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DISCLAIMER
OI'PAHUYEHUE OTBETCTBEHHOCTH

SECTION I:
USE OF THE CLINICAL PRACTICE GUIDELINE

This Clinical Practice Guideline document is based upon
the best information available as of March 2009.

It is designed to provide information and assist

decisionmaking.

It is not intended to define a standard of care, and should
not be construed as one, nor should it be interpreted as
prescribing an exclusive course of management.

Variations in practice will inevitably and appropriately
occur when clinicians take into account the needs of
individual patients, available resources, and limitations
unique to an institution or type of practice.

Every health-care professional making use of these
recommendations is responsible for evaluating the
appropriateness of applying them in the setting of any
particular clinical situation.

The recommendations for research contained within this
document are general and do not imply a specific
protocol.

SECTION II:
DISCLOSURE

Kidney Disease: Improving Global Outcomes (KDIGO)
makes every effort to avoid any actual or reasonably
perceived conflicts of interest that may arise as a result
of an outside relationship or a personal, professional, or
business interest of a member of the Work Group

All members of the Work Group are required to
complete, sign, and submit a disclosure and attestation
form showing all such relationships that might be
perceived or actual conflicts of interest.
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PA3JIEJ I:
INPUMEHEHUE NPAKTUYECKOI'O

KJIMHUYECKOI'O PYKOBOACTBA

IIpakruueckoe KIIMHUYECKOe PYKOBOJCTBO
OCHOBBIBAETCS Ha Haubonee Ka4yeCTBEHHOU
nHpOpMaIHH, UMeBILeics o coctosiHuio Ha Mapt 2009.

Hacrosmee IlpakTudeckoe KIMHMYECKOE PYKOBOJICTBO
MpeIHa3HavYeHO IS IIPEIOCTaBICHUS I/IHQ)OpMauHI/I 71
OKa3aHUs TOMOILY [IPY IPUHATUU PELIEHHUH.

Hacrosmee I[lpaktuueckoe KIMHMYECKOE PYKOBOACTBO
HE TIpeJHA3HA4YeHO JUId ONpEeAETeHUs CTaHAapTOB
OKa3aHUS MEIUIMHCKOM IOMOIIM, OHO HE JOJDKHO
TOJIKOBAaThCS TakuM o00pa3oM, OHO HE JOJDKHO
BOCIIDUHUMATBCSI ~ KaK  €IMHCTBEHHO  BO3MOXKHBIN
BapHUaHT BEACHUsS NAlMEHTA.

Ha mnpaktuke Hen30exHO OyAyT BO3HHKATh WHBIE
BapHaHThl, KOTAAa Bpaud HAWIeKAIUM  00pa3oM
NPUHUMAIOT BO BHHMMAaHHE IOTPEOHOCTH KOHKPETHBIX
HALHEHTOB, PEalbHO HMEIOIIUECS PEeCypchl U HHBIE
YHHUKaJIbHBIC OTPaHMYEHHS, CBSI3aHHBIE CO CIEIM(UKOH
JAHHOTO YUPEKIECHHUs UM BUJIA IPAKTUKH.

Kaxnapiéi mpodeccrnoHanbHBIA  Bpad, HCIIONB3YIONIHA
Hacrosimee [IpakTuueckoe KIMHUYECKOE PYKOBOJCTBO,
HECET CAMOCTOSITENIbHYI0 OTBETCTBEHHOCTb 33 OLEHKY
11e1eco00pa3HOCTH U a/IeKBaTHOCTH HMX NPHMEHEHUS B
KaXJJOW KOHKPETHOW KIMHUYECKON CUTYyalLHH.

Pexomenpanuu TSt MIPOBEACHNUS HAyYHBIX
HCCIICIOBAHUH, cozeprkarmecs B HACTOSIIEM
JNOKyMEHTe, HOCAT  OoOmuMii  Xapaktep ©  He

110JIpa3yMeBaOT KOHKPETHBIX MIPaBUIL.

PA3JAEJ I1:
PACKPBITUE UH®OPMAIIN

Opranuzanus KDIGO  nenmaer Bce BO3MOXHOE JUIst
u30eraHus  Kakux-nu60 (PakTUYeCKUX WU PasyMHO
NpEANoaraeMelXx KOH(JIMKTOB HMHTEPECOB, KOTOPBIC
MOTYT BO3HUKHYTh B PE€3yJIbTaTe B3aMMOOTHOILICHUH 3a
npenenamu  opranmzaimu - KDIGO  wim  nmuuHoro,
poeCCHOHATTBHOTO MO0 AEJIOBOW HHTEpEca YICHOB
Paboueii ['pynmsl.

Bcee unenst Paboueii I'pynmbl 00si3aHBI  3aIOJIHUTS,
MOANUCAaTh W NPEACTaBUTh  HMHPOPMALMIO  JUIA
pacKpbITHs, a TaKxKe aTTecTaloHHBIE  (HOPMHE,
OTpaXKarolUe BCE TAKHE OTHOILEHMS, KOTOPHIE MOTYT
CUMTATBCS  NPEINoJjaraeMblM  WIH  (paKTHISCKHM
KOH(JIUKTOM HHTEPECOB.



This document is updated annually and information is
adjusted accordingly.

All reported information is published in its entirety at
the end of this document in the Work Group members’
Biographic and Disclosure Information section, and is
on file at the National Kidney Foundation (NKF),
Managing Agent for KDIGO.
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DTOT JIOKYMEHT ©KETroaHO 0OHOBIIAETCS u
COOTBETCTBYOIIMM 00pa30oM KOPPEKTHPYETCS.

Bes mpencraBnenHas — umH(opMmanus myONUKyeTcs B
IIOJTHOM 00BeMe B KOHIIE 3TOTO JOKYMEHTa B pasJele
OouorpaduuecKkux AaHHBIX WieHOB Pabouedd I'pymnmbl u
nHpopMaMu IS PACKPBITHA. Bes  Takas
MIpe/ICTaBICHHAsT HH(pOpPMALUs COOUpPACTCS M XPAHUTCS
B NKF, xoTopsIii SIBISIETCS YNPABISIONINM areHTOM B
nnrepecax KDIGO.
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that make our initiatives possible:
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KDIGO is supported by a consortium of sponsors and no
funding is accepted for the development of specific
guidelines

Opranuzanus KDIGO noanepkuBaeTcsi KOHCOPIIMYMOM

CIIOHCOPOB, U A1  pa3paboTKu KOHKPETHBIX
pexoMeHaauuit HUKaKHe UHbIE (hopmbl
(uHAaHCHpOBaHMA  HE  NPHUHUMAIOTCS u  He
UCIIOJB3YIOTCSL.
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Tufts Medical Center, Boston, MA, USA:
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Martin Wagner, MD, MS,
Gowri Raman, MD,
Samuel Abariga, MD, MS,
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Research Associate/ Hay4HBIH COTPYIHUK

Project Coordinator/koopauaarop IIpoekra
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Jupexrop, PazButre [IpakTH4eckoro KIMHUYECKOr0 PYKOBOCTBA

Methods Consultant/ korcyabTanT Mo MeTomam
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u Mndopmanus L PackpeiTus
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COKPALIEHUSA TEPMHUH
n
OBO3HAYEHMUSI/
ABBREVIATIONS | AHIJIMMCKASI BEPCUSI/ENGLISH PYCCKAS BEPCUSI/RUSSIAN
AND ACRONYMS
(anra.)
ACCORD Action to Control Cardiovascular Risk | Mexanu3m KOHTPOJISI PUCKOB CepIeUHO-
in Diabetes COCYIMCTON CHCTEMBI IpHu auabere
ACE-I Angiotensin-converting enzyme Wurnburop anruoreHsus-I-
inhibitor NpeBpAIIANIEro GpepMeHTa
ADA American Diabetes Association AMepuKaHCKas accormarus auabera
ADVANCE Action in Diabetes and Vascular Kontponupyemoe uccienoBanue o
Disease JIMabeTy ¥ COCYIMCTON MATOJIOTHU
AGREE Appraisal of Guidelines for Research | Axanu3 MeTOMYECKUX PEKOMEHAALMH 110
and Evaluation HayYIHO-HMCCIIEI0BATENbCKOM
JEATENBHOCTH
ALG Antilymphocyte globulin AHTHIMM(OIIUTAPHBIN TIIO0YIINH
ALT Alanine aminotransferase aJlaHUH-aMUHOTpaHcepasa
ANCA Antineutrophil cytoplasmic antibody AHTUHENTPOPHIIbHEIE
[UTOIJIA3MAaTHYECKHE aHTUTENA
ARB Angiotensin |1 receptor blocker 0JI0KaTOp penenTopoB aHruoTeH3uHa-||
ATG Antithymocyte globulin AQHTUTUMOILMTAPHBIN TII00YJIMH
AUC Area under concentration-time curve IUTOINA/Ab MOJ KpUBOW KOHLIEHTpALIHUs-
Bpemst
BCG Bacillus Calmette-Guérin Gammsuia Kanemera-Lepena
BKV BK polyoma virus BUpyc¢ nosmomsl BK
BMD Bone mineral density MHHEpaJIbHasl IFIOTHOCTh KOCTHON TKaHU
BMI Body mass index HWHJIEKC MacChl Teja
CAD Coronary artery disease 00J1e3Hb KOPOHAPHBIX apTepuii
CAl Chronic allograft injury XPOHUYECKOE MOBPEKACHUE
TpaHCIUIAHTAaTa
CAN Chronic allograft nephropathy XpoHuyeckas HepomnaThs TpaHCIUIAHTATa
CCB Calcium-channel blocker 6JIOKATOp KaJIbIIMEBHIX KAHAJIOB
CDC US Centers for Disease Control and LleHTpBI KOHTPOJIS B POPUIAKTHKH
Prevention 3abosesanuii 8 CIIIA
CHF Congestive heart failure OCTpasi cep/ieyHasi HeJOCTaTOYHOCTh
Cl Confidence Interval JIOBEPHUTENILHBIM HHTEPBAI
CKD Chronic kidney disease XPOHHYECKasi OYeyHasi HeJOCTAaTOYHOCTh
CKD-MBD Chronic kidney disease—mineral and XPOHHMYECKAS [TOYEYHAS HEJOCTATOYHOCTh
bone disorder — MUHEpaJIbHast HeJOCTATOYHOCTh U
MOopa)KeHHe KOCTer
CMvV Cytomegalovirus IIUTOMETATOBUPYC
CNI Calcineurin inhibitor UHTHOUTOpP KaJIbIMHEBPUHA
COGS Conference on Guideline KondepeHmus 1mo MeToanIecKum
Standardization PEKOMEHIAIHSIM 10 CTaHIAPTH3AIHH
CsA Cyclosporine A Iuxmocnopud A
CsA-ME Cyclosporine A microemulsion MHKpoaMyibeust Luknocnopraa A
CSF Colony-stimulating factor KOJIOHHECTUMYJIUPYIOLIHHA (hakTop
CVvD Cardiovascular disease CepIIeYHO-COCY IMCTast HEOCTATOYHOCTh
CYP3A4 Cytochrome P450 3A4 uroxpom P450 3A4
D Transplant donor JIOHOp B TPAHCILUIAHTOJIOTHH
DGF Delayed graft function OTCpOYEHHAsl (PYHKIHUS TPAHCILUIAHTATA
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COKPAILLEHWSA TEPMUH
n
OBO3HAYEHUSI/
ABBREVIATIONS | AHIJIMMCKASI BEPCUSI/ENGLISH PYCCKAS BEPCUS/RUSSIAN
AND ACRONYMS
(anra.)
EBV Epstein-Barr virus Bupyc Dnmireiina-bapp
EC-MPS Enteric-coated mycophenolate sodium | MukodeHonaT HaTpHsi, MOKPBITHIA
KHIIEYHO-PACTBOPUMOHN 000I0UKOM
eGFR Estimated glomerular filtration rate OIICHEHHAs! CKOPOCTh KJIyOOYKOBOM
dbunpTpanyn
ELISA Enzyme-linked immunosorbent assay | ®epMeHTHBINH KMMYHOCOPOEHTHBII
aHAITH3
ERT Evidence Review Team I'pyrnma 1mo MOHUTOPHHIY JI0Ka3aTEbCTB
ESA Erythropoiesis-stimulating agent CTHMYJISTOP 3PHTPOI0I3a
FDA Food and Drug Administration VYrpasieHue o KOHTPOIIIO 3a
MPOJAYKTAMU [TUTAHUS U JIEKAPCTBEHHBIMH
Cpe/ICTBAMH
FOBT Fecal occult blood testing aHaJIM3 KaJjia Ha CKPBITYI0 KPOBb
FSGS Focal segmental glomerulosclerosis (boKaIbHO-CErMeHTapHbIH
[JIOMEPYIIOCKIEPO3
GBM Glomerular basement membrane KIyOouKoBas GasajabpHas MeMOpaHa
GFR Glomerular filtration rate CKOPOCTB KIIyOOUYKOBO# (HIIbTpaLiiiy
HbAlc Hemoglobin Alc remorno0uH ALC, NIMKO3MINPOBaHHbIH
reMOrjI00uH
HBcAb Antibody to hepatitis B core antigen AHTHTEIA K CePILEBUHHOMY aHTHI'CHY
BUpyca remnaruta B
HBeAg Hepatitis B E antigen AmntureH E renatura B
HBsAb Antibody to hepatitis B surface AHTHTENA K TOBEPXHOCTHOMY aHTUTEHY
antigen remnatura B
HBsAg Hepatitis B surface antigen MOBEPXHOCTHBIA aHTHI€H renaruTa B
HBV Hepatitis B Virus Bupyc renarura B
HCV Hepatitis C Virus Bupyc renarura C
HDL-C High-density lipoprotein cholesterol XOJIECTEPHUH JIUTIOMPOTEHHOB BBICOKOI
[UIOTHOCTH
HIV Human immunodeficiency virus BHpYC IMMyHOAeHIuTa gyenoBeka, BUY
HLA Human leukocyte antigen JICHKOLMTAPHBIA aHTUTEH YEIOBEeKa
HPV Human papillomavirus BUPYC IaIMIOMBI YEJIOBEKA
HSV Herpes simplex virus BHPYC IPOCTOTO Tepieca
HUS Hemolytic-uremic syndrome reMOJIMTHKO-YPEMUYECKMH CHHIPOM
IgA Immunoglobulin A HMMYyHOIIIOOYIHH A
IgG Immunoglobulin G uMMyHOrI00y e G
IL2 Interleukin 2 HHTEPICHKIH 2
IL2-RA Interleukin-2 receptor antagonist AHTaroOHMCT PElenTopa HHTEPIeHKIHA-2
IF/ITA Interstitial fibrosis and tubular atrophy | Nurepcrunmansubiii Gpubpos n
TyOyJsipHas aTpodus
KDIGO Kidney Disease: Improving Global Bonesuu Iouek: Yiyumenune
Outcomes ['nobansubix PegynbraTo Jleuenus
KDOQI Kidney Disease Outcomes Quality Wunnnarusa Kauecrsa Jleuenus
Initiative 3aboneBanus [louek
KTR Kidney transplant recipient PelMnMeHT TpaHCIIAHTHPOBAHHOMN ITOYKH
LDL-C Low-density lipoprotein cholesterol XOJIECTEPUH JIUTIONPOTEHHOB HU3KOM
[UIOTHOCTH
MMF Mycophenolate mofetil ModeTnna MUKoeHoIaT
MPA Mycophenolic acid MHUKO(EHOJIOBasi KHCIIOTa
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COKPAILLEHWSA TEPMUH
n
OBO3HAYEHUSI/
ABBREVIATIONS | AHIJIMMCKASI BEPCUSI/ENGLISH PYCCKAS BEPCUS/RUSSIAN
AND ACRONYMS
(anra.)
MPGN Membranoproliferative MeMOpaHo-npoIH(epaTHBHEBIHI
glomerulonephritis rIoMepynoHepur
MTORI Mammalian target of rapamycin MHrHOUTOP(bI) MUILICHU PAIAMHIIHA
inhibitor(s) MJICKOTIMTAIOIINX
NAT Nucleic acid testing TECTbl, OCHOBAHHBIE HA UCIIOJIb30BAHUU
HYKJICHHOBBIX KHCIIOT
NIH National Institutes of Health HaIMOHAIbHBI HHCTUTYT
3[]paBOOXpaHeHUsI
NKF National Kidney Foundation HanmonanbHblid noyeyHbld Qo
NODAT New-onset diabetes after BHOBb HauaBIIHICS
transplantation MOCTTPaHCIUIAHTALMOHHbIH Trader
OKT3 Muromonab (anti—T-cell antibody) Muromonab anturena k T-kieTkam
PTH Parathyroid hormone TOPMOH OKOJIOIMTOBHIHOMN JKEJIE3bI
PCP Pneumocystis jirovecii pneumonia [THeBMOIMCTHAS THEBMOHHSI
PPD Purified protein derivative OYHMIIIEHHBIN OEIKOBBIM IPOTYKT
PRA Panel-reactive antibody MPEJCYIIECTBYIOLINE aHTUTENA
PSA Prostate-specific antigen nepocar-crienipuIecKuii aHTUTEH
PTLD Post-transplant lymphoproliferative [MocTTpanciutanTannoOHHAs
disease aumdonpoudepaTuBHas 60J1e3Hb
(ITTJIB)
PVD Peripheral vascular disease 6oie3Hb IepudHEPUUECKHX COCYI0B
R Transplant recipient PenmnueHT IpH TpaHCIUIAaHTANH
RCT Randomized controlled trial PaHIOMHU3HUPOBAHHOE KOHTPOJIUPYEMOE
HCCIIeIOBaHUE
RR Relative risk OTHOCHUTEJIbHBIA PUCK
rhGH Recombinant human growth hormone | PekoMOHHaHTHBIM TOPMOH poCTa
4eNoBeKa
SIR Standardized incidence ratio CTaHIapTH3UPOBAHHBIN KOY(PHUIIUEHT
BCTPEYAEMOCTH
B Tuberculosis Tyb6epkyne3
UKPDS United Kingdom Prospective Diabetes | IIpocrieKTuBHOE HCCIIEI0BAHNE
Study 3200J1€Ba€MOCTH J1a0ETOM B
BenukoOpuranuu
USPSTF US Preventive Services Task Force AmepukaHcKas paboyas rpyImna mno
IPOGHUIAKTHIECKHM MEPOTPUATHSIM
UTI Urinary tract infection MH(EKLUsI MOYESBBIBOSILIMX ITyTeH
\74Y Varicella zoster virus BHPYC BETPSHOH OCIIBI
WHO World Health Organization BcemupHast opranuzarius

3apasooxpanenus (BO3)

Hcrounuk: American Journal of Transplantation 2009; 9 (Suppl 3): Svii-Svii
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NOMENCLATURE AND DESCRIPTION FOR RATING GUIDELINE

RECOMMENDATIONS/

HOMEHKJIATYPA 1 ONMCAHWUE METOJIMKU TPUCBOEHW A PEUTUHIOB

PEKOMEHIOAITMAM ITPAKTUYECKOI'O PYKOBOJACTBA

Within each recommendation, the strength of recommendation is indicated as Level 1, Level 2,
or Not Graded, and the quality of the supporting evidence is shown as A, B, C, or D./

Baytpn  kaxnmoro

BUJa

pEKOMEH A

CTCIICHDb

yOeIUTEITLHOCTH

pPEKOMEHJalMi

nozpaszaensercs Ha ypoBau (Yposenb 1, Yposens 2 u be3 ypoBHsi), TakKe MOKa3aHO Ka4eCTBO
MOJTBEPKIAIOIINX JJOKA3aTeNbCTB, KOTOpoe noapasaensercsa Ha A, B, C wu D.

Grade* / Crenenn Implications /npumeHenue
y0eauTeIbHOCTH Policy /BozmoskHocTh
peKkoMeHIANUIA - Patients /maumenToI Clinicians /Bpaun NPUHSATHSA B KaUecTBe
YpoBeHb cranaapTa/ MOJHTHKH
Most people in your | Most patients should | The recommendation can
situation would want the | receive the recommended | be adopted as a policy in
recommended course of | course of action most situations
action and only a small
Level 1 proportion would not.
‘We recommend’/
Yposens 1 BompmmacTBO  miogeit B | BompmmaCTBY manmeHToB | Pexomenmarust MOKET
<<PeKOMeHZ[yeM» Barien CUTyallUl XOTECJIH | CICOAYET MOJIYYHUTH OBITE MPpUHATA B Ka4YC€CTBC
OBl CJIC10BaTh peKOMeHZ{yeMBIfI KypcC CTaHZ[apTa/ IIOJIMTUKH B
PEKOMEHIyeMbIM IIyTEM, U | JACUCTBHIA. OOJIBIIMHCTBE CUTYAIHH.
JIMIIL  HeOOJbIIas 4YacTh
He XoTesa Obl.
The majority of people in | Different choices will be | The recommendation is
your situation would want | appropriate for different | likely to require debate
the recommended course | patients. Each patient and involvement  of
of action, but many would | needs help to arrive at a | stakeholders before policy
not management decision | can be determined
consistent with her or his
values and references
Level 2 BonpmuucTBO mMronmeit B | i pasHeix manueHtoB | PekomeHpmauuu, BEpOSITHO,
‘We suggest’/ Balllel CUTyallUd XOTEJIH | CIEOyeT noaoupaTh | NOTpedyroT 00CYKICHUS C
Yposenb 2 OBI CIIEOBATh | pa3iIu4yHbIE BapHaHThl, | y4aCTHEM BCEX
«HpezmaraeM» PEKOMEHAYEMbIM myTeMm, noaxoadamue MMEHHO HM. 3aUHTCPECCOBAHHBIX
HO MHOTHE HE XOTEIH OBbI. Ka)K,Z[OMy MalreHTY | CTOPOH OO0 IPUHATHUA 3THUX
H606XOILI/IMa ImoMompb B peKOMeHZLaL[I/IfI B Ka4Y€CTBEC
BBIOOpE u HPHHATHU | CTaHAapTa/TIONUTHKH.
pelieHus, Kotopoe Oyaer
COOTBETCTBOBAThH
IOEHHOCTAM u
NpCATNIOYTCHUAM ITaHHOTO
IIarueHTa.

* The additional category ‘Not Graded’ was used, typically, to provide guidance based on common sense or where
the topic does not allow adequate application of evidence. / JloronaurensHas kareropust «be3 ypoBHsa» (=Y poBeHb
He [Muddepenunposan), Kak MpaBUiO, MCIOIb30BAIACH JUIA BBIJIAYM PYKOBOAIIMX/METOMMYECKUAX yKa3aHUH,
OCHOBAaHHBIX Ha 3JpaBOM CMBICIIE, WK B TOM ClIydac, r€ TeéMa HE NOITYCKAC€T aACKBATHOI'O IMPUMCEHECHUA CUCTEMbI
J0Ka3aTcjIbCTB.

The most common examples include recommendations regarding monitoring intervals, counseling, and referral to
other clinical specialists./ HauGoxnee pacnpocTpaHeHHBIMH HPUMEPaMU SBISIIOTCA PEKOMEHIAIMH, KACAFOLINECS
MOHUTOPUHIa WHTEPBAJIOB, CUTyallud KOHCYJbTUPOBAaHUS M BbIAAYM PEKOMEHAAUMM BpadaMu Jpyrux
CIIEIUATbHOCTEH.
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The ungraded recommendations are generally written as simple declarative statements, but are not meant to be
interpreted as being stronger recommendations than Level 1 or 2 recommendations./ He auddepennnpoBannbie Mo
YPOBHSM PEKOMEHAAIMH OOBIYHO O(QOPMIISIOTCS KaK MPOCTOM JIEKIapaTHBHBIM JOKYMEHT, HO HE NpEJAHA3HAUCHBI
JUIsL TOTO, YTOOBI TOJIKOBAThCSA Kak NPEUMYIICCTBCHHBIC 110 CTCIICHU y6eIII/ITeIH>HOCTI/I peKOMeHZ[aLIHfI 1o
CPaBHEHHUIO C peKOMeHAAIMIMH YpoBHs 1 miu 2.

High quality of evidence. We are confident that the true effect lies close to that of the estimate of the
effect.
I'pynna
A: =
BrIcokoe kauecTBO J0Ka3aTCJIbCTB. Mkm1 YBEPCHBI, 4TO pCaIbHbIU S(bq)eKT HaXoOouTCA OJIU3KO K
[10JIy4Y€HHOMY 3HaYCHHUIO OLICHKHU 3 dekTa.
Moderate quality of evidence. The true effect is likely to be close to the estimate of the effect, but there
is a possibility that it is substantially different.
I'pynna
B: CpenHee Ka4ecTBO JI0Ka3aTeNbCTB. PeanbHblil 3 GeKT, BEepOITHO, HAXOJHUTCS HEAAIEKO OT
TIOJTYYCHHOI'O 3HAUCHUS OLICHKHU 3(1)(1)eKTa, HO CYHICCTBYCT BEPOATHOCTD, YTO OHU CYIIECCTBCHHO
OTJIMYAIOTCA.
Low quality of evidence. The true effect may be substantially different from the estimate of the effect.
'pynna
C: Hwuskoe xagecTBO J0Ka3aTCIbCTB. Peanpnsbrit 3(1)(1)6KT MOXET CYIIECTBEHHO OTJINYAaThCA OT
MOJYYEHHOT'0 3HAYCHHUsI OLICHKH 3P deKTa.
Very low quality of evidence. The estimate of effect is very uncertain, and often will be far from the
truth.
I'pynna
D: OueHb HU3KOE KaueCTBO J0Ka3aTCiIbCTB. HOJ’Iy‘{eHHOC 3HAYCHHUEC OLICHKU S(bQ)GKTa O4YCHb
HCOTIPEACJIICHHO 1 IO3TOMY YaCTO MOXKET OBITH OYEHD JaJICKMM OT HCTHUHBI.

Hcrounuk: American Journal of Transplantation 2009; 9 (Suppl 3): Sviii-Sviii
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Conversion Factors of Metric Units to SI Units
K03(unMeHTHI NepecyéTa eTMHUL] MeTPUYECKOH cucTeMbl H3MepeHHUil B eAnHNIbI cucTembl CH

Parameter/mapamerp Metric Units/ Conversion Factor/ Sl Units/
MeTpHYecKasi cucTeMa | Ko3¢g@puuueHT nepecuéra cucrema CH
HU3MepeHHuit

Albumin/ans6ymua g/dL 10 g/L
Calcium/kansrmit mg/dL 0.2495 mmol/L
Cholesterol/xonecrepun mg/dL 0.02586 mmol/L
Creatinine /xpeaTuHun mg/dL 88.4 umol/L
Creatinine clearance / knupenc mL/min 0.01667 mL/s
KpeaTuHHUHA
Glucose/riroko3a mg/dL 0.05551 mmol/L
Hemoglobin/remorno6un g/dL 10 g/L
High-density lipoprotein cholesterol mg/dL 0.02586 mmol/L
(HDL-C)/ xomecrepun
JUTIOTIPOTENHOB BBICOKOM
IIJIOTHOCTH
Insulin /urcynmun puU/mL 7.175 pmol/L
Low-density lipoprotein cholesterol mg/dL 0.02586 mmol/L
(LDL-C)/ xomectepun
JIMTIOTIPOTCUHOB HHU3KOH IIOTHOCTH
Neutrophil count/ konuuectBo #lulL 1x 106 #IL
HeHTpouIoB
Parathyroid hormone/ ropmon pg/mL 1 ng/L
OKOJIOLITUTOBUIHOM JKeNe3bl
Phosphate (as inorganic mg/dL 0.3229 mmol/L
phosphorus)/ docdatsr (kax
MHHepaJIbHbIE (hochathl)
Platelet count/ konuuectBo #luL 1x 106 #IL
TPOMOOILIUTOB
Protein, total/ 6emok obmmmit g/dL 10 g/L
Titers/tutp copies/mL 1000 copies/L
Triglycerides/Tpurmuiepuast mg/dL 0.01129 mmol/L
Uric acid/ moueBast xuciora mg/dL 59.48 umol/L
Urinary oxalate excretion/ mg/dL 11.11 umol/d
BBIACJICHHUEC OKCAJIaTOB C MOYOM
Urinary protein excretion/ g/dL 1000 mg/dL
BhIJIeNIcHHE Oellka ¢ MOYOi
Vitamin D, 25-Hydroxyvitamin ng/mL 2.496 nmol/L

D/suramun D, 25 —
TUAPOKCUBHTAMUH /]
(BOTOpacTBOPHUMBIiA)

Note: Metric unit x conversion factor = Sl unit/

[TpuM.: 3HaUEHUE TIOKa3aTels B METPHUYECKON cucTeMe n3MepeHnid X koadduuumeHT nepecuéra =
= 3HayeHue nokasareins B cucreme CU

Hcrounuk: American Journal of Transplantation 2009; 9 (Suppl 3): Six-Six
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ABSTRACT
PE3IOME

American Journal of Transplantation 2009; 9 (Suppl 3): S1-S157
Wiley Periodicals Inc.

ABSTRACT

The 2009 Kidney Disease: Improving Global Outcomes
(KDIGO) clinical practice guideline on the monitoring,
management, and treatment of kidney transplant
recipients is intended to assist the practitioner caring for
adults and children after kidney transplantation.

The guideline development process followed an
evidencebased approach, and management
recommendations are based on systematic reviews of
relevant treatment trials.

Critical appraisal of the quality of the evidence and
the strength of recommendations followed the Grades of

Recommendation ~ Assessment, Development, and
Evaluation (GRADE) approach.

The  guideline  makes  recommendations  for
immunosuppression, graft monitoring, as well as

prevention and treatment of infection, cardiovascular
disease, malignancy, and other complications that are
common in Kidney transplant recipients, including
hematological and bone disorders.

Limitations of the evidence, especially on the lack of
definitive clinical outcome trials, are discussed and
suggestions are provided for future research.

Keywords:
e Guideline;
¢ KDIGO;

kidney transplant recipient care;
immunosuppression;

graft monitoring;

infectious diseases;
cardiovascular disease;
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PE3IOME

KDIGO 2009 IIpaxtuueckoe KJIMHUYECKOE
PYKOBOJICTBO I10 HaOMIOAEHUIO U JICUEHUIO HAIUEHTOB C
nepecakeHHON moukol  (mamee -  IIpakTuueckoe

PykoBozacTBO, M PyKOBOICTBO) mpefHa3HAYCHO IS
OKazaHus TIOMOIIM MNPAKTHUKYIOIIUM  KIIMHHUIUACTaM,
BEAYIIUM B3pPOCIBIX M nereil mocie TpaHCIUTaHTALUN
HOYeEK.

IMpomecc pa3paboTku PykoBOICTBa MNPOHUCXOIUT B
COOTBETCTBUU €O cneun(HUKOd MeToZa B  MEAUIHHE,
OCHOBAaHHOT'O Ha JI0Ka3aTeIbCTBAX, U PEKOMEHIALMH 10
TAaKTHKE  BEIEHHMS  MaIHeHTa OCHOBaHBl  Ha
CUCTEeMaTHYeCKHX  0030pax COOTBETCTBYIOIINX
KJIIMHUYECKUX UCCIIEAOBAaHUI.

Kputnuecknit ananu3 KkayecTBa JI0Ka3aTeNbCTB MU
CTENeHH YOEeIUTENbHOCTH PEKOMEHAAIMH TMPHBOASTCS
Ha ocHoBanuu npumenenns GRADE momxoma (Pacuer,
paspaboTka H OILICHKA ypoBHEit CTENEeHU
yOeIUTENPHOCTH PEKOMEH IALIHIA).

Hacrosmee PykoBOACTBO CONEPKUT PEKOMEHAALMU TIO
HMMMYHOCYIIPECCHH, MOHHUTOPUHTY  COCTOSIHHS
TpaHCIUIAHTaTa, a TaKkKe NpO(UIAKTUKE W JIEYCHUIO

nH(DEKINH, CePIEYHO-COCYAUCTBIX 3a00JIEBaHU,
3JI0KAYECTBEHHBIX ~ HOBOOOpa3oBaHMH M JPYrHX
OCJIOKHEHHH, KOTOpBIE SIBIIAFOTCS HaunboJjiee

pacrpocTpaHeHHbIMH cpenu nauumeHtoB KTR, Bkirouas
TeMaToJIOTHYECKHE HapyIIEHUs] U TOpa’keHHe KOCTHBIX
TKaHEH.

OrpaHuueHHOCTh JJOKa3aTeNIbCTB, OCOOCHHO B CBSI3H C
OTCYTCTBHEM KOHKPETHBIX PE3yIbTaTOB KIMHUIECKHUX
WCTIBITAHUM, ABJISICTCS MPEIMETOM OOCYIKIACHHS, TI0 HUM
TIPUBOISTCS MIPEeIOKESHUS IS Oy ymx
HCCIIEJOBAHUH.

KuroueBble ciioBa:
e  PykosojcrBo/ [IpakTuueckoe KIHHHYECKOE
PYKOBOJCTBO,

e bonesnu [louek — Ynyumenue ['moGanbpHBIX
Pesynerartos Jleuenus (opranuzanus KDIGO),
Benenne nanueToB KTR,

UMMYHOCYIIpeccus,

MOHHUTOPHUHT COCTOSIHUS TPAHCIIJIAHTATA,
UH(EKINOHHBIE 3a00ICBaHMUS;
CepACYHO-COCYTUCThIC 3200JICBaHMS;
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¢ malignancy;
mineral and bone disorder;

hematological complications;
hyperuricemig;

gout;

growth;

sexual function;

fertility;

mental health

e e o o o o o
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®  3JI0KaYeCTBEHHBIC HOBOOOPA30BAHUS;
MUHEpaIbHasI HEJOCTATOYHOCTh U MOPAXKEHUE
KOCTEH,

TeMaTOJOTUYECKHUE OCIOKHEHHS;
TUIIEPYPUKCMHS,

nojarpa;

pocr;

noJioBasi pyHKIus;

(bepTHILHOCTS;

MICUXHYECKOE 310POBbE

In citing this document, the following format should be
used:

Kidney Disease: Improving Global Outcomes (KDIGO)
Transplant Work Group. KDIGO clinical practice
guideline for the care of kidney transplant recipients.
American Journal of Transplantation 2009; 9(Suppl 3):
S1-S157.

CChUIKM HAa 3TOT TOKYMEHT [JOJDKHBI OBITH CHCTaHBI B
crenyromem popmare:

Pabouas I'pynma KDIGO (Bosnesun [Mouek: Yiyuinenne
I'noGansubix  PesynpraroB  Jleuewws). KDIGO
IIpakTHyeckoe KIMHUYECKOE PYKOBOJCTBO IO BEICHUIO
[AIMEHTOB ¢ NePecaXeHHOM moukoit. American Journal
of Transplantation 2009; 9(Suppl 3): S1-S157.
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FOREWORD
HNPEAUCJIOBHUE

FOREWORD

Since the first successful kidney transplantation in 1954,
there has been an exponential growth in publications
dealing with the care of kidney transplant recipients
(KTRs).

In addition, the science of conducting and interpreting
both clinical trials and observational studies has become
increasingly controversial and complex.

Caring for KTRs requires specialized knowledge in
areas as varied as immunology, pharmacology,
nephrology, endocrinology and infectious disease.

The last two comprehensive clinical practice guidelines
on the care of KTRs were published in 2000 by the
American Society of Transplantation and the European
Best Practices Guidelines Expert Group.

Both of these guidelines were based primarily on expert
opinion, not rigorous evidence review.

For these reasons, the international consortium of kidney
guideline developers, Kidney Disease: Improving Global
Outcomes (KDIGO), concluded that a new
comprehensive  evidence-based  clinical  practice
guideline for the care of KTRs was necessary.

It is our hope that this document will serve several
useful purposes.

Our primary goal is to improve patient care.
We hope to accomplish this in the short term by helping

clinicians know and better understand the evidence (or
lack of evidence) that determines current practice.

FRONT MATTER

OPEJNCJIOBHUE

Haunnas ¢ nepBoii ycnemHoi TpaHCIUTaHTAIMK [TOYKH B
1954 ropmy, mpocneKUBaeTCsl SKCHOHEHIIHMAIbHBIA POCT
nmyOJIMKaIMi, CBA3aHHBIX ¢ BeleHreM naueHToB KTR.

Kpome Toro, Hayka mnpoBeaeHUS W HWHTEpPHpPETAUN
pe3yJIbTaTOB KaK KIMHHUYECKUX, TaK U 00CEPBAI[HOHHBIX
WCCIIeIOBAaHUN cTana Bce Oojee MPOTUBOPEUMBON H
CJIOKHOM.

Benenne mnarmmentoB KTRS TpeOyer crenuanbHBIX
3HAHMH B Pa3IMyYHBIX  00macTsX,  HampuMmep,
MMMYHOJIOTHH, (dapmakosoru, HeppoIOTHH,
SHIOKPHHOJIOTHH ¥ HH(EKIMOHHBIX 3a00JICBaHHI.

Ba HOCIIETHUE BCeOoOBEMITIOIINE BBIITyCKa
IIpakTHYECKOTO  KIMHHMYECKOTO  PYKOBOJCTBA IO
BeaeHuto nanueHToB KTRS Obuim omyGiukoBaHbl B
2000 roay AMEpHKaHCKUM o01ecTBoM
tparcmiantonoroB  (the  American  Society  of
Transplantation) u Eepomneiickoit Dxcniepraoii I'pymnmoit
[IpakTH4ecKOro KIMHHYECKOTO PYKOBOJCTBA Ha OCHOBE
Hawtydmux Tpaktek (the European Best Practices
Guidelines Expert Group).

O6a »otH BBIITYCKa HpaKTI/I‘ISCKOFO KIIMHUYCCKOI'O
PYKOBOACTBA OCHOBBIBAJIMCH TJIABHBIM o6pa30M Ha
MHCHMUAX OKCIEPTOB, HC Ha 0630an TOYHBIX
J0Ka3aTcC/IbCTB.

Ilo »TuM npuumHam MexIyHapoIHbII KOHCOPLUYM
pa3paboTYHKOB IIpaktudeckoro KIIMHUYECKOTO
pykoBojctBa opranu3aiu KDIGO mnpumien x BHIBOILY
0 HEOOXOIVMOCTH BBIIIyCKa HOBOTO IPAKTHYECKOTO
pykoBoactBa mo BeneHuto mnarmeHTtoB KTRS. Takoit
HOBBIH BbITyCK MeTtoanueckux PekomeHmanuii 1omkeH

coJepKaTh o gpoOHYI0 u HCYEPIIBIBAIOIILYIO
vHGOpPMAIMIO, a PEKOMEHJAluu JIOJDKHBI  OBITh
OCHOBaHbl HAa KJIMHUYECKOW  JIOKa3aTelIbCTBEHHOM

IIPaKTUKE.

Mpsl Hazeemcs, 4TO 3TOT JOKYMEHT OYAET BBINOJHATH
LEJBIA Psifi OJIe3HBIX 3a/1ad.

Hama ocHoBHas LECIb 3aKJIIYacTCsd B IMOBBIIICHUHN
KadeCTBa BCJCHHSA IMAIIUCHTOB.

Mpbl Hageemcsi AOCTUYb 3TOM LEIM B KpPaTKOCPOYHOU
TIEPCTIEKTHBE, IPEIOCTAaBUB IOMOIIh MPAKTHKYIOLIIIM
KIMHUIECTAaM B TOJy4YeHHH wWHpopManuu U Oojee
riyOOKOM TIOHMMaHHUH JIOKA3aTeNnbCTB (MM OTCYTCTBUS
TaKWX JIOKa3aTeNbCTB), KOTOPBIE JIEXKAT B OCHOBE
TEKyIle! MPaKTUKN.
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By making this guideline broadly applicable, our
purpose is to also encourage and enable the
establishment and development of transplant programs
worldwide.

Finally, by providing comprehensive evidence-based
recommendations, this guideline will also help define
areas where evidence is lacking and research is needed.

Helping to define a research agenda is an often
neglected, but very important function of clinical
practice guideline development.

We used the GRADE system to rate the strength of
evidence and the strength of recommendations.

In all, there were only 4 (2%) recommendations in this
guideline for which the overall quality of evidence was
graded ‘A,” whereas 27 (13.6%) were graded ‘B,” 77
(38.9%) were graded ‘C,” and 90 (45.5%) were graded
‘D’

Although there are reasons other than quality of
evidence to make a grade 1 or 2 recommendation, in
general, there is a correlation between the quality of
overall evidence and the strength of the
recommendation.

Thus, there were 50 (25.3%) recommendations graded
‘1 and 148 (74.7%) graded ‘2.’

There were 3 (1.5%) recommendations graded ‘1A,” 16
(8.1%) were ‘1B,” 18 (9.1%) were “1C,” and 13 (6.6%)
were ‘1D.’

There was 1 (0.5%) graded ‘2A,” 11 (5.6%) were ‘2B,’
59 (29.8%) were ‘2C,” and 77 (38.9%) were ‘2D.’
There were 45 (18.5%) statements that were not graded.
Some argue that recommendations should not be made
when evidence is weak.

However, clinicians still need to make clinical decisions

in their daily practice, and they often ask ‘what do the
experts do in this setting’?

FRONT MATTER

CnenaB 310 PyKOBOJCTBO HIMPOKONIPUMEHHMBIM, MBI
peaiu3yeM Hally Leib HOOLIPSTh U CO3/1aBaTh yCIOBUS
UL pa3paboOTKM W JanpHedImed  mpopaboTKH
TPaHCIIAHTAlIMOHHBIX IPOrPaMM BO BCEM MUpE.

Haxowner, TIPETOCTABIISIS MOJIPOOHEIE Hu
UCUEPIBIBAIOIINE PEKOMEHJALWH, OCHOBAHHBIE Ha
KIUHAYECKOH JI0Ka3aTeIbCTBEHHOM MPaKTHKE,

HacToAlee PyKOBOZ[CTBO TAaK)XKE€ IMOMOXKET ONpECACINTH
TC 06J'IaCTI/I, A€ JO0Ka3aTejbCTBa OTCYTCTBYIOT H
HCO6XO£[I/IMI)I JOIIOJTHUTCIIbHBIC UCCIICAOBAaHMA.

Ilomoms B ompepeneHuu obOnacTed, Tpedyromux
JOTOJIHUTEIbHBIX HCCIIEJOBAHUH, 4acTo
HEeOOLICHUBAETCS, HO IPH OTOM SBISIETCS OYEHb
BaKHOU byHKIMen JTAaTbHENIIIero pa3BuTHS

MIPAKTUYECKOT0 PYKOBOJCTBA.

Mpir wucnone3oBanu cuctemy GRADE mnst  oneHkH
CTEIICHU yOeAUTENbHOCTH JI0Ka3aTeNIbCTB u
peKOMeHTaIuii.

U3 Bceii coBokymHOCcTH IHIb 4 (2 %) pekoMeHTannm B
9TOM BBIYCKE PYKOBOJACTBA OTHECEHBI 110 OOIIEMY
Ka4yecTBY JJ0Ka3aTeJIbCTBEHHOW 0a3bl k ['pymnme A, Torna
kak 27 (13,6%) pexkomeHmamuii OBUIH OTHECEHBI K
I'pyrme B, 77 (38,9%) pekoMeHaIuii OBITH OTHECEHBI K
I'pyrme C u 90 (45,5%) pekomeHmanmii ObUTH OTHECEHBI
k ['pynme D.

Ho mpu 3TOM CYIIECTBYIOT WHbIE NPHUYHHBI, TOMHMO
KayecTBa JI0Ka3aTeNbCTB, ISl OTHECEHUS] pEKOMEHJalni
K YpoBHI0 1 wiu 2, B o01em, CymecTByeT KOppewsnus
MEXJy KadecTBOM oOOLIei JoKa3aTelnbHOH 0a3bl U
CTEIICHBIO YOCTUTEIbHOCTH PEKOMEHAAIIHH.

Takum o6pazom, 50(25.3%) pexomeHmaIMii OTHECEHBI K
VYposuio 1 u 148(74.7 %) pekoMeHIanuii OTHECEHBI Y K
VYposHto 2.

3(1,5 %) pexoMeHIAIMK ObLTH KBATH(UIIMPOBAHBI KaK
1A, 16(8,1%) pexomenmammii - 1B, 18(9.1%)
pexomenmanmii - 1C u 13 (6,6 %) pexomenmanuii-1D.

1(0,5 %) pexomeHpanuu ObUTH KBaTH(MHIUPOBAHBI KaK
2A, 11(5.6 %) pexomenmammii — 2B," 59 (29,8 %)
pexomenpanuii - 2C u 77 (38,9 %) pexomenpaumii-2D.

45(18,5 %) pexomenmanuii ObLTH KBaTH()UIIHPOBAHBI
kak «be3 yporus» (=Yposens He [luddepenimposan).

Ectp MHeHMe, 9TO pexoMeHAanuu BOOOIIEe HE JODKHBI
3asMBIIATHCS, €CJIM UX JIOKa3aTelIbCTBEHHAs Oa3a ciaba.

Tem He MeHee, KIMHHIUCTHI B CBOCH IIOBCEIHEBHOM
TIPAKTUKE BBIHYKICHBI MPUHAMATh KIIMHUYECKHE
pelleHuss M OHM 4YacTO CIpallMBalOT O TOM, YTO
SKCIIEPTHI JENAIOT B T€X UM UHBIX CUTYallUsX.
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We opted to give guidance, rather than remain silent.

These recommendations were often rated with a low
strength of recommendation and a low strength of
evidence, or were not graded.

It is important for the users of this guideline to be
cognizant of this (see Disclaimer).

In every case these recommendations are meant to be a
place for clinicians to start, not stop, their inquiries into
specific management questions pertinent to the patients
they see in daily practice.

We wish to thank Martin Zeier, Co-Chair, along with all
of the Work Group members who volunteered countless
hours of their time developing this guideline.

We also thank the Evidence Review Team members and
staff of the National Kidney Foundation who made this
project possible.

Finally, we owe a special debt of gratitude to the many
KDIGO Board members and individuals who
volunteered time reviewing the guideline, and making
very helpful suggestions.

Kai-Uwe Eckardt, MD
KDIGO Co-Chair/ Compencemarens KDIGO

FRONT MATTER

Bo3MOXHOCTH MPOMOJIYAaTh MBI TMPEINOYIH BapHaHT
copMyTUpOBaTH PEKOMEHIALIUH.

Ot PECKOMCHOAMNA YaCTO MMEINM HU3KHUE OLCHKHU II0

CTETIeHH yOeauTenbHOCTH JIOKa3aTeJIbCTB u
pEeKOMEHIaluii, WIM COBCeM He ObUIM  HHKaK
KBaJIM(UIIUPOBAHBI.

INomp30BaTensIM TakKMX PEKOMEHAANMHA BaXXHO 3TO
0CO3HaBaTh (oM. paszen «OrpaHudeHe
OTBETCTBEHHOCTH»).

B mo6om ciydae 3TH peKOMEHIAIWMU TPH3BaHbI OBITh
TOYKOM OTCUETa JUIL KIIMHULUCTOB IJIA 3aIllyCKa, HO HC
OCTaHOBKH, NpOILIECCa MU3Y4YECHUS] KOHKPETHOTO BONpPOCa
CBOEH eXeTHEBHON MPAKTUIECKOH NI TEIHOCTH.

Mpr XOTEIH OBl noGJIaroIapuTh HAIIETOo
Compencenarens Martin Zeier, KoTopblif COBMECTHO CO
BcemMrn wieHamu PaGodeit ['pynmbl Ha 100OpOBONBHOM
OCHOBE IMOTpaTHJ OECUUCIICHHOE KOJIMYECTBO YacoB

CBOEr0 BPEMEHH JUId pa3paboTKH  HACTOSILETO
PyxoBonctsa.
Ml Takke OnarogapuMm  4ieHOB [ pymmbl o

MOHUTOPHUHTY HOKa3aTCJIbCTB U COTPYAHUKOB (DOHZ[a
NKF, koTopble clenanid BO3MOXHBIM  pEaTH3AIIUI0
3TOrO MPOEKTA.

Hakonen, MbI Takke OCOOCHHO MHOTHUM OOS3aHBI
oonbiiomy kpyry uienoB Ilpaenennss KDIGO w
(U3MYECKUX JIHL, KOTOpBIE BBI3BAIUCH JTOOPOBOJBHO
MOCBSATUTH CBOE BPEMsI PELCH3UPOBAHUIO HACTOSILIETO
IIpakTH4ecKoro KIMHHUYECKOTO PYKOBOJCTBAa M BbIJaue
BEChbMa TIOJIE3HBIX MPEATIOKESHUH.

Bertram L. Kasiske, MD
KDIGO Co-Chair/ Compencenarens KDIGO

Hcrounuk: American Journal of Transplantation 2009; 9 (Suppl 3): S2-S2
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FRONT MATTER

GUIDELINE SCOPE AND INTENDED USERS
COAEPKAHUE INPAKTUYECKOI'O KIMHUYECKOI'O PYKOBOJACTBA U ET'O

HPEAITIOJATAEMBIE ITOJIB3OBATEJIN

GUIDELINE SCOPE AND INTENDED USERS

This guideline describes the prevention and treatment of
complications that occur after kidney transplantation.

We do not include pretransplant care.

Specifically, we do not address issues pertinent to the
evaluation and management of candidates for
transplantation, or the evaluation and selection of kidney
donors.

Although many of the issues that are pertinent to KTRs
are also pertinent to recipients of other organ transplants,
we intend this guideline to be for KTRs only.

We cover only those aspects of care likely to be different
for KTRs than for patients in the general population.

For example, we deal with the diagnosis and treatment
of acute rejection, but not with the diagnosis and
treatment of community-acquired pneumonia.

We also make recommendations pertinent to the
management of immunosuppressive medications and
their complications, including infections, malignancies,
and cardiovascular disease (CVD).

This guideline ends before the kidney fails, either by
death of the recipient with a functioning graft, return to
dialysis, or retransplantation.

We do not deal with the preparation of KTRs for return
to dialysis or retransplantation.

This guideline was written for doctors, nurses,
coordinators,  pharmacists, and other  medical
professionals who directly or indirectly care for KTRs.

It was not developed for administrative or regulatory

COAEPKAHUE NPAKTUYECKOT'O
KJIMHUYECKOI'O PYKOBOJACTBA U ET'O
HOPEINOJAT'AEMBIE IOJIb30OBATEJIN

HaCTOHH.[ee PyKOBO,I[CTBO OIIUCBIBACT
HpO(l)I/IJIaKTI/IKI/I u  JICYCHUA OCJ'IO)KHeHHﬁ,
MMPOUCXOAAT MOCJIC TPAHCIIJIAHTAIIUHN ITOYCK.

METOABI
KOTOpBIC

Mbl He Kacaemcs OKa3zaHHs mnoMomu [0 onepanuu
TpaHCIUIaHTaluu.

B yactHOCTM, MBI He 3aTparuBaeM  BOIPOCHI,
OTHOCAIIMECSs K OIEHKE U OTOOpy MalHeHTOB-
KaHIUIATOB JJs TPAHCIUIAHTAUMM M TaKTUKU HX
BECHUS, a TAKXKE K OLIEHKE U 0TOOPY JOHOPOB IOYEK.

XOT?I MHOTHEC BOHpOCLI, KOTOpLIC UMCHOT OTHOLICHHE K
manpentam  KTR, Takike HMMEIOT OTHOIIEHHE K
PELMITUEHTaM TPAHCIUTAHTALUK JPYTHX OPraHoB, MbI
OTpaHHYKMBAEM COJIEPKAHUE HACTOAIIEr0 PyKkoBojCTBa
TOJIKO Bompocamu 1o maimenTam KTRS.

Mpl oTpaskaeM TOJBKO T€ aCIEKThl OKa3aHHs TOMOIIH,
KOTOpble ¢  OOJIBIION  BEPOATHOCTHIO  Hambosee
ormuuator manuenToB KTRS or Bceil coBokymHOCTH
MalUEHTOB.

HaHpHMep, Mbl HMEEM €10 C )IHaFHOCTHKOﬁ u
JICYCHUEM OCTPOT'O OTTOPIKCHUSA TPAHCIJIaHTaTa, HO HE C
)IHaFHOCTHKOﬁ U JICYEHHEM BHEOOIHUYHON MTHEBMOHUHU
B IICJIOM.

Mpsl Takke JaeM PEKOMEHIALUil 10 TaKTHKE BEICHUS
MAIIMEHTOB HAa MMMYHOCYIIPECCUBHBIX Mpernaparax Il
IpY  MX  OCJIOXHEHHWSX, BKIIOYas  HMHQEKIHH,
3JI0KAYECTBEHHBIE ~HOBOOOpPA30BaHUS U  CEPIEYHO-
COCyCThIC 3a00I€BaHMS.

Hacrosmee PykoBoACTBO oOXBaTbIBa€T MNEpUOA [0
[OTEpU TPAHCIUIAHTaTa, JUOO0 NPH CMEPTU MalHeHTa C
(YHKUMOHMPYIOUIMM  TPAHCIUIAHTATOM, JIMOO  IpH
BO3BpATe Ha JAMAIN3 WIH PeTPaHCIIAHTALH/

MBI He pacCMaTpHBaeM BOIPOCHI, CBS3aHHBIE C
noaroroBkor maipieHToB KTRS 1 BO3BpallleHusl Ha
QM3 WIA MOATOTOBKOM K PETPAHCILIAHTALHH.

Hacrosimee PykoBOACTBO HamucaHO JJisi  Bpaue,
MeJcecTep, KOOPAMHATOPOB, (papMameBTOB W OPYTUX
MEJIUIIMHCKUAX CIENHAINCTOB, KOTOpBIE TMPSIMO WIIH
KOCBEHHO OKa3bIBalOT oMol nanuenram KTRS.

Hacrosimee PyxoBonctBo  He

OPUCHTUPOBAHO Ha
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personnel per se.

For example, no attempts were made to develop clinical
performance measures.

Similarly, this guideline was not written for patients
directly, although carefully crafted explanations of
guideline recommendations could potentially provide
useful information for patients.

This guideline was written for transplant-care providers
throughout the world.

As such, it addresses issues that are important to the care
of KTRs in both developed and developing countries,
but nowhere was the quality of care compromised for
utilitarian purposes.

Nevertheless, we recognize that, in many parts of the
world, treatment of end-stage kidney disease (chronic
kidney disease [CKD] stage 5) with dialysis is not
feasible, and transplantation can only be offered as a
life-saving therapy if it is practical and cost-effective.

Therefore, in providing a comprehensive, evidence-
based guideline for the care of the KTRs, we were
cognizant of the fact that programs in some areas of the
world may need to adopt cost-saving measures in order
to make transplantation possible.

FRONT MATTER

TIEPCOHAJ,  BBIMOJIHAIOINN aJIMUHUCTPATUBHBIC WU
perynupyromue GyHKINU KaK TaKOBBIE.

Hanpumep, He ObulM  NPENNPUHATHI
paspaboraTh ~ mokasaTtend M METOAbI
KIIMHIYECKOTo Y dexTa.

IOIBITKHU
OLICHKHU

AHANOTHYHBIM 00pa3oM HacTosmiee PyKOBOACTBO He
OPHUEHTHPOBAHO HA HEMOCPEICTBCHHO MAIMEHTOB, XOTS
TIIATEIbHO  MOAOOpaHHBIE B HY)KHOM  o0ObeMme
OOBSCHEHUS PEKOMEH AL u3 HACTOSILETO
PyKOBO[[CTBa MOTYT IOTCHHHAJIBHO MPEAOCTABJIATL U3
ceOs moJie3Hy 0 HH(GOPMALIUIO IS TAIEHTOB.

Hacrosmee PykoBomcTBo HammcaHo maisi BceX, KTO
okassiBaroT momorrs manuentam KTRS B mr000# Touke
MHpa.

Taxkum obpazom, HaCTOsIIEE PykoBoCTBO
paccMaTpuBaeT BOIPOCHI, KOTOpPBIE HMEIOT BaKHOE
3HaueHne s BeneHuss mnanuentoB KTRS kak B
Pa3BUTHIX, TaK W pPAa3BHUBAIOIIMXCS CTpPaH, HO HHI/IE
Ka4yecTBO MEIMLUUHCKOTO0 OOCIY)XUBAaHHUS HE IOJDKHO
0Ka3aTbCs MOJ[ YIpO30il B CBS3M C HAJIMYHEM KaKHX-
1160 YTHIMTApHBIX IEeTel.

Tem He MeHee, MBI OCO3HAeM, 4TO, BO MHOTHX YacTsX
MHpa JIeUeHHe NMAIMeHTOB Ha KOHEYHO! cTaguu 00Ie3HH
moyek  (repmuHanbHas cramums  XIIB/xpoHmdeckas
noueuHas Hepoctatounocts [CKD]) Meromom auaimmsa
SBJSETCS HEepealbHbIM M TPAaHCIUIAHTALMS MOXET
MpeIUIaraTbCsl TOJBKO KaK Tepamus BO HWMs CIIACEHHs
JKU3HH, €CIIH OH SIBJISIETCS IPAKTHYECKU PEAIN3yEeMBbIM U
SKOHOMUYECKH 3P (HEKTUBHBIM.

Takum  00pa3oM, TPeJOCTaBIssl HOBBIH  BBINYCK
PykoBoxcTea no Benenuto manueHToB KTRS, koTopsrit
COJICPIKUT noJpoOHYIO u HCUEPITBIBAIOILY O
“HPOPMAIMIO, TJAC PEKOMCHIAMK OCHOBAHBI Ha
KIIMHUYECKOM  JO0Ka3aTeIbCTBEHHOW TPAKTHUKE, MBI
0CO3HaBaIX TOT ()AKT, YTO B HEKOTOPBIX palilOHAX MHpa
MPOrpaMMBbl, BO3MOXKHO, TOTPEOYIOT ajanTalud C
LENBI0  CHWJKEHHS — 3aTpar, yToOBl  CHENAaTh
TPAHCIJIAHTAIINH MTPAKTHYCCKH BO3MOKHBIMH.

Hcrounuk: American Journal of Transplantation 2009; 9 (Suppl 3): S3-S3
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SECTION I: IMMUNOSUPPRESSION

PA3JAEJ 1: UMMYHOCYIHPECCHUSA

INTRODUCTION
BBEJEHUE

INTRODUCTION

Kidney transplantation is the treatment of choice for
CKD stage 5.

The risk of death for KTRs is less than half of that for
dialysis patients (1).

Any differences in patient survival attributable to
different immunosuppressive medication regimens are
substantially smaller than the survival difference
between dialysis and transplantation.

Specifically, marginally inferior immunosuppressive
medication regimens will result in substantially better
patient outcomes than dialysis.

Thus, it is better to perform kidney transplantation even
with an inferior immunosuppressive regimen, than to
avoid transplantation altogether.

Recommendations for immunosuppressive medications
are necessarily complex, because combinations of
multiple classes of drugs are used and because the
choices among different regimens are determined by the
tradeoffs between benefits and harm.

Typically, a greater degree of immunosuppression may
reduce the risk of rejection, but may also increase the
risk of infection and cancer.

Decision analysis with patient-based utilities may be
needed to correctly assess the tradeoffs between benefits
and harm, but this has not usually been done.

SECTION I INTRODUCTION

BBEJEHUE

TpchnnaHTauHs{ IIOYKH ABJIACTCA METOAOM BLI60pa

JICYCHUA MalqMEHTOB C TCpMYIHaJ’IBHOﬁ crajauen
XpOHH'—IeCKOfI MOYCYHOU HCI0CTAaTOYHOCTH.
Puck CMEPTH JUIA MNanucHTOB C MIO4YCYHbBIM

TPaHCIUIAaHTaTOM 00JIee YeM B 2 pa3a MEHbIIIE, YeM PUCK
CMEpTH IS TAlMeHToB Ha auanuse (1).

JlroOble  pa3nmuuust B BBDKMBAEMOCTH — MAMEHTOB,
OOBACHAIONIHECS UCIIOJIb30BAHUEM Pa3IU4HBIX
PEXXUMOB IIpHeMa HMMYHOCYIIPECCHBHBIX IpPENaparos,
CYILIECTBEHHO MEHbILIE, YeM PA3HHUIA B BBDKUBAEMOCTH
MAlMEHTOB, HAXOAALIMXCA Ha JWAlU3€ W IPOIIEANINX
TPaHCIIJIAHTALHUIO.

B yacTHOCTH, naxke mpueM HammeHee J()(PEKTUBHBIX,
Ooniee JOCTYIHBIX UMMYHOCYIPECCHBHBIX IIPEHNapaToB
JaeT 3HAYUTENbHO OoJiee IOJOXKUTENBHBIH pe3yibTar
JUIS TIALMEHTA, YeM TUaJIH3.

Takum 00pa3oM, BEIOTHUTH TPAHCIUIAHTALUIO MOYKHU C

JalbHEHIIUM JIe4eHHeM HauMeHee 3()(EeKTUBHBIMHY,
6omee JOCTYITHBIMU HUMMYHOCYTIPECCHBHBIMU
mpemapaTtaMu  JIydiie, — 9eM OTKa3aTbCsl  OT
TPaHCIJIAHTAIMU BOOOIIIE.

Pexomenmanuu o HPHMEHEHHIO
HMMYHOCYIIPECCHBHBIX ~ IpENapaToB 00s13aTeNBHO

JIOJKHBI OBITH MOJHBIMU ¥ KOMIUIEKCHBIMH, IOTOMY 4YTO
HCTIOJIB3YIOTCS KOMOMHAIIMA MHOTOYUCIICHHBIX KJIACCOB
JIEKapCTB W I[OTOMY, 4YTO BBIOOp KOMOHMHAIMU
OIIpe/IeNIIeTCsI C yUeToM OasiaHca MOoNb3bl ¥ Bpeaa.

Kak mnpaBuno, Oonee cuiabHas HMMYHOCYIPECCHBHAs
Tepanus  MOXKET  CHU3UTh  PHUCK  OTTOPXKEHUS
TpPaHCIUIAHTaTa, HO TaKXXE MOXET YBEIMYUTh PHUCK
MH(EKIMN ¥ BOZHUKHOBEHHUS PaKa.

HpI/IHI/IMaH peIICHUC OTHOCUTECJIIBHO KOHKPETHOI'O
HalnuECHTa, HeO6XOHI/IMO KOPPEKTHO OLCHUBATHL BCE
MOJIOXKUTEIIbHBIEC U OTPULATCIIbHBIE CTOPOHBI, YYUTHIBAA
JOCTYNHOCTb PpasHbIX MEIUIUHCKUX TEXHOJIOT U JIsL
KOHKPETHOI'O IMalfi€HTa, HO 3TO 0OBIYHO HE JAcacTcA.
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SECTION I INTRODUCTION

RATING GUIDELINE RECOMMENDATIONS/
METOJIMKA [TIPUCBOEHN S PEUTUHI'OB
PEKOMEHAOAIIMAM INPAKTUYECKOI'O PYKOBOJACTBA

Within each recommendation, the strength of recommendation is indicated as Level 1, Level 2,
or Not Graded, and the quality of the supporting evidence is shown as A, B, C, or D./

Kaxnas pekomeHaaiys nojpas/ieiseTcs Ha yPOBHU 1o creneHu yoenutenbHocTH (YpoBeHb 1,
YpoBeHb 2 u bes ypOBHH), TaKK€ IMOKa3aHO KA4eCTBO IIOATBEPKIAIOIMINX HOKA3aTEIIbCTB,
koTopoe noapaszensercs Ha ['pynmst A, B, C uimu D.

Grade* / Crenenn Grade for quality of Quality of evidence
y0euTeIbHOCTH evidence /KadecTBO
pexoMeHaanuii - Wording/ ¢popmyaunpoBka /Tpynna ka4yecTBa NMOATBEPKAAKIIHNX

YpoBenn MOATBEPKIAIOLIUX JI0KA3aTeJILCTB
JA0Ka3aTeJIbCTB
rpynna A Bricoxoe
Level 1/ . ,
Vposens 1 We recommend’/
«Pexomengyem» I'pymna B Cpennee
Level 2/ pr]‘[]‘[a C Huskoe
YpoBenn 2 We suggest’/ «IIpegiaaraem»
rpynna D OueHb HU3KOE

* The additional category ‘Not Graded’ was used, typically, to provide guidance based on common sense or where
the topic does not allow adequate application of evidence. / JloronaurtensHas kareropust «be3 ypous» (=Y poBeHb
He JluddepenimpoBat), Kak MpaBHIO, MCHOJNB30BANACh I BBIAAYH  PYKOBOIAMIMX/METOIMIECKUX YKa3aHUH,
OCHOBAHHBIX Ha 3JpaBOM CMBLICJIC, WJIK B TOM ClIy4ae, II¢ TEMa HC AOIIyCKAacT aACKBATHOI'O IIPUMCEHCHUA CUCTCMbL
JO0Ka3aTcIbCTB.

The most common examples include recommendations regarding monitoring intervals, counseling, and referral to
other clinical specialists./ Haubonee pacmpocTpaHEHHBIMH TPUMEPAMH SIBISIFOTCSI PEKOMEH/IAINH, KaCarolInecs
MOHUTOPUHI'a HHTEPBAJIOB, CHUTyallUM KOHCYJBTUPOBAHUA W  BbIJa4YU peKOMeHZ[aHI/Iﬁ BpayaMu Opyrux
CIIELUATbHOCTEH.

The ungraded recommendations are generally written as simple declarative statements, but are not meant to be
interpreted as being stronger recommendations than Level 1 or 2 recommendations./ He auddepennmpoBannsie Mo
YPOBHAM PEKOMCHOAIINN 00BIYHO O(bOpMJISI}OTC}I KakK HpOCTOﬁ I[eKJIapaTI/IBHHﬁ JOKYMEHT, HO H€ NPECAHA3HAYCHBI
JUIA TOTO, 4TOOBl TOJKOBATHCSA KaK NPEUMYIICCTBECHHBIC II0 CTCIICHU y6eILI/ITeJ'ILHOCTI/I peKOMeHZ[aI_[I/Iﬁ 1o
CPaBHECHHUIO C peKOMeHAAIMsIMU YpoBHs 1 wiu 2.

HWCTOYHUK: American Journal of Transplantation 2009; 9 (Suppl 3):S5 S5

23



CHAPTER 1: INDUCTION THERAPY
I'JIABA 1: UHAYKIHIMUOHHASA TEPAIIUSA

CHAPTER 1: INDUCTION THERAPY

1.1: We recommend starting a combination of
immunosuppressive medications before, or at the
time of, kidney transplantation. (1A)

1.2: We recommend including induction therapy
with a biologic agent as part of the initial
immunosuppressive regimen in KTRs. (1A)

1.2.1: We recommend that an I1L2-RA be the firstline
induction therapy. (1B)

1.2.2: We suggest using a lymphocyte-depleting
agent, rather than an IL2-RA, for KTRs at high
immunologic risk. (2B)

IL2-RA= interleukin 2 receptor antagonist; KTRs=
kidney transplant recipients.

Background

Except perhaps for transplantation between identical
twins, all kidney transplant recipients (KTRs) need
immunosuppressive medications to prevent rejection.

Induction therapy is treatment with a biologic agent,
either a lymphocyte-depleting agent or an interleukin 2
receptor antagonist (IL2-RA), begun before, at the time
of, or immediately after transplantation.

The purpose of induction therapy is to deplete or
modulate T-cell responses at the time of antigen
presentation.

Induction therapy is intended to improve the efficacy of
immunosupression by reducing acute rejection, or by
allowing a reduction of other components of the
regimen, such as calcineurin inhibitors (CNIs) or
corticosteroids.

Available  lymphocytedepleting  agents  include
antithymocyte globulin (ATG), antilymphocyte globulin
(ALG) and monomurab-CD3.

SECTION | CHAPTER1

I'JTABA 1: THAYKIHMOHHASA TEPATIUSA

1.1: Mpbl pekoMeHIyeM HAYHHATH BBeJIeHHE
KOMILIEKCA MMMYHOCYNPECCHBHBIX NpenapaToB 10
WM BO BpeMs TpaHCIJIaHTamuu nouku. (1A)

1.2: Mbl pekoMeHAyeM BKJIIOYATh HHIYKIHOHHYIO
Tepanuio OHMOJOTHYECKMMH areHTaMM Kak 4acTh
CTAPTOBOr0 KOMILIEKCA HMMYHOCYPECCHBHBIX
npenaparos s KTRs. (1A)

1.2.1: Mpbl pexomenayeMm, 4todobl IL2-RA  6buin
NMepBOOYEPEIHBIM  CPEICTBOM B  HMHAYKIHOHHOW
Tepanuu. (1B)

1.2.2: Mmb1 npeagaraemM HCNOJIb30BATh

JumdonuTopaspymamnme areHTel BMecTo |L2-RA
s KTRS ¢ BBICOKHM MMMYHOJOTHYECKHM PHCKOM.
(2B)

Beoanas nundopmanus

3a UCKIIOYEHHEM, MOXKAaIYH, Cly4aeB TPaHCIUIAHTALUH
MEXKIy onHosineBbiMH  Onmsuenamu, Bce KTRS
HYKIAt0TCS B npuemMe HMMYHOCYTIPECCUBHBIX
MEIUKAMEHTOB JIJIs IPEIOTBPAICHHS OTTOPKCHUSI.

WHnykunoHHas Tepanusi 9TO JIeY€HHE C NPUMEHEHHEM
OMOJIOTYECKUX areHToB, 6o
TUM(OLUTOPA3PYIIAFOLIHX areHToB, 1Moo
AQHTAaroHMCTOB peuentopoB uHTepieiikuna 2 (IL2-RA),

HAaYMHAIOMIEeCs 110, BO BpeMs WM Cpa3y IOCIe
TpaHCIUIAaHTAIINH.
WunykunonHas Tepamus MperHa3HauYeHa IS

YMCHBIICHUA WM MOAYJIAIHUW OTBETaA T-K7€TOK BO
BpEMs MPE3CHTAIIMN aHTUT'CHA.

WunykunonHas Tepamnus IpeAHa3HaYeHa I
MOBBIMIEHUS  A(PPEKTUBHOCTH HMMYHOCYIIPECCHBHBIX
MEIMKAMEHTOB, TMPOSBISIOIIEHCS B  COKpAallleHHH
OCTPOr0 OTTOPXKEHUS, WX BO3MOXKHOCTH COKpALCHUS
JPYTHMX HWMMYHOCYIPECCHUBHBIX MEIMKAaMEHTOB, TaKHX

Kak  uHruOuTopel  KadpiuHeBpuHa  (CNIS)  wm
KOPTHUKOCTEPOHIBL.
HocrynHsre UM (OLUTOpa3PyIIAIONIHIE areHTbl

BKJIIOYAIOT B Ce0F aHTUTUMOIUTAPHBIN TIIOOYINH
(ATG), antumumbornmrapusii rmodymun (ALG) wu
monomurab-CD3.

24



Basiliximab and daclizumab, the two IL2-RAs that are
currently available in many parts of the world, bind the
CD25 antigen (interleukin-2 [IL2] receptor a-chain) at
the surface of activated T-lymphocytes and thereby
competitively  inhibit  IL2-mediated  lymphocyte
activation, a crucial phase in cellular immune response
of allograft rejection.

Rationale

« There is high-quality evidence that the benefits of IL2-
RA vs. no IL2-RA (or placebo) outweigh harm in a
broad range of KTRs with variable immunological risk

and concomitant immunosuppressive  medication
regimens.
e There is moderate-quality evidence that a

lymphocytedepleting agent vs. no lymphocyte-depleting
agent (or placebo) reduces acute rejection and graft
failure in high-immunological-risk patients.

« There is moderate-quality evidence across a broad
range of patients with different immunological risk

and concomitant immunosuppressive  medication
regimens, which shows that (compared to IL2-RA)
lymphocyte-depleting agents reduce acute rejection,

but increase the risk of infections and malignancies.

* Economic evaluations for IL2-RA demonstrate lower
cost and improved graft survival compared with
placebo.

* Although there are sparse data in KTRs <18 years old,
there is no biologically plausible reason why age is an
effect modifier of treatment, and the treatment effect

of IL2-RA appears to be homogenous across a broad
range of patient groups.

e Induction therapy with a lymphocyte-depleting
antibody reduces the incidence of acute rejection
compared with IL2-RA, but has not been shown to
prolong graft survival.

e Induction therapy with a lymphocyte-depleting
antibody increases the incidence of serious adverse
effects.

SECTION | CHAPTER1

basunukcumab wu  gaknusymab aro gBa  IL2-RAS,
KOTOpLIe B HACTOSIICC BpeMH )IOCTyl'[HI)I BO MHOI'uX

yacTsax wmupa, cBsaseBaroT CD25  amruren  (IL2
PEIEeTTOPOB O- IIEMOYKH) Ha  IMOBEPXHOCTH
AKTUBUPOBAHHBIX T-muMQOIUTOB W TEM CaMbIM

KOHKYPEHTHO HHTHOMPYIOT aKTHBAILMIO JHM(QOLUTOB,
ornocpenoBanHbIX |L2, uTo siBnsiercst pemaromeit dazoit
KJIETOYHOH  WMMYHHOH  pEakUMH  OTTOPXKCHUS
TpaHCIIaHTAaTa.

O0ocHOBaHME

* imeroTcst  JOKa3aTeIbCTBA BHICOKOTO KayeCcTBa O TOM,
YTO TpeuMylinecTtBa wucmnois3oBanus IL2-RA  mo
OTHOIICHHIO K Hewucnonb3oBauuio IL2-RA  (wm
mianedo) TMepeBelInBalOT Bpel A MIMPOKOro Kpyra
KTRS ¢ pa3inyHbIM HMMMYHOJIOTHYECKHM PHCKOM |
COIYTCTBYIOLIe KOMOWHaue MMMYHOCYNPECCHBHBIX
TIpenaparosB.

» MeroTCs  10KA3aTebCTBA CPEAHErO KAuecTBa O TOM,
YTO HUCIOJb30BAaHUE JIMMQPOIUTOPA3PYIAKOIIETO areHTa
10 OTHOLIEHHUIO K €r0 HEMCIOIb30BaHUIO (MK IU1Ae0o)
CHWKAET PHCK OCTPOr0 OTTOPXKEHUS W Tubenu
TpaHCIJIaHTaTa y NalMEHTOB C BBICOKUM
HMMYHOJIOTHYCCKHUM PHUCKOM.

* lmeroTcs ~ [OKa3aTeNbCTBA CPENHET0 KauyecTBa,
MOJy4Y€HHbIE CpPEeAN IIUPOKOTO Kpyra MalUeHTOB C
Pa3In4YHBIMH YPOBHSIMH MMMYHOJIOIMYECKOTO PUCKAa U
PSKUMOM  CONYTCTBYIOIIMX  MMMYHOCYIPECCHBHBIX
IpermaparoB, O TOM, 4TOo 10 cpaBHeHHIO ¢ IL2-RA
UCIIOJIb30BaHUE  JIMM(OLUTOPA3PYIIAONIEr0  arcHTa
CHI)KAET OCTPOTO OTTOPXKEHHS, HO YBEIHYHBACT PHUCK
uHQeKIMii W  BO3HUKHOBEHHS  3J0KaYeCTBEHHBIX
HOBOOOPa30BaHHIA.

e DKOHOMHUYECKHE OIlleHKH mnpuMeHeHus |IL2-RA
JEMOHCTPUPYIOT Oojiee HU3KHME 3aTpaThl M Ooliee
BBICOKYIO BEDKHBAaeMOCTh TPAHCIUIAHTATA [0 CPABHEHHUIO
C MCIIOJB30BaHHUEM ILIANeoo.

e Xors cymecTBYlOT cKyaHele nanHele 1mo KTRS
Monoxke 18 yer, Her HHKakMX OMOJOTHYECKH
00OCHOBaHHBIX MPUYMH U KBaIH(HUKAIUK BO3pacTa B
KauecTBe OCHOBaHUS i Moaupukamuu >¢dexra or
nedenus, u dpdexr neuerns IL2-RA, mo-sumumomy,
SBJIACTCA OMHOPOOHBIM JUIS INHPOKOTO Kpyra TPy
MALMEeHTOB.

e UHaykuuoHHas  Tepamusi ¢ HCIOJb30BaHUECM
JUMQOIUTOPA3PYIIAOIINAX AHTUTENl CHH)KACT YHCJIIO
CIIy4acB OCTPOr0 OTTOPXKEHHSI 10 CpPaBHCHHIO C
ucnonb3oBannem |L2-RA, HO He [moka3zaHo, 4TO OHa
MPOJICBACT BEDKUBAHHUE TPAHCILIAHTATA.

o I/IHI[yKI_[I/IOHHaiI Tepanus C HCII0JIb30BaHUEM

J'H/IM(I)OI_II/ITOpa?)pyHIaIOH.[I/IX AHTUTCIT YBCJIIMYNBACT YUCIIO
CJIy4acB CCPbC3HBIX HG6J’IaFOHpI/I$[THBIX HOCJIe,E[CTBPIﬁ.
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* For KTRs >18 years old, who are at high risk for
acute rejection, the benefits of induction therapy with
a lymphocyte-depleting antibody outweigh the harm.

In a large number of long-term, randomized controlled
trials (RCTs) in adults, it has been consistently shown
that induction therapy with either lymphocyte-depleting
agents or IL2-RA reduces acute rejection in patients
treated with ‘double therapy’ (calcineurin inhibitor
[CNI] and prednisone), or ‘triple therapy’ (CNI, an
antiproliferative  agent [e.g. mycophenolate or
azathioprine], and prednisone).

Lymphocyte-depleting antibody induction also reduces
the risk of graft failure while, in more recent studies,
IL2-RA reduced the risk of death-censored graft failure,
but not overall graft loss.

Oral maintenance therapy may not produce immediate
effects on the immune response when it is most needed,
that is at the time of transplantation and antigen
presentation.

Pharmacokinetic and pharmacodynamic properties of
oral maintenance agents may delay their full effect on
immune cells.

The efficacy and safety of IL2-RA (compared to placebo
or no treatment) have been confirmed in the most recent
Cochrane review of 30 RCTs and 4670 patients followed
to 3 years (2).

In this review, IL2-RA consistently reduced the risk of
acute rejection (e.g. for biopsy-proven acute rejection:
14 RCTs, 3861 patients, relative risk [RR] 0.77,064—
0.92) and graft loss (censored for death: 16 RCTs,
n=2973 patients, RR=0.74, 0.55-0.99).

IL2-RA did not affect all-cause mortality (24 RCTs, n =
4468, RR 0.73, 0.50-1.07),malignancy (14 RCTs, n =
3363, RR 0.70, 0.38-1.29) or cytomegalovirus (CMV)
infection (17 RCTs, n=3767, RR 0.90, 0.76-1.06),
although all point estimates favor IL2-RA (all outcomes
are at 1 year).

The use of IL2-RA has also been found to be cost-
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e llnss KTRsS >18-netHero Bo3pacTa, KOTOpPbIE HMEIOT
BBICOKMH PHCK OCTPOTO OTTOP)KEHHS, MPEUMYIIECTBA

UHAYKIMOHHOM  Tepanmuu C UCTIONBb30BaHUEM
JTUM(OLNTOPA3PYIIAONIMX AHTUTE]I  NEPEBELIMBAIOT
BpPEIHbBIE IIOCICACTBHUS.

B 60JIbIIOM KOJIMYECTBE JUIMTENBHBIX

PaHIOMHU3HPOBAHHBIX KOHTPOJIMPYEMBIX HCCIEIOBAHUI
(RCTs) y B3pocibix  OBUIO TIOCHEIOBAaTEIBHO U
OIPEJENICHHO JIOKa3aHO, YTO WHIYKLIMOHHAs Teparus
b0 ¢ MpUMEHEHHEM  JTHUMQOLMTOPA3PYIIAIOIINX
areHToB, 1100 IL2-RA cHIKaeT KOJIMYECTBO OCTPBIX
OTTOP)KCHMI y TAIMCHTOB, MOTYYaOIUX JBOWHYIO
teparuio' (CNI 1 mpenHH30H), WK "TPOMHYIO TEpaIuio'
(CNI, anmrumponudepaTHBHBIN  areHT  [Hampumep,
MHUKO(EHOJIAT WK A3aTHOIIPHH] U MIPEAHU30H).

Wanyknns  nuM@onnTopa3pymaloliMyA — aHTUTENaMH
TaK)Ke CHIKAET PHUCK MOTepH TPaHCIIAHTATa, IMPU 3TOM
B 0oJiee MO3IHMX HMCCIENOBAHMIX BEIABIEHO, 4TO IL2-
RA cokpamiaer  pHCK MOTepu TpaHCIUIAaHTaTa Oe3
JeTAIPHOrO  WCXO0Ja, HO He oOmed  morepu
TpaHCIUIaHTAaTa.

[lepopanpHas moAMCpXUBAIOIIAS TEParUusd HE MOXKET
JIaTh HEMEIJICHHOTO BO3ACHUCTBHUS HAa MMMYHHBIH OTBET,
Korzma 3TO Hambosee HEOOXOAUMO, YTO UMEET MECTO BO
BpeMsl TPAHCIUIAHTALMH U MPE3CHTALUHN aHTUTCHA.

@dapMakOKHHETHIECKHE H  (DapMaKOIMHAMHYECKUC
CBOMCTBA MEPOPATBHBIX MHOIICPIKUBAMOIINX arcHTOB
MOTYT OTCPOYMTH CBOW MOJHOLEHHBIH 3(PdeKkT Ha
WMMYHHBIC KJICTKHU.

DddextuBHOCTE W GesomacHocTh  IL2-RA (1o
CPaBHEHUIO ¢ PUMEHEHUEM IUI1aIe00 MK OTCYTCTBUEM
JiedeHus1) ObLIM TOATBEPHKIEHB B CAMOM IOCJIEAHEM
o030pe Koxpana mo 30 RCTs wuccrenoBanusm,
oxBareiBaronuM 4670 manueHToB, HaOIIOAABIIUXCS Ha
npotsokenun 3 et (2).

Ilo manHBIM »3TOro o00630pa mpumeHenume  IL2-RA
MOCTICIOBATEIBHO CHIXKAIO PUCK OCTPOTO OTTOPIKEHUS
(nanpumep, TS 0OCTPOro OTTOPIKCHUS,
nmonTBepxkaeHHoro Owuoricueit: 14 RCTS uccnenoBanuii,
3861 mamment, otHocuTensHbI pruck [RR] 0.77, 064—
0.92) m morepu TpaHciIaHTaTa (0€3 JIETAIBLHOTO
ucxona: 16 RCTs uccinenosanuii, h = 2973 nauueHra,
RR =0,74, 0.55-0.99).

IL2-RA He BiusteT Ha 00Iyr0 JertansHocTh (24 RCTS
uccinenoBanus, N = 4468 nmanumenros, 0,73 RR, 0.50-
1.07), puCK  BO3HMUKHOBEHHS  3JI0Ka4ECTBEHHBIX
HoBooOpa3zoBanuii (14 RCTS wuccnenosanmii, N = 3363

napenta, RR 0,70, 0.38-1.29) wiu uHpUIHMPOBaHH
IIMB/CMV (17 RCTs wuccnenoBanuii, n =
3767mnarmentos, RR 0.90, 0.76-1.06), xotss BO Bcex
ClIy4asx OTJIaHO npennouteHue IL2-RA  (Bce
pe3ynbTarthl  MOJyYeHBl IO HCTeYeHWH 1 roja
HaOJIIOJEHN).

Hcnonb3oBanue IL2-RA Takxke HaiigeHo OoJee
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effective compared to placebo (3).

The evidence for safety and efficacy of
lymphocytedepleting antibodies is more limited than that
for IL2-RA.

A meta-analysis of seven RCTs (N = 794) comparing
lymphocyte-depleting agents with placebo or no
treatment reported a reduction in graft failure (RR 0.66,
0.45-0.96) (4).

In an individual patient meta-analysis of five of these
same trials (N = 628), the reduction in graft loss at 2
years was greater in patients with high panel-reactive
antibody (PRA) levels (RR 0.12, 0.03-0.44), compared
to the reduction in risk for patients without high PRA
(RR 0.74, 0.50-1.09) (5).

Since publication of these meta-analyses, there have
been other trials comparing lymphocyte-depleting agents
with placebo or no depleting agent.

In a single-center RCT, sensitized patients were
randomized to induction with ATG or no induction.

Patients treated with ATG had a reduction in acute
rejection and improvement in graft survival (6).

In a three-arm RCT, the incidence of biopsy-proven
acute rejection at 6 months was highest in deceased-
donor KTRs receiving tacrolimus, azathioprine and
prednisone without induction (25.4%, N = 185)
compared to a group receiving tacrolimus, azathioprine,
prednisone and ATG (15.1%, N = 184) and a group
receiving cyclosporine A (CsA), azathioprine,
prednisone and ATG (21.2%, N = 186) (7).

However, CMV infection occurred in 16%, 24% and
28% of the patients in these groups, respectively (p =
0.012).

Similarly, leukopenia, thrombocytopenia, fever and
serum sickness were all more common in the two groups
receiving antithymocyte induction (7).

There is high-quality evidence for a net benefit of IL2-
RA compared to placebo for some patient outcomes

SECTION |

SKOHOMHUYECKH 3(P(HEKTUBHBIM
miane6o (3).

CHAPTER 1

o CpaBHCHHUIO C

JlokasaTenabCTBa IO TMOATBEPKICHHIO OE30MaCHOCTH H
s pekTuBHOCTH BO3/ICHCTBUS
JUMQOITUTOPA3PYIIAFOIINX oonee
orpanuyeHsl, yeMm st IL2-RA.

AHTHUTCII

Mera-ananu3 cemu RCTS uccnemoBanmit (N = 794),
Korga ObUIO TIPOBEAEHO CpaBHEHHE IPHUMEHEHUs
TUM(OLUTOPA3PYyIAIONIMX areHToB ¢ Iuianebo Hiu
OTCYTCTBHEM JICUCHHS, nan  pesyibTaT B BHIC
COKpaleHus yucia rudenu tpanciiantata (RR 0.66,
0.45-0.96) (4).

IIpu mpoBencHUH MeTa-aHAIU3a OTACILHBIX MMAIUCHTOB
mo matd w3 STHx ke wmccnepoanmii (N = 628),
CHIDKEHHE YHCJIa THOeIH TPAHCIIAHTATa 110 MCTCUCHHH
2-x jeT ObUTO OOJIBINE CpEH MAI[MEHTOB C BBICOKHUM
ypoBHeM mpexacyiectByromux anturen (PRA) (RR
0.12, 0.03-0.44), o cpaBHEHHIO C COKpAIllEHUEM PUCKa
Juist marueHToB 0e3 Beicokoro ypoHs PRA (0,74 RR,
0.50-1.09) (5).

C MomeHTa myONMKalMU 3THX MeTa-aHaJIu30B ObLIM
NPOBEICHBl M JIPyTH€ MCCIEAOBaHUS, CPaBHUBAIOIIME
NpUMEHEHHEe JIMM(OIUTOPAa3pYIIAIOIINX areHToB ¢
uTane0o WIM OTCYTCTBUEM Pa3pyIIAIOIINX areHTOB

B  omnouentpoBom RCT  ceHceOmnmsnpoBaHHBIE
MAlMeHThl ObLTM PaHIOMHU3UPOBAHHBI HA TEX, KOMY
cnenmana wHAyknusa ATG, m Tex, KOMy He caelnaHa
uuaykuus ATG.

Manuentsr ¢ uaAykKiped ATG  npoaeMoHCTpUpOBaU
CHUJ)XKCHHUEC YHuCJia OCTpI)IX OTI‘Op)KeHHﬁ n ynyquleHHe
BbDKMBaHMs TpaHcruianTaTa (6).

B tpexmieueBom RCT KkOJIHMYECTBO MOATBEPIKIACHHBIX
OUOINCHEN OCTPBIX OTTOPIKEHMH 10 HCTeueHHd 6
MmecsaneB Obuto  HamBblcmimM y KTRS ot ymeprmx
JIOHOPOB, TMOJYYAIOIIUX TAKPOJIUMYC, a3aTHONPHH U
npeanu3on 6e3 wHaykium (254 %, N = 185) mno
CPaBHEHHUIO C TPYIION  MOJYYAOIIUX TAKPOIUMYC,
asarvonpu u npexan3on u ATG (15,1 %, N = 184), a
TaKKe TPYNmoi Tonydaronmx mukimocmopu A (CsA),
asaruonpuH, npeaanson u ATG (21,2 %, N = 186) (7).

Tem He menee, CMV undexnus nmena mecto y 16 %,
24 % u 28 % manueHTOB, BXOASAIIMX B 3TU TPYIIIHI,
cootBercTBenHO (P = 0.012).

AHaIOrMYHbBIM o0OpazoM JIEMKOIIEH U,
TPOMOOIIMTONICHUS, JIMXOPaIAKH ¥  CBIBOPOTOYHAS
0one3np ObUTH OoOyiee pacIpPOCTPaHCHHBIMH B IBYX
Tpymmax, TIe TalueHTH momydann uHaykimmio ATG

™).

HmeroTcst  10Ka3aTeNibCTBa BBHICOKOTO KAdecTBa O TOM,
yto npumeHeHne |IL2-RA mo cpaBHeHHIO C IUTanedo
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(graft survival) but not all (allcause mortality); and high-
quality evidence of a net benefit to prevent acute
rejection (see Evidence Profile and accompanying
evidence in Supporting Tables 1-4 at http://
wwwa3.interscience.wiley.com/journal/118499698/toc).

There have been a number of RCTs comparing IL2-RA
with lymphocyte-depleting agents.

Most of these trials have been small and of low quality.

A meta-analysis of nine RCTs (N = 778) found no
difference in clinical acute rejection at 6 months (2).

There were no differences in graft survival or patient
survival (2).

Since this meta-analysis, there have been other RCTs.

The largest (N = 278), and arguably highest-quality,
RCT compared ATG with daclizumab in deceased-
donor KTRs selected to be high-risk for delayed graft
function (DGF) and/or acute rejection (8).

This RCT found no difference in the primary composite
end-point, but the ATG induction group had fewer
biopsyproven acute rejections and more overall
infections compared to the daclilzumab group (8).

In an updated Cochrane review, the risk of acute
rejection was higher with IL2-RA compared with
lymphocyte-depleting agents (nine RCTs, n = 1166, RR
1.27, 1.00-1.61), but the risk of graft loss (12 RCTs, n =
1430, RR 1.10, 0.73-1.65), and mortality was not
significantly different (13 RCTs, n = 1670, RR 1.28,
0.74-2.20).

Compared with lymphocyte-depleting agents, the risk of
CMV infection (13 RCTs, n = 1480, RR 0.69, 0.49-
0.97), and malignancy (six RCTs, n = 840, RR 0.23,
0.06-0.93) is lower with IL2-RA.

Thus, there is moderatequality evidence for trade-offs
between IL2-RA and depleting antibodies; depleting
antibodies are superior to prevent acute rejection, but

SECTION | CHAPTER1
yYBEIMYMBACT BbDKMBAHHE TPAHCIUIAHTaTa, HO HE
CHWXaeT oOOIIyl0 JeTanbHOCTh. MMeroTca — Takxke

JI0Ka3aTeIbCTBA BBICOKOTO KauecTBa O TOM, 4YTO B
obmem urore 3h(eKTHBHEE NMPUMEHATh NPEBEHTHBHBIC
MEpBI U TIPEOTBPAIIICHUS OCTPOTO OTTOPIKEHHUS (CM.
[Ipodunp  noka3arenbCTB M CONPOBOXKAAIOIINE
Jl0KazaTeabcTBa BO Benomorarenbubix  Tabnmmax NeNe
1-4 Ha http://
www3.interscience.wiley.com/journal/118499698/toc)

CymecrByer muoxectBo RCTS, cpaBHuBaromux IL2-
RA n numMdouuropaspymiaronye areHTsl.

BonpmmHCcTBO 3THX I/ICCHGI[OBaHI/II\/'I ObUIH HEOOBIITUMU
1o 06’beMy U HHU3KOI'O Ka4eCTBaA.

Mera-ananu3 aessatu RCTs (N = 778) He oGHapyxmi1
pasHULBI B MOKAa3aTeNsiX KIMHHYECKOTO  OCTPOro
OTTOP>KEHUS IO UCTEUCHUH 6 MecseB (2).

He 0ObL10 0OHAPY)KEHO HUKAKUX Pa3jInYMil B BEDKUBAHUI
TpaHCIIAHTATa WM BBDKUBAHUU Tanuenta (2).

C MOMeHTa OKOHYAHHS JTOr0 MeTa-aHajau3a ObUIH
nposezeHsl U apyrue RCTS.

Kpymnneiiiee u BoicokopokazatensHoe RCT (N = 278),
cpaBHuBaio ATG n nakimmzymad no KTRsS ot ymepero
JIOHOPA, OTOOPaHHBIX MO KPUTEPHIO HAIMYHS BHICOKOTO
pHcKa OTCpoueHHO# (yHkuum TpaHcmmantata (DGF)
u/wnu octporo orropxkenust (8).

Oto RCT He 00HApyX WO pPa3HHUIBI [0 OCHOBHBIM
nokaszareysiM  (BBDKHBAaHME — TPAHCIUIAHTATOB U
MalMeHToB), HO Tpymna ¢ wuHaykiueir ATG wumena
MEHbIIee KOJMYECTBO  MOATBEPXKJCHHBIX OHOICHEH
OCTPBIX OTTOp)KEHUH, U Ooubliee KOJINYECTBO
MHQEKUUI MO0 CPaBHEHHUIO C IMAlMEHTAMH JIaKIN3yMao
rpymmsi (8).

[lo nmanabIM OOHOBNIEHHOTO 0030pa Koxpana, puck
OCTPOrO  OTTOPKEHUS Obul  BBIIE B  CiIydasx
IPUMEHEHHUS IL2-RA, yem npu npueMe
nuMdonTopaspymarmnmx  aredroB  (messte  RCTS

uccenosannii, N = 1166, RR 1.27, 1.00-1.61), Ho puck
notepu Tpancmiantara (12 RCTS wuccmemoBanmii, N =
1430, RR 1.10, 0.73-1.65) u cmepTHOCTH HE OBUIH
CYIIECTBEHHO OTJINYAIOIIUMHCS (13 RCTs
uccaenosanuii, N = 1670, 1,28 RR, 0.74-2.20).

I[lo cpaBHeHHI0O ¢  JUMGOUUTOPA3PYIIAIOIIAMU
areHTamu, puck CMV  wundexuuu (13 RCTs
uccneqoBanmii, N = 1480, RR 0.69, 0.49-0.97) wu
37I0KaYeCTBEHHBIX HOBOOOpaszoBanuii (umects RCTS
uccnenosanuii, N = 840, RR 0,23, 0.06-0.93) sBusiercst
6onee Hu3KUM npu nipueme [L2-RA.

TakuMm 00pa3oM, CyIIECTBYET CpEOHEr0 KadyecTBa
JI0Ka3aTeqbCTBEHHAS 0asa U1 KOMIIPOMUCCHOTO
BbIOOpa Mexay |L2-RA u pa3pylaroiuMy aHTHTENaAMH;
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there is uncertainty whether this corresponds to
improved graft outcomes.

Depleting antibodies are associated with more infections
(see Evidence Profile and accompanying evidence in
Supporting Tables 5-7).

There have been few head-to-head comparisons of
different lymphocyte-depleting agents.

Thus, it is unclear whether any one of these agents is
superior to any other.

In meta-analyses, there do not appear to be obvious
differences in the effects of different lymphocyte-
depleting agents on acute rejection or graft survival.

Alemtuzumab (Campath 1H) is a humanized anti-CD52
monoclonal antibody that depletes lymphocytes.

In the United States, it has been approved by the Food
and Drug Administration (FDA) for use in patients with
B-cell lymphomas.

There have been a few small RCTs examining the use
of alemtuzumab as an induction agent in KTRs.

All of these RCTs lack statistical power to examine the
effects of alemtuzumab on patient survival, graft
survival or acute rejection.

In many of the RCTs, there were differences between
the comparator groups other than alemtuzumab, making
it difficult to discern the effects of alemtuzumab alone.

For example, in a single-center RCT, 65 deceased-donor
KTRs received alemtuzumab induction with delayed
tacrolimus monotherapy and were compared to 66 KTRs
treated with no induction, mycophenolate mofetil
(MMF) and corticosteroids.

At 12 months, the rate of biopsy-proven acute rejection
was 20% vs. 32% in the two groups, respectively (p =
0.09) (9).

In 21 highimmunological tacrolimus vs. four doses of
ATG (plus tacrolimus, MMF and steroids), there were
two vs. three acute rejections, respectively (10).

SECTION | CHAPTER1

paspylLIaone aHTHTeNa HMEIT INPEUMYINecTBa It
MIPEAOTBPALICHUSI OCTPOTO OTTOPKCHHUS, HO OCTaeTCs
HESICHBIM, TIPUBOJIUT JIM 3TO K MOBBIIICHUIO BBIKUBAHHS
TPaHCIJIAHTATOB.

Pazpymarone  aHTHTENa NIPUBOAAT K OOJbIIEMY
konuuecTBy uHpekimii (cM. [Ipoduas q0Ka3aTeabCTB U
COTIPOBOXKIAIOIIIUE JI0Ka3aTeIbCTBA BO
Bcnomorarensabix Tabmuiax NeNe 5-7).

Bouto CZIenaHo HECKOIIBKO
COIIOCTaBIEHUN MEXIy
TMM(OLUTOPA3PyIIAIONIMMH ar€HTaMH.

AHAJIUTHYCCKHUX
Ppa3JIMIHbIMU

Tem He MeHee, ocCTaeTCs HESACHBIM, KaKHWe W3 DJTHX
arcHTOB JIy4IIe.

B wMera-aHanuzax He NPEACTAaBISIETCS BO3MOYKHBIM
OOHApPY)XUTh OUCBUIHBIC pAa3IHYUs B BO3IACUCTBUU
pa3IuuHBIX  JIMMGOLIUTOPA3PYIIAOIINX arcHTOB Ha
OCTPO€ OTTOPKEHUE WIIM BbXKMBAHUE TPaHCIUIaHTAaTa.

AstemMTy3ymab (Campath1H) SIBJISIETCS
TYMaHU3UPOBAHHBIM ~ MOHOKJIOHAIBHBIM  aHTH-CD52
AHTHUTEIIOM, KOTOPOE pa3pyIuaeT TuMQOIHUTHL.

B Coenunennbix Illtatrax Amepuku FDA onobpun 31oT
npenapar  JUld HCHOJB30BaHUS y NalueHToB ¢ B-
KJIETOYHBIM JINM(QOMaMH.

Bruto mpoBenmeHo Heckonmpko HeOonpmux RCTS mo
M3YYCHUIO HUCIIONb30BaHHs aleMTy3ymMaba B KadecTBe
nHayKimonHoro areHTa y KTRs.

Becem »tum  RCTS wuccnemoBaHusM HE  XBaTajlo
CTATUCTUYECKOM  CWJIBI Uit HM3YYEHHS  BIMSHHSA
aneMTy3ymMaba Ha BbDKMBaHHE MAIl[IEHTOB, BbDKHBaHHE
TPAHCIUTAHTATOB HJIH OCTPOE OTTOP)KEHHE.

Bo wmuormx RCTS Obum  pazimuuums  MEXIy
CPaBHHMBAaEMBIMH TPYIIIAMH IIOMHMO aJeMTpy3ymaoa,
YTO 3aTpyIHSUI0O TOYHOE YCTAHOBJICHHE pa3Inuuil
MMEHHO B BO3/ICHCTBUM aJleMTy3yMala B YHCTOM BHUJIE.

Hanpuwmep, B omnomentpoBom RCT, 65 KTRs ot
YMEpIIHX JIOHOPOB MOy YHITH HHIYKIIHIO
aleMTy3yMaboM ¢  OTCpPOYEHHOW  MOHOTepamueit

TaKpOJIUMYyCcOM, pe3yibraThl cpaBHuin ¢ 66 KTRS,
nosy4yaBliumMud  MM®,  KOPTUKOCTEpOMABI W  HE
MOJIy4aBINMMH MHAYKIIHUOHHYIO TEpaIunto.

ITpu cpoke 12 mecsiieB ypoOBEHb IOKa3aHHBIX OHOIICHEH
clly4aeB ocTporo otropxenus coctaBus 20% mpoTus
32 % B aByx rpymmax, coorserctenHo (p = 0,09) (9).

Cpenu 21 mampeHTa ¢ BBHICOKMM HMMMYHHOJOTHYECKHM
pPHCKOM Ha TaKpOJIHMYCe B CpaBHCHHUH c
HCcHoibp30BaHMEM  deThlpex 103 ATG (wtroc
takponmumyc, MMF u crepounpl), Gsut0 2 mpoTHB 3
CITy94aeB OCTPOTO OTTOPKEHHs, cooTBeTCTBeHHO (10).
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Among 20 patients randomized to alemtuzumab plus
low-dose CsA vs. 10 patients on CsA plus azathioprine
and prednisone, there were biopsy-proven acute
rejections in 25% vs. 20%, respectively (11).

Ninety deceased-donor KTRs were randomly allocated
to ATG, alemtuzumab or daclizumab induction, with
those receiving alemtuzumab also receiving a lower
tacrolimus target, MMF 500 mg twice daily and no
maintenance prednisone, while those in the other two
groups received MMF 1000 mg twice daily and
prednisone.

After 2 years of follow-up, acute rejections occurred in
20%, 23% and 23% in the three groups, respectively, but
there was borderline worse death-censored graft survival
in the alemtuzumab group (p = 0.05), and more chronic
allograft nephropathy (CAN) (p = 0.008) (12,13).

Altogether, these small studies fail to clearly
demonstrate that the benefits outweigh the harm of
alemtuzumab induction in KTRs.

For KTRs treated with an IL2-RA, the reduction in the
incidence of acute rejection and graft loss, without an
increase in major adverse effects, makes the balance of
benefits vs. harm favorable in most patients.

However, it is possible that in some KTRs at low risk for
acute rejection and graft loss, the benefits of induction
with IL2-RA may be too small to outweigh even minor
adverse effects (especially cost in developing countries)
and so, in this setting, not administering IL2A is
reasonable.

In contrast to IL2-RA, induction therapy with
lymphocytedepleting antibodies increases the incidence
of serious adverse effects.

For KTRs treated with lymphocyte-depleting antibodies,
a reduction in the incidence of acute rejections must be
balanced against an increase in major infections.

This balance may favor the use of depleting agents in
some, but not all, patients.

Logic would suggest that the chances of a favorable
balance between benefits and harm could be maximized
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Cpemn 20 TDanWeHTOB, paHAOMHU3HPOBAHHBIX Ha
anmemMty3ymab ¢ Huskod jmgo3oit CSA, mnporuB 10
naiuenToB Ha CSA ¢ a3aTHONPHHOM W MPEIHHU30HOM,
OBLIO MOATBEP)KACHHBIX GHOIMCHEH OCTPBIX OTTOPKEHMUI
25 % mporus 20 %, cootBeTcTBeHHO (11).

Hesstrocto  KTRS OT YMEpIIUX JIOHOPOB ObUIH
PaHIOMHU3UPOBAHHBI Ha HUHIYKIUIO ATG,
aneMTy3yMaboM WM JaKiIn3ymMadoM, MPU 3TOM Te€, KTO
MOJTy4as ajleMTy3yMal, Takke MOydaad HU3KUE O3B
takpomumyca, 500 mr MMF nBa paza B meHb U He
MOJydaln TIpeIHW30H. JIBe ocTaBmmecs TpYIHIIBI
mormyyanmn 1000 mr MMF nBa pasa B 1eHp u
TIPEAHU30H.

ITocte 2 mneT MOHUTOPHHIA OCTPOE OTTOPIKCHHE
nabmonanocs y 20 %, 23 % u 23 % B Tpex rpymnmax.
COOTBETCTBEHHO, HO B IpYIINE ajJeMTy3ymMada Ha rpaHH
CTaTUCTUYECKON JOCTOBCPHOCTH OTMEYCHLI MCHBIIECC
BBDKHBAHUE TPAHCIUTaHTaTa Oe3 yuera netanbHocTH (P =
0,05) u Gomble criydaeB XpPOHHYECKOH HedpomaTuu
tparcmantara (CAN) (p = 0,008) (12,13).

B 00mieii Cl0KHOCTH 3TH HEOOJIBIINE UCCIIEN0OBAHNS HE
CMOTLIH YETKO MIPOAEMOHCTPHPOBATH, 4TO
MpEeUMyIIecTBa MIEPEBEIINBAIOT HEraTUBHBIC
MOCTICICTBHS HHAYKIUH aneMTy3ymadoom y KTRS.

Hns KTRs, momyuaBmmx |L2-RA, cokpamenune gucna
CJIy4aeB OCTPOTO OTTOPXKEHUSI M rMOeNH TpaHCIUIaHTaTa

oe3 YBEIWYICHUS KOJIMYECTBA CePbE3HBIX
HeOJIaronpUsI THBIX MOCJIEACTBUN co3/1aeT
OylaronpusATHBIA  OamaHC TOJB3BI W Bpema  JUIs

OOJBIINHCTBA MMAIMEHTOB.

OyiHaKO BIIOJIHE BO3MOJKHO, YTO B HEKOTOPBIX CIydasx
y KTRs C HH3KMM YpPOBHEM  pHCKa OCTPOro
OTTOp)KEHHS W THOENM TpaHCIUIAHTaTa BBITO/A TIPH
npuMeHeHnr HHAYKIuU |L2-RA MoxeT OBITh CITUIIKOM
Maja  Juii  TOTO,  YTOOBI  IIEPEeBECUTHh  Jaxe
HE3HAUUTENIbHBIC ~ HEOJAroNnpusTHBIE  MOCIESICTBUS
(ocobeHHO 3aTpaThl B pa3BUBAIOLIMXCS CTpPaHaxX), H
TakuM 00pa3oM, B 3TOM ciyd4ae HeHa3HadeHwe IL2A
SBJIACTCS Pa3yMHBIM.

B ormuume or IL2-RA, uHIyKIWOHHAas Tepamusi C
TUMQOIUTOPA3PYIIAIOIIAMI AHTHTEIAMH YBEIINIHBACT
YHUCJIIO CITydaeB CEepPbEe3HBIX HEeOIaronpHsTHBIX
MMOCIICICTBUM.

Jus KTRS, momywarommx —JnuMmQonuropaspynaronme
aHTHUTENA, COKpallleHHe 4YHclIa CIy4aeB OCTPOro
OTTOP)KEHUSI JTOJDKHO OBITh cOaJaHCHPOBAHO IIPOTHB
pocTa city4aeB TsHKEIbIX HH(EKIHH.

910 PAaBHOBECHUEC MOXKET 6HaFOHpI/IiITCTBOBaTL npuemMy
pa3zpymarommx areHToB AJid HEKOTOPLIX, HO HE BCEX

MaIMEeHTOB.

Jlormuno OBUTO OBl TIPENMONOXKHUTH, YTO IMAHCH HAa
OnaronpusATHRIA OallaHC MEXIy TMOJb30i W BpeIoOM
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by limiting the use of lymphocytedepleting agents to
patients at increased risk for acute rejection.

In an individual patient, meta-analysis of five RCTs
comparing lymphocyte-depleting antibody induction
with no induction (or placebo), the reduction in graft
failure was greater in patients with a high PRA (5).

Unfortunately, there are few, if any, studies comparing
the relative effectiveness of lymphocyte-depleting
agents vs. IL2-RA in subgroups of patients at increased
immunological risk.

Nevertheless, observational data can be used to quantify
the risk for acute rejection and graft failure, and thereby
define patients who are most likely to benefit from
lymphocytedepleting agents compared to an IL2-RA.

Risk factors for acute rejection include (Table 1):
e  The number of human leukocyte antigen (HLA)
mismatches (A)
e Younger recipient age (B)
e  Older donor age (B)
African-American ethnicity (in the United
States) (B)
PRA >0% (B)
Presence of a donor-specific antibody (B)
Blood group incompatibility (B)
Delayed onset of graft function (B)
Cold ischemia time >24 hours (C)

where A is the universal agreement, B is the majority
agreement and C is the single study.

Retrospective observational studies have identified a
number of risk factors for acute rejection after kidney
transplantation (Table 1).

Younger recipients are at substantially higher risk than
older recipients, although there is no clear age threshold
for the risk of acute rejection.

Younger recipients may also be better able to tolerate
serious adverse effects of additional immunosuppressive
medication, making it compelling to treat younger
recipients with lymphocytedepleting antibody than IL2-
RA.

Kidneys from older donors may impart increased risk for
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MOTYT OBITh MAaKCHMHM3HMPOBAHBl ITyTEM OTPaHUYICHUS
HCIIONIb30BAHUS TUMQOIUTOPA3PYyLUIAIONINX areHTOB Yy
HAaIlMeHTOB C MOBBIIIEHHBIM  PUCKOM 0OCTpOro
OTTOP’KEHUS.

[lo nmanHbiM Mera-ananmza nsatu RCTS, cpaBHHBLIMX
OPUMEHEHHE HMHAYKIUH JTUM(OIUTOPA3PYIIAFIIME
AQHTHUTEIAMH W HETPHUMCHEHHE TaKoW WHIYKIUH (VMK
miane6o), COKpalieHne CIy4aeB HOTepH TPAHCIUIAHTaTa
06110 Goublle y TanueHToB ¢ BeicokuMu PRA (5).

K COKAJICHUIO, CYHICCTBYCT BCCTO HECCKOJbKO, €CIH

BOOOILIE TaKOBbIE HUMEIOTCH, WCCIe0BaHnH,
CPaBHHBAIOMIMX  OTHOCHTENEHYIO  3(P(PEKTHBHOCTD
auMbonuTopaspymannmx areHros nporus IL2-RA B
MOATPYNIIaX  IAIMEeHTOB C  TIOBBINICHHBIM

HNMMYHOJIOTUYECKUM PUCKOM.

Tem He MeHee, NaHHbIE HAOMIOACHUH MOTYT OBITH
UCTIONB30BaHbl  JIJISl KOJHMYCCTBEHHOW OICHKU pHUCKa
OCTPOrO OTTOP)KCHHS W THOETM TPAHCIUIAHTATa, U TEM
CaMbIM MOXHO OHpe}leﬂI/ITb INalMEeHTOB, KOTOpre C
OONBIICH BEPOSITHOCTHIO TONY4YaT IMOJB3y OT IpueMa
TUMQOIUTOPA3PYIIAOIIUX ArCHTOB, 110 CPABHCHUIO C
IL2-RA.

DakTOpBI pUCKa OCTPOTO OTTOPIKEHUS BKITIOYAIOT B ceOst
(cm. Tabnumy 1):

e  Kon-Bo nHecoBmecTumocteit o HLA (A)
peuunueHT Mojoaoro Bo3pacra (B)
JIOHOp MOXMIToro Bospacra (B)
appo-aMepHUKaHCKOe
npoucxoxaenne (8 CIIA) (B)
PRA >0 % (B)

Hanwuwue nonopcnennduaeckux anturen (B)
HECOBMECTUMOCTE IPyIIb KpoBH (B)
OTCpoueHHast GyHKIHUs TpaHCIUIanTaTa (B)
BpeMst X0J10/10Bo# uiemun > 24 gacos (C),

OTHHUYCCKOC

roe A SBISETCS  YHHBEPCATbHBIM/OOLICIPH3HAHHBIM
¢axTopoM, B obo3HawaeT coriacue ¢ 3TUM (HaKTOpPOM

OOIBIIMHCTBA CHENUAINCTOB M uccienoBannii, C —
pe3yIbTaThl SAMHUYHBIX HCCICIOBAHMUH.
PerpocniekTuBHEIE  0OCEpBallMOHHBIC  HCCIEIOBAHUS

BBIABUIIN PsiZl (DAKTOPOB PHUCKA OCTPOTO OTTOPIKEHHSA
nocine TpaHciutantanun nodek (Tabnuna 1).

bonee MoIopie PEIMITUEHTH MOIBEPraroTCsi PHUCKY
3HAYUTEIBLHO OOJIBIIE, YEM Ooryee B3pOCHBIE IO
BO3paCTy peHI/IHI/ICHTBI, XOTA HC CyH_IeCTByeT YCTKOI' O
BO3PACTHOTO [OpPOTa, II0CAC KOTOPOIO ITOBBIIIACTCS
PHUCK OCTPOTO OTTOPKCHUSI.

Bonee Momoble peUIUEHTHI MOTYT TaKkKe ¢ OOJIBIINM
YCIIEXOM TIIEPEHECTH  Cepbe3Hble HeOIaronpusTHbIC
TIOCIIEICTBUS  JTOTIOJIHUTEILHOH MMMYHOCYIPECCHBHOM
Tepaluy, YTO CO3/aeT YCJOBHUS JUIi JIeYeHHWs Oosee
MOJIOIBIX PELUINEHTOB JHM(OIUTOPA3PYIIAIOITHMH
aHTHTEeNaMU B cpaBHEeHNH ¢ IL2-RA.

TTouku oT GoJiee MOKHIIBIX JAOHOPOB MOT'YT IIOBBIIIATH
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acute rejection to the recipient, but a distinct age
threshold has not been clearly defined.

The number of HLA mismatches between the recipient
and donor is associated with the risk of acute rejection,
but few studies have agreed on the number or type of
mismatches (Class 1 [AB] or Class 2 [DR]) that increase
the risk for acute rejection.

In the United States, African-American ethnicity has
been linked to an increased risk of acute rejection.

For deceased-donor recipients, the duration of cold
ischemia, for example longer than 24 hours, has been
associated with acute rejection.

DGF has also been associated with acute rejection,
although by the time it is apparent that graft function is
delayed, it is likely too late to decide whether or not to
use a lymphocyte-depleting agent or an IL2-RA.

However, induction with a lymphocytedepleting agent
could be used when there is an increased risk for DGF,
such as in cases with expanded criteria donation or
prolonged cold ischemia time.

Finally, the presence of antibodies to a broad panel of
potential recipients has been associated with an
increased risk of acute rejection.
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PHCK OCTPOTO OTTOPKCHMS y PELUNUCHTa, HO
KPUTUYECKUI BO3PACTHOM MOPOT YETKO HE ONPEIEIIEH.

KomnuectBo HLA  HecoBMecTHMOCTENR MEXITy
PEUMIMEHTOM M JIOHOPOM CBSI3aHO C PHCKOM OCTPOTO
OTTOPXKEHUsS, HO COBCEM HEOOIbIIOE KOIMYECTBO
WCCIIEIOBAaHUN TNPHUIUIM K €JUHOMY 3aK/IIOYECHHIO 10
KOMYeCTBy WiH THy HecoBmectumoctert (Kmace 1
[AB] wmn Knacc 2 [DR]), yBenuuuBarommx pUCK
OCTpPOTO OTTOPYKEHHUSI.

B CIOA STHUYECKAst IIPUHAJIEKHOCTD K
adpoaMepHKaHCKOH  pace cuntaetcs  (hakTopoM,
TTOBBIIIAIOIIIM PHCK OCTPOTO OTTOPKEHHUS.

JUIs penuIuMeHTOB  OpraHOB OT yMEPIIUX JTOHOPOB
KPUTHUYECKOE BpeMsi XpaHEHWS TpaHCIUIAHTaTa Ha
xomone > 24 cuutaercs (akTopoM, TMOBBIMIAIOIIAM
PHCK OCTPOTO OTTOPIKEHHSL.

Orcpouennas ¢ynkims Ttpancmianrata (DGF) Taxxke
acCOIMUPOBANIACH ¢ PHCKOM OCTPOTO OTTOPKEHUS, XOTA
K TOMY BpEMEHH, KOTJia CTaHOBUTCS ITOHSATHBIM, 4YTO
(GyHKIMS TpaHCIUIaHTaTa OyJeT OTCPOYEHHOH, BEPOSITHO
ObIBa€T CJIMIIKOM MO3JHO IPUHUMAaTh pELICHHE
HCIIOJIb30BATh WM HE HCIIOJIb30BATh
muM¢oruTopaspymaroniue arenTs! win [IL2-RA.

OpHako, UWHAYKOUS € JTUM(ONUTOPA3PYILAIOIIUM
arecHTOM MOJXeT OBITh HCIOJIb30BaHA B CIy4Yasx
noBeIieHHOTO pucka DGF, Takmx Kak IOHOPCTBO C
paclIMpEeHHBIMUA KPUTEPUSIMA WIJIA  [TPOJIOHTMPOBAHHBIIN
CPOK KOHCEpPBAI[HH.

HaKOHCH, HaJIM4Yue npeaACylCCTBYOIIUX AHTHUTCII
CBA3aHO C MOBBIMICHHBIM PUCKOM OCTPOT'O OTTOPKCHUA.

Hcrounuk: American Journal of Transplantation 2009; 9 (Suppl 3): S6-S9
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Table 1: Risk of acute rejection in multivariate analyses
Tabauna 1. Puck ocTporo oTrop:keHusi B MHOTOAKTOPHOM AaHAJIM3e
Patient characteristic/
XapaKTepUCTHKH Study characteristics/uzyuaemas xapakTepucTuKa
MNAaluCeHTOB
CIIA/ CEBEPHAMS
Country of study/cTpana United HUCIHAHUS/ | AMEPUKA/ | HOPTYTAJIUSI/ | HUJAEPJAHABL/ | HOPBEI'UsSl/ | BEJIUKOBPUTAHUSI/ | HOPBEI'US/
HCCJIeIOBAHUS States Spain (15) North Portugal (17) Netherlands (18) | Norway (19) UK (20) Norway (21)
(14) America (16)
Number analyzed/ 27 377 3365 2779 866 790 739 518 451
NMpoaHAJIU3UPOBAHHOC Chlldl’en
xoanyectno (N)
Percent that used living 33% 0% 100% 1.4% 0% 100% 0% 33%
donors/mpouent
MOJIyYHBIINX OPraH OT
JKHBOTO J0HOpa (%0)
Coxpl BbIMOIHEHUST 97-99 | 90, 94, 98 87-97 85-99 83-96 94-04 91-99 94-97
TPAaHCIUIAHTALUHA
Acute rejection a- risk /
0-PHCK OCTPOTro
OTTOPKCHUSA
Deceased (vs. living 0 VN NA NA NA —
donor)/ ymepiue (mpoTus
JKHUBBIX JIOHOPOB)
Younger recipient age/ 0 "M < 1M1 "1 PN PR
BO3pacT Go.ree MOIOABIX perl0 <60y <2 years <45 years <50 years
PEeUUIIUCHTOB years
Older donor age/ Bo3pact — > ™ ) ™
Gosiee MOKHILIX >60 years >65 years perl0 years
PCUUIIUCHTOB
Recipient female (vs. 1 > — > >

male)/ penunueHTHI
JKEHCKOro noJia (mpoTus
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Patient characteristic/
XapaKTePUCTHKH
ManueHToB

Study characteristics/uzyyaemasi XapakTepucTuKa

Country of study/cTpana
HCC/IeI0BAHUS

CIIA/

United

States
(14)

HUCIIAHUA/
Spain (15)

CEBEPHASA
AMEPHUKA/
North
America (16)

MOPTYTAJIUSA/
Portugal (17)

HUAEPJAHABI/
Netherlands (18)

HOPBET'Us/
Norway (19)

BEJIUKOBPUTAHUS/

UK (20)

HOPBET'Us/
Norway (21)

MYJKCKOT0 I10J1a)

Deceased donor cause of
death/ npuuuna cmepTu
JIOHOPA NPU TPYIHOM
nepecaake

Cerebral vascular death
(vs. other cause)/cmepThb
OT COCYAMUCTBIX
3a00J1eBaHNii M0O3Ta
(mpoTHB APYruX MPHYHH)

m

NA

Trauma (vs. nontrauma)/
TpaBMa (mpoTuB
HETPaBM.NIPUYHH)

NA

Recipient ethnicity US
black (vs. white)/
YEPHOKOKHE PEelMIIUEHThI
B CIIIA (npotus
0eJI0KO0KHX)

M

m

Recipient Hispanic (vs.
non-Hispanic)/ peuunuent
JIaTHHOAMepHK. (poTHB
HEeJJATUHOAMEPHUKAH.
pachbl)

2

NA

NA

NA

NA

NA

Recipient diabetes (vs. no
diabetes)/ peunnuent-
AnadeTuK (MpOTHB
HeIHA0ETHKOB)

«b

HLA mismatches/
HecopmecTumocTs HLA

34




SECTION |

CHAPTER 1

Patient characteristic/
XapaKTePUCTHKH
ManueHToB

Study characteristics/uzyyaemasi XapakTepucTuKa

Country of study/cTpana
HCC/IeI0BAHUS

CIIA/

United

States
(14)

HUCIIAHUA/
Spain (15)

CEBEPHASA
AMEPHUKA/
North
America (16)

MOPTYTAJIUSA/
Portugal (17)

HUAEPJAHABI/
Netherlands (18)

HOPBETI'Us/
Norway (19)

BEJIMKOBPUTAHUSI/
UK (20)

HOPBET'Us/
Norway (21)

Any number of ABDR (vs.

0)/ mo60e uncio ABDR
(mpotus 0)

m

Any number of AB (vs. 0)
| a060e unciao AB
(mpotus 0)

"

Any number of DR (vs. 0)
/ aoboe unciao DR
(mpotus 0)

m

m

m

"

"

Per each ABDR
mismatch/ na xaxabIii
cjiy4yaii HeCOBMECTHMOCTH
ABDR

4-6 ABDR (vs. 3-1)

Panel reactive antibody
status/ PRA cratyc

NA

>0% (vs. 0%0)

"

>15% (vs. <15%)

>50% (vs. <50%)

11

Cold ischemia time/
BpeMs X0J1010BOI
HIIEMUHU

>24 h (vs. <24 h)

"

m

NA

Per hour/ nmo yacam

NA

DGF (vs. none)
oTcpoYeHHasi GyHKuUsA

m

m

m

Tt
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Patient characteristic/
XapaKTePUCTHKH
ManueHToB

Study characteristics/uzyyaemasi XapakTepucTuKa

Country of study/cTpana
HCC/IeI0BAHUS

CIIA/

United

States
(14)

HUCIIAHUA/
Spain (15)

CEBEPHASA
AMEPHUKA/
North
America (16)

MOPTYTAJIUSA/
Portugal (17)

HUAEPJAHABI/
Netherlands (18)

HOPBETI'Us/
Norway (19)

BEJIMKOBPUTAHUSI/
UK (20)

HOPBET'Us/
Norway (21)

TpaHcIJIaHTATA (MPOTHB
HEOTCPOYEHHOI)

CMV disease (vs. none)/
3abosieBanue [IMB

e

CMV infection (vs. none)/
uHdexuus [IMB

1d

T1te

Recipient size/ pazmepni
peuMnueHTa

BMI >35 kg/m2

11

Body weight/ macca Tena

Prior transplantation/
npeamecTrsyroumue
TPAHCILVIAHTALUHN

BMI= body mass index; CMV=cytomegalovirus; DGF=delayed graft function; HLA= human leukocyte antigen; NA= not applicable, for

example deceased-donor cause of death or cold ischemia time in studies including only living donors

NA = He mpUMEHSIOCH, HAIPUMED, IPUIMHA CMEPTH JOHOpPa MPU TPYIHOI Nepecasike, WK CPOK KOHCEpBAIlMH HE MPUMEHSIOCH TP UCCIIEAOBAHUIX, BKJIIOYAIOIINX

TpaHCIIaHTAlUIO OT JKMUBBLIX JOHOPOB .

a Defined in multivariate analysis by hazards ratios (Cox analysis)/ onpezaenes npu MHOTO(pAaKTOPHOM aHAIN3E¢ COOTHOLICHHEM PUCKOB/CITydaliHBIMU K03 duieHTamu of 0dds
ratios (logistic regression)/unu 06061eHHBIME KO3 dHUIIIEHTaMU (JIOTHCTHYECKAS PErpeccusi):

<> Indicates not significantly associated with acute rejection (p < 0.05)/ moka3bIBaeT, 4To CBSI3b C PUCKOM OCTPOTO OTTOPXKEHUS He OueHb Besuka ; may have been eliminated in
univariate analysis/ MoxeT ObITh UCKITIOUEH ITPU OAHO(PAKTOPHOM aHATH3E

1 and | indicate 10-20% more or less risk of acute rejection, respectively. / mokaseiBaeT yBeauueHre WM yMEHBIIEHHE PUCKA OCTpOTo oTTopxkeuus Ha 10-20%, cOOTBETCTBEHHO.

11 and || indicate 20—30% more or less risk of acute rejection, respectively. / nmokassiBaeT yBenndyeHHe WIH YMEHBIIEHHE PHCKA OCTPOro orropkenus Ha 20- 30%,

COOTBCTCTBCHHO.
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111 and ||| indicate >30% more or less risk of acute rejection, respectively/ mokaspiBaeT yBeauueHre WM YMEHBIIEHHE PUCKA OCTPOTO OTTOPKeHHs Ha Gosee uem 30%,
COOTBETCTBEHHO.

b Unclear if tested in multivariable analysis/ #etouro,eciiu mpoTecTHPOBaHO MPH MHOTO(GAKTOPHOM aHAJIH3E.

¢ Infection and clinical symptoms or signs of disease/ uH(peKIIMOHHBIE WM KITHHUYECKAE CHMITTOMBI HJIM PU3HAKK 3a00JICBaHUSL.

d Not defined/ue onpeneneno.

e CMV pp65 antigen in leukocytes/ CMV pp65 aHTureH neikomuToB.

HNCTOYHUK: American Journal of Transplantation 2009; 9 (Suppl 3): S6-S9 S9
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INITIAL MAINTENANCE IMMUNOSUPPRESSIVE MEDICATIONS

I'/TABA 2: HAYAJIBHASA NIOAJAEP KUBAIOIASA UMMYHOCYIIPECCUBHAS

TEPAIIUSA

CHAPTER 2: INITIAL MAINTENANCE
IMMUNOSUPPRESSIVE MEDICATIONS

2.1: We recommend using a combination of
immunosuppressive medications as maintenance
therapy including a CNI and an antiproliferative
agent, with or without corticosteroids. (1B)

2.2: We suggest that tacrolimus be the first-line CNI
used. (2A)

2.2.1: We suggest that tacrolimus or CsA be started
before or at the time of transplantation, rather than
delayed until the onset of graft function. (2D
tacrolimus; 2B CsA)

2.3: We suggest that mycophenolate be the first-line
antiproliferative agent. (2B)

2.4: We suggest that, in patients who are at low
immunological risk and who receive induction
therapy, corticosteroids could be discontinued during
the first week after transplantation. (2B)

2.5: We recommend that if mTORI are used, they
should not be started until graft function is
established and surgical wounds are healed. (1B)

CNI=calcineurin inhibitor; CsA=cyclosporine A;
mTORi= mammalian target of rapamycin
inhibitor(s).
Background

Maintenance immunosuppressive medication is a
longterm  treatment to prevent acute rejection and
deterioration of graft function.

Treatment is started before or at the time of
transplantation, and the initial medication may or may
not be used with induction therapy.

Agents are used in combination to achieve sufficient
immunosuppression, while minimizing the toxicity

I'JIABA 2: HAYAJIBHAA NOJAEPKUBAIOIIASA
HUMMYHOCYIIPECCHUBHAS TEPAIIUA

2.1: Mpbl pekoMeHAyeM HCMOJIB30BATH KOMOMHAIUIO
HMMYHOCYIIPECCHBHBIX JIEKAPCTBEHHBIX MpPenapaTos
KaK MOJJep:KUBAIOIYI0 Tepanuio, Briaw4ass CNI u
aHTUNPOJH(ePaTHBHBIA areHT, ¢ MPHEMOM WM 0e3
npuemMa KopTukocteponaos. (1B)

2.2: Mbl npeisiaraeM NPUMEHSATh TAKPOJUMYC Kak
nepsoouepenanoii CNI. (2A)

221 Mpl nmpemiaraeM  Ha4YMHATH  IpUEM
takpoaumyca wuaum CSA 10 wuam Bo BpeMms
TPAHCIVIAHTALIMH, 2 He OTKJIAAbIBATH UX HA3HAYEHHE
A0 HACTYIUIEHHS TEepPBBIX NPU3HAKOB (YHKIHH
TpaHcmianTara. (2D Takponumyc; CsA 2B)

2.3: Mbl npemiaraeM NPUMEHSITh MHKO(EH0JIATHI
KaK  IepBoOYepeNHO  aHTUNpPOoauGepaTUBHBII
arenr. (2B)

2.4: Jlas NANMEHTOB, KOTOpble WMEKT HU3KHIi
HMMYHOJIOT HY €CKHIi pHUCK | MOJTyqaloT
HHAYKIMOHHYI0  Tepamuio, Mbl  MpenjiaraemMm
OTMEHSAITh KOPTHUKOCTEPOMABI B Te4yeHHe NepBoOi
HeJleJIH Nocje TpaHCIIaHTanuu. (2B)

2.5: Mbl pekoMeHAyeM B cJy4yae HCIOJb30BAHHS
MTORIi He HAYMHATH MX MPHEM 0 TEX MOP, MOKA He
BOCCTAHOBMJIACH (YHKIMSI TpPAaHCIUIAHTATA H He
NPOM301ILIO 3aKHBJIEHHE XUpypruvyeckux paH. (1B)

Boanas undopmanus

Ilonnep:xuBaroniass ~MMMYHOCYNIPECCUBHAs  Tepamus
ABJIACTCS JIOJITCOCPOYHBIM JICUECHUEM JUISL
MIPEJOTBPALLCHUS OCTPOrO OTTOPXKEHHSI U yXYJIICHUS
(YHKIMM TpaHCIIaHTATa.

JleueHne HODKHO OBITH HAYaTo JO WM BO BpeMsd
TPAHCIUIAHTALIMH, IIEPBOHAYAJBHBIA COCTaB JICKAPCTB
MOXET WCIIONB30BAaTECSl BMECTE C  HMHIYKIHOHHOI
Tepamnuei wim 6e3 Hee.

ATEHTBI HCHONB3YIOTCS B COYCTAHUU AT JOCTHIKCHUS
JIOCTaTOYHOM HMMMYHOCYIIPECCUM IIPM MUHUMU3aLUU
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associated with individual agents.

Since the risk for acute rejection is highest in the first 3
months after transplantation, higher doses are used
during this period, and then reduced thereafter in stable
patients to minimize toxicity.

In these guidelines, antiproliferative agents refer
specifically to azathioprine or mycophenolate (either
MMF or enteric-coated mycophenolate sodium [EC-
MPS]).

Corticosteroids have traditionally been a mainstay of
maintenance immunosuppression in KTRs.

However, adverse effects of corticosteroids have led to
attempts to find maintenance immunosuppression
regimens that do not include corticosteroids.

Terminology has often been confusing, but ‘steroid
avoidance’ is used here to refer to protocols that call for
the initial use of corticosteroids, which are then
withdrawn sometime during the first week after
transplantation.

In contrast, ‘steroid-free’ protocols do not routinely use
corticosteroids as initial or maintenance
immunosuppression.

‘Steroid withdrawal’ refers to protocols that discontinue
corticosteroids after the first week posttransplant.

Similar definitions have been applied to the use of CNIs.

Rationale

 Used in combination and at reduced doses, drugs that
have different mechanisms of action may achieve
additive efficacy with limited toxicity.

* The earlier that therapeutic blood levels of a CNI can
be attained, the more effective the CNI will be in
preventing acute rejection.

e There is no reason to delay the initiation of a CNI, and
no evidence that delaying the CNI prevents or
ameliorates DGF.
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TOKCHYHOCTH, CBSI3aHHOM C OTACIBbHBIMU IIpCapaTaMu.

HOCKOJ’IBKy PHUCK OCTPOro OTTOPIKCHUA HAUBBICIIMI B
TCUCHHUC MCPBLIX 3 MECALCB IMOCJC NEepeCaaku, Ooiee
BBICOKHE JO3BI UCIIOJIB3YIOTCA B TEUCHUE OTOI'O IEpUoaa
M 3aT€M COKpamaroTCs BIIOCICACTBUHU Yy CTaOMJIbHBIX
MAaqMEHTOB IJIsI MUHUMH3allud TOKCHYHOCTH.

B »toM PykoBomcTBe paccMaTpUBAaKOTCS — TakKue
aHTHIPOTH(epaTHBHBIC AreHTHI, KaK a3aTHONPHH HJIH
MukodeHonatel (6o MMF, 1160  TOKpBITHI
KUIIEYHOPACTBOPUMON  00OJOYKOH  MHKO(EHoIaT
Harpus [EC MPS]).

KopTukoctepons! TpaguIimOHHO CYMTAIOTCS OLIOPHBIMH
npenaparamu MO JIEP>KUBAOILIEH
HMMYHOCYTIpecCHOHHOH Tepamun it KTRs.

Onnako  1o6ouHble 3G (GEKThl  KOPTHKOCTEPOHIOB
3aCTaBUIN HauaTb TIOUCKH BapHaHTOB
NOAJEP/KUBAIOLIEH MMMYHOCYIIPECCUOHHOW TEpaIluy,
KOTOpBIE HE BKIIOYAIOT KOPTUKOCTEPOUIBIL.

TepMuHONOTHSA YacTo OBLIA HEMOHATHOHN, HO 'M30craHue
MpreMa CTEPOUJIOB' HCIIONB3YETCS 371ECh IS CCHUIKH Ha
MPOTOKOJIBI, KOTOpbIE TPEOYIOT IMEepPBOHAYAIBHOTO
HCTIIOTH30BAHUS KOPTUKOCTEPOHIOB, C UX MTOCIEAYIOMICH
OTMEHOW B  TCUCHWE TEPBOM  HEICTH  MOCHC
TpaHCIUIAaHTAIIHH.

B omnmmume oOT BBIIICYNOMSHYTHIX, 'CBOOOIHEBIE OT
CTEPOUIOB' TIPOTOKOJIBI HE HCIIOJIB3YIOT
KOPTHKOCTEPOUJbl HH B TEPBOHAYAILHOW, HH B
MOJIIEP>KUBAIOIIEH UMMYHOCYTIPECCHH.

Tepmun 'OTmMeHa CTEpoMIOB' JaeTcs B CChUIKax Ha
NPOTOKONIBI,  KOTJa  TPHeM  KOPTHKOCTEPOHJIOB
PEKOMEHIyeTCcsT  NPEKpaTUTh II0Cie MEepBOW Henesn
TMIOCJIe TPAHCIIAHTALINH.

Amnanoruyssie OTpeIeIeHUS
OTHOIIEHNH ucnoiab3oBanus CNIs.

MPUMCHAOTCA B

Ob6ocHoBaHue

° By,[[y‘-II/I HCIIOJIb30BAaHHBIMU B KOM6I/IHaI_lI/II/I n B

CHWKEHHBIX 033X, JIeKapCcTBa, KOTOPbIE HMEIOT
pasnuyYHbBle  MEeXaHW3Mbl  JEWCTBUS, MOTYT JaTh
JIOTIOJTHUTEIbHBIN ¢ dexr c OrpaHUYEHHEM
TOKCUYHOCTH.

* Yem panpmore OygeT IOCTUTHYT TepaneBTHYCCKHUH
ypoBeHb CNI B xpoBH, TeM Oonee 3G GeKTHBHEIM OyaeT
CNI B mpemoTBpaImmeHin OCTPOTO OTTOPKCHUS.

* He cymectByeT pasyMHBIX NpPWUYHAH IS 3aJCPKKH
Havana mnpuema CNI, u He cyllecTByeT HHKaKuX
JI0Ka3aTebCTB, YTO 3ajepxkka Havana mpuema CNI
npeaoTBpaiaet wiu ociadmsier DGF.

39



« Compared to CsA, tacrolimus reduces the risk of acute
rejection and improves graft survival during the first
year of transplantation.

* Low-dose tacrolimus minimizes the risk of new-onset
diabetes after transplantation (NODAT) compared to
higher doses of tacrolimus.

e Compared with placebo and azathioprine,
mycophenolate reduces the risk of acute rejection; there
is some evidence that mycophenolate improves long-
term graft survival compared with azathioprine.

e Avoiding the use of maintenance corticosteroids
beyond the first week after kidney transplantation
reduces adverse effects without affecting graft survival.

* Mammalian target of rapamycin inhibitors (mTORI)
have not been shown to improve patient outcomes when
used either as replacement for antiproliferative agents or
CNiIs, or as add-on therapy, and they have important
short- and long-term adverse effects.

Calcineurin Inhibitors

Timing of initiation

In theory, the earlier that therapeutic blood levels of a
CNI can be attained, the more effective the CNI is likely
to be in preventing acute rejection.

However, there are also theoretical reasons that the early
use of CNIs might increase the incidence and severity of
DGF.

As a result, RCTs have compared early vs. delayed CNI
initiation after transplantation.

In three RCTs (N = 338), there was no difference in the
incidence of DGF with early vs. delayed CsA initiation.

S10 wucrounmk: American Journal of Transplantation
2009; 9 (Suppl 3): S10-S13
Chapter 2 I'naBa 2

In five RCTs (N = 620), there were no differences in
acute rejection, graft failure or kidney function in early
vs. delayed CsA initiation.
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* [To cpaBaenmio ¢ CSA, TakpoIMMyC YMEHBIIAET PUCK
OCTPOTO OTTOPXKEHHSI W YBEIHYMBAET BBDKHBAHHE
TpaHCIUIaHTaTa B TEYEHHE IIEPBOrO TroJa TIocie
TPaHCILTAHTALUH.

* Huskue 1036l TakpoimMMyca, IO CPaBHEHHUIO ¢ Oonee
BBICOKUMH JI03aMH, MHUHHMHU3HUPYIOT PHUCK MOSBICHUS

NODAT.

* Ilo cpaBHeHMIO C TIaned0 U a3aTHONIPHUHOM,
MHUKO(EHOIATHI YMEHBIIAIOT puck OCTPBIX
OTTOPXKEHUH; €CTb HEKOTOpblE JO0Ka3aTeNbCTBA, YTO
MHUKO()EHOIATHI YBEIMYNBAIOT BBDKHBaHHE
TpPaHCIUIAaHTaTa B  JIOJATOCPOYHOH II€PCHEKTUBE, 10
CPaBHEHHIO C a3aTHONPHUHOM.

* OTka3 OT HCHOJB30BaHHA KOPTHKOCTEPOHIOB Kak
MOAJEP/KUBAIOIEH Tepanuu 3a NpelenaMu IepBOU
HEJICJH MOCIIe TPAHCIIAHTAIMH ITOYKH YMEHBIIIACT PUCK
mo0ouyHbIX 3((EeKTOB, HE BIHMII HAa BBDKHBAHHE
TPaHCIUIAHTATA.

e [Ipuem MTORI He manm pe3yJbTATOB MO YITYUIICHUIO
COCTOSIHHS TAIIMEHTOB B ciiydae ucrnoib3oBanus MTORI
BMeECTO aHTHIposudepaTuBHbIX areHToB uian CNIS, nnm
B ciiyyae ucnojib3oBanus MTORI kak JOMOTHUTETHHOM
TEpanuy, U OHU UMEIOT CYIIECTBEHHBIE KPATKOCPOUHBIC
1 JIOJITOCPOYHBIE TOOOYHBIE (P (DEKTHI.

HHrudurops! KaJblHHEBPHHA

Cpoky Ha3HAYCHUS

B  rTeopum, uem pasbiie  OyAeT  JIOCTHTHYT
tepaneBriueckuii ypoBeHb CNI B kpoBu, Tem Ooiee

3¢ PEKTUBHBIM, BEPOSITHO, Oyner CNI B
MIPEAOTBPAILICHUH OCTPOTO OTTOPKEHHSI.
Onnako CYILECTBYIOT TaKoKe TEOpeTHYECKUe

coobpakeHus1, 4To paHHee ucronb3oBaHne CNIS moxer
YBEJIWYHUTh 9acTOTY U TsoKecTh DGF.

RCTs cpaBuunu Oojiee paHHEe TMPOTHB IO3IHETO
nasna4yenust CNI nociie TpaHcIiaHTaIum.

B tpex RCTs wuccnemoBanmsax (N = 338) He Obuio
YCTaHOBJICHO HHMKakoW pas3Huisl B yactote DGF mpu
6osee panHeM min Oosee mo3aHeM HazHaueHur CNI.

B marm RCTs (N = 620) He O6BUIO YCTaHOBIICHO
HUKAKOM pa3HULbl B 4YAaCTOTE OCTPBIX OTTOPMKEHHH,
rubeny TpaHCIUIaHTaTa WiK (PyHKINH TToYeK mpH Ooee
paHHEM wiIM Oojiee TMO3JHEM HadaJle HCIIOJIb30BAHUS
CNI.
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Altogether, these RCTs suggest that there is no reason to
delay the initiation of CsA.

There are no similar studies using tacrolimus, but it is
suggested that, with a regimen including induction and
reduced-dose tacrolimus, the risk for early CNI
nephrotoxicity is minimized and optimal prevention of
acute rejection can be achieved.

There is moderate-quality evidence that, in CsA
containing regimens, there is no net benefit or harm of
early vs. delayed CsA; the evidence is of low quality for
CNIs in general, because of a lack of data for
tacrolimuscontaining regimens

(see Evidence Profile and accompanying evidence in

Supporting Tables 11-13 at http://
wwwa3.interscience.wiley.com/journal/118499698/toc).

Tacrolimus vs. Cyclosporine

A meta-analysis of RCTs reported reduced acute
rejection and better graft survival with tacrolimus
compared to CsA (22).

For every 100 patients treated for the first year with
tacrolimus rather than CsA, 12 would be prevented from
having acute rejection, two would be prevented from
having graft failure, but five would develop NODAT.

The RCTs in the meta-analysis combined studies of
patients receiving the original CsA preparation and
cyclosporine A microemulsion (CsA-ME).

This study also showed that lower tacrolimus were
associated with higher relative risk of graft loss, while
higher levels of tacrolimus were associated with an
increased risk for NODAT.

Randomized controlled trials comparing tacrolimus with
CsA-ME using concomitant  azathioprine  and
corticosteroids, but no induction, have shown reduced
acute rejection with tacrolimus; for example, 22% vs.
42% at 12 months, respectively (p < 0.001) (23).

The difference in acute rejection between the two CNIs
could no longer be observed with concomitant induction
and MMF instead of azathioprine; for example 4% vs.
6%, for tacrolimus vs. CsA-ME, respectively (24) or 7%
vs. 10% at 6 months, respectively (25) when C2
monitoring of CsA was also employed.

SECTION | CHAPTER 2

B o6meit cmoxHocTrn 3t RCTS CBHAETENBECTBYIOT O
TOM, YTO HET HUKAKHX OCHOBaHHH 3aJIeP>KUBATH HAYAIIO
mpuema CsA.

Her ananoru4HeIx uccieOBaHUN IO HCIOJIb30BAHUIO
TAaKpoJIMMyca, HO  MPEANojaraercs, 4Yro  MpH
MEIUKAMEHTO3HBIX pexuMax, BKITIOYAFOIIHX
WHAYKIMOHHYIO TCpAalMI0 M  COKpAICHBIC O3B
TAaKpOJIMMYyCa,  MHUHUMH3HDPYETCS  PUCK  paHHEH
HeppoTtokcuunoctd  CNI m Moxer OBITH JOCTHTHYTa
onTuMalkHas MPOQUITAKTHKA OCTPOTO OTTOPIKCHUS.

CylIecTBYIOT CpEeTHEr0 KauecTBa A0KA3aTeNbCTBa, YTO B
ciydae ucnonb3oBaHus CSA HET YHCTOW BBITOABI WA
Bpena oT Oosee paHHEeTo WK OoJiee MO3AHET0 BBEACHUS
CsA; 1oKazaTenbCTBa SBIIAIOTCS HU3KOKAYe€CTBEHHBIMHU
it CNIS B menom u3-3a OTCYTCTBHUSI JIQHHBIX 10
JIEKAPCTBEHHBIM PEXKUMAaM, BKIIFOUAIOIIUM TaKPOJIUMYC.
(cm. TIpoduis 10Ka3aTEIbCTB W JIOTOJHHUTEIBHBIE
Bcriomoratenbubie  TaGmurer NeNe 11-13  wa http://
wwwa3.interscience.wiley.com/journal/118499698/toc).

TakpoauMyc IPOTHB IIUKJIOCIOPHHA

Merta-ananu3 RCTS moka3biBaeT COKpAIICHHE CIydacs
oCTporo OTTOPKCHUA U YBCIIMYCHUC BbIDKHMBaHUS
TpPaHCIUTAHTATA C  MPUMEHEHHEM TaKpOJIUMyca, [0
cpaBHenuto ¢ CSA (22).

W3 xaxmgerx 100 mamumeHTOB, TMONyYAIOMIHAX JICYCHUE
TakposuMmycom BMecto CSA, B TeueHHe MEepBOro roja
12 mamueHToB OBUTM OBl 3alUINEHBI OT OCTPOTO
OTTOPXKEHUS], [Ba MalMEeHTa ObUIM Obl 3AlUIICHBI OT
MOTEpU TPAHCIUIAHTATa, HO Y TMATEPbIX  MOT OBl
passuthcst NODAT.

B srom meraanammze RCTS o0benvHEHBI MALMEHTEHI,
monyyaBmue CSA B OpUTMHAILHOM BHJIC M B BHIC
Mmukpoamyibcun (CSA-ME).

3TO HMCccnenoBaHNE TaKKe IOKas3alo, 4To Oojiee HU3KHE
JI03bI TaKpoJMMyca OBUIM CBS3aHBI C OOJiee BBHICOKHM
OTHOCHTEJIBHBIM PUCKOM THOEIH TPaHCIUIAHTaTa, IpH
9TOM 0oJiee BBICOKHE JI03bl TAKPOJIMMYca OBUTH CBS3aHEI
C TIOBBIMIEHHBIM prickoM Bo3HuKHOBeHHsT NODAT.

PannomusupoBaHHbIE KOHTPOJIMPYEMBIE HCCIICIOBAHUS
(RCTSs), cpaBumBaBmmme Ttakpomumyc ¢ CSA-ME c
COMYTCTBYIOIIMM HCIIOJb30BAHHEM A3aTHONPHUHA |
KOPTUKOCTEPOUIOB, HO 0€3 HHAYKIHH,  [TOKA3aIH
CHI)KCHHE  OCTPOTO OTTOPXKCHHsI Ha TaKpOJIUMYCE;
Hanpumep, 22% mnporuB 42% Ha cpoke 12 mecsies,
cootBerctBenHo (p 0,001) (23).

PasHuia B 4acTOTE OCTPBIX OTTOPXKEHUN MEXIY JABYMsI
Bugamu CNIS mepecraer HaOmoomaTecs B Cllydae
COMYTCTBYIOINX WHAYKImMA u mpuema MMF Bmecto
azaruornpuHa; Hampumep, 4% mporuB 6%, s
takponmmyca npotuB CSA-ME, coorserctBenno (24),
wm 7% mnporus 10% Ha cpoke 6 MecsIes,
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Furthermore, there is evidence that subclinical rejection
(acute rejection changes in protocol biopsy not indicated
by a change in kidney function) is more effectively
prevented by tacrolimus and MMF compared to CsA
and MMF; 15% vs. 39% (p < 0.05) (26).

A very large multicenter RCT in de novo KTRs (n =
1645; the Symphony study) showed superior graft
function, better prevention of acute rejection (12.3%)
and superior graft survival (96.4%) at 12 months with
daclizumab induction and low-dose tacrolimus (CO 3-7
ng/mL).

he comparator groups included low-dose CsA and low-
dose sirolimus, both with daclizumab induction and
standard-dose CsA without induction.

All patients received MMF (2 g/day) and corticosteroids
2.

There is no uniform definition of NODAT used in the
literature.

Therefore, the reported incidences of NODAT vary
to a great extent.

Studies reporting a difference between tacrolimus and
CsA in the incidence of NODAT, impaired glucose
tolerance, or the use of antidiabetic treatment, favor
CsA,; for example 17% vs. 9% (p < 0.01; tacrolimus vs.
CsA) (25).

Others have found lower incidences and no significant
difference (24,28).

One reason for the variation in findings may be
differences in the use of corticosteroids as maintenance
medication and treatment of acute rejection.

Indeed, use of a steroid-free regimen has been associated
with a lower incidence of NODAT (29).

Overall, there is moderate-quality evidence for a net
benefit of tacrolimus vs. CsA (see Evidence Profile and
accompanying evidence in Supporting Tables 8-10).

There is no clear evidence of differences in terms of
patient mortality, incidence of malignancy, infection,
delayed onset of graft function or blood pressure.
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cOOTBETCTBEHHO (25). B TOM Ciydae, KOrjaa MpuMeHsIICs
C2 monuropunr CsA.

KpOMe TOro, €CTh J0Ka3aTCIbCTBA, 4qTo
Cy6K.]'II/IHI/I‘~IeCKI/IC OTTOPKCHUA (HpI/I3HaKI/I OCTpOTO
OTTOPKCHHA Ha IUIaHOBOH OwWorcuu 0e3 H3MEHEHHS

GYHKUMKM TIOYKH) MOTYT ObITh Oosiee 3¢ (HEeKTUBHO
MpeIoTBpameHsl TpueMoM Takpomumyca 1 MMF, mo
cpasuennto ¢ CSA u MMF; 15 % nporus 39 % (p 0,05)
(26).

Ouenp Gonbiroe MHoromentposoe RCT, y de novo
KTRs (n = 1645; uccnenoBanne CumdpoHus) MOKA3AII0
JIYYIIY IO (YHKIMIO ~ TPaHCIUIAHTATA, JY Iy IO
npodunaktuky octporo otropxenus (12.3 %) wu
nydinee BeDkMBaHue TpaHcruiantata (96,4 %) Ha cpoke
12 mecsneB ¢ WHAYKOUEH MaKim3ymMaOoM W HU3KHMU
no3amu takponumyca (CO 3-7ar/mi).

CpaBHHBaeMbIe TPYIIHI BKIIOYAIH B ce0sl TAIMEHTOB,
momydaBmmX Hu3kue 10361 CSA W HH3KHE O3B
cHpoiMyca, B 000MX CHOy4asx ¢ HHIYKOHEH
naknuzymaboM, u nosdydaBmmx CSA B CTaHIAapTHBIX
no3ax 0e3 MHITyKITUH.

Bce mammentst mnomyunnn MMF (2 rp/mens) wu
KOPTHKOCTEpOUIbI (27).

He cymectByer enumnoro ompeneneaus NODAT,
WCIIOJIB3yEMOT'O B JIUTEpaType.

Takum o6pazom, Bcrpedaemoctb NODAT — umeer
3HAYUTENbHBIN pa3opoc.

HccnenoBanns,  TNOKa3aBIIME  PasHUIY  MEXIY
takponumycom u  CSA  mno cuyuasim NODAT,
HAapyIICHUIO  TOJEPAHTHOCTH K  IJIOKO3e,  WIH
HCIIONIb30BAHUIO  aHTHANAOETHYECKOTO JIeYCHUH,

otmator npeanourenue CSA,; nampumep, 17% mnpoTus
9% (p 0,01; rakposnumyc npotu CSA) (25).

)_'[pyrI/Ie HCCIICJOBAHUS IIoKa3zajin MCHBIIYIO
BCTPEUACMOCTb U OTCYTCTBUEC CYHICCTBCHHOI'O pa3jIn4vus
(24,28).

OnHolf M3 TPHYMH Takoro pasdpoca B pe3ysbTaTax
MOTYT ObITH pasznuaus B HCIIOJIb30BAHUA
KOPTHKOCTEPOHJOB B KauyeCTBE MOJIEPKHUBAIOIIECH
TEpaluy U JICYCHUU OCTPOTO OTTOPIKEHHS.

JleiicTBUTENILHO, HCIOJIB30BAHUE PEKUMA, CBOOOIHOIO
OT CTEPOHIOB, OBLJIO CBSI3aHO C 00JI€€ HU3KUM YPOBHEM
Bctpeuaemoctd NODAT (29).

B menoM, umeroTcs J0Ka3aTenbCTBAa CPEJHETO KauecTBa
0 YHCTOM IIPEUMYIIECTBE IPHEMa TAKPOINMYyCa IIPOTHUB
CsA (cm. Ilpoduip noka3aTe’abCTB U AOMOTHUTEIBHbIC
BcriomorarenbHble TaOmuipt NoNe8-10).

Her derknux mokaszaTeiabCTB pasianunsag C TOYKH 3PECHUA

CMEpPTHOCTH TIIallHCHTOB, YaCTOTHI BO3HHMKHOBEHHS
3JIOKQYE€CTBEHHBIX HOBOOOpPa30BaHMI, uHpeKIuit,
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There is evidence that cholesterol, low-density
lipoprotein cholesterol (LDL-C) (but not high-density
lipoprotein cholesterol [HDL-C]), acute rejection and
graft loss are higher with CsA vs. tacrolimus.

However, there is also evidence that NODAT is more
common with tacrolimus than CsA, so that there is clear
trade-off in the different patient-relevant outcomes with
these two CNIs.

Dosing of CNI

Dosing of CNI is important, but is a relatively
underresearched area.

There are few trials that compare the effects of different
doses or target levels of the same drugs in which
baseline immunosuppression is kept constant across both
arms.

Indirect comparisons and case series have shown that
high doses might increase adverse events and low doses
might increase acute rejection.

Standarddose tacrolimus may be defined as it is
recommended by the producer (Astellas Pharma, Tokyo,
Japan); the dose achieving 12-h trough levels (CO0) of 10
(5-15) ng/mL.

A lowdose tacrolimus has recently been introduced in
the Symphony study and was defined as CO of 5 (3-7)
ng/mL (27).

Standard-dose CsA may be defined as the dose
achieving CO of 200 (150-300) ng/mL (30) or C2 1400—
1800 ng/mL early and 800-1200 ng/mL later after
transplantation (25).

Low-dose CsA has been used in some recent clinical
studies (27,30) and was defined as achieving CO of 75
(50-100) ng/mL.

Mycophenolate Mofetil

Randomized controlled trials have shown that MMF (2
or 3 g, but not 1 g daily) is significantly better in
preventing acute rejection than placebo.

This was seen in studies using steroids as concomitant
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OTCpOYCeHHOH  (HyHKIHH
apTepUaIbHOTO JaBJICHHS.
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TpaHCIIJIaHTaTa 501048

EcTh mOKa3aTensCcTBa, YTO XOJIECTEPOIT, JTUITOMPOTEHHBI
nuskoir mrotHoctr (LDL-C) (HO He JMIIONpPOTEUHBI
Beicokoit mmotHoctu [HDL-C]), octpoe oTropkeHue u
rubenp TpaHciulantata Beimie Ha CSA, yem Ha
TaKpOJUMYCE.

OnHaKo CymIeCTBYIOT TAaK)Ke JI0Ka3aTesbCTBa TOTO, YTO
NODAT Bo3zHukaer 6oiiee 9acTo Ha TaKpOIMMYCE, YeM
Ha CSA, 3HQuUHT, CYIIECTBYET YETKHUH KOMIIPOMECC B
PA3IMYHBIX UCXOaX IS AIUMEHTOB, IPHHAMABLINX 3TH
nBa Buaa CNIs.

Hosuposanue CNI

HosupoBka CNI nMeer BakHOE 3HAYCHUE, HO SBIISICTCS
OTHOCHTENILHO HEJOMCCIIEOBAHHBIM BOIPOCOM.

CyliecTByeT HECKOJNBKO HCCIICNOBAaHUM, KOraa ObLIO
MPOU3BEICHO CpaBHEHHE a¢dexra OT TpHeMa
Pa3IMYHBIX 103 WIM OT LEJNEeBbIX YPOBHEH OMHUX M TeX
)Ke MPenapaToB, B KOTOPBIX 6a30Bas HMMYHOCYIIPECCHS
COXpaHsJIach MOCTOSHHOW B 00OMX IpyIIIax.

KocBeHHbIE COMOCTAaBICHNS U OTAEIbHBIE UCCIIEN0BAHNS
MMOKA3aJId, YTO BBICOKHE JIO3bI MOTYT YBEIUYHTH PHUCK
HACTYIUICHUSI TOOOYHBIX J(PQPEKTOB, a Malbie 03I
MOTYT YBEIUYUTH OCTPOE OTTOPIKCHUE.

CranmapTHas 1032 TakpoiJuMyca MOXKET  OBITH
orpeieseHa Ha OCHOBAaHUU PpEKOMEH TaITHii
npoussoauTeneit (Astellas Pharma, Tokwo, Smonwus);
03a, ITO3BOJIAIOIIAS JIOCTAYb 12-gacoBoii
konnerrpanuu (CO) oxono 10 (5-15) Hr/mr.

Huskne  mo3pl  TakposmMyca — HEOaBHO  ObUIH
UCIIONIb30BaHbl B HccienoBanud CumdoHus u Obuin
onpenenenst kak CO okoio 5 5 (3-7) ur/mi (27).

CrangaptHas no3a CSA MoxeT OBITh OmpenesieHa Kak
no3a, mosposstornas poctuds CO okomo 200 Hr/mu
(150-300) (30) umu C2 1400-1800 ur/mu B paHHeM, U
800-1200 wHr/mMa B OTHAJCHHOM MEPUOJE MOCIEe
TpaHcutanTaiun (25).

Huskue no3et CSA ObUIM HCIOJIB30BaHbI B HEKOTOPBIX
HENABHMX KIMHHYECKUX uccienoBanmsax (27,30) u Obuiu
ompeneseHbl Kak mo3Bossitoiiue goctudb CO okoso 75
(50-100) ur/mi.

Muxkodenonara Moderui

PaHIOMU3UPOBAHHBIE KOHTPOJIUPYEMBIE HCCIIEN0BAHUS
mokazamu, yro MMF (2 wmn 3 tp, HO He 1 Tp.
©KEIHEBHO) 3HAYMTENBHO JIydlle MPEeJOTBPAIacT
OCTPOE OTTOPIKEHHUE, YEM TIIae0o.

D10 OBUIO TIOKa3aHO B HCCIICAOBAHUAX, KOI'JJa B
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medication and either tacrolimus or CsA (31,32).

For example, acute rejection at 6 months was reduced
from 55% with placebo to 30% and 26% with MMF 2
and 3 g daily doses (31).

There were 5-7% improvements of graft survival at 12
months with MMF, but the studies were not powered to
evaluate this difference.

HUcrounuk: American Journal of Transplantation 2009; 9
(Suppl 3): S10-S13 S11
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There were no significant differences in patient survival,
graft function, malignancy, NODAT, infection rates or
gastrointestinal adverse events such as diarrhea,
although there might be evidence that higher doses of
MMF cause more diarrhea than lower doses of MMF.

More bone marrow suppression was seen with MMF
compared to placebo.

Overall, there is moderate-quality evidence of a net
benefit of MMF over placebo to prevent acute rejection,
but low-quality evidence for all graft and patient
outcomes overall (see Evidence Profile and
accompanying evidence in Supporting Tables 14-15).

Randomized controlled trials comparing outcomes
between MMF vs. azathioprine have shown some
important inconsistencies.

In a recent meta-analysis of 19 trials and 3143 patients,
MMF was associated with less acute rejection (RR 0.62,
95% confidence interval [CI] 0.55-0.87) and improved
graft survival (RR 0.76, 0.59-0.98) (33).

However, there were no differences in patient survival
or kidney function (33).

There were also no differences in major adverse effects
(e.g. infections, CMV, leucopenia, anemia and
malignancies) between MMF and azathioprine, but
diarrhea was more common with MMF (RR 1.57; 95%
Cl 1.33-28.6) (33).

In several RCTs, MMF reduced the incidence of acute
rejection at 6 months; for example from 36% with
azathioprine (100-150 mg/day) to 20% with MMF (2
g/day) using CsA and steroids as concomitant
medication (34) and from 38% to 20% with the addition

SECTION | CHAPTER 2

Ka4yeCTBE COHyTCTByIOL[Ieﬁ TE€parru HUCIOJIb30BAINCH
cTepou il i b0 Takpomumyc, mubo CsA (31,32).

Hampumep, octpoe OTTOp)KeHHE Ha CpoKe 6 MecsieB
0bUTO cokpareHo ¢ 55 % ¢ mpuemom miane6o mo 30 %
u 26 % ¢ npuemom MMF B mosmpoBke mo 2 u 3 Tp.
exenneBHo (31).

Br110 MoKa3aHo ynmydIleHne BEDKUBAHUS TPAaHCIUIAHTATA
Ha 5-7% npwu cpoke 12 mecsues ¢ npuemom MMF, Ho
9TH UCCIIEIO0BAaHNS UMENN HEJOCTATOYHYIO CHITY, YTOOBI
OLICHUTH OTY Pa3HHUILy KaK JOCTOBEPHYIO.

He Obuto HHUKakuX CYIOICCTBEHHBIX Pa3IUYdd B
BBDKHBAHUM TMAMEHTOB,  (YHKIMHU TPAHCILIAHTATA,
BO3HHKHOBCHUHU 3JIOKQYECTBCHHBIX HOBOOOpA30BAHMUI,
NODAT, wundpexmusx win moO04HBIX 3]dexrax co
CTOPOHBI JKEIyJJOYHO-KHUIIIEYHOTO TPaKTa, TaKHX Kak
Japes, XOTs BO3MOXHO €CTh J0Ka3aTebCTBa TOTO, YTO
6onee Bricokue 10361 MMF BEI3BIBatOT Amapero garie,
yeM OoJiee Hu3Kkue 103651 MMF.

INomaBnenne (yHKIMM KOCTHOTO MO3ra HaOJONaIOCh
yamie npu npueme MMPF, o cpaBHeHuto ¢ mane6o.

B menom, ecth cpenHero xadecTBa J0Ka3aTelbCcTBa O
yrcToM npeumyinectse npuema MMF no cpaBHeHHIo ¢
iane6o B LEJsIX MIPEAOTBPALICHUSI  OCTPBIX
OTTOP)KEHWH, HO CYIIECTBYIOT M JOKa3aTelbCTBa
HU3KOTO KadecTBa 10 OOIIUM pe3yibTaraM s
COCTOSIHUS MALMEHTa W TpaHciwiantara (cM. Ilpodwis
JIOKa3aTeNbCTB M JIONONHHUTENIBHBIC BCIIOMOTATEIbHBIC
Ta6munpsr NeNel4-15 ).

RCTs, cpaBuuBmme MMF wu aszatuomnpuH, mokazaiu
HEKOTOPHIC Ba)KHBIC HECOOTBETCTBHSI.

B nocnennem Mera-aHanuze 19 wccnenoBaHuWii cpenu
3143 mammenroB MMF Opul cBsI3aH ¢ MeEHBIIEH
YacTOTOH  OCTPOTO  OTTOPXKEHUS (RR 0.62,
noseputenbubiii uaTepBan [Cl] 0.55-0.87, 95 %) wu
yaydilieHneM BeDKuBaHus Tpanciiantata (RR 0.76,

0.59-0.98) (33).

OnHako He ObLIO YCTAHOBICHO Pa3IHYHil B BBDKUBAHUH
HaIeHToB U QyHKIHHU movek (33).

Taxke He OBUIO YCTAaHOBJEHO pa3IMYUil B 4acTOTe
OCHOBHBIX MO00YHBIX 3 dekToB (Hanpumep, HHPEKIUH,
CMV, nelikorieHus, aHEMHUs ¥ 3JI0KauCCTBEHHBIE
HOBoOOpa3oBanusi) npu npueme MMF u azaruonpuHa,
HO nmapest Oosiee pacrpoctpanena npu npueme MMF
(1,57 RR; 95 % CI 1.33-28.6) (33).

B neckompkux RCTS uccnenoBanusax oOHapyXeHO, UTO
npueM MMF ymeHbITaeT puck oCTporo OTTOP>KEHHS Ha
cpoke 6 mecsies; Hampumep, ¢ 36 % ¢ a3aTHONPHHOM
(100-150 mr/menp) mo 20 % ¢ MMF (2 rp/mens) c
UCTIOJIb30BaHUEM CsA u CTEPOU/IOB KaK
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of concomitant induction (35).

Also, a reduction in acute rejection from 29% to 7% was
seen with concomitant tacrolimus, steroids and induction
in using MMF 2 g, but not 1 g (36).

Conversely, another study showed a smaller reduction in
acute rejection at 6 months from 23% with azathioprine
(100-150 mg/day) to 18% with MMF (2 g/day), a
difference that was not statistically significantly (37).

These patients were also treated with CsA-ME and
steroids.

However, using the same concomitant medication,
including CsA-ME, other investigators found a
significant reduction of acute rejection at 12 months
from 27% with azathioprine to 17% with MMF 2 g (38).

In a third arm of this latter study, patients received MMF
from day 0 to day 90 and thereafter azathioprine, and the
acute rejection rate was the same, 17%, as for those
receiving MMF for the entire study period of 12 months.

Thus, high-quality evidence finds a net benefit of MMF
over azathioprine to prevent acute rejection, but
moderate-quality evidence exists for patient-level
outcomes.

Because of the substantially increased cost of MMF
compared with azathioprine and increased side effects
compared with azathioprine, there is no clear net benefit,
but a decision based upon trade-offs is required (see
Evidence Profile and accompanying evidence in
Supporting Tables 16-18).

Analyses of observational registry data have shown
either a small 4% improvement in graft survival with
MMF vs. Azathioprine (39) or, more recently, no
improvement in graft survival (40).

However, for a number of reasons, the results of
retrospective analyses of observational registry data
need to be interpreted cautiously (41).
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conyrcTBytomieid Tepamuu  (34) u ¢ 38% mo 20% c
J00aBIeHHEM COMMYTCTBYomEeH nHayKiwu (35).

Kpome  TOro, cokpameHue  YacTOTBl ~ OCTPOTO
ortopxkeHuss ¢ 29% 1o 7% OBUIO OTMEYEHO C
COIYTCTBYIOLIUM IIPHEMOM TaKpPOJIHMMYCa, CTEPOUIOB U
WHAYKIUH Tpu ucnons3oBannn MMF 2 rp., vHo He 1 Tp.

(36).

1 HaoGopoT, APYroe UCCIenoBaHUe IOKA3aI0 MEHbIIEE
CHWJKEHHME OCTPOrO OTTOPXKEHHUS HA CPOKe 6 Mecsles ¢
23% ma aszarwonpune (100-150 mr/mens) mo 18% na

MMF (2 rp/mens), oTa pa3HHlIlAa He SBIACTCS
CTaTHCTHYECKH 3HaUnMOii (37).

Otn  mamueHtsl  Takke npuHAMamd  CSA-ME  u
CTEPOUIBL.

BMmecte ¢ TeM, HUCHONB3ys TE M€ COMYTCTBYIOIUE
npemnapatsl, Bkmodas CSA-ME, npyrue mccrmenoBaTenn
MOKa3aJIi 3HAYUTEIBHOE COKPAILCHUE CIIy4aeB OCTPOTO
OTTOpXKEHHUsT Ha cpoke 12 wmecsanee ¢ 27% Ha
asaTronpune 10 17% na MMF 2 rp (38).

B  TperheM  1uleue  3TOrO  BBIMICYIIOMSHYTOTO
uccienaoBanus nanuentsl noaydaad MMF ¢ 0 mo 90
JIcHb W BIIOCJICACTBUU a3aTHOIPHH, MPH 3TOM YPOBEHb
OCTPOTr0 OTTOP>KEHUS OBII HA TOM Ke ypoBHe, 17 %, kak
U y nanueHToB, npuauMmaBmux MMF B TeueHnue Bcero
Mepro/ia MPOBEICHUS UCCIeIOBaHus - 12 MecsIeB.

Takum 00pa3oM, BHICOKOKaueCTBEHHBIE TOKA3aTeIbCTBA

MTOKA3bIBAIOT YHCTBIA IOJIOKUTENBHBIN 3PQEeKT oT
mpueMa MMF 1o cpaBHEHHIO C a3aTHONPHHOM IS
NPEIOTBPALICHHs OCTPOTO OTTOPXKEHHs, HO IO O0MUM
pe3yJbTaTaM [0 COCTOSHHIO MAleHTOB JOKa3aTelbCTBa
HMEIOT TOJIBKO CpeHee Ka4ecTBO.

W3-3a 3HaunTenbHOrO yBeandeHust croumoctu MMF o
CPaBHEHHUIO C a3aTHONPUHOM M pPOCTa KOJIWYECTBA
MOOOYHBIX 3()(PEKTOB MO CPABHEHUIO C a3aTHONPUHOM
HET YeTKOM YHCTOH  BHITOIBI, HO 37eCh TpeOyercs
peuieHre, ocHOBaHHOe Ha Kommpomucce(cMm. [Ipodub
JIOKa3aTeJIbCTB W JIONOJHUTEIbHBIE BCIOMOTATENIbHBIE
Ta6muusr NeNel16-18).

AHanu3 ~ JaHHBIX ~ OOCEpBAllMOHHOTO  PErucTpa
NPOJIEMOHCTPUPOBa  JTMOO HEOOJNbIINE  YITy4IIEHHs
(4%) mo BeDKMBaHMIO TpaHciulantata Ha MMF 1o
cpaBHeHHUIO ¢ azaTronpuHoM (39) nubo, Mo MmocIeTHUM

JaHHBIM, OTCYTCTBHE yAy4IICHAS  BBDKUBAHHS
tpancmianTara (40).

OnHako, o psny TPUYHH, PpEe3yJIbTaThI
PETPOCIICKTHBHOTO aHAIM3a AAHHBIX 0OCePBAIMOHHBIX
PErucTpoB TpebyroT OYCHb OCTOPOKHOTO

UHTEpTpeTHpOBanus (41).
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MMF Compared to EC-MPS

One RCT compared MMF 2 g daily vs. EC-MPS 1.44 g
daily with CsA-ME, steroids, with or without induction
(42).

There were no significant differences in acute rejection
(24% vs. 23%), patient or graft survival or rates of
malignancy or infection.

There was no difference in rates of gastrointestinal
disorders (80% vs. 81%) despite the fact that the
potential reduction of gastrointestinal adverse events has
been the incentive for the development of EC-MPS.

Another study (43) tested the crossover between the two
formulations and also found no differences in any of the
outcome parameters.

A summary of the RCTs on MMF vs. EC-MPS is
available in Supporting Tables 25-26.

Steroid avoidance or withdrawal

The rationale for minimizing corticosteroid exposure is
compelling and provided by well-established risks of
osteoporosis, avascular necrosis, cataracts, weight gain,
diabetes, hypertension and dyslipidemia.

Such risk is not constant, and varies with comorbidities
such as preexisting metabolic syndrome and age.

On the other hand, corticosteroids have been the
mainstay of immunosuppression for KTRs for decades,
and trial data evaluating minimization of steroid
exposure are sparse compared to the large number of
trials that have included steroids in the regimens being
evaluated.

In addition, many of the adverse effects attributed to
corticosteroids were observed with high doses.

Whether or not low doses (e.g. 5 mg prednisone per day)
that are commonly used for long-term maintenance
immunosupression are associated with major adverse
effectsis less clear.

SECTION |
Cpasaenue MMF u EC MPS
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Onno RCT npogeno cpaBHenue Bapuanra npuema MMF
2 rp. exxennesHo npotrB EC-MPS 1,44 rp. exxenHeBHO ¢
CsA-ME, ctepougamu, ¢ MHAYKIUCH WK 0€3 WHIYKIHH
(42).

Her 3HauuTenpHBIX pa3nIuyuii B 4YacTOTE OCTPOro

orropxkenust (24 % mpotuB 23 %), obumiei
BBDKHBACMOCTH HAlHeHTOB AT CpOKe
JKU3HECTIOCOOHOCTH — TPAHCIUIAHTATa, WM  YacToTe

BO3HUKHOBEHHS 3JIOKAYECTBEHHBIX HOBOOOPA30BaHHI
YA WHPEKITHH.

He oTmedeHo pa3Huibl B MOKa3aTensix HApyUIEHUH CO
CTOPOHBI JKeNMya0uHO-Kumeyroro tpakra (80% mportus
81%) HecMOTpsi Ha TO, YTO MOTCHIHAIBHOE COKPAIIICHHE
no00YHBIX  3((PEKTOB CO  CTOPOHBI  JKENyJOYHO-
KHIIIEYHOTO TpakTa OBLUIO CTHMYJIOM pa3pabotku EC-
MPS.

Eme omHo uccnenoBanue (43) MOCBSAIIEHO MEPEXOy C
OJIHOTO TIperapata Ha JAPYrod, OHO Takke He
OOHApY»XMJI0O HHUKAKAX pas3nudii B KaKOM-THOO W3
apaMeTpoB.

Kparkas undpopmanus o6 RCTS mno mpuemy MMF
npotuB  EC-MPS  jpocrymHa Bo BcmomorarenbHbIx
tabnunax NeNe 25-26.

OTKa3 OT CTEPOUJOB WJIH WX OTMEHA

MMHUMM3AIUA ~ BO3IEHCTBHS
ABNSCTCA ~ yOGOWTENbHBIM U
TOYHO  YCTAHOBJICHHBIX  pHUCKaX
0CTEOIOpO03a, aBaCKyJIPHOTO HEKpPO3a, KaTapakThl,
HabOpOM Beca, 1abeToM, THIIEPTOHHEH U
IUCIECIUINMUE.

O6ocHOBaHue A
KOPTHKOCTEPOH/IOB
OCHOBaHO  Ha

Takoii pucK He ABIseTCSA MOCTOSIHHBIM U BapbUpYeTCs B
3aBHCHMOCTH OT COITYTCTBYIOLIEH MAaTOJIOTHH, TAKHX KaK
paHee CyIIeCTBOBABIIMK MeTAaOOMMYECKHH CHHIPOM M
BO3pAcCT.

C apyroii CTOpPOHBI, KOPTUKOCTEPOU IbI OBLTH OTIOPHBIMH
npenaparaMi MMMYHOCYIIPECCHOHHON —Tepanuu  JUis
KTRs Ha TPOTSHKEHUU JACCATHIETHH, W JaHHBIC
HCCIIEIOBAHNUIT, OIIEHHBABIIIHX MMHHMHU3ALHIO
CTEPOMIHOTO BO3JACHCTBUS, SABJSIFOTCS OAMHOYHBIMHU IO
CPaBHEHHUIO C OOJIBIIIMM KOJHMYECTBOM HCCIICIOBAHUH,

KOTOpbIE  BKJIIOYAJIM CTEPOMIbl B  OLIEHHBacMbIe
PEKUMBI.
Kpome Toro, wmuorme wu3 10OOYHBIX 3(QEKTOB,

O6I>$[CH$IIOH.[I/IXC$[ OpUEMOM KOPTHUKOCTCPOUIOB, ObLIN
3aMCYCHBI B CJIy4yac IMprueMa BbICOKHX N03.

MeHee TOYHO YCTaHOBJIEHA CBS3b MEXIY OCHOBHBIMH
m060YHBIME 3 PeKTaMH ¥ MAIBIMK 103aMu (Harpumep,
5 WMr mpemHW3oHa B [ICHB), KOTOpbIe OOBIYHO
UCIIOJIB3YIOTCSl ISl JJOJITOCPOYHOM MOZJIep KUBAIOILEH
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Randomized controlled trials have shown that the
withdrawal of corticosteroids from maintenance
immunosuppressive medication regimens, when carried
out weeks to months after transplantation, is associated
with a high risk of acute rejection (44,45).

More recent studies have examined whether steroid
avoidance (discontinuing corticosteroids within the first
week after transplantation) can be done safely.

These studies have generally shown higher rates of acute
rejection, but lower rates of long-term adverse effects
(12,29,46-48).

Unfortunately, these trials have had design limitations
that make the interpretation of their results difficult.

Overall, there is moderate-quality evidence for trade-
offs between steroid avoidance or withdrawal compared
to steroidmaintenance, with a higher rate of steroid-
sensitive acute rejections but avoidance of steroid-
related adverse effects (see Evidence Profile and
accompanying evidence in Supporting Tables 19-21).
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Mammalian target of rapamycin inhibitor(s)

Regimens using the mTORI sirolimus and everolimus
have been compared to a number of different regimens
in clinical trials in KTRs, for example as replacement for
azathioprine, MMF or CNIs, and in combination with
CNiIs (both at high and low dose).

The use of mTORI in the setting of chronic allograft
injury (CAI) is described in Chapter 7.

mTORI have a number of adverse effects that limit their
use, including dyslipidemia and bone marrow
suppression (49-56).

Although they have been compared with many other
regimens in RCTSs, in none of these RCTs was there an
improvement in graft or patient survival.

MTORI as replacement for antiproliferative agents

In a meta-analysis of 11 RCTs with 3966 KTRs
evaluating mTORI as replacement for azathioprine or
MMF, there were no differences in graft or patient
survival (57).
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MMMYHOCYIIPECCHH.

RCT mnoka3anu, 4TO OTMEHa KOPTHKOCTEPOHJOB Kak
Cpe/ICTBa TOAJCPKUBAIOIICH HMMYHOCYIIPECCUH, KOTa
OHA TIPOBOJUTCS B TEUCHHE MEPHO/Aa OT HECKOJIbKUX
HEeJENb o HECKOJIBKUX MECSIIEB rmocJie
TPAHCIUIAHTALIMH, CBS3aHA C BBICOKUM PHCKOM OCTPOIO
orropxenus (44,45).

HauGonee no3nHue UCCIEIOBAHUS U3YYWIH, MOXKHO JIH
0e30I1acHO OCYIIECTBUTH JICUCHUE C U30eraHueM IpremMa
cTepouioB (IpeKpalieHrue npreMa KOPTUKOCTEPOUIOB B
TEUYCHHE TIEPBO HENeNH MOCIe TPAHCIUIAHTALIUH).

B OCHOBHOM 3TH HCCIEIOBAHUS IOKA3aId OOJIBIIYIO
Y4acTOTY OCTPOr0 OTTOPKEHHUS, HO MEHBLIUM YpOBEHb
JIOJITOCPOYHBIX TT060UHBIX 3 dexToB (12,29, 46-48).

K coxxanenuto, qu3aifH 3TUX HCCIEIOBAaHUM 3aTpyAHAET
TOJIKOBAHHE MX PE3YJILTATOB.

B nenom uMeroTcst cpeiHETo KauecTBa J0Ka3aTellbCTBa
MO0 KOMIIPOMHUCCY MEXIy H30eraHHEeM CTEPOUIOB HIIH
OTKa30M OT HHX II0 CpPaBHCHHIO C COXpPaHCHUEM
TTOIICPKUBAOIICH CTEPOUTHON Tepamuu, C OOJbIIei
YacTOTOM CTEpPOUIUYBCTBUTEIBHOTO OCTpOro
OTTOPIKEHUS, HO TIPU M30eraHuM CBA3aHHBIX C PHEMOM
crepounioB  mobouHbIX  3ddexroB  (cm.  TIpodwuis

JIOKA3aTeIbCTB M JIOMOJHUTEIbHBIE BCIOMOraTelbHbIE
Ta6murber NeNe19-21).

I/IHI‘I/I6I/ITOD(LI) MHUIICHHU palaMHUuIIMHa MJICKOIIHUTAIOINNUX

Pexxumsbl, wucmonb3ytonmme MTORI  cupomumyc  u
€BEPOJIUMYC, OBUTH CpPaBHEHBI C PAIOM Pa3IHMYHBIX
pexumMoB B KiuHMYeckux wuccienoBanusix y KTRS,
HampuMep Kak 3ameHa asaruonpura, MMF wmu CNIs, u
B couetannu ¢ CNIS (B oboux cnyyasx Kak MOpH
BBICOKHX, TaK U MPH HU3KHUX 1033X).

Ucnons3zoBanne MTORi B KOHTEKCTE XPOHHYECKOTO
noBpesxaenus Tpanciuiantara (CAl) omucano B ['nase 7.

MTORI wumeror psa moGouHBIX 3()(HEKTOB, KOTOpPBIC
OTPaHUYMBAIOT  HX UCIIONB30BaHHUE, BKJIIOYAs

JUCIUIICAUMHAKO W IIOJAaBJICHUC (byHKLH/II/I KOCTHOTI'O
mosra (49-56).

XOTs OHM TPOIUIA CPaBHEHHWE C MHOTUMH JAPYTHMH
pexumamu B RCTS, Hu B omHoMm mu3 stux RCTS He
YCTAHOBJICHO YIYYIICHUS BBDKUBAHUS TPaHCIUIAHTATa
WJIY TIAIIMEHTA.

MTORI kak 3aMeHa aHTUIPOIH(EPATUBHBIX ATEHTOB

B mera-ananuze 11 RCTS ¢ yuyactuem 3966 nanmentam
KTRs, onennBaronx MTORI kak 3aMeHy azaTHonpuHa
win MMF, He ObUIO yCTAHOBJICHO HHUKAKUX Pa3jInduii B
BBDKHBAHHUHM TpaHCIUIAHTaTa Win naiuenra (57).
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mTORI appear to reduce the risk of acute rejection (RR
0.84, 95% CI 0.71-0.99; p = 0.04), but graft function
and LDL-C outcomes were generally better with
azathioprine or MMF (57).

mMTORI as replacement for CNIs

In a meta-analysis of eight RCTs with 750 patients
evaluating mTORI as replacement for CNIs, there were
no differences in acute rejection, CAN, graft survival or
patient survival (57).

mTORi were associated with higher glomerular filtration
rate (GFR), but also with increased risk of bone marrow
suppression and dyslipidemia (49,57).

MTORI in combination with CNIs

The combined use of mTORi and CNIs should be
avoided, because these agents potentiate nephrotoxicity,
particularly when used in the early post-transplant
period (57).

When used as long-term maintenance, mTORi have
been used in two different regimens in combination with
CNis.

Eight RCTs involving 1360 patients have evaluated low-
dose mTORI and standard-dose CNI compared with
standard-dose mTORI and low-dose CNI (57).

Overall, the low-dose, CNI-standard dose mMTORI
regimen is associated with a 30% increased risk of
rejection with no difference in graft survival.

An additional 10 RCTs involving 3175 patients have
evaluated the effects of high- vs. low-dose mTORi in
combination with fixed-dose CNI, showing less
rejection but lower GFR with higher-dose therapy, but
no improvement in patient outcomes.

Moderate-quality evidence for sirolimus finds net harm
without improved graft or patient survival; CNI toxicity
is potentiated when used in combination with sirolimus
(see Evidence Profile and accompanying evidence in
Supporting Tables 22-24).

Research Recommendations

« A long-term RCT that has adequate statistical power to
detect differences in acute rejection and major adverse
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MTORI, TO-BUAUMOMY, CHIDKAIOT pPHCK  OCTPOTO
orropxenus (RR 0,84, Cl 0.71-0.99 95 %; p = 0,04), Ho
(GYHKIMS TpaHCIUIAHTATa M JIMIHIHBIA TPOQUIs ObUIH
nyudrie Ha azataonpusre win MMF (57).

mMTORI kak 3ameHna juis CNIs

B wMera-anammsze BoceMu RCTS ¢ ywactmem 750
manuenToB, orenuBimx MTORI kak 3ameny mis CNIs,
He OBI0O OOHAapYXKEHO pa3M4uii B OCTPOM
orropxkennd, CAN, BBDKHBaHUM TPAaHCIUIAHTATa WA
BeDKuBaHuK marmenta (57).

IMlpuem MTORi Obin1 cBsA3aH ¢ OoJiee BBICOKOI
CKOPOCTBIO KiTyOoukoBoit punbTpanun (GFR), HO Takxke
C  TOBBIICHHBIM  PHUCKOM  MHEIOCYIPECCHH  H
nucnenuaumun (49,57)

MTORI B coueranuu ¢ CNIs

Komb6unnpoBannoro wucnons3oBanus MTORiI u CNIs
ciegyer — m30erarb,  IIOCKOJIBKY ~ OTH  areHTH
MTOTEHIIMHPYIOT HE(PPOTOKCHYHOCTH, OCOOEHHO B TEX
cllyyasX, KOTJa OHH HCHOJIb3YIOTCS B PAaHHEM IEPUOIE
nociie Tpancmiantanuu (57).

B kadecTBe N0ATOCPOYHON MOIAEPKUBAIOLIEH TEpaITuH
MTORI GbLTH UCTIONTBE30BaHEI B IBYX Pa3HBIX PEKUMaX B
couetanuu ¢ CNIs.

Bocemp RCTSs, ¢ ywactmem 1360 mnamueHTOB, namu
OICHKY WCIOJb30BaHMI0 HHM3KHX m03 MTORI u
cranaaptHbix 103 CNI o cpaBHEHHIO ¢ CTaHAAPTHBIMU
no3zamu MTORI u Huskumu gozamu CNI (57).

B 11e510M, peskuM ¢ Ucmonb3oBanreM Hu3kux 103 CNI -
crangaptHeIX 103 MTORI cBsi3an ¢ yBennuenuem Ha 30
% pucka OTTOP)KEHHs, HO HE BJIMSAET HA BBDKHBAHHUE
TPaHCIUIAHTATA.

Homomaurensupie 10 RCTs, ¢  yuactmem 3175
MAlMEHTOB, AN OLEHKY BO3JECHCTBHS BBICOKOM O3B
MTORi npoTWB HHM3KOW 03Bl B COYETAHHH C
¢ukcupoBannoit no3zoit CNI, m mokazamm MeHbIIee
KOJIMYECTBO OTTOPKCHWH, HO HIDKEe ypoBeHb GFR ¢
Oonee BBICOKMMH J03aMH TaKOH Tepamud, IPH 3TOM
HUKAaKUX YIy4YlIEHHH B COCTOSHHM IAalHEeHTa He
BBISIBJICHO.

CpenHero KayecTBa 0Ka3aTeibCTBA 110 CHPOIHMYCY
MOKa3bIBAIOT YUCTBI OTpHUIATEIbHBIN 3¢ ekt 0e3
VIYYIICHUS 10 BBDKUBAaHUIO TPAHCIUIAHTATA WU
MalyeHTa; tokcuuHocTh  CNI  moTeHImansHO
BO3pPACTAET MPH KOMOMHUPOBAHHHM CHPOJIMMYCOM (CM.
[po¢une  moKa3aTENBCTB U JIOTOJIHUTEIHHBIC
BcriomorarenbHble TaOmuipl NeNo22-24).

HayuyHo-uccjieioBareabcKue PCKOMCHIAIIUMHA

e Jlonmrocpounoe RCT, koTropoe uMeeT ajcKBaTHYIO
CTaTHCTHYECKYIO CHJIy ISl BBISIBJICHHS pa3idudii B
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events is needed to determine whether the benefits of octpom orTopkeHnH U cephe3HBIX TTOGOUHBIX 3D PeKTax,

steroid avoidance outweigh the harm. SBISETCS  OOBEKTMBHOW  HEOOXOOUMOCTBIO  JUIS
ONPCACICHNA, IEPEBCHIMBAIOT JIM MPCUMYHICCTBA OT
n30eraHusi CTEPOUIOB CBSI3aHHBIN C 3TUM Bpe/.

Hcrounuk: American Journal of Transplantation 2009; 9 (Suppl 3): S10-S13 S13
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CHAPTER 3: LONG-TERM MAINTENANCE IMMUNOSUPPRESSIVE

MEDICATIONS

I'/TABA 3: HOAJAEP) KUBAIOLIAS UMMYHOCYIIPECCUBHAS TEPAIIUA B

OTAAJIEHHOM IIEPUO/IE

CHAPTER 3: LONG-TERM MAINTENANCE
IMMUNOSUPPRESSIVE MEDICATIONS

3.1: We suggest using the lowest planned doses of
maintenance immunosuppressive medications by 2-4
months after transplantation, if there has been no
acute rejection. (2C)

3.2: We suggest that CNIs be continued rather than
withdrawn. (2B)

3.2: If prednisone is being used beyond the first week
after transplantation, we suggest prednisone be
continued rather than withdrawn. (2C)

CNI= calcineurin inhibitor.

Background

Using high doses of immunosuppressive medications
early after transplantation when the risk of acute
rejection is highest, but then reducing doses later when
the risk of acute rejection is lower, has been used
empirically as the mainstay of long-term
immunosuppressive medication management since the
advent of kidney transplantation.

However, there are no randomized trials testing this
therapeutic strategy.

Rationale

« If low-dose CNI was not implemented at the time of
transplantation, CNI dose reduction >2-4months after
transplantation may reduce toxicity yet prevent acute
rejection.

¢ RCTs show that CNI withdrawal leads to increased
acute rejection, without altering graft survival.

e RCTs show that steroid withdrawal more than 3
months after transplantation increases the risk of acute
rejection.

[JIABA 3: HOJAEPKNUBAIOIIASA
HUMMYHOCYIIPECCUBHAS TEPAIINSA B

OTJAJIEHHOM NEPUOJE

3.1: Ml npeajiaraeM HCHOJIb30BATh camMble HU3KHE
U3 3aILIAHUPOBAHHBLIX /103 MMMYHOCYNPECCHBHBIX
JIEKAPCTBEHHBIX NMPENapaToB K OKOHYAHUIO NMEepHoaa
B 2-4 Mecsina nocJje TPaHCIJIAHTAIUH, €CJIH He ObLI0
octporo orrop:xenus. (2 C)

3.2: MpbI mpenjiaraeM ckopee NPOJOJKATH NPHEM
CNIs, uem oTMeHnTs uX. (2B)

3.2: Ecyin mpeIHH30H HCMOJb3yeTcsl A0JbIe, YeM B
TeYeHHe TMePBOii HeleaW MOc/e TPAHCILUIAHTAIIMH,
Mbl TpelsiaraeM cKopee MpPOJOKATH TNpPHEM
NpeAHN30HA, 4YeM 0TMeHHUTH ero (2 C)

BBoanas nadopmanus

Hcnonb3oBaHue BBICOKHUX 03 HUMMYHOCYIPECCUBHBIX
[IpeNnapaToB HA paHHE! CTaJuu I10CJIEC TPAaHCIUIAHTALUY,
KOIJla PUCK OCTPOTO OTTOP>KEHUS CaMblii BBICOKHI, C
MOCJICAYIOIIMM CHIDKEHUEM JI03 II0 MEpE CHUKEHUS
pUCKa  OCTPOTO OTTOP)KEHHMS, OSMIIMPHYECKH OBLIO
OIOPHBIM MPUHIUIIOM Ui JIOJITOCPOYHOU
MMMYHOCYIIPECCBHOI Tepallud C MOMEHTa Hayala
OCYILECTBIICHHSI OIEpalliii 110 TPAaHCIIIAHTALH OYEK.

OmgHako  HE  CYWIECTBYeT  PaHJAOMH3HPOBAHHBIX
HCCIIEIOBAaHUM 10 TOATBEPKICHUIO BEPHOCTH TaKOU
TeparneBTUYECKON CTPaTETUH.

O0ocHOBaHHE

e Ecmm Huskue 10361 CNI He mpuMeHSIMCch BO BpeMs
TpaHCIUTaHTanuu, To cHmkeHue mo3sl CNI wepes 2-4
Mecslla TIOC/ie  TPAHCIUIAHTAllMd  MOXET CHHU3UTH
TOKCHYHOCTh, BCE€ €IIe TI03BOJSIS MPEeJ0TBPAIIATh
0CTpPOE OTTOPIKEHHE.

* RCTs moka3siBator, 4ro oTMeHa CNI mpuBomuT k
pOCTy pHCKa OCTPOrO OTTOP)KEHHUS, HE BIHUAI Ha
BBDKMBaHHUE TPAHCIUIAHTATA.

* RCTs nokasbpIBarOT, 4YTO OTMEHA CTEPOHMJIOB IMO3/HEE

3 MECALECB IOCJC NEPeCaJKU IMOBLIITACT PUCK OCTPOIro
OTTOPIKCHUL.
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< Different immunosuppressive medications have
different toxicity profiles and patients vary in their
susceptibility to adverse effects.

CNI dose reduction

Although there are no RCTs comparing dose reduction
with maintaining initial high doses and target levels, this
dose reduction strategy has been successfully adopted in
most RCTs.

The assumption is that the immune system gradually
adapts to the foreign antigens in the graft, and that the
need for immunosuppression is thereby reduced.

There is great individual variation, and some patients
with a high risk for immunological complications (acute
and chronic rejection) may need to continue on higher
doses of immunosupression compared to the majority of
patients.

A range of trial designs have directly and indirectly
compared the effects of different CNI dose, usually as
measured by different target levels.

In RCTs in which CNI has been combined with mTORI
(eight RCTs, 1178 patients), as either low-dose mTORI
with standard CNI or higher mTORi and lower CNI,
standard-dose CNI was associated with lower rates of
acute rejection (RR 0.67) but lower GFR (9
mL/min/1.73 m2).

Such trials are clearly confounded, but do suggest that
variable CNI exposure leads to competing benefits and
harm.

Graft function may be improved by minimizing CNI,
leading to reduced CAI, but may be worsened if acute
rejection occurs.

The strongest evidence comes from RCTs that have
directly compared low vs. high CNI doses (four RCTs,
1256 patients).

In these trials, there were no differences in outcomes
(including graft survival) except for GFR, which favored
low CNI in two of the four studies.
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* Pasnu4Hble MIMMYHOCYIIPECCHBHBIE JIEKAPCTBA UMEIOT
pasHble  TpouIM  TOKCHMYHOCTH, @  MAaIHUEHTHI
pasiuyaroTcss 0 Mepe  MX  IOJBEPKEHHOCTH
HeOJIaronpHusTHBIM BO3/ICHCTBUSIM.

Coxpamenus 103 CNI

Xors He cymiectByeT Hukakux RCTS, cpaBHUBaOLIMX
CHIDKEHHE J03bl C COXpaHEHHEM IIePBOHAYAIBHBIX
BBICOKMX JI103 M LEJIEBBIX YpOBHEH, 3Ta CTpaTerus
CHIKEHHMsT 1103 ObUIa yCHENIHO WCIOJb30BaHa B
6ospiimHcTBe RCTS.

IIpennonaraercs, 4To UMMYHHasi CHUCTEMa MOCTENEHHO
alanTUpyeTCs K qyKE€POIHBIM aHTHUTEeHaM
TpaHCIUTaHTaTa u TeM CaMbIM CHIDKaeTCA
HEOOX0MMOCTh UMMYHOCYTIPECCHBHOM TEPAITHH.

CymiecTByeT OTpOMHBI HHIMBHIYaJIbHBIN pa3dpoc, H
IUIl  HEKOTOPBIX MAaIUEHTOB C BBICOKUM PUCKOM
HMMYHOJIOTHYECKUX  OCHOKHeHHH  (ocTporo o
XPOHHYECKOTO OTTOPXKCHHSI) MOXKET I0TPeGOBATHCS
NPOJOJDKEHHE Tepamuu Ha 0Oojiee BBICOKHX 033X
MMMYHOCYIIPECCUBHBIX IIPENapaToB, II0 CPAaBHEHUIO C
OO0JIBIIMHCTBOM ITAI[IEHTOB.

[Mupokuit  cHexkTp  pa3IUuYHBIX MO
WCCIEIOBaHUHA IPIMO M  KOCBEHHO CPaBHUBAIH
a¢¢exter  pazmmubabix 703  CNI, xak mpaBumio,
ONpeNeTIeMbIX  Pa3IMYHBIMH IEJIEBBIMHA YPOBHIMH
KOHIICHTPAIINH.

u3aiHy

B RCTs, B kotopsix CNI xomGuuupoBancs ¢ mTORI
(Bocemp RCTSs, 1178 nanueHTOB), KOT/a HCIIOIb30BAIIN
6o Huskue 710361 MTORI co cranmapTHEIME J103aMH
CNI wmmu Gonee Bbicokne 10361 MTORI ¢ Hu3kuMuH
nmo3amu CNI, cranmaptHas mo3a CNI Obuia cesizana ¢
Gojiee HHU3KMMH TIOKA3aTeIMH OCTPOTO OTTOPIKEHHS
(RR 0.67), vHo u 6onee muskoir GFR (9 mL/min/1.73
M2).

Takue uccaeIoOBaHUs TOJHOCTHIO COMBAIOT C TOJIKY, HO
MTO3BOJISIOT MPEIIOIOKHTh, 4TO BapbupoBaHue 103 CNI
BEJICT K KOHKYPEHIINK MEXKAY TTOJIB30i U BPEIIOM.

OyHKIUS TPAHCIUIAHTATa MOXKET OBITh YIIyUIlleHa TyTeM
muanMmuzaiuu CNI, dro Bemer K CHIKEHUIO
XPOHUYECKOTO MOBPEXKICHUS TPAHCIUIAHTATA, HO MOXKET
ObITh  yXyAIICHA TpH BO3HUKHOBEHHH  OCTPOTO
OTTOPIKCHHUS.

CaMbie CHJIBHBIC JIOKA3aTENbCTBA 3TOrO CICAYIOT H3
RCTs, koTopele  HENMOCPENCTBEHHO  CpaBHUBAIH
UCTONB30BaHue HU3KUX U BbIcOkuX 7103 CNI (deTsipe
RCTs uccnenosanusi, 1256 narueHToB).

B oTuX ucnelTaHMAX HE OBUIO HUKAKUX DPA3IMYUHA B
pesynbTaTax (BKIIOYas BBDKUBAHHE TPAHCILUIAHTATA), 3a
uckimoueHrneM GFR, koTopas Obuia Jydilie Ipyu HA3KOM
ypoBHe CNI B 1ByX U3 4eThIpEX UCCIICIOBAHMIIA.
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Low quality evidence suggests no net benefit or harm of
low vs. standard-dose CNI (see Evidence Profile and
accompanying evidence in Supporting Tables 27-29 at
http://
wwwa3.interscience.wiley.com/journal/118499698/toc).

Using indirect comparisons of trials of different CNI
doses, the risk of diabetes and graft loss was reduced
with lower doses.

However, there are sparse data on the relative effects of
specific CNI target values from head-to-head trials, apart
from the broad category of high vs. low.

Low-dose CNI maintenance

The notion of complete CNI withdrawal, after the peak
period for immunologically mediated complications (3
months) is attractive, considering the long-term
complications of CNI exposure.

However, RCTs of complete CNI withdrawal show that,
although some small benefit in graft function results, the
risk of acute rejection is significantly increased without
a clear benefit on improved graft survival (eight RCTs,
1891 patients).

As described above, CNI toxicity can be minimized by
administering low-dose CNI, while ensuring sufficient
immunosuppression is provided.

Moderate-quality evidence shows a net harm to CNI
withdrawal (see Evidence Profile and accompanying
evidence in Supporting Tables 30-32).

Steroid withdrawal
Long-term steroid administration may lead to

hypertension, NODAT, osteoporosis, fractures and
dyslipidemia, all of which may affect graft survival.

S14
Hcerounux American Journal of Transplantation 2009; 9
(Suppl 3): S14-S15

However, long-term steroid administration prevents
acute rejection and immunologically mediated graft loss.

In six RCTs of 1519 KTRs, steroid withdrawal led to

SECTION | CHAPTER 3

Huskoe  kadecTBO  JOKa3aTeNbCTB  IPEATIONIATAET
OTCYTCTBHE YETKOTO BBIBOJA O YHCTOM TIPCHMYIIECTBE
WIA Bpele OT HCIOJb30BAHUS HU3KOH O3Bl NPOTHB
crangaptHoii 10361 CNI (cMm. IIpodhuis 10Ka3aTenbCTB U
JIOIOJIHUATEIbHBIE Beriomorarenbuble Taomuisl NeNe 27-
29 Ha http://
wwwa3.interscience.wiley.com/journal/118499698/toc).

Hcnonp3yst KOCBEHHBIE COMIOCTABICHUS UCCIICIOBAHUNA B
otHomieHNH pasnuuHbix 103 CNI, puck numabera wu
MOTEPU TPAHCIUIAHTATA CHIDKAJCS MPU KCIOJIb30BAHUH
HU3KHX J03.

OnmHako  CyIIECTBYIOT  €IMHHWYHBIE  JaHHbIE IO
OTHOCHTENBHOMY 3((eKTy KOHKPETHBIX LENEBBIX
3HaueHnid koHueHtpauuii CNI w3 paBHO3HAYHBIX
UCCIICIOBAaHUH, B OTIMYME OT IIHPOKOTO Kpyra
WCCIICIOBAaHUN IO CPAaBHEHUIO BBICOKHMX M HHM3KHX J03.

MonnepxuBamomas Tepanus Ha HH3KHX 103ax CNI

Unes monuoit otmenbl CNI mociie okoHYaHuUs 1miepuoaa
MUKOBOTO PHCKA MMMYHOJIOTUYECKH OIOCPEIOBAHHBIX
ociokHeHn (3 Mecsina) sIBASETCSl MPHUBJICKATEIBHOM,
MpUHUMAs BO BHUMAHHUC OCJIOKHCHHS JITHUTCIBHOMN
skcmo3unmu CNI.

Onmnako RCTs wuccinemoBanmst moiHor ormensl CNI
MOKAa3bIBAIOT, YTO, XOTS IMPOUCXOJUT HEKOTOPOE
HeOOIbIIOe YiyUllleHHe (PYHKIMN TPAHCIUIAHTATa, PHUCK
OCTPOro OTTOPXKCHHMSI 3HAYMTENILHO BO3pacraeT 0e3
YETKOrO  YJIydll€HHs BbDKMBAaHHMS  TpaHCIUIAHTATa
(Bocemp RCTS uccnenosanmii, 1891 maruenr).

Kak yxe roBopmiock BbIie, TOKCHIHOCTE CNI MOkHO
CBECTM K MHHHMYMY IyT€M Ha3Hau€HHs HHU3KOM 03Bl
CNI, coxpaHnsss mpu 3TOM JOCTaTOYHBIH YPOBEHB
NMMYHOCYTIPECCHH.

CpenHero KavecTBa JOKa3aTeIbCTBA CBHIECTEIILCTBYIOT
o ugmctom Bpeae otmensl CNI  (cm.  TIpodwis
JIOKa3aTeNbCTB M JIOTIOJHUTENBHBIC BCIIOMOTATEIIbHBIC
Ta6murier NeNe 30-32).

OTtmeHa crepouaoB

JonrocpoyHoe BeJieHNE MTAIIMCHTa Ha CTEPOUIaX MOXKET
npuBectd  k runepronud, NODAT, ocreomnoposy,
nepeiroMax M IUCIUIHAEMHH, BCE H3 3TOIO MOXKET
IOBJIMATH HAa BBDKMBAHUC TPaHCIIJIAHTAaTA.

O,Z[HaKO JA0JITOCPOYHOC BCICHUC nanucHTa Ha
CTCpOuAax MOKET NPEAOTBPALIATE OCTPOC OTTOPIKCHUC
n UMMYHOJIOTUICCKU OIOCPEAOBAHHEBIC IIoTEpHN
TpaHCIIJIaHTaTa.

B mectn RCTs na 1519 KTRS oTMmeHa crepouaoB
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increased acute rejection, without a clear benefit for
improved patient or graft outcomes, except for a
reduction in total cholesterol levels in the steroid-
withdrawal group.

Low-quality evidence suggests net harm of steroid
withdrawal (see Evidence Profile in Supporting Table
33).
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IIpHBeEJa K YBEIMUYEHHUIO CIIy4aeB OCTPOTO OTTOP>KEHUS
0€3 4eTKUX BBITOA AJIS YITyUIICHNSI COCTOSIHUS MAIeHTa
WM Pe3yJIbTAaTOB JAJIs TPAHCIUIAHTATa, 32 UCKII0UYECHUEM
CHIKEHHsI OOLIEero YpOBHs XOJECTepHHA B TPYIIe, Ie
CTEpOUIIBI OTMEHUIIH.

Huskoro kauecTBa  /10Ka3aTelIbCTBEHHBIE JaHHbIC
CBHUJIETEILCTBYIOT O HAJIMYUM YHCTOTO HETraTHBHOTO
sddekra/Bpena or orMmensl crepounos (cM. IIpodunb
JIOKa3aTeJIbCTB W JOMOJIHUTEIBHYIO BCIIOMOTATEIbHYIO
Tabmuy Ne 33).

Table 2: Toxicity profiles of immunosuppressive medications
Tadanua 2: Ipoduiin TOKCHYHOCTH MMMYHOCYNPECCHBHBIX MPeNnapaTos

Steroids/
CTepPOHAbI

Adverse effect/mo6ounsrii 3¢pdext

CsA Tac mMTORI MMF AZA

New-onset diabetes mellitus 1
/TlepBUYHO BBISIBJICHHBIA CaxapHBIi
nrader

T [ T

Dyslipidemias/ aucnumunemust 1

Hypertension/runeprensus "

11

Osteopenia/octeonenust "

:
1 )

Anemia and leucopenia/anemus u
JIEHKONICHHSI

Delayed wound healing/ 3amennennoe
38)KHBJICHUC PaH

Diarrhea/nnapes,
nausea/vomiting/romrsora, poTa

Proteinuria/ nmporennypwust

1

Decreased GFR/ camxenne GFR

1 1

AZA=azathioprine; CsA= cyclosporine A; GFR= glomerular filtration rate; MMF= mycophenolate mofetil;
mTORi=mammalian target of rapamycin inhibitor(s); Tac= tacrolimus.

1 indicates a mild-moderate adverse effect on the complication./ mokassiBaeT MATKHii CpeTHHUI YPOBEHBb MTOOOYHBIX

3¢ dexToB

11 indicates a moderate-severe adverse effect on the complication/ moka3ssiBaeT yMepeHHBINH-CEPhE3HBIA YPOBEHD

no6o4HbIX 3P dexToB

(1) indicates a possible, but less certain adverse effect on the complication/ mokasbiBaeT BO3MOXHBIH, HO MEHEe
CEepBE3HBIN U ONPEeTICHHBI YPOBEHb NOO0UHBIX 3 dexToB

Individual tailoring of immunosuppressive
medication to the patient’s risk profile

Although tailoring immunosuppressive therapies to the
individual patient’s risk profile (both risk for acute
rejection and risk for adverse effects) is considered
standard practice, there are few studies that suggest how
this should be done.

There are some data on the relative incidence and
severity of adverse effects, collected in clinical trials and
observational studies (Table 2).

However, standard definitions have not been used to

NupuBuayaibHblii mOoAGOP HMMYHOCYNPECCHBHBIX
JICKAPCTB MCXO0AA U3 NPoduiisi pUCKOB KOHKPETHOI0
nanuenTa

XOTsl MHAMBUYaJIbHBIN 10100p MMMYHOCYIIPECCHBHBIX
JEKapCTB MCXOAS W3 TNPOQMIS PUCKOB KOHKPETHOTO

nandeHTa (M PHCK OCTPOrO OTTOPXKCHHS, W PHCK
moOOYHBIX  3(P(HEKTOB)  CUMTAETCS  CTAHIAPTHOM
MPAKTHKOH, CYIIECTBYIOT HECKOIBKO HCCIICAOBAaHHH,

KOTOPBIC OIMMUCBIBAIOT, KaK 3TO CJICAYCT ACIATh.

CyImecTByI0OT HEKOTOpHIE NaHHBIE OO0 OTHOCHTEIHHOM
320071€Ba€MOCTH M THKECTH TOOOYHBIX 3(deKTos,
coOpaHHbIE B XOJ€ KJIMHMYECKUX HCCIENOBaHUNA U
o0cepBalnOHHBIX aHamM30B (Tabnuma 2).

OpHako CTaHAapTHBIC OIPCACIICHUA JIs 0003HaYCHUS
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define  adverse effects of

medications.

immunosuppressive

Data collection has generally relied on spontaneous
investigator reporting, which can lead to serious under-
reporting.

For these and other reasons, the quality of data on
adverse drug effects is very low.

Withdrawal of a specific drug in an individual patient
with an adverse drug effect may or may not result in
clinical improvement.

Nevertheless, drug withdrawal or substitution is a logical
course of action if the benefits (reducing symptoms)
appear to outweigh the harm (acute rejection).

¢ NODAT may be caused or exacerbated by
corticosteroids, tacrolimus, mTORi and, to a lesser
extent, by CsA.

In patients with impaired glucose tolerance or NODAT,
steroid reduction or withdrawal may be beneficial.

If this is not sufficient, a switch from tacrolimus to CsA-
ME may be considered

e Dyslipidemia may be caused or exacerbated by
corticosteroids, CsA and especially by mTORi.

Patients with significant dyslipidemia before or after
transplantation should probably avoid mTORI.

e Hypertension may be caused or exacerbated by
corticosteroids, CsA and, to a lesser extent, tacrolimus.

In patients, who are not normotensive after
transplantation, despite adequate antihypertensive
treatment, reduction or withdrawal of steroid or CNI
may be beneficial.

e Osteopenia may be caused or exacerbated by
corticosteroids, and possibly CsA and tacrolimus.

Steroid reduction or withdrawal may be helpful.

e Bone marrow suppression may be caused or
exacerbated by MMF, azathioprine and mTORIi.

Monitoring of the mycophenolic acid (MPA) area under
the concentration—-time curve (AUC), and probably

SECTION | CHAPTER 3

NOOOYHBIX a¢dexToB UMMYHOCYTIPECCUBHBIX
JIEKApCTBEHHBIX ~ IIpernapaTtoB J0 CHX TOp He
BbIpaOOTaHEI.

C60p JaHHBIX 00BIYHO OMmUpacTCsd Ha CIIOHTAHHBLIC
OTYECTHI HCCHCﬂOBaTCHGﬁ, YTO MOKET TIPUBECTH K
CCPBC3HBIM HEJOOLCHKAM.

[lo »>TuM W ApPYrUM NpPUYMHAM KadyeCTBO IAaHHBIX O
moOouHBIX 3¢ ¢eKTax mpenapaToB SBIAETCS BechMa
HU3KHM.

OTMEeHa  KOHKPETHBIX  MpEmapaToB  OTACILHOMY
MAIMCHTY C HWMCIOIUMCS MO00YHBIM 3P (PEeKTOM HE
00513aTeNIbHO MPUBOAUT K KIMHHYCCKOMY YITYUIICHUIO.

Tem mHe MCHEC, OTMCHa MWJIM 3aMCHa M[pCHapaTtoB

SIBISICTCSA  JIOTUYHBIM ~ XOJOM  COOBITHIA, eciu
npeuMyiectBa  (YMEHBIICHHE CHMIITOMOB), MOTYT
MepeBECHTH Bpesl (0CTpOe OTTOPIKEHNE).

e Cimysam NODAT wmoryr OBITh BBI3BaHBI WU

yCYryOIsThCsI PHEMOM KOPTHKOCTEPOH/IOB,
takponumyca, MTORI u B Menbieii crerern CSA.

Y manyeHToB C HApYyIICHUSIMH TOJIEPAHTHOCTH K
rimoko3e win B cinydae NODAT ymeHblLIeHUE 10361 HIIH
OTMEHa MpHeMa CTEPOHIOB MOXKET OBITh MOJIE3HOM.

Ecnmn  sTOoro HemocTtaroyHo, MOXKHO pPaccMOTPETh
BapuaHT nepexoza ot takponumyca k CSA-ME.

o JlucnunuaemMusi MOXKET OBITh BBI3BaHA WK 000CTpeHA
koptukocteponnamu, CSA n ocobernro MTORI.

[NanueHTamM Co 3HAYUTEIBHBIM YPOBHEM JAUCITUIHAIEMUM
JO WM TOCNIE TPAHCIUIAHTAIMH, BEPOSTHO, CIELYET
n30erats HazHaueHuss MTORI.

e ['unepToHMss MOXeT OBITH BBI3BaHa WM 00OCTpeHa
koprukocreporgamu, CSA W, B MeHbIIEH CTerneHH
TaKpOJIMMYCOM.

JUis NmanyeHTOB ¢ OTKJIOHEHUSIMH 110 apTepUalbHOMY
JIaBIICHUIO, HECMOTPA Ha JOCTaTOYHYIO
AQHTUTUIIEPTEH3UBHYIO  TEPaIuIio, MOXET  OBITH
MIOJIE3HBIM COKpAIlEHHE WM OTMEHAa CTEPOMJIOB HIIH
CNI.

* OcrteorneHns MOKET OBITH BBI3BaHA MM 00OCTpeHa
KOpTHKOCTEpOMIaMH ¥,  Bo3MoxHo, CSA u
TaKPOJIHMYCOM.

COKpaHIeHI/Ie WK OTMEHA CTCPOUIOB MOXKET OKa3aTbCsA
TIOJIC3HBIM.

hd MI/IGJ'IOCYHPCCCI/IH MOJKET OBITh BEI3BaHA WM

oboctpena npuemom MMF, azaruonpuna u mTORI.

KoHTpons ypoBHS Iiomaayn o KpUBOH KOHLIEHTpALMs-
Bpemst (AUC) mis mukodenonosoii kuciaorel (MPA) u
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reduction of the dose of MMF or azathioprine, are the
first suggested actions in case of anemia or leucopenia.

« Delayed wound healing may be caused or exacerbated
by mTORI.

Patients who have delayed wound healing on an mTORIi
may benefit from switching the mTORi to a CNI.

e Diarrhea, nausea and vomiting may be caused or
exacerbated by MMF and tacrolimus.

Monitoring MPA, AUC and tacrolimus CO levels may
help to reduce these complications.

However, it is important to rule out treatable, underlying
causes other than the immunosuppressive medication.

In a recent study, about half of the patients were cured
by treatment of an infection (58).

Only after ruling out other underlying causes should
reducing the MMF, or changing MMF to azathioprine,
be considered.

* Proteinuria may be caused or exacerbated by mTORI.

Consider avoiding an mTORI in a patient with persistent
urinary protein excretion of more than 500-1000
mg/day.

e Decreased Kkidney function may be caused or
exacerbated by CsA and tacrolimus.

See Chapter 7 regarding treatment of chronic CNI
nephrotoxicity.

HUCTOYHUK: American Journal of Transplantation 2009; 9 (Suppl 3): S14-S15
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BO3MOXHOE CHIKeHue 1o3bl MMF wminu asatwomnpuna,
SIBJSIFOTCSL TIEPBBIMU M3  TpEJJlaraeMblX Mep B Cilydae
BO3HHUKHOBCHHUS aHCMHUU UIIHN ﬂeﬁKOHeHHH.

* 3aMe/JICHHOS 3a)KUBJICHUC PaH MOXET OBITh BBI3BAHO
i oboctpeHo npuemom MTORI.

[Maupenram, y KOTOpBIX HaOJIONAEeTCs 3aMeUIEHHOE
3axxuBieHue pad npu npueme MTORI, MoxeT moMoYb
nepekmodenne ¢ MTORI wa CNI.

* lnapesi, TOIIHOTA U PBOTA, MOTYT OBITh BBI3BAHBI HJIH
oboctpens! mpuemom MMF u Takpommmyca.

MoHutopuHr MPA AUC " KOHIIEHTpAaLUU
takpoaumyca (C0) MOKeT MOMOYh YMEHBIIMTH O3TH
OCJIOKHEHUS.

OpHako BaXKHO MPEXKAE BCETro UCKIIOYUTh YCTPaHUMEIE,
COITyTCTBYIOIUE MPUYMHBI, OTJINYHBIE OT TOKCUYECKOTO
JeHCTBUS HMMYHOCYIIPECCAHTOB.

B oagHoM W3 mocilegHUX ~HUCCIELOBAaHHUM  OKOJIO
MOJIOBUHBI ~ MAIMEHTOB IIOMYYHMIM  TTOJIOKHUTEIBHBIA
3¢ deKT OT MPOTHBOMHPEKITMOHHOM Teparun (58).

Coxpamenne MMF, nwim 3amena MMF azatunonpuaOoM,

JOJDKHBI PAaCCMAaTPUBATHCA TOJIBKO ITOCJIE HCKIIIOYCHUSA
YCTpaHUMBIX, CONYTCTBYIOIIUX MPHUYNH.

¢ [IpoTenHypust MOKET OBITh BBI3BaHA WM 00OCTpEHA
npuemom MTORI.
enecoobpazHo paccMOTPETh BO3MOXKHOCTH OTMCHEI
MTORI manueHTaM €O CTOMKMMHU II0KAa3aTelsIMU
IKCKpelun Oenka B Moue Ha ypoBHe Oonee 500-1000

MT/CYTKH.

* Vxyamenue (GyHKIHMU MOYEK MOXKET ObITh BBI3BAHO
i oboctpeHo npueMoM CSA U TakpoauMyca.

Cwm. ['maBy 7 otHOcutenbHo eueHust CNI.

S15
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CHAPTER 4: STRATEGIES TO REDUCE DRUG COSTS

I'JIABA 4: CTPATEI'MHA 110 COKPAIIEHUIO PACXOAOB HA ITPEITAPATBI

CHAPTER 4: STRATEGIES TO REDUCE DRUG
COSTS

4.1: If drug costs block access to transplantation, a
strategy to minimize drug costs is appropriate, even
if use of inferior drugs is necessary to obtain the
improved survival and quality of life benefits of
transplantation compared with dialysis. (Not
Graded)

4.1.1: We suggest strategies that may reduce drug
costs include:

e limiting use of a biologic agent for induction to
patients who are high-risk for acute rejection (2C);

« using ketoconazole to minimize CNI dose (2D);

« using a nondihydropyridine CCB to minimize CNI
dose (2C);

e using azathioprine rather than mycophenolate (2B);
e using adequately tested bioequivalent generic drugs
(2C);

« using prednisone long-term. (2C)

4.2: Do not use generic compounds that have not
been certified by an independent regulatory agency

to meet each of the following criteria when compared
to the reference compound (Not Graded):

« contains the same active ingredient;

e is identical in strength, dosage form, and route
of administration;

 has the same use indications;

« is bioequivalent in appropriate bioavailability
studies;

I'JTABA 4: CTPATEI'MHA IO COKPAIIIEHHUIO
PACXOJ0OB HA ITPEITAPATDBI

4.1: Ecaum OoJblIHe pacxoabl Ha Ipenaparbl
SIBISIIOTCST  NPensiTCTBHEM Uil TPOBeIeHMsI
TPaHCIUIAHTAIMIA, CTPAaTerusi CBeJeHNsi K MUHIMYMY
PacxooB Ha mpenaparbl SBJSETCH aJeKBATHOIA,
Aaxe ecJU Heo0X0JUMO HCIOJIb30BATh Ipenaparbl
0ojiee HHU3KOr0 KadecTBa /s HOJy4YeHHs: Oo.ee
BBICOKOT0 YPOBHSI BBIKMBA€MOCTH NALUEHTOB U
KAayecTBa  JKH3HM 32  CYeT  BBITOABI  OT
TPAHCIVIAHTALMM 10 CPAaBHEHHID C JleYeHHeM
nauajausoMm. (Yposenb He luddpepennmponan)

41.1: Mpbl mpexjiaraeM  cJeaylouIue  BUABI
CTpaTerns, KOTOPble MOIYT CHH3HTH H3IEPKKH HA
npenaparsl:

* Hcnoub3oBaHue OHOIOrHYeCKHX areHTOB ISl
HHAYKIHH TOJbKO Yy NAllMEHTOB, KOTOpPble HUMEIOT
MOBBINIEHHBII pHCK ocTporo orropxkenns (2 C);

* HCHOJB30BaHHE KeTOHA30Ja IS
no3e1 CNI (2D);

YMEHbIICHUSA

. HCHOJIb30BaHUE HEerupONUPUINHOBBIX
6.10KaTOpPOB KaJIbIHEBbIX KaHaJI0B s
ymenbennst 10361 CNI (2 C);

. HCHO0JIB30BAHUE
mukogenonaros (2B);

a3aTHONPHUHA BMECTO

* MHCHOJb30BAaHHE aeKBATHO IPOTECTHPOBAHHBIX
OGHO0IKBHBAJIEHTHBIX NpenapaToB-renepukos (2 C);

* I0JITOCPOYHOE HCIOJIb30BaHue Mpeanu3oHa. (2 C)

4.2: He ucnoJib3yiiTe reHEpUKH, KOTOpPble He ObLIM
cepTHGUIMPOBAHBI HE3aBHCHMBIM PeryJupylouM
OpraHoM JUisl  Y/IOBJIETBOPEHHMSl  KaxKI0ro W3
CIeAyIOIIMX  KpUTEpHeB TPH  CPaBHEHHMM €
6asoBbiMu/pedepeHTHRIME TpenapaTtaMu (YpoBeHb
He /Inddpepenumnponan):

* CONEP:KUT Te K€ AaKTHMBHbIE BelleCTBa B KauecTBe
HHTPEeIHEHTOB;

* WJIEHTHYHBI 1O CWJIe BO3/ICHCTBHUS, T03MPOBKE,
(¢opme BbImycka U coco0y Ha3HAYEHUS

* UMEIOT Te K€ NMOKA3aHUsA /sl IPUMEHEHUSI,

. 0HMO’KBHBAJIEHTHBI B COOTBETCTBYIOIIUX
HCCJIEOBAHUSIX 10 GMOAOCTYMHOCTH,
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» meets the same batch requirements for identity,
strength, purity and quality;

« is manufactured under strict standards.

4.3: It is important that the patient, and the clinician
responsible for the patient’s care, be made aware of
any change in a prescribed immunosuppressive drug,
including a change to a generic drug. (Not Graded)

4.4: After switching to a generic medication that is
monitored using blood levels, obtain levels and adjust
the dose as often as necessary until a stable
therapeutic target is achieved. (Not Graded)

CCB, calcium-channel calcineurin

inhibitor.

blocker; CNI,

Background

A number of cost-saving strategies may offer access to
transplantation when the cost of immunosuppressive
medication is otherwise prohibitive.

The use of generic medications can substantially reduce
cost.

A generic immunosuppressive medication is a
medication that is manufactured and distributed without
patent protection, but is structurally identical to the
brand-name medication.

However, manufacturing, distribution and quality
control may differ among pharmaceutical companies.

Regulatory authorities generally do not require that the
efficacy and safety of generic medications be tested in
RCTs.

Manufacturers of generic drugs must only prove that
their preparation is bioequivalent to the existing drug in
order to gain regulatory approval.

However, generic drugs approved by the US FDA have
met rigid standards.

To gain FDA approval (www.fda.
gov/cder/ogd; last accessed March 30, 2009), a generic
drug must:

« contain the same active ingredients as the brand drug
(inactive ingredients may vary);

SECTION | CHAPTER 4

* Y/AOBJETBOPsieT OJHOTHNHBLIM TPeOGOBAHUAM LIS
ONO3HABAEMOCTH, CHJIBI BO3JeHCTBHSI, YHCTOTE H
Ka4ecTBY CepMii;

® U3TOTABJIMBAKOTCH 110 CTPOIUM CTaHJapTaM.

4.3: BaxkHo, 4YTO0BI NANMEHT W KJIMHHLHUCTBHI,
OTBETCTBEHHbIE 32 NANMEHTAa, CTABHIUCh B
H3BECTHOCTH O JIKOGBIX H3MEHEHUSIX OTHOCHUTEIHHO
PEeKOMEHI0BAHHBIX HMMYHOCYIPECCHBHbIX
npenapaToB, BKJIOYAS HM3MEHEHHS 10 TeHEPUKAM.
(Yposenn He TudpdepenimpoBan)

4.4: Tloce mepex;II0OYEeHNs HA MPeNnapaThl-TeHEPUKH,
Ha3HAYeHHe KOTOPBIX KOHTPOJIHpYETCH MO YPOBHIO
KOHIEHTPauu B KPOBH, JOCTUTHHTE
COOTBETCTBYIOLIUX YPOBHeil M KOpPpeKTHpYiiTe 103y
TaK 4acTo, KaK 3TO HEOOX0IUMO /10 TeX IOp, MOKa He
JOCTUTHYTA KejlaeMasi KoHUeHTpauus. (Yposens He

Muddepennnponan).

BBoanas unpopmanus

Pan crpareruii no s5koHOMMHU 3aTpaT MOTYT NPEATIOKUTH
JOCTYN K TpaHCIUIAaHTAlMM TOTJa, KOIZJa pacXoibl Ha
UMMYHOCYIPECCHBHBIE JIEKAPCTBA HEMIOMEPHO BBICOKU.

Hcnons3oBanue JICKapCTB-TEHEPHKOB
CYIIECTBEHHO CHU3UTH 3aTPaThI.

MOXET

VIMMyHOCYTIpECCHBHAsL TEparusi C HCIONB30BaHHEM
TEeHEPUKOB 3TO MPUMEHEHHE [UIs JICYCHHS MPErapaTos,
KOTOPbIE H3TOTABIMBAIOTCS M PACIpPOCTPAHSIOTCS 0e3
[AaTeHTHOH 3aliMTBl, HO CTPYKTYpPHO HICHTHYHBI
JIEKapCTBEHHBIM IpenaparaM, HMEIOIMM 3allUIIeHHOe
(bupmMeHHOE HauMEHOBaHNe/OPIH]I.

OpHako CTaHAApThl IPOU3BOACTBA, PACHPOCTPAHEHUS U
KOHTPOJISL Ka4eCTBA MOTYT OBITh Pa3IHYHBIMU B Pa3HBIX
(hapMareBTHIECKUX KOMITaHUSX.

Kak mpaBmio, perynmpyoomue opraHbl He TpeOyloT,
4T00bI 3(P(PEKTUBHOCTH H OE30MACHOCTh T'CHEPUK-
MeMKaMeHTOB ObLTH mpoBepenbl B RCTS.

B wmemax monydeHus pa3pelleHus] PEeryJUpyROIIMX
OpPraHOB IMPOU3BOJUTENM T€HEPUKOB JOJDKHBI TOJBKO
J0Ka3aTh,  4TO WX  TIPOU3BOJACTBO  SABISAETCS
OMOYKBHBAIECHTHBIM CYIECTBYIOIIIM IIpEIapaTaM.

OnHako TeHepHKH, yTBepikaeHHble/omoOpenubie FDA
CIIA, npouuy TeCTUpOBaHUE Ha COOIIOACHUE KECTKUX
CTaHAAPTOB.

Yrobbl  monyunts  omobpenme FDA  (www.fda.
gov/cder/ogd; mociennee ooroBaenue 30 mapra 2009r.),
TEHEPUKH  JIOJDKHBI  YIOBIETBOPSTH  CICAYFOILIUM
TpeOOBaHUSIM:

¢ COoACpIKAT TC K€ AKTUBHBLIC BCUICCTBA-UHIPEIUCHTHI,
Kak 6peHZ[I/Ip0BaHHI>Ie TpernapaThl (HCaKTI/IBHLIe
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« be identical in strength, dosage form and route of
administration;

« have the same use indications;
« be bioequivalent;

« meet the same batch requirements for identity,
strength, purity and quality;

* be manufactured under the same strict standards of the
FDA’s good manufacturing practice regulations.

Similarly, the European Agency for the Evaluation of
Medicinal Products, also known as the European
Medicinal Agency
www.emea.europa.eu/htms/human/raguidelines/
datagenerics/biosimilars.htm; last accessed March 30,
2009) defines a generic medicinal product as a medicinal
product that has:

« the same qualitative and quantitative composition in
active substances as the reference product;

e the same pharmaceutical form as the

referencemedicinal product;

« bioequivalence with the reference medicinal product
demonstrated by appropriate bioavailability studies.

Tacrolimus, CsA, mTORi, MMF, and azathioprine are
all available as generics (loosely defined) in many
countries around the world.

However, the efficacy and the safety of these generics
may not always be firmly established by local regulatory
authorities charged with approving these agents.

S16 American Journal of Transplantation 2009; 9 (Suppl
3): S16-S18
Chapter 4

Rationale

e Lack of dialysis facilities may make kidney
transplantation the only life-saving therapy available for
some patients with CKD stage 5.

« Kidney transplantation is the therapy of choice to treat
CKD stage 5, since overall costs are lower, and
outcomes and quality of life are better compared to

SECTION | CHAPTER 4

HUHI'PEIUCHTBI MOTYT OTJINYAThLCA),
y

* MJICHTUYHBI N0 CHJIE BO3ICHUCTBHS, JO3HPOBKE (opM
BBIITyCKa U CII0CO0Y Ha3HAYEHHS,

* UMCHOT WJICHTUYHBIC ITOKa3aHUs,
¢ ABJIAKOTCA 6I/IO3KBI/IBaJ'IeHTOM;

* YIOBJIETBOPSET OJHOTHIIHBIM TPEOOBAaHHUAM JUIS
OIO3HABAEMOCTH, CHJIBI BO3JECHCTBHS, UYHCTOTE M
KaueCcTBY CEpul;

* U3TOTAaBIMBAIOTCS IO TEM X€ CTPOTUM CTaHIapTaM,
kotopele FDA mpenpsBiseT B MNpaBWIax XoOpoIIeH
TIPOU3BOJICTBEHHOH MPAKTHKH.

AmnanornunbiM  00pazom, EBpomneiickoe areHTCTBO IO
aTTeCTalun MCIUIIMHCKHUX npenaparos, TAaKXKE
m3BecTHOoe  kak  European  Medicinal ~ Agency
www.emea.europa.eu/htms/human/raguidelines/
datagenerics/biosimilars.htm; mocnennee oGHOBEHHE
30 mapra 2009 roma) ompenensieT JIEKapCTBCHHBII
Mnpernapar-reHepuk KakKk JICKapCTBECHHBIX MNpOAYKT,
KOTOPBIN OTBEYAET CIIELYIOUIUM YCIOBUAM!

* pUMEeT TOT JX€ KOJUYCCTBEHHBIM M KadueCTBEHHBIN
COCTaB MHIPUIMCHTOB B AKTHBHBIX BEIECTBaX, KaK W
pedepeHTHbII penapar;

* Ta e (apmaneBTHYecKas (opMa BBITYCKa, KaK U y

pedepeHTHOrO Npenapara,

* OMOPKBHUBAJICHTOCTh C peEePEHTHBIM MPEMapaToM, 4TO
MOATBEPIKAACTCSI COOTBETCTBYIOLIMMH HCCIIEIOBAHUSIMA
OHOIOCTYITHOCTH.

Takponumyc, CsA, mTORi, MMF u a3satuonpuH Bce

JOCTYIHBI ~KaK TCHEpHKH (COrJacHO  IIHPOKOTO
OIPEIEIICHIST) BO MHOTHX CTPaHaX MHUpA.
Opnako 3(dekTuBHOCTH ¥  0E30IaCHOCTH  ATHUX

T€HCPUKOB MOT'YT OBITH HE BCErja TBEpAO0 YCTaHOBJICHBI
MCECTHBIMU PETYJIUMPYIOUIUMHA OpraHaMu, B 00513aHHOCTH
KOTOPBIX BXOAUT YTBCPKACHUEC TaKUX ar€HTOB.

S16 American Journal of Transplantation 2009; 9 (Suppl
3): S16-S18
rnasa 4

O0ocHOBaHHE

e OtcyTcTBHE OOOpPYINOBaHUS IS AWATH3a MOXKET
clenaTh  TPAHCIUIAHTALMIO TI0YEK  eAWHCTBEHHBIM
CPEACTBOM CIIACEHUS JKU3HU MAIMEHTOB, KOTOpbIC
HMEIOT TepMUHaNIbHYIO cTaguto XITH.

hd TpaHCHJ’IaHTaHI/Iﬂ MOYCK SABJIACTCA Tepanuef/i BI)I60pa

JUIsl IedeHust TepMuHanbHON craauu XIIH, mockonbky
oO1iue 3aTpaThl HUXKE, a Pe3yJIbTaThl U KAYeCTBO JKU3HU

58



dialysis.

« Cost savings that do not compromise patient safety are
beneficial.

e Use of cytochrome P-450 inhibitors, such as
ketoconazole and diltiazem, allow therapeutic blood
levels of CsA to be achieved at a lower dose, thereby
reducing cost.

e Azathioprine can be used to achieve most of the
efficacy and safety of MMF, but at a much lower cost.

» An adequately tested bioequivalent generic formulation
can lower cost without compromising safety and
efficacy of the originally patented formulation.

Chronic maintenance dialysis is not available for many
patients in a number of developing countries in Asia,
Africa, and South America (59).

Patients living in remote areas may not have access to
dialysis.

Kidney  transplantation,  especially  preemptive
transplantation (before the need for chronic dialysis),
may be the only viable option for longterm renal
replacement therapy in many areas of the world.

Transplantation is the most cost-effective form of renal
replacement therapy, and offers a superior quality of life
compared to dialysis (60).

For all of these reasons, there is a growing demand for
kidney transplantation in the developing world, and it is
imperative that kidney transplantation be affordable.

Even where immunosuppressive drugs are available,
their high cost may preclude their use if adequate
health insurance coverage is not available (61).

Calcineurin inhibitors currently form the backbone of
immunosuppressive regimens, but their cost imposes a
longterm financial burden on patients in developing
countries.
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JIy4q1I€ 110 CPaBHECHHIO C TUAJTU30M.

* DKOHOMHS Ha 3aTparax, KOTopas KOMIIPOMETHPYET
0e3011aCHOCTh MAIMEHTOB, SABJISETCS NPEUMYIIECTBOM.

e Hcnosnp3oBaHHEe WHTHOUTOpOB muToXpoma P-450,
TaKUX KaK KETOHA30J M JUJITHA3EeM, ITO3BOJISET JOCTHYD
TepaneBTHUeckux ypoBHed CSA B kpoBu Ha Ooiee
HHU3KHX J03aX, TEM CaMbIM COKpaIlast 3aTpaThl.

* A3aTHONPUH MOXET HCIIOJIb30BATHCS ISl JOCTHKECHUS
Gonbuieit yactu a3dexruBHOCTH U OezonacHoctu MMF,
HO C TOPa3[i0 MEHBIIUMH 3aTpaTaMHu.

* AJICKBATHO NPOTECTUPOBAHHBIC OHOIKBHBAJICHTHBIC
TeHEPUKH MOTYT TaKXe CHH3HMTh 3aTpaThl 0e3 yuiepOa
Ui 6e30macHOCTH U 3()(EKTHBHOCTH TMEPBOHAYAIHLHO
3aI1aTCHTOBAHHBIX IIPEIIaPaTOB.

XpoHNYEeCKUH MOANEPKUBAIOIIUN IUalu3 HE JOCTYIEH
JUIsI MHOTHMX IAIEHTOB B ps€ Pa3BUBAIOIUXCSA CTpaH
Asun, Abpuku u I0xHoit Amepuxu (59).

BonbHble, mnpokuBaroniye B OTAAJICHHBIX paloHax,
MOTYT HE UMETh IOCTyTa K JHATU3Y.

TpaHCIUTaHTaIMsT TOYEK, OCOOSHHO YNpekKIaromas
TpaHCIUIaHTays! (10 BO3HUKHOBEHHUSI HEOOXOIMMOCTH B
XPOHHUYECKOM [HAIIM3E), MOXKET OBITh CIUHCTBEHHBIM
peabHBIM BapUaHTOM JUIs JIOIITOCPOYHOH
3aMECTUTEIbHOW IIOYEYHOH Teparmuud BO MHOTHX
peruoHax mMupa.

TpaHcrutaHTamus sBIsieTCs Hauboiee HKOHOMHYECKH
5GPEeKTUBHOH (QOPMOH 3aMECTUTENBHOHW IOYEYHOMH
TEpanuy U NpeIaraeT MpeBOCXOAHOE KaueCTBO KH3HH,
1o cpaBHEHUIO ¢ auanu3om (60).

BBuay Bcex 3TuUX NpUYMH B pPa3BUBAIOLIMXCS CTpaHAX
CYILIECTBYET pACTyIlUMH CHPOC Ha TPaHCIUIAHTALHU
Mo4yeK, M KpalHe BaXXHO cJeNaTh TPaHCIUIAHTALUH
TIOYKH JTOCTYITHBIMH.

ke  Korja  WMMYHOCYIPECCHBHBIE — MpeNaparhl
JIOCTYITHBI, KX BBICOKAs IIEHA MOXKET MPENSTCTBOBATh UX
HCIIOJIB30BAHMIO, €CJIM  HaJUIeKallee MeIUIMHCKOEe
cTpaxoBanue He gocTynHo (61).

WHruOuropsl KalbllGHEBPUHA B HACTOAIIEE BpeMs
COCTaBJISIIOT KOCTSIK MMMYHOCYNPECCHUBHBIX DPEKHMOB,
HO HUX  CTOUMOCTb  SIBISIETCS  JOJTOCPOYHBIM
¢uHaHCOBEIM  OpeMeHeM Il MAIMEHTOB B
Pa3BUBAIONIUXCS CTPaHAaX.
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Table 3: CNI cost reduction from the concomitant use of ketoconazole
Ta6auna 3: Canxenne 3aTpat Ha CNI| npu o1HOBpeMeHHOM HCII0JIL30BAHUM KETOHA30.1a
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Study/uccenoBanne CNI Keto (N) Control/ Mean follow- | Ketoconazole | Estimated
KOHTPOJIb up (months)/ (mg/day) cost
(N) cpeaHee Koi- | o/keronaszon | reduction/
BO MecsiIeB (mr/cyTin) cpeaHmit
MOHMTOPHHIA MPOLECHT
CHHIKCHU A
3atpat (%0)
First (66) 13 CsA 24 28 15 200 73
Butman (66A) CsA 15 - 11 400 72
Keogh (68) B CsA 23 20 25 200 80
Sobh (69) CsA 51 49 53 82,8 73
Carbajal (71) CsA 14 17 29 54 +17 60
El-Dahshan (73) 8 Tac 35 35 24 100 53
Soltero (73A) Tac 11 - 15 87 78

CNiI= calcineurin inhibitor; CsA= cyclosporine A; Keto= ketoconazole; Tac= tacrolimus.
o - Fixed total once daily dose, or mean + standard deviation./¢ukcupoBannas obmas exxeIHeBHAs 1033, WK

cpeaHee apudpMeTHIeCKoe * CTaHAAPTHOE OTKJIOHCHHUE
B-RCT

Forced discontinuation of CsA due to cost increases the
risk of acute rejection and may result in poor long-term
outcomes (62).

Calcineurin inhibitors and mTORi (sirolimus and
everolimus) are metabolized through the hepatic
cytochrome P-450 microsomal oxidase enzyme system.

Commonly used drugs such as the antifungal
ketoconazole and the nondihydropyridine calcium-
channel blocker (CCB) diltiazem are known inhibitors
of this enzyme system and increase blood levels of these
immunosuppressive drugs.

This, in turn, reduces the dose necessary to maintain
therapeutic blood levels (63,64).

A number of studies (Table 3) have shown that
ketoconazole, when used in a dose of 50-200 mg/day,
allows substantial reduction in the daily dose of CsA,
tacrolimus and sirolimus, while maintaining therapeutic
blood levels (65— 76).

Ina RCT (69), 51 patients received 100 mg/day of

ketoconazole along with CsA and 49 served as controls.

The dose reduction was highest at 1 month (76.5%) and
was maintained at 10 years (64.6%).

IIpunynurensHoe mnpekpamienue npuema CSA u3-3a
BBICOKOII CTOMMOCTH YBEIMYUBAE€T PUCK OCTPOTo
OTTOPXKCHUA u MOXET MIPUBECTHU K IJIOXUM
JOJITOCPOYHBIM pe3yibTatam (62).

Wuruburopsr kanpuuaeBpruaa ©# MTORI (cupoiumyc u
9BEPOJHMMYC)  MeTabONM3UPYETCsl  depe3  CHCTeMYy
[EYCHOYHOTO MHKPOCOMAJIBHOTO (depMmeHTHOTO
okucieHus nuroxpoma P-450.

Hanbonee yacTo ucnons3yemble MpenapaTsl, TaKHe Kak
TIPOTUBOTPUOKOBBIN KETOHA30J1 u
HETUAPONUPHUIMHOBBINA OJIOKATOP KalbLMEBBIX KaHAJIOB
JMJITHA3EM, SBIIIOTCS H3BECTHHIMUA MHTUOUTOPAMH JTOH
(epMEHTHOH CHCTEMBI U MOBBIIIAIOT YPOBEHb 3TUX
UMMYHOCYIPECCUBHBIX IIPENapaToB B KPOBU.

3710, B CBOIO OYepeb, COKPAILAET A03Y, HEOOXOIUMYIO
JUISL TIOAJEPKaHUs TEPAIIEBTHYECKUX YPOBHEH B KPOBH

(63,64).

Pan wmccnenoBanmit (cM. Tabnuimy 3) mokasaid, dTO
KETOHAa30J TpH ucnoinb3oBaHuu B go3e 50-200
Mr/CyTKH,  TO3BOJSET  CYHIECTBEHHO  COKPaTHTh
exenHeBHYI0 103y CSA, TakpoiauMmyca W CHPOJIHMYCA,
COXpaHssI [IPH 3TOM TEPANCBTHIECCKUEC YPOBHH B KPOBU
(65— 76).

B oxsom u3 RCT (69) 51 nanuent momyyan 100 mr/nexs
kertoHazona BMecte ¢ CSA, m 49 u3 HUX uUMeIH
YIOBJIETBOPUTEILHBIE YPOBHU IIOKa3aTelell B pamKax
UCCIIEZIOBAHUSL.

CHuwxeHHe /036l ObLT HAWBBICIIUM 4Yepe3 1 Mecsil
(76,5%) u mommepxuBamoch maimee B Teuenne 10 et
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The cost of CsA decreased by 73% at 1 year, 69% at 5
years and 63% at 10 years in the intervention group,
while the decrease in cost was 13% and 20% in the
control group at 1 and 10 years, respectively.

In another study (73), 70 patients on a tacrolimus-based
immunosuppression regimen were randomly allocated to
receive ketoconazole (n = 35) or no ketoconazole
(controls, n = 35).

The tacrolimus dose reduction was 58.7% at 6 months
and 53.8% at 2 years, leading to cost reduction of 56.9%
and 52.2%, respectively.

None of the studies has reported any adverse effect of
this approach on graft function.

Ketoconazole requires an acidic milieu in the stomach
for its absorption; hence, concomitant use of agents that
inhibit gastric acid secretion should be avoided.

In comparison to ketoconazole, the dose reduction
achieved with diltiazem is modest (67,77).

Hence, some would suggest that a nondihydropyridine
CCB, such as diltiazem, be used only in situations where
ketoconazole is contraindicated.

On the other hand, if patients discontinue ketoconazole
abruptly, the levels of immunosuppressive drugs may
drop precipitously and result in acute rejection.

A precipitous drop is less likely with ondihydropyridine
CCBs, and the risk of acute rejection may therefore be
less.

In addition, most KTRs have hypertension that requires
treatment, and nondihydropyridine CCBs may serve
the dual purpose of treating hypertension and reducing
cost.

The choice between ketoconazole and a CCB should
be adapted to the patient’s situation and preference.

The use of 2-h CsA concentration (C2) monitoring for
adjusting drug dose is not suitable for patients receiving
ketoconazole or diltiazem.
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(64.6 %).

Croumocth CSA cHu3mnace Ha 73% uepe3 1 ron, Ha
69% - gepe3 5 yer u Ha 63% - uyepe3 10 ner B rpymme
NAalMEeHTOB, TMONYYHMBIIMX TaKOe JICUYCHHE, XOTs
cokpamenne 3arpatr Obuio  13% wuw  20% B
KOHTponupyeMmoii rpymme ueped lrog u 10 uer,
COOTBETCTBEHHO.

B apyrom uccienosanuu (73), 70 marueHToB monyvanu

UMMYHOCYIIPECCUBHY O TEepaIuio Ha OCHOBE
TaKpPOIMMYyCa M CIIy4alHBIM 00pa3oM ObLIM IIOJIEJICHBI
Ha moaydarommx keroHazonm (N = 35) wim He

HOJIYYaOIINX KETOKOHA301 (KOHTponupyemsie, N = 35).

CHmwxkeHne 103kl Takponumyca Obuto 58,7% uepe3 6
mecsiieB U 53,8% wuepe3 2 roma, 4YTO MpPUBENO K
CHIDKEHHI0O cromMocTd Ha 56,9% wu 52,2%,
COOTBETCTBEHHO.

Hu oHO M3 3THX HCCIIEOBAaHMIT HE MOKA3aJI0 HUKAKHX
000YHBIX 3(hHEKTOB OT 3TOr0 MOAX0Ja Ha (DYHKIMIO
TPaHCILIAHTATA.

Kerokonazon st abcopOupn TpeOyeT Halnuuusi KUcion
Cpelbl B JKEIy[Ke; CIIEIOBaTelbHO, CileAyeT Hu3derath
COMYTCTBYIONIETO HCIONB30BaHHUSI AareHTOB, KOTOpPbIE
MPESITCTBYIOT 00Pa30BaHMUIO KHCIOTHI JKEIyI0YHOTO
COKa.

B CpaBHCHUM C KETOHA30JIOM COKpall€HUuC 03,
JAOCTUTHYTBIX C OUIITUA3EM, SBJIACTCA ooiee CKPOMHBIM
(67,77).

CJ'ICZ[OBaTCHLHO, HCKOTOPBIC CIHCHHUATMCTBI MOTIJIA OBl
NpeAnoOXnUTh, YTO HETHAPONUPUINHOBBIC 6J]OKaT0pr
KaJIbIIUEBBIX KaHAJIOB, TAaKHC KaK OUIITHA3CM, CJIICOYCT
HCTIOJIBb30BaTh JIMIIb B CUTyalUAX, TIA€ KETOHA30JI
IMPOTUBOIIOKA3aH.

C npyro# CTOpPOHBI, €CJIM MAIMEHTHI PE3KO MPEKPaIIaoT
PUHAMATD KETOHa3017, TO YPOBHH
MMMYHOCYIIPECCHBHBIX PETIapaToB MOTYT PE3KO YIaCTh
YTO MOXKET IIPHUBECTH K OCTPOMY OTTOPIKEHHIO.

CTpeMI/ITGIILHOC nag€Hue MEHEC BEPOATHO IIPU IMPUEME
HETUAPOTIMPHUANHOBBIC 6HOKaTOpI>I KaJIbIITUCBbIX
KaHaJIOB, U TaKUM 06p330M PHUCK OCTPOro OTTOPKCHUA
MOKET OBITh MCHBIIIC.

Kpowme toro, 6onbmmacTB0 KTRS HMEIOT rUnepToHuio,
4YTO TpeOyeT JedeHHs, U IPHEeM HEeTHIPONHPUANHOBBIC
OJIOKaTOpPB! KAIBIMEBBIX KaHAJIOB MOXKET CIY)KUTb
JIBOMHOM WENH: JIeYEeHHs TUIEPTOHUU U COKPALICHUS
3aTpar.

Boibop  Mexay — KETOHAa30JIoM M OJloKatopaMu
KaJIbIHEBBIX KaHAIOB JODKEH OBITh aJanTHPOBaH K
CHTYalL{H U [PEINOYTCHHSM KOHKPETHOTO MAL[MCHTA.

Hcnonp3oBanue 2-X4acOBOTO MOHUTOpHUHI'A

koHuentpaiuu  CSA  (C2) it KOPPEKTHPOBKH 1103
rpernapaTa He IOAXOAUT JJIs MAlMEHTOB, MOTYYaroluX
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Metabolic inhibitors interfere with the disposal—but not
the absorption—of CsA or tacrolimus, and therefore
flatten the AUC.

In this situation, the CsA AUC correlates better with CO
than C2.

Dose adjustments based on C2 levels may lead to CsA
toxicity (78).

Trough concentration monitoring therefore should be
used to adjust drug dosage.

Although  MMF is considered the preferred
antimetabolite for KTRs, the Mycophenolate Steroid
Sparing followup study showed that azathioprine-treated
patients experienced similar long-term outcomes
compared to those receiving MMF after a median 5.4
years (37).

CsA-ME was the CNI used in this study.

The length of hospital stay, incidence of acute rejections,
and the likelihood of return to dialysis were also similar
in the two groups.

In a cost-minimization analysis, MMF was found to be
15 times more expensive than azathioprine.

This study (and the lack of large differences in outcomes
in other studies comparing MMF with azathioprine)
suggests that it may be acceptable to use azathioprine in
place of MMF when cost is an important consideration.

A number of generic formulations of CsA, tacrolimus,
mTORiI and MMF are now available around the world.

Generic formulations vary from country to country.
Most countries require evidence of bioequivalence in

only a small number of patients before marketing is
permitted.

In many countries, however, generic formulations have
been available for over 10 years and their efficacy has
been established in real-life situations.

Head-to-head data comparing efficacy and toxicity are
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KETOHA30JI WX JUITHA3EM.

Merabonnyeckre HHIHOUTOPHI BIUSIIOT Ha SIIMHUHALIIO
— HO He Ha abcopbumro — CSA WM Takponumyca, u
nostomy criaaxusaor AUC.

B sroii curyain AUC CsA nyuie koppenupyer ¢ CO,
yem C2.

KoppekTtupoBku 103, OcHOBaHHbIe Ha ypoBHsiX C2,
MOTYT IpHBecTH K TokcuynocTu CSA (78).

B cBs3M ¢ 3TUM JOJDKEH HCIIOIB30BATHCS MOHUTOPHHT
MHUHUMAQJIBHOH KOHIEHTPAaLMH IS KOPPEKTHPOBKH
JIO3UPOBKH IIPENapaToB.

Xotsa MMF CUHMTAETCS MIPEMOYTUTEIHHBIM
agtuMmeradonurom a1 KTRS, Mccaemosanme 110
OTMEHE cTepoua0B Ha GpoHe Muko(deHoIaToB MMoKasaso,
4yTO OOJIbHBIE, MOJYYaBLIME a3aTHONPHH, IOKa3aIu
AQHAJIOTUYHBIE JIOJITOCPOYHBIE pe3yJbTaTbl, YTO H
6onbuble HA MMF uepes 5,4 et MenqUaHHOTO 3HAYCHHS

37).

B stom uccrnenoBannu B kauectse CNI ucmons3oBaics
CsA-ME.

CpOK TOCIUTAIM3alU, YaCTOTa OCTPBIX OTTOP)KCHI/Iﬁ u
BEPOATHOCTL BO3BpAll€HUSI Ha OHUAJIU3 TaKXKE ObLTH
AHAJIOTUYHBIMHU B JIBYX I'pyIiax.

ITpu ananuze munumuzanuu 3arpar MMF okazaincs B 15
pa3 I0poxKe, 4eEM a3aTHOIPHUH.

D10 HccnenoBanue (M OTCYTCTBHE OONBIINX Pa3IHYHin
B pe3yibTarax APYTUX HCCIEAOBAaHHUM, CpaBHUBABIIMX
MMF ¢ a3arronprHOM) CBHICTEIBCTBYET O TOM, YTO
MOJXKET OBITH IIPUEMIIEMbIM UCTIOJIb30BaHUE
azatuonprHa BMecto MMF, Kora cToMMOCTh SIBJISIETCS
Ba)KHBIM MOMEHTOM.

MmuoxkecTBO TeHepukoB CSA, Takponmumyca, MTORI u
MMEF Tteneps JOCTYIHBI BO BCEM MUPE.

Perentypbl TEHEPUKOB BapbUPYIOTCS B 3aBUCHMOCTH OT
CTpaHBI.

bonpmmMHCTBO ~ cTpaH  TpeOYyIOT  JIOKa3aTeNbCTB
OMOIKBUBAIEHTHOCTH JIMIIb CPeIy HEOOJBIIOro YHcia
MaMEeHTOB 10 pa3pelIeH s Ha IPOJaXKy MpenapaToB.

OnHako BO MHOTHX CTpaHax, PEHENTypbl T€HEPHKOB
y)K€ JOCTymHbI B TeyeHue Oonmee 10 ner u wux
3G GEeKTUBHOCTh JI0Ka3aHa pEANbHBIMH JKH3HCHHBIMH
CUTYalUsIMHU.

Kax  mnpasuino,

JAHHBIC o UHANBUAYAJIBHOMY
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generally not available for most generics (79-81). CpaBHEHHIO I(P(PEKTUBHOCTH U TOKCHYHOCTH HE
JOCTYTTHBI JIsl GOJTBITHHCTBA reHeprkoB (79-81).

Caution should therefore be exercised in choosing a IlosTomy citemyeT MPOSBIATH OCTOPOKHOCTH B BBIOOpE
generic formulation for use in KTRs. pelenTypbl TEHEPUKOB JUTSA MCIIOIb30Banust Ha KTRS.

B wujeane reHepUKH JOIDKHBI HCIOJIB30BATHCS TOJIBKO
Ideally, a generic formulation should be used only after mocne Toro, kak ux Ge3omacHocTh u 3PPEKTUBHOCTH
its safety and efficacy have been established in KTRs. 6butr IoaTBepkIeHBl Y KTRS.

Hcrounuk: American Journal of Transplantation 2009; 9 (Suppl 3): S16-S18 S18
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CHAPTER 5: MONITORING IMMUNOSUPPRESSIVE MEDICATIONS

I'NIABA 5: MOHUTOPHUHI KOHUHEHTPALIUN UMMYHOCYIIPECCHUBHBIX

INPEITAPATOB

CHAPTERS5: MONITORING
IMMUNOSUPPRESSIVE MEDICATIONS

5.1: We recommend measuring CNI blood levels
(1B), and suggest measuring at least:

« every other day during the immediate postoperative
period until target levels are reached (2C);

« whenever there is a change in medication or
patient status that may affect blood levels (2C);

e whenever there is a decline in kidney function
that may indicate nephrotoxicity or rejection.
(2C)

5.1.1: We suggest monitoring CsA using 12-h
trough (C0), 2-h post-dose (C2) or abbreviated
AUC. (2D)

5.1.2: We suggest monitoring tacrolimus using 12-
h trough (C0). (2C)

5.2: We suggest monitoring MMF levels. (2D)

5.3: We suggest monitoring mTORi levels. (2C)

AUC, area under concentration—-time curve; CNI,
calcineurin  inhibitor; CsA, cyclosporine A;
MMF,mycophenolatemofetil; mTORi, mammalian
target of rapamycin inhibitor(s).

Background

Cyclosporine A has a narrow therapeutic window and
variable absorption characteristics, even with the
microemulsion formulation (CsA-ME).

Therefore, the CsA dosage must be individualized to
find a balance between high levels that may be toxic and
low levels that may be insufficient to prevent rejection.

I'JIABA 5: MOHUTOPHUHI KOHIHEHTPAIIUUA
UMMYHOCYHPECCHUBHBIX ITPEITAPATOB

5.1: Mbl pexomeHayeM u3MepsATh ypoBeHb CNI B
kpoBu (1B) m mpennaraem JeaTh M3MepeHHs, MO
KpaiiHeil Mepe, B cileyIOLEM pesKUMe:

. yepe3 JeHb B Te4deHHe  OJM:Kaiiliero
MOCJIEONEPANHOHHOr0 TMEPHoAa 10 TeX IMOop, MoKa
mejeBbie ypoBHH He OyayT mAocTuruytoi (2 C);

* BCSKHMIl pa3, Korma ecTb HM3MEHeHHs B
HA3HAYEHHBIX  Npenaparax  WJIM  COCTOSIHUH
NAMEHTa, YTO MOKET MOBJIUATH HA YPOBHHU
npenapatos B kposu (2 C);

* BCAKMI pa3, Koraa HaOuIogaeTcsl yXyIduIeHHe
(GyHKIMM MOYeK, YTO MOKET CBH/ETEJIbCTBOBATH 0
He(POTOKCHYHOCTH Wi 0TTOpKeHuH. (2C)

5.1.1: Msl npeanaraeM NpPOBOAUTH MOHMTOPHMHI
ypoBHss CSA ¢ wucnojab3oBaHueM 12-4acoBBIX
muHumymoB (CO0), yepe3 2 4. mocjie BBeeHUs /103bI
(C2) nau coxkpamennoii AUC. (2D)

5.1.2: Mbl npeasiaraeM HpPOBOAMTb MOHMTOPHUHI
YPOBHSI TAKpOJHMyca ¢ HWCHOJAb30BaHMeM 12-
yacoBbix Muaumymos (C0). (2 C)

5.2: Msl npennaraem
yposust MMF. (2D)

npoBOAUTbL MOHHUTOPHUHI

5.3: Msbl mnpemiaraem
ypoeHss MTORI. (2 C)

NnNpoBOAUTH MOHMTOPHUHI

BBoanas undopmanus

[uknocnopus A UMeET Y3KOe TEPANEBTHYECKOE OKHO U
[EPEMEHHY O BCACBIBAEMOCTb, Jaxe B
mukposmybenn (CsA-ME).

Takum oOpasoM, mo3upoBka CSA jo/bKHa  OBITH
WHIUBHUyaIn3UpoBaHa, 4ToObl HalTH OallaHC MEXIy
BBICOKMM YPOBHEM, KOTOPBIH YIPOXKaeT TOKCUYHOCTHIO,
U HHU3KHM YpPOBHEM, KOTOPBIH MOXET OBITh HE
JIOCTaTOYHBIM JJIS TPEJOTBPAILCHHUS OTTOPIKECHHUSL.
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Variability in absorption is greatest during the first 4 h
after dosing, and during the first few weeks after
transplantation.

There are no RCTs comparing monitoring with no
monitoring; however, the fact that different target levels
influence efficacy and toxicity is strongly suggestive
that monitoring is beneficial (82).

The CO is the measured concentration after the dosing
interval (e.g. 12 h after dosing if the dosing interval is
every 12 h), C2 the concentration 2 h after dosing and
AUCO0-4 is the AUC during the first 4 h after dosing.

Fewer data are available to guide blood-level monitoring
of tacrolimus compared to CsA.

MPA is the active metabolite of MMF and the molecule
generally used for monitoring of MMF.

The half-lives of mTORI are greater than 48 h, making
anything but monitoring of CO unlikely to be useful.

There are no clinical methods for monitoring
corticosteroid blood levels.

There continues to be widespread interest in
pharmcodynamic assays for monitoring

immunosuppressive medication and adjusting dosing
accordingly.

However, there are insufficient data demonstrating the
efficacy of pharmacodynamic monitoring.

Rationale

CsA monitoring

Cyclosporine A absorption may increase substantially
during the first 1-2 weeks after transplantation.

In KTRs, absorption stabilizes by approximately the end
of the first month.

Common factors that might change CsA blood levels are
the use of other drugs affecting cytochrome P450 3A4
(CYP3A4) and/or P-glycoprotein, diet and intestinal
motility.
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BapuaTHBHOCTh BCAChIBAEMOCTH SIBJISICTCSI HAUOOJIBIIICH
B TCUCHUEC IICPBBIX 4 q TI0CJIC BBCACHHUS O0O3bI U B
TEUEHHE  TEPBBIX  HECKONbKMX  HENeNb  MOCie
TpaHCIUIAHTALIH.

Her wuccnenoannii RCTS, CpaBHUBIIMX CHTyalMH C
HAJMYUEM U OTCYTCTBHEM MOHHMTODHHIA, OJHAKO TOT
GbakT, 9TO pa3NMUHBIE [ENEBbIE YPOBHH BIMSIOT HA
3 (HEKTHBHOCTh U TOKCHYHOCTH SIBJISICTCS ApTYMEHTOM B
M0JIb3y PEKOMEHJAIMH O MPOBEIEHUH MOHHMTOPUHIA U
ero moss3e (82).

CO sBmsercs KOHLEHTpalued, H3MepsieMol Iocie
MHTEPBaJIOB BBeleHHs a03 (Hampumep, depes 12 .
II0CJIe BBEIECHUS, €CIIM WHTEpBaJl BBEICHUS Kaxkasle 12
4.), C2 - KOHIIEHTpaIs Yepe3 2 9. TIOCIe BBEICHHUS 103
u AUCO0-4 - sto AUC B TeueHue mepBbiX 4 4 mocie
BBEJICHHS J103.

MeHs1e JaHHBIX JOCTYIIHO [Jid aHaliu3a YPOBHA
KOHICHTpAllUU B KPOBH TaKpOJUMYCa IO CPAaBHCHUIO C
CsA.

MPA saBisercs aktuBHBIM MeTaboimToM MMF, n st
MOJICKYJIbI OOBIYHO HCIOJB3YIOTCS IJIsi KOHTPOJIS 3a
MMF.

Tepron momypacmana mTORI cocrassier Gonee 48 u.,
nmemasi  Bce, kpome  Monurtopuura CO, Bpsg nu
[eJ1eCO00pPa3HBIM.

OTCyTCTBYIOT KJIMHUYECKHE METObI JJISi MOHHUTOPHHIA
YPOBHSI KOPTUKOCTEPOH/IOB B KPOBH.

IIpogomxaroT ObITH NPEIMETOM IIUPOKOrO HHTEpeca
pe3ynbTaThl  (papMakOAMHAMUYECKHX OHOIOTMYECKHX
UCTIBITAaHUH Ha MpPEAMET MOHMTOPHHIA KOHLEHTPALUU
MMMYHOCYIPECCUBHBIX JIEKAPCTB M COOTBETCTBYIOLIEH
KOPPEKTUPOBKH HX JO3UPOBKH.

OnHaKo HE CyIIECTBYET [OCTATOYHO IOCTOBEPHBIX
JTAHHBIX, MTOJITBEPIKIAROIINX 3 PEKTUBHOCTD
(bapMakoJMHAMUYIECKOTO MOHUTOPHHT'A.

O0ocHOBaHueE

Mounutopunr CsA

BcacbiBaeMOCTh LUKIIOCTIOpUHA A MOXKET CYLIECTBEHHO
BO3pacTH B TEUCHHME TMEPBHIX Hexenb 1-2 mocie
TpaHCILJIAHTAIIHH.

V naunentoB KTRS BcacbiBaeMoCTh CTaOMIN3UPYETCS
MIPHUMEPHO K KOHILY TIEPBOTO MECSIIA.

Haubonee pacnpocrpaneHHble — (aKTOPbL, KOTOPBIE
MOTYT H3MEHHTb ypoBenb CSA B KpoBH, 3TO
WCMOb30BAHUE JIPYTMX IPernaparoB, BIHSAIOIIUX Ha
muroxpom  P450 3A4  (CYP3A4) w/wmm  P-
TJTUKOTIPOTEUHBI, TUETHI U MEPUCTATbTHKA KUIIICYHHKA.
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There are no studies comparing one schedule of
monitoring vs. another; however, tailoring the
monitoring schedule to the expected absorption
variability is a reasonable, empirical approach.

There are no data to suggest whether monitoring blood
levels in stable patients beyond the first few weeks after
transplantation is beneficial.

There are few RCTs to define optimal target blood
levels.

Target levels should generally reflect the overall
immunosuppressive medication regimen, and therefore
target levels may vary accordingly.

For example, it may be prudent to use lower early
posttransplant target blood levels when an induction
antibody is used.

In any case, blood-level monitoring with predetermined
targets can be effectively used to balance the risk for
rejection with the risk for toxicity.

Cyclosporine A CO has often been used for therapeutic
drug monitoring, but CO does not correlate closely with
AUCO0-4.

Blood levels at 2 h after drug administration (C2),
instead of at 12 h (CO if the dosing interval is 12 h), have
been used to monitor CsA therapy with the CsA-ME
formulation.

Although C2 levels appear to correlate more closely
with AUCO0—4, no differences have been observed in two
RCTs between the incidence of acute rejection, graft
loss or adverse events whether patients were monitored
by AUCO0-4 or C2 or CO levels (83).

Overall, a very low strength of evidence suggests
uncertain trade-offs between using CO or C2 (see
Evidence Profile and accompanying evidence in
Supporting Tables 34-36 at
http://wwwa3.interscience.wiley.com/journal/118499698/
toc); therefore, either CO or C2 blood levels are
acceptable.
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Her uccrnenoBaHuii Mo CpaBHEHHIO pa3HBIX TpadUKOB
IIPOBEIEHUS MOHHUTOPHHIA; BMECTE C TEM,
MHIUBUyaIbHas KOPPEKTHPOBKa pacnucaHus
MOHHUTOPHHTA HCXOJSl W3 OXHIaeMOW BapHaTUBHOCTH

BCaChIBAGMOCTH  MPEACTABISAET  COOOH  pasyMHBIH
SMITUPHYECKUH TTOIXOI.
Her nmaHHBIX UL TOATBEPXKICHHS, YTO MOHHUTOPHHT

YpOBHSI Iperiapara B KPOBU Yy CTAOMJIBHBIX IMallMEHTOB
IOCIe  MEpBBIX  HECKOINbKMX  Helenb  Iocie
TPaHCIIAHTALIMH, SBJISETCS MOJIE3HBIM.

CymectByer Heckonbko RCTS wuccnenoBanuit 1o
OIIPEACIICHUIO OIITUMAJIBHBIX LTCJICBBIX ypOBHCﬁ
[penaparoB B KPOBH.

LleneBble KOHLEHTPAUWM OOBIYHO MOJDKHBI OTPAXaTh
0COOEHHOCTH PEKUMA UMMYHOCYIIPECCUBHOM TEpAITUH B
LeJIOM, M TI03TOMY KOHEYHbIE IIeJIeBble IOKa3aTesn
YpOBHSI IIpenapaToB B KPOBH MOTYT COOTBETCTBEHHO
BapbUpPOBATHCSL.

Hampumep, MoxeT OBITh pa3yMHBIM HCIOJNB30BaTh
Oosiee HM3KHE YpPOBHHM IIperapata B KPOBH Ha paHHEM
nepuojie Tocie TPaHCIUNIAHTAIMH, B CIydYasx Koraa
UCIIONB3yeTCs MHAYKIUS aHTHUTEIaMU.

B mo06oM cilydae MOHHMTOPHHI YPOBHS IIPENapaToB B
KpOBH C 3apaHee YCTAHOBJICHHOW LENbIO MOXET
(G (EKTHBHO WCHONB30BaThCS Ul OalaHCHPOBAHUS
PHCKOB OTTOP)KEHHS C PUCKOM TOKCHYHOCTH.

Huknociopur A CO dyacTo OBIT HCIOJNB30BaH IS
MOHHUTOpHHra  JieKapcTBeHHON Tepanuu, HO CO He
umeeT TecHOH koppemsuu ¢ AUCO-4.

YpoBeHb mpemapara B KpOBH yepe3 2 Y. IOcie
BBeneHus: mpernapara (C2), Bmecto 12 u. (CO -ecnm
UHTEpBal MEXIy BBeACHHEM 103 12 u4.), ObuI
UCIIONB30BaH Il MoHHTOpuHra >ddextuBHocTH CSA
Tepanuu ¢ npuMmenennem CSA-ME.

Xots ypoBenb C2, kak mpenctasisiercsi, 0ojiee TECHO
koppenupyer ¢ AUCO0—4, He ObUIO 3aMEUEHO passinyuunit
B aByx RCT wmcciemoBaHusX IO YacTOTe OCTPOTO
OTTOPKEHHMS, MOTEPU TPAHCIUIAHTATA WIIH IT00OYHBIM
spdexktaM B 3aBUCHUMOCTH OT TOTO, IO KaKUM
napaMeTpaM OCYIIECTBISUICS MOHHTOPUHT COCTOSHHS
nauenToB: yposau AUCO0-4, wu C2, umu CO (83).

B LIEJIOM, OUCHb HU3Kas y0eTUTenbHOCTD
JI0Ka3aTeNIbCTB npenoiaraer HEOIPEeAeICHHBII
KoMIpomMucc Mexay ucrnons3opannem CO mmm C2 (cwm.
IMpoduns  noka3aTenbcTB W JIONOJHUTENBHEIS
BCIOMOTaTeNbHbIE Tabmumsr  NeNe34-36  Ha
http://wwwa3.interscience.wiley.com/journal/118499698/
toc); takum obpasom, u ypoenb CO, u yposenr C2
SIBJISIOTCS TIPUEMIIEMBIMU METOIAMU.

66



Tacrolimus monitoring

There have been fewer studies with blood-level
monitoring for tacrolimus than for CsA.

However, available evidence suggests that the benefits
and harm of therapeutic drug monitoring for these two
CNils are similar.

Tacrolimus CO is correlated with the AUC of tacrolimus
(generally r >0.8) (84,85).

Hcrounux: American Journal of Transplantation 2009; 9
(Suppl 3): S19-S20 S19

This relationship appears to be better during the first few
months after transplant than later; however, there is high
inter- and intrapatient variability.

As is the case for CsA, there are no studies comparing
one schedule of monitoring tacrolimus vs. another;
however, tailoring the monitoring schedule to the
expected absorption variability is a reasonable, empirical
approach.

Target levels for tacrolimus should reflect the patient’s
overall immunosuppressive drug regimen and risk for
rejection, with higher targets early after transplantation,
and lower targets later.

MMF monitoring

The AUC is widely regarded as the best measure of
overall drug exposure of MPA.

Pharmacokinetic studies have demonstrated poor
correlation of CO with the full AUC (86).

The inability of single-point sampling strategies,
particularly those in the early postdose period, to
effectively predict the AUC has resulted in a number of
studies investigating the use of limited sampling
strategies.

These strategies use a number of sampling points,
usually between 2 and 4 h, to predict the AUC (87).

Mycophenolate mofetil has conventionally been
administered at a fixed dose without routinely
monitoring MPA blood levels.

Therapeutic drug monitoring during MMF therapy
remains controversial.
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MonuTtopuHr Takpoaumyca

IIpoBeneHO MeHbIIe HCCICAOBAHUI MO0 MOHHTOPUHTY
YpOBHSI Takposmmyca B KpoBH, uem CSA.

BwmecTte ¢ TeM nMeromrecs JaHHbIE CBUICTEIBCTBYIOT O
TOM, YTO BBITOJ(bI U BPEJ MOHUTOPHHIA JICKAPCTBEHHO
tepanuu 11 3TuxX AByx CNIS aHamoruyHsl.

Takpomumyc CO xoppenupyer ¢ AUC Takpomumyca
(xak mpaswuio, r > 0,8) (84,85).

Ora cBA3b, MO-BUAUMOMY, 0OOJiee BBICOKAs B TEUCHHE
TIEPBBIX HECKOJBKUX MECSIEB IOCTe Tepecaakd, YeM
TO3/HEe; OHAKO, CYMIECTBYET BBHICOKAsl BAPUATHBHOCTD
KaK MEXIy NalueHTaM{, TaK U Y OJHOTO M TOTO JKe
nalyenTa.

Taxxe kak u B ciydae CSA, HeT ucclIeJOBaHUM IO

CPAaBHEHUIO PasHBIX rpadukoB MIPOBECHUS
MOHHMTOPHHTA II0 TaKpPOJIMMYCY, BMECT€ C TEM,
UHIUBHyalbHast KOPPEKTHUPOBKA pacnucaHus

MOHUTOpHUHIa HUCXOAA U3 O)KHZ[aCMOﬁ BapHaTUBHOCTHU
BCACBIBAGMOCTH  IIPEJCTABIsET COOOH  pa3yMHBIH
SMIUPUIECKHN TTOXOI.

IleneBple moka3arenu TAKpOJIUMYCa JOJIKHBI OTPaXkaTh
0COOEHHOCTH PEKUMA UMMYHOCYIPECCUBHOM TEpAITH B
LIEJIOM M PHUCK OTTOPXEHUs, Oojee BBICOKHE LEeNIeBbIC
YPOBHHU YMECTHBI Cpa3y I10CjIe TPaHCIUIAHTALUK U OoJiee
HHU3KHE - [T03/IHEE.

Monurtopuar MMF

HIupoxo  mpunAto, uto AUC sBisercss mydmmm
HHCTPYMEHTOM  H3MepeHusi  o0Imiero  Bo3aeHcTBHs/
sKkcno3uiuu npemnapara MPA.

®dapMaKkOKEHETHIECKHE
MIPOJIEMOHCTPHUPOBAIIN
mostroit AUC (86).

HCCIICIOBAHMS
cnabyro kxoppemsumio  CO ¢

HecnocoOHoCTh CTpareruii eauHUYHOrO OTOOpa Npod
spdextuBHO  nporHozupoBats  AUC, ocobeHHO B
HayaJie NMepuoja 1ocie BBEICHHS 1036, MOJTBEpKACHA
psaxoM UCCIIEI0BaHUH, H3Yy4aBIIUX CTpaTeruu
HCTIOJIb30BaHUS OIrPAaHUYCHHOTO KOJIUYCCTBA l'lp06.

DTH CTpaTerdll WCIOJIB3YIOT HEKOTOPOE KOJINYECTBO
TOoYeK 0TOOpa NpoO, 0OBIYHO MEXKAY 2 U 4 yacamu, AT

nporrosupoBarust AUC (87).

MMF o6bryHO Ha3HavyaeTcs B (PUKCHPOBAHHBIX J103aX
0e3 peryisipHOro MoHUTOpHHTA YpoBHST MPA B kKpoBH.

MOHUTOPUHT JIEKapPCTBEHHOHN TEPANMU B XOJ€E Tepanuu
MMEF ocraeTcs CIOpHBIM.

67



Available studies have serious limitations and report
conflicting results.

Early after transplantation, MPA AUC might be
correlated with a lower risk of acute rejection than CO,
but this is supported by only a single RCT (88).

There are two RCTs showing that targeting different
MPA AUC resulted in different rates of acute rejection
(89,90).

Several observational studies have also shown that MPA
AUC early after transplantation correlates with acute
rejection (91-93).

Most studies showed little correlation between MPA
pharmacokinetic parameters and adverse effects (89—
93).

In addition, there is an important intrapatient variability
of MPA pharmacokinetics and an increasing number of
different drug combinations, which may affect MPA
bioavailability.

The proposed therapeutic window of the MPA AUCO-
12 (30-60 Ig-h/mL) is restricted to the early
posttransplant period and when MMF is used in
combination with CsA.

In general, MPA CO 1.0-3.5 mg/L correlates with MPA
AUCO0-12 (30-60 Ig-h/mL) in patients treated with CsA.

A summary of the RCTs about MPA monitoring is
provided in Supporting Table 37.

MTORI monitoring

The pharmacokinetics of mTORi sirolimus and

everolimus differ substantially (94).

Although the time to peak concentration is similar
between the two mTORI, the half-life of sirolimus is
about 60 h in adults (10-24 in children), while that of
everolimus is 28—-35 h (95,96).

In general, CO correlates well with AUC0-12 (95,97).

Therefore, CO is probably adequate for monitoring
mTORI levels.

There are limited observational data suggesting that
mTORI CO correlate with adverse effects (98).
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HNmerommecs HUCCICO0BaHUS HUMCIOT CEPbE3HBIC
OIrpaHNYCHUSA U TPOTUBOPCYUBBIC PC3YJILTATHI.

B pannem nepuoje nocie TpaHciuiantauun MPA AUC
MOTYT OBITH CBSI3aHBl C MEHBIINM PHCKOM OCTPOTO
ortopkeHusi, 4eM CO, HO 3TO MOATBEPIKAACTCS TOJNBKO
enuncTBeHHbIM RCT wnccnemoBanuem (88).

CymectByror n18a RCT uccienoBanusi, NOKa3bIBalOLIKE,
YTO YyCTaHOBJEHHE LesieBbiX 3HaueHnii MPA AUC
NPUBETIO K PA3NUYHON YaCTOTE€ OCTPOTO OTTOPKEHHS

(89,90).

Heckombko 0OCEpBAIMOHHBIX HCCIIEMOBAHUI — TaKKe
nokazanu, uto MPA AUC B paHHeM mnepuoze mocie
TPAHCIUTAHTALMH KOPPEIUPYET C YacCTOTOH OCTPBIX
orropkernit (91-93).

BOJNBIIMHCTBO ~ MCCICOBAHMH  MOKa3aiM  HU3KYIO
KOPPEISILIAI0 MEXLY (hapMaKOKEeHETHYECKUMH
napamerpamu MPA 1 noboussiMu s dpexramu (89-93).

Kpome Toro, 3aMeucHa CylleCTBEHHAs BapUaTUBHOCTD
o OTHOMY u TOMY xKe HaLUEeHTY
(apmakokeHeTHUeCKUX XapakTepucTuk MPA u Bce
yBEINYUBAoIIeecs KOJIMYECTBO KOMOMHAIMH
Pa3IUYHBIX MPENapaToB, KOTOPbIE MOTYT INOBIHUATH Ha
o6uomoctynHocTh MPA.

IIpenmonaraemerii TepaneBTUdecknii auamnazoH MPA
AUC0-12 (30-60 Ig-h/mi) memecoobpazen B paHHEM
nepHoje MOcie TPAHCIUIAHTAllMK, W B CIyYasX KOTaa
MMF ucnons3yercst B couetannu ¢ CSA.

B memom, MPA CO 1.0- 3,5 mr/JI xoppenupyer c
AUCO0-12 MPA (30-60 Ig-h/m) y manmenTtoB, KoTopbie
npuauMaiot CsA.

Kparkast wundopmamus o RCT wuccienoBaHusx 1o
MOHHUTOPUHTY MPA npeaocTaBiseTcs BO
BCTIOMOTATeNbHOH Tabmue 37.

Monutopuar mTORI

DapMaKOKEHETHUECKHE  XapaKTE€PUCTUKU MTORI
CHpPOJIMMyCa U 3BEPONIMYCa CYIMIECTBEHHO OTIHYAIOTCSA

(94).

XoTss BpeMsl NHKOBOM KOHIECHTPALUs aHAJOTHIHO
mexkny asyms  MTORI, mepwom  momypacmama
cupoMMyca coctaBisieT okojo 60 9. y B3pocmsix (10—
24 y nereit), a st sBeponmumyca --28-35 u. (95,96).

B uenom, CO xopomo koppemupyer ¢ AUC0-12
(95,97).

Takum oOpazom, CO, BeposTHO, SBISETCS JAOCTATOYHO
aJIcKBaTHBIM METOJOM JUId MOHHUTOpDHHIA YpPOBHEH

mTORi.

CymecTtByer
HaOJIIOACHUH,

OrpaHHYCHHOE
MPEIOTATAOIIHX,

KOJIMYECTBO  JTAHHBIX
yto MTORi CO
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There are no RCTs demonstrating that monitoring
mTORI CO reduces acute rejection or adverse effects.

Research Recommendations

e RCTs with adequate statistical power are needed to
determine the cost-effectiveness of therapeutic drug
monitoring for all immunosuppressive agents with
measurable blood levels.
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Koppenupyer ¢ nodounsiMu dddexramu (98).
Her RCT wuccnenoBanuii, IEMOHCTPHPYIOUIMX, 4YTO
mouutopuar MTORiI  CO  ymeHbmmaer  ocrtpoe

OTTOp)KEHHE WM MOOOYHBIE d)(PEKTHI.

HayuHo-ucciieioBarejibcCKue PEKOMEHAAMH

¢ HeobOxomumbel RCT wucciienoBanus ¢ aJeKBaTHOU
CTaTUCTUYECKON YOEOUTENbHOCTBIO ISl OMpE/IeIeHHs
peHTa0eNbHOCTH MOHUTOPUHTA JIEKAPCTBEHHOW Tepanuu
Uil BCEX  HMMMYHOCYIIPECCHBHBIX  areHTOB  C
WU3MEPUMBIMU YPOBHSMHU IpENapaToB B KPOBH.

Hcrounuk: S20 American Journal of Transplantation 2009; 9 (Suppl 3): S19-S20
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SECTION I CHAPTER 6

CHAPTER 6: : TREATMENT OF ACUTE REJECTION

I'JIABA 6: JEYHEHHUE OCTPOI'O OTTOPXXEHUSA

CHAPTER 6: TREATMENT OF ACUTE
REJECTION

6.1: We recommend biopsy before treating acute
rejection, unless the biopsy will substantially delay
treatment. (1C)

6.2: We suggest treating subclinical and borderline
acute rejection. (2D)

6.3: We recommend corticosteroids for the initial
treatment of acute cellular rejection. (1D)

6.3.1: We suggest adding or restoring maintenance
prednisone in patients not on steroids who have a
rejection episode. (2D)

6.3.2: We suggest using lymphocyte-depleting
antibodies or OKT3 for acute cellular rejections that
do not respond to corticosteroids, and for recurrent
acute cellular rejections. (2C)

6.4: We suggest treating antibody-mediated acute
rejection with one or more of the following
alternatives, with or without corticosteroids (2C):

« plasma exchange;

e intravenous immunoglobulin;

« anti-CD20 antibody;

 lymphocyte-depleting antibody.

6.5: For patients who have a rejection episode, we
suggest adding mycophenolate if the patient is not

receiving mycophenolate or azathioprine, or
switching azathioprine to mycophenolate. (2D)

OKT3, muromonab (anti-T-cell antibody).

I'JIABA 6: JEYEHUE OCTPOI'O OTTOPXXEHUA

6.1: Mbl pexoMeHJyeM NpoOBeJeHHe OUONCUHU Hepe]
HayajaoM JieueHHsl OCTPOr0  OTTOp:KEHHsA, 32
HCKJII0YeHHeM cJy4daeB, Koraa Owuomcusi Oyzaer
CYIIECTBEHHO OTKJIAAbIBATH JeyeHue. (1C)

6.2: Mpbl mnpemiaraeM  NPOBOAUTH  JieYeHHE
CYOK/JIMHMYECKOr0 M  NOrPAHHYHOIO  OCTPOro
orrop:kenus. (2D)

6.3: Mb1 peKoMeHyeM NPUMEHSITh

KOPTHKOCTEPOU/IBI /IUIsl MePBOHAYAIBLHOIO JeYeHHs
0CTPOro KjaerouHoro orrop:kenus. (1 D)

6.3.1: Mpbi npemjiaraeM  /100aBJSITh WIH
BO3000HOBJISITH HA3HAYEHHE NMPETHU30HA B KAUeCTBe
NOJJep:KUBAIONIeHl  Tepamuu  JJsl  NAIMEHTOB,

KOTOpble He MOJY4YalT CTepOHIbI,
HMEIOT 3MH30/1bI 0TTOpKeHust. (2D)

HO KOTOpbIe

6.3.2: Mp1 npeaJaraeM HCIOJIb30BATH
JumdouuTopaspymamue anturena nian OKT3 pas
JIeYeHHs] OCTPOro KJIETOYHOTO OTTOPIKEHMs, KOraa
HEeT OTBeTAa HA JieYeHHe KOPTHKOCTEPOMAAMH, a
TaKKe /ISl PeHUMBUPYIOLIET0 OCTPOro KJIETOYHOro
orrop:kenus. (2 C)

6.4: Mbi npenjiaraemMm JieyeHue
AHTHTEJ00MOCPENYEMOT0  OCTPOr0  OTTOPIKEHHS
nyTeM OJHOH JH00 HECKOJIBKHX W3 CJIeIyIOUIuX
aJIbTEPHATHB, ¢ NPUMEHEHHEM KOPTHKOCTEPOHI0B
uiu 6e3 nux (2 C):

* masmadepes;

* BHYTPUBEHHOE BBe/IeHHEe HMMYHOIJIO0YJIMHOB;

e anTuTtesa npotus CJ20 -kieToK;

e JIMM(poIUTOPA3pPYIIAIOLIHE AHTHTEJIA.

6.5: Jlnsi manMeHTOB, KOTOpPble HMEKT 3IH30bI
OTTOPKEHHS, MBI npeajiaraem J00ABJIATH
MHKO(EHOST, eC/IH MAUeHT He MOJY4YaeT ero Wiu

a3aTHONPHH, MJIM 3aMEHHTh A3aTHONPUH HA
mukodenost. (2D)

70



Background

An acute rejection episode is the consequence of an
immune response of the host to destroy the graft.

It is of cellular (lymphocyte) and/or humoral (circulating
antibody) origin.

An acute rejection is clinically suspected in patients
experiencing an increase in serum creatinine, after the
exclusion of other causes of graft dysfunction (generally
with biopsy).

We know from the early days of transplantation, before
there were effective antirejection treatments, that
untreated acute rejection inevitably results in graft
destruction.

Therefore, it is strongly recommended that acute
rejection episodes be treated, unless the treatment is
expected to be life-threatening or to cause harm severe
enough to preclude treatment.

Acute rejection is characterized by a decline in kidney
function accompanied by well-established diagnostic
features on kidney allograft biopsy.

Subclinical acute rejection is defined by the presence of
histological changes specific for acute rejection on
screening or protocol biopsy, in the absence of clinical
symptoms or signs.

Acute cellular rejections are acute T-cell-mediated
rejections and respond to treatment with corticosteroids.

Borderline  acute  rejection is  defined by
histopathological changes that are only ‘suspicious for
acute rejection’ according to the Banff classification
schema (99).

A rejection episode is said to be unresponsive to
treatment when graft function does not return to baseline
after the last dose of treatment.

An antibody-mediated rejection is defined by
histological changes caused by a circulating, anti-HLA,
donor-specific antibody.

The following criteria are generally used to determine
whether an acute rejection is caused by a donorspecific
antibody:
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Beoanas undopmanus

D301 OCTPOTO OTTOPKCHUA ABJIACTCA CICIACTBUEM
UMMYHHOI'O OTBE€TA PECHUIIMCHTA C LECJIbIO YHUYTOXCHUA
TpaHCIUIaHTaTa.

OH uMeer KIeTo4HOEe (JTMMGOIUTHL) W/HIIH [YMOPAIBHOE
(UMpPKyIMPYIOIIHE aHTHTENA) IIPOUCXOXKICHHUE.

OcTpoe OTTOpKCHHE KIMHHUYECKH [0JI03PEBACTC Y
MMalMCeHTOB, HMMCIOIIUX TOBBIIICHHEIN KpCaTUHUH B
CBIBOPOTKE KPOBH, ITOCJIC€ UCKIIIOUYCHUSA APYTUX INPUIUNH
aucyHKumu  TpaHciulanTata  (Kak  OpaBWiIo, ¢
6uoricueit).

Mer 3HaeM, 9TO ¢ TepBBIX AHEH Mocie TPaHCIUIaHTAIHN
10 Havana 3()(GEKTUBHOW TepalHu NPOTUB OTTOPKEHUS
OTCYTCTBHE TEpAIUH OCTPOrO OTTOPIKEHHS HEn30eKHO
MIPUBOANT K YHHYTOXKEHHIO TPAHCIUIAHTATA.

Takum  00pa3oM,  HACTOSTENLHO  PEKOMEHIyeTCs
IOPOBOJUTH JEUEHHE SIU30J0B OCTPOrO OTTOPKEHHUS,
KpOMEe CHUTyaluil, KOrja Takoe JEUeHHEe CUMTaeTcs
Yrpoxarouum KHU3HHU niIn MOXET IPUYUHUTH
JOCTAaTOYHO CEPBhE3HBIH ymepo.

OcTtpoe OTTOp)KEHHE XapaKTepH3YeTCsl CHIDKCHHUEM
GbyHKIHHI TIOYEK, CONPOBOXKIAETCS TOYHO
YCTaHOBJIEHHBIMH JUArHOCTHYECKUMHU IapaMeTpaMu
IpY OMOTICHH TTOYEYHOTO TPAaHCILUIAHTATA.

CyOKIMHHUYECKOE OCTPOE OTTOPKEHUE XapaKTepU3yeTCs
MPUCYTCTBUEM THCTOJIOTHYECKUX WU3MEHEHHH,
XapakTepHbIX  JUIi  OCTPOrO  OTTOPXKEHHUs  Ha
CKPUHHUHIOBBIX HJIM IIPOTOKOJIBHBIX OMOICHSX, B Cilydyae
OTCYTCTBHSI IPU ITOM KIMHHUYECKUX CHUMIITOMOB HJIH
MPU3HAKOB.

OcTpoe  KJICTOYHOE  OTTOP)KCHHE  3TO  OCTPOe
OTTOpPIKEHHE, OIocpeayemMoe T-xieTkamu u
OTBEYAIOIIIEC HA JICUCHHE KOPTUKOCTECPOHIAMH.

TTorpaHuuHOE OCTPOE OTTOPIKEHUE XAPAKTEPH3YETCS
THCTONATOJIOTHYECKUMH ~ M3MEHEHHsAMH,  KOTOpbIE
TOJIBKO BBI3BIBAIOT IIOJJO3PCHHE HA OCTPOE OTTOPXKEHHUE,
coracHo cxeMsl kiaccudukanuu bandd (99).

CuuTaeTcst, 4TO 3MM30/1 OTTOPXKEHHS HE aeT OTBETa Ha
JICUCHUC, Koraga @yHKHI/Iﬂ TpaHCIUIaHTaTa HEC
BO3BpallaeTcst K 0a30BOMY YPOBHIO IOCIE MOCIEAHEH
JI03bI JICUCHHUSL.

AHTHTEII00TIOCPElyeMOE OTTOPIKEHHE XapaKTEePHU3yeTCs
THCTOJIOTHYECKAMHU M3MEHEHUSIMH, BBI3BAaHHBIMHU
mupkyssiued antu-HLA, ciennudeckux s TaHHOTO
JIOHOpA aHTUTEII.

Crnenyromuye KpUTEPUH OOBIYHO HCIOJB3YIOTCS JUIS

OonpeaAciICHus, OBLIO TN OCTpPO€ OTTOPKEHHUE BBI3BAHO
aHTUTCIIaMHU, CHGI_II/ICI)I/I'-ICCKI/IMI/I JJIs1 JAHHOT'O JOHOpa:
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i) staining of peritubular capillaries with C4d
(fourth complement fraction);

i) the presence of a circulating, anti-HLA,
donor-specific antibody and

iii) iii) histological changes consistent with an
antibodymediated rejection including (but

not limited to) the presence of
polymorphonuclear cells in peritubular
capillaries.

Rationale

« Several causes of decreased kidney function can only
be distinguished from acute rejection by biopsy.

« Treatment of decreased kidney allograft function that is
not caused by acute rejection with additional
immunosuppressive medication may be harmful.

e Treating subclinical acute rejection discovered on
protocol biopsy may improve graft survival.

» Most acute cellular rejection responds to treatment
with corticosteroids.

« Treating acute cellular rejection that is unresponsive to
corticosteroids or recurs with an anti-T-cell antibody
may prolong graft survival.

e Increasing the amount of immunosuppressive
medication after an acute cellular rejection may help
prevent further rejection.

e Treating borderline rejection may prolong graft
survival.

* A number of measures may be effective in treating
antibody-mediated  rejections, including  plasma
exchange, intravenous immunuoglobulin, anti-CD20
antibody and anti—T-cell antibodies.

Although there are no RCTs to establish that obtaining

a biopsy improves outcomes of suspected acute
rejection, there are alternative diagnoses that might
mimic an acute rejection episode.
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i) OKpalllMBaHHE TEPUTYOYJISPHBIX KAIMIUISIPOB
C4d (YetBeprast (ppakimsi KOMIUIEMEHTA);

i) NPUCYTCTBUE LUPKYJIUpyOmuX, aHTu-HLA,
aHTUTed,  CrneuupUUecKuX Il JAHHOTO
JOHODpa, U

iii) THCTOJIOTHYECKHE HM3MEHEHMS, CBS3aHHBIC C
AHTUTEI00NOCPELYEMbIM OTTOP)KEHHEM,
BKIKOYass (HO HE OrPaHWYMBAsCH ITUM)
HPUCYTCTBUE IOJIUMOPQHOSICPHBIX KIETOK B
MEePUTYOYISPHBIX KaHBIpax.

ObocHoBanue
* HexoTopele TpPUYIWHBI CHWKEHUS (QYHKIHA TOYEK

MOXHO OTJUYHUTH OT OCTPOro OTTOPXKEHUA TOJIBKO
METOAOM OMOIICHH.

e Jleuenue  cHmwKeHMs ~ (QYHKIUH  IIOYEYHOIO
TPaHCIJIAHTAaTa, KOTOpPOE€ HE  BBI3BAHO  OCTPBIM
OTTOPKEHUEM c JIOTIOJTHUTENILHON
UMMYHOCYIIPECCHBHON  Tepamueif,  MoxXeT  ObITh
BPEIHBIM.

o JledyeHHe CyOKIMHHYECKOTO OCTPOTO OTTOPIKEHHL,
00HApYEHHOTO TPH MPOTOKOJBHONW OWOIICHH, MOMKET
YIIYYIIUTh BEDKMBAHUE TPAHCIUIAHTATA.

*  bBOoJBIIMHCTBO OCTPBIX  KJIIETOYHBIX 0TTOp)KeHI/II71

HOJIOKUTECIIbHO pearupyer Ha JICYCHHUC
KOPTHKOCTCpOUIaMHU.
e JleueHWe aHTUTEIAMH K [-KJICTKaMm OCTpOTo

KJICTOYHOI'0O OTTOPXKCHHUA, KOTOPOEC HE OAacT OTBETA Ha
KOPTUKOCTCPOUbI HUJIIN IMOBTOPACTCS, MOXET NPOIIUTH
BBDKUBAHUC TPpaHCIJIaHTaTa.

* VBennueHHE KOJMYECTBA HMMMYHOCYIPECCHBHBIX
JIEKapCTB TIOCJIE OCTPOro KJIETOYHOTO OTTOPKEHHUS
MOJKET TIOMOYb IIPEIOTBPATUTh JlaNipHeee
OTTOp’KEHHE.

¢ Jleuenue MOTPaHUYHOT O OTTOPIKECHUA MOXKET IIPOIJINTH
BBDKUBAHUC TpaHCIJIaHTaTa.

e Pag mep MoryT ObITE 3((GEKTUBHBIMH B JICUCHHH
AHTHUTENOOMOCPETYEMBIX OTTOPIXKEHHIA, BKJIIOYAst
nnasmadepes, BHYTPHBEHHOE BBEJICHHE
UMMYHOIJI00y/IMHOB; aHTHUTena mpoTuB CJI4 -KieTok;
TM(OIMTOpa3pyIIAOIIAE AaHTHTENA.

Xotss Her RCTS, ycTaHOBUBIIHX, 4YTO MPOBEJCHUE
OHMONCHY YIyYIIaeT HCXOJBI MPEINoaraeMbIX OCTPBIX
OTTOpPXXEHHH, CYIMIECTBYIOT aJbTePHATHBHEIC TUATHO3BI,
KOTOpblE MOTYT HMHTHUPOBATh OBIHU30IBl  OCTPOTO
OTTOPIKEHHSI.
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Hcrounuk: American Journal of Transplantation 2009; 9
(Suppl 3): S21-S22 S21
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BK polyomavirus (BKV) nephropathy would generally
be treated differently than acute rejection, for example
with a reduction in immunosuppressive medication.

Therefore, logic dictates that, whenever possible, biopsy
confirmation should be obtained to avoid inappropriate
treatment.

Some centers use protocol biopsies to detect and treat
subclinical acute rejection.

In a RCT, the detection and treatment of subclinical
acute rejection in patients (N = 72) on CsA, MMF and
corticosteroids resulted in better graft function
(100,101).

However, in a larger (N = 218) multicenter RCT in
patients on tacrolimus, MMF and corticosteroids,
protocol biopsies and treatment of subclinical acute
rejection were not beneficial (102).

Finally, in a single-center RCT of 102 recipients of
living-donor Kidneys (treated with CsA [N = 96] or
tacrolimus [N = 6], MMF [N = 55] or azathioprine

[N = 47] and corticosteroids) protocol biopsies and
treatment of subclinical acute rejection resulted in
improved graft function (103).

Uncontrolled data suggest that, when the incidence of
clinical acute rejection is low, the number of patients
with subclinical acute rejection may be too small to
warrant the inconvenience and cost of protocol biopsies
(104).

Corticosteroid therapy is the most commonly used,
firstline treatment for acute cellular rejection episodes.

Although most patients respond to corticosteroids, the
dose and duration of treatment has not been well defined
by RCTs.

Treatment starting with intravenous solumedrol 250—
500 mg daily for 3 days is a common practice.

Treatment of acute cellular rejection with an anti—T-cell
antibody (muromonab [OKT3], ATG or ALG) is more
effective in restoring kidney function and preventing
graft loss than treatment with corticosteroids (105).
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BK momuomaBupycHass HedpormaTus B LEIOM JOJDKHA
Oblia Obl JEUUTHCA HMHAuYe, 4eM OCTPOE OTTOPIKEHHUE,
HammpuMep, C COKPAIlEHHEM HMMYHOCYIIPECCHUBHBIX
JIEKapCTB.

Takum o00pa3oM, JOTHKa OUKTYET, 4YTO, KOrZa 3TO
BO3MOXKHO, TOJATBEPKICHUE OHONCHUEH JOJKHO OBITH
HOJIy4CHO BO N30e)KaHHNEe HEHAJICKAIIECTO JICUCHHS.

HexoToprle  LEHTPH  HCNOJB3YIOT  HPOTOKOJIBHBIE
OWOIICHY JUTS BBISBICHUS M JICUEHHS CYOKIMHIYECKOTO
OCTPOTO OTTOP)KEHHSI.

B omsom w3 RCT nmnpu BbISBICHAM W JICUYCHUH
CYOKIIMHHYECKOTO OCTPOrO OTTOPIKEHHS Y MAlEHTOB
(N = 72), npunumaronmx CsA, MMF wu
KOPTHKOCTEPOHIbI, OOHAPYKEHO yIydlIeHHe (YHKIUH
tparcmanTara (100,101).

Opnaxo B 6oniee kpynHoM (N = 218) MyIbTHIIGHTPOBOM
RCT y mamuenTtos, mpuMuMaOmux Takpoaumyc, MMF
W KOPTHKOCTEPOHIBI, IPOBEIACHHE IPOTOKOIBHBIX
Ouorcuit W JeyeHHe CyOKIMHHYECKOTO — OCTPOTO
OTTOpYKEHHUS HE TIPUBENIO K yayumerunio (102).

Haxonen, B omHorentpoBom RCT, oxparuBmiem 102
PELMIIMCHTa OT KUBOTO JOHOpa mouku (ineuenne CSA
[N = 96] win Takpomumycom [N = 6], MMF [N = 55]
wm asatuonpuHoM [N = 47] M KOpPTHKOCTEPOUIaMH)
MPOTOKOJIbHBIE OUOTICHUH U JICUCHUE CYOKIHHUYECKOTO
OCTPOTO OTTOPYKEHHUS MPUBEIH K YIYYIICHHIO (QyHKIIHN
TpancanTara (103).

HexoHTponupyembie TaHHBIC CBUICTEILCTBYIOT O TOM,
YTO NpPU HU3KOH PACIpPOCTPAHEHHOCTH KIMHUYECKHX
OCTPBIX OTTOP KEHUI YHCIIO OOJIBHBIX c
CYOKIIMHMYECKAM  OCTPHIM  OTTOP)KEHHEM  MOJXKET
OKa3aThCs CIUIIKOM Majio IJisl ONpaBIaHus HeyqoOCTBa
¥ CTOMMOCTH TIPOTOKOJIBHBIX Ororicuit (104).

KOpTI/IKOCTepOI/IﬂHaﬂ Tepanus sABJISACTCA HanOoJIee YacTo
HCTIOJIb3yEMMbIM u TICPBBIM METOAOM JICUCHUA
3MHU30J0B OCTPOI'0 KICTOYHOI'O OTTOPIKCHUS.

Xotsa OOJIBILIMHCTBO MNanMCcHTOB OTBCYAIOT Ha
KOPTHUKOCTCPOUIbI, A03a U IIUTCIBHOCTH JICUCHUS HE
061 XOpoIo onpeneneHs! B xoae RCTS.

Jledenune, HaumHaromeecsi ¢ BHYTPUBEHHOTO BBEICHHS
250-500 mr Comromenposia €KeIHEBHO B TEUCHHE 3
TTHEH, SBIsIeTCs] OOBIYHON MPAKTUKOM.

JleueHne oCTPOro KJIETOYHOTO OTTOPXKECHHUSI AaHTUTETIAMHU
k T-wietkam (Mmypomonad [OKT3], ATG wmu ALG)
apisiercs:  Oonee 3(PQEKTHBHBIM B BOCCTaHOBIICHUHU
GyHKIMM  TMOYEK M IPEJOTBpPAIlEHHH  IOTEPH
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The systematic review concluded that treatment with an
antibody is associated with more adverse effects, but
whether the overall benefits of antibody treatment vs.
Corticosteroids outweigh harm is uncertain (105).

There are no RCTs examining whether anti-T-cell
antibodies vs. Corticosteroids should be the initial
treatment of Banff I1A or 1I1B (vascular) rejection.

A low strength of evidence suggests no net benefits or
harm between antibodies or steroids alone (see Evidence
Profile in Supporting Table 39 at http://
wwwa3.interscience.wiley.com/journal/118499698/toc).

Studies suggest that steroid-resistant or recurrent T-cell—
mediated rejection responds to treatment with polyclonal
or monoclonal anti—T-cell antibodies (105).

It is also possible that the addition of MMF to the
postrejection maintenance immunosuppressive
medication regimen, or replacement of azathioprine with
MMF, will help to prevent subsequent acute rejection.

A RCT (N = 221) compared MMF to azathioprine in the
treatment of first acute rejection (106).

Patients receiving MMF had fewer subsequent
rejections, and among the 130 who completed the trial,
at 3 years graft survival was better in the MMF group
(106).

A summary of the RCTs on replacement of azathioprine
by MMF in the setting of rejection is provided in
Supporting Tables 40-41.

Whether or not to treat borderline acute rejection is
controversial.

There are no RCTs addressing whether treatment of
borderline acute rejection prolongs graft survival, and
whether overall benefits outweigh harm.

If function does not return to baseline, or if there is a
new decline in function after successful treatment of an
acute rejection, a biopsy should be considered to rule out
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TpaHCIJIaHTaTa,
(105).

YeM JICUCHHUEC KOPTHUKOCTEPOUIAMU

Cucremaruyeckuii 0030p cienan BBIBOA O TOM, 4TO
JieYeHHE AHTHTENaMH CBS3aHO C OOJbLICH YaCTOTOM
N0OOYHBIX 3P (PEKTOB, HO SBISETCS HEOINPEICICHHBIM,
MEPEBELINBACT JIM BPEJ OOLIME MPEUMYIIECTBA JICUCHHS
aHTHTeNnaMu VS. koptukoctepouos (105).

Her RCTS, usyuuBmIMX, AOKHO JIM J€4eHHE aHTU-T-
KJIETOYHBIMU aHTUTEJIAMH WIN KOPTHKOCTEPOUIaMU TIPU
neyennu baud¢ 1A unn 11B (cocyaucroe) oTTOpKeHUsI
OBbITH IEPBOHAYATBEHBIM METOAOM.

Huskast yoemuTeIbHOCTh A0Ka3aTeIbCTB He TTOKa3bIBACT
YUCTHII BBITOBI HIIH BPEIa MPH BEIOOPE TOIBKO MEKITY
anThTeNaMn Wik crepoupamu  (cM.  TIpodmis
JI0Ka3aTelIbcTB BO BeriomorareibHo Tabmuie Ne39 mo
CCBIJIKE http://
wwwa3.interscience.wiley.com/journal/118499698/toc).

HUccnenosanus HOKa3bIBAIOT, 4To CTepouI-
PE3UCTCHTHBIC UIIN PEIUANBUPYIOIIHE ONIOCPECAOBAHHBIC
T'KHCTKaMI/I OTTOPXKCHUSA IMOJIOKUTCIIBHO OTBCYAIOT Ha
JICYCHUEC IIOJHM- HJIHW MOHOKJIOHAJIBbHBIMH AaHTHUTCJIaMU
mpotus T -kmerok (105).

Bo3moxxHo Tarxxke, udro pgodOasienue MMF k
MMMYHOCYIIPECCUBHOW  TMOJICKHMBAIOIICH  Tepanuu
MoCIie OTTOPKEHUsI WM 3aMeHa azatuonpuHa Ha MMF,
MOMOXET  MpPEJOTBPATUTh  IOCICAYIOUIEe  OCTPOE
OTTOpIKEHHE.

Ommo w3 RCT (N = 221) cpasamio MMF ¢
a3aTHONPHHOM TIPU  JICYCHHH TEPBOTO  OCTPOTO
orropxenus (106).

IMaumentsr, mnonywarompe MMF, wumenn Menbiie

MOCIEAYIOMUX OTTOp:)KeHuH, u cpeau 130 marueHToB,
KOTOpPBIC TPOIILTH HUCCIIE0BAHNE 0 KOHIIA, BEDKABAHUE
TpaHCIUTaHTaTa depe3 3 roja ObUIO JIydille B TPYIIe
nmanuenTos, npuauMasmux MMF (106).

Kparkas undopmanust o RCTS no 3ameHe azaTuonpuHa
Ha MMF ¢ Touku 3peHHs JedeHHS OTTOPXKEHUS
IPENOCTaBIAETCS. BO  BCIOMOraTeNbHBIX —Tabiuuax
NeNed0-41.

Ocraercs CIIOPHBIM, HY>KHO JIM JICUHUTH IMOrPAaHUIHOC
OCTPOC OTTOPIKCHUE.

Her RCTS, cBUAETCNbCTBYIONIUX, YTO JICUCHUC
MOTPaHUYHBIX ~ OCTPBIX  OTTOPXKEHWH  MpOAJieBaeT
BBDKHBAGMOCTh TPAHCIUIAHTATAa W YTO OOIIME BBITOIBI
MEPEBEIIUBAIOT BPEI.

Ecmu ¢ynkuus He Bo3Bpamaercs k 0a30BOMY YpPOBHIO,

Win eCJii IOoCJI€  YCIICUIHOIo JICUCHUS  OCTPOro
OTTOPXKCHUSA Ha6n}oz(aeTca HOBOC CHHIXCHUEC (byHKHI/II/I,

74



additional rejection, BKV nephropathy and other causes
of graft dysfunction.

Anti—T-cell antibodies (OKT3, ATG, ALG) can be used
when corticosteroids have failed to reverse rejection or
for treatment of a recurrent rejection.

In such circumstances, benefits generally outweigh
harm.

However, there is inadequate evidence from RCTs to
conclusively establish the best treatment for steroid-
resistant or recurrent acute cellular rejection (see
Evidence Profile in Supporting Table 38).

Most studies comparing OKT3 to ATG or ALG did not
have adequate statistical power to show a difference in
efficacy.

However, in one RCT, ATG was better tolerated than
OKT3 (107).

When a steroid-resistant rejection or a recurrent
rejection does not respond to a lymphocyte-depleting
antibody or OKT3, a new biopsy should be considered
to rule out alternative causes of graft dysfunction.

Therapeutic strategies that include combinations of
plasma exchange to remove donor-specific antibody,
and/or intravenous immunoglobulins and anti-CD20+
monoclonal antibody (rituximab) to suppress donor-
specific antibody production have been used to
successfully treat acute humoral rejection.

However, the optimal protocol to treat acute humoral
rejection remains to be determined.

Indeed, there are no RCTs with adequate statistical
power to compare the safety and efficacy of these
different therapeutic strategies.

In a RCT in 20 children, rituximab was associated with
better function and improved postrejection biopsy scores
compared to treatment with anti-T-cell antibody and/or
corticosteroids (108).

Clearly, additional studies to define the optimal
treatment of acute humoral rejection are needed.
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TO OHWONCHS JOJDKHA HCKIIOYUTH JIOMOJHUTENBHOE
orropxerne, BKV Hedpomatuio u apyrue npUYUHBI
IUCOYHKINY TPAHCIUIaHTATA.

Awnrurena npotus T-kietok (OKT3, ATG, ALG) moryt
HCITIOJIb30BAThCS, KOTJa KOPTHKOCTEPOHIBI HE CMOTIH
BOCIIPEISITCTBOBATh OTTOPXKEHUIO MIIM JJIS  JICYCHHS
PELUANBUPYOLIETO OTTOPIKECHUSI.
B  Ttakmx  oOcrosTeabCcTBax 00BIYHO
MEPEBEIINBAIOT BPEI.

BBIT'O/JIbI

OJ1HaKo HE CYIIECTBYET JOCTaTOYHBIX JOKa3aTEIILCTB U3
RCTs, uTo0Bl yOeauTeNnbHO YCTAHOBUTH HAWITYYIIMH
BapHaHT JICYCHUsS M1 YCTOHYMBOIO K CTEpOMIaM
OTTOP)KEHMS! ~ WIM  PELUIUBHPYIOLIEr0  OCTPOro
Ki1eTo4HOro orropxenust (cMm. Ipoduns nokasarenscTs
BO BcroMoratebpHoi Ta6umuie Ne 38).

BonbmmmHcTBO MccnenoBanuii, cpaBuuBaBmmx OKT3 ¢
ATG unu ALG, He UMEIOT aeKBATHBIX CTATUCTUYECKUX

JOKA3aTeNbCTB,  4YTOOBI ~ MOKAa3aTh  pa3iudyue B
3¢ GEKTUBHOCTH.
Omumako B omaom RCT moxkaszano, uro ATG

nepeHocuiIcs nanuentamu gyuqire, vem OKT3 (107).

Korma ycroiiunBoe k creponmaM OTTOp)KEHHE WA
peuuauBHpyIONiee OTTOPKCHHE HE pearupyer Ha
nuMponuTopaspyatorue anturena win OKT3, HoBas
Ouoricusi  JOJDKHa ~ HCKIIOYUTH  albTepPHATHBHEIC
TPUYHHBI TUCHYHKIMU TPAHCILIAHTATA.

Jnst  YCHEHIHOrO JICYEHHS] OCTPOr0  TyMOPAaIbHOTO
OTTOPXKCHUSA HCIIOJIB30BaJINCh TCPANICBTUUCCKUC
CTpaTeruy, KOTOpBIE BKJIFOYAKOT KOMOMHAINH
iasmadepesa Ui yAalIeHUs JOHOP-CIeU(PUISCKUX
aHTHTET, n/unu BHYTPUBEHHOE BBEJICHHE
PIMMyHOl"J'IO6yJ'IPIH3. u MOHOKJIOHAJIbHBIC AaHTUTCIIAa
npotuB  CJ[20-kmetox  (rituximab/putykcumab) mis
[OIABJICHHST BBIPAOOTKH aHTHTEN, CICHU(PUICCKUX IS
JIOHOPA.

O,E[HaKO OINTUMAJIbHBIN IMPOTOKOJI IJId JIEYEHUA OCTPOro
T'YMOPAJIbHOTO OTTOPKEHUA C€IIC NPEACTOUT HaUTH.

JelicTBUTENBHO, HET RCTs c aJIeKBaTHOU
CTaTUCTUYECKOU cuIon JUIst COIOCTABJICHHUS
O6e3onmacHocTH M APQPEKTUBHOCTH 3TUX Pa3IUUHBIX
TepaneBTUYECKUX CTPATETuil.

B oanom RCT, oxBarusuiem 20 neteld puTykcumad ObLI
CBSI3aH ¢ Jyumed ¢yHKnumed W yJdydlICHHEM
mokaszaresieli  OMOICcHMM  TOCIe  OTTOPXKCHHS IO
CPaBHEHHMIO C JICUCHUEM AHTHUTEIAMU IPOTHB T -KJIETOK
n/vnu koptrkocteponmamu (108).

BCBch’IOBHO, H606XOI[I/IMBI JOITIOJTHUTECIIbHBIC

HUCCIEA0BAaHMUsA JJIsL OIIPCACITICHUA OINTUMAJIBHOI'O
BapuaHTa JICUCHHUS OCTPBIX I'YMOpPaJIbHBIX 0TT0p>I(CHPII>II.
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Research Recommendations

Additional RCTs are needed to determine:

« whether treating borderline acute rejection improves
outcomes;

< when protocol biopsies and treatment of subclinical

acute rejection are cost-effective;

e the optimal treatment for antibody-mediated acute
rejection.
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HayuHo-ucciieioBare/ibCkie peKoMeHIalnu

HeO6XO,Z[I/IMBI JOIIOJTHUTCIIBHBIC HCCJIICIOBAHUA, 4TOOBI
OIIPCACIINTD:

¢ yay4dma€tT Jd JICYCHHC TIOTPAaHHYHOI0 OCTPOro
OTTOPXKCHUA 06HII/I€ PE3yJIbTaThI,

* KOrja NpOTOKOJbHBIE OWONCHMM W  JIEYEHHE
CYOKJIMHMYECKOTO OCTPOTO  OTTOPIKEHHS  SIBJISIOTCS
SKOHOMUYECKH 3P HEKTHBHBIMY;

*  ONTHUMA&JBbHOE  JICYEHHWE IS OTTOPXKCHHS,

OIIOCPCAOBAHHOT'O AHTUTCJIAMHU.

Hcroununk: S22 American Journal of Transplantation 2009; 9 (Suppl 3): S21-S22
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CHAPTER 7: TREATMENT OF CHRONIC ALLOGRAFT INJURY

TI'JIABA 7: JEYHEHHUE XPOHUYECKOI'O IOBPEXJIEHUSA

AJUIOTPAHCIIJIAHTATA

CHAPTER 7: TREATMENT OF CHRONIC
ALLOGRAFT INJURY

7.1: We recommend Kidney allograft biopsy for all
patients with declining kidney function of unclear
cause, to detect potentially reversible causes. (1C)

7.2: For patients with CAl and histological evidence
of CNI toxicity, we suggest reducing, withdrawing,
or replacing the CNI. (2C)

7.2.1: For patients with CAIl, eGFR >40 mL/min/
1.73 m2, and urine total protein excretion <500 mg/g
creatinine (or equivalent proteinuria by other
measures), we suggest replacing the CNI with a
mTORI. (2D)

CAIl= chronic allograft injury; CNI= calcineurin
inhibitor; CsA= cyclosporine A; eGFR= estimated
glomerular filtration rate; mTORi= mammalian
target of rapamycin inhibitor(s).

Background

Historically, KTRs with gradually declining kidney
allograft function associated with interstitial fibrosis and
tubular atrophy (IF/TA) have been said to have ‘chronic
rejection,” or ‘chronic allograft nephropathy.’

However, these diagnoses are nonspecific and the Banff
2005 workshop suggested using ‘chronic allograft
injury’ to avoid the misconception that the
pathophysiology and treatment of this entity are
understood (109).

Causes of CAI include hypertension, CNI toxicity,
chronic antibody-mediated rejection and others.

Overall, death causes up to 50% of graft failures.

However, of those who return to dialysis or require
retransplantation, the most common cause is CAl,
followed by acute rejection and recurrent primary
kidney disease (110,111).

I'JIABA 7: JEYEHUE XPOHHYECKOI'O
HOBPEXJIEHUA AJIVIOTPAHCIIJIAHTATA

7.1: Mpbl pexoMeHAYeM NPOBOIUTH OHOICHIO
MOYEeYHOro AJUIOTPAHCILVIAHTATA [JISl BCeX OOJIBHBIX
€O cHUKeHHeM (YHKIMH MOYKH HEACHOI ITHOJIOTUH
IJISl  BbISIBJEHHS  NMOTEHHHAJIbHO  00paTHUMBIX
npuyuH. (1 C)

7.2: JJasn nammentoB ¢ CAl M rucrosormyecKumMu
npusHakamMu CNI| Tokcm4yHocTH MBI mpeasaraem
COKpamaTh, 0TMeHAThH Wi 3amemath CNI. (2 C)

7.21: Jna mnmanuentoB ¢ CAIl, eGFR > 40
Ma/mun/1,73 M2 1 ob1meii 3kckpenueii Oeka B Moue
<500 wmr/r kpearmnmHa (WM  IKBUBAJEHT
NPOTEHMHYPUH APYrMMH METOJAaMH) MbI NpeljiaraemMm
3amensitb CNI Ha mTORI. 2 (D)

BBonnas undopmanus

Hcropuuecku cioxuinochk Tak, uto KTRS ¢ mocreneHHo
CHMKAIOLIEeHCs byHKunen MOYEYHOTO
AIJIOTPAHCIUIAHTATA, CBSI3aHHOW C WHTEPCTHUIHAIbHBIM

¢ubposom wu arpodueit kamamsiies (IF / TA),
KIACCH(QUIUPYIOTCST  KaK  HUMEOIHE  XPOHHYECKOEe
OTTOp)KEHHE, WM  XPOHUYECKYI0  He(ppONATHIO
AJUTOTPAHCIUIAHTATA.

OnHaKo 3TH JUArHO3bI HE SBISIOTCS CHEH(DUYCCKUMU
u cemuHap bandd 2005 npemnoxun HUCrIoIL30BATH
TepMUH «XPOHUYECKOE HOBPEXICHUE
QIUIOTPAHCIUIAaHTaTa» BO  W30ekaHWEe OUIMOOYHOTO
MIPECTABJICHHUS O TOM, YTO NMATOQHU3HOJIOTHS U JICUCHUE
9TO¥ CYIIHOCTH SABIISIOTCS moHMMaeMbimu (109).

IMpuunusr CAl BKIIIOYAIOT THIIEPTOHUIO, TOKCHYHOCTD
CNI, xpoHHYECKOE OTTOXCHHE, OIOCPEIOBAHHOE
AHTHUTENAMH, U IPYyTHUE.

B nenom cmepth BbI3bIBaeT 10 50 % ciyuaeB morepu
TpaHCIUIAHTATA.

OnHako cpequ TeX, KTO BO3BPALIACTCS Ha JUAINU3 WIN
HYXJaeTcsi B IOBTOPHOW TpaHCIUIAHTAalUM, Hauboiee
pacripoctpaneHHol npuuuHoil sBisercas CAl, 3arem
CIIElyeT OCTpOE OTTOPXKEHHE M PEIUANB IEePBHYHBIX
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Moderate to severe CAl is present in about one quarter
of KTRs at 1 year after transplant, and in about 90% by
10 years (112-114).

CAl is a diagnosis of exclusion characterized by the
progressive reduction in graft function not due to
recurrence of disease or other recognized causes.

Histologically, CAl is defined by IF/TA (109,114).

Other features may include subclinical rejection,
transplant glomerulopathy or transplant vasculopathy.

Rationale

Graft function 6-12 months after kidney transplantation
is an outcome reported in most RCTs of
mmunosuppressive medications.

These are described in the relevant sections of these
guidelines.

Similarly, the use of other medications (antihypertensive
agents, lipid-lowering agents, antiproteinuric agents) to
prevent CAl or prevent the progression of CAI are also
discussed in other sections of these guidelines.

Some causes of CAl may be reversible.

Patients found to have acute rejection, BKV
nephropathy or recurrent kidney disease, for example,
may respond to appropriate treatments.

Therefore, it is important that patients suspected of
having CAI undergo biopsy, if possible.

Most commonly, when there are no reversible causes of
graft dysfunction, the biopsy will show IF/TA with or
without other features consistent with CA.

In other words, the diagnosis of CAl is a diagnosis of
exclusion.

The roles of CNI toxicity, chronic antibody-mediated
rejection and other immune and nonimmune
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3aboneBanmii moyek (110,111).

Ot ymepenHoro no Tsokenoro CAIl  mpucyrcrByer
npubIu3uTenbHO y ogHol uerBepT KTRS uepes 1 rox
Moclie TpaHCIVIAHTamuH u y okoio 90% mnamueHToB
gepes 10 et nocne Tpancmiantanuu (112-114).

CAl 3T0 nuarHo3 MCKIIIOUEHUS, XapaKTepuU3yroluiics
IIOCTETIEHHBIM COKpaIleHneM (YHKIMH TpaHCIIaHTaTa
HE 3a CUeT pemuauBa OonesHeil WM Apyrux
PacIO3HAHHBIX IPHYKH.

T'ucromornueckn CAl
IF/TA (109,114).

ONIPEACIIACTCA NOCPECACTBOM

Jlpyrue TpH3HaKH MOTYT BKIIOYATh CyOKIMHHYECKOE
OTTOP)KEHHE, TPAHCIUIAHTALIMOHHYIO TJIOMEPYJIONAaTHIO
WM TPAHCIUIAaHTAIIMOHHYIO BaCKYJIONATHUIO.

O0ocHOBaHHE

OyHkIys TpaHCIUIaHTaTa yepe3 6 — 12 Mmecaues nocie
IEePECAJIKU TIOYKH SBJISETCS PE3YJILTATOM, O KOTOPOM
COCTaBJIAIOTCS 0T4eTHl OonbuinHeTBa RCTS Ha mpeamer
UMMYHOCYIIPECCHBHOIT TeparmH.

TakuM pesynpTaTaM IOCBSILICHB COOTBETCTBYIOIINE
paszensl Hactoammx Meronuueckux Pekomennanui.

AHanormyHbeIM  00pa3oM  HUCIOJB30BaHHE  JPYTHX
JICKAapCTBEHHBIX ~ IPEnapaToB  (AHTUTHUIICPTECH3UBHBIX
arcHTOB, arcHTOB 1o CHH>KCHHIO JIMIIU 0B,
AQHTHIPOTECHHYPHICCKHX arcHTOB), JUSE
npenorspamierns  CAl WM  [PeIOTBPAIICHUS
MPOTPECcCHn CAl TaKxKe 00CyXIarTcs B

COOTBETCTBYIOLIUX pa3aciiaX HACTOAIICTO PyKOBO,E[CTBa.

Hexotopsie npuunnsl CAl MOTYT OBITH OOpaTUMBIMH.

ITaumeHTsl, y  KOTOPBIX  YCTaHOBIEHO  OCTpPOE
orropkenue, BKV nedponatus wim penuausupyomue
HoyeyHble 3a00JeBaHUs, HAPUMEp, MOTYT OTBEYaTh Ha
COOTBETCTBYIOIHE UM METOIBI JICUCHHS.

ITosToMy BaxHO, YTOOBI MAlMEHTHI, Y KOTOPBIX
nonpo3peBaercst Hanmuune CAl, mpoxoawian OHOINCHIO,
€CJIM 3TO BO3MOIKHO.

UYame Bcero, Korjga HeT PELUIUBUPYIOIUX CIIydaeB
JUchYHKIMM  TPAaHCIUIAHTaTa, OUONCHS  IOKaKeT
HaJluue IF/TA c JIPyTUMH MPU3HAKaMH,
cootBercTByromMU CAl, nnn 0e3 TakoBBIX.

Mueimu cnoBamu, auardos CAl sBisercs TuarfHo3om
HMCKIJTIOYEHHS,

CNI  TokcuuHOCTH,
OITOCPEIOBAHHOTO

OcraroTcss  HESICHBIMU
XPOHHUYECKOTO

ponu
OTTOPKEHHH,
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mechanisms of injury are unclear.

The treatment of CAI has been controversial (115).

CNI withdrawal and/or replacement

Although there are a large number of uncontrolled
studies describing the effects of withdrawing CNIs in
KTRs with CAI (116), there are only two RCTs.

In both RCTs, the CNI was replaced with an alternative
immunosuppressive agent.

In the ‘Creeping Creatinine’ study of 143 KTRs, MMF
was substituted for CsA, and outcomes were reported at
12 months (117).

There were no differences in mortality, graft loss, acute
rejection, infection or blood pressure between the two
groups.

Those randomized to MMF had a small improvement in
their creatinine clearance (+5.0 mL/min [+0.8 mL/s] vs.
—0.7 mL/min [-0.01 mL/s]) at 12 months, but creatinine
clearance was not measured in 20%, and the long-term
importance of this outcome is uncertain.

The “‘Chronic Renal Allograft Failure’ study replaced
CsA with tacrolimus in 186 KTRs (2:1 randomization)
with moderate CKD.

Baseline creatinine was 220 Imol/L and outcomes were
reported at 5 years (118).

There was no difference in death, graft loss, acute
rejection,  treatment  discontinuations, NODAT,
hypertension, infections or cancer between the two arms.

However, incident cardiac events favored tacrolimus.

Over 5 years, serum creatinine increased in the CsA
group by about 60 Imol/L compared with the tacrolimus

group.

Overall, the quality of evidence evaluating the effects of
replacing a CNI in patients with CAl is low, and there is
uncertainty regarding benefit-harm trade-offs (see
Evidence Profile and accompanying evidence in
Supporting Tables 42—-44 at http://www3.
interscience.wiley.com/journal/118499698/toc).

SECTION | CHAPTER 7

AHTUTCIIaMH, W JApYyruxX HMMYHHBIX W HCEHUMMYHHBIX
MEXaHU3MOB IMOBPEKICHUA.

Jleuenue CAl Gbuto criopabim (115).

Orka3s or CNI u/uau 3amMenenne

Xotst CYIIECTBYET GoJIbIIoe KOJIMYECTBO
HEKOHTPOJIMPYEMBIX ~ HCCIICIOBAHUH, OIKCABIIHX
nocnenctust otmensl CNI y KTRs ¢ CAl (116), ects
tonbko aBa RCTS.

B o6oux RCTs CNI 06bu1 3aMeHEH albTepHATHBHBIM
HUMMYHOCYIIPECCHBHBIM ar¢HTOM.

B uccnenopanuu 'Tlon3yumii KpeaTnHuH', oxBaTuBIieM
143 KTRs, CsA 6bu1 3amener Ha MMF, u pe3ynbTarsl
ObLTH TIONTydeHs! Yepe3 12 mecses (117).

He Obu10 HUKakKUX pa3iuuuii B CMEPTHOCTH, IOTEPE
TPaHCIUIAHTATa, OCTPOM OTTOPXKEHHHU, UHMEKIUAX HIH
apTepualbHOM  JaBICHUM MEXAy OTUMH  JBYM:d
rpynInaMH.

Te, kto Obum panmoMusupoBansl Ha MMF, umenn
HeOOJIbIIMe YITyUIIeHUsT B KIUpeHce kpeatuauHa (+5.0
mL/min [+0.8 mL/s] vs. —=0.7 mL/min [-0.01 mL/s]),
yepe3 12 MecsieB, HO KIMPEHC KpEaTHHWHA HE ObLI
m3MepeH B 20% ciydaeB, U TOITOMY JOJITOCPOYHOE
3HAYEHHUE ITOTO PE3YJIbTaTa SBILIETCS HEOPEISIICHHBIM.

B xone uccnenoBanus 'XpoHudeckas HOTeps IOUEUHOTO
aorpaHciulanTata’ CSA ObUI 3aMEHEH TaKpOJIUMYCOM
y 186 KTRs (pannomusanus 2:1) ¢ ymepennoit CKD.

BaszoBble 3naueHus kpeatnHumHa Obutn 220 Imol/L u
pe3ynbTaThl ObLTH MoTy4eHbl depe3 5 et (118).

He Obu10 HUKaKuX pasiuuuii B CMEPTHOCTH, MOTEpE
TPaHCIUTAHTaTa, OCTPOM OTTOPYKEHHH, CPOKax JICUCHHS,
NODAT, TUIEPTEH3HH, HH(EKIUIX WA
OHKOJIOTHYECKUX MOCIEACTBHAX MEKIY OTHMH IBYMS
TPYIIIaMH.

OjHaKO HWHIMICHTOB KapIHaJbHBIX COOBITHI OBLIO
MEHbIIE Ha TAKPOJIHMYCe.

Yepe3 5 mer KpeaTHMHHWH CHIBOPOTKH KPOBH BBIPOC B
rpynme npuauMaBinux CSA Ha npumepHo 60 Imol/J1, mo
CPaBHEHHIO C IPYIION MPUHUMABIINX TAKPOIHMYC.

B 1memoM KadecTBO [IOKAa3aTENbCTB, OLCHUBAOIIHX
a¢dexr 3amensl CNI y mammentoB ¢ CAl, sBusercs
HH3KAM, ®  CYIIECTBYeT  HEONPEIEICHHOCTh B
OTHOLICHAH KOMIIPOMHACCA MEXIY IPEHUMYIIECTBAMH U
BpeIOM (cm. Ipoduis JIOKa3aTelIbCTB u
JIOTIOJTHUTENbHBIC BcromMorartenbHbie Taomuipr NeNe 42—
44 1o CCBUIKE http://www3.
interscience.wiley.com/journal/118499698/toc).
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CNI replacement with mTORI

No RCTs have examined whether switching KTRs with
established CAIl from a CNI to an mTORi is beneficial.

However, a RCT randomly allocated 830 KTRs with
estimated glomerular filtration rate (eGFR) >20 mL/
min/1.73 m2 to continuation of CNI (N = 275) vs.
converting to sirolimus (N = 555) (119).

Patients were stratified into two groups based on eGFR
20-40 mL/min/1.73 m2 (N = 87) and eGFR >40
mL/min/1.73 m2 (N = 743).

The Data Monitoring and Safety Board stopped the trial
for patients with eGFR 20-40 mL/min/1.73m? when the
primary safety end point (acute rejection, graft failure or
death at 12 months) occurred in 8 of 48 of sirolimus vs.
0 of 25 CNI patients (p = 0.045).

In the stratum eGFR >40 mL/min/ 1.73 m? the primary
end point (change in eGFR baseline to 12 months) was
not different in the two groups, but there was more
proteinuria in the sirolimus group (119).

Thus, this post hoc subgroup analysis suggested that
converting patients with eGFR 20-40 mL/min/1.73 m2
from CNI to sirolimus may be harmful, and that
converting patients with eGFR >40 mL/min/1.73 m2
may not be beneficial.

However, the patients in this trial were not selected to
have CAI per se, and it is possible that patients with
CAl, preserved kidney function and low levels of
proteinuria may still benefit from conversion.

Additional study is needed.
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3amemenne CNI na mTORI

He mpoeemenst RCTS, kotopeie OBl  H3y4YHIIH
nenecoodpasHocts nepeBoga KTRS ¢ ycTaHOBIEHHBIM
CAI ¢ nprema CNI va mpuem mTORI.

Opnako Obuto  mpoBemeHo oxauo RCT, kotopoe
ciydaiiHeiM  obpasom pacmpenemmio 830 KTRs ¢
PACCUUTAHHOH CKOPOCTbIO KIIyOOYKOBOH (uibTpanuu
(eGFR) >20 mu / mun/1,73 M2 i TPOMOIKEHHS
npuema CNI (N = 275) vs. nepexon Ha cupomumyc (N =
555) (119).

HaHI/IeHTLI 6LIJ'II/I IIOJCJICHBI HA OBC prl'IHLI HaA OCHOBC
eGFR 20-40 mL/min/1.73 M2 (N = 87) u eGFR > 40
mL/min/1.73 m2 (N = 743).

CoBer besonmacHoctu wu  Monurtopunra JlaHHBIX
OCTAaHOBWJIM ucciaenoBanue naunueHroB ¢ eGFR 20-40
mL/min/1.73m? korna MEepBUYHAS KOHEYHAs TOYKa
0€e301acHOCTH (octpoe OTTOPKEHHE, norepst
TpaHCIUIAHTaTa WM CMepTh uepe3 12 mecsies) Obuia
3adukcupoBana y 8 u3 48 manueHTOB Ha CHPOIHUMYCE
vs. 0 u3 25 nmanmentos Ha CNI (p = 0.045).

Ipu ypoue eGFR > 40 mu/mun/1,73 ™%, mepemunas
KOHEYHas TOouYka (M3MCHEHHs B 0a30BBIX 3HAYCHHUSIX
eGFR uepe3 12 mecsiiieB) He OBUIO pa3iuydii B IBYX
rpymmax, Ho 0ojiee BBICOKHI YPOBEHb MPOTCHHYPHH
ObUI OTMEYEH B TIPYIIC IPUHAMABIIMX CHPOIAMYC
(119).

Takum 06pasom, 3ToT POst hoc ananu3 moarpynns! naer
BO3MOJKHOCTB HPEIONOXKUTE, YTO MEPEBOA MAl[EHTOB
¢ eGFR 20-40 mL/min/1.73 M2 ¢ CNloB Ha cuponmumyc
MOXXET OBITH BPEIHBIM M YTO MEPEBOJ IALIUCHTOB C
eGFR > 40 mL/min/1.73 M2 MoxeT He ObITh MOJIC3HBIM.

OnHaKO ManMeHTHl B 3TOM HCCICAOBAHMH HE ObUIH
otoOpanbl 1o kputeputo Hannuusi CAl per se, u BrosHe
BO3MOXkHO, uTo marmeHTel ¢ CAl, coxpaHeHHO#
GbyHKIHEH MOYeK ¥ HU3KAM YPOBHEM MPOTEHHYPHH TEM
HE MCHEe MOTYT IOJy4YHTh IOJNB3y OT IIepexoja Ha
JPYTOH mperapar.

HCO6XOI[I/IMI>I JIOIIOJIHUTCIIbHBIC UCCIICAOBaHM.

Hcrounux: S24 American Journal of Transplantation 2009; 9 (Suppl 3): S23-S24
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SECTION I I: GRAFT MONITORING AND INFECTIONS
PA3JIEJ 2: MOHUTOPUHI' TPAHCIIVIAHTATA U UHOEKIIUU

INTRODUCTION
BBEJAEHUE

RATING GUIDELINE RECOMMENDATIONS/
METOJUKA [NTPUCBOEHN A PEUTHHI'OB
PEKOMEHAANMWAM ITPAKTUYECKOI'O PYKOBOJICTBA

Within each recommendation, the strength of recommendation is indicated as Level 1, Level 2,
or Not Graded, and the quality of the supporting evidence is shown as A, B, C, or D./

Kaxxaas pekomeHaarys mojpaseisieTcs Ha yPOBHHU Mo creneHu yoenutenbHoct (YpoBeHs 1,
ypOBCHL 2 u bes ypOBH}I), TAK)KC IIOKAa3aHO Ka4YCCTBO MOATBCPKAAOLIUX OOKA3aTCIIbCTB,
KoTopoe noapaszensercs Ha ['pynmst A, B, C unu D.

Grade* / Crenenp Grade for quality of Quality of evidence
y0eauTeILHOCTH evidence /KadecTBO
peKoMeHIanuii - Wording/ ¢popmyauposka [T'pynna kayecTBa MOATBEPKAAIOLINX

Yposeun MOATBEPKAAIOIUX J0KA3aTeJIbCTB
J10Ka3aTeJIbCTB
rpynna A Bricokoe
Level 1/ . ,
Yposenn 1 We recommend’/
«Pexomenayem» I'pyrma B Cpennee
Level 2/ I'pymma C Hwuskoe
Yposens 2 We suggest’/ «IIpenaaraem»
I'pymma D OueHb HU3KOE

* The additional category ‘Not Graded’ was used, typically, to provide guidance based on common sense or where
the topic does not allow adequate application of evidence. / JlononuutenbHas kareropusi «be3 ypoBHs» (=Y poBeHb
He JluddepenimpoBat), Kak MpaBIio, KCHONB30BATACH IS BBIAAYH  PYKOBOISIIMX/METOIMIECKUX YKa3aHUH,
OCHOBAHHBIX Ha 3JpaBOM CMBLICJIC, WK B TOM ClIy4ae, II¢ TEMa HC JOIIyCKAacT aACKBATHOI'O IPUMCEHEHUSA CUCTCMBbI
J0Ka3aTcJIbCTB.

The most common examples include recommendations regarding monitoring intervals, counseling, and referral to
other clinical specialists./ Haunbonee pacmpocTpaHEHHBIMH TIPUMEPAMH SIBISIFOTCS PEKOMEHIAINH, KaCaroInecs
MOHHUTOPHUHI'a HHTEPBAJIOB, CHUTyallUM KOHCYJBTUPOBAHUA W  BbIJa4YU peKOMeHZ[aL[I/Iﬁ BpayaMu  Jpyrux
CIIEIIUATLHOCTEM.

The ungraded recommendations are generally written as simple declarative statements, but are not meant to be
interpreted as being stronger recommendations than Level 1 or 2 recommendations./ He nuddepenuupoannsie mo
YPOBHAM PEKOMCHAALINU 00BIYHO O(bOpMJ'ISIIOTCSI KaxKk HpOCTOﬁ L[eKIIapaTI/IBHLII‘/II JAOKYMCHT, HO HC IPCAHA3HA4YCHBI
JUIA TOTO, ‘ITO6I>I TOJIKOBATbCA KaK HNPCUMYIICCTBCHHBIC I10 CTCIICHU y6€)II/ITCJ'H)HOCTI/I pCKOMCHZ[aI_[I/Iﬁ oo
CPaBHEHHMIO C PEKOMEHJauIMH YpoBHA 1 uium 2.

NCTOYHUK: American Journal of Transplantation 2009; 9 (Suppl 3):S25-26 S26
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CHAPTER 8: MONITORING KIDNEY ALLOGRAFT FUNCTION

'/TABA 8: MOHUTOPHUHI' ®YHKIIMU TOYEYHOT' O AJUNIOTPAHCIIVIAHTATA

CHAPTER 8: MONITORING KIDNEY
ALLOGRAFT FUNCTION

8.1: We suggest measuring urine volume (2C):

e every 1-2 hours for at least 24 hours after
transplantation (2D);

« daily until graft function is stable. (2D)

8.2: We suggest measuring urine protein excretion,
(2C) at least:

e once in the first month to determine a baseline
(2D);

« every 3 months during the first year (2D);
e annually, thereafter. (2D)

8.3: We recommend measuring serum creatinine,
(1B) at least:

« daily for 7 days or until hospital discharge,
whichever occurs sooner (2C);

« two to three times per week for weeks 2-4 (2C);

» weekly for months 2 and 3 (2C);

« every 2 weeks for months 4-6 (2C);

« monthly for months 7-12 (2C);

« every 2-3 months, thereafter. (2C)

8.3.1: We suggest estimating GFR whenever serum
creatinine is measured, (2D) using:

« one of several formulas validated for adults (2C );
or

« the Schwartz formula for children and adolescents.
(2C)

8.4: We suggest including a kidney allograft
ultrasound examination as part of the assessment of
kidney allograft dysfunction. (2C)

I'/TABA 8: MOHUTOPHUHI" ® YHKIIUHN
IHOYEYHOI'O AJVNIOTPAHCIIJIAHTATA

8.1: Ml mpeiiaraeM u3MepsTs 06bem Moun (2 C):

e ka:able 1-2 yaca no KkpaiiHeid Mepe B TedeHue 24
4YacoB nocJie TpaHcmianTanuu (2D);

*  eKeAHEBHO [0  crabwiam3auuu  QYyHKUUH
Tpancmiaanrara. (2D)
8.2: Mbmbl mnpexiaraeM TNPOBOAMTH HW3MepPEHMHsI

IKCKpenuu 0ejika B Moue 1o kpaiineii mepe (2 C):

° OAMH pa3 B NePBBIl Mecsl [JIsl ONpeIeIeHHUsI
6azoBoro yposnsi (2D);

* KasKable 3 Mecsiia B TedeHnue nepsoro roga (2D);
* esxeroaHo Brocaeacreun. (2D)

8.3: Mbl pexkoMeHIyeM H3MepSTh
CHIBOPOTKH MO Kpaiineii mepe (1B):

KpeaTUHUH

* €XKEe[IHEBHO B TevyeHHe 7 /IHeil WJIM 0 BBINMHCKH U3
GOJILHHIBI, B 3aBUCHMOCTH OT TOT0, YTO HACTYMAET
panbure (2 C);

* oT 2 10 3 pa3 3a HegesMI0 B TedeHue 2-4 Hegesanb (2
C);

* e3keHe/IeIbHO 17151 2-0r0 1 3-ero Mecsues (2 C);

* Kaxable 2 Hemeau 1Js nepuoaa ¢ 4 mo 6 mecs (2
C);

* e;keMecsTYHO U1 mepuoaa ¢ 7 mo 12 mecsn (2 C);

* Kaskable 2-3 mecsina Brnocaeacrsuu. (2 C)

8.3.1: MbI npemiiaraem paccuuroiBath GFR Besikmii
pa3s, Korja ompenessieTcss YPOBeHb KpeaTHHHHA

CBIBOPOTKH, (2D) ¢ mMOMOIIBIO CJIeTYIOIIEro:

* 0/IHA M3 HECKOILKUX (popmy. mis B3pociasix (2 C);
WIH

* popmyaa IlIBapua nas aereii u nogpocrkos. (2 C)

8.4: MmblI mpeanaraem BriaIw4YuTh Y3U modeuHoro
TPAHCILUIAHTATA B PAMKH KOMILIEKCA OUEHKH
auchyHKuuu Tpancmiantara. (2 C)
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GFR= glomerular filtration rate.

Background

Some tests need to be performed routinely to detect
abnormalities that may lead to treatment or prevention of
complications that are common in KTRs (Table 4).

The frequency of screening is based on the incidence of
the complication being screened, because there are no
other data to determine the best interval for screening.

Serum creatinine is easily measured and
available in most laboratories.

readily

Screening tests for urine protein excretion include
dipstick tests for total protein or albumin, as well as
randomly collected ‘spot’ urine to measure protein-to
creatinine or albumin-to-creatinine ratios.

Rationale

e Detecting kidney allograft dysfunction as soon as
possible will allow timely diagnosis and treatment that
may improve outcomes.

e Urine output that is inappropriately low, or
inappropriately high, is an indication of possible graft
dysfunction.

 Serum creatinine and urine protein measurements are
readily available and are useful for detecting acute and
chronic allograft dysfunction.

e Ultrasound is relatively inexpensive and reasonably
accurate for diagnosing treatable causes of Kkidney
allograft dysfunction.

Urine volume

Urine volume is an easily-measured parameter of early
kidney allograft function (120).

The recovery of kidney function, measured as a decrease
in serum creatinine and blood urea nitrogen, is generally
preceded by an increase in urine volume (120).

Rarely, excessive urine volume may indicate the
presence of a saline diuresis or a water diuresis caused
by tubular damage.

In addition to its role in assessing early allograft
dysfunction, measuring the urine volume is an important

SECTION I | CHAPTER 8

Bronnas nadopmanus

HekoTopble TECTBI JOJKHBI BBIMONHATHCS PETYISIPHO
VIS BBISIBJICHHSI aHOMAJIMH, KOTOPBIE MOTYT TIPUBECTH K
JICUCHUIO WIM NPOQHIAKTHKE OCIOXKHCHHU, KOTOpHIE
systtoTest oommmu st KTRS (tabura 4).

HCpI/IOI[l/I‘{HOCTI) TNPOBEACHNA CKPMHUHI'a OCHOBBIBACTCSA
Ha 4YacToTe 0CJ'I0)KH€HI/II71, 0 KOTOPBIM IPOBOJUTCA
CKPHUHUHT, IMOCKOJIbKY HET HHUKAaKUX HMHBIX NaHHBIX IS
ONPEACICHUS ONITUMAJIBHOTO UHTEPBAJIa AJIsl CKDUHUHTA.

KpeaTrHHH CBIBOPOTKH SIBJISICTCS JIETKO M3MEPHUMBIM, U
3TOT aHAJU3 TOCTYIICH B OOJIBITUHCTBE JTa00PaTOPHIA.

CKpHHHHT-TECTHI [0 9KCKPEUH OellKa MOYH BKIIIOYAIOT
n3MepeHne obmero Oenka wim ansOyMHUHAa B 0Opasmax
CYTOYHOTO cOOpa MOYHM TECT-TIOJIOCKAMH, a TaKxke
OIpeJeNieHde B Pa30BbIX MOPLHUSAX MOYM COOTHOLICHWM
0eoK/KpeaTHHIH WK aJbOyMHUH/KPEaTHHUH.

Oo0ocHoBaHUE
. OO0HapyxeHHe TUCcHYHKIUH MOYEYHOTO
TpaHCIUIaHTaTa Ha Oojee paHHUX CpOKaxX JacT
BO3MOXXHOCTh BOBPEMsI IIPOBECTH JWArHOCTHKY W
Ha3HAYUTh JIEYCHHE, KOTOPOE€ MOTYT  YIYYLIHUThH
pe3yJIbTaThIL.

e CiouMmkoM Manblif MM 4Ype3MEpHO OobLIOH 00BeM
MOYU CBHUJETENLCTBYIOT O BO3MOXKHOH aucdyHKIun
TpaHCIUIAHTATA.

e l3Mepenus KpeaTHHHMHA CBHIBOPOTKH M Oeilka MOYH
JIETKO JIOCTYIIHBI Y TIOJIE3HBI JJISl BBISABIIEHUS OCTPBIX H
XPOHUYECKUX OUCGHYHKIUHA TPaHCIIIaHTATA.

e V3U sBuseTcs CpaBHUTEIHFHO HENIOPOTUM H
JOCTaTOYHO TOYHBIM METOJIOM JMarHOCTHKH
NOANAIOMINXCSL  JICYCHHIO  NPUYMH  AUCHYHKIHH
TpaHCIUIAaHTATA.

O0beM MouH

O0beM MOYH SIBISIETCS JISTKOM3MEPHUMBIM apaMeTpOM
pauueit hyukimu tpanciantara (120).

BoccTraHoBieHNIO QYHKIMY TOYKH, ONPEAETIIeMOMY KakK
CHI)KCHUE KpCaTHMHMHA W MOYCBUHBI KPOBH, O6I>I‘{HO
MIPEAIIECTBYET yBennuenne oorema moun (120).

I/IHOI‘,Z[a lIpe3Melﬁ)HI>H‘/‘I 00bEeM MOYHM MOXKET O3HaydaTh
HaJIMYHUE COJIEBOIO Juype€3a WM BOAHOTO OWYpPE3a,
BBI3BAHHBIX ITOBPEXKACHUEM KaHAJIBIICB.

B nmononnenne k cBoeil poim B OIEHKE paHHEH
JUC(YHKIMU TpaHCIUIAHTaTa MU3MepeHue o0beMa MOYHU
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part of overall fluid and electrolyte management.

Urine protein excretion

Proteinuria is an early and sensitive marker of kidney
damage in CKD (121).

Many causes of proteinuria are potentially reversible
with appropriate treatment (Table 5) (122), and detection
of proteinuria can therefore improve graft outcomes
(113,122-132).

Patients with proteinuria generally have lower kidney
function compared to patients without proteinuria
(122,129).

Proteinuria is also associated with mortality and CVD
events in KTRs (130-132).

Proteinuria includes albuminuria as well as other

proteins.

The urinary excretion rate for albumin and total protein
can be estimated from the ratio of albumin or total
protein to creatinine concentration in a casual urine
specimen (133-136).

Creatinine excretion is higher in men than in women.

Therefore, the values in the general population and cut-
off values for abnormalities in urine albumin-to-
creatinine ratio are lower for men than women (137,138
(Table 6).

For details, see Kidney Disease Outcomes Quality
Initiative (KDOQI) Guidelines for Chronic Kidney
Disease, Part 5, Assessment of Proteinuria
(www.kidney.org/professionals/kdoqi/ guidelines
_ckd/p5_lab_g5.htm; last accessed March 30, 2009).

Serum creatinine

Causes of kidney allograft dysfunction that require rapid
intervention for treatment to be effective include acute
rejection, obstruction, urine leak, vascular compromise
and some recurrent diseases, for example focal
segmental glomerulosclerosis (FSGS).

These causes are more common in the first few days to
weeks after kidney transplantation than in subsequent
months to years.

SECTION I | CHAPTER 8

HEOOXO0MMO JIJIsl TPOBeicHHs MH(Y3HOHHOM Teparuu.

DKCKpenns 0eJ1Ka MOYH

[IpoTenHypust sIBIsIETCS PAHHUM M UyBCTBHUTEIHHBIM
MapKepoM moBpekaenus mouku npu CKD (121).

Msuorue TIPUYHHBI MIPOTEHHYPUH SIBJISTEOTCS
MOTEHIMAIEHO 0OPATHMBIMU ITPU HAUIEIKAIIEM JICUCHUH
(rabmuma  5) (122), wu moatomy OOHapyKeHHe
MPOTEMHYPUU MOXKET YIYYININTH PE3yAbTaThl s
TpaHcmanTara (113, 122-132).

IlanueHTsl ¢ nOpoTeMHypUeH, Kak MpPaBUIO, HMEIOT
CHIDKGHHYI0 (QYHKIHIO T[OYeK, II0 CpPaBHEHHIO C
nanpenTamu 6e3 nporennypuu (122,129).

IIporenHypusi TaKKe CBsi3aHA CO CMEPTHOCTHIO U
cepledHo-cocyancTolr HemoctarouHocthio vy KTRS
(130-132).

IIporeunypust BkiIroyaeT B ce0s anbOyMUHYpHIO, a
TaKOKe APYyrue OenKu.

KoadduieHT Mo4eBoi 3KCKperuu i anb0yMuHaA U
obmero Oenka MOryT OBITh  paccUMTaHBl U3
COOTHOIICHUS ajdbOyMHHAa WK o0mero Oenka K
KOHIIEHTPAllMH KpPEeaTWHWHA B PA30BOH IOPIHHM MOYH
(133-136).

OKcKpeuusi KpeaTHHWHA BbIIIE y MYXYHH, 4YeM Y
JKEHIIMH.

Takum 00pa3oM, MOPOTOBBIE 3HAYEHHS COOTHOIICHHS
MEXIy aIbOYMHHOM U KPCaTHHHHOM MOYU B HOpME B
o0uieil MOmynassuMd W OPH HATOJNOTHH JUIS MY>KYMH
HiDke, gyeM st ke (137,138 (tabmumna 6)).

TonpoOHyo uHPOPMAIKIO CMOTPUTE B METOJHUUYCCKHX
pexomennarusax no CKD KDOQI, gacte 5, BeisiBnenue
nporennypun (Www.Kidney.org

Iprofessionals/kdoqi/  guidelines_ckd/p5_lab_g5.htm;
mocneasts goctynHas Bepeus ot 30 mapra 2009).

KpeaTHHHH CbIBOPOTKH

ITpuuunael AucyHKIMU TOYEYHOrO TpaHCIUIAHTATa,
KOTOpbIe TPeOyIOT ONEpaTUBHOIO BMEIIATENbCTBA JUIS
3¢ GEeKTUBHOIO JIeUeHHs, BKJIIOYAIOT B ce0s ocTpoe
OTTOpKEHHE, OOCTPYKIINIO, MOUEBOH 3aTeK, IIPOOIIEMBI C
COCYANCTOW HOXXKOM M HEKOTOpbIe PelHuIUBHPYIOIINE
3aboseBanus, Hanpumep FSGS.

OTH npuyMHBL OoJiee PaclpOCTpPaHEHbl B HadaJIbHBIN
epuoJ; OT MEepBBIX JHEH 10 Helenb Imocie
TPaHCIUIAHTAlMU TOYKH, YeM B IOCIIEAYIOIINE MECSIIbI
U TOJIBL
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Therefore, it is important to closely monitor Kidney
function early after transplantation.

Measurement of the serum creatinine concentration is a
simple, inexpensive and universally available method
for estimating GFR, and it is reliable for detecting acute
changes of kidney function (142,143).

The level of serum creatinine at year 1 after
transplantation is a risk factor for subsequent outcomes,
and may help guide care, for example the frequency of
visits (144,145).

Chapter 8 'nasa 8

Table 4: Routine screening after kidney transplantation
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IIo 3T0il mpUYMHE OYEHb BAaXXKHO BHUMATEJIBHO CJIEIUTH
32  (QyHKOWEW TOYKM B CaMOM Hadaie IocCie
TpaHCIUIAHTAIAH.

W3mMepeHre KOHUEHTpAaMH KpEaTHHWHA CBIBOPOTKHU
SIBIIICTCA  TMPOCTBIM, HEJAOPOTHM W MOBCEMECTHO
JOCTYHNHbIM MeTogoM Juisi usMepenus GFR, u oH
SIBJISICTCSL  HAJACKHBIM  II0KA3aTeJIeM JUIS  BBISIBIICHUSA
OCTpBIX M3MeHeHHU# B QpyHkiun mouek (142,143).

VpoBeHb KpeaTHHHWHA CBHIBOPOTKU depe3 rox 1 mocie
TPAHCIUIAHTAMU  sBJseTCS  (AaKTOPOM  pHCKA  JJis
HOCNEYIOMX PE3yJbTATOB, OH MOXET [OMOYb B
ONpeeNeHN TAaKTHKM JIEYeHHsT W HaOIoJeHus,
Hanpumep, TPABHIBHOTO  YCTAHOBJIEHHS  YacCTOTHI
mocenenuii maruentom Bpava (144,145).

Taoauua 4 : TunoBoii CKPUHUHI MOCJI€ TPAHCILIAHTAIMN TOYKH

""""""""" Screening intervals by time after transplantation/
Screening test/ MHTEPBAJIbI IPOBEJCHUS] CKPUHUHIA ¢ MOMEHTA N0CJIe TPAHCIVIAHTALMHT
CKPUHMHT-
TecT 1 week/ 1 1 month/ 2-3 months/ 4-6 months/ - 7-12 months/ : >12 months/
__________________ Hell. 1mec. 2-3mec. 4-6mec. 7-12mec. >12mec.
Creatinine a/ Daily/ 2-3 per week/ 2-3 Weekly/ Every 2 weeks/ Monthly/ morI;:tY]esr/y 2-3
eraT]/[H[/IH CXKCIHECBHO pa3a B HEA. CXKCHCOCIbHO KaXabIc 2 HCI. CKEMECAYHO 2.3 I\I::::KHLIC
S ————— T
Wi g @il Once/1 pa3 Every 3 months/ kaxsie 3 mec. €KETOHO
6emox Moun b
Complete blood .
count ¢ /o6wwii Daily/ 2-3 per week/ Weekly/ Monthly/ excemecsamo Annually/
€KETHEBHO 2-3 pasa B Hexl. €KEHENENBEHO €XKEr0THO
., QHaIIM3 KPOBH
Diabetes/ Annually/
omagerd  Weekly/ exeneersiio EVery S months/ e Svec exeroo
Lipid profllve/ Annually/
JIATTUATHBIA - - Once/1 pa3 -- -
€XKErogHo
npopwiee
Tobacco use/ . . Lo Annually/
Prior to discharge/ mepex Bbirmckoit - -- - : -
KypeHue f : €KETrOIHO
BKV NAT g Monthly/ exemecsmo Every 3 months/ kaxzpie 3mec. -
EBV NAT :
(seronegative) Once/1 pa3 Monthly/ exxemecsiano Every 3 months/ kaxupre 3mec. -
h
¢ Blood pressure/ |
: aprep. !
JIaBIICHHE,
pulse/ mysnsc, Each clinic visit/ kaxprii Bu3uT k Bpauy
height/ pocr,
body weight/
Macca Tena

BKV= BK polyoma virus; EBV= Epstein-Barr virus; NAT= nucleic acid testing.

a Serum creatinine./ kpeaTHHUH CBIBOPOTKH

b Urine total protein and/or urine albumin./ b o6urwii Gerox MouH W/MiTK albOYMUH MOYH.

¢ Complete blood count including white blood count, hemoglobin and platelet counts./ o6mmii ananus kposu BrHOYAET
B ce0s KOIMYECTBO JEHKOIIUTOB, FeMOIIIO0NHA U TPOMOOLIUTOB.

85




SECTION I | CHAPTER 8

d Screen for diabetes with fasting blood glucose, glucose tolerance test, or HbAlc level./ ckpuruar mo auabery ¢
OTIpe/IeIeHHEM YPOBHS TUTFOKO3bI B KPOBH HATOIIAK, TPOOBI HA TOJIEPAHTHOCTD K rittoko3e win HDALC ypoBHst.

e Lipid profile includes fasting cholesterol, LDL-C, HDL-C, and triglycerides./ e JIntuansiit mpoduiis BKIIOYaET B
celst ypoBeHb xoliecTepuHa B KpoBu Haromak, LDL-C, HDL-C u tpurnunepus.

f Screen for tobacco use./ f ckpununr Ha KypeHue Tabaka
g Screen for BKV using plasma NAT./ g ckpununr sHa BKV ¢ ucnions3zoBanuem mwiazmer NAT

h Screen for EBV using plasma NAT in patients with no antibody to EBV at transplant./ h ckpunusr va EBV ¢
ucnonb3oBanueM NAT 1a3mbl y HaIUEeHTOB ¢ OTCYTCTBHEM aHTHTeN k EBV Ha Tpancmantanum.

Table 5: Some causes of proteinuria after kidney transplantation
Taﬁmma 5: HeKOTOD])Ie IMPUYHUHDbI HDOTeI/IHY EI/II/I MMOCJIC TPAHCIJIAHTAIIUHN MMOYKH

Persistent disease in the native kidneys/ Xpouunueckue 3a601eBaHusi HATUBHBIX MOYEK
Allograft rejection and drug toxicity/oTrop:keHue TpaHCIVIAHTATA M TOKCHYHOCTH NMPeNapaToB
Acute rejection/octpoe oTTOop)KEHHE
Thrombotic microangiopathy/ Tpom6oTHuYeCKast MUKPOAHTHOTIATHSI
CAl XpoHHYeCKOE OBPEKICHUE TPAHCILIAaHTATa
Transplant glomerulopathy/ rmomepynonarus TpaHcmiaHTaTa

De novo and recurrent glomerular diseases/ 3a6oseBanust de NOVO 1 riioMepyJisipHbIe 32001eBaAHMS
Minimal change disease/ 6o51e3Hb MUHUMATBHBIX H3MEHEHUH
FSGS/ oCrc
IgA glomerulonephritis/ rmomepynonedput IgA
Membranous glomerulonephritis/ MmemGpano3HEIH TIIOMEpyTOHEGPHUT
Membranoproliferative glomerulonephritis/ Mmem6paronpoidepaTHBHbIA TIIOMEPYTOHEPPHUT
Postinfectious glomerulonephritis/ moctrHpeKITHOHHBIN TIIOMepyTOHEQPUT
Thrombotic thrombocytopenic purpura/ pomboTH4eKcas TPOMOOIMTONICHHYIECKAs ITypITypa
HUS/TYC
Vasculitis/ Backynur
Diabetic nephropathy/ nuabetuueckas neppomnarus
Systemic lupus erythematosus/ cicremHast KpacHasi BOITYaHKa
Amyloidosis/ amuonno3
Light- and heavy-chain deposition diseases/ 60se3Hu TSHKETBIX U JIETKHX IeTICH

CAI= chronic allograft injury; FSGS= focal segmental glomerulosclerosis;
HUS= hemolytic-uremic syndrome; IgA= Immunoglobulin A.

A gradual increase in serum creatinine after the first year IlocTenmeHHbIif pocT KpeaTHHHHA CHIBOPOTKH IIOCIE

may be due to acute rejection, but more often is caused MEepBOr0  roja MOXET OBbITh  BBI3BAH  OCTPBIM
by CAI, recurrence of the original kidney disease, or de  ortopskeHmeM, HO  dYamie  SBISCTCS — TPHYUHON
novo kidney disease. XpOHMYECKOro TmoBpexaeHus TpaHcianrarta (CAl),

pelyauBa paHee WMeBLIECS OOJIC3HW MOYEK WIIH
GoJe3HHM mouek de Novo.

Unfortunately, serum creatinine is less reliable for
detecting chronic changes (over months to years) in
kidney function.

As is true in the general population, measurement of
GFR with inulin, iothalamate, iohexol or other suitable
markers of GFR, either with urinary or plasma clearance
techniques, provides the most accurate measure of

K coxaieHuio, KpeaTHHHH CBIBOPOTKH MEHEe HaJIeKeH
IUIs OOHAPYKEHUS] XPOHUYECKUX U3MEHEHUH B DYHKIMH
movek (depe3 TMePUO OT MECAIEB 10 HECKOIBKUX JIET).

Taxke Kak JUll BCErO HAceJIeHUs B LEJIOM, U3MEpEHHE
CK® wunynuHOM, HOTanamaroM, HOreKCoOIOM WM
gpyruMm  moxxomsmuMm  mapkepom  CK®,  nubo
OIpeJeNeHNe KIMPEHCA MOCPEACTBOM aHAJIN30B MOYH U
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allograft function in KTRs.

Although these tests are appropriate for clinical use, the
Work Group did not recommend their use in routine
clinical practice due to cost, low patient acceptance, and
lack of availability outside of academic medical centers.

Measurement of cystatin C has also been used to
monitor kidney function.

The advantage of cystatin C is its independence from
body weight.

However, at present, there is a paucity of validation
studies for cystatin C estimates of GFR in KTRs (146-
148).

Formulas to estimate GFR have been tested in KTRs,
but no formula has been consistently shown to be
superior to any other formula (149-156).

It is unlikely that these formulas will improve the ability
of serum creatinine to estimate acute changes in kidney
function since, in most formulas, the only component of
the formula that changes significantly is serum
creatinine.

It is similarly unclear whether formulas improve the
ability of serum creatinine to measure chronic changes
in kidney transplant function, especially when serum
creatinine may change due to changes in muscle mass
due to an improved nutritional status after kidney
transplantation (157-159).

Hcrounnk: S28 American Journal of Transplantation
2009; 9 (Suppl 3): S27-S29
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KpoBH, oOecrieurBaeT HauboJee TOYHBIC H3MEPCHUS
¢dynakun tpancutantara y KTRS.

XoTsI ATH TECThl MOJIXOMST 1 KIIMHUYECKOI'O
HCII0JIb30BaHUA, Pabouas prrma HC PCKOMCEHAYCT HX
HCIIOJIB30BAHHUE B HOBCGHHGBHOﬁ KJIMHUYECKOU
IMPpaKTUKE BCICACTBUEC BBICOKOM CTOUMOCTH, Hey)IOGCTBa
JUISL TIAalJUCHTOB U OTCYTCTBUEM TaKOM BO3MOXHOCTH 3a
npeacsiaMu HayYHbIX MCAUITUHCKUX EHTPOB.

W3mepenne nucratuHa C Takke HCIONB30BAJIOCH IS
HaO01eHns 3a QyHKIUEH OoYeK.

IIpeumymectBo 1nucratuHa C
HE3aBHCHMOCTH OT MAacChl TeJa.

COCTOUT B €ro

O,I[HaKO B HACTOAIECC BPEMA €IIE€ HET AOCTAaTOYHOI'O
KOJInM4yeCTBa I/ICCHCI[OBaHI/Iﬁ 10 OUCTATHHY C JUISA OLICHKHU
CK® y KTRs (146-148).

Dopmyisl qs onenku GFR 6butn mporecTupoBaHbl Ha
KTRs, Ho Hum ogHa ¢opMyna He MoOKaszala
[IOCJIEIOBATENbHO CBOETO SBHOTO IIPEUMYIIECTBA 10
OTHOLICHHUIO K ApyruM dopmynam (149-156).

ManoBeposiTHO, 4TO  3TH  (GOpPMyNBl  yJIyduar
MIPUMEHNMOCTb KPEaTHHUHA KPOBH ISl OLCHKU OCTPBIX
W3MEHEHUH B (YHKIUHM MOYEK, T.K. B OOJBIIHHCTBE
(hOpMyT EeIUHCTBEHHBIM KOMIIOHEHTOM, 3HAYHUTEIHLHO
W3MEHSIOLINMCS, SIBISICTCS] KPEaTHHHH CBIBOPOTKU.

AHanornyHeIM 00pa30M HESICHO, MOTYT JIU (HOPMYIIBI
MOBBICHTh ~ CIIOCOOHOCTh ~ KpPEaTHHHHA KPOBU IS
U3MEpPEHUsT XPOHMYECKHX H3MEHEHHH B (QYHKUIUH
MOYEYHOTO TPaHCIIaHTaTa, OCOOEHHO B TEX CilyyasXx,
KOTZa KPEaTHMHUH CHIBOPOTKM MOXKET H3MEHSTHCS B
CBSI3M C M3MCHEHHSMH MBIIICYHONH Macchl 3a CUeT
yIIy4llleHHs TUTAHUS TOCJIE TPAHCIUIAHTAIMU TOYKU

(157-159).
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Table 6: Definitions of proteinuria and albuminuria
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Ta6auna 6 : Kpurepuy BbisiBJeHUs] NPOTEHHYPHHU U AJTbOYMHUHAPUH

Albuminiuria or

Urine collection Mlcroal_buml- clinical proteinuria /
nuria/ aIb0OyMHHAPHS WIH
method/ merox Normal/ nopma
MHKPOAJILOYMH- KJIMHUYECKast
cOopa Mmoun
Hapus NMpPOTEeHHYPHUSs
24-h excretion/ 24- <300 mg/day (adults NA >300 mg/day (adults
Y4acoBast IKCKPELHst B3pOCIIbIE) B3pOCIIbIE)
<4 mg/m2/h (children mern) >4 mg/m2/h (children netu)
Dipstick/ Tect-monocka <30 mg/dL (adults and NA >30 mg/dL (adults and
Total children B3pocnsie u netn) children B3pocnsie u netn)
pmte'rl/ <200 mg/g (adults B3pocibie) NA >200 mg/g (adults
o0 mit
B3pOCIIBIC)
bestox Spot protein-to- <0.2 mg/mg (children 2 years
creatinine ratio/ or older metu 2-x et u
ko puipeHt crapiue)
HpOTeI/IH/KpCaTI/IHI/IH B
Pa30oBOii MOPLHH <0.5 mg/mg (<6-24 months
old-< 6-24 mec.)
24-h excretion/ 24- <30 mg/day 30-300 mg/day >300 mg/day
JacoBast SKCKpenus
Albumin dipstick/ rect- <3 mg/dL >3 mg/dL NA
MOJIOCKA Ha aJlbOyMUH
Albumin/ <17 mg/g (Men My>KIHHEI) 17-250 mg/g (men ;| >250 mg/g (Men My>aHHbI)
aaboymuH Spot albumin-to- MYRCHHEL)
Cfggg}';ﬁ;ggg / <25 mg/g (women 25-355 mgl/g >355 mg/g (women
anGymmH/KpeaTHIH B JKCHIIIHBI) (Women >KeHIIMHbL) JKCHIIIHBI)
PA3OBOH MOPHHH MOTH = 30 mg/g (children xetn)

NA= not applicable/ne npumennmo

Reference values for urinary protein and albumin excretion in pediatric patients (139,140)./ HopmatuBHbIe 3HaUSHHUS
Ut Gerka B MOYe M 9KCKpeInn ainpoymuna y nereit (139,140).

To convert metric units to Sl units, see Conversion Factors, p. Six./ Yto0sI ipeobpa3zoBaTh METPUIECKHE €TMHHIIBI

B enunuiel CU, cm. Koadduuunentst [Tepecuera, ctp. 6.

Modified with permission (141). / i3meneno ¢ paspemenuem (141).

Kidney allograft ultrasound examination

Many of the most common causes of allograft
dysfunction, other than rejection, can be diagnosed by
ultrasound.

These include arterial occlusion, venous thrombosis,
urinary obstruction, a urine leak (large fluid collection),
compressing perinephric hematoma and arteriovenous
fistula from a kidney biopsy (160-163).

¥Y3U noyeyHoro TpaHCIJIAHTATA

Msuorue wu3 Haubonee pacIpOCTPAHEHHBIX NPUYUH
JucQyHKONM —TPaHCIDIAaHTaTa, KpPOME OTTOPIKEHHS,
MOTyT OBITH AUATHOCTUPOBAHBI IPU NIpoBeaeHun Y 3.

K HEM oTHOCSATCS apTepuajibHasd OKKJIIO3H, BEHO3HBIN

TpomM0O3, MoueBas OOCTPYKIHS, MOYEBOH 3aTek
(Gonmpmroe  CKOIUIEHHWE — JKHAKOCTH),  CHABJICHHC
nepuHedpaibHOIl TeMaToMOil W  apTepHOBEHO3HBIC

¢ucrynsl mocie 6uoncun (160-163).
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Ultrasound is also useful in guiding a kidney allograft
biopsy, so it is often obtained at the time of biopsy.

In the kidney allograft, mild to moderate calyceal
distension can be normal, so a baseline ultrasound
examination when kidney function is normal may be
useful to compare to subsequent ultrasound
examinations for allograft dysfunction.

SECTION I | CHAPTER 8

Y31 mone3Ho TakkKe INpU IPOBEACHUU OHOICUH
TPAaHCINIAHTATa, MO3TOMY OHO YacTO IPOBOAUTCS BO
BpeMsi OHOTICHH.

JUis modedyHOro - TpaHCIUIAaHTaTa  MOXET  OBITh
HOPMaJIbHBIM HEOOJBLIOE WM YMEPEHHOE pacIIMpeHHe
MOYEeYHON JIOXaHKW, TMo3ToMy 0OazoBoe VY3U mipm
HOpPMaJIbHOM (YHKIIMU NMOYEK MOXKET OBITh IOJIE3HO IS
CpaBHEHUS C pesyiabTaTamu nocieayromux Y3HU,
BBINOJIHSEMBIX IPU TUC(YHKIIMY TPAHCIUIAHTATA.

Hcrounnk: S29 American Journal of Transplantation 2009; 9 (Suppl 3): S27-S29

89



CHAPTER 9:

SECTION 11 CHAPTER9

KIDNEY ALLOGRAFT BIOPSY

I'/TABA 9: BUOIICHUSA TIOYEYHOTI'O AJNIOTPAHCIIVIAHTATA

CHAPTER 9: KIDNEY ALLOGRAFT BIOPSY

I'JTABA 9: BUOIICHUA NOYEYHOI'O

9.1: We recommend kidney allograft biopsy when
there is a persistent, unexplained increase in serum
creatinine. (1C)

9.2: We suggest kidney allograft biopsy when serum
creatinine has not returned to baseline after
treatment of acute rejection. (2D)

9.3: We suggest kidney allograft biopsy every 7-10
days during delayed function. (2C)

9.4: We suggest kidney allograft biopsy if expected
kidney function is not achieved within the first 1-2
months after transplantation. (2D)

9.5: We suggest kidney allograft biopsy when there
is:

 new onset of proteinuria (2C);

« unexplained proteinuria >3.0 g/g creatinine or
>3.0 g per 24 hours. (2C)

Background

Kidney allograft biopsies are performed for specific
clinical indications, or as part of a surveillance program
(or protocol).

An ‘indicated biopsy’ is one that is prompted by a
change in the patient’s clinical condition and/or
laboratory parameters.

A ‘protocol biopsy’ is one obtained at predefined
intervals after transplantation, regardless of kidney
function.

In both cases, the biopsy is obtained to find histological
changes prompting treatment to improve outcomes.

AJUVIOTPAHCIJIAHTATA
9.1: Mpbl pekoMeHIyeM MPOBOAMTH OHOICHIO
TPAHCIJIAHTHPOBAHHOW TOYKH TNPH  HAJHYHHM

CTOMKOr0 HeOOBSICHUMOIrO yBeJIMYeHHs KpeaTHHUHA
B cbiBopoTKe. (1 C)

9.2: Msbl mpexiaraeM MPOBOAMTH  OHOINCHIO
TPAHCIUIAHTHPOBAHHOI MMOYKH, €C/IM KPeaTHHHH B
CHIBOPOTKE He BEPHYJICA K 0a30BOMY YPOBHIO IOCJIe
JiedeHusi 0CTPoro orrop:kenus. (2D)

9.3: Msl mnpemiaraeM TNPOBOANTH  OHOICHIO
TPaHCIJIAHTHPOBAHHOMW MOYKHU Kaxable 7-10 aHei BO
BpeMsi oTcpouenHoii pyuxmun. (2 C)

9.4: Msbl npeniaraeM NpPOBOJAMTH  OUONCHIO
TPaHCIJIAHTHPOBAHHOM MOYKH, ecau
npeamoJaraercs, 4Yro  (QyYHKOUS ~ TOYKH  He

HOpMaJIM3yeTcsl B TedeHHe mNepBbIX 1-2 mecsiues
nocje rpancmiaantamun. (2D)

9.5: Msl mpexiaraeM NPOBOAUTL  OHMOICHIO
TPAHCIUIAHTHPOBAHHOI MOYKH, KOT/1a MMEETCsI:
* BHOBb BbISIBICHHHAs NPOTEHMHYPHSI nocie
Tpancmiaantamuu (2 C);

* HeOOBSICHUMBIN ypoBeHb mporemnypuu >3.0 g/g
kpeatunuHa i >3.0 g 3a cytknu. (2 C)

BBonnas nndopmanus

Buornicus TpaHCmiaHTaTa MOYEK BBIIOJHSETCS IO
KOHKPETHBIM KIIMHUYECKUM IOKa3aHUAM WM KaK 4acTh
nporpaMMbl HaOITIOAeHNUS (KM TIPOTOKO).

«[lokazannass Ouomcus» 3TO0  OWOICHS, KOTOpas
HpeyIaracTcs IpU  HAJIUYUU U3MEHEHHH B
KIIMHIYECKOM COCTOSIHHU ManueHTa u/unn
nabopaTopHBIX MapaMeTpax.

«I[IpoTokombHAs ononcus» 3TO ouorcus,
NpeAyCMOTPEHHAs depe3  3apaHee  ONpeleNieHHBIC
MPOMEXKXYTKH  BPEMEHH  TIOCJe  TPaHCIUIaHTAIWH,
HE3aBHCUMO OT (DYHKIINH MTOYEK.

B o0oux cinyuasx Ouomncus NpPOBOAUTCS, UTOOBI

00HApY HUTh TMCTOJIOTMYECKHE H3MEHEHHS, CIIy)Kallhe
OCHOBaHHMEM JJIsi U3MEHEHHS JICUCHHUS, /IS YITyUIICHHS
Pe3yJIbTaTOB.
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DGF is graft function low enough to require dialysis in
the first week after kidney transplantation, or lack of
improvement in pretransplant kidney function.

New-onset proteinuria (defined in Table 6) may indicate
treatable causes of graft dysfunction, including acute
rejection and thrombotic microangiopathy.

In patients who already have proteinuria, an increase
exceeding a threshold usually defined as ‘nephrotic
range’ proteinuria, for example >3.0 g/g creatinine or
>3.0 g/24 h, may indicate treatable causes of graft
dysfunction.

Rationale

Increased serum creatinine that is not explained by
dehydration, urinary obstruction, high CNI levels or
other apparent causes is most likely due to an intragraft
parenchymal process, such as acute rejection, CAl, drug
toxicity, recurrent or de novo kidney disease or BKV
nephropathy.

« The optimal diagnosis and treatment of intragraft
parenchymal causes of allograft dysfunction require an
adequate biopsy.

« In patients with DGF, change in serum creatinine is
not useful for ruling out acute rejection, and protocol
biopsies are needed to rule out acute rejection.

« Proteinuria, or a substantial increase in proteinuria,may
indicate a potentially treatable cause of graft
dysfunction.

Biopsies for an increase in serum creatinine

Although serum creatinine has many limitations for
estimating GFR (see Chapter 8), an unexplained rise in
serum creatinine is generally indicative of a decline in
GFR.

Some fluctuation in creatinine can result from normal
laboratory or physiological variability.

Hence, only a persistent increase that is outside this
normal, but poorly defined, range is clinically relevant.

SECTION 11 CHAPTER9

DGF (orcpouennass (yHKIMS TpaHCIUIAHTATa) 3TO
HACTOJIBKO cnabas (YHKUUS TpaHCIUIAHTaTa, IIpU
KOTOpOil TpeOyeTcsi MPOBEACHHE IHANIM3a B TEYCHHE
[epBOM HEMEeNH II0CIE TPAHCIUIAHTALMH IOYEK, WM
CHUTyalHsi OTCYTCTBUSI YJIy4LICHHS MOYCYHON (GyHKIHUH,
HMEBIIEHCS IO TPaHCIUIaHTALMH.

BHOBb BBISBICHHAas MPOTCHHYpHs (KaK ONPEeIeHO B
Tabuuie 6) MOKET yKa3aTh Ha MOJUIAOLINECS JICUYCHHUIO

OpUYMHBl  IUCYHKIUM  TPAHCIUIAHTATa, BKIIOYAs
0CTpoe OTTOPXKEHUE u TPOMOOTUUECKYIO
MHUKPOaHTHOIIATHIO.

VY nanueHToB, KOTOpbIE YK€ HMEIOT MPOTEUHYPUIO,
YBEJIMYCHHE, MPEBBIIAIOIICe [OPOrOBOE 3HAYCHHE,
OOBIYHO OTpeeNsieTcs] Kak ' HeQPOTHUECKHN Juana3oH’
nporenHypun, Hanpumep >3.0 g/g kpeatnHuHa i >3.0
r./24 4., MOXeT yKka3aTb Ha IIO[JIQFOIIUECS JICUYCHHUIO
MPUYHHBL AUCHYHKIMN TPAHCIUIAHTATA.

O0ocHOBaHHE

VBenuueHbll KpPEaTHHUH CHIBOPOTKH, KOTOPBIA HE
00BsCHACTCS 00€3BOXKHBAHUEM, MOYECYHOI
obctpykuuelt, Beicokumu ypoBHsamu CNI wmu apyrumun
BO3MOXXHBIMHU MPUYHHAMH, BEpOsITHEE BCETO,
OOBSCHSCTCSl MAPEHXUMATO3HBIMU TIPOLIECCAaMU BHYTPH
TpaHCILJIAHTaTa, TAKMMH, Kak ocTpoe oTropkenue, CAl,
TOKCHYHOCTH IPENapaToB, PeUuANBApPOBaBInne win de
novo 6ose3nu moyek wiu BKV Hedpomarus.

e OnTHMansHass AMATHOCTHKA W JIEYCHHE IIPUYHH
MAapeHXUMATO3HBIX IIPOLIECCOB BHYTPH TPaHCILIAHTATa
npu JuchyYHKINMY TpaHCIUIAHTaTa TPeOyloT aJeKBaTHOM
6uorncun.

* V nammentoB ¢ DGF wu3menenus B kpearunune
CBIBOPOTKH HE SIBJISIIOTCS TOJIE3HBIMH 11 MCKITIOYEHUS
OCTPOTO  OTTOPKEHUS, VIS 3TOr0  HEO0OXOIUMBI
MPOTOKOJIbHBIC OUOTICHH.

» IlporeuHypus, WIM CYIIECTBEHHOE YyBEIMYCHUE

MPOTEUHYPHUH, MOTYT YyKa3aTh Ha MOTEHIHAIbHO
NOAJAIOMINECsT  JICUCHHIO  MPUYUHBI  AUC(HYHKIHH
TpaHCIUIAHTATA.

buoncusi npu yBeJHYEHUH KPEATHHHHA ChbIBOPOTKH

XOT KpPEaTWHHH CBIBOPOTKHM HMEET MHOMKECTBO
orpannuennit s omenkn GFR  (em. 1o 8),
HEOOBSICHUMBIC MOBBIIICHHS B KPEATHHUHE CHIBOPOTKH B
IIeJIOM CBHIETEIbCTBYIOT 0 cHikeHnu GFR.

HexoToprie komebaHus B ypOBHE KpEaTHHHHA MOTYT
OBITh OOYCJOBJIEHBI OOBIYHOM NabopaTOpHOH WK
(U3HONOTUYECKOH BAPHATHBHOCTBIO.

CﬂeﬂOBaTeﬂLHO, JIMIIb CTOUKHE YBCIUYCHHSA, KOTOPBIC

BBIXOAAT 3a IMPEAC/Ibl 3THX HOPMAJIbHBIX, HO ILIOXO
ONPCACICHHBIX, JUara3oHoOB, SABIAIOTCA KIWMHUYCCKH
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A 25-50% increase over baseline is often arbitrarily
used in studies.

At least one study suggested that a persistent 30% rise in
serum creatinine was an excellent predictor of
subsequent graft failure (144,145).

The Acute Kidney Injury Network (164) has proposed a
definition and classification scheme for evaluating acute
kidney injury (Table 7).

Causes of acute, reversible declines in GFR should be
ruled out, including dehydration, urinary obstruction or
acute CNI toxicity (by demonstrating high blood levels),
before a biopsy is performed.

If there are no apparent causes of a decline in GFR, then
an allograft biopsy is generally warranted to detect the
nature of potentially treatable causes of kidney injury,
including rejection, infections like BKV nephropathy,
recurrent or de novo kidney disease or infiltration with
posttransplant lymphoproliferative disease (PTLD).

Since any of these conditions can develop in the setting
of preexisting graft pathology, additional biopsies may
be required when an abrupt change in the rate of
progression is observed.

Biopsies can determine both the type and severity of
immunologic damage (109).

Different types of acute rejection may require different
treatment approaches.

For example, acute cellular rejection is usually treated
with steroid pulses, but acute antibody-mediated
rejection may prompt the use of specific treatments in
addition to steroids.

Biopsies for a lack of improvement in graft function

When acute rejection does not respond to first-line
treatment with steroids, additional treatment (e.g. with

a lymphocyte-depleting antibody) may be successful
(105,165).

Alternatively, a failure of function to return to baseline
could be due to a new pathological process, such as
coexistent acute tubular necrosis, drug toxicity or BKV
nephropathy, that would require a different treatment

SECTION 11 CHAPTER9

3HAYUMBIMU.

25-50-1po1iecHTHOEe ~ YBENIMUEHHE TI0 CPaBHEHHIO C
6a30BBIM YPOBHEM YaCTO IPOU3BOJIBHO HUCIONB3YETCS B
UCCIIEIOBAHHSX.

Ilo xpaiiHeil Mepe 0HO U3 MCCIEIOBAHUN YKa3ajo, Y4To
croiikoe noseimenre Ha 30 % KpeaTWHHHA CHIBOPOTKH
OBUIO  IPEKPacCHBIM MPEJUKTOPOM  IOCIENyIOLen
rubenu TpaHciuianrara. (144,145).

Opranuzanust The Acute Kidney Injury Network (164)
IpPEeUIOKUIA OINPEACNCHHE M  KIACCH(DUKAMOHHYIO
CXEMYy IJIs1 OLCHKHU OCTPOro IOYCHYHOI'O IOBPCIKIACHUS
(Tabauua 7).

Ipuumael octporo  oOparumoro cHikenus GFR,
BKIIFOYasi 00€3BOXKHMBaHHE, TIOYCYHYIO OOCTPYKIIMIO HITH
octpyro CNI TokcnuHOCTh  (ZEMOHCTPHPYSI BBICOKHE
YPOBHH B KPOBH), CIIEIyET MCKIKOYATh [0 BBIIOJIHCHHS
Omorncum.

Ecmu Her oweBmanbix mnpuunH cHiwkenus GFR, To
Ouorcusi TpaHCIUIaHTaTa OOBIYHO TapaHTUPOBAHHO
BBISIBIISIET NPUPOLYy TOTCHIUAIBHO IOJUICKAIINX
JICUCHUIO TPUYMH TIOBPEXKICHUS TIIOYKH, BKIFOUas
orTopkenue, uHpexuuu nogodHo BKV nedpomnaruw,
peLUINBUPOBaBINHe Wik (e NOVO Goie3HH MOYEK WM
undunbTpar ¢ PTLD.

Ilockonpky m000€ M3 3THX COCTOSIHUH — MOXET
pa3BuBaThCs Ha (HOHE CyIIecTBOBaBIICH panee
MAaTOJOTHH TPAHCIUIAHTATa, JOMOJHHUTEIbHBIE OHOIICHH
MOTYT HOTpeOOBaThCS TNPH PpE3KUX M3MEHEHUSIX B
CKOPOCTH IIPOIPECCUU.

Buorcust MOXeT ONpeneiuTs THIO M CEPhE3HOCTh
UMMyHoOJI0rHYeckoro nospexacHus (109).

Paznuunble  TUNBI  OCTPOrO  OTTOPIKEHHUS
HoTpebOBaTh PA3IMYHBIX MIOIXO0B K JICYECHHIO.

MOTYT

Hanpumep, oCTpoe KJIETOYHOE OTTOPKEHHE OOBIYHO
JICUUTCST ~ CTCPOHMAHBIMH  ITyJbCaMH, HO  OCTpOE
OTTOP)KEHHE, OIIOCPEIOBAHHOE &HTHTEIaMH, MOXKET
noTpebOBaTh MCIIOJIb30BAHMUS CHELH(PHICCKAX METOIOB
JICYCHHS B JOTIOJTHEHHE K CTEPOHIaM.

Buoncus B cBA3M ¢ OTCYTCTBHEM VJVYIIEHHS B
(YHKINH TPAHCIVIAHTATA

Korma mpu ocTpoM OTTOPKEHMH HET OTBETA  Ha
[IEPBOOYEPETHOE JIeUeHre CTEpOUIaMH,
JIOTIOJTHUTEILHOE JIeueHre (wampumep,
JTUMQOLUTOPA3PYIIAIONIMMA AHTHTEAMH) MOXKET OBITh
yemenusiM (105,165).

C npyroil CTOpPOHBI, OTCYTCTBHE BO3Bpara (YHKIHH
MOYKM K HCXOJHOMY YPOBHIO MOXKET OBITH CBSI3aHO C
HOBBIM MATOJOIMYECKHM IPOLECCOM, TaKUM Kak
CONyTCTBYIOIUMI  OCTPBIA  KaHAJBLEBBIA  HEKPO3,
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approach.

SECTION I |

TOKCHYHOCTS JiekapcT win BKV HedponaTus, kotopsie
noTpeOoBai Obl MHOTO MOIX0/1a K JICUSHHUIO.

CHAPTER 9

Hcrounnk: S30 American Journal of Transplantation
2009; 9 (Suppl 3): S30-S32

Therefore, a biopsy is indicated to determine the correct

treatment.

Patients should always be assessed for their suitability
for biopsy before undertaking the procedure.

Biopsies may be hazardous in those with a bleeding
diathesis, or in the presence of large fluid collections or

infection.

Takum oOpa3oM, OHOIICHs TOKa3aHa ISl ONpEIeIICHHS
[IPaBUIIBHOTO JICUCHHSI.

[TanmeHToB Bceraa cieqyeT OLEHHMBATh Ha MpPEAMET
BO3MOXKHOCTH  TIPOBEACHUs UM  OWONCHH IO
OCYIECTBIICHHS IPOLIEAYPHI.

Buoricuss mMoxker OBbITh oOmacHa Uil TMAIMEHTOB,
UMEIOLIMX  HAapyUIeHUs  CBEPTHIBAEMOCTH  KPOBH,
CKOIUICHUS )KUAKOCTH y TPAHCIUIAHTATa WM WHQEKIHH.

Table 7: Diagnostic criteria for acute Kidney injury

Tabauna 7. JIlnarHocTuyecKue KPpUTEPUHU OCTPOI'0 NMOYECYHOI0 MOBPEKIACHUA

An abrupt (within 48 h) reduction in kidney function currently defined as an absolute increase in
serum creatinine of >0.3 mg/dL (>26.4 Imol/L), a percentage increase in serum creatinine of >50%
(1.5-fold from baseline), or a reduction in urine output (documented oliguria of less than 0.5
mL/kg/h for more than 6 h).

Peskoe (B Teuenue 48 u) cokpaineHne (QYHKIMH TIOYEK B HACTOSIIEE BPEMs OMPEAENACTCS Kak
abCONIOTHOE yBEJNMUEHNE KpeaTWHHWHA CBHIBOPOTKH g0 ypoBHs >0.3 mr/mt (>26.4 mcmol/JI), B
MPOIIEHTAaX TOBBINICHHEe KpeaTHUHA CBhIBOpoTKH >50 % (1.5-fold ot 6a3zoBoro yposHs), win
COKpaIlleHHEe MOYEBBIIEICHHUs (MOKYMEHTHPOBaHHast onurypust meHee deM 0,5 mi/kr/4 Gonee gem 6

The above criteria include both an absolute and a percentage change in creatinine to accommodate
variations related to age, gender and BMI, and to reduce the need for a baseline creatinine but do

BrIeynoMsHyThIe KPUTEPHH BKJIIOYAIOT Kak aOCONIOTHOE, TaK M OTHOCHTENBHOE (B IPOICHTAX)

Criteria/
KpuTepuit
4.)
require at least two creatinine values within 48 h.
Notes/
MpuMEYaHusAa

U3MEHEHUE KpeaTHHHHA JUIs aJalTallid K OCOOEHHOCTSM, CBA3aHHBIM C BO3pacToM, noiom u UMT,
a TaKKe YMEHbUIAIOT NMOTPEeOHOCTh B 0a30BOM KpeaTHHUHE, HO TPeOYIOT, IO MEHBINCH Mepe, JBa
OIpe/IeNICHNs] KpeaTHHHHA B TeueHue 48 4.

BMI/MUMT= body mass index/umaekc Macch Tena.

Adapted with permission (164)./agantupoBano ¢ pa3perieHus

Biopsies for DGF

Observational studies have shown that the incidence of
acute rejection during DGF is higher than in patients
without DGF (166-168).

Kidney function cannot be used as an indication for
biopsy to diagnose superimposed acute rejection while
the patients are already being treated with dialysis due to
DGF, or when the serum creatinine does not fall from
pretransplant values.

Buoncus npu DGF

JlaHHbIe OOCEPBAIOHHBIX HCCIECHOBAHUN IIOKA3aIy,
YTO 4acTOTa OCTPOro OTTOpxeHUs Bo BpeMs DGF Bbiiue,
4yeMm y nanuenToB 6e3 DGF (166-168).

OyHKIMS MOYEK HE MOXET OBITh HCIOJIB30BAaHA Kak
[OKa3aHue JUId OHOINCHMM C LEJNbI0 JUarHOCTUKU
HAJIOKUBIIIETOCSI  OCTPOTO  OTTOPKECHUsI, TOCKOJBKY
MAIMEHThl yXe HaxoAircs Ha auanuse 3a cuer DGF,
WM KOTJIa KPEATHHWH CBIBOPOTKH HE CHIDKAETCS HIDKE
YPOBHS TIEpe] TPaHCIIAHTAIMEN.
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It is therefore prudent to obtain periodic biopsies of the
kidney during DGF to diagnose acute rejection.

There are few data to determine when and how often
biopsies during DGF should be obtained.

However, studies in which biopsies have been obtained
every 7-10 days, while patients are receiving dialysis for
DGF, have shown that acute rejection can be present for
the first time on the second, third or even fourth biopsy
(167).

In centers that have a very low overall incidence of acute
rejection, the incidence of acute rejection during DGF
could also be low enough to obviate the need for
biopsies during DGF.

A biopsy may no longer be needed when there are signs
that DGF is resolving, for example when urine output is
increasing rapidly or serum creatinine is declining.

Protocol biopsies

Acute rejection, CAl and CNI toxicity can occur in the
absence of a measurable decline in kidney function.

Several studies have shown that protocol biopsies can
detect clinically inapparent (subclinical) acute rejection,
CAI and CNI nephrotoxicity.

The reported prevalence of subclinical rejection (Banff
grade 1A or higher) varies from 13% to 25% at 1-2
weeks, 11-43% at 1-2 months, 3-31% at 2-3 months
and 4-50% at 1 year (169-175).

Data from observational studies indirectly suggest that
detecting and treating subclinical acute rejection with
protocol biopsies may be beneficial.

Subclinical  rejection is  associated with  CAl
(170,173,176,177) and reduced graft survival (176-179).

In another study, subclinical acute rejection in 14-day
protocol biopsies was associated with poorer 10-year
graft survival (179).
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ITosTOMy pa3yMHO NMEpPHOTUYECKH TIPOBOJUTH OHOIICHU
mouykd Bo Bpems DGF s AMarHoCTHKA OCTPOTO
OTTOPIKEHHUSI.

CymecTByeT HEMHOTO JaHHBIX, YTOOBI OIIPEICIHTD,
KOTJa ¥ KaK 9acToO AOJUKHBI OBITh IIPOBEACHBI OHOIICHH
Bo Bpemst DGF.

OnHako  WCClenoBaHWs, B  KOTOPBIX  Oworicus
npoBoAMiIach Kaxnisle 7-10 nHei, mpu 3TOM NMalWeHTHI
HAXOOWINCh Ha JWanu3e B CBs3M ¢ Hanuuvem DGF,
MOKa3aliW, 4YTO OCTPOE OTTOPKEHHE MOXET OBITh
0o0Hapy»EHO BIIEpPBBIC HAa BTOpPOW, TpPETECH WM Haxe
gyetBepToil Ororncuu (167).

B meHTtpax, KOTOpbIEé UMEIOT OYeHb HHU3KYI0 OOIIyIo
YacTOTy OCTPOTO OTTOPIKEHHUS, 4acTOTa OCTPBIX
orropxkernii B xoge DGF Takke Moxer ObITh
JOCTaTOYHO HH3KOMH, YTOOBI M30eXaTh HEOOXOAUMOCTH
Juist ouoricun Bo Bpemsi DGF.

Buornicust Goiiblile He SBISIETCS HEOOXOIMMOM, Koraa

uMmeroTcss  mpusHaku toro, uyro DGF  ycnemno
paspelraercsi, Hampumep, Korza JIUype3 — pacrer
OBICTPHIMM ~ TEMIIaMH  WJIM KPEaTHHUH CHIBOPOTKH
COKpAI[aeTCs.

HEOTOKOJ]bHaH ononcust

Octpoe orropxkenne, CAl u tokcuynocts CNI moryt
HaOMIO#aThCsT B Cllydae OTCYTCTBHS M3MEPUMOTO
CHIDKEHHMS (DYHKIHHN MTOYEK.

Psn  wccneoBaHMH  TIOKa3aly, dYTO MPOTOKOJIBHAsS
Ouorcust  MOXeT  OOHapyKHMBaTh  KIMHHYECKH
HEOYEBHIHOC (CYOKIMHHYECKOE) OCTPOE OTTOPXKEHHE,
CAIl u meppotoxcuunocts CNI.

3asiBeHHas o pe3ynbraTtam HCCIIeIOBaHUI
PaclpoCTPaHEHHOCTh CYOKIMHHYECKOTO  OTTOPIKCHUSI
(mo baudd - cremens 1A mm BeIme) Komebmercs ot 13
% no 25 % ua 1-2 nenene, 11-43 % ua 1-2 mecsanax, 3—
31 % na 2-3 mecsmax u 4-50 % na 1 romy (169-175).

JlaHHble U3 00CEepBALMOHHBIX MCCIIEIOBAHUI KOCBEHHO
YKa3plBalOT Ha TO, 4YTO  OOHapyXeHue IpHu
MPOTOKOJBHOW OHOICHU W JIEYEHHE CYOKIIMHMYECKOTO
OCTPOTO OTTOPIKEHHUSI MOXKET OBITh IOJIE3HBIM.

CyOknuHuueckoe oTropkeHue cBszano ¢ CAl
(170,173,176,177) " CHIKEHUEM BBDKUBAHUS
TpanciutanTara (176-179).

B 1pyroM ¥ucClenoBaHUM CYOKIMHHYECKOE OCTPOe
oTTOpXeHHe B 14-7IHEBHOW MPOTOKOJIBHON Ounorcun
OBLIO CBS3aHO CO CHMKEHHBIM 10-IeTHUM BBDKHBaHHEM
TpanciuianTara (179).
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Graft survival rates with subclinical rejection, borderline
subclinical rejection or no rejection were 88%, 99% and
98% at 1 year (p < 0.05), and 62%, 94% and 96% at 10
years (p < 0.05), respectively.

In a pediatric study, subclinical rejection was associated
with progressive CAl, reduced creatinine clearance and
shorter graft survival (177).

Treatment of subclinical

outcomes.

rejection may improve

In a RCT, 72 patients were randomly allocated to
undergo protocol biopsies and treatment of subclinical
rejection at 1, 2, 3, 6 and 12 months (biopsy group), or
protocol biopsies without treatment at 6 and 12 months
only (control group) (100).

Patients in the biopsy arm of the study had a significant
decrease in acute rejection episodes, a reduced 6-month
chronic tubulointerstitial score and a lower 2-year serum
creatinine.

Interstitial fibrosis was less in those treated for

subclinical rejection (100).

In another trial, 52 living-donor KTRs were randomized
to undergo protocol biopsies and 50 controls had only
indicated biopsies (103).

At 1 and 3 months, protocol biopsies revealed borderline
changes in 11.5% and 14% patients, acute rejection in
17% and 12% and CAl in 4% and 10%, respectively.

The incidence of clinically evident acute rejection
episodes was similar in the two groups, but the biopsy
group had lower serum creatinine at 6 months (p =
0.0003) and 1 year (p < 0.0001).

Baseline immunosuppression is likely important in
determining the incidence of subclinical rejection and
thereby the benefit of protocol biopsies.

Tacrolimus- and MMF treated patients generally have a
lower rate of acute rejection than patients treated with
CsA and azathioprine, and tacrolimus is associated with
a reduced incidence of subclinical rejection
(104,113,176,180,181), lower acute Banff scores
(182,183) and 1-year serum creatinine (181).

SECTION Il CHAPTER9
TlokazaTenu BbBDDKMBAaHUA TpaHCIJIaHTaTa C
Cy6KJ’II/IHI/I‘IeCKI/IM OTTOPXKCHHUEM, MOorpaHu4YHbIM
Cy6KIII/IHI/I‘IeCKI/IM OTTOPKEHHUEM WM  OTCYTCTBHUEM

orropxkenus Obutn 88 %, 99 % u 98 % uepes 1 rog (p
0,05) u 62 %, 94 % u 96 % uepe3 10 ser (p 0,05),

COOTBECTCTBCHHO.

B neamarpudeckux HCCIENOBaHMAX CyOKIMHHYECKOE
OTTOp2KEHHE ObLIO CcBA3aHO ¢ mporpeccupytomum CAl,
CHM)KCHHBIM KIIMPECHCOM KpC€aTHUHUHA U Oonee KOPOTKHUM
TIEPHOIOM BBDKHBaHHs TpaHciuiantara (177).

JleueHne  CyOKITMHHYECKOTO  OTTOPXKECHHS  MOXKET
yﬂy‘IH_II/ITL pe?)yJ'II)TaTI)I.
B ommom w3 RCT 72 mammenta  Obun

PaHIOMHU3HPOBAHBI ISl HPOXOXKACHUSI MPOTOKOJIBHOM
OuOICHH W JIEUYCHHUs CYOKIMHHYECKOTO OTTOPIKEHHS
gepes 1, 2, 3, 6 u 12 mecsues (rpynmna GHOIICHH) WIH
HPOTOKOJIBHO GHONCHHU Oe3 JIedeH s TONBKO depe3 6 u
12 mecsteB (koHTponsHas rpymma) (100).

[MauuenTsl B rpymmne uccieaoBanus ¢ Ouorcuel umemnu
3HAQUUTENBHOE  COKPAIlEHHE  SMHU30J0B  OCTPOTO
OTTOPKEHHUS, YMEHBIICHUE 6-MECSIYHOIO XPOHHYECKOTO
TyOYJIOMHTEPCTUIATIBHOTO MHACKCA U OoJiee HU3KMit 2-
X JIETHUH ypOBEHb KpEaTHHHHA CHIBOPOTKH.

Wutepcrunmanshpiii  Gubpo3 ObIT  MEHbIIE Yy TeX
MAlMEHTOB, KOTOPBIE MOIYYald JIEYeHHE MO TOBOAY
cyokmuamdgeckoro orropxkerus (100).

B npyrom uccnenoBanuu 52 KTRS 0T )HBBIX JI0HOPOB
ObuTH PaHIOMU3UPOBAHBI Ha MIPOXOXKIICHHE
MIPOTOKOJIbHOM Ouoncuy, u 50 MmanueHTOB COCTaBHIN
KOHTPOJIBHYIO TpYINy, TJ€ BBINOJHAINCE OHOIICHU
TOJBKO MO mokaszanusm (103).

UYepes 1 u 3 Mecsina IpOTOKONbHAs OMONCHS MOKa3aaa
norpannynbie u3meHenus y 11,5 % u 14 % nanueHTos,
octpoe orropskeHue y 17 % u 12 % nammentos u CAl y
4 % u 10 % nmanueHToB, COOTBETCTBEHHO.

BerpeuaeMoCTh  KIMHMYECKH — OYEBMAHOIO  OCTPOIO
OTTOpKEHHS ObLIa OJMHAKOBOM B IBYX IPYIIaX, HO B
rpymne OHMOICHM KPEaTHHMH CHIBOPOTKM ObLI HIDKE
gepe3 6 mecsies (p = 0.0003) u 1 rox (p 0,0001).

Ot 06a30BOM MMMYHOCYNPECCHHU, BEPOSATHO, 3aBHCHUT
BCTPEYAEMOCTh CYyOKIMHHYECKOTO OTTOPXKEHHS, YTO
CBHUJETEIBCTBYET B MOJIb3Y IPOTOKONBHBIX OMOTICHH.

[TarmeHTsl, MOMyYaBIIME JICYCHHE TAKPOIMMYCOM H
MMF, kak mpaBui0, UMEIOT MEHBIIYIO YaCTOTY OCTPOTO
OTTOPKEHHMS, YE€M MAUCHTHI, MONyYaBIIHE JICYCHHE
CSA ¥ a3arTHONPHHOM, W TaKPOJUMYC CBSI3aH CO

CHIDKEHUEM 3a00JIeBaeMOCTH CYOKJIMHHYECKHM
orropxkennem (104,113,176,180,181), MEHbIINMU
3HAUCHUSIMU OCTPhIX HHAekcoB bandpd (182,183) u

KpeaTHHHHA ChIBOPOTKH uepe3 1 rox (181).
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In a RCT, 121 patients were randomly allocated to
biopsies at 0, 1, 2, 3 and 6 months, and 119 to biopsies
at 0 and 6 months (102).

At 6 months, 35% of the biopsy arm and 20.5% of the
control arm patients had interstitial fibrosis and tubular
atrophy (ci + ct) scores >2 (p = 0.07).

Of note, the frequency of clinical acute rejection
episodes was only 10% in the biopsy arm and 7% in the
control arm (p >0.05).

The prevalence of subclinical rejection in the biopsy arm
was 4.6%.

Creatinine clearance at 6 months was not different (p >
0.05) in the two groups.

Use of protocol biopsies, therefore, for diagnosis of
subclinical rejection may not be appropriate in
tacrolimus- and MMF-treated patients.

Hcrounux: American Journal of Transplantation 2009; 9
(Suppl 3): S30-S32 S31
Chapter 9

Other conditions that can be detected on protocol
biopsies include CNI toxicity, recurrent disease,
transplant glomerulopathy, CAl and BKV nephropathy.

However, it is unclear whether the detection of these
conditions by protocol biopsy improves outcomes.

The safety of biopsies has been documented in several
series (180,184).

The reported risk of major complications from protocol
biopsy, including substantial bleeding, macroscopic
hematuria with ureteric obstruction, peritonitis or graft
loss, is approximately 1% (185-187).

The reported incidence of graft loss from protocol
biopsy is 0.03%.

Protocol biopsies can be done safely as an outpatient
procedure.

Data collected on 1705 protocol kidney transplant
biopsies at one center showed that all of the
complications became evident in the first 4 h after the
biopsy (188).

Protocol biopsies, however, may be expensive.

SECTION 11 CHAPTER9

B omxom u3 RCT 121 manmeHT ObUT paHIOMU3UPOBAH
Ha nipoBenenue ouorncun yepes 0, 1, 2, 3 u 6 mecsieB u
119 mamuenToB Ha mpoBeneHue Ouoricuu uvepe3 0 u 6
mecsies (102).

UYepes 6 mecaues, 35 % ManueHTOB U3 IPYIILI OUOICUH
u 20,5 % nmanueHToB W3 KOHTPOJBHOW TPYNIIBI UMEIH
3HAYEHHS] HMHICKCOB HMHTEPCTHLHAIBHOrO (ubposa u
TyOyJsipHOii arpoduu (Ci + ct) >2 (p = 0.07).

IprMeyaTensHO, 9TO YacTOTa SMU30/0B KIHMHHYECKHAX
OCTpBIX OTTOpKeHui Obputa mume 10 % B rpymme
6uoricuu u 7 % B rpymme koutpoist (p > 0,05).

PacnipocTpaHeHHOCTh CyOKIMHHYECKOTO OTTOPXKEHUS B
rpymme 6uoncuu Osi1a 4,6 %.

Kmupenc kpeatmHuHa yepe3 6  MecsieB  ObUT
omuHakoBeM (P > 0,05) B 1ByX rpymmax.

Taxkum 06pa30M, UCIIOJIb30BAHUEC HpOTOKOJ’ILHOﬁ
OuoncHu JIsL JUarHOCTUKHU Cy6KJ’II/IHI/I‘{eCKOFO
OTTOPXKCHHUA MOXKET OKa3aTbCA HeJ’IeCOO6pa3HHM JJIsL
ManyeHTOB, IMOJYYaromuXx JEYCHUE TaKpOJIMMYyCOM H
MMF.

Jpyrue (akTopbl, KOTOpEIE MOTYT OBITH OOHApYKEHBI
IIPH IPOTOKOJBHOI OMOICHH, BKIIIOYAIOT TOKCHYHOCTH
CNI, penuaus OCHOBHOI'O 3a00J1€BaHNUs,
TpaHCIUIAHTalMOHHYI0 TioMepyionatuto, CAl u BKV
HedpomaTuio.

OpHako  HEACHO,  ylyyliaeT  Jid
OoOHapyKeHHe OJTHX (AKTOPOB IIpU
Onomncuu.

PE3yNbTaThI
MPOTOKOJIBHON

BesomacHocTs OWoncuu ObUIa JIOKYMEHTHPOBaHA B
HECKOJbKHX MccnenoBanmsx (180,184).

3asBIECHHBIA PHCK CEPbE3HBIX OCIOXKHEHHH W3-3a
MPOTOKONIBHON ~ OHWOINCHY, BKJIIOYas CYIIECTBEHHbBIC
KPOBOTEUEHHs, MAaKpPOCKONMHYECKYI0 TeMaTyphuio ¢
o0cTpyKuuell MOYETOYHHMKA, HNEPUTOHUT WU IOTEPIO
TpaHCILUIaHTAaTa, cocTaBisieT npuMepHo 1 % (185-187).

3asBICHHBIC ~Cllyyad IIOTEpPM TpaHCIUIAHTaTa OT
HPOTOKOJIBbHOHM Guorncuu coctasisioT 0,03 %.
IIporokonbHast Ouomcus MoxeT OBITH 0e30macHO
HpOBeJicHa KaK aMOyJIaTOpHast IpoLieaypa.

Hannbie, coopannbie Ha 1705 mpOTOKONBHBIX OUOTICHSIX
MIOYEYHOT0 TPAHCIUIAHTaTa B OJHOM LIEHTpE, II0Ka3ally,
YTO BCE OCJIOKHEHUSI CTAIM OYCBUIHBIMU B TIEPBEIC 4 U
mocite 6uoricust (188).

IIpoTokonbHast OUOIICHS, OJJHAKO, MOXET ObITH JOPOToit
TIpoLEeAypOt.
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The Mayo Clinic reported that protocol biopsies cost
US$ 3000 per biopsy, and it cost US$ 114 000 to detect
one case of acute subclinical rejection (104).

Therefore, decisions on whether or not to perform
protocol biopsies should take these and other factors,
including patient preferences, into account.

Altogether, based on very-low-quality evidence, the
benefit of performing protocol biopsies in
CsAl/azathioprine-treated patients without induction
therapy may outweigh the harm (see Evidence Profile
and accompanying evidence in Supporting Tables 45-47
at http://
wwwa3.interscience.wiley.com/journal/118499698/toc).

Research Recommendations

* RCTs are needed to determine when the benefits of
protocol biopsies outweigh harm.
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[lo mamapiM ximHUKE Maiio, omHa TPOTOKOJIBHAS
ouoncuss crour US $3000, u US $ 114.000 crout
BBISIBIIEHHE OIHOTO ciyyas CYyOKIIMHUYECKOTO
orropxkenuns (104).

Taxkum oOpa3oMm, pelieHHe O TOM, BBINOJHATh WIIM HET
MIPOTOKOJIbHbIE OWOINCHHM, ClleAyeT MpUHUMATh IpU
ydeTe 3THX U JApyrux (GakTopos, BKIOUYas npedepeHunn
MaIUEeHTA.

B o0mieii cinoxHOCTH, Ha OCHOBE JIOKA3aTeNIbCTB OYCHb
HHU3KOT'O Ka4yeCTBa, II0JIb3a oT BBIITOJTHCHHS
MPOTOKOJBHOW OMOICHHU AJIS TALMEHTOB, MOJIYYalOIInX
neyenne  CSA/Asarwonpud, 6e3  WHIYKIIMOHHOM
Tepanud MOXeT mepeBecuth Bpex (cm. IIpodmis
JIOKA3aTeJICTB U JONOJHUTENbHBIE BCIIOMOTATENbHEIE
Tabmumer  NeNe  45-47  mo  cceuike  http://
wwwa3.interscience.wiley.com/ journal/118499698/toc).

HaiiuHo-ucci1e10BaTeJIbCKHE PEKOMEHIAINN

e Heobxomumer RCTS, 4roOBI ompenenuTth, Korua
MPEUMYILECTBA NPOTOKOJIBHOW OMOTICUY NEPEBEIINBAIOT
Bpe/I.

Hcrounuk: S32 American Journal of Transplantation 2009; 9 (Suppl 3): S30-32
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CHAPTER 10: RECURRENT KIDNEY DISEASE

I'/TABA 10: PEHUNBUPYIOIIUE 3ABOJTEBAHUS ITOYEK

CHAPTER 10: RECURRENT KIDNEY DISEASE

10.1: We suggest screening KTRs with primary
kidney disease caused by FSGS for proteinuria (2C)
at least:

« daily for 1 week (2D);
« weekly for 4 weeks (2D);
« every 3 months, for the first year (2D);

« every year, thereafter. (2D)

10.2: We suggest screening KTRs with potentially
treatable recurrence of primary kidney disease from
IgA nephropathy, MPGN, anti-GBM disease, or
ANCA-associated vasculitis for microhematuria,
(2C) at least:

« once in the first month to determine a baseline
(2D);

« every 3 months during the first year (2D);
e annually, thereafter. (2D)

10.3: During episodes of graft dysfunction in patients
with primary HUS, we suggest screening for
thrombotic microangiopathy (e.g. with platelet count,
peripheral smear for blood cell morphology, plasma
haptoglobin, and serum lactate dehydrogenase) (2D)

10.4: When screening suggests possible treatable
recurrent disease, we suggest obtaining an allograft
biopsy. (2C)

10.5: Treatment of recurrent kKidney disease:

10.5.1: We suggest plasma exchange if a biopsy shows
minimal change disease or FSGS in those with
primary FSGS as their primary kidney disease. (2D)

10.5.2: We suggest high-dose corticosteroids and
cyclophosphamide in patients with recurrent ANCA-
associated vasculitis or anti-GBM disease. (2D)

I'/TABA 10: PEHMIUBHUPYIOIIHNE
3ABOJIEBAHMSA TIOYEK

10.1: MbI npepiiaraem nposoauth ckpuHuHr KTRS ¢
NMEePBUYHBIM 3a00/1eBaHHEM MO04YeK, BbI3BAHHBIM
FSGS, na npeamer nporennypun (2 C), no kpaiineii
Mmepe:

* exeHeBHO B Teuenue 1 nexenn (2D);

* eJkeHeIeIbHO B Teuenne 4 nemxesnb (2D);

* KaxKable 3 Mecsila B TedeHue nmepsoro roaa (2D);

« 1 pa3 B roa Ka;kaplii mocaexywouruii roa. (2D)

10.2: MbI npeasiaraem npooauth ckpuHuHr KTRS ¢
NOTEeHIHAIHHO H3JIEYUMBIMH peuuIuBaMu
NepBHYHBIX 3a0oseBaHuii mouyek: |gA HedponaTum,
MPGN, antu-GBM 3aooaeBanusi mam  ANCA-
acCONMUPOBAHHOTO  BACKYJHMTa  Ha  TNpeIMeT

Mukporematypus, (2 C) no kpaiineii mepe:

* OIMH pa3 B MNEPBbI Mecsl /ISl ONpeIeIeHust
6a3oBoro 3Hauenusi (2D);

* KasKable 3 Mecsia B TedeHue nepsoro roaa (2D);

* ekeroano snocaeacTeuu. (2D)

10.3: Bo BpeMsi 3MU3010B  AUCHYHKIUHU
TPAHCIJIAHTATA Y NALMEHTOB ¢ nepBuYHbIM HUS MbI
npenaraemM NPOBOIUTH CKPHHHUHT Ha

TPOMOOTHYECKYI0O MHUKPOAHTHONATHIO (HAmpuMep, ¢
MOJACYETOM TPOMOOUUTOB, AHAJIH3UPOBATH Ma30K
nepudepuyeckoii  KPOBH s YCTaHOBJIEHHS
MoOp(}oJIOTHH  KPOBSIHBIX  KJI€TOK, TranTorJioouH
MJIa3Mbl M JAKTATAETHAPOreHasa cbiBopoTku) (2D)

10.4: Korga CKpPUHHHI WpeInojaraerT HajJuvue
NOTEHUHAJILHO  M3JIeYHMOT0  PelHINBHPYIOIIEro
3a00J1eBaHusl, MBI NPeNIaraeM MPOBOIAUTH OMOIICHIO
TpancmianTara. (2 C)

10.5: JIeyenue penuuBupyIouieii 60/1e3HU NOYEK:

10.5.1: MsbI npeasnaraem Ha3HauyaTh mJasmadepes,
ecJ OMOICHSI MOKAa3bIBaeT 00JIe3Hb MHHHMAJIbHBIX
usmeHennii wim FSGS y maumentoB ¢ FSGS kak
MePBUYHBIM MOYEYHBIM 3a60sieBanneM. (2D)

10.5.2: Mpbl mpegjaraeM HCHOJIb30BaTh BbICOKHE
J03b1 KOPTHKOCTEPOMIOB M uukjIopochamuga y
ManHeHTOB c pennInBHPYOIAM ANCA-
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10.5.3: We suggest using an ACE-I or an ARB for
patients with recurrent glomerulonephritis and
proteinuria. (2C)

10.5.4: For KTRs with primary hyperoxaluria, we
suggest appropriate measures to prevent oxalate
deposition until plasma and urine oxalate levels are
normal (2C), including:

« pyridoxine (2C);

« high calcium and low oxalate diet (2C);

e increased oral fluid intake to enhance urinary
dilution of oxalate (2C);

* potassium or sodium citrate to alkalinize the urine
(2C);

« orthophosphate (2C);
e magnesium oxide (2C);

« intensive hemodialysis to remove oxalate.(2C)

ACE-I= angiotensin-converting enzyme inhibitor;
ANCA= antineutrophil cytoplasmic autoantibody;
ARB= angiotensin Il receptor blocker;

FSGS= focal segmental glomerulosclerosis;

GBM= glomerular basement membrane;
HUS=hemolytic-uremic syndrome;
IgA=immunoglobulin A;

KTRs= kidney transplant recipients;
MPGN=membranoproliferative glomerulonephritis.

Background

The primary kidney disease is generally documented by
pretransplant biopsy of the native kidney, or of a
previous Kidney transplant.

Recurrence of the primary kidney disease is usually
established when there is biopsy documented
involvement of the kidney allograft with the primary
kidney disease.

Rationale

- Some recurrent kidney diseases cause allograft failure.

SECTION I | CHAPTER 10

aCCONMUPOBAHHBIM BACKYJIUTOM uWiu aHTH-GBM
3a6oJeBannem. (2D)

10.5.3: Msl npemiaraeM ucnodb3oath AIID-
HHTHOMTOPBHI WIN 0s10KaATOPBI peuenTopos
AHTHOTEH3MHA /Il NAIHEHTOB C pelIUBHPYIOLIUM
riomMepyHedpuTom u nporennypueii. (2 C)

10.5.4: Jna KTRS ¢ nepBu4HO#i runepokcanxypueii
Mbl MpeiaraeM COOTBETCTBYIOIME Mepbl ISt
npeIoTBPalIeHHs] IeNOHHPOBAHMS OKCAJATOB 10 TeX
Nop, NMOKA YPOBHHM OKCAJATOB B IUIa3Me M Moue He
Hopmasmsyiotes (2 C), BKiIovas:

* mupuaokcun (2 C);

* 1HeTy ¢ BBICOKHM KajJbOHeM W HH3KUMU
oxcajaramu (2 C);

* yBeJUYEeHHE MePOPATLHOr0 MPHUEMa KUIKOCTH ISt
MOBBILIEHNS pa3BeleHusi okcaiaaTos B moue (2C);

* HUTPAT KAJUsl WIH HATPUSA ISl MOAINEJAYMBAHUS
moun (2 C);

* oprodocar (2 C);

e okcua maruus (2 C);

* HHTEHCHBHBLII TeMOAWAJIN3 UIA BbIBEIEeHHS
oxcajatos.(2C)

Beoanasi nundopmanus

TTepBuunoe 3a00J1cBaHUC MOYEK O0OBIYHO

JAOKYMCHTUPYECTCS OuorncHeli HATUBHOH IOYKH J10
TpaHCIUIaHTallunu nin ouorncuei npeabIAymero
IMMOY€YHOT'0 TPpaHCIIJIaHTaTa.

Peupnue mepBuYHOrO 3a0oieBaHHsS TOYEK OOBIYHO
YCTaHABIIMBACTCS MPH HAIWYUU JIOKYMCHTUPOBAHHOTO

Ouorchell BOBICUCHHS TPAHCIUIAHTaTa B TIEPBUYHOC
3a00JIEBaHUE ITOYEK.

ObocnoBanne

hd HeKOTOpI)Ie peuAMBUPYIOIHNE IIOYCYHBIC 00JIe3HH
SABJIAKOTCA HpH'{HHOﬁ MOTEPHU TpaHCIJIaHTaTa.
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e Treatment of some recurrent kidney diseases may
prevent, or delay, the onset of graft failure.

 Screening for treatable recurrent kidney disease may
result in early diagnosis and treatment that may be
beneficial.

Recurrence of primary kidney diseases is an important
cause of morbidity and graft loss following Kidney
transplantation, in both adults and children.

In a study of 1505 cases with both native kidney and
kidney allograft biopsies documenting recurrent
glomerular disease, graft loss due to recurrent
glomerulonephritis was the third most frequent cause for
graft failure 10 years after kidney transplantation (110).

Recurrence may present as increased serum creatinine
(reduced GFR), new-onset or increased proteinuria
and/or hematuria.

The impact of recurrence varies according to the primary
kidney disease.

Not all diseases recur with equal frequency.

The risk of recurrence is particularly increased in FSGS,
immunoglobulin A (1gA) nephropathy,
membranoproliferative glomerulonephritis

(MPGN), hemolytic-uremic syndrome (HUS), oxalosis
and Fabry’s disease and, to a lesser extent, with lupus
nephritis, anti-glomerular basement membrane (GBM)
disease and vasculitis (189).

Also, the timing of recurrence and manner of
presentation vary for different diseases.

FSGS, HUS and oxalosis may recur in the first few days
to weeks after transplantation, whereas the timing is
variable in the others (127).

Hcrounuk : American Journal of Transplantation 2009;
9 (Suppl 3): S33-S37 S33
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* JleyeHne HEKOTOPBIX PELUAMBUPYIONIUX ITOYEYHBIX
Oone3Hell MOXET TNPeNOTBPATHTh WM OTCPOYUTH
TIOTEPIO TPAHCIUIAHTATA.

d CKpI/IHI/IHI‘ Ha U3JICYUMBIC PEIIUANBUPYIOIINE 00JIe3HH
TIOYCK MOXKET IIPUBECTU K PAHHEMY YCTAHOBJICHHIO
JAuar’Hosa 1 npoBEACHUIO JICYCHN A, KOTOPOC MOXKET OBITH
TIOJIC3HBIM.

MOYEYHOU OONE3HU SBISETCS
Ba)XKHOW  MpPUYMHOM  OCIOXKHEHMH W TOTEepU
TPaHCIJIAHTaTa IOC/IE TPAHCILIAHTALMU MOYKH KakK y
B3pOCIIBIX, TaK Uy JIeTel.

Peunaus mnepBuuHON

B omHom u3 wmccrnenoBanuii 1505 manueHTOB Cityuyau
JOKYMEHTHPOBAHHBIX 6uorncueit PELHUINBOB
TIIOMEPYJISIPHOM OOJIE3HH WM MOTEPH TPAHCIUIAHTATA
KaK HATHBHOM IOYKH, TaK W [OYCYHOrO TPAHCIUIAHTATA
U3-32 PEUHUIMBHPYIOIIETO TriIoMepyHebpura ObUTH Ha
TPETbEM MeCTe Cpeid HauboJee YacThIX MPUIHUH MOTEPH
TpaHcuiantata 4epe3 10 jer mocne TpaHCIUIAaHTALUH
nouek (110).

PermuB MOXeT BbIpakaTbCsi 4epe3 POCT KpeaTWHHHA
ChIBOPOTKH (cHmKeHne GFR), BHOBb BBISBICHHHYIO HIIH
YBEJIMUYMBILYIOCS IPOTEHHYPHUIO H/WITH TeMaTyPHIO.

BnusiHue penmauBa BappUpyeTCsl B 3aBHCHMOCTH OT
TIEPBUYHON MTOYETHOHN OOIE3HMU.

He Bce
YJaCTOTOM.

OONEe3HN PEeUUAVBHPYIOT C  OJWHAKOBOU

Puck peuunuBa ocobeHHo Bbeicok 1mpu  FSGS,
ummyHorobyiua A (IgA) nHedponatim, memOpaHo-
nponudeparuBiom  romepynoredppure  (MPGN),
remonuTHKO-ypemudeckom curapome (HUS), okcanose
u Oomesnn @Dabpu, U B MEHbUICH CTCNEHH MPH
BOJTYaHOYHOM Hedpure, OOJNEC3HH C AaHTUTENAMH K
KiIyOoukoBOW  GasampHOM  MemOpamsl  (GBM)
Backynute (189).

Kpome TOro, CpoK BO3HHKHOBEHHMs pEIMINBA U
0COOEHHOCTH MPOSIBIIEHHS PA3IHIaIOTCS I Pa3InIHBIX
3a00JIEBAHHH.

FSGS, HUS u okcamo3 MoryT penuauBUPOBAaTH B
HEepUOA OT HEePBBIX HECKOJBKUX JHEW 0 HeIelb I0Cie
Hepecajiki, Toraa Kak HpH APYrHX 3a00JeBaHHUAX CPOK
BO3HHMKHOBEHHMS peruanBa BapuadeneH (127).
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Table 8: Screening for recurrent diseases

Ta6auna 8. CKpUHUHI PeWIMBHPYIOIIHX 3200J1eBaHTii

SECTION I | CHAPTER 10

Screening (in Minimum
addition to serum screening
creatinine)/ckpuHIHT frequency/
Disease/zaboneBanue (B momoJsiHeHUE K MHHHMAJIbHAS
aHAIH3Y 4acrora
KpeaTHHHHA npoBeeH st
CHIBOPOTKH) CKPMHHUHIA

Diagnostic tests
(in addition to
kidney biopsy)/
JUHATHOCTHYECCKUEC
TecThl (B
JONOJIHEHHUE K
OMOICHH MTOYKH)

Potential
treatment/
MOTEHIHAJIbHBIC
BapHaHTAa
JECYCHUHA

Daily for 1 week,
weekly for 4 weeks,
every 3 months for 1
year, then annually/

Plasmapheresis/
mia3madepes

FSGS Proteinuria/ nporennypust €XKEeIHEBHO B Teu.1
HEI., €XKCHEOCIIbHO B
TE€Y. 4 HE..KaXXbIC 3
Mmec. B Ted. 1 roja,
3aTeM €XKEroJIHO
Proteinuria,
lgA nephropalth'x/ microhematuria/
Hepponartus Ig P —
HMMYHOTJIO0Y/JIHHA MUKpOTEMATYpHS
Proteinuria,
microhematuria/
MPGN MIPOTEHHYPUS,
MHKpOreMaTypHst Once in the first month,
Proteinuria, every 3 months in the
Anti-GBM disease/ microhematuria/ first year, then
antu- GBM 6oJ1e3Hb [POTEHHYPHS, annually/ 1 pa3 B Teu.1-
MHKpOIreMaTypust ro Mec., Kaxzbie 3 Mec.
Pauci_immune Proteinuria, B Ted4. 1-ro roja, 3arem
vasculitis/ microhematuria/ CHETOMHO
0JIMTOMMYHHBII TIPOTCHHYPH,
BACKYJIHT MHUKPOTreMaTypust
During episodes of
Proteinuria / nporennypus, graft dysfunction/ Bo
HUS platelet count/ xon-Bo BpEMsI SIH3010B
TpOMOGOIIUTOB JChYHKINH
TpaHCIUIaHTaTa

Serum complement
levels/
ChIBOPOTOYHBII
YPOBEHb KOMILJIEMEHTA

Anti-GBM antibodies/
anturena k GBM

Plasmapheresis/
ma3madepes

ANCA

Platelet count/ kon-o
TPOMOOLIUTOB,
peripheral blood smear
Imazku nepudepuitHoi
kposu, LDH/JIIT

Cyclophosphamide and
corticosteroids/
muknodochamun u
KOPTHKOCTCPHUOIBI

Plasmapheresis/
iazmagepes

ANCA= antineutrophil cytoplasmic antibody; FSGS= focal segmental glomerulosclerosis; GBM= glomerular
basement membrane; HUS=hemolytic-uremic syndrome; IgA= immunoglobulin A; LDH= lactate dehydrogenase;

MPGN= membranoproliferative glomerulonephritis.

In a majority of instances, proteinuria and/or reduced
GFR provide the initial basis for suspecting disease
recurrence.

Since these parameters are periodically assessed in
KTRs as part of their routine monitoring, a separate
strategy for detection of disease recurrence is not
warranted.

The modality of screening for some of these diseases,
however, may vary from the usual posttransplant
monitoring if timely detection is not achieved by the
routine posttransplant monitoring strategies (Table 8).

B  OoJbIIMHCTBE  CiOy4aeB  MPOTEHHYpHs  W/Win
camkenHas GFR  of0ecnieunBaroT IMepBOHAYAIBHYIO
OCHOBY JUISI TOO3PEHHMS Ha PELHINB 3a00JICBaHHS.

Tlockoabky 9TH napaMeTpbl MIEPHOIIYECKU
oueHuBatorcst y KTRS kak wacTh uX O0OBIYHOTO
MOHUTOPUHIA, OTAENILHBIE CTPATEruH JJIsl OOHAPY KEHHS
peUnANBOB 3a00JI€BaHUS HE SBJISIOTCS OTpaBIaHHBIMU.

MCTO}IBI CKpHUHUHTa 1A HEKOTOPBIX us3 OTHUX
3a00JIeBaHmil, OJJHAKO, MOTYT OTJIIHYATHCSA OT OOBIYHOTO
HOCTTPAHCILIAHTALIHOHHOTO MOHUTOPHHTA, eciu
CBOEBPEMEHHOE  OOHapyKeHHe  He  JOCTHraeTcs
OOBIYHBIMU ~ CTPATETHAMH  MOCTTPAHCILIAHTAMOHHOTO
MoHuTOpHHTA (CM.TabHILy 8).
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For example, FSGS can recur early; hence, screening for
FSGS recurrence requires early and frequent monitoring
for proteinuria.

HUS recurrence requires looking for evidence of
microangiopathic hemolysis.

Screening for recurrent IgA nephropathy, MPGN, anti-
GBM disease and vasculitis require examination of
urinary sediment to detect microhematuria and/or
presence of casts in addition to screening for proteinuria.

It is appropriate to perform dipstick testing for
proteinuria followed by quantitation using spot protein
creatinine ratio or timed urine collection.

Depending on the primary disease, biopsy evaluation
may require immunofluorescence and electron
microscopy in addition to light microscopy to confirm
recurrence and to rule out other causes of proteinuria,
hematuria or graft dysfunction (190).

There is also weak evidence (uncontrolled case studies
and case reports) that disease-specific treatment may be
beneficial for some recurrent diseases.

Idiopathic FSGS

Idiopathic, or primary, FSGS is characterized by typical
sclerosis in a segment of glomerular tuft, along with
footprocess fusion on electron microscopy.

Sclerosis may not be evident in early recurrence, and
light microscopy may show normal glomerular
architecture.

Recurrence is suspected when a patient with a
documented primary FSGS in the native kidneys or a
prior kidney allograft develops proteinuria and/or
increase in serum creatinine, typically soon after
transplantation (127).

Idiopathic FSGS recurs in 20-50% of KTRs (up to 80%
if it has recurred in a prior kidney transplant) (191).

It is important to distinguish idiopathic from secondary
causes of FSGS that generally do not recur.

Recurrence of familial FSGS has also been documented,
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Hampumep, FSGS MoxeT penuanBUpOBaTh B paHHEM
TepUoJe, CIIEA0BATENbHO, CKPUHUHT Ha penuanB FSGS

TpebyeT paHHEr0 W YacTOr0 MOHHWTOPHWHTa Ha
[IPOTEHHY PUIO.
Petmmue  HUS  TpeOyer moucka J0Ka3aTeibCTB

MHKPOAHI'MOMMaTH4€CKOIro reMoJin3a.

CkpunuHr Ha penunus IgA Hedponaruu, MPGN, antu-
GBM O0Gosne3nn W BackyiuTa TpeOyeT HCCIeTOBaHUS
MOYEBOTO OCajiKa JUll OOHApyXeHHs MUKpOreMaTypHU
W/MNM  TIPUCYTCTBHS LMJIMHIAPOB B JONOJNHEHHE K
CKPHHHHTY Ha IPOTCHHYPHIO.

INoaxoasamum sBIETCSl TECTUPOBAHUE C TOMOIIBIO TECT-

MOJIOCKA  HAa  MPOTEHHYPUIO € MOCIEAYIOIIUM
BBITOJIHEHUEM KOJMYECTBEHHOI'O aHAJIHM3a C ITOMOIIBIO
pacdera MHIEKCa KpPEaTWHWH/TPOTEHHYpHs Wi cOopa
MOYH 32 (PHKCUPOBAHHBIE HHTEPBAJIBI BPEMEHH.

B 3aBHCHMOCTH OT OCHOBHOTO 3a0O0JICBaHHs OIEHKA
pe3yJbTaTOB ouorcun MOJKET noTpeboBaTh
UMMYHO(ITYOPECIEHTHOM U 3JIEKTPOHHON MHUKPOCKOITHI
B JOIIOJTHECHHE K CBETOBOM MUKPOCKOIITNH JUIA
MNOATBEPXKACHUS PELUMIMBA U HCKIKYCHUS APYTHX
OPUYNH TPOTEHHYPHH, TeMaTypuud WM AUC(HYHKIMH
tparcrutanTara (190).

CylecTByloT — Takxe crnabbre JI0Ka3aTeNIbCTBA
(HEeKOHTpONMpPYEMbIE TEMAaTHUYECKUC HCCICHOBAHUS |
eIMHUYHBIC HAOIIOJEHHS), YTO JICYCHHE KOHKPETHBIX
3a001€BaHNi MOXET OBITh IIOJIE3HBIM NPH HEKOTOPBIX
PeLUANBUPYIONINX 3a00I€BaHMIX.

Hpuonarnyeckuii FSGS

W auonaTuueckuii, 703171 MIEPBUYHBIH, FSGS
XapaKTepU3yeTCsi TUIHYHBIM CKJIEPO30M B CErMEHTE
MOYEYHOTO KJIyOOYKa Hapsiy C pPacIuIaBICHHEM MajlbIX
HOKEK MOJIOLUTOB MPH JIEKTPOHHONH MUKPOCKOITHH.

Ckiepo3 MoOkeT He OBITh OYEBHIHBIM B Hadaie
pennanBa, a CBETOBAas MUKPOCKOIIMS MOXET IMOKa3aTh
OOBIYHYIO KITyOOUKOBYIO apXHUTEKTYPY.

PenuauB monmo3peBaeTcs, Korja y IalMeHTa C
JOKYMEHTHPOBAaHHbIM HepBU4HbIM FSGS B HaTuBHOM
[OYKEe HIM MpeAblIyIIEM IIOUYEYHOM TPAHCIIAHTATe
pa3BUBaeTCS ~ NPOTCHHYpUst  W/WIM  BO3pacTraer
KPEaTUHHMH CBIBOPOTKU KPOBH, OOBIYHO BCKOpE IIOCTE
tparcanTaruu (127).

Wnnonatuyeckuit FSGS penmauBupyer y 20-50%
KTRs (mo 80%, ecii pemuanB BO3HUK B MPEIBILYIIEM
oYevHOM TpaHciuianTate) (191).

Baxno ommuare uwawomaruueckuii  FSGS ot
BropuuHoro FSGS, KOTOpbIA, Kak MNpaBWIO, HE
PELUIUBUDPYET.

Penmnus  Hacnenctsennoro FSGS  Taxke  Obun
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if the donor is an obligate carrier (191).

Putative risk factors for recurrence include age of onset
of FSGS in native kidneys between 6 and 15 years
(192), rapid course of the original disease (e.g. less than
3 years from diagnosis to CKD stage 5), diffuse
mesangial proliferation on histology and non-African
American ethnicity.

The strongest risk factor is recurrence in a previous
transplant.

The demonstration of increase in the albumin
permeability of isolated rat glomeruli by sera from
patients with a recurrent FSGS offers the possibility of
more accurate prediction of the risk of recurrent disease
(193).

However, this assay is still experimental.

Idiopathic FSGS can recur at any time after
transplantation, but recurrence is more common early
after transplantation.

Recurrent disease presents with proteinuria, which is
usually heavy.

About 80% of cases recur in the first 4 weeks (193).

Proteinuria screening therefore needs to be more
frequent in the early posttransplant period in those with
CKD stage 5 due to FSGS, especially those with risk
factors for recurrence.

The exact frequency has not been worked out.

Interpretation of proteinuria, especially in the early
posttransplant  period, requires  knowledge  of
pretransplant proteinuria.

Although proteinuria from the native kidneys declines
after transplantation (194), the time taken for its
disappearance is variable.

Posttransplant  proteinuria  therefore  should be
interpreted in light of the pretransplant values.

Hcrounuk: S34 American Journal of Transplantation
2009; 9 (Suppl 3): S33-S37
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JIOKyMEHTHPOBAH, €CIT JIOHOp HAaBEpHsKA SBISETCS
Hocurenem FSGS (191).
Ipenmonaraempie  (GakTOpbl pHCKa JUIS  pELHANBA

BKIIIOUaloT B ce0s Bo3pact Havana FSGS B HaTHBHBIX
noukax or 6 mo 15 mer (192), Geictpoe pasBuTHE
nepBUYHON Oone3Hu (Hampumep, MeHee 3 JeT OT
JMAarHOCTUKU IO TEPMHHAIBHOW CTAJMU XPOHUYECKOM
MOYCYHON HEZ0CTATOYHOCTH), b dy3Hy0
ME3aHTHAbHYI0 MPOJIH(pEpAlUI0 MO THCTOJOTHH |
ITHUYECKU Hea(PUKAHCKOE TPOUCXOXKIICHHE.

Camplif  OosblIoN (hakTOp pHCKAa 3TO PpENUAUB B
IpeIbIAyIeM TPaHCIUIaHTaTe.

BoIsiBieHHE pOCTa TPOHHITAEMOCTH H30JUPOBAHHBIX
KIyOOYKOB KpBIC JUIS  adbOyMHHA, BBI3BIBAEMOTO
CBIBOPOTKOM, B35ATOH y manueHrta ¢ peruauBoM FSGS,
JaeT BO3MOXKHOCTH 0OJiee TOYHOTO TPOTHO3a pHCKa
peuuauBa 3aboneBanus (193).

OZ[HaKO OTOT TECT
OKCIIECPUMCHTAJIbHBIM.

SABJIACTCSL BCC cuie

Waunonarnueckuit FSGS moxeT moBTOpUTHCS B J1000€
BpeMsi TOCJIC TPAHCIUIAHTAIMH, HO PELHIUB HaubOolee
BEPOSITECH B PaHHEM MEPHOJIC TTOCTIC TPAHCIUIAHTAIIHH.

PermmnuBupytommas Goine3Hb NPOSIBISETCS BMeECTe C
MIPOTEeUHYpHUeil, KoTopast OOBIYHO SBISETCS TSHKEIIOMN.

Oxono 80 % ciyuaeB penIvBa NPOUCXOIAT B TEUECHUE
nepBbix 4 Henenb (193).

Ilo 5TOlt NMpUUNHE CKPUHHMHI HA MPOTEUHYPHUIO OJHKEH
IPOBOJUTHCS Gonee 9acTo B paHHEM
MOCTTPAHCIUIAHTALOHHOM TIEPUOAE Y TeX, KTO HMeEeT
tepMuHanbpHy0 craguio CKD u3-3a FSGS, ocobeHHo
TIpY HaM4IuHA (haKTopa prucKa peruanBa.

Tounas yactoTa He YCTaHOBJICHA.

TonkoBaHWe NPOTEUHYPUH, OCOOEHHO B paHHEM
HOCTTPAHCILIAHTALMOHHOM IEpHOJiE, TPpeOyeT 3HAHUM O
JOTPAHCIIAHTAIIMOHHOM IPOTEUHYPHUH.

XOoTsl MPOTEHHYpHsI W3 HATHBHBIX IOYEK CHIDKAETCS
nocie TpaHciuiantauuu (194), cpok ee HCYE3HOBEHHS
SIBISIETCSI IEPEMEHHBIM.

Ilo STOH MIPUYNHE TTOCTTPAHCIUIAHTAI[HOHHAS
MPOTEMHYpUsI ~ JOJDKHA  TOJNKOBAaThCS B CBETE
JOTPaHCILTAHTAIIMOHHBIX [TOKa3aTeNeil.
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There have been no RCTs of therapy for recurrent
idiopathic FSGS.

However, there have been individual cases, and
uncontrolled series, reporting that patients with recurrent
idiopathic FSGS may have a substantial reduction in
urine protein excretion after plasma exchange (195,196).

This probably occurs by removing circulating factors
that alter glomerular permeability to protein.

Predictors of response to plasma exchange include early
initiation of treatment after recurrence, and possibly an
early recurrence of disease (196).

Unfortunately, proteinuria may recur after treatment, and
may require additional plasma exchange, or even
periodic, ongoing treatments.

The presumption is that reducing protein excretion with
plasma exchange will help preserve allograft function,
but no studies have examined this.

It is unclear how many plasma-exchange treatments are
required to reduce protein excretion, but one review
found a median of nine treatments before there was a
remission in proteinuria (195).

In small case series, prophylactic plasma exchange has
been reported, but the data are not convincing that this is
effective in preventing recurrent FSGS (197,198).

High-dose CsA may induce remission of proteinuria.

In one series, 14 of 17 children entered lasting remission
(199).

The rationale behind maintaining a high CsA blood level
is to overcome the effect of high serum cholesterol often
seen in patients with recurrent FSGS (lipoproteins bind
CsA and reduce free CsA levels).

High-dose CsA may be combined with plasmapheresis.

A study concluded that plasmapheresis alone was not
sufficient to induce remission except when combined
with high-dose CsA (200).

For patients who do not respond to plasma exchange, or
for patients who have non-nephrotic proteinuria, a
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Her RCTs mno  Tepamuu
nauonarnyeckoro FSGS.

pPEeIUANBUPYIOLIETO

OnmHako HMMENM MECTO OTHCIbHBIE CIy4al W CepHU
HEKOHTPOJMPYEMbIX HCCIICIOBAHUHN, KOTOPbIC MOKA3aIH,
YTO MALMEHTHI C PEUUAUBUPYIONIMM HIAUONATUYCCKUM
FSGS Moryr nocTu4p CyHIECTBEHHOTO COKpAICHUS
9KCKpenuu 6enka Modu nocie miasmadepesa (195,196).

BepodTHO, 3TO IPOUCXOMUT IIyT€M HUCKIIOYEHUS
[UPKYJIUPYIOIUX  (aKTOPOB, KOTOPbIE  HU3MEHSIOT
KIIyOOUYKOBYIO IIPOHUIIAEMOCTh OeKa.

IIpenuxTopsl oTBeTa Ha IUIa3Madepe3 BKIIOYAIOT

paHHee Hayaio JIeYEeHHUsI MOCie PEHANBa U, BO3MOXHO,
pauuuii peruaus 3a6onesanust (196).

K coxaleHHto, NPOTEHHYPHS MOXET IIOBTOPUTHCS
nocie JIeUEeHUs u MOKET norpeboBaTh
JIOTIOJTHUTEILHOTO wasmadepesa Wi JaKe
JUIHTENBHOTO MEPUOIUYECKOTO JIEYEHUS.

IIpennonaraercs, 4TO COKpalllEHUE 3KCKpeluu Oenka
gyepe3 IuiasMadepe3 IMOMOXKET COXPaHUTb (DYHKIMIO
TPaHCIUIAHTaTa, HO HET MCCIEJOBAHUM, KOTOpBIE OBl
U3YUWIH 3Ty TEMY.

Her TOYHBIX MJaHHBIX, CKOJBKO KYPCOB JICYCHHS
mwia3mMadepe3oM  motpebyercs IS YMEHBIICHUS
9KCKpeluHu Oenka, HO ONMH HAydYHbBIH 0030p BBISIBAI
MEJMaHHOE 3HAYCHHE [CBATH CCAHCOB [0 PEMHCCHH
nporennypun (195).

B HUCCICA0BAHUAX Ha HEOOJIBIIIOM KOJIHN4YCCTBE
MNanucHTOB TIPUMCHSIICS HpO(l)I/IJIaKTI/I‘IeCKI/Iﬁ
HﬂasMa(bepe3, HO IIOJYYCHHBIC HOAaHHBIC HC SBJIAIOTCA
y6eﬂI/ITeHBHLIMI/I, YTOOBI CKa3aTb, 4YTO OTO MABJICTCA

3¢ QEeKTUBHBIM  CPEACTBOM Uil  NPEJIOTBPALICHUS
perauBa FSGS (197,198).
Boicokue 10361 CSA  MOTyT BBI3BaTH PEMHCCHIO

MIPOTEUHYPUH.

B onHom u3 cepuiiHbix uccienoBanuii 14 nereit u3 17
BCTYIIMIIM B TIEPHO/] yCTOWUMBOM pemuccun (199).

CMBICK TOARep KaHUS BEICOKOTO ypoBHA CSA B KpoBH
3aKII04aeTcss B TOM, 4YTOOBI IpeodosieTh 3(gext
BBICOKOTO  XOJECT€pPUHAa B  CBIBOPOTKE,  4acTo
HaOMIOAABIIMIICS Y MHAIMEHTOB C PELUAUBHPYIOIIIM
FSGS (nmumompotennsr cBs3biBatloT CSA U CHIKAIOT
ypoBeHb cBob6oaHOr0 CSA).

Boicokue nmo3pr CSA Moryt ObITh KOMOWHHPOBaHBI C
miazMadepe3oM.

VccrnenoBanue [ago BO3MOXKHOCTH CIENaTh BBIBOA O
TOM, 9YTO TOJBKO IUIazMadepesa OBUIO HEIOCTATOYHO
IUIsL  CTHMYJIMPOBAHUSI DPEMHCCHH 33 HCKIFOYCHHEM
CITy9aeB codeTaHus ¢ BEICOKUMH fo3amu CSA (200).

J:[J'Iﬂ NanuCHTOB, KOTOpbIC HC OTBCYAKOT Ha
nﬂasMaq)epes, Wi Jjis1 DalrueHTOB, KOTOPBIC HMEIOT
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reduction in proteinuria with an angiotensin-converting
enzyme inhibitor (ACE-I) and/or an angiotensin Il
receptor blocker (ARB) may be beneficial.

IgA nephropathy is the most common type of
glomerulonephritis worldwide and is the primary cause
of CKD stage 5 in 20% of KTRs in many parts of the
world.

Recurrent  IgA common  after

transplantation.

nephropathy is

Reported incidence of recurrence varies from 13% to
53% according to differences in duration of follow-up
and biopsy policy of different transplant centers, with
the highest rates in centers that perform routine protocol
biopsies (201).

Latent IgA deposits in the donor kidney (identified on
preimplantation  biopsies) are  responsible  for
‘recurrence’ in some cases transplanted for kidney
failure due to IgA nephropathy in areas with high
disease prevalence (202).

Single-nucleotide polymorphisms in the interleukin-10
and TNF-alpha genes have been shown to predict
recurrence risk (203,204).

The estimated 10-year incidence of graft loss due to
recurrence was 9.7% (Cl = 4.7-19.5%) (110).

Recurrence risk in retransplants is increased if the first
graft was lost due to recurrent IgA nephropathy in less
than 10 years (205).

There is no effective therapy for preventing recurrent
IgA nephropathy.

ACE-Is and ARBs have been shown to reduce
proteinuria and possibly preserve kidney function in
recurrent IgA nephropathy (206).

In a study of 116 KTRs with IgA nephropathy, use of

ATG as induction therapy was associated with a
reduction in recurrence risk from 41% to 9% when
compared to IL2 receptor antagonists (207).
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HEHE()POTHIECKYIO MIPOTEHHY PUIO, COKpalIlIeHHE
HOPOTEHMHYPHUH C TIOMOIIBI0 MHTHOMTOpA aHMHOTEH3UH-|-
npespamatortero ¢pepmenra (ACE-1) n/umu 610karopa
peuenropos anruorensuna-1l  (APB) wmoxer ObITh
HOJIE3HBIM.

IgA HedponaTus SBJIAETCS Haubonee
pacrpoCcTpaHeHHBIM THUIIOM TIIOMepyHedpuTa Bo BceM
MHUpPE U SIBISETCI OCHOBHOW NMPUYMHON TEPMHUHAIBHON
craguu CKD y 20 % KTRS Bo MHOTHX 4acTsX MHpA.

Permausupytomas IgA Hedponatus sBIseTCs 0OBIYHBIM
COOBITHEM I10CJIE TPAHCILIAHTALIH.

3aperucTpupoOBaHHBIE CIIydad PELUINBa BapbUPYIOTCS
or 13 % no 53 % B 3aBUCHMOCTH OT pa3in4yuii B
JUTITEIbHOCTH ~ HAOMIOAEHMs 32  TalHeHTaMd |
OnoncuitHOM TIOJTUTHKA B Pa3ITHYHBIX
TPaHCIUIAHTAMOHHBIX IIEHTPaX, ¢ CaMBIMH BBICOKHMH
MOKa3aTeNsiMM B LIEHTpaX, KOTOpbleé  PYTHUHHO
BBIIOJIHSAIOT IPOTOKOJIbHBIE Ouoricuu (201).

JlatenTHele nemo3utsl IgA B mouxe JOHOpa, KOTOPHIE
OIIPEEIIIOTCS. BO BpeMsi OMONCHU IO TpaHCIUIAHTALlUH,
OTBETCTBEHHBI 32 «PEIUAMBBI» B HEKOTOPHIX CIyYasiX,
KOT/Ia TpaHCIUIAaHTALWs BBITONHsUIach 1o mooxy XIIH,
BbI3BaHHOW |IJA-HedponaTtueid B 30HAaX C BBICOKOH
pacrmpocTpaHeHHOCTBI0 Gone3nn (202).

OIUHOYHBIE HYKICOTUIHBIE NOJUMOP(PHU3MBI, CHHUII, B
renax uHrepneiikuaa-10 u TNF-alpha (paktop Hekposa
omyxonu anb(a) ObUIM OTMEUYCHBI KaK MPEAUKTOPBI
pucka pernuea(203,204).

Pacuernas yacToTa norepu TpaHciuianrara yepes 10 ner
u3-3a permauBa cocrasmwia 9,7 % (Cl = 4.7-19.5 %)
(110).

Puck peruayBa mpu MOBTOPHON TPaHCIUIAHTALIUH BBIIIE,
eCIIM TepBBI TpaHCIUIAHTaT OBUI TOTEPSH W3-3a
peuuauBa IgA Hedpomatun Mmenee uyeM yepe3 10 ner

(205).

He cymectByer  ad¢exTuBHONW  Tepamuu
npenoTBpanieHus penuausa QA HedponaTum.

I

Bruto o6napyxkeno, uto ACE-Is u ARBS ymeHnbinanu
OPOTEHHYPHIO M, BO3MOXKHO, IIOMOTald COXPaHHUTh
(yHKOMIO TOYKM TOpud  peuumuBupyromed  IgA
nedpomarun (206).

B oxmnom u3 wmccienoBannii cpenu 116 KTRs ¢ IgA
Hedpomnarueit ucronszoBanue ATG kKak MHIYKIHOHHOM
Tepanud OBLIO CBA3aHO C COKpAlICHWEM pHUCKa
peunauBa ¢ 41 % nmo 9 % mno cpaBHeHHIO C
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Membranoproliferative glomerulonephritis

Secondary causes of MPGN, such as hepatitis C, should
be ruled out.

The histological recurrence rate in idiopathic type |
MPGN is 20-30% and exceeds 80% in type 2 disease
(192).

Manifestations include microhematuria, proteinuria and
deterioration of kidney function.

Risk factors for recurrence include severity of
histological lesions in native kidneys, HLA-B8DR3,
living related donors and previous graft loss from
recurrence (208,209).

There are reports of response to long-term
cyclophosphamide (210), plasmapheresis (211-213) and
CsA (214).

Hemolytic-uremic syndrome

Hemolytic-uremic syndrome is defined
histopathologically by intimal cell proliferation, and
thickening and necrosis of the wall, thrombi and
narrowed lumens of glomerular, arteriolar or interlobular
artery.

The severity can range from endothelial swelling to
complete cortical necrosis.

It manifests clinically with microangiopathic hemolytic
anemia and rapid worsening of kidney function with or
without involvement of other organs.

HUS is often classified as diarrhea-associated (D)— HUS
(atypical) and D+ HUS (typical).

Hemolytic-uremic syndrome recurs commonly in adults
and in children in whom the original kidney disease was
D- variant.

The overall recurrence risk is less than 10% in the
pediatric population; D+ HUS usually does not recur,
while idiopathic D— or familial HUS may recur in 21—
28% of children (215).

Recurrence occurs in about 80-100% of patients with
factor H or factor | mutation, while patients with a
mutation in membrane cofactor protein do not have
recurrence (216,217).

The risk is higher in adults, with 33-56% (218-220)
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aHTaronucTamu perenropos L2 (207).

Mem6pano-nposndepaTUBHBIIH IJ10MepyaoHedpUT

IMpuuunsl BropryHoro MPGN, rtakue kak rematut C,
JIOJIKHBI OBITh UCKJIFOUEHBI.

Yacrora TUCTOJIOTMYECKOTO penuIrBa px
nnnonarnueckoM MPGN | tuma cocrasnser 20-30 % u
npesbiniaeT 80 % mpu 3a6oneBanuu 2 tuna (192).

IIposBneHus BKIIOYAIOT B ce0f MHUKPOreMaTypulo,
IPOTEUHYPUIO U yXyALIeHHE ToYedHON (QyHKIMN.

@DakTOphl pUCKa JUIS PENUANBA BKIIOYAIOT TSHKECTDH
THCTOJIOTHYECKUX TMOPAKEHHH HATHUBHBIX mouek, HLA-
B8DR3, nanuume >XMBOrO POJICTBEHHOTO J[IOHOpa U
MOTEPIO  TIPEIBIAYIINEr0 TPAaHCIUIAHTATA OT PElUINBa

(208,209).

HMeroTcs JaHHbIE O HAIMYUU OTBETA HA JIOITOCPOUHOE
nedenue mukiaodochamumom (210), mrasmadepesom
(211-213) u CsA (214).

I'eMOJIMTHKO-YPEMUYECKUIT CHHIPOM

I'eMomUTHKO-ypeMUYECKHH  CHHAPOM  OTpPEnessieTcs
THCTONATAIOTHYECKH KaK Mpoiudepanyiss HHTUMaJIbHBIX
KJIETOK, YTONIIEHHE W HEKPO3 CTEHOK, TPOMOBI H
CyKEHHE TPOCBETa KaWUIIPOB KITyOOUKOB, apTepHo U
MEXIOJTBbKOBBIX apTepH.

TspkecTb MOXKET BapbHUpOBATLCS OT OTCKAa U Ha6yXaHI/IH
SHAOTECINA A0 NOJIHOTO KOPTUKAJIBHOTO HEKPO3a.

Knuauyecku 3T0 HPOSBIAETCS MUKPOAHTHONATHIECKOH
TEMOJINTUYECKOH aHeMMell U OBICTPHIM YXyIIICHUEM
(YHKIMY TIOYKH C BOBJICYECHHEM APYIUX OPraHOB WU
6e3 TaKoro BOBJICUCHHSI.

HUS wacro wiaccupuuupyercss Kak He CBSI3aHHBINA C
muapeeir  (D)-HUS  (arumumuneii) wu  D+HUS
(THITAYHBI).

HUS cunapom d9acTo penuauBUpPYeT y B3pOCIBIX H
JIeTeHd, y KOTOpBIX UCXOiHas 0oje3Hp modek Obuza D—
BapHaHTHA.

OOumii puck penuauBa cocrasiser meHee 10 % cpenu
neredi, D+ HUS o00blyHO HE penuauBHPYET, XOTS
naronarnuecknii D— unm HacnencTeennsiii HUS mosxker
peunnuBupoBath y 21-28 % nereii (215).

Pernue Bosuukaer y npumMepro 80-100 % mnaumeHToB
¢ myraiusama ¢dakropoB H wmm |, xorst y mauueHToB ¢
MyTalueid MeMOpaHHOrO Ko(akTOpHOro Oenka He
ObIBaeT penuanBoB (216,217).

Puck BbIme y B3pocnslx, 33-56 % (218-220) nmeror
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showing clinical manifestations and an additional 16—
20% of patients demonstrating clinically silent
recurrence.

Recurrence is particularly frequent in adults with
autosomal recessive or dominant HUS (215).

Recurrence develops within 4 weeks in most cases.

Most  patients show  microangiopathic  anemia,
thrombocytopenia and kidney dysfunction, whereas
others present with rapidly progressive graft dysfunction
without showing the classic hematologic manifestations.

Platelet count should be performed during episodes of
graft dysfunction in KTRs with HUS as the original
cause of CKD stage 5.

In those with falling counts, additional tests such as
examination of peripheral blood smear to look for
fragmented cells (schistocytes), haptoglobin and lactate
dehydrogenase estimation to document hemolysis are
warranted.

American Journal of Transplantation 2009; 9 (Suppl 3):
$33-S37 S35

Longterm graft survival is lower (about 30%) in those
with recurrence.

Treatment strategies have included plasmapheresis,
intravenous immunoglobulin and rituximab.

Aggressive plasmapheresis using fresh frozen plasma
(40-80 mL/kg per session) increases the levels of
deficient factors and has provided encouraging results,
even in those with factors H and | mutations (221-223).

As factor H is synthesized in the liver, combined liver
and kidney transplantation (together with preoperative
and intraoperative plasmapheresis using fresh frozen
plasma and low-molecular-weight heparin) could reduce
the risk of recurrence (222,224-226).

Intravenous immunoglobulin and rituximab have been
reported to rescue recurrent HUS resistant to multiple
courses of plasma exchanges (227,228).

There is no evidence that avoidance of CNI, mTORI
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KIMHUYECKHEe MPOSIBICHHUs M JononHuTenbHo 16-20 %
MALHEHTOB UMEIOT KIMHUYECKH CKPBITBIA PELU/IHB.

PernuB 0co0EHHO 4acTO MPOSIBISETCS y B3POCIBIX C
AQyTOCOMHO pPELECCHBHBIM WM JOMHHaHTHBIM HUS
(215).

B OonpmmHCcTBE ClIydyacB peUUJIWB Ppa3sBHUBACTCA B
TeucHue 4 HCACIb.

BonpmuHcTBO NanucHTOB HUMCIOT
MHUKPOAHTHUOTIaTHICCKY0 aHEMHUIO, TpOMGOIlI/ITOHGHI/IIO

n }II/IC(byHKLII/IIO IIOYCK, TOTaa Kak Apyrue
JIEMOHCTPHUPYIOT 6bICTPO HPOTPECCHPYIOLLY IO
MUCQYHKIMIO  TpaHCIUIaHTaTa 0€3  KJIACCHUYCCKHX

TeMAaTOJIOTHYCCKUX HpOHBHeHI/Iﬁ.

V3MeHeHusI N0 KOJHWYECTBY TPOMOOIIMTOB JIOJKHEI
OBITh BBIBICHBI BO BpeMs SMHU30I0B AUC(HYHKIHH
tpancmiantatra y KTRs ¢ HUS kak mepBoHauannHOM
NpUYMHON TepMUHanbHOU craauu XITH.

st TeX, Yy KOro OTMEYEHO MaJeHHEe KOJIMYECTBA
TPOMOOILIUTOB, 00A3aTEIILHO JOJIKHBI OBITH BBITIOJHEHBI
JOIIOJTHUTCIIBHBIC HUCCIea0BaHuA, TaKHue KakKk
HCCICIOBaHUE Ma3ka IepudepryecKoil KpoBH Ha
OpeaIMeT Haaudusi OOJOMKOB KIETOK (IMHCTOIMTOR),
aQHAJIM3 KPOBHU HAa TANTOTIOOWH M JIAKTaTACTHAPOrCHA3Y
JUISL IOKYMCHTUPOBAHHS TEMOJIH3A.

Yy MMaIMeHTOB ¢ peunauBaMu JIOJITOCPOYHAsL
BBDKHBAEMOCTh TpaHcIUIanTara Hinke (oxomno 30 %).

Crparerun  JedeHHWs  BKIIOYaIH  IUta3madepes,
BHYTPHBEHHOE  BBEJCHHE HMMYHOIIIOOYIMHOB W
pUTYKCHMAO.

ArpeccuBHbIi  MnazMadepe3 € HCHOJNB30BaHHEM

cBexe3aMopokeHHol 1wiasmel (40-80 mur/kr 3a ceaHc)
MOBBIIIACT  YPOBHU  JNePUIMTHBIX  (HAKTOPOB |
obecrieyrBaeT OOHAEKHMBAIOLINE PE3YNBTATHl Jaxe Y
TeX, KTo uMeeT MyTaiuu dakropos H u | (221-223).

Tlockoneky ¢aktop H cuHTE3MpyeTcs B IeuUeHH,
KOMGI/IHI/IpOBaHHaH TpaHCIUIAaHTAluA TICYCHU U IOYKH
(BMecTe ¢ mrasmadepe3oM 10 ONMEepalud U BO BpeMs
ONEpalliil C HCIONB30BAHHEM CBE)KE3aMOPOKCHHON
[UIa3Mbl W HHU3KOMOJICKYISIDHOTO TEIapHHA) MOXET
CHH3UTH PUCK peruanBa (222, 224-226).

BuyTtpuBeHHOe  BBeAE€HHE  HMMMYHOINIOOYJIMHOB U
purykcuMaba IOKa3add  BO3MOXKHOCTb  YIIy4IIHTh
cutHamo ¢ pequauBupyromuM HUS, ycToitumBeM K

MHOXKECTBEHHBIM KypcaM Iuta3Madepesa (227,228).

Her Hukakux JAOKa3aTeJIbCTB TOr'0, YTO HCIIPUMCECHCHUEC
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and OKT3 (that may themselves cause thrombotic
microangiopathy) will reduce the recurrence risk.

ANCA-associated vasculitis and anti-GBM disease
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CNI, mTORi u OKT3 (koTopble caMH MOTYT BBI3BaTh
TPOMOOTHYECKYI0 MHKPOAHTHONATHIO) TPUBENET K
COKPAILIEHUIO PUCKA PELU/INBA.

ANCA-accouunpoBaHHblii_BackyanT u_antu-GBM

Both antineutrophil cytoplasmic antibody (ANCA)-
associated vasculitis and anti-GBM disease may present
with  rapidly progressive CKD and crescentic
glomerulonephritis.

Recurrence rates are low if the disease is quiescent at the
time of transplant.

In an analysis of pooled data from 127 patients with
ANCA-associated vasculitis, 17% of patients had
recurrence, with kidney manifestation in 57.1%.

Kidney dysfunction occurred in 33% of those with
recurrence (229).

More recent studies (230) report lower (7%) recurrence
rates, most beyond the first posttransplant year with no
direct or indirect impact on allograft function.

ANCA-associated vasculitis relapses in the Kkidney
allograft usually manifest as pauci-immune necrotizing
glomerulonephritis, but graft function can also be
affected by acute arteritis, ureteral stenosis and
obstructive uropathy due to granulomatous

vasculitis.

Pretransplantation disease course, disease subtype,
ANCA type or titer, time of transplantation or donor
type does not predict recurrence.

Kidney ANCA-associated vasculitis generally responds
well to high-dose prednisolone and cyclophosphamide
(231-233).

Other treatment modalities that have been tried include

MMF, plasmapheresis with or without intravenous
immunoglobulin and rituximab (234- 240).

Histological evidence of anti-GBM disease can be found
in biopsies in 15-50% of cases.

Clinical recurrence is rare and consisted of isolated case
reports only (201,241).

Graft failure due to recurrence is rare (110).

3a0os1eBaHne

N ANCA-accouunpoBaHHbIii BacKyiauT, U aHTu-GBM

3a0o0jeBaHle  MOTYT  HPOSBIATBCA € OBICTpO
nporpeccupytomiei  XIIH u  rmomepynedputom c
MOJIYJTyHUSIMHU.

YacroTa penuauBa HUXKE, €CJIM BO BPEMs IIEPECATKH ITO
3a00JIeBaHNEe HAXOJUTCA B CIIOKOHHOMH (opMme.

B ananmze nyna ganHeix no 127 mamuentam ¢ ANCA-
ACCOIMMPOBAHHBIM BaCKyIHTOM 17 % ManueHToB uMenn

peluanB, C T[OYCYHBIM mposiBieHWeM - 57,1%
MalMENTOB.
Juchynkuus mnouku Habmoganace y 33% u3

MAIUEHTOB, UMEBIIKUX peruaus (229).

Haubonee cBexne wuccnenoBanus (230) mokasamu
MeHbIIyl0 4actoty peumausa (7 %), B OGOsbLIMHCTBE
HPOUCXOJMBLIMMH 33 TIpeJeiaMH IIePBOro roia nocie
TPaHCIUIAaHTALUM C  OTCYTCTBHEM  HPSIMOrO  WIIH
KOCBEHHOTO BIMSHHS Ha (PYHKIIMIO TPAHCIUIAHTATA.

Penunusel ANCA-accoruupoBaHHOTO BaCKYyJIHTa
OOBIYHO TIPOSIBJISIOTCS B MOYCYHOM TPAHCILIAHTATE KaK
OJIMTOUMYHHBIH HEKPOTHU3UPYIOLIHHA TIIOMEepYIoHeDPHT,
HO (yHKUMS TpaHCIUIAaHTAaTa TaKXe MOXeT ObITh
HapylIeHa OCTpPBIM apTePUHUTOM, CTEHO30M
MOYEUYTOYHHMKA M OOCTPYKTHBHOW ypomatued u3-3a
rpaHyJIeMaTO3HOT'O BACKYJIUTA.

Teuenue 3a0ojeBaHUsS [0 TPAHCIUIAHTALMH, MOATHII
3aboneBanng, Tan u  tatp  ANCA,  Bpems
TPAaHCIUIAHTALNKM WJIM THI JOHOpa HE IIOMOTAloT
IPeICKa3aTh BEPOSTHOCTh PELUANBA.

ANCA-accolMMpOBaHHBIA BaCKyJIUT TOYEK OOBIYHO
XOpOLIO OTBEYAECT Ha BBICOKHE I03Bl IMPEIHU3O0JIOHA H
mkIogpochamuma (231-233).

Jpyrue  BapuaHTBl  JIEYEHHs, KOTOpble  ObLIU
npoBepeHsl, BkmouaoT npuem MMF, miasmadepes ¢
BHYTPUBEHHBIM BBEICHHEM HMMYHOITIOOYIMHOB WX
6e3 Hero, 1 puTykcumab. (234— 240).

T'ucronoruyeckue nokazaTenbcTBa Hannuus aHtu-GBM
3a00JIeBaHusl MOKHO OOHApYXUTh NpU OHOTcMU B 15—
50% cnyuaes.

Knuanueckue PEUUANBBL ABJISIFOTCA Ooitee PEAKUMU U
OIMMCaHbl TOJIBKO H30JMPOBAHHO B OTYETAax IO

paspospeHHbIM cirydasm (201,241).

Totepst TpaHCIUIaHTaTa W3-3a pELUAWBA SIBISICTCS
penxum ciaygaem(110).
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The incidence of recurrence may be higher in those with
circulating anti-GBM antibody at the time of
transplantation.

Treatment of clinically active anti-GBM disease may
include pulse steroids, cyclophosphamide and plasma
exchange, particularly if there is potentially life-
threatening pulmonary involvement (241).

Primary hyperoxaluria

Primary hyperoxaluria is caused by deficiency of hepatic
peroxisomal alanine: glyoxylate aminotransferase,
leading to increased synthesis and urinary excretion of
oxalate, recurrent calcium oxalate urolithiasis,
irreversible nephrocalcinosis and eventually CKD.

In CKD, insoluble oxalates accumulate throughout the
body, especially in bone and arteries.

Because the enzyme defect in primary hyperoxaluria is
not corrected by isolated Kidney transplantation, oxalate
overproduction persists, leading to recurrence of calcium
oxalate deposits in over 90% of transplanted kidneys,
and eventually leading to graft loss (242), unless the
enzyme is replaced through a simultaneous liver
transplant (243).

The total body oxalate burden is very high in CKD stage
5 patients, and the urinary oxalate excretion increases
greatly as soon as graft function is established.

Plasma and urine oxalate levels may remain high for
some period of time even in patients undergoing
simultaneous kidney and liver transplantation.

High urinary oxalate  concentration  promotes
precipitation of calcium oxalate crystals first in the distal
tubules, leading to graft dysfunction.

This secondarily results in deposition in the parenchyma
of the graft, leading to allograft failure.

This risk is obviously increased further in those with
primary nonfunction of the graft.

Transplant ~ protocols  designed to  minimize
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YacToTa pEUUIUBOB MOXET OBITh BBIIIE Yy TeX
MAIMEeHTOB, KTO HMMeEeT IUpKyaupyromme antu-GBM
AHTUTEJIAa HA MOMEHT TPaHCIUIAHTALUH.

Jleuenne anTH-GBM 0o0J€3HM B KIMHUYECKH aKTUBHOM
cTaanuu MOXET BKJIIOYATh ITyJIbCBI CTECpONI0B,
mukiodochamun u  miazmadepes, OCoOSHHO —eciu
UMeeTCsl  TOTCHIHMAJIbHO  yrpoXKaroliee  JKU3HU
BoBJeUeHHE Jerkux (241).

IlepBHYHASI THIIEPOKCATYPHUSA

IlepBuuHas TUNEpOKCalTypus BbI3BaHA HEJIOCTATKOM
MIEYEHOYHOTO TI€POKCUCOMAIIEHOTO aJlaHWHA!
TJIMOKCUIIAT amuHOTpaHcdepasa, BeyIas K
YBEJIMUEHHUIO CHUHTE3a M MOUYEBOM 3KCKPELIUU OKCAJIaTOB,
PeLUANBUPYIOIIEMY OKCaJaTHOMY ypoauTHasy,
HeoOpaTUMOMy He(pOKanbLMHO3Yy M KOHEYHOW CTajnuu
CKD.

ITIpu CKD HepacTBOpUMBIE OKCalaTbl HAKaIlIUBAIOTCS
BO BCEM OPTaHU3Me, 0COOEHHO B KOCTAX M COCYHaXx.

Ilockonbky nmedext ¢epMmeHTa IpH  NEPBUYHOM
THIEPOKCATypHH HE KOPPEKTHPYETCSd C ITOMOIIBIO
TpPaHCIUTAHTAIINT H30JIIPOBAHHBIX THOUYEK,

MIEPETPON3BOICTBO OKCAIATOB COXPAHSETCS W BEIET K
peLUANBY JCTO3UTOB OKcanaTa Kaibiws B cBbie 90 %
MEpECAKEHHBIX MOYEK W, B KOHEYHOM WTOTe, BEOET K
motepe TpaHciulantara (242), ecnmu  QepMeHT He
3aMEHsETCS TyTEM OJHOBPEMEHHOM TpaHCIUIAHTAIIUH
neyenu (243).

OOuias KOHUEHTpAIMs OKCalaTOB BO BCEM OpraHHU3Me
OUYeHb BBICOKA y MALMEHTOB C TEPMHUHAIBHOHN cTaauein
XPOHHUYECKOM MOYEYHOM HEJ0CTaTOYHOCTH, "
YBEIIUYCHHE IKCKPELUH MOYEBOT'O oKcayaTa
3HAUUTENBHO pacTeT cpa3y JKe IOocle TOoro, Kak
cTabuu3upyeTcs GYHKIHS TpaHCIUTaHTATA.

ypOBHI/I TU1a3sMbl U OKCAJIaTOB MOYHU MOTYT OCTaTbCA
BBICOKMMH B HEKOTOPOM IEPUOAEC BPEMEHHU [HAXKE Y
NalfMuECHTOB, NEPEHECIINX OJHOBPEMEHHYIO
TPaHCIUIaHTAIUIO ITOYECK U IEYCHU.

Bbicokast ~ KOHIIEHTpalUs ~ MOYEBOTO  OKcajara
CIOCOOCTBYET  BBINAJACHHUIO  OCAJKOB  KPHUCTAJIOB
OKcaJlaTa KajblMsi CHadaja B AUCTAIBHBIX MOYEYHBIX
KaHampllax, a Jajee BegeT K  AUCYHKIUH
TpaHCIUIAHTATA.

BropuuHo 3TO TaKke TPHUBOAUT K OCAKACHHIO B
NapeHXuMe TpaHCIUIaHTaTa, a Jajee BeleT K
IUChYHKINY TPAHCIUIAHTATA.

O‘IGBI/I)IHO, YTO 3TOT PUCK BO3pACTACT Y TEX MNALIUCHTOB,
KTO UMEJT IICPBUYHYIO HI/IC(i)yHKIII/IIO TpaHCIJIaHTaTa.

HpOTOKOJ’ILI TpaHCIUTaHTalllH, CO3J1aHHBIC TaKuUM
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complications of recurrent disease include early
posttransplant urinary dilution through aggressive fluid
administration, and early and frequent dialysis in those
with DGF.

Although isolated Kkidney transplantation is not
recommended in primary hyperoxaluria, it is sometimes
carried out in developing countries where liver
transplantation is not available.

Primary hyperoxaluria recurs invariably in those who
receive kidney transplant alone and leads to graft loss.

Patients with the Gly170Arg mutation are pyridoxine-
sensitive, and should be given highdose pyridoxine if
they receive kidney transplant alone (244).

The disease is sometimes diagnosed for the first time
after kidney transplantation when oxalate deposits are
detected on biopsy in patients with graft dysfunction.

Whenever possible, these patients should be referred to
specialized centers for liver transplantation.

In the immediate postoperative phase, extra dialysis
sessions may be necessary to control oxalate blood
levels until the liver is completely working (245).

Specific measures designed to increase oxalate excretion
and reduce production help in minimization of
recurrence, and should be in place for all patients during

the first months or years after kidney or combined liver—
kidney transplantation (246).

Hcrounnk: S36 American Journal of Transplantation
2009; 9 (Suppl 3): S33-S37

These include maintenance of urine output >3.0-3.5
L/day, and the use of alkaline citrate, neutral phosphate
and magnesium oxide.

Severe dietary oxalate restriction is of limited benefit
(247), but intake of nutrients extremely rich in oxalate
and ascorbic acid, a precursor of oxalate, should be
discouraged.

Pharmacological doses of pyridoxine may reduce
hyperoxaluria in some patients, especially in those with
a Gly170Arg mutation (244).
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0o0pa3oM, YTOOBI CBECTH K MHHHMYMY OCJIOXHCHHS
PEeLUANBUPYIONINX 3a00JI€BaHK, BKIIOYAIOT JTaHHBIE O
paHHEM MOCTTPAHCIUIAHTAIIMOHHOM DPa3KIKCHUH MOYH
Yyepe3 arpecCHBHBIC KUAKHUE CPEJIbl, a TAKXKE U PaHHHUE U
yacThle TUaJIN3bl y TeX NalueHToB, KTo umeer DGF.

XOoTs TpaHCIUIAHTalUUs W30JUPOBAHHBIX IOYEK HE
PEKOMEHIyeTCs IpU NMEPBUYHON T'MIEPOKCATypHH, OHa
WHOTZIa OCYLIECTBIIACTCS B Pa3BHBAIOLIMXCS CTpaHax,
I/ie TPaHCIUIAHTAIHUs TICYEHN HEJOCTYIIHA.

IlepBruyHas runepoxcaaypusi HEU3MEHHO PELUIUBUPYET
y T€X MALUEHTOB, KTO MEPEHEC TONBKO TPAHCIUIAHTALIHIO
MIOYKH, U JjaJiee BEJET K MOTEpe TPaHCILIaHTaTa.

Y mamuentoB ¢ wmyrtammeir  Glyl70Arg  wmmeercs
YyBCTBUTCJIBHOCTh K MNHPUIOKCHHY, W KM HYXKHO
Ha3HAYaTh BBICOKHE 03l MHPHIOKCHHA, €CIH TaKHM
[AMEHTaM JIEIAeTCsl Tepecaika TONbKO MouKH (244).

Ot10 3a001€BaHUME HMHOIJA JUACHO3LUPYETCS BIEPBHIC
[ocje TPAaHCIUIAHTAlUM MOYeK HpU OOHAPYKEHUH
JEMO3UTOB OKCAJaTOB Ha OWOICUM Yy TAIUEHTOB C
JucyHKIueH TpaHCIUIaHTaTa.

Korma »5T0O BO3MOXKHO, OTH HaUMEHTHl JOJKHBI
HANpaBIATBCA B CHELUAJIW3UPOBAHHBIE LIEHTPBI JIs
TPAHCIUIAHTALUY NICYCHH.

Ha  OmwkaifimeM  MOCIEONEPAMOHHOM  3Tarle
JIOTIOJTHUTENBHBIE ~ CEaHChl  JMan3a MOTYT  OBITh
HEOOXOMMBI JUISl KOHTPOIIS YPOBHSI OKCAIATOB B KPOBH,
JI0 TeX TOop, MOKa [eYeHb He HAYHET paboTaTh
MOJTHOCTBIO (245).

Koukpernsle Mepsl, IpeiHa3HAUEHHBIE 17151 IOBBIILIEHUS
SKCKpELUUH OKCalaTOB M CHIKEHUS BbIpabOTKH,
MOMOTal0T B MUHHMH3AIMK PELUANBOB U JIOJDKHBI OBITH
MPUMEHEHBI JJIsi BCEX IMAlMEHTOB B TEUYEHHUE IEPBBIX
MECSIIEB WM JIeT MOocje TPAHCIUIAHTAIlMU MOYEeK HIN
KOMOWHHMPOBAHHOW  TpAHCIUIAHTAI[MM  I[IEYCHb—IIOUYKA

(246).

K HHM OTHOCSTCS MOJJEp)KaHHME [HUype3a Ha YpPOBHE
>3.0-3.5 n/neHb 1 UCHOIb30BaHKE LICIOYHOTO [IUTPATa,
HelTpanbHOro ocdara U OKCUAA MarHus.

Crporue OrpaHHYEHHs B JHETE MO OKCAIATaM AT
o4YeHb orpaHuucHHBI dddext (247), HO mpHEM

MIPOXYKTOB, 4Ype3BbIYaiHO OOraTeIX oOKcajaTaMd H
acKOpOMHOBOU KHCJIOTOH, TIpeIIECTBEHHUKOM
OKCaJIaToB, HE PEKOMEH/Ty€eTCsl.

dapmakosioruyeckue 036l MHPUJOKCHHA  MOTYT

CHHU3UTh TUMEPOKCATYPUIO Y HEKOTOPHIX IAIMEHTOB,
ocobenHo y Tex, kto umeer Gly170Arg myranuio (244).
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Pyridoxine responsiveness can be assessed by
observation of >30% reduction in urinary oxalate
excretion to 10 mg/kg/day dose of pyridoxine (248) in
patient’s sibs with less severe kidney disease if it was
not done at the predialysis stage.

Urinary alkalinization with citrate reduces the risk of
urinary calcium oxalate supersaturation by forming a
soluble complex with calcium, which reduces the
likelihood of binding and precipitation with other
substances, such as oxalate (249).

The dosage is 0.1-0.15 g/kg body weight of a sodium or
sodium/potassium citrate preparation.

The adequacy of therapy and patient compliance can be
verified by measuring urinary pH and citrate excretion.

Orthophosphate (20-60 mg/day), along with pyridoxine,
has also been shown to reduce urinary calcium oxalate
crystallization (250).

Fabry disease

Fabry disease is a rare, X-linked inherited disease
characterized by a deficiency of alpha-galactosidase A
(alpha-Gal-A), resulting in progressive systemic
accumulation of glycosphingolipids.

Transplantation is the treatment of choice for most
patients with CKD stage 5 due to Fabry disease (251).

Although patients with Fabry disease may have
histological recurrence of the disease in the allograft,
how often recurrence causes graft failure is not clear.

In a recent US Organ Procurement and Transplantation
Network registry study, 197 KTRs with Fabry disease
had 74% 5- year graft survival, compared to 64% in
KTRs with other kidney diseases (252).

Two formulations of recombinant human alpha-Gal A
are currently available: agalsidase alpha (Replagal,
Transkaryotic  Therapies, Cambridge, MA) and
agalsidase (Fabrazyme, Genzyme, Cambridge, MA).

In non-KTRs, treatment with recombinant human alpha-
Gal A has been shown to reduce the rate of decline in
kidney function.

However, it is unclear whether treatment improves graft
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OTBeT Ha TNHUPHUAOKCHH MOXET OLEHUBATHCSA MyTEM
Habmonenus > 30 % coKpanieHus SKCKPEUH MOYEBBIX
OKcayaTtoB Tpu jgo3e mmpupokcuaa 10 mr/kr/mens (248)
y KPOBHBIX DOJICTBEHHHKOB MAI[MEHTA C MEHEe
TSDKEJBIME (hOpMaMuU GOJIE3HHU TIOYEK, ECIIH 3TO HE OBUIO
CIIENIAHO Ha JTarle JI0 UAIH3a.

HO,HHICIIa‘II/IBaHI/IC MOYM IUTPATOM YMCHBIIACT PUCK
HNEPECHIICHUA OKcaJlaTaMHu MOYECBOT'O KaJIbIus,
06pa3yIOIHI/IMI/I paCTBOpI/IMHﬁ KOMIIJICKC C KaJIbIIMEM,
KOTOprﬁ yMeHbH_IaCT BCpOﬂTHOCTb CBSI3KU U BBIITAACHUS
OCaZIKOB C IpyruMu BE€IICCTBaMH, TAKUMU KaK OKCaJIaTbl
(249).

JlosupoBka Tpemapata HaTpUs WIH HaTpHs/Kanuii
mUTpaTa MokHa ObITh paccumtana kak 0.1-0.15 r/xr
Beca TeJa.

AJIeKBaTHOCTh Tepamuu H COOJIIONCHHS MAlUeHTOM
Ha3HAYCHUH MOXKET OBITHh MPOBEpPEHA IyTEM H3MEPEHUs
pH Mouu M 3KCKperuu nuTpaTa.

Oprodocdar (20-60 Mr/1eHb), Hapsangy c
NUPUAOKCHHOM,  TaKkKe  I[O0Ka3al  CIOCOOHOCTh
COKpamaTh KPHCTALIH3ALMIO OKCAJaTOB MOYEBOIO

KanbIwms (250).

Boae3ns ®adpu

bonesur ®abpu  sBuseTcs  peAKHM, X-CBA3aHBIM
HACIIEICTBEHHBIM 3ab0eBaHKEM, KOTOpO€
XapaKkTEePU3yeTCs HENOCTATKOM  allb(ha-TalakTo3u1a3a
(alpha-Gal-A), uT0 mTPHUBOAMT K TOCTENEHHOMY
CHCTEMHOMY HAKOTUIEHHIO TIIMKOC()UHTONUITHIOB.

TpaHciutaHTalusl  SIBJSIETCSL JIGYEHHUEM BBIOOpa Ui
OOJIBIIMHCTBAa TALIMEHTOB C TEPMUHAIBHON cranuei
XPOHHUYECKOM MOYEeYHON HETOCTATOUHOCTH BCIIEICTBHE
Hanuuus 6onesnn Dadpu (251).

Xotst maumueHTHl ¢ Oone3Hplo Dabpu MOTYT HMETbH
THCTOJIOTHYECKHE PEIMANBEI 3TOTO 3a00JeBaHUA B
TPaHCIUIAHTaTe, HESICHO, KaK YacTo OTH DPEeIUIHUBBI
ABIIAIOTCS MIPUYHHOI ITOTEPH TPAHCIUIAHTATA.

B nenasHeMm uccienoannu US Organ Procurement and
Transplantation Network 197 KTRs ¢ Gosnesnpto ®abpu
nokazanu 74 % BeDKMBaHHE S-JETHEro TPaHCILIAHTATA,

no cpaBHeHutro ¢ 64% y KTRs c¢ gpyrumu
3aboneBaHusAME Touek (252).
B mHacrosmee BpeMs JOCTYNHBI [Ba  COCTaBa

pexomOunanTHeIX alpha-Gal A uenoseka: agalsidase

amspa  (mpomsBomurens  Replagal, Transkaryotic
Therapies, Cambridge, MA) u  agalsidase
(mpomsBoautens Fabrazyme, Genzyme, Cambridge,
MA).

Jleuenue pekomOuHaHTHBEIM A anbda [anm yemoBeka y
nanpenros, He gBmaomuxcs KTR,  moxkasaio
YMEHBILIEHHE MPOLEHTA CHIDKEHUS (QYHKIMHU TTOYEK.

OﬂHaKO HCESCHO, YBCJIMYUBACT JIM JICUCHHUC BbBDKHMBAHUC
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survival, or reduces other complications of Fabry disease TpancmianTtata win yMeHpLIAeT APYIHe OCIOKHCHUS
in KTRs. 3aboneBanms Pabpu y KTRS.

Treatment appears to be safe in KTRs (253,254); Jleuenue, MO-BHIMMOMY, SBIISIETCS O€30MACHBIM JUIS
however it is very expensive, and whether it is cost- KTRs (253,254); omHako OHO OuYE€HH JOPOTO, M HE

effective for improving KTR outcomes is not known. M3BECTHA  OKOHOMHYECKas  S(P(EeKTHBHOCTH Ui
yiyumenns pe3yiapratos mo KTRS.

Hcrounuk: American Journal of Transplantation 2009; 9 (Suppl 3): S33-S37 S37
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CHAPTER 11: PREVENTING, DETECTING, AND TREATING NONADHERENCE

I'JIABA 11: NPEAYHNPEXIEHUE, OBHAPY>KXEHUE U YCTPAHEHUE
MOCJIEJCTBUN HECOBJIOJEHUSA MAIIMEHTOM BPAUEBHBIX HASHAUYEHUI

CHAPTER 11: PREVENTING, DETECTING, AND
TREATING NONADHERENCE

11.1: Consider providing all KTRs and family
members with education, prevention, and treatment
measures to minimize nonadherence to
immunosuppressive medications. (Not Graded)

11.2: Consider providing KTRs at increased risk for
nonadherence with increased levels of screening for
nonadherence. (Not Graded)

KTRs= kidney transplant recipients.

Background

Adherence is ‘the extent to which the patient’s behavior
matches the agreed-upon prescriber’s recommendations’
(255).

At a recent consensus conference, this definition was
modified to take into account the threshold of the effect
of nonadherence on the therapeutic outcome.

We have adopted this definition of nonadherence as
‘deviation from the prescribed medication regimen
sufficient to adversely influence the regimen’s intended
effect’ (255).

Nonadherence encompasses primary (at initiation) and
secondary (subsequent) nonadherence, partial and/or
total nonadherence, as well as the timing of medication
use (256-260).

I'JIABA 11: NPEAYIIPEXK/IEHUE,
OBHAPYXEHUE n YCTPAHEHHME
HOCJEACTBUN HECOBJIOJEHUSA

HOALHMEHTOM BPAYEGHBIX HASHAYEHUIA

11.1: PaccmoTpuTe BO3MOKHOCTH NMPeNOCTABJIECHMS
BceM KTRs u uieHam ux cemeii o6pa3zoBaTejbHBIX

MaTepuaJioB, uHpopManun no Mepam
NpPOoPUIAKTHKH U JieYeHHs 3a0oJieBaHuil s
MHUHHMM3AIUU Heco0.T101eHu st NalHeHTOM

Bpa4yeGHBIX HA3HAYEHUIl 10 UMMYHOCYIPECCHBHBIM
aexapcrBam. (Yposenn He luddepenumpoBan)

11.2: Jdaa KTRS ¢ mNOBBIIEHHBIM  PHCKOM
Heco0/II0IeHUs MAIUEeHTOM Bpaue0HbIX Ha3HAYEHHUH
paccMoTpuTe BO3MOKHOCTb  YCTAHOBJIEHUS

JOMOJHUTEIbHOT0O MOHHTOPMHIA M IIOBBIIIEHHOIO
YPOBHA CKPHHHHIA Ha HpeaMeT KOHTPOJISA
c00JII0/leHUs] NAUEHTOM BpadyeOHbIX HA3HAYEHHMIL.
(Yporenr He Tuddepennuponan)

BBonnas undopmanus

YpoBeHb  cOONIOJCHMS — MAIMEHTOM  BpavyeOHBIX
Ha3HAUYCHHUH «3TO CTEIEHb COOTBETCTBUS IIOBCACHUA
HAlMCHTa TEM PEKOMCHJAUMSIM, KOTOpBIE CIEnall
JOKTOP IIPH COTJIACHH C HUMH mamueHTa» (255).

Ha wHemaBue#t  KondepeHumn mnpu  BeIpaboTKe
KOHCEHCYCa 3TO OIpeiesicHrue ObIJI0 H3MEHEHO, PEIICHO,
9TO HEOOXOAWMO [OTIOIHUTENFHO YYWUTBHIBATH TIOPOT
spdexra 0T HEecoONIONEHHs MAlUEHTOM BpaueOHBIX
Ha3HAYCHUI Ha TEPaNleBTUYECKUE PE3YJIbTATHI.

MbI TPHHSUTH B Ka4eCTBE OMpPEACIICHUsT HECOOTIOICHUsI
MalMEHTOM Bpa4yeOHbIX Ha3HAYCHHUU CJIEy 0Ly 0
(hOpPMYJIHPOBKY:«TaKO€ OTKJIOHEHHE OT MPEINMHUCAHHOTO
BpPauoOM JIEKapCTBEHHOTO PEXNMa, KOTOpOe SBILIETCS
J0CTAaTOYHBIM, I1ITO6I>I HEraTuBHO IIOBJIMATH Ha
OKUJIaEMBIit ekt or MIPENUCAHHOTO
JIEKapCTBEHHOTO pexkrMa» (255).

HecoGmroienne mamyeHToM BpadeOHBIX HA3HAUCHHUM
BKIIOYaeT B ce0s mepBHYHOE (Ha MOMEHT Hayaia
JeueHus) ¥ BTOpUYHOE (B MOCHEYIOIIEM MEepUOJe)
HECOOIIO/ICHHE TMAIMEHTOM BpaueOHBIX Ha3HAYCHUH,
YAaCTUYHOE W/WIM MOJIHOE HECOONIO/ICHUE MallHeHTOM
BpayeOHBIX HAa3HAYCHW, a TaKke rpaduka puemMa
JIeKapCTBEHHBIX Tpenapatos (256—-260).
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Rationale

« Nonadherence is associated with a high risk of acute
rejection and allograft loss.

¢ Nonadherence may occur early and/or late after
transplantation.

e The transition from pediatric to adult nephrology care
may be a time when nonadherence is particularly
common.

* Measures can be taken to reduce nonadherence and
thereby improve outcomes.

Nonadherence is common in the first months after
kidney transplantation and increases by duration of
follow-up.

The level of adherence affects clinical outcomes, and is
associated with early and late allograft rejection, which
reduces graft function and graft survival (261-263).

Graft loss is seven fold more likely in nonadherent
compared to adherent individuals (264).

In another study, nonadherence (missed appointments,
fluctuating drug concentration) accounted for over a half
of kidney allograft loss (265).

Nonadherence is multidimensional (255), although we
have focused primarily on adherence  with
immunosuppressive medication use.

Additional areas of nonadherence include prescribed
diet; exercise; tobacco, alcohol and drug use; self-
monitoring of vital signs, for example blood pressure,
body weight and clinical appointments.

Satisfactory adherence to medication use is achieved
when the gaps between dosing history and the prescribed
regimen have no effect on therapeutic outcome.
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OGocHoBanme

* HeCO6JIIO,[[eHI/Ie NaguEHTOM Bpa‘ICGHHX Ha3HaYEeHUH
CBA3aHO C BBICOKMM PHCKOM OCTPOTO OTTOPKECHUA H
HOTEPpU TpaHCIIJIaHTaTa.

* HCCO6JIIO,I[CHI/IG NaguEHTOM Bpa‘IC6HLIX Ha3HaYEeHUH
MOXKET Ha6J'IIOZ[aTLC$I B paHHEM NEpUOJC p/uu moszxe
I0CJIC TpaHCIIJIaHTallUuH.

* [lepexon OT AETCKOM K B3pOCIOi HEYPOIOTUN MOXKET
OBITH MOMECHTOM, KOI/Ja HECOOJIOJCHUE IaIlMEHTOM
BpayeOHBIX HA3HAYCHHH BCTPEYaeTCcs 0OCOOCHHO YacTo.

* MoryT IpHHUMATBCS MEPHI [UTSl YMEHBIIICHHST CTETICHN
HECOOJIFO/ICHNST TIALIMEHTOM BpavyeOHbIX Ha3HAUYCHWH, W
TEM CaMbIM OYIET yIydIleH pe3ybTar.

Hecobnronenne manueHToM BpadeOHBIX HAa3HAYCHHN
LIMPOKO pAaclpoCTPaHEHO B IEPBbIE MECAIBl I10CIe
TPaHCIUIAHTAllMM TIOYKH M YyBEIMYUBAETCS IO Mepe
MPOJIOJDKEHHS TTOCTIETYIOUIMX MEPOIIPHUSTHH.

CreneHb  HECOOMIOACHHMS  MAUEHTOM  BpauyeOHBIX
HAa3HAUCHUI BIMACT Ha KIMHUYECKUE PE3yJIbTaThl U
CB3aHA C pAaHHUM © TO3IHAM OTTOPXKEHHEM

TPAHCIUTAHTATa, YTO CHIWKAeT (QYHKIMIO TPaHCILIAHTATa
¥ BBDKMBaHME TpaHciutanTtara (261-263).

INoTepst TpaHCIUIAaHTaTa B CeMb pa3 0olice BEPOSTHA Y
[AKEHTOB, HE COOJIIOIAONINX BpayeOHbIe Ha3HAUCHHS,
10 CPAaBHEHHIO C JIMIAMHU, COOIIOIAIONIMMH BpadeOHbIe
Ha3HaueHus (264).

B nmpyrom ncciemoBaHuy HecoONIOAEHHME MALUEHTOM
BpaueOHBIX Ha3HaueHWi (MPOMYIIEHHBIE BH3WTHI K
Bpady, OTKJOHEHHS B KOHICHTPAIUH TNPUHUMAEMBIX
npenapaToB) ObUIO MPUYHHON GO0JIee TIONOBHHBI TIOTEPH
TpaHciutanTara (265).

HecoGmofenne mnamueHTOM BpadeOHBIX Ha3HAYCHUH
HAMeET MHOTO actekToB (255), XOTA MbI ObLIHM TIaBHBIM
00pa3oM COCPEeOTOYCHBI Ha COOJIONCHUH IALHEHTOM
BpavyeOHBIX Ha3HAYCHUH o npueMy
UMMYHOCYIIPECCUBHBIX JIEKapCTB.

JlomoyHUTEIbHBIE 00JaCTH HECOOIIOAEHUS MAlMEHTOM
BpayeOHBIX HAa3HAYCHUI BKIIOYAIOT IPEINHUCAHHYIO
oueTy; (Qusnueckue YIpaXKHEHU, ynorpedieHue
Tabaka, ajKoroyis U HAPKOTHKOB; CAMOKOHTPOJb CBOETO
COCTOSIHUA 110 OYCBUIHBIM HpI/I3HaKaM, Hal'IpI/IMep,
JTaBJIEHIE KPOBH, BEC TeJla U BU3UTHI U KOHTPOJIBHBIX
00CIIeI0BaHMIA.

Y,I[OBHGTBOPI/ITGHLHOG CO6J'IIO,ELCHI/I€ pexXrumMa Mnpuema
JICKapCTBCHHBIX  IIperapaToB  OOCTUra€TCsl B  TEX
ClIydasax, Korga pasHula MExay d)aKTI/I‘ISCKI/IMI/I
JAO3MPOBKaMH U NPEAINMUCAHHBIM PEXHNMOM HE BIIMAIOT
Ha TCPAICBTUICCKUEC PE3YJIbTAThI.
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This  pharmacoadherence  definition  emphasizes
therapeutic outcome in contrast to specific medication
intake or drug level.

Measurement of outcome and drug levels is commonly
used in the transplant population.

Measurable parameters of pharmacoadherence are
acceptance  (whether the patient accepts the
recommended treatment), execution (how well the
patient executes the recommended regimen), and
discontinuation (when the patient stops taking the
medication) (264,266).

Measurement of adherence can be by direct observation
that medication was consumed, indirect measures that
medication had been consumed or self-reporting (Table
9).

Indirect measures include serum drug levels, biological
markers, electronic monitoring, pill count and
refill/prescription records.

Since there is no perfect measure of adherence,
consideration should be given to use more than one
approach to measure adherence (267-270).

In organ transplant recipients, the average nonadherence
rate was highest for diet (25 cases per 100 people per
year), immunosuppressive medication (22.6 cases per
100 people per year), monitoring vital signs (20.9 cases
per 100 people per year) and exercise (19.1 cases per
100 people per year) (264).

Table 9: Assessment of medication adherence (255,260)
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OmnpeneneHne HECOOMIOCHUS MAIMCHTOM BpPadYeOHBIX
(bapmaHa3HaYeHHH  IOJYEPKHUBACT TEPAICBTUYCCKHI
Pe3yJIbTaT B OTJINYHE OT IIPUEeMa KOHKPETHBIX JICKapCTBa
WA YPOBHSI IIPEIapaToB B KPOBHL.

I/I3MepeHI/Ie PEIYJILTATOB U YPOBHMA IIPENapaToB B KPOBU
O0OBIYHO HCTIOJIB3YETCA cpeau NanucHTOB B
TPaHCIIJIaHTOJIOTUH.

H3mepumble mapaMeTphl HECOOTIONEHHS IAlMEeHTOM
BpaueOHBIX  (papMaHa3HAYeHUl  3TO  NpPUHATHE
(TpUHHUMaeT JM TAlHEHT PEKOMEHAyeMOe JICUeHHE),
UCTOJHeHNne (HACKOIBKO XOPOIIO MAIUCHT BBIMOIHSAET

PEKOMEHIOBaHHBIC  HA3HAYCHWs) W  MpPEKpalleHHe
npruemMa  (KOrga TAIMEHT TIepecTaeT MPUHHMATh
nekapcTa) (264,266).

OueHnBaTh  COONIOJCHHWE MAIUEHTOM  BpadeOHBIX

Ha3HAYEHUI MOXKHO IIyTeM IIPAMOrO HaOIOAEHUS 3a
[PUEMOM JIEKAPCTB UM KOCBEHHBIX MEp 110 TIOTyYECHHIO
HOATBEPIKICHUS. O (PAKTUYECKOM HCIOJIB30BAHMU BCEX
JIEKApCTB, WK IIyTeM JO0OPOBOJIBHBIX OTYETOB MAl[MEHTA
(Tabauua 9).

KocBeHHBIE MepBl BKIIIOYAIOT B ceOs aHaNIn3 ypOBHS
NpErapaToB B CHIBOPOTKE, OHOJOTHYECKHE MapKephl,
JJIEKTPOHHBI MOHUTOPHHT, TOJACYET TaONeTOK W
BE€JICHHE 3alicell O BbIJaye PeLenToB.

IMockonbKy HET WIEaTbHOW Mepbl Ul  OLCHKH
COONIONCHUS TAaMEeHTOM BpadeOHBIX HAa3HAYCHWUI,
CIENyeT pPacCMOTPETh BO3MOXKHOCTh HCIIONB30BaTh
Oonee OIHOTO MOAXONAa [  OLCHKU TaKoro
cobmonenus (267-270).

21.]'[5[ PECUMIIMEHTOB NEPCCAKCHHBIX OPIraHOB CPCAHAA
4acTOTa  HECOOJIOCHWs  MAIMeHTOM  BpadeOHBIX
Ha3HAYCHHI OblIa HAMBBICIICH [0 HA3HAYCHHSM JHCTHI
(25 cmygaee wmwa 100 dyemoBek B TOX),
HMMYHOCYIIPECCUBHBIM JiekapcTBaM (22,6 ciyuaeB Ha
100 yesnoBeK B rof), CAMOKOHTPOIIIO ITAIIUCHTOM CBOETO
COCTOSIHUSL 10 OYEBHIHBIM Tpu3HakaM (20,9 ciyuaes Ha
100 uenoBek B Tox) U Gpu3nueckuM ynpakaeHusm (19,1
crny4aeB Ha 100 uenosek B ro) (264).

Ta6auna 9. Ouenka coo/I01eHNs NANEHTOM BpauyeOHbIX peKOMeHIanuii

Self-reporting medication use by patient/ 106poBosIbHBIE OTHETHI MAUEHTA O IPUEME JICKAPCTB

Collateral reporting of medication use by relatives, friends or caretakers/ momonHuTENBHBIE OTYETHI O TPHEME

JIEKAPCTB POJCTBEHHUKOB, APY3eH, MeANepcoHana
Patient diaries/ nHeBHUK nanyeHTa

Questionnaires/onpocHukH
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Laboratory tests (drug and metabolite levels)/naboparoptsie TecTbl (YpOBeHDb JieKapcTB U METabOJIHUTOB B

KPOBH)

Medical record review, outcomes/ 0630pbl MEAHIIMHCKUX OTYETOB, PE3YJIbTAThI JICYCHUS

Prescription refills/ oGHoBIeHME BBIIAY MpEATICAHNI U PELIENITOR

Monitored pill counts/MoHHTOpPHHT KONHYECTBA JTEKAPCTBEHHBIX CPEICTB

Electronic monitoring devices/anexTpoHHbIE yCTPONCTBA ISt MOHUTOPHUHTA

Modified with permission (260)./u3meneH0 ¢ pa3pereHus

Hcrounuk: S38 American Journal of Transplantation 2009;

9 (Suppl 3): S38-S40

Table 10: Risk factors for medication nonadherence (255,260)

Ta6auna 10. dakTopbl pHCKA JLISE HECO0II0IeHUs] MAIMEHTOM Bpa4e0HbIX PEeKOMEHIALM i

Nonadherence behavior prior to transplantation/moBeneHueckne MPUBBIUKK [0 HAPYIICHUIO MPEATHCAHMM

Bpaya B n€puoa A0 TpaHCIUIaHTalluX

Psychiatric illness/ ncuxnarpuueckue 3a001eBaHms

Personality disorders/ moBeaeH4YeCKHe PUBBIYKH MALIMEHTA CO CKIOHHOCTBIO K OECHIOPSAKY

Poor social support/ cnabast cormanbpHas moAIepKKa

Substance abuse and other high-risk behavior/ 3noymorpebneHue ankorosieM WM HapKOTHKaMH, APYTHE

BPCOHBIC TPUBBIYKH U BBICOKOPHUCKOBOEC ITOBCACHNC

Adolescence/ mybeprarHbIit BO3pacT

High education level/ Beicoknii ypoBeHb 06pa3soBaHust

Time since transplantation (higher earlier)/ nepuox Bpemenu, mpoureamuii ¢ MOMEHTa TpPHACIUIAHTALUH (B

paHHeM nepro/ie 6oiee BHICOKHE PHCKH)

Lack of adequate follow-up with transplant specialists/ orcyTcTBHe ameKBaTHOTO MOCICONEPAIIMOHHOTO
COMPOBOX/ICHHS CTICIIUATICTAMH-TPAHCIUTAHTOIOTAMA

Inadequate pretransplant education/ neagexBaTHOCTb YpOBHSI HH()OPMHPOBAHMUS IO TPAHCILIAHTALIUH

Multiple adverse effects from medications/ maorouncienHbie TO60UYHBIE P PEKTHI OT TPEMapaToB

Complex medication regimens/ ci0KHbIi JIedeOHbINH PEKIM

Modified with permission (260)./ u3meHeHO ¢ pasperieHus

Among KTRs, nonadherence with immunosuppressive
medications was highest (35.6 cases per 100 people per

year).

Nonadherence to long-term medication is as high as
50% in developed countries and even higher rates have
been reported in developing countries (264).

Meta-analysis showed that the odds of having a good
outcome is 2.9 times higher if the patient is adherent
(271).

Cpenn KTRS HecoOmoneHHe NanuMeHTOM BpaueOHBIX
Ha3Ha4YeHW{  OBUIO  HAWBBICIINM [0  [IPUCMY
HAMMYHOCYTIPECCUBHBIX JiekapcTB (35,6 cimyuae Ha 100
Ye0BEK B rO/).

HecobmntoieHrne malueHToM BpaueOHbIX HA3HAYCHUH 1O
JOJrocpouHO Tepanuu HaOmomaercs B 50 % ciyuaes
B PpasBUTHIX CTpaHaX © Jaxe Oomee dacto B
pasBuBaromIMXcs cTpanax (264).

MeraaHanu3 MoKas3aj, 4TO MIAHCHI MOJYYHTh XOPOIIHE
pe3ynbTaThl B 2,9 pa3a BbIllIe, €CITH MAIUCHT COOMI0IaeT
BpaueOHbIe Ha3HaueHus (271).
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Risk factors for nonadherence include long duration of
treatment (with decline in rates of adherence over time),
poor communication and lack of social support (Table
10).

Risk factors for nonadherence can be categorized into
four interrelated areas: patient/environment, caregiver,
disease and medication.

The patient/environment is central and interrelates with
the other three categories.

The primary patient—-medication factors are side effects,
regimen complexity, costs and poor access.

Negative beliefs in medication and lack of medication
knowledge have a moderate impact.

Patient—caregiver factors include poor communication
and poor aftercare/discharge planning (272-274).

Patient—disease factors are primarily poor disease
knowledge and insights, disease duration and comorbid
psychiatric disease.

A meta-analysis of 164 studies in the nonpsychiatric
literature reported risk factors for adherence, including:
age (adolescents less adherent), sex (girls more adherent
than boys among pediatric patients), education level
(positively associated with adherence in chronic disease)
and socioeconomic status (positively correlated with
adherence in adults) (275-277).

A team approach consisting of education, monitoring,
recognition and intervention is essential to secure the
benefit of transplantation.

A combination of educational, behavioral and social
support interventions provides the best results (Table 11)
(271,278).
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dakTOpaMH pHCKa Ui HECOONIONCHHS IAUUCHTOM
Bpa4yeOHbIX HA3HAYCHHUN SIBISFOTCS IINTEIBHOE JICUCHHE
(co cHMKEHHEM TEMIIOB COOJIIOAEHHS IAIHEHTOM
BpaueOHBIX Ha3HAYCHHWH CO BpEeMEHEM), IUIOXHE
KOMMYHUKAIIUM U OTCYTCTBHME COLMAJIBHON MOAJEPKKU
(cm.Tabmumy 10).

@akTopbl pucKa IS HECOOMIONCHHS IAlHeHTOM
BpaueOHBIX HA3HAYCHHH MOTYT OBITh pa3eNICHBl Ha
YE€ThIPC B3aUMOCBSA3aHHBIC obmacTu: HaI_lI/ICHT/ BHCIIHAA
OKpYXKalolljasi €ro cpezia, HaOJIONAIOINK IalUeHTa
Bpay, 3a00JIeBaHNE U JIEKapCTBa.

[NanyeHT M BHEIIHAS OKpPY’Karolasi ero cpena sSBIIeTCs
OCHOBHOM M CBfi3aHA C APYTMMH TPEMs KaTerOpUsIMH.

TepBrunble GakTopsl B 00IACTH NalMEHT — JIEKapCTBa
BKJIIOYAIOT MOO0YHBIE 3)(DEKTHI, CI0XKHOCTh JIeYeOHOTO
PEKUMa, CTOUMOCTD U OTPaHUYEHHOCTh JIOCTYIIA.

HeBepue wnu HemoBepre 1O  OTHOLICHHIO K
MEIMLMHCKOM TIOMOIIM U OTCYTCTBHE 3HaHUU IO
JIEKapCTBEHHBIM  IIpemapaTaM HMEIOT  YMEPEeHHOe
BIIMSIHHUE.

®dakTopsl B 00J1aCTH MAIIMEHT—HAOIIOIAIONININ MAI[HeHTa
Bpau BKJIIOYAIOT IUIOXHE KOMMYHHKAIHHA M IUIOXOE
[UIAHUPOBAHUE MEPOIPUSITUN ITI0CIE JICICHHUSI/ BBITHCKH
(272-274).

IlepBuunbie  (akTopsl B 00JIACTH MalUeHT —
3a00JICBaHIE 3TO HEIOCTATOK TOCTOBEPHBIX U IITyOOKHX
3HaHHI U HHPOPMAITHH O OOJIE3HH, POIOKUTEIBHOCTh
TeueHUs] OOJIE3HU M COMYTCTBYIOLIME MCUXHATPHUUCCKUC
3a00JIeBaHus.

Meraananu3 164 wuccnenoBaHwii B HeCHEHUATbHON
JMTEpaType IO ICUXHATPUU CONAEPKUT JaHHBIE O
creayomux (akropax pHCKa JUIS  HECOOOACHHS
MAmMEeHTOM  BpauyeOHBIX  HA3HAYCHHWI:  BO3PACT
(mompocTkM  MeHee  CKIOHHBI K  COOJIOACHHUIO
pexkoMmeHmamuii), mon (cpead aeTeil JeBoukHm Gosee
CKIIOHHBI K COONIOJICHHIO DPEKOMEHIAIWi, deMm
MaJbUiKH), YPOBEHb 00pa3oBaHus (IIOJOKHTEIbHASL
KOppeIIIHSA O COONIOACHHIO MAIlMEHTOM BPadeOHBIX
Ha3HAYEHUI [IPU XPOHUYECKHUX OOJE3HSX) U COLMAIBHO-
9KOHOMHYECKHH CTaTyC (MOJOXKHUTENbHAS KOPPEISLUS
M0 COONIOZICHHUIO TAI[MEHTOM BpaueOHBIX Ha3HAYCHHI
Cpemu B3POCIBIX MAIeHTOB) (275-277).

Kommekcuprit mogxoxa, cocrosmuii w3 00ydYeHWs,

Ha6J'IIO,I[CHI/I}I, pacrio3HaBaHUA U BMCHIATCIIBCTBA,
KPUTHYECCKA BAXCH 1A obecrneueHust ycriexa
TpaHCIUIaHTalluu.

CO‘-IeTaHI/Ie O6y‘-IeHI/I$I, NpaBUJIBHOTO TMOBECACHUA U
COHHaﬂLHOﬁ MOAACPKKN Aa€T HAWIYy4IIUEe PE3yJIbTaThbl
(ra6muua 11) (271,278).
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Simplified drug regimens, pillboxes to organize
medications, individualized instructions (particularly for
travelers and night-shift workers), combining medication
administration with daily routine activities and
electronic devices can contribute to improve adherence.
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VYnpouieHHBIH  Je4eOHBI  peXuM, KOPOOOYKH st
JIEKapCTB JUIsl IPAaBUIIBHOTO M YAOOHOTO HCIIOJIb30BAHUS
MEINKAaMEHTOB, WH/INBHYaJbHbBIE WHCTPYKIHH
(0ocoGeHHO I TYTENIECTBEHHHKOB W  Pa0OTHUKOB
HOYHOW CMEHBI), COYETAHHE YIPABICHUS TPOIECCOM
MEIWIIMHCKOM TOMOIIM C CXXEIHEBHOM IIIAHOBOU
NIESITEIbHOCTBIO, a TaK)KE UCIOIB30BAHUE IIIEKTPOHHBIX

npuOOPOB  MOTYT  CIOCOOCTBOBATH MTOBBIIIEHHUIO
CTETIeHU COOIOICHNST  TAIIMEHTOM  BpaveOHBIX
Ha3HAUYCHMIA.

Table 11: A summary of interventions aimed at improving medication Adherence

Taoauua 11. KpaTkoe onucaHue MeponpusITHii, HANIPABJEHHBIX HA VIVUYIIEHHE COOII0eHNs] MAIMEHTOM

Bpa4yeOHbIX PeKOMEeHAAIUIi

Education and medical intervention/ o6y4enne u MeIMIUHCKHAE HHTEPBEHIUT
Ensure that patients know their medications by name, dosage, and reason for prescription; reinforce these
points during every clinic visit /y6eaurecs, 4To ManMeHT 3HAET HANMEHOBAHWS M JIO3UPOBKH CBOMX JIEKAPCTB,
OPUYKHBI MX HA3HAYCHUSI, IOBTOPSITE U OOHOBJISITE 3TH CBEICHUS KaX/IbIA Pa3 BO BPEMsI BU3UTA K Bpady.

Inform patients about the adverse effects of drugs./uadopmupyiite manuenra o m0604HBIX 3 hexTax

JIeKapCTB

Provide written instructions for each change in medication dose or frequency./ kaxxplii pa3 npu H3MEHESHUH
JTO3UPOBKH HITM YACTOTHI TIpHeMa JIEKapCTB AaBalTe MaMEHTy MUCbMEHHYIO0 HHCTPYKITHIO

Reduce the number and frequency of medications. Where possible, medications should be given either once
or, at most, twice daily./ cokpaTruTe KOIMYECTBO M YaCTOTY IpHEMa JIeKapcTB. 110 BO3SMOXKHOCTH Ha3HayaiTe
OJIMH MPHUEM B JIEHb, KAK MAKCUMYM, BBl B JIEHb

Ensure the patients understand that they need to continue taking immunosuppressive agents even if the
transplanted organ is functioning well./ ybeautecs, 4To manueHT MOHUMAET HEOOXOAUMOCTh MTPUEMa
HMMYHOCYHNPECCAHTOB JaKe€ TOrJla, Korjaa TpaHCHHaHTHpOBaHHLIﬁ OpraH HOpMaJIbHO (byHKI_[I/IOHI/IpyeT

Teach patients that chronic rejection is insidious in onset, hard to diagnose in its early stages and often not
reversible once established./ 06bsicHUTE MAlMEHTY, YTO XPOHHYECKOE OTTOPIKEHHE ITO MPOIIECC
BHYTPEHHHUH, IPOTEKAIOIH 03 IBHBIX CUMIITOMOB, OBICTPO Pa3BUBAIOLINIICS, OH IIOXO JUATHOCTHPYETCS

Ha paHHUX CTaAUAX U 4aCTO H€O6paTI/IM

Attempt to treat adverse effects by means other than dose reduction./ mocrapaiitech H36aBISTHCS OT
MOOOYHBIX APPEKTOB HHBIMH CPEACTBAMH, YEM CHHKEHHE JTO3HMPOBOK JICKAPCTB

Inquire about problems during every clinic visit, and address specific patient concerns./ paccrparnsaiite
InaIucHTa 000 BCEX KIMHUYECKHUX CUMIITOMAaX BO BpEMs KaXXI0r0 BU3UTA K Bpady, BHUMATECJIbHO OTHOCUTECH

KO BCEM aynobaM 1 BOIIpoCaM NnanyeHra

Monitor compliance with laboratory work, clinic visit and prescription refills./ koutponupyiitTe cooTBeTCTBHE
JaHHBIX C IIOMOIIBIO na6opaTopH1,1x AHAJIN30B, KIMHHUYCCKUX BU3UTOB U 06HOBJ’ICHI/I$I BbIgauu npe):[nncaHHﬁ

U PELENTOB

Behavioral and psychosocial approaches/ Bo3aeiicTBie Ha moBeaenue ¥ MCAXOJIOTHIO MAMEHTA

Provide positive support to encourage adherent behaviors during preparation for transplant./o6ecrieuste
TIOJIOKUTEIIBHYIO TOAACPKKY JId CTUMYJIMPOBAHUA CO6J’IIOIICHI/IH MAaITMCHTOM MEAUITMHCKHX npeﬂnncaﬂnﬁ B

nepuoa nNoAroTOBKU K TpaHCIVIaHTallun

Encourage patient to demonstrate a track record of medication adherence and knowledge./ crumynupyiite
MalMeHTa MOJATBEPKaTh, YTO OH BEJET JHEBHUK COOJIIOICHHS NAMEHTOM MEIUIMHCKHUX MPEIIUCaHuI 1

MpaBUJIbHO UCIIOJIB3YET MNOJIYYCHHYIO I/IHC])OpMaI_II/IIO
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Encourage individual team members to develop rapport with patient./ ctumyupyiite OKpy»KeHHe MalueHTa
YCTaHaBJIMBATh C MAOUCHTOM TECHBIC U IIO3UTUBHBIC KOHTAKTBI

Identify and involve a backup support system (family or friends)./ BeisiBuTe U IpHBIIEKaiiTe Ha MONB3Y
JICUCHUIO NOAACPKUBAIOIIUX MAIIUECHTA OKPYIKAIOIINX HIO,HGP'I

Treat depression, anxiety or other psychological issues./ momoraiite manueHTy H36aBIATHCSA OT JIENPECCHH,
TpeBoT, OECIIOKOMCTBA, IPYTUX [ICUXOJIOTHYECKUX MPOOIeM

Elicit a personal promise of adherence (e.g. a written contract)./noGeiitech oT nanueHTa ero nepcoHaIbHOTO
o0elanys BEIIOJIHATh Ha3HAUCHUS Bpaya (Hampumep, B (hopMe MICBMEHHOTO KOHTPAKTa)

Use a nonjudgmental approach to the discussion of adherence./mpu o6cykaeHIN CUTYyaIHii HECOOTIOACHHS
Ha3HAYCHUII Bpaya HEe UCTIONB3YHTE OCYKICHUE, OOBUHEHHE

Address social problems such as insurance changes or difficulties at school or work./ npunumaiite Bo
BHUMAaHHEC COLHMAJIBHBIC HpO6IIeMLI, HanmpuMmep, N3SMCHCHUS B CUCTEME CTanOBOﬁ MCIHUIIMHBI, CIIOXKHOCTH
MAIlKUeHTa, CBA3aHHbIC C pab0TON MM 00yYEeHHUEM

Tailor interventions for nonadherence to its root cause./ IlpucriocabiauBaiite METOIBI BO3AEHCTBHUS Ha
IMOBEACHUEC MAlIUCHTAa B CIy4yac HeCO6J’IIOJICHI/I$I UM Ha3zHAUYEHUH Bpayda K €XXCTHEBHOMY PEKUMY KU3HU
IIanucHTa

Integrate taking medication into the daily routine. /uarerpupyiite pexxuM mprema JeKapcTB B €XKeTHEBHEII
PEXKUM JKM3HH MalHeHTa
Consider reminders such as digital alarms or alerts./ ucronp3yiiTe BO3MOKHOCTH 3JIEKTPOHHBIX YCTPOHCTB,

HAITOMHUHAKOMIIUX O HCO6XO,Z[I/IMOCTI/I mpueMa JCKapCTB

Provide ongoing education, discussion and easily accessible counseling. /oGecrieusTe mareHTy TOCTOSHHBIN
MpoIleCC MOMyYeHHsI HGOPMAIIHH, TIPOBEIECHIS 00CY KICHHUI U OBICTPBII TOCTYI K KOHCYIBTALIUSM

Modified with permission (260)./ n3mereHo ¢ paspenreHns

Simply forgetting to take their pills is one of the most Ipocrasi 3a0BIBYNBOCTD NPHHSTH JEKAPCTBA SIBISCTCS
common reasons that patients give for missing doses of ~ omHO#t w3 Haubojee pacHPOCTPaHEHHBIX IPUYHH,
their medication (268). KOTOpYI0 O00O03HA4YalT IMAUMCHTBl KaKk OOBSCHEHHE

MPOITYCKa MPHEMOB Ha3HAYEHHBIX 103 JiekapcTBa (268).

Patients should be counseled about various possibilities TlarueHts: TOWKHBI OBITH TPOMHPOPMHPOBAHEI O
to integrate their medication administration into their pa3muuYHBIX BO3MOKHOCTSAX HHTEPHPOBATH IIPOIIECC
daily routine. IpueMa JIEKAapCTB B CBOIO MTOBCEIHEBHYIO KU3Hb.

Pillooxes may be helpful for complex regimens KopoGouku st IeKapcTB MOTYT OBITH HOJIC3HBIMH JUTS
consisting of multiple drugs with multiple daily dose- cmoxHBIX  pEeKHMOB  J€YCHHS,  COCTOSIIMX U3

administration schedules. HECKOJIBKHX IPEIapaToB ¢ HECKOIBKUMH €KEIHCBHBIMU
npreMamu 03 JIeKapcTBa IO ONMPEACICHHOMY
PaCIHCAHHUIO.

Electronic compliance devices, including alarms, are Wcrons3oBanne 3I€KTPOHHBIX YCTPOMCTB, BKIJIFOYAs
also available for improving medication adherence. OyIUIBHAK, TAaK)Ke IMTOMOTAeT TIOBBINICHUIO CTETICHH
COOJTIOZICHUSI MTAIIMEHTOM BpaueOHbIX Ha3HAUCHHH.

The disease-management assistance system is a device Cucrema IOMOIIM B YIPABICHHH MPOLECCOM JEUCHHS
that delivers a programmed voicemessage reminder at sBiseTcss YCTPOMCTBOM, KOTOpO€ BKIIOYAeT B ceOds
set times and has been applied in patients on 3amporpaMMHPOBaHHBIH TOJOCOBOH HH(pOpPMATOp A
antiretroviral therapy (279). HAallOMUHAHUH C  yCTAHOBJIGHHBIM BpEMEHEM H

NPUMEHSUICS ULl HAlMeHTOB Ha aHTHUPETPOBHPYCHOH
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Finally, an online pager or mobile phone system may
improve adherence to medication regimens (280).

However, except for the observation method, which can
be onerous, all measures have significant disadvantages,
primarily related to their lack of accuracy.

Because there is no perfect measure of nonadherence,
consideration should be given to use more than one
approach to measure adherence.

Hcrounux: American Journal of Transplantation 2009; 9
(Suppl 3): S38-S40 S39
Chapter 11 rmasa 11

The overall approach to measure adherence requires
individualization.

The number of prescribed medications and the dosing
frequency has an effect on adherence rates (280,281).

When a regimen is extremely complex, forgetfulness
becomes a contributing factor to nonadherence (282).

The complexity of a medication regimen is inversely
proportional to the rate of adherence, with an increasing
number  of  prescribed  medications  favoring
nonadherence (283).

Medications requiring twice-daily administration have
resulted in greater adherence than those administered
more than twice daily (284).

The simplification of therapy strategies includes
immunosuppressive as well as nonimmunosuppressive
medications (e.g. antihypertensives).

In addition, steroid- or CNI-sparing protocols should be
considered for the benefit of reduction of number of
drugs, and reduction of adverse events.

Involving a clinical pharmacist may be helpful to
provide comprehensive patient education regarding
benefits and adherence effects of their medications.
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Tepanuu (279).

Haxonen, cucrembl OHJalH  NEHIKEPOB  WIHU
MOOWJIBHBIX TeIePOHOB MOTYT YIYYIIATH COOIIOACHUE
ne4ebHbIx pesxumoB (280).

OnHako, Bce Mepbl, 3a HCKIIOYEHHEM METOofa
HETOCPEICTBEHHOTO  HAOJIOZICHUS, KOTOPBI MOXKET
ObITh  OOpEMEHUTEIBbHBIM, HMEIOT  CYIECTBEHHbIC
HE/IOCTaTKH, TJIaBHBIM 00pa3oM B CBSI3U C OTCYTCTBHEM
B HUX TOYHOCTH.

Tak Kak wuAeaTIbHOH Mephl OLECHKH COOJIO/ICHHS
MalMEeHTOM BpaucOHBIX HA3HAUCHHUH HE CYIIECTBYET,

CllelyeT pPacCMOTPETh BO3MOXKHOCTH — HCIIOJIL30BATh
0ojee OHOrO IOAXOAAa JJS  OLIEHKH TaKoro
COOJTIOIEHHS.

O6IJ.II/IC noaxoAbl Jj1d OLCHKH CO6J1}OZ[€HI/I$I naquCHTOM
Bpaqe61-n>1x Ha3HAYCHHUU Tpe6y10T HUHAWBUAYyaTIU3alUuH.

KomnuecTso NpeANUCaHHbIX MEIUKAMCHTOB W 4YacCTOTa
npueMa JIEKAapCTB BIMSIOT HA  CTENEHb COOJIOIECHHS
MaIMeHToM BpaueOHbIX HazHaudeHwuit (280,281).

Ecnu  nedeOHBI  pPeXMM  YPE3BBIYAHO  CIIOXKEH,
3a0bIBYMBOCTH CTAHOBUTCS JIOTIOJHUTENLHBIM (haKTOPOM
JUTSL HECOOTIOZICHHST TAMEHTOM BpaueOHBIX Ha3HAUCHUH

(282).

CnoxHOCTh neyeOHOro pexumMa o0OpartHO
IPONOPLUOHAIPHA CTENEHU COOIONCHUS IalMEHTOM
BpaueOHBIX Ha3HAUCHMH, YeM OoJbllle KOIUYECTBO
IPEIIHUCAaHHBIX MEIUKAMEHTOB, TEM BBIIIE CTENCHb
HECOOIONCHUST TIAlIMEHTOM BpaueOHBIX Ha3HAaYCHHH

(283).

PexxuM,  TpeOyrommii — mpHeMa  JIEKapCTBEHHBIX
[PENApaToB IBAXK/Ibl B J€Hb, 1AeT GOIbIIE [IAHCOB IS
JIOIDKHOTO ~ COONIOJIEHUsST  TALMEHTOM  BpadyeOHbIX
HAa3HAYEHHil, YeM PEXUM 0O0Jee YaCThIX MPHEMOB
nekapcTs (284).

VYopouieHue cTpaTeruil Tepanuu BKIIOYaeT B ceOs
IpUeEM KaK HMMYHOCYNPECCUBHBIX, TaK M  JAPYIHX
JIEKapCTBEHHBIX IpenaparoB (manpumep,
AQHTHTUIICPTHH3UBHBIC IPEIAPATHL).

Kpome  Toro,  mpoOTOKONEI,  TOApa3yMeBAIOIINE
COKpAIllCHNE WM MCKIIOYEHHE NPUMEHEHHUS] CTEPOUIOB
wimi  CNI, MOXHO CuYMTaTh  CIIOCOOCTBYIOIIUMH
COKpAILICHUIO KOJIMYECTBA IIPUHUMAEMBIX MPENapaToB U
YMEHBIIICHHIO TOOOYHBIX 3P PEKTOB.

HpHBJ’Ie‘IeHI/Ie KIIMHUYCCKOI'O (_’papMaueBTa MOXKET

OKa3aTbCs IOJIC3HBIM JUIsI NPEAOCTABJICHUSA MALlUCHTY
HanOoJiee TOJHBIX U aJICKBaTHBIX JAHHBIX O IIOJb3C
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A significantly greater proportion of patients were
adherent with their immunosuppressive medications at 1
year after transplant when a pharmacist was involved
(284,285).

Behavioral change strategies have been applied in the
clinical setting.

Behavior modifications have been incorporated in six
adherence-improvement RCTs in KTRs (286,287).

The methods included behavioral contacting, education,
skills training, feedback and reinforcement.

These data indicated that such behavioral intervention is
a very individualized process and adherence motivation
needs to be patient-specific and updated continuously.

Using the medication event-monitoring system to
monitor monthly azathioprine adherence during a 6-
month period in KTRs demonstrated a significant
correlation with adherence and rejection-free survival in
the first 6 months after transplantation (288).

Research Recommendations

« Additional prospective cohort studies are needed to
establish the best measures of adherence and the
association between adherence and outcomes.

e« RCTs are needed to test interventions to improve
adherence in KTRs.
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MCIMIUHCKUX TIPpCIIapaToB W  BJIUAHHUA  OOJDKHOI'O
COOJIIOICHUSI MAIIMEHTOM BpavyeOHBIX HA3HAYCHUN Ha
HCXOJT JICUCHHUSI.

3HaYUTEeIbHO OOJbIIas YacTh MMallMEHTOB  XOPOLIO

coOuroaanu BpaucOHbIC Ha3HAYCHUS o
HMMYHOCYIIPECCHBHBIM JICKAPCTBEHHBIM Mperaparam B
Teuenne 1 Troma moOCNe  TPAHCIUIAHTAIMH  TIPH

npuBIieyeHnn papmaresta (284,285).

CTpaTeFI/II/I HU3MCHCHUSA NOBCACHUS ObLITH INPpUMCHCHBI B
KIIMHUYCCKUX YCIIOBUAX.

Mopmudukaruu  noBepenust cpeau  KTRsS  Obumm
BKItoueHbl B miecTh RCTS 10 M3ydYeHHIO YIIy4IICHUS
PE3yNbTATOB JICYECHHS 33 CUET COOTIOCHUS MalHUeHTOM
BpadeOHBIX Ha3HaueHwii (286,287).

Mertonpl BKIIIOYaNH B ceds IOBEICHYECKHE  CBS3H,
MOBBIILICHHE O00Pa30BAaHHOCTH M MpPO¢ecCHOHAIBHON
MIOJITOTOBKH, OOPATHYIO CBA3b M MOJKPEILICHHE.

OTH [MaHHBIC TOKa3ald, YTO TaKHe BMEUIATEIbCTBA B
IIOBCACHYCCKHUC IIPUBBIYKHA SIBJISIFOTCA O4YCHb
UHANBUAYAJTIU3UPOBAHHBIM ITPOLIECCOM, @ MOTHUBALUA K
COOJIIOIGHUIO BpaueOHBIX HAa3HAUYCHHWH JOJKHA OBITH
OpUMEHCHA C yYeTOM CIeUU(UKH KOHKPETHOTO
HALUCHTa W MOCTOSHHO OGHOBIISTHCSL.

C moMomBI0 CHCTEMBI MOHHTOPHHTA TEPaneBTUUECKUX
COOBITHI ISl €XKEMECSYHOr0 MOHHUTOPHHra IpHeMa
asaThonprHa B TeueHue 6 wmecsimeB cpean KTRS
OTMeYeHa BBICOKasi KOPPEJIALHS MEXIY COOIIOICHUEM
BpayeOHbIX HA3HAYEHWH M YacCTOTOW BBDKUBAHUS 0e3
OTTOpP)KEHHsT B HepBble 6  MecsneB  mocie
TpaHcanTaiuu (288).

HayuHo-uccienoBare/ibckie peKoMeHIaunu

* HeoOXomuM psia JAOTMOJNHHUTENBHBIX HPOCHEKTHBHBIX
UCCICIOBaHUI [UIsi Pa3pabOTKM HAWIydmInX  Mep
COOJIFOZICHUSI TAI[MEHTOM BpavyeOHBIX HAa3HAYCHUH W
W3YYeHWs] ~ 3aBHCHMOCTH  MEXIy  COOIIOJCHHEM
MAMMEHTOM Bpa4deOHBIX Ha3HAYCHUI W pe3yJbTaTaMu
JICUCHHUSL.

* Heo6xonum psan RCTSs qiis nposepku 3¢ (heKTUBHOCTH

pPa3IMYHBIX METONOB BO3JCHCTBUS Ha YBEJIUUYCHUE
CTENEHH  COOIIONECHUs  MALMEHTOM  BpaueOHBIX
HazHaueHuil cpequn KTRS.

Hcrounux: S40 American Journal of Transplantation 2009; 9 (Suppl 3): S38-S40
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CHAPTER 12: VACCINATION

I'JTIABA 12: BAKIIMHALIUSA

CHAPTER 12: VACCINATION

12.1: We recommend giving all KTRs approved,
inactivated vaccines, according to recommended
schedules for the general population, except for HBV
vaccination. (1D)

12.1.1: We suggest HBV vaccination (ideally prior to
transplantation) and HBsAD titers 6-12 weeks after
completing the vaccination series. (2D)

12.1.1.1: We suggest annual HBsAD titers.(2D)

12.1.1.2: We suggest revaccination if the antibody
titer falls below10mIU/mL. (2D)

12.2: We suggest avoiding live vaccines in KTRs.
(2C)

12.3: We suggest avoiding vaccinations, except
influenza vaccination, in the first 6 months following
kidney transplantation. (2C)

12.3.1: We suggest resuming immunizations once
patients are receiving minimal maintenance doses of
immunosuppressive medications. (2C)

12.3.2: We recommend giving all KTRs, who are at
least 1-month post-transplant, influenza vaccination
prior to the onset of the annual influenza season,
regardless of status of immunosuppression. (1C)

12.4: We suggest giving the following vaccines to
KTRs who, due to age, direct exposure, residence or
travel to endemic areas, or other epidemiological risk
factors are at increased risk for the specific diseases:

* rabies, (2D)

« tick-borne meningoencephalitis, (2D)
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I'JIABA 12: BAKITMHAIINA

12.1: Mpb1 pexomenayem BBoauTh BceM KTRS
opumanbHoO 3aperucTpUupoBaHHbIE
HHAKTHBHPOBAHHbIE BaKIMHBI, COIJIACHO

peKOMeHHaHI{[ﬁ AJIg HaceJleHus B 1eJIOM, 32
HCKJIIYC€HHMEM BaKIUMHALIMUA IMPOTUB TrenmaTura B.
(1D)

12.1.1: Msbl npepjaraeM NPOBOJUTH BAKIMHALMIO
nporuB renatuta B (B uaeasie 10 TpaHCMIAHTAIIMH)
U KOHTPOJMPOBATH THTP aHTH HBS aHTHTEN uepe3
6-12 Henenb mocJie 3aBeplIEHUs] CEPUU BAKIIMHAIIMH.

(2D)

12.1.1.1: M1 npeasiaraemM €5KeroIHo
KOHTpOJIMpoBaTh TUTP anTH HBS anTuTen .(2D)

12.1.1.2: Mus1 npeajiaraeM NMPOBOJAUTH
PEBAaKIMHALNMIO, €CJIM TUTP AHTUTEJ MagaeT HUKe
yposust 10mIU/mu. (2D)

12.2: Mbl npenjiaraeM u30eraTb BBeIE€HUS KHBBIX
BakuuH KTRs. (2 C)

12.3: Mbl npenjiaraeMm u30eraTb BaKUUHAIMHU, 32
HCKJII0YeHHEeM BaKUWHANMH TPOTHB TPHINA, B
TeyeHne MmepBhIX 6 MecsineB Moc/ae TPAHCIUIAHTAIHH
noukn. (2 C)

12.3.1: Mb1 npeajiaraemM BO300HOBJIAATH
HMMYHHM3ALIHI0, KaK TOJbKO NAUUEHTbl HAYMHAIOT
NoJIy4YaTb MHHMMAJIbHbIE TOJJIEPKUBAIOIIHE J103bI
HMMYHOMOABJSIONIMX JiekapcTB. (2 C)

12.3.2: Ms1 pexomenayem Bcem KTRS, y koTopsbix
npomiel KaKk  MHUHHMYM 1 wmecsau mocie
TPAHCIUIAHTALMM, BBOAUTH BAKUMHbI  NPOTHB
rpUOOa H [JeJaTh 3TO [0 HAYaja eXerogHoro
Ce30HHOI0 TIPUNNA, HE3aBHCHMO OT CTaTyca
uvmmyHocynpeccun. (1 C)

12.4: Mpbl mnpemjiaraeM BBOJAMTH HUIKECJIEAYIOLIHE
BakuuHbl TakuM rpynnam KTRS, xkoropsie B cuiy
BO3pacTa, NpPAMOr0 KOHTAaKTa ¢ 0OJbHBIMH, MECTa
JKHTeJIHCTBA B JHAEMHYHBIX PaiioHAX WM MOE3T0K B
TaKue PaiioHbl, WIH APYrUX SMHAEMHOJIOTHYECKHX
(axkTopoB pucka, TNOABEpP:KEHbI MNOBBIIIEHHOMY
PMCKY 0 KOHKPETHBIM 3200JIeBAHUSM

* pemrencTno(2D),

* KJIenieBoil Menuurosnuedasur (2D),
* snoHckuii B ’HnmedannT — HMHAKTHBUPOBAHHBIM
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« Japanese B encephalitis—inactivated, (2D)

* Meningococcus, (2D)
« Pneumococcus, (2D)

« Salmonella typhi—inactivated. (2D)

12.4.1: Consult an infectious disease specialist, a
travel clinic or public health official for guidance on
whether specific cases warrant these vaccinations.
(Not Graded)

KTRs= kidney transplant recipients;
HBsAb= antibody to hepatitis B surface antigen;
HBV=hepatitis B virus.

Background

Recommended vaccinations are those approved and
suggested by local and national health authorities for
their constituent populations.

These may vary by country of origin and geographic
location.

The efficacy of hepatitis B vaccination is determined by
the prevention of hepatitis B infection, which is
indirectly measured by the development of antibody to
hepatitis B surface antigen (HBsADb) titers >10 mIU/mL.

Individuals who are at increased risk include those with
direct exposure, or residence in or travel to an endemic
geographic area.

In the case of meningococcal infection, patients who
have undergone splenectomy are at increased risk.

Rationale
e The harm of different infections, and thereby the

potential benefits of vaccinations, vary by geographic
region.

« Little or no harm has been described with the use of
licensed, inactivated vaccines in KTRs.

e Most vaccines produce an antibody response, albeit
diminished, in immunocompromised individuals,
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(2D),
* MEHMHIOKOKK (2D),
* MHEBMOKOKK (2D),

* cajbmoHesu1a typhi — unakruBuposannasn (2D).

12.4.1: KoucyabTHpyiiTeCh €O CHENHAJIUCTAMM -
HHQEKUHOHUCTAMHM, MEIHKAMH TYPAreHCTB WJIH
AOJZKHOCTHBIMH JUIAMHA 001IeCTBEHHOTO
3ApaBOOXpaHeHHs 1151 HoJy4YeHuss uHpopmaunuu o
eJIeC000PAa3HOCTH BAKUMHAIIMM B KOHKPETHBIX
cayuasx. (Yposens He TuddepenuupoBan)

BBoanasi unopmanms

PGKOMCH,HyeMLIC IpUBUBKU 3TO TakWue, KOTOPHBIC
OZ[O6pCHI>I n MPpEAJIOKCHBI MCCTHBIMHU u
HallMOHAJIBHBIMA  OpraHaMH  3ApPaBOOXPAaHCHUA  IJIA

HCIIOJIB30BAHUA Y CBOCTO HACCIICHUA.

2710 3aBUCHUT oT CTpaHbI
reorpa(bnqecxoro PaCroJIOXCHUHA.

TIPOUCXOKACHUA u

O PeKTHBHOCTh BaKIWHAIIMK MPOTHB rematuta B,
ompenensercss NpoQUIAKTUYECKUMU MepaMH IPOTHB

UHOUIMPOBAHUS BHPYCOM TemaTuTa B, KoTopble
KOCBCHHO OIICHMBAIOTCSl  BBIPAOOTKOH —aHTHTEN K
noBepxHocTHOMy anTureny (HBSAD) B tutpe > 10
mlU/mu.

JInamu, KOTOpbIE MOJABEP>KEHBI MOBBIIIEHHOMY PHCKY,
ABIIAIOTCA T€, KTO MMEIOT MPSAMON KOHTAKT ¢ OOIBHBIMH,
TIPOKUBAIOT B SHIEMHUYHBIX  paiioHax 20178
MyTEIIECTBYIOT B TAKNX reorpadMIecKuxX paioHax.

B clIydac MEHUHT'OKOKKOBOM I/IH(beKIII/II/I NaquECHTHI,

KOTOpBIE HepeHecIn CIJIEH3KTOMHIO, TOXeE
MOJBEP>KEHBI MIOBBIILIEHHOMY PHUCKY.

ObocHoBanue

e Bpenx pasmmuHbIX MHGEKUMH, U  NOTOMY

HOTEHIMAIbHBIE BBITOABI OT BAKI[MHALUM, PA3IUIHbl B
3aBUCHMOCTH OT reorpau4ecKoro peruoHa.

e VMeromiuecst omnucaHusi coaepkar HHPOpMaIuo o
MHHHMAJILHOM BPEJIEe HJIH €r0 MOJHOM OTCYTCTBHH TPH
HCIIOIB30BaHUHU JIMIICH3UPOBAHHBIX
WHAKTUBUPOBaHHBIX BakiwH st KTRS.

* BoJBIIMHCTBO BakKIIlMH BbI3bIBAOT CHUHTC3 AHTHUTCI,
XO0Td H cna61>1171, y I/IMMyHHOOCJ'IaGJ'IeHHLIX JIu1I,
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including KTRs.

e The potential benefits outweigh the harm of
immunization with inactivated vaccines in KTRs.

e Serious infection can result from live vaccines in
immunocompromised patients, including KTRs.

« In the absence of adequate safety data to the contrary,
it should be assumed that the harm of live vaccines
outweigh their benefits in KTRs.

e Vaccinations are most likely to be effective when
immunosupression is lowest, when KTRs are receiving
the lowest possible doses of immunosuppressive
medication.

¢ Influenza vaccination needs to be provided on an
annual basis in advance of the onset of the annual
influenza season.

Even while KTRs are receiving high levels of
immunosuppression, the benefits of timely vaccination
outweigh the risks of delaying vaccination.

e Some KTRs are at increased risk to develop disease
attributable to one or more (rare) pathogens based upon
direct exposure from residence in, or travel to, endemic
areas.

Although limited efficacy data are available for these
inactivated vaccines to rare pathogens, potential benefits
likely outweigh harm.

Inactivated vaccines

The American Society for Transplantation’s Guidelines
for the Prevention and Management of Infectious
Complications of Solid Organ Transplantation provides
guidance on immunizations relevant to their patient
populations (289).

While these recommendations may be appropriate for
North America, they may not apply to KTRs worldwide.

Hcrounnk: American Journal of Transplantation 2009; 9
(Suppl 3): S42-S43 S41
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Although only a limited number of studies evaluating
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Biirouast KTRS.

e TloTeHUManbHBIE TPEHMYIIECTBA IIEPEBEIINBAIOT
ymepd or wvmmym3anmn KTRS ¢ momomibio
WHAKTUBUPOBAHHBIX BaKIIVH.

e Cepbe3Hble WH(EKIUH MOTYT OBITH PE3yJIbTaTOM
BBEICHUS IKMBBIX BakUUH HMMYHHOOCJAOJICHHBIM
nanurenTaMm, Bxarodas KTRS.

e Ilpu oOTCyTCTBMM JaHHBIX O  JOCTaTOYHOM
0€30MaCHOCTU CIIEyeT MCXOJUTh M3 TOrO, YTO BpEl
JKUBBIX BaKLUH IEPEBEIIMBACT UX MPEUMYILECTBA IS
KTRs.

* BakiuHarms cKopee Bcero 00ecreynT MaKCHMAIIbHYO
3¢ GEeKTUBHOCTh, KOTJa HWMMYHOCYNpPECCHS TMalHueHTa
camass Hu3kas, korga KTRS monmy4aroT HaMMEHbIIHE
BO3MOJKHBIE JO36I HMMYHOIIO/IABIISIFOIUX JICKAPCTB.

* BakuuHamus MpoOTHB IPHIIA JODKHA IPOBOJUTHCS Ha
©XKErofHOH OCHOBE 3apaHee, JO Hayaga eKEroJZHOro
CE30Ha IPUIIIIA.

Haxe B To Bpems, xorma KTRS momydaior BeICOKHE
JI03b] MMMYHOIIOZIABJISIIOLIMX JICKAPCTB, PEUMYIIECTBA
CBOCBPEMCHHOM BAKI[MHAI[MM TICPEBCIINBAIOT PUCKU
OTCPOYEHHOH BaKIMHAINH.

* Hekotopeie KTRS moaBepraiorcsi MOBBIIICHHOMY
PHCKY pa3BHTHsI 3a0O0JIeBaHHs, BBI3BIBAEMOTO OJHUM
W HECKOJIBKUMU (peXkKe) MaTOrCHAMH B CHJIy HaJIUYHs
MPSIMOT0 KOHTaKTa ¢ OOJBHBIMH, €CITH OHU MPOXKHBAIOT
WM MyTEUIECTBYIOT B SHJEMUYHBIX paiiOHaX.

Xorss  pmaHHble 10 3(dexTuBHOCTH 3TUX
VMHAKTUBUPOBAHHBIX BAaKIMH U PEOKHX IaTOTCHOB
OTpaHWYCHBl,  IOTEHUMAJbHBIC  BBITOABI  CKOpee

HIEPEBECAT BPe]l.

HNHAKTHBUPOBAHHbIE BAKIIMHbI

Awmepukanckoe OOIecTBO pa3BuTHS PyKOBOJACTB IO
Tpancmutantosiorun 1o [Ipodunaktuke u JleueHuro
MNudexumonnsix OcnoxkHeHu#t npu  TpaHCIIaHTalUK
Comuaueix  Oprano (The American Society for
Transplantation’s Guidelines for the Prevention and
Management of Infectious Complications of Solid Organ
Transplantation) mpenocraBisier peKOMEHOALUK IO
HMMYHHU3allUH, TPUMEHHMbIE K COOTBETCTBYIOIINM
narperTam (289).

OTH peKOMEHJAIlMM afeKBaTHBl Ul HaceJeHWs
CeBepHOll AMEpUKH, UX HE CIEAyeT UCIIONb30BaTh IS
KTRS B mpyrux gacTsx cBeTa.

XoTs MLl OrPaHWYEHHOE YHCIIO HCCIICAOBaHUMN
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the safety and efficacy of inactivated vaccines have been
performed in solid-organ transplant recipients in general,
and in KTRs in particular, available evidence suggests
that inactivated vaccines are safe.

There is no evidence that vaccinations lead to an

increased risk of rejection.

Unfortunately, data on the efficacy of individual
inactivated vaccines are limited.

In general, existing data suggest that the response to
vaccination in KTRs is diminished compared to
immunization prior to transplantation.

Accordingly, the optimal timing for immunizing KTRs
is prior to transplantation.

However, this is not always possible and, in some cases,
repeated vaccinations after transplantation are necessary.

A number of studies have been performed in organ
transplant recipients that demonstrate immunogenicity
of several inactivated vaccines after solid-organ
transplantation.

Influenza vaccination is among the most thoroughly
evaluated in organ transplant recipients.

Although response to influenza vaccination may vary
among KTRs and from year to year, 30-100% of
immunized KTRs will achieve protective
hemagglutination-inhibiting serum antibody titers.

Of note, the efficacy of influenza vaccination appears to
be superior in pediatric compared to adult KTRs (290).

Data are also available supporting the use of the 23-
valent polysaccharide pneumococcal vaccine for KTRs
>2 years of age.

In contrast, hepatitis B vaccine has significantly
diminished immunogenicity in organ transplant
recipients compared to organ transplant candidates
(291).

Specific data regarding the immunogenicity of most of
the remaining inactivated vaccinations are not available
for solid-organ transplant recipients.

Although data are lacking, most experts agree that the
benefits outweigh the risks of immunization with
inactivated vaccines (289).
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OIIEHUBAJIN 06€30IacHOCTh i 3G GEeKTHBHOCTH
NPUMCHEHHS ~ WHAKTUBHPOBAHHBIX  BAaKIUH  CPeu

PEIMITAEHTOB COJHMIHBIX OpraHoB B menoMm, 1y KTRS B
YaCTHOCTH, HMMEIOIIMECs [aHHbIE IPENIoNaraiT, 4TO
BBE/ICHUE MHAKTUBHPOBAHHBIX BaKIIMH O€3011acHO.

Her Hukakux JOKas3aTcjibCTB TOI'0, 4YTO BaKIHWHaIWA
MOXKET IIPUBECTHU K NOBBINICHHOMY PUCKY OTTOPXKCHUS.

K coxanenuto, nanupie 00 3PEKTUBHOCTH OTIEIBHBIX
WHAKTUBUPOBAHHBIX BaKIMH OIPaHUYCHBI.

B menoMm cymiecTBYIOIINE JaHHBIC CBHUACTEIBCTBYIOT O
TOM, 4TO OTBeT Ha BakuuHauuio y KTRS crnabee mo
CpaBHCHMUIO C I/IMMyHI/I?)aL[I/ICﬁ J0 TpaHCIUTaHTalluH.

COOTBETCTBEHHO, OIITUMAITBHO
ummyHm3aio KTRS o TpaHciuiaHTaium.

IIPOBOANTH

OL[HaKO OTO HE BCCraa NpeACTaBIACTCSA BOSMOXXHBIM, U B
HCKOTOPBIX  ClIydasax HCO6XOZ[I/IMI>I HEOJHOKPATHBIC
TOBTOPHBIC BAKIIMHAIIUU ITOCJIC TPAHCIIJIAaHTAllUH.

B psage  wuccienoBaHuit  cpeiM  PELUIIMEHTOB
MEPECAKCHHBIX OPTaHOB OBUIM TOJIyYEHBI PE3yJIbTATHI,
JNEMOHCTPUPYIOIE  WMMYHOT€HHOCTH  HEKOTOPBIX

WHAKTUBUPOBAHHBIX BAaKIMH TIOCJIC TpaHCIUIAaHTAUH
COJINTHBIX OPTaHOB.

BaKIII/IHaIII/Iﬂ IIPOTUB TpHUIIIIa OTHOCHUTCA K HanOoJee
HU3YYCHHBIM Y PCHUININMCHTOB IICPCCAKCHHBIX OPraHOB.

Xots orBer KTRS Ha BakmuHANWIO MPOTUB TPHUIIIA
MOXET  BapbUpOBAThCS  MEXIY  MNAlMEHTaMH |
pasnmuuatbes 1o roaaMm, y 30-100% npusuteix KTRS
BbIpa0aThIBA€TC JOCTATOYHBIH ypPOBEHb 3alUTHBIX
UHTHOUPYIOIMX ~ TeMarrilOTHHAIMIO — aHTUTEd B
CBIBOPOTKE KPOBH.

Cnemyer 3aMeTHTh, 4TO 3(G(EKTHBHOCTH BaKIMHALUH
MIPOTHB TPHIA TIPEACTaBIseTCS Ooyiee BaXKHOH cpeaw
JieTeii o cpaBHeHHIO ¢ B3pocsiMu KTRS (290).

Taxxke JTOCTYITHBI JIaHHEIE B MOJIICPXKKY
HCITOJIL30BaHUs 23-BajeHTHOM MOJTCAXaPHUIHOM
MTHEBMOKOKKOBOH BakiuHbl it KTRS crapie 2 ner.

B otnnume ot 3TOro BakuyHa npoTuB renaruta B umeer
3HAYUTEIILHO CHIDKEHHYIO HMMYHOTE€HHOCTb y
PELUINEHTOB MEPECAKEHHBIX OPraHOB 110 CPABHEHHIO C
KaHIUIaTaMH{ Ha TpaHcIuianTamio (291).

KOHKpCTHLIC JaHHBIC OTHOCUTCIIBHO HMMYHOI'CHHOCTH
OOJIBIIMHCTBA OCTABIINXCS WHAKTUBUPOBAHHBIX BAaKIIMH
HE JOCTYITHBI IO PEHUITMECHTAaM COJIMIHBIX OPTaHOB.

XOTs JaHHbIE OTCYTCTBYIOT, OOJIBIIMHCTBO 3KCIIEPTOB
COIJAIAIOTCS, YTO TII0Jb3a IEPEBELIMBAECT PUCKU
UMMYHHU3AI[M{ MHAKTHBHPOBAHHBIMHU BaknuHaMu (289).
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There are sufficient data in KTRs indicating that the risk
of vaccination with inactivated vaccines is minimal.

The risk of infection, on the other hand, is higher in
KTRs than in the general population.

Therefore, vaccination with inactivated vaccines is
warranted (Table 12).

Live vaccines

The currently licensed live vaccines use either
attenuated viral strains that have been manipulated to
reduce their virulence while attempting to maintain their
immunogenicity, or, as in the case of Bacillus Calmette-
Gu “ erin (BCG), substitute a related bacterium that is
thought to be less pathogenic, but still able to provide
cross-reacting immunity to the target pathogen.

While data are limited, significant concern exists for the
use of live vaccines in immunocompromised patients.

To date, only a limited number of studies have evaluated
the use of live viral vaccines in organ transplant
recipients (292).

The high incidence of infections in KTRs is ample cause
for concern that live vaccinations may cause infection in
KTRs.

While limited published experience is available
describing the use of some live viral vaccines in organ
transplant recipients (292), the limited number and small
sample sizes included in these studies raise concerns
about both the safety and efficacy of these vaccines in
KTRs.

Accordingly, most experts agree that, in general, the
risks outweigh the potential benefits of using live
vaccines in KTRs (293).

A number of live vaccinations licensed for use in the
general population are contraindicated in KTRs (Table
13).
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Hmerorcst mocrarounsle ganaele mo KTRS o toMm, uro
PUCK BaKIMHAIIMM HWHAKTUBUPOBAHHBIMU BaKIMHAMHU
SIBJISIETCS. MUHUMAJTLHEIM,

Puck 3apaskenus1, ¢ Ipyroil CTOpoHHl,
YEM CpPE/I HACEJIEHHS B LIEJIOM.

Beie y KTRS,

ITo oroii mpuurHE HamOOJiee rapaHTHPOBaHA MOJIb3a
BaKIMHAIIUH WHaKTUBUPOBAaHHBIMH BaKIIMHaAMHU
(taGuute 12).

KuBble BAKIUHBI

.HI/II_ICH?)I/IPOBaHHI)IC B HacTosAlICe BpemMs JKUBBIC

BAaKLMHBl HMCIOJIB3YIOT JIMOO OCIa0JIeHHBIE BHUPYCHbIE
[ITAMMBI, KOTOpbIE [OJBEPIINCH MAHHUITYISIHAM ISt
COKpAallleHWsI ~UX  BUPYJIEHTHOCTH TIPU  TOIBITKE
COXPaHUTh UX HMMYHOTEHHOCTD, WIIH, K&K U B CITy4ae ¢
Garuioit Kanemera-Xepena (Bacillus Calmette-Guérin
(BCG, BIIX)) 3amemniaroT poiCTBEHHBIMH OAKTEPUAMH,
KOTOPBIE CUUTAIOTCS MEHEe MATOrEHHBIMH, HO BCE XKE
MOTYT BbI3BaTh (POPMUPOBAHKE PEAKIIUH TIEPEKPECTHOTO
HMMYHHUTETA K I[€JIEBOMY TIATOTEHY.

XO0Tsl JaHHBIE OTPaHUYEHBI, CYILECTBYET 3HAYUTEILHOE
0ECIIOKOICTBO IO TOBOJXY HCIONB30BAaHUS KUBBIX
BaKIMH Y UMMYHHOOCTIAOJICHHBIX TAIEHTOB.

Ha ceromHsIuHWi [eHb JIMIIb OrPAHUYEHHOE YUCIIO
UCCIIEIOBAHUI IPOBENH OLEHKY MCIOJB30BAHUS JKHBBIX
BUPYCHBIX BAKIUH CPEH PELUIIMEHTOB TEPECAKEHHBIX
opranos (292).

Bricokas pacnpoctpaneHHocTs uHpekuuit 'y KTRS
BBI3BIBAET JJOCTATOYHO CEPHE3HYIO 03a00UEHHOCTb, YTO
JKMBBIC BaKIMHBI MOTYT BBI3BIBaTh HMHQHIMPOBAHUEC
KTRs.

XOTs KOMMYECTBO MyOJMKAIMH 10 KIWHUYECKOMY
OTIBITY C ONMCAHUEM HCIIOJIb30BAHUS HEKOTOPBIX JKUBBIX
BHPYCHBIX BaKI[MH CPEIH PEIMITUCHTOB MEPECaKCHHBIX
opraHoB orpanuueHo (292), Majaoe KOJMYECTBO JAHHBIX
¥ HeOoJIbIMe MacIiTabbl UCCICOBAHHBIX MPUMEPOB U
BBIOOPOK  MOBBIIIAIOT  03a00YEHHOCTh 10  MOBOAY
6e3onacHocTH U 3()(HEKTUBHOCTU HCIOIB30BAHUS ITHUX
BakiuH y KTRS.

COOTBETCTBEHHO, OOJIBIIHCTBO 9KCIEPTOB
COTJIAIIAIOTCS, YTO B OOIIEM PHUCKH IIE€PEBEUIMBAIOT
NOTCHIHMAJIBHBIC BBIIOJbI OT HMCIOJbB30BaHUA MXXHUBBIX

BakmmH y KTRS (293).

Psaq  KMBBIX — BaKIWH,  JIMIIEH3UPOBAHHBIX
UCTIONb30BAHMS  CPEOM  HACENEHHS B
npotuBonokazansl s KTRS (Tadmuma 13).

TS
LIEJIOM,
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Table 12: Recommended vaccines after kidney transplantation
Tab6auna 12: BakuyHbl, peKOMeHJIyeMble IM0cjie TPAHCILIAHTAIMH N0YeK

Diphtheria—pertussis—tetanus/ gudrepusi- KOKIIONT — CTOJOHSIK

Haemophilus influenza B/ Bakunua remoduisHO# manouku Tuma B

Hepatitis A/ k rematury A*

Hepatitis B/ k remarury B

Pneumovax/ mHeBMOBaKC

Inactivated polio/ nnaxTHBHpOBaHHAS TOJMOBAKLIMHA

Influenza types A and B (administer annually)/ rpunm tumna A u B (mpuMeHsTh ekeroaHo)

Meningococcus: administer if recipient is in high risk/ MeHHHrOKOKK (IIPHMEHSTH, €CITH y PELMITHEHTA TOBBIIIEH
TaKOMN PHCK)

Typhoid Vi / Tuposnas sakuuna Vi

* For travel, occupational or other specific risk, and edemic regions./ asst puckoB, CBSI3aHHBIX C TOE3AKAMH,
paboToii u Apyro# crnennUKon, a TaKIKE B IHJCMUYECKUX PErHOHAX

Consider providing booster polysaccharide pneumococcal vaccination every 3-5 years./ paccMoTpeTh BO3MOXXHOCTh
Ooyiee aKTHBHOW BaKIMHALMHU TTOJIMCAXAPHTHON MTHEBMOKOKKOBOW BaKIMHOW uepe3 Kaxpie 3-5 et

Table 13:Contraindicated vaccinations after transplantation
Taﬁ.}mua 13 BaKIlHHbI, NMPOTUBOINMOKA3AHHBbIC IMOCJIC TPAHCIIJIAHTAIIUU

Varicella zoster/ Berpsias ocma

BCG/ 6aunmna Kansmera-XKepena

Smallpox/ narypambHas ocria

Intranasal influenza/ narpana3sanbHas rpunmoBast BaKUMHA

Live oral typhoid Ty21a and other newer vaccines/ »wsast opaibHast TH(hO3Has Bakuuaa Ty2la wu apyrue 6omee
HOBBIC BAKIIMHBI

Measles (except during an outbreak)/ mpoTuBokopeBas BakiuHa (KpoMe TIEpHo/a BCIBIIKHA SITHIEMHHN)
Mumps/ snuaeMUdYecKuii mapoTUT

Rubella/ xpacuyxa

Oral polio/ opanbHast mosMOBaKIINHA

Live Japanese B encephalitis vaccine/ »xusas BakuuHa simoHCKoro dHIeanuTa THia B

Yellow fever/ sxenrast nuxopasaka

BCG= Bacillus Calmette-Gu’erin.

HUcrounuk: S42 American Journal of Transplantation 2009; 9 (Suppl 3): S42-S43
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Vaccination timing

The reduced antibody response to different vaccines in
KTRs is most likely due to immunosuppressive
medication.

Although there are no RCTs, it is reasonable to assume
that giving vaccines when the amount of
immunosuppressive medications patients are receiving is
lowest is most likely to maximize the response to the
vaccine (289)

Immunosuppressive medication amounts are usually
highest in the first few months after transplantation,
when the risk of acute rejection is also the greatest.

Some time during the first 6-12 months, the amount of
immunosuppressive medication is generally reduced to
the lowest maintenance levels, if there is no acute
rejection, and this is likely to be the best time for
vaccination.

This time of minimal maintenance immunosuppressive
medication, and optimal time for vaccination, may be
different in patients treated for acute rejection.

Influenza infection is a potentially important cause of
morbidity and mortality in KTRs.

The use of influenza vaccination has been demonstrated
to be safe and generally effective in organ transplant
recipients, including KTRs (294,295).

In particular, it is worth noting that there is no proven
association between the use of influenza vaccination in
organ transplant recipients and the development of
rejection.

Accordingly, annual use of influenza vaccination is
recommended for both KTRs and their household
contacts.

Because acquisition of influenza will occur during
annual seasonal epidemics, it may not be possible to
delay giving this vaccine until the patient is out far
enough from transplant or on low levels of
immunosuppression.

Given that this is an inactivated viral vaccine, the major
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Cpoku BaKIIMHAMHA

OrpaHnueHHOCTh OTBETAa CHHTE30M aHTHTEN Ha pa3HbIe
BakiuHel 'y KTRS, BeposiTHee Bcero, cBsizaHa C
HMMMYHOIIOJIABJISOLIEH Tepanuen.

Xors Her cootBerctByommx ~RCTS,  pasymHo
MIPEIOI0KHUTh, YTO BBEJIEHHE BAaKLIMH B MEPUOJ, KOrza
JI03bl  MMMYHOIOJIABJISIIOIIUX  JIEKAPCTB,  KOTOPHBIE
MOJy4YalT MAalMeHThl, caMble HH3KHE, TO Haubolee
BEPOSITHO OXHJATh MAaKCHUMH3aLlMU OTBETA HAa BaKI[MHbI

(289).

HMmMyHOnOmaBsfomast  Tepanusi  OOBIYHO  SIBIISIETCS
Hanbosee CHIBHOHN B NIEPBBIE HECKOJIBKO MECSIIEB I10Cie
TPaHCIIAHTAllMM, KOTZA PUCK OCTPOTO OTTOPXKEHUS
TaKXKe SABJIACTCS HAUOOJIBIINM.

Hexoropoe Bpemsi B TeueHue mnepBbix 6-12 mecsues,
JO3bl  UMMYHOIIOJABISAIONIEH  Tepanmuu  OOBIYHO
COKpAIAaOTCS JI0 CaMOro HHM3KOTO IOJAJEP)KUBAIOLIETO
YpOBHS, €CIM HET OCTPOr0 OTTOPKEHHS, H ITO,
BEPOSITHO,  SIBJISCTCS  JIyYIIUM  BpPEMEHEM  JUId
BaKI[MHAIIH.

DTOT MOMEHT MHHUMAIBHOW  TMOAIEpKUBArOMIEH
MMMYHOIIOZABISIIOIIEH Tepanud W ONTHMAJIbHBIA IS
BaK[MHALMK  MOTYT OBITh WHBIMH Ul TALUCHTOB,
MIPOXOMSIINX JICYSHHE 110 OBOJY OCTPOTO OTTOPIKEHUSI.

I'punnosHas  uHbeKuus  sBISETCd  HNOTEHLUAIBHO
Ba)XKHOH IpuYuHON 3a001€BaEMOCTH U CMEPTHOCTU Y
KTRs.

Hcnonp3oBaHue BaKIMHAIIMK NIPOTHB TPHUIINA TOKA3aJI0
CBOIO BO3MOXKHOCTH OBITH 0O€30macHBIM U B 0OIIEM
3G GEKTUBHBIM CPEICTBOM ISt PELUIIEHTOB
HepecaxeHHBIX opraHoB, Bkitodas KTRs (294,295).

B wacTtHOCTH, CTOMT OTMETHUTH, YTO HET JIOKa3aHHOM
CBSI3M MEXIy WCIHOJIb30BAHNEM BAaKIMHAIIMN TPOTUB
TPUIINIa Y PEIHIINEHTOB TMEPeCakeHHBIX OPTraHOB H
pPa3BUTUEM OTTOPIKEHUS.

COOTBETCTBEHHO, PEKOMEHIYETCS €KErOHO TIPOBOIUTD
BakIMHaNM0 npotuB rpunmna s KTRS u Tex, ¢ kem
OHH ©XKETHEBHO KOHTAKTHPYIOT B OBITY.

ITockonbky 3a0oneBaHue TPUMIIOM OyIeT MIPOUCXOAUTD
BO BpEMsI ©XKETOJHBIX CE30HHBIX JITHIEMHI, TO MOXET
OKa3aThCs HEBO3MOXHBIM OTJIOXKHTH BaKIHHALMIO IO
MOMEHTa, TI0OKa Yy KOHKPETHOTO TAIMeHTa IIpOHieT
JIOCTaTOYHOE BpeMs IIOCIIe OTIEPAIIH 110 MepecaKe MiH
Oyner HIPHMEHSTBCS HHU3KOYPOBHEBAS
UMMYHOCYIPECCHUBHAS TEPAITHS.

y'—II/ITI)IBaﬂ, YTO BHpPYCHas BaKIIMHa HWHAKTUBHUPOBAHA,
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consequence of using this too early is that the
immunization will not work.

Given the potential benefit of providing the vaccine, it is
recommended to give this vaccine prior to the onset of
the annual influenza season, as long as the recipient is at
least 1-month posttransplant.

This timing is chosen as the vaccine is least likely to
work during the first month after transplant, especially if
the KTR has received induction therapy.

Hepatitis B revaccination

The need for hepatitis B vaccination booster is
controversial and the practice varies from country to
country.

Patients with impaired immune function tend to have
lower peak  HBsAb  levels compared to
immunocompetent individuals.

There are few data on durability of immunologic
memory in immunocompromised hosts.

However, there have been reports of clinically
significant infection due to hepatitis B virus (HBV) in
previously immunized dialysis patients in whom
production of HBsAb was no longer measurable (296).

Serial measurements of HBsAb levels to inform the use
of a booster dose of hepatitis B vaccine has been
recommended for dialysis patients by the US Advisory
Committee on Immunization Practices (296).

In addition, the European Consensus Group on Hepatitis
B immunity has expanded this recommendation to
include patients with impaired immune function (297).

Immunological memory wanes faster in
immunocompromised renal transplant recipients.

A level above 10 mIU/mL is generally taken to be
protective, but transplant recipients with titers less than
100 mIU/mL tend to lose them rapidly.
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OCHOBHBIM CJIC/ICTBUEM HCIOJIb30BaHUS €€ B CIIUILIKOM
paHHeM mepuone OyaeT OTCyTCTBHE J()(HEKTUBHOCTH
BaKI[MHAIIH.

VYuuThiBas NOTEHUMAJbHBIE IPEUMYINECTBA BBEICHUS
BaKIMHBI, PEKOMEHIYETCS BBOAUTH 3Ty BaKLUHY O
HayaJla CE30Ha €KETOJHOI0 IPUIIA, €CIH y PELUITUEHTa
IPOIZET O MEeHbIeH Mepe 1 Mecsll mociie onepanuy no
nepecake.

Takoit rpaduk BbeIOMpaeTcss 1O TOH NPUYUHE, YTO
BaKI[Ha HAUMEHEe BEPOsATHO OyJeT paboTaTh B TEUECHUE
IEepBOro Mecslla IOcie TPaHCIUIAHTALMH, OCOOCHHO
ecau KTR moyuun HHIYKIMOHHYIO TEpanuio.

PeBakumHauusa npoTuB renatuta B

HeoOxommmocTs  ycuieHusi — BaKIIMHAITUN
renatuta B gBngercs  cnopHO#l, U
BapbUpPYyeTCs B 3aBUCUMOCTH OT CTPAHBL.

MIPOTHB
IIPaKTUKa

INauuenTtsl ¢ HapymeHus MU (QYHKIMM UMMYHHOH
CHCTEMBI, KaK MpaBWJIO, HMEIOT TEHACHIUIO K
HpOsIBJICHHIO Oojlee HU3KMX MHMKOBBIX ypoBHed HBSAD
10 CPAaBHEHHIO C IMMYHOKOMIIETEHTHBIMH TaI[IEHTaMU.

Cy1ecTByIOT OrpaHUYEHHbIE JaHHBIC [0 AJTUTEIbHOCTH
AMMYHOJIOTHYECKOW MaMATH Y HWMMYHHOOCJAO0IEHHBIX
TIAI[UEHTOB.

O,HHaKO, nocTynain COO6HI€HI/I$I 0 ClIydasax KIIMHUYCCKU
3HAYUTCIIbHOI'O I/IH(bI/IL[I/IpOBaHI/IFI BUpPYCOM TrI€naTruTa B
Yy paHee NPUBUTBHIX JUAJIA3HBIX MAUEHTOB, Y KOTOPbLIX

BeipaboTka aunth HBSAD yxe He moanaBanach
n3mepenuo (296).

ITocnenoBaTenbHble M3MEPEHUS  YPOBHEH  aHTUTEN
HBSAb nms  unHbOpMHpOBaHUS O HEOOXOAUMOCTH

YBEIMYCHHST 103 BaKIUWHBI IPOTUB renatuTa B Obuin
pexomennoBanbl KoncyneratuBasiM Komurerom CIIA
mo Ipaktuke Ummyrmsanuu (US Advisory Committee
on Immunization Practices) mst manpeHToB Ha Juaiu3e
(296).

Kpome Ttoro, Espomelickas I'pynnma Koncencyca mno
nMmyHuTeTy K rematuty B (the European Consensus
Group on Hepatitis B immunity) pacmmpuna stn
pEKOMEHJALUMU M BKIIOYMIA TyAa MU HALUEHTOB C
HapyLICHUSIMH UIMMYHHOU (yHKIun (297).

VYXyniieHne UMMYHOJIOTHYECKONH MaMATH IPOUCXOJHUT
OblcTpee y HMMMYHOKOMITPOMETHPOBAaHHbIX
PELMITNEHTOB TEePECa’KeHHBIX IOYEK.

Vposerp Beimre 10 mlIU/Min  0GBIYHO — cuUHMTaeTCs
JOCTATOYHBIM JUIsi OOECIIeUeHUsl 3aIlUTHON (YHKIHH,
HO PELUNUEHThl MEPECAKEHHBIX OPraHOB C THTPaMHU
Hmwke 100 mlU/mn, kak  mpaBmiIo,  UMEKOT
IIPEAPACION0KEHHOCTb OBICTPO TEPATD UX.
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The potential for low anti-HBs levels to mask significant
infection (indicated by hepatitis B surface antigen
(HBsAg)) and the rapid decline led a European
Consensus Group to suggest booster vaccination at titers
below 100 miU/mL.

Although there is no clear evidence to support this
recommendation, given the relative risk—benefit ratio of
hepatitis B vaccine, it seems prudent to assess annually
the need for a booster dose of this immunization.

Additional vaccines

Kidney transplant recipients may be at increased risk for
vaccine-preventable pathogens through residence or
travel to endemic areas, or due to inadvertent exposure.

Recommendations for individuals traveling to certain
geographic locations frequently include receipt of one or
more immunizations against these pathogens.

These recommendations would logically apply to KTRs,
as long as the recommended vaccinations are
inactivated, for example salmonella typhi Vi
polysaccharide vaccine, or meningococcal vaccine.

Consultation with an infectious disease specialist, travel
clinic or public health official is recommended to clarify
appropriate use of vaccinations for scenarios where
travel or exposure may warrant use of these additional
vaccinations.

Although efficacy data may not be available in KTRs,
inactivated vaccines are generally safe.

In contrast, some immunizations typically recommended
for travelers are available only as live-attenuated
vaccines.

The use of these vaccines cannot be recommended, as
neither safety nor efficacy data are available in this
patient population.

Research Recommendations

Studies are needed to determine:
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CrocoOHOCTh  HHM3KOTO ypoBHsi aHTHTen kK HBS
MacCKHpOBaTh uHpexkunn (mposiBasieTcst yepes
MOBEPXHOCTHBINM aHTHreH rematuta B (HBSAQ)), u
HaIMYMe WX JalbHEWIIero OBICTPOrO0  CHIDKEHHS
3aCTaBUIIO EBpomeiickyto I'pynmy  Koncencyca

NPEIUIOKHUTh MPOBOJUTH YCKOPEHHYIO PEBAKIUHAIHIO
npu tutpax Hmke 100 mIU/ /v

Hecmotpss Ha oOTCyTCTBHME YETKHMX J[OKA3aTENIbCTB B
MONJEPKKY  ATOM  pEeKOMEHJAallMH, C  y4eToM
OTHOCHUTEIBHOTO COOTHOIIEHUS PUCKA M BBITOABI IO
BaKIMHAllUKU TIPOTUB TICIIaTHUTa B, MpEeACTaBJIACTCA
pa3syMHbIM CIKCroaHo OLICHUBATh H€06XO)II/IMOCTI>
YCKOPEHHOH peBaKLUHAIHH.

JlonoJHUTEIbHbI€ BAKIIMHBI

PCL[I/IHI/IGHTLI MMOYCYHOro TpaHCIJIaHTaTa MOrYT OBITHh
TOABEPIKCHBI TMOBBIIEHHOMY PUCKY BO3JIEHCTBUS
HNOTCHIHAJILHO OpeaoTBpallacMbIX BaKHHHaHHeﬁ

MATOTCHOB B CIyYae MPOXKUBAHUS WM IyTCIICCTBHS B
9HICMHUYHBIX paifoHaX, I U3-3a CIYYaHHOrO KOHTAKTa
¢ OOJIbHBIM.

Pexomenmanuu s aMI,  MyTEHMIECTBYIOMIMX IO
KOHKPDETHBIM  reorpa@uueckuM  perdoHaM,  4acTo
BKJIIOYAIOT B ce0s MpoBelIeHHe OJHOW wmim Oomee
MIPUBUBOK.

OTH PEKOMEHAANH JIOTUYECKU NOJKHBI TPUMEHACTCA B
OTHOLICHHUHN KTRS, €CJI1 pEKOMEHAYETCS HCIOJIb30BATh
HWHAaKTUBUPOBAHHBIC BaKIIMHEI, HaIlpuMmep,
nojmcaxapujHas BakKiuHa NpoTUB CaJIbMOHEJJIbL Vi uin
MCHHHI'OKOKKOBAas BaKIIMHA.

KoHcynpranmn co  crnenuaiucToM-MHQEKIHOHHCTOM,
MEIMKAMH TYpPareHCTB WM JIOJDKHOCTHBIMH JIMLIAMH
0O0IIIECTBEHHOTO 3/IPaBOOXPAaHEHUSI PEKOMEHAYIOTCS JUIS
YTOUHCHHSI  HAQJICKALICTO TNPUMEHEHUS BaKIWHALIUK
JUTSL CIICHApHeB, KOTAAa TOe3JKa WM KOHTAKT MOXET
ONpaBJaHHO TMOTPeOOBaTh 3TUX JIOTOJHHUTEIbHBIX
BaKI[MHAITAM.

XoTrst MOryT OBITh  HENOCTYNHBI  JaHHBIE  IIO
sppexruBHocT a1 KTRS,  wuHakTHBHUpOBaHHBIE
BaKI[MHBI B I[€JI0M 0€30I1aCHEI.

Ho B HekoTophIX ciaydasx UMMYHOJIOTH TPaIUIIMOHHO
PEKOMEHIYIOT HCIIONIb30BaTh JUI IIyTECLIECTBEHHUKOB
BaKI[MHBI, IOCTYITHBIC UCKIIIOYUTEILHO B ()OPME JKUBBIX
BaKI[MH.

OTH BakKUIWHBI HE MOTYyT OBITH PECKOMCHIOBAHbI HaMH
1A HWCIOJIb30BaHWA, TaK KaK JaHHBIC HH II0 HX
6630HaCHOCTI/I, HH 11O 3(1)(1)CKTI/IBHOCTI/I HE NOCTYIHBI IJId
3TOU KaTeropuu Imalqu€HTOB CpeaAn 001IIero HaceICHMS.

Hay-{no-nccnegonaTenchue PEKOMEHAAIMH

HeO6XOZ[I/IMO MMpOBOAUTH HUCCIICAOBAHUA JJIsL
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« the optimal timing of immunization in KTRs;

e the durability of immunologic response in KTRs
vaccinated before and after transplantation.
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OIIPE/CIICHHUS CIIEYIOIIETO:

* onTUMalbHble cpoku nMMyHH3anuu KTRS;

* UMTENFHOCTh WMMyHoOnormdeckoro orsera KTRS,
KOTOpbI€  MOJYYWJIM TPHBUBKA 1O W  TOCHEC
TpaHCIUIAHTAIIHH.

Hcrounux: American Journal of Transplantation 2009; 9 (Suppl 3): S42-S43 S43
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CHAPTER 13: VIRAL DISEASES

I'/TABA 13: BUPYCHBIE 3ABOJIEBAHUSA

CHAPTER 13: VIRAL DISEASES

13.1: BK POLYOMA VIRUS

13.1.1: We suggest screening all KTRs for BKV
with quantitative plasma NAT (2C) at least:

e monthly for the first 3-6 months after

transplantation (2D);

« then every 3 months until the end of the first post-
transplant year (2D);

e whenever there is an unexplained rise in serum
creatinine (2D); and

« after treatment for acute rejection.(2D)

13.1.2: We suggest reducing immunosuppressive
medications when BKV plasma NAT is persistently
greater than 10 000 copies/mL (10’ copies/L). (2D)

BKV= BK polyoma virus; KTRs = kidney transplant
recipients; NAT = nucleic acid testing.

Background

BK polyoma virus (BKV) is a member of the polyoma
family of viruses.

BKV can cause nephropathy, which is diagnosed by
kidney biopsy.

Reduction of immunosupression is defined as a decrease
in the amount and intensity of immunosuppressive
medication.

Nucleic acid testing (NAT) is defined as one or more
molecular methods used to identify the presence of DNA
or RNA (e.g. polymerase chain reaction).

Rationale

 The use of NAT to detect BKV in plasma provides
a sensitive method for identifying BKV infection and
determining KTRs who are at increased risk for BKV
nephropathy.
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IJIABA 13: BUPYCHBIE 3ABOJIEBAHUSA

13.1: Tlosimoma Bupyc BK

13.1.1 MsbI npeasiaraeM HpOBOJUTH CKPHMHHHI BCeX
KTRs wna npeamer mnammyusa JHK BKV
KoJM4yecTBeHHBIM MeToa0M (2C) o kpaiineii mepe:

* exXeMecsiYHO B mepBble 3-6 MecsieB Mocie
Tpancmiaantamuu (2D);

* 3aTeM KaxKible 3 Mecsila 10 KOHIA MEPBOro roiaa
mocJjie Tpancmaantamun (2D);

* BO BCEX CJIyYasiX, KOI/Ia BbISIBJEH HEOOBLSICHUMBI
poct KpeaTnHuHAa cbiBopoTKH (2D); n

* MocJie JieYeHHsi 0CTPOro orrop:kenus. (2D)
13.1.2: Msbl mpexjaraeM CoOKpamaTbh IpHEM
HMMYHOCYNPECCHBHBIX MeIHKAMEHTOB, ecau

koiauvectBo JHK BKV B miasmMe HeusmMeHHO
npesbimaer 10.000 kommii/ma (10° konwmii/JI). (2D)

Bpoanas undopmanus

Bupyc BKV otHOCHTCS K CceMeHCTBY ToJInOMa
BUPYCOB.
BKV wMoxer BbI3BaTh Hedponaruio, KOTOpast

JANATrHOCTUPYCTCS OHOIICHEH MTOYEK.

CokpalleHue HMMYHOCYIPECCHH ONpPEAENseTcss Kak
CHIDKCHHE KOJIMYECTBA M HMHTCHCHUBHOCTH IpHUEMa
MMMYHOIIOIaBJISIOLINX JICKapCTB.

TecTbl, OCHOBaHHbIE Ha ONPEAEICHHH HYKJICHHOBBIX
kucmotr  (NAT), 9T0 oaMH WIH  HECKOJIBKO
MOJICKYJIIPHBIX ~ METO/IOB, UCTIONIB3YEMBIX  JUIS
BoisiBieHnss Hamwumsa JIHK wim PHK  (mampumep,
mosMMepasHas temHas peakiws, [TLP).

O06ocHOBaHuE

e HcnonszoBanne NAT nms obnapyxenus BKV B
iazmMe o0ecrne4YnBaeT YyBCTBUTEIBHBIH METON JUIs
BoisiBneHus uHQexkuun BKV u BeuBnenus KTRs,
KOTOpBIE HMMEIOT MOBBINICHHBIH puck 1o BKV
HeppOonaTHH.
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e Early identification of BKV infection may allow
measures to be taken that may prevent BKV
nephropathy.

* When NAT is not available, microscopic evaluation of
urine for the presence of decoy cells is an acceptable,
albeit nonspecific, alternative screening method for
BKYV disease and the risk for BKV nephropathy.

« Fifty percent of patients who develop BK viremia do
so by 3 months after kidney transplantation.

« Ninety-five percent of BKV nephropathy occurs in the
first 2 years after kidney transplantation.

* BKV plasma NAT >10 000 copies/mL (107 copies/L)
has a high positive predictive value for BKV
nephropathy.

e Reduction of immunosuppressive medication may
result in reduced BKV load and decreased risk of BKV
nephropathy.

« Histologic evidence of BKV nephropathy may be
present in the absence of elevated serum creatinine.

¢ Reduction in maintenance immunosuppressive
medication is the best treatment for BKV nephropathy.

Whether to screen KTRs with NAT of plasma or urine
has been controversial.

A negative urine NAT for BKV has almost a 100%
negative predictive value (298).

By testing urine, one can avoid performing BKV testing
of blood on those patients with negative urine studies.

Based on this, some experts recommend screening of
urine as the definitive site for BKV surveillance (298).

However, the presence of a positive NAT for BKV in
urine, in the absence of an elevated BKV load in the
plasma, is not associated with an increased risk for BKV
disease (298).

Hence, the use of urine screening requires performance
of NAT on the blood of those patients whose level of
BK viruria exceeds established thresholds.
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e Pannee BwisBIcHHE wnHQuuupoBanus BKV wmoxer
MO3BOJINTh TIPUHATH MEpbI, KOTOpPbIE HPEAOTBPATAT
BKV nedponaruto.

* Korma meron NAT He mocTyrieH, MHKPOCKOIIMYECKOE
HCCICIOBAHNE MOYM Ha HAJHYHME KIETOK IMOYEUHOTO
SIUATEHS SBIISIETCS MPUEMIIEMBIM, XOTS "
Hecrelu(UYHBIM, aIbTEPHATHBHBIM  CKPHHUHIOBBIM
MmetonoM BbuiBieHHss BKV OGonesnn u pucka BKV
HedponaTuu.

* ¥ 50% nanuentoB ¢ BK Bupemueii ona pa3zsuBaercs B
Te4yeHHEe 3 MECSLEB I10CIIE TPAHCILIAHTALINH T10YeK.

e JleBsHOcTO mATH mnpoueHToB BKV Hedponatun
BBUIBISICTCSI B TIEPBBIC 2 TOAa IOCIE TPAHCIUIAHTALIMH
HOYEK.

* Yposens BKV mrasmsr NAT > 10.000 kot /v (107
Komuii/L) SIBISETCST CyNIECTBEHHBIM (DAKTOPOM pHCKa
s Hauuusa BKV vedpomnaruu.

* CoxpaleHue HMMMYHONOJABIIAIOIIUX —[PENapaToB
MOXeT mnpuBectH Kk cHmkeHumto BKV mHarpysku u
ymeHbIneHuto pucka BKV Hepponatuu.

 'ucronoruueckue nokasareiabctBa BKV Hedponaruu
MOTYT IIPUCYTCTBOBATH B OTCYTCTBHE IIOBBIIICHHOTO
KPEaTHHUHA CHIBOPOTKH.

. CoxpalieHue HOIeP KUBAIOMICH
HMMYHOCYIIPECCUBHON TEpanuu sBISETCA HAMIy4IIUM
neuyeHueM a1 BKV nedponaruu.

OcTaercst CHOPHBIM, YTO HIMEHHO HY)XHO TECTHPOBATH Y
KTRs meromom NAT B kauyecTBe CKPHHUHIA — KPOBb
WM MOYY.

Heratunuspiii pesynstar NAT BKV B Moue oGnamaer
noutn 100 % oOTpHUIATENBHBIM MPOTHOCTHYCCKHUM
3HauenneM (298).

TecTrpoBaHHEe MOYH MO3BOJSET N30€XKATh BBHITOTHEHHS
TectupoBanus kpoBu Ha BKV 'y mammenTtoB ¢
HETraTHBHBIMH Pe3yJIbTaTaMH UCCIIEIOBAHUIA MOYH.

Vicxomst U3 3TOr0, HEKOTOPBIC SKCIEPTHl PEKOMEHIYIOT
JeNaTh CKPUHUHT MOYH KaK OKOHYATENbHBIH TECT HpH
HabroneHnn Ha peamer BKV (298).

OpHako Hanu4uMe TO3UTHBHBIX pe3ynbratoB NAT Mo
BKV B wMoue B otcyrcTBue mnoBbiieHHOI BKV
HArpy3KH B IUIa3M€ HE CBSI3aHO C MOBBILICHHBIM PHCKOM
pazsutus BKV 6oesmn (298).

Takum 00pa3oM, HCHONB30BAaHHE CKPHHUHTA MOYH
TpeOyer  BbmonHeHuss NAT mo kpoBm y Tex
ManueHToB, 4el ypoBeHb BK Bupypuum mnpessimiaer
YCTaHOBJICHHBIE TOPOTOBBIE 3HAYCHUS.
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This requires patients to return to the clinic for the
additional test.

Accordingly, it is suggested that NAT be performed on
plasma, and not the urine of KTRs.

When NAT is not available, microscopic evaluation of
the urine for the presence of decoy cells is an acceptable,
albeit nonspecific, alternative screening method for
BKYV disease and the risk for BKV nephropathy.

A negative screening test rules out BKV nephropathy in
most cases (high negative predictive value).

However, a positive screening test has a very low
positive predictive value for BKV nephropathy
(298,299).

Thus, many patients with urine decoy cells will not
develop BKV nephropathy.

It may be inappropriate to change therapy in such
patients based on the presence of urine decoy cells
alone.

Emerging data suggest that BKV nephropathy can be
prevented if immunosuppressive medications are
reduced in patients with BKV detected by a high viral
load in plasma (determined by NAT) (300).

Timing of BKV NAT

The presence of BKV can be identified prior to the onset
of clinical symptoms at a time when only subclinical
infection is present, or in association with clinically
apparent BKV nephropathy.

Hcrounuk: S44 American Journal of Transplantation
2009; 9 (Suppl 3): S44-S58
Chapter 13

Evidence to date suggests that the presence of BK
viremia precedes BKV nephropathy by a median of 8
weeks.

Approximately, 50% of patients who will develop BK
viremia will do so by 3 months after transplant (298).

Most BKV nephropathy occurs in the first 2 years after
transplant with only 5% of cases occurring between 2
and 5 years after transplant (298).
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Jnst sToro TpeOyercst BO3BpaT MAMEHTOB B KIMHUKY
U1 TIPOBEICHUS IONIOJTHUTEIbHBIX TECTOB.

Takum o0paszom, mpexamonaraercs, uto NAT nomken
TPOBOAMTHCS 1O 11azme, He Mmoue KTRS.

Korma meron NAT HenmocTymeH, MHMKPOCKONUYECKOE
UCCIIEIOBaHNE MOYM HA HalM4yMe KIETOK II0YEYHOTO
SMUTENMs  SABIAETCS  NpUEMIEMbIM,  XOTd |
Hecnenu(uuHbIM, aJbTePHATHBHBIM  CKPHHHHTOBBIM
meronoM BbuiBieHnss BKV Gomesnn u pucka BKV
HedponaTuy.

HeratuBHbIf pe3ynbTaT CKpUHHHTa HCKIouaer BKV

HepOMaThio B  OOJBIIMHCTBE CiIydaeB  (BBICOKas
POTHOCTHYECKAs LEHHOCTD OTPHLATEILHOTO
pe3ynbTaTa).

OnHaKo TMO3WTHBHBIC pe3ylbTaThl  CKPUHHUHI-TECTA
HMEIOT OYEHb HH3KYIO TPOrHOCTHYECKYIO IEHHOCTD IS
BKYV sedponarun (298,299).

Takum 00pa3oM, MHOTHE TAIMEHTHI ¢ HATMYUEM KIIETOK
MOYEYHOTr0 SIMTENIHMs B Moue He mpuobperyr BKV
HedpomaTuio.

MoskeT ObITh HEYMCECTHBIM U3MEHCHATDH TCPANIUIO TAKUX
IMMalMEHTOB TOJIBKO Ha OCHOBE TIPHUCYTCTBHA KIICTOK
IIOYCYHOI'O SIIUTEIIMA B MOYCE.

HoBeie nannbie cBHAeTenbCTBYIOT O ToM, urto BKV
HEQPOIATHIO MOXKHO IPEIOTBPATHTh, €CIU COKPAaTUTh
UMMYHOCYIIPECCHBHYIO Tepanuio mamueHToB ¢ BKVY,
00HapyXEHHBIM  IIOCPEJCTBOM BBICOKOH BHPYCHOM
Harpy3koii B riasme (ompexnensiercst NAT) (300).

Cpoxku nposeaenus NAT BKV

IMpucyrcreue BKV MOXHO BBISIBUTH /10 HACTYIUICHHS
KIMHUYECKHMX CHUMIITOMOB B TO BpeMs, Koraa
MIPUCYTCTBYET TOJBKO CyOKIMHNYECKass MHGEKIUS, HIIH
COBMECTHO C  KJIMHAYECKH OYEBUIHON BKV
HedponaTHei.

CoBpeMeHHbIE J0Ka3aTelbCTBA CBHUAETEIBCTBYIOT O
ToM, 4ro mpucyrctBue BK Bupemmm npenmectByer
BKV nedponaruu, npumepHo 3a 8 Heaelb.

VYV [OpuMepHO TATHASCATH MPOIEHTOB IIAlHCHTOB,
noxyuuBIuX BK Bupemuio, 3To MpOMCXOINUT B TEUCHUE
3 MecsIIeB Iocie TpaHCIDIaHTauy moduek (298).

BonpmmucTBO ciyyaeB nposisiaenuss BKV nedponaruu

IIPOUCXOJAT B IEpBble 2 roja Mocie Nepecajku, JUIlb
5% ciydaeB MPOUCXOAUT B IEPUOJ OT 2 A0 5 JeT mocie
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Accordingly, the timing and frequency of testing in
recommended screening algorithms should reflect these
data and balance the cost of screening with the potential
to prevent BKV nephropathy.

The proposed screening algorithm is most intense early
after kidney transplantation, with decreasing frequency
as patients are out longer from the transplant.

Although we have not recommended screening beyond
the first year after transplant, an international consensus
conference suggested continued annual screening for
patients between 2 and 5 years after kidney
transplantation (298).

Centers with higher frequency of BKV might follow this
approach.

Screening for the presence of BKV should also be
performed for patients with unexplained rises in serum
creatinine, as this may be attributable to BKV
nephropathy.

Finally, screening should be considered for those
patients who have undergone a major increase in
immunosuppressive medication, as they may be at risk
of developing BKV nephropathy.

Rising BKV load

There is increased risk of BKV nephropathy associated
with a rising BKV load in plasma (298,299).

Although plasma NAT assays for BKV lack
standardization, a threshold plasma BKV level of >10
000 copies/mL (107 copies/L) is associated with a 93%
specificity for the presence of BKV nephropathy.

In the absence of evidence of clinical disease, KTRs
with BKV levels in excess of this threshold are
considered to be at risk of progression to BKV
nephropathy (298,299).

Histologic evidence of early BKV nephropathy may be
present prior to detection of elevated serum creatinine
(298).

The risk of BKV nephropathy appears to be correlated
with the intensity of immunosuppression, and reduction
of immunosuppression can result in a decrease in BKV
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TpanciuianTarwn (298).
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COOTBETCTBEHHO, CPOKH U MEPHOANIHOCTh MPOBEACHUS
WCCIENOBaHUA B  PEKOMEHJOBAaHHBIX  alTOPHTMaXxX
CKPUHHUHIA JOJDKHBI ~ OTpaXaTb O3TH JaHHBIE H
OayaHCHpOBAaTh 3aTpPaThl HA CKPUHUHT C MOTCHIIHAIOM
npenorBpainenus BKV nedpomnarun.

IIpennaraemplii  anroputm CKpUHHMHIa Hauboee
WHTEHCHBEH B Ommxkaiimee BpeMst nociue
TPaHCIUTAHTAIINX MTOYEK CO CHMYKECHUEM YaCTOThI TECTOB
JUIs  TIAIMEHTOB 10 Mepe OTHAJCHUS OT MOMEHTa
TpaHCIUTaHTalluH.

XoTs MBI HE PEKOMEHJOBAIU JIeNIaTh CKPUHHUHI MO3KE
MepBOTro rofa mocie TpaHcmanTauun, Koudepenmus
MEXIyHapOHOTO KOHCEHCyca MIPEIIOKUIIA
TIPOOJIKATH €KEroHbIe CKPUHUHTH IS NIAIIUEHTOB B
meprox OT 2 1o 5 Jer mocie TpaHCIUIAHTAlUH MOYEK

(298).

Lentpsl ¢ Gosiee BbICOKOH yacTtoTol BhIsiBIeHHS BKV
MOTJIH OBl HCIIOJIB30BATh ATOT MOAXO/.

Taxoke ciietyeT Npou3BOIUTh TecThl Ha Hanmnuue BKV y
MAalMEHTOB C HEOOBSICHUMBIM POCTOM KpEaTHHUHA
CBIBOPOTKH, TaK KaK 3TO MOXKHO OOBSCHHTH HaIHYUEM
BKV nedponarumu.

Hakomen, criemyer paccMaTpuBaTh HEOOXOIMMOCTB
TPOBEIEHNS CKPUHUHTA JUIS TeX IAIHEHTOB, KOTOPBIE
UMeNH  3HAYUTENBHBII POCT B  HMHTCHCHBHOCTH
UMMYHOIO/ABIIIONIEN Tepanuy, Tak KaK OHU MOIYT
nozaBepraThes pucky nposisienust BKV nedponaruu.

Poct BKV Harpysku

Iosenmennsiii puck BKV  Hedpomatum cBszan c
yBemmaernst BKV narpysku B mmasme (298,299).

Xors NAT anamu3z mmasmel o BKV He wumeer
JOCTaTOYHOH CTaHTApTU3aLWH, IOPOTOBBIH YPOBEHb
BKV B mmasme >10.000 xommii/mn (107 xommit/L)
cBsi3ad Ha 93% co cneuupUUECKHUM NPUCYTCTBHEM
BKYV nedponarumu.

ITpu oTCYyTCTBUM IOKA3aTENbCTB KIMHUYIECKON O0JIe3HH,
KTRs ¢ ypoaem BKV cBepx 3TOro nmopora cuutaroTcs

HOABEPKEHHBIMH pHUCKY Iporpeccun BKV nedponarun
(298,299).

Tucronoruveckue  jgokaszarenbcTBa paHHeil BKV
HeQpOMaTHH MOTYT HPUCYTCTBOBaTh J0 OOHAPYKEHHS
HOBBILICHHBIX YPOBHEH KpeaTHHHHA CIBOPOTKH (298).

Puck BKV nedponarun, no-BUIMMOMY, COOTHOCUTCS C
UHTCHCUBHOCTBIO CHIDKEHUS UMMYHHTETA, u
COKpAIlEHUE HMMYHOCYIPECCHMU MOXET IPUBECTH K
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load and a concomitant reduction of risk of development
of BKV nephropathy (301).

A RCT reported that withdrawal of the antimetabolite
resulted in clearance of viremia without progression to
BKYV nephropathy (300).

Although some would use antiviral therapy (including
cidofovir, leflunomide and/or ciprofloxacin) as
treatment, to date there are no definitive data confirming
the effectiveness of these agents for either treatment or
prevention of BKV nephropathy (298,299).

Some centers may choose different treatment strategies
for patients with elevated BKV loads in the absence of
any histologic changes, compared to patients with
findings of BKV nephropathy in the absence of serum
creatinine elevation.

The international consensus group recommended
performance of kidney biopsy for these patients (298).

When a kidney biopsy is obtained, it should be evaluated
for the presence of BKV using the cross-reacting
antibody for simian virus 40.

However, other experts have not recommended the
performance of a kidney biopsy for asymptomatic
patients with an elevated BKV load (300).

Treating biopsy-proven BKV nephropathy

The treatment of BKV nephropathy is unsatisfactory.

Although there are some centers that would use antiviral
therapy (including cidofovir, leflunomide and/or
ciprofloxacin) as treatment, to date there are no
definitive data confirming their effectiveness.

However, reduction of immunosuppression does appear
to have some impact on BKV nephropathy, though
variable rates of graft loss attributable to BKV
nephropathy have been reported even when reduction of
immunosuppression has been employed (Table 14).

A common practice of immunosuppressive dose
reduction is withdrawal of antimetabolite (azathioprine
or MMF) and reduction in CNI dosage by 50%.
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caumkennto BKV  Harpy3ku u  COMyTCTBYHOLIEMY
CHIKeHHUIO prcka passutus BKV weppomaruu (301).

CHAPTER 13

RCT coolOmwin, 4Yro OTMEHAa AaHTUMETa0OIUTOB
MPUBOJUT K HW3JICYCHUIO BUpEMHH 0€3 TMpOrpeccuu
BKYV nedpomartuu (300).

XOTS HEKOTOpBIE CIENHATHCTHl OyIyT HCIOIb30BaTh
AaHTHBHPYCHYIO  Tepamuio  (BKitodas  1uao(hoBHD,
JehIFOHOMUA W/UIM UMIPO(IOKCALMH) VIS JICUCHHUS,
JI0 HACTOSIIIET0 BPEMEHU HET OKOHYATEIbHBIX JAHHBIX,
HOATBEPXKAAIONIMX  3((HEKTUBHOCTh 3THX areHTOB JUIS
mmbo nedenus, mu6o npoduiaktuku BKV nedponatun
(298,299).

HekoTopble LEHTPbI MOTYT BBIOpPATh HMHBIC CTPATETHH
JIEYEHHsS] i1 TIAlMEHTOB C MOBBIMIEHHBIMH BKV

Harpy3KkaMu B OTCYTCTBHE KaKHUX-JIIO0
THCTOJIOTHYECKNX ~HM3MEHEHHHl 10 CpaBHEHHIO C
HallMeHTaMM, Yy  KOTOpBIX  ycTaHoBieHa BKV
HedponaTus B OTICYTCTBHE pOCTa KpeaTHHHHA
CBIBOPOTKU.

MexayHapoaHasi TpyIna KOHCEHCyca PEKOMEH/O0Bala
[POBEICHUE OWOICHUM IOYKH JUIl TaKUX MNAIUEHTOB

(298).

TIpu BBITOTHEHHH OMOTICHH MOYEK, CIIEAYET MPOBOAUTH
uccienoBanne Ovonrata Ha mpeaMmer Hammums BKV
MOCPEJICTBOM EPEKPECTHOPEATHPYIONIMX AHTUTE K
Bupycy npumatoB 40.

OnHako Apyrue 3KCHepThl He PEKOMEHYIOT POBOAUTH
OUOIICHIO TOYeK s OSCCHMITOMHBIX TMAI[MEHTOB C
noBsiteHHbIMA ypoBHsiMu BKYV warpysku (300).

Jleuenue BKV Hedponarnu, poka3anHoii ouoncuei

Jleuenne BKV
HEYIOBJIETBOPUTEBHBIM.

HedponaTuu SIBIISICTCS

XOTsI CYIIECTBYIOT HEKOTOPBIE LICHTPHI, KOTOPbIE CTallH
Obl HCMONB30BATh AHTUBHPYCHYIO Tepamuio (BKIIOUAs
uuaohoBup, nedaoHOMHA WM THAOIPOGIIOKCAIINH)
JUIs  JIeYeHHs, JO  HACTOSILEro BPEMEHH  HET
OKOHYATENbHBIX  JIAaHHBIX, MO TBEPIKAAOIINX
3¢ GEKTUBHOCTh STHX areHTOB.

OpfHaKoO COKpallleHHe HWMMYHOCYIPECHH, KaXeTcs,
uMeeT Hekotopoe BiusHue Ha BKV Hedpomnaruio, XoTs
IepeMeHHbIe TaHHble 10 MOTepe TPaHCIUIAHTATa,
obycnoriiennoit BKV HedpomnaTuedt, mocrynanm maxe
B TeX CIydYasX, KOTrJa IpPUMEHSJIOCh COKpalieHHe
UMMyHOCyTpeccun (cM. Tabuiy 14).

OO0bIuHOH MIPAKTUKON COKpaIlEeHUs 1103
UMMYHOCYIPECCUU SIBIISIETCS HCKITIOYEHUE
antuMerabonutoB  (azarmonpun wim  MMF) wu
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An algorithm for the treatment of BKV nephropathy
through modification of baseline immunosuppression
has been proposed (298).

Switching from the antimetabolite MMF or EC-MPS to
leflunomide (an immunosuppressive agent with antiviral
activity) has been associated with declining BKV load in
blood and improving histology (302), although
convincing evidence of the efficacy of this, or other
antiviral agents, is lacking.
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cokpamenne ao3upoku CNI Ha 50 %.

bein npennoxken anroputM nedenuss BKV wedponarun
HOCPEACTBOM U3MEHEHUS 6a30BBIX 703
uMMyHocytpeccun (298).

Tlepexirouenue ¢ antumerabonura MMF umu EC- MPS
Ha JeuoHOMH (MMMYHOIOAABISIIOIIMN areHT ¢
AQHTHBHPYCHOH aKTHBHOCTBIO) OBUIO  CBSI3aHO  CO
camwxenneM BKV Harpysku B KpoOBH M yJIydIIEHHEM
ructosiorud (302), XoTs1 yOeqUTENbHBIX T0KAa3aTEIbCTB
3¢ GEKTUBHOCTH 3TOrO MM JPYI'UX aHTUBUPYCHBIX

arc¢HTOB HE XBaTacT.

Table 14: Treatment of BKV nephropathy by modification of maintenance immunosupression
Ta6uauna 14: Jleyenue BKV nedponarnu nyrem Mmoaudukannu noiep:;kuBaoiieii HMMYHOCYNIPECCHH

Switching/xonBepcus Decreasing/ yMeHbIIHUTH Discontinuing/uckmouuTs

Tacrolimus—CsA (trough levels Tacrolimus  (trough levels< 6 Tacrolimus or MMF (maintain or
100-150 ng/mL) (B-I11) ng/mL) (B-111) switch to dual-drug therapy):

takposumyc—CSA (1ipu ypoBHe takponumyc (npu  ypoBHe < 6 ! TaKpOIMMYC WIH MMF
100-150 ng/mL) (B-I11) ng/mL) (B-111) (mpoomKaTh WM U3MEHUTH Ha 2-X

KOMIIOHCHTHYIO Tepanmo) :

MMF—azathioprine (dosing <100
mg/day) (B-I11)

MMF dosing <1 g/day (B-I11) CsAJ/prednisone (B-111)

MMF—a3atnonpun (mosupoBka | MMF nosuposka <1 g/mens (B-111) CsA/mpennuson (B-111)
<100 mg/nensn) (B-I11)
Tacrolimus—sirolimus (trough  CsA (trough levels 100-150 ng/mL) Tacrolimus/prednisone (B-I11)

levels <6 ng/mL) (C-111) (B-111)
takpoiumyc —cupoiumyc  (mpu : CSA (mpu ypore 100-150 ng/mL) : takpomumyc/mpemanson (B-111)
: yposHe <6 ng/mL) (C-111)

- (B-T)

 MMF—ssirolimus (trough levels <6 : : Sirolimus/prednisone (C-111)

~ng/mL) (C-111) : :
- MMF— cuponumyc (nipu yposne <6 - cnponmyc/npeanuson (C-111)

ng/mL) (C-111)

MMF/prednisone (C-I11)
. MMF/npesmuson (C-111)

" MMF—leflunomide (C-111)
- MMF—nedmronomun (C-111)

BKV= BK polyoma virus; CsA= cyclosporine A; MMF= mycophenolate mofetil.

B-111- “‘moderate evidence to support a recommendation for use’ based on ‘evidence from opinions of respected
authorities, based on clinical experience, descriptive studies or reports of expert committees.” Likely equivalent to a
2D recommendation./cpeHss CTeNeHb T0Ka3aTENbCTBEHHOW yOETUTENBHOCTH A TOTO, YTOOBI MOAAEPKATh ITH
PEKOMEHAANKU C NECJIbIO HMCIIOJIb30BAHUSA «Ha 0Oa3e MHeHUH YBaXa€MbIX W aBTOPUTCTHBIX OpPraHoOB, Ha Oaze
KIIMHUYECKOI'0 OIbITa, PAa3pO3HEHHBIX JaHHBIX W3 ONUCATCIIbHBIX I/ICCJ’IC}IOBaHI/Iﬁ U OTYETOB OKCIEPTHBIX
KoMuccuii». BeposaTHo, ananoruuHo kiaccy 2 D pexomennanuil.

C-111- “poor evidence to support a recommendation’ based on ‘evidence from opinions of respected authorities,
based on clinical experience, descriptive studies or reports of expert committees.” Likely equivalent to a 2D
recommendation./ Hu3Kkas CTEHNEHb JOKAa3aTEIbCTBEHHOIH YOeIMTEIBHOCTH [JIsi TOTO, YTOOBI MOJAACpPKAaTh ITH
PEKOMEHOAINNU C ILCJIBI0 HCIOJIB30BAHUA «Ha 0aze MHEHMI YBaXXa€MbIX W aBTOPUTCTHBIX OPraHOB, Ha Oase
KIIMHUYCCKOI'0 OIIbITa, Pa3pO3HCHHBIX JaHHBIX W3 ONUCATCIIbHBIX HCCHCI{OB&HHI’I U OTYCTOB JKCHCPTHBIX
KoMHCCHIi». BeposTHO, aHamorn4yHo kiaccy 2 D pekomeHganuii.

Hcrounux: American Journal of Transplantation 2009; 9 (Suppl 3): S44-S58 S45
Chapter 13 riasa 13
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Research Recommendations

Studies are needed to determine:

e the most cost-effective strategies for screening for
BKYV in different populations;

« the efficacy of altering immunosuppressive medication
regimens and of antiviral agents in the prevention and
treatment of BKV nephropathy.

SECTION Il CHAPTER 13

HayuHo-uccienoBarejibckie peKoMeHIauuu

JIoTIOJIHUTENIbHBIE  UCCIICIOBAHUS  HEOOXOIMMBI
OTIpPEICNICHUS] CIICTYOLIETO!

JJIsL

e HamOoliee SKOHOMUYECKH 3(P(EKTHBHBIX CTpaTEeTHid
st ckpuHuHra Ha BKV cpenm pasmuysbIX Tpymm
HaceJIeHUS,

d 3(1)(1)6KTI/IBHOCTI/I HU3MCHCHUA CXEMBI

UMMYHONO/IABJIAIONICH TEpamku ¥  aHTUBUPYCHBIX
areHToB B npoduiaktuke u jeuennn BKV nedponaTtuu.
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CHAPTER 13: VIRAL DISEASES

I'/TABA 13: BUPYCHBIE 3ABOJIEBAHUSA

13.2: CYTOMEGALOVIRUS

13.2.1: CMV prophylaxis:

We recommend that KTRs (except when donor and
recipient both have negative CMV serologies) receive
chemoprophylaxis for CMV infection with oral
ganciclovir or valganciclovir for at least 3 months
after transplantation, (1B) and for 6 weeks after
treatment with a T-cell-depleting antibody. (1C)

13.2.2: In patients with CMV disease, we suggest
weekly monitoring of CMV by NAT or pp65
antigenemia. (2D)

13.2.3: CMV treatment:

13.2.3.1: We recommend that all patients with
serious (including most patients with tissue invasive)
CMV disease be treated with intravenous
ganciclovir. (1D)

13.2.3.2: We recommend that CMV disease in adult
KTRs that is not serious (e.g. episodes that are
associated with mild clinical symptoms) be treated
with either intravenous ganciclovir or oral
valganciclovir. (1D)

13.2.3.3: We recommend that all CMV disease in
pediatric KTRs be treated with intravenous
ganciclovir. (1D)

13.2.3.4: We suggest continuing therapy until CMV is
no longer detectable by plasma NAT or pp65
antigenemia. (2D)

13.2.4: We suggest reducing immunosuppressive
medication in life-threatening CMV disease, and
CMV disease that persists in the face of treatment,
until CMV disease has resolved. (2D)

13.2.4.1: We suggest monitoring graft function
closely during CMV disease. (2D)

CMV= cytomegalovirus; KTRs= kidney transplant
recipients; NAT= nucleic acid testing.
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13.2: IIMB

13.2.1: TIpopuanaxruxka [IMB:

Msbr pexomenayem KTRS (3a uCKiIOYeHHEM Tex
ciay4yaeB, KOIrAa M [OHOP, ¥ PeUUNHEHT HMET

HEraTHBHYIO CMV CEPOJIOrHH) noJ1y4aTh
XMMHUONPOPHIAKTHKY CMvV nHpexunn
NepopajibHbIM  NPHEMOM  TFaHUUKJIOBHPA  WJIHU

BA/IFAHIMKIIOBUPA B TeYeHHE He MeHee 3 MecsLeB
nociae Tpancniaantamun, (1B) u B Teuenune 6 Hexesnn
nocijie JedeHusi aHTH-T-KJIETOUHBIMM AHTHTEIAMM.

(1S

13.2.2: Jas namuentoB ¢ IIMB 060/1€3HbI0 MBI
npeajaraeM NpoBOANTH e:KeHeAeJbHbIi MOHUTOPUHT
Ha IIMB tecramu NAT wmam pp65 anTurenemmio.
(2D)

13.2.3: Jleuenne LIMB:

13.2.3.1: Mbl pexoMeHAyeM BceM HNalUeHTaM ¢
ceppesHbiva  [IMB  3a6oneBanusivu  (BKJIIOYast
GOJILIIMHCTBO MANMEHTOB € TKAHEBOW HWHBa3mMeil)

moJiydarTrb JICHEeHHE TaHIUHKIOBHPOM BHYTPHUBEHHO.
(1D)

13.2.3.2: Mb1 pexkomenayem js B3pociabix KTRS,
eciu IIMB 3a6oneBanne He fIBJIsIETCSI Cepbe3HBIM

(mampmMep, SNH30ABI, CBS3aHHbIE ¢ MATKAMH
KJINHAYECKHMH  CHMIITOMAaMH), JedeHHe JHO0
TraHIUKJIOBHPOM BHYTPHBEHHO, 1m0

BAJITAHIUKJIOBUPOM nepopasibHo. (1 D)

13.2.3.3: MbI pexomenayem Bce LIMB 3a6oJieBanus
y KTRs  pgereii  je4nTh  TraHUUKJIOBHPOM
BHyTpHuBeHHO. (1 D)

13.2.3.4: MpblI npeajiaraeM npojao/ikaTh TePanuio 10
Tex mop, moka IIMB Goabie He oOGHapy:KMBaeTcsi

nmyTeM TJIa3MEeHHOT 0 NAT WIN pp65
anTuredemun.(2D)

13.2.4: Mms1 npemjIaraemM COKpamarhb
HMMYHOCynpeccuBHyl0  Tepanuio mnpu ILMB
0oJie3HsAX, Hecymux yrpody :xusuu, u IMB
00/1e3HAX, KOTOpPbIe COXPAHAKTCA B YCIOBHUAX

JeyeHusi, A0 Tex mop, moka I[MB G6ose3nr He

BbLIeunTes. (2D)

13.2.4.1: MpbI npeajiaraeM BHHMATEJIbHO CJIEIUTH 3a
¢ynkuueii Tpancniianrara Bo Bpemsi LIMB 6ose3nu.

(2D)
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Background

Cytomegalovirus disease is defined by the presence of
clinical signs and symptoms attributable to CMV
infection, and the presence of CMV in plasma by NAT
or pp65 antigenemia.

CMV disease may manifest as a nonspecific febrile
syndrome (e.g. fever, leukopenia and atypical
lymphocytosis) or tissue-invasive infections (e.g.
hepatitis, pneumonitis and enteritis).

Tissue-invasive CMV disease is defined as CMV
disease and CMV detected in tissue with histology, NAT
or culture.

Serologically, negative CMV is defined by the absence
of CMV immunoglobulin G (IgG) and immunoglobulin
M.

Serologically positive for CMV is defined as being
CMV IgG-positive.

Interpretation of CMV serologies may be confounded by
the presence of passive antibody that may have been
acquired from a blood or body-fluid contamination.

Chemoprophylaxis is defined as the use of an
antimicrobial agent in the absence of evidence of active
infection, to prevent the acquisition of infection and the
development of disease.

Rationale

« CMV disease is an important cause of morbidity and
mortality.

« There are strategies for preventing CMV infection and
disease that result in marked improvements in outcomes.

e Risk for CMV after transplantation is strongly
dependent on donor (D) and recipient (R) serology, with
patients who are D+/R—, D+/R+ or D—/R+ at risk for
developing CMV infection and disease, and D+/R— at
highest risk for severe CMV disease.

* The incidence of CMV disease in D—/R— is <5%.

« Chemoprophylaxis with ganciclovir or valganciclovir
for at least 3 months after transplantation reduces CMV
infection and disease in high-risk patients.

SECTION Il CHAPTER 13
Beoanas undopmanus
[{uTomerajoBUpycHble  3a00JICBaHUS  OMPENEISIOTCS

MIPUCYTCTBHEM KIMHHYECKUX MPH3HAKOB U CHMIITOMOB,
oOycnoBiieHHbIX uHOekuueit [IMB u npucyrcrBuem
IIMB B miasme mpu NAT tectupoBanuu win Pp65
AHTHUTCHEMHH.

Bonesns oMB MOXET MPOSBIATHCS Kak
Hecrenuduueckui (HeOpHIbHBIN CHHIPOM (HampuMmep,
JNXOpajKa, JEHKONEeHHsT W ATHIHYHBIN JTUM(OLHUTO3)
WM TKaHCHHBAa3MBHBIC HHGEKIMU (HampuMep, rernaTur,
[HEBMOHHS U SHTEPUT).

TxaneunBasuBHbie [[MB 3a0oneBaHus OmpenenstoTCs
kak [IMB 6Gone3ns u 1IMB, oOHapyXeHHBIH B TKaHIX
npu rucroiorud, NAT uiau nocese.

Ceponormueckn ortpunatenbHeiii [[MB  onpenensiercs
orcyTcTBHEeM uMMyHornmoOymuHoB G (IgG) IIMB u
uMMyHorino0yiausHos M IIMB.

Ceponoruuecku no3utuBHelii [IMB onpenensiercst xak
Hanmuuue no3utuBHeIXx CMV IgG.

Wuarepriperariuss  [IMB  ceponormm  mMoxetr — OBITH
3aTpy/IHCHa HAJIUYUEM IACCHBHBIX AHTHTEN, KOTOPBIC
MOJy4eHbl NpPU IEpeIMBaHUM KPOBH WIM JAPYIHX
OMOJIOTHYECKHX XKHUKOCTEH.

XI/IMHOHPO(I)I/IH&KTI/IK& 9TO HCII0JIb30BaHUC
aHTl/lMI/IKp06HbIX arcHTOB IPU OTCYTCTBUH IIPHU3HAKOB
aKTUBHOM I/IH(beKI_II/II/I JUI NIpE€AOTBpaLlCHUA 3apaXXCHUA
" pa3sBUTUA 3a00JICBaHU.

O0ocHOBaHHE

e IIMB 3aboneBanus SIBISTIOTCS OMHOW M3 OCHOBHBIX
MIPUYHH 3200JIEBAEMOCTH U CMEPTHOCTH.

e [IlpuBomaTcs cTpaTeruu ISl TIPEAOTBpAIICHUS
nHbuIMpoBanus u 3adonesanus [IMB, npuBomsmue k
3aMETHOMY YJIy4ILEHHUIO PE3yIbTaTOB.

* Puck 3apaxenus LIMB mnocne TpaHclulaHTanuu B
OCHOBHOM 3aBHCHT OT ceposorun jaoHopoB (D) wu
peuunuentoB (R). st marueHToB, KOTOPBIE SIBISIOTCS
D+ R-, D+ R + umu D- / R +, puck passurus
UH(EKINU CMV u 0Oose3Hu MOBBIIIIEH, c
MaKCHMAJILHBIM pUCKOM Tsikenoit LIMB 6one3nn mis D
+ R-

e Yucno ciyuaeB 3abonesanuss [IMB mpum D—/R-—
menee 5 %.

hd XHMHOHpO(l)PIHaKTI/IKa TaHIUKIIOBUPOM W

BAJITaHLIUKJIOBUPOM B TEUCHHE HE MEHEe 3 MeCALEB
Hocie TpaHCIUIaHTauu yMeHsinaeT [IMB unpexuuu u
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» Chemoprophylaxis is associated with improved graft
survival compared to preemptive antiviral therapy
initiated in response to increased CMV load.

« The use of a T-cell-depleting antibody is a risk factor
for CMV disease.

e Chemoprophylaxis with ganciclovir for patients
receiving a T-cell-depleting antibody protects against
the development of CMV disease.

* A detectable CMV load at the end of antiviral therapy
is associated with an increased risk of disease
recurrence.

* CMV infection is associated with acute rejection.

Hcrounuk: S46 American Journal of Transplantation
2009; 9 (Suppl 3): S44-S58 Chapter 13 rnasa 13

Preventing CMV

Cytomegalovirus is a frequent and important cause of
clinical disease in KTRs.

In the absence of antiviral prophylaxis, symptomatic
CMV disease can be seen in approximately 8% of KTRs
(303), although older estimates placed it at 10-60% of
KTRs (304).

In addition to directly attributable morbidity, CMV may
also have an immunomodulatory effect, and active CMV
disease has been associated with infectious
complications as well as acute rejection and CAI (305).

Accordingly, strategies that can prevent CMV infection
and disease should lead to improved outcomes following
kidney transplantation.

Randomized controlled trials have demonstrated that

the incidence of CMV disease can be reduced by
prophylaxis and preemptive therapies in solid-organ
transplant recipients (306-308).

In trials of KTRs alone, there is low-quality evidence,
largely due to sparse data, that prophylaxis results in less
acute rejection and CMV infection, with no clear
evidence of increased adverse events (see Evidence
Profile and accompanying evidence in Supporting
Tables 48-49 at http://www3.
interscience.wiley.com/journal/118499698/toc).
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60J1e3HN y OOJIBHBIX C BBICOKUM PHCKOM.

e XumHONpOQHUIAKTHKA CBS3aHA C YJIy4IICHHEM
MOKa3aTesell BBDKUBAHUS TPAHCIIAHTATA 110 CPABHEHHIO
C YOpeXIAroLlel aHTUBUPYCHOM Tepamueil, HayaTol B
otBeT Ha yBenuueHue CMV Harpysku.

* lcrionb3oBaHue aHTH-T-KJICTOYHBIX aHTUTEN SBIISCTCS

(hakTopoMm purcka 1o 3aboneBanuo [IMB.

*  XumuonpoduuakTUKa  TaHUUKIOBUPOM AN
ManyeHTOB, MMOJIyYaromux aHTH-T-KJIETOYHBIC aHTUTCIIA,
o0ecrieyrBaeT 3auTy oT pa3Butus 6onesnu CMV.

¢ OGnapyxuecBaemas [[MB Harpyska B KOHIE
AQHTUBHPYCHOH Tepamuy CBs3aHAa C IIOBBILICEHHBIM
PHCKOM peryIrBa 3a00IeBaHusL.

e I[IMB uHbeKIHs CBsI3aHa C OCTPHIM OTTOPKECHUEM.

IIpenorBpamenne IIMB

IluromeranaoBupyc SBIAETCS YacThIM M BAXHBIM
(akTOpOoM pa3BUTHS KIMHUYECKUX 3a00JeBaHUN Yy
KTRs.

B caydae oTCyTCTBHS aHTHBUPYCHOW NpPOQUIIaKTHKH
cumnToMsl OosiesHn [IMB oOHapyskeHbI y NIpUMEpHO
8% KTRs (303), x0T 1m0 MOKUIIBIM ManudenTam 31o 10—
60 % KTRs (304).

ITomMuMO HENOCPENCTBEHHO CBA3aHHOMN 3a00JI€BAEMOCTH,
IIMB Taxxe MOXET HMMETb HMMYHOMOIYJISATOPHBII
a¢dext, u aktuBHas LIMB Gone3nb Oblna cBsizaHa C
MHQEKIIMOHHBIMU OCIIOXKHCHUSIMH, a TaKXe OCTPBIM
orropkernem 1 CAl (305).

COOTBETCTBEHHO, CTpaTeruy, KOTOpBIE MOTYT
npenotBpaTuth [IMB nH}pekuuo u 005e3Hb, JOKHBI
MPUBECTH K  YyIAYYIIEHUIO  Pe3yJbTaTOB  IOCHE
TPaHCIUIAHTALUH [TOYEK.

RCT nokazany, 4yro ciyuau LIMB 3aboneBanuii Moryr
OBITH COKpAILCHBl MPO(GMIAKTUKON U YHpEeIUTeIbHON
Tepanuell y penUIHEHTOB NapeHXWMATO3HBIX OPraHOB

(306-308).

B wucnertanmsax  Ttompko mo  KTRS  momydeHs
JIOKa3aTeNIbCTBA HU3KOTO KauecTBa, ITIABHBIM 00pa3oM
[0 TMpPUYMHE pPAa3pO3HEHHBIX JaHHBIX, TOrO, YTO
NpOQUIAKTHKA IPUBOMUT K CHIDKEHHMIO 3IIH30]I0B
octporo otropkeHus u IIMB  wuHbpekumit, mnpu
OTCYTCTBHU  SIBHBIX  JOKa3aTeNbCTB  yBEIMYEHMS
nobouHsx  3¢pdpexkro  Tepammm  (cMm.  IIpodmis
JIOKa3aTeNIbCTB U JONOJHUTENbHBIE BCIOMOIaTENlbHbIE
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However, there is high-quality evidence from a large
systematic review that CMV prophylaxis in solid-organ
transplant recipients (307) significantly reduces all-
cause mortality, CMV disease mortality, CMV disease,
but not acute rejection or graft loss.

In most of these trials, the majority of organ recipients
received kidneys.

Thus, the Work Group concluded that overall there is
moderate-quality ~ evidence  to  support  this
recommendation.

Observational data suggest that D+/R— KTRs are at the
highest risk of developing severe CMV disease
compared to all other KTRs (306).

Studies in this high-risk population have shown that
antiviral chemoprophylaxis reduces the incidence of
CMV disease by about 60% (306).

The use of antiviral chemoprophylaxis has also been
shown to reduce the incidence of CMV-associated
mortality, all-cause mortality, as well as clinically
important disease due to opportunistic infections (306).

Chemoprophylaxis has also been shown to be effective
in KTRs at moderate risk for CMV disease (e.g. CMV
D+/R+, or D—/R+).

In  contrast to the situation for antiviral
chemoprophylaxis, the number of studies evaluating the
efficacy of viral load monitoring to inform preemptive
therapy in high-risk patients is limited (308).

While results of these studies are encouraging, they have
only demonstrated a reduction in CMV disease, and this
strategy has not yet been shown to reduce CMV-related
mortality (306).

At the present time, the use of viral load monitoring to
prompt preemptive therapy is not recommended for
these high-risk KTRs (307).

The basis for this concern is both a lack of data in CMV
D+/R— KTRs, the implications of a failure to comply
with the preemptive monitoring approach (an important
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Ta6mump NoNe48-49 Ha http://www3.

interscience.wiley.com/journal/118499698/toc).

OpHaKO eCTh JI0Ka3aTesbCTBAa BBICOKOTO KadyecTBa M3
OoNpIIMX ~ cUCTEMaTHYecKWii 0030opoB, uto [IMB
npoduiakTika |y PEUUINUEHTOB IapeHXHMATO3HBIX
opraHoB (307) 3HAYMTENHHO CHUKAET BCEBO3MOXKHBIC
MPUYMHBI CMEPTHOCTH, CMEPTHOCTh OT Gosesnn [IMB,
Bo3HUKHOBeHHe Oonesnun [[MB, HO He octpoe
OTTOPKEHHE WJIH TIOTEPIO TPAHCILIAHTATA.

B OonbmIMHCTBE 3THX HCCIELOBAaHMI OOJBINAS YacTh
PELIMIMEHTOB MOJIYYHIa IEPECAKECHHYIO TOUKY.

Takum oOpa3oMm, Pabouas ['pynna 3akmroumna, 4to B
[eIoM CYILECTBYIOT CpeIHero KauecTBa
MOATBEPKIAIONINE [TOKa3aTeIbCTBA B MOIICPIKKY ITOH
PEKOMEH/IAIHH.

OOcepBalIOHHbIE JAHHbIE CBUIETEILCTBYIOT O TOM, YTO
KTRs ¢ D+/ R— moaBep:xeHBI HaMOOJNBIIEMY DPHCKY
pasBuTus ocTporo 3abonesanus [IMB no cpaBHeHUIo co
Bcemu apyrumu KTRS (306).

HccnenoBanuss B 3TOH TIpynne MOBBIIIEHHOIO pPHUCKa
MOKa3bIBAIOT, YTO AHTUBHPYCHAs XUMHONPOQHIAKTHKA
YMEHBIIAET 4YHCJIO ciy4aeB 3aboneBanus [[MB
npumepHo Ha 60 % (306).

Hcnonb30BaHWe AHTUBUPYCHOH XHMHONPO(UIAKTHKH
TakKe  IOKa3blBaeT, dYTO  CHIDKAeTCsl  ypOBEHb
cMepTHocTH, cBsizanHOM ¢ LIMB, cmepTHOCTH MO BCeM
BO3MOXXHBIM TPWYHHAM, a TaKKe KIMHUYECKH Ba)KHBIX
3a00J€BaHNi H3-3a2 OINIOPTYHUCTHYECKUX HWHPEKuunit
(306).

XuMuonpohUIaKkTHKa TakoKe Mokaszana 3(hGeKTUBHOCTD
y KTRS ¢ ymepenHsM puckoM mo 3aboneBanuio CMV
(sanpumep, CMV D +/ R + win D—/ R +).

B omimuume oOT cuTyauuM 1O  aHTUBHPYCHOU
XHUMHONIPOQHITAKTHKE, OYEHb OrPAHMYECHO KOJIMYECTBO
TIPOBE/IEHHBIX HCCIIeIOBaHHH, OLIEHHUBIINX
9 PEKTUBHOCTH MOHUTOPHHIA BUPYCHON HAarpy3KH IpH
YIpEeXAaouel Teparu y O0NBHBIX ¢ BBICOKUM PHCKOM
(308).

XOTs pe3yNbTaThl ATUX HCCICHAOBAHUI OOHAJECKUBAIOT,
OHH TOJIBKO MPOJEMOHCTPUPOBAIM CHIKCHHE OOJIE3HN
CMV, u sta cTparerus eiie He MOKa3aja CHUKCHHS
CMepTHOCTH, cBsi3aHHO# ¢ CMV (306).

B Hacrosiiiiee BpeMsi HE PEKOMEH]YETCS HCIIOJIb30BaTh
MOHUTOPUHT BHUPYCHOHW HAarpy3Ku B KauecTBE CHUTHala
Ui Hadana ynpexparomeid tepammu it KTRS ¢
MOBBINIEHHBIM prckoM (307).

OCHOBO#l 11 3TOro OECIOKOMCTBA SBISETCS Kak

orcyrctBue nmanHbix mo CMV D +/ R— KTRs u
TPYZAHOCTH B COOJIIOACHHHM pEXKUMa PErYJSIPHOrO
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potential limitation of this strategy) and the relative
safety and efficacy of universal chemoprophylaxis in
high-risk organ transplant recipients.

The use of CMV viral load monitoring to inform
preemptive antiviral treatment with ganciclovir in
patients at moderate risk for developing CMV disease
has been shown to be effective (308) and has several
potential advantages compared to the use of universal
chemoprophylaxis.

Primary among these is limiting exposure to antiviral
agents only to those KTRs who have demonstrated
evidence of subclinical CMV infection.

Based upon this, a consensus has existed to limit this
approach to patients at moderate (but not high) risk for
CMV disease (305,307).

However, a recently published RCT comparing oral
ganciclovir prophylaxis to CMV surveillance monitoring
to inform preemptive ganciclovir therapy demonstrated
an advantage in long-term graft survival in those KTRs
randomized to received ganciclovir chemoprophylaxis
(309).

Accordingly, while many experts have previously felt
that both strategies (universal chemoprophylaxis or viral
load monitoring to inform pre-emptive antiviral therapy)
were acceptable for the prevention of CMVdisease in
this population (305,308), if confirmed, the newer data
may provide evidence that all KTRs at risk for the
development of CMV should receive chemoprophylaxis
and not a preemptive therapy approach.

Some experts recommend the use of viral load
monitoring to inform preemptive antiviral treatment in
this cohort of KTRs at moderate risk for developing
CMV disease.

A number of observational studies have shown that the
incidence of CMV disease is very low (<5%) in CMV
seronegative recipients of CMV seronegative donors
(D—-/R-) (307).

Although there are no cost-benefit studies in this low-
risk population, the very low incidence of CMV disease
makes it very unlikely that the benefits of preventive
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naboparopHoro Monuropunra [IMB kak HeoOxoaumoro
yCIIOBHUS yrnpexaaronen Tepanuu (BaxxHoe
HOTEHIMAIBHOE OrPaHMYEHHE 3TOr0 MOAXOZa), TaK U
OTHOCWTEIbHAsE  Oe30macHOCTh U A (EKTUBHOCTH
YHHMBEPCAIBHOH XUMHONPOQUIAKTHKA Y PELUNUEHTOB
C MOBBIIIEHHBIM PUCKOM.

UcnonszoBanne  mouutopmara [IMB  Bupychoii
HArpy3Kd ISl TIPUHSTUS PEIUICHUI MO YIpPEeKTAronIeMy
AQHTUBHPYCHOMY JICUCHHUIO TAHIIUKIOBUPOM Y MAIlMEHTOB
YMEpeHHOro pucka Mo passuruio LIMB 0Gomesznu
mokazano cBow 3ddexruBHocTh (308) M umeer psx

IIOTCHIHAJIbHBIX npeuMyuecTB 1o CpaBHCHHIO C
UCTIOJIb30BAHUEM YHHUBEpCAIbHON
XUMHONPO(PUITAKTUKN.

IIpexxne Bcero, 93TO OrpaHMYEHHE  BO3JEHCTBHSA
AHTHUBUPYCHBIX areHToB ToyibKo i Tex KTRS, koTopbie
MIPOJIEMOHCTPHUPOBAIN JI0Ka3aTeNIbCTBA

cyokmuamaeckoit [IMB nadexmm.

Hcxomst ®3  3TOro, CyIIECTBYET KOHCEHCYC IO
OrPaHMYCHUIO  HCIOJb30BAHUS 3TOr0 MOAXOMHA JUIS
MAIMEHTOB C YMEPEHHbIM (HO HE BBICOKHM) PHCKOM I10
IIMB 3a6oseBanwuto (305,307).

Opnako HenaBHo omyOnukoBaHHble RCT, cpaBHUBIINE
npouIakTHKy ~— MyTeM  [EpOpalbHOTO  IpHeMa
raanukioBupa ¢ [IMB mMoruTOprHTOM H yIpexmatoniei
Tepanud  TaHIHKIOBHPOM, MPOJEMOHCTPUPOBAITH
MpEeUMyNIecTBa B JOJTOCPOYHOM  BBDKHBAHUH
Tpanciuiantata y 3tux KTRS, koropeie ObutH
PaHJIOMHU3UPOBAHBI IO NPHEMY  XUMHONPO(DIIAKTUKH
rauiukiIoBupom (309).

CoOOTBETCTBEHHO,  XOTs
cukraiu, 4ro obe crpaterun  (yHUBEpCaJbHas
XUMHUOMPOPHUIAKTAKA WJIX MOHHTOPHHI  BHPYCHOH
HArpy3KH C yNpPeXXIAlolleld aHTUBHPYCHON Tepariueii)
SBIISIFOTCS  TIpHeMiieMbiMu Uit tipodmiaktikn [[MB
Gomesun B oroit  momyisiimn - (305,308),  ecnm
MOJATBEPAUTCS, HOBBIE JaHHBIE MOTYT IIPEJOCTaBUTH
nokaszarensctBa, 4ro Bce KTRS ¢ puckom pasBurus
I[IMB 10/oKHBI TOJTydYaTh XHMHOMPO(PHIAKTHKY, & HE
YIPEXKIAIOUIYIO TEPATHIO.

MHOTHE O3KCIIEPTHl paHee

HexoTopsle sKcnepThl PEKOMEHIYIOT —HCHONb30BaTh
MOHHUTOPUHT BHPYCHOH HArpy3Kd Ul YIpeXAaromen
aHTuBHpycHo# Tepanuu y KTRS ¢ yMepeHHBIM pHCKOM
paszButus 6one3nn [IMB.

Psim 0OcepBallMOHHBIX HMCCIICIOBAHUIT MTOKA3BIBAIOT, YTO
4yhcao ciydyaeB 3aboneBanus I[[MB ouenb HH3KOE
(menee 5 %) y IIMB cepoHEraTHBHBIX PEIMITHEHTOB OT
LIMB ceporerarusnbix noropos (D—/R-) (307).

XOTst B 3TOM HHU3KOPUCKOBOW IpyMNIE€ HACEJIECHUS HET

HCCIIEA0BAHUM, MTO3BOJIIONINX OLEHUTh 3((EKTUBHOCTD
10 COOTHOIICHHIO 3aTpaThl/>()(EeKTHBHOCTE JICUCHUS,
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strategies outweigh their harm.

The latter include adverse effects of medication and
costs.

There is strong evidence linking the use of antibody
treatment of rejection with increased risk of CMV
infection and disease.

The use of these agents results in activation of CMV
from latency to active infection.

Chemoprophylaxis

A variety of potential antiviral agents have been
evaluated.

RCTs demonstrated that ganciclovir, valganciclovir,
acyclovir and valacyclovir were each effective in the
preventing CMV infection and disease (307).

However, head-to-head comparisons demonstrated that
ganciclovir was more effective than acyclovir in
preventing both CMV infection and CMV disease.

Oral valganciclovir was as effective as intravenous
ganciclovir in the prevention of both CMV infection and
disease.

Oral and intravenous ganciclovir yielded similar results.

The use of acyclovir and valacyclovir should be
restricted to situations where ganciclovir/valganciclovir
cannot be used.

Most recent RCTs evaluating oral antiviral agents for the
prevention of CMV disease have treated patients for 3
months after transplantation (307).

Hcrounux: American Journal of Transplantation 2009; 9
(Suppl 3): S44-S58 SA47 Chapter 13 riasa 13

A recent metaanalysis did not find a difference in
treatment efficacy for patients receiving less or more
than 6 weeks of therapy.

The impetus behind prolonged treatment is an increasing
recognition of late CMV disease.

A RCT evaluating 3 vs. 6 months is currently being
conducted.
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oueHp Hm3Kas 3abomeBaeMocth CMV remaer BechMa
MaJOBEPOSTHOW CHTyalHio, KOTAa MPEeUMYIIECTBa
YIPEKIAIONICH CTPATETHH CMOTYT IIEPEBECHUTH BPE/I.

Tlocnennne BKIOYAlOT B cebs  Takke MOOOYHBIE
3¢ GeKTh MEIMKAMEHTOB U PACXO/IbI.

CymecTBYIOT BECKHE JIOKa3aTeNbCTBA, CBA3BIBAIOIINE
Je4eHHe OTTOPXKEHHUs C MCIOJIB30BAaHHEM AaHTHTEN C
MOBBIIEHHBIM puckoM [IMB undexnuu u 6one3Hu.

Hcnonp3oBaHne 3THX areHTOB NMPUBOIUT K aKTUBAIMU
IIMB wu3 JaTeHTHOrO COCTOSHHUSA K aKTHBHOCTU
UH(EKINH.

XumMuonpopujiakTuka

BbUT MOABEPrHYT OIEHKE ILENBIA PSAM MOTCHIHATBHBIX
AHTHBUPYCHBIX ar¢HTOB.

RCTs pokazanu, 4YTO KaXABIH U3 MpemaparoB -
TaHLUKIJIOBHP, BaJITAaHLIUKJIOBHP, alMKIOBUD U
BAJIALIUKJIOBUD - SIBISIOTCS 3 (PEKTUBHBIM CPEICTBOM
npepotBpamennss [IMB undekunn u [IMB Gone3nu
(307)

BwmecTte ¢ Tem uHAMBUAYaTbHBIE CPABHEHMS MIPENapaToB
MIPOAEMOHCTPHPOBANIM, YTO TaHUUKIOBUD  SABIIIETCS
Oomnee 3¢ (heKTUBHBIM, geM AIUKIIOBUD B
npenorBpamiennu [{MB nadexnnu u 601e3HM.

TlepopaibHO MPUHUMAEMBIH  BAJITAHIMKIOBUD  OBLI
TaKke SPQPEKTUBEH, KaK W BHYTPUBEHHO BBOJUMBII
TraHUMKIOBUP B mpeaynpexzaeHuu LIMB undexunuu u
0OJIC3HH.

IlepopanpHblii IpueM U BHYTPUBEHHOE BBEJCHUE
TaHLUKJIOBHPA a1 CXOIHBIE PE3YJIbTAThI.

AIMKIIOBHD M BAJIAIIMKIOBUP JOJDKHBI HCIIOJIB30BATHCS
B CHUTyauusX, TI/I€ HEBO3MOXXHO  HCIIOJIb30BaTh
TaHIUKIOBHP/BaJITraHIUKIOBHD.

Cample mocineaane RCTS OIICHWIN TIePOPATBEHO
TIpUHUMAaEMble aHTHBUPYCHBIE areHTbl Uit
npoduiaktuku [IMB Gone3nu, KoTopble TPUHUMAIUCh
nanueHTaMd B TeueHue 3 MecsAleB  Iocie
tpancanTauu (307).

Ilocnennue MeraaHanM3bl  HE HAIUIM Pa3liMudil B
3G GEKTUBHOCTH JICYECHHsS MAlMCHTOB, IOJYYarOLIUX
Tepanuio B TeUEHHE MeHee Win Ooiee 6-TH Hexelns.

Pesynprar Oonee ANMTENBHOTO JIEYEHHS 3TO PACTyILAs
BEpPOSTHOCTh OOHapykeHuss Oonee mo3muedt [[MB
Gose3Hu.

B Hacrosimee Bpemsi nposoxutcs RCT mns oueHku
a¢dexTa Mex 1y JedeHueM B TedeHue 3 u 6 MecsIes.
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Three studies have evaluated prophylaxis or CMV
disease in KTRs treated for acute rejection.

Two studies evaluating ganciclovir in patients receiving
antilymphocyte antibody therapy demonstrated a
reduction in CMV disease (310).

A third study evaluated the use of intravenous
immunoglobulin followed by acyclovir prophylaxis in
patients receiving OKT3 (311).

This latter study failed to demonstrate a protective effect
against CMV compared with no therapy.

Accordingly, the use of intravenous ganciclovir or oral
valganciclovir has been recommended for CMV
prophylaxis during antilymphocyte antibody therapy
(305).

The use of oral ganciclovir should be avoided for
patients with highlevel CMV viremia (305).

The use of acyclovir or famciclovir is not recommended,
given the absence of data supporting the efficacy of
these agents.

It is also suggested that CMV serologies be repeated for

patients CMV-seronegative prior to transplant, who
require antibody therapy as treatment for rejection to
decide their current risk status.

CMV treatment

The presence of CMV in plasma, detected by NAT or
pp65 antigenemia, at the end of treatment is a major
predictor of recurrent CMV disease (305).

Recent evidence suggests that the use of oral
valganciclovir was effective in the treatment of CMV
disease (312).

Although the results of this study are encouraging, the
determination of what level of disease is appropriate for
oral therapy in the ambulatory setting vs. treatment with
intravenous ganciclovir (at least initially) remains
unclear.

At this point, most experts would be willing to use oral
therapy to treat adult KTRs with mild CMV disease.
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Tpu wuccnenoBanus oueHwIn mnpodunaktuky L[[MB
6omesnn 'y KTRS, mnojydaBmmx JieueHHE OCTPOTO

OTTOPXKCHHUA.

HBa HUCCIIEA0BaHMA, OLCHUBIIHE JICYCHHUEC
TaHIIUKJIOBUPOM 60J'II)HI)IX, MOoJyyarumux Teparunro
aHTMHHM(bOHHTHbIMH AHTUTCIIaMHU,

npojeMoHCcTpupoBan cHmwkenne [[MB 3aboneBanuii

(310).

B TperheM HCCIENOBaHUM OLIGHEHO HCIIOJIb30BaHUE
BHYTPHUBCHHOTO  BBE/ICHHS HMMYHOIJIOOYJIMHOB  C
HOCIIE Y IOLUM MPOGHITAKTHYECKHM JICYCHUEM
AIUKIOBHPOM 00JbHBIX, mosydatorux OKT3 (311).

D10  mocnegHEE — HCCICNOBaHHE ~— HE  CMOIJIO
MPOIEMOHCTPUPOBATH 3alUTHBIN 3P dekT npotrs [IMB
10 CPABHEHHIO C OTCYTCTBUEM TCPAIIHHL.

Takum o0pa3oM, HCIONB30BaHHE BHYTPHBEHHOTO
BBEJECHUS TaHIMKIOBUPA WM IEPOPANBHOrO NpHEMa
BaITAaHIUKIOBUpAa  OBUIO ~ PEKOMEHJOBAHO  AJA
npoduIaKTUKU IOMB B xoue Tepanuu
aHTHIIMQpOIUTHEIME aHTHTeaMu (305).

Cnenyer wusberath HCIHOJB30BAHHS  MEPOPATBHOTO
npreMa TaHIUKIOBUPA [UIS TMAMEHTOB C BBICOKUM
yposHeM [IMB Bupemun (305).

He PEKOMEHAYCTCA HUCIIOJb30BaTh allUKIIOBUD WA
(baMHI/IKJ'IOBI/Ip BBUIY OTCYTCTBUA JaHHBIX,
noaaCpKUBAOIINX 3(1)(1)6KTI/IBHOCTI> OTHUX ar€¢HTOB.

Taxoke npennaraercs nosTopsats LIMB ceposoruto mis
IIMB-cepoHeraTuBHbIX ~ OOJBHBIX 1O  IEPECalKH,
KOTOpPBIM TpeOyeTcst Tepanus aHTHUTENaMK JUIsl JICYCHHS
OTTOPKEHHUS, C IENBI0 MPUHATHS PELICHUS O TEeKyIeM
CTaTyce pUCKa TAKUX OOJIBHBIX.

Jeuenne CMV

IMpucyrcreue [IMB B mnazme, o6HapyxenHoe NAT wim
pp65 aHTUreHeMue#, B KOHIE JICUCHHUS SIBIISETCS
IJIaBHBIM IOKa3aTeleM BO3MOXHOro peuuauBa 1IMB
6omnesnn (305).

Ilocnennue JaHHbIE CBUAETENLCIBYIOT O TOM, 4YTO
UCIIOJIb30BaHHE HEPOPAIILHO BaJITaHIUKIOBUPA
aBageTcs 3GdexTuBHbIM B jedeHuu [IMB 0Oonesnu
(312).

Xotsa PpEe3yJabTaThl 3TOI0 HCCICAOBAaHUA BHYIIAIOT
ONTUMHU3M, OIpE/ICJICHUE TOM cTeneHu 3aboJieBaHus,
KOTOpas SBISETCA MOAXOAAIIEH M IepopalbHOU
Tepanmuu B aMOYIATOPHBIX YCIOBHSX VS. JICUCHUS
BHYTPHBCHHBIM BBEJCHHEM TaHLIHUKIOBHpA (II0 KpaifHel
Mepe, B Hadalie), OCTAETCsl HESICHBIM.

Ha naHHBIA MOMEHT OONBIIMHCTBO SKCIIEPTOB OyIyT
TOTOBBI K HCIOJIb30BAaHUIO IEPOpPAIbHON Tepamuu Ajs
nedyenus B3pocablx KTRS ¢ msrkoil crenensio IIMB
6o1e3HH.
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A consensus does not exist as to which patients with
tissue-invasive disease might be candidates for oral
therapy.

Clearly, patients with more severe disease, including
those  with life-threatening disease should be
hospitalized and treated with intravenous ganciclovir.

It is worth noting that similar data are not available for
pediatric KTRs or other children undergoing solid-organ
transplantation.

Accordingly, while the use of oral valganciclovir may be
appropriate for some adult KTRs experiencing mild to
moderate CMV disease, all pediatric KTRs should
receive intravenous ganciclovir for the treatment of
CMV disease.

Further, concern also exists with regards to the use of
oral valganciclovir in patients in whom there are
questions regarding adequate absorption of this
medication.

CMV viral load testing

While resolution of clinical signs and symptoms are
critical in the management of CMV disease, easurement
of the CMV viral load provides additional useful
information.

The use of viral load monitoring identifies both virologic
response (guiding duration of therapy) as well as the
possible presence of antiviral resistance.

The presence of detectable CMV load at the end of
therapy is associated with an increased rate of recurrent
disease (313).

The time to clearance of CMV in plasma as measured by
NAT may be prolonged compared to pp65, and may be
associated with an increase risk of recurrent CMV
disease (314).

Immunosuppression and graft function monitoring
during CMV disease

The reduction of immunosuppression used as part of the
treatment of CMV disease places patients at some risk
for the development of rejection.

The presence of CMV infection and disease has been
associated with the development of rejection
independent of reduction of immunosuppression.
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Koncencyc He cymiecTByeT W MO BOMPOCY, A KaKUX
MAalMEeHTOB € TKAHCUHBA3MBHBIMH  3a00JICBAHUSIMH
MOXeT OBITh NpHeMiIeMa IepopabHas TePaIHs.

O4eBHIHO, YTO CIIEMyeT TOCIHUTAIN3HUPOBATh W JICUYUTH
BHYTPHUBEHHBIM BBE/ICHUEM TaHIMKJIOBUPA MMAIHEHTOB C
Gonee octpoil (opmoii 3abosieBaHUS, B TOM YHUCIE C
OIACHBIMH ISl )KU3HHU 3a00JICBAHHUSAMHU.

CTtouT  OTMETHTh, 4YTO  AaHAJOTUYHLIE  JIAHHBIE
HenoctynHsl st KTRS - nmereld mwnm japyrux nerei-
PELUIIMEHTOB MAPEHXUMATO3HBIX OPTaHoB.

Takum  00pa3oM,  HCIOJB30BAHHE  MEPOPATHHOTO
BAITQHIMKIOBHpPA MOXET OBITh IOIXOISLINM  JUIS
HeKoTOpbIX B3pocibix KTRS ¢ Msrkoi wim yMepeHHOM
¢dopmoit  IIMB  Oonesnn, Bce KTRS-metn momxHBI
MOJy4YaTh BHYTPUBEHHO TaHIMKIOBHD JUIS JICYCHHS
IIMB 6one3numn.

Taxoke cCyIecTBYyeT OOECIOKOGHHOCTh IO  IIOBOXY
UCHOJIb30BAHMS TICPOPATIBHOTO  BAJITaHIMKIOBHPA Y
IMalMeHTOB, IO KOTOPBIM €CTb BOIIPOCHI OTHOCUTCIBHO
HaJuIeKaliel abcopOLnH 3TOro JIEKapCTBa.

TectupoBanune BupycHoi IIMB Harpy3ku

IlockosbKy BbISIBICHHE KIMHMYECKUX MPU3HAKOB U
CHUMIITOMOB HMMEET pelIaiollee 3HaueHHEe IS JICUEHHS
IIMB Oone3nu, To Hu3MepeHHUE BUPYCHON HArpy3KH

IIMB o0ecnieunBaeT JOIONHUTENHHYIO MOJE3HYIO
UH(OPMALIUIO.
Hcnonp3oBaHre MOHMTOPMHIAa BUPYCHOM HAarpy3ku

OmpeaeNsieT BHPOJIOTHYECKHIl OTBeT (Ompenesistoiuii
MPOAOJDKUTCIBHOCTD Tepanpm), a TaKXE BO3MOXKHOC
MPUCYTCTBUE aHTUBUPYCHOW PE3UCTEHTHOCTH.

Ob6napyxenne [[MB mHarpy3km B KOHIE Tepamun
CONPOBOXIAETCS  NOBBILICHHEM  pPHUCKA  peLUIuBa
3a0oneBanus (313).

Bpewmst, TpeOyromeecs mist ouunmeHus mia3mel ot [IMB,
mmepsiemoro  NAT, wmoxer ObITh OoNbIIEM IO
CpaBHEHUIO PP65, u MoXeT ObITb CBA3aHO C
HOBBILICHHBIM prcKoM peruausa [IMB 6onesnu (314)

HMmyHocynpeccusi )1 KOHTPOJIb dyHkuun
TPAHCILUIAHTATA BO Bpems Teuenns IIMB 0o0s1e30u

CokpamieHie  MUMMYHOCYIIPECCHH,  HCIIOJIB3YIOMIeecs
KaKk cocTaBHasg dYacth JedeHns I[[MB Oomesnn,
HaKJIa/IbIBaeT Ha MAI[IeHTOB HEKOTOPBIM PUCK Pa3BUTHS
OTTOP>KCHUM.

Hamuune [IMB unpekipn 1 607e3HU OBUIO CBSI3aHO C

Pa3BUTHEM OTTOPXKEHHH HE3aBUCUMO OT COKpALCHUs
UMMYHOCYIPECCHU.
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Accordingly, careful monitoring of kidney allograft
function is warranted during treatment of CMV disease
to guide the use of immunosuppression.

Research Recommendations

Randomized controlled trials are needed to determine:

« the benefits and harm of CMV chemoprophylaxis vs.
preemptive antiviral therapy informed by CMVVviral load
monitoring;

« the optimal duration of antiviral chemoprophylaxis.

SECTION Il CHAPTER 13

COOTBETCTBEHHO, TIIATEIBHBIA KOHTPOJIb 338 (DyHKIUCH
MIOYEYHOr0 aJUIOTPAHCIIaHTaTa MoTpedyeTcs BO BpeMs
neuenus: [IMB 3a0oneBaHust 1iist OnpenesicHus TAKTUKU
MCIIOJIb30BaHMsI HMMYHOCYIIPECCHUH.

HayuHo-ucciienoBarejibcKkue PEKOMEHAAMH

RCT nomosHHUTENTbHO HEOOXOMUMBI JUTS ONpPEICIICHUS
CIICAYIOILETO:

* BEIrozibI U ymepd ot 1IMB xuMmuonpoduiakTuky Vs.

yIpEKAaoIel aHTUBUPYCHOM Tepaliuy, OCHOBaHHOM Ha
MoHutopunre [IMB Harpy3kuy;

* ONTHMaNbHAsE MPOAODKUTEIBHOCT AHTHBUPYCHON
XHUMHUOTTPOPHIAKTHKH.

Wcrounnk:S58 American Journal of Transplantation
2009; 9 (Suppl 3): S44-S58
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13.3: EPSTEIN-BARR VIRUS AND POST-
TRANSPLANT LYMPHOPROLIFERATIVE
DISEASE

13.3.1: We suggest monitoring high-risk (donor EBV
seropositive/recipient seronegative) KTRs for EBV
by NAT (2C):

« once in the first week after transplantation(2D);

« then at least monthly for the first 3-6 months after
transplantation (2D);

« then every 3 months until the end of the first post-
transplant year (2D); and

« additionally after treatment for acute rejection.(2D)

13.3.2: We suggest that EBV-seronegative patients
with an increasing EBV load have
immunosuppressive medication reduced.(2D)

13.3.3: We recommend that patients with EBV
disease, including PTLD, have a reduction or
cessation of immunosuppressive medication.(1C)

EBV= Epstein-Barr virus; KTRs = kidney transplant
recipients; NAT= nucleic acid testing; PTLD= post-
transplant lymphoproliferative disease.

Hcrounuk: S48 American Journal of Transplantation
2009; 9 (Suppl 3): S44-S58 Chapter 13 riaBa 13

Background

Epstein-Barr virus (EBV) disease is defined by signs and
symptoms of active viral infection and increased EBV
load.

The EBV viral load is defined as the amount of viral
genome that is detectable in the peripheral blood by
NAT.

PTLD are clinical syndromes associated with EBV and
lymphoproliferation, which range from self-limited,
polyclonal proliferation to malignancies containing
clonal chromosomal abnormalities (315).
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13.3: DSNIUTEMAH - FBAPP
HOCTTPAHCIVIAHTALIMOHHASI
JIMM@®ONPOJUPEPATUBHAS

(IITJIB)

BUPYC U

BOJIE3Hb

13.3.1: MsbI npeasaraeM NPOBOAUTH MOHHUTOPHUHT
BbicokopuckoBoix KTRs (korma mgonop mo EBV
Cepono3UTUBEH/PEUITMEHT cepoHeraTuseH) mo EBV
merogamu NAT (2C):

. 1 pa3 B
Tpanciiiantauu(2D);

nepByro HeaeJa10 nmocJjie

* 3aTeM MHHHUMYM €Ke€MECSIYHO B Te€YeHHe MePBbIX 3-
6 mecsiueB mocae TpancmaanTamuu (2D);

* 3aTeM Kaxble 3 Mecsia 10 KOHIA MEPBOro rojaa
nocje Tpanciaantamun (2D); u

*  JONMOJIHUTEJbHO TOCJe JIeYeHHs]  OCTPOro
orrop:kenus. (2D)
13.32: Mmp1 npeamosaraem, uro y EBV-

CepOHeraTUBHBIX IAllMEHTOB ¢ pactymeii EBV
Harpy3Koii MMMYyHoOCynpeccCHBHAasi Tepamusi AO0JIKHA
6bITh cHIzKeHA. (2D)

13.3.3: Mpbl pekoMeHIyEM ooabHbiM ¢ EBV
3a0oseBanusiMi, Briaovasi PTLD, coxpamare wiu
npeKpamaTs MMMYHOCYpeccuBHY0 Tepanuio.(1C)

Bpoanas undopmanus

Onmreitn-bapp  BupycHoe  (EBV)  3aboneBanme
OIIpeAeNACTCs NPU3HAKAMM U CUMITOMAMU AKTUBHOM
BUpYCHOM MHexuun u yBenuuenueM EBV narpysku.

Bupycnas EBV narpyska ompenensercs kak cymma
BUPYCHOTO T€HOMa, KOTOpBIM OOHapy>KHBaeTcsi B
nepudepuiino kposu meromamu NAT.

PTLD sT0 knnMHHYECKHE CHHAPOMBI, cBsi3aHHbIC ¢ EBV
u jumdornponudepanneit, KOTOpPblE HAXOAATCS B

JAuara3oHe OT CaMOOTPaHUYCHHOI'O, IIOJHUKJIOHHOI'O
pacnopoCTpaHCHUA 0 3JIOKAa4E€CTBCHHBIX
HOB006pa3OBaHHﬁ, cocprKamux KJIOHOBBIC

XpoMocoMHbIe aHoMmanuu (315).
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The World Health Organization (WHO) has developed a
histological classification for PTLD (323).

Rationale

e There is a 10- to 50-fold increased risk for EBV
disease (including PTLD) in EBV-seronegative
compared to EBV-seropositive KTRs.

» The EBV viral load measurement is sensitive, but not
specific, for EBV disease and PTLD, particularly in
previously seronegative KTRs.

e The EBV viral load becomes positive before the
development of EBV disease.

« Early identification of primary infection and viral load
monitoring allows therapeutic interventions to prevent
progression to EBV disease.

« Reducing immunosuppressive medication may prevent
EBV disease and PTLD.

¢ Reducing immunosuppressive medication is an
effective treatment for many patients with EBV disease
and PTLD.

e EBV viral load is detectable and elevated in many
patients experiencing EBV disease, including PTLD, but
can also be elevated in asymptomatic patients.

e The presence of EBV-negative PTLD has been
reported, and these lesions may behave differently than
EBV-positive PTLD lesions.

Primary EBV (human herpes virus 4) infection is
associated with an increased incidence of PTLD in
KTRs.

An EBV negative KTR from an EBV-positive donor is
at increased risk for developing PTLD (316,317).

A newly detectable or rising EBV load often precedes
EBV disease and PTLD (318).

Identification of seronegative patients with a rising EBV
load offers the opportunity to preemptively intervene
and potentially prevent progression to EBV disease
including PTLD (319).
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BceemupHass opranmsaruu - 3apaBooxpanenus (BO3)
paspaboTana TUCTOJOTHYECKYIO KIACCU(DHKALMU st

PTLD (323).

O0ocHOBaHUE

e Cymecreyer B 10-50 pa3 yBelnWYeHHBIH pHCK
3aboneBaemocty EBV (Bwmouas PTLD) y EBV-

CepOHETaTHUBHBIX mo CpaBHEHUIO c EBV-
ceponosutuBHbIMU KTRS.
e MU3smepenue EBV BupycHOil Harpy3ku sBisieTcs

9YBCTBUTCJIbHBIM, HO HE€ CHCHH(bI/I‘IHI)IM METOAOM IJId
6onesneit EBV u PTLD, ocobenno y panee
ceponeratuBHbIXx KTRS.

*EBV BupycHas Harpy3ka CTaHOBHUTCS MOJOXUTEIbHOM
110 pa3BuTHs Oone3nn EBV.

* PanHee BBUABIEHHEC NEPBUYHON WHPEKIMH U
MOHMTOPUHI  BHUPYCHOIl ~ Harpy3ku  IO3BOJIAIOT
OPOBOJUTh  TEPANEBTUUECKUE  MEPONPUSATUS IO

MpenoTBpalieHuto nporpeccupoBanust EBV 6omesnu.

e CHW)XEHHE HMMMYHOIOJABISIOIMX JICKAPCTB MOMKET
npeaorBpatuth EBV 3a6onesanue u PTLD.

e CHIKEHUE WMMYHOIO/ABIISIONICH TEeparuy SBISICTCS
3G(GEKTUBHBIM  METOJOM  JICYCHHS  JUIS ~ MHOTHX
namuenToB ¢ EBV 6one3nsio u PTLD.

e EBV BupycHas Harpy3ka oOHapyxuBaeTci U
MOBBIIIAETCS Y MHOTHX mnanueHToB ¢ EBV GonesHsio,
Bkitouass PTLD, HO Takke MOXeT ObITb MOBBILICHA Y
0EeCCUMITTOMHBIX TTAIUCHTOB.

* BrisBiieHo cymiecrBoBanne EBV-neratusubix PTLD,
W 9TH HapyIICHHUs MOTYT BeCcTH ceOs nHaue, uem EBV-
nosutuBHbie PTLD mopakenus.

Tepsuunas unpekuns EBV (Bupyc repreca genoeka
4) cBsizana ¢ yBenmnuenneM grcia PTLD y KTRs.

EBV- neratuBubie KTR ot EBV-1103UTHBHBIX TOHOPOB

HOZABEP KEHBI IOBBIIEHHOMY PUCKY 10 pa3Butuio PTLD
(316,317).

BrnepBeie 00HapyxeHHas WM yBenuuuBarouiascs EBV

Harpy3ka 4acto npeaumectsyer EBV 6onesun u PTLD
(318).

BrisiBnenne cepoHeraTUBHBIX MAIMEHTOB ¢ poctoM EBV
Harpy3Kd JaeT BO3MOXKHOCTh PaHHErO BMEIIATENbCTBA
u MOTCHIIUATIBHOTO MPEIOTBPAILCHUS
nporpeccupoBanus EBV 3abonesanus, Birouas PTLD
(319).
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While this has been observed most frequently in
pediatric KTRs, there is no reason to assume that EBV-
seronegative adult KTRs who receive a kidney from a
EBV seropositive recipient are not also at increased risk
of developing EBV disease, and likely to benefit from
EBV load monitoring.

Primary EBV infection in EBV-seronegative organ
transplant recipients occurs most frequently in the first
3-6 months following organ transplantation (320).

This is most likely due to the fact that the source of the
EBYV infection is attributable to either the donor organ or
blood products received by the patient at or near the time
of transplant.

Serial measurement of EBV loads in previously
seronegative patients allows the identification of onset
of infection (318).

Continued observation of EBV loads in newly infected
patients identifies those patients with rapidly rising viral
loads who are likely to be at greatest risk of progressing
to EBV disease.

Because the most likely sources of EBV infection in
KTRs are either passenger leukocytes from the donor
allograft or blood products exposure (which are more
likely at or near the time of transplantation), the
likelihood that they will develop primary EBV infection
is reduced with time after transplantation.

Accordingly, EBV load monitoring should be performed
most frequently during the first 3-6 months after
transplant.

Because the risk of developing EBV infection after this
time period is diminished, but not eliminated, continued
surveillance of EBV load is recommended, albeit at less
frequent intervals.

EBV-seronegative patients with an increasing EBV
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Xotst 910 Haubonee yacto Habmonaercs y KTRs- merei,
HET HUKAKUX OCHOBAaHMM moJyiaratb, 4ro EBV-

cepoHeratuBHble B3pocible KTRS, kotopele momydaror
nouky ot EBV cepomo3UTHBHOrO pELUIHEHTa, HE
MOJIBEPIKECHBI TAKKE YBEIMYCHHOMY DPHUCKY DPa3BHTHS
EBV Gone3nu u, BEpOSTHO, MOTYT TOIYYUTh TOJIB3Y OT
Monutopuara EBV narpysku.

IepBuunas undexuus EBV y EBV-ceponeratuBmbIx
PELUIUEHTOB dYallle BCEro BO3HHKAET B IEpBbIE 3-6
MecsILIeB TocIie nepecaiku oprados (320).

3710, CKOpee BCero, CBS3aHO C TEM, YTO HCTOYHHKOM
undpexuun EBV sBnsercs nmubo MOHOPCKHI OpraH, HIH
MPOAYKTHI KPOBH, MOJTYyYCHHON MALMEHTOM [0 WIH BO
BPEMSI ITEPECaIKH.

IMocnenoBarensHble M3MepeHns EBV Harpysku y panee
CePOHETATHBHEIX ~IIAIIUCHTOB IIO3BOJISIIOT  BEIABIIATH
BIEPBEIC NPOSBUBLIYIOCS HH(eKIHIO (318).

IIponomxatomeecss HaOmoxenne EBV  marpyskm vy
BHOBb I/IH(I)I/IHI/IpOBaHHbIX IMAaIIMCHTOB BBIABIISICT TAaKHUX
MAlMCHTOB ¢  OBICTPBIMH TEMIIAMHU POCTa BHPYCHOH
HAarpy3Kd, KOTOpBIC, BEPOATHO, OyayT HUMETh
HanOOoNbLIMK pUCK mporpecca EBV 3aGonesanusi.

Tax kax Hambonee BEpOSTHBIC MCTOYHUKH 3apaKeHHST
EBV mis KTRS 310 60 momydeHHble JeHKOIUTH OT
JIOHOPOB AJUIOTPAHCIUIAHTAaTa WM HPOXYKTOB KPOBH
(HauGosee BEPOSTHO IOJNYYEHHBIE BO BpeMsl  HIIH
BCKOpE MOCJIe TPAHCIUIAHTALNHN), BEPOSITHOCT TOTO, YTO
OHHU IONIydaT pa3BuTue nepsuuHoii EBV wundexuuy,
yMEHBIIAETCS ¢  TEYEHHEM  BpPEMEHH  Iocie
TPaHCILIAHTALIH.

CootBerctBeHHO, MoHUTOpUHT EBV Harpysku cienyer
MPOU3BOJNTh HaWOOJIee YacTO B TEYCHHE MEPBBIX 3-6
MecsIIeB TI0CTIe TIePECcanKH.

TTockoubKy prick pa3Butus nHdekuuu EBV mocne sToro
Meprosia BPeMEHH YMEHBINAETCssl, HO HE YCTpaHseTCs
COBCEM, PEKOMEHIYETCsl MPOJOIDKATh HAONOAEHUE 3a
EBV mnHarpyskoif, XoTss U ¢ OOIBLIIMMHM HHTEpBaaMU
BPEMEHU.

EBV-cepoHeraTuBHble  NANMEHTBI ¢ PACTYIIEH

viral load

The development of primary EBV infection after kidney
transplantation is associated with a marked increased
risk for the development of EBV disease and PTLD
(316,317).

High EBV loads have been found at the time of
diagnosis of PTLD.

BUpYCcHOii EBV nHarpyskoii

PasButne mepBuunoit  EBV  uHpexummm  mocne
TPaHCIUIAHTALMH  I[OYKH  CBSI3a8HO C  3aMETHO
MOBBIIIICHHBIM PUCKOM pa3Butusi EBV Gosesnn u PTLD
(316,317).

Beicokue Harpysku EBV 6buin oGHapyskeHbl BO Bpems
nuarnoctuxu PTLD.
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Because the EBV load becomes positive 4-16 weeks
prior to development of PTLD (318), the presence of a
rising EBV load identifies patients in whom intervention
may prevent PTLD.

The potential role of antiviral therapy as a preemptive
response to a rising viral load is controversial.

Children undergoing liver transplantation had a
reduction in the risk for EBV PTLD with reduced
immunosuppressive medication (tacrolimus) without
concomitant use of antiviral therapy (321).

In contrast, evidence is lacking for the efficacy of
preemptive antiviral therapy (e.g. acyclovir, ganciclovir)
in response to an elevated or rising EBV load in the
absence of reduction of immunosuppression.

EBYV disease diagnosis

Epstein-Barr virus disease can present with varied
manifestations, including nonspecific febrile illness,
gastroenteritis, hepatitis and other manifestations that
may be attributable to CMV or other pathogens.

Although biopsy to detect the presence of EBV infection
within affected tissue is the most definitive way to
confirm the diagnosis of EBV disease, histological
confirmation may not be feasible for patients with some
nonspecific clinical syndromes that may not localize to
specific tissue (e.g. febrile syndromes).

Because the EBV viral load is detectable and elevated in
the vast majority of KTRs with EBV disease, including
PTLD, the combination of the presence of a compatible
clinical syndrome in association with a high EBV load
provides a sensitive and specific approach to the
diagnosis of EBV disease 322).

However, it is still necessary to be cautious in
considering this diagnosis, as many patients may have
asymptomatic elevations of EBV load.

Hcrounuk: American Journal of Transplantation 2009; 9
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Accordingly, such patients may be misdiagnosed as
having EBV disease, if they develop intercurrent
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ITockonpky Harpyska EBV cranoBurcs monoxxurensHoM
3a 4— 16 wenenp mo Havana passuths u PTLD (318),
MpUCYTCTBHE pocTa Harpy3ku EBV  ompenpemnser
MAlMeHTOB, U1 KOTOPBIX BMENIATEIbCTBO MOXKET
npenorsparuts PTLD.

INotennuanpHas poib AHTUBUPYCHOH Tepamuu Kak
YIPEKIAIOMETo OTBETa HA POCT BHPYCHOH Harpysku
SBJIAETCS CHOPHOM.

Jern, mepeHecnne TPAHCIIAHTAIMIO IIEYCHHU, HMEIH
camwkenne pucka EBV PTLD ¢ orpanuueHHOM
UMMYHOIO/IaBJISAIONIHI Tepamnueil (TakponuMycom) 0e3
JIOTIOJHUTEIIHOTO  HCIOJIB30BaHMS  AHTHBHPYCHOM
Tepanuu (321).

B oTnmume ot 3TOroO, eIe He XBaTaeT JOKa3aTelbCTB
3¢ GEKTUBHOCTH YIPEKAAIOIICH aHTHBUPYCHOM Tepanuu
(HanpuMep, alMKIOBHPOM, TaHAIMKIOBHPOM) B OTBET
Ha TOBBIICHHYIO WK pactymyto EBV Harpysky npwm
OTCYTCTBHH COKPAIIECHHSI HMMYHOCYIIPECCHH.

Juarnoctuka EBV 6ojie3un

Onmreitn - bapp BupycHoe 3a0oleBaHHE MOXET
BBIPA3UTBCSL  4Yepe3  Pa3sHOOOpasHbIC  IIPOSIBICHUS,
BKJIIOYas Hecrnenupuunyo (eOpunbHylo 00Je3Hb,
FaCTPOJHTEPUT, TeMaTUT W JPYyrue IPOsBICHHS,
KOTOpBIe MOTYT OBbITh 00ycnoBieHsl CMV wiu apyrumu

NaTOTr€HHBIMA MUKPOOPTaHU3MAaMM.

XoTs TpoBeneHWe OWomcuH Ui OOHapy>KeHUS
npucytctBus EBV nudexnuu B npenenax nopakeHHBIX
TKaHeW sBiseTCs HaumOoJiee TOYHBIM CIIOCOOOM ISt
MOJITBEPKACHUS JMarLosa 3a00JIeBaHUs EBV,
THCTOJIOTHYECKOE TOATBEPKICHUE MOXKET O0Ka3aThCs
HEMPUEMJIEMBbIM Ul TAlUEHTOB C  HEKOTOPBIMH
Hecrelu)UIHBIMU KJIMHUYEeCKUMHU CUHIPOMaMH,
KOTOpbIE HE MOTYT JIOKAaJlM30BaTbCsi B KOHKPETHBIX
TKaHsX (Harmpumep, peOpHUIbHBIC CHHAPOMBI).

TTockoneky EBV BupycHas Harpy3ka MoxeT OBITh
OoOHapy)X€Ha W  TOBBIIIEHA y  MOAABIIIOIIETO
oonpmHcTBa KTRS ¢ EBV 3aboneBanmem, BKImrouast
PTLD, coderanme  TPUCYTCTBHUS  COBMECTUMBIX
KIMHUYECKUX CHHIPOMOB, NMPUOOPETEHHBIX COBMECTHO
c BbIcokoi Harpyskoit EBV, mpeactaBmser coboit
YYBCTBUTENIFHBIH M CIEM(UYHBIA  MOAXON IS
JMarHOCTHKH 3aboneBanuii EBV 322).

OpHaxko, MO-TIPEKHEMY HE00X0AUMO OBITH
OCTOPOXXHBIM, paccMaTpuBas 3TOT JUArHo3, T.K. MHOTHE
MAIMEeHTHl MOTYT HUMETh OECCHMIITOMHOE MOBBIILICHUE
Harpysku EBV.

COOTBETCTBEHHO, TaKHE MAlUMEHTHl MOTYT OHIMOOYHO
noiayuuTh auarHo3 EBV Oonesnu, ecim oHM uMenH
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infections due to an alternative pathogen at a time that
they are having an asymptomatic elevation in their EBV
load.

In such patients, a tissue diagnosis may be the only
method of confirming the presenceor absence of EBV
disease.

EBV-associated PTLD

The term PTLD describes a broad category of EBV
related diseases that have distinct histological
appearances (Table 15) (323).

The approach to the management of PTLD can vary
according to the PTLD disease classification.

Furthermore,EBV-negative PTLD lesions have been
reported.

These lesions may behave differently then EBV-positive
lesions and may warrant alternative therapeutic options.

In addition, lesions with a characteristic clinical
appearance on physical examination or imaging studies
may be due to alternative pathogens (e.g. pulmonary
nodules attributable to fungal pathogens).

Because of all these concerns, it is imperative that
suspected PTLD lesions be biopsied and undergo
histolopathologic evaluation by a pathologist

experienced with the diagnosis of PTLD (315).

Observational studies have suggested KTRs with EBV
disease are at high risk of developing PTLD (324).

Observational studies have also shown that mortality
from EBVassociated PTLD is over 50% (325,326).

The presence of immunosuppression is major risk factor
for the developmentof EBV disease, including PTLD, in
KTRs (317,327).

In most cases, the progression of clinical symptoms is a
consequence of the inability to mount an adequate EBV
specific cytotoxic T-cell response, because of the
immunosuppressive medications.
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pa3BUTHE TPOMEXKYTOUHBIX HWHQEKUWil 3a  cyer
QIBTEPHATUBHBIX MAaTOT€HHBIX (DAKTOPOB B TO BpeM,
Kak y HHX HpPOUCXOJUT OeccMMNTOMHBIH poct EBV
HarpysKu.

VY TakuxX ManMEeHTOB JAUArHOCTHKA TKaHEH MOXET OBITh
€IMHCTBEHHBIM METOJIOM, MOATBEPXKAAIOIIUM HaJlMuue
i oTcyTcTBHE Oone3nn EBV.

PTLD, accoumupoBannsblii ¢ EBV

Tepmun PTLD omnmceiBaeT mupokyto kareroputo EBV
ACCOLIMMPOBAHHBIX 3a00JNEBaHMIl, KOTOpBIE HMEIOT
pasHoe rucTosormdeckoe mposieienue (Tabmuma 15)

(323).

ITogxon Kk Jle4eHHIO PTLD Oonesneii MOXeET
BapbUPOBATHCS B 3aBHCHMOCTH OT KJIacCH(PUKAIIUH
oonesneit PTLD.

Kpome Toro, ects gaHHble O cymiecTBoBaHuu EBV-
HeratuBHbIX PTLD nopaxenuit.

OTH TOpaXeHUs MOTYT BecTH ce0s wHHade, YeM
nmopakenusi EBV-mosutuBHBIE, © MOTyT OKa3zatbcs
OIIpaBIaHHBIMU AIBTePHATUBHBIMH BapUaHTaMH
JIeYEHHUSI.

Kpome Toro, mopaxeHusi ¢ XapaKTepHbIM KIHHIYECKUM
BHEIIHMM BHIOM [pH (U3MIECKOM OCMOTpE HIH
00paboTKe M300paKeHUH HCCICIOBAHUA MOTYT HMETh
MECTO 3a CYeT MAeiCTBHS aJbTEPHATHBHBIX MATOTCHOB
(mampumep,  JIErOYHbIE  KOHKPEUHH  OOBSICHIIOTCS
JeHCTBHEM TPUOKOBBIX MTATOICHOB).

B cBM3u cO BceMM 3THMH COOOpakK€HHSIMH, KpaiiHe
Ba)KHO, YTOOBI pH nopo3penun Ha PTLD mopaxenus
ObUTa TpoBeleHa OHMOINCHSA ¥ THCTONATOIOTHIECKAs
OIIeHKA MaTOJIOTOM, OIBITHEIM B BOMPOCAX ITOCTAHOBKH
muarao3os PTLD (315).

OOGcepBamonHble qaHHbIe npenanonaratt, uto KTRS ¢
EBV 3a0oneBanneM WMEIOT BBICOKHI PUCK Pa3BUTH
PTLD (324).

OOcepBalIOHHBIC JaHHBIC TAKXKE CBUJETEIBCTBYIOT O
TOM, YTO CMepTHOCTH 0T EBV-acconuuposannoit PTLD
cocrassier 6onee 50 % (325,326).

IIpucyrcTBHE MMMYHOCYNPECCUM SBISIETCS OCHOBHBIM
(dakTopom prcka pasBuths EBV Oone3nu, BriIOYas
PTLD, y KTRs (317,327).

B 0GONBUIMHCTBE Cly4aeB MPOrpecc KIMHHYSCKHX
CHUMIITOMOB  SIBJISIETCS  CJEJACTBHEM HECIIOCOOHOCTH
BBI3BaTh aJICKBaTHBIN EBV creuupryecKkuit
IIUTOTOKCUYECKHUI OTBET T-knerouynoro 3BEHA
MMMYHHTETa U3-32 IMMYHOIIOJIaBJISIOIIEH Teparuu.
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It is therefore logical to assume that reduction of
immunosuppression may result in resolution of EBV
disease.

As many as two thirds of patients presenting with EBV-
associated PTLD will respond to reduction or
withdrawal of immunosuppressive medication(315,328).

This is less likely to be the case for patients presenting
more than 1 year after transplantation, or with EBV-
associated lymphoma.

In these cases, there is an increased tendency for the
lesions to behave in a truly malignantfashion.

However, because some patients presenting late after
transplant with biopsy evidence of lymphoma have
responded to reduction of immunosuppression, this
strategy may still be considered even in these patients,
though expectations of efficacy will be reduced.

Epstein-Barr virus disease and PTLD are important
causes of morbidity and mortality following Kkidney
transplantation.

Rates of PTLD are higher in pediatric KTRs and those
patients who are EBV-seronegative prior to transplant
who experience primary infection after transplant.

While EBYV disease and PTLD may be more common
among pediatric KTRs, adult EBV-seronegative
recipients of kidneys from an EBV-seropositive donor
are also felt to be at increased risk for the development
of these complications.

Because of the complexity of this disease and its
management, involvement of infectious diseases
specialists, oncologists and transplant physicians in a
team approach will likely maximize therapeutic
outcomes.

Hcrounnk:S58 American Journal of Transplantation
2009; 9 (Suppl 3): S44-S58
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TTo3TOMY JIOTHYHO TPEAIOIO0XKUTh, YTO COKpaICHUE
WMMYHOCYIIPECCHH MOET MPUBECTH K H3JICUYCHHUIO
oonesnu EBV.

He menee uem nBe Tpetu manueHTtos, umeronmx EBV-
cs3annbie PTLD, OyxyT pearupoBaTh Ha cokpamieHue
WIM UCKIIIOUEHWE HMMYHOIOJABISAIOIEH Tepamuu
(315,328).

3T0 MeHee BEpOSATHO IS MALIMEHTOB C NEpUOA0OM Ooliee
1 rosa nocne TpaHcIIaHTanuy, Moo ¢ EBV- cesa3annoi
TUM(OMOH.

B aTux ciaydasx HaOmomaeTcs yBelnnueHne TeHASHINH K
MOTMHHO 3J7I0Ka4yeCTBEHHBIM (hopmam.

Tem He MeHee, NMOCKOJIBKY HEKOTOpHIC IAIMeHTHI, Y
KOTOPBIX B OTHAJIECHHOW IEPCIEKTHBE MOCIE IEePECaIKu
Ouorcust naeT J0Ka3aTeabCcTBA JIUMQPOMBI, [alld OTBET
Ha COKpalleHHEe HWMMYHOCYNPECCHH, M 3Ta CTpaTerHs
MOXET CYMTATbCsl NpPUEMIIEMOW JaxKke ISl TaKuX
MAIMEHTOB, XOTSA OXumaemas 3(QQPEKTUBHOCTh OyneT
HIDKE.

OmreitH - bapp BupycHele 3aboneBanus u PTLD
SBIBIIOTCS. B&)XHBIMH TNIPUYMHAMH 3a00JICBACMOCTH H
CMEPTHOCTH TI0CIIE TPAHCIUTAHTALIMH TIOYKH

TTokazaremu mo PTLD Beime y KTRS-metelr u y Tex
MAIMEeHTOB, KOTOpbIe sABIsoTcst EBV-ceponeratuBapiMu
0 Tepecaiku M KTO  IOJy4aroT  IepBHYHOE
MH(QHULIUPOBAHUE I1OCIE TPAHCIUIAHTALIUH.

Xors 6one3ns EBV u PTLD moryt O51Th Gosiee IHpoko
pacmipoctpanenbl cpenu KTRs-nereld, B3pocnsie EBV-
CepOHEraTHBHBIE PELUNUEHTHl Moukn oT EBV-
CEPOIO3UTUBHBIX JOHOPOB TaKXKe UMEIOT IOBBILIICHHBIH
PHCK Pa3sBHUTHS STUX OCIOKHEHHH.

H3-3a c1o:xHOCTH 3TOM OOJIE3HU U €€ JIEUEHHUs Yy4acTue
CIICINATNCTOB-HH(EKI[HOHICTOB, OHKOJIOTOB u
TPaHCILUIAHTOJIOTOB-TEPANEBTOB B KOMAHIHOM IIOJIXOJE
cKopee O00ECHEeYUT MAaKCUMAIbHBIH TepareBTHUYEeCKHH
3 QeKT IeueHus.
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Table 15: Cateqgories of PTLD

SECTION Il CHAPTER 13

Ta6auna 15: Kareropuu II'TJIB

1: Early lesions/pannue
MOpaXCHUs

Reactive plasmacytic hyperplasia/peakTiBHast TIa3MannTo3HasA THITEPIIIA3HSL
Infectious mononuclueosis-like/rromo6HO HHQEKITMOHHOMY MOHOHYKIIE03Y

2: PTLD—polymorphic/
PTLD nonumopdHbIe

Polyclonal (rare)/monuknonansueie (peako)
Monoclonal/mMoroKTOHATEHBIE

3: PTLD—monomorphic
(classify according to
lymphoma classification)/
PTLD monomopdubie
(xaccuduxarms coriacHo
KIaccu(UKAIIN TUMPOMBI)

B-cell lymphomas/ B-kneto4nbie TuMQpOMBI
Diffuse large B-cell lymphoma/anddysnas 6onpuias B-knerounas mumdoma
(immunoblastic, centroblastic, anaplastic)/(immyHoOMacTHBIE,
[EHTPOOIACTHBIE, AHATIIIA3UPOBAHHBIE)
Burkitt/Burkitt-like lymphoma/ Bepxutra/ Bepkutrnonoousie mumbpomsl
Plasma cell myeloma/mia3makieTounas MueioMa
T-cell lymphomas/T-kieroursie mumMdoMbI
Peripheral T-cell lymphoma, Not otherwise categorized/mepudepnueckas T-
KJIeTOYHas JTuMQoma, eciii He 0003HaUeHA HHAYE
Other types (hepatosplenic, gamma-delta, T/NK)/npyrue Bumnt
(remarocriennueckue, ramMma-aensTa, T/NK)

4: Other types (rare)/npyrue
BUJIBI (penKkue)

Hodgkin’s disease-like lesions/mopaxenus, nomoGHbIe 3a601€BaHUI0 X OKKHHA
(associated with methotrexate therapy)/cBsizannsie ¢ METOTpEKCATOBOM Tepanueit
Plasmacytoma-like lesions/mopasxenus miasmanuromonono0Hbie / GonesHb berc-
JlxoHca

PTLD= posttransplant lymphoproliferative disease;

T/NK= T-cell/natural killer cell.

Modified with permission (323).\i3meHeHo ¢ pa3pereHus
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13.4: HERPES SIMPLEX VIRUS 1, 2 AND

SECTION Il CHAPTER 13

13.4: BUPYC ITPOCTOI'O TEPIIECA 1, 2 TUIIA,

VARICELLA ZOSTER VIRUS

13.4.1: We recommend that KTRs who develop a
superficial HSV 1, 2 infection be treated(1B) with an
appropriate oral antiviral agent (e.g. acyclovir,
valacyclovir, or famciclovir) until all lesions have
resolved. (1D)

13.4.2: We recommend that KTRs with systemic
HSV 1, 2 infection be treated (1B) with intravenous
acyclovir and a reduction in immunosuppressive
medication. (1D)

13.4.2.1: We recommend that intravenous acyclovir
continue until the patient has a clinical response, (1B)
then switch to an appropriate oral antiviral agent
(e.g. acyclovir, valacyclovir, or famciclovir) to
complete a total treatment duration of 14-21 days.
(2D)

13.4.3: We suggest using a prophylactic antiviral
agent for KTRs experiencing frequent recurrences of
HSV 1,2 infection. (2D)

13.4.4: We recommend that primary VZV infection
(chicken pox) in KTRs be treated (1C) with either
intravenous or oral acyclovir or valacyclovir; and a
temporary reduction in amount of
immunosuppressive medication. (2D)

Hcrounnk:S50 American Journal of Transplantation
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13.4.4.1: We recommend that treatment be continued
at least until all lesions have scabbed. (1D)

13.4.5: We recommend that uncomplicated herpes
zoster (shingles) be treated (1B) with oral acyclovir
or valacyclovir (1B), at least until all lesions have
scabbed. (1D)

13.4.6: We recommend that disseminated or invasive
herpes zoster be treated (1B) with intravenous
acyclovir and a temporary reduction in the amount
of immunosuppressive medication (1C), at least until
all lesions have scabbed. (1D)

BHUPYC BETPSIHON OCIIbI u
OHOACBIBAIOIIETO JIMIIAS

13.4.1: Ms1 pexomenayem, utoobl KTRS, nmewmue
pa3BuTHe TOBepXHOCTHOH uHpexkuuu HSV 12
noayyanu (1B) cooTBeTcTBYMIOIIHE HMEpOpPaIbHbIE
AHTUBHPYCHBbIE AareHThl (HAmpHMep, AIMKJIOBHP,
BAJIAIMKJIOBUD WiH (PAMIUKIOBHP) 10 H3JI€YeHHS
Bcex nmopaskenmii. (1 D)

13.4.2: Ml pekomenayem, 4Toobl KTRS ¢ cucremuoii
HHpeKknuei HSV 1, 2 wundexknueii mnogayqanu
Jeuenne (1B) BHYTPHBEHHO AIMKJIOBHPOM M
COKpalIeHneM HMMYHonoaasJsiomeii Tepanun.(1 D)

13.4.2.1: \7 18 peKoMeHyeM BHYTPHBEHHO
NPUMEHSITh AUMKJIOBHP 0 TeX MOp, MOKA MAIHEHT
He MPOJAEMOHCTPHUPYET KJIMHHYecKoro orsera, (1B)
Jajiee  MEePeKJIIOYUTHCS  HA  COOTBETCTBYIOLIMI
nepopabHbIi AHTUBHPYCHBII npenapar
(HampuMep, AUMKJIOBHP, BAJAUMKIOBHDP WM
(haMuUMKIOBHD), ISl 3aBepUIEHHs] 00IEro Kypca
JeYeHus INTeIbHOCThI0 14-21 nueii. (2D)

13.4.3: Mb1 npeaJiaraeM HCII0JIb30BATH
NpoPUIAKTHYECKNH AHTHBMPYCHBIH areHT s
KTRS, umerommx 4Yacrsle penuanBbl HHpexmuu
HSV 1,2. (2D)

13.4.4: Mpei pexoMeHayemM nepBUYHOE

unpumuposanune VZV (Berpsankoii) y KTRsS aeuurn
(1 C) 60 BHYTPUBEHHBIM MM TNEPOPATHLHBIM
NpHeMOM  ANMKJIOBMPA MJHM BaJANUKIOBHPA;, a
TAK)KE BPEMEHHO COKPATHTH UMMYHONOJABJISIIOUIYIO
Tepamuio. (2D)

13.4.4.1: MBI pexkoMeHAyeM NPOJOJIKATE JiedeHHe 10
KpaiiHeli Mepe 10 TeX MOp, NOKAa He MHCYE3HYT
nocaennue nmy3sipbku. (1 D)

13.4.5: Mpbl pekoMeH/IyeM HeOCJI0:KHEHHbIE (POPMBI
omosicbiBaoniero gumas Jeuuts (1B) mepopasabHo
ANMKJIOBHPOM Wan BamanukioBupom (1B), mo
KpaiiHell Mepe, 10 TexX I@Op, NMOKa He MCYE3HYT
nocaexnue nmy3sipbku (1 D)

13.4.6: Mbl pekoMeHIyeM JHCCeMHHHPOBAHHBIN
WIH WHBA3UBHBIA ONOSICHIBAIOIINA JHIIAKH JIEYUTh
(1B) BHYTPMBEHHO ANWKJIOBHPOM ¥ BpPEMEHHO
COKpaTHTh MMMYyHononapisiomyto Tepanuio (1 C),
o KpaiiHeil Mepe, 10 Tex NOp, MOKA He HCYE3HYT
nociaennue nmy3sipbku. (1 D)
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13.4.7: We recommend that prevention of primary
varicella zoster be instituted in varicella-susceptible
patients after exposure to individuals with active
varicella zoster infection (1D):

e varicella zoster immunoglobulin (or intravenous
immunoglobulin) within 96 hours of exposure (1D);

« if immunoglobulin is not available or more than 96
h have passed, a 7-day course of oral acyclovir begun
7-10 days after varicella exposure. (2D)

HSV=herpes simplex virus; KTRs= Kkidney
transplantrecipients; VZV= varicella zoster virus.

Background

Superficial herpes simplex virus (HSV) infection is
defined as disease limited to the skin or mucosal
surfaces without evidence of dissemination to visceral
organs.

Systemic HSV infection is defined by disease involving
visceral organs.

Primary varicella zoster virus (VZV) infection is
infection in a patient who is immunologically naive to
VZV.

In general, primary VZV presents as ‘chickenpox,’
which most frequently manifests as multiple crops of
cutaneous lesions that evolve from macular, papular,
vesicular and pustular stages.

The lesions tend to erupt over the entire body and will
be in different stages.

Disseminated VzVv can develop in
immunocompromised individuals with involvement of
the lungs, liver, central nervous system and other
visceral organs.

Uncomplicated herpes zoster (shingles) is defined as the
presence of cutaneous zoster limited to no more than
three dermatomes.

Disseminated or invasive herpes zoster is defined as the
presence of cutaneous zoster in more than three
dermatomes, and/or evidence of organ system
involvement.
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13.4.7: ™Mbl pexkoMeHAyeM sl NPOPUIAKTHKH
NMEePBHYHOI0 HMHQUUIHMPOBAHHS BETPSHOH OCHOH Yy
NALMEHTOB, MOABEP:KCHHBIX BeTPSIHKe  IOcCJIe
KOHTAKTOB € JIOAbMHM C AKTHBHOH BeTPAHOYHON
nHdexnueii (1 D):

* MMMYHOIJIOGYJHNH NPOTHB BETPSIHON ocnbl (WIH
BHYTPMBEHHBIii HMMMYHOIJIO0YJHH) B Tedenune 96
yacoB mocie koHTakTa (1 D);

* ecdd HMMYHOIVIOOYJHMHbI He JAOCTYNHBI WJIU
npouuio oojiee 96 4., TO cCleAyeT Ha3HAYUTHL /-
JHEBHBII KypC allMKJ0BHpA mepopajbHo 4epe3 7-10
JHeH Mocjie KOHTAKTA ¢ HOCHTEJIEM BETPSHOH OCHbI.

2(D)

Bpoanas undopmanus

TToBepxHOCTHBIH BUpyC mpocToro reprmeca 1, 2 Tuma
(HSV) ompenensiercst kak GoJie3Hb, OrPAHUYECHHO
MIPOSIBIISIIOIIANCS HA KOXKE HIIM CIIM3UCTOI 0000uKe Oe3
MPU3HAKOB PACTIPOCTPAHEHUs BO BHYTPEHHHUX OpraHax.
CucreMHas HSV HHOpEKIUs 9TO 00JIE3HD,
pacnpocTpaHeHHass BO BHYTPEHHHX OpraHax.

IepBryHOE MHOUIUPOBAHUE BUPYCOM BETPSHOM OCIIBI
u onosceBaromero jumas (VZV) 3To TposBiIeHHe
vHpeKMH y  TalueHTa,  KOTOPBIA  SIBISIETCS
HMMYHOJIOTHYECKH HauBHBIM K VZV.

B uenom, mnepBuunas VZV mpencraBiseT coOoi
'BETPSHKY', KOTOpas yalle BCEro NpOSBIAETCS Kak
MHOYKECTBCHHBIC 30HBI KOXKHOT'O MOPAXXCHUS, KOTOPHIC
MOCJIEAOBATEIbHO  MPOXOJAT  CICAYIOIIUE  CTaIuH
Pa3BUTHS: ATHO, NAIyJIa, BE3UKYJIa, MyCTyIa.

HOpa)KEHI/I}I HUMCIOT TCHACHOHWIO MPOABIIATHCA Ha BCEM
TCJIC U IPOXOAUTH PA3JIMYHBIC CTaIUH.

Pacmipoctpanennas  VZV ~ MOXeT pa3BUBaThCS Yy
AMMYHHOOCIIA0JICHHBIX JIMI[ C BOBJICYCHHEM JIETKHX,
MEYCHH, LEHTPAIbHON HEPBHON CUCTEMBI M JAPYTHX
BHYTPEHHHX OPI'aHOB.

HeocnoxxHeHHble (QOpPMBI  ONOSCHIBAIOLICTO  JIMILAS

ONpeACIIAOTCA Kak CHGLII/I(I)I/I‘ICCKI/IC KOXHBIC
MPOABJICHUSA, OI'PAHUYCHHBIC HE Ooiee ueM TpeMs
30HaMH.

PacnpocTpaHeHHbI WM MHBa3UBHBIA ONOSICHIBAOIINNA
JHIIAH  ONpeseNsseTcs KaK CHeUPHYSCKUe KOXKHBIC
TMIOSIBJICHUSI, pAacIIPOCTPaHEHHbBIE B O0JIee 4eM TpexX 30HaxX
u/uaM  Tpu  HaNIHYUH MIPU3HAKOB  BOBJIEUEHUS
BHYTPEHHHX OpPTraHOB.

156



The definition of a clinically significant exposure to an
individual with active VZV infection varies by whether
the infected individual presents with varicella
(chickenpox) or zoster (shingles).

Varicella may be spread to a susceptible individual by
either airborne exposure or direct contact with a lesion.

In contrast, an infectious exposure to someone with
zoster requires direct contact with a lesion.

Accordingly, a significant exposure to varicella is
defined by face-to- face contact with someone with
chickenpox, while a significant exposure to someone
with zoster requires direct contact with a lesion.

The minimum duration of airborne exposure necessary
to allow transmission is not known.

In general, most experts consider the minimum to be
somewhere in the range of 5-60 min.

Rationale

« Superficial HSV infections are typically self-limited in
immunocompetent patients, but immunosuppressive
medication in KTRs increases the risk for invasive and
disseminated HSV infection; treatment of superficial
HSV infections with oral acyclovir or valacyclovir is
safe and effective.

e Systemic HSV infections represent a potentially
lifethreatening complication to immunosuppressed
KTRs.

Intensive treatment of systemic HSV infection with
intravenous acyclovir and a reduction in the amount of
immunosuppressive medication is warranted to prevent
progression and further dissemination of HSV.

« Primary VZV infection is potentially life-threatening to
KTRs.

Treatment with intravenous acyclovir is safe and
effective.

« Herpes zoster infection is potentially life-threatening

to KTRs.

Treatment with oral acyclovir or valacyclovir is safe and
effective.
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OnpeesieHne KIMHMYECKU 3HAUUMOIO BO3NEHCTBHS Ha
(uznueckoe MO ¢ akTHBHOM hopmoit VZV undekimu
3aBUCUT OT TOTO, €CThb JIM Yy MHGHUIUPOBAHHOIO JIUIIA
BeTpstHast ocmia (BETPSIHKA) MIIM OTOSCHIBAIOIIHIA JIHIITA.

BerpsHka MokeT nepesaBaThCs 0 BO3AYXY WIH depe3
TIPSIMOM KOHTAKT C MOPaXCHHBIM JIMLIOM

Hampotus, WHQPEKIINOHHOE BO3elCTBUE
OIOSICHIBAIOIIETO JIMINAs Ha Koro-imubo  Tpedyer
HEIOCPEJICTBEHHOTO ~ KOHTakTa C MOPaYKEHHBIM
YYacCTKOM.

TakuM  00pa3oM,  3HAYMTENHLHOCTh  BO3JCHCTBHSA

BeTpHHOﬁ OCIIbI ONPEACIIACTCA JTNYHBIM YCJIOBCUCCKUM
KOHTAaKTOM C HOCHUTCIIEM BCTPAHKH, TPU ITOM
3HAYUTEILHOCTh BO3JCHCTBUS OIIOSCHIBAIONIETO JIMIIIAS
OnpeaAcIsACTCA KOHTAKTOM C TIOPaXCHHBIM Y4YaCTKOM
KOXH.

MunumanpHas MNPpOAOJDKUTCIIBHOCTh  KOHTAaKTa  JId
nepeaayu BHpYyCa BO3AYIIHO-KaIlC€JIbHBIM MYTEM HE
HU3BCCTHA.

B  umenoM  QONBIIMHCTBO — OKCIIEPTOB  CUUTAIOT
MHUHHAMAJIbHO HEOOXOIUMBIM BPEMEHEM IPHUMEPHO
nrana3oH 5-60 muH.

ObocHoBanue

e TloBepxnoctHpie HSV  wuHOekimu  0OBIYHO
CaMOOTPaHUYEHBl Y MAlMeHTOB C  CHJIBHBIM

HMMYHHTETOM, HO WMMYHOIOJABISIONIAs Tepamus Y
KTRs yBenuuuBaer puck uHpuuupoBanus HSV
MHBAa3UBHBIM M JUCCEMHUHHMPOBAHHBIM;  JICUCHUE
nosepxHocTHo  HSV  unbexuun [IEpPOPaILHO
AIMKIOBUPOM  WIM  BaJalUKIOBHPOM  SIBJISETCS
6e3omacHbIM U 3G PEKTUBHBIM.

e Cucremusle HSV wuHbexuun npeacTaBisioT coOoi

MIOTEHIIUAIIBHO OTIACHBIE JUIS JKM3HU OCIIOXKHEHUS IS
nMMmyHOcyTipeccuBHBIX KTRS.

WutencuBHas Ttepanust cucreMHoit HSV  wunbpexumn

BHYTPUBEHHBIM  allMKJIOBUPOM U  yYMEHBIICHHEM
MMMYHOIOJABIISIONIEH — Tepanuu rapaHTUPOBAHHO
MpeJOTBpaIlacT rporpecc JajbHEHILEero

pacripoctpanenus HSV.

e [lepsuunas VZV unpexnus sABISETCS MOTEHLIUATILHO
omacHo# st xku3Hu KTRS.
JleueHne  BHYTPHBEHHBIM ABJIACTCS
6e30macHbIM U 3Q(HEKTHBHBIM.

AIUKIIOBUPOM

e OnosCHIBAIONUI JIMIIAK SBISETCS IMOTEHIMAIBHO
omnacHoi JyIst sxu3Hu KTRS.

Jleyenue IIEPOPAIILHO
BaJIALIMKIIOBUPOM SABJIACTCS

aL[l/IK.I'IOBI/IpOM 1501050
0e30MmacHbBIM u
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¢ Disseminated or invasive zoster is

lifethreatening to KTRs.

herpes

Treatment with intravenous acyclovir and a temporary
reduction in the amount of immunosuppressive
medication is safe and effective.

e The use of varicella zoster immunoglobulin or
commercial intravenous immunoglobulin  products
within 96 h of exposure to VZV prevents or modifies
varicella in susceptible individuals.

« Oral acyclovir begun within 7-10 days after varicella
exposure and continued for 7 days appears to be a
reasonable alternative to immunoglobulin to prevent or
modify primary varicella in susceptible individuals
(329,330).

Superficial HSV infection

Serologic evidence of HSV1 and HSV2 is common in
the general population.

Although periodic reactivation of HSV1 and HSV2
infection occurs, these episodes tend to be self-limited in
immunocompetent individuals.

However, episodes of invasive or disseminated HSV
may occur in KTRs receiving immunosuppressive
medications, and indeed the incidence of invasive HSV
is higher in KTRs than in the general population
(331,332).

Hcrounux:American Journal of Transplantation 2009; 9
(Suppl 3): S44-S58 S51 Chapter 13 rnasa 13

The highest incidence of HSV reactivation occurs early
after transplantation, with the greatest risk occurring
during the first month following transplantation (333).

While presentation later after transplant is associated
with a lower risk of dissemination, treatment of
superficial infection with oral acyclovir, valacyclovir or
famciclovir is still recommended, given the safety and
efficacy of these medications (333).

To prevent dissemination, it seems prudent to continue
treatment until there are no new, active lesions.

SECTIONII CHAPTER 13
3¢ )EKTUBHBIM.
. JIMCCEMUHUPOBAHHBIN 203051 MHBAa3WBHBIA
OIOSICHIBAIONIUIN  JIMIIAKM, SBISETCS  IMOTCHIMAIBHO

omacubM i xu3Hu KTRS.

JledeHne BHYTPHBEHHO AalMKIOBHPOM W BPEMEHHOE
YMEHbIIIEHHE HUMMYHOIOAABIISIONIEH Tepauu SBISIOTCS
6e3onacHbIMU U 3()(HEKTHBHBIMH.

* Hcnonb3oBaHue  MMMYHOINIOOYJIHUHOB  IIPOTUB
BeTPSIHOM  OCHBI  WIM  IPOCTBIX  BHYTPUBEHHBIX
UMMYHOTI100yIMHOB B nepBbie 96 4. mocne Bo3aeiicTBus
VZV npenorBpauiaer win U3MeHseT (HOpMbl BETPSHON
OCTIBI Y TTOIBEPKEHHBIX JTHIL.

e JlepopambHBIi TpWeM  anWKIOBHpA, HAYaTBIH B
teuenue 7-10 mHe# mocse BO3AeHCTBHS BETPSHON OCIIBI
U TPOAOJDKEHHBI B TEUYEHUE / IHEH, IMO-BHIUMOMY,

ABJIAETCA pasyMHOI aJIbTePHATUBOM
UMMYHOIIOOyJIMHaM A8 [PeAOTBpAallleHus WU
U3MEHEHUS nepBU4HOH  GopMbl  MHOULUPOBAHUSL

BETPSHOW OCIOH y mojBepxkeHHbIX L (329,330).

HosepxnocTHasg HSV nndexumns

Cepounornueckue mpuzHakd HSV1 u HSV2 seistores
o0mIepacnpoCTPaHCHHBIM SIBIICHHEM y BCErO HACEICHUS
B LICJIOM.

XoTs BO3HHMKAET Meproandeckas peaktupamus HSV1 u
HSV2 undekuuii, 3TH 51H30/1b1, KaK MPABUIIO, POXOISAT
CaMH Y IMMYHOKOMIIETEHTHBIX JIUI.

OpHako SNU301bl MPOSIBICHUS WHBA3HBHOTO WM
nuccemunupoBanHoro HSV nabmopatotres 'y KTRs,
MOJIYYaIOIUX UMMYHOIIOIABIISIONINE MEJIUKAMEHTHI, H,
JNIEUCTBUTEIBHO, 3a00/€BaEMOCTh HMHBa3WBHBEIM HSV
Beime 'y KTRS, dem cpeam HacelgeHHs B ILenoM

(331,332).

Hawubonpimee uucio ciaydaeB Bo3oOHOBiIeHUs HSV
MPOMCXOJUT B Hayalle IIOCIEC TPAHCIUIAHTAIUH, C
HauOOJbIIEH ONACHOCTHIO B TEYEHHE IIEPBOrO Mecsla
nocie tpanciianTanuy (333).

Ecnu  nposiBiIeHME NPOMCXOAMT MO3KE C MOMEHTA
Nepecajiky, TO OHO CBA3aHO C MEHBIIUM DPUCKOM
pacrpoCTpaHeHusl, JE€UECHUE MOBEPXHOCTHOM MH(EKIUU
[EPOPATbHO  AlHUKIOBHPOM, BAIALMKIOBUPOM  HJIH
(baMIMKIOBHPOM  TIO-TIPEXKHEMY — PEKOMEHIyeTCs ¢
ydyeToM  Oe3omacHOCTH U 3()(EKTHBHOCTH  3THX
JIeKapCTBEHHBIX Tpenaparos (333).

Junst MIPeJOTBPAILCHUS pacIpocTpaHeHus
NPEACTAaBIISETCS PasyMHBIM IPOAOJDKATH JEYCHUE 10
TeX IOp, MOKa HE MEepecTaHyT IOSBISATHCI  HOBBIC
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Systemic HSV infection

In contrast to superficial HSV infection, systemic HSV
infection involving the lungs, liver, central nervous
system or other visceral organs represents a potentially
life-threatening complication.

Because  systemic  HSV  is life-threatening,
hospitalization and treatment with intravenous acyclovir
is warranted (333).

If possible, immunosuppressive medications should be
reduced or withdrawn until the infection has resolved.

Intravenous acyclovir should be continued until there is
demonstrative evidence of clinical improvement as
measured by resolution of fever, hypoxia and signs or
symptoms of hepatitis.

Once the patient has reached this level of improvement,
completion of therapy may be carried out using oral
acyclovir or valacyclovir.

Primary varicella zoster infection

Varicella zoster infection can be life-threatening in
KTRs (334,335).

Although some centers have begun to institute the use of
oral acyclovir in the outpatient setting for KTRs, there is
little evidence to confirm the safety and efficacy of this
approach.

Careful selection of patients with assurance of close
clinical follow-up is necessary if oral acyclovir is to be
used in these patients.

Uncomplicated herpes zoster

Although  herpes  zoster can be seen in
immunocompetent  patients, the  presence  of
immunosuppression is associated with an increased risk
for the development of both uncomplicated and
complicated herpes zoster infection.

Patients with only skin disease, but who have lesions
involving more than three dermatomes, are considered to
have disseminated cutaneous zoster.

Similarly, patients with visceral involvement in addition
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My3bIPbKU.

Cucremuas/rensepaansosannasg HSV undexumus

B ommune ot moepxHocTHOW HSV cucremnas HSV
MHGMEKINS BOBJICKAET JIETKUE, MEUCHb, HEHTPAJIbHYIO
HEpBHYIO CUCTEMY WU JpyTHe BHYTPEHHHE OpPraHBI H
MpeACTaBIsgeT Cco0Oi  OCIOXHEHHE, IOTEHIHAIBHO
OITaCHOE ISl KU3HH.

ITockonbky cucremusli HSV — yrpoxaer >ku3HH,
TpeOYIOTCS TOCIUTATH3AINS U JICUYCHHE BHYTPHBCHHBIM
ankoBupoM (333).

Ecmm BO3MOXHO, HMMYHOIIOJABJIAIONINC JICKapCTBa
JOJIKHBI OBITH COKpamCHbl UK CHATHI 40 TEX II0P, ITOKa
HC BBIJICYCHA I/IH(I)GKLII/IH.

BHyTpuBeHHSBII1 ITpHeM alMKIOBUPA HYXKHO MPOAOIIKATH
JI0 TeX TOop, NMoKa He OyIyT HOJydeHbl OJHO3HAuHbIE
JIOKa3aTeNIbCTBA KIIMHUYECKOTO yIIy4IleHHS,
MPOSIBIISIOIIMECS B W3JI€YCHUH JIMXOPAJKH, THIIOKCUU U
MPU3HAKOB WJIK CUMIITOMOB I'€lIaTHTA.

Ilocne TOrOo, Kak malMEHT IOCTUT TaKOTO YPOBHSA
YITy4IlIeHUH, 3aBepIICHUE Tepanuu MOXeET
OCYILECTBIIATHCS c MIOMOMIBIO MepOPaIbHOTO
aIMKJIOBHPA WM BaJIAIMKIOBUPA.

IlepBuyHOe MHUIUPOBaHNEe BeTPSIHOM 0CNOi

WNHbeknus BeTpsiHON OCIBI MOXET OBITH OIMACHOW IS
xusan KTRS (334,335).

Xotsa HCKOTOPBIC LCHTPBI Ha4vyajIu HCII0JIB30BaATh
nepopaibHO auukiaoBup — amOynatopHo it KTRs,
HUMECTCA MaJl0 CBHUACTCIBCTB [UIsI  TMOATBEPIKIACHUS
6e3onacHOCTH ¥ 3PPEKTUBHOCTH ATOTO MOAXO0/A.

TmartensHeid OTOOpP TAIMEHTOB C YBEPEHHOCTHIO B
rapaHTUPOBAHHOM KIIMHU4YECKOM MOHHUTOPUHIE
HEOOXOMUM, €clM O3THM  IallMeHTaM  Ha3HaueH
MIepPOPANILHO allUKIOBHP.

Heocao:xxHeHHbIe (OPMBI repreca 0cibl

XOTsI OMOSICHIBAIOUINM JIMIIa MOXKET MPOSBIATHCS Y
HMMYHOKOMIIETEHTHBIX  MAalMEHTOB,  IPHUCYTCTBHE
HMMYHOCYIIPECCUH CBSI3aHO C TOBBIIIEHHBIM PHCKOM
pa3BUTHS Kak INPOCTHIX, TaK M OCJOXHEHHBIX (GOopM
OTIOSICHIBIOIIETO JINIIIAS.

CuynuTaercs, 4YTO MAlMEHTHI C TOJBKO  KOXKHBIM
TposIBIICHHEM 3a00JIeBaHus, HO MMEIOIIE TTOPaKEHUS B
Oojee yem Tpex 30HAX, HMEIOT M PaCIpPOCTPAHECHHBIN
KO>KHBIM ONOSICHIBAIOIIUIN JINIIIAM.

AHaTOTHYHBIM 06p330M MalnyeHThl C 3apaXCHUCM
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to skin disease are considered to have disseminated
zoster.

Uncomplicated zoster is a clinical syndrome
characterized by cutaneous clustering of vesicular
lesions in a dermatomal distribution of one or more
adjacent sensory nerves.

An important complication of herpes zoster in
immunocompetent adults is the potential development of
postherpetic neuralgia.

RCTs in healthy adults have demonstrated that the use
of acyclovir, valacyclovir or famciclovir have been
associated with more rapid healing of the skin, as well as
a decreased incidence of both acute neuritis and
postherpetic neuralgia (336,337).

In immunocompromised hosts, patients are at risk not
only of postherpetic neuralgia but also of severe local
dermatomal infection (334).

Similarly, immunosuppressed patients are at increased
risk for the development of disseminated cutaneous
zoster and visceral dissemination.

The more severe the level of immunosuppression, the
greater the risk of dissemination.

Accordingly, prompt initiation of antiviral therapy with
close follow-up is warranted for these patients, even if
they have only superficial skin infection (333).

Disseminated or invasive herpes zoster

Treatment with intravenous acyclovir and temporary
reduction in the amount of immunosuppressive
medication is efficacious (333,338).

Although specific evidence is not available to guide
which immunosuppressive agent should be reduced, it
would seem logical, whenever possible, to reduce the
dosage of CNIs as well as steroids.

In the absence of any evidence of intercurrent rejection,
an effort should be made to maintain the reduced level
of immunosuppression for a minimum of 3-5 days and
until there is evidence of clinical improvement.
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BHYTPEHHUX OpraHOB B [IOTIOJIHEHHE K KOXXHBIM
OOJIE3HSAM CUHTAIOTCS UMEIOIIUMH PACTIPOCTPAHCHHBIH
OITOSICHIBAIOIIMI JTHIIIAM.

Heocnoxxnennas  ocma  sBisfeTcd  KIMHUYECKUM
CHUHJPOMOM, KOTOPBIi XapaKTepU3yeTcs
BE3UKYJIIPHBIMHU KOKHBIMHU MOPaKeHUSIMU c

pacrpocTpaHeHHeM B NIpezaenax OJHOW WM Oosiee 30H
HWHHEpBaLUU YyBCTBUTEJILHBIX HEPBOB.

Baxnoe ocnoxxHenue OIOSICBIBAIOIIETO JHIIAs Y
B3pOCIOI0 MMMYHOKOMIIETEHTHOI'O HACEIEHUSA 3TO
[IOTCHIIUAIILHOE pa3BuTHE MOCTIePIETHYECKON
HEBPAJITUHU.

RCTs cpenu 300pOBBIX B3pOCHBIX IOKA3aiH, YTO
UCIOJIb30BaHNE AUMKIOBHpPA, BAJALMKIOBHPA  HIIN
(damuukiIoBHpa OBUIO CBfI3aHO ¢ Ooyiee OBICTPHIM
32)KHBJICHHEM  KOXH, @  TaKkKe  CHIDKCHHEM
3abo0sIeBaeMOCTH OCTPBIM HEBPUTOM u
MoCTrepreTnIeckoi Hepanrueit (336,337).

Y IMMYyHOKOMIIPOMETHPOBAHHBIX ITAIIMCHTOB €CTh PUCK
HE TOJBKO MOCTIEPHETHYCCKON HEBpAITHH, HO |
CepBhe3HBIX MECTHBIX HHbeKIwmii (334).

AHAJIOTHYHEIM  00pa3oM, HMMYHOCYIPECCHPOBAHHBIE
MAIMEeHThl HMMEIOT TOBBIEHHBIH PHUCK  Pa3BUTHUS
JUCCEMHHUPOBAHHOTO  OMNOSACBHIBAIOIETO  JIMIIAs |
pacrpocTpaHeHUs! BO BHYTPEHHUX OpraHax.

Yem Gonee cepbe3eH YPOBEHb MMMYHOCYNPECCHH, TEM
BBIIIIE PUCK PACTIPOCTPAHEHHUSI.

COOTBETCTBEHHO, OBICTPOE HA4alO0 AaHTUBHPYCHOMN
Tepanuy C JAIBHEUIINM IOCTOSHHBIM MOHHTOPHHIOM
HEOOXOMMMBI TAaKMM MaLHEHTaM, JaXe €CIH y HHUX
JIMIIb HOBEPXHOCTHAs KoxHas nHdekuus (333).

WHBA3HBHBIH

PacnpocTpaHeHHBIH WJIH

ONOSACHIBAIO LM JIMIIA

JleyeHne BHYTPUBEHHO AlUKIOBUPOM U BPEMEHHBIM
yMEHbIIIEHHEM UMMYHOTIOABISIOLIEN Tepanuu
sBysteTcs d¢pdextuBHbM (333,338).

Xotsl cneuu@uyHbIe J10Ka3aTebCTBA HE JOCTYITHBI IS
ONpeeNeHnsl, KaKue HMMYHOIOJABIISIONINEG areHThI
JIOJDKHBI OBITH YMEHBIICHBI, IPECTABIACTCS JIOTUYHBIM,
KOTJa 3TO BO3MOXHO, yMeHbIIHTh 0361 CNIS, a Takxe
CTEPOUOB.

B cmyuae orcyrctBHA < KakMX-TMOO  NPH3HAKOB
UHTEPKYPPEHTHOTO OTTOP)KEHHS HEOOXOMMO
NPWIOKUTD YCWIUS I TOJJIEPXKAHUS CHIDKEHHOTO
YPOBHSI HMMYHOCYIIPECCHH B TEUCHUE KaK MUHUMYM 3-5
JHEW U J10 TeX Iop, OKa He MPOSBITCS JOKa3aTeIbCTBA
KIIMHUYECKOTO YJTy4ILICHUS.
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Prevention of primary varicella zoster infection

The use of varicella zoster immunoglobulin has been
demonstrated to prevent or modify varicella in
immunosuppressed individuals exposed to varicella
(330,333,339).

If varicella zoster immunoglobulin is not available, or if
>96 h have passed since the exposure, some experts
recommend prophylaxis with a 7-day course of oral
acyclovir (80 mg/kg/day administered in four divided
doses with a maximum of 800 mg per dose) beginning
on day 7-10 after varicella exposure (330,339).

The use of varicella vaccine is not recommended as a
postexposure prophylactic strategy in KTRs

Hcrounnk:S58 American Journal of Transplantation
2009; 9 (Suppl 3): S44-S58
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IpoduaakrTnka NEePBUYHOI0
ONOSICHIBAIIMM JIMILIAE€M

HH!]!H!!I/IQOBZIHI/IH

Vcnonb30BaHuEe MMMYHOTJIOOYJIMHOB TIPOTHB BETPSIHOM
OCIIBI MIPOJIEMOHCTPUPOBAIIO BO3MOXHOCTD
pejoTBpaliaTh  WIM  MoguduuupoBaTh  (HOPMBI
BETPSIHOH OCTBl Y HWMMYHOCYIPECCHPOBAHHBIX JIHII,
MOJIBEPTLIMXCA  BO3/EHCTBUIO BETPSHOH  OCIIBI

(330,333,339).

Ecin uMMyHOrNnoOylIMHBI HpPOTHB BETPSIHOW OCIIBI
HEOCTYIHBI WK mpouwio Oomnee 96 4. co BpeMeHH
9KCIO3MIMH, HEKOTOPBIE OKCIEPTHl PEKOMEHIYIOT
MPOBECTH MPOQUIAKTHYECKOE JICUCHUE  /-JHEBHBIM
KypCOM aIlMKJIOBHpa IEPOPATHLHO (80 wr/kr/nenn
pa3OeNeHHbIX HA YeThIpe  JO3bl C MaKCHMAaJbHBIM
pasmepom 800 Mr Ha ofHy g03y) HauuHas ¢ 7-10 mus
mocte Bo3aeicTBus BeTpsiHoi ocnbi(330,339).

He pexomeHnyeTcs HCHONIB30BaTh BaKLUHY BETPSHOM
ocnbl kak npodunakruueckyto crpareruto g KTRs
HOCJIe BO3EHCTBUS MHPEKIUHL.
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13.5: HEPATITIS C VIRUS

13.5.1: We suggest that HCV-infected KTRs be
treated only when the benefits of treatment clearly
outweigh the risk of allograft rejection due to
interferon-based therapy (e.g. fibrosing cholestatic
hepatitis, life-threatening vasculitis). (2D) [Based
on KDIGO Hepatitis C Recommendation 2.1.5.]

13.5.2: We suggest monotherapy with standard
interferon for HCV-infected KTRs in whom the
benefits of antiviral treatment clearly outweigh the
risks. (2D) [Based on KDIGO Hepatitis C
Recommendations 2.2.4 and 4.4.2.]

13.5.3: We suggest that all conventional current
induction and maintenance immunosuppressive

regimens can be used in HCV infected patients. (2D)
[Based on KDIGO Hepatitis C Recommendation 4.3.]

ucrounnk: S52 American Journal of Transplantation
2009; 9 (Suppl 3): S44-S58 Chapter 13 riaBa 13

13.5.4: Measure ALT in HCV-infected patients
monthly for the first 6 months and every 3-6 months,
thereafter.

Perform imaging annually to look for cirrhosis and
hepatocellular carcinoma. (Not Graded) [Based on
KDIGO Hepatitis C Recommendation 4.4.1.] (See
Recommendation 19.3.)

13.5.5: Test HCV-infected patients at least every 3-6
months for proteinuria. (Not Graded) [Based on
KDIGO Hepatitis C Recommendation 4.4.4.]

13.5.5.1: For patients who develop newonset
proteinuria (either urine protein/creatinine ratio >1
or 24-hour urine protein >1 g on two or more
occasions), perform an allograft biopsy with
immunofluorescence and electron microscopy. (Not
Graded) [Based on KDIGO Hepatitis C
Recommendation 4.4.4.]

13.5.6: We suggest that patients with HCV associated
glomerulopathy not receive interferon. (2D) [Based
on KDIGO Hepatitis C Recommendation 4.4.5.]

ALT= alanine aminotransferase; HCV=hepatitis C
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13.5: BUPYC I'EITIATUTA C

13.5.1: MbI npeajiaraeM HH(PpUIIMPOBAHHBIX BUPYCOM
renatuta C KTRS JieyuTh TOJIBKO B TOM cliydae,
KOTI'/1a MPEeUMYIIECTBA JeYeHHs IBHO MepPeBelInBAOT
PUCK  OTTOP:KEHHSI  ANIOTPAHCIVIAHTATA  H3-32
Tepanuu, Oa3upyomleiicas Ha  HHTepdepoHax
(nanpumep, pUGPO3HDBII X0JeCTATHYECKUI TemaTuT,
YIpoKAWIIUA Ku3HU BackyauT). (2D) [Ha ocHoBe
pexomenganuiit KDIGO mo rematuty C 2.1.5.]

13.5.2: Mbl npemjaraeM HpOBOJUTb MOHOTEPAIHIO
CTAHAAPTHBIM HHTepdepoHOM st
uHpuuupoBanHbIX BupycoMm renaruta C KTRs, pias
KOTOPBIX IPEeUMYINeCTBA AHTUBHPYCHOIO JIeYeHMsI
4YeTKo mepeBemuBawT puckn. (2D) [Ha ocHoBe
pexomenganuii KDIGO no rematuty C 2.2.4u 4.4.2.]

13.5.3: Mbl npeasiaraeM HCHo0JIb30BaTh BCE 0ObIYHBIE
TeKylue HUHAYKITH " MOIePKUBAIOIILY IO
HMMYHOMOAABJSIONIYI0  Tepamuio Ajasi OO0JILHBIX,
uHpuuupoBanubix Bupycom rematura C. (2D) [Ha
ocHose pexomenganuii KDIGO mo rematuty C 4.3.]

13.5.4: Mep1  npegiaraem  usmepars AJIT y
NAHUEHTOB, WHQHIUMPOBAHHBIX BHPYCOM TreNaTHTa
C, exeMecsiuHO B NepBble 6 Mecsues u 1 pa3 B
Kkaz/able 3-6 MecsineB MocJjie ITOro.

Boinonnsiiite Y3U  exerogHo sl BBISIBJIEHUS
HMppo3a # TIenaToUe/UIIOJISIPHOMl  KapUHHOMBI.
(Yposenr He [uddepenuuposan) [Ha ocHoBe
pexomenaamuii KDIGO mo rematury C 4.4.1.] (Cm.
pexomengamuio 19.3).

13.5.5: TIpoBepsiiiTe NanMEeHTOB, HH(YPUIIMPOBAHHBIX
BHpYcoM renatuta C, no kpaiiHeii Mepe kaxable 3-6
MecsineB Ha  nportenHypuio. (YpoBens He
Jduddepennuposan) [Ha ocHOBe peKOMEHAAIMIA
KDIGO mno renatuty C 4.4.4.]

13.55.1: Jlnsi mamueHTOB, Y KOTOPBHIX BIIEpBbIe
BbIsIBJIEHA  OpoTedHypusi (00  COOTHOLIEHHE
NpOTeHHYpHUsi/KpeaTHHUH KpoBu > 1, ambo B
CyTO4YHOIi MoYe Oenka BbIsIBJeHO > 1 r. ABa MIHn

Gojiee  pa3za), HYKHO BBINOJHATH  OHONCHIO
AJVIOTPAHCIUIAHTATA ¢ MMMYHO(JIyOpeCHeHTHON H
3JIeKTPOHHOI  mMukpockonmeii. (Yposenr  He

Juddepennuposan) [Ha ocHOBe peKOMeHAANMiA
KDIGO mno renatuty C 4.4.4.]

13.5.6: MpbI npenjiaraeM He Ha3HA4YaTh MHTEPQEPOH
nauMeHTaM ¢ rjioMepyJonatieil, accOHUMPOBAHHON
¢ HCV. (2D) [ua ocHoBe pexomengaunuii KDIGO mo
rematuty C 4.4.5.]
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virus; KDIGO= Kidney Disease: Improving Global
Outcomes; KTRs= kidney transplant recipients.

Background

The Work Group reviewed the KDIGO Hepatitis C
Guidelines (340) that were applicable to KTRs, and
ultimately agreed with the pertinent guideline
statements.

Only minor modifications (to guideline statement 4.4.1
in the KDIGO Hepatitis C Guidelines) were made,
resulting in recommendation statement 13.5.4.

The Transplant Work Group did not conduct a
systematic review, but relied on the evidence reviewed
by the Hepatitis C Work Group.

A Dbrief synopsis of the rationale for the KDIGO
Hepatitis C Guidelines that are pertinent to KTRs is
presented, with further discussion to the modification of
recommendation 13.5.4.

Details may be found in the Hepatitis C guidelines.

Rationale

Kidney transplant recipients infected with hepatitis C
virus (HCV) have worse patient- and allograft-survival
rates than KTRs without HCV infection.

In addition, HCV-infected KTRs are at increased risk for
several complications, including worsening liver
disease, NODAT and glomerulonephritis.

Thus, close follow-up of the HCV-infected KTR is
prudent.

There are few data to suggest when and how to screen
HCV-infected KTRs for posttransplant complications.

However, given the higher level of immunosuppression
early after transplantation, the Transplant Guideline
Work Group determined that liver enzymes should be
checked every month for the first 6 months of the
posttransplant period, and every 3 months thereafter.

The detection of clinically worsening liver enzymes
should prompt referral for hepatologic evaluation.
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BBoanas unpopmanms

Pabouas  I'pynma cpenama o0030p IIpaktHueckoro
pykoBoactea KDIGO mo remarury C (340), xoropoe
obuto mpuMeHuMo Kk KTRS, ¥ B KOHEYHOM cueTe
COrJIacuiach c COZEPIKALUMHUCS Tam
COOTBETCTBYIOIINMHI PEKOMEHIALIUSIMHU.

BbUIM BHECEHBI JIMIIb HE3HAYMTENbHbIC M3MEHEeHHs (110
nyHkty 4.4.1 Tlpaktuueckoro pykosoacrsa KDIGO no
renatuty C), 4ro npuBeN0 K  (OPMUPOBAHUIO
(uHaNIBHOM peaakuuu pekoMeHaauuii o n. 13.5.4.

Pa6ouas I'pynna no TpaHCIUIAaHTOJIOTHH HE MPOBOIHUIIA
cucTemartuueckuii  0030p, HO  mojarajgach  Ha
JIOKa3aTellbCTBa, paccMoTpeHHbIe Paboueit ['pymmoit mo
renaruty C.

TIpuBOAUTCS KpaTKHii 0030p KpaTkoro 000CHOBaHHUS 110
Ipaktraeckomy pykoBoactBy KDIGO mo remarury C,
koTopsle nMetoT oTHomenne k KTRS, ¢ mampHedmmM

oOcyklieHueM O  BHECEHHI0O  U3MEHEHUH B
pexomenauuu 13.5.4.
[oapobHyro  wHDOpMALMIO  MOXHO  HaWTH B

IIpaxtuueckom pykosoactse KDIGO no renaruty C.
OGocHoBanue

PerunueHT nepecaxeHHOW MOYKH, WHOHIIUPOBAHHBIN
BHPYCOM rernaTura C, nMeer MOKa3aTeNn
BEDKHBAEMOCTH MALMEHTa M aUIOTPAHCIUIAHTATa XYXKe,
yem KTRS 6e3 nndekuuu upyca remnarura C.

Kpome Ttoro, unpunupoBanusle BupycoMm remarura C
KTRS wuMeIOT NOBBINICHHBIH PUCK pa3BUTHA psia

OCIIOKHEHMH, BKJIIOYas o0OOCTpeHHE 3a0osieBaHHMH
neuend, NODAT u rinomepysonedpura.
Takum obpazom, TTOCTOSTHHBIH MOHHTOPHHT

nHunupoBanHbix BupycoM remnaruta C KTR sBnsiercs
pa3yMHBIM.

CylecTByIOT HEMHOTOYHCIIEHHBIE  JaHHbIE O TOM,
KOrjla M Kak MpOBepsATh WHOHIUPOBAHHBIX BHPYCOM
renatuta C KTRS Ha mpeaMer ocioxHeHWil mocie

TpaHCIJIAHTAlIHH.
Onnako BBHUIY Gouee BBICOKOTO YpPOBHS
UMMYHOCYIIPECCHH  Cpa3dy IOcjie TpaHCIUIAHTalLluH,

Pabouas I'pynmna mo TpaHCIIIaHTOJIOTMM peUInia, 4YTO
(epMeHTHI IEYeHH CIIeYeT IIPOBEPSATH K KIBIH MeCsI B
nepBele 6 MecsmeB MOCie TPaHCIUIAHTALlMM, a 3aTeM
Kaxple 3 Mecsma.
O6napyxeHHe

KIIMHUYECKHUX yXy,I[H.IeHI/Iﬁ o
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Annual liver ultrasound and alpha-fetoprotein level to
screen for hepatocellular carcinoma should be
considered in patients with cirrhosis on liver biopsy.

Available evidence indicates that all currently available
induction and maintenance immunosuppressive agents
can be used in KTRs infected with HCV.

Although immunosuppression may cause or contribute
to complications of HCV in KTRs, there is scant
evidence that one type of immunosuppressive agent is
more or less likely to be harmful.

The exception is tacrolimus, which increases the risk for
NODAT, and might be expected to impart at least an
additive risk for NODAT to HCV-infected KTRs.

Interferon is effective for viral eradication in HCV-
infected patients, especially when combined with
ribavirin.

However, the administration of interferon after kidney
transplantation can be deleterious to the allograft and
should generally be avoided in KTRs, unless there is
indication of worsening hepatic injury.

Hepatitis C virus infection has also been implicated in
the pathogenesis of glomerular disease in both native
and transplanted kidneys.

Therefore, the Hepatitis C and Transplant Guideline
Work Groups concluded that HCV-infected KTRs
should be tested for proteinuria every 3—6 months.

As recommended for all KTRs, patients who develop
newonset proteinuria (either urine protein/creatinine
ratio >1 or 24-hour urine protein greater than 1 g on two
or more occasions) should have an allograft biopsy with
immunofluorescence and electron microscopy.

Interferon-based therapies may be effective in treating
HCV-related glomerulopathy in native kidney disease.

However, interferon use in KTRs is associated with an
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(epMeHTaM TICYCHH JOJDKHO YCKOPUTH IPOBEACHHE
TenaToJ0IrHYECKUX MCCIICIOBAHNM,

Exeromusie Y3 meuenm wu ompeneneHue ypOBHA
anb(ha-peTonporerHa ciieyeT MPOBOIUTh Y TAIIUCHTOB
C IMPPO30M, MOATBEP)KAECHHBIM OWOICHEH NedYeHH, B
KauecTBE  CKPUHHHIa  HAa  TeNaTOLEIUTIOIAPHYIO
KapIHHOMY.

JlocTymHBIE OKa3aTeIbCTBa CBUAETENBCTBYIOT, UTO BCE
JMOCTYIIHBIC B  HACTOSIEE BpeMs HWHAYKIHH U
MOJICP)KUBAIOIINE ~ UMMYHOIIO/IABJISAIONINE  areHTBI
MoryT ucnonb3oBarbes st KTRS, uHbHuMpoBaHHBIX
Bupycom renaruta C.

XoTs MMMYHOCYNpEcCHs  MOXET  BbI3BaTb WU
criocobcTBoBaTh (popmupoBaHHIo ociokHeHuit y KTRS
¢ Bupycom rematurta C, cylecTByeT  Malio
JIOKAa3aTeNCTB TOTO, YTO KaKOH-TO KOHKPETHBIM THII
HUMMYHOIIOJABJIAOMINUX aréHTOB HAHOCUT BpEA C
OoublIel MM MEHBIIIEH BEPOSTHOCTBIO.

UckrouennemM  sBIIETCS  TAKpOJIMMYC,  KOTOPBIN
nopbimaer puck NODAT u MOXHO OXHJIaTh, YTO OH
BbI3bIBaeT MO KpaifHeil mepe poct pucka NODAT y
KTRS, uapummpoBanHbx BHpycoMm renaruta C.

Hurepdepon spusgercs 3pGEKTUBHBIM CPEICTBOM AT
Je4eHUs BHUPYCOB Yy MALUEHTOB, HH(MULUPOBAHHBIX
BupycoM remartura C, 0COOCHHO MpU COYETAaHHU C
pubaBUPHHOM.

OmHako Ha3HAYEHNE uHtepdepona rmociie
TPAHCIUIAHTAIIMM TOYKH MOXKET OBITh OIACHBIM ISt
AIJIOTPAHCIUIAHTaTa, U OOBIYHO cieayeT u3berath ero
npumenenus s KTRS, ecnmn TOmbKko HET MPH3HAKOB
YXyIIICHHS TICYCHOUHOTO TOPAKEHHUS.

Wudexnus Bupyca renarura C y4acTByeT B IATOTEHE3E
IJIOMEpYJIIpHOI  0OJE3HM Kak B HATHBHBIX, TaK U B
TPaHCIUIAHTUPOBAHHBIX [OYKAX.

Taxum o0pazom, Pabouas I'pynmna o
Tpancrutantonorun u PabGouast ['pynna no remarury C
NPUIUIA K 3aKIIOYEHHI0, YTO HMHQHIMPOBAHHEBIC

BupycoMm renatuta C KTRS H0/mKHBI HCCIEIOBaThCS HA
MIPOTEHHYPHIO Kaxple 3-6 MecsIes.

Kak pexomennmyercss mns Bcex KTRS, mammenTtam, y
KOTODbIX  BIIEPBBIE  BBIABIAETCA  IPOTEHUHYPUs
(cooTHOLIEHHE MPOTEHHYPUH M KpeaTWHHHA KpoBH > 1
WY BbIABICHHUE ABa WM Oojee pa3 B CyTOUHOH Moue
Oenka Oosbmie 1 r.) NOJDKHBI — IPONTH  OHOICHIO
QUIOTPaHCIUIAHTaTa € HMMYHO(IYOpPECUEHTHOH u
3JIEKTPOHHOW MUKPOCKOTIHEH.

OcHoBaHHasi Ha HHTep(dEpOHE Tepamus MOXKET ObITh
3¢ dexTHBHA Npyd  JICYCHUH  TIIOMEPYJIONATHH,
accoUMupoBaHHOM ¢ Bupycom rematuta C, mpum
3a00JIeBaHUAX HATHBHBIX TOYEK.

Bmecte ¢ Ttem, npumeneHue wuHTepdepoHa y KTRS
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increased risk of rejection.

The risk of kidney allograft loss from progressive HCV-
associated glomerulopathy compared to that from
interferon-induced rejection is unknown.

Ribavirin can reduce proteinuria in HCV-associated
glomerulopathy, although its impact on kidney function
is unknown and it does not lead to viral clearance.

Hcrounuk:S58 American Journal of Transplantation
2009; 9 (Suppl 3): S44-S58
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CBA3aHO C IMOBBIIIEHHBIM PUCKOM OTTOPKCHUS.

Puck moTepum MOUEUHOro  aNIOTPAHCIUIAHTaTa OT
IPOrPECCUPYIOLIEH TJIOMEpYJIONaTHH, CBS3aHHOH ¢
BUpycoM renarura C, M0 CPaBHEHHUIO C OTTOP)KECHUEM,
BEI3BaHHBIM HHTEP(EPOHOM, HEH3BECTEH.

PubaBuprH MOXET CHH3UTH HPOTEHHYPHIO IIPH
TJIOMEPYJIONIATHH, CBA3aHHOW ¢ BHpycoMm remarura C,
XOTS €ro BO3JeHCTBHE Ha (DYHKIHIO MOYEK HEH3BECTHO
1 HE BelIeT K HM3JICUCHHIO BUpYyca.
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13.6: HEPATITIS B VIRUS

13.6.1: We suggest that any currently available
induction and maintenance immunosuppressive
medication can be used in HBVinfected KTRs. (2D)

Hcrounux: American Journal of Transplantation 2009; 9
(Suppl 3): S44-S58 S53 Chapter 13 rinasa 13

13.6.2: We suggest that interferon treatment should
generally be avoided in HBVinfected KTRs. (2C)

13.6.3: We suggest that all HBsAg-positive KTRs
receive prophylaxis with tenofovir, entecavir, or
lamivudine. (2B)

13.6.3.1: Tenofovir or entecavir are preferable to
lamivudine, to minimize development of potential
drug resistance, unless medication cost requires that
lamivudine be used. (Not Graded)

13.6.3.2: During therapy with antivirals, measure
HBV DNA and ALT levels every 3 months to
monitor efficacy and to detect drug resistance. (Not
Graded)

13.6.4: We suggest treatment with adefovir or
tenofovir for KTRs with lamivudine resistance (>5
log10 copies/mL rebound of HBV-DNA). (2D)

13.6.5: Screen HBsAg-positive patients with cirrhosis
for hepatocellular carcinoma every 12 months with
liver ultrasound and alpha feto-protein. (Not
Graded) (See Recommendation 19.3.)

13.6.6: We suggest that patients who are negative for
HBsAg and have HBsAD titer <10 mIU/mL receive
booster vaccination to raise the titer to >100
mlU/mL. (2D)

ALT= alanine aminotransferase; HBsAb= antibody
to hepatitis B surface antigen; HBsAg= hepatitis B
surface antigen; HBV= hepatitis B virus; KTRs=
kidney transplant recipients.
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13.6: BUPYC I'EIIATUTA B

13.6.1: MbI npeasiaraeM MCHOJB30BaTh JUIS1  BeeX
uHpumuposannbsix HBV KTRS s1100ble focTynHble B
HacTosillee BpeMsi BHJIbl HMHIYKIHMOHHOI "
NoA/JepKUBaIOLIeH HMMYHONOAABJISIOIIEi
Tepanuu(2D).

13.6.2: Msl mnpemyiaraeM B OCHOBHOM W30erath
JIeYeHust HHQUIITPOBAHHBIX HBV KTRs
uHTeppeponom. (2 C)

13.6.3: MbI mpeniaraem BcemM HBSAQ-mo3uTHBHBIM

KTRs Ha3sHauaTh npoQUIAKTHYeCKOe JeyeHHe
TeHO(OBHPOM, IHTEKABHPOM WJIM JAMHBYAMHOM.
(2B)

13.6.3.1: TeHo¢oBUp MJIM 3IHTEKABUP SIBJISIOTCS
NPeANOYTHTEIHLHBIME TEpel  JaAMUBYAHHOM Uit
CBeJeHHsT K MHHHMYMY HOTEHUHAJIBHOIO PHCKA

pa3sBuTHUA PE3UCTEHTHOCTH K JEKAPCTBCHHBIM
nmpemaparaM, B Tex CjIy4YasaX Koraa cCcTrouMOCTh
JIEKapCTB HE uMeer pemaimero 3HAYCHHUA.

(Yporenn He Tuddepennuponan)

13.6.3.2: B mnpouecce Tepanuu AHTUBHPYCHBLIMH
npenapaTtaMu cjenyet usmepsth yposuu JHK HBV
u AJT kaxaple 3 Mecsina /JJsi MOHHMTOPHHIA
3(pdexTUBHOCTH U 00HAPYKEHHS PE3UCTEHTHOCTH K
JieKapcTBeHHbIM  mpenapatam. (Yposenr  He

Juddepenuuponan)

13.6.4: M»bl mnpexiaraeM MPOBOIUTHL JieYeHHE
agepoBupom  win TeHodoBupom i KTRs c
PE3MCTEHTHOCTBIO K JiaMuByuHy (> 10° konmii B M
HBYV -JHK). (2D)

13.6.5: TIpoBoauth ckpuHUHr HBSAQ-NO3MTHBHBIX
NALMEHTOB C WHPPO30M HA TreNnaToue/UIIJISIPHYIO
KApUMHOMY Kaxable 12 mecsineB Meroaom Y3HU
TMeYyeHH M ONpeJeleHHeM  YPOBHA  ajab(a-
¢deronporenna. (Yposenr He Iud¢epenuuponan)
(Cm. pexomenganuio 19.3).

13.6.6: Mpbl mnpemsiaraeM malMeHTaM, KOTOpbIe
saBasoTcs HBSAQ-HeraTHBHBIMM UM MMEIOT THTPBI
HBsAb menee 10 mlU/mii., mpoBoaUTh YCHJIEHHYIO
BAKIHUHAIIMIO JUISl TOBBIIIEHHS TUTPOB /10 YPOBHsI
>100 miU/ma. (2D)
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Background

Patients with CKD stage 5 are at increased risk of
acquiring HBV infection.

Infection can be acquired through infected blood
products, or transmission from another infected patient
in a dialysis unit.

The risk has come down considerably in Western
countries following the introduction of universal
immunization and strict isolation practices, but remains
substantial in developing countries.

Screening for HBV infection is done by serologic testing
for hepatitis B surface antigen (HBsAQ).

NAT for the presence of HBV DNA gives a more
accurate idea of the infection load.

Viral replication is accelerated following introduction of
immunosuppression in KTRs.

A number of studies have shown that HBV infection
increases the risk of mortality, most often due to liver
disease and graft failure.

Effective antiviral therapy permits inhibition of viral
replication and retards development of progressive liver
disease, and may lower the risk of liver cancer.

Rationale

e HBV-infected patients exhibit increased viral
replication and are at risk for progressive liver disease
after kidney transplantation.

e HBsAg positivity is an independent risk factor for
mortality and graft failure.

* HBsAg-negative patients are at low risk of increased
viral replication and progressive liver disease.

« Prospective studies have shown that antiviral agents
normalize alanine aminotransferase (ALT), and induce
clearance of HBV-DNA and hepatitis B E antigen
(HBeAg).

Antiviral agents are best used as prophylaxis, since
KTRs not initiated on antiviral agents at the time of
transplantation often develop enhanced viral replication
and hepatic dysfunction.

e ALT activity is lower in KTRs than in the general
population, and is unreliable as a marker of liver disease

SECTION Il CHAPTER 13

BBonnasi undopmanus

ITanmentsr ¢ TepmunanpHOM craauedt XIIH wumeror
HOBBIICHHBIH puck 3apaxenus HBV.

Wndunuposanue MOXKET MIPOU30UTH yepes
MHOUIMPOBAHHBIE IIpeTapaThl KPOBH MM mepenadeit
HHOGEKIIMA OT J[APYroro 3apaKCeHHOTO TAIleHTa B
OT/IeTICHUH AUATN3a.

Puck 3HauMTENBHO  CHU3WICA B 3amaJHbIX CTpaHax
Hocye BHEAPEHUS BceoOIel IMMYHH3AIUH U MPaKTHKH
CTPOrOi  HM30JIMU  3aPAKECHHBIX IALUEHTOB, HO
OCTaeTCs BECbMa 3HAUMTEIBHBIM B Pa3BHBAIOLIMXCS
CTpaHax.

Ckpunuar Ha  HBV  wundexkumro  mpoBoautcs
CepPOJIOTHIECKMM  TECTHPOBaHMEM  HA  aHTHTENa
MOBEPXHOCTHOTO anTHreHa remarura B (HBSAQ).

NAT na mammune HBV JIHK paer Oomee derkoe
ornpeeieHne NHQOEKIIMOHHOM HaArpy3KH.

BupycHas permnukanus yckopsieTcss TOcie Hadaia
ummyHocynpeccun y KTRs.

Psin uccnenoBanmii mokazanu, uro HBV moBsimiaer pruck
CMEpPTHOCTH, 4Yalle BCEro H3-3a OOJE3HH IICYCHH,
3a00ieBaHUs U THOEIIN TPAHCIUIAHTATA.

O¢dexkTuBHass aHTUBHpYCHAas Tepamus IO3BOJISIET
UHIHOUPOBATh BHPYCHYIO PEIUIMKALMIO U CACPKUBACT
pa3BUTHE TPOTPECCHPYIOINX 3a00NeBaHMil MEeYeHn H
MO>KET CHU3UTh PHUCK PaKa ITeueHH.

ObocnoBanne

¢ HBV-uHpUUIHUpOBaHHBIC MALKUCHTHI JEMOHCTPUPYIOT
YBEJIUUEHHE BHUPYCHOM pEIUIMKAlMKd W IOJBEPraroTCs
PHCKY TIpOrpeccHpoBaHUSl  OOJIE3HH II€YEHH IIOCIe
TPaHCIJIAHTALIUH [TOYEeK.

¢ HBSAQ-NO3UTHBHOCTh  SIBISICTCS ~ HE3aBHCHUMBIM
(hakTOpOM pHCKa CMEPTHOCTH M THOEJIH TPaHCIUIAHTaTA.

* HBSAQ- HeraTuBHbBIC MAIMEHThI UMCIOT HU3KHH PUCK
YBEITHYCHHS BUPYCHOI PeIUIHKALIAH u
[IPOrPECCUPOBAHMS OOJIE3HH TICUCHHL.

e TIpOCHEKTHUBHBIC HCCICIOBAHUS [MOKA3alH, YTO
AQHTUBUPYCHBIC areHThl HOpMaIu3yoT AJIT, BBI3BIBAIOT
ucuyesHoBenne JIHK HBV u anturen E rematuta B
(HBeAg).

AHTUBHPYCHBIE  areHThl  HAWIydllUM  00pa3oM
UCIIONB3YIOTCS Ul NpoGUIakTHKY, Tockoabky y KTRS,
HE NPUHUMAIOLUINX aHTUBUPYCHBIX areHTOB HA MOMEHT
Hepecajiki, 9acTO Pa3BUBACTCA yCHICHHAas BHpPYyCHAs
PEIIHKANUS ¥ TIeUeHOYHAs TUCHYHKIHS.

e AJIT axtuBHocth Hke y KTRS, d"em cpemun
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activity by itself.

Serial monitoring of HBV DNA is required to assess
treatment efficacy.

A rise in DNA copy number suggests development of
resistance.

e The newer nucleoside analogues, adefovir and
tenofovir are effective for treatment of lamivudine-
resistant HBV infection.

Hepatitis B virus infected patients are at risk of
exacerbation of the infection, progressive liver disease
and development of hepatocellular carcinoma after
kidney transplantation.

The rate of HBV infection in CKD stage 5 patients as
determined by seropositivity for HBsAg varies between
0% and 8% in developed countries (341).

The US Centers for Disease Control and Prevention
(CDC) estimates that the prevalence of HBsAg-positive
patients in the US dialysis population has declined from
7.8% to 0.9%, with an estimated incidence of disease in
2000 of 0.05% (342).

This has largely been due to widespread use of universal
precautions, screening of the blood supply, the use of
erythropoiesis-stimulating  agents  (ESAs), HBV
vaccination and strict implementation of segregation of
HBsAgpositive from HBsAg-negative patients during
hemodialysis with dedicated machines and staff for each

group.

The prevalence, however, is much higher (10-20%) in
developing countries.

Hepatitis B virus infection in CKD stage 5 patients is
usually asymptomatic even in the acute phase, with
about 80% of patients progressing to a chronic carrier
state (343).

Immunosuppression following kidney transplantation
leads to increased replication of HBV and results in
progressive liver disease.

Assessing the natural history of hepatitis B among KTRs
is difficult for several reasons (344).
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NOMyJSIIMK B LIEJIOM, W camMa Mo cebe sBiseTcs
HEHAJIKHBIM MapKepOM aKTUBHOCTU 3a00JIeBaHUS
MEeYEHU.

Hns  ouenkn 3PQEeKTUBHOCTH JieueHHs Tpedyercs
nocnenoBaTenbHb MoHUTOpHHT HBV JTHK.

VBenuueHne 4mclia  KOIHM
pa3BUTHE PE3UCTEHTHOCTH.

JHK  npennonaraer

e Boyiee HOBbIE aHAJOTW HYKJICO3HWJOB, aneOBHp U
TeHOo(OBHUD, 3 PEKTUBHBI IS JICYEHUS
JaMUBYIUHpe3UCTeHTHON uHpekuun HBV.

[TanmenTtsl, MHGHUUMPOBaHHBIE BHPYCOM remaTtura B,

HOABEPraloTCs  PHCKYy  00OCTpeHHs  HMH(GEKLuH,
IIPOrpecCcUpoBaHus 3a00J€BaHUS IIE€UYEHU U Pa3BUTUA
TeNaToNeILTIONSIPHOMN KapIIMHOMBI nocie

TpaHCIUTAaHTAlUX ITOYCK.

Yactora HBV y nanueHToB ¢ TepMUHAJIBHOW CTaaueit
XIIH, OTIpEAETISIOIASICS KakK HBsAg-
CEpOIO3UTUBHOCTh, Bapbupyercs oT 0 % mo 8 % B
pas3BUTHIX cTpaHax (341).

Ilo omenkam ILleHTpoB KOHTPONS H TPODUIAKTUKH
3abonesannii B CIIA (CDC) pacnpocTpaHeHHOCTh
HBsAgQ-io3utuBHbix mamueHtoB B CHIA  cpean
JIHMAIM3HBIX MalueHToB cHu3uiack ¢ 7,8 % mo 0,9 %,

IpHU OIEHKax N0 ciaydasMm 3aboseBanus B 2000r. Ha
yposae 0,05 % (342).

OT0 BO MHOrOM OBUIO OOYCIOBJICHO IIMPOKHM
HCTIOIb30BaHIEM YHUBEPCAIbHBIX Mep
IIPETOCTOPOKHOCTH, MPOBEICHNEM CKPUHUHTA
JOHOPCKOH  KpOBH,  HCIIOJIb30BaHUEM areHToB
CTUMYyJISITOpa 3putpornodsa, HBV - pakmunranumeit u
CTPOTUM cobnroneHnemM pazneneHus HBsAg-

no3uTuBHBIX OT HBSAQ- HeraTWBHBIX MAalMEHTOB BO
BpeMs IeMOJHualii3a C BbIIEJICHHEM OOOpYAOBaHUS U
MepcoHaa JUIs KaX0H rPyTIIIbL.

PacrpocTpaHeHHOCTb, OJIHAKO, SIBJIIETCS Topas3no Oosee
Boicokoii (10-20 %) B pa3BHBAIOIINXCS CTPAHAX.

WNuduumpoBanne BUPycOoM renatuta By manueHToB ¢
tepmuHanbHOM cramueir XIIH sBusercss  0ObIgHO
OeCCHMITTOMHBIM JIaXke B ocTpoit dase, u y okosno 80 %
TaKUX IAlIMEHTOB HMEETCS CTaTyc XPOHHYECKOTO
HocuTenbeTBa (343).

HNmmyHOCcynpeccuss  mociae  TPaHCIUIAHTAlMM — MOYKHU
BeIeT K yBesqnueHHo perunkauuud BI'B u nmpuBoaut k
TPOTPECCHPOBAHUIO 3a00JIEBaHNUS TIEUSHH.

Ionyuernne wuHOPMAMM O €CTECTBEHHOM XOJE
passutus rematuta B cpenn KTRS 3atpynaeno mo psamy
npuunH (344).
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Aminotransferase activity is lower in this population,
which hampers recognition of HBV-related liver disease
(345).

In a meta-analysis (346) of six observational studies
(6050 patients), HBsAg positivity was found to be an
independent and significant risk factor for mortality (RR
2.49, 95% CIl 1.64-3.78) and graft failure (RR 1.44,
95% CI 1.02-2.04).

Hcrounnk: S54 American Journal of Transplantation
2009; 9 (Suppl 3): S44-S58 Chapter 13 riasa 13

This finding was confirmed in later observational
studies.

In a study of 286 kidney transplant patients, liver-related
deathwas the most common cause of death in HBV-
positive patients (347).

A survey from the South Eastern Organ Procurement
Foundation demonstrated a detrimental effect of HBV
infection on patient survival (p = 0.02) and graft survival
(p = 0.05) in 13287 patients who underwent kidney
transplantation between 1977 and 1987 in the United
States (348).

Patient survival was 62% and 66% at 10 years for
HBsAg-positive and -negative KTRs (p = 0.02).

The 10-year survival rate of HBsAg-positive KTRs
(45%) compares poorly with HCV-infected patients
(65%).

In patients with biopsy diagnosis of cirrhosis, 10-year
survival was 26% (349).

Many studies provided only limited details of virology
and did not incorporate liver histology before kidney
transplantation, leading to underestimation of the
severity of liver disease at the time of transplantation.

The only study that carried out serial biopsies found
histological deterioration in 85% of HBsAg-positive
patients at a mean interval of 66 months.

Approximately, 28% showed cirrhosis, whereas no
patients had been cirrhotic on baseline biopsy (350).

Among those with cirrhosis, hepatocellular carcinoma
was found in 23%, suggesting an annual incidence of
between 2.5% and 5%.
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ACT axkTHBHOCTH HW)KE€ B OTOW MOMYJSIIHM, YTO
OPENATCTBYET  BBIABICHHIO  3a00JCBaHHA  IEYCHH,
ces3anHbIX ¢ HBV (345).

B wmeraanammze (346) 1mectn  0OCepBAMOHHBIX
nccnenoBannii (6050  manmeHTOB) HBsAg-
[O3UTHBHOCTh  BBISBIICHA KaK  HE3aBUCHMBIA W
3HAYMTENbHBIN (akTop pucka cmeptaocT (RR 2.49,
Ku 1.64-3.78 95 %) u rubenu tpancmianTara (RR 1,44,
95 % 1.02-2.04 CI).

DTOT BBIBOJ ObUT MOATBEPXKICH B XOJ€ NajlbHEHIINX
00cepBalMOHHBIX UCCIIEJOBAaHHH.

B wuccnenoBanun 286 manueHTOB MOCHIE — IepecagkH
TOYeK MOBPEXKIEHNUS, CBA3AHHBIC C MEYEHBIO, ABISIOTCS
Hanbolee pacIpoCTPaHEHHOW NPUUMHON CcMepTu Yy
HBV- no3utiBHBIX TareHToB (347).

UccnenoBanus FOro-Bocrounoro ®onma mo 3abopy
Opra”oB mokasaiu OoTpulaTenbHOe Bo3aelictBue HBV
Ha BepKuBaHue namuentoB (P = 0,02) u  BbDKHMBaHuE
tparcrutanTara (p = 0,05) y 13287 marmeHToB, KOTOPBIM
OblUTa TMpOBEJCHA TPAHCIUIAHTAIUS TOYKH B IEPHOJ
1977-1987 rr. B CIIIA (348).

IIponieHT BbDKHMBaHUS HanueHTOB ObLT 62 % u 66 %
yepe3 10 ner y HBSAQ-MO3UTHUBHBIX M -HETaTHBHBIX
KTRs (p =0,02).

10-nerusist BepKHBaeMocTh HBSAQ-nosutuBHBIX KTRS
(45%) IIOXO CpaBHHMA c MaHeHTaMH,
nH}UIMpOoBaHHBIMEU BUpycoM remaruta C (65 %).

VYV nanueHToB ¢ MOPGHONIOTHISCKHM THATHO30M UPPO3a
BbDKHBaeMocTh uepe3 10 et Obuta 26 % (349).

Bo MHOTHX HUCCIICAOBAHUAX TIPpUBOJATCA JIMIIb
OIrpaHUYCHHBIC HJAHHBIC II0 BHUPYCOJIOTUM U HE
Y4UuTBIBAJIACh TUCTOJIOTUA IICYCHHU nepen
TPAHCIUTAHTALMEH IOYKH, YTO BEAET K HEIOOLICHKE
CEePBE3HOCTH 6one3Hu MeYeHN BO BpeMs
TpPaHCIUIAHTALHHL.

EnuHCTBEHHOE HCCIIENOBaHKME, KOTOPOE MPOBOIHMIO
HOCJICIOBATENIBHO ~ CepHI0  OHOICHi, 0GHApPYKUIO
THCTOJIOTHYECKOE yXy[uleHne cocrosuus y 85 %
HBSAQ-1103UTUBHBIX NALMEHTOB B cpeiHeM 4Yepe3 66
MECSIIEB.

IMpumepHo 28 % nokasanu HalIUuue LUpPpo3a MEYEHH,
TOrJa KaK 3T MAlMeHTHl He UMEJIU UPPOo3a Ha 6a30BOM
6uorcuu (350).

Cpemn Tex, y Koro ObUI [HUPPO3  IICYCHH,
renaToleUTIoNsIpHas KapiuHoMa Oblia oOHapyeHa y
23 %, MpearoNoKUTEIBHO YaCTOTa SKETOHBIX CITyYacB
cocrasiserT 2,5 %-5 %.

169



Based on these data, an expert group recommended
hepatic imaging every 3 months to detect hepatocellular
carcinoma in patients with cirrhosis (351).

The standard practice of screening for HBV infection is
testing for HBsSAg.

The place of routine NAT in these patients is unclear.

Some recent studies have shown that a proportion of
dialysis patients may exhibit occult HBV infection as
detected by NAT in the face of a negative HBSAg (352—
360) but not all (361-363).

These patients have generally low viral loads and may
have mutations that prevent appearance of HBsAg.

A large proportion of those with occult infection have
antibody to hepatitis B core antigen (HBcAb) and it has
been suggested that testing these patients by NAT may
be a cost-effective strategy for confirming occult
infection.

The risk of reactivation of HBV among patients who are
HBsAg-negative and HBcAb-positive is low, however
(364).

Berger et al. (365) found recurrence in 2 of 229 (0.9%)
such patients.

Savas et al. (366) reported two cases of reactivation and
provided a review of 25 previously reported cases.

They noted a wide age range of patients experiencing
recurrence (22-75 years), a male preponderance, and a
posttransplant time of onset between 8 weeks and 15
years.

All but one patient had HBsAb titers of less than 100
mlU/mL, leading the authors to suggest that vaccination
of such patients may be an effective preventative
measure.

An expert group recommended routine use of
vaccination in such patients to boost the titers above 100
mlU/mL and lamivudine prophylaxis (see section
‘Pharmacotherapy,” below) during periods of intensified
immunosuppression (351).

The primary goals of management are maximal
suppression of viral replication, while minimizing
development of resistance and prevention of hepatic
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Ha ocHoBe »5TuUX JaHHBIX OJKCHEpTHas TIpymnmna
pexomeHzoBana Aenath Y3M nedeHu kaxaple 3 Mecsna
I71st OOHApYKEHHs TeTaTOIEIITIONIIPHON KapIHHOMBI Y
MAIMEHTOB ¢ NUPpo30oM Tedern (351).

CrangapTHOH npakTuKoil ckpununra no HBV sBnsercs
npoBeeHune TectoB Ha HBSA(Q.

Mecro pytunabix NAT 17151 3THX MAIMEHTOB HE SICHO.

HekoTtopsle HemaBHUE WHCCIEOBaHUS MOKA3alld, YTO
JIOJIS TUATTU3HBIX MAIlMEHTOB MOXKET 00J1aIaTh CKPBITHIM
HBYV, uto 6buto BhIsIBIEHO MeTomamu NAT y HBsAgQ

HeraTuBHBIX marueHToB (352-360) , Ho He Bce (361—
363).

OTH [NalMeHThl HMEIT B o0meM Oojiee HHU3KYIO

BUPYCHYIO HAarpy3Kky M MOTYT HMETb MYTaluH,
npenoTBparatomntie mosisienne HBSAQ.
3HauuTeNpHAs JONS  TeX, KTO HMEET CKPBITYIO

HHOEKINIO, UMEIOT aHTHUTENa K TIIyOOKOMY aHTHICHY
remarura B (HBcAb), u Obuto yKa3aHO, YTO
TECTHPOBaHHE 3THX MauueHToB Metofamu NAT moxer
ObITh SKOHOMHYECKH 3((EKTUBHON cTpaTerueit s
HOJTBEPIKACHHS CKPBITOH HHPEKINH.

Puck peaxtuBanunm HBV cpenu mamueHToB, KOTOpBHIE
seastotcss  HBSAQ-  weratmBubiMu u  HBCAb -
MO3UTUBHBIMH, SBISICTCS HU3KNM (364).

Berger et al. (365) ob6uapyxunu penumus y 2 u3 229
(0,9 %) Takux MaIMEHTOB.

Savas et al. (366) coobmmmm o [BYX CIiydasx
peakTHBalMU M IpeicTaBuiud 0030p 1o 25 paHee
H3BECTHBIM CITyYasiM.

OHM  OTMETWIM  IIMPOKMH  BO3PACTHOM  CHEKTp
MAlMeHTOB, HWMEBIINX peakTuBanuio (22—75 1er),
npeoOiagaHue MYKCKOTO IoJa W Iepuoj Iocie
repecanky A0 Havana 3aboieBanust oT 8 Hemenb 10 15
JIET I10 BIIEPBBIE BBISBICHHBIM 3200I€BaHUSM.

Bce, xpoMe ofHOro mamnmeHnTa, uMmenn TUTpel HBSAD
mwke 100 mlU/mi, dro 3acraBiser aBTOPOB
MpejroyiaraTh, 4YTO BaKIMHAIMA TAaKUX MAIllUEHTOB
MOKET ObITh 3 ()EKTUBHBIM CPEICTBOM MPOPHUIAKTUKH.

I'pymnma 9KCHEPTOB peKoMeH I0BaIa HIAPOKO
UCHOJIb30BAaTh BaKIMHAIMIO Yy TAKUX ITAI[MCHTOB JUIS
HOBBILICHUST TUTPOB 10 ypoHs Bbime 100 mIU/Mr n
Ha3Ha4yaTh NPO(PUIAKTHKY JTaMHUBYIHHOM (CM. paszien
'®apmakoTepanys’ HIKE) B IIEPHOIBI aKTHBU3ALMU
umMmMyHocympeccun (351).

OCHOBHBIMHU 3aJa4yaMu JIeYCHUS SABIISFOTCS
MaKCHMAaJIbHOE I0JIaBJICHNE BUPYCHOW PETUIMKAIINH TIPH
MUHAMH3ALUT pas3BUTHUS PE3UCTEHTHOCTH u
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fibrosis.

In view of the poor likelihood of seroconversion to
HBsADb, low rates of conversion from HBeAg to anti-
HBeAg antibody positivity, and poor reliability of
following ALT as a measure of activity, HBV DNA
levels need to be followed to assess response to therapy.

Serological markers of fibrosis, such as the
commercially available Fibrotest panel, have not been
evaluated in KTRs with HBV infection.

Since the replication is dependent on the overall extent
of immunosuppression rather than an individual drug,
efforts should be made to minimize the doses of all
immunosuppressive drugs without compromising graft
outcomes.

These include use of the lowest possible dose of
steroids.
Currently, there is no evidence for the differential effect

of any specific immunosuppressive agent on HBV
replication.

Pharmacotherapy

There are currently seven medications available for the
treatment of hepatitis B: interferon alfa-2b, pegylated
interferon alfa 2a, lamivudine, adefovir, tenofovir,
telbivudine and entecavir.

Interferon therapy for HBV infection in KTRs is
associated with high rates of graft loss due to rejection.

In a series (367) of 31 HBsAg-positive KTRs treated
with  recombinant interferon-alpha (three million
international units) three times a week for 6 months,
long-term ALT normalization was noted in 47% of
patients and 13% cleared HBeAg.

However, graft loss occurred in five out of 17 patients
during therapy and an additional four patients after the
completion of therapy.

The use of interferon in this setting, therefore, is not
recommended (351).

Lamivudine, a cytosine analog that inhibits HBV reverse
transcriptase, has been used extensively in KTRs with
HBYV infection (Table 16).

The utility of lamivudine in stabilization of liver
function was shown in several observational studies.
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npeaynpexaeHue Gpudposa neyeH .

B cBsi3u ¢ HU3KOI BEPOATHOCTHIO CEPOKOHBEPCHM IIO
HBsAD, neBbicoko#t uactoToi mepexoma u3 HBeAg B
antu-HBeAg-antutena W HU3KOW  HaJIEKHOCTBHIO
nocneayomux u3mepenuii ALT B kaduecTBe mokazarens
aKTHBHOCTH, JUIA OLEHKH J()(EKTHBHOCTH Teparuu
HeoOxoaumo HabmronaTh 3a yposaeM HBV JTHK.

Ceposornueckne  Mapkepsl  ¢GuOpo3a,  Hampumep,
KOMMEpUECKH JI0CTyIHbie nadenu Fibrotest, e Obumn
TIOJIBEPTHYTHI OLleHKe /st puMmeHenust cpeaun KTRS ¢
BI'B.

INockonbKy perMKanis —CKOpee 3aBUCHUT OT OOImeH
CTEIIEHH HUMMYHOCYIPECCHM, @ HE  OTHAENbHBIX
IpenapaToB, HEOOXOMUMO IPEANPUHATH YCHIUS Ul
MUHAMHM3ALMU 103  BCEX  MMMYHOIIOJABIIIOMINX
[IpenaparoB, HE NOJBEPras pUCKY TPAHCIIAHTAT.

K HEM OTHOCHTCS WMCIIOJIb30BaHHE CAMBIX HHU3KHX 103
CTEpPOH/IOB.

B wHacrosiee BpeMs HE CYLIECTBYET JIOKAa3aTebCTB
muddepeHpoBaHHOTO  dPdekta OT  KaKUX-JIMOo
KOHKPETHBIX WMMYHOIOAABJISIONMX areHToB Ha HBV
PEIIHKALIUIO.

dapmakorepanus

B Hacrosiiee BpeMmsi CyILIECTBYET CEMb JICKAPCTB IS
neyenus remartura B: Unrtepdepon ampda  2b,
METUIIMPOBaHHbIN HUHTEepdepoH anbda 2a, JTaMHUBYIMH,
anedoBup, TeHO(OBHP, TEIOUBYIUH U SHTEKABUP.

Nutepdepon-reparnus HBV y KTRS cBs3aHa ¢ BBICOKOI
Y4acTOTOW IMOTEPH TPAHCIUIAHTATA U3-32 OTTOPIKEHHUSI.

B cepun (367) 31 HBsAg-mosutueHbix KTRS,
MOJTy4aBIIUX JICHCHUC pCKOMGI/IHaHTHBIM
Hurepdpeponom-anbda (tpu muwnmrnona ME) Tpu pasa B
HEJCN0 B TeyeHHE 6 MeECSIEB, JOJITOCPOYHAs
HopMmanm3aiust AJIT Obila oTMeueHa y 47 %
narueHToB 1y 13 % ucues HBeAg.

O,I[HaKO NOTEPA TpaHCIUIAHTATa MpOou3oNuia y IATH U3
17 NMalueHTOB B IIPOLECCE TEpallMh U C€IIEC y YETBhIPEX
MMAallMEHTOB IMOCJIE OKOHYaHUA TCpaInuu.

ITo »roii mpuuuHe wucnonab3oBaHue Murepdepona B
TaKHX CIydasx He pekomeHmyetcs (351).

JlamMuBYIVH, aHAJIOT LUTO3MHA, KOTOPHIH HWHTHOMPYET
oOpatHylo  TpaHckpunTazy  HBV, HIMPOKO
ucronpdyercst y KTR ¢ HBV (cm Tabmuiry 16).

ITome3a namMuByOWHA MO CTAOWIM3aMK  (QyHKIHH

MeveHr Oblla TOKa3aHa B psAfe 00CEpBaIMOHHBIX
HCCIIEAOBaHUM.
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A meta-analysis (368) that included 14 prospective
cohort studies (184 patients) determined the mean
overall estimate for ALT normalization, and HBV-DNA
and HBeAg clearance at 81% (95% CI 70-92%), 91%
(95% CI 86-96%) and 27% (95% CI 16-39%),
respectively.

The duration of lamivudine therapy was 6—12 months in
the majority (11 of 14) of the studies.

Later clinical trials (369-375) have shown similar
results with lamivudine monotherapy given for 24-69
months.

HBeAg and HBV-DNA clearance occurred in 0-25%
and 43-78%, respectively.

Changes in ALT paralleled those in viremia, and 33—
77% of patients maintained normal ALT levels.

Hcroununk: American Journal of Transplantation 2009; 9
(Suppl 3): S44-S58 S55 Chapter 13 riasa 13
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Meraananu3z (368), kotopbiii Brmowan 14 koropt
OpPOCTEKTHBHBIX — uccnemoBanuii (184  maruenra),
BBISIBWJI, yTO HopManu3auus ALT, wucuesnoBenue HBV
JIHK u ucuesnoBenne HBeAg npousornwio y 81 % (95
% noBeputensHblil uHTepBan (1) 70-92 %), 91 % (95
% OU 86-96 %) u 27 % (95 % AU 16-39 %),
COOTBETCTBEHHO.

TTpoOIKUTENBHOCTD  TIPUEMA JIAMUBYIMHA OblLia 6-12
MmecsiieB B 6onpmuncTBe (11 U3 14) nccnemosamnmii.

Bonee mo3nnHue KiauHUYeCKHe ucnbiTanus (369-375)

MIOKa3bIBAIOT AHAJIOTUYHBIE pe3yIbTaThl c
MOHOTEpanuedl JaMUBYAMHOM B TeueHue 24-69
MECSIEB.

Hcuesnorenne HBeAg u HBV JTHK npouszouutu B 0-25
% u 43-78 % cny4asix, COOTBETCTBEHHO.

Uzmenennst mo AJIT mpoucxommnu mapajuiedbHO C

Table 16: Outcomes of clinical trials of lamivudine therapy

Tabauna 16: Pe3yibTaThl KIMHUYECKUX MCIILITAHUNA Tepanuu JAMHUBYIAUHOM

Author/asropsi ALT HBsAg clearance/
(year)/rox (ref normalization uzieuenue (%0)
no)/Ne cebliaku /HopMasM3anust

Rostaing (1997) 4/5 (80) 0
Goffin (1998) 4/4 (100) 0
en 4

Jung (1998) (378) 6/6 (100) 0
Kletzmayr (2000) 3/3 (100) 0
@9 R
Tsai (2000) (380) NA 0
Lewandowska 17/28 (61) 0
(2000) (381)

Antoine (2000) NA 0
(382)

Mouguet (2000) 8/15 (53) 0
(383)

Fontaine (2000) NA 0
Lee (2001) (385) NA 1/13 (8)
Han (2001) (386) 6/6 (100) 0
Chan (2002) 14/14 (100) | 0

(369)

Park (2001) (387)

: Mosconi (2001)

: NA
(388) |

Bupemuet, 33-77 % mnDaUMEHTOB  MOAICPKUBAIN
HOpMaJbHBIN ypoBeHb ALT.

“ HBeAg T HEVDNA ™
clearance/ seroconversion/ Clearance
usieuenue (%0) CepOKOHBEpPCH /m3neqyenue (%0)

0 NA 6/6 (100)
"""""""""""""" 1/3°(33) TTTNATTTTTT 6/6 (100)
T212(nT T 21121y T15/16 (93)
......... T A B
..... T R m——r /0 60)
8/12 (67) NA 9/12 (75)
NA NA 13/15 (87)
(46) 26/26 (100)
38 (375) T 38 (375 10M3 (7
66 (100)
""""""""""""" 3/14°(21) TTTNATTTTTTTTT 26126 (100)
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ALT= alanine aminotransferase; HBV=hepatitis B virus; HBeAg= hepatitis B E antigen;
HBsAg= hepatitis B surface antigen; NA= not available/uner naunpix.
Reproduced with permission (368)./Bocripou3BeieHO ¢ pa3penieHus

Timing of initiation

Data on optimal timing of initiation of antiviral therapy
are scarce.

However, the available data support starting treatment at
the time of transplantation in HBsAg-positive patients,
irrespective of HBV DNA levels.

In a study of 15 patients with normal preoperative ALT
(389), seven were started on lamivudine at the time of
kidney transplantation.

Half of those not treated showed transaminase elevations
and HBV viremia in the first year of follow-up,
requiring initiation of lamivudine therapy.

In contrast, all seven individuals who received
lamivudine at the time of transplantation continued to
have normal ALT and were negative for HBV DNA
throughout the follow-up.

In another study of HBsAg-positive KTRs (386), where
lamivudine was given prophylactically (HBV DNA
negative) or preemptively (HBV DNA positive) to 10
patients or reserved for hepatic dysfunction in 10
patients, 42% in the latter group developed viremia
during follow-up, compared to 10% in the former.

Six in the reactive group developed hepatic dysfunction
compared to none in the prophylactic/preemptive group.

In another study (369) where the decision to start
lamivudine was based on HBV DNA levels or liver
function status, all patients had to be started on
lamivudine at a mean time period of 8 months after
transplant.

More than half the patients were started on treatment
because of abnormal ALT.

Duration of therapy

The optimal duration of therapy that ensures long-term
remission of viremia and maintenance of normal liver
function and minimizes the development of resistance is
not known.

CDOKH Ha4vaJja JICUCHUA

Z[aHHBIe OTHOCUTEIIPHO ONTHUMAJIBHBIX CPOKOB Ha4dajla
aHTHBI/IPYCHOﬁ TEpaNrU ABJIAOTCA OrpaHUICHHBIMU.

OnmHako WMeEroUIuecs TaHHbIe IOJJIEPKUBAIOT TOUYKY
3peHHsi O Hayajie JICYeHHUs BO BPEMs IIepecajku s
HBSAQ-IIO3UTHBHBIX  IMAIIEHTOB, HE3aBHCUMO  OT
yposusa HBV JTHK.

B wucciaenoBanuu 15 manuMeHTOB € HOPMAalbHBIM
ypoBHeM AJIT po omepanuu (389) cemb Havamu
HOJIyYaTh JAMHUBYANH BO BPEMsl TPAHCIUIAHTALIMH [OYCK.

ITonoBuHa M3 Tex, KTO He MOJydall JICUCHUE, MOKa3alH
poct ACT u BI'B Bupemuto B mepBslii roJ1 HaOIIOACHHS
¥ MOTpeOOBaN TEPaANUH JIAMUBYIHHOM.

Hanporus, Bce ceMb 4enoBeK, IMOJIyYaBIIUX JAMHUBYAUH
BO BpeMsS TpaHCIUIAHTALMs, TPOAOJDKAIM HMETh
HopMmanbHbeId  ypoBeHb AJIT u O HBV JHK
OTPHULIATEIBHBIMH ~ HAa  TMPOTSDKEHUH  JajbHEHILEro
MOHUTOPHHTA.

B napyrom wuccrnenoBannun HBSA-mosutuBHbIX KTRS
(386), mamuByaumH maBamu Tpodmaaktadeckn (HBV
JHK-otpunarensusle) wid ¢ ynpexkaeanem (HBV
JHK-mo3utuBHbe) 10 mammentam, u japyrum 10
MalMeHTaM JIAMABYIMH Ha3Ha4yajICs MOCIe HACTYIUICHUS
IUCGOYHKIME TeYeHH. B mocnenHel rpymme BHpeMUs
pasBuiack y 42%, B TO BpeMsl Kak B IIEpBOM TpyIe
Tosbko y 10%.

Ilects 4emoBek B mocienHEH (PeakTHBHOW) TpyIiie
Pa3BHIM [EYCHOYHYIO JUCQYHKIHIO, 10 CPABHEHHUIO C
rpynnoii  npoduiaktHdeckoi/ynpexaatomeit, — rae
HeYeHOYHAs JUCQYHKIMS HE BBISIBIICHA HH Y KOTO.

B napyrom wuccremoBanun (369), xorma pemieHHe 0
Hayaje IpueMa JIaMHBYJWHA OBUIO OCHOBaHO Ha
ypoBasix HBV JIHK wnm coctossHum QyHKIIUN TeYeHH,
BCEM NAalMeHTaM MNPUIUIOCh Ha3Ha4aTh JIAMUBYIWH B
cpelHeM 4epe3 8 MecsIeB IMocIIe IePecaIKyL.

Bonee nonoBuHbl OOJBHBIX HAyald MOIydYaTh JICUCHUE
U3-32 aHOMaJIbHOTO ypoBHS ALT.

IIpoa0/zKUTEILHOCTD TePANUN

OnrtumanbHas NPOJOKUTENBHOCTh TEPalHM, KOTOpas
00ecreynBaeT JOITOCPOUHYIO PEMUCCHUIO BHPEMHU H
MoJyIep’)KaHue  HOPMallbHOM  (QYHKUIMHM TEeYeHH |
MUHHMMHU3UPYET Pa3BUTHE PE3UCTEHTHOCTH, HEN3BECTHA.
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In a meta-analysis, increased duration of lamivudine
therapy was positively associated with frequency of
HBeAg loss (r = 0.51, p = 0.04) (Figure 1) (368).

Lamivudine discontinuation was attempted by Chan et
al. (369) in 12 low-risk patients after stabilization, and
was successful in only five (42%).

At least 24 months of prophylactic treatment has been
recommended (390).

The optimal treatment and the choice of drugs require
further study.

Withdrawal of antiviral therapy may be associated with
a relapse and increased viral replication, even resulting
in liver failure.

Development of resistance is a major clinical problem
with long-term lamivudine use.

This is usually reflected by a secondary increase in the
HBV DNA titers.

A commonly used definition is demonstration of >5
log10 copies/mL rebound of HBV DNA.

In most, but not all, instances, it is caused by a mutation
in the tyrosine—-methionine—aspartate—aspartate (YMDD)
locus of the HBV DNA polymerase (384).

The clinical presentation varies.
While some patients show no significant biochemical

changes or clinical symptoms, others develop
deterioration in liver function (391).
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B MeraaHanu3e, yBEIWYCHHE MPOJOKHUTEILHOCTH
Tepanuy JIAMUBYAUHOM ObLT MOJOKHUTENBHO CBSI3aHO C
gactoroii ucuesnoserust HBeAg (r = 0.51, p = 0,04)
(puc. 1) (368).

Ormena namMuByvHa Oblia ucnbiTana rpymmoi Chan et
al. (369) y 12 mamueHTOB ¢ HHU3KHM DPHCKOM IIOCTIE

crabummzanud ¥ ObUla yCIENHA — JIMOIb Y TIATH
narueHToB (42 %).
Pekomenmyercss 10 KpaiHeii Mepe 24 mecsia

npodmiakTuaeckoro seyerus (390).

OnrumarnbHOe JIedeHue U BbIOOp IpenapaTroB TpeOyroT
JAIbHEHIIIEro U3yYeHHUsI.

CHsITHE aHTUBHPYCHON Teparuy MOXKET ObITh CBSI3aHO C
PELUINBOM M YBEIMYEHHEM BUPYCHOH pEIIMKAlMH, H
Jla’ke Me4eHOYHOH HEJ0CTATOYHOCTBIO.

Pa3BuTHe  pPE3HUCTEHTHOCTH
KITMHUYECKOM npo0aeMont
HCIIONB30BAHHS JIAMHUBYINHA.

SABIIAACTCS cepLe3H0171
AOJITOBPEMECHHOTO

OOBIYHO 3TO MPOSBISAETCS BTOPUYHBIM YBEIMYCHUEM
tutpos HBV THK.

Haunbonee wacto wncnosnb3yeMoe ONpelesieHue 3TO
JEMOHCTpaIuy > 10° xormit HBV/IHK B M.

B GosmbmiMHCTBE, HO HE BO BCEX CiydasX, OHa
BBI3BIBACTCS MyTanued B JOKyce tyrosine—methionine—
aspartate—aspartate (YMDD) HBV JIHK mnonumepa3ssi
(384).

Knuanyeckue nposiBieHns: BApbUPYIOTCA.

Xots HCKOTOpBIC MalUCHThI HC IIOKa3bIBarOT
3HAYUTCIIbHBIX OHMOXUMHYCCKUX U3MCHCHUI i
KIIMHUYCCKHUX CHUMIITOMOB, Apyrue pa3BUBarOT

yxyamenue GyHkuun nedexn (391).
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Figure 1: HBeAg clearance vs. lamivudine duration. /

Jduarpamma 1. HBeAg kiaupeHc VS IIUTEIbHOCTh TEPANUU JAMUBYIHHOM

Reproduced with permission (368)./Bocripou3BouTes ¢ pa3perieHus
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In a study of 29 KTRs (392), resistance was noted in
48% of patients during a mean follow-up period of 69
months; all due to YMDD mutations.

Resistance was not related to patient demographics,
HBeAg status, seroconversion rates or genotype.

About 80% with the YMDD mutation had a hepatitis
flare.

In the meta-analysis (368), the mean overall estimate for
lamivudine resistance was 18% (95% CI 10- 37%).

An increased duration of lamivudine therapy was
positively associated with lamivudine resistance (r =
0.62, p = 0.02).

The cumulative probability of developing resistance was
approximately 60% in the later studies.

Patients with lamivudine resistance should be treated
with adefovir or tenofovir.

Limited data are available regarding use of these agents
in KTRs.

Fontaine et al. (393) gave adefovir to 11 KTRs with
lamivudine-resistant HBV infection and found it to be
effective in bringing about a reduction in serum HBV

B uccrnenoBannu 29 KTRS (392) pesucteHTHOCTH ObLTa
oTMedeHa y 48 % manueHTOB B T€UCHUE B cpeiHeM 69
MeCSI1IEB; Bee cBs3aHbl ¢ MyTanueil YMDD.

PesucreHTHOCTS HE OBLIa CBsi3aHAa C JeMorpaduei
nanueHToB, crarycom HBeAg, koad¢unmenramu
CEPOKOHCBEPCHH I TEHOTHIIOM.

Oxono 80 % maruentoB ¢ YMDD myTarsiMu umesu
000CTpeHu s renaTuTa.

B wMertaananuze (368), obuiee MenwaHHOE 3HAUYECHHE
PE3UCTEeHTHOCTH K JaMuByauHy Obuto 18 % (95 %
MOIIC 10- 37 %).

VBenudenue TPOJIOJKUTENEHOCTH Tepanuu
JAMHUBYIHHOM  OBUIO  TOJIOKHMTEIBHO  CBS3aHO €
PE3UCTEHTHOCTRIO K MamuByauny (r = 0,62, p = 0,02).

WurerpansHast BEPOSITHOCTb pa3BuBaroLIeiics
pesuctentHoct  Obuta mpumepHo 60 % B Gonee
MO3AHHUX MCCIICAOBAHUSIX.

[TanMeHTOB ¢ Pe3UCTEHTHOCTBIO K JIAMUBYAMHY CIEIyeT
JIeYUTh a1e(h)OBUPOM M TEHO(POBUPOM.

HMetoTcs  orpaHUYeHHbIE — JIaHHBIE
UCIONb30BaHus 3TUX areHToB y KTRS.

OTHOCHUTCIIBHO

Fontaine et al. (393) wnasmaummu anmedorup 11
JIAMUBY TUHPE3UCTECHTHOCTHBIM KTRs ¢ HBV
uH}eKuuer u Hauu ero 3QpQeKTUBHBIM B 00eCTICYeHUH
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DNA, without any significant adverse effects.

Entecavir, a guanosine analog, is 30 times more potent
than lamivudine in suppressing viral replication.

In a multicenter, double-blind RCT comparing entecavir
to lamivudine in the general population, entecavir was
shown to result in larger reductions in HBV DNA than
lamivudine.

At a dose of 0.5 mg daily, 83% of patients treated with
entecavir had undetectable HBV DNA compared to 58%
of those treated with lamivudine (394).

In a study (395) that treated eight adefovir- and
lamivudineresistant KTRs with entecavir for 16.5
months, there was a significant decrease in HBV DNA
viral load without any significant adverse effects.

Data in the non-CKD population shows that, while the
risk of resistance to entecavir is low in treatment-na’ive
patients, it may be as high as 51% at 5 years (396) in
lamivudine-resistant cases.

In a recent study, tenofovir was shown to be superior to
adefovir in achieving remission of HBV viremia and
hepatic histologic scores in non-CKD patients.

Tenofovir was effective in lamivudine-resistant cases,
and did not produce resistance up to 48 months of
treatment (397).

Of the two agents, tenofovir has a much lower renal
toxicity than adefovir, and hence would be the preferred
agent in KTRs.

It is not known whether substitution of lamivudine with
entecavir or tenofovir for prophylaxis will prevent
development of resistance.

Research Recommendations

« The frequency of occult HBV infection in patients with
CKD stage 5 should be evaluated in different parts of the
world, and its impact on posttransplant outcomes
determined.

« Studies are required to determine whether substitution
of lamivudine with entecavir or tenofovir for
prophylaxis will prevent development of resistance in
KTRs
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s¢pdexra cumxenus HBV JIHK B criBopoTke, 0e3
KaKuX-JI100 3HAYUTENILHBIX HETaTUBHBIX TTOCIIEICTBHH.

OHTekaBHp, aHAJOr TIyaHo3uHa, sBisgercs B 30 pa3s
Oojee MOLIHBIM, Y€M JIAMHBYIWH IPH IOJABICHHU
BUPYCHOW peIuTUKaLuy.

B  wmymeTHHEHTpOBOM — nBoifHOM  ciemom — RCT,
CPaBHUBIIEM OHTEKAaBHP W  JIAMHBYIHH  CpEIH
[OMyJISIMKA B LIEJIOM, O3HTEKaBHp  IOKaszan Oolee
cepbesnoe cokpamenne B JJHK HBV, uem mamuBynun.

Ipu noze 0,5 mr exennesHo y 83 % mnanueHTOB,
npuauMaBmux dHTeKaBup, HBV JIHK He BbIIBISIACE,
1o cpaBHeHUIo ¢ 58 % Tex, KTo mony4aa JlaMHUBYIUH

(394).

B wuccremoBanuu (395) mpu JICYCHHH JHTEKABHPOM
BOCBMH PE3HCTCHTHBIX K a1e(OBHPY H JIAMUBYIHHY
KTRs B Teuenue 16,5 MecsiiieB ObLIO  3HAYHMTEIBHOE
cokpamenne HBV JIHK BupycHoO# Harpysku 0e3 Kakux-
100 3HAYUTEBHBIX HETaTUBHBIX MOCIICACTBHIA.

Jannpie mno momynaumd, He wumeromer  XIIH,
MOKA3bIBAIOT, YTO XOTSA PHCK PE3UCTCHTHOCTH K
SHTEKABUPY SIBIISICTCS HU3KHM y paHee HE JICUMBIIUXCS
OOJIBHBIX, OH MOKET OKa3aTbcs Ha ypoBHe B 51 % Ha
cpoke 5 mer (396) B cimydasx — pe3HCTEHTHOCTH K

JIAMUBY TUHY .
B HemaBHeM wuccnenoBaHMM TEHO(OBHP — IMOKa3aj
pe3ybTaThl, IIPEBOCXOAAIINE aznedoBup UL

nocTikeHus: pemuccud HBV Bupemum u mokasareneit
MEYCHOYHOW TUCTONIOrMK Y marueHToB 6e3 XITH.

TenodoBup sBisieTcss  SPPEKTUBHBIM B CIyYasx
YCTOMYMBOCTH K BO3ICHCTBUIO JIaMHUBYAHHA H HE
BBI3BIBACT PE3UCTCHTHOCTH  BIUIOTH g0 48 Mecsies
neqenus (397).

W3 nByx areHToB TeHO(GOBHUp HMeeT ropasno Oosee
HU3KYI0 TIOYEYHYI TOKCHYHOCTh, 4eM ajedoBup, H,
CJIeZIOBATENbHO, ObUI OBl MPEIMOYTHTENBHBIM arcHTOM
s KTRs.

HewussectHo, NIPEeJOTBPaTUT  JIU
PE3UCTEHTHOCTH 3aMEHa JIaMHBYAWHA Ha
WM TeHO(OBUP IS LieNel NPOQUITaKTHKH.

pa3BuTHE
9HTEKaBUP

HayuHo-uccjie10BaTeJIbCKue PEeKOMEHAAMH

* JOJDKHAa OBITH OIIGHEeHa dYacToTa CKpbiToii HBV
MHQEKINY Y TAlUEHTOB ¢ TepMUHaANbHOU craaueii XITH
B pa3JIMUHBIX YacTAX MHpPA, @ TaKKe ONpPEIeNIeHO ee
BJIMSIHUE HA PE3YJIbTAThl TPAHCIUIAHTAIHH.

* HeoOXOmMMBI HCCIEIOBaHHUS U  ONMpPEICIICHHUS,
MPEJOTBPATHT JIK pa3BuTHe pe3ucteHTHocTH y KTRS
3aMeHa JaMHUBYAWHA OSHTCKaBHPOM W TEHO()OBHPOM
VIS IPOUITAKTHKH.
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13.7: HUMAN IMMUNODEFICIENCY VIRUS

13.7.1: If not already done, screen for HIV infection.
(Not Graded)

13.7.2: To determine antiretroviral therapy, refer
HIV-infected KTRs to an HIV specialist, who should
pay special attention to drug- drug interactions and
appropriate dosing of medications. (Not Graded)

HIV=human immunodeficiency virus; KTRs=

kidney transplant recipients.

Background

Screening for human immunodeficiency virus (HIV)
infection is defined as the performance of serologic
testing for HIV.

A two-step screening is usually performed.

In the first step, patients are screened for the presence of
antibodies against HIV, usually with an enzyme-linked
immunosorbent assay (ELISA).

This is an extremely sensitive test.
However, it is not specific.

Accordingly, those patients who are positive on ELISA
are then screened using a Western Blot assay.

The presence of a positive Western Blot assay for HIV
confirms the diagnosis of HIV infection except in
children <18 months of age, where a positive serologic
test may be attributable to the presence of passive
antibody acquired from the child’s mother during the
pregnancy.

NAT for the presence of HIV DNA or HIV RNA viral
load should be performed on children <18 months of age
with a positive HIV antibody.

Antiretroviral medications are used specifically for the
treatment of HIV infection.

Drug—drug interactions are pharmacokinetic interactions
between separate medications that may result in
accumulation or more rapid metabolism of one or both
compounds.

SECTION Il CHAPTER 13
13.7: BUY
13.7.1: Ecam 3To eue He CcIeJIaHO, MNPOBeaUTe
ckpuauar Ha BHUY-undexuuo. (Yposen» He
Juddepennnponan)
13.7.2: s onpeeJieHUst pexnma
AHTHPETPOBUPYCHOM Tepanuu BUY
ununupoannsie KTRS JOJKHBI  IOJYYUTh

KOHCYJIbTalUI cneunanucra no BHUY, kortopsrii
J0JI7KEH YAeJUTh 0c000e BHUMAHNE B3AUMO/1eiiCTBHIO
Pa3IMYHBIX MpenapaToB, MX COBMECTHMOCTH U

coorBercTByOmMM  go3upoBkam. (Yposenr He
Jduddepennnponan)
Beoanas nndopmanus
CKpUHUHT Ha nHpuIrpoBaHue BUPYCOM
UMMyHozAeHIHTa YeJIoBeKa (BUY) 3TO

cepoJiorudeckoe TectupoBanue Ha BIY.

OOBIYHO CKPHHUHT BBITIOJIHSETCS B [[BA dTala.

Ha mepBoM dTame manmueHTOB NPOBEPSIIOT HA HaIWYUE
agturen k BUY, o0pHO ¢ (epMEHTHBIM
nMMyHocopOeHTHBIM ananmm3om (ELISA).

D10 KpaliHe 4yBCTBUTEIbHBII TECT.

OnHako OH He cnenuduueH.

COOTBCTCTBGHHO, TEX NAIUEHTOB, KOTOPBIC SBJIAIOTCA
nojoxutenbHpiMu 1o ELISA, 3atem mpoBepsitor ¢
nomortsio ananmnsa Western Blot.

Hamwune mosutuBHOTO pe3ynbrata mo Western Blot

assay na BIY noarsepxnaer auarno3 BUY undekimn
3a HCKIIOYEHHeM JeTeil  Mojoxe 18-mecsuHoro

BO3pacTa, KOrja IOJIOXUTEIbHAaA CEPOJIOTUICCKasA
peakuusa  MOXET OBITh 06ycn03neHa MNPpUCYTCTBUEM
MMaCCUBHBIX AHTUTCII, l'[pI/I06pCTeHHLIX OT MaTepu

pebenka Bo BpeMsi 0EpeMEHHOCTH.

NAT na nanmmuune BUY JJHK win BIY PHK BupycHoi
Harpy3Kkd CIJIeIyeT BBIONHATH y JeTed Monoxke 18
MECSILIEB C MOJIOKUTEIBHBIM TECTOM Ha aHTHTENa K
BHY.

AHTHPETPOBUPYCHBIE JeKapcTBa HCIOJIB3YIOTCS
crienanbHo s nedenus: BUY-undexmun.

B3anmoneiicTBue IBYX pa3lHYHBIX IPENapaTtoB 3TO
(hapMaKOKHHETHYECKOE B3aUMOJICHCTBHE MEXTY
OTJENIbHBIMU JIEKAPCTBAMH, KOTOPOE MOXKET MPUBECTU K
HaKOIUIEHUIO WM Oosiee OBICTpOMY MeETa0oIHU3My
OJTHOTO WJIX 00OUX COETMHEHHH.
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Rationale

« Patients with HIV require specialized care in centers
with appropriate expertise.

« Screening for HIV infection should be carried out on
all KTRs (ideally before transplantation) in order to
identify those KTRs that will require specialized care.

e Antiretroviral therapy is necessary to maintain
virologic suppression and normal immunologic function
in HIV patients undergoing kidney transplantation.

e The concomitant use of antiretroviral agents and
immunosuppressive medications creates the potential

for drug—drug interactions that may substantially alter
blood levels of drugs and require appropriate monitoring
and adjustments in dosing.

Case series have documented successful outcomes of
KTRs with HIV (398-400).

However, these HIV patients had been carefully selected
and adequately treated for HIV at the time of
transplantation (400).

Although HIV is not an absolute contraindication to
kidney transplantation, the presence of HIV has major
implications in the management of patients following
transplantation.

Hcrounuk: American Journal of Transplantation 2009; 9
(Suppl 3): S44-S58 S57 Chapter 13 rnasa 13

A major issue of concern in the management of HIV
patients is the need to be aware of potential drug—drug
interactions among antiretroviral therapy and other
medications, including immunosuppressants.

Care must be taken to identify and select those HIV-
infected patients who are most likely to benefit from
kidney transplantation without an unacceptably high risk
of opportunistic infections.

Evidence from a National Institutes of Health (NIH)—
sponsored study of organ transplantation in HIV patients
has demonstrated both the effectiveness of
transplantation as well as the complexity of management
of KTRs with HIV (400).

Data accrued from the NIH-sponsored study of organ
transplantation in HIV-infected patients has identified
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O0ocHOBaHHE

e JTarmentsl ¢ BUY TpeOyrorT crnenuaau3upoBaHHOM
MEAMLMHCKOW IOMOIIM B LIEHTPaX C COOTBETCTBYIOIIUM
OITBITOM.

e Ckpunuar BUY-uHpeknun MOKEH MPOBOAMUTHCS Yy
Bcex KTRS (B mumeane 10 TpaHCIUIAHTAldM) C IEIBIO
BeusiBicHuss Tex KTRS,  koTopeile  moTpelyroT
CIEHATN3UPOBAHHOIN METUIMHCKON MOMOIIIH.

* AHTHpETpOBUpYCHas Tepamusi HeoOXomuma Ui
MOJIEPKAHUSL BUPYCHOM CYNpecCMM U HOPMaJIbHOU
MMMYHOJIOTHYECKOH (GYHKIMKM y mnamueHtoB ¢ BUY,
KOTOpBIE IEPEHOCAT TPAHCIIIAHTALIUIO TTOYEK.

* ComyTCTBYIOIIEE HCIIOIb30BAHNE aHTUPETPOBUPYCHBIX
areHTOB M HMMMYHOIIOJIABJISIOIINX JIEKAPCTB CO3/1aeT
BO3MOXKHOCTb [UIl  NOTEHIIMAIBHOTO B3aUMOJCHCTBUSA
JIEKapCTB, KOTOPBIE MOTYT CYLIECTBEHHO H3MEHHUTh
YpPOBHU  JIEKapCTB B KpOBU U  TpedyroT
COOTBETCTBYIOIIIETO MOHUTOPUHIa U KOPPEKTHPOBKU B
JI03UPOBKaXx.

Otuerbl 1O HEOOJBLIOMY KOJMYECTBY IAlMEHTOB
TIOJITBEP/AMIIN yCIIeIIHbIe pe3ynbTarsl jgedeHus KTRS ¢
BUY (398-400).

Omnako 5T mamuedTsl ¢ BHMY ObuM  THIATENBHO
oroOpaHbl M TMoONy4yanu ajaekBaTHoe JyieueHne BUY Bo
Bpems TpancutanTarms (400).

Hecmotpst mHa To, yto BUY He sBnsieTcst aOCOMIOTHBIM
MIPOTUBOIOKAa3aHUEM Uil TPAHCIUIAHTALMH  IIOYeK,
npucyrctBue BUY oxa3eiBaeT ceppe3HOe BIHMSIHHE HA
TaKTUKY BEJCHHS TTallHeHTa MOCIIe TPAHCIUIAHTAIH.

Cepbe3HOro BHMMaHUS IpH BeneHuM OonbHbIX BUY
TpeOyeT HEeoOXOAMMOCTh OBITh OCBEJOMIICHHBIM O
HOTEHIUATIHHOM B3aMMOJCHCTBUM  IPEnapaToB
aHTHPETPOBUPYCHOH TEPANHH U APYTHX JIeKapCTBEHHBIX
TperapaToB, B TOM YHCIE HMMYHO/IETIPECCAHTOB.

Heo6xo11mo 1103a60THTECS O TOM, YTOOBI OTIPENEIIUTD U
BbIOpath Tex BUY MHOHUIHUPOBAHHBIX MAI[MEHTOB,
KOTOpBbIE, CKOpEEe BCETro IMOJy4aT IOJIb3y OT Pe3ysIbTaToB
TPaHCIIAHTAllMM TOYKH 0e3 HEeNmpUueMJIeMO BBICOKOTO
pHCKa ONMOPTYHHUCTHYECKUX WHPEKIUH.

HccnenoBanue mo mepecaike OpraHoB y OOJBHBEIX C
BUY (cmoncupyercs HaumonamsaeiM HWHCTHTYTaMK
3110pOBBs (HM13)) MIPOIEMOHCTPHPOBAIIO u
3¢ GEeKTUBHOCTh  TPAHCIUIAHTAIlMKM, H  CJIOXHOCTh
Bemennsit KTRs ¢ BUY (400).

HHUC
y BUY

Hakornnennsle naHHBIE U3 CIIOHCHUPYEMOT'O
HuccjIeaOoBaHudg IO  HEepecake OpraHoB
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specific drug combinations that are associated with
drug-drug interactions in these patients (401).

Accordingly, attention must be paid and caution must be
used in these patients to account for the potential impact
of these interactions.

Although the data from the NIH study demonstrate the
feasibility of transplantation for HIV-infected KTRs, the
limited number of HIV patients with CKD stage 5
undergoing kidney transplantation to date suggests the
need to continue performing this procedure under
research protocols and in selected centers with
appropriate expertise.

Finally, it is worth noting that review of experience to
date suggests that there may be an increased risk for the
development of acute cellular rejection in patients with
HIV undergoing organ transplantation.

Research Recommendations

e There is a need to determine the optimal
immunosuppression medication regimen, as well as the
best antiretroviral regimens, for HIV-infected KTRs.
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MHOUIUPOBAHHBIX MAIIEHTOB ONPEIEIUIN KOHKPETHBIE
KOMOWHALMM  [penapaTroB, KOTOpPbIE CBS3aHBl C
B3aMMOJICHCTBHEM IIPEMApaToB y Takux 6osbHbIX (401).

COOTBETCTBEHHO, JJI OTHX MAIUECHTOB Tpe6yeTc51
ocoboe BHHMMaHHE M OCTOPOKHOCTb C  y4YETOM
MOTEHIHATLHOTO BO3ACHCTBHS 3TUX B3aMMOIEHCTBUIA.

Xots JTaHHBIE u3 HCCIIEIOBaHUH HU3
TIPOJEMOHCTPHPOBAIN BO3MOXKHOCTD TPAHCIIAHTAITH Y
BUY wundpunmposanasix KTRS, orpanmueHHOe YHCIO
oompubix BUY ¢ tepmunanbHOM cragmen XITH,
TI0/IBEPTAOLITIXCST TPaHCIUTAHTAIIH MoYeK Ha
CETONHAIIHUIA JIeHb, TPEANoaracT HeoO0XO0IUMOCTh
MPOJOJKATh BBIOJIHATH 3Ty MPOLEAYypy B KadecTBe
HCCIIeIOBATENbCKOTO MPOTOKOIA B M30pPaHHBIX LEHTPaX
C COOTBETCTBYIOILIUM OIIBITOM.

HakoHnen, cTOMT OTMETHTH, YTO 0030p ONbBITA Ha
CeTOAHAIIHNNA JEHb CBUACTENBCTBYET O TOM, YTO

nMeercs MOBBIICHHBI PHCK Pa3BUTHI OCTPOTO
KJIIETOYHOTO OTTOp)KEeHHs y manumeHtoB ¢ BUY,
MIOJIBEPTalOIIMXCsI TPAHCIUIAHTAIIMN OPTaHOB.
HayuHo-ucciieioBaTe1bcKie peKOMEHIANNHT
. Heobxonumo OIPENIEITUTE OIITUMAJIbHBIC
MEIMKaMEHTO3HblE ~MMMYHOCYIPECCUBHBIE  PEKUMBI

TIpenapaToB, a TaK)Ke HaWIydllee aHTHPETPOBUPYCHOE
neuenue i1 BUY unpunuposanusix KTRS.
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I'JIABA 14: IPYI'ME UHO®EKIIUU

CHAPTER 14: OTHER INFECTIONS

14.1: URINARY TRACT INFECTION

14.1.1: We suggest that all KTRs receive UTI
prophylaxis with daily trimethoprim-—
sulfamethoxazole for at least 6 months after
transplantation. (2B)

14.1.2: For allograft pyelonephritis, we suggest initial
hospitalization and treatment with intravenous
antibiotics. (2C)

KTRs, kidney transplant recipients; UTI, urinary
tract infection.

Background

A urinary tract infection (UTI) is an infection causing
signs and symptoms of cystitis or pyelonephritis
(including the presence of signs of systemic
inflammation), which is documented to be caused by an
infectious agent.

Kidney allograft pyelonephritis is an infection of the
kidney allograft that is wusually accompanied by
characteristic signs and symptoms of systemic
inflammation and a positive urine and/or blood culture.

Occasionally, pyelonephritis is diagnosed by allograft
biopsy.

Antibiotic prophylaxis is the use of an antimicrobial
agent (or agents) to prevent the development of a UTI.

Rationale
e UTI is a frequent and potentially important
complication of kidney transplantation.

« The use of antibiotic prophylaxis can reduce the risk of
UTL.

« Kidney allograft pyelonephritis may be associated with
bacteremia, metastatic spread, impaired graft function
and even death.

¢ KTRs with clinical and laboratory evidence suggestive
of kidney allograft pyelonephritis should be hospitalized
and treated with intravenous antibiotics.

SECTION I'| CHAPTER 14

TJIABA 14: JPYTI'WME HHOEKINHWU

14.1: THO®EKIUS MOYEBOI'O TPAKTA

14.1.1: Ms1 upeanaraem Bcem KTRS na3nHauats
npogujIaKkTHYecKoe jJedeHne HHPEeKIuid MO4eBOro
TpaKTa (UTI) eKeTHEBHBIM NpUEMOM
TPUMETONPHUM-CYIb(pOMeTOKCa30/1a 1O MeHbIICH
Mepe B TeyeHHe 6 MecsileB MOC/Ie TPAHCIVIAHTALUY.
(2B)

14.1.2: TIlpu nuenoHedppuTe AJUIOTPAHCIIAHTATA
MBI npeajaraem NMEePBOHAYAIBHYIO
TOCHUTAIM3ANMIO W JiedeHHe BHYTPUBEHHBIMH
anTubuoruxkamu. (2C)

BBoanas undopmanus

Nudpexmmun MT  (UTI) ato nHdekmu, BI3BIBAIONINE
[PU3HAKA ¥ CHMITOMBI IIUCTHTA WK NHeJIOHeppHTa
(BKIIOYAsE TPUCYTCTBUE  TIPU3HAKOB  CHCTEMHOIO
BOCIIAJIEHHS1), KOTOpAast JOKyMEHTHPOBAHHO
00yCIOBIIEHA HATHINEM HH(PEKIIMOHHOTO areHTa.

HI/IGJ’IOHG(l)pI/IT TIOYE€YHOIr'o aJuIoTpaHCIJIaHTaTa 3TO
I/IH(i)eKHI/Iﬂ MIOYEYHOI'o aUIOTpaHCIUIaHTaTa, KOTOpas
OOBIYHO COIIPOBOXKAACTCA XapaKTCPHBIMU IMPHU3HAKaMU
u CUMIITOMaMH CUCTEMHOTI'O BOCHIAJICHUA n
MO3UTUBHEIMU [TIOCEBAMU MOYH U/WIIN KpOBH.

WNHorna mnuenoHepUT AUATHOCTHPYETCS
6uoIICHH AJIOTPAHCILUIAHTATA.

npu

IMpodunakTuka aHTHOMOTHKAMH STO HCIOJIb30BAaHHE
AQHTHMHKPDOOHOr0  areHra  (WIM  areHToB)  JUIs
npenotBpameHus pazsutus UTI.

O0ocHOBaHUE

e UTI sBaseTcss 4acThiM U NOTCHIUAJIBHO CEPHbE3HBIM
OCJIO’)KHCHUEM TPaHCIJIaHTAllUU ITOYCK.

e lcnonb3oBanue MNPOMUIAKTUKH aHTUOMOTHKAMHU
MOXeT CHU3UTh puck UTI.

e IlmenoHedpuT MOYEYHOr0 ANIOTpPAaHCIUIAHTATa
MOKET OBITh CBsf3aH ¢ OakTepueMuel, MPHUBOANTH K
MeTacTa3HupOBaHHIO, CHIDKEHHIO byHKINH
TpaHCIUIAHTaTa U JJaXKe CMEePTH.

e KTRs c¢ xiuHnueckumMu M JIaDOpPAaTOPHBIMU
JI0Ka3aTeIbCTBAMU BO3MOKHOT'O HaJIU4us
nHUeNoHeppUTa  MOYEUHOIOo aJUIOTPaHCILIAHTATa
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Observational studies have documented a high incidence
of UTl in KTRs (402).

Pyelonephritis of the kidney allograft is a common
complication in KTRs (402).

It may cause graft failure, sepsis and death.

The use of antibiotic prophylaxis with trimethoprim-
sulfamethoxazole has been demonstrated to decrease the
frequency of bacterial infections, including UTI in KTRs
(403).

The use of trimethoprim-sulfamethoxazole for the first 9
months following kidney transplant was associated with
statistically significant decreases in number of any
bacterial infection, overall number of UTI and number
of noncatheter UTI.

There is moderate-quality evidence that the benefit of
UTI prophylaxis (primarily preventing infection, but
unclear evidence for reducing mortality or preventing
graft loss) outweighs the risks (see Evidence Profile and
accompanying evidence in Supporting Tables 50-51 at
http://
wwwa3.interscience.wiley.com/journal/118499698/toc).

Based upon this, and several other small studies,
prophylactic trimethoprim—sulfamethoxazole for 6-12
months following Kidney transplantation is warranted.

Although the use of ciproflaxicin also appeared effective
in the prevention of UTI after KTRs, patients treated
with this regimen were at risk for, and developed
Pneumocystis  jirovecii  pneumonia  (PCP)  (see
Recommendation 14.2) (404).

Accordingly, the use of trimethoprim- sulfamethoxazole
is preferred over ciprofloxacin at least during the first 6
months after transplantation.

Although some investigators have recommended
indefinite use of trimethoprim—sulfamethoxazole, data
are not available demonstrating clinical benefit beyond
the first 9 months following kidney transplantation.

Evidence suggests that late UTIs tend to be benign,
without associated bacteremia, metastatic foci or effect
on long-term graft function (405).
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JOJIKHBI OBITH TOCIIUTAJIM3UPOBAHBI W TPOJICYECHBI
BHYTPUBEHHO aHTUOMOTHKAMH.

anHble 00cepBalOHHBIX UCCIIeIOBaHMI
JIOKYMEHTAJILHO MO/ITBEPANITH BBICOKYIO
3abosesaemocts UTl y KTRs (402).

Tuenoneppur MOYEYHOTO AUIOTPaHCIUTAHTATA

SBJIAETCSA PaclpocTpaHeHHbIM ocioxHeHueM y KTRs
(402).

OH MOXET TMpHBECTH K THOETM TPaHCIUIAHTATA,
CEIICHCY B CMEPTH.

Hcnonb3oBanue NpoGUIAKTUKA aHTUOMOTHKAMU C
IIPUEMOM TPUMETONPUM—CYJIL(OMETOKCA30I1a
MIPOJIEMOHCTPHPOBANIO  BO3MOXHOCTH ~ yYMCHBIIHUTH
4yacToTy OakTepuanbHbIX HH(ekuui, Bkimodas UTI y
KTRs (403).

Vcnonp30BaHHe TPUMETONPHM-CYIb()OMETOKCa30a B
nepsble 9 MecslLeB IOCNIE IMEPecajku IMOYKH ObLIO
CBSI3aHO CO CTATHCTUYECKM 3HAUUMBIM YMEHBIICHHEM
cllydaeB J1000ro OakTepuaabHOro UH(UIMPOBAHMS,
obmero konuyectBa ciaydaeB UTl u  komuuectBa
ciryqaeB HekareTepHoi UTI.

CyILIecTBYIOT CPEIHEro KadecTBa MOJATBEP)KIAOLINe
JIOKa3aTeNIbCTBA TOTO, YTO IMOJb3a OT NPOQHIAKTHKU

UTI (rmaBHBIM obpazom MpeJoTBpalleHHE
HUHOUIEPOBAHUS, OJIHAKO HEOJHO3HAYHbIC
JIOKa3aTellbCTBA CHIDKCHUSI CMEPTHOCTH 1701031
[pEOTBPALICHUS noTepu TPaHCIUIAHTATA)

nepeBemmmBaeT puck (cM. IIpoduis mg0Ka3aTenbCTB U
JOITOJIHUTCJIIbHBIC BCIIOMOI'aTCJIbHBIC Ta6J'II/IHI>I NoNe
50-51 Ha http://
wwwa3.interscience.wiley.com/journal/118499698/toc).

Ha ocHoBe »3TOro u psaga JOpyrux HeOOJBIINX
UCCIEN0BaHUN CleqyeT IPOBOIUTH HPOGHUIAKTHKY
TPUMETOIPUM-CYJIbHOMETOKCA30JI0M B TeueHue 6-12
MECSIIIEB TI0CIIe TPAHCIUIAHTAINH TTOYEK.

XoTs  WCHONB30BaHHWE  IUNPOQIIOKCALIMHA — TaKXkKe
kaxercs: 3(P(EKTHBHBIM CPEACTBOM TMPOQUIAKTHKH
UTl mna KTRS, mnamueHTHl, MONydYalonIye TakKoe
JICYCHUE, MOJBEPrajkCh PUCKY M TMOKAa3ald Pa3BUTHE
mHeBMoHMH PCP (cMm. Pexomenpanuio 14.2) (404).

COOTBETCTBEHHO,  HCIOJb30BAaHHE  TPUMETONPUM—
cyibomerokcazona SBISETCS  MPEAIOYTHUTEIBHBIM
nepen UMIPOQIOKCAIMHOM N0 KpailHed wepe B
TCYCHHUC MIEPBBIX 6 MECALEB MOCJIC TPAHCIIAHTAIlUHU.

XOTSI HEKOTOpBIE HCCIENOBaTeId PEKOMEHIOBAIN
beccpouHoe HCTIONb30BaHMe TPUMETOTIPHM-
Cynb(hoaMeToKca3oa, HEeT MAaHHBIX O KIMHHYECKOH
MoJb3e TaKOro JieYeHHs Oolee TepBBIX 9 MecsieB
IOCJIe TPAHCIUIAHTALMHN TTOYEK.

HMGIOIHI/IGC?{ JAaHHBIC CBUACTCILCTBYKOT O TOM, 4YTO

nposiBuBLIasgcs B mo3aHeM nepuonme UTIS, kak
npaBwIo, JA00OpPOKAauyeCTBEHHa, HE NPUBOJUT K
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For this reason, we recommend providing prophylaxis
for a minimum of 6 months.

For patients who are allergic to trimethoprim-
sulfamethoxazole, the recommended alternative agent
would be nitrofurantoin.

This agent, which is widely recommended as an
alternative to trimethoprim/sulfamethoxazole, is chosen
over ciprofloxacin (despite demonstrated effectiveness
in KTRs) in an effort to limit the likelihood of
emergence of antibacterial resistance.

Kidney allograft pyelonephritis may be associated with
bacteremia, metastatic spread, impaired graft function
and even death.

Accordingly, KTRs with clinical and laboratory
evidence suggestive of kidney allograft pyelonephritis
should be hospitalized and be treated with intravenous
antibiotics for at least the initial course of therapy.

This is particularly true in early infections (first 4-6
months following kidney transplantation).

Recognition of the morbidity and mortality associated
with allograft pyelonephritis led to recommendations in
the 1980s to treat UTIs with as long as a 6-week course
of antimicrobials for early UTI following
transplantation.

More recently, UTI after kidney transplantation has been
associated with considerably lower morbidity and
mortality (405).

Accordingly, a less-prolonged course may be required,
although patients experiencing relapsing infection
should be considered for a more prolonged therapeutic
course.

Hcrounnk: American Journal of Transplantation 2009; 9
(Suppl 3): S59-S62 S59 Chapter 14 rnassr 14

Because of the potential for serious complications,
KTRs with kidney allograft pyelonephritis should be
hospitalized and treated with intravenous antibiotics, at
least initially.
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OakTepHeMHH, HE METacTa3upyeT W He BIHMsIeT Ha
JIOJITOCPOUHYIO (DyHKIMIO TpaHciuianTara (405).

Ilo oroif npuumHE MBI PEKOMEHIYEM IPOBOIUTH
npo(UIAKTUYECKOE JIEUCHUE KaK MUHUMYM B T€UEHHE
6 mecsIeB.

Jl1s manueHToB, KOTOpPblE MMEIOT — aJUIEpTui0 Ha
TPUMETOIPUM-CYIb(HOMETOKCA30,  PEKOMEHYyEMbIM
IBTEPHATUBHBIM areHTOM OyIeT HUTPO(ypaHTOHH.

OTOT areHtT, KOTOpBIM IIMPOKO PEKOMEHIYyeTCsd B
Ka4eCTBE AJIbTCPHATUBEI TPUMETONPUM/
cyabomerokcazony, 0Oonee NPEANOYTUTENCH, YeM
uunpodokcannH  (HECMOTpsl  Ha  JIOKa3aHHYIO
s¢pdextuBHOCTE ¥ KTRS), B CBSI3M CO CTpeMIICHHEM
OTpaHUYHUTH BEPOSITHOCTD aHTHOAaKTepHAIbHOM
PE3UCTEHTHOCTH.

[MuenoHeppyUT MOYSTHOTO ALIOTPAHCIUIAHTATA MOXKET
ObITh CBA3aH C OaKTepuUMHEH, paclpoOCTpaHEHHEM
METacTa30B, CHIDKCHHEM (YHKIMM TpaHCIUIAaHTaTa U
JIa’Ke CMEPThIO.

KTRS ¢ KIMHHYECKHMH U
nabopaToOpHBIMKA  JIOKA3aTeNbCTBAMH  BO3MOXHOTO
HaJTHIHs mUenoHeQpuTa MOYEYHOTO
aIJIOTpaHCIUIaHTaTa JTOJKHBL OBITH
TOCHHUTAIN3UPOBAHBl W TPOJICYCHBI BHYTPHUBCHHO
AHTUOMOTHUKAMH, KaK MUHUMYM, TPH [IEPBOHAYATBHOM
Kypce Teparuu.

COOTBETCTBEHHO,

3T0 0COOCHHO BEepHO M paHHMX MH(EKIUH (IepBbie
4- 6 MecsIIeB TOCIE TPAHCIUIAHTAIIMHI MOYEK).

ITpr3HaHKe 3a00JI€BAGMOCTH M CMEPHOCTH, CBSI3aHHBIX
C NHEIOHe)PUTOM IOYCYHOIrO AIOTPAHCILUIAHTATA,
npuBeno K (GopMHpoOBaHUIO pekoMmeHnanui B 80-x
rogax no sedeHuro UTIS  6-HenenbHBIM Kypcom
AQHTUMUKPOOHOW Tepmamuyd B CIydae paHHEro
BoisiBnieHnst UT| nociie TpaHcIiaHTalmy.

B mocnemnee Bpemss UTIl mocme TtpaHcmmanTamum
MoYkH ObUla CBs3aHA CO 3HAYUTENBHO MEHBIIEH
3a00JIeBaeMOCThIO U cMepTHOCTHIO (405).

COOTBETCTBEHHO, MOXET TOTpeOOBaThCSI  MeEHee
MPOJODKUTENBHBIA  Kypc,  XOTS  MalUeHTHl  C
peuuanBUpYyOme WH(EKIUeH  JIODKHBI MONTy4YaTh

6oJiee MPONOIDKUTENIBHBIN TepaeBTHIEeCKUH Kypc.

B cBa3M ¢ HalmuuueM MOTEHIMAIBHO CEPbE3HBIX
OCJIO)KHEHHMI TTAlIEeHTHI ¢ MHETOHE(QPUTOM HOYETHOTO
aJUIOTPaHCILIAHTATa JOJKHBI ObITH
TOCNUTANU3UPOBAHbl M IPOJICYEHbl BHYTPUBEHHO
aHTUOMOTUKAMU, KaK MUHUMYM, IIPU I€pPBOHAYAIBHOM
Kypce Tepanuu.
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Although evidence derived from RCTs on the optimal
duration of therapy for kidney allograft pyelonephritis
are not available, it is anticipated, in the absence of a
kidney abscess, that 14 days should be adequate.

14.2: PNEUMOCYSTIS JIROVECII PNEUMONIA

14.2.1: We recommend that all KTRs receive PCP
prophylaxis with daily trimethoprim—
sulfamethoxazole for 3-6 months after
transplantation. (1B)

14.2.2: We suggest that all KTRs receive PCP
prophylaxis with daily trimethoprim-—
sulfamethoxazole for at least 6 weeks during and
after treatment for acute rejection.(2C)

14.2.3: We recommend that KTRs with PCP
diagnosed by bronchial alveolar lavage and/ or lung
biopsy be treated with high-dose intravenous
trimethoprim-sulfamethoxazole, corticosteroids, and
a reduction in immunosuppressive medication. (1C)

14.2.4: We recommend treatment with
corticosteroids for KTRs with moderate to severe
PCP (as defined by PaO2 <70 mm Hg in room air or
an alveolar gradient of >35 mm Hg). (1C)

KTRs= kidney transplant recipients; PaO2= partial

pressure of oxygen in arterial blood; PCP=
Pneumocystis jirovecii pneumonia.

Background

Pneumocystis  jirovecii  (formally  known as

Pneumocystis carinii) is an opportunistic fungal
pathogen known to cause life-threatening pneumonia in
immunocompromised patients, including KTRs.

P. jirovecii pneumonia (PCP) is defined as the presence
of lower respiratory-tract infection due to P. jirovecii .

A definitive diagnosis of PCP is made by demonstration
of organisms in lung tissue or lower respiratory tract
secretions.
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XoTs TOKa HET JIOKa3aTelbCTB, TOIYyYCHHBIX B
pe3yabraTe RCTs o ONTUMAJIBHOM
MPOAOJDKUTEIBHOCTH TEPanuy Ul MallMeHTOB ¢
MUEIOHE(PPUTOM  TIOYEYHOr0  AIJIOTPAHCIUIAHTATA,
MpEe/IoyiaracTcs, 4To MNpH OTCYTCTBHHM  abciecca
nouek 14 gHell  OODKHO — OBITH  ageKBAaTHOM
JUIATEIILHOCTBIO JIEYEHHS.

14.2: THEBMOIIUCTHASA ITHEBMOHUA

14.2.1: Msb1 pexomenayem BceM KTRS HazHayaTh
npoduiakTuyeckoe  JeueHHe  IHEBMOLMCTHOI
nHeBMoHun (PCP) ¢ exenHeBHBIM HNpHEMOM
TPUMeETONPUM—CYJibpoMeToKca30/a B TeyeHue 3-6
MecsieB mociae rpancmniaanramun. (1B)

14.2.2: Mb1 npeanaraem Bcem KTRS HaszHauaTh
npopuIaAKTHYECKOe  JIeYeHHe  IHEeBMOLUCTHOM
naeBMoHUu (PCP) ¢ exenHeBHBIM NpPHEMOM
TpUMeTONPUM—CYb(pomMeToKCca301a B TedeHHE MO
Kpaiineii Mepe 6 HeeIb BO BpeMsl M MOCJIe JIeUeHUsI
octporo orrop:kenus. (2 C)

14.2.3: Mbl pexkomenayem KTRs ¢ nuarnozom PCP
Ha OCHOBAHHH OpOHXO0-AJIbBEOISIPHOTO JIaBaKa
W/MIH GUOTICHH JIETKUX JIEYNTh BBICOKAMH /103aMH
BHYTPHUBEHHOTO TPUMeTONpUM-
cyab(aMeTaKc030.1a, KOPTHKOCTEPOHI0B "
COKpalleHHeM HMMYHONoOAaBJsIomell Tepanuu. (1
©)

14.2.4: Mbi peKoMeHayeM JieyeHue
kopTukocrepongamu 1 KTRS ¢ ymepenHoii nian
cepbe3noii craaueii PCP (3r0 ompenensiercs

noka3atejem PaO2 menee 70 MM pTYTHOTO CTO0JI0A
Npu  JAbIXaHMM aTMOC(epHbIM BO3AYXOM  HJIH
aJIbBEOJIIPHBIM TpajgueHToOM > 35 MM PTYTHOro
croJ16a). (1 C)

BBoanas undopmanus

ITueBmomnmcra sxupoBecu (paHee W3BECTHas Kak
ITHeBMOIMCTa KApWUHM) 95TO  ONMOPTYHHCTHYECKHI
TpUOKOBBIN TMATOTeH, KOTOPBIA M3BECTEH KaK MPHYUHA
yrpoXKaromei SKA3HA ITHEBMOHHH y
MMMYHHOOCJIa0JIEHHBIX MalueHToB, Brodas KTRS.

PCP ONpEALCIIACTCA KaK HaJIN4ue I/IH(i)eKHI/II/I HWXKXHHX

JOBIXAaTeNBHBIX ~ IyTell MO  NpUYMHE  HaJIU4HA
IIHBEMOLMCTHOH KUPOBECH.
OxonyaTenpbHo  jguarHo3 PCP  craButcs  mocie

BBIABJICHUA OpPraHu3MOB B JIETOYHOW TKaHW WU
CCKpPETa HKHUX ABIXAaTCIIbHBIX HyTeﬁ.
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Because no specific diagnostic pattern exists on any
given imaging test, it is imperative that the diagnosis of
PCP be confirmed by lung biopsy or bronchoalveolar
lavage.

Rationale

« Infection with P. jirovecii is life-threatening in KTRs.

e Prophylaxis with trimethoprim—sulfamethoxazole is
safe and effective.

e Although thrice-weekly dosing of trimethoprim-
sulfamethoxazole is adequate prophylaxis for PCP, daily
dosing also provides prophylaxis for UTI and may be
easier for patient adherence.

e Treatment of PCP with high-dose, intravenous
trimethoprim—sulfamethoxazole and  reduction of
immunosuppressive medications are the treatments of
choice for PCP.

 Based upon data from HIV-infected adults, the use of
corticosteroids has been uniformly recommended for all
patients experiencing moderate to severe PCP.

PCP prophylaxis

Pneumocystis jirovecii is an important opportunistic
pathogen known to cause life threatening PCP in KTRs
(406).

The most typical time of onset of symptoms of PCP is
6-8 weeks following initiation of immunosuppressive
therapy.

Although PCP is potentially a life-threatening
complication of KTRs, the use of chemoprophylaxis has
been shown to be extremely effective in preventing the
development of clinical disease attributable to this
pathogen.

The use of trimethoprim-sulfamethoxazole prophylaxis
resulted in a RR of 0.08 (95% CI 0.023-0.036) of
developing PCP compared to either a placebo, control or
no intervention (403).

Treatment also decreased mortality.

There was no difference in efficacy for PCP when
trimethoprim—sulfamethoxazole was given daily or three
times per week (407).

SECTION Il CHAPTER 14
TTocKoBKY OTCYTCTBYIOT KOHKPETHBIE
JIUATHOCTUYECKHE INA0JIOHBI JUId JIIOOBIX TECTOB,
KpaiiHe  BaxHO, 4roObl  gumarHo3 PCP  Obun
TOATBEPIKIEH ouoncuen JIETKUX WK

OpOHXO0ATBBEOJISIPHBIM JIABAKEM.
O0bocHOBaHUE

* Undurmposanue PCP sBiseTCS OMACHBIM JUIS KU3HU
KTRs.

* [IpounaxTrka TPUMETOIPUM-CYIb(HOMETOKCA30IOM
ABJIAETCS 6€30MacHBIM U 3(GEKTUBHBIM CPEACTBOM.

* XOTs mpHeM TPHUMETONPUM—CYJIL(OMETOKCA30I1a
TPWKOBI B HENENI0  SBISETCS  aJeKBaTHOH
npoduiaktukoir PCP, exeZHEBHBIH IpHEM TaKxke
obecrieunBaer npodunaktuky UTI u Moxker ObITh
mpouie JJIsl ManueHTa C TOYKH 3pEHHs COONIOACHHS
HAa3HAUYCHHI.

* Jleuenue PCP BHYTpPHBEHHO BBICOKUMM [03aMHU
TPUMETOIPUM-CYIb()OMETOKCA301a M  COKpalleHHE
MMMYHOIOAABIIAIONIMX JIEKAPCTBEHHBIX IPENapaToB
SBJIAIOTCS METOOM BbIOOpa neueHus PCP.

e Ha ocHoBe manHbix orT BUY-uHpHUIHPOBaHHBIX
B3pOCIIBIX, HCTIOb30BaHME KOPTHKOCTEPOHUIOB
eAnHOO0pa3Ho OBUIO  PEKOMEHIOBAaHO Ui BCEX
MAalMeHTOB, MMEIONIMX OT YMEPEeHHOH 10 Cephe3HON
dopmer PCP.

IIpodunakruka PCP

Pneumocystis jirovecii SIBISIETCS Ba)KHBIM
ONIOPTYHUCTHYECKUM I1ATOT€HOM, KOTOPBIA H3BECTEH
KaK [pUYMHA YIPOKAIOIIEH >KM3HM ITHEBMOHUM Y
KTRs (406).

Haubonee TunuyHoe BpeMs IEPBUYHOTO IIPOSBICHUS
cumrtomoB PCP sro 6-8 wemens mocie Havana
HAMMYHOIIOAaBIIIONIECH TEPAIHH.

Xors PCP sBusgercs NOTEHIMAIbHO OIACHBIM IS
*ku3Hu  ocnoxHenneM y KTRS, wucmonp3oBanue
XUMHONPOPUIAKTHKA TTOKa3ano ceds  4Ype3BBIYaiiHO
3¢ QEeKTUBHBIM B €€ IPEeNOTBPAIICHUS pPa3BUTHA
KJIMHAYECKOro 3a00JieBaHus, BBI3BAHHOTO JIAHHBIM
aTOT€HOM.

Hcnonb3oBanue  TPUMETONPHUM-CYIb(OMETOKCA301a
JUI IPO(HIIAKTUYECKUX MEPOIPHATHH B pe3yiabraTe
nmaet RR na yposue 0,08 (95 % MOIIC 0.023-0.036)
mo passutmio PCP mo cpaBHenuio ¢ mmiane6o,
KOHTPOJIEM WJIM  OCTaBJIE€HHEM CHTyauun 0Oe3
BMmenratenbeTBa (403).

JledeHue TaxKe CHU3HIO CMEPTHOCTb.
He 6bw10 pasHuisl B 3¢ GEKTUBHOCTH NPOGUIAKTHKU
PCP mpu npueme TpUMETOIPUM-CYIb(OMETOKCA301a

MOBCEIHEBHO WITH TPH pasa B Hezxento (407).
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However, in KTRs, the use of daily trimethoprim—
sulfamethoxazole may be associated with a decreased
risk of bacterial infection (403).

Although definitive evidence for the duration of PCP
prophylaxis is not available, most experts agree that it
should be continued for at least 6 months (and perhaps
as long as 1 year) following transplantation (406).

Because most KTRs will remain on immunosuppression
for the rest of their lives, some experts recommend a
more prolonged and perhaps even indefinite use of PCP
prophylaxis.

Indications for the use of alternative preventive agents
include the development of allergic reactions and/or
drug-induced  neutropenia  from  trimethoprim—
sulfamethoxazole.

Potential alternative agents include dapsone, aerosolized
pentamidine, atovaquone or the combination of
clindamycin and pyrimethamine (Table 17).

PCP treatment

Prior to the use of trimethoprim-sulfamethoxazole,
mortality from PCP in KTRs was very high (409,410).

The treatment of PCP includes both the use of
intravenous trimethoprim-sulfamethoxazole as well as
corticosteroids for KTRs with significant hypoxemia
(406).

RCTs have demonstrated that the use of corticosteroids
in the first 72 hours of PCP in HIV patients resulted in
improved outcome, including morbidity, mortality and
avoidance of intubation (406).

The usual duration of treatment is 2—3 weeks.

The use of intravenous pentamidine isethionate should
be considered in patients with proven trimethoprim-
sulfamethoxazole allergy.

Other treatment strategies should be restricted to patients
with mild PCP only.

Hcrounuk: S60 American Journal of Transplantation
2009; 9 (Suppl 3): S59-S62
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Omgnako y KTRS, npuHUMamOmuX TpUMETONPUM-
Cynb()OMETOKCa30]1  €XKEJHEBHO,  MOXET  OBITh
YMeHBIIIEH PUCK OakTepranbHOi nHpeknuu (403).

XoTs HET OKOHYATeNbHBIX  JIOKA3aTeNbCTB O
HeoOxoauMol anutensHocTH npodunaktuku PCP,
OOJNIBIIMHCTBO JKCIEPTOB COMIAINAIOTCS, YTO OHA
JOJDKHa OBITh TPOBEJCHA B TeYCHHE HE MeHee 6
MmecsiieB (a, BO3MOXKHO, ® 1 TO;) mOCKE
tpanciuianTanuu (406).

Tak kak OonpmmHcTBO KTRS  ocranercs Ha
MMMYHOCYIIPECCHOHHBIX Ipernaparax [0 KOHLA CBOEH
JKM3HY, HEKOTOpPBIE JKCIIEPTHl PEKOMEHAYIOT Ooiee
IPOJOJDKUTENFHOE M BO3MOXHO Jaxke OeccpodHoe
ucrionszoBanue  PCP  jmnst mpoduiakTudeckoro
JICYCHHUSI.

IMoka3aHusi Uil  HCIOJB30BAaHUS ~ aIbTEPHATHBHBIX
HNPO(QMIAKTHYECKHX AareHTOB BKIIOYAIOT B  ceOs
pa3BUTHE AJUICPTHYCCKUX PEaKIUil 1/UIH BEI3BIBACMON
npernapaTamMmu HEHTPONICHIH n3-3a nprema
TPUMETOIPHM-CYIb(HOMETOKCA30Ma.

HOTCHHI/IaHBHLIC AJIbTCPHATUBHBIC ar€HTbl BKIIOYAIOT
JIaTICOH, TEHTaMHUIWH B (opMe a’po3oiist, aTOBaXOH
WIH COYETAHHE KIMHIAMHIMHA W MHPUMETAMHUHA
(taGuma 17).

Jleuenue PCP
J1o HCIONTB30BaHUS TPUMETOIPHM-CYITb(HOMETOKCa30IIa
cmepTtHOCT OT PCP cpenu KTRS Gbuta oueHb BHICOKOH

(409,410).

Jleuenne PCP BxirouaeT B ce0S M HCIOJIB30BAHHE
TPUMETOIPUM-CYIb()OMETOKCA301a BHYTPUBEHHO, U

koptukocteponnioB an1 KTRS co 3HaunTenbHOH
runokcemueii (406).
RCTs oKa3ajiu, 4TO HCIIOJIB30BAHNE

KOPTHKOCTEPOHIOB B TepBblie 72 yaca mpu PCP y
6ompHBIX ¢ BUY mpuBeno k yiaydiieHuIo pe3yiabTaToB,
BKJIIOYas TaKWe IMOKa3aTeNd KaK IMPOI0JDKUTEIIbHOCTh
OOJIe3HH, CMEPTHOCTb, M BO3MOXXHOCTb H30EkKaTh
unrybanuto (406).

OObIyHAs JUIMTEILHOCTh JIEYEHHUST COCTaBiseT 2-3
HEJCIH.

HCHOJ’IL?;OBaHHe BHyTpI/IBCHHO IIeHTaMHUHHA
(pentamidine isethionate) MOYKHO CUHUTATh
MMOKa3aHHBIM JIJISl TIAIIMEHTOB C JOKAa3aHHOM ajuieprueit
Ha TPUMETONPHUM-CYJIL(HOMETOKCA30II.

Jlpyrue crpareruu Je4eHUs IOJDKHBI HPUMEHSATHCS
TOJILKO Y HAllMeHTOB ¢ MATKo# (opmoii PCP.
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Tab6auna 17. AHTUMHKPOOHbIE areHTHl 1Jif NPO(HIAKTHKY MHEBMOUMCTHONH NMHEBMOHHMH Y PelMNUEHTOB
M0Y€YHOro TPAHCIIANTATA °

Table 17: Antimicrobial agents for the prevention of PCP in KTRs ®

Agent/arent

Trimethoprim/
Sulfamethoxazole "’
Tpumeronpum /
cyabdomMeToKcaszon

Aerosolized
Pentamidine/
NneHTaMHIUH B (popme
a3p030J11

Dapsone ¢ nancon

Atovaquone/ atoBaxon

Adult dose/no3upoBku st
B3POC/IbIX MALUHEHTOB

Pediatric dose/ no3upoBku mis aereit

Single-strength pill (80 mg as
trimethoprim) or double-strength pill
(160 mg as trimethoprim) daily or
three times per week/

Single-strength pill ta6nerxku (80 wmr.
[0 TPUMETONPHMY)

or double-strength pill (160 mr mo
TPUMETONPHMY)  ©XKCIHEBHO HIH B
TpH pasa B HEACIIO

150 mg/m2/day as trimethoprim daily or three times per week /
150 MF/mZ/CyTKH 10 TPUMETONPUMY €KEIHEBHO WM B TPHU paza B
HEICII0

Respirgard 11TM nebulizer/
300 mr. mHraaMpoBaTh Kaxusle 3—4
HeJleN yepe3 HeOyaizep

100 mg/day as a single dose or 50 mg
twice a day/

100 mr/cytku pa3 B aeHb wia 10 50
MI' 2 pasa B CyTKH

For children >5 years old, 300 mg inhaled monthly via Respirgard [1TM
nebulizer/

Jns  pereit >5
HeOymaiisep

ner, 300

MI'. HWHTaJJHpoOBaTb €XEMECAYHO HYECpPeE3

Can be administered on a daily or weekly schedule as 2.0 mg/kg/day
(maximum total dosage of 100 mg/day) or 4.0 mg/kg/week

(maximum total dosage of 200 mg/week) orally. /

MoXeT NPUHUMATBCS HCXOJsS W3 ©KEJHCBHOIO WM EXKCHEIEIbHOro
rpadpuka B pacuere 2.0 mr/kr/cytku (MakcuMaibHas obmas qosa 100
mr/cytku) uin u3 pacuera 4.0 mr/kr/uenens (MakcuMaibHas o0Luas 103a
200 mr/uenenst) nepopaibHo.

Approximately two thirds of patients intolerant to Trimethoprim/
sulfamethoxazole can take dapsone successfully. Studies in adults show
dapsone is as effective as atovaquone or aerosolized pentamidine but
slightly less effective than Trimethoprim/sulfamethoxazole/

IMpumepHO 213 MaIHEHTOB, HE TIEPEHOCSIINX
TPUMETONPHM/CyTb()OMETOKCA30II, MOTYT YCIEIIHO JICIUTHCS JAIICOHOM.
HccnenoBanust cpeai B3pOCHBIX IMAIMEHTOB TI0KA3aIM, 4TO JAlCOH Tak
xe dpdeKxTHBeH, Kak ¥ aTOBaXOH WIIH a3p0o30ibHas (opMa IeHTaMHUANHA,
HO HECKOJIBKO MeHee sddexTnBen, 4eM
TpHMeETONpPHM/CyIb)OMETOKCA30I.

1500 mg/day/
1500 mr/cyTku

Administered with a meal as an oral yellow suspension in single dosage
of 30 mg/kg/day for patients 1-3 months and >24 months of age, and 45
mg/kg/day for infants aged 4-24 months /

Ha3znagaercst Bo Bpemsl eJ1bl B BUJIE KEITOM OpaIbHOMN CyCIEH3HN
eMHOBpeMEHHO 13 pacdyera 30 Mr/Kr/CyTKu JUisl IaleHTOB Bo3pacra 1—
3 mecsina u >24 Mecsues,u u3 pacuera 45 Mr/kr/cyTku [ HALHUEHTOB
Bo3pacta 4-24 mecsiueB

KTRs= kidney transplant recipients; PCP=Pneumocystis jirovecii pneumonia.

a Excerpted from (408)./ Beimeprxka u3 (408).

b This is first-line therapy. All other agents should be considered second-line therapy. /b 3o Tepanus nepsoit
nuHun. Bee APYTrue areHThbl JOJDKHBI paCCMAaTPUBATLCSL KaK TEpanus BTOpOﬁ JIMHHUH.

¢ Must screen for glucose 6-phosphate dehydrogenase deficiency prior to using dapsone, as this is a risk factor for
development of methemoglobinemia associated with use of dapsone. /c Obs3aTenbHO IPOBECTH CKPUHUHT HA
JIedunuT raoko3a 6-docdat geruaporenassl 10 UCIOIL30BaHUS JANCOHA, HOCKOIBKY 3TO (JaKTOp pUCKA Pa3BUTHSA
METTeMOIIOOMHEMHUH, CBSI3aHHOU C MCIIOJIb30BaHUEM JATICOHA.
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14.3: TUBERCULOSIS

14.3.1: We suggest that TB prophylaxis and
treatment regimens be the same in KTRs as would be
used in the local, general population who require
therapy. (2D)

14.3.2: We recommend monitoring CNI and mTORI
blood levels in patients receiving rifampin. (1C)

14.3.2.1: Consider substituting rifabutin for rifampin
to minimize interactions with CNIs and mTORi. (Not
Graded)

CNI= calcineurin inhibitor; KTRs= kidney
transplant recipients; mTORi= mammalian target of
rapamycin inhibitor(s); TB= tuberculosis.

Rationale

* KTRs are at increased risk of developing disease due to
tuberculosis (TB).

* KTRs with latent TB, identified by a positive purified
protein derivative (PPD) skin test or a history of TB
disease without adequate treatment, are at highest risk of
developing clinical TB after transplantation and are
therefore good candidates for chemoprophylaxis with
isoniazid.

 Treatment of TB in KTRs has been shown to respond
to standard antimycobacterial therapy.

« The use of rifampin is associated with numerous drug—
drug interactions through its activation of the CYP3A4
pathway.

« This interaction can affect drug levels for CNIs as well
as mTORI.

« Rifabutin achieves similar therapeutic efficacy while
minimizing the potential for drug-drug interactions.

The incidence of TB among KTRs varies according to
geographic locations, with rates of 0.5-1.0% reported in
North America, 0.7-5% in Europe and 5-15% in India
and Pakistan (411,412).

This represents a marked (50- to 100-fold) increase in
the frequency of TB compared to the general population.
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14.3: TYBEPKYIJIE3

14.3.1: Mb1 npeanaraem aasi KTRS ucnoJsb3oBaTh
TaKHe sKe CXeMbl MNPOPUIAKTHKM M JIeYeHHs!
TyOepKyJe3a, Kak # /A OOIIEro HaceJeHHs,
KOTOpPbIe HYKIAI0TCs B Takoii Tepanun. (2D)

14.3.2: Mbl pekoMeHyeM NMPOBOJAUTH MOHHUTOPHHT
yporHss CNI m mMTORi B KpoBH Yy GOJBHEIX,
noay4atomux pudammun. (1 C)

14.3.2.1: Paccmorpute 3ameHy pudadyTuHa Ha
pudaMnuH JUIsT MUHUMHU3AIMH B3aUMOJEHCTBHUS C
CNIsu mTORi (Yposens He Iuddepenuuponan).

O0ocHOBaHHUE

* KTRS noasepraioTcs NOBBIIIEHHOMY PUCKY Pa3BHTHUS
3a00IeBaHNH, BBI3BIBAEMBIX MHKOOaKTepuen
TyOepkyesa.

e KTRs ¢ marentHoi#t ¢opmoii TyGepkymesa (TB),
BBISIBIGHHOW MCClIeOBaHUEM KOXu MetogoM PPD
(peaktst  MaHTy), WM TIpH  HAIHYMHA  HUCTOPHHA
3ab0sieBaHust TyOepKye30M 0e3 aJleKBaTHOTO JICYCHHUS
MOJIBEPTralOTCSl  HAWOONbIIEMY  PHUCKY  pa3BHTHS
KIMHUYECKHX mposiBinenuid Th mocne TpaHCIUIaHTAMN
U TOITOMY SIBISIOTCSA XOPOIIMMH KaHIUIATAMU JUIs
HA3HAYCHUS] XUMHUOTPODUIAKTUKA H30HUA3HIOM.

. Jleuenue TyOepkynes3a
AQHTUMUKOOAKTEPUAIBHBIMU  IpenapaTaMu
II0Ka3aJI0 CBOIO 3()(hEKTUBHOCTD.

CTaHI[apTHI)IMI/I
y KTRs

. Hcnonp3oBanne  pudaMnnHa  CBSI3aHO c
MHOTOYHCIICHHBIMA B3aMMOJCHCTBHAMA MEXKIY
npenaparamu osarogaps aktusanuu CYP3A4.

e DTO B3aMMOJCHCTBHE MOXKET MOBIUATH HAa YPOBHH
npenapatoB CNIs, a takxxe mTORI.

JIOCTUTAeT aHAJIOTUYHOTI'O
spdexkra npH  MHUHUMH3ALUH
IS B3aUMOJICHCTBUSA MEXKIY

. Pudabytun
TepaneBTUIECKOTO
BO3MOXKHOCTH
penapaTamH.

3aboseBaeMoCTh TyOepKyIe30M cpenu KTRs
BapbHpyeTCsl B 3aBHCHMOCTH OT Treorpaduueckoro
MecTomnojiokennsa, ¢ rmokasarenem 0.5-1.0 % mo
Cesepnoii Ameprke, 0.7-5 % - B EBpone u 5-15 % - B
Wunnn u [Takucrane (411,412).

Ot1o mpencraeisier coboit 3amerHoe (B 50-100 pa3)
yBeJIMYeHHE YacTOThl Th M0 CpaBHEHHIO C HACEICHHUEM

187



In addition, there is also a marked increase in severity
of disease in KTRs with mortality rates 10-fold higher
than in immunocompetent individuals with TB.

The most frequent source of TB infections in KTRs is
reactivation of quiescent foci of Mycobacterium
tuberculosis that persist after initial asymptomatic
infection (413).

Accordingly, screening and identification of individuals
with evidence of prior latent infection with TB should
allow treatment prior to development of clinical disease,
resulting in improved outcome.

Data from a variety of immunosuppressed populations
demonstrate that treatment of latent TB markedly
reduces the risk of subsequent progression to clinically
active TB (414).

A limited number of RCTs have evaluated the benefit of
prophylactic treatment with isoniazid for KTRs (415) or
organ transplant patients, including KTRs (416,417).

Results of these studies suggest a benefit to KTRs,
although study size and design limit the strength of these
observations.

The use of prophylactic isoniazid in patients with a past
or current positive PPD skin test, and/or a history of TB
without adequate documented treatment, has been
previously recommended by the European Best Practice
Guidelines for Renal Transplantation (411) and the
American Society of Transplantation Guidelines for the
Prevention and  Management  of  Infectious
Complications of Solid Organ Transplantation (418).

Hcrounuk:American Journal of Transplantation 2009; 9
(Suppl 3): S59-S62 S61 Chapter 14

If, according to these guidelines, vaccination with BCG

can give a ‘false-positive’ PPD skin test, then some
patients may be treated unnecessarily.

Most believe that the effect of BCG should not persist
for more than 10 years (419).

The use of BCG vaccine is especially common in
regions where the prevalence of TB is high.

In these regions, it is therefore difficult to distinguish
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B IICJIOM.

Kpome toro, cymecTByer Takxke 3aMETHOE YBEITHUYCHHE
crenenu Tshkectu 3aboseBanus KTRS ¢ mokasarensmu
CMEpPTHOCTH B 10 pa3  Bbue, 4eM Y
MMMYHOKOMIIETEHTHBIX JiuLl ¢ Th.

Hawubonee gacteiM ucrounukoM nHpexnuu Th y KTRS
SIBISICTCSL PEaKTUBALIMS CKPBITHIX ouaroB Mycobacterium
tuberculosis, ocraBmmxcs Tocie  MEpPBOHAYAIBHOU
6eccumnromuo nHdpekimn (413).

COOTBETCTBEHHO, CKPUHUHT W HMICHTU(PHKALUS JHI C
NpEABAPUTENILHBIMUA  JIOKA3aTeNbCTBAMU  JIATCHTHOM
(dbopmbl TyOepKyIie3a JOJDKHBI OBITh ITOKa3aHUEM JUIS

JeYeHUs 0 pa3BUTUA KJIMHUYECKHX CHUMIITOMOB
3a0oNeBaHus, YTO  NPUBOXUT K  YJYUIIEHHIO
pe3yIbTaToB.

JlaHHBlE W3  pa3sNMYHBIX TPYNI  HAceleHus C
HMMYHOCYIIpeccHueit MIPOJIEMOHCTPUPOBAIIH, 4TO

JICYCHHE JaTeHTHOW (opmbl Tybepkyne3a 3aMeTHO
CHI)KACT PHUCK MOCIEIYIOMEH MPOrpeccuil KIMHUIECKU
aKTHBHOTO TyOepKyJe3a (414).

Orpanunuennoe konuuectBo RCTS nano OeHKy BbIMOA
oT l'[pO(l)I/IHaKTI/I‘ICCKOFO JICHCHUSA HU30HHUA3ua0M Yy
KTRs (415) wim manuWeHToB C TIE€pPeCakKEHHBIMU
opranamu, Bmogas KTRs (416,417).

Pe3ynbTarThl 3THX HCCICIOBAHHHA MOKA3bIBAIOT TIOJIB3Y
mist KTRS, xoTs MacirtaObl MCCIIENOBAHUSA U UX OU3aiiH

OrPaHUYUBAIOT  YOEIUTENbHOCTh PE3YyJbTaTOB ITUX
HaOJIIOIEHUH.
EBponeiickumu  IIpaktudeckumu  ITocobusamu 1o

Hawnyumeit Ilpaktuke B OO6nactu TpaHcraHTauuu
Iouex (411) u Ilpaxtuueckumu IlocoOusamu
Awmepukanckoro CooOmectBa TpaHCIIAaHTOJOTOB IO
Ipodunaktuke u Taktuke Benenus Ilamuentos c
WudexmonnsMu OcCnoXHEHUSIMU Ipu
Tpancmwianrarmun  Comuaabix  opranoB  (418) pamee
PEKOMEHIOBANIOCH MPOGHMIAKTHIECKOE HCIIOIb30BaHNE
M30HHA3MAa y  TAlMEHTOB ¢ HO3UTUBHBIMU
pe3yibTaTaMd KOXKHOTo Tecta (peakuus MaHty) B
HACTOsIIee BPEMs WM B NPEbIIYLINX TeCTax W/Him ¢
Tb B aHaMHe3e 6e3 COOTBETCTBYIOLIETO
JOKYMEHTHPOBAHHOTO JICUCHUS.

Ecnu, cormacHo »3TUM INPAaKTHYECKUM IIOCOOHSAM,
BakuuHaius BIDK  MoxkeT naTh J0KHOMO3UTHUBHBIN
pe3ysibTaT KOXHOTO TyOEpKyJIHHOBOTO TecTa, TO
HEKOTOpbI€ MAIMEHThl MOIJIM IOJIydYaTh JedeHue Oe3
HYXKIBI.

BonbmmmucTBO  cumtator, uro 3ddext or BIDK He
coxpansiercs 6omee 10 mer (419).

Hcnoap3oBanue BaKIIUHBI BIDK 0COOEHHO
pacmpocTpaHeHO B PErHoHax, IJe pacHpOoCTPAaHEHHOCTh

Tb aBaseTcsa BHICOKOIA.

Ilo »sroit IPpUYUHE B 3THUX PEruoHaxX TPYAHO OTIUYUTH
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PPD skin tests that are positive due to BCG from those
that are positive due to prior infection with M.
tuberculosis.

Accordingly, it is recommended that the history of BCG
vaccination should be ignored and that a 9-month course
of prophylactic isoniazid should be used (411).

It is also possible that dialysis and transplant patients
frequently have false-negative PPD skin tests.

Accordingly, some experts have recommended use of
isoniazid prophylaxis in selected KTRs with a negative
PPD skin test.

These would include those with history of active TB that
was not adequately treated, those with radiographic
evidence of previous TB without a history of treatment
and those who have received an organ from a donor with
a history of a positive PPD skin test (418).

Interferon-gamma release assays such as T-SPOT.TB
and QuantiFERON are an alternative to the tuberculin
skin test for detecting latent TB infection.

Their sensitivity and specificity, however, have not been
systematically evaluated in KTRs.

Data from CKD stage 5 patients suggest important
limitations for detecting latent TB infection which
preclude their routine use at present (420-423).

Extensive  experience in  the treatment of
immunosuppressed  patients  (including  transplant
recipients) suggests that the response to treatment is the
same as in immunocompetent patients.

Unfortunately, rifampin is a strong inducer of the
microsomal enzymes that metabolize CNIs and mTORI,
and it may be difficult to maintain adequate levels of
these immunosuppressive drugs to prevent rejection.

The use of rifampin has required doses of CNIs to be
increased two- to threefold (418).

One potential alternative is to substitute rifabutin for
rifampin.

Rifabutin has activity against M. tuberculosis that is
similar to rifampin, but rifabutin is not as strong an
inducer of CYP3A4 as rifampin.
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TOJIOKHUTENBHBIE PE3YIIBTATHI KOKHBIX TYOEPKYITHHOBBIX
TecToB u3-3a BI[K OT TeX, KOTOpbIC MO3UTUBHEI B CBSI3H
¢ 6osree panrnM uHQHIHpoBanneM M. tuberculosis.

Takum  00pa3oM, pEeKOMEHIyeTcs HIHOPUPOBATh
HcTOpUuYecKre pe3ynbTrarhl 1no BakuuHauuu BIDK u
Ha3HAYUTh 9-MECSIUHBIA  Kypc TNPOQUIAKTHIECKOTO
neuenust uzoHuasmuaom (411).

Taxxe BO3MOXXHO, 4YTO HNAIMCHTBI Ha JHAJIM3C U IIOCIIC
nepecagku 4qacTo HUMCIOT JIO)KHOHCTaTUBHBIC
PE3yJIbTaTbl KOXKHBIX Ty6epKyJ'II/IHOBI>IX TECTOB KOXHU IIO
PPD .

COOTBETCTBEHHO, HEKOTOPBIEC IKCIIEPTHI PEKOMEHIOBAH
UCIONb30BaHUE ~ M30HHMA3WAa Uil IPOQUIAKTHKA
BbIOOpouHo y KTRS ¢ HeraTwBHBIMH pe3yJibTaTaMu
KOYKHBIX TyOepKYJIHHOBBIX.

K HuM crnexyeT OTHECTH U TeX, KTO UMEJIM HUCTOPUYECKH
aktuBHBIA TH, xoTOpHI HEe OBUT ageKBaTHO BBUICYEH,
TeX, KTO HMEET  pPEHTreHOrpa)uuecKue MpU3HAKU
npebLaymux 3abonesanuii Th 6e3 ucropuun neueHus u
T€X, KTO MOJy4W]I OpraH OT JIOHOPOB C HCTOpHEH
MIOJIOKUTENTBHBIX pe3ybTaToB KOXHBIX
TyOepKyIHHOBBIX TecTOB (418).

IMpo6er ¢ HWHTepdepoHoM-ramma, Hampumep, -
SPOT.TB u QuantiFERON, sBisifoTcst anbTepHATHBOM
KOXKHBIM TyOEpKYJIMHOBBIM TecTaM IS OOHapyKEeHHs
nareHTHOU popmbl uHpekuu Th.

WX 4yBCTBUTEIBHOCTh U CHEHU(GHUYHOCTH, OJHAKO, HE
ObUTH cucTeMaTHuecky oneHeHsl cpenn KTRS.

JlaHHbIe O ManMeHTaM ¢ TepMUHaiIbHOU cTagueit XITH
MPEAIOJIaratoT, YTO CYIIECTBYIOT Ba)KHbIE OIPaHUYCHHS
[0 BBIABJIEHMIO JaTeHTHOH (opmbl mnHbeknuu Th, uto
NPENATCTBYET  IIUPOKOMY  HX HCIOJB30BAaHUIO B
Hacrosiiee Bpems (420-423).

OOWUpPHEIA ONMBIT B JIYEHHH HMMYHOCYIIPECCHOHHBIX
6onpHBIX  (BKIIOYAs PELMIMCHTOB  IEPECAKECHHBIX
OpraHoOB) CBHICTEIBCTBYET O TOM, 4YTO OTBET Ha
JeyeHne SIBIISIETCS TaKHM Ke, Kak y
MMMYHOKOMIIETEHTHBIX MAUSHTOB.

K coxanenuto, pudaMnuH sBISETCS  CHIbHBIM
MHIYKTOPOM MHKPOCOMAJbHBIX (DEPMEHTOB, KOTOPLIE
merabommsupyror CNIs u mTORi, u Moxer ObITh
TPYAHBIM IOJJICPIKUBATh aJEKBAaTHBIE YPOBHHM OITHX
MMMYHOIIO/IABIISIONINX TIPENapaTtoB, HEOOXOAUMBIE JUIS
IPEIOTBPAILIECHHS OTTOPKEHUSL.

Hcnone3oBanne pudaminuHa TpeOyeT yBETHUCHHUS
nosuposka CNIs B mBa- Tpu pasa (418).

OnHOlt MOTEHIWANBHOW  aJbTEPHATUBOW  SIBIISETCS
3aMeHa pu¢adyTuHa Ha pUbaMITHH.
PugalbyTtun mnposiBiseT axKTUBHOCTb npotus M.

tuberculosis, mono6ro pudamnuny, Ho puhadyTHH He
cronb cuibHbll uHAYKTOp CYP3A4, xak pudammnus.
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However, there is little published experience with
rifabutin in KTRs.

There are reports of successful treatment of
posttransplant TB with rifampin-sparing regimens (415).

In this report, rifampin is substituted with a
fluoroquinolone along with isoniazid, ethambutol and
pyrazinamide for the first 2 months.

At this point, the latter two are stopped and
fluoroquinolone and isoniazid continued for another 10—
12 months.

According to the authors, the success rate is 100% (424—
426).

Finally, the rate of recovery of drug-resistant TB is
increasing.

Since both KTRs and their donors may come from
diverse geographic locations where the prevalence of
drug resistance may vary, all isolates of TB recovered
from KTRs should be submitted for susceptibility
testing.

Modifications in treatment should be made once the
results of susceptibility testing become available.

14.4: CANDIDA PROPHYLAXIS

14.4.1: We suggest oral and esophageal Candida
prophylaxis with oral clotrimazole lozenges, nystatin,
or fluconazole for 1- 3 months after transplantation,
and for 1 month after treatment with an
antilymphocyte antibody. (2C)

Rationale

e KTRs are at increased risk for oral and esophageal
infections due to Candida species.

e The use of oral clotrimazole troches or nystatin
provides effective prophylaxis without systemic
absorption and hence without concerns for side effects.

 Although data regarding the duration of prophylaxis
are not available for KTRs, prophylaxis should logically
be continued until patients are on stable, maintenance
immunosuppression, particularly corticosteroids.

SECTION I'| CHAPTER 14

OnHAaKo CyIIEeCTBYeT HEMHOTO ITyOJIMKAIMHA MO OIBITY
neyenns KTRS pudadbyrunom.

WmeroTcss  JnaHHble 00  YCHEIIHOM  JIEYEHUH
mocTTpanciianTaiontoro Th 6e3 pudamnuna (415).

B 3TOM JOKJIane pI/I(I)aMHI/IH 3aMCHACTCA Ha
(bTOpXI/IHOJ'IOHI)I BMECTC C U30HHUA3UI0OM, 3TaM6yTOJ’IOM u
MMUpasuHaMHUJIOM B TCUCHHUC IIEPBBIX 2 MCCAILCB.

3aTeM JBa TMOCIHCTHHX MperapaTta OTMEHSIOTCS, a
q)TOXPIHOJ'IOH BMECTEC C HU30HHA3ZHUIAOM l'lpI/IHI/IMa}OTCﬂ B
teuenue emre 10— 12 mecsues.

TTo cnoBam aBTOpPOB, JeueHue 6pu10 yerneurasiM B 100 %
(424-426).

Hakonen, koo pureHT
TyOepKyJIe3HbIX MAIUEHTOB C
npenapTaM yBeJIN4nBaeTCs.

U3JICYCHUA cpeau
PE3UCTECHTHOCTBIO K

Iockonbky u KTRS, 1 ux TOHOPH MOTYT IIPOKMBATh B
Pa3IN4HBIX reorpa)uuecKux TOYKaX, rie
PE3UCTEHTHOCTh K JIEKapCTBAaM MOYKET BapbUPOBATHCS,
BCE INTAaMMBI MHKOOakTepuii TyOepkynesa cpean
uznedeHHbIX KTRS 1OMmKHBI OBITH MPENCTABICHBI JUIS
TECTHPOBAHUS Ha BOCIIPHUMYHBOCTD K JIEKapCTBaM.

WN3meHeHuss B Jie4eHUU CJIEAYECT nOejlarb Cpasy II0CIC
TIOABJICHUA PE3YJILTATOB TECTUPOBAHUA Ha
BOCIIPUMMYUBOCTb.

14.4: MPO®PUITAKTHKA KAHANJO03A

14.4.1: MsI npenjiaraeM NpOBOAUTH MPOQUIAKTHKY
NepopaIBLHOro W NHIIEBOJAHOTO  KaHAWI03a
NepopajbHBIM NMPHEMOM KJIOTPHMA30Jia, HUCTATHHA
i (uIoKoHa3osa B Tedyenme 1-3 mecsina mocie
TPAaHCIUIAHTAIMM M B TedeHue 1 Mecsina mocje
JiedeHusi aHTUIUM(pouTHLEIME aHTUTENaMu. (2C)

ObocHOBaHHUE
e KTRS HaxomsATcsi B 30HE MOBBIIICHHOTO pHCKa IO

NEepopabHOM ¥  NHMIIEBOJAHONW WH(EKLNY, BBI3BAHHOM
pasmuanbiME Buaamu Candida.

. MectHoe HCIIOJIB30BAHKE HepOPaTbHOTO
KIOTpHMA30jia  WIH  HUCTaTHHa  OOecIeYrBaeT
¢ dexTBHOE  MpOoPHIAKTHYECKOEe  JicueHHe  0e3

CHCTEMHOT'0 BCAachIBaHHS M IO3TOMY Oe€3 OIlaceHHil Mo
MOBOY MOGOYHBIX 3P HEKTOB.

e XOoT1 HeT JaHHBIX O HPORODKHUTEIBHOCTH
npoUIAKTUUECKOTO JIEYEHUs UL KTRs,
npo(UIaKTUKA JOJDKHA JIOTUYECKU IPOAOIDKATHCS IO
TeX  HOp, TOKa  MalUeHThl HEe  JOCTHTHYT
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Observational studies have reported a high incidence of
oral and esophageal Candida infections in KTRs.

There are limited data supporting the use of antifungal
therapy in KTRs, although it is beneficial in liver
transplant recipients (427).

The standard immunosuppressive agents typically used
in KTRs are associated with an increased risk of
developing Candida infections.

The most common source for these infections is
colonization of the oralmucosa.

Accordingly, use of topical antifungal therapies such as
clotrimazole troches and nystatin offer the opportunity
to eradicate fungal colonization without associated risks
that may be present for systemically absorbed antifungal
agents.

However, a recent report suggested a potential drug—
drug interaction between clotrimazole and tacrolimus
(428).

It is important to note that there are drug—drug
interactions between fluconazole and CNiIs.

Although data regarding the appropriate duration of
prophylaxis for these agents are not available for KTRs,
the risk is greatest early after transplantation when
patients are receiving their highest levels of
immunosuppression, and are more likely to be exposed
to antibacterial agents that increase the risk for Candida
infections.

Accordingly, these agents can likely be discontinued
once the patient is on maintenance immunosuppression,
particularly when steroid doses are stable and low.

Research Recommendations

¢ RCTs are needed to determine the optimal duration
and type of prophylaxis for Candida infections in KTRs.
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NOJJIEPKUBAIOIIMX  YPOBHEH MMMYHOCYNIPECCHH, B
0COOEHHOCTH KOPTHKOCTEPOHIOB.

CHAPTER 14

JlanHble 00CEpBAIIMOHHBIX HCCIIEIOBAHUN COOOIIAIOT O
BBICOKOH pacrpocTpaHeHHOCTH TepopanbHoit U JKKT
uapexnuu Candida cpeaun KTRs.

Hmerotcst orpaHWYeHHbIE JaHHbIE, HOAJIEPKHUBAIOIINE
[enecooOpa3HOCTh  MPUMEHEHHs MTPOTUBOTPUOKOBOM
tepannu KTRS, HecMOTpst Ha TO, YTO 3TO AAET TOJB3Y
PELHITHEeHTaM MepecakeHHOH neuenu (427).

CraHaapTHbIE MUMMYHOIIO/IABIISIONINE areHThl, OOBIYHO
ucnonszyemble 'y KTRS, cBsizaHbl ¢ TOBBILICHHBIM
puckoM pasBuths uHdpekiwii Candida.

Hanbonee pacnpocTpaHeHHBIM HCTOYHHKOM MJISL 3THX
MHOEKIUH SBISETCS CIM3UCTas 000JI0UKa IOJIOCTH PTa.

CO0OTBETCTBEHHO, UCIIOJIb30BaHHE Hauboiee
HOIYJIIPHOI NPOTUBOrpUOKOBOIl Tepamuy, Takod Kak
MECTHOE IIPMMEHEHHE KIOTPHUMAa30ja U HUCTAaTHHA,
OTKPBIBACT BO3MOXKHOCTb JUISl HCKOPEHEHUS] TPUOKOBBIX
KOJIOHHH 0€3 PHCKOB, COIYTCTBYIOUINX HPHUMEHSEMBIM
CHCTEMHO IIPOTHBOTPUOKOBBIM areHTaM.

O/IHaKO B HEJaBHEM JOKIJIAJE MPEANONaraeTcsl Halnune
HOTEHIHAILHOTO B3aUMOJIEHCTBHSI MEXKTY
KJIOTPHMA30JI0M 1 Takpoiumycom (428).

BaxHo oT™MeTHTh, 4TO MexIy ¢uokonazonoMm u CNIs
€CTh JIEKapCTBEHHOE B3aUMOJICCTBIE.

XoTss  HET  JaHHBIX  OTHOCUTENbHO  JOJDKHOH
IPOJOJDKUTENBHOCTH NPOGUIAKTUKY UL ATUX areHTOB
y KTRS, puck sBasercs HaubOJbIIMM cpa3y MOCIe
TpaHCIUIAaHTAllMX, KOrJa IMallMCHTHI IIOJY4YarOT CaMbIC
BBICOKHE J036I MMMYHOCYNPECCHH M Hanbojee 4acTo
IOJTy4aroT aHTI/I6I/IOTI/IKI/I, KOTOPBI€ TIOBBIIIAIOT PHUCK
nadexmmit Candida.

COOTBETCTBEHHO, 3TH AareHThl CKOpee BCEro MOXKHO
OTMEHATh I0CJIE€ TOro, KaK MalUeHT IepeXxoauT Ha
MOJICPKUBAIOLIYI0  MMMYHOCYIIPECCHIO,  OCOOEHHO
KOTJa ZI03bl CTEPOUIOB CTAOMIIU3UPYIOTCS U SIBIISIOTCS
HU3KUMH.

HayuHo-ucc/ie10BaTeIbCKHE PEKOMEeHIAIUU

* Heob6xomumo mnposomuts RCTS mns onpenenenus
ONITUMAaJILHON HPOIOKUTEIIBHOCTH " THITA
npodunaktuku uadexnuit Candida ms KTRS.

Hcrounnk: S62 American Journal of Transplantation 2009; 9 (Suppl 3): S59-S62
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SECTION Il INTRODUCTION

SECTION I I I: CARDIOVASCULAR DISEASE

PA3JIEJ 3: 3ABOJIEBAHUSA CEPAEYHO-COCYAUCTOM CUCTEMBI

INTRODUCTION

The incidence of CVD s
transplantation (429-434).

high after kidney

The annual rate of fatal or nonfatal CVD events is 3.5—-
5.0% in KTRs, 50-fold higher than in the general
population (435).

By 36 months after transplantation, nearly 40% of
patients have experienced a CVD event (436).

Although acute myocardial infarction is common after
transplantation, especially in elderly patients and those
with diabetes (437) congestive heart failure (CHF) is
also a common CVD complication (436).

Most of the ‘traditional risk factors’ in the general
population, including cigarette smoking, diabetes,
hypertension and dyslipidemias, are also risk factors for
CVD in KTRs (Table 18).

In addition, many KTRs have had CKD for an extended
period of time prior to transplantation, and have thereby
acquired additional CVD risk by the time they undergo
transplantation.

For all of these reasons, KTRs should be considered to
be at the highest risk for CVD and managed accordingly.

Table 18: Independent predictors of CVD in KTRs

BBEJEHUE

3aboneBanust CCC wyacTo  BCTpedaroTcs
TpaHcIuanTauu mouku (429-434).

ocie

T'oposoit nmokasarens yactotsl CCC co cMepTenbHBIM
ucxonom win 6e3 Hero — 3.5-5.0 % y KTRs, B 50 pa3
BBIIIIE, YEM CpPeIH HaceaeHus B nesoM (435).

K cpoky 36 mecsiieB mocie TpaHCIUIAHTALIMH IIOYTH Y
40% narmenToB passuiuck 3abonesanus CCC (436).

XoTst ocTpblii HHGAPKT MUOKApAA SBISETCS TUIIHYHBIM
[ocJie  TPaHCIUIAHTAllMHM, OCOOCHHO Yy  TOXHIBIX
MalMeHToB H  TeX, Kro Oomeer auaberom (437),
3acToiiHas cepaeyHas HegocratrouHocth (CHF) Taxoke

SIBISIETCA pacnpoCcTpaHEHHbIM OCJIOKHEHUEM
3abonesanuii CCC (436).
BonpummmHCcTBO  “TpasunuoHHBIX  (akTopoB  pucka”

CPE/lM HaCeNICHHsI B 1IeJIOM, BKIIFOUash KypeHHE CHTaper,
auaber, THIEPTOHHIO W JUCIHMINIEMHIO, TAKKe
SIBISIFOTCSE (HPAKTOPAMHU PHUCKA [UIsSE CEPAEYHO-COCYAUCTBIX
3aboneBannii y KTRS (ta6muie 18).

Kpome Toro, y wmuormx KTRS  modeunas
HEZI0CTATOYHOCTh UMeJIda MECTO B TEUCHHUE [IHTEIHHOTO
BpEMEHH 0  TpaHCIUIAHTalUH, YTO  SIBJISETCS

JOIIOJTHUTEIIbHBIM q)aKTOpOM PpUCKa pa3BUTHUA CEPACIHO-
COCYAUCTBIX 3a00eBaHuil K TOMY BpPEMCHH, KOrJaa
BBIITOJIHACTCA TPAaHCIIJIAHTAIlWs.

ITo Bcem »tuM npuunHaM KTRS HOMKHBI CUMTATHCS
MOABEPTHYTHIMH HAWOOJNBIIEMY PHCKY Ui Pa3BUTHA
3aboneBannit CCC ¥ [OMKHBI MONy4yaTh JICUCHUE
COOTBETCTBYIOIHM 00Pa30M.

TaGJmua 18. He3aBucumble NPEeIUKTOPLI CEPACHHO-COCYTUCTBIX 3a200J1eBaHM Y PCUUIIHEHTOB IOYE€YHOI'0

TPaHCILIaHTaTa
Predictor/ Number of studies | Total number Outcomes/ucxon Number statistically
MPEeTNKTOPbI (number of of subjects significant(p <
analyses)/xoa-Bo | (range)/o6uree 0.05)/xo0.1-B0O
I([CC.]]CIIOBaHI/lﬁ KOJI-BO CTATUCTHYCCKH
(amanm3oB) 00bEKTOB 3HAYMMBIX CJIyYaeB
(mmana3on)
All CVD/ Bce 11
Bapuantel CVD
Tobacco use /kypenue 6 (10) 57 027 g eé/[I)D 55
(438-443) (427-27 011) PVD 02
CHF 11
All-cause 212
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Predictor/ Number of studies | Total number Outcomes/ucxon Number statistically
MPEIUKTOPHI (number of of subjects significant(p <
analyses)/komn-Bo | (range)/oGuiee 0.05)/ko.1-BO
HCCIeA0BAHMI KOJI-BO CTAaTHCTHYECKH
(anaau3zoB) 00bEKTOB 3HAYMMBIX CJIy4aeB
(muana3zon)
mortality/cmepTHOCTE
[0 BCEM BO3MOXKHBIM
OpHYHHAM
12 (17) 115510 All CVD/ Bce 1/1
(158-76 481) Bapuantel CVD
CAD 3/3
CeVD 212
PVD 212
Diabetes / nnaber
(430,442,444-453) oY S
mortality/cmepTHOCTH
no npuuune CV
All-cause 6/6
mortality/cmepTHOCTD
10 BCEM BO3MOXKHBIM
OpHIHHAM
5 (6) 103 295 CHF 11
(2067-51 927) CV mortality 171
Obese/elevated BMI/ femeprrocts o
. npuunne CV
OXHPEHUE/TTIOBBIIICHHBII All-cause 74
NMT (14,443,454-456) .
mortality/cmepTHOCTE
[0 BCEM BO3MOXKHBIM
IPUYMHAM
5(5) 29 259 All CVD/ Bce 1/1
(403-27 011) Bapuantsl CVD
ia CeVD 1/1
Hypertension “/
CHF 212
runeprensu (439- All-cause mortalit 1/1
441,443,450) - y
/cMepTHOCTH TT0 BCeM
BO3MOXXHBIM
OpHIHHAM
9(9) 3657 (21-1124) | All CVD (combined 5/9
in systematic review) 1/4
Dyslipidemia / Bce BapuaHTBhI 217
[mucunmunemus '/ (457- CVvD 217
465) (cxoMOUHHMpPOBAHbI B
CHCTEMATHYECKOM
0630pe)

BMI= unpexc maccel tena; CAD=06one3np kopoHapHbix aptepuid; CeVD=nepeOpoBackynspHbie 3a00jieBaHuUS;
CHF= 3acroiinas cepneunas HemocratouHocth; CVD= cepaeuno-cocyaucteie 3aboneBanus; PVD=3a0oneBanus
nepudepruIecKux cocy0B.

a Based on studies that met criteria for systematic reviews of tobacco use, diabetes and obesity./
Ha ocHoBe wuccieqoBaHuii, KOTOPHIC YIOBJICTBOPSIIOT KPHUTCPHUSIM Uil CHCTEMATHYEeCKUX OO030pOB MO TeMaM
KypeHus, quabera v OXKHPCHUS.

b Based on a systematic review performed for the KDOQI Dyslipidemia guidelines (466). This includes smaller
studies than would have been included in a de novo systematic review. In addition, not all associations are
independent in multivariable analysis./ b ocHoBbIBasch Ha cHcCTEeMaTHYeCKHX 0030pax, BBIMOJHEHHBIX IS
PykoBonctea KDOQI o muciunuaemun (KDOQI Dyslipidemia guidelines) (466). Oto Bkitouaet B cebst 6ornee
MEJIKUE UCCIICOBAHUA, KOTOPLIC CJIEN0BAJIO 6I)I BKJIFOUUTH B HOBBIﬁ CI/ICTeMaTI/I‘IeCKI/Iﬁ 0630p. KpOMe TOro, HE BCEC
acconuanuu SIBJIAKOTCA HC3aBUCUMBIMU B MHOFO(I)aKTOpHOM aHaJIn3e.

HNCTOYHUK: S64 American Journal of Transplantation 2009; 9 (Suppl 3): S64-S64
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RATING GUIDELINE RECOMMENDATIONS/
METOJINKA [TPUCBOEHU S PEUTUHI'OB
PEKOMEHIAITMAM ITPAKTUYECKOI'O PYKOBOJACTBA

Within each recommendation, the strength of recommendation is indicated as Level 1, Level 2,
or Not Graded, and the quality of the supporting evidence is shown as A, B, C, or D./

Kaxxnmas pekoMeHmanus mojpas3aesieTcs Ha YPOBHHU IO CTEMEHNU YOSIUTEILHOCTH (YpOBeHL 1,
ypOBCHB 2 u bes ypOBH}I), TAK)KC IIOKAa3aHO Ka4YCCTBO MOATBCPKAAOLIUX OOKA3aTCIIbCTB,
KoTopoe noapaszensercs Ha ['pynmst A, B, C unu D.

Grade* / Crenenp Grade for quality of Quality of evidence
y0eauTeILHOCTH evidence /KadecTBO
peKoMeHIanuii - Wording/ ¢popmyaupoBka /Tpynmna kadecTa MOATBEPKAAIOIINX

Yposenn MOATBEPKAAIOIUX J0KA3aTeJIbCTB
0Ka3aTeJIbCTB
rpynna A Bricoxoe
Level 1/ . ,
Vposens 1 We recommend’/
«Pexomenayem» I'pyrma B Cpennee
Level 2/ I'pyma C Hwuskoe
Yposens 2 We suggest’/ «Ilpeaiaraem»
I'pymma D OueHb HU3KOE

* The additional category ‘Not Graded’ was used, typically, to provide guidance based on common sense or where
the topic does not allow adequate application of evidence. / Jononuutenshast kateropust «be3 ypoBHs» (=Y poBeHb
He )In(l)@epeHuMpOBaH), Kak IIpaBHUJIO, HMCIIOJb30Banach IS BbIIa4YH pyKOBO)IHIJ_[I/IX/MCTO}II/ILICCKI/IX yKazaHui,
OCHOBAHHBIX Ha 3JpaBOM CMBLICJIC, WK B TOM CJIy4ae, II¢ TEMa HC AOIyCKAacT aACKBATHOI'O IMPUMEHEHUSA CUCTCMBbI
JO0Ka3aTcIbCTB.

The most common examples include recommendations regarding monitoring intervals, counseling, and referral to
other clinical specialists./ Haunbonee pacmpocTpaHEeHHBIMH TPUMEPAMH SBISIOTCS PEKOMEHIAINH, KaCarOIUECs
MOHHTOPWHTAa WHTEPBAJIOB, CHTyallld KOHCYJBTHPOBAaHUS W BBIJAYM PEKOMEHAANWH BpadyaMH JPYTHX
CIIEIIUAILHOCTEM.

The ungraded recommendations are generally written as simple declarative statements, but are not meant to be
interpreted as being stronger recommendations than Level 1 or 2 recommendations./ He nuddepennupoanHsie 1o
YPOBHAM PEKOMCHOAIINN O0OBIYHO O(bOpMJISIIOTC}I KaxKk HpOCTOﬁ ,E[CKJIapaTI/IBHHﬁ JOKYMEHT, HO H€ NPECAHA3HAYCHBI
JIIsL TOTO, YTOOBI TOJIKOBATHCS Kak NPpEUMYIICCTBCHHBIC 110 CTCIICHU yGGHI/ITeJ'II)HOCTI/I peKOMeHZ[aLII/IfI 1o
CPaBHEHHUIO C peKOMeHAausIMu YpoBHs 1 wim 2.

NCTOYHUK: American Journal of Transplantation 2009; 9 (Suppl 3):S65 S65
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CHAPTER 15: DIABETES MELLITUS

I'JIABA 15: CAXAPHBIN JUABET

15.1: SCREENING FOR NEW-ONSET DIABETES
AFTER TRANSPLANTATION

15.1.1: We recommend screening all nondiabetic
KTRs with fasting plasma glucose, oral glucose
tolerance testing, and/or HbAlc (1C) at least:

« weekly for 4 weeks (2D);
« every 3 months for 1 year (2D); and
e annually, thereafter. (2D)

15.1.2: We suggest screening for NODAT with
fasting glucose, oral glucose tolerance testing, and/or
HbAlc after starting, or substantially increasing the
dose, of CNIs, mTORI, or corticosteroids. (2D)

CNI= calcineurin inhibitor; HbAlc= hemoglobin
Alc; KTRs= kidney transplant recipients; mTORi=
mammalian target of rapamycin inhibitor(s);
NODAT= newonset diabetes after transplantation.

Background

Diabetes is defined according to the WHO and
American Diabetes Association (ADA) (Table 19).

New-onset diabetes after transplantation is diabetes
defined by theWHO and ADA that develops for the first
time after kidney transplantation.

Rationale

 The chances of reversing or ameliorating NODAT may
be improved by early detection and intervention.

« Early treatment of NODAT may prevent complications
of diabetes.

e The incidence of NODAT is sufficiently high to
warrant screening.

Fasting plasma glucose, 2-h glucose tolerance testing
(after a 75-g glucose load) and hemoglobin Alc
(HbAZ1c) are probably suitable screening tests to detect
NODAT in KTRs.

SECTION 3 CHAPTER 15

15.1: CKPUHUHI" HA
HOCTTPAHCILIAHTAIIMOHHbIN BHOBb
HAYABIINNCA CAXAPHBIN TUABET

(NODAT)

15.1.1: MbI pekoMeHIyeM MPOBOAUTH CKPUHUHI IJsI
Bcex He OoJieroux guaderom KTRS mo noka3zarenasim
YPOBHSI IVIIOKO3bI B KPOBH HATOIIAK, MePOPAIbHbII
TEeCT Ha TOJEPAHTHOCTh K riaoko3e m/mmm HbAlc (1
C) o kpaiineii mepe:

* e3keHe/IeNIbHO B TeueHue 4 Heaenasn (2D);

* Kaxkable 3 Mecsia B Teuenue 1 roxa (2D); u

* esxerono, nocie 1 roga. (2D)

15.1.2: MbI npenjiaraeM TpPOBOAUTH CKPUHHUHI Ha

NODAT  mnocpeacTtBoM  ompejejieHusi  YPOBHS
[JIIOKO3bI B KPOBH HATOIIAK, TOJEPAHTHOCTH K
raoko3e n/miu HbALC mo mpuBeieHHOM BBIIIE CXeMe
mocjie  Havaja NpHeMa WIH  3HAYHTEIHHOro
YBeJIn4YeHHUs 03 CNils, mTORI Wi
KkopTukocreponos. 2 (D)

BBoanas nadopmanusi

Ompenenenne  nuadeTy JaHO COOTBETCTBYIOIIMMU
nokymenrtamu  BO3  (WHO) wu  Amepukanckoii

acconmaruu guabera (American Diabetes Association
(ADA) (cm.tabmuiry 19).

IlocTTpancninanTamOHHBINA BHOBb HavaBIINICS
caxapHblii nuaber  3TO AuabeT, COOTBETCTBYIOIIUM
kputepusim BO3 u ADA, BriepBbie pa3BUBILIUIICS MOCIE
TPaHCIJIAHTAllUHU TTOYKH.

ObocnoBanne

e[llaHchl W3JIEYEHHS WM YJIY4YIIEHUS COCTOSHHS
nareHToB ¢ NODAT wmoryT ObITh NOBBILIEHBI HPU
paHHEM BBISIBJICHUM 3200JICBaHMS 1 BMEIIATEIILCTRE.

e Pannee wmawamo Jeuenuss NODAT
NpPEAOTBPATUTh OCIOXKHEHHUS Truabera.

MOXKET

¢ 3a0oseBaecMoctb NODAT 10cTaToyHO BBICOKA, YTOOBI
CUUTATh CKPUHHWHT HEOOXOIUMBIM.

YpoBeHb IITIOKO3bI B KPOBH HATOIAK, 2-X YACOBOW TECT
Ha TOJIEPAHTHOCTH K IIIFOKo3e (rocie BBeaeHus 75 rp.
[IOKO3bI) M u3Mepenue remornobuna Alc (HbALc),
BEPOSITHO, SIBJSIFOTCS  MOIXOISIIIMMH  CKPUHUHT -
tectamu 115 BoisiBiieHHss NODAT y KTRs.
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The frequency of screening for NODAT is based on the
incidence of NODAT at different times after kidney
transplantation.

The reported incidence varies by the definition of
diabetes and the type of immunosuppressive medications
used.

However, the incidence of NODAT is highest in the first
3 months after transplantation.

The cumulative incidence of NODAT by the end of the
first year has generally been found to be 10-30% in
adults receiving CsA or tacrolimus plus corticosteroids
(468-479), and 3-13% in children (480,481).

The high incidence of NODAT justifies frequent
screening during the first year after transplantation.

A number of risk factors increase the incidence of
NODAT (Table 20), and patients with one or more of
these additional risk factors may benefit from more
frequent screening.

Since tacrolimus, CsA, mTORI and corticosteroids can
cause NODAT, it is reasonable to screen for NODAT
after starting, or substantially increasing the dose of one
of these medications.

Treating acute rejection with high-dose corticosteroids,
for example, should prompt screening for NODAT.

Tacrolimus and CsA may cause NODAT by directly
decreasing insulin secretion of pancreatic beta cells
(489-493).

Logically, reducing the dose or discontinuing these
agents as soon as possible could potentially limit the
damage to beta cells, although the clinical evidence is
anecdotal (494,495).

There is anecdotal evidence from case reports/series that
NODAT may be reversed by reducing, replacing or
discontinuing CsA, tacrolimus or corticosteroids
(494,495).

There are few data on the effects of corticosteroid
reduction on reversing NODAT once it has occurred.

Similarly, few, if any, data are available on whether
discontinuing mTORi will reverse NODAT.

SECTION 3 CHAPTER 15

Yactora mpoBeneHus ckpunuara Ha ~ NODAT
OCHOBBIBAETCSI HA 4YacTOTE BbISBIICHUS 3200JI€BAEMOCTH
NODAT B pa3Hoe BpeMs 1OCJIe TPAaHCIUTAHTALUK OYEK.

Yucno 3aperucTpupoBaHHBIX CIy4aeB 3aBUCUT OT
WCIOJIb3YEMbIX KpPHUTEPUEB [HAarHOCTUKU Juabera u
THIIA UCIIOJIB3YEMbIX UMMYHOIIOIABIIIOIIUX JIEKAPCTB.

Onuako 4ucio caydaeB NODAT sBisieTcss HAMOOIBIIIM
B IIepBbIE 3 Mecs1a 0CIIe TPAHCIUIaHTalHUH.

CoBokynHoe umcno BbiBIeHHBIX cioydyaeB NODAT k
KOHITy IIepBOro roja coctasisier o0braHo 10-30 % mms
B3pOCibIX, noiydaronmx CSA uin Takponumyc ILIIOC
kopTukocTepouanl (468-479), u 3-13 % - mus mereit
(480,481).

Boicokass 3aboneBaemocth NODAT  onpasabiBaet
YacTble CKPUHMUHIH B TEYEHHE IIEPBOrO ToJa MOCIe
TPaHCIUIAHTALH.

KomnuectBo (hakTOpoB pHCKa YBEIMUMBAECT YHCIIO
caydacB NODAT (cm. Tabmmiy 20), ¥ NaumeHTH ¢
OJHUM WM Ooyiee U3 ITUX AONOIHUTENIBHBIX PHCKOB
MOTyT MOJYYUTh OOJBLIYyIO IOJIB3Y OT Oojiee YacThIX
CKPUHUHIOB.

IToCKONIBKY ~ TaKpOJMMYC, CsA, mMTORI u
koptukoctepouibl MoryT Bbi3biBaTh NODAT, pazymHo
npoBoauTh CkpuHUHT Ha NODAT mnocie Havasia npreMa
TN 3HAYUTETBHOTO YBEIHYEHHS J03bI OTHOTO M3 ITHX
JIEKapCTBEHHBIX MPETapaToB.

JledueHue OCTPOrO OTTOPXKEHMS BBICOKHMH J03aMH
KOPTUKOCTEPOUIOB, HAIPUMED, SIBIIACTCS MOBOAOM JUIS
nposesieHus ckpunuHra Ha NODAT.

Takponmumyc u  CSA  wmoryr BeBate NODAT,
HEMOCPEJICTBEHHO YMEHBIINB  BBHIPAOOTKY HHCYJIMHA
GeTa-KIIeTKaMH TI0KENTy T09HO xeme3sl (489— 493).

JIOrMYHO, YTO COKpAIlEHHE 03Bl WIM MPEKpaIlEHUE
NpYeMa 3THX areHTOB MaKCUMAJIbHO OBICTPO MOXKET
[OTEHLUAILHO OIPAaHUYMTh yHiepO s GeTa-KIETOK
MOKENYIOYHOM JKENE3bl, XOTS KIMHMYECKUE JaHHBIE
HeoaHo3HauHb! (494,495).

Ectp penkue cBuIeTenbCTBa U3 OMUCAHUS OTHCIBHBIX
ciy4aes/cepuiinbix uccnenopanuii, 4o NODAT mosxer
OBITH OOpaTUMBIM B PE3YJIbTATE COKpAIEHHS, 3aMEHBI
win npekpauieHuss npuema CSA, Takpoiumyca WM
KopTuKocTepouaoB (494,495).

CymectByeT HeOOJbIIOE KOJIMYECTBO TAaHHBIX O
BIIMSIHUM COKPAIIEHUS! KOPTHKOCTEPOMIOB Ha TEYCHUE
NODAT.

AHaTOTHYHBIM obpazom nMeeTcs HeOobIIoe
KOJIYECTBO JaHHBIX, €CIIA TAaKOBbIE BOOOIIE MMEIOTCS,
BJIeYeT Ju 0TKa3 oT npuema MTORI obpatHoe pazsutne
NODAT.
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Table 19: Criteria for the diagnosis of diabetes
Ta6auna 19. Kpurepuu Asi AMArHOCTHKH AuadeTa

SECTION 3 CHAPTER 15

1. Fasting plasma glucose/ Yposens rimroko3sl B kpoBu Haromak >126 mg/dL (7.0 mmol/L). Fasting is

defined as no caloric intake for at least 8 hours.  /Haromak - 03Ha4aeT OTCyTCTBHE OTPEOICHUS
KAJIOPHii HA TIPOTSHKCHUH 110 MeHbLIei Mepe 8 u.*

OR/MJIN

2. Symptoms of hyperglycemia and a casual plasma glucose/ cuMIToMBI THIIEPIIIMKEMEN U YPOBEHb
TJIFOKO3BI B 00BIYHOM aHanu3e Kposw (He Hatorak) >200 mg/dL (11.1 mmol/L).
Casual is defined as any time of day without regard to time since last meal./ 06bI4HbII aHATH3 KPOBH 3TO
aHaJIu3, B3STEHIN B J]I~O6OC BpEMs IHSA 6630THOCI/IT€J’H>HO BPEMCHHU MOCJICAHEI O IMprUeMa MU
The classic symptoms of hyperglycemia include polyuria, polydipsia and unexplained weight
|OSS./1<naccnqe01<1/Ie CUMIITOMBI THUIECPTIIMKCMHUH BKIIOYAIOT B ceost TMIOJINYPUIO, TTOJIUIUTICHUIO U

HEOOBSCHUMYIO TIOTEPIO Beca

OR/MJIN

3. Two-hour plasma glucose/ypoBes riitoko3bl B KpoBH yepe3 2 uaca rocie Harpysku >200 mg/dL (11.1
mmol/L) during an oral glucose tolerance test/ B xo/e epopaibHOTO TeCTa Ha TOJIEPAHTHOCTH K TIIFOKO3€E.
The test should be performed as described by the WHO, using a glucose load containing the equivalent of

75 g anhydrous glucose dissolved in water.>* / TecT qoymkeH mpOBOAUTHCS coryiacHo MeToanke BO3,
MCIIOJIB3YsI BBEACHUE TIIFOKO3bI, COACPIKAILCH AIKBUBAJICHT 75 Tp. 00€3BOKEHHON TIIFOKO3HI,

PacTBOPEHHOM B BOJIE

WHO= World Health Organization/ BOO — BceMupHast opraHu3arus 31paBoOXpaHeHHUS.

*xIn the absence of unequivocal hyperglycemia, these criteria should be confirmed by repeat testing on a
different day./B oTCyTCTBIUM HEOCIOPHMO¥ TUIIEPIITUKEMHH 3TH KPUTCPHHU TOJKHBI OBITH OATBEPIKICHEI

IMOBTOPHBIM TECTOM B Z[pyl"OI)i JACHb

Modified with permission (467)./u3MeHeHO ¢ pa3pereHus

Hcrounuk: S66 American Journal of Transplantation 2009; 9 (Suppl 3): S64-S70

The relative effects of different immunosuppressive
agents on NODAT are difficult to quantify, because
RCTs use different regimens and doses, as well as
different definitions of NODAT, all of which make
comparisons difficult.

Nevertheless, it appears that the risk of NODAT with
tacrolimus is greater than with CsA.

It is also clear that high doses of corticosteroids used
immediately after transplantation, and in the treatment of
acute rejection, are risk factors for NODAT.

Sirolimus has not been as well studied.
Some observational studies have found that sirolimus

use was associated with an increased incidence of
NODAT (487,496,497).

Randomized trials have produced conflicting results
(498-502).

OtHOCHTENBHOE BIIMSTHHE Pa3IMYHBIX
ummyHonozapisironx areHtoB Ha NODAT  TpynHo
OLICHUTDH KOJMYECTBEHHO, MOCKOIbKYy RCTS ncrmomnb3yror
pa3IMYHBIE CXEMBI JICYSHHS U O3B, & TAKXKE Pa3InIHbIe
kpurepun NODAT, Bce 3T0 3aTpyJHSET CPaBHEHHE.

Tem He MeHee, MPEACTABIACTCS, YTO PUCK INOSBICHUS
NODAT mnpu npueme Takpoiaumyca 0ojee BBICOK, YeM
npu CsA.

Taxxe sCHO, 4TO OONBIINE TO3BI KOPTHKOCTEPOHIOB,
UCIIONB3YEeMBIX — Cpa3y IIOCie TPAHCIUIAHTALlMH M JUIS
JIeYeHUsT OCTPOTO OTTOPXKEHHMS, SBIAIOTCA (HaKTOpPaMH
pucka anst pasButus NODAT.

Bnusuaue CHUpPOJIMMYyCa HE (93010} €€ U3YUCHO.

HexkoToprie 00cepBallMOHHBIE HCCIIEIOBAHUS TIOKAa3aIH,
YTO HCMOJB30BAHHE CHPOJIMMYyCa OBUIO CBSI3aHO C
yBenuueHuem uncia NODAT (487,496,497).

(498-502)

IIpoTuBOpeunBbIE  PE3YJIBTATHI
PaHIOMH3HPOBAHHbIC UCCIICOBAHMS.

Jai
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There is no evidence that azathioprine or MMF causes
NODAT.

The risk of NODAT from immunosuppressive
medications is no doubt higher in individuals with other
risk factors, for example African American or American
Hispanic ethnicity, obesity and age.

Thus, the choice of immunosuppressive medications
could be individualized to the risk for NODAT
attributable to other risk factors in each individual
patient.

In addition, the risk of NODAT should be considered in
light of the risk of acute rejection.

Indeed, the occurrence of acute rejection and its
treatment with corticosteroids is a risk factor for
NODAT.

Unfortunately, it is difficult to weigh the relative risks of
rejection and NODAT in individual patients to
determine the best immunosuppressive medication
regimen.

By almost any definition, the risk of NODAT is
increased by obesity.

African American and Hispanic ethnicity are generally
defined as self-reported.

Since data on African American and Hispanic ethnicity
are largely from the United States, it is unclear if
ethnicities defined otherwise and in other countries have
similar risk for NODAT.

Older age is a risk factor that shows a linear relationship
with risk, but there is no clear threshold.

HCV infection is defined by the presence of antibody to
the HCV at the time of transplantation.

A number of other risk factors for diabetes have not
been rigorously studied in KTRs, but there is little
reason to believe that they would not also be risk factors
after transplantation.

These risk factors include: family history (type 2
diabetes), gestational diabetes, impaired fasting glucose,
impaired glucose tolerance and dyslipidemia (high
fasting triglycerides and/or low HDL-C) (503- 507).
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He cymiecTByeT mOKa3aTenbCTB, YTO a3aTHOIIPUH WIIH
MM® npuBogsat k NODAT.

Puck NODAT wu3-3a mpuemMa HMMYHOIIOJABIISFOLINX
MEIMKAMEHTOB HECOMHEHHO BBILIE y JIMI C JPYTUMH
(akTopamMu pucka, Hanpumep, y ahpoaMeprUKaHIIEeB HIH
JIU1L JIATUHOAMEPUKAHCKOM STHUYECKOH
NPUHAUICKHOCTH, Y JHI C OXHPECHHEM M Yy JHIL
TIPEKJIOHHOTO BO3PacCTa.

TakuMm  00pa3oM, BBIOOpD  HWMMYHOIOAABIISFOLINX
MEIUKaMEHTOB MOXET ObITH IIPOU3BE/ICH
UHIUBUAYanbHO ¢ yueToM puckoB no NODAT, ucxons
U3 HaIUuud JApYrux (akTOpoB PUCKA Yy KaKIOro
HaleHTa HHAUBUIYAJIbHO.

Kpome toro, puck NODAT crenyer paccMatpuBaTh B
CBETEC HAIMYHS PUCKA OCTPOTO OTTOPIKCHHUSL.

JlefiCTBUTEIIFHO, BO3HUKHOBEHHE OCTPOTO OTTOPIKECHUS
U ero JieueHue KOPTHKOCTEPOHIAMH  SIBIISIETCS
¢akxTopom pucka juit NODAT.

K coxaneHuto, Tpy1HO OLIEHUTb OTHOCHUTEINIbHbIE PUCKH
orropkernss 1 NODAT y OTHenbHBIX NMaIUMEHTOB JUIS
OIpeleIeHUs ONTHMAJIbHOM CXEMBI
MMMYHOIIO/IaBIISIOILIMX JIEKapCTB.

IpakTHYECKH COTJIACHO JIFOOOrO OMPEIETICHUsT PHUCK
NODAT yBenuuuBaeTcs pu OKHUPCHUH.

OO0bI4HO MIPUHAUIEKHOCTh YyenoBeKa K
adpoaMepUKaHCKOH u JTATHHOAMEPHUKAHCKON
STHUYECKOW TpyMNIle OINpenessieTcsi IO 3asBICHUIO
CaMoro 4ejaoBeKa.

ITockonbky npaHHble 00 adpoaMepuKaHIax M JHIAx
JATUHOAMEPUKAHCKOW 3THUYECKOH IPHHAIJICKHOCTH
ucxomaT riaBHbIM oOpazom u3 CIIA, HesCHO, UMEIOT
mu ananornunsie pucku 1o NODAT Takue nuna, ecinu
STHUYECKUE TPYIIBI OMpPEACICHbl HHBIM CIIOCOOOM H B
JpyTUX CTpaHax.

3penblii BO3pacT sBJSIETCS (PaKTOPOM PHCKA, HMEIOIIUM
JMHEWHYIO 3aBHCHMOCTb C PHCKOM, HO 3/eCh HeT
YETKOro Mopora.

Wndexnus Bupyca remaruta C ompenensercss Kak
IIPUCYTCTBUE aHTHUTEN K BUpycy remarura C BO Bpems
TPaHCILIAHTALUU.

Pan npyrux ¢aktopoB pucka nuabera He ObuH
THaTenbHo u3yueHsl cpear KTRS, HO mMano ocHoBaHuit
roJjiarath, 4YTO OHM HE CTAHYT TaKUMH (pakTOpaMu pucka
II0CJIE TPAHCIUIAHTALIH.

OTH (akTopbl pUCKA BKIOYAOT B ceOs CIEAyIOIIUE:
HaclecTBeHHbIe 3aboneBanus (nuaber Tuma 2), quader
BO BpeMsi OEPEMEHHOCTH, HAPYIICHHE YPOBHSI TIIFOKO3bI
B KPOBH HATOIIAK, HAPYLICHHE TOJICPAHTHOCTH K
[IIOKO3e ©  jgucnunugemus  (BBICOKHE — YPOBHH
tpurnuiepuaos u/win auskuit HDL-C) (503- 507).
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Table 20: Risk factors for NODATa
Taéanna 20. @akTopsl pucka 111 NODAT

Predictor /mpeaukropsi

No. of subjects
(range)/xo.a-Bo

SECTION 3 CHAPTER 15

Association (No. of
studies p <0.05)

No association
(No. of studies)/

00bEKTOB / xoppeasinust (KoJ-BO KOJI-BO
(amanaszon) HcCJIeI0BaHmii P < KOppeJasiun
0.05) (kos1-BO
HCCJIe10BAHUIT)
Tacrolimus / Takponumyc(474-477,479,482-485) 100 418 7 2
(386-28 941)
CsA (479,484) 1066 2
... (528-538)
Corticosteroids/koptuxocrepons (477,478,484,486) 2035 2 2
... (386589 oo i
Sirolimus / cuponumyc(479,484,487,488) 22 525 2 2
...... (528-21459)
Acute rejection/ octpoe orropikenue (477-479) 1436 3
(386-528)
Obesity/higher BMI / osxxupenue/ Boicokuit UMT 97 702 9 2
(471,472,474,476-479,482,484,485,488) (386-28 942)
African American ethnicity / appoamepukaHibt 103 383 8 1
(471,472,474-476,479,482,485,488) (528-28 942)
Hispanic ethnicity / natunoamepukanups: (US) (474) 15 787 1
Older age/crapuias Bo3pactHas rpynma (471,472,474— 94 487 9 2
479,484,485,488) (386-28 942)
Nialel syt T LATA Ao Ao A T S S R
(386-28 942)
HLA mismatch / HLA HecoBMecTHMOCTH 60 560 2 2
(474,476,478 485) (522-28 942)
Deceased-donor kidney/ mouka ot ymepiiero JoHopa 63 024 1 5
(471,474,476-478,485) (386-28 942)
Hepatitis C (474,477,478,482,485,488) 63 805 5 1
...... (386-21459)
HCV risk (D+/R-) (476) 28 942 1
CMV risk (D+/R-) (477) 386 1
Betablockers [ Geragnokarop e EE e
Thiazide diuretics / mmasmme mypermar L e A E—
History of:/Hanuune B anamuese
Type 2 diabetes in family/ nacnencreenHble 1060 (522-538) 1 1
3aboneBanus (nuader tuma 2) (478,484)
Gestational diabetes / quaGet Bo Bpemst nd
OepeMeHHOCTH
Impaired fasting glucose / moBbiIEHHBI YPOBEHD nd
[JIFOKO3BI B KPOBH HATOIIAK
Impaired glucose tolerance / Hapyuienue B mpo6e nd
Ha TOJIEPAHTHOCTH K TIIFOKO3€e
HoLc<aomgdl e E e —
Trigycerides SIS0 mgidL @72y G I

199




SECTION 3 CHAPTER 15

BMI= body mass index; CsA= cyclosporine A; CMV= cytomegalovirus; D= transplant donor; HCV= hepatitis C
virus; HDL-C= high-density lipoprotein cholesterol; HLA= human leukocyte antigen; nd= no data; NODAT= new-

onset diabetes after transplantation; R= transplant recipient.

A NODAT was variously defined in studies identifying risk factors and having a sample size at least 100. / NODAT
OBLT MO-pa3sHOMY OIIPEACIICH B UCCIICJOBAHUAX 10 BBIABICHUIO (1)aKTOp0B PUCKAa 1 UMCBIIUX TUITHIHBIN pasMep

BbI6OpKY MuHUMYM 100 uerr.

To convert/ms mepesomga HDL-C mg/dL to/ 8 mmol/L multiply by/ayxuo ymuoxuTs Ha 0.02586;
to convert /s mepesoaa triglycerides mg/dL to/ 8 mmol/L multiply by /aysxHo ymuO)uTH Ha 0.01129.

ucrounuk: American Journal of Transplantation 2009; 9 (Suppl 3): S64-S70 S67

Data from observational studies have shown that
NODAT is associated with worse outcomes, including
increased graft failure, mortality and CVD (474).

It is possible that some of these associations result from
unmeasured risk factors that are common to both
NODAT and poor outcomes.

However, it is certainly plausible that NODAT directly
and indirectly contributes to worse outcomes.

Untreated diabetes may increase the risk of metabolic
complications, including hyperkalemia, and even
ketoacidosis.

However, there is no evidence from observational
studies to suggest how frequently these complications
occur after NODAT.

Research Recommendations

e Future RCTs of immunosuppressive medication
regimens should measure fasting glucose, HbAlc and/or
glucose tolerance tests, and any treatments of diabetes,
to determine the effect of the medication regimens on
the incidence of NODAT.

JlaHHBIe O0OCEPBAIIMOHHBIX HCCIEAOBAHMH ITOKa3alH,
yro NODAT cBsi3aH ¢ yXy[AIIEHHEM pe3yJIbTaToB,
BKJIIOYass ~ yBeIWYeHWe  T'HOenM  TpaHCIUIAaHTAaTa,
CMEPTHOCTM  IAllMEHTa U  CEepPAEYHO-COCYIHUCTBIX
3aboneBanmii (474).

BromHe BO3MOXHO, dTO HEKOTOpPblE W3  3THX
OCJIOKHEHHMH BOZHHKIM B DPE3YyJbTaTe HEOLEHEHHBIX
(aKkToOpoB pHUCKA, KOTOpblE SBIAIOTCS OOIMUMHU JUIs
NODAT u noxux pe3ynbTaToB TpaHCIUIAHTALUM.

Opnnako 6e3ycnoBHO BepositHO, uTo NODAT mnpsimo u
KOCBEHHO CIIOCOOCTBYET YXYILICHHIO PE3YIbTAaTOB.

Hemeuennsrii  nuaber  MOXET  IOBBICHTH
MeTabOIMYECKNX  OCIOKHEHHH, B TOM
TUTEPKATIEMHUIO U JTaXKe KeTOAIHI03.

pHCK
qHCIe

OpHako HET J0Ka3aTelbCTB W3  00CEpPBAIIMOHHBIX
WCCIICIOBAHU, CBHCTEIBCTBYIOIINX O TOM, HACKOJIBKO
YacTo TU OCNoKHEHHs Bo3HUKaroT rmociie NODAT.

HccaenoBarebckue peKOMeHIAUN

B xome Oynmymmx RCTS mo HMMMYHONOIABISIONIUM
JIEKapCTBaM CIIEAYyeT H3MEPATh YPOBHH TJIOKO3BI B
kpoBu Haromiak, HbDALC wu/mnmm  TOMEPaHTHOCTH K
TJIFOKO3€ U YYHTBIBATH JIFOOBIE METO/IBI JICUCHHS JradeTa
JUIS OTIPECJICHUS BIIHMSHUS CXEMbI JICUCHHUS HA YaCTOTY
oisBiieanss NODAT.
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15.2: MANAGING NODAT OR DIABETES
PRESENT AT TRANSPLANTATION

15.2.1: If NODAT develops, consider modifying the
immunosuppressive drug regimen to reverse or
ameliorate diabetes, after weighing the risk of
rejection and other potential adverse effects. (Not
Graded).

15.2.2: Consider targeting HbAlc 7.0-7.5%, and
avoid targeting HDbAlc <6.0%, especially if
hypoglycemic reactions are common.(Not Graded)

15.2.3: We suggest that, in patients with diabetes,
aspirin  (65-100 mg/day) use for the primary
prevention of CVD be based on patient preferences
and values, balancing the risk for ischemic events to
that of bleeding. (2D)

CVD= cardiovascular disease; HbAlc= hemoglobin
Alc; NODAT=new-onset diabetes after
transplantation.

Background

The management of diabetes that is present at the time
of transplantation may be complicated by severe
autonomic neuropathy and other complications of long-
standing diabetes that may make ‘tight’ control of blood
glucose difficult to achieve.

Therefore, we recommend avoiding intensive therapies
targeting HbAlc levels <6.0%.

However, complications of long-standing diabetes that
make the management of diabetes difficult are less likely
to be present in patients with NODAT, and it is not clear
whether NODAT can be safely and effectively managed
within a narrow range of low blood glucose and HbAlc
targets.

Rationale

e The benefits and harm of altering the
immunosuppressive medication regimen in response to
the development of NODAT are unclear.

« In the general diabetic population, there is insufficient
evidence for or against targeting a specific HbAlc level
to reduce CVD; however, recent data suggest that
mortality may be increased in patients with type 2

SECTION 3 CHAPTER 15

15.2: BEAEHHUE ITAITMEHTA C NODAT, JIUBO C
JAUABETOM, BBIAABJIEHHBIM IPu
TPAHCIIJIAHTALIIUHA

15.2.1: Ecim NODAT pa3BuBaercsi, T0O He00X01UMO
PaccMOTpPeTh BOMPOC 00 HM3MEHEHHMH PpeKuMa
HMMYHOMNOAABJSIONIMX TPeNnapaToB MIsi € LeJbIo
o0paTHOro pa3BUTHA JHOO YJIyYIIeHHS TedeHus

nuadera, TO Heo0X0AUMO caeaaTh mnocJie
B3BEIIMBAHUSI PHCKA OTTOP:KEHHUS] M JAPYrUx
BO3MOKHBIX He0JIaronpUsiITHBIX MOCJIeACTBHIA.

(Yposenn He nuddepenmpoan).

15.2.2: PaccmaTpuBaiiTe B KavecTBe HOPMAJILHOIO
ypoeenr HbAIlc 7.0-7.5 %, m wmu3beraiite ypoBHs
HbAlc <6.0 %, ocoGeHHO ec/ii THNOTINKeMHYeCKHe
COCTOSIHMS HEPEAKH. (Yposenn He
nuddepeHmpoBan)

15.2.3: Ml npepJjiaraeM JJ1si NalMEHTOB ¢ JUadeToM
Hcnoab3oBath acmupun  (65-100 mr/cyTku) aas
NMepPBUYHOI MPOPUIAKTHKHM CepAeYHO-COCYTHCTHIX
3a00JieBaHUIi, OCHOBBIBAsICb Ha MpPeINOYTEHUSX
nanMeHTa HW co0Jrogast 0ajaHC MeXIy PHCKOM
HIIeMHYeCcKUX paccTpoiicTB u pucCKOM
KpoBoTeuenmii. (2D)

Boanas undopmanus

Jleuenue nuabeTa, KOTOpBIA yiK€ HIPHCYTCTBYET Ha
MOMEHT  TpPaHCIUIAHTALlUM, MOXET  OCJIOKHATHCS
NOJIMHEHponaTue M APYrMMH OCJOKHEHMSMH JaBHO
TEKyIlero auadera, 4YTO MOXKET CHeNlaTh KECTKUi
KOHTPOJIb TJIIOKO3bI B KPOBH CJIOKHOAOCTHKUMBIM.

I[lo oaroli  mpuyMHE  peKOoMeHayeTcs  u3beraThb
HCTIOIb30BaHUS MHTEHCHBHON Teparmy,
opueHTHpOoBaHHON Ha ypoBeHb HDALC menee 6,0 %.

Tem He MeHee, OCIOXHEHUS JAaBHO pPa3BUBLIErOCS
nuabera, KOTOpBIe 3aTPYyAHSAIOT €ro JIe4eHHe, MeHee
BepoaTtHO npucyTcTByoT y NODAT nanueHToB, u He
scHo, MoxxHO 11 NODAT Ge3onacHo u s¢ddexrusHo
JeYUTb B y3KOM JUAana3oHe HU3KUX IOKa3aTenei
IJIFOKO3BI B KPOBH U opueHTHpoB mo HbAlc.

ObocHoBanue

e Beiromsl u ymepd OT H3MEHEHHS peXnma
HMMMYHOITOZIaBIIAIONIEH TEpalnd B OTBET Ha Pa3sBUTHE
NODAT HesiCHEL

e Cpemn  nomynauuu AUAOETHKOB B LEJIOM HET
JOCTATOYHBIX OCHOBAHMI 32 WIIM IPOTUB OPHEHTALUH Ha
KOHKpeTHbI ypoBeHb HDALC 1iisi CHUKCHHSI 4acTOTBI
CEeplIeUHO-COCYAUCTBIX 3a00/€BaHU;  OJHAKO
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diabetes by targeting HbAlc levels that are <6.0%.

e In KTRs, attempting to reduce HbAlc levels in order
to reduce CVD may result in more complications than in
the general diabetic population.

« Randomized trials in the general population suggest
that aspirin prophylaxis may prevent CVD in patients
with diabetes.

There are no RCTSs testing whether changing to different
immunosuppressive medication regimens reverses or
ameliorates NODAT.

There are uncontrolled (largely anecdotal) reports on the
effects of changing immunosuppressive agents once
NODAT has developed (494,495).

Given the associations of NODAT with CsA,
tacrolimus, mTORi and corticosteroids, it is plausible
that reducing or eliminating these immunosuppressive
medications may reverse or ameliorate NODAT.

Changes in immunosuppressive medications that may
reverse or ameliorate NODAT include:

i) reducing the dose of tacrolimus, CsA or
corticosteroids;

i) discontinuing
corticosteroids;

iii) replacing tacrolimus with CsA, MMF or
azathioprine;

iv) replacing CsA with MMF or azathioprine.

tacrolimus, CsA or

We could find no published reports of reducing the dose
or discontinuing a mTORi to reverse or ameliorate
NODAT.

Optimal glycemic control to prevent microvascular
disease complications has been defined in a number of
guidelines for the general population.

A recent systematic review of these guidelines
concluded that the goal for glycemic control should be
as low as feasible without incurring undue risk for
adverse events (508).
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MOCJIeTHAE JAaHHBIE YKa3bIBAIOT HAa TO, YTO CMEPTHOCTH
MOJKET BBIPACTH CPEJIU MAIMEHTOB C IMabeToM BTOPOro
THIIA TIPH yCTaHOBKe opueHTtrpa mo HbALC Ha ypoBHSX
awxe 6,0%.

e YV KTRS, oOTHOCHTENBPHO KOTOPBIX B LEJAX
COKpaIlleHUsI ~ CepACYHO-COCYTUCTHIX  3a00JIeBaHUM
TpeIIPUHAMAIOTCS TIONBITKY cHU3uTh ypoBuu HbALc, B
pe3yabTaTe MOXET BO3HHUKHYTH OOJIBIIE OCIIOXHEHHIH,
YeM Cpe/i MOIYJISHH TUa0ETHKOB B LIEJIOM.

e PanjoMH3MpOBaHHBIC HCCIICAOBAHUSA Cpeau oOIeit
HOl'lyJ'[HI_II/II/I B ILCJIIOM CBI/I[[CTCJ'I])CTBYI’OT 0O TOM, 4YTO
npoUIaKTUKA AaCIHPHUHOM MOXET HPEeIOTBPATUTh
CEepIIEYHO-COCYAUCThIE 3a00NEBaHUsl Yy TMAI[MEHTOB C
IabeToM.

He nposenenst RCTS Ha mpeamer u3ydyeHusi, IPUBOAUT
JM  W3MEHEHHE  PEKHMOB  HMMYHOIOAABISOIICH

Tepanuu K BO3BpaTy WK cHkeHuto ciaydace NODAT.

HIMeIoTcs HEeKOHTPOIUpYeMble (OYCHb PEIKHE) OTYETHI

o0 HcclemoBaHUSAX O  BO3ACHCTBUM  HM3MEHEHW
AMMYHOTIOAABISIONINX ~ areHTOB  IOCTe pa3BUTHS
NODAT (494,495).

VuuteiBast  koppemsimuio  NODAT ¢ CsA,
takpoiumycom, MTORiI  ®  KopTHKOCTEpOHIaMH,

SIBISIETCS YOEMUTENBHBIM, YTO YMEHBIICHHE WM OTKa3
OT TIpHEMa 3THX WMMYHOIOAABIISAIONIMX MEJIAKAMEHTOB
MOTYT NPUBECTH K OOPaTHOMY Pa3BUTHIO MIIH YIIYUIINThH
teuenue NODAT.

VI3MeHeHUs B peXMMax MpHeMa MMMYHOIOABIIIONHAX
MEIUKaMEHTOB, KOTOPble MOTYT IPUBECTU K OOpaTHOMY
paszeuTuio wi ynyumuts Tedenne NODAT, Bitouaror
B ce0sl cleyrolee:

1) yMEHbLIEHHE 103bl Takponumyca, CSA wmm
KOPTHKOCTEPOHU/IOB;

1) IpeKpalnieHie npueMa Takponumyca, CsA wim
KOPTHKOCTEPOHIOB,;

1))} 3ameHa Takposmmyca Ha CSA, MM® wim
A3aTHOIPHH,

V) 3ameHa CSA Ha MM® uiu a3aTHOTIPHH.

Mpbl He CMOIJIM HAWTH ONyOJMKOBAaHHBIX OTYETOB O
TOM, YTO YMEHBIIECHHE /103 WIM NpeKpalieHue mnpreMa
MTORi mnpuBoauT K OOpaTHOMY pa3BUTHIO WIIU
ynyuinenuto TedeHus NODAT.

OnTuManbHbIM TIIMKEMUYECKUH PEXUM KOHTPOJISA s
NpPEAOTBPAILCHUs OCIOXKHEHHH MuKpococynucteix CC
3a00JIeBaHMii OBUT OMpEETCH B psAIAC MPaKTHUYECKHX
PYKOBOJCTB JULSl IIOIYJIALHMHU B LIETIOM.

Mocnenaue CHCTEMATHYECKHE 0030p5I ITHX
[PaKTHYECKUX PYKOBOJCTB IIPHBEIM K BBIBOAY O TOM,
YTO OPUCHTUPOM B TIIMKEMHYECCKOM KOHTPOIIC ITOJDKHBI
ObITh MHHHUMAJIBHO BO3MOXHBIC YPOBHH, YTOOBI
n30ekKaTh  HCHYXKHBIX  PHCKOB  HEOJIarompusTHBIX
nocnencteuit (508).
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These authors concluded that a HbAlc level <7% is a
reasonable goal for many, but not all, patients in the

general diabetic population.
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DT aBTOPHI MPUILTA K BBIBOAY, uTO ypoBeHb HbALc
HIDKe 7% sBISeTCS pa3yMHOMN LIEJbIO U1 MHOTHUX, HO He

JUISL BCEX MMALTMCHTOB B IIOMYJIAIIUA Z[I/Ia6eTI/IKOB.

Hcrounnk:S68 American Journal of Transplantation
2009; 9 (Suppl 3): S64-S70

Table 21: Pharmacological management of diabetes in KTRs
Ta6auna 21. @apMakKooruyeckoe BeeHre AMa0eTa y peuIMeHTOB NOYeYHOr0 TPAHCIJIAHTATA

Class/kaace

Drug/npenapar

Dose adjustment/ koppexuust 10361

Drug-drug interactions/
B3aMMo/IeliCTBHE € IPYrHMH
npenapaTamMmu

First-generation
sulfonylureas/
npenaparsl
CyJb()OHMIMOUECBUHBI
TIICPBOT'0 ITOKOJICHUS

Acetohexamide/
alneToreKcaMmug

Avoid (517)
He pexomennyercs

1 CsA levels
TMoBsiraer ypoBeHb CSA

Chlorpropamide /

150% if GFR 50-70 mL/min/1.73 m2

1 CsA levels

XJIOPIIPOTIAMH]T Cuusuts Ha 50% npu CK® 50-70 mur/mun/1.73m IoBsiaer yposeHs CSA
Avoid if GFR <50 mL/min/1.73 m2 (517,518)
He pexomennyercs npu CK® Hmxe 50
mi/mun/1.73m2
Tolazamide / Avoid 1 CsA levels
Tomazamunyg He pexomenmyercst TTosbimraer ypoBers CSA
Tolbutamide/ Use with caution (519,520) 1 CsA levels
Tonbyramun Hcnonb30Bath ¢ OCTOPOKHOCTBIO Toseimaer yposess CSA
Second-generation Glipizide/ No dose adjustment/ 1 CsA levels
sulfonylureas / Tnunmsug Koppexkuust 10361 He TpeOyeTcst TToBbiuaer yposers CSA
HpenapaTsl
Cysb(OHMIMOUECBUH
BTOPOT'O NMOKOJICHHUS
Gliclazide/ No dose adjustment/ 1 CsA levels
I'muknasnn Koppexuns no3st He TpedyeTcs TTosbiuraet ypoBens CSA
Glyburide Avoid if GFR <50 mL/min/1.73 m2 (521) 1 CsA levels
(Glibenclamide  / He pexomennyercs npu CK® Hmxe 50 IToBsimaer ypoBeHb CSA
MIUOEHKIAMUL wit/mus/1.73m?

Glimepiride/ Tnumermpu

Start at 1 mg/day /maunuars ¢ 1 mr/cytku

1 CsA levels
ToBbmuaer ypoBenb CsA

Gliquidone */ Trmuxunon

No dose adjustment/
Koppekuusi 103b1 He TpedyeTcs

Glisentide °/ TnusenTn6en

Avoid if advanced CKD/
He pexomennyercst npu npoasunyToit XbI1

Alpha-glucosidase
inhibitors /
HHIHOUTOPBI anbda-
TJIFOKO3H/1a3b1

Acarbose / akap6o3a

Avoid if Scr >177 Imol/L (2 mg/dL)
(522-524)/
He pexoMeHtyeTCs pU KpeaTMHUHE KPOBU
Boime 177 Mmxmon/n

Miglitol / murnuron

Avoid if GFR <25 mL/min/1.73 m2(522-524)/
He pexoMenayercs npu CK® Hmxe 25
m/mun/1.73m2

Biguanides/
OuryaHubI

Phenformin/ perdopmun

Contraindicated (522)/
HpOTHBOHOKaSaH

Metformin/ merpopmun

Contraindicated if Scr >133 Imol/L (1.5
mg/dL) men, >124 Imol/L (1.4 mg/dL)
women (522)/
IporHBoONOKa3aH MU KpeaTHHUHE KpoBH 133
vrvjkm|K u Bbime y Mysk4nH, 124 MKMOIIB/I 1
BBILIC Y JKCHIIWH

Meglitinides/
METJIMTHHUIBI

Repaglinide/ Penarnusna

Start 0.5 mg with meals if GFR <40
mL/min/1.73 m2 and titrate carefully/ nauars ¢
0,5 mr Bo Bpewmst exbl mpu CK® <40
mi/mun/1.73m 1 ocTopoxHo THTpYiiTe (522)

tRepaglinide
levels with
CsA (525)/ Yposenb
Penarnnﬂnna TIOBBILIACTCA IPU
npueme CSA

Nateglinide/ Harernuuuz

Use with caution if advanced CKD
/I/ICHOJ’IL30BaTI> C OCTOPOXKHOCTBIO IIpH
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Class/knace Drug/mpenapar Dose adjustment/ koppexuus 1036l Drug-drug interactions/
B3auMo/IelicTBHE ¢ APYruMu
npenaparamMmu
nponsunyrtoit XBII (522)
Thiazolidinedionesc / Pioglitazone/ ITuornuTaszon No dose adjustment (522)/ koppekuus 1035l He
THA30JIUIUHCTUOHBI TpC6yCTC${

Rosiglitazone/ Posurnurazon No dose adjustment (522)/

KOPpEKLUs 103bl He TpebyeTcs

Incretin mimetic/
I/IHerTI/IHOMI/IMeTHKPI

Exenatide/Sx3enatun Avoid if GFR <30 mL/min/1.73 m2 (522)/
He pexomennayercs npu CK® <30

Mit/mua/1.73m

Amylin analog/
aHaJIOTH aMHUJIMHa

Pramlintide/ ITpamnunTHg No dose adjustment if GFR >20
mL/min/1.73 m2/ xoppekimst 10361 He TpeOyeTcs

npu CK® >20 mr/mun/1.73m°

DDP-4 inhibitor/
nuruduropsr AI1/14

Sitagliptin/ Curarnmuntua 150% if GFR 30-50 mL/min/1.73 m2/ cunzuth

Ha 50% npu CK®D 30-50 myr/mun/1.73m>

175% if GFR <30 mL/min/1.73 m2/ cuusuts Ha
75% npu CK® <30 mr/mun/1.73m

Avoid if advanced CKD on
hemodialysis/us6erars npu npoasutyToit XBIT

Vildagliptine/ Busparaunriun

WJIA TEMOJIMAIN3E

CKD= chronic kidney disease/XbIT=xpouuueckas 6ose3np mouek; CSA= cyclosporine A; DDP-4= dipeptidyl
peptidase-4/1I1]] 4= nunentuaun nenruaasa 4; GFR= glomerular filtration rate/ CK® =ckopocTsb ki1y609K0BOiH
dumsTpunm; KTRs= kidney transplant recipients; Scr= serum creatinine= kpeaTHHHH CHIBOPOTKH.

& Glibenclamide is the same compound as glyburide (526)./ rimu6eHKIaMu IMeET TaKo ke COCTaB, KaK u

rmbepu

® Gliquidone and glisentide are not currently available in the United States (522)./ ['TMKWIOH i FIIH3EHTH B

Hacrosuee BpeMs HepocTynHsl B CIIA

‘ Thiazolidinediones may cause fluid retention./ TMa3oiMIMHENNOH MOXKET BBI3BIBATH 3a1EPKKY KHUIKOCTH

While there is evidence in the general diabetic
population that strict glycemic control reduces
microvascular disease complications, there is less
evidence that glycemic control reduces CVD.

The United Kingdom Prospective Diabetes Study
(UKPDS) and the Diabetes Control and Complications
Trial reported nonsignificant trends toward lower CVD
with lower HbA1c levels (509,510).

A long-term follow-up of this trial reported that
intensive insulin therapy reduced CVD (511).

Similarly, in a 10-year follow-up of the UKPDS, there
were reduced myocardial infarctions in the
sulfonylurea—insulin and metformin intensive-therapy
groups (compared to usual care) (512).

Recently, the blood glucose control arm of the Action to
Control Cardiovascular Risk in Diabetes (ACCORD)
was stopped early, because participants in the intensive
treatment group had experienced increased mortality
(513).

XOTs CyHIECTBYIOT  JIOKa3aTeNbCTBA I10 MOIYJIIIUU
JUa0eTHKOB B LEIOM, YTO CTPOTUIl TNIMKEeMHYECKUH
KOHTPOJIb YMEHBILAET YHCIIO0 OCJIOKHEHMH
mukpococyauctbix CC 3aboneBaHuil, UMeeTcs: MEHbIIee
YHCIIO J0KAa3aTeldbCTB, YTO INIMKEMHYECKUH KOHTPOIb
ymenbmaeT 9actoty CC 3a0oaeBaHni.

Bpuranckoe IIpocnektuBHoe HccnenoBanue [Iuabera
(UKPDS) u MHccnemosanne mo  Kourpomo 3a
Huaberom u ero OCIOXKHEHUSMH COOOIIMIH O
HE3HAYUTEIbHONW TEHJEHLUUH K CHIXeHuro ciydaeB CC
3a0oseBanuii mnpu Oonee Huskom ypoHe HDAIc

(509,510).

JonrocpouHslii MOHUTOPHHI B 3TOM HCCIIEOBAaHUHI
TOBOPUT O TOM, YTO MHTEHCHUBHASI TePalus MHCYIHHOM
cokparmia uncio CC3 (511).

AwnanornyaeiM 0o6pasoM, 10-TH JeTHHI MOHUTOPHHT
uccnenopanuss UKPDS rmokaszan, 4YTO COKpaTHIOCH
yucao MHGApKTOB MHOKapJa B TpYIIax MalHeHTOB,
MOJTyYaBLIMX rpernapaThbl CyIb()OHUIMOYEBHHBI—
WHCYJIMH U MHTCHCHBHYIO Tepamnuio MeThopMuHOM (IO
CpaBHEHHUIO ¢ OOBIYHBIM JedeHueM) (512).

B nocnennee Bpemst B rpymnme naiueHTOB ¢ KOHTPOJIEM
YPOBHSI TIIOKO3BI B HcclemoBaHuu JleHcTBUS 1O
Kontpomo Cepaeunococyanuctoix Puckos npu [Juabere
( (ACCORD) 6BuT0 3aperdcTpHpOBAHO IOBBIIICHHE
JETaNbHOCTH, B CBSA3M C 4YeM HCIUIeNOBaHHE OBLIO
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In ACCORD, 10 251 adults with long-standing
(average 10 years) type 2 diabetes, and either heart
disease or two or more other risk factors for heart
disease, were randomly allocated to target HbAlc
<6.0% vs. Standard treatment targeting HbAlc 7.0-
7.9%.

Half of the participants in the intensive-treatment group
achieved a HbAlc of <6.4%, and half of the participants
in the standard treatment group achieved a HbAlc of
<7.5%.

The Data Safety Monitoring Board halted these diabetes
control arms of the trial 18 months early, because of a
higher mortality rate in the group targeting lower HbAlc
levels.

In the intensive-treatment group 257 died, compared
with 203 in the standard-treatment group.

This was a difference of 54 deaths, or 3 per 1000
participants per year, over an average of almost 4 years
of treatment.

Hcrounuk: American Journal of Transplantation 2009; 9
(Suppl 3): S64-S70 S69 Chapter 15

For both the intensive- and standard-treatment groups in
ACCORD, clinicians could use all major classes of
diabetes medications available.

Extensive analyses did not determine a specific cause for
the increased deaths, and there was no evidence that any
medication or combination of medications was
responsible.

Similarly, the Action in Diabetes and Vascular Disease
(ADVANCE) study (514) failed to demonstrate that
more intensive glycemic control compared to standard
practice reduced CVD events.

The ADVANCE study achieved a median HbAlc of
6.3% in the intensive-management group compared with
7.0% in the standard-intervention group.

The results from ACCORD and ADVANCE studies
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npekpaiieHo padbiie Bpemenu (513).

B ACCORD Bosneuens! 10.251 B3pociubIX NanueHTOB
C JaBHO TEKylIUM jauaberoM Broporo Tuma (B cpeaHeMm
10 gner) wu b0 ¢ CepACYHO-COCYIUCTHIMU
3a00JIeBaHUsIMU, JIMOO C IBYMsS WM Ooyice APYTHMH
¢dakTopamMu  pucka Ui CEPICYHO-COCYAUCTBIX
3a00JIeBaHHMN; 9TH MAI[MEHTHI CIYYaiHBIM 00pa3oM ObLTH
pacrpeneneHsl B TPYNIBI C OPHEHTUPOM Ha  YPOBEHb
HbAlc 6,0 % VS. craHgapTHBIA pPEXHAM JIEUEHHSA C
opuentupom mo HbAlc 7.0-7.9 %.

TlosoBHHA YyYaCTHUKOB B IPYIINE HHTCHCUBHON Tepanuu
nocturnu ypoBusi HbAlc mmxe 6,4 %, u monoBuHA
YYaCTHHUKOB B TPYIIIEC CTaHAAPTHOTO PEXUMA JICUCHUS
nocturii yposast HbALC mmxe 7,5 %.

Hab6mrogarensHblit Coser o Bbe3zonacnoctu
MPUOCTAHOBHII 3TO HCClieoBaHue Ha 18 Mecsuer paHee
3apaHee 3aIUIaHMPOBAHHOTO CPOKa M3-3a 0oJiee BHICOKOM

CMEPTHOCTH B IpyIINe, OPUEHTUPOBAaHHOW Ha Ooiee
Hmskue yposau HbAlc.
B rpynme UWHTEHCHBHOrO JedeHHs ymepian 257

HaLUEHTOB 10 cpaBHeHMIO ¢ 203 manueHTaMu B IpyImme
CTaHJIAPTHOTO PEXUMA JICUCHHUSL.

3T0 pa3HuIa cocTaBuiia 54 yMepiinx MalUeHTOB, UK 3
yenoBeka Ha 1000 yuacTHHKOB HCCIIEOBaHHS B TOJ, 3a
MOYTH 4 TOJ1a JIEUEHHS B CPETHEM.

B obGeux rpymmax - HMHTEHCHBHOW W CTaHAapTHOM
tepanuu - B ACCORD Bpaun MOTJIM HCIOJIB30BATh BCE
OCHOBHBIE KJIACCHl JOCTYNHBIX JICKapCTB IPOTHB
nrabera.

WHTEeHCHUBHBIN aHaAU3 HE Onpeacni KOHKPETHBIC
NPpUYIHUHBI pOCTa CMEPTHOCTH, U HE OBIIO HUKaKHX
OCHOBaHMI noJjiaratb, 4T0 OTBECTCTBCHHOCTH MOXHO
OBLIIO BO3JIOXKHUTh HA KaKOE-IH00 KOHKPETHOE JICKapCTBO
WJIK COUCTAHU JICKapCTBCHHBIX IIPETIapaTOB.

AHaNOrMYHbIM obpazom, KonTponupyemoe
ucceq0oBaHNe Mo nuadery u 3a00JeBaHUSIM COCYJIOB
(ADVANCE) (514) He cMorio mpoJeMOHCTPHPOBATH,
qTO Gonee MHTEHCUBHBIN TTHKEMHYECKUI KOHTpPOJIb, IO
CPaBHEHUIO CO CTaHJApTHOM IpakTHKOH, COKpaliaer
nposisnernst CC3.

UccnenoBanne ADVANCE nmocturio mMeamaHHOTo
sHauennss HbALC B rpymme MHTEHCHBHOM Tepariy Ha

ypoBae 6,3% mo cpaBuenuro ¢ 7,0% B rpymme
CTaHIAPTHOM Teparnuu.

Pesynbrarel uccnenoanunii ACCORD u ADVANCE ne
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may not apply to patients with type 1 diabetes, patients
with recently diagnosed type 2 diabetes or those whose
cardiovascular risk is different than the participants
studied in ACCORD and ADVANCE.

In particular, the results may not apply to patients with
CKD or to KTRs.

Nevertheless, the results of the ACCORD and
ADVANCE trials cast serious doubt on the advisability
of targeting low HbAc levels to reduce CVD.

Additional trials in the general diabetic population may
help to determine the optimal strategy for managing
diabetes (515).

Kidney transplant recipients with diabetes, especially if
the diabetes was the cause of CKD stage 5, often have
difficult to- control diabetes, with advanced autonomic
neuropathy  causing diabetic  gastroparesis and
hypoglycemic unawareness.

In a RCT comparing intensive glucose control with
usual care in 99 KTRs, the incidence of severe
hypoglycemia was significantly higher in the intensive
glucose control arm (516).

Therefore, it may be more difficult to achieve a HbAlc
level <7.0% without undue risk and burden in many
KTRs.

In addition, some medications used to treat diabetes may
need dose reduction, or should be avoided in patients
with reduced kidney function (Table 21).

Patients with difficult-to-control type 1 diabetes may be
candidates for pancreas transplantation.

There has never been a randomized trial of pancreas
transplantation vs. Kidney transplantation alone, but
there is little question that a successful pancreas
transplantation can improve the quality of life of patients
with difficult-to-control diabetes (527— 529).

Whether pancreas transplantation reduces the risk for
CVD is unknown.

Pancreas transplantation is best performed either
simultaneously with, or subsequent to, a living-donor
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MOIXOMAAT Ui JICUYCHHS TAIMCHTOB, CTPaJarOIIHX
nrabetoM THma 1, OONBHEIX IUA0ETOM THIA 2 CO
CBEXKUM THATHO30M HITH T€X, YbH CEPJIECUHO-COCYAUCTHIC
PUCKH OTJIMYAIOTCSI OT YYaCTHUKOB  UCCIICIOBAHUMA
ACCORD u ADVANCE.

B wacTHOCTH, pe3ynbTaThl HE MOTYT NPUMEHATHCS IS
neuenus nauento ¢ XBIT nimn KTRS.

Tem He MeHee, pe3ynbTaThl uccnenosanuit ACCORD u
ADVANCE cepbe3HO  cTaBAT IHOA  COMHCHUE
Lenecoo0pa3HOCTh  PEKOMEHJ0BaTh  CTPEMUTLCS K
HU3KUM ypoBHsAM HDALC s ymensmenus CC3.

[ns onpeneneHuss ONTHUMAIbHOW CTpaTETUU JIEUEHUS
mmabera (515) Moryr TmMOMOYh  JOTIOSHUTEIbHBIC
HCCIIENOBAHNS CPEH MOIMYISIIUN TUa0ETUKOB B IIEJIOM.

Ipu nmedeHnu  AMAOETUKOB-PELMITHEHTOB  IOYKH,
0COOCHHO eC)IM MPUIHHON TepMuHanbHOH cTamuu XITH
O6bul  gmaber, OTW  MALMEHThl  4acTO  HMMEIOT
TPYZHOKOHTPOJNUPYEMBbIH  Maber, ¢ MpOABUHYTOH
ToJIMHEeHponaTuell, NpuUBOAAIIEH K TraTpomapesy Hu
HEYYBCTBUTEILHOCTBIO K HaJBUTaroLecs
TUTOTTTUKEMHUH.

B RCT, cpaBHHUBIIIEM HHTEHCHBHBII KOHTPOJIb YPOBHS
TIIFOKO3BI ¢ 00bIYHBIM JiedeHueM cpean 99 KTRS, uncio
CIy4aeB OCTpOW THIIOTJIMKEMHs OBLIO 3HAYHTEIBHO
BBIIIC B TPYMNAax C HHTCHCHBHBIM KOHTPOJEM YpPOBHS
rimoko3s! (516).

Takum 00pa3oM, MOXKET OBbITh TPYIHO JOCTHYb YPOBHS
HbAlc menee 7,0 % Ge3 HeONpaBIAHHBIX PHCKOB W
ocnoxxHenuil y mHorux KTRs.

Kpome TOro, HEKOTOpbIE JIEKapCTBEHHBIC IpENapaThl,
UCIIONB3yeMble JUISl JIeUeHUs Jauabera, BO3MOXHO,
TpeOyIOT COKpallleHHs 103 WIHM CcleqyeT u3beratb HX
WCTIOJIb30BaHUS Y MAIIMEHTOB C HAPYIICHHOW (QYHKIHMEH
movek (cm. Tabmmiy 21).

BonbHble,  cTpanmaromue — TPYIHOKOHTPOJIHPYEMBIM
nuaberoM Tuma 1, MOTyT paccMaTpuBaThCi — Kak
KaHAMOAThl Ha TPAHCIUIAHTALMIO  IOJUKEITYA0YHON
JKeIe3Bl.

Hukorma He  NPOBOMMIOCH — PaHIOMHU3MPOBAHHBIX
UCCIIE/IOBAHUYM,  CPAaBHUBAIOUIMX  TPAHCILUIAHTALMIO
HOJUKETYI0UHOM KeJe3bl VS. TPAaHCIUIAHTALUIO MOYKH,
HO TIIOYTHM HET COMHEHHI B TOM, 4YTO YCICUIHAsA
TpaHCIUTaHTalnsA HOZ[)KCJ'Iy}:[O‘lHOﬁ JKEJIC3bI MOXET
yIAy4lIATH ~ KA4eCTBO  JKU3HH  TAIKEHTOB  C
TPYIHOKOHTpOIMpyeMbiM auabetom (527— 529).

HewusBecTtHoO, CHIDKaeT b1
10Ky 104HO# xene3sl puck CC3.

TpaHCIIJIaHTaluA

I[J'ISI PEUUIIUEHTOB MOYKHU OT JKHUBBIX JOHOPOB, KOTOPHIC
yxe NpUHUMAKT HUMMYHOIIOJaBJISIFOIINC arc¢HThI,
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kidney transplantation in patients who are already taking
immunosuppressive agents (530).

Islet transplantation is still experimental, and long-term
survival of islets has yet to be achieved (531).

In addition, the multiple infusion of islet cells required
may sensitize the recipient to a number of major
histocompatibility antigens that can make it difficult to
find a compatible solid organ for transplantation when
one is needed (532).

Evidence that the benefits of aspirin (e.g. preventing of
CVD events) outweigh the harm (e.g. bleeding
complications) for patients with diabetes, but without
known CVD, is not strong.

Therefore, while some guidelines in the general
population suggest that aspirin be used for primary
prevention in all patients with diabetes, others do not.

For example, the ADA currently recommends:

e Use aspirin therapy (75-162 mg/day) as a primary
prevention strategy in those with type 1 or type 2
diabetes at increased cardiovascular risk, including those
who are >40 years of age or who have additional risk
factors (family history of CVD, hypertension, smoking,
dyslipidemia or albuminuria). (C)

e Use aspirin therapy (75-162 mg/day) as a secondary
prevention strategy in those with diabetes with a history
of CVD. (A)

« Aspirin therapy should not be recommended in people
under 30 years of age due to lack of evidence of benefit,
and is contraindicated in patients under the age of 21
years because of the associated risk of Reye’s syndrome.

(E) where A indicates ‘Clear evidence from well-
conducted, generalizable, randomized clinical trials that
are adequately powered . . .,”C indicates ‘Supportive
evidence from poorly controlled or uncontrolled studies .

> and E indicates ‘Expert consensus or clinical
experience . . .” (533).

A recent RCT in patients with type Il diabetes and
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Hanbonee A(PGHEKTHBHO MPOBOAUTH TPAHCILIAHTALIMIO
MOMKETYIOYHONH Kene3pl JHOO0 OJHOBPEMEHHO C
TpaHCIUIaHTaIel moukH, 160 mocie (530).

TpaHcIiaHTalMss OCTPOBKOBBIX KJIETOK IO-TIPEKHEMY
SIBIISIETCS IKCIIEPUMEHTATBHBIM METOJIOM, u
JIOJITCOCPOYHOE BBDKMBAHHE OCTPOBKOBBIX KJIETOK €Ile
ue gocturayto (531).

Kpowme Toro, HeoOxoanMble MHOTOYHCIIEHHbIE HHPY3UU
OCTPOBKOBBIX KJIETOK MOTYT BBI3BaTh CEHCEOMIIN3AIHIO
peLUIIEHTa K MHOXECTBY AHTHICHOB
THCTOCOBMECTHMOCTH, YTO MOJXET 3aTPYJHUTh MOUCK
COBMECTHUMBIX COJIMJIHBIX OPIaHOB JUIsl TPAHCIUIAHTAIIHH,
KOT/Ia BBISABJISAETCS Takas HeoOxoaumocTs (532).

JokasarenbcTBa, YTO JUI1  IAIUMEHTOB, OOJBHBIX
muaberom, Ho 6e3 CC3, mpeumyiectBa OT TNpHEMa
acupuHa  (mampumep, — npemotBpamienne  CC3)

MepEBENINBAOT Bpea (HampuMep, KPOBOTEUEHHUS), HO He
IS m3BecTHeIX CC3, He SBIAIOTCS IOCTATOYHO
yOeAUTEIbHBIMH.

Takum 00pa3oM, XOTS HEKOTOpBIE IPAaKTUYECKHE
PYKOBOACTBA Uil  HACENIEHHs B LEJIOM IPEAJIararor
UCIIONB30BaTh ACIUPHUH AT NEPBUYHON MPOGHUIAKTHKU
Cpely BCEX MAlMEeHTOB C JUAa0ETOM, 3TO PeKOMEHIYIOT
HE BCE.

Hampumep, ADA B Hacrosimiee BpeMsi PEKOMEHIYET
clieyroniee:

* HCIIONBb30BaHWE Tepamuu acmupuHoMm  (75-162
Mr/peHb) B KauecTBe  CTPAaTerMM  [ICPBUYHOM
NpoGHIAKTUKY JUIA JIML, UMEIoUX auader tuna 1 mmm
2 mpu yBEIMYEHUU PHUCKA PA3BUTUSA CEPICUHO-
COCYAUCTBIX 3a00J€BaHMH, BKIIOYAs TeX IIAl[UEHTOB,
kto crapme 40 7eTr wIM  KOTOphlE  MMEIOT
JIOTIOJIHUTEIIbHBIE (haKTOpBl pHCKa (HACICACTBEHHAS
npezapacmnonoxeHHocTs k CC3, runepronus, KypeHue,
aucaunuaeMust win ans0ymunypus) (C)

* WCMOJb30BaHWE Tepamuu  acmupuHoM  (75-162
Mr/meHb) B KadecTBE  CTPATeTHM  BTOPHYHOM
PO HITAKTHKI IS OOJILHBIX uabeTom c

HacJIeACTBEHHOM npeapacmonoxenHoctsio kK CC3 (A)

* TEpaIuIO aCHHPUHOM HE CIEIyeT PeKOMEHJO0BATh JUIs
mozneit Monoxe 30 JieT u3-3a OTCYTCTBUS JOKA3aTeIbCTB
HOJIB3BI, OHA MPOTUBOIIOKA3aHA IALMCHTAM B BO3pacTe
1o 21 roga u3-3a pucka cuHapoma Pes.

(E) 31ecy A oGosnauaer «TodHbIE OKA3aTENLCTBA U3
KayeCTBEHHO MIPOBECHHBIX, 0000I1IEHHBIX,
PaHOOMU3UPOBAaHHBIX  KIMHHYECKUX  HCIIBITAHHH,
KOTOpBIE  JOJDKHBIM 00pa3oM aBTOPH30BaHHL..», C
o0o3HayaeT  «JIOMONHHUTENBHBIE, BCIOMOTATENIbHEIE
JOKa3aTeNlbCTBA W3 IUIOXO KOHTPOJHPYEMBIX — HIIH
HEKOHTPOJIMPYEMBIX HCCleNOBaHuil...». u E 00o3Havaer
KKOHCEHCYCHOE MHEHHEM SKCIIEPTOB WM KIMHHISCKHN
ombIT... "(533).

HenaBno mpoBenennoe RCT cpenu mnamueHToB ¢
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peripheral vascular disease (PVD) reported that aspirin
prophylaxis had no effect on CVD events (534).

Another small trial of low-dose aspirin for primary
prevention of atherosclerotic events in Japanese patients
with type Il diabetes failed to show clear benefit from
aspirin (535).

The results of these trials have cast doubt on the use of
aspirin in patients with diabetes to prevent first CVD
events.

Thus, it is unclear whether the benefits outweigh the
harm for aspirin use in KTRs with diabetes.

The results of other pending trials with aspirin
prophylaxis in the general population may help to clarify
the benefits and harm of aspirin for primary prevention
in patients with diabetes.

Research Recommendations
e A RCT is needed to examine aspirin prophylaxis in
KTRs with and without diabetes.

HMcrounuk:S70 American Journal of Transplantation
2009; 9 (Suppl 3): S64-S70
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quaberom |l Tuna u 3aboneBaHusIME  TepUQEPUIECKUX
cocynoB (PVD) mokazano, 4dro TpOoQpHIaKTHKA
acriuprHoM He Bimsiet Ha CC3 (534).

Eme  ogHo  HEGONBIIOE — MCCIENOBAHHE 10
WCIIONIb30BAHMIO ACIMPMHA B HU3KHX JI03aX  JUIs
NEPBUYHON  NPOPUIAKTUKH  ATEPOCKIEPOTHUECKHUX
3a00JI€BaHUI CPEe/ ATOHCKUX TAIIMEHTOB, CTPAIAOIIHIX
nuaberom |l THNA, HE CMOTIIO SICHO YCTAHOBHTH BBHITOMY
ot mpuema acriupuna (535).

Pe3ynbpTaTel 3THX TECTOB BBI3BIBAIOT COMHEHHS IIO
UCIIONBb30BAHHUIO ACIUpHHA Yy IAlUEHTOB ¢ AuabeToM
Ul TIpeloTBpallieHus nepBeix nposisaenuit CC3.

Takum 00pa3oM, HESCHO, IEPEBEIIMBACT JIM MOJIb3a
yiep6 ot ucnoib3oBaHus acrnupuHa cpend  KTRS ¢
Ia0eToM.

Pe3ynbTaTel ApYyruX NPOBOAUMBIX HCCIEAOBAHHN IO
npoduIIaKTHKe aCIIUPUHOM CPEIy HACENCHUS B LEJIOM
MOTYT T[IOMOYb YTOYHHUTH BBITOABI M ymepd oOT
HCTIOJIb30BaHUS acrnupuHa JUIst MePBUYHON
MpoGHIAKTHKN Y OOJIBHBIX THa0ETOM.

Hayuno-HccienoBarejibcKkue peKOMeH AU

e Heobxomumo mpoBoauth RCT s wu3ydeHus
3¢ deKTUBHOCTH MPOQHUIAKTHIECKOTO JICUCHHUS
acriupuHoM cpenu KTRS ¢ nuabetom u 6e3 nuabera.
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CHAPTER 16: HYPERTENSION, DYSLIPIDEMIAS, TOBACCO

USE, AND OBESITY

I'JIABA 16: TUIIEPTEH3USA, IUCJIUITUAEMUSA, TABAKOKYPEHUE U

OKXUPEHUE

16.1: HYPERTENSION

16.1.1: We recommend measuring blood pressure at
each clinic visit. (1C)

16.1.2: We suggest maintaining blood pressure at
<130 mm Hg systolic and <80 mm Hg diastolic if >18
years of age, and <90th percentile for sex, age, and
height if <18 years old. (2C)

16.1.3: To treat hypertension (Not Graded):

« use any class of antihypertensive agent;

e monitor closely for adverse effects and drug-drug
interactions; and

» when urine protein excretion >1 g/day for >18 years
old and >600 mg/m2/24 h for <18 years old, consider
an ACE-I or an ARB as first-line therapy.

ACE-I= angiotensin-converting enzyme inhibitor;
ARB=angiotensin Il receptor blocker.

Background

Most guidelines for the general population define
hypertension as persistent systolic blood pressure on at
least 2 days >140 mm Hg and/or diastolic blood pressure
>90 mm Hg if age >18 years, and >95th percentile for
gender, age and height if age <18 years (Table 22).

However, these same guidelines establish treatment
goals for high-risk subpopulations, for example diabetes
and CKD, that are generally systolic <130 mm Hg
and/or diastolic <80 mm Hg for adults, and <90th
percentile for gender, age and height for adolescents and
children.

16.1: TMHEPTEH3UA

16.1.1: Mpbl peKkoMeHAYeM H3MepPSAThb MalHEHTAM
apTepHajbHOE JaBJE€HHE NPH KAXKIOM MMOCELHIEHUH
kianHukd. (1 C)

16.1.2: Mpl mpeajiaraeM NOJIeP:KUBATH [aBJICHHE
KpoBu Ha ypoBHe 130 MM PpTyTHOro croJséa
(cmeromyeckoe) w80 MM pTyTHOro croJda
(mmacTomyeckoe) 1JIst NANUEHTOB cTapiie >18 jet
B npefenax 90 mepueHTHIN ISl NALUEHTOB MOJIOXKe
18 et ¢ yueTom moJia, Bozpacta u pocrta. (2 C)

16.1.3: Jlast jeyeHHs] TUNEPTOHMH PEKOMEHIYeTCsl
(Yposenn He /In¢ppepennmponan):

*  HCHOJB30BATh AHTHTHUNEPTEH3UBHbIE AreHTDI
JII000r0 KJj1acca;
. MPOBOUTH MOCTOSIHHBI i MOHUTOPHHT

HeOaronpuaTHBIX 3¢ ¢deKToB W B3auMoAecTBUSA
MeKAy npenapaTtamMu;

* WpH JKCKpemuH Oeaxa Moudn >1 r/menn musA
NMaNUeHTOB Bo3pacTa >18 jer u >600 Mr/m2/24 4. nus
NalMeHTOB  Bo3pacta <18 Jer Heodxogumo
paccMoOTpeTh BO3MOKHOCTh Ha3HayeHust ACE-l win
ARB kak Tepanuu nepBoii JMHUH.

Boanasi ungopmanust

BoJBIIMHCTBO PYKOBOASIIUX MOCOOHH IS OMYJISILIAH B
LEJIOM OMNpENENSIOT THIEPTOHUI0 KaK COXpaHEeHHe
CHCTOJIMYECKOTO KPOBSHOTO JIaBJICHHS B TEYEHHE HE
MeHee 4eM 2 nHeil Ha ypoBHe >140 MM pTYTHOTO cTONI0A
/WM AMACTOJIMYECKOrO KpPOBSAHOIO JIABIEHHS Ha
ypoBae >90 MM pTyTHOTO CTOJNIOA4, M Ha YPOBHE 3a
npezaenaMu 95 NepUeHTHIN Ui MalUeHTOB Mosioxe 18
JIET C YYETOM TI0J1a, BO3pAcTa U pocTa (CM. Tabmnuiry 22).

OIHaKO 3TH K€ PYKOBOJSIINE MOCOOHS YCTaHOBJIUBAIOT
L CIICBBIC 3HAYCHUA JICHCHUSA JIA IOATrpyNIIbl
MOBBIIICHHOTO ~ PHCKA, HalpuMmep, JAHa0ETHKOB H
nanueHToB ¢ XITH, oObruro Ha ypoBHe 130 MM
pPTyTHOTO cCTON0A ISl CHCTOJNMYECKOTO KPOBSHOTO
nasiaenns wwm 80 MM pryTHOro cronba s
JMACTOJIMYECKOT0 KPOBSHOTO IaBJIEHHS IS B3POCIBIX
manMeHToB W B mpenenax 90 mepueHTHNIM s
MOJIPOCTKOB U JIETEH C Y4ETOM T10JIa, BO3PACTa U POCTa.

209



Rationale

« In the general population, there is strong evidence that
treatment of hypertension is effective in preventing
CVD and in retarding the progression of CKD.

e In KTRs, the prevalence of hypertension is high
enough to warrant screening.

« In KTRs, blood pressure is a risk factor for CVD and
CAl.

e In KTRs, there is little reason to believe that the
prevention and treatment of hypertension would not also
prevent CVD and kidney allograft injury.

Observational studies and RCTs have conclusively
shown that hypertension is an independent risk factor for
CVD and CKD in the general population.

In addition, evidence from RCTs in the general
population has conclusively shown that reducing blood
pressure reduces the risk of CVD.

These trials have shown benefit to reducing blood
pressure to <140/90 mm Hg even in low risk adult
populations.

Additional benefit may extend to high-risk populations,
such as those with diabetes.

RCTs in CKD have generally shown that blood pressure
reduction reduces proteinuria and slows the rate of
decline in kidney function.

Life expectancy is lower in KTRs than in the general
population, and it is possible that the benefits and harm
of hypertension treatment in KTRs are different than in
the general population.

However, the leading cause of death in KTRs is CVD,
making it likely that treatments that reduce the risk of
CVD in the general population will also be cost-
effective in KTRs.

Although adverse effects of pharmacological treatment
of hypertension in KTRs are different and likely more
common than in the general population, small RCTs and
observational studies suggest that these adverse effects
are generally not severe enough to reduce quality of life
or increase mortality.
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ObocHOBaHUe
e Jlns oOmeld TONynsmuu CYUIECTBYIOT BECKHE
JIOKA3aTeNbCTBA TOTO, YTO JICYCHUE THIICPTOHHH

aBigercs >¢¢exTuBHBIM B mpenorBpamienun XIIH u
TopMO3UT nporpeccuto XITH.

e Jlns KTRS pacnpocTpaHEHHOCTh THIIEPTOHUHU
SABIISICTCA JOCTAaTO4YHO BLICOKOﬁ, ‘{TO6I>I CUUTaTh
HEOOXOMUMBIM ITPOBEACHHE CKPUHHHTOB.

e JInss KTRS kpoBsiHOe maBieHHE sBIsETCS (HaKTOPOM
pHCKa 1715 cepaeuHO-coCcy IMCThIX 3a0oneBanuii u CAl.

e lns KTRS HeT 0coObIX OCHOBaHUII HE MOBEPATH
MHEHHIO, YTO NPOQUIAKTHKA W JIEYEHHE THIIEPTOHUH
MOTYT Takke mnpemoTBpatuth XIIH m moBpexaeHue
IIOYEYHOTO AJUIOTPaHCIUIAHTATa.

O6cepBarnpionnsie uccnenosanus u RCTS ybenutenbHO
[OKa3ajH, YTO THUIEPTOHHUS SBISCTCS HE3aBHCHMBIM
¢axropom pucka ans 3abonesanuit CCC u XIIH cpenu
MOMYJISILIUY B LIEJIOM.

Kpome Toro, pmokaszarensctBa u3 RCTS cpenu
NOMYJSIIMU B 1I€JIOM  YOCOUTENBHO MOKa3ajH, YTO
CHIDKCHHE JIaBJICHHS KPOBH CHIDKAeT PUCK CEpPACYHO-
COCYIHCTBIX 3a00JICBaHHH.

DT HWccneqoBaHMs [OKA3alH IONB3Y OT CHIDKCHHS
apTepualbHOro JaBieHus 10 ypoBHs 140/90 MM
pTyTHOTO cTonba, Jake B TpyIIe HHU3KOrO pHCKa
B3pOCIIOrO HACEJICHHUSL.

JlonosHuTEbHAS TI0JIb3a MOXKET OBbITh PAacHpOCTpaHEeHa
Ha TpyIIy MOBHILICHHOTO PUCKA B3POCJIOr0 HAceNeHus,
Hanpumep, A1abeTHKOB.

RCTs mo XITH B memoM mnokasajad, 4YTO CHHM)KEHHE
apTepUalIbHOTO JABJICHUS YMEHBIIAET MPOTCUHYPHUIO H
3aMeJISIET TEMIIbI CHIDKEHUST (PYHKIHH TTOYEK.

Cpe/Hsisi TPOIOSKUTENBHOCTD Ki3HA MeHblne y KTRS,
4eM B TIONMYJISIIUH B IIEJIOM, U BIIOJHE BO3MOXKHO, YTO
BBITO/IBI ¥ YIIEPO OT JICUECHHs THIICPTOHUH OTIMYAFOTCS
it KTRS 1 HaceneHus B LIEJIOM.

Opnnako ocHOBHOW mnpuumHOit cmeptu cpeau KTRS
apiagercs CCH, u4To HaeT OCHOBaHME CUUTaTh, 4YTO
METOJIbI JICUCHUs], KOTOPbIE CHIXKAIOT PUCK CEpIEUHO-
COCYIUCTBIX 3a00JICBaHUN CpEeIy HACENEHUS B IETIOM,
Taioke OynyT sxoHoMHu4eckH 3¢ dexTuBubMu 111 KTRS.

Xors HeOJIaronpusTHIC MTOCJIEICTBHS
(dapmaxosorndyeckoro jnedenus runeptoHnn y KTRS
pa3nuYHBl M, CKOpee Bcero, Ooiee OJHOPOIHBI, YeM B
obmeit momymsiun, mansie RCTS u oGcepBalluoHHbIC
WCCIICIOBAHUSL CBUACTEIBCTBYIOT O TOM, 4YTO OTH
HEONIAaronpusATHbIC TMOCJEACTBUS, KaK MpPaBWJIO, HE
JIOCTATOYHO CEPhE3HBI JUIS CHUKEHHUS KaueCTBa KU3HU
WM TIOBBIIICHHST CMEPTHOCTH.
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The incidence of hypertension in KTRs is 50-90%
(435,542,543).

Thus, even conservative estimates on the incidence of
hypertension in KTRs suggest that hypertension is
common enough to warrant close scrutiny in KTRs.

Observational studies have shown that hypertension is
an independent risk factor for CVD after kidney
transplantation (Table 18) (430,544).

There are also studies linking hypertension to poor graft
function, although it is difficult to separate cause and
effect relationships in these studies (545-547).

There are few data to suggest how often patients should
be screened for hypertension after  kidney
transplantation.

However, the high incidence of hypertension, the
changing risk for hypertension and CVD in KTRs and
the ease of obtaining blood pressure measurements are
compelling arguments for measuring blood pressure at
every clinic visit.

Patients should be seated quietly for at least 5 min with
feet on the floor and arm supported at heart level.

An appropriately sized cuff with bladder encircling at
least 80% of the arm should be used.

At least two measurements should be made.

Systolic blood pressure is the point at which the first of
two or more sounds is heard (phase 1), and diastolic
blood pressure is the point before the disappearance of
sounds (phase 5).

Patients should be provided with their specific blood
pressure readings and goals (536).

Hcrounux: American Journal of Transplantation 2009; 9
(Suppl 3): S71-S79 S71
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3aboneBaemocts runepronueii y KTRS cocraBnser 50—
90 % (435,542,543).

Takum o00pa3oM, Jaxe KOHCEPBATHUBHBIC OLECHKH MO
320071€BaeMOCTH TUIIEPTOHUEH cpeau KTRs
CBHCTENCTBYIOT O TOM, YTO THIIEPTOHHUS JOCTATOYHO
pacmpocTpaHeHa M IOTOMY TpeOyeT IOCTOSIHHOTO
koHTpons cpeau KTRs.

JlaHHBIe 00CEepBALMOHHBIX MCCICJOBAaHUN MOKAa3bIBAIOT,
YTO THUIEPTOHUS SBISETCS HE3aBHCUMBIM (pakTopom
pHCKa JUIS CeplIe4YHO-COCYAMCTHIX 3a00JeBaHUi mocie
TpaHcIanTauu moyek (cMm.tabnuiy 18) (430,544).

CylIecTBYIOT TalKe HCCICIOBAaHUS, CBS3bIBAIOIIME
THIIEPTOHUIO CO CHIKCHHOW ()YHKIMEH TpaHCIIaHTAaTa,
XOTS TPYAHO CKa3aTh, YTO 3/1€Ch SBISIETCS NPUYNHOM, a
qr0 - cenctueM (545-547).

CyH.IeCTByIOT HEMHOI'OYHMCIICHHBIC JaHHBIE O TOM, KakK
YaCTO MaoueHTaM HYXHO IIPOBOAWUTH CKPHHUHI Ha
TUINIEPTOHUIO ITOCJIC TPAaHCIIAHTAlUU ITOYCK.

Onnako OONBIIOE 4YUCIO  CIy4acB T'MIEPTOHUH,
um3Mmenstomuiics puck runepronun u CC3 y KTRs u
IPOCTOTAa H3MEPEHUS KPOBSHOTO IaBICHUS SBIAIOTCA
JOCTATOYHBIMU U yOEeOUTEIbHBIMH apryMEHTaMH AJs
U3MEPeHUs AapTepHAbHOTO HABICHHA IIPH  KaXKIOM
TOCEIIEHNHN Bpaya.

[TanmeHTam cremyer NpoBECTH Kak MUHUMYM 5 MUHYT B
CIIOKOMHOM CH/ITY€M MOJIOKEHHH, TOCTaBUB HOTU Ha
I10JI U TIOJIOKHUB PYKY Ha OIIOpPY Ha YpOBHE cep.uia.

Cnemyer  HUCHONB30BaThb  MAaHXKETy  HOAXOMSILETO
pa3Mepa, C HaJyBaeMOH 4acTbiO, OXBAThIBAIOLICH He
MeHbIe 80% OKpy>KHOCTH ILIeya.

Cnenyet
HU3MEPEHHUSI.

NIpOM3BOAUTH 1O KpailHell Mepe nBa

CucTonnyeckoe aprepuaibHOe JaBieHHe (DUKCHPYETCS
B TOYKE, KOTOpasi OMpPEIENAeTCs IEPBbIM U3 JBYX HIIH
HECKOJIBKMX ~ YCIBIMIAHHBIX curHamoB (sram 1), a
JIMACTOJIMYECKOE APTEPUATHLHOE JaBlIeHUHe (PUKCHPYETCs
B TOCHENHEN TOYKE MEPE]l MCYE3HOBEHHEM CHIHAJIOB
(vrama 5).

[TaneHTaM HODKHBI OBITH COOOIIEHBI WX IOKa3aHUS
KPOBSIHOTO JaBJICHUS U 1eieBbie 3HaueHus (536).
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Chapter 16
Table 22: Guideline definitions of hypertension

SECTION 3 CHAPTER 16

Ta6iauna 22. OcHOBHbIE HIPHHIMIIBI BHIABJICHUS THIEPTOHUHI

Guideline/ pyxoBoasimee :

' Hypertension definition/ '
¢ All/monyasimus B nesom

nocobme ompenejieHne

: Fl/IHepTOHl/IH
INC 7 2003 (536) >140/90
WHO ISH 2003 (537 ) >140/90

KDOQI 2004 (538)

NHBPEWG Children >095th percentile %/ 95%

2004 (539) MePIICHTHITN
ESH ESC 2007 (540) >140/90
USPSTF 2007 (541) >140/90

_Treatment goals/opnentup J1edenns (mm Hg)

In sub-populations/
MOArPYIIIbI

<140/90 <130/80 in diabetes and
CKD/ npu muabere u

XITH

<140/90 <130/80 in diabetes/ mpu

nurabeTe

- <130/80 in KTRs

<90th percentilea in
concurrent conditions ®/
<90 mepUeHTHIIN NPH
COHyTCTByIO]J_II/IX
3a00JI€BaHUAX

<95% nepuenTunn

<140/90 <130/80 in diabetes and
high risk */ pu mua6ere u

BBICOKOM PHUCKE

See/ cm. INC 7¢

CKD= chronic kidney disease; ESC= European Society of Cardiology; ESH= European Society of Hypertension;
ISH= International Society for Hypertension; JNC= Joint National Committee; KDOQI= Kidney Disease Outcomes
Quality Initiative; KTRs=kidney transplant recipients; NHBPEPWG= National High Blood Pressure Education
Program Working Group on High Blood Pressure in Children and Adolescents; USPSTF= United States
Preventative Services Task Force; WHO= World Health Organization.

A For gender, age and height on three occasions./ o oy, BO3pacTy i POCTY B TPEX CHTYaLHsIX

B Concurrent conditions are CKD, diabetes and hypertensive target-organ damage (539)./ comyTcTByomummu
3aboneBanusaMu sBisirorest XITH, auaber, runepTeH3MBHOE TIOBPEKICHUE OPTaHOB-MHIIICHEH

€ High risk includes patients with stroke, myocardial infarction, renal dysfunction and proteinuria./x rpymme
BBICOKOI'O PUCKAa OTHOCATCA NMALIUEHTHI C UHCYJIBTOM, I/IH(I)apKTOM MHOKapJa, IIOYCYHOM ,I[HC(I)yHKI.[PIefI n

MPOTEHHYPHUEH.

P Recommends screening age >18 years and uses JNC 7 treatment thresholds (536)./pexoMer TyeTcs: CKpHHUHT st
MALMEHTOB cTapiie 18 et u ucnonp30BaHKe MOPOroBBIX 3HAYEHHUH U3 pykoBoasiero nocodus JNC 7

Ambulatory blood pressure monitoring is warranted for
the evaluation of possible ‘white coat hypertension,’
episodic  hypertension, assessing apparent drug
resistance, hypotensive symptoms with blood pressure
treatment and autonomic dysfunction (536).

Ambulatory blood pressure readings are lower than
office blood pressure readings, with daytime values
being higher than values during sleep (Table 23) (536).

Self-measured blood pressure is also useful in assessing
treatment of hypertension and improving adherence to
treatment (536).

Home measurement devices should be checked regularly

AMOYIaTOpHBI MOHUTOPUHT apTEPUATIBHOTO JaBICHUS
ABJIAETCA ONpPAaBAAHHBIM JJIsl OLUEHKUM BO3MOXKHOCTH

MPOSIBJICHHST ~ apTePHAIbHOW  THIEPTEH3HH 0eJoro
xajara", SMHM30/IMYECKOW  THIICPTOHHH, OLIEHKHU
OYEBHIHON  PE3WCTEHTHOCTH K  JIEKAPCTBEHHBIM

npernapaTaM, MPU3HAKOB TUIIOTEH3UH Ha (DOHE JEUECHUs
THIIEPTOHUH M aBTOHOMHOU fucdynkunu (536).

BenuurHa apTepUaNbHOrO JABJIEHHUS B aMOyJIaTOPHBIX
YCIOBUSIX HHXKE, YeM B CTAI[MOHAPHBIX YCIIOBHSIX,
JIHEBHBIC 3HAYCHUS OOBIYHO ITPEBBINIAIOT 3HAYEHHUS BO
Bpems cHa (Tabnuua 23) (536).

CaMocTosTeNNbHOE HW3MEpEeHNE MAI[NeHTOM KPOBSHOTO
JaBJIECHUS TaKKe MOJE3HO JUIS OLEHKU 3()(HEeKTUBHOCTH
JE€YeHUs] THUIEPTOHWH ¥ TIOBBIIICHUS JUCIUIIIAHBI
coburoieHus Ha3HaueHuit 1o Jiedenuo (536).

HOMaH.IHI/Ie HU3MEPUTECIIBHBIC YCTpOfICTBa HCO6XOZ[I/IMO
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for accuracy.

It is unlikely that there will be RCTs in KTRs to
determine whether blood pressure lowering reduces
CVD events,or prolongs patient or graft survival.

However, observational studies have reported that
hypertension is associated with both CVD events and
graft survival (Table 18).

Guidelines from the general population recommend
targeting <140/90 mm Hg for all patients, even low-risk
patients.

However, these same guidelines recommend targeting
<130/80 mm Hg for high-risk patients, such as patients
with diabetes and CKD (536,538).

There are indeed RCT data justifying this lower target in
these populations.

Although many transplant patients have diabetes and
many have reduced GFR, whether benefits outweigh
risks of targeting<130/80 mm Hg is unclear.

Causes of posttransplant hypertension include CNI use,
corticosteroids, kidney allograft dysfunction, allograft
vascular compromise (from within the allograft itself,
from within the allograft artery and its anastomosis and
from within arteries immediately proximal to the
allograft artery anastomosis) (548-553), as well as
factors related to the presence of the native kidneys
(554-556).

dose,
and

Treatment should include adjusting CNI
administering  antihypertensive  medications
managing other CVD risk factors.

A number of small randomized trials have demonstrated
the efficacy and safety of lowering blood pressure with
most classes of antihypertensive medications.

However, there is insufficient evidence to recommend
any class of antihypertensive agents as preferred for
long-term therapy for reducing CVD or improving long-
term graft survival.

The choice of initial antihypertensive agent may be
determined by the presence of one or more common
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PETryJISIPHO MPOBEPATH HA TOYHOCTb.

ManoBeposiTHo, uto OyayT mpoBoauthcst RCTS cpenu
KTRS nmns onpeneneHus, MOHMXAET JIH CHIDKEHUE
KPOBSIHOTO JaBieHus ciydau 3aboneBanuit CCC umm
MpO/UIeBaeT JKWU3Hb  TAlMeHTa WM  BBDKUBAHHUC
TpaHCIUIaHTATA.

OnHako 0oOCepBalMOHHBIC HCCIEIOBAHUS COOOIIAIOT,
YTO THIIEPTOHHS CBsi3aHa U ¢ 3a0oneBanusmu CCC, u ¢
BBDKHBAEMOCTHIO TpaHCIUianTata (tabmuie 18).

PykoBomsmme mocoOust it OOWIEH — MOMYJISIIAU
PEKOMEHAYIOT IieneBble 3HaueHus <140/90 MM pTyTHOTO
cronda A BceX MAIMEHTOB, JaKe A MAIMEHTOB C
HU3KHM PHCKOM.

OnHAKO 3TH K€ PYKOBOISILINE ITOCOOUSI PEKOMEHIYIOT
130/80 MM pTyTHOTO CTOJI0A KaK IIEIEBBIE 3HAYESHUS ISt
GOJIBHBIX C IIOBBIIICHHBIM PUCKOM, TAKHX KaK OOJIbHBIC,
crpanatomue auaberom u XITH (536,538).

JlelicTBUTENBEHO CYLIECTBYIOT JaHHBIE RCT,
OIIpaBABIBAIOLIME ITU 00JNee HU3KHUE LENIEBbIE 3HAYCHUS
JUISL TAKUX TPYIII HACEIEHHUS.

XOoTsl MHOTHE TAlMEHThl [MOCIe TPAHCIUIAHTAIUH
CTpafaloT AMa0EeTOM W MHOTHE HMEIOT CHIKCHHYIO
CKOpOCTh KiTy6oukoBoit ¢uistpanuu (GFR), HescHo,
[IEPEBELINBAIOT JIM MMPEHMYIIECTBA PUCKU BBICTABICHUS
[ENEBBIX OPHEHTHPOB Ha ypoBHe Ha 130/80 wmwm
PTYTHOTO CTONOA.

TlpuyrHBl  MOCTTPAHCIUIAHTAIIMOHHON  THUIIEPTOHUHU
BKJIFOYAOT B ce0st HCIIOJIB30BaHNE CNI,
KOPTHKOCTEPOH/IOB, JTUCYHKINIO [MOYEYHOTO
AIJIOTpaHCIUIaHTaTa, COCYIIUCTBIE HapyLICHU

aJUIOTpaHCIUIaHTaTa (BHYTPH TPAaHCIUIAHTATa, IIPOOIEMBI
apTepuy aJUIOTPAHCIUIAHTaTa U €€ aHacTOMO3a, a TakxkKe
apTepudl PELUNHUEHTa, C KOTOPOH aHaCTOMO3HPOBAaH
tpancrutanTat)  (548-553), a  Takke  daxropsl,
CBSI3aHHBIE C TPHCYTCTBHEM HATHUBHBIX mmouek (554—
556).

JleyeHue MOJDKHO BKIJIIOYATh B ce0s PETYIHMPOBKY /103
CNI, perymupoBanue Ha3HAUCHUH aHTUTHIIEPTEH3UBHBIX
MEIMKaMEHTOB M YIpaBJIEeHHE JpPYyrUMH (haKTopaMu
pHCKa Ceplie4HO-COCYAUCTBIX 3a00IeBaHuil.

Psx RCT mnpoaemoHcTpupoBanu 3G (EKTUBHOCT U
0€30MacHOCTb TOHW)KEHUSI KPOBSHOTO JABJICHUS C
OOJBIIMHCTBOM KJIaccoB AQHTUTHIICPTEH3UBHBIX
JeKapcTBa.

OnHaKo HET JIOCTaTOYHBIX OCHOBAHUM PEKOMEHIOBATh
AQHTHUTHIICPTEH3UBHBIE areHThl KaKoro-Indo Kiacca Kak
MPEANOYTeHUEe Uil JIONTOCPOYHOW — Tepamud s
ymenbiieHuss CC3  wiM  ynydmieHus JOJITOCPOYHOMN
BBDKMBAEMOCTH TPaHCIUIAHTATA.

Br100p nepBoHaYaNbHBIX aHTUTUIIEPTEH3UBHBIX areHTOB
MOXET  ONpPEAETAThCS  HAIUMYUEM  OIHOTO  HWIIU
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posttransplant complications that may be made better or
worse by specific antihypertensive agents (Table 24).

Urine protein excretion >1 g per 24 h if age >18 years
(and =600 mg/m2 per 24 h if age <18 years) is a
threshold at which blood pressure lowering trials have
shown efficacy in reducing the progression of kidney
disease in nontransplant patients (538).

To date, there are no RCTs showing that reducing
urinary protein in KTRs preserves kidney allograft
function.

In general, no antihypertensive agent is contraindicated
in KTRs.

Data from nontransplant patients with CKD suggest that
ACE-Is and ARBs may be have beneficial effects on the
progression of diabetic and nondiabetic CKD,
particularly in patients with proteinuria (538).

However, RCTs in KTRs have not had sufficient
statistical power to determine whether ACE-l or ARB
therapy improves patient or graft survival (557).

On the other hand, ACE-Is and ARBs may be associated
with an increased risk of hyperkalemia and anemia in
KTRs (557-560).

Hypertensive KTRs with ischemic heart disease and/or
CHF may benefit from ACE-Is, ARBs and/or beta-
blockers (561).

Diuretics may be effective in treating hypertension in
KTRs, since hypertension in CNI-treated KTRs may be
sodium dependent (562).
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HECKOJIBKHX o01epacnpoCTpaHeHHbBIX
MOCIIETPAHCIIAHTALIMOHHBIX OCJIOKHEHHH, TI0 KOTOPBIM
MOTYT TIPOM3OWTH  YJy4llleHHME WIH YXyALICHHUE

Onarojiapsi PUEMY KOHKPETHBIX AHTHUIUIIEPTEH3UBHBIX
areHToB (Tabuuia 24).

3HaveHune Oenka B Mo4e Ha ypoBHe >1r.3a 24 4. mig
nanueHToB Bospacta >18 ser (u >600 mr/m2 3a 24 4.,
eciu Bo3pact MeHee 18 1iet) sBisieTcs mopOroBbIM, IIpU
KOTOPOM HCCJIEJOBaHHS II0 CHW)KEHHIO KPOBSHOTO
JABJICHUS TOKa3agu A(PQPEKTUBHOCTh B 3aMEAJICHUU
MIPOTPECCUPOBAHUS 3a00JIeBaHus MOYeK y
HETpaHCIUIAHTAIMOHHBIX maiieHToB (538).

K nacrosmemy Bpemenu noka HeT RCTS, xoropslie Obl
MOKa3bIBAlI, 4YTO COKpamieHue Oenka B Moye KTRS
coxpasseT (yHKIHUIO ITOYETHOITO aIOTPaHCIIAHTATA.

B o0meM, HU OTUH U3 aHTUTUIIEPTECH3UBHBIX areéHTOB HE
nporuBonokazan KTRS.

JlaHHBIE IO HETPAHCIUIAHTALMOHHBIM IAIUEHTaM C
XIIH rosopsr o toM, uro AII® nuruduropsr (ACE-IS)
u OJOKAaTOpBl pelenTopoB K aHruoteHsuHy (ARBS)
3aMeUISIOT IPOrPeCcCUpPOBaHe KaK ANa0eTHUECKOM, Tak
U HeauaOeTHyeckoil HedpomaTuedl, 0COOEHHO Yy
narueHToB ¢ nporennypuci (538).

Omunako RCTs mo KTRS He wuMenum mocTtaTOYHON
CTaTHCTUYECKOH yOEeIUTeNPHOCTH IUISL  ONpEeIeIeHHs
toro, yny4mamtr gu ACE-IS win ARBS BbDKHBaHHE
MaruenTa wiM Tpanciianrara (557).

C gpyroii cropons, ACE-Is u ARBs moryr ObITb
CBSI3aHBl C IOBBIIIEHHBIM PHUCKOM TMIEpKaIeMHU U
anemun y KTRs (557-560).

KTRSs-runeproHuky ¢ MIIeMHUYECKOH OOJIE3HBIO cepAla
u/uan OCTpOH CepaeyHoOi HETOCTATOYHOCTHIO MOTYT
nony4unth moan3y ot mpuema ACE - Is, ARBS wn/umm
6eta-6mokaropos (561).

JuypeTrku MOryT OBITh HEIOCTATOYHO 3()(PEKTHUBHBIMHU
B Jneuenuu runepronnn |y KTRS, mockoibky
runepronust y KTRS, kotopeie mpunuMaroT CNI, Moxet
ObITH 3aBHCHMOIT OoT Harpus (562).
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Table 23: Adult blood pressure thresholds for defining hypertension

SECTION 3 CHAPTER 16

Ta6una 23. [loporosbie 3HaUeHUs] KPOBSIHOTO 1aBJICHMS /1151 BHISIBJICHHS] THIIEPTOHMH Y B3POCJIBIX

Method of measurement/ merox Threshold/ Iloporossie
H3MepeHus 3navenusi (MM Hg)

Office or clinic /B monukiMHUKE WU 140/90
CTaIoHape
54 averagelopoiios 5a 24 aca PR I
Daytime /meanos spews TR
Night-time /ouioe pevst T [ I—
Home (daytime) /moma (mHeBHOE Bpemsi) 130-13

Modified with permission (540)./u3smereno ¢ paspenieHust

Hcrounnk: S72 American Journal of Transplantation 2009; 9 (Suppl 3): S71-S79

Chapter 16

Table 24: Advantages and disadvantages of major antihypertensive agent classes in KTRs

Taoauua 24. [IpenmynecTBa 1 HEOCTATKH OCHOBHBIX KJIACCOB AHTHTHNIEPTEH3UBHBIX Aar€HTOB Yy

PECHUIMUECHTOB MOY€YHOT0 TPAHCILIAHTATa

Agent class/kiacc areHToB Advantages (additional
indications that are common in
KTRs)/npenmymecraa
(HOHOJIHMTC.]]])HBIC m{nmcaTopu
siBasiioTest oommu st KTRS)

are common in KTRs) /uexocraTku
(mo6ounbIe 3P PeKThI ABAAIOTCS
o6upumu st KTRS)

Thiazide diuretics /Tuazunossie CHF with systolic dysfunction/ CHF ¢
JINYPETUKU CHUCTOJMYECKOW nucdyHKIuen

Hypomagnesemia/ runomaruuemus

High CAD risk / Beicokuii puck 6ose3Hu
KOPOHAPHBIX apTepuii

Hyperuricemia/ runepypukemust

Recurrent stroke prevention
/mpodunakTKa TOBTOPHOTO HHCYIIBTA

¢ Hyperkalemia/ runepkanuemust

Hyponatremia / runoxarpuemus

Dyslipidemias/ nucaununemus

Edema/sonsuka

Glucose intolerance/ cumxenue
TOJICPAHTHOCTH K I'IFOKO3€

Aldosterone antagonists /antaroHuCTbI CHF with systolic dysfunction/ CHF ¢

Hyperkalemia/runepkanuemus

PostMI

aJIbAOCTEPOHA CHUCTOJNYCCKOMN L[PIC(I)yHKHPICi/'I
Beta-blockers /6eta-610kaTopst CHF with systolic dysfunction/ CHF ¢

CHCTONMYECKOH mucdyHKImeii *

Hyperkalemia /runepkanuemust

Chronic stable angina / xponuueckas
craduILHAs CTCHOKapaus

Dyslipidemias/ pucannuaemus

Post Ml

High CAD risk / Beicokuii puck 6one3Hu
KOPOHAPHBIX apTepuii

Supraventricular tachycard
CYIIPaBEHTPUKYJISIPHAS TaXUKApAUs

Glucose intolerance/ cumxenne

TOJICPAHTHOCTH K I'TFOKO3€
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- CHF with systolic dysfunction/ CHF ¢ Hyperkalemia/ runepxanuemus
| CHCTOJHMYECKOW mucyHKIuen |

Angiotensin-converting enzyme
i inhibitor ¢ / Angiotensin-converting
enzyme UHruouTop

Sost Ml Anemial s

High CAD risk / BLICOKHﬁpMCK6on63HI/I ]
KOPOHApHBIX apTepuid

Recurrent stroke preventlon S
/HpquHHaKTHKa TIOBTOPHOI'O UHCYJIbTA

edice proteinuriaICHnme;ﬁéwmmmm"“"""
MIPOTEHHYPHH

Polycythemia/ nommuwresns .

Chronic stable angina / xponuueckas ~ Edema/sonsimka

cTabIIbHAS CTCHOKAPIUSI

Calcium-channel blockers /6iokaropsr
KaJIbIIUCBBIX KaHAJIOB

Increased CNI levels ® /nospimenmere
ypoBuu CNI

High CAD risk / Bbicokuit puck Gonessn
KOpPOHApHBIX apTepuii

Supraventricular tachycardia /
CyHpaBCHTPUKYJIIpHAS TaXUKapAust

reduction in dose and cost) ®/
noBsleHHbe ypoBHU CNI (mo3Bossier
COKpAILATh 03y U CTOMMOCTB)

Reduced kidney function/canxennas
(byHKIUS TOYKH

ARB= angiotensin Il receptor blocker; CAD= coronary artery disease; CHF= congestive heart failure; CNI=
calcineurin inhibitor; KTRs= kidney transplant recipients; MI= myocardial infarction.

A Carvediol, bisoprolol, metoprolol succinate./kapsenuos, GHCONPOIIOI, METONPOJIO CYKIIMHAT

B Nondihydropyridine calcium blockers./ 61oxatopsi kanbLeBbix KaHanoB

© ARBs may have similar effects as ACE-Is and may be used in patients who do not tolerate ACE-Is./ ARBs mosxer
JaBaTb TOT XK€ 3(1)(1)6KT, YTO H ACE-|S, U MOXET NPUMCHATHCA I MAIIMCHTOB, HE MMCIOMIUX TOJIEPAHTHOCTHU K

ACE-Is

Many patients will require combination therapy to
control blood pressure.

Most combinations should include a thiazide diuretic,
unless it is contraindicated.

Recent studies suggest that thiazides may be more
effective than previously thought in patients with
reduced kidney function (563-565).

When hypertension is difficult to control, especially
when it is associated with otherwise unexplained kidney
allograft dysfunction, screening for allograft vascular
compromise, within or proximal to the allograft artery,
should be considered.

This usually requires imaging of the allograft
vasculature using either an angiogram, computerized
tomographic angiography or magnetic resonance

MHorue  manueHTbl  TpeOylT  KOMOMHUPOBAaHHON
TEpanyHy sl KOHTPOJIS KPOBSHOTO JaBJICHUS.

BonpmvHCTBO ~ KOMOMHAIMH ~ JOJDKHBI  BKJIIOYATH
JIUYTEPUK THA3H[, 3a UCKIIOUEHHEM CIydaeB, KOrJa OH
MIPOTHBOIIOKA3aH.

TocrnenHue WCCIeNOBAaHUS TOKA3bIBAIOT, YTO THA3U]
MOXET OBITH Oonee 3¢ PEKTUBHBIM, yem
[PE/IIOIaraioch paHee s MALHEHTOB CO CHIKCHHOM
¢byuxmumeit mouek (563-565).

Eciu TUINIEPTOHHUIO CJIOXKHO KOHTPOJMPOBATH, 0COOCHHO
€CJIM OHa CBS3aHA C HEOOBSICHUMBIMH HHBIM O6p3.30M

(akTopamu JUCOHYHKIUU MOYEYHOT'O
aJUIOTPaHCILIAHTATA, crenyer paccmaTpuBaTh
HEOOXOIUMOCTb IIPOBEICHUS CKpPUHHUHTA Ha
COCYUCTBII KOMIIPOMHCC aJJIOTPaHCIUIAHTaTa,
BHYTPEHHHUX WU HPOKCUMAIIbHBIX aprepuit
aJlJIOTpaHCIUIaHTaTa.

D10 00BIMHO TpeOyeT MONyYeHHs CHHMKa COCYJIOB
AIJIOTpAHCIUIAaHTAaTa C IOMOIIBI0 JIHOO aHruorpada,
6o KT, mu6o MPT.
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imaging.

When hypertension is difficult to control, and there are
no reversible causes, bilateral native kidney
nephrectomies may be considered, especially in a
KTR<40 years old.

Research Recommendations

Randomized controlled trials are needed to determine:

« the optimal blood pressure treatment target in KTRs;
« the effect of reducing proteinuria on progression of
CKD in KTRs;

« the effects of ACE-Is/ARBs on patient survival and
graft survival.

Hcrounnk: American Journal of Transplantation 2009; 9
(Suppl 3): S71-S79 S73

16.2: DYSLIPIDEMIAS

(These recommendations are based on KDOQI
Dyslipidemia Guidelines and are thus Not Graded)

16.2.1: Measure a complete lipid profile in all adult
(>18 years old) and adolescent (puberty to 18 years
old) KTRs (based on KDOQI Dyslipidemia
Recommendation 1):

« 2-3 months after transplantation;

e 2-3 months after a change in treatment or other
conditions known to cause dyslipidemias;

« at least annually, thereafter.

16.2.2: Evaluate KTRs with dyslipidemias for
secondary causes (based on KDOQI Dyslipidemia
Recommendation 3)

16.2.2.1: For KTRs with fasting triglycerides >500

mg/dL (=5.65 mmol/L) that cannot be corrected by
removing an underlying cause, treat with:

e Adults: therapeutic lifestyle changes and a
triglyceride lowering agent (based on KDOQI
Recommendation 4.1);

» Adolescents: therapeutic lifestyle changes (based on

SECTION 3 CHAPTER 16

Ecmu TUINIEPTOHUIO CJIOKHO KOHTPOJIMPOBATH U HET
JBYCTOPOHHHX  [NpPUYMH, MOXHO  pacCMaTpuBaTh
HEOOXOAUMOCTh TPOBEICHUS JIBYCTOPOHHEH
HE(QPOIKTOMHHM HATHBHBIX IoOueK, ocobeHHo y KTR
mooxe 40 ner.

HccaenoBareibekue PEKOMEHIAUH

PannomusupoBaHHble  KOHTPOIMPYEMBIE  MCIBITAHUS
HE00XO0IUMO NIPOBOJMTE JUIs OIpeIENICHUSA
CIIEAYIOILETO:

. ONTHUMAaJIbHBIE LIEJIEBBIE OPHEHTHPBI o

aprepuanbHomy nasieHuto st KTRS;

* 3((deKT OT CHIKEHHS MPOTEHHYPHH HA MPOTPECCHIO
XIIH y KTRs;

e oddekr or wucnonpzoBanus ACE-issARBs wna
BBIKMBAEMOCTh NAI[MCHTA M TPAHCIUIAHTATA.

16.2: ANCJINTUAEMUWA

(9TH pexoMenmauuu ocHoBanbl Ha IIpakTH4eckoM
pyxoBoacree KDOQI no gucaunenuMuu H, TAKHM
o0pa3om, ux YpoBeHb He Tu((pepeHnupoBan)

16.2.1: W3mepsiiiTe MOJHBIA JUNUAHBIA NPOPUIL Y
Bcex KTRs B3pocapix (=18 ser) m moapocTkos
(mostoBoit  3pestoctm g0 18 ser) (ma ocHoBe
pexomennamuun 1 KDOQI mo JAucaunenumun):

* B TeueHue 2-3 MecCsileB MOCJIe€ TPAHCIJIAHTAIUH

e B TeyeHue 2-3 MecHalueB IocJjie M3MEHEeHUl B
JICUCHUHU WJIM IPYIrUX YCJIOBHUSAX, KOTOPbIC€ U3BECTHBI
KaK BO3MOKHbIC NPUYMHBI M CIUNICTUMUH;

* 110 MeHbIIei Mepe €KeroaHo mocJjie 3Toro.

17.2.2: Ouennte KTRS ¢ aguciaumeaumMmuei mo
BTOPHYIHBIM NMpUYHHAM (HA 0CHOBE peKoMeHIammii 3
KDOQI o Jucannenmum)

16.22.1: Ana KTRS ¢ ypoBHeM TpHMIJIMIEPHIOB
Hatomak >500 mr/ma (>5.65 mmoan/JI), koTopbie He
MOrYT ObITb  CKOPPEKTHPOBAHBI  H3JIEY4EHHEM
OCHOBHOM MPUYMHBI, CJIeAyeT HA3HAYUTE CJIeNyouiee
JieyeHme:

*  B3pocible: U3MeHEeHHs1  ofpa3a  KH3HHU
TepaneBTHYECKH H  TPUIJIHUEPUACHUKALINE
arenThl (Ha ocHoBe KDOQI pexomenmaumii 4.1);

*  NOAPOCTKH:  W3MEHEeHMsI

o0pa3a  KU3HH
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KDOQI Recommendation 5.1).

16.2.2.2: For KTRs with elevated LDL-C:

e Adults: If LDL-C =100 mg/dL (>2.59 mmol/L),
treat to reduce LDL-C to <100 mg/dL (<2.59
mmol/L) (based on KDOQI Guideline 4.2);

 Adolescents: If LDL-C >130 mg/dL (=3.36 mmol/L),
treat to reduce LDL-C to <130 mg/dL (<3.36
mmol/L) (based on KDOQI Guideline 5.2).

16.2.2.3: For KTRs with normal LDL-C, elevated
triglycerides and elevated non-HDL-C:

e Adults: If LDL-C <100 mg/dL (<2.59 mmol/L),
fasting triglycerides >200 mg/dL (>2.26 mmol/L), and
non- HDL-C >130 mg/dL (>3.36 mmol/L), treat to
reduce non-HDL-C to <130 mg/dL (<3.36 mmol/L)
(based on KDOQI Guideline 4.3);

e Adolescents: If LDL-C <130 mg/dL (<3.36
mmol/L), fasting triglycerides >200 mg/dL (>2.26
mmol/L), and non- HDL-C >160 mg/dL (>4.14
mmol/L), treat to reduce non- HDL-C to <160 mg/dL
(<4.14 mmol/L) (based on KDOQI Guideline 5.3).

HDL-C= high-density lipoprotein  cholesterol;
KDOQI= Kidney Disease Outcomes Quality
Initiative; KTRs= kidney transplant recipients; LDL-
C= low-density lipoprotein cholesterol.

Background

Dyslipidemias are abnormalities in  circulating
lipoproteins that are associated with an increased risk of
CVD.

The Work Group did not perform systematic reviews of
the evidence for management of dyslipidemias in KTRs
since this was performed recently for the KDOQI
Dyslipidemia Guidelines.

Rather, the recommendations of the Work Group are
based on those of the KDOQI Dyslipidemia Guidelines
for the management of dyslipidemia in CKD (566).

The Work Group searched for, but did not find, large
RCTs for dyslipidemia management in KTRs published
since the publication of the KDOQI Dyslipidemia
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TepaneBTuueckn (Ha ocHoBe KDOQI pexomenmammii
5.1).

16.2.2.2: lna KTRS ¢ NOBBLIMIEHHBIMH YPOBHSIMH
LDL-C:

e B3pociable. ecm LDL-C 2100 wmr/mnm  (>2.59
MMoJb/JI), mpoBoaUTE JieueHHe A yYMEHbIIEHHUs
LDL-C mo 100 mr/ma (menee 2,59 mmoJn/JI) (Ha
ocoBe IIpakTmyeckoro pykoBoactBa KDOQI
KDOQI 4.2);

e Momgpocrku: ecam LDL-C >130 wmr/ma (>3.36
MMoub/JI), mMpoBoaWTEe JedeHHe I YMeHbIIeHHs!
LDL-C no menee 130 mr/ma (menee 3,36 mmouan/JI)
(na ocHoBe IIpakrmueckoro pyxosoactea KDOQI
KDOQI 5.2).

16.2.2.3: Jnsa KTRs ¢ HopmajabHbiM ypoBHem LDL-
C, NOBBIIIEHHBIMH TPUTITHIEPHAAMH "
NOBBIMIEHHBIM He C XoJIeCTEpHH JIMNONPOTEHHOB
BbIcoKoii mioTHocTu (non-HDL-C):

* B3pocabie: ecin LDL-C menee 100 mr/an (menee
2,59 mmouan/JT), Tpurimmepuapl Hatomak >200 mr/mi
(>2.26 mmoaw/JI) m non-HDL-C >130 mr/ma (>3.36
MMoub/JI), mMpoBoaWTE JedeHHe I YMeHbIIeHHs!
non-HDL-C o menee 130 mr/ma (menee 3,36
mMmoun/JI) (Ha ocHoBe IIpakTHYecKOro pyKoBOACTBA
KDOQI KDOQI 4.3);

e moxpoctku: ecm LDL-C <130 mr/mn (<3,36
MMoJb/JI), Tpuramumepuasl Hatomak >200 mr/ma
(>2.26 mmouan/JI) u non- HDL-C >160 mr/an (>4.14
MMoJb/JI), mpoBoaUTE JieueHHe A yYMeHBbIIEHUs
non-HDL-C mo <160 mr/an (<4.14 mmoan/JI) (ua
ocuoBe IIpakrmyeckoro pykoBoactBa KDOQI
KDOQI 5.3).

Bronnast nngopmanus

Jucnunenumus ABISIETCS aHOMalIMEd B IMPKYJSLUAU
JIMIIONIPOTEUHOB, KOTOpas CBf3aHa C MOBBILICHHBIM
PHCKOM CEpACYHO-COCYTUCTHIX 3a00JIEBaHUI.

Pabouas I'pynma He BBINONHSIA CHCTEMAaTHYECKUE
0030pBI JI0KA3aTeNILCTB ISl JICUCHUS JUCITHICAUMUH Y
KTRS ¢ MOMeHTa HelaBHEro BBIXO/a TaKOro 0030pa Mo
IIpakTuueckomy PYKOBOJCTBY KDOQI 1o
JAUCIIUIICITUMUU.

Ckopee 3T  pekoMmeHaanuu Paboueii
OCHOBBIBAIOTCS Ha TeX, KOTOpPEIE
TIpaktuueckom pykoBoactee KDOQI
muciuneanmun pu XITH (566).

I'pynmet
cojepxarci B
10  JICYCHHIO

Pabouas I'pynna uckana, Ho He Hamta 6onbmux RCTS
no nedenuto auciaunenumun y KTRS, omy0OnukoBaHHBIX
nocie myOnukanuu — IIpakTudeckoro pyKoBOACTBA
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Guidelines.

In addition, the Work Group searched for, but did not
find, new guidelines for the management of
dyslipidemia in the general population.

Therefore, the Work Group concluded that there was
little new evidence to require modification of the
KDOQI Dyslipidemia Guidelines at this time.

However, the Work Group amended the original
guideline statements to apply to the KTRs.

Rationale

« In the general population, there is strong evidence that
reducing LDL-C decreases the risk for CVD events.

e In KTRs, there is little reason to believe that reducing
LDL-C would not be safe and effective in reducing
CVD events.

e In KTRs, the prevalence of dyslipidemia is high
enough to warrant screening and intervention.

« In KTRs, there is moderate evidence that dyslipidemias
contribute to CVD and that treatment of increased
LDLC with a statin may reduce CVD events.

A large number of RCTs in the general population have
demonstrated that lowering LDL-C reduces CVD events
and mortality.

There is less evidence that treating other lipoprotein
abnormalities, such as increased triglycerides or reduced
HDL-C is effective.

Guidelines generally recommend treating patients based
on the level of LDL-C and the level of risk for CVD
events.

Although there are drug—drug interactions that must be
monitored in KTRs, the use of 3-hydroxy-3-
methylglutaryl coenzyme A reductase inhibitors
(“statins”) is generally safe and effective in lowering
LDL-C, if appropriate dose modification is made for
patients treated with CNIs.
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KDOQI no pucnumneauMuu.

Kpome toro, Pabouas I'pynma uckama, HO He Hamia
HOBBIX TIPaKTHYECKHX PYKOBOACTB MO  JICUCHHIO
JVCITHIIEIMMUH CPEAN OOMIeil Oy IAIHIL

Iostomy Pabouas I'pynma mpumiia K BBIBOLY O TOM,
YTO CYHIECTBYET MajO HOBBIX JI0Ka3aTeIbCTB, KOTOPHIE
TpeOytoT Moandukauuu IIpakTHYecKoro pyKOBOZICTBA
KDOQI no nucnumneauMuu B TaHHBIH MOMEHT.

Tem He Mmenee PabGowas I'pynma BHecna M3MEHEHHs B
UCXOZHBIC TOJOKEHUS IIpakTHUECKOro pPyKOBOACTBA
npumenuTensHo k KTRs.

ObGocHoBanue
e Jlna oOmell NOmMymsUUM CYLIECTBYIOT BECKHE
JOoKa3aTelbcTBa TOro, uTo cokpamenue LDL-C

ymenbmaeT puck CC3.

e Jlns KTRS HeT 0COOBIX OCHOBaHHi IOJIaraTh, YTO
cokpamenue LDL-C me Oyner OesomacHbIM U
a¢dexTuBHbIM U1 cokpamienus CC3.

e Jlnas KTRS pacnpocTpaHeHHOCTh IUCIHIICAUMUM
SIBISICTCSL JIOCTATOYHO BBICOKOMW, YTOOBI PEKOMEHIOBAThH
[IPOBECHNE CKPHHMHIOB U BMEIIATEIbCTB.

* [lo KTRs cymiecTByIoT moKa3aTelbCTBa YMEPEHHOU
CTENEeHH YOeTUTENHHOCTH O TOM, YTO IHCIUIEIAMHES
CIIOCOOCTBYET Pa3BHTHIO CepIeYHO-COCYAUCTON
HEJIOCTaTOYHOCTU U JedeHHe Bblcokoro yposHs LDLC
(xonmecTeprH JMIIONPOTEMHOB HU3KOH  IIOTHOCTH)
CTaTMHOM MOXET CHHU3UTh YacTOTy IpPOSIBICHHIH
CEeplIeUHO-COCYAUCTON HEIOCTATOUHOCTH.

Bombmoe komuuectBo RCT mo obmielt momymsuuu
NpoJeMOHCTpUpOBany,  4ro  cHwkenne LDL-C
yMEHbIIAeT SMU30/bI CeplIeYHO-COCYAUCTON
HEJOCTATOYHOCTH U CMEPTHOCTb.

CymiecTByeT MeHbIIee KOJNYECTBO TOKA3aTeIbCTB, UTO
JiedeHne IPYTuX OTKIOHEHHH B YPOBHE JIMIIONPOTEHHOB
3¢ QEeKTHUBHO, HATPHMeEp, MOBBIIICHHBIE TPUTIHICPHUIBI
v noHmwxkeHHpiii HDL-C (xonecTepuH TUMONPOTEHHOB
BBICOKOH TJIOTHOCTH).

PykoBomsimme  mocoOusi ~ OOBIYHO  PEKOMEHIYIOT
MIPOBOJUTE JICYCHHE IAIlHEHTOB Ha OCHOBE HM3MEPEHUS
ypoBHsi LDL-C u ypoBHS pucka TpOSIBICHHUI cepleuHO-
COCYAUCTON HETOCTaTOYHOCTH.

XO0Ts CyIIECTBYET B3aMMOJACHCTBUE IIPEHapaToOB MEXKIY
coboif, KoTopoe HOKHO KoHTpoiuposaThes y KTRS,
MIPUMEHEHHE WHTUOMTOPOB auruapodoiarpeaykras 3-
ruapokcu-3-merwirayrapuia Kodepment A (cratuHsbr)
00bIYHO siBNIsIETCS Oe3omacHbIM U 3((GEKTHBHBIM B
camxkennn LDL-C, ecnu npoBeieHb COOTBETCTBYIOIIUEC
MOJU(HKALIUK 703 Y TTalUeHToB, npuHuMatonmx CNIs.
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The use of other lipid-lowering therapies are less certain,
but potentially beneficial in KTRs.

Ucrounnk: S74 American Journal of Transplantation
2009; 9 (Suppl 3): S71-S79

The incidence and prevalence of dyslipidemia is high in
KTRs, in large part due to the fact that
immunosuppressive agents cause or contribute to
dyslipidemias.

Agents implicated in causing dyslipidemias include
corticosteroids, CsA and mTORi.

The overall prevalence of dyslipidemia during the first
year after transplantation is >50%, although the
prevalence is greatly influenced by the type of
immunosuppression used and the presence of other
factors, such as proteinuria, acute rejection and graft
dysfunction.

In any case, this high prevalence of dyslipidemia
justifies screening and monitoring.

Observational studies suggest that hypercholesterolemia
and increased LDL-C are independently associated with
CVD events in KTRs.

A RCT found that treatment of LDLC with fluvastatin
did not significantly reduce the primary end point (major
adverse cardiac events) (567).

However, important secondary end points, including
mortality, were reduced by fluvastatin, and long-term
follow-up suggested that major adverse cardiac events
were also reduced (568).

Thus, this study generally confirmed evidence from
observational studies in KTRs, and RCTs in the general
population, which indicate that increased LDL-C causes
CVD, and treatment of LDL-C with a statin reduces the
risk of CVD.

Although many measurements of lipoproteins can be
linked to CVD events (e.g. apolipoprotein B, lipoprotein
(a), etc.), the preponderance of evidence suggests that
elevations in LDL-C are most closely associated with
CVD.
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Ucnonp3oBanue Apyro Tepamuu I
JIUIIUIOB  SABJISICTCS MCHEC HAACKHBIM,
MOTEHIHAIBLHO MmoJie3HbIM 11t KTRS.

CHU)KCHUA
HO Takxe

3a0071€Ba€MOCTh u pacrpoCcTpaHeHHOCTh
mucnuneauMun aBisitorca Beicokumu i1 KTRS, Bo
MHOTOM 9TO 0OBSICHIETCS TEM, 9TO
WMMYHOTIOJIABJISIFOIIIME ~ areHThl  BBI3BIBAIOT  HIIU
CTUMYJIMPYIOT pa3BUTHE TUCIHUIICAUMHH.

ATEHTBI, KOTOpbIE CUHTAIOTCS  CTHUMYJIHUPYIOUIMMU
pasBuUTUEC  TUCIMUIICIAUMHUH, BKJIFOYAIOT B ce0s
koptukocteponzpl, CSA 1 MTORI.

OO0mwmii MOKa3aTelb
IUCIUIIEANMHN B TEYCHHE IIepBOrO Toja TMOcie
TpaHCIUTAHTAIIHI >50%, XOTS Ha TaKyIo
PacIpOCTPaHEHHOCTh  3HAYUTENHGHO  BIHAIOT  THII
UCIIOJIB3YEMBIX  IIPENapaToB MMMYHOCYIPECCUH U
NPUCYTCTBUE  ApPYrHMX  (AaKTOpPOB,  TaKUX  Kak
NPOTEUHYPUS,, OCTPOE OTTOPKEHHE M JAUCPYHKIHS
TpaHCIUIAHTATA.

PacrpoCTpaHEHHOCTH

B mro6oM cimydae 3Ta BBICOKAs PacHpOCTPaHEHHOCTDH
JUCIUIECANMHN ONIPABABIBAECT NPOBEJCHHE CKPHHHHIOB
Y MOHMTOPMHTA.

JlaHHbBIe 00CEpBAMOHHBIX HCCICAOBAHHUI MOKA3bIBAIOT,
YTO THUIEPXOJeCTepUHEMHsT W ToBbIeHHbIH LDL-C
CaMOCTOSITENIbHO ~ ACCOLMUPOBAaHBl €  MPOSBICHHAMHA
cepIeIHO-cocyancToi HenocrarouHoctd y KTRS.

B omHom u3 RCT ObLIO yCTaHOBIEHO, UYTO JICUCHUE
LDLC ¢uroBacTaTHHOM He obecrieunBaeT
CYILECTBCHHOTO COKpAIlIEeHHs MNEPBUYHOIO KOHEYHOH
TOYKH (OCHOBHBIX HEOJIAarONpPHUATHBIX IOCICACTBUM
3abonesanniit CCC) (567).

Bwmecte ¢ TeM BakHBIE BTOPHYHBIE KOHEYHBIE TOYKH,
BKIIFOYAsE CMEPTHOCTh, OBUIM COKpAICHBI IMPUEMOM
(mroBacTaTuHa, U JaJbHEHIUMA  JONTrOCPOYHBIN
MOHHTOPHHT TOBOPHUT O TOM, 4YTO OCHOBHBIE
HeOmaronpusTHele mocnenctBust 3aboneBanmii CCC
TaKoke yMmenplnatorcs (568).

Takum  o0pa3oM, OTO HCCIEIOBaHHWE B  IIEJIOM
MOJTBEPIUIO JI0Ka3aTelbCTBA 00cepBaIMOHHBIX
uccnenosanuii cpeau KTRs u RCT cpeau momysnsiiuu B
LIEJIOM, KOTOpPBIC CBUAETEIBCTBYIOT O TOM, YTO POCT
LDL-C MIPUBOAUT K CeplIeYHO-COCYAUCTON
HenocraroyHoctd, a Jedenne LDL-C cratuHOoM
CHIDKAET PUCK CEPICYHO-COCYTUCTHIX 3a00ICBaHHN.

XOoTs MHOTHE M3MEPEHHS JIMIOMPOTEHHOB MOTYT OBITh
CBSI3aHBI C CEPACYHO-COCYJMCTON HEI0CTATOUHOCTHIO
(marrpumep apolipoprotein B, lipoprotein () u T.1.),
OOJIBIIMHCTBO J0KA3aTeIbCTB CBUIETEIBCTBYIOT O TOM,
yro nosbimeHrs LDL-C nanboiiee TeCHO CBSI3aHBI C
CEepACYHO-COCYIUCTON HEAOCTATOYHOCTBIO.
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As a result, most guidelines target the screening and
treatment of LDL-C.

The measurement of LDL-C, or its estimation with the
Friedewald formula, is reliable and generally available
in most major laboratories around the world.

The calculation of LDL-C requires a fasting lipid panel
with total cholesterol, HDL-C and triglycerides.

Directly measured LDL-C changes little with fasting or
nonfasting, but direct measurement is less readily
available.

Treating an underlying cause of dyslipidemia may
improve the lipid profile.

Although there are few data in KTRs, it is reasonable to
expect that reducing or eliminating nephrotic-range
proteinuria may improve the lipid profile.

Similarly, treating poorly controlled diabetes may
improve abnormal plasma lipids.

Rarely, severe hypothyroidism may alter plasma
lipoproteins.
RCTs have shown that corticosteroids, CsA and

especially mTORI can cause dyslipidemias in KTRs.

In some cases, severe dyslipidemia may
modification of immunosuppressive medications.

require

The National Cholesterol Education Program Guidelines
(569) and the KDOQI Guidelines on Dyslipidemia in
KTRs (566) recommend first treating severe
hypertriglyceridemia to avert the risk for pancreatitis.

Very high levels of triglycerides (usually in the

thousands)  generally  indicate  elevations in
chylomicrons.
There is an  association  between  severe

hypertriglyceridemia and pancreatitis, prompting the
recommendation to treat severe hypertriglyceridemia as
the first priority.

How often severe hypertriglyceridemia
pancreatitis in KTRs is unknown.

causes

If severe hypertriglyceridemia is not present, then LDLC
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B pesynbraTte OOJBIIMHCTBO PYKOBOASAIIMX I1OCOOUI
OpPHEHTHPYIOT Ha IPOBEACHHE CKPUHUHIa M JICUCHHS
LDL-C.

Namepenuss LDL-C, wiu pacueT 3TOro 3HAYEHHS I10
¢dopmyne @punsanbaa, SBISETCS HAACKHBIM M B
OCHOBHOM JIOCTYHHBIM B OOJBIIMHCTBE KPYITHBIX
naboparopuii Mupa.

Pacuer LDL-C TpeOyer manenu IMIMIOB HATOLIAK C
o0mum xonecrepuroM, HDL-C u TpurinuuepuHom.

Henocpeactsenno m3mepennsiii LDL-C mano mensercs
IpH TECTHPOBAaHMH HATOMIAK WM HE HATOMAK, HO
IpsIMOE N3MEpPEeHHEe MeHee JOCTYITHO.

Jleyenne 06a30BOW MNPUYMHBI JUCITUIEAUMHUH MOXET
YIYYIIATD JIAUAHBIA TPOGHIIb.

Xorst no KTRS Mano naHHBIX, pa3yMHO OXHUAATh, YTO
COKpAallleHHE WM  CHIDKEHHE  He(QPOTUUECKOro
JHana3oHa MPOTEUHYPUH MOXKET YJIYUIIUTb JIUIUAHBIA
npoduib.

AHaNOTHYHBIM o0paszom JieyeHne cnabo
KOHTPOJIUPYEMOro 11abera MOXeT yJTyqIlINTh aHOMaInK
IUIa3MBbl JIMIUJIOB.

OucHb PEAKO C€pbe3HasA CTaJgusad THUIIOTUPEO3a MOKET
HU3MCHATH .HI/IHOHPOTEI/IHLI IJ1a3MBI.

RCT nmnoka3amu, uyro koprukocrepouasi, CSA u
ocoberHo MTORiI  MoOryr  BBI3BaTh  pa3BUTHE
mucnuneanmin y KTRS.

B HEKOTOPBIX clryvasix cepbe3Has CTaus

JUCIUIICAUMUHA  MOXET MOoTpe0OBaTh HW3MECHCHHH B
HMMMYHOCYTIPECCHBHOM TepaIHH.

PykoBomsmue mocobus HaumoHanbHOW mporpamMmbl
00pa3oBaHUs 10 JIEYCHUIO OTKJIOHEHHH B YypOBHE
xomectepura  (569) wu IlpakTHueckoe pPyKOBOACTBO
KDOQI o qucnuneanmun y KTRS (566) pekoMmeHIyoT
CHayvana MPOBOIHTH JeYeHne ocTpoi
THIIEPTPUTITHLEPHICMHN MIPEIOTBPAICHUS
Pa3BUTHS MAHKPEATHUTA.

TS

OueHb BBICOKHE YPOBHU TPHUITMIEPUIOB (OOBIYHO B
THICSYAX CIUHMI) OOBIYHO YKAa3blBAIOT Ha pOCT B
XHJIOMUKpPOHAX.

CymecTtByer 3aBHCHMOCTH MEXITy ocTpoit
THIIEPTPUTIIMLEPUIEMIE W TAaHKPeaTuToOM,  4TO
MOATBEP)KIAET PEKOMEHIAMH IPOBOIUTH B IEPBYIO
ouepe/ib JIeYeHHE OCTPON TUIIEPTPUTITUIIEPUICMHUH.

HensBecTHO, Kak 4acTo OCTpast THIEPTPHTTHIEPUIEMHS
BbI3bIBaeT nankpeatut y KTRs.

Ecnu OCTpast TUIICPTPUTTIHLECPUACMHUSA OTCYTCTBYCT,
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becomes the therapeutic target.

In the KDOQI Dyslipidemia Guidelines, all adult KTRs
are at high risk for ischemic heart disease, and therefore
should be treated to maintain LDL-C <100 mg/dL (2.59
mmol/L) (566).

The drug of first choice for reducing LDL-C is a statin.

Doses of statins usually need to be reduced by
approximately 50% in patients treated with CsA, and
probably also in patients treated with tacrolimus
(although fewer data are available).

The relatively small number of patients who have
normal or low LDL-C, increased triglycerides and high
non-HDL-C likely have high levels of atherogenic
lipoprotein remnants.

Treatment for these patients should be similar to
treatment for patients with high LDL-C (566).

For adolescents, the KDOQI Dyslipidemia Guidelines
increased the LDL-C target goal to reflect both the
uncertainty of dyslipidemia treatment in adolescents,
and possible the increased risk.

The US Preventive Services Task Force (USPSTF) was
unable to determine the balance between potential
benefits and harm of screening children and adolescents
for dyslipidemia (570).

The National Cholesterol Education Program Report of
the Expert Panel on Blood Cholesterol Levels in
Children and Adolescents recommended selective
screening for children and adolescents with a family
history of premature coronary heart disease or at least
one parent with a high total cholesterol level (571).

16.3: TOBACCO USE

16.3.1: Screen and counsel all KTRs, including
adolescents and children, for tobacco use, and record
the results in the medical record. (Not Graded)

« Screen during initial transplant hospitalization.

e Screen at least annually, thereafter.
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LDLC cTaHOBHTCS LIENBIO TEPAITHH.

CornacHo Ilpaktuueckomy pykoBoiactsy KDOQI mo
IUCIUTIEANMUN  Bce  B3pocible  manueHTh-KTRS
I0JIBEPralOTCs BHICOKOMY PUCKY HIIEMHYECKOH 00J1e3Hn
ceplia U MO3TOMY OHH JIOJDKHBI MOJYyYaTh JICUCHUE JUTS
nomepxkanus LDL-C na yposae Himxe 100 mr/mr (2,59
mmote/JT) (566).

JlekapctBom mepBoro BbeiOopa misi cHwkeHus LDL-C
SIBJISICTCS] CTATHH.

J103MpOBKH CTaTHHA OOBIYHO JTOJDKHBI OBITh COKpPAIIECHBI
npuMepHo Ha 50 % 171 NMANMEHTOB, NPUHUMAIOMINX
CSA u, BepoATHO, TaKKe JUIs  MAIHCHTOB,
MPUHAMAIOIIHX TAKPOIUMYC (XOTSI 00 ITOM HMeeTCs
MEHbIIIee KOTMIECTBO TaHHBIX).

OTHOCHTENBHO HEOOJNBIIOE YHCIO MAUEHTOB, KOTOPHIE
UMEIOT HOpPMAalbHBIM WK Hu3kuit ypoBenb LDL-C,
MOBBIICHHBIE TPUTIIULEPUIBI U BBICOKUH YpOBEHb NON-
HDL-C, BeposTHO, HMEIOT  BBICOKME  YPOBHH
aTePOreHHbIX JUIOIPOTEUHOBBIX OCTATKOB.

JleueHne 3THX MANUEHTOB JOJHDKHO OBITH AHATIOTHIHO
nedeHuto marueHTos ¢ Beicokum LDL-C (566).

Hns moapoctkoB [Ipaktuueckoe pykooacteo KDOQI
[0 AUCIUICIUMHAN YBEIUYMIO LEJICBOC 3HAYCHHE IO
LDL-C nmns oTpakeHHsT ¥ HEONPEACICHHOCTH JICUCHHUS
JNUCIMICIUMAN Yy  HOAPOCTKOB, H  BO3MOXHO
MIOBBIIICHHOTO PUCKA.

AwmepukaHckas pabodas rpymma 1no npopuiIaKTHIeCKuM
meponpusitusm  (USPSTF) He cmoria ompeaenuTh
OajmaHC MeXIy TMOTEHIMAIBHOW TIOJNB30H W BpPEAOM
CKpPUHHUHIA Ha JTUCIHUIEAUMHIO y JIeTeld ¥ MOJPOCTKOB

(570).

OTuer Tpynnsl 3KCNEPTOB MO YPOBHSAM XOJECTEPHHA B
KpoBU y gered u mnoapoctkoB HanumonanbHoM
IIpOorpaMMBl 00pa30BaHUs II0 JICYCHUIO OTKJIIOHEHUH B
YpPOBHE  XOJIECTEpUHA  PEKOMEHIOBaJ  IPOBOAUTH
CEJICKTUBHBIN CKPUHMHI CPEAM AETeH U IMOIPOCTKOB C
ceMeiHoi MIPEAPACcIION0KEHHOCTHIO K
MIPEXIEBPEMEHHON HIEMUYECKONW OO0JIe3HH cep/a WU
MpU HAJIWYUU 10 KpalHeWd Mepe OOHOrO M3 POIUTENEH,
HMEIOIET0 BBICOKMH YpOBEHb OOIIEro XOJIeCTepUHA
(571).

16.3: YIIOTPEBJIEHUE TABAKA

16.3.1: TIpoBoauTe CKPUHMHI HA YNOTpedJieHUE
Tabaka U KoHcyabTUpYiiTe Becex KTRS, B ToM uncie
NOJAPOCTKOB U /eTell, 0 BJMSIHUN KypPeHHUsl, 3aHOCHTe
9TH Pe3y/abTAThl B MEAHIMHCKYI0 KapTy. (YpoBeHB
He Iuddepennnponan)

e IlpoBoauTe CKPHHMHI BO BpeMsl NepBHYHOMH
rOCHHUTAJIM3ALMH 110 IOBOAY TPAHCIJIAHTAIIMH.

* [IpoBoauTe CKPUMHUHT MO KpaiiHeil Mepe e:KeroaHo
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16.3.2: Offer treatment to all patients who use
tobacco.(Not Graded)

KTRs= kidney transplant recipients.
Background

Tobacco use includes the inhalation or ingestion of any
tobacco product, including: the inhalation of tobacco
smoke from cigarettes, cigars, water pipes or other
devices; the nasal absorption of tobacco from snuff and
the oral absorption and ingestion of tobacco from
chewing.

Hcrounux:American Journal of Transplantation 2009; 9
(Suppl 3): S71-S79 S75

Rationale

« In the general population, there is strong evidence that
tobacco use causes CVD, cancer, chronic lung disease
and premature death.

* In the general population, there is strong evidence that
screening, prevention and treatment measures are
effective in adults.

The effectiveness of clinician counseling of children
and adolescents is uncertain.

e In KTRs, there is no reason to believe that the
approach to prevention and treatment of tobacco use
should be different than in the general population.

e In KTRs, cigarette smoking is associated with CVD
and cancer.

« In KTRs, the prevalence of tobacco use is high enough
to warrant intervention.

Evidence-based guidelines for the general population
have concluded that there is strong evidence that tobacco
use causes CVD, cancer and chronic lung disease (572—
578).

Although most studies have focused on cigarette
smoking, there is evidence that any tobacco use is
harmful (579).

Evidence-based guidelines for the general population
have also concluded that screening patients for tobacco
use and implementing prevention and treatment
measures are effective, at least in the short term, in
improving the likelihood of abstinence in adults.
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mocJjae 3Toro.

17.3.2: Tlpennaraiite JedyeHHe BCeM KYPSIIUM
naguentam (Yposens He Iuddepenuuponan)

BBoanasi ungopmanus

IlotpeOnenue Tabaka BKIOYAECT BIBIXAHUE WM
rJIoTanue Jro00d Ta0ayHOW MNPOAYKIMH, BKIIIOUAs:
BIbIXaHUE Ta0auHOTO [JbIMA CHUIapeT, CcUrap, 4epes
KaJbsH W JIpyrue YCTPOMCTBA; HOTJIOMICHHE TabadHBIX
U3JeNnil depe3 HOC M TepopaibHOE TOTTIOUIEHHE U
IJIOTaHUe TaO0auHBIX U3JETIUN [IPU XKEBAHUU.

O0ocHOBaHUE

e Jlns oOmeld TONyNslmuu CYHIECTBYIOT —BECKHE
JIOKa3aTeNbCTBA, YTO TNOTpeOieHue Tabaka BBI3BIBACT
CEpACYHO-COCYTIUCThIC 3a00JICBaHMUs, paK, XPOHUYECKHUE
3a00JIeBaHusI JICTKUX U TPEIKIACBPEMEHHYIO CMEPTh.

e Jlna oOwmed mnomymAuuM CYIIECTBYIOT BECKHE
JIOKA3aTeNIbCTBA, YTO CKPHHHUHT, MepBl MPOMUIAKTUKY U
Jie4eHne SIBIAI0TCSA () GEKTUBHBIMH JJISI B3POCIIBIX.

O(bOEKTUBHOCTh  KIMHUYECKOTO  KOHCYJIBTHPOBAHUS
JIeTel U TIOIPOCTKOB SIBJIICTCS HEONPEEICHHOH.

e [To KTRS HeT HUKakKMX OCHOBAHMH IOJIaraTb, 4TO
NOJX0J K NMPOQHIAKTHKE W JICYEHHIO TabaKOKypeHHs
JIO/DKHBI  OTJIMYATBCS OT TaKOBBIX I OOIIeH
IOy JISIIIAY.

e V KTRS kypeHHe curaper CBSI3aHO C CEepICYHO-
COCYJIICTBIMH 3200JICBAHUSMH U PAKOM.

* ¥V KTRS pacmpocTpaHEeHHOCTh KypEeHHs SIBISICTCS
JOCTaTOYHO BBICOKOM M TapaHTHPOBAaHHO Tpedyer
BMeIIaTeNbCTBRA.

PyKOBO,I[fIH.[I/IC HOCO6I/IH, OCHOBAaHHBIC Ha
JA0Ka3aTeJIbCTBAX, I O6H.[CI>1 nomyJsiquu  IMpyuiuiki K
BBIBOAY, UYTO CYHIECTBYIOT BECKHUE JOKa3aTCJIbCTBA TOI'O,
4qTO KypeHue BBI3BIBACT CEPACUYHO-COCYJUCTBIC
3a60J’ICBaHI/I$I, PaK U XpOHUYICCKUEC 3360J’ICB3HI/I${ JICTKUX
(572-578).

Xotst OOJBIIMHCTBO HCCIIeZIOBaHUI ObLTH
COCPEOTOYEHbI Ha KYPEHHH CHUTapeT, HMEITCs
CBHUJICTETIHCTBA TOTO, YTO JIF0OOE yroTpebiieHne Tabaka
siByIsieTcst BpeausiM (579).

PyxoBopsmue nocobus, OCHOBaHHbIE Ha
JOKa3aTeNIbCTBAX, Ul OOIIEH MOMmyNANMH —TaKKe
OPULUIY K 3aKIFOYEHHIO, YTO IPOBEIEHUE CKPHHUHIA
HALUEHTOB Ha ynorpeOneHue Tabaka U OCYLIECTBICHHUE
Mep  NOpoQUIAKTUKH M JIEUEHUs  SABJIAIOTCA
3} dexTUBHBIMY, IO KpaifHEH Mepe B KpaTKOCPOUHOM
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However, there are few studies from the general
population showing that interventions are effective for
more than 1 year.

There is also insufficient evidence that interventions are
effective in children and adolescents.

A large number of observational studies have reported
higher rates of CVD and mortality for cigarette smokers
in the general population.

In addition, there have been a large number of RCTs
showing that different smoking cessation interventions
are effective in increasing the number of patients who
quit smoking (580-582).

Recently, RCTs have also shown that smoking cessation
interventions reduce mortality in the general population
(583,584).

In KTRs, there is no reason to believe that the
prevention and treatment of tobacco use would be
different from that in the general population.

In particular, there are no interactions between
pharmacotherapies for aiding in tobacco abstinence and
immunosuppressive agents that would prevent the use of
either in KTRs (Table 25).

Cigarette smoking at the time of kidney transplantation
has been found to be an independent risk factor for
patient survival, graft survival, ischemic heart disease,
cerebral vascular disease, PVD and CHF (Table 18)
(438,439,442,443,586,587).

Smoking has also been found to be associated with
posttransplant malignancies (588).

The prevalence of cigarette smoking at the time of
transplantation varies between 25% and 50% (438,
439,586,588).

The prevalence of smoking varies from country to
country, likely due to differences in the prevalence of
smoking in the general populations of those countries.

However, even in countries where the prevalence is
relatively low, it is high enough to warrant interventions.

Screening (and counseling) adults for tobacco use is
recommended for the general population (572-576).

SECTION 3 CHAPTER 16

HEPCIICKTUBE JJI MOBBIIICHHUNU
BO3ACpKAHUA OT KYPECHUA Yy B3POCIIbIX.

BEPOATHOCTHU

OpHaKo ecThb HECKOJIbKO MCCIIeIOBaHUI cpenu oOmeit
MOMYJISIIMY, KOTOPbIE MOKa3alM, YTO MEpPONPHSATHS
3¢ dexkTuBHEI B TeueHue Oonee 1 rona.

Taxoke OTCYTCTBYIOT IOCTATOYHBIE JOKA3aTEeIbCTBA, YTO
MEPONPHATHS SBILTIOTCA Q(OEKTUBHBIMU IS eTel |
MIOJIPOCTKOB.

Bonbmoe 4YHCIO  OOCEPBAIOHHBIX — HCCIETOBAHUM
NOATBEpIUIIM 0OoJiee BBICOKYIO HacToOTy 3a00JieBaHUA
CCC wu cMepTHOCTHM Cpeld KypHIBIIUKOB, YEM
HACEJICHHUS B LICJIOM.

Kpome TOro, ObiI0 MpOBEACHO OOJBIIOE KOJHUYECTBO
RCT, nmnokasplBalOImUX, 4YTO pa3iudyHble  (GOpMBI
BMEIIATENCTBA C IENBI0  PEKPAICHHs KYpPCHHS
SIBJISIFOTCSE 9 ()EKTHBHBIM CPEICTBOM YBEIUUCHHUS YHCIIA
MAIMeHTOB, KOTOphIe OGpocaroT Kyputh (580-582).

Tocnenuue RCTS mnokazanu, uto pasiauyHbie (HOPMbI
BMEIIATENbCTBA C LEIbI0 MOPEKPALICHHS KypEeHUs
CHIKAIOT CMEPTHOCTH HaceneHus B menom (583,584).

ITo KTRS Her HMKakmX OCHOBaHHMH TWOJNararh, 4YTO
NpodHIaKTHKa M JIeueHHE TaO0aKOKYpPeHHUS OJDKHBI
OTJINYATHCSI OT TAKOBBIX JUISl HACETIEHHS B IIETIOM.

B 4acTHOCTH, HET B3aMMOIENCTBHS MEXIY DPa3HLIMH
dopMamu  (papMaKoTEpanuy IO IOMOLIM B OTKa3e OT
npuemMa Tabaka M MMMYHOIIOJABJISIOLINX —arcHTOB,
KOTOpBIE OBl IIOMEMIANH HCIOJNL30BAHMIO KAKOrO-1ub0
n3 Hux it KTRs (Tabnuna 25).

yCTaHOBJ’IeHO, 9TO KYpPCHHE CHUTape€T B IICPpHUOA
MPOBCACHUA TpaHCIUIaHTalluu IIOYKHU ABJISACTCA
HEC3aBUCHUMbIM q)aKTOPOM pucka g BbBDKUBAHUA

IManyeHTa, BbBDKHMBAHUSA TpPaHCIUIAHTATa, HMIIEMHYCCKOM
0oJie3HU cep/la, COCYIUCTBIX 3a00JIEBaHUI TOJIOBHOTO

MO3Ta, PVD u CHF (Tabmura 18)
(438,439,442,443,586,587).
OOGHapyXeHO TaKKe, 4YTO KypeHHE CBSI3aHO C

HNOCTTPAHCIUIAHTAIUOHHBIMHA 3JIOKa4€CTBCHHBIMU

HOBOOOpasoBanusmu (588).

PacnpocTpaHeHHOCTh KypeHHs B II€pPHOJl HPOBEICHUS
TpaHCIUIaHTaMKu Konebnercs ot 25% no 50% (438,
439,586,588).

PacnpocTpaHeHHOCTh KypeHHUsI BapbUPYETCsl OT CTPAHBI
K CTpaHe, CKOpee BCEro H3-3a pas3Inuuil B
PacnpoCTPaHEeHHOCTH KYPEHHsI CPEAN BCETo HACeNeHUs
B 3THX CTpaHaXx.

O,Z[HaKO JaXe B CTpaHax, TrA€ paclnpoOCTPaHCHHOCTb
CpaBHUTCJIBHO  HU3KA, O9TO  J0CTAaTO4YHO  BBICOKHEC

IOoKa3aTejik, KOTOPhIE Tpe6y10T BMCIIATCIbCTBA.

IlpoBeneHue  CkpuHMHra (M KOHCYJIBTHPOBAHHE)
B3pOCHBIX IO YNOTPEONEHUIO TabauyHbIX U3AENUi
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Guidelines in the general population have cited a lack of
evidence that screening adolescents and children is
effective, although there is likely little harm in including
children and adolescents (573).

Screening patients includes asking them about their
tobacco use history (including start and stop dates),
amounts and types of tobacco used and prior
interventions.

Patients may not admit that they use tobacco, and
nicotine levels have been used to identify smokers
among KTRs (589).

However, there is insufficient evidence for or against the
use of laboratory testing to detect tobacco use in KTRs
or in the general population.

There is no evidence to suggest when and how often to
screen for tobacco use in KTRs.

However, there are studies in the general population that
indicate  screening and  intervention  during
hospitalization is more effective than usual care (575).

Therefore, we recommend screening and intervention
for patients during the initial hospitalization for kidney
transplantation.

There is no evidence to suggest the optimal interval after
hospitalization for screening and intervention.

However, given that initial screening may not be
effective, follow-up screening would seem to be
prudent.

In addition, given the fact that at least some patients who
do not use tobacco may begin to use tobacco at some
time after transplantation, periodic screening is
indicated.
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peKoMeHyeTcst st Beero Hacesenus (572-576).

PykoBomsimme mocoOust ansl MOMyJSIOMKA B IIEJIOM
TOBOPAT O HENOCTAaTKE MOKA3aTeIbCTB, YTO CKPHHHUHT
MOJPOCTKOB U JeTeil siBisiercss APQEeKTUBHBIM, XOTS C
OOJNIBILION BEPOSTHOCTBIO HET Bpelda OT MPOBEICHHS
CKpHMHMHTA Cpeiu JeTeil u noapoctkos (573).

CKpHHUHI NAllMEHTOB BKIIOYAeT B ceOs UX OMpoC Ha
[peIMET HCIONb30BaHks Tabaka (BKJIIOYas MOMEHTBI
Hayajga M MPEKpaIleHNs] KypeHHs), KOMUYECTBA U BUIOB
ucrnonp3yemMoro Tabaka M paHee  IMPOBEIEHHBIX
MEPONPUSATHH 110 JICUEHUIO.

HaI_II/IeHTLI MOI'yT H€ NPU3HATBCA B HCIIOJb30BaHUU
tabaka, ¥ TOrJa Ul WACHTU(GUKALNN KyPSIIUX CPEIH
KTRS ObUIM HCIHOJIB30BaHBI TECThl HA OINpEICIICHHE
ypoBHst HuKoTHHA (589).

OnmHako HET JOCTAaTOYHBIX OCHOBAHUH B TIONB3Y HIH
MIPOTUB HCIIOJB30BaHUS JIADOPATOPHBIX TECTOB IS
oOHapyxeHust (akToB mnoOTpeOneHuss Tabaka cpeau
KTRS uiny HaceseHus B LIETIOM.

Her HHMKakux [TOKa3aTeNbCTB MJisi YCTAHOBJICHHS, B
KaK#e MOMEHTHI W KaK dYacTo HYKHO TPOBOJUTH
CKPUHHHT Ha ynoTpeOnenue Tabaka cpeau KTRS.

OIIHAKO CYIIECTBYIOT HCCIIEIOBAHHS CPEIM HACETEHHUS B
LeJIOM, TIOKa3bIBAIOIIKE, YTO MPOBEACHUE CKPHHUHTA W
JIEUEHHE BO BPEMs TOCIUTAIM3ALME SBJIAIOTCA Oolee
5(QGEKTUBHBIMU, Ye€M B MPOLECCE OOBIYHBIX TPOLENYD
MeaunuHcKoro gedenus (575).

HOSTOMy PCKOMEHAYETCA MNPOBEACHUEC CKPUHHUHIA U
JICYCHUC NalquCHTOB B nepuon HCpBPI'-IHOﬁ
rocnuTajln3alu o rnoBoAy TpaHCIUIaHTAUH ITOYCK.

Her nukakux JOKa3aTeJIbCTB  IJI1  YCTAHOBJICHUA
ONTUMAJIBHOTO HMHTEpBAJIa IMOCJIC TOCIIUTATINU3alUU ISt
MPOBCACHUA CKPUHHUHIA U JICUCHUS.

OHaKo, YYUTBIBAsL TO, YTO [CPBOHAYAIBHBIN CKPHHHHT
MOXeT  ObIThb  HEI()(MEKTHBHBIM,  MOCICAYIOIIUHA
MOHHTOPHHT [IPEICTABISICTCS Pa3yMHbIM.

KpOMe TOro, Y4uTbhiBasg TOT (1)aKT, 4TO XOTSA OBl
HEKOTOPLIC 60J'II)HI)I€, KOTOpbI€ HE HCHOJIB3YIOT Ta6a1<,
MOTYT HadaTb HCIIOJIb30BaTh Tabak Yepe3 HEKOTOpPOC
BpeMs Js(eoA) (5 TpaHCIUIaHTalluH, IIOKa3aHO
MEPUOUICCKOEC IPOBECACHNUC CKPUHHHIA.

Table 25: Pharmacological therapies for cigarette smoking cessation in KTRs

Taﬁ.}mua 25. (I)apMaKOJIOFP[‘leCKaSI Tepanud Mo NPpeKpameHul0 KypeHus CurapeT AJsi peuuinueHToB

MO4Y€4YHOr0 TpaHCIIaHTaTa

Class\kanace Drug/nexapcTBo

Special considerations/ocodble pexomMenaaUU

Nicotine replacement
[3amernieHre HUKOTHHA spray, lozenge and

patch/HuKOTHHOBBIE

Nicotine gum, inhaler, nasal

May use in combinations with other nicotine and
non-nicotine replacement agents/mMoxHO
WCIOJh30BaTh B KOMOWHAIIMM C  JAPYTUMH
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JKeBaTeIbHbIC TAOIETKH,

| MHTaJIATOp, CTpel HAa3aJIbHBII,

! MACTHJIKH,
HaKJIEHKHU/IaCTHIPh

| CpeJCTBaMH 3aMElleHNs HUKOTUHA

Antidepressant

Bupropion SR / Byniporron

Monitor CsA blood levels and increase CsA dose -

\aHTHAETIPECCAHTRI as needed (585)/mpoBoaKTE MOHUTOPUHT YPOBHS
CsA B kpoBu u yBenuyuBaite a03y CSA 1o
HEOOXOANMOCTH

a4b2 nicotinic receptor partial : Varenicline / Baperuxun Warn patients and monitor for serious

agonist / a4b2 nicotinic
receptor partial agonist

neuropsychiatric symptoms including depression
and suicidal ideationa/mpenynpenure manueHTOB
n IIpOBOAUTE MOHUTOPHUHI' Ha npeameT
CEPLE3HBIX HCﬁpOHCI/IXHaT‘pH‘{eCKI/IX CHUMIITOMOB,
BKJI. ACTIPECCHUIO U TTOIIBITKH CaM0y6I/II7ICTBa

awww.fda.gov/Cder/Drug/infopage/varenicline/default.htm; last accessed June 21, 2008

ucrounuk: S76 American Journal of Transplantation 2009; 9 (Suppl 3): S71-S79

The Work Group determined that annual screening is a
reasonable minimum frequency.

Self-help is not adequate for smoking cessation.

Both counseling and pharmacotherapy are effective,
either alone or in combination.

In  general, the effectiveness of counseling is
proportional to the amount of time spent counseling;
however, even counseling for 3 min or less is effective
(573).

The ‘5 As’ of counseling include:

(i) ask about tobacco use,

(ii) advise to quit through clear and personalized
messages,

(iii) assess willingness to quit,
(iv) assist quitting and
(v) arrange follow-up and support (573).

A number of different pharmacological therapies are
effective in increasing the rate of smoking abstinence.

There are five nicotine replacement aids and two other
medications that have been shown to be effective in
RCTs in the general population (Table 25) (580-582).
These agents can and should be used in combination.

Research Recommendations

* Randomized controlled trials are needed to determine

Pabouass TI'pynma ycraHOBWJIA, 4YTO  €XKErOAHBIN
CKPUHHUHI SBJSICTCS pasyMHBIM 1O MHHUMAaJbHOM
4acToTe.

CamoriomMomib  He  siBisieTrcss  9QdexTHBHOI

TIpeKpaleHns: KypeHusl.

JJIsL

KoncynptupoBanne u dapmakorepanus >()(HEKTHBHEI
1100 1O OTHENBLHOCTH, MO0 B COUETAHUH.

B LICJIOM, 3(h(HeKTUBHOCTD KOHCYJIbTUPOBAHUS
MIPOTIOPIUOHATIbHA KOJIMYECTBY BPEMEHH, 3aTPa4eHHOTO
Ha KOHCYJIbTUPOBAHHE, OJIHAKO Jaxe

KOHCYJIbTUPOBAHHUE B TCEYCHUEC 3 MUH. WIH MEHeEe

seisiercst 3ddexruubm (573).

KoncynsTupoBanue no metoay ‘S AS’ BKirouaer B ce0s:
0 crpocuTh 00 ynotpebiaenun tabaxa,

(i) IIPOKOHCYJIBTHPOBATh O HEOOXOIUMOCTHU
IIPEKpaTuTh ymorpedneHue Tabaka uyepes
YEeTKHE H [EePCOHATBHO aJpECOBAHHBIC
Ccoo0IIeHus,
(iii) OIIEHUTH TOTOBHOCTH OPOCHTH KYPHTH,
(iv) ITOMOYb OPOCUTD KYPHUTD U
(V) OpraHu30BaTh MOCIEAYOIINA MOHHTOPHHT
u obecrieunTs momuepky (573).
Pasmuunbie  MeTOnbl  (DApMaKOJIIOTMYECKON — Tepanuu
SBISIIOTCS  9()(EKTUBHBIM  CPEICTBOM  MOBBILICHHUS

YPOBHS BO3ACPKAHUA OT KypeHUsL.

Cy1iecTByeT MITh CPEJCTB 3aMEIIeHUs] HUKOTHUHA U J1Ba
JPYTHX JICKapCTBCHHBIX MperapaTra, KOTOPhIC ITOKa3an
cBoro sdpdekruBHocTh B RCT B 0O0mied momymisuuu
(ta6uruma 25) (580-582).

OTH areHThbl
KOMOUWHALIMH.

MOTYT W [OOJDKHBI HCIIOJIB30BaTbBCA B

Hayuno-Mcciie1oBaTe/ibCKHE pEKOMEHIAIUA

e HeoOxoaumMo NpOBeIEHUE PaHIOMU3UPOBAHHBIX
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the optimal approach(es) for reducing tobacco use in
KTRs.

16.4: OBESITY

16.4.1: Assess obesity at each visit. (Not Graded)

e Measure height and weight at each visit, in adults
and children.

¢ Calculate BMI at each visit.

e Measure waist circumference when weight and
physical appearance suggest obesity, but BMI is <35
kg/m2.

16.4.2: Offer a weight-reduction program to all obese
KTRs. (Not Graded)

BMI= body mass index; KTRs= kidney transplant
recipients.

Background

Obesity in adults is defined, as it is in major guidelines
for the general population, as body mass index (BMI)
>30 kg/m2 (Table 26).

Because some individuals may have BMI >30 kg/m2
that is not due to excess body fat, it is recommended that
the definition of obesity in adults include waist
circumference >102 cm (>40 in.) in men and >88 cm
(>35in.) in women.

Body mass index can be calculated either as weight in
kilograms divided by height in meters squared, or as
weight in pounds divided by height in inches squared
multiplied by 703 (both methods yielding units kg/m2).

SECTION 3 CHAPTER 16

KOHTPOJIUPYEMBIX ~ HCHBITAHUA 1 OINpeleNeHus
ONTHUMAJIBHBIX ITOJXO/0B IS CHIDKCHHMS YIIOTpeOIeHe
tabaka cpenu KTRs.

16.4: O)KMPEHUE

16.4.1: OuenuBaiiTe cTeneHb 0:KUPEHUs IPU KAKIOM
pm3ute. (Yposens He {nddepennuponan)

* H3mepsiiTe pocT W Bec NPH KAXKAOM BHU3UTE Y
B3POCJIbIX H JeTei.

* [Iposoaute pacuer UMT npu Kakaom BU3UTE.

* U3mepsiiTe 0XBaT TaJMH, KOI/la BeC H BHEIHOCTh
npeAnoaaraT Hajguyue oxkupenusi, Ho UMT menee
35 kr/m2.

16.4.2: Ilpennaraiite mporpaMMbl CHUKEHHSI Beca
st Beex KTRS, crpagaommx oxkupenneM. (YpoBeHb
He Iuddepenuuponan)

BBoanasi unopmanms

O’xkupeHne y B3pOCHbIX ONpenensercs Takxke, Kak H
OCHOBHBIX PYKOBOJSILIMX IOCOOHMSX IJIsI HAaceNeHUs B
IEJIOM, TIPY BEJTMUYHMHE MHAeKca Maccsl Tera (MMT) >30
kr/m2 (tabnuia 26).

Tlockonbky HekoTopble nuia Moryt mmets UMT >30
kr/M2 He B CBS3M C U30BITKOM JKHpa B TEie, TO
PEKOMEHIYETCsl BKIIIOUUTh B ONPENENICHUE OXKUPEHUS
CpeIy B3pOCibIX BEIUYUHY OKPYXKHOCTU Tanuu >102 MM
(>40 mroiimoB) y MyxumH U >88 mm (=35 mioiimMoB) y
JKEHIIH.

NMT wMoxeT paccuuThIBaThcsl JUOO Kak Bec B
KWIOrpaMMax, pa3jieleHHBII Ha pOCT B MeTpax B
KBajpate, 1100 Kak Bec B ()yHTaXx, JICIICHHBIH HA POCT B
mIoiMax B KBaapaTe W yMHOXeHHBIH Ha 703 (oGa
METO/Ia IAI0T PE3yIbTaT B KI/M2).

Table 26: Definition and classification of obesity in adults
Tadauna 26. Onpenesnenue u kiaccupuKanus cTeNeHH 0:KHPEHUs CPeId B3POC/IbIX

Obesity class/crenens o:xupenust

Underweight /menocraroussiii Bec

BMI /MMT (kg/m2)

Disease risk “puck 3a6o1epanmuii

Normal /HopMmanbHEIii Bec

Overweight /u36eITOUHBII BEC

Obesity, class 1 /oxupenne, 1 crenens

| Obesiy, class 2 /oxupenue, 2 cTeneHb

Extreme obesity, class 3 / sxctpemanbHoe
OXKHUPECHHUE, 3 cTenenn

et E
25.0-29.9 | Increased/noBpImeHHbIit
30.0-34.9 BICOKHIT
35.0-39.9 Very highlouers msicorni
>40 Extremely high/skctpemansao

. BBICOKHMA

BMI= body mass index=NMT.
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A Disease risk is higher for people with large waist circumferences (men >102 cm (>40 in); women >88 cm (>35
in)); risk for type 2 diabetes, hypertension and CVD./puck 3a6oieBat¥s BBIIIE IS JTIOAEH ¢ GONBITUM 00XBATOM
tamud (Myxauabl >102 cMm (>40 mroiimos); women >88 cm (>35 m10itMOB)); pHCK [Tt THAOETHKOB C 2 THIIOM
nurabera, THIIOTOHUKOB U MalueHToB ¢ 3aboneBanusamu CCC

Modified with permission (590). /u3meneno ¢ pasperieHus

In children, obesity is generally defined as BMI above
the 95th percentile for age and sex.

However, this definition is largely based on data from
the US Caucasian population, and may be less
applicable to other populations.

The CDC and the American Academy of Pediatrics
recommend the use of BMI to screen for overweight in
children beginning at 2 years old
(www.cdc.gov/ncedphp/dnpa/bmi/
childrens_BMI|/about_childrens_BMI.htm; last accessed
March 30, 2009).

For children, BMI is used to screen for overweight, at
risk of overweight or underweight.

However, BMI is not a diagnostic tool in children.

For example, a child may have a high BMI for age and
sex, but to determine if excess fat is a problem, a health-
care provider would need to perform further
assessments.

These assessments might include skinfold thickness
measurements, evaluations of diet, physical activity,
family history and other appropriate health screenings.

The USPSTF found ‘fair evidence’ that BMI is a
reasonable measure for identifying children and
adolescents who are overweight, or at risk for becoming
overweight, and that overweight children and
adolescents are at increased risk for becoming obese
adults.

Therefore, BMI thresholds should be used to define
overweight based on percentiles of the general
population for age and sex (Table 27) (591).

VY nereii oxxupeHue oObiMHO ompeneinsercss kak UMT
BhlmIe 95 % oT HOPMBI 110 BO3PACTY U MOIY.

OnHako 3TO oOmIpeAeneHHEe B 3HAUYUTEIbHOH CTeneHH
ocHOBaHO Ha JaHHbIX u3 CIIA m§o HaceneHuIO
KaBKa3CKOI0 pPErMOHa M MEHEee NPUMEHMMO K JPYTHM
KaTerOpusAM HaCEJICHHMS.

Ientp xoHTponss W TpodUIAKTHKH 3a00JeBaHUI B
CIIA (CDC) u AMepHKaHCKas aKaJeMus IeIAaTpUH
pexomennyrotr ucrnons3oBath UMT mns ckpuxuHra Ha
M30BITOYHBIA BeC y JeTeidl, HauMHasgs ¢ 2 Jer
(childrens_BMI/about_childrens_BMI.htm,
www.cdc.gov/nccdphp/dnpa/bmi/; mocnemsero moctyrma
k kotopbiM Mapt 30, 2009).

Hns nereit UMT wucnonb3yercs Juisi CKpUHUHTA Ha

U30BITOUHBII  Bec, MHpH  PHUCKE  HU30BITOYHOTO
WJIMHHEI0CTAaTOYHOTO BEca.
Opnako HWMT He sBIgeTCs  JIMAarHOCTHYECKUM

WHCTPYMEHTOM JJIS IeTeH.

Hampumep, pebenokx moxer mmeth Boicokuii UMT mo
BO3pPacTy M MOy, HO YTOOBI ONPEAEINTb, SBISETCS JH
M30BITOYHBIN XHUp TpoOIeMoi, HabIoamEeMy Bpady
HEOOXOIMMO BBIMOJHATH TTOCIEYIONIIE OLEHKH.

OTH OUEHKUM MOIYT BKJIIOYATb U3MEPEHMS TOJIUHBI
KOXKHOM  CKJIaAK{, OLEHKY JHeTsl, (Qusnueckoi
aKTMBHOCTH, CEMEHHOM IpENpacHoloKEHHOCTH H
Japyrue COOTBETCTBYIOIIUE MEIUIMHCKHUE
obcneoBaHus.

USPSTF Hamien 'cripaBeIyUBOE J0OKAa3aTeNbCTBO', UYTO
UMT sBnsercs pasyMHON MepoOil ISl BBIBICHUS JETEH
1 TIOJPOCTKOB, KOTOPbIE MMEIOT M3OBITOYHBIN BEC HIH
PHUCKYIOT IpuoOpecTH M30BITOYHBIA BEC, U YTO JIETH U
MIOJIPOCTKU € M30BITOYHBIM BECOM MMEIOT HMOBBIIICHHBII
PUCK CTaTh B3POCIBIMH IallMEHTaMH, CTPaJarolIMU
OJKUPEHHEM.

Takum oOpa3oM, moporoBbie 3HaueHuss UMT momKHBI
UCIIOJIB30BATRCS VISl OINpEeNIeHUs] M30BITOYHOTO Beca,
Ha OCHOBE IPOIICHTHBIX HOPMATHBOB JUIS HACENICHUS B
[eJIOM TI0 Bo3pacty u oy (tabmumna 27) (591).
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Table 27: Definition and classification of obesity for children and adolescents 6 years of age and older
Ta6auna 27. Onpenesenne U Kiaccu(pukamus CTeneHn 0KUPEHUs 1J1s ieTeii U MoPOCTKOB Bo3pacTa ot 6

JIeT U cTapiie

Obesity risk/puck oxxnpenus

BMI (kg/m2)a Risk/puck

At risk for being overweight/prck namraus
HU30BITOYHOI'O BECa

85-94 percentile/% Hopma

| Becoming overweight/pick :
i IPHOBPECTH U3OBITOYHbIH
| Bec

Overweight /u36bITOUHBII BeC

>095 percentile/% uHopma

Being overweight as an
adult/puck umetsb
HM30BITOYHEIN BEC BO
B3pOCJIOM BO3pacTe

BMI= body mass index=MNMT.

A BMI calculated either as weight in kilograms divided by height in meters squared, or weight in pounds divided by
height in inches squared multiplied by 703. Percentile for age and sex./ UMT paccuntan aub0 Kak BeC B
KAJIOTpaMMax, pa3/ielieHHbIH Ha POCT B METpax B KBaJpaTe, JIMOO Kak Bec B PyHTaX, JACJICHHBII HA POCT B IIOMMax B
KBajpaTe ¥ yMHOeHHBIN Ha 703. [IpOLIEHTHBI HOPMATHUB 110 BO3PACTY H TIOITY

Modified with permission (591). /u3meneno ¢ paspereHus

Hcrounuk: American Journal of Transplantation 2009; 9 (Suppl 3): S71-S79 S77

Rationale

« In the general population, there is strong evidence that
obesity is a risk factor for CVD events and mortality in
adults.

e In the general population, there are few studies
examining the effects of obesity treatment on CVD
events or mortality, but there is evidence that the
benefits of treating obesity on intermediate outcomes for
CVD outweigh harm in adults.

* In KTRs, obesity is associated with CVVD events and
mortality.

e In KTRs, there is little reason to believe that weight
reduction measures are not equally effective as in the
general population; however, there is some reason to
believe that pharmacological and surgical management
of obesity may be more likely to cause harm than in the
general population.

Observational studies in the general population have
shown that obesity is an independent risk factor for
CVD (592).

Obesity is also associated with a number of risk factors
for CVD, including hypertension, dyslipidemias and
diabetes (590).

A number of RCTs in the general population have

O0ocHOBaHuE
e Ilo oOmeil nOMyJSAUWM CYIIECTBYIOT BECKHE
JIOKa3aTeNbCTBA  TOTO, 4YTO OXKHUPCHHUE  SBISIETCS

(dakTopom pucka s 3adoneBannit CCC u CMEPTHOCTH
CpellH B3pOCIIBIX.

e [lo oOmel mnOMyJasUMU CYHIECTBYIOT HECKOJBKO
HUCCIEOBAHMM, W3y4YaBIIUMX BO3JACUCTBHE JIEUEHMS
oxupeHus Ha 3aboneBanuss CCC uiu CMEpPTHOCTb, HO
HET JI0Ka3aTeNbCTB IOJb3bl OT JICUEHHUS OXKHPEHUS Ha
MIPOMEKYTOYHBIC PE3yJIbTaThl MO BPEAY OT OXHPCHUS
st 3aboneBannit CCC uist B3pOCTbIX.

* ¥V KTRs oxupenue cBszano ¢ 3adoneBanusimu CCC u
CMEPTHOCTBIO.

* [lo KTRS mMano ocHOBaHMIA moJyiarath, 9YTO MephI IS
CHIDKCHHUSI Beca HE CTOJb K€ 3(PQEKTUBHBI, Kak JUIs
o01eit MOMmyJISIUK, 0OJHAKO €CTh HEKOTOPhIE OCHOBAHHS
nojarath, 4ro (h)apMaKoJOTMYeCKUe U XUPYPTUYECKHUe
CIIOCOOBI JICUCHHST OKHUPEHUS MOTYT BIIOJHE BEPOSTHO
TIPUYMHUTD BPE]l, 4e€M cpeu OOIIeil Moy JIsuuy.

OO0cepBaIOHHBIE HCCIIEIOBAaHUS MO OOIIEeH MOMyIAIuN
IMMOKa3bIBAIOT, YTO OXHPCHHUC SABJILACTCA HCE3aBUCHUMbBIM
¢daxkTopoM  pucka  AuA CEepIeUHO-COCYANUCTHIX
3aboneBanmii (592).

OJKHpeHHe TaKKe CBSI3aHO C PsiAoM (HaKTOPOB PUCKa MO
CepIEYHO-COCY IUCTHIM 3a00JIeBaHHSM, BKJTFOYAsT

THIEPTOHUIO, quciuneaumuio u auader (590).

Psan RCT no o6uieid nonmynsauuy NOoKas3bIBaloT, YTO JUETa
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shown that diet may cause modest weight reduction, at
least over a period of 12 months.

Pharmacological interventions are more effective in
weight loss than diet alone, but are associated with more
adverse effects.

Bariatric surgery is effective, and may improve health
outcomes.

Guidelines in the general
recommend screening and
(www.cdc.gov/healthyweight/
assessing/bmi/childrens_BMlI/about_childrens_BMI.htm
I; last accessed July 27, 2009) (591,593-597).

population
treatment

generally
of obesity

Observational studies in adult KTRs have reported an
association between obesity and mortality, CVD
mortality and CHF (Table 18).

Counseling standard weight reduction diets, as
recommended in guidelines in the general population, is
unlikely to cause harm in KTRs.

The effects of pharmacological management of obesity
in KTRs are largely unexplored.

Anecdotal evidence suggests that bariatric surgery can
be performed safely in KTRs and results in weight loss,
at least over a relatively short duration of follow-up
(598-600).

Small, uncontrolled trials in KTRs suggest that diet and
other behavior modifications are safe and help reduce
weight over the short term (601,602).

There is no evidence that any one diet is more effective
than any other.

A reasonable goal is to create a caloric deficit of 500—
1000 kcal/day.

Diets of 1000-1200 kcal/day for women and 1200-1500
kcal/day for men can be effective.

Increased physical activity may help to sustain weight
reduction and reduce CVD risk independent of weight
reduction.

Exercise may also be beneficial, although a small RCT
in KTRs failed to show that counseling to encourage
exercise reduced weight or CVD risk factors at 1 year

SECTION 3 CHAPTER 16

MOXXET BBI3BaTh HEOONBINIOE CHW)KCHHUE
KpaiiHeit Mmepe B Teuenue 12 mecsies.

Beca, II0

®dapMakoIIOTHIECKHE MEPOTPHUITHS SBISIFOTCS  OoJiee
3¢ GEeKTUBHBIMY U1 IOTEPH BECa, Y€M TOJIBKO AUETA, HO
CBSI3aHBI C OOJBIIUM KOJHYECTBOM HEOIArompHUsITHBIX
MOCJICCTBHM.

Bapuarpudeckass Xupyprus sBisiercs: dGQEeKTHBHONH H
MOJKET YJIYYIIHTh 310POBbE.

PyxoBopsmue nocobus no obuiei NOMyJIIluy OObIMHO
PEKOMEHAYIOT TIPOBCACHHUC CKPUHHUHTa W JICUCHUA
OXHPEHHUS (www.cdc.gov/healthyweight/-
assessing/bmi/childrens_BMl/about_childrens_BMI.htm
I; mocmennero moctyma k kotopeim wmionmst 27, 2009)
(591, 593-597).

OOGcepBamionHble UcclenoBanus 1mo B3pocisiM KTRS
MOKa3aJll CBSI3b MEXAY OXHUPEHHEM H CMEPTHOCTBIO,
CMEPTHOCTBIO OT CEPIIeYHO-COCYAUCTHIX 3a00JICBaHIN 1
CHF (rabnuue 18).

KoncynpTpoBanue 0 BEIOOPY CTaHAAPTHBIX AUET AN
COKpAILICHUS BECa, B COOTBETCTBUM C PEKOMEHAALUSIMHU
PYKOBOISIIMX IOCOOHI 10 00IIel momyIsiuu, Bpsa I
npuunHuT Bpen KTRS.

BozneiictBue  (GapMakoJIOTHYECKUX  METOIOB  Ha
oxxupenne y KTRS Bo MHOTOM HE H3YYCHBI.

IIpumedaTenbHbIe JaHHBIE CBUACTENBCTBYIOT O TOM, YTO
OapuaTpuyeckoe  XUPYpPrudeckoe  BMEIIATeNbCTBO
MokeT ObITh BbIMONHeHa Oe3zomacHo y KTRs w
NIPUBOJUT K MOTEpe Beca, O KpailHed Mepe 3a
CPaBHUTEJIBHO  KOPOTKMM  CpOK  HOCIEIYIOIIETO
monuTopunra (598- 600).

HeGonbiue HEKOHTPOIHPYEMbIE HCCIIEI0BaHUs,
nposenenHbie cpenu KTRS, npennonararor, 4to nuera u
apyrue MOAUGHUKAIIN MOBEIECHUS SIBJIIIOTCS
0e30macHBIMM M IIOMOTAlOT  CHM3UThH BEC B
Kpatkocpounoii mepcrexTrse (601,602).

Her nmokaszarenbCTBa TOTO, YTO KaKas-TO KOHKpETHAs
mueTra sBisieTcs Oonee A GEKTUBHOW, dYeM JrOObIe
JpyTHE.

PazymHONM 1enplo  sABIAETCA  CO3JaHHE
kanopuii B pazmepe 500-1000 kxan B CyTKH.

nedunura

Huetst ¢ motpebnennem 1000-1200 kkan/cyTkm ams
xeHumH u 1200-1500 kkan/cyTku [t My>KYHH MOTYT
ObITh 3G PEKTUBHBIMU.

IMoBbimenne (HU3NUECKONW AKTUBHOCTH MOMKET MOMOYb
MIOJ/IEP)KUBATh CHIDKEHHBI BEC M CHHU3UTh PHCK
CEeplIeYHO-COCYAUCTBIX 3a00J€BaHUil HE3aBUCUMO OT
CHIDKEHUS Beca.

dusznyeckue YIIpaXXHCHUSL TAaKXKC MOTYT OBITh

nojie3usiMi, XoTs Hebonbinoe RCT nmo KTRS He cmorio
JI0Ka3aTh, YTO KOHCYJIbTHPOBAHUE C EIbIO MOOIIPEHUS
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(603).

Nevertheless, exercise capacity increased in this study,
and there was no harm associated with exercise.

A large number of RCTs have examined pharmacologic
interventions for weight loss in the general population.

These trials have shown modest weight reduction from
medications vs. placebo at 12 months (604).

There are few longterm studies, and even fewer studies
that have examined health outcomes.

In a 4-year RCT, 52% completed treatment with orlistat
while 34% completed treatment with placebo.

Mean weight loss was greater with orlistat (-5.8 kg) vs.
placebo (-3.0 kg, p < 0.001).

The cumulative incidence of diabetes was 6.2% with
orlistat vs. 9.0% with placebo (p = 0.0032).

In a RCT, comparing the annabinoid receptor antagonist
rimonabant with placebo in 839 patients, rimonabant
failed to reduce the primary end point, change in
atheroma volume on coronary intravascular ultrasound
(605).

Of concern are reports of psychiatric adverse effects
from rimonabant (606).

Altogether, it remains unclear whether the benefits
outweigh harm of pharmacological management of
obesity in the general population.

Pharmacological treatment of obesity has not been
adequately studied in KTRs.

Adverse effects of available agents limit their usefulness
in the general population, and are likely to have an even
greater potential for adverse effects in KTRs.

Orlistat may interfere with the absorption of fatsoluble
vitamins, and there have been case reports of an
interaction between orlistat and CsA, resulting in lower
CsA levels (607-609).

Studies in the general population have shown that
sibutamine can cause weight loss, but adverse effects are
common and include increased blood pressure and heart
rate (604).

SECTION 3 CHAPTER 16

(bU3MUECKUX YIPOKHEHHUM J@aeT CHUKEHHE Beca WM
(bakTOpOB pHCKa CEepAEYHO-COCYUCTHIX 3a00JICBAHMIA B
teuenne 1 roma (603).

Tem He MeHee 00beM (PU3HMUECKUX YNPAKHEHUH B HTOM
UCCIIeI0BaHUU ObLIT YBEIUYEH, U OT 3TOr0 HET HUKAKOIO
Bpeza.

RCTS w3ywanu BIHsSHUE
JICYCHHS HAa TMOTepI0  Beca

Bonpmoe  Komm4ecTBO
(hapMaKoJIOru4ecKoro
HACeNICHUs B LIEJIOM.

OTH HUcCIe0BaHUS NI0Ka3alu CKPOMHOE CHIDKEHHE Beca
OT IprueMa MEeJIMKaMEHTOB VS. mianebo B TeyeHue 12
mecsiies (604).

CyiiecTByeT  BCEro HECKOJBKO JOJTOCPOYHBIX
HMCCIIEIOBAHUI M €Ille MEHBIIEE YHCIO HCCIEIOBAaHMIA,
KOTOpbIE pPAcCMOTpENH Kak pe3yjibTaT BIMSHHE Ha
o0I11ee COCTOSIHHE 37[0POBbSL.

B 4-nernem RCT 52% narueHTOB 3aBEpLIMIN JICUCHUE
¢ opiuctaroMm, a 34 % manueHTos - ¢ miamne6o.

Cpennsist motepst Beca Obita 6oJbiire ¢ opiauctatom (—5.8
Kkr) VS. mrane6o (-3.0 kr, p <0,001).

OOmas yacrora 3abojieBaeMocTH auadeToM 6nu1a 6,2 %
¢ opstuctarom VS, 9,0 % c miare6o (p = 0.0032).

B RCT, cpaBHuBIIEM aHHAOWHOWJHBIA aHTArOHHCT
penenitopoB  rimonabant ¢ mrane6o cpeam 839
mankeHToB, rimonabant He cMOT COKpaTHTh MEPBUIHYIO
KOHEYHIO TOYKY, M3MEHEHHS B O0BEME aTepPOMBI IPH
BHyTpucocyauctom Y3U (605).

BEI3BIBAIOT 00ECIIOKOCHHOCTD (DAKThI IICHXUATPHYCCKHX
HeOJIaronpHATHBIX MOCIEACTBUI OT mpuema rimonabant

(606).

B o0mieii cloXHOCTH OcTaeTcsl HESICHBIM, IIEPEBEIINBACT
IM Tonb3a yuiepd oT (papMakoJOrHYecKUX METOI0B
JIeYeHHsT O)KUPSHUS CPEIU HACEIICHUS B IIEJIOM.

DapMaKoIOTHIECKHE METO/IBI JICUCHUS OXKHPEHHS CPEIH
KTRS He ObUTH HOIDKHBIM 00pa30M HU3yUYeHBI.

HeGnaronpusTHble MOCIEACTBUS OT IpUEMa JOCTYIIHBIX
areHTOB OTPAHMYMBAIOT MX IOJE3HOCTh Ul HACENECHUS
B LEIOM M MOLYyT MMEThb Jaxe elle OoublIne
BO3MOXHOCTH ISl HEONArONpHUATHBIX IOCIEACTBUH Y
KTRs.

Opaucrar MOXET Memath YCBOCHHIO
JKAPOPACTBOPHMBIX ~BHTAMHHOB, W HMEIH MECTO
coo0IuieHnss 1o CUTYaIUsIM, (hUKCHPOBABIINM

B3auMoOJIeHicTBIE MeXay opiuctatoM u CSA, uyto
MIPUBOMIIO K CHIDKeHHIO ypoBHs CSA (607-609).

HccrenoBanust cpeiu MOIMYILSILME B LIETIOM [OKa3bIBAIOT,
gyro Sibutamine Moxer mpuBecTH K mOTepe Beca, HO
HEONArONMpPUATHBIC —IOCJICJACTBHSA OT €ro IpHeMa
SIBJIIIOTCSL  OOLIEPACHPOCTPAHCHHBIMH U BKJIOYAIOT B
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There have been no studies of sibutamine in KTRs.

There have been no RCTs examining the long-term
effects of bariatric surgery on health outcomes in the
general population.

Nevertheless, bariatric surgery appears to be more
effective than diet in causing weight reduction
(610,611).

In the largest case-control study to date, gastric bypass,
vertical banded gastroplasty or gastric banding caused,
respectively, —25%, —16% and —14% weight losses from
baseline to 10 years (612).

Importantly, there were 129 deaths in the control group
and 101 deaths in the surgery group (p = 0.04).

The most common cause of death in this study was
myocardial infarction (612).

In another large observational study, all-cause mortality
(p < 0.0001), deaths from diabetes (p = 0.0005) and
deaths from coronary artery disease (CAD) (p = 0.006)
were lower among 7925 patients who had undergone
bariatric surgery compared to 7925 matched controls
(613).

Hcrounnk: S78 American Journal of Transplantation
2009; 9 (Suppl 3): S71-S79
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ce0s TMOBBIIICHHOE KPOBSIHOE JIABJICHHE U yYallleHHBIN
mysbc (604).

HWccnenosanus mo npuemy Sibutamine cpemn KTRs e
HPOBO/IHJIHC.

He ©Obuio mnposeneno Hukakux RCTS, wusyuaBmmx
JOIATOCPOYHBIE MOCJICICTBHUS OapuaTpuiecKon
XUPYPTHH JUIT OOLIETO COCTOSHHUSI 3JI0pOBBSI HACEICHHS
B LICJIOM.

Tem He MeHee, OapuaTpuUueckue XUPYprudeckue
oliepanuy NpeAcTaBIfioTcs 6onee 3GGHEKTUBHBIMY, YeM
JMeTa Ut CHIbKeHust Beca (610,611).

B KpyHHEUIIeM Ha CETrOIHSIITHUI JIeHb
KOHTPOJIHPYEMOM HCCIIeI0BaHNN 00X0aHON
JKEJTy IOIHBII aHaCTOMO3, BepTHKAIbHAs

racTpOIUIACTHKA WM OaHIKUPOBAHUE JKENYIKa IalH
CJICAYIOIIUE PE3yJIbTaThl, COOTBETCTBEHHO, —25 %, 16 %
u —14 % notepu Beca ot 6a3oBoro 3HaueHus 10 rogamu
panee (612).

Baxno 3ameTruth, uTo ObUIM 3adukcupoBaHbl 129
cMepTel B KoHTpousibHOM rpymne u 101 cmepTs B rpynme
xupypruu (p = 0,04).

Hawubonee pacnpocTpaHeHHOH MPUYUHONW CMEPTH B 3TOM
nccIen0Banun OsUT MHpApKT Muokapa (612).

B npyrom 0onbIioM 0OCEpBALlHOHHOM HCCIIECIOBAHUH
CMEPTHOCTH IT0 BCEM BO3MOKHBIM TipranHam (p 0,0001),
cmeptHOCTE OT muabera (P = 0.0005) u cMepTHOCTH OT
6one3nu koponaproit aprepun (CAD) (p = 0.006) cpeau
7925 nmnanueHToB OBUIM  HIXKE y  IPOIIEAININX
0apuaTpUYeCKyl0 XUPYpPTUIO MO cpaBHEHHIO C¢ 7925
MalUeHTaMH, 32 KOTOPBIMH OCYIIECTBIISIICS TAaKOU ke
KOHTpOIB (613).

Table 28: National Heart Lung Blood Institute weight-loss treatment guidelinesa
Ta6auna 28. Meroauueckue pexoMeHaanuu HanmoHaabHOro HHCTUTYTA CepALa, JJeTKUX H KPOBH 10

CHHKCHHIO BeCa

. Treatment /merox BMI/MMT (kg/m?/ kr/m?)
: JeYeHus ;
, 25-269 27-29.9 30-34.9 35-39.9 >40
Behavior
modification
\u3MeHeHue Yes/na Yes/na Yes/na Yes/na Yes/na
TIOBCACHUSA
Pharmacotherapy If there are
\hapmakorepanms Comorbidities
[Ecim ecti Yes/na Yes/na Yes/na
COIMYTCTBYIOIIUEC
3a0oeBaHus
¢ Bariatric surgery / If there are If there are If there are
: GapuarpuuecKas Comorbidities Comorbidities Comorbidities
i xupyprus /Ecnu ecth /Eciu ecth /Ecnu ecth
COIlyTCTBYIOILHE COIIyTCTBYIOILUE COILyTCTBYIOILHE

3a60meBanus ° 3a60meBanus ° 3a6omeBanus °
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SECTION 3 CHAPTER 16
BMI= body mass index=MT.

& Modified with permission (590)./usmeHeHo ¢ paspereHus

® Comorbidities considered important enough to warrant pharmacotherapy are: established coronary heart disease,
other atherosclerotic diseases, type 2 diabetes, sleep apnea, hypertension, cigarette smoking, high LDL-C, low HDL-
C, impaired fasting glucose, family history of early CVD, and age (male >45 years, female >55 years)./ crnenyromme
CONIYTCTBYIOIIUE 3a00JI€BaHUsI CUUTAIOTCS JIOCTAaTOYHO CEPHLE3HBIM INOKa3aHUEM JIA IMIPOBCACHUA CbapMaKOTepal'[I/II/I:
BBLISIBJIEHHBIE 3a00JIEBaHUS KOPOHApHBIX COCYAOB ce€pana, APYrue€ arspoCKICPOTUICCKUC 3360H6BaHI/I}I, ,HI/Ia6eT 2
THIIA, CHHAPOM OOCTPYKTHBHOTO aIfHOd BO CHE, TUIEPTEeH3MsI, KypeHue curaper, Bbicokuii LDL-C, auskuit HDL-C,
HapyIlleHHas IIMKeMUs HATOIIAK, CeMEHHBII aHaMHe3 110 PaHHUM 3a00JIE€BaHUSIM CEPJECYHO-COCYIUCTOI CUCTEMBI,
BO3pacT (MyurHbl >45 JeT, sKkeHumHb >55 Jer).

¢. Comorbidities considered important enough to warrant surgery are: established coronary heart disease, other
atherosclerotic diseases, type 2 diabetes, and sleep apnea./ cnenyromre comyTCTBYOIINE 3a00ICBaHUS CIUTAIOTCS
JOCTAaTOYHO CCPBE3HBIM ITOKA3aHUEM [UISI TPOBCACHUSA XUPYPTUUYCCKUX onepaunﬁ: BBISIBJIEHHBIE 3a00JIeBaHUs
KOPOHapHBIX COCY/IOB cCeplla, JApYrHe aTdpOCKIEpOTHYecKue 3abojeBaHus, auaber 2 Tuma, CHHIPOM
0OCTPYKTHBHOTO AITHO3 BO CHE

Thus, it appears that bariatric surgery can produce Takum 0Gpa3oM, NpENCTABIACTCS, YTO OapHaTPUUECKast
sustained weight reduction and improve health xupyprust MoXXeT MPUBECTH K YCTOHYHUBOMY CHHIKECHHIO
outcomes. BeCa U yJIyUIIUTh 3JOPOBLE B UTOI'C JICUCHUS.

Guidelines in the general population recommend weight ~ PykoBomsiiiie  mocobust 1m0 o0mied  MOMyJSIIMA

loss surgery in patients with severe obesity, that is BMI pexomeHIyoT HCIONB30BaTh XHUPYPrUUECKHE METOMBI

>40 kg/m2 or >35 kg/m2 with comorbid conditions. CHIDKEHHSI Beca ISl TIAIIMEHTOB C OCTPOM CTETEHBIO
oxupenus, T.e mpd UMT >40 kr/m2 win >35 xr/m2 ¢
COIYTCTBYIOLIMMHE 3a00JIEBAaHUSIMU.

Bariatric surgery may include gastric banding or gastric ~ BapuaTpudeckoe  XHPYpPrHyecKoe  BMENIATEIbCTBO

bypass (Roux-en-Y). MOXET BKJIIOUaTh OaHJQKHPOBAHUE OKEIYAKA WM
00XOMHOM  KeNymo4HBI  aHacToMo3  (06XOIHOM
aHacTomo3 1o Py).

Uncontrolled studies suggest that bariatric surgery may

be performed safely in selected KTRs (598-600). HekoHTpoMHpyeMble HCCIEAOBAHHS TMOKA3bIBAIOT, YTO
OGapuarpuveckoe  XHPYPrHYecKOe€  BMEIIATENCTBO
MoOXkeT ObITh Oe3omacHo it oTaensHeix KTRS (598—
600).

However, the incidence of complications may also be

greater in KTRs (614). OnHaKko YHCIO CIyYacB OCIOKHEHHM TaKKe MOKET
6wiTh Bhire y KTRS (614).

Guidelines in the general population recommend

tailoring treatment to the severity of obesity and its PykoBomsmue moco6Gust 1m0  oOmmield  MOMyJISAIUH

comorbidities (Table 28). PEKOMEHIYIOT HCII0JIb30BATh HHIUBUy aJIbHBIC
MOAXOOBl €  YY4ETOM  CTCIICHH  OXHUPCHUS |
COMyTCTBYIONIMX 3a00seBanuii (Tabnuia 28).

Childhood obesity in the general population is

associated with a higher prevalence of CVD risk factors, J[lerckoe okMpeHHE CPEAN HACEICHHS B IICJIOM CBS3aHO

such as dyslipidemias, hypertension and diabetes. c 06ojee BBICOKOH pPacHpPOCTPAHEHHOCTHIO (HAKTOPOB
pHCKa CEepACYHO-COCYIUCTHIX 3a00JICBAHUM, TAKUX, KAK
JAUCITUIIUACMUS, TUIICPTOHUSA U Z[I/Ia6eT.

However, CVD events may take decades to develop.
OpHaKO pa3BHTHE CEPICYHO-COCYIUCTHIX 3a00JICBaHUI
MOJXKET IPOXOHUTH B TCUCHNE ACCATHICTH.

Few studies have examined the safety and efficacy of

weight reduction in children or adolescents. Heckonbko ucciienoBaHWN HM3YYWIH O€30IaCHOCTh H
3¢ HEeKTHBHOCTH CHIDKEHHS Beca y JETEH U IIOJPOCTKOB.

The USPSTF concluded that evidence was insufficient

to recommend for or against routine screening for USPSTF mnpumnmia K BBIBOAY, 4YTO HEIOCTATOYHO

obesity in children and adolescents as a means t0 moka3aTenbCTB, YTOOBI PEKOMEHJOBATH WIH BHICTYIHTb

prevent adverse health outcomes. MIPOTHUB TJIAHOBBIX CKPHHHHTOB HA OXKHPEHHE y NEeTeH
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There are likewise few studies on the treatment of
obesity in children and adolescent KTRs; therefore,
there is no basis for a different recommendation than for
the general population.

Research Recommendations
» Additional research is needed to determine the effect

of bariatric surgery on outcomes in KTRs.

Hcrounux: American Journal of Transplantation 2009; 9
(Suppl 3): S71-S79 S79
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MoAPOCTKOB B neiax MpeaoTBpalICHUsL
He6HaFOHpI/I}ITHLIX HCXO0O0B IJId 3TOPOBBA.

AHaNOrMYHBIM 00pa30M CyIECTBYET JIMIIb HECKOJIBKO
WCCIICIOBAHUI 10 JICYCHUIO OXHPCHUS Yy JeTed u
noapoctkoB-nanmentoB  KTRS; ciienoBaresnbHO, HET
HUKAaKuX OcCHOBaHWU mnsi pekomeHmanumii mo KTRS,
OTJIMYHBIX OT TAKOBBIX IS HACEIEHHUS B IIETIOM.

Hayuno-HUccienoBareabcKue peKoMeH AU

. Heob6xoaumo IIPOBECTH JIOIIOJIHUTEIIbHbIE
HCCIIEI0BaHuUs, YTOOBI OIIPEEIUTh BJIUSIHUE
0apuaTpu4ecKod XUPYPrUM Ha pPe3yJIbTaThl JICUCHHS
KTRs.
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CHAPTER 17: CARDIOVASCULAR DISEASE MANAGEMENT

I'JIABA 17: BEAEHUE NTALHUEHTA C 3ABOJIEBAHUSMU CEPAEYHO-

COCYJIMCTOMN CUCTEMBI

17.1: Consider managing CVD at least as intensively
in KTRs as in the general population, with
appropriate diagnostic tests and treatments. (Not
Graded)

17.2: We suggest using aspirin (65-100 mg/day) in all
patients with atherosclerotic CVD, unless there are
contraindications. (2B)

CVD= cardiovascular KTRs=

transplant recipients.

disease; kidney

Background

The Work Group chose to deal with the prevention of
CVD after kidney transplantation, and considered the
management of CVD complications to be beyond the
scope of this guideline.

However, in patients with known CVD, prophylaxis
includes aspirin.

Rationale

e There is good evidence that atherosclerotic CVD is
prevalent in KTRs.

 There is no reason to believe that the management of
complications of atherosclerotic CVD is different in
KTRs than in the general population.

« In the general population, there is strong evidence that
aspirin reduces atherosclerotic CVD events in patients
with known CVD.

e There is little reason to believe that the benefits of
aspirin would not exceed the harm in KTRs with CVD,
as in patients with CVD in the general population.

Randomized controlled trials, and meta-analyses of
these trials, have demonstrated that low-dose aspirin is
safe and effective in reducing CVD events in patients at

17.1: PaccMOTpeTh  TAKTHKY BeJeHHMsl IAlMEeHTA
KTRS ¢ cepaeyHo-cocyaAucTbIMH 3200/1eBAHUSIMH 110
KpaiiHeil Mepe C TOil k¢ MHTEHCUBHOCTHIO, KaK M
NpPUMEHUTEeJbHO K o0medl  momyasimmm, HO ¢
COOTBETCTBYHOLUIMMH cnenupuIecKUMH
AUATHOCTHYECKHMH TeCTAMH M METOJAMH JIeYeHHS.
(Yposenn He nmuddepennupopan)

17.2: MbI mpeajiaraeM ucmoJib30Bath acnupul (65—
100 wmr/cyrkm) aus BceX  NAOUEHTOB ¢
aTepoCKIePOTHIECKIMH cepaevHO-COCYAUCTBIMH
3200/1eBaHASIMH, 32 HCKJIIOYEHHEM CJIy4aeB, KOrjaa
HMEIOTCSl MPOTUBONOKAa3aHus. (2B)

BBoanas undopmanms

Pabouas ['pynna mnpunuia K BEIBOAY O HEOOXOJMMOCTH
3aHUMATBCS  MPOQHIAKTHKON  CepaeyHO-COCYIUCTHIX
3a00JIeBaHMi TIOCIIE TPAHCIIAHTALIMYU [TOYEK U BBIHECTH
BOIIPOC ~ JIEYCHUS  OCIOXKHEHHH TI0  CepAedHo-
COCYAMCTBIM  3a0ONEBaHMSIM 32 pPaMKH ITaHHOTO
IIpakTiueckoro PykoBoacraa.

O,Z[HaKO JJId IMalUEeHTOB C€ YK€ YCTAaHOBJICHHBIMU
AuarHo3aMm 10 CEPACYHO-COCYAUCTHIM 3a00J1CeBaHUAM
HeO6X0ﬂI/IMa HpO(i)I/IJ'IaKTI/IKa C IPUMCHCHUEM acCIlIipruHa.

O0ocHOBaHUE

* CyIIeCTBYIOT TOCTaTOYHbBIC JA0KA3aTEIbCTBA TOrO, YTO
cpenn  KTRsS npeoGnafalor  aTepocKIIEpOTHYECKHUE
CepICYHO-COCYJUCThIC 3a00IeBaHMSI.

e Her HMKakux OCHOBAaHMH CYMTaTh, YTO TaKTHKa
JICUCHHUS  OCJIOXHCHHHA MO  aTepOCKICPOTHYCCKUM
CEepICYHO-COCYTUCTBIM 3a00JICBAaHUSAM OTIHYACTCS IS
KTRS u Bcero HacejeHUs B IIEJIOM.

* B oOmelf nDoOmyJ UMM CYIIECTBYIOT  BECKHE
JOKa3aTelbCcTBA TOTO, YTO ACHHPHH  YMEHbILIAET
aTepOCKIEPOTHUECKUE HPOSIBIICHUS cepAeYHO-

COCYIHCTBIX 3a00JIEBaHUH Cpelnu IAIlMEHTOB C YXKe
YCTaHOBJICHHBIMU JUarHo3aMu o CepACHHO-
COCYJICTBIM 3200JICBaHHSIM.

* Her 10CTAaTOYHBIX OCHOBAHHI IOJNATaTh, YTO BBITOIBI
OT TpHeMa acluprHa He OyAyT MPEBBILIAThH Bpeaa il
KTRs ¢ cepaeyHo-cocyTUCTHIMU 3a00JCBAHUSMH IO
CPaBHEHHIO C MMALMEHTAMH C CEPAEYHO-COCYIUCTBIMU
3a00JIEBaHUSAMU U3 OOIIEH MOITYJISHH.

PaH}lOMI/BI/IpOBaHHLIe KOHTPOJINPYEMBIC HCCJICAOBAHUSL

1 MCTaaHAJIM3 OTUX I/ICCJ'IC)IOBaHI/Iﬁ IIOoKasaji, 4TO
HU3KUE [J03bI acCIUpUHa SBIAIOTCA 0e30macHBIMH |
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high risk for CVD.

This has led to several guidelines suggesting that low-
dose aspirin should be used in patients with known CVD
(secondary prevention) (615-617).

The American Heart Association, for example
recommends using aspirin for patients with established
coronary and other atherosclerotic vascular disease,
including peripheral arterial disease, atherosclerotic
aortic disease and carotid disease (616).

In KTRs, there is little reason to believe that low-dose
aspirin would not be as effective as it is in the general
population.

There is some evidence that platelet function is
abnormal in KTRs, increasing the risk for thrombosis
(618).

Some observational data suggest that aspirin is safe in
KTRs.

In at least one retrospective observational study, the use
of aspirin was associated with better graft survival (619).

Given the high incidence of CVD in KTRs, the benefits
of aspirin prophylaxis may be expected to outweigh
risks, principally of bleeding.

Evidence from the general population suggests that
aspirin prophylaxis is effective in preventing CVD
events in patients at high risk for CVD events, such as
patients with known CVD.

Most guidelines recommend that patients in the general
population with known CVD should receive aspirin
prophylaxis unless aspirin is contraindicated.

Data for other antiplatelet agents are sparse; however,
many guidelines recommend that clopidogrel may be
used in patients who cannot take aspirin.

SECTION 3 CHAPTER 17

3GGEeKTUBHBIMH  JUIS  COKpAIlEHHs  TPOSIBICHUHN
CEpIICYHO-COCYAUCTHIX 3a00JIeBaHUIl cpeir OOJBHBIX C
BBICOKHM PHCKOM TI10 TaKHM 3a00JICBAaHHSIM.

DT0 mNpUBENO K TOSBJICHUIO psila [PAKTHYECKHUX
PYKOBOJICTB, KOTOPbIE  MPEJIATAIOT  UCIOJIB30BaTh
HHM3KHE JIO3bl AaClUpMHA JUIA  HAlMEHTOB C YyiKe
YCTaHOBJIEHHBIMA  [MArHO3aMH 10  CEpIEYHO-
COCYIUCTBIM 3a00JIeBaHUAM (Kak Mepbl BTOPHYHON
npo¢mwiakruku) (615-617).

Awmepukanckas CeppaeuHas Accouuanys, HarnpuMmep,
PEKOMEHAYET HUCIOJB30BaTh aCIUPUH IJIA IMAIIUCHTOB C
YCTaHOBJICHHBIMU JUAarHo3aMu aTCpOCKICPOTUUCCKUX
3a00JIeBaHUH KOPOHAPHBIX U APYTUX COCYIOB, BKIIIOUAs
Oomne3Hu nepudepudeckux apTepuil, aTepocKIepo3
AOPTHI ¥ COHHBIX apTepwii (616).

Jns KTRS HeT 0coObIX OCHOBAaHWH COMHEBATBHCS, UYTO
ACMUPUH HU3KOM 10361 OyJeT cTOJb ke 3 (EKTHBHBIM,
KaK W JUIs OOIIEeH MOMmyJIsIInH.

Hmerorcsi HEKOTOphIE CBHIETENbCTBA TOTO, YTO Y
KTRS ¢yHkiuss TpoMOOLUTOB SIBISIETCS M30BITOYHOM,
MOBBIIIAst puck Tpom6030B (618).

Hexoropele naHHBIE OOCEPBAIIMOHHBIX HCCIICAOBAHUMN
CBHJETENBCTBYIOT O TOM, YTO acIUpPUH Oe30maceH Ui
KTRs.

Kax  MuHMMyM, B  OJHOM
00CEpBALIMOHHOM ~ HMCCJIEI0BAHUM
acnMpuHa OBUIO CBSI3aHO C JIYYIIUM
TpaHcrianTara (619).

PETPOCIEKTUBHOM
HCIIOJIb30BAHUEC
BBDKHMBAHUEM

BBuay 60JbIIOro YKCa CIy4aeB CeplleUuHO-COCYAUCTBIX
3abosneBanunii cpean KTRS MOXHO 0XHAaTh, 4YTO
MIPEUMYIIECTBA MPOPHUIAKTUIECKOTO JICYEHUS
aCIIUPHHOM MEPEBEIINBAIOT PUCKHU, TJIaBHBIM 00pazoM
PHCKH KPOBOTEUCHHS.

Jannsie HCCIIeIOBaHUI oOeit TIOMYJISIAN
CBHICTENBCTBYIOT O TOM, YTO  NPOQHIAKTHKA
aCIIUPHHOM  sBJIAETCS  O(M(PEKTHBHBIM  CPEICTBOM

IpEeJOTBPAICHHs MPOSBICHHUS CEpIAEYHO-COCYUCTBIX
3a0oneBaHuit  y OONbHBIX ¢ BbICOKUM puckoM CC3,
TaKMX KaK MAlUEHTOB C YX€ YCTaHOBJIECHHBIMH
nuarnosamu mo CCC.

BoNbIIMHCTBO PYKOBOMSIIMX MOCOOMH  PEKOMEHIYIOT
Ha3HauaTh IaIeHTaM oOIeHd MHOmyJslMH C  yXe
YCTaHOBJIEHHBIMH JuarHozamu 3aboneBanuii  CCC
acCIHpPUH KaK MPOQUIaKTHIECKOE JIeUeHHE, TONBKO eCn
HET IPOTUBONIOKA3aHUH K IPUEMY acIIUpHHA.

Z[aHHLIC 1o ApyTrum aHTPITpOM603HI>IM arcHramMm
Pa3pO3HEHHBIC, OJHAKO, MHOTHME PYKOBOJSIINE ocooust
PEKOMEHAYKT HCIHOJIB30BAaTh KJIOMMUAOTPEIIb JJIsL
ManMeHTOB, KOTOPBIM HEJIb3s1 IPUHUMATh aCIIMPUH.
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Research Recommendations HMccaenoBarejbcKie peKOMEHIAIMH

* A RCT is needed to determine the efficacy and safety ¢ Heob6xogumo mpoBomute RCT mis  usydenus
of aspirin in KTRs. 3G PEKTUBHOCTH ¥ OE30MACHOCTH JICUEHHUS aCIIUPUHOM
cpemu KTRs.

Hcrounnk: S80 American Journal of Transplantation
2009; 9 (Suppl 3): S80-S80
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SECTION IV: MALIGNANCY

SECTION IV INTRODUCTION

PA3JIEJ 4: 3JIOKAYECTBEHHBIE HOBOOBPA30OBAHMUSA

INTRODUCTION: MALIGNANCY RISKS AFTER
KIDNEY TRANSPLANTATION

Kidney transplant recipients from around the world are
at greater risk of developing cancer compared to the
general population (Table 29).

This is especially true for cancers associated with viral
infections (e.g. EBV-associated lymphomas).

Some cancers are common in the general population and
also occur at a higher incidence in KTRs (e.g. colon
cancer).

Some are common in KTRs because they are common in
the general population and have a similar incidence in
KTRs (e.g. breast cancer).

Others are rare, but occur at a substantially higher rate in
KTRs (e.g. Kaposi sarcoma) (620,621).

There are also cancers that may cause stage 5 CKD, and
are therefore seen more commonly in KTRs (e.g.
myeloma and renal cell carcinoma).

Cohort studies have demonstrated the variability of risk
for cancer with both age and sex, with young KTRs
having a risk 15-30 times greater than the general
population of the same age, while the risk is only two
times greater for 65-year-old KTRs (625).

After the development of cancer, the survival of
transplant recipients is poor, and treatment options are
limited by the transplant or comorbidities.

It is thus important to consider options for preventative
measures and screening KTRs, which can theoretically
deliver benefits of lower morbidity and mortality
through reduced incidence or early interventions.

BBEJEHUE: PUCK PA3BUTHUA .
3JJOKAYECTBEHHBIX HOBOOBPA30OBAHUU
MNOCJIE TPAHCINIAHTAIIMHU ITIOYKHA

PenumueHTsl MOYKA BO BCEM MHUPE II0JBEPIKEHBI
3HAYMTEILHO OOJIbIIE PUCKY pPAa3sBUTHA paka, uYeM
HaceneHue B nenoM (Tabauia 29).

OT0  O0COOEHHO  CHpaBEJIMBO Ul PAKOBBIX
3a00JICBaHMH, CBSI3aHHBIX C BUPYCHBIMH HHMEKIMSIME
(nanpumep,  TUMQOMBI,  CBS3aHHBIE C  BHPYCOM
Onurreitn-bapp).

HekoTopsle BUABI paKa IIHPOKO PACIIPOCTPAHEHEI CPEeIH
HaceJIeHUs. B IEJIOM, a TaKKe UMEIOT 0o0Jiee BBICOKYIO
pacnpoctpanenHocTs cpenun  KTRS (Hanpumep, pak
KHIIIKH).

HekoTopsle BU/BI paka IHPOKO PACIPOCTPAHEHBI CPEeIH
KTRs moroMy, 4YTO OHHM LIMPOKO pPacIpOCTPaHEHHI
Cpemy HaceJIeHHWs B L[EJIOM M HMMEIOT aHaJIOTHYHBIE
mokasarenu 3aboeBaemocty u cpemr KTRS (Hanpumep,
PaK MOJIOUHOM JKeIe35l).

Jpyrue Buabl paka pPEIKH, HO HMEIOT 3HAYUTEIBHO
Oonee BBICOKYIO pacmpoctpaHeHHOCTh y  KTRS
(marmpumep, capkoma Karomm) (620,621).

CyLIecTBYIOT TakKe BHUJIbI PAKOBBIX 3a00JIEBaHHH,
KOTOpBIE MOTYT BBI3BaTh TepMHHaIbHYIO craauio XIIH
U TO03ToMy mposBiaioTcs Oonee uacto y KTRs

(mampumep, MHEIOMa u [IOYEYHOKJIETOUHAS
KapIHOMA).
KoropTHele  HCCIENOBaHHS  TPOAEMOHCTPUPOBAIH

W3MEHUYUBOCTh PHCKA PA3BUTHS Paka B 3aBUCUMOCTH OT
BO3pacTa M moja, Mojozpie manueHTsl KTRS uMeroT
puck B 15-30 pa3 Bbiie, yeM 0oOMIast HOMYJISIUS TOrO
ke Bo3pacta, XoTs i 65-netHux KTRS prick Toibko B
JBa pasa Beire (625).

Ilocne pas3BuTus paka BBDKMBAHHME pELMIIUMEHTA
yXyIIIaeTcss W TEepaleBTHYECKHE  BO3MOXHOCTH
OrpaHMYEHbl BCJICJCTBUEC HAIMYMS TPAHCIUIAHTATA WJIH
COIYTCTBYIOLIMX 3a00JI€BaHMUIL.

Takum 00pa3oM, BaXHO PAaCCMOTPETh BapHAHTHI
MPEBEHTUBHBIX Mep H mpoBencHus ckpuauHra KTRS,
KOTOPBIC TEOPETHYECKH MOTYT IIPUHECTH MOJIB3Y OT
CHIDKEHHSI 3200JIeBAEMOCTH M CMEPTHOCTH [TOCPEACTBOM
CHIDKEHHsI 4YacTOThI 3a00JI€BAEMOCTH WIH PaHHEro
BMEIIATENbCTBA.
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Table 29: Cancers categorized by SIR for kidney transplant patients and cancer incidence

Ta6auna 29. Kinaccudukanusi pakoBbix 3a60seBanuii no SIR piasa KTRS u yacToTa BO3SHUKHOBEHUSI

PaKoBBIX 3a00/1eBaHMii

Common cancers °/
HIHPOKO
pacnpocTpaHeHHbIe
BHU/BbI paKa cpeau
HaceJIeHusd B HeJIOM

High/Bbicokmii SIR ° (>5)

Kaposi’s sarcoma (with
HIV) ¢ /Capxoma Kanomm

Common cancers in
transplant population
(estimated) °/ pacuernmrii
nmoxkasarteJjib HIHpOKo
pacnpocTpaHeHHbIX
BU/A0B paKa cpeau
MAIUECHTOB, NIEPEeHECIINUX

Kaposi’s sarcoma
/Capxoma Kanomu

Vagina "/narammme

Non-Hodgkin lymphoma/
HEXOPKKHMHCKasA HI/IM(I)OMa

Non-melanoma skin 7/ ne
MCIIAHOMBI KOXHU

Rare cancers %/ peaxue
BHUAbI PAKOBBIX
3a00J1eBaHMIi

Eye/rnaza

Thyroid/ muroBuaHAS

(>1-5, p<0.05)

Small intestine */ Torxwuit

(co CITHTom)
Kidney/ mouka
Lip "/ ryGer
Kenesa
Penis ' / meruc
KUIIEYHUK
Moderate/ cpeanuii SIR ® ' Lung/ nerkue

HOCOI'JIOTKa

Melanoma/ menanoma

Colon/ xumeunuk

Esophagus/ mumeBos

Cervix/ weiika MaTku

Bladder/ moueBoii my3sips

Larynx/ropranb

Multiple myeloma/
MHEI0MHast 00JIe3Hb

Stomach/ xenymok

Leukemia/ nelikemust

Liver/ neuyens

: No increased risk shown/
HET JaHHBbIX 0
NOBBIIIECHHOM PHUCKE €

Breast/ MosiouHbIe Kene3nl

Prostate/ mpocrara

~ Anus 7 anyc

Hodgkin’s lymphoma/
aruMdoma X0HKKHUHA

Ovary/ suqHuk

Uterus/ matka

Rectum '/ npsimast kimka

Pancreas/ momkenynousas
Kernesa

Brain/ mo3r

- Testis/ suuxu

HIV= human immunodeficiency virus; SIR= standardized incidence ratio= cranaapTH3MpOBaHHbIH KO3()HUIHEHT

BCTPEYACMOCTH.

A In approximate descending order of estimated frequency (SIR x rate in general population)./s cpexsem B mopsake
MOHIKEHHS PACIETHOW 9acTOThI 3ab0neBaeMocTH (SIR X yacToTa 3a601€BAEMOCTH 110 TIOMYJISIIIUAH B [IEIOM)

B Incidence in both general and transplant population >10 per 100 000 people; based on world incidence (622). Age-
standardized rate./ yactoTa 3a60;I€BAEMOCTH U IO TTAI[MEHTaM, ITEPEHECIIMM TPAHCIUIAHTAIMIO, U TI0 TOMYJISINH B
nemom >10 wa 100 000 uen.; Ha Gase uactoThl 3aboneBaemoctu (622). Age-standardized rate/ TTokasatens,
HOpPMAaJIN30BaHHBIH 110 BO3pacTy
Normalized to world population. )./ TToka3zatesnb, HOpMAITH30BaHHBI# IO MOIMYJISAIMN B [[ETIOM

€ Incidence in general population <10 per 100 000, but estimated incidence in transplant population (SIR x general
population incidence) >10 per 100 000 people./ vacrora 3a6GoneBaemoct To momyJsmH B rieaom <10 uz 100 000
YeJI0BEK, HO pacyueTHas 4acToTa 3a00JIeBaeMOCTH I10 MAalMeHTaM, IIepeHecinM TpanciuanTanmio, (SIR x gacrora
3a00J1eBaeMOCTH IO nmomyJsinuH B 1enom) >10 u3 100 000 uenosex.

P Incidence in both general and transplant population <10 per 100 000 people./ wuactoTa 3a6o1eBaeMOCTH IO
HalUeHTaM, IePEeHeCIIUM TPAHCIUIAaHTaluIo, ¥ HomyJsinuy B nenoM<10 u3 100 000 uenosex
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E Excerpted from Table 4 of Grulich et al. (623)./ Beraeprkka n3 Tabmums: 4 aBropos Grulich et al.

F Based on US incidence (624)/na 6a3e sacrots 3a6onesaemoctn B CIIIA. Age standardized rate (normalized to US
population)./ IToka3zarens, HOpMaTH30BaHHBIH M0 Bo3pacTty (mis Hacenenus CIIA)

MCTOYHUK S82 American Journal of Transplantation 2009; 9 (Suppl 3): S82-S82

RATING GUIDELINE RECOMMENDATIONS/
METOJUKA NPUCBOEHWA PEUTHUHI'OB
PEKOMEHIOAIIMAM INPAKTUYECKOI'O PYKOBOJACTBA

Within each recommendation, the strength of recommendation is indicated as Level 1, Level 2,
or Not Graded, and the quality of the supporting evidence is shown as A, B, C, or D./

Kaxnas pekomeHnaius nojpasieisercs Ha ypOBHU 10 creneHu yoenutenbHocTH (YpoBeHs 1,
VpoBenb 2 u be3 ypoBHs), TakKe MNOKa3aHO KAa4yeCTBO IOATBEPXKIAIOUIMX JIOKA3aTENIbCTB,
koTopoe noapaszeinsercs Ha ['pynmst A, B, C uimu D.

Grade* / Crenenn Grade for quality of Quality of evidence
y0eauTeJIbHOCTH evidence /KauectBoO
peKoMeHIanuii - Wording/ ¢popmyauposka /T'pynna ka4yecTBa MOATBEPKAAIOUINX

YpoBenn MOATBEPKIAIOLIUX JI0KA3aTeJILCTB
J0KA3aTeJILCTB
Ipymma A Bricokoe
Level 1/ . ,
Vposens 1 We recommend’/
«Pexomenayem» I'pyrma B Cpenuee
Level 2/ I'pymma C Hwuskoe
YposeHs 2 We suggest’/ «IIpenaaraem»
I'pyrma D OdeHb HU3KOE

* The additional category ‘Not Graded’ was used, typically, to provide guidance based on common sense or where
the topic does not allow adequate application of evidence. / JlotonaurtensHas kareropusi «be3 ypoBus» (=Y poBeHb
He JluddepenimpoBat), Kak MpaBIiIoO, HCHONB30BANACH IS BBIAAYH  PYKOBOISIIMX/METOIMIECKUX YKa3aHUH,
OCHOBAHHBIX Ha 3JpaBOM CMBICIIE, WK B TOM ClIydac, ra€ TeéMa HE AOITYCKAC€T aACKBATHOI'O IMPUMEHEHUA CUCTEMbI
J0Ka3aTcjIbCTB.

The most common examples include recommendations regarding monitoring intervals, counseling, and referral to
other clinical specialists./ HaunbGonee pacmpocTpaHEHHBIMH TIPHUMEPAMH SBISAIOTCS PEKOMEHIAIMH, KaCAFOIIHECS
MOHUTOpHUHI'a HWHTEPBAJIOB, CHUTyallUd KOHCYJIbTHPOBAaHHSA HW BblAa4YU peKOMeHI[aIlI/Iﬁ BpadyaMn JApYyrux
CIIEUATbHOCTEH.

The ungraded recommendations are generally written as simple declarative statements, but are not meant to be
interpreted as being stronger recommendations than Level 1 or 2 recommendations./ He auddepernnpoBannbie Mo
YPOBHSM PEKOMEHAALMH OOBIYHO O(QOPMIISIOTCS KaK MPOCTOH JIEKJIapaTHUBHBIA JOKYMEHT, HO HE NpeJIHa3HAYCHBI
JJIsL TOrO, 9TOOBI TOJIKOBATHCS Kak NPEUMYIICCTBCHHBIC II0 CTCIICHU y6e/:1menLHocm peKOMeHZ[aI_[PIﬁ 110
CPaBHEHHUIO C peKoMeHAasIMu YpoBHs 1 wiu 2.

HUCTOYHHUK: American Journal of Transplantation 2009; 9 (Suppl 3): S83-S83 S83
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SECTION 4 CHAPTER 18

CHAPTER 18: CANCER OF THE SKIN AND LIP

I'/TIABA 18: PAK KO)KU U T'YB

18.1: We recommend that KTRs, especially those
who have fair skin, live in high sun-exposure
climates, have occupations requiring sun exposure,
have had significant sun exposure as a child, or have
a history of skin cancer, be told that their risk of skin
and lip cancer is very high. (1C)

18.2: We recommend that KTRs minimize life-long
sun exposure and use appropriate ultraviolet light
blocking agents. (1D)

18.3: We suggest that adult KTRs perform skin and
lip self-examinations and report new lesions to a
health-care provider. (2D)

18.4: For adult KTRs, we suggest that a qualified
health professional, with experience in diagnosing
skin cancer, perform annual skin and lip
examination on KTRs, except possibly for KTRs
with dark skin pigmentation. (2D)

18.5: We suggest that patients with a history of skin
or lip cancer, or premalignant lesions, be referred to
and followed by a qualified health professional with
experience in diagnosing and treating skin cancer.
(2D)

18.6: We suggest that patients with a history of skin
cancer be offered treatment with oral acitretin, if
there are no contraindications. (2B)

KTRs, kidney transplant recipients.
Background
Skin cancers include basal cell carcinoma, squamous

cell carcinoma and malignant melanomas.

Fair-skin individuals are Caucasians and especially
those with blond hair and light complexion (626).

High sun-exposure climates are in areas of the world
that are near the Equator, and those that have poor
ozone-layer protection.

18.1: MbI pexomenayem npenynpexaatb KTRs, uro y
HUX PHCK Pa3BUTHS PaKa KOKH M I'yd o4eHb BBICOK,
0cO00EHHO [JIsI TeX, KOTOpPble UMEIOT CBETIYI0 KOKY,
JKMBYT B YCJIOBHSIX KJIHMATa ¢ BBICOKOI COJTHeUHOM
AKTHBHOCTBIO, MMeIOT mpodeccud, Mpu padoTe IO
KOTOPBIM OHM TOIBEPralTCcs BO3/AelCTBHIO COJHIA, a
TaKKe ISl TeX, KOTOpble B JI€TCTBE IOJBEPIIHCH
3HAYMTEJILHOMY BO3/1€HCTBHIO COJHIA, HJIM KOTOPBIE
HMEIOT B aHaMHe3e pak Koxku. (1 C)

18.2: Mb! pexomenayem KTRS Ha npoTsizkeHun Bceii

JKH3HU MHUHHUMM3NPOBATH BpeMmi, Koraga OHH
nmoaABeprawTcs BOSHeﬁCTBMIO COJIHLIA, u
HUCII0Jb30BATH COOTBETCTBYIOLIIHE arceHThbl,

6Joxupyromue yiastTpaduoseronle ayun. (1 D)

18.3: MpbI mpeajiaraeM peKOMEHA0BATh B3POCJIbIM
KTRS BBINOJIHATHL caMOCTOSITEIbHbIC 00C/1e10BAHMS
KOKH HW Try0 HW coo0mats Bpadyy o000 Bcex
00HapYKeHHBIX HOBBIX mopaskenusix. (2D)

18.4: as B3pociabix KTRS, Mbl mpeaiaraem, 4roobl
npodeccuoHaJbHbIE KBAJU(PUIIMPOBAHHBIE MEIUKH,
HMeolIMe ONBIT B JIMATHOCTHKE paKa KOXKH,
€KEerolHO BBIMOJHSUIH 00CIeI0BAHUS KOXKH H Ty0
KTRs, 3a wuckiaodyenuneM, Bo3Mo:kHO, KTRS co
CMYTJION MJIH TeMHO# Kozkeii. (2D)

18.5: Mbpl nmnpenjaraeM, 4YTOObI HALMEHTBI ¢
aHAMHE30M PaKa KOKH HJIM Iy0, HJIH MpepaKoBbIMH
NMOpa:kKeHUsIMH, HANpPaBJISLINCh ISl  HAO/II0AeHUs
KBaTH(pHIHPOBAHHBIMHU MeIHIMHCKHMH
CHeNUATHCTAMH C ONBITOM PadoThI B THATHOCTHKE H
JiedeHun paka Koxu. (2D)

18.6: Mpbl mnpemiaraeM, 4To0bl NalHUeHTaM ¢
aHAMHE30M paKa KOKH Ipeiarain Jie4eHHe
NepopajibHO  ANUTPETHHOM, €CJIH  OTCYTCTBYKOT

nporuBonokasanus. (2 B)

BBoanasi uHpopmanus

Pak xoxu BxiIoyaeT B ce0s 0a3albHO-KIETOUHYIO
KapIHOMY, IIJIOCKOKJIETOUHYO KapIMHOMY,
3JI0KA4E€CTBEHHBIE METIAHOMBI.

Jlua co cBeTNIOW KOXeW 3TO MpelcTaBUTENH Oenoi
€BPOICOUIHOM pachkl M OCOOCHHO T€ U3 HUX, KTO UMEIOT
CBETJIbIE BOJIOCHI (OJIOHANHBI) U CBETIYIO KOXKY (626).

Knumatnyeckue  30HBI € BBICOKOH  COJIHEYHOM
AKTHBHOCTBIO 3TO TE€, KOTOPbIC HAXOIATCA B paloHax
MHUpa, PacIoIOKECHHBIX BOJIM3H JKBATOPA, a TAKXKE U TE,
KOTOpPbIE UMEIOT CJIa0YIO 3alUTy 030HOBOTO CIIOS.
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Appropriate ultraviolet light/sun avoidance includes the
use of shade and avoidance of sunlight during peak
hours of radiation, wearing protective clothing and the
use of ultraviolet light blocking sunscreens.

Skin and lip self-examination is accomplished by close
inspection of all skin areas, using a mirror and/or the
assistance of a family member, such as a spouse.

Qualified health professionals with experience in
diagnosing skin cancer include physicians, physician’s
assistants or nurse practitioners with experience in
diagnosing skin cancer.

Qualified health professionals with experience in
diagnosing and treating skin cancer include
dermatologists, physicians or surgeons with experience
in diagnosis (including skin biopsies and their
interpretation) and treatment of skin cancer.

Acitretin has been used at doses between 0.2 and 0.4
mg/kg/day in RCTs to prevent skin cancers.
Rationale

« Patients who are at high risk can be identified.

« Patient behaviors can reduce the risk.

« Educating patients who are at high risk will encourage
them to undertake behaviors that will reduce that risk.

* Sun exposure is a risk factor for skin cancer.
 Avoiding sun exposure may reduce the incidence of
skin cancer.

« Self-examination will detect skin cancer at an earlier

stage than other measures.

e Early detection and treatment will reduce the

morbidity and mortality of skin cancer.

e Skin and lip examination by a qualified health
professional can detect skin cancer early.

« Advice to undertake regular skin self-examination is
poorly recalled and implemented.

« Acitretin may reduce the risk for recurrent squamous
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JloikHas 3ammra OT YJIbTPa(HONETOBBIX COJTHEUHBIX
Tydell BKIIOYaeT B ce0sl HaXOXKJIeHHe B TEHH U OTKa3 OT
HAXO0XACHUI HA COJIHLIC B IIMKOBBIC YaChI I/I3J'Iy‘IeHI/IH,
HOIIICHUE 3AIIUTHON OJIXKIBI M MCIIOIB30BaHUE CPEICTB,
OJIOKUPYIOIIUX TMPOHUKHOBEHHE  yIbTPa(uOJIETOBBIX
Tydei.

CamocTosTenbHble 00CIEIOBAHUS KOXHU U I'y0 JOJDKHBI
BBINOJIHATECSA IMYTEM IIPHCTAILHOIO OCMOTpPa BCEX 30H
KOXH C MOMOIIBIO 3epKajia W/HIK IPU MOMOIIH YICHOB
CEMbBH, TAKUX KaK CyNpyTH.

KpanuduuupoBaHHble MEIUKH, WMEIOIIUE OIBIT B
JMUAarHOCTUKE paKa KOXH, 0JTO Bpaud  oOOIIei
MPaKTHKHU/TeparneBTh, ACCUCTEHTBI Bpaueit WIn
MPaKTUKYIOIINE MEACECTPhl C OMNBITOM B JHAarHOCTHUKE
paka KOxHu.

KammdumupoBannple MequKd C OMBITOM paboOTHl B
JIMarHOCTUKE W JICYEHHH PaKa KOXXH 3TO JIEPMAaTOJIOTH,
Bpaud OOLICH NPaKTUKH/TEPAICBTBl WM XUPYPrH C
OnbITOM pabOThl B JAMArHOCTHKE M JICUCHUU PaKa KOXH
(BKiTROUAST MIpoBENICHHE OGuoncuun KOXHU u
MHTEPIPETALHIO €€ Pe3yIbTaTOB).

Arnutperus Ob11 ucnons3oBad B RCTS B no3ax ot 0,2 no
0,4 mr/xr/aeHs 1yt IPEAOTBPAILCHHUS PaKa KOXKH.
ObocuoBanue

e [lanMeHThl, KOTOpBIE UMEIOT BBICOKHH pHUCK, MOTYT
OBITh UIEHTU(HULUPOBAHBIL.

* [IoBezieHrE MallEHTa MOKET YMEHBIIUTh PUCK.

e OOyueHHe TMAIMCHTOB, KOTOPBIE HMEIOT BBICOKHI
pHUCK, OyAeT CTHUMYJIHpPOBaTh HX BECTH ceOs TakuMm
00pa3zoM, 4TOOBI COKPATUTh STOT PHCK.

e BospaeiictBre conHna sBisercss (aKTOpoM pHCKa
Pa3BUTHS paKa KOXH.

* M30exxaHue COJTHEYHOTO BO3)I€I7ICTBI/I$I MOXET CHU3UTH
3a00J1€BacMOCTh PaKOM KOXHU.

» CamocrosTenbHble 00CIeI0BaHUS TAal0T BO3MOXKHOCTh
00HapYXHUTh paK KOXH Ha Oojee paHHEH CTaauu, 4eM
JpyTHE MEpBHI.

* CBOEBpPEMEHHOE paHHEE BBISBICHHE W JICYCHUE Oyner

CHIKaTh 3a00JIEBAEMOCTE U CMEPTHOCTD OT paKa KOXKH.

e OcMOTp KOXH U Ty0 KBaTU(PHUIHUPOBAHHBIMU
MEIMKaMH MOXXET OOHApYKHTh paK KOXH B Hadaie
Pa3BUTHSL.

* PeKOMeH,HaHI/IFI nagueHTaM HNpOBOJAUTH PETYJIAPHBIC

CaMOCTOATCIIbHBIC O6CJ'IC,I[OB8.HI/I$[ KOXHU C TpyaoM
3alIOMHHACTCA U TUIOXO PEaIn3yCTCH.
hd AI_[I/ITpeTI/IH MOXKET CHU3UTH PUCK  pa3sBUTHA
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cell skin cancer in KTRs.

 Although adverse effects associated with the use of
acitretin  are  common, and often necessitate
discontinuing therapy, the benefits may outweigh harm
in selected KTRs.

Skin cancers occur with a much higher incidence in
KTRs compared to the general population.

In addition, risk factors for skin cancers in the general
population are also likely to be risk factors for skin
cancer in KTRs.

These include: fair skin, living in high sun-exposure
climates, having occupations with sun exposure, having
had significant sun exposure as a child, or having a
history of skin cancer (627).

Most measures for reducing the risk of skin cancer
(described in guideline statements above) require patient
cooperation.

Hcrounux: S84 American Journal of Transplantation
2009; 9 (Suppl 3): S84-S85 Chapter 18

Although there are only limited RCT data demonstrating
that informing KTRs of their increased risk for skin
cancer helps to reduce that risk, the benefits of patient
education are very likely to outweigh harm (628).

There is evidence that geographical locations associated
with increased sun exposure are associated with
increased risk of skin cancer in both KTRs and the
general population (629).

There is also evidence in the general population that the
use of sunscreen reduces the incidence of squamous cell
cancer (630).

Although there is no evidence in KTRs that avoidance
of sun exposure or the use of sun blockers reduces skin
cancer, potential benefits likely outweigh harm.

Sun can be blocked by staying in shaded environments,
wearing protective clothing, a wide-brim hat and
sunglasses that block ultraviolet light.

There is a concern that use of sunscreens may lead to
behaviors which increase total sunlight exposure (631).

It is plausible that self-examination will lead to earlier
detection of skin cancer than less frequent skin
examinations by health-care providers (632).
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pelMaUBUPYIOIIEH TUIOCKOKIETOYHON KapIMHOMBI KOKH
y KTRs.

* XoTs HeOIAaronpusATHBIC MOCIEACTBUS, CBS3aHHBIC C
UCIIOJBb30BAHUEM AlUTPETUHA, SABIAIOTCA OOLIMMH U
3a4acTyl0 TpeOyIOT NpeKpalleHHs TEepalny, IOoNb3a
MOXKET IlepeBecuThb Bpell y u3bpanHoro uuciaa KTRs.

YV KTRS pak KoXH pa3BHBaeTCs Topa3no Ooliee 4acTo
10 CPAaBHEHUIO C HACEJIEHUEM B IIEJIOM.

Kpome Toro, ¢akropsl pucka pa3BUTHS paka KOXKH Yy
HaCeJICHHsI B IEJIOM TaKXKe, BEPOATHO, OyIyT TaKOBBIMU
ke n st KTRS.

K HHM OTHOCATCS: CBETJasi KOXa, NPOXKHBAHHE B
YCIIOBHSIX KIIMMATa C BHICOKOW CONHEYHOM aKTHBHOCTBIO,
Hanuuue npodeccuid, mpu paboTe MO KOTOPHIM JIHIA
OJIBEPTAIOTCS BO3IEHCTBHUIO CONHIE, GAKThI U3 JIETCTBA
00 DMHU30/1aX 3HAYMTENBHOTO  BO3JNEHCTBHUS COIHIIA,
HaJM4YMe B aHaMHe3e paka Koxu.(627).

bonpmMHCTBO Mep 1O CHIKEHHMIO PUCKA PaKa KOXKH
(ommcanubIe B TIOJIOKEHUSAX IIpaxTuyeckoro
PykoBoxcTBa  BbImIE) — TPeOYIOT — COTpYJIHHYECTBA
MalMeHTa C BpayaMH.

XoTs CyHIeCTBYIOT JIMIIb orpanrueHHbIe qanHble RCT o
ToM, 4To uHpopmupoBanne KTRS o Hammumm y HUX
MOBBIIICHHOTO PUCKAa PAa3BUTHS paka KOXH IOMOTaeT
YMEHBIINTD 3TOT PUCK, MOJb3a OT OOYUYEeHUs MaleHTa
CKOpee BCETo mepeBecHT yiepo (628).

EcTh JoKa3atenbcTBa O TOM, YTO HAaXOXJCHHE B
reorpadM4ecKiX MECTax ¢ yBEIMYCHHBIM BO3ICHCTBHEM
COJIHIIA, CBSI3aHO C TMOBBIIICHHBIM PUCKOM paKa KOXH U
st KTRS, u aist Hacenenus B uenom (629).

EcTh Taxke J0Ka3aTeNbCTBA TOTO, YTO JUISI HACSICHUS B
[EJIOM  HCIOJb30BaHHWE  COJHLE3AIIMTHBIX  CPEICTB
cHKaeT  3aboineBaeMocTh ~ pakoM B (opme
TUTOCKOKJIETOUHOM KaprmHoMbI (630).

Xotst He cymectByer nokazarenscTB no KTRS, uto
n30eKaHue BO3JEHCTBUSA COJIHIIA WM HCIIOIB30BaHUE
COJIHLIE3AIUTHBIX CPE/ICTB YMEHBILIAET PUCK paKa KOXKH,
MOTEHLMAIIbHAS TI0JIb3a CKOPEe BCEro MEPEeBECHT yIepo.

BospeiictBue comHIa MOXeT OBITH  OJIOKHPOBAaHO
npeObIBAHUEM B TCHH, HOIICHHEM 3alllUTHON OJCWK/BI,
OUIAN ¢ IIAPOKUMH TIOJIAMU U COJIHIC3AIUTHBIX OYKOB,
KOTOpBbIC OJIOKUPYIOT YIbTPadUOICTOBBIC JIyYH.

EcTp omaceHus, 4To HCIOJIb30BAHUE COJIHIIE3ALIUTHBIX
CPEACTB MOXET IPUBECTH K IIOBEJICHHIO, KOTOpOE
MOBBIIIAET ObIIee coHeYHOe Bo3aeiicTue (631).

Briontse BeposSITHO, YTO CaMOCTOSITEIbHBIE 00CIICIOBAHMS
MalyeHTa MPHUBEAYT K Oojiee paHHEMY OOHAPYKEHHUIO
paka KOXM 1O CpaBHEHHIO ¢ 0OoJee pEeIKUMHU
obcrnenoBanusMu Bpada. (632).
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It is also plausible that early detection will lead to early
treatment, and thereby reduce morbidity and mortality.

However, skin self-examination has not been shown to
be effective in reducing overall cancer-specific
mortality and morbidity in either the general population
or in KTRs.

Nevertheless, since the costs and adverse effects of self-
screening are low, the use of education programs to
encourage self-examination, especially in areas of high
prevalence of skin cancer, is justified.

American (627) and European (633) transplantation
professional guidelines recommend skin cancer
screening in KTRs, monthly skin self-examination and
at least annual total body skin examination by a
dermatologist or expert physician (634).

The USPSTF concluded that there is insufficient
evidence to recommend for or against population skin
cancer screening using total skin examination (635),
while The American College of Preventive Medicine
recommended screening for high-risk individuals (636).

Advice to undertake regular skin examination is poorly
recalled and implementation is thus not reliable (637).

Nonetheless, in a community-based RCT of regular skin
screening, the intervention group reported considerably
higher rates of performance (638).

Visual inspection by KTRs is also likely not to be as
reliable for detecting skin cancer as regular skin
examinations by qualified health professionals.

Studies in the general population have shown that
individuals with adequate training and experience, for
example dermatologists, detect skin cancer earlier than
general practitioners (639).

General practitioners with experience may perform as
well as dermatologists in some areas (640).
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Taxxe BEPOATHO, YTO PaHHECE 06Hapy>1<eHHe MMpUBEACT
K paHHEMYy Hadajly JICYEHHd U TEM CaMbIM CHHU3UT
3a00J1€BaEMOCTh K CMEPTHOCTD.

OnHako caMOCTOSITeNbHBIE 00CIEeNOBaHUS KOXH U TYO
HE T0Ka3aJi cBoei 3()()eKTHBHOCTH B CHIKEHUH OOLIeH
CMEPTHOCTH WMEHHO OT paka, a TakXKe  CHIDKCHUH
3a00J1€BaCMOCTH  HHU Cpeld OOINEro HaceleHHs, HH
cpemu KTRs.

Tem He MeHee, MOCKOJBKY PpAacXoabl W HETaTHBHBIC
MOCJIEICTBUS CAMOCTOSITENBHBIX OOCIIEIOBAHUI HU3KUE,
UCIIOJIb30BAHUE TPOTPaMM OOYUEHHS ISl TOOIIPEHUS
CaMOCTOSITENILHBIX 00CIIE0BaHUi, 0COOCHHO B paiioHax
BBICOKOW PAaclpOCTPAaHEHHOCTH paka KOXH, SBIETCS
OTIPaBIAHHBIM.

Awmepukanckue (627) wu  eBpomeickue (633)
npodecCHOHATTbHBIC TIpakTuueckue rmocoous
TPAHCIUIAHTOJIOTOB PEKOMEHAYIOT MPOBOAUTH CKPUHUHT
KTRS Ha pak KOXH, €XKEMECSYHbIE CaMOCTOSTEIIBHBIC
o0OcrneToBaHUsT KOXXU U HE PEXEe OJHOr0 pasza B TOJ
o0ciieoBaHusl 'y IEpMAaTojora WM Bpaya C OIBITOM
COOTBETCTBYIOIIIEH dKCTepTh3b (634)

USPSTF mnpunuia K BBIBOAY, YTO HET JOCTATOYHBIX
OCHOBaHMI PEKOMEHIOBAaTh WA HE PEKOMEHIOBAThH
OPOBOUTH CKPUHUHI paKa KOXKH BCEMY HACEICHHUIO C
HCIIONIB30BaHUEM OO0IIero OOCIe0BaHUs KOXKH Tella
(635), XOTS AMEePHUKAHCKUIA KOJUTEIIK
npodunakruueckoit mexummubl (The American College
of Preventive Medicine) pexkoMeHIyeT MPOBOIUTE
CKPUHUHT JIJIs1 JIUI] C MTOBBIIICHHBIM puckoM(636).

Pexomenpanms
CaMOCTOSATEILHBIE
yCBauBaeTCs
pe3ybTaThl

(637).

MAMEeHTaM TPOBOJAUTH pETYJISPHBIC
00cIe10BaHMs KOXH JI0XO
U C TPYIOM  pEATH3yeTCs, MOITOMY
HE SBJIAKOTCA AO0CTATOYHO HAACKHBIMU

Tem ne menee, RCT cpeau y3koro kpyra MaldeHTOB,
KOTOPBIM CKPUHHMHT KOXXH IPOBOIWICS PETYISIPHO,
MoKasaJl, 4YTO B OITOH CUTyallMd pe3yJIbTaThl JICUCHUS
ObLIM CyIeCTBEHHO Jyutie (638).

Busyanensiii ocmorp KTRS Takke ckopee Bcero He
SBJIAETCS COINOCTABUBBIM IO HAAEXKHOCTU OOHAPYKEHUSI
paka KOXH C pEryaspHbIMH OCMOTPaMH  KOXHU
KBATU(UIIMPOBAHHBIM MEAULIMHCKUM PAOOTHHKOM.

HccnenoBanus cpeqy HACEICHHUS B IIEJIOM MOKA3bIBAIOT,
YyTO JWIAa C HaJjIekalled ITOATOTOBKOH M OIBITOM,
HAmpUMep, [AepMAaToJOTH, OOHApYXHBAIOT paK KOXKH
paHbIIle, YeM TepamneBThI/Bpaun o01ieit mpakTuku (639).

Ho TtepaneBtel/Bpaun 0O0IIeil MPaKTHKA C OHBITOM
paboTBl B HEKOTOPBIX OOJACTSX MOTYT BBIIOJHSITH
TaKkkue OCMOTPHI Tak ke JPPeKkTHBHO, KaKk U
nepmatouioru (640) .
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In the absence of experienced general practitioners,
resources may be insufficient to allow KTRs to be seen
annually by a dermatologist.

Therefore, a strategy that combines primary screening
with referral of suspicious lesions to a dermatologist
may be most cost-effective.

Patients who have had a skin cancer are much more
likely to develop a second lesion than patients with no
history of skin cancer (641).

Therefore, patients who have had a skin cancer are more
likely to benefit from regular screening by a
dermatologist, or health-care professional  with
comparable training.

Early diagnosis and removal of skin cancers is essential
to reduce disfiguring surgery and to prevent mortality
from advanced or metastatic lesions.

There is a paucity of RCT data assessing whether the
benefits of altering the immunosuppressive medication
regimen to reduce the incidence of skin cancer outweigh
harm.

For example, in a recent RCT, KTRs 10-15 years after
transplant were randomly allocated to convert CNI to
sirolimus (N = 555) vs. remaining on CNI (N = 275)
(119).

At 2 years of follow-up, 12 (2.2%) in the conversion
group vs. 21 (7.7%) in the CNI group had investigator-
reported skin cancer (p < 0.001).

However, the number of adverse effects in the sirolimus
conversion arm was higher than those in the CNI control
arm.

Indeed, the Drug Safety Monitoring Board halted
enrollment for patients with eGFR 20— 40 mL/min/1.73
m? early, because in this stratum (N = 77) the composite
safety end point (first occurrence of biopsyproven acute
rejection, graft failure or death) was significantly higher
in the conversion vs. the control group (119).

The Work Group concluded that it remains unclear
whether there is a high-risk population of KTRs in
which benefits from converting one immunosuppressive
regimen to another to reduce skin cancer outweigh
harm.
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B cmyuae oOTCyTCTBHS OIBITHBIX Bpaded oOmiei
IIPAKTUKHU, €KETOIHBIE OCMOTPHI Y JEpMaToJIOra MOTYT
Ob1Th HenocTynHbIMU Ui KTRS.

Tloatomy camoit 3¢ddexTuBHOI MOXKET OKas3aTbes
CTparerus, KOTopas coderaeT B ceOe MepBHUHBIN
CKPUHHHI  C  JalbHEHIIMM  HampaBIeHHEM K
JIEPMaTOJIOTy MallMeHTa IPU HATUYUK IOJ03PUTENBHBIX
MOPAKEHUH.

IanuenTsl, KOTOpBIE YK€ WMMEIH BBISBICHHBIA pak
KOXH, TOpa3/io 60jee BEpOSITHO MOTYT UMETh BTOPHYHOE
MOpaXeHUE, YeM IMAIMEHTHI, Y KOTOPBIX B aHAMHE3¢e eIlle
HeT paka Koxku (641).

Takum 00pa3oM, TIIaIMeHTHl, KOTOPBIE YXKE HMENIH
BBISIBIICHHBI pak KOXH, TOpasao Ooyee BEPOSTHO MOTYT
MOJY4YNUTh TIOJIB3Yy OT PETYJSIPHBIX OCMOTPOB Y
JlepMaroyiora  WJIM  MEIUIMHCKOTO  CIEHHAIUCTAa C
JOJKHOHM IMOATOTOBKOIA.

PanHsAs nuarHocTMKa M JIe4€HHE paka KOXKU HMEET
Ba)kKHElllllee 3HAYEHUE A YMEHBUICHUS BEPOATHOCTH
KajeyaluX XUPYPrUYeCKUX BMEUIATENLCTB W JUIA
NPEAOTBPALEHUS] CMEPTHOCTH OT IEPBUYHBIX WU
METaCTaTUYECKUX HOPaXKEHUI.

Henocrarouno aanubix RCT 1o oreHke, mepeBelmBact
aM  Toyik3a  ymepO TpH  HU3MEHEHHHM — PEXHMa
MMMYHOTIOIABIISIOIIEN Tepamuu UL CHIDKEHUS
3a00JIEBAEMOCTH PAKOM KOXKH.

Hanpumep, B mocienaem RCT cpenu KTRS, y koTopsix
npouuto 10-15 yieT mocie mepecajkd, MaUeHTh ObUIA
CiTydaiiHBIM 00pa3oM MO/ENIEHBI Ha TeX, KOTO MEePEeBeIH ¢
CNI na cuponumyc (N = 555), vs. ocraBumxcs Ha CNI
(N =275) (119).

B Teuenue 2-X €T MOCNERYIOIIET0 MOHHMTOpUHTra 12
gyen. (2,2 %) B rpymne NepeBeNCHHBIX Ha IPYroi
npemnapat VS. 21 gen. (7,7 %) B rpymme ocTaBIINXCs Ha
CNI 6511 06HapyxeH pak koxu (p< 0.001).

TeMm He MeHee, KOJTMYECTBO HEraTHBHBIX IOCIIEICTBUI B
rpyIIe NepeBeICHHBIX HA CHPOJIMMYC OBLIO BBIIIE, YeM
B rpymnre octasimxcs Ha CNI.

B neiicrBurensHocty, HaOmogarensubiii CoBeT 1O
0e30IaCHOCTH JIeKapCTBeHHbIX mpenaparos (the Drug
Safety Monitoring Board) panplie miaHa mpeKkpaTHI
Habop mammentoB ¢ eGFR 20— 40 mL/min/1.73 m?, T.k.
B otoii moarpynme (N = 77) KOMIIO3HTHBII IOKa3aTelb

KOHEUHOM HAIE)KHOCTH (mepBoe BBISIBJICHUE
MOITBEPIKICHHOTO OHOTCHEH OCTPOTO  OTTOPIKEHHS,
rubend  TpaHCIUIAaHTaTa WM  TalMeHTa)  ObLI

3HAYMTENHHO BBINIE B TpPYINE IEPeBEJCHHBIX Ha
cuposUMyc VS. B rpymie octaBmuxcs Ha CNI (119).

Paboyass I'pynma mnpunnia K BBIBOAY O TOM, YTO
octaeTcsl HesaCcHbIM, uMmeercss s cpenqu KTRS rpymma
0COOCHHO MOBBILIICHHOTO PHCKA, Ui KOTOPBIX IOJIb3a
MepeBelluBaeT ymepd Mnpu HM3MEHEHUH peXuMma
UMMYHOIIOIaBJIIoLIe TEepanuu Ui CHU)KEHHSA
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In three RCTSs, which together included a total of 93
KTRs (10-15 years after transplant), those treated with
acitretin for 6-12 months demonstrated a reduction in
the rate of formation of new skin cancers compared to
untreated controls, with no differences between doses of
0.2 and 0.4 mg/kg/day (642).

In these trials, several individuals had adverse effects
attributed to therapy (642); however, these adverse
effects generally resolved upon discontinuation of
treatment.

Adverse effects that resulted in treatment withdrawal
included: headache (N = 3), dyslipidemia (N = 2)
musculoskeletal complaints (N = 2) and skin rash (N =
2).

In addition, the duration of treatment and follow-up
were relatively short in these trials.

Altogether, the Work Group concluded that there is
moderate-quality evidence that there are tradeoffs to
prophylaxis with acitretin (see Evidence Profile in
Supporting Table 52 at
http://wwwa3.interscience.wiley.com/journal/118499698/
toc); some KTRs may consider that the benefits of
treatment outweigh the harm.

Research Recommendations

* A RCT is needed to better define the optimal dose and
the benefits and harm of acitretin to prevent recurrent
skin cancer in KTRs.

Hcrounuk: American Journal of Transplantation 2009;
9 (Suppl 3): S84-S85 S85
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3200JICBa€MOCTH PAKOM KOXKH.

B tpex RCTS, xoTopsie BMecTe OXBAaTWIH B 0OIIei

cmoknoctn 93 KTRs  (10-15  mer  mocne
TPAHCIUIAHTALMH), T€, KTO MOJNy4al aUUTPEeTHH B
teyeHue ~ 6-12  mecsimeB,  POAEMOHCTPHPOBAIH

CHIDKCHHE TEMIIOB (DOPMHPOBAHUS HOBBIX PAKOBBIX
00pa3oBaHUil KOXH, 10 CPABHEHHUIO C TEMH, KTO HE
[oJNy4an TaKOro JICYCHHs, [PH OSTOM HE ObLIO
YCTaHOBJIEHO PAa3jIMUMii MPU BapHAlUM JO3UPOBKH OT
0,2 mo 0,4 mr/xr/nmens (642).

B  orux  MCOBITAaHMSX ~ HECKONBKO  JIMII  UMEIHU
HeOaronpusTHbIC MOCJIECTBHS, 00BsICHIEMBIE
nepeHeceHHoN Tepanueit (642); BMecTe ¢ TeM 3TH
HEONIAaronpUsATHBIC TOCIEACTBHSI OOBIYHO YCTPAHSIOTCS
TocJyIe TPEKPAaIICHHs JICYCHUSI.

HebnaromnpustHbIe TIOCIIENCTBHS, KOTOPHIE B PE3YIIbTATE
[pPHUBENI K OCTAHOBKE JICUCHHs, BKIIOYaNId B ceOs
cnenytomue: ronosHas 6oms (N = 3), aucounuaemus (N
= 2), xocTHO-MbIeuHble Kanoobl (N = 2) u koxkHas
coimb (N = 2).

KpOMC TOro, JUIMTCJIBHOCTH JICUCHHUSA U IIOCICOAYIOUICTO
MOHHUTOpPUHTA ObLTH CPaBHUTCIBHO KOPOTKUMH B 3TUX
HCCIICIOBAHUAX.

B o0meii cnoxuHoctH PabGouass [pynma mnpumnmia K
BBIBOJY O TOM, YTO HWMEIOTCA JIOKa3aTelbCTBa
YMEpPEHHO! CTEeNEeHH YOeIUTEeIbHOCTH, YTO CYIIECTBYIOT
KOMIIPOMHCCHI ISl TPOMMIAKTUKA C HCIOIB30BaHHEM
anurperuHa  (cM. IMpoduns  nOKa3aTeNnbCTB |
JIOIOJIHUTENbHYIO BCIIoMorarenbHyto Tabmuiy NeS2 o
cepuike ttp://wwwa3.interscience.wiley.com/
journal/118499698/); anst Hekotopbix KTRS MoxHO
CUHUTATh, YTO H0JIb3a JEUCHHS IEPEeBELINBAET yIepo.

Hayuyno-UccaenoBarenbckne peKOMeHIAUMU
e Heobxomumo mposectu RCT muis Gojee yerkoro
OIIpeJeNICHUs] ONTUMAIbHON 103bl, a TAaKKe MOJb3bl U

ymepba OT mpueMa auuTpeTHHa IS MPEIOTBPAIlCHUS
permnuBupylomiero paka koxu y KTRS.
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SECTION 4 CHAPTER 19

CHAPTER 19: NON-SKIN MALIGNANCIES

I'JIABA 19: HEKO’KHBIE 3JIOKAYECTBEHHBIE HOBOOBPA3OBAHUA

19.1: Develop an individualized screening plan for
each KTR that takes into account the patient’s past
medical and family history, tobacco use, competing
risks for death, and the performance of the screening
methodology. (Not Graded)

19.2: Screen for the following cancers as per local
guidelines for the general population (Not Graded):

* \Women: cervical, breast and colon cancer;

« Men: prostate and colon cancer.

19.3: Obtain hepatic ultrasound and alpha feto-
protein every 12 months in patients with
compensated cirrhosis. (Not Graded) [See
Recommendations 13.5.4 (HCV) and 13.6.5 (HBV).]

HBV= hepatitis B virus; HCV= hepatitis C virus;
KTR= kidney transplant recipient.

Background
Screening for cancer has both benefits and harm.

In KTRs with multiple comorbidities, it is essential to
consider the extent and magnitude of potential harm, so
it can be weighed against the risks of disease and
benefits of early detection.

There is good reason to believe that screening test
performance, harm from interventions and the life years
to be gained by early intervention may be substantially
different in KTRs compared to that in the general
population.

Hence, careful individual appraisal needs to be exercised
when making recommendations for screening of KTRs
(643).

In general, the better the individual’s prognosis, the
higher the risk of disease, and the lower the risk of harm
from screening, the greater is the chance of benefit
(644).

If, on the other hand, the individual has a poor prognosis
from cardiac or other comorbidity, the risk of the disease
to be screened is not high and the harm from screening

19.1: PaspaGortaiitTe 1nJaH WHAMBHIYAJIHHOTO
CKpPMHMHIa JuIg Kaxaoro KTR, koTopblii npHHUMaeT
BO BHMMaHHe MEIUIMHCKUII aHAMHE3 CaMoro
NANUEHTa H €r0 CEMBbHU, FeHeTHYECKH Tepeaalolmecst
3a00/1eBaHusl, BpedHble MPHUBBIYKM  MALMEHTA
(ymoTpedsienue TaGaka), KOHKYPHPYIOIIHE PHCKH
CMepTH M coOJIIOiecHHe  METOAOJIOrMH  TpH
NPOBeICHNUH CKPUHUHIA. (Yposenn He

Juddepennuponan)

19.2: TIpoBoauTe CKPUHMHT HAa HHKeCJIeIylOIIHe
BH/ABI PaKka B COOTBETCTBHH C MECTHBIMH
PYKOBOISAIMMH NOCOOUAMH JJIsl 001eli MOMmy/Isiuuu
(Yporenn He Tuddepenunponan):

¢ JKCHIIMHAM - pPak meHKH MaTKH, MOJIOYHOI
/KeJie3bl U KMIIIEeYHUKA,;

¢* MY KYUMHaM - pak NnpocraTtbl U KHIICYHUKA.

19.3: Jenaiite Y3U neyenm u TecThl Ha ajbQa-
(eTonpoTenHbl Kaxable 12 MecsieB mauuMeHTaMm ¢
KOMIIEHCHPOBAHHBIM LUPPO30M mnedeHu. (YpoBeHb
He Tnddpepenumnponan)

[Cm. pexomenmanmuu 13.5.4 (mo Bupycy remarura C)
n 13.6.5 (mo Bupycy rematura B).]

BBonnasi ungopmanus
IIpoBeneHne CKpUHUHIa paka UMEET U TOJIb3Y, U BPELl.

ITlo KTRS ¢ HECKONbKUMH  COMYTCTBYIOLIUMH
3a00JIeBaHUsIMU  KpailHE HEOOXOJUMO pPaccMOTPETh
BOIPOC CTEMEHHM M Macmraba MOTCHIMAIBHOIO Bpera,
[I03TOMY HY’KHO COOTHECTH PHCK Pa3BHUTHS 3a00JICBaHUS
C T0JIB30#1 OT PAHHETr0 OOHAPYIKCHHUSI.

Ecte Bce OCHOBaHHWS TOJaraTh, 4YTO MpoOLEAypa
MIPOBE/ICHHS CKpMHHUHTA W Bpe[ oT Hee,
JIOTIOJTHUTENIBHBIC TOMAbl KM3HH TAIEeHTa, KOTOphIE
MOryT  OBITh  IONY4YEeHBl 32  CYET  paHHEro
BMEILIATENbCTBA, MOTYT CYLIECTBEHHO OTJIMYAThCA
mexay KTRs u obweit nomynsuei.

CnenoBaTenbHO, TMpHU BHIPAOOTKE PEKOMEHAAIMHA 10
ckpuHuHrY 11t KTRS Hy)XKHO IPOBOJUTH THIATEIBHYIO
MHANBHUAYaNbHYIO OLCHKY cutyarmu (643).

B menom, dWem Jydimle IPOTHO3 IO KOHKPETHOMY
MIAIMEeHTY, TEM BBIIE €ro pPUCK 3a00JIeBaHUSA, TeM
MEHBIIE PHCK NPHYHHEHUS Bpelda OT IPOBEICHUS
CKPUHHUHTA, TeM OOJIBIIE IIaHC TTOIYIUTh TONB3Y (644).

C npyrodl CTOpOHBI, €CIIM 4EJIOBEK HMEEeT IUIOXOMH

MPOrHo3 Mno CepACHHbIM WU APYTUM CONYTCTBYIOUIUM
3360J’IeBaHI/I$IM, PUCK JOOXKUTH [0 OHKOJIOTHYCCKUX
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is significant, the less it can be justified.

For example cervical cancer screening of an
unvaccinated 45-year-old patient with a well-functioning
kidney allograft and no comorbidities is easier to
recommend than fecal occult blood testing (FOBT) and
subsequent colonoscopy in a 69-year-old patient with
type Il diabetes and severe CAD.

The likely incidence of disease needs to be taken into
account as well as the standardized incidence ratio (SIR)
as performed in Table 29, since the two factors taken
together define the likely risk of any given disease in an
individual KTR.

Unfortunately, there are no RCTs on screening for
cancer in KTRs.

Rationale

e Comorbidities and competing risks in KTRs may
influence the potential benefits and harm from screening
for some cancers.

e The decision to screen for cancer should be
individualized.

Screening for cervical cancer

« In the general population, there is good evidence that
the benefits of screening outweigh harm.

 In KTRs, cervical cancer is more common than in the
general population, and screening may therefore be more
beneficial.

e In KTRs with quality of life and life expectancy not
greatly reduced from that of general population, the
benefits of screening may outweigh harm.

 In the general population, there is evidence that the
benefits of human papillomavirus (HPV) vaccination
outweigh harm.

 In KTRs, although vaccination may be less effective,
there is little reason to believe that benefits would not
outweigh harm.

Initiation of screening for cervical cancer is
recommended for women within 3 years of onset of
sexual activity or age 21 (whichever comes first) in
order to detect malignant lesions resulting from
persistent human papillomavirus (HPV) infection
(www.ahrg.gov/clinic/uspstf/uspscerv.htm; last accessed
July 17, 2009) (645).

SECTION 4 CHAPTER 19

3a00JIeBaHUH HEBBICOK, a BPeJ OT CKPUHHHIA SIBIISIETCS
3HAUUTENILHBIM M MEHEE ONPAB/AH.

Hampumep, mpome mate  peKOMEHOAIMIO TPOBECTH
CKPUHHHT paka IIedkn MaTku 45-neTHel manuenTke, He
TIpoIIeAIIeH BaKIMHAIINIO, c HOpPMAJIBHO
(OYHKIIMOHUPYIOIIMM TTOYEYHBIM aJUIOTPAHCILIAHTATOM,
HE UMEIOLIEH COMyTCTBYIOUMX 3a00JIeBaHUi, YeM JaTh
PEKOMEHJAIMI0 MPOBECTH aHAIM3 Kaja Ha CKPBITYIO
KpPOBb U IOCJEAYIOIIYI0 KOJOHOCKONHUIO 69-neTHemy
nanpeHty ¢ gauaberom Il THma w  TsDKenoi
CTEHOKapaueH.

JlomkHa TPUHAMATBCS BO BHHMAaHHE BEPOSTHOCTD
HACTyIUICHUs 3a00JIeBaHusl, TaKkKe Kak U BennunHa SIR
(xak mpezncraBiaeHo B Tabnuie 29), TMOCKOJBKY ydeT
9TUX JABYX (AaKTOPOB BMeECTe HaeT BO3MOXKHOCTD
OIIPEICNIUTE B COBOKYITHOCTH BEpPOSTHOCTH pHCKa
mo00# KoHKpeTHOH Oone3nu o otaensHOMY KTR.

K coxanenwuto, moka ue nposegaeasl RCT mo usydeHuro
BIIMSIHUS] CKpHHUHTA Ha pak cpenu KTRS.

Ob0ocHOBaHue

» ComyrcTByromue 3a0oneBaHusl M KOHKYPHPYIOIIHE
pucku y KTRS Moryr BausTh Ha NOTEHLHANbHBIE
BBITOIBI M Bpel OT CKPHHUHTA IO HEKOTOPHIM BHAAM
paka.

* Pemenue o MMpOBE€ACHUUN CKPUHHWHIA Ha paK OOJDKHO
MNPUHUMATBCA MHAUBUAYAJIBHO 110 KAXI0OMY MNAIUCHTY.

CKpHMHUHT paka meiKu MaTKH

e TJlo oOmell nOmyJasUMH  HMMEIOTCA  BECKUE
JOKa3aTeNbCTBA,  YTO  BBIFOAa  OT  CKPUHUHTa
NepeBeNINBaCT yIepo.

* [To KTRs paxk mieliku MaTKu BBILIE, YeM Cpean oOImei
HONYJISIMY, TO3TOMY IIPOBEJECHHE CKPHHHHIA TeM
Goree moJe3Ho.

e Jlo KTRS ¢ KkauecTBOM JKHM3HH M OXUIAEMOM
MPOIOJKUTEIIBHOCTRIO KU3HH HE3HAYMTENILHO OoJiee
HU3KUMH, YeM Ui oOuiell MOmyssAiud, MoJb3a
CKPHHHUHTA MOKET NIEPEBECUTH BPE].

* TTo o01eil NOMmyIAMI UMEIOTCS JOKA3aTeIbCTBA TOTO,
YTO MONB3a OT BAaKIWHAIMH MPOTHB MAIMIJIOMaBHUpPYCa
yenoseka (BITY) nepepewuBaer yiuepo.

e [To KTRS, XOoTs BakIMHALMS MOXET OBITH MeHee
3¢ $EeKTUBHON, HET OCHOBAHUS M0JIaraTh, 4TO MOJIb3a HE
TIEPEBECHT yIepo.

Ilpennmarate npoBeleHME CKPUHUHIA  paka IMIEHKH
MaTKd PEKOMEHIYEeTCs JKCHIIMHAM B TeUeHHue 3 JieT
rocje Hayajga IOJIOBOM XHM3HM WIH C JIOCTHIKCHHEM
Bo3pacra 21 ropx (B 3aBHCHMOCTH OT TOT'O, YTO HACTYIIUT

paHbllle) C LEJbI0 BBIBICHHS 3JI0KaYECTBEHHBIX
00pa3oBaHui, BBI3BAHHBIX HEePCUCTUPYIOIIEeH
NanuuUIOMaBUPYCHON uHpeKnuen (BITY)
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Cervical cancer is more common, may develop more
rapidly and may be more aggressive in
immunosuppressed patients (646,647), suggesting that
KTRs should be screened more frequently (648).

American and European transplant  guidelines
recommend annual screening for cervical cancer with
pelvic examination and Pap smear (627,633).

Use of HPV DNA testing has not achieved widespread
acceptance  (www.ahrg.gov/clinic/uspstf/uspscerv.htm;
last accessed July 17, 2009).

Screening for cervical cancer also provides an
opportunity to inspect the anal, vaginal and vulvar
regions for cancers that are also increased in female
KTRs.

The cost of cervical cancer screening in KTRs is
modeled at US$ 12 000 per life-year saved comparable
to the general population (US$ 25 000 to 50 000 per life-
year saved) (649).

Hcrounnk: S86 American Journal of Transplantation
2009; 9 (Suppl 3): S86-S88

In the general population, there is strong evidence that
the benefits of vaccination outweigh harm, but the
longest duration of follow-up is 52 months at present.

HPV vaccination of girls prior to exposure to HPV
infection (for the oncogenic strains 16 and 18, which
account for approximately 70% of cervical cancers, and
for the wart-causing strains 6 and 11) has been adopted
in a number of countries (650,651).

The vaccine is inactivated and could thus be used both
prior to transplantation and in KTRs, but there is no
evidence  for  effectiveness or  safety in
immunosuppressed patients.

Screening for breast cancer

« In the general population, there is weak evidence that
the benefits of screening outweigh harm.

* In KTRs, the incidence of breast cancer is similar to
that in the general population.

* In KTRs with quality of life and life expectancy similar
to that of general population, the benefits of screening
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(www.ahrg.gov/clinic/uspstf/uspscerv.htm;
noctymHas Bepcust ot 17 uronst 2009r.) (645).

MOCTIEIHSS

Y UMMYHOCYIPECCHBHBIX NMAMEHTOB PaK MICHKH MATKH
BO3HHUKAET Yalle, MOXKeT Ooliee OBICTPO Pa3BUBATHCS H
MOXeT OBbITh 0OoJlee  arpecCHBHBIM (646,647),
cootBeTcTBeHHO, KTRS HY)XHO NMPOBOAWUTH CKPUHUHT
yare (648).

AMepUKaHCKUE U eBPOINEHCKUe PyKOBOISIIME HOCOOUS
TPAHCIJIAHTOJIOTOB PEKOMEHAYIOT €KEr0JHO IIPOBOAUTH
CKPUHUHI paka ULIeHKM MaTku ¢ o0OCIeJOBaHUEM
THHEKOJIOTHYECKUM ocMOTpoM U B3atheM IIAIl maska
u3 mieiiku Matku (627,633).

IIpumenenue JJHK tectuposanns na BITY ue momywmo
IIMPOKOTO TPU3HAHUS
(www.ahrg.gov/clinic/uspstf/uspscerv.htm;  mocmemmss
nocrymHas Bepcust ot 17 urons 2009).

CKpHHUHT paka IIeHKH MAaTKH Takoke MpeJOoCTaBIseT
BO3MOXHOCTb OCMOTpETh 00JaCTH aHyca, BIarajauiia U
ByIbBbl Ha NIpEeIMET HalIu4us paka, KOTOPBIH Taioke
yare BeTpeuaercs y skeHIuH-KTRS.

CronMoCTh CKpUHMHTA paka meiku matku st KTRS
paccuutan ucxons u3 12.000 mommapo CIHA 3a
KaX/Iplif COXpPAaHCHHBIH TOJX JKM3HM IIalleHTa, 4TO
COTOCTABMMO C JaHHBIME 110 061me#t momyssiiun (ot US
$25.000 mo US 50.000 3a kaxaplii COXpaHEHHBIH TOX
JKM3HU TanrenTa) (649).

Ilo oOme#l  momymaamuuM  CYIIECTBYIOT  BECKHUE
JIOKa3aTeNbCTBA, YTO  M[OJdb3a OT  BaKIUHALUH
NepeBeIINBAeT YIIepO, HO B HACTOsAIEE BpeMs camas
Gonbas IPOJOJKUTENBHOCTh HOCIIEYIOIIETO
MOHHUTOPHUHTA COCTABIISIET 52 Mecsiia.

Bakinanuu nesodek ot BITU no 3apaxenust BITY (ast
OHKOTEHHbIX mTaMMOB 16 wu 18, Ha KoTOpBIC
npuxoautcst okosio 70 % pakoBbIX 3a00JIeBaHUH ICHKH
MaTKi, a TarKKe mramMMoB 6 wu 11, sBasrommxcs
MIPUYMHOM OOpONABOK) Oblla NMPHHATA 32 CTAHAApT B
psne crpan (650,651).

BakunHa sBISleTCS 1€aKTHMBUPOBAHHOW, W IOATOMY
MOJET OBITh MCHOJIb30BaHa U JI0 TPAHCIUIAHTALMU, H Y
KTRs, HO HeT HUKAaKMX JIOKa3aTEILCTB €€
3¢ deKTUBHOCTH u 0e30macHOCTH JUIst
UMMYHOCYIPECCUBHBIX IAI[HCHTOB.

CKpHHHHI paKa rpyau

e [lo oOried MOMyNALUUK HET BECKHX JI0KA3aTelbCTB,
YTO BBITOJIa OT CKPUHHUHTA TTepEeBEIINBaeT yIepo.

* [Io KTRs 3a001eBaeMOCTb paKOM MOJIOUHOH KeJe3bl
AHAJIOI'MYHA [10KA3aTeNsIM 110 001IeH MOy JIAHH.

e JlTo KTRS ¢ kayecTBOM >KM3HM U OXKHJAeMOM
MPOJIOJDKUTEIBHOCTBIO JKU3HH aHAJIOTMYHBIMU  O0ILei
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may outweigh harm.

Mammography for women in the general population
ages 50-74 decreases breast cancer mortality by 23%
(95% CI 13-31%) (652,653).

The incidence of breast cancer is very similar in both the
general population and in KTRs.

There are no RCTs or studies on which to base advice
for or against breast cancer screening in KTRs.

The two factors that might influence the decision to
screen are screening test performance and potential life-
years saved from intervention.

American and European transplant guidelines
recommend screening in KTRs between 50 and 69 years
with an option to screen above the age of 40 years
(627,633).

Test accuracy for mammography varies with the best
results in older women, and the worst results in younger
women.

Consideration should also be given to the potential
physical and emotional harm from false-positive and
false-negative screening tests.

Models of screening for breast cancer in KTRs suggest
that it is cost-effective in nondiabetic Caucasians (654).

Screening for prostate cancer

« In the general population, there is little evidence that
the benefits of screening outweigh harm.

« In KTRs, the incidence of prostate cancer is similar to
that in the general population.

e In KTRs, it is unclear whether the benefits of
screening outweigh harm.

Screening for prostate cancer, using prostate-specific
antigen (PSA) and/or digital rectal examination, is
controversial in the general population.

The most recent recommendation from the USPSTF is to
avoid screening men 75 years or older
(www.ahrg.gov/clinic/uspstf/uspsprca.htm; last accessed
July 17, 2009).

They also concluded that there was insufficient evidence
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MOMYJISIIMY, MOJb3a CKPUHMHIA MOXET IIepEeBECUTH
Bpel.

Mammorpadus Ui KSHIIMH M3 OO0Iel MONmyJsiiud B
Bo3pacte 50-74 5eT CHIDKAaeT CMEPTHOCTh OT paka
MojtouHo# kenme3st Ha 23% (95% Cl  13-31%)
(652,653).

Yactora 3a00JI€BaCMOCTH DPaKOM MOJIOYHOH >Kele3bl
oueHb 6mm3ka B o0me nomyssinuu u 'y KTRs.

Her uu RCT, HM MHBIX HCCIIEIOBAHHI, HA OCHOBAaHHU
KOTOPBIX ~ MOXHO ObUIO OBl  copMynIUpOBaTH
peKoMeHanuK 3a Win npotus ckpuHuHra KTRS Ha pax
MOJIOYHOM JKEJIC3bI.

[Ba dakTopa, KOTOpEIE MOTYT HNOBJIUSTE Ha PEIICHUE O
MIPOBEIEHUN CKPHHUHTA, 3TO TpOLEAypa HpPOBEICHUS
CKPUHHUHIA U TOTEHIMAJIbHAS BO3MOXKHOCTb MPOJUICHHS
JKH3HU BCIIEICTBHE BMELIATEILCTBA

AMepuKaHCKUE U €BPOINEHCKHE PYKOBOISIIME TOCOOus
TPAHCIUIAHTOJIOTOB PEKOMEHAYIOT MPOBOAUTH CKPUHUHT
s KTRs Bospacta 50-69 ner c¢ anpTepHaTUBON

IPOBEICHUS] CKPUHHMHIa B Bo3pacte crapme 40 ner
(627,633).

TouHOoCTE MaMMoOTrpaduu BapbHPYETCST OT HAMIYYIINX
pe3yabTaTOB Yy TMOKWIBIX JKEHIIMH J0 HauXyIIINX
Pe3yNIbTaToOB y OOJIee MOJIOBIX KEHIIHH.

H606XOHI/IMO TAKXE YUUTBIBATH BO3MOXHOCTH
NPUINHCHUA (I)I/I3I/I‘I€CKOFO 1 SMOIIMOHAJIbHOI'O Bp€aa OT
JIO)KHOTIOBUTUBHBIX W JIOXKHOHETATUBHBIX PE3YJILTATOB
CKpHUHUHTIA.

Mogenun mpoBeleHHMs CKPUHMHIA paka MOJIOYHOH
xkene3l y KTRS cBUmETENbCIBYIOT O TOM, YTO 3TO
9KOHOMMYECKH 3P (eKTUBHO U1 peacTaBuTeneii 0enoi
€BPOIICHIHOM PAChI, He UMeronuX auabera (654).

CKpl/IHl/IHF PaKa nmpocrartbl

e [lo 06H.Ieﬁ nonyJisiiui HET BECKUX J10Ka3aTCJIbCTB,
YTO BbIr0Jla OT CKpUHUHTIA MIEPEBEIIUBACT ymep6

e Ilo KTRs 3a0o1eBaeMOCTb pakoM IPOCTaThI
QHAJIOTMYHA [10KA3aTeJIsIM M0 001l NOomy IsIIuHg.

* [To KTRS HescHO, nepeBenMBaioT JIM IpeUMyIIecTBa
yiepd OT CKpUHHHTA.

CKpUHHHT paka MpOCTATHI ¢ UCIONB30BAHUEM MPOCTAT-
crnerpuueckoro antureHa (PSA) w/umu 1uppoBoro
PEKTaJbHOTO HCCICAOBAHMUs, BBI3BIBACT CIOPHI UL
HCTIONB30BAHMS CPEIH OOIIIeH MOMyIISLHIH.

Campie mocnennue pekomenmanuun USPSTF wusGerats
CKpUHHHTA MY>KYHH 75 neT u crapie
(www.ahrg.gov/clinic/uspstf/uspsprca.htm;  mocienuss
noctymHas Bepcust ot 17 utons 2009).

OHHU Takxke TMPUIIIIA K BBIBOAY, UYTO HET AOCTATOYHBLIX
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to assess the balance of benefits and harm for screening
men younger than 75 years old
(www.ahrg.gov/clinic/uspstf/uspsprca.htm; last accessed
July 17, 2009).

The incidence of prostate cancer in KTRs is similar to
that in the general population, and being one of the
commonest cancers in males, there is a high absolute
risk (Table 29).

However, there are no data on screening test
performance, or benefits in KTRs, and there is good
reason to believe that the performance of PSA testing
may be different in KTRs compared to the general
population.

No advice is thus given for or against screening for
prostate cancer in KTRs, beyond following local
recommendations/ standards for prostate cancer
screening in the general population.

Screening for colorectal cancer

« In the general population, there is good evidence that
the benefits of screening outweigh harm for individuals
age 50 years and older.

¢ In KTRs, the incidence of colon cancer is increased
compared to the general population, especially among
KTRs less than 50 years of age.

¢ In KTRs, there are reasons to believe that FOBT may
be less specific for colon cancer than in the general
population, but there is no evidence to believe that
colonoscopy is less sensitive or specific.

Studies in the general population have demonstrated that
the benefits of screening generally outweigh the harm
(655-658).

Guidelines for the general population in Australia/ New
Zealand, the US and in Europe, recommend screening
individuals 50 years and older, using annual FOBT
and/or colonoscopy (655).

The standardized incidence of colorectal cancer is
increased in KTRs compared to the general population,
and there is good evidence that colon cancer occurs at a
younger age in KTRs compared to the general
population (Table 29).

American and European transplantation guidelines
recommend screening either at age 50 years, or at the
age at which it is recommended in the general
population in each country (627,633).
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OCHOBAHUM ISl OLIEHKU OajlaHca BBITOJbI U yiepoa ams
MPOBEJICHUST CKPHHWHTAa MYXXYHUH MOJOXe 75 Ier
(www.ahrg.gov/clinic/uspstf/uspsprca.htm;  mocnenuss
nmoctymHas Bepeust ot 17 uronst 2009).

3a001eBaeMOCTh paKOM MpPEACTATeIbHON IKene3bl y

KTRs ananmormuna mokazarenro cpeam — oOmieit
nomyJsiuMy, M Oyay4d  OZHHUM M3 CaMbIX
pacrpoCTpaHCHHBIX  BHIOB  paka y  MYXXYHH,

abCOIIFOTHBIN PUCK BBICOK (CM. Tabmumiry 29).

OpHako HET JaHHBIX 110 METOJIUKE BBIOJHEHHS
CKpUHUHTa Ui o npeumymiectBax it KTRS, Ho ecTh
BCC OCHOBaHMS IIOJNaraTh, 4Yro BbINONHeHHEe PSA
TECTUPOBaHUS JOJDKHO oTimuatbes it KTRS mo
CPaBHEHUIO C OOl MOMyIIsIuei.

Ilo »Toit mpuYnMHE HET OCHOBaHWH (HOPMYITHPOBATH
peKOMEHIAaMK 3a WIH NPOTHB CKPHHHHTA paka
mpoctatel v KTRS, KpoMe MeCTHBIX peKoMeHIaruii/
CTaHIApTOB 10 CKPHHHUHTY paka IMpOCTaTel B OOIIeH
TIOTYJISIIHY.

CKpPHHHHI paKka NpAMOH KHIIKH

e Ilo oOmeii MOMYJIAINA  UMEIOTCS  BECKHE
JOKa3aTeNbCcTBa,  YTO  BHITOA  OT  CKPHHHHTA
nepeBemnBaeT ymep0 i ymn Bo3pacta 50 ner u
cTapure.

* [To KTRs 3a6oneBaeMOCTh pakoM KHIIEYHUKA BBIIIE
[0 CPAaBHCHUIO C 00LIeil MOImyIAIel, 0cOOEHHO cpenn
KTRs momnosxe 50-neTHero Bo3pacra.

e Jlo KTRS uMeroTcs OCHOBaHMS I10JIarath, 4YTO
HCCIIeIOBAaHUE Kajla Ha CKPBITYI0 KPOBb MOXET OBITh
MeHee S(QQEKTUBHBIM /ISl paKa KUILEUYHHKA, YEM CpeIu
oOieil MOmyJsiiik, HO HET HHUKAKHX J0Ka3aTesbCTB,
YTO KOJIOHOCKOIIHUS SIBIISIETCS MEHEE YYBCTBHTEIBHBIM
WU CIICIIU(UYHBIM METO/IOM AUATHOCTHKH.

Hccnenosanust cpenu o0ei Oy SN
MPOJIEMOHCTPUPOBAJIH, YTO TPEMMYILIECTBA CKPUHHHIA
00BIYHO TTepeBeImnBaioT yiiepo (655-658).

PykoBogmsimime mocoOus — 1uisl OOIIed MONmyJsUd B
Asctpanuu / Hosoit 3enanauu, B8 CIIA u B EBpome
PEKOMEHIYIOT HPOBOANTH CKpUHUHT [uisi aul 50 et u

cTapiie, HCHOJB3Yysl eKEroAHbIe aHAIM3bl Kana Ha
CKPBITYIO KPOBB /MK KoJIOHOCKOMHIO (655).
CraHoapTH3HPOBAaHHAS  PACIPOCTPAHCHHOCTH  paka

npsMoi kumku yBennuusaercss y KTRS mo cpaBHeHHIO
c of0med mWOmymsAmued, W  HUMEITCI  BECKHe
JIOKa3aTeNIbCTBA TOTO, YTO PAK KHIIKH Pa3BUBAETCS B
Oomnee panHeMm Bo3pacte y KTRS mo cpaBHEHHIO ¢
o6mieit momysisireit (Tabimra 29).

AMepuKaHCKHEe U eBPOINEHCKHe PYKOBOISIIME 1ocoOus
TPAHCIUIAHTOJIOT OB PEKOMEHYIOT MIPOBOANTH
CKpHUHHHI B Bo3pacte S50 jer wiu B BO3pacte, KOTOPBIH
pEeKOMEHyeTCs sl OOIIed MOIMyJIIUA B KOHKPETHOM
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Screening with FOBT may be less specific in KTRs,
given that the incidence of positive tests from CMV
infection and drug toxicities may be high.

The harms of colonoscopy must be carefully considered
in each individual based upon their comorbidities, since
the consequences of the potential complications of
colonoscopy are influenced negatively by
immunosuppression.

In the absence of data on the benefits and harm of
screening of KTRs for colon cancer, it is suggested that
screening should be performed as currently
recommended for the general population with careful
individual risk—benefit analysis based upon overall
prognosis and comorbidities.

A recent analysis suggests that the benefits may
outweigh the harm from screening of KTRs aged 35-50
years (659).

American Journal of Transplantation 2009; 9 (Suppl 3):
S86-S88 S87

Screening for hepatocellular cancer

« In KTRs, the risk of hepatocellular carcinoma is higher
than in the general population.

« In the general population, there is no evidence that the
benefits of screening outweigh harm.

There are screening recommendations in high-risk
groups (patients with cirrhosis and those who are
hepatitis B carriers) that include abdominal ultrasound
and alpha-feto protein testing every 6-12 months (660—
662).

Testing every 6 months is based on the estimated
doubling time of this tumor (660).

The Work Group chose a 12-month testing interval,
given uncertainties of the benefits and harm of testing.

Both tests have limited specificity and sensitivity (663).

Nonetheless screening by gastroenterologists in high-
risk patients is reported to be about 50% by
questionnaire survey in the United States (664,665), the
interventions have significant risks and no RCTs have
demonstrated survival benefits.

There have been several cost-effectiveness studies but
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crpane (627,633).

CKpHHUHT C aHAJIU30M KaJla Ha CKPBITYIO KPOBb MOMKET
ob1Th MeHee crierduunabiM it KTRS, yunteiBas, uro
yacrora CMV-HHpEKIMH M TOKCHYHOCTH MpernapaToB
MOJKET OBITh BHICOKOM.

Bpeﬂ KOJIOHOCKOIINH HeO6XOZ[I/IMO TIIATCIIBHO
paccMaTpuBaTh U KaXXAOro 4Y€JIOBEKa C Yy4€TOM €ro
CONIYTCTBYIOIIUX 33.60J'IeBaHHI>i, IIOCKOJIBKY Ha
IIOCJICACTBUA NOTCHIHAJIbHBIX OCJIO)KHCHUH oT
KOJIOHOCKOIIMM HETaTUBHO BJIUACT UMMYHOCYIIPECCHUL.

IIpu oOTCyTCTBUM JaHHBIX O IPEUMYILECTBAaX HaJ
BpeIOM CKpuHMHra paka kumednuka y KTRs
TIpenyiaraeTcs BBIIONHITH CKPUHHHT C TOH YacTOTOM,
KaK 3TO B HACTOSIIIEE BPEMsI pEKOMEHIOBAHO IS OOIIeH
TIOMYJISALHY, c IIPOBEACHUEM TIIATEIEHOTO
WHIVBHAYaJIbHOTO  aHalM3a pHCKAa M TIOJbB3b,
OCHOBaHHOTO Ha OOINEM MPOTHO3¢ M COIYTCTBYIOMINX
3a00J1€BaHMIX.

Iocnenuuii aHamu3 IMOKa3bIBAE€T, YTO BBIFOJBI MOTYT
nepeBecuts Bpex oT ckpuHuHra KTRS B Bo3pacte 35—
50 ner (659).

CKPHHHHI renaToue/UIIJIAPHOro paka

e [To KTRS puck renaTouleuIONSpHONR KapLUHOMBI
BBIIIIE, YEM CpeIy OOLIEH MOMyISIUH.

e [lo oOuiell momyssMKM HET BECKHX JOKa3aTelbCTB,
YTO BBITOJIa OT CKPUHHHTIA TIEPEBELIMBAET yIIEepO.

VimMeroTcss peKOMEHOAaUMH 10 CKPHHHHTY B IpyIIax
BBICOKOTO pHCKa (U1 HALMEHTOB C LHPPO3OM U
HocuTenel rematuTa B), comepikainue peKOMEHIalun
npoBoauTh Y3W OpromiHoN MOJOCTH M TECT Ha ajbda-
(eromporenn Kaxpie 6-12 mecsiies (660-662).

TeproqUUHOCTE KaX[ble 6 MeCAEB OCHOBBIBAETCS Ha
[peNoIaraeMoil yIBOCHHOW CKOPOCTH Pa3BUTHUS 3TOM
omyxouu (660).

Pabouas I'pynma BbIOpana MHTEpBaN TECTUPOBAHUS B
12 wMecsaneB BBULY HEONPEIEICHHOCTH BBITOABL U
yiep6a TeCTHPOBAHHUS.

O0a TecTa MMEIOT OIPAaHUYCHHYIO CHENUGHYHOCTH U
YyBCTBUTENHHOCTH (663).

Tem He MeHee, TaCTPOIHTEPOIOTHYECKUH CKPHHHUHT Y
OOJIBHBIX C BBICOKAM DPHCKOM, IPOBOJISIIUNACS B OKOJIO
50% cmyuaeB, cormacHo ompocoB B CIIIA (664,665),
UMEET 3HAYUTEIBHBIE PUCKM OT BMENIATENbCTBA, U HET
RCTS, mpoaeMOHCTPHPOBABIIKX BBITOJBI IO
BBIKHBAEMOCTH ITAIIUCHTOB.

IIpoBeneHO HECKONBKO UCCIeAOBaHUN 3()(HEKTUBHOCTH
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the conclusions have varied widely from very cost-
effective to values exceeding US$ 250 000 per quality-
adjusted life-year (666).

The US National Cancer Institute does not recommend
screening www.cancer.gov/cancertopics/pdg/
screening/hepato/cellular/healthprofessional/
page2; last accessed July 17, 2009) largely because of a
concern of uncommon but significant harm due to
invasive testing after false-positive screening.

There have been two large population-based RCTs in
Asia in HBV-infected subjects.

The larger study showed some benefit, but was of poor
quality, and the second showed no benefit (667,668).

The highest-risk group of KTRs with otherwise good
prognosis are those with compensated cirrhosis and
chronic viral hepatitis, especially HBV (669).

Given that the benefits are inconclusive in high-risk
nontransplant patients, the recommendation of the US
National Cancer Institute is not likely to differ in KTRs.

Screening for renal cell cancer

* In KTRs, the incidence of renal cell carcinoma is much
higher than in the general population; however, there is
no evidence that the benefits of screening outweigh
harm.

Screening is not generally recommended in the general
population.

Both relative and absolute risks of renal cell cancer are
substantially increased in KTRs compared to the general
population.

Although there is no good evidence that mortality is
reduced, several United States, European and Asian
centers are screening for renal cell carcinoma after
transplant (670-672).

The rate of renal cell carcinoma (number per years of
follow-up) is difficult to determine from these reports,
but appears to vary considerably.
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3aTpar, HO MX BBIBOJBI MHUPOKO BaphHUPYIOTCS OT OYEHD
BBICOKOH  3(ddekTHBHOCTH [0  3aTpaT  CBBILIE
US$250.000 3a roa ysydIIEHHOTO KauyecTBa >KM3HH-
(666).

Harmonasneueiii uactutyT paka CHIA (The US National
Cancer Institute) He pekOMeHIyeT MIUPOKOE IPOBEICHHE
CKPUHUHTA (www.cancer.gov/cancertopics/pdg/
ckpununr/hepato/corossie/healthprofessional/page2;
nocieaHsst goctynHas Bepcus ot 17 nronst 2009 roga)
n3-3a OIACCHUH HEYaCTHIX, HO 3HAYUTENIBHBIX CUTYyaINH
OpUYMHEHHsT  ymepba — BCIGACTBHE  MHBA3HBHOTO
TECTUPOBAHHUSA IMOCJIE IOIYy4YCHHS JIO)KHOIIO3UTHBHBIX
Ppe3yJIbTaToB.

B AsuaTckoMm perrioHe ObUIH MPOBEACHBI ABA KPYIHBIX
RCT 1m0 3apaxeHuto BUpycOM remnatura B, 0CHOBaHHBIX
Ha JIOKAJIbHBIX JeMOrpagUuecKiX 0COOCHHOCTSIX.

Bonee KpymHOEe HCCIIEOBAaHHE IOKA3aJ0 HEKOTOPhIC
BBIFOJIbI, HO OHO OBLIO O0JIee HU3KOTO KauecTBa, BTOPOE
HCCIIeIOBaHUE HE BBISIBHJIO MMOJIb3bI (667,668).

KTRS wu3 rpynmsl HauGoJIbIIETO PUCKA, HO IIPU 3TOM C
XOPOLIMMH MPOTHO3aMH, 3TO auua c
KOMIICHCHPOBAHHBIM oppo3oM u XPOHUYCCKUM
BHPYCHBIM TematutoM, ocobenno HBV (669).

C yd4eroM TOro, 4YTO IPEUMYIIECTBA OKA3bIBAIOTCS
Oecronie3HbIMH  Cpefd  OOJIBHBIX ~ C  BBICOKHM
MMOCTPAHCIUIAHTAIIMOHHBIM ~ PUCKOM,  PEKOMCHIAINU
Harnuonanpaoro uHCTHTyTa paka CIIIA Bpsa Jin MOTYT
ObITh uHBIMH I KTRS.

CKPHHHHT M0YeYHO-KJIETOYHOI0 paKa

* ¥V KTRs mnodeuHo-kJIeTOYHAs KapLIUHOMA BCTpeUaeTcs
ropasfo dalie, 4eM cpelu oOIeil MOMmyJIsIMY; OfHAKO,
HET HUKaKHX JOKa3aTelbCTB TOTO, YTO MPEHUMYIIECTBA
CKPHHHHTA TIePEBEIINBAIOT BPEI.

CKpUHUHT st o0meit
PEKOMEHIYeTCH.

nonyJsinun O0OBIYHO HE

W oTHOCUTENBHBINH, U aOCOMIOTHBIN pUCK 3a00NeBaHUs
[IOYEYHO-KJIETOYHBIM DPaKOM CYLIECTBEHHO BBILIIE Yy
KTRS no cpaBHeHHIO ¢ 00LIel MOMyIsAIuei.

HecMoTpst Ha OTCYTCTBHE BECKHX JIOKA3aTEIbCTB, UTO
CMepTHOCTh cHIDKaeTcsi, (670-672) B HeCKOJbKUX
AMEPUKAHCKHX, €BPOMEHCKHUX ¥ a3HaTCKUX IIEHTpax
[POBOAWTCSL ~ CKPUHMHI  HAa  MOYCYHO-KICTOYHYHO
KapIXHOMY IOCJIE TPAHCILTAHTALIH.

TlokazaTenb 4acTOThI MMOYEYHO-KJIETOUHOMN KapIMHOMBI
(‘-II/ICJ'IO CJIydac€B Ha KOJIMYECTBO JIET IIOCICAYIOMICTO
MOHI/ITOPI/IHl"a) M3 3TUX OTUYCTOB TPYAHO OIPECACIUTD, HO
MNpEeACTaBJIACTCA, UYTO AaHHBIC BECbMa pa3jInvarOTCs.
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Two important risk factors for renal cell carcinoma in
these reports were prior renal cell carcinoma and the
presence of acquired cystic disease.

A medical decision analysis conducted several years
ago, predominantly in dialysis patients with low
expected survival rates, determined that the benefits of
routine screening would be low (673).

Screening will likely detect many unimportant lesions
that will require further investigation, treatment and thus
possible harm.

Nonetheless, significant benefits could accrue to higher-
risk transplant recipients with better than- average life
expectancy.

Patients with prior renal cell cancer are at risk of both
recurrence and new primaries, irrespective of whether
they have been transplanted.

Some diseases, such as analgesic nephropathy, tuberous
sclerosis and acquired cystic disease are associated with
an increased risk of renal cell carcinoma.

The American Society of Transplantation guidelines
found no evidence to advise screening with either
imaging or urine cytology (627).

Research Recommendations

» Observational studies are needed to better define
agespecific SIR for most cancers, with preliminary
analyses suggesting that younger KTRs have a greatly
increased SIR compared to older KTRs.

« Studies on the performance of FOBT in KTRs would
help determine its potential role for screening KTRs.

* A RCT should be performed to assess the benefits and
harm of screening vs. no screening for renal cell
carcinoma.

Preliminary data are needed to define mortality rates
from renal cell carcinoma after transplantation, and
determine age-specific SIR, since analyses suggest that
younger KTRs have a greatly increased SIR in
comparison to older KTRs.
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JlBa BaXHBIX (haKTOpa PUCKA VIS TOYEYHO-KIETOUYHOTO
paka, 0003HaYeHHBIX B JTHX IOKJIaJaX, ObUIM paHee
BBISIBJICHHBIH TOYEYHO-KJICTOYHBIH PaK W TPUCYTCTBUEC
NIPUOOPETEHHOTO TOJIMKUCTO3A.

HpOBe,E[eHHI:Iﬁ HECKOJIBKO JIET Hasazn aHaiu3
MEIUIUHCKHUX peIHeHPIﬁ, NpEUMYIICCTBEHHO o
JUAJIM3HBIM  MNMallMCHTaM C HHU3KHMHW IIOKa3aTcJIsIMU
0XKngacmMoro BBIDKMBAHUA, YCTaHOBHII, 4qTo

MIPpEeUMyIICCTBA INIAHOBOT'O CKPUHUHTA 6yZ[yT HHU3KUMH

(673).

CKpHHHHT ~ CKOpee  BCEro  JacT  BO3MOXKHOCTh
oOHapyXHBaTh ~ MHOTHE HE OYECHb  CEpbE3HBIC
00pa30oBaHus, KOTOpbIE MOTPEOYIOT MOMOIHUTEILHOTO
M3y4eHHUs], TICUCHHS U TEM CaMbIM MOXKET BbI3BaTh BPE/I.

Tem He MeHee, 3HAYMTENIbHBIE MPEUMYIIECTBA MOTYT
MOJIYYHUTh PELMIIMEHTHl C BBICOKMM YPOBHEM PHUCKA U
“MeromKM 0osiee BBICOKHE, YeM CpEeIHHUE, MOKa3aTeln
0’KMJIaeMOH NPOJIOIKUTEIBHOCTH KHU3HU.

IlanueHTsl ¢ paHee BBIABIEHHBIM NOYEYHO-KIETOUHBIM
pakoM IOABEPraloTCs M PHUCKY DPELUIUBA, U HOBBIX
HEepPBUYHBIX  00pa30BaHUi, HE3aBUCHMO OT TOTO,
NIEPEHECIIN JIM OHH IIEPECAJKY OPIaHOB.

Hekoropsie 3aboneBaHuns], Takwe, KaKk aHAIre3MYecKas
HedpomnaTus, TyOepO3HBIH CKIEpO3 U MPUOOPETEHHBII
MOJTUKKCTO3, CBS3aHBl C IMOBBIIMICHHBIM PHCKOM paka
[IOYEYHOTO ATUTEIIHS.

PykoBomsme mocoOusi AMepUKaHCKOTO CO0OIIecTBa
TPAHCIUIAHTOJIOTOB HE HAIUIA JIOKA3aTeNIbCTB ISt
peKOMEeHIaIui MPOBOJIUTH CKPUHHHT c
peHTreHo0caenoBanemM/ JIMarHOCTHYECKOM
BHU3yalu3alyeil WIM LUTOJIOTMYECKUM HCCIeJOBAaHUEM
mouu (627).

Hayuno-UccienoBarebckne peKOMeHIANMU
e (OOcepBalMOHHBIE HUCCIIETOBAHUI HEOOXO0IMMO
MPOBOJWTh Ui 0OoJiee  YETKOTrO  OIpeCTCHHUS
Bo3pactocnenupuyecknx  mokazareneir  SIR s
OOJBIIMHCTBA BUAOB paka, C TMPEABAPUTCIHLHBIM
aHaM30M, mpefnoiaras, 4yro Oonee Momonsie KTRS
AMEIOT 3HauuTeabHO Oosiee  BeicOkmi SIR  mo
cpaBHeHuIo ¢ Oonee noxuinbiMu KTRS.

e HccnenoBaHus 1O TNPOBENCHUIO aHAIM3a Kaja Ha
cKpbITyt0 KpoBb Y KTRS Moriu Obl HOMOYb ONpENEInTh
€ro MOTEHLUATbHYIO ponb Uit ckpuHuHra y KTRS.

* Heo6xomumo mpoBectt RCT asist olieHKH TOJIB3BI U
Bpefa OT CKPHHHHTa VS. HENPOBEICHHE CKPHHHHIA
[I0YEYHO-KJICTOYHOTO PaKa MOYCYHOTO AMUTEIIHS.

Heobxoqumel Mpe/IBapUTEIIbHBIC JIaHHEIE ini:s
OTpEJCNICHUsT T0Ka3aTelii CMEPTHOCTH OT MOYECYHO-
KJIETOYHOIO paka Tocie TpPaHCIUIAHTAUUH M IS
onpeneneHus  Bo3pacTrocnenuduuyeckux IMokaszareneit
SIR, nockonbKy aHamu3 mpenmnonaraer, 4ro Ooiee
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mosogsie KTRS uMeOT 3HAUMTEIhHO 00JIee BBICOKHE
SIR o cpaBuenuto ¢ noxmwibivu KTRS.

Hcrounnk: S88 American Journal of Transplantation
2009; 9 (Suppl 3): S86-S88
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CHAPTER 20: MANAGING CANCER WITH REDUCTION OF

IMMUNOSUPPRESSIVE MEDICATION

I'JIABA 20: BEAEHUE OHKOJIOIT'HYECKOI'O NALHIUEHTA C COKPAIIEHUEM
NMMYHOCYIIPECCUBHBIX ITPEITAPATOB

20.1: We suggest consideration be given to reducing
immunosuppressive medications for KTRs with
cancer. (2C)

20.1.1: Important factors for consideration include
(Not Graded):

« the stage of cancer at diagnosis;

e whether the cancer is likely to be exacerbated by
immunosuppression;

« the therapies available for the cancer;

» whether immunosuppressive medications interfere
with  ability to administer the standard
chemotherapy.

20.2: For patients with Kaposi sarcoma, we suggest
using mMTORi along with a reduction in overall
immunosuppression. (2C)

KTRs= kidney transplant recipients; mTORi=
mammalian target of rapamycin inhibitor(s).

Rationale

e In KTRs, cancers that have a high or moderately
increased SIR (e.g. >3.0) are likely caused or
exacerbated by immunosuppressive medication.

e In KTRs that develop cancers likely to be caused or
exacerbated by  immunosuppressive  medication,
reducing immunosuppressive medication may prolong
survival.

e In KTRs, cancers that have a low SIR (e.g. <1.5) are
unlikely to have been caused or to be exacerbated by
immunosuppressive medication.

e In KTRs that develop cancers that are unlikely to be
caused or exacerbated by immunosuppressive
medication, reducing immunosuppressive medication is
less likely to have a significant effect on survival, and
may increase the risk for acute rejection.

e Reduced quality of life from graft loss must be
balanced against the potential for prolonging survival by
reducing immunosuppression.

20.1: Mpbl mnpemsiaraeM paccMOTpeTb BONPOC O
BO3MOKHOCTH COKpPALEeHUS] WMMYHOINOJABJISIOIIEH
Tepanuu 1 KTRs ¢ pakom. (2C)

20.1.1: Baxueiimme QaxkTopsl A H3YyUeHHS
BKJIIOYAlOT B cebsi caenyomue (YpoBen» He
Juddepenuuponan):

* cTajusl paKka MpH MOCTAHOBKE THATHO3A;

* BEPOATHOCTH YCYI'yOUTH pakKoBoe 3a0oJieBaHHe
HMMYHOIIOAABJISAIONIEH Tepanueit,

* BUJBI TEPanuM, J0CTYIHbIE NMPH AAHHOM PaKOBOM
3200J1€BAHUM,

* MELAKT JIH UMMYHONIOAABJSIONINE MeIUKAMEHTbI
BO3MOKHOCTH TPOBOAUTL W  KOHTPOJIHPOBATH
npoueaypbl CTAHIAPTHONH XMMHOTEpaNHnu.

20.2: Jins manueHtoB ¢ capkomoii Kamomm, Mbl
npejaraeM ucnoias3oBatb MTORI Hapsigy ¢ o6mum
COKpalleHneM HMMYHOIOAABJISAIONIEll Tepanuu.

O0ocHoBaHueE

* ¥V KTRs pak, uMeromuii BBICOKMH WJIM YMEPEHHO
yeenuueHHelii  SIR  (mampumep, >3.0), mo Bcei
BEPOSITHOCTH BBI3BIBACTCS Win ycyryonsercs
MMMYHOTIOABIISIONIEH Tepanueil.

* ¥V KTRS, xoria BeposTHOI NPUYUHON paka SBISETCS
MMMYHOTIOAABISIOMAs Tepanus WIH OH yCyryomsercs

TaKOBOU Tepanuei, YMEHbLICHUE
MMMYHONOJIABIISIIOIIMX ~ JIEKApCTB  MOXKET IPOIHTh
BBDKUBAHUE.

* V KTRS ¢ pakom, umerormux Huskuit SIR (Hampumep,
<1.5), MajOBEpOSATHO, YTO IMPUYUHON paKa SIBISACTCS
MMMYHOIIO/IaBIIAIONIAsl TEeparusl WIA OH yCyryoisercs
TaKOBOM Tepamueil.

* V KTRS, korza BeposTHOH NMPUYUHON paka Bps JH
ABJIACTCA UMMYHOIIOJAABIIAIOLIAA TCparns WIW OH BPSAQ
IM  ycyryOJsieTcsl TakOBOW Tepanuel, yMEHbIICHHE
HMMMYHOTIOJaBIISTIOIIEH Tepanuu c MeHbIIIeH
BEPOATHOCTBIO ~ CMOXKET  OKa3aThb  3HAYUTENHHOE
BO3JEHCTBHE Ha BEDKMBAHUE, HO MOXET HOBBICHTH PHCK
OCTPOTO OTTOPIKEHUSI.

¢ CHIJKEHHE KayeCcTBa XKU3HU OT THOeTH TpaHCIUIaHTaTa

JOJIDKHO OBITh c6anchnpOBaH0 IIPpOTUB
TOTCHIIMAJIBHOT'O MPOMJICHUSI CpOKa BBDKHMBAHHUSA ITYTEM
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» Reducing immunosuppressive medications may reduce
complications of cancer chemotherapy.

« In KTRs with Kaposi sarcoma, dramatic reductions in
lesion size have been associated with a change in
immunosuppressive medication to mTORIi.

In KTRs, non-renal cell cancers that have a high SIR
(e.g. >3.0) are likely caused or exacerbated by
immunosuppressive medication.

There is strong evidence that immunosuppressive
medication increases the risk of some specific types of
cancer, notably cancer that may be caused by viruses
(Table 30).

There is little evidence that specific immunosuppressive
agents are more likely than others to increase the risk of
cancer.

It is more likely that the total amount of
immunosuppressive medication increases the risk for
cancer, rather than the type of immunosuppressive
medication per se.

Observational data have suggested that there is an
association between PTLD and the use of biological
anti—T-cell agents (674).

There is evidence from post hoc analysis of RCTs that
there was a reduction in cancer incidence in sirolimus
treatment arms (119,675).

However, the numbers of patients developing cancer
were small, and the post hoc nature of the analysis
increases the possibility that the results were due to
chance.

To reduce immunosuppressive medications in KTRs
diagnosed with cancer is a difficult decision.

There is evidence that the risk of de novo cancer returns
to pretransplant levels after graft failure (676-679),
suggesting that reducing immunosuppressive medication
may be warranted.

Experimental studies have demonstrated the specific
capacity of CNiIs to increase metastasis (680).

Clinical studies have implicated antiproliferative agents
in increased, and mTORI in relative reduction in cancer
risk.
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YMCEHBIICHUA I/IMMyHOHO,E[aBIISIIOH.[Cﬁ TEpaIunu.

e CHmxeHue PIMMyHOHO,Z[aBIIHIOH.[efI TEpalMu MOXKET
YMEHbBIIUTH OCJIOXXHCHUA oT HpOTHBOpaKOBOﬁ
XUMUOTECPAIINHU.

* ¥V KTRs ¢ capkomoii Kamoum peskoe cokparieHue
pasmepa IMOpaKCHHsT OBLIO CBSI3aHO C HM3MCHECHHEM
UMMyHOTOZaBJsttoInei Teparnun Ha MTORI.

Y KTRS ¢ Henode4HOKIETOUHBIM pakoM, korma SIR
sIBJIsieTCsl  BhICOKMM  (Hanpumep, >3.0), BeposATHOI
OpPUYMHON  paka  SBISIETCS  MMMYHOIIOJIABIISIFOIAS
Tepanus WU OH yCyryOIseTcs TAKOBOH Teparuen.

CylecTByloT BECKHME JO0Ka3aTelbCTBA TOTrO, 4TO
MMMYHONOJABIISIONIAasl ~ Tepamusi  IOBBILACT  PHUCK
HEKOTOPBIX ~KOHKPETHBIX BHAOB paka, OCOOEHHO

PaKoBBIX 3a60JIeBaHUM, KOTOPbIE MOTYT OBITh BBI3BAHEI
Bupycamu (cm. Tabmuiy 30).

Hmeercs maino J0Ka3aTcIbCTB TOI'O, 4YTO Kakue-1100
KOHKPETHBIC HUMMYHONOJAABJIAIOIINE Aar¢HThI 6om>me,
YeM ApyTue MOT'YT ITOBBICUTH PUCK PA3BUTHA paKa.

Bonee BeposiTHO, uTO cKopee oOmuil  00BeM
I/IMMyHOHOZ[aBJ'ISII'OH_Ieﬁ TCparny IMOBBINIACT PUCK paka,
4eM THI MMMYHOIOJABISIONINX IMPENapaToB caM Io
cebe.

JlanHbIe 00CepBAIlMOHHBIX ~ HAONIOJCHUN  Jamu
BO3MOXKHOCTh TPEAINOJIOKHUTE, YTO CYHIECTBYET CBSI3b
mexnay PTLD u ucnons3oBanreM OHOJOTHYECKUX aHTH-
T- kJIeTOYHBIX areHToB (674).

Ecte mokasarenscTBa M3 IOMOJHUTEIBHOIO aHAlU3a
RCTSs, uro OBUIO OTMEUYEHO CHIKEHHE 3a00J1€BAEMOCTHU
pakoM B rpymmnax, noiy4asiux cupoiaumyc (119,675).

OnHaKo YHCIIO TMAIMEHTOB C Pa3BHBAIONIMMCS PaKOM
OBUIO HEBEJIMKO, U JIOTIOJIHUTENILHBIN XapakTep aHalu3a
RCTs ananu3a mOBBIIIAET BEPOSTHOCTH TOTO, YTO
PE3yIBTATHI OBLUTH CITyIaiflHBIMH.

YMmensirenue nmmyHononasistronteii repammn y KTRS ¢
JUarHOCTUPOBAHHBIM ~ PAaKOM  SIBISIETCS  TPYAHBIM
pelICHHEM.

VMeroTcst J10Ka3aTenberBa TOTO, YTO PHCK Pa3sBHTHS
paka de NOVO Bo3BpalaeTcs K JOTPACIUIAHTALMOHHBIM
ypOBHsIM Tociie rubesnu Tpancmiantata (676-679), uro
Jenaer OOOCHOBAHHBIM IIPEAINOIOKEHUE O TOM, 4YTO
CHHMKCHUC HMMyHOHOZ[aBH?IIOH_[eI}’I TCpaHI/II/I MOXET 6LITI)
OHpaBZ[aHHBIM.

DKCreprMeHTaIbHBIC HCCIIeJOBAHMS
MPOJIEMOHCTPUPOBAITH KOHKpeTHbIe criocobHocTH CNIS
yBeIMInBaTh MeTactasuposanue (680).

KinHnueckne  WCClIeNOBaHUS — JAlOT — BO3MOXKHOCTB
HOPENIONIOKUTh, YTO PHUCK paka IOBBIMIACTCS IpU
UCIIOb30BAHUU AHTUNPONU(EPATUBHBIX areHToB, WU
yMEHBIIIAaeTCst Ipu ucnons3oBanuu MTORI.
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However, there have been no RCTs testing the effects of
reducing or  withdrawing immunosuppressive
medications in posttransplant cancer, and it is possible
that established cancer and de novo cancer behave
differently under the influence of immunosuppression.

The standard established treatment for PTLD and
Kaposi’s sarcoma includes reducing
immunosuppression, and this has proven to be sufficient
to control or eliminate tumors in some KTRs (681).

The decision to reduce or withdraw immunosuppressive

medication must also balance quality of life with and
without a functioning transplant, if cessation of
medication results in graft rejection.

Altogether, evidence suggests that consideration should
be given to reducing immunosuppressive medications in
each individual, but since this evidence is weak, the type
of cancer, stage of disease, and patient preferences
should be taken into account.

Hcrounux:American Journal of Transplantation 2009;
9 (Suppl 3): S89-S90 S89

In KTRs, cancers that have a low SIR (e.g. <3.0) are
unlikely to be caused or exacerbated by
immunosuppressive medication.

In distinction to those cancers in which the SIR is
elevated in immunosuppressed KTRs, cancers in which
there is no evidence for an increased risk from
immunosuppression have no rationale for reducing or
ceasing therapy.

In KTRs who develop cancers that are unlikely caused
or exacerbated by immunosuppressive medication,
reducing immunosuppressive medication will likely
have little effect on survival, and may increase the risk
for acute rejection.

There are no data to support or refute altering
immunosupression after development of cancer of the
prostate, breast, ovary, uterus, pancreas, brain glioma or
testis.

However, many of the complications of cancer
chemotherapy are also complications of
immunosuppressive agents used in KTRs, and reducing
immunosuppressive medications to prevent or treat

SECTION 4 CHAPTER 20

Opnako He Obuto mnpoBeaeHo Hukakux RCTS mo
TECCTUPOBAHUIO HOCJ’[G,ZICTBI/Iﬁ CHMIKCHHA HJIIM OTMCHBI
MMMYHOTIOAABIISIOIIEH Tepanuu pu
MOCTTPACILIAHTAIIMOHHOM paKe, 1 BO3MOXKHO, YTO paHee
HMEBIIHECs] PAaKOBbIE 3a00sieBaHmsI U pak de NOVO BeayT
ce0sl T0-pa3HOMY T10JT BIUSTHHEM WMMYHOTOAABIISIONIEH
TEpaIHH.

VYcraHoBneHHbl craHgapT 1o JeueHuto PTLD u
capkombl Kamomu BximtouaeT B ce0Osi  cokpalieHue
HMMMYHOIOABIIAIONIEH Tepanuy, u 65110
MOJTBEPIK/ICHO, YTO €ro J0CTaTouHO 11sl 3 hekTHBHOTO
YIOpaBIeHUS JICYCHHEM WM JIMKBUIALUM OMYXOIH Y
Hekotopsix KTRS (681).

Pemenne COKpaTuTh 70 71 OTMEHHTh
MMMYHOIIOAABIISIONIIE JIEKapCTBa TaKKe IODKHO OBITH
cOaaHCUpPOBaHO c Ka4eCcTBOM KHU3HU c
(YHKIMOHMPYIOIIMM TPAHCIUIAaHTaTOM Win 0e3 Hero,
IIOCKOJIKY ~ TIpeKpalieHne  HMMMYHOIIOJaBIIsIoIei
TEepalMd  MOXET  IPHUBECTH K  OTTOPXKEHUIO
TpaHCIUIaHTATA.

B o00mieit Cio)XHOCTH UMEIOIIHECT J0Ka3aTeabCTBa
CBUJICTEIBCTBYIOT O TOM, YTO CJEAYeT pacCMOTPETh
BO3MOXHOCTH COKpaH_ICHI/IH I/IMMyHOHOJIaBJ'ISIIOIJ_II/IX
MEIMKAMEHTOB MO Ka)XIOMY MAlMEHTY, HO MOCKOJIbKY
STH  JIOKA3aTeNbCTBA HEJOCTATOYHO  YOCTUTENBHBI,
cleflyeT TPUHUMATh BO BHHMAaHHME TaKXe THII paka,
CTaIuIo 3a00JieBaHus U peepeHIINH MAIlUEHTOR.

VYV KTRs ¢ pakom, umeromux Huskuii SIR (Hampumep,
<3.0), ManoBepOSsITHO, YTO NPUYMHOIN paKa SBISETCS
MMMYHOIO/JIABJISIIOIIAsl Tepalusi WM OH YCYryOJsercs
TaKOBOM Tepamnueil.

B ornmume or Tex BUIOB paka, npu kotopoM SIR y
KTRS noBsiaeTcs 0T UMMYHOIIOIABIISIIOIICH TEpariy,
N0 BWJAAaM paka, N0 KOTOPbIM HET JI0Ka3aTeNIbCTB
MOBBIIICHUS] PHCKA OT UMMYHOIIO/IABIISIONICH TEeparuy,
HET OCHOBaHHS JUI YMEHBIICHHUS WM MpPEKpaICHUs
TEparuu.

Y KTRs, xorma BeposTHOW MPUYMHON paka BpsA U
SIBJISIETCS. UMMYHOTIOIABIISIONIAsl Tepanusl WIH BPS JIH
OH ycyryOusieTcsi TakOBOW Tepamued, yMEHbIICHHUE
UMMYHOTIOIaBIISIOLIeH Tepanuu c MEHbLIeH
BEPOSITHOCTHIO ~ CMOXKET ~ OKa3aTh  3HAYUTEIIbHOE
BO3/ICHCTBUE Ha BBKMBAHHE, HO MOXKET MOBBICUTH PHCK
OCTPOT0 OTTOPIKECHHUS.

Her naHHBIX 11 NOOAEPKKH MM  ONPOBEPKEHUS

HCO6XO}II/IMOCTI/I U3MCHSATH I/IMMyHOHO}IaBJ'[ﬂIOH_IyIO
TEpanui0 TOCJIE pa3BUTHA paka TPEACTATeILHON
JKEJIEe3bl, MOJIOYHOM  JKEJe3bl, SAWYHUKA, MATKH,

HO,Z[)KCHy,I[O'-IHOﬁ JKCJIC3bI, TJIMOMBI TOJIOBHOTO MO3ra
WA AWYKa.

O,I[HaKO MHOTI'u¢ OCJIOKHEHUA HpOTI/IBopaKOBOfI
XUMUOTEPAIINU CoBIIaJ1ar0T C TaKOBbIMU oT
UMMYHOIIOAABJIAIONIUX ar¢HTOB, IIO3TOMY COKpaIlICHUC
HUMMYHOIIOJaBJISTFOIIUX MCIUKaMCHTOB PIRIS: S
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complications of chemotherapy is warranted.

Several case series in patients with established Kaposi
sarcoma have demonstrated benefits from conversion
from standard immunosuppression to either sirolimus or
everolimus.

Cases with disease limited to the skin have had
resolution of the skin lesions, while the responses of
disseminated solid-organ invasive disease have been less
convincing (682,683).

The strong benefit seen in these case series, together
with experimental data and a clear scientific rationale for
efficacy through inhibition of wvascular endothelial
growth factor-F receptors, have lead to the conclusion
that patients with Kaposi sarcoma should be
immunosuppressed with these agents in preference.

On the other hand, there are also case series that have
shown regression of Kaposi’s sarcoma with a reduction
in immunosuppressive medication alone (684).

Hcrounux: S90 American Journal of Transplantation
2009; 9 (Suppl 3): S89-S90
Chapter 20

Table 30: Viral-associated cancers
Ta6auna 30. Bupyc o6yc/ioBiieHHBbIH pak

SECTION 4 CHAPTER 20

MpeaOTBPaLICHUS nin JICUCHUA OCJIOKHEHHUH

XUMHOTEPAITNU SABJIACTCA OIIPpaBIaHHBIM.

Heckonbko cepuitHBIX HCCIeIOBaHUI Cpely MAMEHTOB
c YCTaHOBJICHHOMN capKoMoit Kamomm
MIPOIEMOHCTPHUPOBAIIU MOJIB3Y nepexoja oT
CTaHAAPTHOW HMMMYHOCYIpECCUH Ha JHOO CHPOIUMYC,
1100 IBEPOITUMYC.

Cnyuau ¢ capkomoil Kamomwu, orpaHuueHHOH TOJIBKO
KOXKeH, 3aBepLIAiCh paspelieHreM KO>KHBIX
IPOSIBJIEHNH, B TO BPeMsl KaK IIPH AUCCEMUHHPOBAHHOM
MOP)XEHUU CONUAHBIX OpPraHOB OTBET OBLI MeEHee
ybemurensabiM (682,683).

Cepbe3Hasi 1OJIb3a, TNPOAEMOHCTPHPOBAHHAS B TAKHX
CepUIHBIX UCCIIEIOBAHMSIX, BMecCTe c
9KCHEPUMEHTAJIbHBIMH JaHHBIMH W YETKOM Hay4HOMH
000CHOBaHHOCTBIO 3¢ peKTHBHOCTH yepes
MHrUOMpPOBaHUE PELENTOpOB (aKTOpa poCTa FHIOTEIH

COCyIOB, TMPUBEIKM K 3aKIOYCHHIO O TOM, YTO
nanmueHraMm ¢ CapKOMOfI Karmomm NpeAnoOYTUTCIIBHO
cjenyer IMpOBOAUTH HUMMYHOCYIPECCUIO OTUMHU
arcHraMu.

C n#pyroil CTOpOHBI, CYIIECTBYIOT TaK)X€ CEpUIHbIE
HCCIICZIOBAHMS, KOTOPBIC HPOACMOHCTPHPOBAIIH
perpeccuro capkoMbl Kamomm ToIbko ¢ COKpaleHHeM
HMMMYHOTIOaBIIIoNIEH Teparnuu (684).

Virus /supyc

Malignancy site/Type of cancer/aoxaau3zanust HoBo0OGpa30oBaHuUst/ THIT

paka

Sufficient evidence /mocrarouynbie
JA0Ka3aTeJIbCTBa

Limited evidence
lorpal-mqel-n-n,le JA0Ka3aTeJIbCTBa

HBV and HCV / Bupyc renatuta
B u Bupyc renarura C

Liver/meyenn

Human T-cell lymphotropic virus
type 1/ mamdoTpornHsrii T-
KIJIETOYHBIHN BUpyC lTnma

Non-Hodgkin lymphoma/ He
XOPKKHMHCKasA J'II/IM(I)OMa

i Human Herpes virus 8 / repmec-
i BUPYC YeloBeKa Tumna 8

Kaposi sarcoma/ capkoma Karomm

EBV / Bupyc Dmurreitna-bapp

Nasopharynx, Non-Hodgkin
lymphoma,/ Xomxkurckas aumdoma

Hodgkin lymphoma/ Xomxkunckas
mMdoma

HPV / Bupyc manumuioMst
YenoBeKa

Tongue/s3sik, mouth/por, tonsil/
MUHITHHEL, anus/anyc, vagina/
BIIaraJIMIIE, CErvix/ meika MaTKH,
penis/nenuc

Nonmelanoma skin/ ne
MCJIIAHOMHBIC KOXKHBIC,
larynx/ropranp
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SECTION 4 CHAPTER 20
EBV= Epstein-Barr virus; HBV= hepatitis B virus; HCV= hepatitis C virus; HP\VV= Human papillomavirus.

Modified with permission (621). /13meneno ¢ pa3pemienus (621).
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SECTION V INTRODUCTION
SECTION V: OTHER COMPLICATIONS

PA3JAEJ 5: IPYIT'UE OCJIOKHEHMUS

RATING GUIDELINE RECOMMENDATIONS/
METOJINKA [TPUCBOEHU S PEUTUHI'OB
PEKOMEHIOAITMAM ITPAKTUYECKOI'O PYKOBOJACTBA

Within each recommendation, the strength of recommendation is indicated as Level 1, Level 2,
or Not Graded, and the quality of the supporting evidence is shown as A, B, C, or D./

Kaxxnmas pekoMeHmanus mojpas3aesieTcss Ha YPOBHHU 1O CTENEHNU YOSIUTEILHOCTH (YpOBeHL 1,
ypOBCHB 2 u bes ypOBH}I), TAK)KC IIOKAa3aHO Ka4YCCTBO MOATBCPKAAOLIUX OOKA3aTCIIbCTB,
KoTopoe noapaszensercs Ha ['pynmst A, B, C unu D.

Grade* / Crenenp Grade for quality of Quality of evidence
y0eauTeIbHOCTH evidence /KadecTBO
peKoMeHIanuii - Wording/ ¢popmyauposka [Tpynna kayecTBa NMOATBEPKAAIOLINX

Yposenn MOATBEPKAAIOINUX J0Ka3aTeJbCTB
J0Ka3aTeJIbCTB
rpynna A Bricokoe
Level 1/ . ,
Vposenn 1 We recommend’/
«Pexomenayem» I'pyrma B Cpennee
Level 2/ I'pyma C Hwuskoe
Yposens 2 We suggest’/ «IIpenaaraem»
I'pymma D OueHb HU3KOE

* The additional category ‘Not Graded’ was used, typically, to provide guidance based on common sense or where
the topic does not allow adequate application of evidence. / JlononuutenbHas kareropusi «be3 ypoBHs» (=Y poBeHb
He )In(l)@epeHuMpOBaH), KaK MOpaBWJIO, MCHOJL30BaJIaCh I BbIIAa4yu pyKOBO)IHIJ_[I/IX/MCTO}II/ILICCKI/IX yKazaHui,
OCHOBAHHBIX Ha 3JpaBOM CMBLICJIC, WK B TOM CJIy4ae, II¢ TEMa HC AOIyCKAacT aACKBATHOI'O IMPUMEHEHUSA CUCTCMBbI
J0Ka3aTcJIbCTB.

The most common examples include recommendations regarding monitoring intervals, counseling, and referral to
other clinical specialists./ Hanbonee pacmpocTpaHEeHHBIMH TPUMEPAMH SBISIOTCS PEKOMEH/IAINH, KaCarOIUECs
MOHHUTOPHUHI'a HWHTEPBAJIOB, CHUTyallUM KOHCYJbTUPOBAHUA W  BbIJa4YU peKOMeHJI[aL[I/Iﬁ BpayaMu  Opyrux
CIIEIIUAILHOCTEM.

The ungraded recommendations are generally written as simple declarative statements, but are not meant to be
interpreted as being stronger recommendations than Level 1 or 2 recommendations./ He auddepenunpoBaHHbie M0
YPOBHSAM PEKOMCHAALINU 00BIYHO O(bOpMJ'ISIIOTCﬂ KaxKk HpOCTOﬁ Z[eKIIapaTI/IBHI)IfI JOKYMCHT, HO HC IPCAHA3HA4YCHbI
JJIsL TOTO, 4TOOBI TOJIKOBAThCS Kak MPEeUMYLICCTBCHHBIC II0 CTCIICHHU y6e)II/ITeJ'H)HOCTI/I peKOMeHZ[aHI/IfI oo
CPaBHEHHUIO C peKoMeHAalusIMu YpoBHs 1 mim 2.

MCTOYHHUK: S92 American Journal of Transplantation 2009; 9 (Suppl 3): S92-S92
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SECTION 5 CHAPTER 21

CHAPTER 21: TRANSPLANT BONE DISEASE

I'JIABA 21: TOCTPAHCILIAHTAIIMOHHBIE 3ABOJIEBAHUSI KOCTEM

(See KDIGO Clinical Practice Guideline for the
Diagnosis, Evaluation, Prevention and Treatment of
Chronic Kidney Disease-Mineral and Bone Disorder
[CKD-MBD].)

21.1: In patients in the immediate post-kidney
transplant period, we recommend measuring serum
calcium and phosphorus at least weekly, until stable.
(1B)

21.2: In patients after the immediate post-kidney
transplant period, it is reasonable to base the
frequency of monitoring serum calcium, phosphorus
and PTH on the presence and magnitude of
abnormalities, and the rate of progression of CKD.
(Not Graded)

21.2.1: Reasonable monitoring intervals would be
(Not Graded):

e In CKD stages 1-3T, for serum calcium and
phosphorus, every 6-12 months; and for PTH, once,
with subsequent intervals depending on baseline
level and CKD progression.

e In CKD stage 4T, for serum calcium and
phosphorus, every 3-6 months; and for PTH, every
6-12 months.

e In CKD stage 5T, for serum calcium and
phosphorus, every 1-3 months; and for PTH, every
3-6 months.

e In CKD stages 3-5T, measurement of alkaline
phosphatases annually, or more frequently in the
presence of elevated PTH.

21.2.2: In CKD patients receiving treatments for
CKD-MBD, or in whom biochemical abnormalities
are identified, it is reasonable to increase the
frequency of measurements to monitor for efficacy
and side effects. (Not Graded)

21.23: It is reasonable to manage these
abnormalities as for patients with CKD stages 3-5.
(Not Graded)

21.3: In patients with CKD stages 1-5T, we suggest
that 25(OH)D (calcidiol) levels might be measured,
and repeated testing determined by baseline values
and interventions. (2C)

(cm. TIpakTryeckoe KIMHAYECKOe pykoBoacTBo KDIGO
10 TMarHOCTHKE, OLICHKE, MPOMUIAKTUKE U JCUCHHIO
XpOHMYECKOH OONEe3HM TOYeK — MHUHEpAbHBIE U
kocTHbIe Hapytierus [XBII-MKH].)

21.1: TIlammeHTaMm B  TeuyeHHe  OJMIKaIIero
MOCTTPAHCILIAHTAIIMOHHOT O nepuoaa MbI
PeKOMeHyeM e:KeHeleJIbHO H3MepsThb YPOBeHb

KaJbuus U ¢pochopa B KpOoBH, 10 KpaiiHeill Mepe 10
crabuausamun cutyanun. (1B)

21.2: ITannenTam nocjue omkaiimero
NMOCTTPAHCIIJIAHTALIMOHHOT O nepuoaa pa3yMHO
onpeaeJsiTh NEPUOIUYHOCTH MOHUTOPUHIA KAJIbIMS,
IITI u ¢dochopa B KpoBH HCXOAsl M3 HATUYMA U
CTeNeHN AHOMAJIMH, a2 TAKKe CKOPOCTH NMPOrpeccuu
XBII. (Ypoeenb He Iuddpepenumponan)

21.2.1: Pa3yMHO#i NepPHOAMYHOCTHI) MOHUTOPHHTA
MO3KeT OBbITH cieaymouiee (YpoBenn He
Juddepenuuponan):

e Jlas namuentoB ¢ XBII B craguii 1-3T: ypoBenn
kajJbuusg M ¢dochopa B KpPoBH - Kaxable 6-12
mecsines; IITI' - ommn pa3, c¢ mnociexyromei
NepPHOJIUYHOCTEI0 B 3aBHCHMOCTH OT 0$a30BOro
ypoBHs u nporpeccuu XBII.

o Jlna nammentoB ¢ XBII 4T craguu: ypoBeHb
kajgbuusgs " Qochopa B KpoBM - Kaxkable 3-6
mecsieB; IITT - kaxabie 6-12 mecsiues.

e Jlas namuentoB ¢ XBII cragum 5T: ypoBenn
Kaapuus U pocdopa B kpoBu - Kaxkabie 1-3 mecsina;
aIITI' kaxnplie 3-6 MecsiueB.

e Ha crammax 3-5T XBII: wu3MepeHue mieJ04HOM
docharassl - exeronHo miam 0oJiee 4acTo B Ciaydae
nosbimenns ypopus IITT.

21.2.2: Y nauuentoB ¢ XBII, moayyaoummux JieueHue
XBII-MKH, wnim 'y  KOTOPBIX  BbIfIBJIEHBI
OTKJIOHEHHMs] B OMOXMMHM4YECKHMX aHAJIN3aX KpPOBH,
1eJIecoo0Pa3HO YBEJIHYHUTH YACTOTY HU3MepeHuil Aas
KOHTPOJIs1 3¢ (PeKTUBHOCTH U MOOOUYHBIX IPdeKToB.
(Yposenn He Tupdpepennmponan).

21.2.3: Pa3yMHO TIpH BeJeHHH JTHX MAINMEHTOB
HCII0JIb30BATH Te K€ TAKTHKHU BeIeHHsl MAlHEeHTOB,
gro w aas XBII 3-5 craawmii. (Yposenr He
Auddpepennuponan)

21.3: JIna mammentoB ¢ XBII crammii 1-5T wmbI
npemiaraeM m3mepsars 25(OH)D (xaasnmamod) ¢
onpejeleHHeM TOCIenyouell NepHoINYHOCTH B
3aBHCHMOCTH OT 0a30BOT0 YPOBHSI M BMeEIIATENbCTB.

(2C)
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21.4: In patients with CKD stages 1-5T, we suggest
that vitamin D deficiency and insufficiency be
corrected using treatment strategies recommended
for the general population. (2C)

21.5: In patients with an eGFR greater than
approximately 30 mL/min/1.73 m2, we suggest
measuring BMD in the first 3 months after kidney
transplant if they receive corticosteroids or have risk
factors for osteoporosis as in the general population.
(2D)

21.6: In patients in the first 12 months after kidney
transplant with eGFR greater than approximately
30 mL/min/1.73 m2 and low BMD, we suggest that
treatment with vitamin D, calcitriol/

alfacalcidiol, or bisphosphonates be considered. (2D)

21.6.1: We suggest that treatment choices be
influenced by the presence of CKD-MBD, as
indicated by abnormal levels of calcium, phosphorus,
PTH, alkaline phosphatases, and 25(OH)D. (2C)

21.6.2: It is reasonable to consider a bone biopsy to
guide treatment, specifically before the use of
bisphosphonates due to the high incidence of
adynamic bone disease. (Not Graded)

21.6.3: There are insufficient data to guide treatment
after the first 12 months. (Not Graded)

21.7: In patients with CKD stages 4-5T, we suggest
that BMD testing not be performed routinely,
because BMD does not predict fracture risk as it
does in the general population and BMD does not
predict the type of kidney transplant bone disease.
(2B)

21.8: In patients with CKD stages 4-5T with a
known low BMD, we suggest management as for
patients with CKD stages 4-5 not on dialysis. (2C)

25(OH)D=25-hydroxyvitamin D; BMD= bone
mineral density; CKD= chronic kidney disease;
CKD-MBD= chronic kidney disease-mineral and
bone disorder; eGFR= estimated glomerular
filtration rate; KDIGO= Kidney Disease: Improving
Global Outcomes; PTH= parathyroid hormone.

SECTION 5 CHAPTER 21

21.4: JInsn manmentoB ¢ XBII cragmii 1-5T wmbI
npemjiaraemMm KOPPEKTHPOBATH nedpunuT "
HEI0CTATOK BHTaMHHA D ¢ moMombi0 cTpaTermii
JieYeHHsI, PeKOMEHIyeMbIX /ISl 001ieii monyasiuuu. (2

©)

21.5: Ins mauueHToB ¢ ypoBHeM eGFR Bbile, uem B
cpeqem 30 mL/min/1.73 m?% MBI mpexiaraem
usMepsitb BMD B Teuenne nepBbix 3 MecsiieB nocJje
nepecajiki MOYKH, ec/IM TAKHe MAUMeHThI MoJy4aloT
KOPTHKOCTEPOUABI HJIM HMeI0T (aKTOpbl pHCKa
Pa3BUTHSI 0CTeONOPO3a, KaK B 00IIel MOMyJsiMM.
(2D)

21.6: Jlna nmauMeHTOB B mepBble 12 mecsieB mociie
nepecajku noyku c¢ ypopHem e€GFR Bblmie, yem B
cpeanem 30 mL/min/1.73 M’ W mm3koii  BMD, bl
npejiaraeM paccMOTpPeTh BO3MOKHOCTh MPOBeIeHUsI
JIeYeHust nyTem npuema BHTAMHHA D,
KAJIbIUTPHOJIa/aIb(aKalIbIUIN0JIa, WIH
6ucpochonaros. (2D)

21.6.1: Mpbl mnpexiaraeM T1pd BbIGOpe TAKTHKHU
JieYeHHs] TPHHUMATH BO BHHMAaHHe NPHCYTCTBHE
XBII-MKH, urto omnpexaejsieTcsi OTKJIOHEHHSIMH B
ypoBHe Kauabmus, ¢ocdopa, PTH, menounoit
docdarassr u 25(OH)D (2C)

21.6.2: JIns omnpenejeHusi AaJbHelilleil TAKTUKH
JIECYEHHS] Pa3yMHO  PacCMOTPETb  BO3MOKHOCTH
NpOBe/ICHUs] KOCTHOI Ouoncuu, 0CO0eHHO mepen
Ha3HauyeHHeM OucdocdaToB H3-32 BHICOKOI 4acTOThI
aguHaMu4eckoii Gosne3nn kocreii. (Ypoenn He

Juddepennnponan)

21.6.3: Her JA0CTATOYHBIX JAHHBIX ISt
¢opmynpoBaHusi peKoOMeHAAIMIA no Je4YeHUIO
nanueHToB mocie mepBuix 12 mecsines. (Yposenn He

Juddepenuuponan)

21.7: Jua namuenTtoB ¢ XBII cragmii 4-5T MBI
npepjiaraeM He NPOBOJMTH TecTHpoBanue Ha BMD
HA INOCTOSIHHOI ocHOBe, Tak kKak BMD ne pnaer
BO3MOKHOCTH TIPe/ICKA3aTh PHCK IEPeIOMOB Tak,
KaK OH JeJaeT 3T0 1/1s odweil nomyasiuuu, u BMD
OTHIO/Ib He M03BOJISIET MPeICKA3aTh THII 3200J1€BaHUS
KoOCTeil mocJie nmepecaaku nouku. (2B)

21.8: Jaa mnaumentoB ¢ XBII crammii 4-5T ¢
YCTAHOBJIIEHHbIM HH3KMM YpoBHeM BMD wmbI
npeajiaraeM HCHOJIb30BaTh Te jKé TAKTHKH BeleHHs,
KaKk M  HeaWaduw3Hbix mnamumeHtoB ¢ XBII 4-5
craamii. (2 C)
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Background

We largely deferred to the KDIGO CKD-MBD
Guideline that is pertinent to KTRs (684a).

We reviewed these recommendations, but did not
conduct independent evidence reviews.

HNCTOYHUK: American Journal of Transplantation
2009; 9 (Suppl 3): S93-S96 S93

Rationale

e The risk of fractures following kidney transplantation
is high.

e It is not clear how to identify KTRs who might benefit
from treatment.

* Bone disease is multifactorial, and most KTRs have
preexisting CKD-MBD.

 In non-KTRs, low bone mineral density (BMD) or a
loss of BMD predicts fractures, but data are scant for
KTRs.

e No RCTs in KTRs have examined bone-specific
therapies on patient-level outcomes, including mortality
or fractures.

e Treatment with calcium, calcitriol or vitamin D
analogs, and/or bisphosphonates has been suggested to
improve BMD in KTRs.

e A small study of calcitriol demonstrated worsened
bone turnover, but improved mineralization.

e A small study of treatment with bisphosphonates
demonstrated  worsening  bone  turnover  and
mineralization.

e There are insufficient data to suggest any bone-
specific therapies after the first year of kidney
transplantation.

CKD-MBD is common in KTRs.

Most KTRs have some degree of CKD, and thus CKD-
MBD may be present.

Transplant-specific therapies, especially corticosteroids,
may further affect CKD-MBD management.

Biochemical abnormalities are common after
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BBoanasi unopmaums

Mber Bo MHorom mojaranuck Ha IIpaktudeckoe
pyxoBoactBo KDIGO no XBII-MKH, kotopoe umeer
npsimoe otHomenune kK KTRs (684a).

Mur PpaccMOTpEIIn 3TU PEKOMEHAAIMHU, HO HE IIPOBECIIN
HE3aBUCUMBIH 0630p JOKa3aTciIbCTB.

O0ocHOBaHHE

* Puck TIICPCIOMOB IIOCJIC TpaHCIUIAHTAllUU IMOYKH
BBICOK.

* HeschHo, kak onpenenutb Tex KTRS, kotopsie MoryT
BBIUIPATH OT IIOJTyYCHHUS JICUCHHSL.

* KocTHble 3a001€BaHMS 3aBUCAT OT MHOTOYHCIICHHBIX
¢daxropoB, u OombmmHcTBO KTRS unmeror yxe
cymectBytouryro XbII-MKH.

* V naunuenroB, He sBisomuxcs — KTRS, Huzkas
MUHepadbHasl TUIOTHOCTh KOCTHOH Tkanu (BMD) wiu
cHmwkenne BMD mnpennosnararor puck mepeinoMoB, HO
nmauaeix Mo KTRS cymecTByer moka oueHs Maio.

e Her RCTs cpemn KTRs, M3yYaBIINX
CrienMUYEcCKy0 KOCTHYIO Tepaluio Ha 0ase aHaim3a
pE3yJIbTaTOB JICUCHHS ITAIIUCHTOB, BKIKOYAs CMEPTHOCTh
AITH TIEPEIIOMBI.

e Jns mnosbiuenus BMD y KTRs npemioxeno
HPOBOJUTD JeyeHue npenaparamu KaJbLus,
KaJbIUTPHOA WK BUTaMuHa D u/unu 6uchocdonaTos.

. Maisie UCCIIEI0BaHUS KaJbLUTPUONIA
MPOJIEMOHCTPUPOBAII  YXYALIEHUE PEMOAEIUPOBAHUA
KOCTell, HO yJlyullleHle MUHEepaIn3alyu.

e Manble uccienoBaHUs JedeHUs OucdocoHaTamu
[POICMOHCTPHPOBAIIM  yXYIIICHHE PEMOACIHPOBAHUS
KOCTe! W MUHEpPATU3aLHH.

* He CYHIECTBYET MOOCTATOYHBIX JAaHHBIX, 4TOOBI
IpEAJIOXKUTH Kakue-110bo KOHKPETHBIE BUIbI KOCTHOM
Tepannunu mocie epBoOro roga oT MOMCEHTA
TpaHCIUIaHTallX [IOYKH.

XBII-MKH uacto Bctpeuaercst y KTRs.

BbonmbmmaeTBo KTRS nMmeer kakyro-nmnbo crenens XBII,
u TakuM o6pazom XBIT-MKH MoskeT npucyTcTBOBaTb.

Crnenududeckas MMOCTTPAHCIUIAHTAIIMOHHAS —TEparus,
0COOCHHO KOPTHUKOCTEPOUAAMH, AOMOTHUTEIHHO MOXKET
HOBJIHUATh Ha JajibHENIee BeleHue mamuenTa ¢ XbII-
MKH.

OTKIIOHCHHUS B OMOXUMHUYECKUX IMOKA3aTEIAX SBIISIOTCS
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transplantation.

The scope and magnitude of the biochemical
abnormalities of CKD- MBD fluctuate early, compared
to late after transplantation.

Posttransplant bone disease represents an important
complication observed in a substantial proportion of
patients, but the etiology and pathology vary.

Early studies have demonstrated a rapid decrease in
BMD in the first 6-12 months after successful kidney
transplantation, and continued loss, albeit at a lower
rate, for many years (685).

Fractures are common and are associated with
substantial morbidity.

The etiology of transplant bone disease is multifactorial.

Patients come to transplantation with preexisting CKD-
MBD.

In addition, there are potentially deleterious effects of
immunosuppressive agents (see Supporting Table 53 at
http://wwwa3.interscience.wiley.com/journal/118499698/
toc), impaired kidney function, and other factors, such
as postmenopausal status, presence of diabetes,
smoking, physical inactivity and duration of CKD stage
5 (686).

Previous studies in KTRs have shown a correlation
between the cumulative dose of glucocorticoids and
BMD.

Based on a few bone biopsy studies in KTRs,
glucocorticoids appear to be the primary determinant of
subsequent bone volume and turnover.

Thus, the cumulative and mean prednisone dose
correlated negatively with bone turnover, whereas there
was no correlation with CsA cumulative dose or serum
parathroid hormone (PTH) (687).

The possible role of CNIs remains incompletely
studied, with contradictory reports on their effects on
bone turnover (687).

Avrterial calcification is also common after a kidney
transplant, but it may be due to the effects of the uremic
state and dialysis rather than the transplant itself.
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00IIepacpOCTpaHEHHBIMU TIOCTIe TPAHCTUTAHTALINH.

MacmraObl ¥ CTENEHbh OTKJIOHEHUH B OHOXUMHYECKHX
nokazatensix y nanueHToB ¢ XBII-MKH koneGmrorces B
paHHEM MepHOAe TOCJe TPAaHCIUIAHTALMK OoJblIe, YeM
B MO3JHEM.

TTocTpaHcnaHTalMOHHBIE 3a00s1eBaHus KocTel
MPEJCTaBIISIOT coboit Ba)XKHOE OCJIO)KHEHHE,
HaOnolaeMoe  y 3HAYMTENILHOM 4YacTH MallMeHTOB,
OJTHAKO STHOJIOTHSI W TATOJOTHS TaKHX 3a00JIeBaHH
pas3InyaroTCs.

Pannue uccrnenoBaHus IMPOJEMOHCTPUPOBAIN OBICTpOE
cHmxenrne BMD B Teuenue nepBaix 6-12 mecsies nocne
YCHEIIHON TPaHCIUIAHTAINH TTOYEK U TPOIOIDKAFOIINECS
Jalmee TOTepH, XOTS W B MEHBIIEH CTENeHH, Ha
MpOTSDKEHUHM MHOTHX JieT (685).

SABJIAIOTCA
OHH

[Tepenomer
SIBICHHEM |
WHBAJIMAU3AICH.

o01iepacnpocTpaHeHHbIM
CBS3aHBl C  CYLIECTBEHHOU

DTHOJIOTHUSA MOCTTpaHCIIJIaHTAlTMOHHBIX 3a0051eBaHUI

KOCTeH SBIsIeTCS MHOTO(aKTOpHOIA.

[larmentsr yxe 1o TpaHcmiaHtauuu umeroT XbII-
MKH.

Kpome TOTO, TIpHCYTCTBYET MOTEHIIMAIBHBIA Bpex OT
BIMSIHUSL ~ WMMMYHOIIOJABIISIFOIIMX ~ arcHTOB (cm.
Bcemomorarenshyro  Tabmuiyy Neb3 mo  cchuike
http://wwwa3.interscience.wiley.com/journal/
118499698/), cHwKeHUs (YHKIMH IMOYEK H IPYTHX
(akTOpOB, TaKMX, KaKk IIOCTMEHONAy3HbI craryc,
Hamuue nuabera, KypeHHe, OTCYTCTBHE (usnueckont
AKTHBHOCTH M JUTUTEIBHOCTh TEPMHUHAJIBHOW CTaauu
XITH (686).

Tpenpinymue uccnenoBanus cpean KTRS mokazanu
HaaIu4ue KOppeJsuuu MEXKIY
KyMYJISITHBHON \HAKOTUTCHHO M biekT)i
TIIIOKOKOPTHKOMI0B 1 BMD.

Ha ocHOBe HecKONbKHMX OMOICHUHHBIX HCCIEIOBAHUMN
kocreil y KTRS IIIOKOKOPTHKOUABI TIPEICTABIISTIOTCS
OCHOBHBIM (DaKTOPOM, ONpPEEISIOIUM I10CIe Ly FOLIHN
00bEM KOCTHOU TKaHU U PEMOJIEIUPOBAHUE KOCTEH.

Taxyum 00pa3oM, KyMyJIITUBHBIC I MEAUAHHBIC 3HAYCHUS
J03 ~ TPEeAHH30Ha  HEraTMBHO  KOPPENUPYIT  C
PEMOZEINPOBAaHUEM KOCTEH, TOrZa Kak KOPPEeJIHU C
KyMyasTuBHOH nmo30if CSA wmmm yposHem IITT B
cbiBopoTke Kpoeu (687) He ObIIO OTMEUCHO.

Bosmoxnas pons CNIS mo-npekHeMy HE MOJHOCTBHIO
W3y4YeHa, UMCIOTCS NMPOTHBOPEUYMBBIC COOOIEHHs 00 MX
BO3/ICICTBUH HA peMo/ieupoBanue kocrel (687).

Kamprmdukanust aprepuii Toxke oOmepacnpocTpaHeHa
HOCIE TPAHCIUIAHTALlMU IIOYKH, HO OHAa MOXET ObITh
cKkopee OOycCIOBIICHAa MpeIIIeCTBYIOIEH ypemueid u
JMAIU30M, 4eM CaMoil TpaHCIIaHTanuell.
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In KTRs (CKD stages 1-5T), only one prevalence study
was identified, demonstrating a prevalence of
calcification of 24.4% (444).

Although this cross-sectional study was large (n =
1117), calcification was assessed by posterio-anterior
plain abdominal X-ray examination of the aorto-iliac
region, which is likely to be less sensitive than
computerized tomography based imaging.

In addition, one of the major difficulties in interpreting
calcification in the transplant population is the carryover
effect from CKD stage 5 or stage 5D.

Currently, only one preliminary study is available
suggesting that the progression of cardiovascular
calcification may be halted after renal transplantation
(688).

KTRs who develop persistently low levels of serum
phosphorus (<1.0 mmol/L) should be considered for
treatment with phosphate supplementation.

However, phosphate administration is not without risk,
and caution should be exerted, as it may exacerbate an
already existing secondary hyperparathyroidism.

Therefore, every attempt should be made in order to
prescribe the strict minimum doses.

Although no clinical trials have specifically addressed
the frequency of monitoring in KTRs, KTRs usually
have CKD, and therefore are likely to have CKD-MBD.

Thus, the management of the biochemical abnormalities
of CKD-MBD after transplant should be similar to that
proposed for nontransplant CKD and based on the
prevalence of abnormalities, and the risks associated
with those abnormalities.

A recent study of 303 KTRs in the United States found
that 11-25% had abnormal calcium or calcium X
phosphorus product in the first year following
transplant, and 24% with eGFR 40-60 mL/min/1.73 m2
had intact PTH levels >130 pg/mL (130 ng/L) at 1 year
after kidney transplantation (689).

Another series from the UK (690) evaluated 244 KTRs;
104 in the first year, and the remainder more than 1 year
after transplant.
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V KTRs (¢ XBII craguii 1-5T) GbUI0 IPOBEACHO TOJIBKO
OJHO HCCIIeI0BaHME, MPOJIEMOHCTPUPOBABIIIEE
pacIpoCTpaHEHHOCTh KANbIU(pHUKAIIMK Ha ypoBHE 24.4
% (444).

Xotst 3T0 uccaenoBanue Obu10 Gompmum (N = 1117),
KaIbIM(UKALMI OLCHUBAJACH ITyTEeM MepeqHe3arHei
peHTreHorpaduu A0pTO-TIOIB3A0LIHON obmacty,
KOTOpasi, BEpOATHO, MEHEE UyBCTBUTENbHAsA, 4YeM
KOMIIBIOTEpHAsT ToMorpadus.

Kpome TOro, omgnoil M3 OCHOBHBIX TPYAHOCTEH IpH
BBIABJICHUM TPUYNH KaJ'II)I_II/I(I)I/IKaI_[I/II/I y TIallU€HTOB
MOCJIe TPAHCIUIAHTALINY SBJISCTCS MEePeXoAsnii 3P Qexr
ot cragun XBII cragnit 5 w5 D.

B Hacrosiiiee BpeMsl TOJBKO OJHO TIPEIBAPHTENLHOE
UCCIIEIOBAHME  JIOCTYITHO, OHO MPEANONAraer, uTo
[pOTPECCHs  CEPAEYHOCOCYAUCTON  KanblU(pUKAIUHI
MOXET OBbITh OCTAHOBJICHA MOCJE TPAHCILUIAHTAIIUH
nouek (688).

Just KTRS, y KoTOpbIX OOHapy>KMBaeTCsl MOCTOSHHBIN
HU3KHH ypoBeHb (ocdopa B ceiBoporke kpoeu (<1.0
mmol/l), crmemyer paccMOTpeTh BapHaHT JICUCHUS
rpernapaTaMy, NOBbIIIAIMMHU (Gocdop.

Tem He MeHee, JieueHHe POCPOPHOTO NePUIIUTa UMEET
CBOM  DHCKHM, CJEAyeT MPHHEMAaThb  MEpbl  C
OCTOPOJKHOCTBIO, T.K. 3TO MOXET YCHIUTh  YXKe
CYIIECTBYIOIIMI BTOPHYHBINA THIICPIIAPATHPEOHIA3M.

Ilo »TOif mnpuumHE KaxAbli pa3 NOpuU Ha3HAYEHUU
IpenapaToB CleAyeT BbIOMpaTh CTPOr0 MUHHUMAJIbHbIC
JI03UPOBKHU.

XoTst HET KIMHUYECKUX HCIBITAaHWM, KOHKPETHO
PEKOMEHIYIOIUX ONPEAeIEHHYIO0 YaCTOTy MOHHUTOPHUHTA
y KTRs, KTRs, kak mnpaBuino, wumeror XbII wu,
cienoBareibHO, MOTYT nMeTh XBII-MKH.

TakuM 00pa3oM, BeICHHE MOCTTPAHCILIAHTAIIMOHHOTO
[ManyeHTa ¢ OTKIOHEeHUsIMH B onoxumun o XbII-MKH
JIOJDKHO OBITh aHAIOTUYHO TOMY, KOTOPOE IpeiaraeTcs
IS 0OJIBHBIX c XBII, HE SIBJISTFOIITUX CSI
TPAHCIUIAHTALIMOHHBIMA ~ TAlMEHTaMH, U  JOJDKHO
OCHOBBIBATHCSI Ha PACHPOCTPAHCHHOCTH AaHOMAJIUU U
PHUCKaX, CBSI3aHHBIX C STUMU aHOMAJIUSMU.

B nenaBHem unccnenoanun B CIIA cpenun 303 KTRS
Obu10 oOHapykeHo, uro 11-25% nanueHToB HMeNu
OTKJIOHCHHS B YPOBHE KaJlbIUs WX B IPOU3BEACHUHN
kanpuuit X (ochop B MepBbIil roj] MOCe MEpecaaky, U
24% marmentoB ¢ eGFR na yposre 40-60 mL/min/1.73
M2 umenn craGubHBI yposens ITTI > 130 pg/mL (130
ng/L) gepes 1 rox mocite TpaHCIUIaHTaUK TTouku (689).

Hpyrue cepuitnble uccnenoBanusi u3 COeTUHEHHOTO
Koponesctea (690) omenuBamu 244 KTRs; 104
MalMeHTa B MEPBBI roJ, a OCTalbHBIX — mocie 1 rozaa
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Hypercalemia was present in 40% of recently
transplanted recipients and 25% of longterm patients.

Vitamin D insufficiency (40-75 nmol/L) was present in
29% and 43%, deficiency (12-39 nmol/L) in 56% and
46%, and severe deficiency (<12 nmol/L) in 12% and
5%, respectively.

A larger cohort from Switzerland (691) evaluated 823
KTRs, on average 7 years after transplantation.

They found only 27% had a PTH within normal range
(i.e., 15-65 pg/mL [15-65 ng/L]), whereas 70% had
hyperparathyroidism (PTH >65 pg/mL [65 ng/L]), and
2.8% were hypoparathyroid (PTH <15 pg/mL [15
ng/L]).

Serum phosphorus was normal in 74% (0.85-1.45
mmol/L), and increased in only 3.6%.

NCTOYHUK: S94 American Journal of Transplantation
2009; 9 (Suppl 3): S93-S96

Finally, serum calcium was normal in most patients
(85.9%), with only 2.8% and 11.3% being hypo- and
hypercalcemic, respectively.

Thus, disorders of mineral metabolism may persist
many years after transplantation.

There are few data describing the risk relationship of
biochemical abnormalities of CKD-MBD and mortality
in KTRs.

A study of 773 KTRs found no relationship between
serum calcium, phosphorus or PTH and mortality (692).

However, patients with the highest quintile of
phosphorus had increased risk of kidney allograft loss.

Similarly, those with the highest quintile of calcium had
an increased risk of kidney allograft loss.

Hypercalcemia following kidney transplantation is
common and is usually due to hyperparathyroidism that
persists from the preceding period of CKD.

SECTION 5 CHAPTER 21

IIOCJIC TPpaHCIJIaHTAallUuH.

I'unepkanuemuss npucyrctBoBasa y  40% HemaBHO
ONEPUPOBAHHBIX TMAMEHTOB My 25% mnanueHros,
OIIEPUPOBAHHBIX JIABHO.

Hexsarka Burammna D (ma yposue 40-75 mmoss/L)
ObL1a oOHapyxxeHa y 29% u 43% nanueHToB, AeduuUT
(na yposue 12-39 umonn/L) v 56 % u 46 % narreHTOB
U Tshxenblil qeduumt (Ha yposre <12 nmol/l) y 12% and
5%, nanueHToB, COOTBETCTBEHHO.

Bonee kpymHoe wuccnenoBanue B IlIBeiimapun (691)
onenuBano 823 KTRs B cpenuem uepe3 7 JeT mocie
TpaHCIUIaHTAalluH.

OHu 0OHApYKHITH, YTO TONBKO Y 27% nauuentoB 1T
6bLT B HOpManbHOM muamasone (to ects 15-65 pg/mL
[15-65 ng/L]), Torma xak 70% TaIMeHTOB WMEH
runeprapatupeonausm, (PTH > 65 pg/mL [65 ng/L]), n
2,8% wmmenn rumonparupeonamsm (PTH<15 pg/ml [15
ng/1]).

®Dochop B CHIBOPOTKE KPOBU ObLT HOPMAIBHBIM y 74%
narpenToB (0.85-1.45 mmonb/JI) 1 yBETHYCHHBIM JIHIIb
y 3,6 %.

Haxonen, kanpluil B CHIBOPOTKE KPOBU ObLT B HOPME Y
GonprinHCTBA manueHToB (85,9%), mpuueM TOJBKO Yy
28% u 11,3% mnanueHToB OOHApyXEHBI TUIO- U
TUIEPKAIbLEMUs], COOTBETCTBEHHO.

Takum 00pa3oM, HapyIIeHHS MUHEPAIBHOTO oOMeHa
MOTYT COXpaHATbCA B TEYEHHWE MHOTUX JIET IOCIE
TPaHCIUIAHTallHH.

CymiecTByIoT HEMHOT'OUYHCIICHHBIE JTaHHBIE,
OIIMCHIBAIOIINC B3auMMHOC BJIMSHHUC PHUCKOB
ouoxumuyeckux aHomanuii  npu  XBII-MKH wu

cmeptHocTH y KTRS.

HccnenoBanue cpeau 773 KTRS He o00Hapyxuio
B3aUMOCBSI3M MEXIy TOKa3aTeJsIMU Kanblws, docdopa
wim I[ITT B cBIBOPOTKE KPOBU U CMEPTHOCTHIO (692).

OnmHako TMANUEeHThl C CaMbiM BBICOKHM ypPOBHEM
¢dochopa (BepXxHHI KBHUHTHIb) HMEIOT IMOBBIIICHHBIN

pucCK rudenny moYeyHoro AJJIOTpaHCIUIaHTaTa.

AHaJIOTUYHBIM 06pa30M, Junma ¢ CaMbIM  BBICOKHMM

ypOBHEM  Kaiblysi  (BEepXHMH  KBHHTWIb) HMCIOT
HOBBIIICHHBIN puck rubenu HOYEYHOI0
aJUIOTPaHCILIAHTATA.

lunepkanblemMuss — 10CJAE  TPAHCIUIAHTALMH  ITOYKH

ABJIACTCA O6HlepaCHpOCTpaHeHHOI>II ", KaK IpaBujio, €€
HpI/I‘IHHOﬁ SABIIAACTCA runeprnapaTupeonnu3sm u
ﬂBJ'ISIIOIlIPIf/iCﬂ MOCJICACTBUEM TIPCABIAYLICTO II€pruoaa
XBII.
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In 30-50% of KTRs, abnormal PTH secretion persists,
causing hypercalcemia that may require
parathyroidectomy (693-696).

The same principles for managing patients with CKD
stages 3— 5 with CKD-MBD will apply for patients
with CKD stages 3-5T.

Studies demonstrating that low BMD, or loss of BMD,
predict fractures are lacking in KTRs.

In one study (697), reductions in BMD have been
associated with an increased fracture rate in studies of
osteoporosis in postmenopausal women, in men, in
patients treated with glucocorticoids, and in heart or
liver transplant recipients.

However, the etiology of posttransplant bone disease is
likely influenced by pretransplant CKD-MBD, and
ongoing CKD-MBD following transplantation, given
that most patients have some impairment of CKD.

Thus, studies in the general population and other solid-
organ transplant recipients may not be applicable to
KTRs.

Vitamin D

Trials evaluating vitamin D as preventive therapy
assessed changes in BMD as the primary outcome.

In two studies, an increase in BMD was observed with
calcitriol and alfacalcidol, vs. ‘no treatment’ or placebo
(698,699).

Except for mild hypercalcemia in the study by
Josephson et al. (700). there were few adverse effects.

Unfortunately, there are no RCTs examining beneficial
or harmful effects of bone-protective agents on patient
level outcomes, for example fractures, hospitalizations
or mortality.

Bisphosphonates
Two studies have evaluated bisphosphonates in KTRs.
Coco et al. (701) studied KTRs who received

intravenous pamidronate at baseline, 1, 2, 3 and 6
months after transplantation.
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VY 30-50 % KTRS coxpaHseTcss aHOManbHOH ypPOBEHb
cexkpeunu [ITT, BeI3pIBas rUnepKanbLEMHIO, YTO MOXKET
noTpedoBaTh yaajJeHUs MapalMTOBUAHBIX xene3 (693—

696).

Jns naumentoB ¢ XbIT craguii 3-5 u XBII-MKH 6yayt
MIPUMEHHUMBI T€ K€ MPUHLUIBI, YTO ¥ JJIS TMAIUEHTOB C
XITH crammit 3-5T.

HccnenoBanus, 1eMOHCTpUpYoLIMe, 4To Hu3kas BMD
wmn norepss BMD, mpeapacmonaraior kx mnepenomaw,
OTCYTCTBYIOT OTHOcuUTelbHO KTRS.

B omHoM u3 wucciemoBanmii (697) cokpamenne BMD
OBUIO CBS3aHO C POCTOM YacTOTbl IIEPEIOMOB B
HCCIIEZIOBAHMAX 110 OCTEONOpPO3y B IIOCTMEHOMAy3e Yy
KEHIMH, y MYXYHMH, y MalUeHTOB, NPUHUMAIOIINX
[TIOKOKOPTHKOU/BI, Yy MAlUEHTOB C MepecakeHHbIM
CEpJLIEM W TICYEHBIO.

OnHako STHOJIOTHS MMOCTTPAHCIUIAHTAIIHOHHBIX
3a00eBaHNi KOCTEH CKOpee BCero MoJBep)KeHa
BJIMSIHUIO JIOTPAHCIUIAHTAMOHHBIX 3a0oneBanuii XbBII-
MKH n texymux XBII-MKH nocne TpaHcmnanranuy,
YUYUTBIBAsE, YTO OOJBIIMHCTBO MALIMEHTOB MMEIOT Ooliee
i MeHee BoipaxeHHyto XBIIL.

TakuM 00pa3oM, pe3yJbTaThl HCCIEIOBAHUN CpeAu
o0uIeil MOMyJSIUK M PELMIIUCHTOB IPYTHX COJMAHBIX
OpraHoB He MOTyT ObITh puMeHUMBI K KTRS.

Buramun D

B wuccnemoBanusx mno oneHke s¢dexra oT mpuema

BuTtaMmuHa D kak mpeBeHTuBHOH Tepanun BMD
UCIIONIB30BAJTIACH  KaK  KpUTepui  3(PPEKTUBHOCTH
TEpaIHH.

B nByx wuccienoBanusx ysenmdenue BMD  Gbuto
3aMe4YeHO pu npueme KaJIBIIUTPHOJIA u
anmbdaxanpImAoNa VS. OTCYTCTBHE JECUCHHUS HIH IPHEM
wrarne6o (698,699).

3a  WCKIIOUEHHEM  MSTKOW  THIEPKAIbIEMHA B
uccaenosannn Tpymmsl Josephson et al.  (700) 6sut0
BBISIBJIEHO HEMHOTO OTPHIATENBHBIX TTOCIIEICTBHIA.

K coxanenuto, Her RCT, uzyuaBuivx Bpea U mojib3y Uit
HalMeHTa OT JIeKapCTB, 3allUINAIONMX KOCTH, B
YaCTHOCTH,  BIHUSHHE Ha  MHEPEJIOMbl,  YacTOTy
TOCITUTAIU3ALIN UIA CMEPTHOCTb.

Bbucdochonarsi

JIBa uccnenoBanus oneHunu 3¢ ekt oucdocdonaros y
KTRs.

Coco et al. (701) uzyyamu KTRS, KOTOpBIE ITOIYYHIA

MaMHUIPOHAT BHYTPUBEHHO TIPU TPaHCIUIAHTALINH, Yepe3
1, 2, 3 u 6 Mecs1eB NOCIIE TPAHCIUIAHTAIHH.
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A rapid decrease of lumbar spine BMD was prevented
in the pamidronate group.

No changes in hip BMD were observed.

There were no differences in the number of fractures
between the groups after 1 year.

Bone biopsies were done at the time of transplantation
in 21 patients and in 14 patients after 6 months, six in
the pamidronate group and eight in the control group
(701).

The mean activation frequency after 6 months was
significantly lower in the pamidronate-treated patients
than in the controls.

All of the pamidronate-treated patients had adynamic
bone disease on the 6-month biopsy; four patients with
initial hyperparathyroidism and one with mixed uremic
osteodystrophy developed adynamic disease.

In the control group, three of eight had adynamic bone
disease.

Bone turnover improved in five of eight (62%) of
controls and in none of the pamidronate biopsies.

It worsened in one control biopsy (12%) and in five of
six (83%) of pamidronate biopsies.

Overall, the histology shows development of adynamic
bone disease in the pamidronate-treated patients, but the
results are limited by small numbers and short follow-up
time.

It is also not clear if the potential benefit from
preserving bone volume outweighs the potential harm of
decreased  bone  formation and/or  prolonged
mineralization.

Grotz et al. (702) evaluated intravenous ibandronate at
baseline and 3, 6, and 9 months after transplantation.

Loss of trabecular and cortical bone assessed by BMD
was prevented by ibandronate.

Fewer vertebral deformities by X-ray were observed in
the ibandronate group compared to the controls.
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Brictpoe camxenne BMD  mosicHmuHOTO
MO3BOHOYHMKA OBUIO TPENOTBPALIEHO B
MoJTy4aBIIel MaMUAPOHAT.

oTnena
rpymnme,

3menenus B
BBISBIICHEI.

BMD OGenpennoif xocTu He ObUIH

He Obuto HHMKAaKMX pa3IHuMii MO YHCIY HEPEIOMOB
MEXJy rpynnamu nocie 1 rojna uccienoBaHusl.

KocrtHas Ouoncus Oblna clieaHa BO BpeMs NEpecaiku
21 nanmenty u 14 naumenram nocie 6 MecsleB, U3 HUX
HMIECTH  TalUeHTaM B Tpynne  NPUHUMAIOIIUX
NaMUAZPOHAT M BOCHMH MAIMEHTaM B KOHTPOJBHOU
rpymme (701).

CpenHsisi yactoTa akTHBAllMK Tociie 6 mecseB Obuia
CYIICCTBEHHO HW)KE B  TIPyNHe  NPHHAMAOIINX
NaMHIPOHAT, YeM B KOHTPOJIBHOI TPyIIITe.

Bce namueHTsl B Ipymnie INPUHUMAIOLIMX IaMHIPOHAT
UMeJIU  aJAUHAMHUYECKYl0 KOCTHYIO Ooyie3Hb Ha 6-
MeCSYHON OMOICHUY; Y YEThIPEX HAlUEHTOB C UCXOJHBIM
TUNEPIApaTUPEOUIU3MOM M y OJHOIO IalMeHTa Co
CMEIIAHHOH ypeMHUYecKOH ocTeomucTpoduel Tarke
pa3BUIACh aIMHAMHYECKas OONIEe3Hb.

B xoHTpOnBHON Tpymme TpU W3 BOCEMH MAIIEHTOB
VMeJH aIMHAMIYECKYIO KOCTHYIO 00JIe3HB.

CTpyKTypa KOCTHOW TKaHHM YJIy4dlIWIach y IATH U3
BochMH (62 %) manueHToB B KOHTPOIBHOM TpyIIe U HA
y KOro W3 TMpOIIEANIMX OWOICHUI0 B  TpyIIe
MIPUHUMAIOIIKX TAMUPOHAT.

OOBEM KOCTHOH TKaHM YXyAIIWICS y OXHOILO IpU
KoHTpoJbHON Onorcuu (12 %) wu y 5 u3 6 manueHToB
(83%) npu  OWONCHM B TPyINE NPHHUMAIOLIHX
HaMHUJIPOHAT.

B oejIoM TUCTOJIOT U IIOKa3bIBACT pa3BUTHEC
aIMHAMUYeCKON KOCTHOW OO0Jle3HH y TAamueHTOB B
rpymrme TIPUHAMAIOIIIX MaMHUJIPOHAT, HO
PETpe3eHTaTUBHOCTh  PE3yJIbTaTOB OTPaHUYUBAETCS
HEOONBIIOW  BBIOOPKOH W KOPOTKUM  IIEPHOJIOM
MOCJIETYIOIIEr0 MOHUTOPHHTA.

Taxxe 1oka He sSIBIsSETCS OYCBUOHBIM, IMEPEBEIIUBACT JIU
MOTCHIHaJIbHasA BbIroJia OT COXPAaHCHUS 00BEMa KOCTHOM

TKAHA  TOTCHUHWAJbHBI  Bped OT  yMCHBIICHUS
KocteoOpaszoBanusi  w/wium  Gomee  3aMeUICHHOMN
MUHEpaIn3alu.

Grotz et al. (702) oueHnnn BHYTPHBEHHBINH HOAHIPOHAT
MpY TpaHCIIaHTauuK U depe3 3, 6 u 9 Mecsuer mocie
TpPaHCIUIAHTALHHL.

ITorepu Tpabekysn W KOpTeKca KOCTEH, orpesessieMble
nocpenctsom BMD, mpenorBpamanick n6aHIpOHATOM.

MeHnbliee KOJMYECTBO MO3BOHOYHBIX  jAedopmaiuii

OBLIIO 3aMEUCHO Ipu pCHTI€HOBCKUX UCCICOOBAHUAX B
rpynne npuHUMarouux I/IGaH,Z[pOHaT, o CpaBHCHHIO C
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No significant side effects or decreased GFR were
reported.

Overall, the quality of the preventive studies with
bisphosphonates was ranked as moderate.

Some of the studies showed limited fracture data and/or
bone biopsy information.

The observation in the study by Coco et al. that patients
showed early evidence of and progression to adynamic
bone disease should raise caution about the use of
bisphosphonates in KTRs.

Only one RCT in KTRs late after transplantation
evaluated the effect of calcitriol plus calcium carbonate
VS. no treatment (703).

This study enrolled 45 patients, with only 30 of them
completing the trial.

Bone biopsies were an evaluated end point.

Although significant improvement in BMD was
observed after 1 year in the treatment group, no
differences were observed between the treatment and
nontreatment groups.

No fracture data were reported.

Thus, the overall quality of the evidence is low.

Bone biopsy results showed that bone turnover was
better in 43% of the control biopsies and 12% of the
calcitriol biopsies, but worse in 28% of the control
biopsies and 50% of the calcitriol biopsies.

No adverse effects were recorded.
Only one randomized comparison trial examined the

effect of bisphosphonates in long-term KTRs with
established osteopenia or osteoporosis.

Jeffery et al. evaluated 117 patients with reduced BMD
(T score <-1).

Patients were randomized to daily oral alendronate and
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KOHTPOJIBHOM I'PYIIOHN.
He OblI0 0OHAapYyKEHO HHM 3HAYUTEIBHBIX MOOOYHBIX
3¢ dexToB, Hu cHikeHus GFR.
B menoM KayecTBO MPEBEHTHBHBIX HCCIIENOBaHUI ¢

6ucochoHaTaMi OLIEHEHO KaK Cpe/iHee.

Hexotopsle u3 uccienoBaHui MoKa3aal OrpaHU4EHHbIH
00beM JaHHBIX O TIepeloMax U/ O GHOTCHSX.

Habnronenus u3 uccnenoBanus rpymmnsl aBTopoB CoCo et
al., mokaszamu 4TO y TaIMEHTOB BBIABICHBI pPaHHHUE

NPU3HAKK M MPOrpeccus aAuHAMHYEeCKOM  KOCTHOM
OomesHH, ® OTO JOIDKHO TIOBBICHTH  YPOBEHb
OCTOPOXKHOCTH ~ TIpH  TPHHATHM  pemleHnd 00

ucnosszoBanun ouchocponaros y KTRs.

Toneko omHo RCT cpean KTRS B mo3mHem miepuoe
MOCJIe TPAHCIUIAHTAIIUU OLEHUIO dPPEKT KaabIIUTPHOIA
IUTIOC KapOoHaTa Kalblus VS. OTCYTCTBHE  JICUEHHS
(703).

DTO HCCIEI0BaHNE BOBJICKIO 45 MalMeHToB, HO TOJIBKO
30 M3 HUX MPOILIA UCCIIEOBAHKE 10 KOHLIA.

Kocrnas Oworicust ObllTa KOHEYHOM TOYKOM B OICHKE
pe3yIbTaTOB.

Xotst cymectBeHHoe yiyumenne mo BMD  6puto
otMeueHo mocne 1 roxa HaOMOAEHWS B TpyIIE,
MOJTy4YaBlIed JieueHne, He OBUIO0 OTMEYEHO HHKaKUX
pasnHuuii MeXHy pe3yNbTaTaMH IpU HAIUYUH WU
OTCYTCTBHH JICUCHHUSI.

HaHHBIX I10 rIepejIoMaM HE OCTYIIaIO0.

Takum oOpa3zoMm, oOmee KadecTBO JOKa3aTeIbCTB
HH3KOE.

PesynbTarl  OWMONCHMM ~ KOCTEW  MOKa3aJjd,  4TO
peMozenupoBanue Kocted Obuio  myume y  43%

HAlMEHTOB W3 KOHTPOJIBHOHN rpymmsl U 12% marueHToB
U3 TPYIIBI MAMEHTOB, MOMyYaBIINX KAIBIUTPHOI, HO
[PH 5TOM OOHAPYKEHO YXYIUICHHE PEMOJICIUPOBAHUS Y
28% mnanueHToB M3 KOHTPOJBbHOW rpymmbl H y 50% y
MANUECHTOB, MOMYYaBIINX KalIbIHTPHOL.

He 6bL10 3apEruCTPUPOBAHO HUKaKUX
HeOJIarONPHUATHBIX MOCJIEICTBUH.
TonpkO OJHO PAHIOMU3MPOBAHHOE CPAaBHUTEIBHOE

uccreoBaHue u3ydaio 3¢ dekT npuema 6uchochoHaToB
narmeHTaMd - KTRS B OT[eNeHHbIE CPOKH  TMOCTE
TpaHCIUIaHTAaMKM, C  yke  cdopmupoBaBIIeiics
OCTEOIIEHHEH UM OCTEOTIOPO30M.

Jeffery et al. uzyyanm 117 manueHTOB ¢ OrpaHUYEHHOMN
BMD (Gamn T <-1).

IManuenTsl ObLIM PaHAOMU3UPOBAHBI HA EXKEIHEBHBIN
NEpOpalbHbIM IpPUEM  al€HAPOHAaTa W KalbLMsA VS.
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calcium vs. Calcitriol and calcium (704).

One year of therapy was completed by 90 patients.

Both treatments showed significant increases in lumbar
spine and femur BMD.

No differences between groups were demonstrated.

NCTOYHUK: American Journal of Transplantation
2009; 9 (Suppl 3): S93-S96 S95

Special considerations in children

In a four-arm study of 60 pediatric KTRs, alfacalcidol £
calcitonin was compared to alendronate with respect to
BMD and selected biochemical markers (705).

No differences were found.

No fracture data were reported.

Another 30 patients from the same investigators were
given either alfacalcidol or placebo therapy, and BMD
and selected biochemistries were assessed (706).

There were no differences in outcomes.

Given the paucity of data about CKD stages 1-5T, and
the inherent inaccuracy in the use of dual energy X-ray
absorptiometry to assess BMD in pediatric patients,
there is currently insufficient evidence to recommend
specific treatments for posttransplant renal bone disease
in children.

Research Recommendations

* Observational studies are needed to determine the
level of BMD that is predictive of fractures in KTRs.

* RCTs are needed in KTRs with low BMD at the time
of transplantation to evaluate the effects of
bisphosphonates or calcitriol and vitamin D analogs on
patientlevel outcomes, such as all-cause mortality,
hospitalization, fracture, cardiovascular morbidity and
mortality and quality of life.

e For KTRs with low serum calcidiol levels at the time
of transplantation, RCTs are needed to determine the
effect of vitamin D supplementation on change in BMD
and patient-level outcomes, such as all-cause mortality,
hospitalization, fracture, cardiovascular morbidity and
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HpHeM KalbLUTproia u Kanbuus (704).
90 marueHTOB MPOLLIH Tepanuio B TeueHue 1 roja.
O0a meToda JIeUYeHHs IOKa3alu

BMD B moscHUYHOM OTHOENE
OepeHHOM KOCTH.

3HAYUTEIbHBIN pocCT
IIO3BOHOYHHUKA U

Paznuumii Mmexy rpynnaMu He ObI10 0OHApY>KEHO.

Oco0ble co00pakeHNsT OTHOCUHTEILHO JIeTeil

Cpemu 60 nereit — manuenroB KTRS 0buto mpoBeieHO
UCCIIeIOBaHUE, TIPH  KOTOPOM  HAlMEHTHl  OBbUIH
pazneneHsl Ha 4 rpynmbel.  ['pynma NpUHAMABIIUX
anp(akanplMAoN * KaNbUUTOHWH CpaBHHBAJNAch C
TPYNIOH MPHHUMABIIHNX aJeHIPOHAT ¢ oneHkoi BMD n
HEKOTOPBIX OHOXHUMHUYeCKUX Mapkepos (705).

Paznuuus He OblIM OOHAPYKEHBI.
JaHHBIX O mepenomax He MMOCTyMao.

30 mamMeHTOB W3 TOW e BBIOOPKH MPUHUMABIIHX
ygacTHe B HCCIENOBaTeIM  MNONydandw  JHOO
anb(hakaipUa0N, 00 IIanedo Teparuio, TPH 3TOM
mmepsunchk  nokazatemn BMD  m Hexoropbix
oroxumudeckux Mapkepos (706).

He O6buio
pe3ynbrarax.

OOHapyXeHO HUKaKMX pasziuuuil B

VYunthiBas HexBarky naHHbIX 10 XbBII cramuit 1-5T u
CBOWCTBEHHYI0  HETOYHOCTh IPU  HCIOJIb30BAaHUU
JIBOMHOM SHEePreTUYeCcKOn pEHTreHOBCKOH
abcopOumomerpun st oueHkd BMD 'y nanuenros-
JIeTei, B HacTOsIIee BpeMs He CYIIECTBYET JOCTAaTOYHBIX
JIOKa3aTeNbCTB, YTOOBI PEKOMECHIIOBATh KOHKPETHBIC
MeTONbl JieueHus Ooyie3Held KocTed y naeTeil mocie
TPaHCIUIAHTAIIH TOYKH.

Hayuno-UccnenoBaresbckue peKoMeHAANMH

. Heo0xoauMsl JJaHHbIE o0cepBalMOHHbIX
UCCIIe10BaHUH Uit ompenenenus yposHs BMD,
KOTOPBIi sBIIseTCs IpequKkTopoM nepenomoB y KTRs.

¢ Heobxomumel RCT mo KTRs ¢ mmskoii BMD na
MOMEHT TpAHCIUIAaHTALMU JJIS1 OLEHKH BO3AECHUCTBUS
aHanoroB  Ouchoc(HOHATOB WM  KaJbLUTPHONA W
BuTaMuHa D Ha pe3ynbTaThl JICYCHUS Y TMAlMCHTOB,
TaKUX KaK CMEPTHOCTb 110 BCEM BO3MOHBIM MPUYHHAM,
4acToTa TOCIMUTAIN3AIHH, TICPEIOMBI, 3a00JICBAEMOCTh U
cmeprtHOCTH 10 Oone3HssM CCC, kavecTBO JKU3HHU.

e Jlna KTRS ¢ HU3KUM YpOBHEM KajJbLUAMONA B
CHIBOPDOTKE KpPOBH BO BpeMs  TpaHCIUIAHTAIHH,
HeoOxoaumel RCT st onpenenenust BIUSHUS 100aBOK
ButamMuHa D Ha m3menenuns no BMD wu pesymprars
JIeYeHHUsT |y  TALMCHTOB, HANpHMEp, TaKUX Kak
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mortality and quality of life. CMEPTHOCTh 10 BCEM BO3MOXKHBIM MPHYMHAM, YacTOTa
TOCHHUTAIN3AIMK,  TEepPeIOMbl,  3a00JIeBaEMOCTh |

NCTOYHUK: S96 American Journal of Transplantation cmeptHOCTh 10 60se3HsIM CCC, Ka4ecTBO MKU3HH.

2009; 9 (Suppl 3): S93-S96
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CHAPTER 22: HEMATOLOGICAL COMPLICATIONS

I'JIABA 22: TEMATOJIOI'HTYECKHUE OCJIOKHEHU S

22.1: Perform a complete blood count at least (Not
Graded):

e daily for 7 days, or until hospital discharge,
whichever is earlier;

« two to three times per week for weeks 2—-4;
« weekly for months 2-3;
« monthly for months 4-12;

e then at least annually, and after any change in
medication that may cause neutropenia, anemia or
thrombocytopenia.

22.2: Assess and treat anemia by removing
underlying causes whenever possible and using
standard measures applicable to CKD. (Not Graded)

22.3:  For treatment of neutropenia and
thrombocytopenia, include treatment of underlying
causes whenever possible. (Not Graded)

22.4: We recommend using ACE-Is or ARBs for
initial treatment of erythrocytosis. (1C)

ACE-I= angiotensin-converting enzyme inhibitor;
ARB= angiotensin Il receptor blocker; CKD=
chronic kidney disease.

Background
Hematologic abnormalities are common adverse effects

of immunosuppressive medications and of transplantor
immunosuppression-related comorbidities.

In addition, hematologic abnormalities can cause
potentially life-threatening complications.

Therefore, screening is warranted.

In most laboratories, a complete blood count includes
hemoglobin, white blood count (with differential) and
platelet count.

Anemia is defined as a hemoglobin <13.5 g/dL (135
g/L) in adult males, <12.0 g/dL (120 g/L) in adult

22.1: BeinoaHsiiTe o0mMii aHAIM3 KPOBH IO
Kpaiineii Mepe B cienywomem nopsinke (Yposens He
Juddepennuponan):

® €KCAHCBHO B TCUYCHHC 7 I[Heﬁ WJIA 10 BBINIUCKH, B
3aBUCUMOCTH OT TOIO, YTO npon30ﬁ)1eT paHblIeE,;

* IBa-TPH pa3a B HeleJII0 B TeYeHue 2-4-0ii Heleb;

* e5KeHeNeJbHO B TeYeHue 2-3-10 MecsileB;

* e3KEMECYHO B TeueHne 4—-12-ro mecsiues;

* 3aTeM @0 KpaiiHeli Mepe e:KerogHo, M mocjIe
Ka)KI0Tr0 HM3MEHEHUs] B JIeYeHHH, KOTOpPOe MOKeT
NPUBECTH K HeHWTponeHunu, aHeMHH "

TPOMOOLUTONEHNH.

22.2: OueHuBaiiTe CTeNneHb U Je4UTe AHEMHUIO IIyTeM

yCTpaHeHHs1 TepPBONPHYMH BCeraa, Koraa 3To
BO3MOKHO, H € HCIOJIb30BAHUEM CTAHJAPTHBIX Mep,
NMPUMEHUMBIX K XIIH. (Yporenn He
Juddepennmuponan)

22.3: s JIeYeHHsl HelTponeHuu "

TPOMOOLUMTONEHUHU cTapaiiTech Bcerga, Koraa 3To
BO3MO3KHO, BO3/1eiicTBoBaTh Ha mpuunHy. (YpoBeHb
He Ind¢dpepenunponan)

22.4: Mbl pekoMenayem ucnoJb3oBatb ACE-IS uiam

ARBs s MEePBOHAYAIBLHOIO JedeHus
sputpouutosa. (1 C)

BBoanas ungopmanus

T'emaToornyeckne aHOMAaJINK SIBJISIFOTCST
o01iepacnpocTpaHeHHBIMH HeOIaronpUsITHBIMU

MIOCJICACTBUSIMA  UMMYHOCYIIPECCHH BOOOIIE U IOCIe
TPaHCIJIAHTAllU B YaCTHOCTH.

KpOMe TOro, TIeMAaTOJIOrMYECKHUE aHOMaJIMhu MOTYT
INPUBECTH K MNOTCHHUAJIBHO OINACHBIM JUIA JKU3HHU
OCJIOXKHCHUSM.

Takum oOpazom,
HOTPEOHOCTBIO.

CKPUHUHI  SBJISCTCS 00BEKTUBHOI

B OospminHCTBE J1a00OpaTopuii OOMIMH aHAIM3 KPOBU
BKJIFOYACT OIPEACNICHHE CONCPIKAHHUSI TI'eMOIJI00HHa,
neiikouuToB (¢ hopMyJI0ii) U TPOMOOLUTOB.

AHeMus onpeensiercsi Kak ypoBeHb remoriioonna<l13.5
g/dL (135 g/L) y B3pocmeix myxuun, <12.0 g/dL (120
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females and <5th percentile for children (707).

Neutropenia is defined as a neutrophil count <1500/IL
(.59 109/L).

Thrombocytopenia is defined as platelet count <150
000/IL (1.5 9 1011/L).

Erythrocytosis

Erythrocytosis or polycythemia is variably defined in the
literature as hemoglobin >16-18 g/dL, or hematocrit
>50-52%.

Some report gender-specific hematocrit thresholds (men
53-55%; women 48-51%) and others require evidence
of persistence over a specified time period or on
multiple determinations (627,708-710).

The Work Group has chosen to define erythrocytosis as
hemoglobin >17 g/dL or a hematoctrit >51%.

Rationale

¢ In KTRs, anemia, neutropenia and thrombocytopenia
are common.

e In KTRs, anemia is associated with morbidity and
mortality, neutropenia  with infection and
thrombocytopenia with bleeding.

In addition, these hematologic abnormalities may be an
indication of treatable, but potentially life-threatening,
underlying disorders.

e In KTRs, monitoring and identifying the underlying
cause and treatment will reduce the morbidity and
mortality of anemia, neutropenia and thrombocytopenia.

Anemia
The Work Group reviewed the KDOQI Guidelines on
Anemia in CKD, and concluded that these evidence-

based guidelines can and should guide anemia
management in KTRs (707).

Readers can find a detailed discussion of anemia in
CKD in these guidelines.

Anemia in the immediate posttransplant period is likely
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0/L) y B3pOCIBIX KEHIHH
HOpMBI y aeteii (707).

and <5 mepreHTHIS OT

Heiirponenus onpezaensercst Kak ypoBeHb HEUTPOPHUIOB
<1500/IL (1.5 * 10%/L).

Tpombornuronennss  ompenensieTcss  Kak
TpomborrTor<150 000/IL (1.5 * 10™/L).

YPOBEHb

OPUTPOLUTHI

OpUTPOLKTO3, WIH MOJULUTEMHUS], ONpeeNseTcss B
CIICLUANBHON JIMTEepaType MOo-pasHOMY, KaK YPOBEHb
remoryiobuna > 16-18 g/dL wnu rematokpura>50-52%.

HekoTopsle HCTOYHHUKH COJIEPHKAT TOPOTH YPOBHS
reMaToKpuTa B 3aBHCHMOCTH OT Tosa maruenrta (53—
55% s myxumn; 48-51% s KeHINMH), ApyTHE
TpeOYIOT 0KAa3aTeNbCTB HAIMYUS yCTOWYUBOTO YPOBHS

B TEYEHHE OINpEJEIEHHOr0 MEepuojia WM  [pH
HeCKOJbKHX TecTax (627, 708-710).
PaGouass ['pynma BeiOpana Kak [OPUHIUI IS

OMpeJIeNIeHHs] SPUTPOLIUTO3a YPOBEHb reMoriobuna> 17
g/dL unu remarokpura > 51 %.

O0ocHOBaHuE

* Jlna KTRS anemust, HEHTpOIIeHUS ¥ TPOMOOIUTOIIEHHS
SBIIAIOTCS obmIepacpocTpaHEeHHBIMA
HEOIarONPUATHBIMH TOCTEACTBUAMH.

e V KTRS anemust cBs3aHa C 3a00JIEBAEMOCTHIO MU
CMEPTHOCTBIO, HEUTPONCHHS - C UHQEKIUSIMH U
TPOMOOIUTOIIEHHS - C KPOBOTCUCHHSIMH.

KpOMe TOro, 3TU IreMaTOJIOrN4CeCKUEe aHOMaJIMHh MOTYT
YKa3bIBaTh Ha IMOTCHUIHUAJIBHO OMNACHBIC IJIA KU3HH, HO
HU3JICYUMBIC OCIIOKHCHUA.

* ¥V KTRS MOHUTOPHHT, BBISBICHHE MPUYKUH U JICUCHUE
OyayT cHWXaTh 3a00JIeBa€MOCTh W CMEPTHOCTH OT
AQHEMUH, HEUTPOIICHHU U TPOMOOIIUTOIICHHUH.

Anemus

Pabouas I'pymma caemama o00630p IIpakTuueckoro
pykoBozctea KDOQI no anemuu npu XBII u mpunuia k
BBIBOAY, YTO OSTH OCHOBAaHHBIC Ha JOKa3aTEJIbCTBAX
PYKOBOJACTBA MOTYT M AOJDKHBI OBITH PYKOBOISLIMMH
JOKYMEHTaAMH IIpU OINPECACIICHUU TAKTUKH BCACHUA
KTRs ¢ anemueii (707).

YuTarenn MOTYT HalTh moapoOHOe OOCYXICHHE TEMbI
anemun nipu XbII B 3TX pykoBoaCTBax.

AHemus B ONIKAWIUN TIEPUO/] TIOCTIE TPAHCIUIAHTAIIH,
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to be caused by pretransplant anemia and operative
blood loss.

The correction of anemia after transplantation is
dependent on achieving hemostasis, immunosuppressive
medications, iron deficiency, other causes of bone
marrow suppression and factors affecting kidney
function (e.g. DGF).

After the immediate posttransplant period, infections,
rejection, immunosuppressive  medications,  other
medications such as ACE-Is and ARBs (Table 31),
hemolysis, and— less often—cancer, may cause or
contribute to anemia.

There is some evidence that KTRs may have a level of
anemia greater than can be expected based on the level
of Kkidney function, even without specific causes
(711,712).

When and how to evaluate anemia is well defined in the
KDOQI guidelines for KTRs who are not actively
bleeding, and have stable kidney function (707).

Treatment should be directed at the underlying cause.

Iron deficiency is common.

There is evidence from a single small RCT that iron
supplementation results in a higher hematocrit (44%)
compared to no iron (36%) in KTRs (713).

Altering immunosuppressive agents to treat anemia
should be considered, but may be difficult, especially in
the early posttransplant period when acute rejection rates
are highest and maintaining adequate
immunosuppression is critical.

Some, but not all, studies have identified anemia as an
independent predictor of mortality in the intermediate
posttransplant period (733-735).

However, there are no RCTs showing that benefits of
therapy with an ESA outweigh harm, or the optimal
hemoglobin target, in KTRs.

MCTOYHMK:American Journal
2009; 9 (Suppl 3): S97-S101 S97

of Transplantation
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BEpPOSTHO, BbI3BaHAa  aHeMMel, HMeBUIelcs 10
TpaHCIUIAHTAIMY, U IOTepelt KpOBU BO BpeMs OIlEpalyu.

Koppexkims aHeMun M0CJIe TPAHCIUIAHTALMH 3aBUCHT OT
BOCCTaHOBJICHHS HOPMAaJIBHBIX IIOKa3aTeseil reMocTasa,
MMMYHOITOAABISIIOIIMX JIEKAPCTB, HEMOCTATKAa JKene3a,
JOPYTHX TPUYKH, MOJABISIOMMX (DYHKIHIO KOCTHOTO
MO3ra, ¥ (aKTOPOB, BIMSIOUIMX HAa (YHKIHIO IOYEK
(marpumep, oTcpodeHHas QYHKIMS TPAHCIUIAHTATA).

B Ommkaimumii mepuoj  mocie  TPaHCIJIAHTALUU
nH}eKIHy, OTTOpIKEHUE, MMMYHOTOIABIISIOIIHE
JeKapcTBa,  Jpyrue  JIGKapCTBEHHBIE  IIpenaparhl,

nanpumep, ACE-Is u ARBs (cm.Tabmuity 31), remoius,
U — peKe — pak, MOTYT BbI3BaTh AHEMHUIO WJIH
CIOCOOCTBOBATH €€ NMPOSIBICHUIO.

HMeroTcs HEKOTOpPBIE A0Ka3aTenbcTBa Toro, uto y KTRS
aHEeMHUsSI MOXET OBbITh 0oJice BBIPAKCHHOW, YeM MOXKHO
OKHJIaTh HA OCHOBE OLICHKH (DYHKILIMH TMOYEK, Jaxe 0e3
0co0bIx Ha To mpuanH (711,712).

Korma ¥ Kak OIEHHUTh CTENEHb AaHEMUH, 4YETKO
onpeneneHo B [Ipaktuueckom pykoBojactee KDOQI o
teM KTRS, y KOTOpBIX HET aKTMBHOTO KPOBOTCUEHHS U
KOTOpBIE UMEIOT CTabHIBHYIO (GyHKITHIO TTIouku (707).

JleueHue IODKHO OBbITH HANPaBICHO HAa YCTPAHEHUE
OCHOBHOM IE€PBONPUYUHEL

Henocratok xenes3a sIBIseTCS THIINYHBIM SIBICHHEM B
JTOH CUTYyallUu.

Hmerorest ganuble w3 oxHoro Heboisbmoro RCT, uro
IpUeM TIperapaTtoB JKele3a NPHBOTUT K  Ooiee
BBICOKOMY YpPOBHIO rematokputa (44 %) 1mo cpaBHEHHUIO
C cuTyanuel HermpueMa Takux no6asok (36 %) y KTRs
(713).

Taroke cieyer paccMaTpuBaTh BO3MOXKHOCTh BHECEHHS
W3MEHEHUH 10 NPUHUMAEMBbIM HMMYHOIIOIABIISIOIINM
areHTam Jisi JICYCHHUs] aHEMHH, HO 3TO MOXET ObITh
HETpOCTO, OCOOEHHO B paHHEM IepUoAe Iocie
TPaHCIUIAHTAlMHU, KOTJa 4acToTa OCTPOrO OTTOPIKCHHUS
SABIISICTCS MaKCHMaJIbHON u aJIeKBaTHas
0JIIepKUBAOLIAs HMMMYHOCYHPECCHS nMeeT
pelaronee 3HaueHHe.

HeKOTOpBIe, HO HE€ BCC HUCCJICOAOBAaHUs, HAa3BaJIM aHEMHIO
HE3aBUCHUMBIM MPpEAUKTOPOM CMEPTHOCTU B
MNPOMEKYTOYHOM IMOCIICTPAHCIIJIAHTAIITUOHHOM IIE€PHUOAC
(733-735).

Onnako Her HuMKakux RCT, gokassIBaroIMX, 4To IS

KTRs mpeuMyinecTBa Tepamuu 3PHUTPONOITHHAMH
HEePEBEIINBAIOT ymiep6, JIOKa3bIBAIOIINX
1[e77eCO00Pa3HOCTh JIOCTHIKEHUSI ONTHMAJILHOTO

LIETIEBOTO YPOBHS reMOTJI00NHa.
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Table 31: Medications associated with hematologic abnormalities
Ta6auna 31. [Ipenapatsl, Ha3HAYaeMble B CJIyYyae reMaToJI0rHYecKuX OTKJIOHEHHUIH

Medications that cause hematologic abnormalities/ IlpemapaTsl, BhI3bIBaloOIIHe
reMaToJ0orn4eCKue OTKJIOHCHHUSA

Commonly/ o6bIuHbIii pexxum

Anemia/anemus

Sirolimus/ cupomamyc (50)
Leflunomide/ nedrornomu (720)
ACE-I/ATI®-U (721)
ARB/610KaTOpHI PELENTOPOB
anruorersuna (721)
Neutropenia/
HelTponeHust MPA (718)
Sirolimus/ cuponumyc (50)
Leflunomide/ nedmronomun (720)

Lymphocyte-depleting

Azathioprine / azarnonpun (714-717)
MPA/ mukodenomosast kuciota (718,719)

Azathioprine / azatuonpun (714,715)

Uncommonly/ oco6brii pe:xum

CNIs / uaruburtops! kansunaespuna(722,723)
OKT3 (722,723)
Trimethoprim—sulfamethoxazole/ Gucenron

Rituximab/ putykcuma6 (726)
ACE-I (727)

Ticlopidine/clopidogrel/
TUKJIOTH IUH/ Ko aorpes (728)

Other antimicrobials/ npyruie anTHMUKpPOOHBIE
areHTsI (728)

antibodies/anTunumdonurapHsie aHTHTENA

(®)

Valganciclovir/ sanraumukiosup (724)

Trimethoprim—-sulfamethoxazole/

oucerrron (725)
Thrombocytopenia/  Sirolimus/ cupomumyc (42)
TPOMOOIUTONEHHS

Azathioprine / azatuonpun(729)

Lymphocyte-depleting antibodies /
aHTUIIMpOIMTapHbIe anTHTENa (8)

MPA/mukodenonosas kuciora (729)

OKT3 (730)

Valganciclovir/ sanranmuknosup (722,723)
Ticlopidine/clopidogrel/
TUKJIOTHM IUH/ Ko orpens (731)

Heparin / remapum(732)

ACE-I= angiotensin-converting enzyme inhibitor; ARB= angiotensin Il receptor blocker; CNI= calcineurin
inhibitor; MPA= mycophenolic acid; OKT3, muromonab (anti-T-cell antibody).

There are two small RCTs using ESAs in the early
posttransplant period, but the overall effects on anemia
were small (711,736).

Another small trial showed that patients receiving ESAs
before transplant, who attained normal hemoglobin
levels, had outcomes that were no different than those
with low hemoglobin levels (737).

There is no evidence to support routine ESA
administration in anticipation of anemia (see Supporting
Tables 54-55 at
http://wwwa3.interscience.wiley.com/journal/118499698/
toc).

The European Best Practices Guidelines for kidney
transplantation recommend regular screening and careful
evaluation of anemia (721).

CymectByror  aBa  HeOompmux  RCT,  korma
SPUTPOTIOITHHBI UCIIOJIb30BAJIMCH B paHHEM
HOCIETPAaHCIUIAHTALIOHHOM nepuoae, HO oOmui

s¢dexT B ieueHnr aneMuu 06T HeGonbimm (711,736).

Eme omHo HEOOIBINOE HCCIEIOBAaHUE II0KA3ajao, YTO
MalMENTE], HMMEBIILINE HOPMAJIbHBIN YpPOBEHb
reMoriiobnHa Ha ()OHE Teparmuu SPUTPONIOITHHOM JI0
Mepecaiki, MMeITH Te ke (pUHATBHBIC Pe3yJIbTAThl, YTO U
MAIMECHTHI, KOTOPbIE UMETH HU3KH remMornobud (737).

He cymecTByeT [OKa3aTeNbCTB, IOATBEPXKIAONINX
3¢ ()EKTUBHOCTE PEryJSIPHOrO IIpUEMa 3PUTPOIOATHHOB
JUsE TPOQUIIAKTHKK aHeMuH (CM. JIOIOJHHUTEIbHbBIE
BcomorarenpHpie  Ta0muubt NeNe 54-55 mo ccpuike
http:// wwwa3.interscience.wiley.com
/journal/118499698/toc).

Epponeiickue  Ilpaktuueckue  PykoBoacTtBa 1o

HauIydlled MpakTHKe IpH TPaHCIUIAHTAUHM IOYKU
PEKOMEHYIOT MPOBOAWUTH PEryJSApHBIA CKPUHHHI Ha

276



They also identify immunosuppressive agents, ACE-Is
and ARBs as causative agents.

They recommend following the European Best Practices
Guidelines for anemia management, which recommend
that an ESA not normally be discontinued in patients
undergoing surgery or who develop an intercurrent
illness (738).

No recommendation was made on whether to continue
or stop ESAs in the immediate posttransplant period.

Patients with a failing kidney transplant should be
followed as any other patient with failing kidney
function.

Neutropenia

Many of the same factors responsible for anemia also
cause neutropenia (Table 31).

Although there are no RCTs on screening for these
abnormalities, the potential consequences of not
screening are severe.

Infection is the second most common cause of death,
after CVD, in KTRs (739).

In the nontransplant population with iatrogenic
neutropenia (absolute neutrophil count <500/IL [5 Y
108/L]), patients are at increased risk for serious
infection (740).

A possible major contributor to neutropenia in KTRs is
that kidney dysfunction may delay clearance of
medications that can suppress leukocyte production by
the bone marrow.

Medications are a common cause of
abnormalities.

leukocyte

There are a number of RCTs that document leucopenia
in the first 1-3 years after transplantation.

Unfortunately, the definition of leucopenia differs
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AQHEMHUIO U TIIATENILHYIO OLCHKY ee ypoBHs(721).

OHM TaKKe CYHUTAIOT, YTO HMMMYHOIIOJABIISIOIIUE
arentel, ACE-Is u ARBs sBnstorcs ¢akTopamu
MPUYUHHO-CIICJICTBEHHOH CBSI3H.

Omn  Ilpaktmueckme  PykoBoacTBa — peKOMEHIYIOT
cleloBaTh TOMY, YTO H3JIOKEHO B EBpomneickux
IIpakTnueckux PykoBoACTBax MO HAaMIydllIeld PAKTHKE
IIpU JIEYEHUH AaHEeMHM, B T.4. PEKOMEHIALUSIM He
BBOAUTh B CTaHJApTHYI MPAKTHKY IpeKpalieHne
TIpUeMa SPUTPOITIOITHHOB Ul NAMEHTOB, MPOXOISIINX
XUPYPrUUECKOe JIEUEHHE U TEX, Yy KOr0 pPa3BUBAIOTCA
HHTEpKypeHTHBIE 3a00eBanus (738).

Her  pexomenpaumit o
SPUTPONIOITUHOB B paHHEM
TpaHCIUTAHTAIIH.

OCTaHOBKE
nepuone

npuemMa
nocie

Ha]_ll/ICHTI)I C HOFI/I6a}0H_lI/IM TOYC€YHBIM TPAHCIIJIAHTaTOM
JOJDKHBI TIOJTYYaTh TAKOC KC JICUCHHC, KaK H JI00BIE

Opyrue TAalUeHThl ¢ YXYALIAIOIIeHcs IOYeuHOH
(byHKLHCH.

HeiiTponenus

Muorne w3 (haxTOpOB, OTBETCTBEHHBIX 32

BO3HHUKHOBCHHEC AaHEMUH,
HelTponenuto (cM. Tabmuiry 31).

TAKXE BBI3BIBAIOT

Hecmorpst Ha otcyrctBue RCT 1O CKpHHHHTY 3THX

aHOMAaJIHH, MMOTEHIIMAIbHBIE MOCJIEICTBUS
HETIPOBEACHUSI CKPUHUHTA  SIBISIOTCS  JIOCTaTOYHO
CEPbE3HBIMH.

WNudexunn SIBJISIFOTCS BTOpOH HaunboJee

PacpOCTPaHEHHOM MPUYMHOM CMEPTH MOCIE CepIeUHO-
cocynucThix 3aboneBanuii y KTRS (739).

Hacenenne ¢ sTporeHHodl  HeWTponeHuel, He
ABJAIOINEECS  TPAHCIUIAHTALMOHHBIMU  TNAIIMCHTaMHU,
(abcomrotHoe KonmmyecTBo Hedtpodumo <500/11 [5 u
108/1]), moxBepraercst MOBBILICHHOMY PUCKY CEPbE3HBIX
nHxwii (740).

Bo3M0XHO, OCHOBHOH JOIOJHHUTENBHON NPUYUHOU
meditponennn 'y KTRS sBusercs Totr dakr, dUTO
MUCPYHKIUS TOYKA  MOXKET  OTCPOYUTH  BBIBOJ
TIpernapaToB, KOTOPBIE CIIOCOOHBI MTOJIABISATH BEIPAOOTKY
JICUKOLINTOB B KOCTHOM MO3TE€.

JlexapcTBeHHbIE npenaparbl SIBJIAFOTCS
00IIepacpOCTPAaHEHHOH MPUYMHON  JICHKOIIMTApHBIX
AHOMAJIHH.

3aUKCHpOBaIA
roma  IocCIe

Cymecteyer psa  RCT,
JNEHKOTIEHNI0O B TIEpBEIE
TPaHCIUIAHTALH.

KOTOPBIC
1-3

K COXAJICHUIO, OIIPEACIICHUA JICHKOTIEHUH PpasHATCA B
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among studies; therefore, direct comparison across trials
is problematic.

Different classes of immunosuppressive agents have
differing effects on leucocytes.

CNiIs are not generally associated with leucopenia.

In contrast, antiproliferative agents are an important
cause of leucopenia.

In early trials, azathioprine was associated with
leucopenia (714,715).

In the European Trial of MMF vs. placebo with CsA and
prednisone, there was more leucopenia in the group
treated with 2 g/day MMF (14%, n = 165) vs. placebo
(4%, n = 166) (718).

In the tricontinental MMF trial, there was slightly less
(significance not stated) leucopenia in the arm treated
with 2 g/day MMF (19%, n = 171) vs. the arm using
100-150 mg/day azathioprine (30%, n = 162) (729).

In two trials evaluating the safety of EC-MPS vs. MMF,
there were no significant differences in leucopenia
(42,43).

These study protocols included rules to reduce the dose
or discontinue these agents in the presence of
leucopenia, which likely limited the severity and overall
incidence of very low counts.

In a Cochrane systematic review, mTORi were
associated with more leukopenia (RR 2.02, 95% CI
1.12- 3.66, by meta-analysis) than CNIs (50).

No mention was made of differences in leucopenia in
patients treated with sirolimus vs. placebo with CsA and
prednisone, or in the meta-analysis comparing sirolimus
to other antiproliferative agents (50,741).

HWCTOYHHUK:S98 American Journal of Transplantation
2009; 9 (Suppl 3): S97-S101

The Symphony trial compared four interventions:
standard-dose CsA and MMF (n = 384), low-dose CsA
with MMF (n = 408), low-dose tacrolimus and MMF (n
= 403) and sirolimus and MMF (n = 380) (30).

At the end of 12 months, leucopenia occurred in 10.2%,
10.1%, 13.4% and 10.3% of patients, respectively (p
>0.05).
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pPa3IMYHBIX ~ HCCIENOBAaHUAX,  NOITOMY  IpsAMOE
COIIOCTaBJICHUE MEXAY MUCCIEIOBAHUSIMHU  SIBISIETCA
Ipo0JIEMAaTUYHBIM.

Paznuynble k1accel IMMYHOIIOJABISAIONIUX al€HTOB 1O
pa3HOMY BIHSIOT Ha JIEHKOLUTHI.

CNIs 00BIYHO HE CBSI3aHEBI C JIEHKOTIEHHUEH.

B ommmume ot 3TOrO, aHTHUNpONH(EepaTUBHBIE AreHTHI
SBISTIOTCSL  OTHOM W3  OCHOBHBIX  IE€PBONPHUIHH
JICHKOIICHHH.

B Gosiee paHHUX HCCIENOBAHMAX MPHEM a3aTHONPHHA
ObLI CBsi3aH ¢ neiikonenueit (714,715).

B eBponeiickoM uccnenoanuu no npuemy MMO vs.
wiane6o ¢ CSA U MpeaHU30JI0HOM, JICHKONEHUs Yalle
BO3HHMKaJa B rpymmne, npuHuMaBmmx MM® mo 2 r. B
neub (14 %, n = 165) vs. rpynmosl wiane6o (4 %, n =
166) (718).

B xome tpexkoHTHHEHTanpHOTO HccienoBanus MMO,
4acToTa JIEWKONEHWH OblTa HECKOJbKO  MEHBIIE
(mocToBepHOCTh HE yKa3aHa) B IPYIIC NPHHUMABIIHX
MM® 2r/mens (19 %, n = 171) vs. rpymmsl
npunuMaBinux aszaruonpus 100-150 mr/aens (30 %, n
=162) (729).

B nByx mccnenoBaHusx, oneHUBIINX Oe3omacHocTh EC-
MPS vs. MM®, He ObLIO OTMEUEHO CYLIECTBEHHBIX
pasznuuunii B netikonernu (42,43).

ITpoTOKONBI 3THX HCCIENOBAaHUH BKIIOYATH B ceOs
NpaBWIa CHIDKEHHS 03 WIH IpPEKpalleHuss IpHema
9THX AareHTOB TIpW HAJIMYUM JICWKONEHWH, 4YTO,
BEPOSATHO, YMEHBLIMJIO CTENEeHb TSDKECTH H OOLIyIO
BCTPEYaEMOCTh JICHKOTICHHH.

B KoxpaHoBckoM cucTeMaTHieckoM ob3ope MTORI
ObUTH CBsI3aHEI ¢ Jiekikonenuei yame (RR 2.02, 95% ClI
1.12- 3.66, nytem Mmera ananuza), 4em ¢ CNIs (50).

Her ynomuHanuifi o pasnuuusax B JICHKONEHUH Yy
NALUMEHTOB, IPUHUMABIIUX CHUPOJIMMYC VS. mianebo ¢
CsA u mpemHW3OH, WM B MeTaaHAIN3e CpPaBHEHHSA
cHpolIMMyca C JAPYTHMH  aHTHIIPOIH(EpaTHBHBIMU
arenrtamu (50,741).

UccnenoBanne Cum(oHHS CpaBHUIO YeThIpe BHUJA
BMENIATENbCTB: cTaHgapTHas go3a CSA u MMF (n =
384), nuskas go3a CSA ¢ MM® (n = 408), nuskass m03a
takponumyca u MMF (n = 403) u cuponumyc u MMF (n
=380) (30).

Yepes 12 mecsiieB JeueHus JEHKONEHUsT OOHApYyKeHa Y

10,2%, 10,1%, 13,4% wu 10,3% mnauueHTos,
coorBercTBento (p > 0,05).
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There is no evidence that IL2-RAs cause significant
hematologic abnormalities.

In contrast, lymphocyte-depleting antibodies are
associated with more (p < 0.001) leucopenia (33%, n =
141) compared to the 1L2-RA, basiliximab (14.6%, n =
137) (8).

More leucopenia was demonstrated in a RCT comparing
groups treated with lymphocytedepleting antibodies with
tacrolimus or CsA to one with tacrolimus and no
lymphocyte depleting antibodies (7).

Addition of steroids also has an impact on leucopenia.

In one trial, leucopenia was seen more often
(significance not stated) in the steroid-free (17.9%) and
the steroidwithdrawal (16.5%) arms compared to the
standard steroid arm (13.8%) (48).

Other medications commonly used in KTRs to treat
comorbidities are associated with leucopenia.

Valganciclovir was associated with more leucopenia
compared to ganciclovir (8.2% vs. 3.2%) in a RCT of
high-risk solid-organ transplant recipients (724).

However, the alternative antiviral valacyclovir was not
associated with more leucopenia compared to placebo in
a RCT of CMV prophylaxis in KTRs, but drug-induced
leucopenia in the treatment arm may have offset the
CMV-induced leucopenia in the control arm (742).

Combined therapy with antiviral and antiproliferative

agents may increase the incidence of leucopenia (743).

The risk of neutropenia from
sulfamethoxazole in KTRs is unclear.

trimethoprim—

There have been several small RCTs, and they did not
report differences in the incidence of leucopenia
(744,745).

In a bone marrow transplantation study, prophylaxis
with trimethoprim-sulfamethoxazole (vs. ciprofloxacin)
was associated with a 6-day delayed recovery of
neutropenia (746).

Case reports of agranulocyctosis have been reported
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Her wnukakumx pgokasarenscTts Toro, uro |L2-RAS
BBI3BAIOT 3HAYMUTEJILHBIE NTEMATOJOTMYECKHE AaHOMAJIHH.

B ommume or 3TOrO, JMM(OLHUTOPA3PYIIAONINE
aHTUTeNa CBs3aHbl C 0ojiee Cepbe3HbIM ypoBHEM (pP<
0.001) neiikomenun (33%, n = 141) mo cpaBHeHHUIO C
IL2-RA, 6asmmukcumabom (14.6%, n = 137) (8).

Bonee wacrtoe mposBieHHE ~ JICHKONICHHH  OBUIO
nponemoHcTpupoBano B RCT, cpaBHHBIIEM TpyITy
MOJTYYaBIIMX  JTUMQOIHUTOPA3PyIIAIOIINE aHTHTENA C
TakpoiumycoM wim CSA ¢ rpymmoil NnpuHEMaBIINX
TaKpOJINUMYC U HE TI0JTy4aBIINX
aumormTopaspyame anturena (7).

JlobaBneHue Tepamuu CTEPOMJAMHU TakKe OKa3bIBaeT
BIIMSIHUE HA JICHKOIEHUIO.

B omHOM uccnemoBaHuM JieHKONEHUsT ObLIa OTMEYCHA
vame (JOCTOBEPHOCTh HE yKa3aHa) B Tpylme He
npuHAMaBIMX — crepounst  (17,9%) w  rpymme
npeKkpaTuBIIMX mpueM crepoupoB (16,5 %) mo
CPaBHEHHUIO CO CTaHAAPTHOM CTEPOHMTHON TpyHHon
(13.8 %) (48).

Hpyrue JIeKapCTBEHHBIC Tperaparel, 00BIYHO
ucrons3yronpecs s yedenus ociaoxuenuid 'y KTRs,
TaK)Ke CBSI3aHbI C JJCHKOIEHUEH.

BanrannuknoBup ObLT cBsA3aH ¢ JeHKONeHUEH Oouee
YacTO 110 CPABHEHUIO ¢ TaHIMKIOBHpOM (8,2 % mportus
3,2%) B RCT mo perumnueHTaM CONHMAHBIX OPraHOB C
MTOBBINIIEHHBIM prcKoM (724).

OnHako aNbTEpPHATUBHBIA AHTUBHPYCHBI Ipenapar
BaJIAIMKIOBHpP He OBUI CBsi3aH ¢ Ooiee dacTou
JeWKONeHNe IO CpPaBHEHMIO C NpHEeMOM Iuianebo B
RCT no mpo¢punaktuke CMV y KTRS, HO BbI3BaHHAs
JIeKapcTBaMK JICHKOINEHHUST B TPYIIE IPUHUMABIIMX
rpernaparbl, BO3MOXKHO, Obula CKOMIIEHCHPOBaHA
neiikonienuel, BeizBaHHOH CMV B KOHTpONIBHOI rpymme
(742).

Kom6unupoBanHas Tepanus AHTHBHMPYCHBIMH
npenaparaMi M aHTHIPOIU(EPATHBHBIMU areHTaMu
MOXET YBEJIMYUTD YUCIIO CiTydaes Jeiikonenun (743).

Puck wneiitponiennn ot mpuema Oucenrona y KTRS
HEsICEH.

Nwmenn mecto Heckonbko HeOombminx RCT, oHu He
MPEJCTaBUIIM HUKAKUX JAaHHBIX O Pa3IM4MAX MO YHUCITY
ciydaeB 3abonieBanus Nelikonenuei (744,745).

B mucClIeIOBaHMM MALMEHTOB IOCIE TPAHCIUIAHTALUH
KOCTHOTO Mo3ra mpodriaktuka OucentomoMm  (VS.
munpodIokcany)  ObTa  CBA3aHa ¢ B-IHEBHOM
3a7IepKKOM B pasperieHnd HerTponenun (746).

OTyeTsl o CAUHUYHBIM ClIydasim IIoKasajin
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with trimethoprim- sulfamethoxazole (725).

Thrombocytopenia

Many of the factors that cause anemia and leucopenia
also cause thrombocytopenia (Table 31).

There are also relatively uncommon conditions, such as
recurrent or de novo thrombotic microangiopathy, that
can cause kidney dysfunction, hemolytic anemia and
thrombocytopenia (722,723).

Thrombocytopenia is also associated with several
medications used in KTRs.

mTORi are associated with much higher RRs of
thrombocytopenia compared to CNIs (RR 7.0, 95% ClI
3.0-16.4) (42).

Sirolimus also demonstrated more thrombocytopenia in
comparison to azathioprine and MMF (RR 1.95, 95% CI
1.29-2.97) (50).

Thrombocytopenia was also frequently observed in the
tricontinental MMF trial (5% MMF 3 g/day; 9% MMF 2
g/ day; 12% azathioprine, significance not stated) (729).

In a (potentially underpowered) study comparing
thymoglobulin to basiliximab induction,
thrombocytopenia (platelet count <80 000/IL) was not
significantly different (10.6% vs. 5.8%, p=0.19) in the
thymoglobulin group vs. the basiliximab group (8).

Thrombocytopenia is also observed in patients with
thrombotic microangiopathy associated with CNIs and,
rarely, other medications such as clopidogrel and
valacyclovir (722,723,731).

Other causes of leucopenia and thrombocytopenia
include severe sepsis, viral infection (CMV, parvovirus
B19) and other medications (716,717,719,720,726—
728,730,732,747-753).

Idiopathic thrombocytopenia has rarely been described
after transplantation, and can be related to autoimmunity
transferred from the donor (754).

Transient thrombocytopenia has also been described in
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BO3MOXKHOCTh Pa3BUTHsI arpaHyJolUTO3a BCIEACTBHE
npuema Gucenroia (725).

TpomoounTONEHUST

MsHorue ¢GaxkTopbl, KOTOpble IPHUBOIAT K AHEMHU H
JMEHKONEHNH, TaKKe BBI3BIBAIOT TPOMOOIIUTONICHHIO
(cm.tabmuiy 31).

CylLIeCTBYIOT TaKKe CPABHUTEIBHO PEJKHE CUTYAIWH,
Harnpumep, peunauBHas wiu de NOVO TpomGoTHYECKast
MHKDOAHTHONATHsI, KOTOPbIE MOTYT MPHBECTH K
IUCQYHKIMM [OYCK, TIEMOJUTUYCCKON aHEMHH U
tpoMOouuTonennu (722,723).

TpOM6OHI/ITOHCHI/Iﬂ TaKXXC CBsdA3aHa C HCECKOJIIbKUMH
JICKApCTBCHHBIMH  IIpC€llapaTaMu, MUCIIOJIb3yEMbIMHU Y

KTRs.
MTORi  cBa3aHel ¢ ropa3mo Oojee  BBICOKHM
OTHOCHTEIBHBIM  DHCKOM  TPOMOOLMTOIICHHH MO

cpasrenuio ¢ CNIs (RR 7.0, 95% CI 3.0-16.4) (42).

[pu mpriemMe CHPOJIMMYyCa TakkKe MPOJEMOHCTPUPOBAHA
Gonee wacras TPOMOOLMTOIICHUS IO CPAaBHEHUIO C
asarnonpuaom 1 MMF (RR 1.95, 95% CI 1.29-2.97)
(50).

TpomOoIUTONEHUsT TaKXke 4YacTo ObUla OTMEYEHA B
TPEXKOHTHUHECHTAJIbHOM HCCIIEJOBAaHUU MMO,
oxBatuBieM Tpu KoHTHHEHTa, (5% MM® 3 r./mews;
9% MM® 2 r /nenn; 12% Ha azaTHonpHHE, 3HAYEHHE HE
ykazano) (729).

B (moTeHIMANBHO HEIOCTATOYHO MOIITHOM)
HCCIIEIOBAHNH, CpaBHHBIIIEM HUHIAYKIHIO
TAMOTJIOOYTMHHOM W 0a3WwIMKCHMaOoM,  4acToTa

TpoMbornuTOoneHn: (koa-Bo Tpomborros <80 000/IL)
He cunbHO oTimyanack (10.6% vs. 5.8%, p=0.19) cpenu
IPYIIBI  TIOJNYYaBIIMX THMOTJIOOYIMH VS. TPYIIIbI
mosy4aBuiux 6asumukcumad (8).

TpoMOOLUTONEHUSI TAaKXKE OTMEUEHa y MAalHEeHTOB C
TPOMOOTHYECKOH MHKPOAHTHUOIIATHEH, CBS3aHHON C
TIPUEMOM CNIs wu pexe c npueMOM JAPYTHUX
IIpenapaToB, TAaKHX, Kak KJIOMUAPOTeNb U
Bananukiosup (722,723,731).

Jpyrie NpUYHHBI JEHKOIEHUH W TPOMOOIMTOIICHUH
BKJIIOYAIOT B ce0f TSDKENbId cemcuc,  BUPYCHBIE
napexmyn (LIMB, mapoBupyc B19) u npuem apyrux
npenaparo (716,717,719,720,726— 728,730,732,747-
753).

Waunonatnueckas TpOMOOIUTONICHHUS PEJIKO BCTPEUACTCS
IoCJie TPAHCIUIAHTALMM, W MOXeT OBITH CBs3aHa C

ayTOMMMYHHOH peaknued, MOJydeHHOH OT oHOpa

(754).

Hpexo;[suuaﬂ TpOM6OI.II/ITOH6HI/I$I TaKkke ObllIa OTMEUCHA
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recipients of allografts whose donors had suffered
disseminated intravascular coagulation (755).

Patients with low platelet counts are at increased risk of
bleeding.

Treatment of thrombocytopenia includes removing the
offending drugs or treating other underlying causes.

For example, case series have shown that parvovirus
B19 associated hematologic abnormalities can be treated
with intravenous immunoglobulin (751).

Plasmapheresis has also been used to treat
HUS/thrombotic ~ microangiopathy that may be
associated with thrombocytopenia (723).

There are several case reports documenting the use of
colony-stimulating factors (CSFs) to treat neutropenia in
kidney transplant patients (756—758).

However, there is potential for harm with treatment.

One case report suggested that CSFs may have been
associated with worsening graft function (758).

There are clinical practice guidelines in the cancer
literature that can be referred to for the use of CSFs
(616).

The review performed by the American Society of
Clinical Oncology (616) found there is ample evidence
that CSFs shorten the duration of neutropenia.

There are, however, inadequate data to know whether or
not there is benefit in afebrile neutropenic (absolute
neutrophil count <1000/IL [1 Y 109/L]) patients.

There is evidence, though, that patients with febrile
neutropenia (absolute neutrophil count <500/IL [5 Y9
108/L]) benefit from CSFs along with antibiotics if there
is pneumonia, fungal infection, hypotension, sepsis
syndrome or multisystem organ failure.

The European Best Practice Guidelines on kidney
transplantation recommend regular screening and careful
evaluation of neutropenia in KTRs (759).
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y TeX PCLHUIIHCHTOB,
reHepaIH30BaHHBIM
cunapomoM (755).

9bH  JOHOPBl  CTpajgain
TpOMOOreMOpparnIecKuM

TlanmeHTHl € HU3KUMH TpOM6OI_[I/ITaMI/I TIOABEPIKCHBI
TOBBIICHHOMY PHUCKY KPOBOTCYCHU.

Jleyenne  TPOMOOLMTONEHWH  BKJIIOYaeT B  ceOs
UCKJIIOUEHHE IIPerapaToB, HApYMIAIOIUX BBIPAOOTKY
TPOMOOLIUTOB, WK JICUEHHUE APYTHUX MEPBOIPUIMH.

Hanpumep, cepuiiHble nccienoBaHus —II0Ka3alH, YTO
TeMaTOoJIOTHYECKHE aHOMaJIHH, CBsI3aHHbIC c
N1apBOBHPYCOM B19, MOTYT U3JI€YUBATHCA

BHYTPHUBEHHBIM BBEACHHEM HMMYHOIITOOYIHHOB (751).

IInasmadepes Takke MCHONB3YeTCS [UIS  JICUCHHS
I'YC/TpoMOGOTHIECKOH MHKPOAHTHOIIATHH, KOTOPHIE
MOTYT OBITh CBSI3aHBI ¢ TpoMOoOIHTONCHUEH (723).

CyiecTByeT HECKOJbKO JOKJIAA0B, JOKYMEHTaIbHO
ITOJITBEPAUBIINX HCIOJIb30BaHUE
KoJIoHHeCTUMY pyIonmx  (akropos  (CSFS) st

neyenus Hertponenun y 6omsHbIx KTR (756—758).
OnHAako  CymiecTByeT — MOTEHIMAJbHAs — OMaCHOCTh
IOJIyYUTh BPEJL OT JICYCHHUSI.

OnHO ommcaHue KIMHHYECKOTO CIydasl Mpearojaraer,
yro CSFS Mor OBITh CBS3aHHBIM C YXyAIICHHEM
¢dyukmu mouku (758).

CornmacHO nHTeparype MO KIMHUYECKOH TIpaKkTHKe
JeYeHWs paka, paKk MOXeT OBITh CBsI3aH C
ncronp3oBanreM CSFs (616).

00630p, BbInoMHEHHbIH AMepukanckuMm CooOiiecTBoM
Kmnanueckoit  Onkonormn  (616),  oOHapy»xwmn
MHOTOYHCIICHHBIC CBHAETEIbLCTBA TOro, uro CSFs
COKpaIl[aeT CpoKHU 3a00JIeBaHUsI HEUTPOTICHHUEH.

OnHako He CyHIECTBYET JOCTATOYHBIX JAHHBIX O TOM,
€CTh JIM MPEUMYILECTBA Y TAIMEHTOB ¢ adeOpHIbHOM
HelTponienned  (abComoTHOE KONI-BO HEHTpO(HIOB

<1000/IL [1 4 109/L]).

TeM He MeHee, eCTh J0Ka3aTelbCTBA, YTO IAIMEHTHI C
(heOpmibHOI  HelTpomeHueH (abcomroTHOE  KOJI-BO
medrpodumo<500/IL [5 U 108/L]) moryT momy4uTh
noip3dy or CSFS Bmecrte ¢ aHTHOMOTHKaMH, €ciH
NPUCYTCTBYET IIHEBMOHHMS, TPUOKOBBIE HH(QEKINH,
TUIIOTOHUS, CHHJAPOM CeICHCa WIM IIOJIMOpPraHHas
HEJI0OCTaTOYHOCTb.

Esponeiickue  Ilpaktuueckue  PykoBojcrtBa — mo
HawIyylledl IpaKkTHUKEe IpH TPAaHCIUIAHTALUU IIOYKH
PEKOMEHIYIOT IPOBOAUTH DETYJAPHBIA CKPHHHHI Ha
HEWTPONEHUIO W THIATENbHYIO OLICHKY €€ YPOBHA Y

KTRs (759).
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The combination of allopurinol and azathioprine should
be avoided to prevent neutropenia (616).

There are not likely to be any RCTs to determine when
to give CSFs in KTRs.

Guidance for their use will be derived mostly from local
clinical practice and oncology guidelines (708).

There are similar guidelines for the treatment of
thrombocytopenia with platelet transfusion (760).

NCTOYHUK:American Journal of Transplantation
2009; 9 (Suppl 3): S97-S101 S99 Chapter 22

Erythrocytosis

« Erythrocytosis is a well-known complication of kidney
transplantation.

« In the general population, erythrocytosis is associated
with morbidity (fatigue, dyspnea, thrombotic events,
etc.) and mortality.

« In the general population, there is some evidence that
correction is associated with a reduction in thrombotic
events.

« In KTRs, adverse consequences of erythrocytosis may
be less common than in the general population.

e In KTRs, treatment of erythrocytosis is effective and
safe with angiotensin blockade.

The incidence of erythrocytosis varies from 8% to 22%
among reports identified from earlier clinical practice
guideline publications (627,708-710).

More recent studies document that erythrocytosis still
occurs in KTRs (761-765).

Many studies do not differentiate between increased red
cell mass or reduced plasma volume.
Erythrocyctosis tends to occur within the first 2 years,

but can occur much later.

It may revert spontaneously in 20% or more of cases
(709,710).

The mechanisms of erythrocytosis are unclear and are
likely multifactorial.
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KomOuHanuu amronypuHoiia ¥ a3aTHOINPUHA CIIEeIyeT
u30eraTh Ul MpeAoTBpalieHus Heritpornenun (616).

IMo-Bumumomy, moka Her Hukakux RCT no
ONpeNeNiecHnI0 Korja cieayer HasHavyath CSFS s
KTRs.

Hx UCIIOJIb30BaHUE crenyer OCHOBBIBATh
MPEUMYIIECTBEHHO HA TPAKTHIECKUX PYKOBOJACTBAX IO
MECTHOM KJIMHHUYECKOM IMPaKTUKE M OHKOJOTHYECKHX
pykoBoactBax (708).

CyIIecTBYIOT aHAIOTUYHbIE TIPAKTUYECKUE PYKOBOJICTBA
0 JIEYUEHHIO TPOMOOIUTONEHUH METOAOM TIEPETUBAHUS
tpombGoruTos (760).

SPUTPOTHUTHI
e DpUTPOIMTO3 SIBISAETCA OJHMUM U3 Hauboliee
pacIpoCTpaHEHHBIX OCJIOKHEHUI mocie

TpaHCIUIaHTAlluKU ITOYCK.

e B o6mell mnomymsiuuu 3SpUTPOLUTO3 IPHBOIUT K
3200J1eBaeMOCTH (YCTaIOCTh, OJBIIIKA, TPOMOOTHYCCKHUE
OCJIO)KHEHHMS, ¥ T.J1.) K CMEPTHOCTH.

e B o0mell mnomymaamuM HUMEIOTCS — HEKOTOpHIE
CBUJIETEIbCTBA TOTO, 4YTO KOPpPEKIHs CBsi3aHa C
COKpAIlCHUEM TPOMOOTHUYECKUX OCIOXKHEHUM.

e Cpemu KTRs HeOnmarompusTHble TOCIEACTBHS
9PUTPOIMTO32 MOTYT OBITH OOJiee PENKUMHU, YEM CPEIH
00ImIei oIy JISIUH.

* YV KTRs 7nedeHue sputpouurosa  sBIseTCS
3¢ GeKTUBHBIM M O€30MaCHBIM MOCPEACTBOM OJIOKaIIbI
aHTHOTCH3HHA.

3abo05eBaeMOCTh IPUTPOLUTO30M Bapbupyercs oT 8%
no 22% B [OKNIagaX W3 PaHHUX HPaKTUYECKHX
KIMHHYEeCKUX myOuukaruii (627, 708—710).

[MocneHMe MCCIEIOBAHHS TTOKA3allH, YTO SPUTPOLIUTO3
mo-TipexxHeMy uMeet Mecto y KTRs (761-765).

Bo MHOTHX HCCIIENOBAaHMSAX HE MPUBOAUTCSA DPasIHUMi
MEKIy IOBBIIIEHHEM DPUTPOIUTOB M  CHIKEHHEM
00beEMA I1Ia3MBL.

3pI/ITp0HI/IT03 HUMECT TCHACHIMIO BBIABIIAATHECA B TCUCHHUC
IEPBBIX 2 JICT, HO MOKET BO3HUKATh U ropaszio IMO3KeE.

OH MOXET CIIOHTaHHO peuunuBrpoBath B 20% ciyuaes
nim 6ostee wacro (709,710).

MexaHU3MBl  SPUTPOLMTO3a HESICHBI H,
MHOTO(aKTOPHBI.

BEpOSTHO,
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Sustained increases in erythropoietin have not been
consistently found, but seem to be increased to a greater
extent than expected for the level of hematocrit (766).

Other proposed mediators of erythrocytosis include
endogenous  androgens, renin-angiotensin  system
activation and other growth factors (710).

Identified clinical risk factors that have been reported
include male gender, polycystic Kkidney disease,
smoking, immunosuppression, reduced kidney function,
absence  of rejection, renal artery  stenosis,
hydronephrosis, hypercalcemia, longer duration of
dialysis, higher pretransplant hemoglobin, angiotensin-
converting enzyme genotype, hypertension and diabetes
mellitus (709,710,761-765,767- 778).

The consequences of erythrocytosis can be severe.

Evidence for the adverse outcomes related to
erythrocytosis arise mostly from observations in patients
with polycythemia vera.

Historical observations document 20% of polycythemia
vera patients present with a thrombotic event, and
subsequent thrombosis occurs in as many as 50%;
however, the associated risk of thrombosis has been
difficult to quantify (779,780).

Patients with polycythemia vera have a reduced life
expectancy, but this is, in part, related to malignant
progression (781).

In addition, a large study of elderly patients without
polycythemia vera undergoing noncardiac surgery
showed that an elevated hematocrit was associated with
short-term mortality and cardiac morbidity (782).

In the general population, treatment of erythrocytosis is
effective.

In a large observational study of patients in the general
population with polycythemia vera and a prior history of
thrombosis, pharmacological therapy to reduce red cell
volume was associated with a 53% reduction in
recurrent thrombotic events (783).

Many of the recurrences occurred in patients with
inadequate treatment (hematocrit >45%).
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VcroliunBoe  MOBBIIMIEHHWE YPOBHSA — SPUTPOINOITHHA
0o0HapyXHMBaeTCs HE BCErJa, XOTs MPEJCTABIACTCS, 4TO
OH YBEJIMYMBAICS B OOJBIICH CTEINIEHH, Y€M 0XKHIaI0Ch
mo reMaTokpury (766).

Jpyrue npearaemple MEIUATOPbl SPUTPOLIMTO3A - ATO
9HJIOTEHHBIE aHJIPOTEHBI, AKTHBALIUS peHUH-
AQHTHOTEH3WHOBON CHUCTEMBI U Apyrue (akTopbl pocTa

(710).

BrisiBieHHBIE M 3asBJICHHBIC KIMHUYECKHE (baKTOpI)I
pHUCKa BKIIIOYAIOT IMPUHAUIC)KHOCTE K MYXCKOMY IIOJIY,
MOJIMKUCTO3 TIOYEK, KYPCHHUE, HMMYHOCYIIpECCHH,
CHMIXCHHas CI)yHKIII/IH TIOYCK, OTCYTCTBHUC OTTOPIKCHUA,

CTEHO3 MOYEYHOH apTepuuy, ruapoHedpos,
TUIEPKaIbLEMUs, Oombllasgs  NPOAOIDKUTEIBHOCTD
quanu3a, Oojee BBICOKMH JIOTPaHCIUIAHTAI[MOHHBIH

TeMOTJIOOWH, TEHOTHIT aHTMOTCH3MH-KOHBEPTHPYIOIIETO
(depmenTa, runepToHust U caxapHbii auaber (709,710,
761-765, 767—778).

[TocnencTBYS 3PUTPOLIUTO3a MOTYT OBITH CEPbE3HBIMU.

JlokazaTtenbcTBa HaJIWYUS OTPULATEIBHBIX HCXOOB,
CBS3aHHBIX C JSPHUTPOLUTO30M, BO3HHKAIOT TJABHBIM
o0Opa3oM 3 HAOIIOICHUH HA/l MAMEHTAMU C UCTUHHOU
MOJTUIIUTEMHUEH.

Hcropudeckue HaONIOIEHUS COAEPIKAT JaHHBIE O TOM,
yto 20% ManreHToB ¢ HCTUHHON MOJUIIUTEMUEH UMEIOT
TPOMOOTHYECKHE  OCJIOKHEHHs, W  MOCJICAYIOMINT
Tpom603 mpoucxoaut B 50% ciyuaeB; OJHAKO, PUCK
TpoMOO30B OBUIO TPYIAHO KOJHYECTBEHHO OLCHUTh

(779,780).

TlanueHTl ¢ MCTUHHOH IONMIMTEMHEN UMEIOT Ooliee
KOPOTKYIO 0)KAJAeMYIO MPOJOIDKATEIEHOCTD JKU3HHU, HO
3TO OTYACTH CBS3aHO C MPOrpPecCHer 3710KaueCTBEHHBIX
HOBoOOpa3oBanwmit (781).

Kpome Toro, Gonbloe ucciefnoBaHHE CPERd MOXKUIBIX
HanueHTOB 0e3 MCTUHHOM NOJIMUIUMTEMHUH,
NIPETEPIIEBAIOIIMX JKCTPAKApAUAILHBIE XUPYPIrUYECKUe
BMEIIATeNbCTBA,  I[MOKA3aJI0,  YTO  MOBBILCHHBIA
TeMaTOKpUT OBUT  CBSI3aH CO  CMEPTHOCTBIO B
KpaTKOCPOYHOH TEpPCHEeKTHBE M CEPAEYHO-COCYAMCTOM
3a0051eBaeMoCThI0. (782).

B o0uieii NOMyJISAIKY JIeUSHHE IPUTPOLIUTO3a SBIISETCS
3¢ (HeKTUBHBIM.

B Gombmiom 06C6pBaIII/IOHHOM uccji€goBaHuu Cpe€au

MAalUeHTOB  o0miell  HOmynsiuM ¢ HMCTHHHOM
nonmuuuTeMuell  u  TpomMOO30M B aHaMHese,
(bapmakosoruyeckas Tepamusi 10 CHIKEHHIO o0bema
9pUTPOIIUTOB  OblTa cBsizaHa B 53% cimydaeB c

COKpAIl[CHHEM PEIHIMBOB TPOMOOTHYECKUX COOBITHIA

(783).

Bonbioe xonmdecTBo PEUMINBOB MMEJIO MECTO Cpean
NalMMEHTOB C HCAJACKBATHBIM JICUCHUEM (I‘eMaTOKpI/IT >
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In KTRs, erythrocytosis can be asymptomatic, or
patients may complain of fatigue, headaches, plethora,
dyspnea or blurred vision (709,767,776).

The more serious consequences include increased risk of
venous and arterial thrombosis (767,768,784).

One small case control study found more
thromboembolic events in patients with polycythemia
(11 events in 53 patients) compared to those without
erythrocytosis (0 in 49 matched controls) (767).

Most other studies in KTRs either did not report adverse
events, described no concurrent controls, or found no
increase in adverse events (770,771,774)

In a large registry analysis of KTRs, erythrocytosis was
not found to be a risk factor for stroke (450).

Since erythrocytosis is now readily treatable, and the
potential consequences of not treating are severe
(venous and arterial thrombosis), there are not likely to
be any long-term RCTs to compare the effect of
treatment vs. no treatment on outcomes.

There are a number of small RCTs of fair quality and
case series demonstrating the use of ACE-Is or ARBs to
reduce hematocrit by an absolute value of between 4%
and 15% (785-797).

Given the small sample sizes and the lack of data on
critical clinical outcomes, there is only a low level of
evidence (see Evidence Profile and accompanying
evidence in Supporting Tables 56-58).

In a RCT comparing enalapril (2.5 mg/day, n = 15) to
placebo (n = 10), the hematocrit dropped by 6.6% in the
treatment arm compared to only 1.3% in the control arm
(p = 0.004) (788).

In another small trial, 15 patients were randomized to an
ACE-I (enalapril) and 12 patients an ARB (losartan)
(796).

SECTION 5 CHAPTER 22
45%).
N KTRs 3PUTPOLIUTO3 MOJXKET NIPOTEKATh
0ECCHUMIITTOMHO, WJIM MAIMEHThl MOTYT JKaJOBaThCS Ha

YCTaOCTh, TOJOBHBIE OOIH, IUIETOPY, OMIBIIIKY WIIH
HedeTkoe pachokycuposannoe 3penue (709,767,776).

Bonee CEPBE3HBIC TIOCIICACTBUA BKIKOYAKOT B celst

MOBBINIEHHBI  PHCK BEHO3HOTO M apTepHaIbHOTO
Tpombo3a (767,768,784).
OpHO HeOOJIBIIOE  KOHTPOJIMPYEMOE  HCCIIeIOBaHUE

oKa3ajo O0JIbIIe TPOMOOIMOOIUUECKUX OCIOKHEHUH Y
MAIMEHTOB ¢ UCTHHHON moymiuremueii (11 ciydaes y
53 maIMeHToB) Mo CPaBHEHHUIO C TEMHU, KTO HE CTpajaer
spurporuTozoM (0 yenoBek w3 49 B KOHTPOJBHOIM
rpyme) (767).

BonbmacTBO Apyrux uccienosanuii no KTRs nubo He
COOOLIAlOT O HEOJarompHsATHBIX IIOCIEACTBHAX, HE
OIKCHIBAIOT MAIMEHTOB KOHTPOIBHOM TPYIIIEL, TUO0 HE
OOHapYKHITH pocta uuciaa  HEOIAroNmpHATHBIX
mocnenctuit (770,771,774).

B kpymHOM peructpoBOM aHamm3e IO KTRs
SPUTPOLIUTO3 He ObU1 Ha3zBaH (AKTOPOM pHUCKa
uncynpta (450).

ITocKONBKY SPUTPOLMTO3  TEHEeph JIErKO MOANACTCS
JICYCHUIO, a MOTCHUUAJIBHBIC IOCJICACTBUSA OTCYTCTBUA
JIeUCHUA SIBIISIFOTCSL CCPLE3HBIMH (BeHO3HLIﬁ n
apTepuaibHBIi  TPOMOO3), MMO-BHAMMOMY, He Oymer
Kakux-m160 monrocpounsix RCT 1o cpaBHEeHHIO
a¢dexTa neueHHs VS. OTCYTCTBHS JIeUCHHs Ha
pEe3yJIbTaThL

IIposenen psa HeOonbmx RCT momkHOrO KadectBa u
cepuiiHbie HCCIICZIOBAHMS, KOTOpBIC
HpoJeMOHCTpupoBany, 4ro  ucnomnb3oBaHue ACE-Is
win ARBS Ui CHMXXEHHUS TEMAaTOKpUTa JaeT B
pe3ynbrate abconoTHOe 3HaueHne mexay 4 % u 15 %

(785-797).

VuuThIBas HEOOJBIIYIO BBIOOPKY M OTCYTCTBHE JAHHBIX
0 KPUTHYECKUX KIIMHUYECKUX pe3ynbTaTax,
CYIIECTBYIOT J0Ka3aTeIbCTBA TOJIBKO HU3KOTO KayecTBa
(cm. TIpodwiap m0Ka3aTeAbCTB W JOTOJHHTEIBHBIE
BcriomorarenbHbie Ta0muisr NeNe 56-58).

B RCT, cpaBuuBLIeM npuem 3Hanampuia (2,5 mMr/newHs,
n = 15) ¢ mrane6o (n = 10), reMaTOKpUT YMEHBUIMICS
Ha 6,6% B rpyrme noysyyaBIKx JICYEHUE 110 CPABHEHHIO
tonpko ¢ 1,3% B kxoutpossHO# rpymme (p = 0,004)
(788).

B napyrom HeGOnbIIOM HCCieqOBaHMM 15 mMalmeHTOB

Obutn  paHgoMu3upoBaHbl 1o  npuemy  ACE-I
(sHamanpwi) u 12 marmentos - ARB (;to3apran) (796).
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Hemoglobin levels decreased significantly in both
groups (174-149 g/L for enalapril and 171-159 g/L for
losartan); however, the drop was greater (p = 0.05) with
enalapril (32.6 g/L decrease) than losartan (17.0 g/L
decrease).

Theophylline has been found to be useful in the
transplant population with dramatic absolute reductions
in hematocrit of 8-12% (798,799).

However, several trials have found that ACE-Is were
superior when compared directly to theophylline (800-
802).

In the study by Trivedi et al., the hematocrit fell by 7.6%
in the ACEI arm (fosinipril, n = 9) and did not change
significantly (rose by 2.3%) in the theophylline arm (n =
5) (802).

Other strategies include phlebotomy and bilateral
nephrectomy, but these are invasive and the latter can be
associated with significant morbidity (803).

MCTOYHHUK:S100 American Journal of Transplantation
2009; 9 (Suppl 3): S97-S101

Clinicians should also be aware that both ACE-Is and
ARBs are associated with small, reversible reductions in
kidney function (557).

The European Best Practice Guidelines on kidney
transplantation recommend that first-line treatment of
erythrocytosis (>52% hematocrit in men and >49%
inwomen) be ACE-Is or ARBs (708).

The American Society of Transplantation states that
erythrocytosis (>17-18 g/dL or hematocrit >51-52%)
causes potentially life-threatening complications and is
readily treatable.

Research Recommendations
* RCTs on the use of ESAs and the optimal hemoglobin
in KTRs are needed.

e RCTs on the use of CSFs and target cell counts are
needed.

 Studies are needed to document the incidence and
severity of erythrocytosis with current drug regimens.
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I'eMOrJIOONMH 3HAYUTEIBHO YMCHBIIMICS B  00EHX
rpymmax (174-149 r/JI npu npueme 3Hananpmia u 171-
159 r/JI nosapraHa); OfHAKO, CHIDKEHHE OBUIO OOJBIIE
(p = 0,05) na snamanpune (ymensmienue Ha 9.5 r/JI),
4eM Ha Jo3aptane (ymenbieHue Ha 17,0 r/J1).

TeobwumH  1oKa3am  CBOKO MOJIE3HOCTh IS
TPAHCIUIAHTALMOHHBIX ~ IAIIMCHTOB,  1aB  PE3KOe
abCOJIIOTHOEC CHM)KEHHE remarokputa Ha 8-12%
(798,799).

OnHako, HECKOJBbKO HCCICIOBAHUI OTMETHIH, YTO
ACE-Is 6butn  Gosee 3(PQPEKTUBHBI MO CPABHEHHUIO
HETOCPeCTBEHHO ¢ TeoduutnHoM (800-802).

B uccnenosanuu Trivedi et al. rematokpuT cHU3MIICS Ha
7,6% B rpynne npuauMasumx ACEI (Gosuannpu, n =
9) 1 He 3aMeYEHO CYIIECTBEHHBIX N3MEHEHHH (POCcT Ha
2,3%) B rpymme reopmutuna (N = 5) (802).

Jpyrue crtpaTerud  BKIOYalOT  (QueOOTOMHIO U
JIByCTOPOHHIOK HE(DPOIKTOMHIO, HO 3TO HWHBA3UBHBIE
BMEIIATENBCTBA, U TIOCIIEHEE MOXKET OBITh CBSI3aHO CO
3HAYUTENBHOM 3a00seBaeMocThio (803).

Bpauu taxxe mommkHbl 3HaTh, uTo M ACE-IS, 1 ARBS

CB3aHBl C HEOONBIIMM OOPAaTUMBIM  CHIKEHHUEM
¢byukmmu mouek (557).
EBponeiickue  Ilpaktuueckue  PykoBoiacTtBa 1o

HaWIy4IIeH MpaKTHKEe MPH TPAHCIUIAHTALMY IIOYKH
PEKOMEHAYIOT B KaUeCTBE TEPAINH IIEPBOTO BEIOOpaA 110
sputpouuTosy (>52 % remartokpur y Mmyxunr u >49 %
y xeHuuH) ucnons3oBatb ACE-Is unu ARBs (708).

Amepukanckoe  CoobmectBo  TpaHCHIIaHTOJIOTOB
3asBisieT, drto opurpouuro3 (>17-18 r/mn  wmm
remMatokput>51-52%) mpUBOAMT K MOTEHIHAILHO
OMAcHBIM I JKU3HH OCJIOKHEHHUSIM, HO  JIETKO

noaaacTCs JICUCHUIO.

Hayuno-UccnenoBarejibckue peKoMeHAANMH

* Heob0xogumbl RCT mno ouenke 3¢¢eKkTHBHOCTH
UCIIONB30BAHHUS  OHPUTPONOITUHOB U  ONPEIEICHUIO
OITUMaJbHOro ypoBHs remoriobuna 'y KTRs.

e Heobxomumel RCT mo wucnons3oBanuio CSF wu
[[eJIeBOMY 3HAUSHHIO TOKa3aTejedl oOInero axammsa
KPOBH.

® HeO6XO,Z[I/IMI>I HCCICOOBAHUA I JOKYMCHTHPOBAHUA

YacTOTBI W TSKCCTH DJPUTPOIUTO3a IIPU HUMCIOIINXCA
CXEMax JICYCHMUA.

285



SECTION 5 CHAPTER 22

« Studies are needed to document the role of ACE-Isand ¢ HeoGxoaumsl ucciieoBanust Ajsi JOKYMEHTHPOBAHUS
ARBs in reducing the incidence of erythrocytosis. poiu ACE-Is u ARBS B cokpallleHHH 4HCia CilydaeB
SPHUTPOLMTO3A.

NCTOYHUK:American Journal of Transplantation
2009; 9 (Suppl 3): S97-S101 S101
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CHAPTER 23: HYPERURICEMIA AND GOUT

I'JIABA 23: TUITIEPYPUKEMUSA U ITIOJAT'PA

23.1: We suggest treating hyperuricemia in KTRs
when there are complications, such as gout, tophi, or
uric acid stones. (2D)

23.1.1: We suggest colchicine for treating acute gout,
with appropriate dose reduction for reduced kidney
function and concomitant CNI use. (2D)

23.1.2: We recommend avoiding allopurinol in
patients receiving azathioprine. (1B)

23.1.3: We suggest avoiding NSAIDs and COX-2
inhibitors whenever possible. (2D)

CNI= calcineurin inhibitor; COX-2= cyclo-
oxygenase-2; KTRs= kidney transplant recipients;
NSAID= nonsteroidal anti-inflammatory drug.

Background

Definitions of hyperuricemia differ widely.

Local laboratories often report the upper normal range as
a population mean plus two standard deviations (gender-
specific), and this performs well in clinical practice
(804).

An international task force recommends that a level of
>0.36 mmol/L (6.0 mg/dL) be defined as hyperuricemia
in the general population (804).

For each 0.06 mmol/L (1.0 mg/dL) increase above 0.06
mmol/L, the adjusted RR of gout increases by 2.33 (95%
Cl2.00-2.71).

The threshold of 0.36 mmol/L is associated with 67%
sensitivity and 78% specificity for diagnosing gout.

A threshold of 0.42 mmol/L (7.0 mg/dL) is associated
with a 57% sensitivity and 92% specificity (805).

However, because of gender differences, men are less
likely to experience gout at level between 0.36 and 0.42
mmol/L (6.0 and 7.0 mg/dL) and a higher level (>0.42
mmol/L [7.0 mg/dL]) is generally used for men (804).

Detailed information is not available in KTRs, but the
Work Group chose to define hyperuricemia as >0.36
mmol/L (6.0 mg/dL) in women and >0.42 mmol/L (7.0

23.1: Mpbl npenjaraeM INpPOBOJMTH  JeYeHHeE
runepypukemun y KTRS npu HaJIn4um 0C10:KHEeHUH,
HANPUMeEP, MOJArphl, Tohyca WiIM KaMHell B MOYKax,
00pa3oBaHHBIX U3 coJieii MOYeBOii KHCIOTHI. (2D)

23.1.1: Mpbl mnpenjaraeM HcCHOJIb30BaTh KOJXUIUH
IS JIeYeHHsI OCTPOi MoAarpbl ¢ COOTBETCTBYIOINUM
COKpAalleHHeM /103 NPU CHIKeHUN QYHKIUU TOYeK U
npu conyTcTByomeM ucrnoanzosanuu CNI. (2D)

23.1.2: PexomeHayercsi u30eraTh
AJLJI0MYPHHOJIA G0JIbHbBIM,
azatuonpuH. (1B)

Ha3HAYCHUA
moJIy4JaroImum

23.1.3: Mbl npemjaraeM 1pH J000il BO3MOKHOCTH

u3berate ucnojn3oBanusa HIIBII u COX-2
uHruéuropos. 2 (D)

BBoanasi ungopmanms

OmnpeneneHus THIICPYPUKEMUHU 3HAYUTETLHO
pa3nuYaroTCsl.

MecTHble Ta00OPATOPHH YACTO BBICTABISIOT BEPXHIOK
rpaHMIly AMana3oHa HOPMBI KaK CpelHee, MEIHaHHOEe
3HaYeHHe 1O OOmEed MOmysAlud  IUIOC  JiBa
CTaHJAPTHBIX OTKIOHEHHs (B 3aBHCHMOCTH OT IIOJa
MAlMEHTOB), ¥ TO XOPOUIO paboTaeT B KIMHHYECKOH
npakTrke (804).

MexnyHapoaHass OKCHepTHas TIpyla pPEeKOMEHIyeT
ompenaenaTh yposerb > 0,36 mmonn/JI (6,0 mr/mn) kak
THIEPYPUKEMHIO UL 001eit momyssiinu (804).

Just kaxxmoro mosbimienus Ha 0,06 mmouns/JT (1,0 mr/ )
ceoire 0,06  wmmons/JI  ckoppektupoBaHHBI  RR
nogarpsl nossimaercs Ha 2,33 (95 % Cl 2.00-2.71).

IMoporosoe 3uauerue B 0,36 Mmob/JI cs3ano ¢ 67 %
YYBCTBHUTEJIILHOCTBIO M 78% CHeUUPHUUHOCTHIO ISt
JMATHOCTUKH TIOJarPhL.

Tloporosoe 3nauenne B 0,42 mmoms/JI (7,0 wmr/m)
cBf3aHO ¢ 57%  uyBcTBUTENBHOCTRIO M 92%
crierpuaHOCTHIO (805).

OjfHaKo u3-32 MOJIOBBIX Pa3IMYUi MY)XYHHBI IOpa3io
pexe Ooneror moxarpoit Ha ypoHe mexnay 0,36 u 0,42
mMone/JI (6.0 u 7.0 mr/mm) u oOBIYHO AT MyKYHH
HCIOJIB3YIOTCS T0Ka3aTenn 0ojiee BBICOKOro ypoBHs (>
0,42 mmons/JI [7.0 mr/mn]) (804).

IMoapobHas undopmanus no KTRS HemocTymHa, HO
PaGouas ['pynma BbiOpana KpuTepuil [Jisi ONpeeTeHuUs
runepypukemMun kak >0,36 mmons/JI (6,0 mr/mn) y
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mg/dL) in men.
Rationale

e Hyperuricemia is very common in KTRs.

e Hyperuricemia increases the incidence of gout and
other complications in KTRs, and it may be associated
with loss of kidney function and CVD.

 Important drug interactions and precautions will alter
treatment strategies in KTRs with gout.

The incidence of hyperuricemia approaches 80% in
KTRs (806,807).

A recent analysis of 29.597 US Medicare recipients
found that the cumulative incidence of gout was 7.6% at
3 years after transplantation (808).

This relatively high incidence is consistent with a
number of smaller reports (809-812).

The mechanisms responsible for hyperuricemia and gout
are complex.

Several studies have shown rates to be higher with CNIs,
and especially CsA, when compared to azathioprine
(806,808,809,811).

The incidence of hyperuricemia appears to be similar
with CsA and tacrolimus regimens, both being higher
compared to regimens without CNIs.

For example, in a recent large RCT, uric acid levels
were similar between patients treated with low dose CsA
and tacrolimus at the end of 1 year, and significantly
higher in comparison to patients on sirolimus and MMF
(813).

Consistent with these results is a study in which 35
patients were converted from CsA to tacrolimus had no
change in uric acid levels (814).

However, in another report of patients converted from
CNiIs to sirolimus, there was a significant reduction in
uric acid levels (815).

Similarly, in a small (n = 28) RCT of liver transplant
recipients, conversion from CNIs to MMF was
associated with a 15-20% reduction in uric acid levels
(816).
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skerumH u > 0,42 mmois/J1 (7,0 Mr/mn) y MyskauH.
O0ocHOBaHuE

* T'unepypruKkeMus sBISICTCS OYEHb PACHPOCTPAHCHHBIM
sprnennem y KTRS.

e T'unmepypukemus yBEJIMYHMBAEeT 4YHCIO CJIydYaeB
noxarpel u apyrux ocnoxkHeHwnit y KTRS, u 310 Moxer
ObITh cBs13aHO ¢ oTepeit GyHkmu moyek u CC3.

e BakHble B3aUMOICWCTBUS MEXIy MpernapaTaMu H
Mepbl  NPENOCTOPOKHOCTH  HM3MEHSIOT  CTPATETHI0
neuenust KTRS ¢ mogarpoii.

Berpeuaemocts runepypuxkemuu goxomur go 80% y
KTRs (806,807).

HenaBHo mpoBenenHblit aHanu3 29.597 monbp3oBareneit
cuctembl Medicare B CIIA o6HapyXuia, 4TO
COBOKYITHOE YHCJIO cilydaeB mojarpsl 6buto 7,6% uepes
3 roma nocie TpancmranTanuu (808).

DTa CpaBHHUTENBHO BBICOKAs PACIPOCTPAHEHHOCTH
coryacyercss C JaHHbBIMH W3 psga 0ojee MEJKUX
nokimanos (809-812).

MexaHu3Mel, OTBEUalOIME 3a
oJarpy, CIOXKHBI.

TUIIEPYPUKEMHUIO U

Psan uccnenoBanuii nmokaszany, yro npu npueme CNIS u
ocobenHo CSA wuacTroTa BBIIE IO CPaBHEHHIO C
asarnonpuaom (806,808,809,811).

3a00JeBaeMOCTh  THUIEPYPUKEMHEH,  MO-BHIUMOMY,
onuHakoBa Ha CSA M Ha TakpoJIMyce, B 000HX CITyJasx
MOKa3aTeNlM 4acTOTHl 0oJiee BHICOKHE MO CPaBHEHHIO C
pexxumom 6e3 CNIs.

Hanpumep, B nocnenuem kpynHom RCT uepes 1 roa
Tepanuy ypoBHU MOUYEBON KHCIIOThI OBLIU CXOXKU MEXKIY
HalEeHTaMH, TOMY4aBIIUMU JICUCHUE HU3KUMH J03aMU
CSA W TakpolIMMyCOM, M 3HAYUTEIBHO BHIIIE IIO
CPaBHEHMIO C MalMeHTaMu Ha cuponumyce u MMF

(813).

DTUM  pe3ylnbTaTaM  COOTBETCTBYIOT — PE3yJIbTATHI
uccnenoBanus, B KOTopoM 35 MalueHTOB ObUTH
nepeBesenbl ¢ CSA Ha TakponuMmyc, M TP 3TOM
MAlUEHTHl HE UMENH M3MEHEHHH B YPOBHIX MOYEBOM
kucnotsl (814).

OnHako B APYroM JOKJIaje OTHOCUTEIbHO IAIUEHTOB,
nepesenieHHbIX ¢ CNIS Ha cuponumyc, ObLIO OTMEUEHO
3HAQUUTEJIHOE CHIDKEHHE YPOBHS MOYEBOH  KHCIOTHI

(815).

AmanornyasiM o6pazom B MamenbkoM (N = 28) RCT
cpenu peuunueHToB nedenu nepexox ¢ CNIs va MM
obut cBsizaH ¢ 15-20% cHWXEHHEM YPOBHS MOYEBOWA
kucioThI (816).
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Other risk factors associated with hyperuricemia and
gout are prior history, higher BMI, diuretics, older age,
more recent year of transplantation and hypertension
(806-809,812, 817).

Of the clinical manifestations of hyperuricemia, gout is
the most common.

It can be disabling and is associated with lost time from
work.

Impressive tophaceous deposits in the hands can occur
(806,812).

Evidence that hyperuricemia causes or contributes to
progressive kidney disease or CVD is weak, even in the
general population (804,818,819).

Acute kidney injury from very high uric acid levels has
been reported (820).

A large registry cohort study recently demonstrated an
association of gout with elevated mortality (adjusted
hazard ratio 1.26, 95% CI 1.08-1.47) and graft loss
(adjusted hazard ratio 1.22, 95% CI 1.01-1.49) (808).

This association with mortality, though, has not been
observed in other studies.

There are no RCTs to show that lowering uric acid
levels is associated with better graft survival, kidney
function or patient survival.

There is one small (n=54) recent RCT in nontransplant
patients with kidney impairment, however, in which
improved function with uric acid reduction failed to
reach statistical significance (821).

Case series have not shown a consistent benefit of uric
acid reduction on kidney function in CKD (822).

Hcrounuk: S102 American Journal of Transplantation
2009; 9 (Suppl 3): S102-S103

Monitoring patients for hyperuricemia at the time of
other routine blood monitoring might help prevent
further increases in uric acid levels and greater risks for
gout.

There is evidence that dietary interventions (losing
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Jpyrue GakTopsl pucKa, CBA3aHHbIE C TUNEPypPUKEMUEH
U TOAarpoii, MNpeIIecTBYIONIEe IOBBIIIEHUE YPOBHS
MoueBoi kucioTel, UMT Bblllle HOpPMBI, TUYPETHKH,
3penblii  BO3pacT, Hamboliee paHHHE CPOKH IOCIe
TpaHcIuTaHTauy u Tunepronus (806-809, 812, 817).

Honarpa SBIIIETCS  Haunboiee pacnpoCTpaHCHHBIM
KIIMHUYCCKUM IMPOABICHUEM T'HIICPYPUKEMUU.

Ona MoxeT 00yCIIOBIMBATh NOTEPIO TPYIOCIIOCOOHOCTH
M aCCOLIMMPYETCS ¢ MoTepel pabodyero BpeMEHH.

MoryT uWMeTh MECTO BIEUATISIONINE TO(YCHBIC
omyoxkenus B pykax (806,812).

Jloka3aTenbCcTBa TOTO, YTO TUIEPYPUKEMUS —SBISICTCS
NpUYMHONW moyeyHbIXx Oomesneit wmwm CC3  wm
CMOCOOCTBYET WX  OPOTPECCHH,  HE  SBISIOTCS
yOeaAUTeNbHBIMY,  Jake B OOWIEH  MOMyJsIIuu
(804,818,819).

Bt OTMEUYeHBl  Cilyyad  OCTPBIX  MOYEYHBIX

MOBPEXIEHNH M3-32 OYEHb BBICOKOTO YPOBHS MOYEBON
kucnotsl (820).

Bonbmmoe He/laBHee perucrpoBoe KOTOPTHOE
UCCIEN0BaHUE IPOJEMOHCTPUPOBANO CBSI3b  MEXIY
noJiarpo u MTOBEIIIICHHOM CMEPTHOCTBIO
(ckoppeKkTHpOBaHHBIH KOI(PDHUIMEHT OTHOCHUTEIHHOTO
pucka 126, 95% Cl 1.08-1.47) wu mnorepeii
TpaHCIUIaHTaTa  (CKOPPEKTHPOBAHHBIA KO3 dHUIHEHT
otHocuTenbHOro pucka 1.22, 95 % Cl 1.01-1.49) (808).
Bnpouem, 3Ta CcBS3b CO CMEpPTHOCTEIO He  ObLTa
OTMEYEHa B JIPYTUX HCCIIEIOBaHMSAX.

Her RCTS cBHIETENBCTBYIOIIUX O TOM, YTO CHIIKCHHE
YPOBHS  MOYEBOW  KHCJIOTHI  CBSI3aHO C JIydIIei
BBDKMBAEMOCTBIO TPAHCIUIAHTATa, PYHKIMEH MOYeK WU
BBDKMBAEMOCTBIO IAIMEHTOB.

CymtectByet oxHo Hebomnbimoe (N = 54) wexasuee RCT
[0 MalUeHTaM ¢ HapyIICHUSIMH (QYHKLIUHM IOYeK, He
SABJIAIOIINUMCS  TPaHCIUIAHTAITMOHHBIMHA 6OJ'II)HI>IMI/I, B
KOTOPOM, OJIHAKO, yJIyd4lleHHe (QYHKIHHA MHOYKH IPH
COKpAIlIEHUH YPOBHS MOYEBON KHCIOTHI HE JOCTHUIIIO
CTaTHCTHYECKO# 3HaunMocTH (821).

CepuiiHble HCCIIEJIOBAHKS HE JIOKA3bIBAIOT YCTONYUBON
MOIb3bl OT CHUKEHUSI YPOBHS MOYEBOM KUCIOTHI JiIst
¢dyuxmmu nouek npu XITH (822).

MOHUTOPUHT NMALMEHTOB HAa TMIEPYPUKEMHUIO BO BpeMs
JOPYTHX IUIAHOBBIX MOHHTOPHUHIOB KPOBH MOJKET IIOMOYb
MPEeIOTBPATUTh JajbHEWIIee TOBBINICHHE ypOBHEH
MOYEBO KHCJIOTHI M PHCKa Pa3BUTHS ITOJArpHl.

HNwmerotcs CBUACTCIILCTBA TOI'0O, YTO MEPONPHUATHUA 110
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weight and reduced meat and alcohol consumption) and
avoiding diuretics in the general population can lower
uric acid levels (804).

There are no studies in KTRs.

Several medications used in KTRs can lower uric acid
levels.

For example, in a randomized crossover trial of 26
KTRs, losartan was associated with an 8% fall in uric
acid levels (823).

The uric acid lowering effect would not be the sole
reason for using these medications, but could be
substituted if these medications were needed for other
indications.

Monitoring might also give clinicians an increased level
of suspicion for dealing with atypical symptoms of gout.

Measuring uric acid levels is indicated in patients with
suspected gout; however, during an acute gouty attack,
levels may be normal (804).

Treatment of asymptomatic hyperuricemia has not been
generally recommended in the general population or
KTRs, but it is advocated in those with recurrent
symptomatic episodes of gout, tophi or radiographic
changes of gout (627,804,824).

Treatment of gout is beyond the scope of these
guidelines.

There are evidence-based reviews on the treatment of
hyperurcemia and gout (824).

Briefly, oral colchicines and/or nonsteroidal anti-
inflammatory agents are recommended as first-line
agents for gout (824).

Nonsteroidal anti-inflammatory agents and cyclo-
oxygenase-2 inhibitors can be associated with significant
reductions in kidney function and acute Kidney injury
(825-827).

Patients with normal kidney function may use these
agents in moderate doses for short periods of time, but
nonsteroidal antiinflammatory agents should be avoided
in KTRs whenever possible (806).

Cochicine levels may be increased in patients with
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peryJIMpOBaHUIO Macchl Tella U Juera (moTepst Beca W
YMCHBIICHHE TOTPEONICHHS Msica M QJIKOroisi) M
n30eraHue JIUYPETUKOB B OOIICH MOMyJSIMUM  MOTYT
CHU3MTh yPOBEHb MOYEBO# KucioTs (804).

Uccnenosannii mo KTRS Her.

HexoToprle ekapcTBEHHBIE TIPenaparhl, UCIONb3yeMble
st KTRS, MOTYT CHU3UTH ypOBEHb MOYEBOW KHUCIIOTHI.

Hanpumep, B xoze MEPEKPECTHOTO
paHIOMH3HpOBaHHOTO HccnenoBanus cpeau 26 KTRs,
nozapran nan 8%-Hoe CHMXKEHHE YPOBHS MOYEBOH
kucnotsl (823).

D¢ deKT CHIKEHU YPOBHSA MOUEBOI KUCIOTHI He OyeT
€IUHCTBEHHOM NPUYMHON I HUCIOIb30BAHUSA ITUX
JIEKapCTBEHHBIX IIPETapaToB, HO MOXKET NPUHUMAThLCS
BO BHIMAaHHE, €CIH 3TH JIeKapcTBa OBUTH HEOOXOXMMBI
0 IPYTUM [IOKA3aHUSM.

MOHI/ITOPI/IHF TAKKXE€ MOXET JaTh KIMHUYCCKUM BpadaM
0COOCHHOE OCHOBAaHHC npearnoJaraTtb HaJIM4Yue
ATUIIMYHBIX CUMIITOMOB IOAArphl.

VI3MepeHne ypoBHS MOYEBOH KHCIIOTHI MOKa3aHO IS
HALUEHTOB C IOJO3PEHHEM Ha HOAarpy; OJHAKO BO
BpeMss 00OCTpeHUs MOAarpbl ypOBHU  MOTYT OBITh
HopMmaibHbiME (804).

JleyeHne GECCUMIITOMHOM TMIIEPYPUKEMHUH B IIEJIOM HE
pekoMeHIo0BaHOo 11 obmeil momymsanuu uiu KTRS, HO
9TO OCHApHBAeTCS IS TEeX IAlHeHTOB, KTO HMeeT
PELINBEl CHMITOMATHYHBIX 3ITM30/10B MOAATPEI, TOYyC
W peHTreHorpaduueckne H3MEHEHUs, XapaKTepHBIE
qutst momarpsl (627,804,824).

JleueHue mnofarpsl He SBISAETCA NPEIMETOM JaHHBIX
PYKOBOJISIIMX HOCOOUIA.

0030pHI, OCHOBaHHbIE Ha
[0 JICYCHHUIO THICPYPUKEMHH W

Cy1iecTByoT
JIOKa3aTeNIbCTBAX,
moxarpsr (824).

Bkparue,  nepopajbHbie KOJIXULMHBL  W/uim
HECTepPOM/HbIE  IPOTHBOBOCIAIUTENbHBIE  AreHTHI
PEKOMEH/YIOTCSl B KadecTBE CPEJCTB IEPBOro BbIOOpa
npu nogarpe (824).

Hectepouatpie MPOTHBOBOCTIANUTENBHBIC areHThI W
UHTUOUTOPBI IIUKJIOOKCUTCHA3bI-2 MOTYT OBITh CBSI3aHBI
CO 3HAYUTCNBHBIM  CHIDKCHHEM (DYHKIHH MOYEK U
OCTPBIM MOBpexAcHHEM Touek (825-827).

BonbHble ¢ HOpMadbHOH (YHKIMEH MOYeK MOTyT
HCTIOJIb30BaTh O3TU Aarc€HTbl B YMCEPCHHBIX [J03aX B
TEYCHHE KOPOTKOrO BPEMEHH, HO [0 BO3MOXXHOCTH
KTRs crnexyer wu3beraTb mpuemMa HECTCPOUIHBIX
MIPOTHBOBOCTIATUTENHHBIX areHToB (806).

YPOBHM KOJXUIMHA MOTYT OBITh YBEJIMYEHBI Yy
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reduced kidney function and in patients treated with CsA
(and presumably tacrolimus).

Life-threatening colchicine toxicity has been described
in patients with reduced kidney function receiving
colchicine 1 mg/day for only 5-8 days (828).

A disabling myoneuropathy has also been described in
patients with reduced Kidney function receiving
longterm colchicine therapy (829,830).

Therefore, prolonged use of colchicine should be
avoided in patients with eGFR <60 mL/min/1.73 m2.

However, colchicine can be used at reduced doses for
<1 week in patients with eGFR >10 mL/min/1.73 m2
not requiring dialysis.

In patients with eGFR <60 mL/min/1.73 m2, avoid
doses higher than 0.6 mg/day.

Intraarticular or short-term systemic steroids have also
been used if the above therapies are contraindicated or
not tolerated (824).

Allopurinol is a common uric acid lowering agent (804).

However, allopurinol and azathioprine used together can
result in profound, life-threatening pancytopenia
(627,753), and thus this combination should be used
with extreme caution, or not at all.

If used together, azathioprine should be reduced by at
least 50% and frequent complete blood counts should be
used to monitor the interaction (806).

Further dose reductions may be needed.

Mycophenolate does not interact with allopurinol and

can be wused in place of azathioprine if an
antiproliferative agent is necessary for
immunosuppression (831).

Patients allergic to allopurinol may be given

benziodarone (832,833).

The American Society of Transplantation guidelines
recommended measuring uric acid levels once 2-3
months after transplantation, with additional screening
in patients with reduced function and on diuretics (627).
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MAlMCHTOB  CO CHIDKCHHOM  (yHKiMell Tmovek
MOy YarOLINX CsA (m, MPEANONOKHUTENBHO,
TaKpOJIUMYC).

VYrpoxaronias >KM3HU TOKCHYHOCTh KOJIXHMIIMHA OblIa
OINCaHa y MAIMEHTOB CO CHIKEHHOW (YHKIMEH MoYeK,
MOTYYalOMUX KOJIXULIUH 10 1 MI' B CYyTKH BCETO JIMIIb B
Teuenne 5-8 mueit (828).

MuoHeiipomnarusl, TIPHBO/ISIIIAL K norepe
TPYAOCTIOCOOHOCTH, TaKkXke OblIa ONHCaHa y MAllMeHTOB
CO CHIDKCHHOM (YHKIMEH [OYeK, MOJIyYarolnX
JIOJITCOCPOUHYIO Teparuio Koixuimaom (829,830).

Takum o0pa3oMm, cieayeT wu30eraTtb UTUTEIBHOTO
HCIIOJIB30BaHMs KOJIXHUIMHA JIUIs nmanuenToB ¢ eGFR <60
ml/min/1.73 m2.

OZHAKO KOJXULHH MOXHO MCIIOJIb30BaTh B CHYKEHHBIX
Jo3ax He Oonee 1 Hemenu Uit He TPEOYIOUIMX IUATH3A
nauuentos ¢ eGFR >10 mL/min/1.73 m2.

Just manmentoB ¢ eGFR <60 mL/min/1.73 m2 cnemyer
n3berath 103 Boime 0.6 Mr/cyTku.

BHyTpucycraBHOM WM KpaTKOCPOYHBIM CHUCTEMHBIN
IpUeM CTEpPOMJIOB Takxke ObUI  IIOKa3aH, eclii
BbIIIEyKa3aHHAs Tepamusi IPOTHBOIIOKAa3aHa WM He
nepenocurcst (824).

ANNONypHHON  ABIACTCS  OOIIEpacHpOCTPaHEHHBIM
areHTOM CHIDKCHUS YPOBHS MO4eBOil kuciotsl (804).

BMmecre ¢ TeM aIOMypHHON H  a3aTHONPUH MPH
COBMECTHOM  HCIIONIb30BaHHM MOTYT [PHBECTH K
rayOOKOH  yrpoXKaroIled — KU3HH — MAHIUTOIICHUH
(627,753), u TakuM 00pa3’OM WCIOIB30BaTh 3TO
COYETaHHE CIEAYeT C OCO0OH OCTOPOXKHOCTBIO, HIIH
BOOOILE HE HCIOJIB30BATb.

Ilpr COBMECTHOM HCHOJIB30BAaHHH /1032 a3aTHONPHHA
JOJDKHA OBITh yMEHBIIEHA 10 MeHbleil Mepe Ha 50% u
JUISL. MOHHTOPHHIA B3aUMOJCHCTBUSL CICAYeT 9acTo
npoBoauThH aHanu3 kposu (806).

MoryT noTpeGoBaThCSI U JOIOIHHUTEIbHBIE COKPAIICHUS
J103.

MuxodeHonatst HE B3aUMOJEUCTBYIOT c
QUIOMYPUHOIOM W MOTYT HCIOJIB30BAThCS BMECTO
a3aTHONpPHHA, €CJIM AaHTUNPOIU(EPAaTHUBHBIE AareHThI
HeoOX0oAUMBI u1st uMMyHOCyTpeccun (831).

Ilpu HanMyuu amwiepruy K aJUIONYPUHONIY MalUeHTaM
MOKeT ObITh Ha3HaueH OensuoiapoH (832,833).

PykoBomsmue mocobust Amepukanckoro Cooluiectsa
TPAHCIUIAHTOJNIOTOB PEKOMEHIYIOT HU3MEpATH YPOBEHD
MOYEBOH KHCIIOTHI OJUH pa3 uepe3 2-3 Mecsla mocie
TpaHCIUIAHTALlUH, C JOIOJHUTENEHOM MPOBEPKOH aaiee
y TMAlMEHTOB C OTpaHMYCHHOW (yHKUMEH TOYKH U
MIPUHAMAIOIINM auypeTuku (627).
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The Caring for Australasians with Renal Impairment
guidelines for patients with CKD state that treating
hyperuricemia does not retard progression and cannot be
recommended; patients on protein-restricted diets treated
with allopurinol may require dose reductions (822).

The European Best Practice guideline on kidney
transplantation recommends that the combination of
allopurinol and azathioprine be avoided (708).

Research Recommendations

¢ A RCT with adequate statistical power is needed to
study the effect of treating asymptomatic hyperuricemia
on preventing loss of kidney function, gout and CVD.

Hcrounux: American Journal of Transplantation 2009; 9
(Suppl 3): S102-S103 S103
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PykoBopsiiue MEIUIMHCKHE IOCOOUS IO JICUCHUIO
aBCTPAIIMICKUX MAIUEHTOB CO CHIDKCHHOM (yHKuuen
noyek 1 XbBII 3asBIAIOT, YTO JieueHUE TUIEPYPUKEMUU
OTHIOJb HE 3aMeJIsIeT IIPOTPECCHH U HE MOXKET OBITh
PEKOMEH/IOBaHO; MallMEHTaM Ha JAMETE C OrPaHUYCHUEM
HoTpeONeHust ~ OenkoBOM — MHHINHM,  ITOXYYaroIliM
aJUIOIyPHHOI, MOXKET MOTPeOOBaThCSA CHIDKEHHE JI03BI
npernapata (822).

Eponeiickue  Ilpaktnueckue  PykoBoactBa — mo
HaWIydiied NpakTHKe MPH TPAHCIUIAHTALUU IOYKH
PEKOMEHIYIOT H30eraTh HCIOJIb30BaHUS KOMOWHALUU
airomyprHoia u asatuonpuna (708).

Hay4yno-UcciegoBarenbckne peKOMeHIALMU
* HeoOxomuMo OIHO CTaTUCTHUYECKU JOKa3aTeIbHOE
RCT mo  oumenke  3ddexkTHBHOCTH  JeUCHHUS

06eCCHUMNTOMHON TUNEPYPUKEMHHU JUIl NPOGUIAKTHKU
cHkeHus GpyHkuuu nouek, nogarpst u CC3.
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SECTION 5 CHAPTER 24

CHAPTER 24: GROWTH AND DEVELOPMENT

I'JTIABA 24: POCT U PABBUTHE

24.1: We recommend measuring growth and
development in children (1C):

* at least every 3 months if <3 years old (including
head circumference) (Not Graded);

e every 6 months in children >3 years until final adult
height. (Not Graded)

24.2: We recommend using rhGH 28 1U/m2/week (or
0.05 mg/kg/day) in children with persistent growth
failure after kidney transplantation. (1B)

24.3: We suggest minimizing or avoiding
corticosteroid use in children who still have growth
potential. (2C)

rhGH, recombinant human growth hormone.
Rationale

e CKD and CKD stage 5 can cause growth failure in
children before kidney transplantation.

e Despite successful kidney transplantation, growth
failure can persist.

e Recombinant human growth hormone (rhGH) is safe
and effective in children with growth failure after kidney
transplantation.

e Children with growth failure (height <3rd percentile,
height target standard deviation score <—2, or height
velocity <25% for chronological age) grow faster after
kidney transplantation with 28 1U/m2/week of rhGH for
1 year compared to no treatment.

 Long-term steroid use has a negative effect on normal

growth in children.

« Steroid minimization/avoidance protocols may be safe
and effective in children.

The three major factors that can influence growth
following successful kidney transplantation are age at

24.1: Mbl peKoMeHIyeM U3MepsTh poct wm
OIIEHMBATh pa3BuTHe nereii CJIeyI0IIM
o0pazom(1C):

* 0 KpaiiHeil Mepe kaxable 3 Mecsina 10 3-JIeTHEr0
BO3pacTa (BKJII0Yasi OKPY:KHOCTb roJioBbI) (YpoBeHb
He Iud¢epenuuponan)

* Kaskaple 6 MecseB 1JIA AeTeil HaunmHasg ¢ 3 JieT |
Jaajiee 0 OKOHYATEJILHOr0 B3POCJHEHHS, B T.4.
JMOCTHIKEHHSI POCTA B COOTBETCTBHHM C BO3PACTHBIMH
nopmamu. (Yposenn He Tuddepenuuponan)

24.2: Mbl pekoMeHIyeM WCHO0Jb30BATH TOPMOH
rhGH 28 ME/m2/uen. (mmm 0,05 mr/kr/mensn) nis
JeTeil cO CTOWKHMH OTCTABAHUSIMH B POCTe MOCJe
TpaHcIIaHTAINK noyek. (1B)

24.3: Mbl mnpeasnaraeM CBeCTH K MHHUMYMY W/IH
0TKAa3aThCsl coBceM oT HCNOJIb30BAHMSA
KOPTUKOCTEPOUIOB Y JeTell, KOTOpbIe MO-MpesKHeMY
HMEIOT moTeHuaa pocra. (2 C)

O0ocHoBaHue

* XBII u XBII TepmMunansHON CTaguu MOXKET MPUBECTH
K HapylleHHsAM IIPOLECCOB pocTa y JeTed 1o
TPAHCIUIAHTALMH ITOYEK.

e HecmoTps Ha ycCHemHyO TpaHCIUIAHTALUIO TIOYEK,
MOTYT COXpaHATBhCS HAPYIICHUS IPOILECCOB pOCTa Yy
JICTCH.

* PexoMOuMHaHTHBIH TopMOH pocra uenoBeka (rhGH)
ABJIAETCS 0e30MacHBIM U 3()(HEKTUBHBIM CPEACTBOM AL
JeTeil ¢ HapyLIeHHSIMH IIPOLIECCOB pOCTa  II0CIe
TPaHCIUTaHTALUH MTOYeK.

e Jletu ¢ HapyIICHUSIMH HPOIECCOB pocta (pocT <3-ei
NEPUEHTUIM, [0Ka3aTelb CTaHAAPTHOM  JeBUALMU
HOPMATUBHOIO 3HAUECHHUsS pOcTa <—2, WIH CKOPOCTHIO
pocra <25% s KaJeHAAPHOTO BO3pacra) pacTyT
OBICTpeE IOCIE TPAHCIUIAHTALMK II0YEK IPH HPHEME
rhGH B nmosuposke 28 ME/m2/uen. B Teuenue 1 roma
JICYEHUS. 10 CPABHEHUIO C TEMH, KTO HE IOJIydaeT
HUKAKOI'O JICUEHHS.

e JlnuTenbHBII  OpUEM  CTEPOMIOB  OKAa3bIBAET
HeraTHBHBIN 3()(eKT Ha HOpMaJbHBIC IPOLECCH POCTA
y nereil.

. ITpoTokoibt MHHUMH3ALIH
CTEpOHJOB/H30CKAHUS HMX IPHEMa  MOIYT
6e3onacHbIME U 3()GEKTHUBHBIMY IS JIETEH.

nprueMa
OBITh

Tpu OCHOBHBIX (haKTOpa, KOTOpBIE MOTYT OKa3aTb
BIMSIHUE Ha TIPOLECCHI pocTa IIOCHE  yCIEIIHOM
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transplantation (prepubertal vs. pubertal),
function and use of corticosteroid therapy.

allograft

The height increment associated with the pubertal
growth spurt is suboptimal in patients with CKD (834)
and the lack of normal pubertal growth spurt in KTRs
contributes to inadequate final adult height (835).

Persistent growth failure, despite successful kidney
transplantation, led to rhGH use being studied to address
concerns regarding efficacy in the presence of
corticosteroid immunosuppression, increasing risk of
acute rejection and the potential for increasing the
already raised incidence of malignancy in an
immunosuppressed population.

Randomized controlled trials have shown that rhGH is
effective in improving the growth of children with CKD
during the first year of administration, with increases in
all height indices (836), including children with growth
retardation after kidney transplantation.

The summary of RCTs, eight of which included children
with kidney transplants (836), showed that treatment
with rhGH (28 1U/m2/week) resulted in a significant
increase in height standard deviation score at 1 year and
a significant increase in height velocity at 6 months and
1 year.

However, there was no further increase in height indices
during the second year of administration, compared to
untreated controls.

On average, children treated with rhGH had an
improvement in height standard deviation score by 0.8,
height velocity by 3.8 cm/year and height velocity
standard deviation score by 6 above nontreated controls
(836).

Most of the children in the studies after kidney
transplant were on relatively low doses of
glucocorticoids, with GFR >20 mL/min/1.73 m2 and all
were greater than 1 year after transplant with height
<3rd percentile, height standard deviation score <-2 or
height velocity <25% for chronological age at the time
of starting therapy.

Overall, there is a moderate level of evidence that rhGH
is better than placebo for increasing growth and that 28
1U/m2/week is superior to 14 1U/m2/week (see Evidence
Profile and accompanying evidence in Supporting
Tables 59-61 at
http://www3.interscience.wiley.com/journal/118499698/
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TPAHCIUIAHTAIIMM II0YEK, 3TO BO3PaCT B MOMEHT
TpaHCIUTaHTalMK (MpenyOepTaTHBI VS. myOepTaTHbIIA),
GyHKIMS ~ aUIOTpaHCIUIAHTaTa W [PHMEHEHHE
KOPTHKOCTEPOUTHON TEparuy.

HHTEHCHBHBII POCT B MEPUOJ IOJIOBOTO CO3PEBAHHUSA
MeHee BeIpaxkeH y nereit ¢ XBIT (834), u otcyrcrBue
HOpMaJIbHOTO TyOepTraTHOro peiBka B pocte y KTRS
CIOCOOCTBYET HEaJICKBATHOMY (PMHAIILHOMY B3pOCIIOMY
pocry (835).

Croiikue HapyIIeHHs] MPOLECCOB POCTa, HECMOTPS Ha
YCHEIIHYI0 TPAHCIUIAHTALMIO IIOYeK, MpPUBEIH K
HEOOXOMUMOCTH H3YUYeHHUs] TPOOJIeM, CBS3aHHBIX C
ucnonpzoBaHueM  thGH, B wactHoCcTH,  ero
3G (EeKTUBHOCTH  IpPU HATUYUH KOPTHKOCTEPOUIHOM
MMMYHOCYIIPECCUM, IOBBIIIEHHOIO  PUCKA OCTPOro
OTTOPXKCHHUSA U NMOTCHUHAJIA OJI1 YBEIIMUCHUA U 6e3 Toro
BBICOKOH YacTOTBI 3JI0KAYECTBEHHBIX HOBOOOPA30BaHUIA
y UMMYHOCYIPECCUBHOTO HACENICHUS.

PannoMu3upoBaHHBIE ~ KOHTPOJIUPYEMbIE  HCIIBITAHUS
nokasamu, uto rhGH bsddextuBen mis  ymydmieHus
nporeccoB pocra nereit ¢ XIIH B Teuenue nepsoro roxa
JIeYCHUsI, C YBEIMYCHUEM IO BCEM MOKA3aTeNlsiM POCTa
(836), BKiIOuas nerei ¢ 3aMepKKOM pPasBUTHS ITOCIE
TPAHCIIAHTAL[MY TTOYEK.

Pestome RCTS, BoceMb U3 KOTOPBIX KACalMCh JETEH €
nepecakeHHON moukoi (836), mokaszano, 4TO JieueHHE
rhGH (28 ME/m2/nenens), npuBesio K 3HAYUTSIBHOMY
YBEJIMYEHHIO CTAHIAPTHOrO OTKJIOHEHHS 110 POCTY Yepes3
1 rox W 3HAYATEIBHOMY YBEIHYCHHUIO CKOPOCTH POCTa
yepe3 6 mecsues u 1 rog.

BMecte ¢ TeM He OBUIO HHKaKHX JlalTbHEUIIIMX
yBeJ’II/I‘IeHI/Iﬁ o HMHACKCAM poOCTa B TEYECHUE BTOPOro
roJa JICUCHUS II0 CPAaBHCHHIO C TEMHU, KTO HC MOJIydall
JICUYCHMUS.

B cpemnem monmywaBmme (hGH metm moxasamu
yJIy4IICHHE 110 CTAHAAPTHOMY OTKJIOHCHHIO 110 POCTY Ha
0,8, B Temmnax mpupocra Ha 3,8 cM B roj U B TeMmrax
[PUPOCTa CTAHAAPTHOTO OTKJIOHEHMSI MO POCTy Ha 6
BBIIIIE, Y€EM T€, KTO HE Moy dai JiedeHust. (836)

BoNbIIMHCTBO feTeif mocime Iepecagku IOYKH B
HCCIIEIOBAHHUAX IMONYJal OTHOCHTEIBHO HHU3KHE O3B
rimokokopTukouoB ¢ GFR > 20 mL/min/1.73 M2 u Bce
ObUIM ¢ MHTepBanoM Oonbine 1 roma mocne mepecauky,
¢ poctoM  <3-eff  mEpUEHTUNH,  CTaHAAPTHBIM
OTKJIIOHEHUEM IO POCTy <—2 WU TEMIIOM HPUPOCTa
pocra <25% 1 KaJeHAApPHOIO BO3pacTa Ha MOMEHT
Hayaya Tepanuu.

B memoMm ecth 0Ka3aTensCTBA YMEPEHHOTO KavecTBa,
gro npuem rhGH nydime yem mmamne6o st yBenTndeHust
pocra u uro 28 ME/mM2/uen. myurue, yem 14 ME/M2/men.
(cm. Tlpodume [0Ka3aTeNbCTB H  AOHOJHUTEIIBHBIC
BcriomorarensHple  TaOmumer NeNeS9-61 mo coblike
http://wwwa3.interscience.wiley.com/journal/118499698/
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toc).

Alternatively, a multicenter placebo-controlled trial
showed that a rhGH dose of 0.05 mg/kg/day
significantly increased height in children with CKD
(837).

Cohort studies in children with CKD have demonstrated
that response to rhGH therapy is better in prepubertal
than pubertal children (838), and in CKD stages 3 and 4
compared to CKD stage 5 (838).

However, in short-term studies, there was no significant
difference in the magnitude of rhGH-related growth with
either pubertal status (including pediatric KTRs
(839,840)) or between CKD stages 3 and 4 compared to
CKD stage 5 (836).

Although no RCTs have been published with final adult

height as an outcome, published data do provide some
indirect support that rhGH improves final adult height in
children with CKD, including KTRs.

A longitudinal study of children with CKD treated with
rhGH and followed until they achieved final adult height
indicated that treated children had sustained catch-up
growth where untreated matched children had
progressive growth failure (838).

Improved final height in rhGH-treated children has also
been reported from US Transplant Registry data (841).

Hcrounuk: S104 American Journal of Transplantation
2009; 9 (Suppl 3): S104-S105
However, it still needs to be determined whether rhGH

therapy will result in an increase in final adult height in
children who have received a kidney transplant.

Reported adverse events related to rhGH include asthma,

acute rejection, deterioration in kidney function,
apilledema, raised fasting glucose and glucose
intolerance.

However, a meta-analysis found no significant

difference between treatment and controls in the change
in bone age, kidney function, cholesterol, triglycerides,
apolipoproteins and glucose tolerance (836).

SECTION 5 CHAPTER 24

toc).

B Kka4ecTBe aJbTepPHATHBEI MYJIBTHIEHTPOBOE ILIANEeO0-
KOHTPOJIMPYEMOE HCCIIeN0oBaHue mokasano, uto rhGH B
no3e 0,05 Mr/kr/neHp 3HAYUTENBHO YBEIMYMWII POCT Y
nereii ¢ XITH (837).

Koropraeie wuccnenoBanms cpemn  gereir ¢ XbBII
[IPOJICMOHCTPUPOBAIHK, YTO OTBET Ha Teparmmio rhGH
Jqydmie y Jgereid B MpemyOepTaTHOM MEpUOAe, YeM
my6epraraom meprone (838) u mpu XBII crammit 3 u 4
o cpaBaennto ¢ XBII 5 cramuu (838).

OnmHako B KpPaTKOCPOYHBIX HCCICIOBAHUSIX HE OBLIO
OTMCUYCHO CYILICCTBCHHBIX pA3NIMYMil B MOKa3aTeNsIX
YBEIMYEHHS POCTa, CBSI3aHHBIX ¢ npuemoM rhGH, nu6o
B 3aBHCHMOCTH OT HEPHOJA IOJIOBOrO cOo3peBaHus (B
toM uncie y gereii KTRs (839,840)) wim y mereit ¢
XBIT mexny cragueit 3 u 4 no cpaBHeHuto ¢ XBII 5
craauu (836).

Xotss He myOmukoBaiuch pesynbtatel RCTS ¢
OKOHYATEIbHBIMH JaHHBIMH IO POCTY B3pOCIBIX Kak
UTOT, OIlyOJNMKOBAaHHBIC JaHHBIE  PEJOCTAaBISIOT
HEKOTOpBIE KOCBEHHBIE JI0Ka3aTeNbCTBa,
HOAAEPKUBAIONINE HATMYNE YIYYIICHHH B (DHHATEHOM
pocre npu npueme hGH y nereit ¢ XBII, B Tom uucie
KTRs.

JlourutrynunansHoe wuccrnenoanue gered ¢ XbBII,
nony4aBimx FhGH w© HaxomuBmIMXCS —[anee IO
HaOIIOACHHUEM 110 HOCTYIKCHHS HMH OKOHYATEIBHOTO
pocTa B3pOCHBIX JIOIEH IOKa3aid, YTO IIOJTyYaBIIHe
JIeYeHue IeTH HaBepCTalld OTCTaBaHHUE B POCTE, a IETH C
COITOCTaBUMBIMU XapaKTepPUCTUKaMH, HO HE
TIOJTy4aBIINe JIeYeHUE, TIPOTPECCUPOBAIHA B OTCTABAHUH
B pocTe (838).

Peectp nmanHbiX mo Tpancmiantoiorun CIIA Taxxke
cooOmaer 00  yIOy4mIeHWsX B  OKOHYATEJIbHOM
YBEJIMYEHUH POCTa y  JETel, MONydaBIIMX JICUCHUE
rhGH (841).

OnHako IO-TIPEKHEMY COXpaHseTcss HeoOXOIUMOCTh
onpenenuts, Oymer mu tepanmsi rhGH mpuBomuts K
YBEJIMUEHUIO  OKOHYATEJIBHOIO  IOKa3aTels  pocra
B3pOCIBIX Y JIeTeH, IepeHeCInX NepecaaKy MOYKH.

3asiBIICHHBIE HeOJIaronpusiTHeIC MOCJIECTBUS,
cBsi3aHHbIe ¢ mprueMoM rhGH, BKIIIOUalOT acT™My, 0CTpoe

OTTOp)KCHHE, yXyluleHHe (QYHKUUM [OYeK, OTEKH,
IIOBBIIIICHUC ypOBH}I TJIFOKO3bI HaATOIIAK u
TOJIEPAHTHOCTH K TITFOKO3€.

OpHako MeTaaHanW3 HE BBISIBIJ  CYIIECTBEHHOU
pasHMIBIl  MEXKIy  MOJYyYaBIIMMH  JICYCHHE U
KOHTPOJIGHOM TPYIIIOH B H3MEHEHWHM B KOCTHOM
BO3pacTe, (hyHKINH MOYEK, XOJIECTEpPHHE,

TpUuriaaepuaax, aroJrunonpoTeuHax U TOJCEPAHTHOCTH
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Additionally, there is no evidence that rhGH acts to
advance the pubertal growth spurt.

Persistent growth failure, despite successful kidney
transplantation, led to rhGH use being studied to address
concerns regarding efficacy in the presence of
corticosteroid immunosuppression, increasing risk of
acute rejection and the potential for increasing the
already raised incidence of malignancy in an
immunosuppressed population (842).

None of the four RCTs in pediatric KTRs (839,843-845)
reported an increase in acute rejection associated with
rhGH therapy or an adverse effect of this treatment on
graft function.

However, two did determine that prior acute rejection
history is a risk factor for the development of acute
rejection following the initiation of rhGH therapy
(844,845).

The conclusion drawn from these RCTs was that rhGH
is a well-tolerated and effective treatment in growth-
retarded KTRs.

However, no pharmaceutical company that manufactures
rhGH has applied to the FDA or European agencies to
extend approval for this treatment to the pediatric KTR
population.

Concern about a relationship between rhGH use and the
development of renal cell carcinoma in pediatric KTRs
receiving growth hormone therapy led researchers to
probe databases maintained by the pharmaceutical
companies that produce rhGH for evidence of an
association (846).

Only the International Growth Database collected data
on kidney malignancy in KTRs on rhGH.

rhGH was not found to be an independent risk factor for
the development of renal cell carcinoma (846).

Isolated incidents of PTLD have been reported in
patients receiving rhGH, but a definitive relationship has
not been shown.

When considering rhGH therapy for growth-delayed
pediatric KTRs, the health-care provider should inform
the patient and family that the benefits to growth need to

SECTION 5 CHAPTER 24

K rioko3e (836).

Kpome Toro, HeT HUKAaKMX JIOKA3aTeIbCTB TOrO, YTO
npuem rhGH criocoGcTByeT myOepTaTHBIM pPBIBKAM B
pocre.

Croiikue HapyIIeHHs! MPOLECCOB POCTa, HECMOTPS Ha
YCIENIHYI0 TPAHCIUIAHTAIMIO TI0YeK, NPUBEIH K
HEOOXOMUMOCTH HM3Y4YeHHs MpoOjeM, BS3aHHBIX C
ucrons3oBanmem  thGH, B wacrHocTH,  ero
3G ()EKTUBHOCTU MPU HAIUYUKU KOPTHKOCTEPOUIHOM
AMMYHOCYIIPECCHH, IOBBIIIEHHOTO  PHUCKAa OCTPOTO
OTTOPKEHUS U MOTEHLMANa Ul yBeIU4eHUus U 6e3 Toro
BBICOKOH YacTOTHI 3]I0KaUE€CTBEHHBIX HOBOOOPa30BaHHH
y UIMMYHOCYIIPECCHBHOTO Hacenenus (842).

Hu omno w3 uerbipex uccnenoBanuii cpequ  KTRS -
nereii (839, 843-845) He coobmuio 00 yBENHYCHUH
SMU30[0B OCTPOTO OTTOPKEHWs, cBs3aHHBIX ¢ rhGH
Tepanuedl WM HEOIArONPHATHBIMH HOCJIEACTBHSIMHE
9TOrO JICUCHHS Ha (YHKIMIO TPAHCIUIAHTATA.

OnHako  JBa  WCCIENOBAHUS  ONPEIEIHIH,  9TO
HMEBIIEeCs B aHAMHE3€ OCTPOE OTTOPIKEHHE SBISIETCS
(hakTopOM pUCKa Pa3BUTHs OCTPOrO OTTOPXKEHHSI HOCIE
navana rhGH repanuu (844,845).

BeiBon, cienannbiii u3 atux RCTS, rosoput, uto rhGH
SBJIAETCA XOPOIIO TEPEHOCUMBIM U 3P PEKTUBHBIM
cpenctBoM neyenns KTRS ¢ orcraBanusimu B pocre.

OpHako HHM ofHa (apMaleBTHYECKas KOMIIAHUS,
kotopast mpousBoauT rhGH, He momama 3asBKy HU B
FDA, Hm B eBpomeiickue OpraHbl KOHTPOJS U
perucTpaniy Ha IPOUICHHE Da3peIleHUs] NPHUMEHSTDH
takoe neuenue y KTR- gereit.

OrmaceHus 10 MOBOTY B3aUMOBIMSHUS MEXIY MPHEMOM
rhGH u pasButHeM MHOYEYHOW KApLMHOMBI y JeTei-
KTRS, mnonyyarommx TOPMOHAIBHYI TEparui JUis
CTUMYJIMPOBaHHUS  IPOIECCOB  pOCTa,  IPHBEIO
uccnefioBaTeell K MHOMCKYy 0a3 JaHHBIX, KOTOpBIE
BeIyTCA (bapMareBTHIECKUMHU KOMITaHHSMH,
HPOU3BOAAIIUMHU rhGH, JUIL  J0Ka3aTelbcTBa
B3auMoBIHsHUS (846).

Tompxo Mexnynaponuas baza [lanaeix mo Ilpomeccam
Pocta coOpana  wHpOpMamMIO 1O  MOYEYHBIM
noBoobpazoBanusam y KTRS, npurumaromux rhGH.

rhGH He GBUT Ha3BaH HE3aBHCHMBIM (DAKTOPOM pHCKa
Pa3BHUTHS IOYEYHO-KJICTOYHOM KapuuHoMbI (846).

BBISABJICHBI
OJHO3HA4YHO

YV  6ompHbX, momydarommx — hGH,
oraenbHble  smm3onsl  PTLD,  HO
B3aMMOCBSI3b HE JOKa3aHa.

Ilpu paccmorpennn rhGH tepammu y KTRs-meteit ¢
3a7epIKKOIl MPOLECCOB POCTa MEAUIIMHCKHN COTPYIHHK
JIOKeH WH(QOpMUPOBaTh TNAalMEHTa U CEMbBIO, 4YTO
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be balanced with possible adverse events and the
difficulty of adhering to a daily subcutaneous injection
regimen.

Corticosteroids have been used in pediatric KTRs as
maintenance immunosuppressive therapy and as a
treatment for acute rejection since the 1960s (847,848).

A correlation between a daily corticosteroid dose in
excess of 7 mg/m2 of body surface area and impaired
growth in pediatric KTRs has been reported (849).

Over the years, practitioners have made efforts to reduce
steroid use in pediatric KTRs in an effort to avoid the
potentially negative impact on growth.

In a prospective clinical trial of steroid minimization,
researchers studied 35 KTRs at 14-27 months following
transplantation, 17 of whom received alternate day
corticosteroid therapy and 18 of whom received daily
corticosteroid therapy (850).

At 1 year, the mean height standard deviation score was
+0.49 in the alternate-day group, compared with —0.12
in the daily-dose group.

An analysis of the North American Pediatric Renal
Transplant Cooperative Study database also found that
short-term improvement in height standard deviation
score was associated with alternate-day dosing of
corticosteroids (851).

No decline in graft function was observed in patients
receiving daily vs. alternate-day steroid therapy.

However, it is important that, when considering
alternate-day dosing as a strategy for steroid
minimization, the health-care provider address the
potential for increased incidence of nonadherence due to
the potential difficulty of this dosing regimen.

In 2001, a pilot study reported the initial positive results
of steroid avoidance using anti-1L2 receptor antibody for
induction and every 2 weeks for the first 5 months after
transplant, in addition to tacrolimus and MMF as
maintenance immunosuppression therapy (852).
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nojp3a JUIsi pocTa JOJDKHA ObITh cOaJlaHCHpOBaHa C
BO3MOXHBIMHU HC6HaFOHpI/IHTHLIMI/I IIOCIICACTBUAIMU U
CIIOXHOCTBIO ~ COONIOZICHHUS ~ ©KCTHEBHOTO  PEXUMa
MOJKOXHBIX UHBEKLIHH.

Koprukoctepounsl 6putn ucnonbs3oBanbl y KTRS- nereit
B KauecTBE MOICP)KUBAIONICH HWMMYHOIIOABIISIOIICH
TEepaIMy | JICYCHUST OCTPOro oTTopskeHus ¢ 60-x romoB

(847,848).

Koppemnstust MEXIY ©KeTHEBHBIMU JI03aMHU
KOPTHKOCTEpOMIOB Oonee 7 Mr Ha M’ IUIOMAIH
ITOBEPXHOCTH TeJla ¥ 3aMeJIEHHBIMU IPOLIECCAMH pOCTa
y KTRs-nereit Obuta 3adukcupoBaHa IO pe3ysibTaTam
uccnenoBannii(849).

B TeueHHE HECKONBKUX JIET NPAKTHKYIOLUIHE BPadd
npujararoT yCuiusa IJiss YMCHBLICHHUS 103 CTCPOUIOB
Juist ucnionb3oBanus y KTRS-neteld ¢ 1enpro nu3dexanust
IIOTCHIUAJIbHO HECraTUBHOI'O BOSﬂCﬁCTBHH Ha MpoUeCChl
pocra.

B MpOCIEKTHBHBIX KIMHHYECKUX HCCIIEIOBAHHUAX I10
MHHUMH3AIANA CTEPOUIOB HCCIENOBATENN HAOIIONAIH
35 KTRs B Tteuenne 14-27 wMecsueB 1ocie
TpaHcIUlanTanmy, 17 M3 KOTOpBIX  IOJyYalld
KOPTHUKOCTEpOU/IBl Yepe3 JieHb, W 18 m3 KOTOpBIX
MOJTyYaii KOPTHKOCTEPOU B! exenHeBHO (850).

UYepes 1 rox MeamaHHOE 3HAYCHHE CTaHAAPTHOTO
OTKJIOHEHMSI MO TMoOKa3zaremo pocta Osuio +0.49 B
IpyNIC albTEPHHUPYIOICH Tepanuu (CTEpOHMIBI Yepes3
neHb), o cpasHenuio ¢ —0.12 B rpymme exeqHEBHOM
TEepaIui KOPTHKOCTEPOHUIAMH.

Ananms CeBepoaMepHKaHCKOH 0a3er JAHHBIX
COBMECTHOTO HCCIEOBaHUS JeTe ¢ MepecaXeHHOU
moukoii  (NAPRTCS)  rakxke  yCTaHOBHWJI,  YTO

KPaTKOCPOUHbIE YJIy4LICHHs] CTaHAAPTHOTO OTKJIOHEHHS
[0 MOKa3aTeql0 pocTa OBUIM CBS3aHBI C HPHEMOM
KOPTHKOCTEPOUIOB 4epe3 aeHb (851).

He oTMeuanoch cHkeHHS (QYHKIMU TPAHCIUIAHTATa y
OOJBHBIX, MOTYYABIINX CTEPOUIBI €XKEIHEBHO VS. Yepes3
JICHB.

OnHako BaXHO, YTO MPU PACCMOTPEHUU BO3MOXKHOCTH
nepexoya Ha IPHEM CTEpPOHIOB Yepe3 JIeHb B KauecTBe
CTpaTerid MUHHMH3A[MHd CTEPOUIIOB, Bpad PHUCKYET
MOTEHIMAIBHO  IOJIyYUTh yBEIMYEHHE  CIIydaeB
HecOOJII0IeHUS Ha3HAuYEHHOI'0 pexuma u3-3a
NOTEHIMAIBHBIX TPYIHOCTEH COOIIOJEHUS TaKoro
PeXHrMa JO3UPOBKHU.

B 2001 romy oKcHepUMEHTaIbHOE HCCIECIOBaHUE
coo0uHI0 IIepBOHAYAIbHBIE TIOJIO’KUTEIILHEIE
pe3ynpTaThl  M30E€XKaHWS ~ CTEPOHIOB,  HCIOJIB3YS
antuTena aHTH-IL2 perenTopoB S MHAYKIUK |
KakJple 2 HeIelnr B TeUYeHUE MEPBBIX 5 MeCAIEeB MOcie
Nepecasiki, B JOMOJHEHUE K IPUEMY TaKpoJuMyca H
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A follow-up report in 2003 indicated a significant
improvement in the mean height standard deviation
score at 1 year in the corticosteroid-avoidance group
when compared with a historical control group who had
received corticosteroid treatment daily (853).

This led to a prospective multicenter RCT of steroid
avoidance where 130 unsensitized primary KTRs 0-21
years of age were randomized to steroidfree vs. steroid-
based immunosuppression (2004-2006) with a 3-year
follow-up (854).

Patients in both arms received tacrolimus and MMF
immunosuppression.

Preliminary analysis does not reveal an overall
significant growth advantage at 1 year in children
receiving steroid-free or steroid-based
immunosuppression.

Longer-term follow-up of current and future RCTs will
be important in determining the effect of steroid-free or
minimization protocols on growth and graft function in
pediatric KTRs.

Research Recommendations

e A RCT is needed to determine whether higher doses of
rhGH during puberty improve pubertal growth in
children with persistent growth failure after kidney
transplantation.

 Further follow-up of ongoing and future studies is
needed to evaluate the effect of steroid minimization or
avoidance on growth.

HWcrounuk: American Journal of Transplantation 2009; 9
(Suppl 3): S104-S105 S105
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MMF kak rojiepskuBaroliieii ummyHocynpeccuu (852).

Tocnenyromuii noxnan B 2003 roxy COOEpKUT JaHHBIE
0 CyIICCTBEHHOM YJIYYIICHHH MEIUaHHOTO 3HAYCHHS
CTaHAAPTHOT'O OTKJIOHEHHS IO MOKA3aTell0 pocTa 4epes
1 rox B rpymne wu30exaHHS KOPTHKOCTEPOHIOB IIO
CPaBHEHHIO C HCTOPUYECKON KOHTPOJIHHOW TPYIIIOH,
KOTOpasi TONyYMsia JIeYeHHEe KOPTUKOCTEPOHUTaMH
exenHeBHO (853).

3T0 NpHBENIO0 K MPOCIEKTHBHOMY MYJIbTHLIEHTPOBOMY
RCT mno wu3bexanuto  crepoumoB, rme 130
HeceHceOmm3upoBanHbIXx nepBuuHbIX KTRS Bo3pacra
0-21 net OBUIM paHIOMHU3UPOBAHBI HA HEMMPUHUMAIOIINX
CTEpOUABl  VS. MOJYYAIONMX HMMYHOCYIPECCHIO Ha
ocHoBe cteponioB (2004-2006 romsr) ¢ MOCIETYIOIIIM
MOHUTOPHHIOM B TeueHue 3-x et (854).

IauuenTs! u3 obenx rpynn HOJTyYaan
MMMYHOCYIIPECCUIO Ha OCHOBE Takposiumyca 1 MM®.

IIpenBapurenbHblii aHaIM3 HE PAcKphIBACT B IIEJIOM
3HAYUTENPHBIX MPEUMYILECTB Uil MPOLIECCOB pocTa
yepe3 1 rox y nereilf, mosyyaromumx Oe3CTEpPOHIHYIO
TEpanui0 WIX HMMYHOCYNPECCHBHYIO TEpaIlluio Ha
OCHOBE CTEPOH/IOB.

JlosirocpouHslii MOHUTOPHUHT TeKymux U Oynymux RCT
Oyler wWrpaTb BaXHYI0 poldb B  OIPEJEICHUU
BO3JEUCTBUS OE3CTEPOUIHON TEPalMU WU NIPOTOKOJIOB
MHUHHMHU3ALUM CTEPOMIOB HAa IPOLECCHl pocTa U
¢yHnkuuio TpancmanTata y KTRs- nereit.

Hay‘IHO-I/ICCﬂeHOBaTeJIBCKHe Pe€KOMEHAAIUN

e Heobxomumo mpoBectd RCT pmns omnpenenchus,
YIIYYIIAOT JIK MOJIOBOE pa3BUTHE Oo0Jiee BHICOKHE J103bI
rhGH B mnepuox mOIOBOrO co3peBaHus JeTeil CO
CTOMKHUMU OTCTaBaHUSIMHU B pocte mocje
TPaHCIJIAHTALIUH [TOYEeK.

* Ilocienyromuii MOHUTOPHHI TEKYIIMX M OyAyLIHMX
HCCIIEI0BaHUN HEoOXoauM Uil  OueHKH dddexTa
MHHMMH3AIUN WM W30eTaHus CTEPOHAOB HA MPOIECCHI
pocra.
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CHAPTER 25: SEXUAL FUNCTION AND FERTILITY

I'/TIABA 25: CEKCYAJIbBHAS ®YHKIUA U PEPTHJIIBHOCTb

25.1: SEXUAL FUNCTION
25.1.1: Evaluate adults for sexual dysfunction after

kidney transplantation. (Not Graded)

25.1.2: Include discussion of sexual activity and
counseling about contraception and safe sex practices
in follow-up of adult KTRs. (Not Graded)

KTRs= kidney transplant recipients.

Rationale

e Sexual dysfunction is common in men and women
KTRs.

< Many patients will not spontaneously report sexual

dysfunction.

¢ Modification of medications may alleviate sexual
dysfunction.

* Therapies are available, although less are available for
women than men.

« Sexual dysfunction negatively affects quality of life.

« Contraception can help prevent unwanted pregnancies.
« Safe sex practices can help prevent the acquisition of
disease.

Sexual dysfunction is frequent in patients with all stages

of CKD, particularly among patients with CKD stage 5
or after transplantation (855).

Sexual dysfunction in KTRs may have both organic and
psychological causes (856—858).

The scope of the problem includes erectile dysfunction,
decreased libido and lower frequency of intercourse.

Following kidney transplantation, the metabolic milieu
improves, and for some patients sexual function
improves as well (859).

For others, sexual function does not change and may
even worsen (860).

One study compared sexual function in men and women

25.1: CEKCYAJIbHAS ®YHKIIUS

25.1.1: IIposoauTe OLIEHKY ceKcyaJbHOMI
AUCYHKONU B3POCIBIX TOCJHe TPaHCIUIAHTAIMH
novek. (Yposens He Indpepenunponan)

25.1.2: Bruounte 00Cy:KIeHHMEe O0COOEHHOCTEM
NMOJIOBOH  KM3HH M KOHCYJbTHPOBaHME  TIO
KOHTpalenuuu U NMPaKTHKAM 0(e30MacHOro cexca B

nporpammy  MouuTopuHra  B3pociabix  KTRs.
(Yposenn He /IudpdpepenmpoBan)

OGocHoBaHHe

. CekcyanbHas TUCOHYHKIUSL SBIICTCS

00IIepacpOCTPAaHEHHBIM SIBJICHHEM CPEId MYXXYHH H
xeHmuH- KTRS.

* MHorue nauueHTsl He OyIyT CIOHTaHHO 3asBIIATbH O
CEeKCyalbHOI AUCYHKIUH.

e l3MeHeHHE MEIUKAMEHTO3HOIO pPEXHMa MOMKET
CMATYUTH CEKCYaNbHYIO TUCHYHKIUIO.

e CyImecTBYIOT pa3IUyHbIE METOABI JICYCHUS, XOTSI OHU
MEHe€E JTOCTYTIHBI JUIs KECHIUH, YeM JJI My»K4HH.

e CekcyanpHass AUCQYHKIMS HETaTHBHO BIHSET Ha
Ka4yecTBO JKHU3HHU.

* KOHTpaHeHHHﬂ IIOMOXKET
HEXKCIIATCIbHY IO 6epeMeHHOCTB.

npeaoTBpaTuTh

e IIpakTukm 0e30MacHOrO Cekca MOTyT IOMOYb
NPeAOTBPATUTh MPUOOPETEHUE 3a00JICBaHHH.

CekcyanbHas JUCQYHKLIUS 4YacTO MMEET MECTO Yy
nmarueHToB Ha Bcex cramusx XbBII, ocobeHHo cpenu
MaIUeHToB ¢ TepMuHainbHOU cramuei XbII wnu mocne
TpaHcuianTaun (855).

CekcyanbHas muchynkuus y KTRS moxer wumersb
OpraHu4ecKUe\(PH3HOIOTHYECKIE H  IICHXOJIOTHYECKHE
npuunnel (856-858).

CrniexTp mnpoOieMbl BKJIOYaeT B ce0s DPEKTHIBHYIO
TUC(YHKIHUIO, CHIDKEHHE JTMOUI0 U CHU)KEHHE 4aCTOThI
CEKCYaJIbHBIX OTHOIICHHH.

ITocne TpaHCIUIAaHTALUMM MOYKM HACTYNAET YIydllCHUE
MeTaboIn4ecKkoil cpensl, a y HEKOTOPBIX NAIUEHTOB

TaKKe yaydIraeTcst v monosas Gpyukius (859).

VY Ipyrux manueHToB nonoBas GyHKIMSA HE MEHAETCS U
Jaxe MOKeT yxyamarbcs (860).

OnHO W3 HCCIENOBaHUH CPAaBHWIO TOJIOBYIO (DYHKIHIO
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on hemodialysis, peritoneal dialysis, with patients with
rheumatoid arthritis or after transplantation and found
that men and women on dialysis had statistically
increased incidence of ‘hypoactive sexual desire’
compared with those after transplantation.

Men on hemodialysis had a significantly higher
incidence of ‘sexual aversion disorder’ as well as
‘inhibited male orgasm.’

In this study, the ‘male erectile disorder’ did not differ
between the dialysis and transplant groups.

Overall, the study concluded that sexual dysfunction in
dialysis patients was a consequence of lost sexual
interest attributable to fatigue (858).

Problems with sexual function are common following
kidney transplantation, but the reported prevalence
varies.

Problems with sexual function in general have been
reported in the range of 45-50% (855,861).

One survey found that more than 30% reported a
problem to be moderate or severe in magnitude (861).

There are few studies focused on this issue for women
(861).

For men, erectile dysfunction can affect quality of life
and be associated with anxiety, depression and loss of
self-esteem (862).

Following transplantation, erectile dysfunction may
improve, especially for younger men (862,863).

However, for others the problem may not change or may
even get worse (862-864).

An Egyptian study of 400 male KTRs reported erectile
dysfunction in 36% (865).

In a study of simultaneous pancreas—kidney transplant
recipients, 79% suffered from some degree of erectile
dysfunction (866).

Transplant contribute to erectile

dysfunction.

surgery  may
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MYXXYUH U KCHIIWH Ha TeMOJMANIN3E, EPUTOHEATHHOM
IUaan3e C MalUeHTaMH, HMCIOIUMU PEBMATOMIHBIN
apTPUT, WIH B COCTOSHUHU TOCJIE TPAHCIUTAHTALUM, U B
pesynpTaTe OBLIIO OOHAPYKEHO, YTO MYXXUYHHBl H
JKCHIIMHBI HA JUAJIU3€ UMENIM CTATUCTUYECKH 3HaUuMOe
YBEJIMUCHHE YHCJIa THIIOAKTUBHOCTU CEKCYaJIbHOTO
JKEJTaHWs M0 CPAaBHEHHIO C MALMEHTAMH B COCTOSHUH
1ocje TpaHCIUIAaHTALUH.

My>KYMHBI HA T€MOIHAIIM3E MMEIN 3HAYMTEIBHO Golee
BBICOKYI0 3a00JI€Ba€MOCTh 'HETNPHUITHEM CEKCYaJTbHBIX

OTHOIICHHWH', a TaKkKe 'TIOAaBJICHHBIM  MYKCKHM
opra3mom’.
B aroM wuccinenoBaHMM — "MYXCKOE  IPEKTHIBHOE

paccTpoicTBO" HE OTIMYAIOCh MEXKIY NalMeHTaMH B
IpYIIe qUain3a U MoCIIe Mepecaiku.

B wmenom wuccienoBaHme NPHUIUIO K BBIBOAY, 4YTO
CeKCyasibHass AUCQYHKUUS Y JHATU3HBIX MalMeHTOB
Oblla  CIEACTBHEM  yTPAaueHHOIO  CEKCYAJILHOTO
HHTEpeca, KOTOPBIi 00bsCHseTCs yeTanocThio (858).

IIpoOemMsl, CcBsA3aHHBIE C CEKCyalbHOM (YHKIHEH,
SIBIISIOTCS oOriepacnpocTpaHeHHBIMU rnocie
TPaHCIJIAHTAllMM TI0OYKH, HO 3apeTMCTPUPOBAHHAS HX
pacnpoCTPaHEHHOCTh BapbUPYETCSL.

IIpobGnemsl, cBA3aHHBIE C CeKCyalbHOW (yHKUMEH, B
LEJIOM 3apETUCTPUPOBAHBI B Juana3oHe
pacopoctpanenHoctu 45-50% (855,861).

OpnHo oOcnenoBanue mokasano, uro 6onee 30% ciyuyaes
3aperuCTPUPOBAHBl KaK Mpo0iieMa yMEpeHHOH WIiIH
octpoii crenenu (861).

CymiecTByeT HECKOJBKO MCCIIEIOBAHUH MO 3TOMY
BOIIPOCY C aKIIEHTOM Ha xeHmuHax (861).

VYV MyX4HH 5pEKTHIbHAS AUCHYHKIHS MOXKET ITOBIUSATH
Ha KaueCTBO JKM3HH U MOXET OBITh CBS3aHA C TPEBOIOii,
Jenpeccueii u ytparoil camoyBaxeHus (862).

Ilocne TpaHCIIAHTAIMU OPEKTWIbHAS AUCQYHKIUS
MOJKET CHHU3HTBCS, OCOOCHHO Y MOIOABIX MYKIHH

(862,863).

OpHako y Jpyrux CTeneHb INpoOJeMbl MOXET He
W3MEHHUTBHCS WIM CUTyallus MOXKET IaxKe yXYIIIHUTHCS

(862-864).

B nposenennom B Erunere ncnenoBannu 400 myx4uH-
KTRs ospextunpHas aucdyHkius ormeueHa y 36%
(865).

B HUCCIeA0BaHNHU TNAIlUEHTOB, OZHOBPEMEHHO
HepeHeclnX Iepecagky TMoukd u nedeHd, 9%
CTpaJlaJii OT SPEKTUILHON MUCHYHKIHH B KaKOW OBI TO
Hu 6110 cTenenu (866).
TpaHcITaHTaIIMOHHAS XHUPYPTHS MOKET
CIOCcOOCTBOBATh 3PEKTHIBHON JUCHYHKIUH.
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Diversion of blood from the penile arteries when the
internal iliac arteries are used for transplant anastomosis
may play a role (863).

Therapy with 5-phosphodiesterase inhibitors may be
effective.

These agents are helpful for some, but not all patients
(864,867).

A double-blind crossover RCT of KTRs found that
sildenafil was more effective than placebo with respect
to erectile function, orgasmic function, intercourse
satisfaction and overall satisfaction (868).

There was no significant difference with respect to
sexual desire in this study (868).

Modification of medications may also be useful for
patients with erectile dysfunction and/or decreased
libido.

Whether to evaluate men with sexual dysfunction, or
initiate a trial with a 5-phosphodiesterase inhibitor, is
often unclear.

When 5-phosphodiesterase inhibitors are prescribed,
care must be taken that the patient is hemodynamically
stable and that he avoids alpha-adrenergic antagonists.

How to counsel and approach therapy in women with
sexual dysfunction is less clear.

Follow-up of KTRs should include discussion of sexual
activity, and counseling about contraception and safe sex
practices, as is true for patients in the general population
(and therefore beyond the scope of this guideline).

Sexually active patients who are not in long-term
monogamous relationships should use latex condoms
during sexual contact to reduce their risk for exposure to
CMV, HSV, HIV, HPV, HBV, HCV and other sexually
transmitted infections.

HWcrounuk: S106 American Journal of Transplantation
2009; 9 (Suppl 3): S106-S109

Sexually active KTRs should avoid sexual practices that
could result in oral exposure to feces or genital
secretions.
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OrBejieHrEe KPOBM U3 apTEpHil IIEHUCA B CIydasX, KOria
BHYTPEHHsIS TIOJB3JOIIHAS apTepUsi UCIOJIB3YETCs ULt
AHACTOMO3a C apTepueil TPaHCIUIAHTATa, MOXET MIPaTh
ompeeNieHHy 0 poib (863).

Tepanuss wHrHOMTOpamMu 5S-hochomuscrepasbl MOKET
ObITh 3P PEKTUBHBIM CPEACTBOM.

DTU areHThl HOJE3HBI UIsi HEKOTOPHIX, HO HE BCEX
nanuentos (864,867).

[BoitHoe crnemoe mepekpectHoe wuccuenoBanne RCT
cpenu KTRS o0Hapyxuiio, 4to CuiiieHaQUII sSBISETCS
Oonee a¢GeKTUBHBIM, YeM IUIae00 B OTHOUICHUU
9PEKTWIbHON (YHKIUM, oOpracTuueckodl  (yHKIUY,
Y/IOBJICTBOPEHHS OT MOJIOBOTO aKTa M OOLIETO YPOBHS
ynoBieTBopenHocTH (868).

CyIIECTBEHHOTO Pa3M4usl B CEKCYyalbHOM JKEIAHUH B
3TOM HCCIICIOBAaHUH He Ob1I0 06HapysKkeHo (868).

Moaudukanus MeIUKaMEHTO3HOTO pPEXHMa TaKKe
MOJET OBITh TMOJIE3HA VIS MAIMEHTOB C JPEKTHUIILHON
JucyHKIMEH W/iii CHUKEHHEM JTHOUIO.

YacTo ocTaeTcs HEeSICHbIM, HYKHO JIM IIPOBOAUTH OLEHKY
COCTOSIHUSL MY>UHH C CEKCyaJbHOH IuchYHKIMEH Hin
MHUIMUPOBATh  HUCCIEAOBAaHME 110  HUCIOJIb30BAHUIO
UHTHOUTOPOB S-pochoauscrepasbl.

Ecimn IIpeNucan npuem HHTHOUTOPOB 5-
(dochomuacTepaspl, HEOOXOUMO MO3a00TUTHCS, YTOOBI
MIANMEeHT WMeJ JUHAMUYECKYI0 YCTOHYHMBOCTH B
TeMOIOKA3aTeNsIX W 4YTOOBl OH M30eran aHTaroHHCTOB
anbda-aIpeHopeenTopoB.

MeHee OYeBHAHO, KaK KOHCYJIBTUPOBATH M BBIOMPATH
NOAXOA K TepamuM O KEHIIMH C  CEeKCyalbHOH
JuchyHKIUEH.

Monutopuar KTRS momken BkmouaTts 00CyXICHUE
CEeKCyaJbHOH aKTHBHOCTH M KOHCYJIBTHPOBAaHHE MO
KOHTpALENIHN U MpaKTHKaM 0e30IIacHOrOo ceKca TaKiKe,
KaK 93TO MpaKkTHKyeTcs s ofied nomymsiun (H,
CIEZIOBATENBHO, 3TO BBIXOAWT 32 pAMKH JaHHOTO
PYKOBOJICTBA).

CekcyallbHO aKTHBHBIE MAIEHTHI, KOTOPHIE HE COCTOST
B JIOJITOCPOYHBIX MOHOTAMHBIX MOJOBBIX OTHOIICHHSIX,
JIOJDKHBI  MCTIOJIB30BAaTh JIATCKCHBIC MPE3epBAaTHBBI BO
BpEeMs CEKCYaIbHOTO KOHTAKTa JJIsl CHUKEHHS MX PUCKa
sapaxxenuss CMV, HSV, BUY, BITY, BI'B, Bupycom
renatuta C U ApyrumMu MHQEKUHMSIMH, TepelaBaeMbIMU
MOJIOBBIM ITyTEM.

CekcyanpHo aktuBHIM KTRS crnemyer wusberaTsb
CEeKCyaJbHBIX IPAKTHK, KOTOPBIE MOTYT MPHBECTH K
TONaIaHUIO B POT KaJla WIIH TIOJIOBBIX BBIICICHHUIL.
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Recommendations for contraception should be made on
an individual basis with consideration given to what is
most effective, as well as what can actually be used.

Concerns regarding intrauterine devices have included
the potential for infection, as well as that they may be
less effective in transplant recipients (869).

Whether current intrauterine devices may be more
effective and less risky in this patient population is
unknown.

Research Recommendations

« Studies are needed to determine the etiology, diagnosis
and treatment of sexual dysfunction in KTRs.

25.2: FEMALE FERTILITY

25.2.1: We suggest waiting for at least 1 year after
transplantation before becoming pregnant, and only
attempting pregnancy when kidney function is stable
with <1 g/day proteinuria. (2C)

25.2.2: We recommend that MMF and EC-MPS be
discontinued or replaced with azathioprine before
pregnancy is attempted. (1A)

25.2.3: We suggest that mTORi be discontinued or
replaced before pregnancy is attempted. (2D)

25.2.4: Counsel female KTRs with child-bearing
potential and their partners about fertility and
pregnancy as soon as possible after transplantation.
(Not Graded)

25.2.5: Counsel pregnant KTRs and their partners
about the risks and benefits of breastfeeding. (Not
Graded)

25.2.6: Refer pregnant patients to an obstetrician
with expertise in managing high-risk pregnancies.
(Not Graded)

EC-MPS= enteric-coatedmycophenolate  sodium;
KTRs= kidney transplant recipients; MMF=
mycophenolate mofetil; mMTORi= mammalian target
of rapamycin inhibitor(s).
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Pexomenpanuu Mo KOHTpALEHIUH JOJKHBI BEIOHPATHCS

Ha WHAMBUIYAJIbHOH OCHOBE C YYeTOM TOTO, 4TO
ABIISIETCS Haubonee 3¢ exTUBHBIM u 4yTO
JeHCTBUTENFHO MOXKET OBITh IIPUMEHUMBIM.

JIOIKHBI TPUHUMATBCS B pacdeT OIAceHMs, dYTO
BHYTPUMATOYHBIC  CIHPald  HECYyT  IOTEHIHAl
MHOHUIUPOBAHNS, a TakKe TOTO, YTO OHH MOTYT OBITH
MeHee  A3(MEKTHBHBI  JUII  TANHEHTOB  IOCTe
TpanciuianTanuu (869).

Iloka  JOCTOBEpPHO  HEU3BECTHO,  SBIAIOTCA  JH
BHYTpUMAaTO4YHble cnupand Oonee  3()HEKTUBHBIM

CpC€ACTBOM M CHWIKAIOT JIM OHU PUCKU JJIA 3TOHU T'pyIIibl
ManucHTOB.

PexoMeHgauMu Mo MccjaeI0BAaHUAM

¢ HeoOXoouMO TPOBOJWTH  HCCIENOBAaHUS  JUIA
OIIPEAENICHUS] OTHOJOTUH, METOAOB IHAarHOCTUKH H
JIeyeHus cekcyaabHoM auchyukinn y KTRS.

25.2: )KEHCKASA ®EPTHUIBHOCTD

25.2.1: M»bl mnpegjaraeM OTJIOKMTH HACTYIJIEHHE
OGepeMeHHOCTH KaK MHHAMYM Ha 1 rox mocie
NMpoBeIeHHs] TPAHCIUIAHTAMM ¥ NPeINPHHAMATH
NONBITKA 3afepeMeHeTh JWIIb NPH CTAGHIBHOCTH
¢ynknun nouxkn u nporennypuu <1 rp./cyrkn. (2 C)

25.2.2: Mbl pekoMeH/IyeM NPeANnPUHUMATD MONBITKU
3a0epemMeHeTh mocie Toro, kak nmpuem MM® u EC-
MPS  npekpamieH WJIM OHH 3aMeHEHbI Ha
azatnonpuH. (1A)

25.2.3: MbI mpejiaraeM npeanpuHAMATH NONMBITKH
3a0epeMeHeTh mocJde TOro, kak mnpuem MTORI
NpeKpalieH WIH NPou3BelieHa 3aMeHa mpemnapara.
(2D)

25.2.4: KoncyabsTHupyiite skeHIMH-KTRS c
NMOTEHLHAJIOM /IeTOPOsK/IeHNUsT UM MX NAPTHEPOB IO
¢epTHILHOCTH U 0epPeMEHHOCTH KaK MOXKHO CKopee
cpasy mociae Tpancmiantauuu. (Yposenn He

Jduddepenuuponan)

25.2.5: Koucyabtupyiite oepemennbix KTRS u ux
NAPTHEPOB O PHUCKaX U NPeHMYIIecTBaX IPYIHOro
BckapmuinBanus. (Yposens He Inddepennnponan)

25.2.6: HanpasasiiTe GepeMeHHbIX HAMEHTOK Ha
KOHCYJIbTALUIO K aKylepaM-ruHeKoJIoraM,
cnenuaaTu3upyoIuMcsl Ha BeeHUH GepeMeHHOCTH ¢
NOBBILIEHHBIM PUCKOM. (YpoBenn He

Juddepenumuponan)
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Background

Female KTRs of child-bearing potential are those who
are not peri- or postmenopausal, and those who have a
uterus and at least one ovary.

There are no prospective studies on the risks of
immunosuppressive medications in pregnancies.

Evidence that a drug is not safe in pregnancy may come
from case reports, or animal studies demonstrating
toxicity at doses comparable to those which might be
used in humans (normalized to body surface area).

In the absence of data, a drug should be presumed to be
unsafe, and patients should be treated accordingly.

Rationale

« Fertility is increased in KTRs compared to CKD stage
5 before transplantation.

e Pregnancy and childbirth in KTRs have a high
incidence of complications to mother and child.

e Complications of pregnancy and childbirth can be
minimized by the use of lower-risk immunosuppressive
agents and multidisciplinary care that includes an
obstetrician with expertise in managing high-risk
pregnancies.

Pregnancies in patients with CKD stage 5 are
uncommon (870).

However, fertility is improved and often restored after
successful kidney transplantation (871,872).

The risks of pregnancy and childbirth to both mother
and child are higher for KTRs, compared to the general
population, but in stable KTRs pregnancies most often
have a good outcome.

In KTRs with good kidney function, no proteinuria, and
well-controlled blood pressure, there is little risk of graft
loss (873-876).

However, KTRs with reduced kidney function are at
higher risk for allograft dysfunction and graft failure
(877).
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BBonnasi ungopmanus

Kenupnapl-KTRS ¢ 1eTOPOAHBIM MOTEHIMAIOM 3TO TE,
KTO HE HaXOJSATCS B BO3PACTE HEMOCPEICTBEHHO JI0, BO
BpEMsl WJIM MOCTMEHOMNAY3bl U TE, KTO UMEHOT MaTKy H
0 KpaifHell Mepe OJJUH SUYHUK.

OO0 OmacHOCTH WCHOJB30BAaHHUS WMMYHOTOIABIISIONIIX
ME/IMKaMEHTOB Cpe/i OEpPEeMEHHBIX HET MPOCIIEKTHBHBIX
HCCJICIOBAHMIA.

Z[OKaSaTeJ'H)CTBa TOrO, 4YTO IMpenapar HE MABJIACTCA
0e30macHBIM npu 6epeM€HHOCTI/I, MOI'yT HCXOOUTH M3
OTYECTOB HeCGpHﬁHHX CANHUYHBIX Ha6J’IIO,£[CHHfI I
HCCIeI0BaHUH JKUBOTHBIX, KOTOpbIC IACMOHCTPHUPYIOT
TOKCUYHOCTb 103, COIIOCTaBUMBIX C TEMH, KOTOPBIC
MOryT OBITh  HCIOJIb30BaHbI JJIs1 4CJIOBCKaA (HpI/I
HOpMaJIM3alyu 10 IJIomaan TCJ'Ia).

IIpu orcyTcTBMM HaHHBIX Ipenapar CllefyeT CUUTATh
HeOE30IIaCHBIM M NIALMEHTOB  CIEAyeT  JICYHTh
COOTBETCTBYIOIIHM 3TOMY 00pa3oM.

O0ocHOBaHueE

* ®OepruibHocTh y  KTRS BhIle, 4eM y HDalMEHTOB ¢
XBII 5 craanu 10 TpaHCIUIAHTAIHH.

* Bepemennocts u ponsl 'y KTRS uMeroT BBICOKHIA
NPOLICHT OCJIOXKHEHUH JUIs MaTepu U peOeHKa.

* OcnoxxHeHns1 6EpEMEHHOCTH 1 POJIOB MOXKHO CBECTH K
MUHMMYMY IIyT€M HCIOJb30BaHUA HU3KOPUCKOBBIX
MMMYHOIIOAABIISIOIINX areHTOB M MHOTONPO(QHIEHOTO

yXola, BKJIIOYAIOUIETO HAONIOJCHHE Yy aKyIIepoB-
THHEKOJIOTOB,  CHELHATU3UPYIOLIMXCA Ha  BEICHUU
0GepeMEeHHOCTH MOBBIIIEHHOTO PUCKA.

bepemennocts y mammeHtok ¢ XBII 5 cramum
BcTpedaercs pezxo (870).

OnmHako  (GepTWIBHOCTh  yJIydIaeTcs M 4YacTo

BOCCTAHABJIMBAETCS TIOCIIE YCIEMHON TPAHCIUIAHTAIMN
nouek (871,872).

Pucku GepeMeHHOCTH M POJIOB JJIsl MaTtepu M pedeHKa
Bhiie y KTRS no cpaBHeHuto ¢ o0uiei nomyssmnuei, Ho
y crabwibHbix KTRS GepeMeHHOCTh Hamboiiee 4acTo
AMeeT XOPOILIUe HCXOIBI.

Y KTRs ¢ coxpaHHo# dyHKIHUEN MOUYEK, OTCYTCTBUEM
HNPOTEUHYPHH u XOPOIIO KOHTPOJIUPYEMbIM
apTepualbHBIM JABJICHHEM CYLIECTBYeT HH3KUH PHCK
notepu TpanciuianTtara (873-876).

Bwmecte ¢ Tem KTRS co cHibkeHHOM (yHKIUEH TMOYeK

MOJBEPTatOTCsl  OOJBIIEMY PHUCKY AUCOYHKIHH |
oTepy ayutoTpanciuianTata (877).

303



There are few published data in KTRs on which to base
a safe recommended GFR.

Data in the nontransplant population indicate that
women with GFR <40 mL/min/1.73 m2 and proteinuria
>1 g/day are at increased risk for a significantly
accelerated GFR decrease, as well as low-birth-weight
babies (878).

These data were used for the recommendations noted
above.

It is unclear whether or not the same levels apply to
KTRs.

Cyclosporine levels decline during pregnancy (877).

Nevertheless, the incidence of acute rejection during
pregnancy appears to be relatively low (877).

An American Society of Transplantation consensus
conference recommended that patients wait for 1 year
without acute rejection before pregnancy with the
proviso that individual circumstances may modify the
appropriate time frame to a shorter or longer time
period.

Each situation needs to be evaluated on a case-by-case
basis (879).

It was recently reported that pregnancy within the first 2
years following transplantation may increase the risk of
graft loss (880).

On the other hand, there have been successful
pregnancies before the end of the first posttransplant
year (872).

Some reports suggest that there is a high incidence of
hypertension (873) and preeclampsia in pregnant KTRs
(881).

Deliveries are more likely to be by caesarean section, for
medical indications.

The transplant kidney is neither affected by, nor does it
affect, a vaginal delivery.

Hcrounux: American Journal of Transplantation 2009; 9
(Suppl 3): S106-S109 S107

In the absence of medical indications, vaginal deliveries
are possible (873).

There is also a higher risk to the fetus for pregnancies in
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CyllecTByeT HECKOJIbKO OIyOJIMKOBAaHHBIX MaTEpPUallOB
¢ namHbiMu 1o KTRS, koropele Moryr ObITh
UCIIOJIb30BAHbl B KAYECTBE OCHOBBI AJISI PEKOMEHIAlUH
6e3onacHoro ypoBus GFR.

JlaHHBIE [0  HAceNeHUIO, HE  IEpeHEeCUIeMY
TPAaHCIUIAHTALMIO, CBUAETENLCTBYIOT O TOM, 4TO
xemmHbl ¢ GFR <40 ml/min/1.73m? u nporennypueii
>1 1. B JeHb IOABEPXKEHBl MOBBILICHHOMY PHCKY
CYIIECTBEHHOT0 yCKopeHus B cHmkeHnn GFR, a Taxke
PUCKY PpOXIOCHHS MIIAQJCHIEB C HHU3KOW Maccod Tena

(878).

Ot JTaHHBIE ObLTH HCIIONIH30BaHBI TUTSL
BBIIICYHOMSHYTBIX PEKOMEH AN,

HescHo, Te e nu ypoBHu npumeHumMbl st KTRS.
YpPOBHM  LMKJIOCIIOPHHA  CHIDKAIOTCS  BO  BpeMs

6epemennoctu (877).

TeM He MeHee, YUCIIO CITy4aeB OCTPOTO OTTOPIKEHHS BO
BpeMsi OEPEMEHHOCTH SBISETCS OTHOCHTENHHO —OoJiee
umskum (877).

Koncencyc-kondepeHnus AMEpHKaHCKOTO COOOIIEeCTBa
TPaHCIIIAHTOJIOTOB pexoMeH 10Baa HaIMeHTaM
0XKHnJaTb B TCUCHHUC 1 roaa mnpu OTCYTCTBHHU OCTPOTO
OTTOPXKEHHSI 10 HACTYIUICHHS OEpeMEHHOCTH IPU TOM
YCIIOBHHM, YTO WHAMUBHAYaIbHBIE OOCTOSATENBCTBA MOTYT
U3MEHNTh  COOTBETCTBYIOIIME CPOKH B  CTOPOHY
YBEJMUCHHS UITH COKPAIICHUS MEePHOAA OXKHAAHNUS.

Kaxnass cuTyanmsi JO/DKHAa OLCHHBATBCS Ha OCHOBE
00CTOATENBLCTB KOHKPETHOTO cirydast (879).

HenasHo cooOmanock, 9to GepeMEeHHOCTh B TEUCHHE
HEepBbIX 2-X JIET C MOMEHTa TPAHCIUIAHTALUUA MOXKET
YBEJIMYMTH PHCK MOTEPH ayutoTpaHciuianTara (880).

C npyroil CTOpOHBI, 3aperMCTPUPOBAaHbl  Cllyyau
yclenmHol OepeMeHHOCTH, HAacTyNHBILIEH paHee KOHIIA

HepBOro roja rnocie TpaHcianranuu (872).

HCKOTOPHC JOKJIaabl CBUACTCIBCTBYIOT O BBICOKOM

pactpoCTpaHeHHOCTH THITEPTOHUH (873) "
npeskamicun y 6epemensbix KTRs (881).
Pomopaspemienne  yaie — OCYLIECTBISETCS — Yepes3

KECapeBO CEYCHUE IO MCAWIHWHCKUM ITOKA3aHUIM.

Hepeca)lceHHaﬂ Mo4kKa HE MNPCHATCTBYET €CTCCTBCHHLIM
poaaM U HE MOBPEKAACTCS IIPU BarMHAJIBHBIX pOoaax.

Ipu OTCYTCTBUH MEAUIMHCKHUX TIOKA3aHANH BO3MOYKHBI
BaruHanbHBIE posbl (873).

CyHIeCTByeT TaKke Ooyiee BBICOKHM PUCK 1A IJIoJa
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KTRs.

There is a higher risk of preterm Delivery (<37weeks)
and lowbirthweight (<2500 g) (873,877,882).

The fetus, of course, is exposed to potentially
teratogenic immunosuppressive agents (882).

There are no RCTs indicating which, if any,
immunosuppressive agents are safe to use in pregnancy.

Mycophenolate has been reported to cause severe
structural malformations.

A characteristic phenotype associated with in utero
exposure to MMF is emerging that includes cleft lip and
palate, microtia, and absence of external auditory canals
(883-885).

Thus, MMF should generally be changed to azathioprine
during pregnancy, a practice endorsed by the European
Best Practice Guidelines (886).

These guidelines suggest a 6-week window after
discontinuing MMF and starting azathioprine, before
pregnancy is attempted (886).

These same concerns should also apply to EC-MPS.

Azathioprine is rated by the FDA as category ‘D’ (i.e.
there is evidence of human fetal risk, but the benefits
from use in pregnant women may be acceptable despite
the risk).

Despite the FDA category D, azathioprine has been used
safely over the years in pregnant transplant recipients.

It is considered an acceptable immunosuppressant to
use in this clinical setting.

In a meta-analysis of the use of CsA during pregnancy,
the incidence of major fetal malformations was 4.1%
(2.6— 7.0%) (877).

This was numerically higher than, but not statistically
significantly different from, the rate with non- CNils.

Prednisone at doses low enough to prevent thymic
aplasia (usually less than 15 mg/day) is safe in pregnant
KTRs.
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npu 6epementocta y KTRs.

CymectByer 00Jiee BBICOKHI PHUCK MPEKICBPEMEHHBIX
ponoB (<37 Hemensb) U PHUCK POXKICHUS MIIAICHIEB C
HU3KOH Maccoit Tera (<2500 rp.) (873,877,882).

Koneuno,
BO3JICHCTBUIO
arenToB (882).

Jeni(o)ig MOTCHIIMAaJIbHO IoABEpracTca
TEPATOICHHBIX ~HUMMYHOIIOAABJIAIOIINX

Her RCT, mnoka3sIBalommx, KakWe, €CIH TaKOBEIE
WMEIOTCSI, MMMYHOIIO/IaBIISIOIINE areHThl Oe30TacHBI
JUTSL UCTIOTIH30BAHUS BO BpeMs OEpEMEHHOCTH.

MukodeHonaTtel, Kak  COOOLIAaeTCs,  BBI3BIBAIOT
CEPbE3HBIE CTPYKTYPHBIE IIOPOKU PAa3BUTHSA TUIOJA.

XapakTepHbIe (beHOTHITHI, CBSI3aHHBIC c
BHYTPUYTPOOHBIM Bo3jeiicTBIEM MM®, cymmupyroTcs
B MOPOKH pa3BuThs ry0 (3asubs ryba) u HEOGA (BOMUbS
[acTh), MUKPOTUIO U OTCYTCTBHE HAPYKHBIX CIIyXOBBIX
mpoxomos (883-885).

Takum o6pa3zom, B 1eoM MM crenyer 3aMEHHTh Ha
a3aTHONPHH BO BpeMsi OEpPEMEHHOCTH, YTO SIBIAETCS
pEeKOMEeHIyeMOit MPAKTUKOH, o100peHHo
EBponeiickumy  IMpakTUYECKUMH PYKOBOJCTBAMM IO
Hawnyuie npaktuke (886).

DTU TPaKTHYECKUE PYKOBOJCTBA MPEIJIAraroT JIeNaTh
mepepeiB He MeHee 6 Helenb I[OCIE MNPEKpaIleHHs
npueMa MM® u Hayana mpuema a3aTHONpPHHA  JO
MEPBBIX MOMBITOK 3a6epemeneTs (886).

OTH Ke Mepsl MNPEeIOCTOPOKHOCTH HOJDKHBI TaKXKe
npuMeHsThes pu npueme EC- MPS.

Aszarnonpun  otHecen FDA x xareropun D (t.e.
UMEIOTCS CBUJICTENILCTBA PUCKA JJISI YEIOBEYECKOTO
IUI0/1a, HO TOJIb3a OT MCHOJIB30BaHUS y OEpeMEHHBIX
MOJKET OBITh IIPHEMIIEMa, HECMOTPS Ha PHCK).

Hecmotps Ha kateroputo D ot FDA aszaruomnpun umeer
MOATBEP)KACHHS  O€30MIaCHOrO0  KCIHOJBb30BaHHUSA B
TEUYeHHEe HECKOJBbKUX JIET Yy OepeMeHHBIX Iocie
TIepecasiky.

OH cumTaercs NPpUEMIIEMBIM UMMYHOCYIIPECCOPOM JIA
HCIIOJIb30BaHUA B KIIMHUYECKUX YCIIOBUAX.

B wMera-anamu3e wucnons3oBaHuss CSA  BO  Bpems
OGEpPEMEHHOCTH YacTOTa OCHOBHBIX MOPOKOB Pa3BHTHS
wioza osita 4,1 % (2.6— 7,0 %) (877).

DTO0 OBLIO YHCIEHHO BBIIIE, HO CTATHCTHYECKHU
CYHMIECTBEHHO HE OTJIMYAJIOCh OT BapHaHTa JICUCHUA 663
CNils.

IpenHu30M0H B 032X, JOCTATOYHO HHU3KHX JIst
NpENOTBPAIIEHUs]  AIUIA3MH  BHJIOYKOBOM  JKENe3bl
(oO6bryro  menee 15  wr/menp) Gesomacen s
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High levels of azathioprine and prednisone can be
associated with problems that do not occur when they
are used at standard doses.

There are few reports of the use of mTORi and
pregnancy.

The FDA categorizes sirolimus as ‘C.’

Category C indicates that either studies in animals have
revealed adverse effects on the fetus (teratogenic or
embryocidal effects or other) and there are no controlled
studies in women, or studies in women and animals are
not available (887).

The FDA-approved package labeling for sirolimus notes
that sirolimus was embryotoxic or fetotoxic in rats at
doses 0.2-0.5 of the clinical doses adjusted for body
surface area (887).

A voluntary registry reported only seven cases of
pregnancy in organ transplant recipients receiving
sirolimus (885).

None were associated with adverse outcomes, although
in most the drug was discontinued when pregnancy was
discovered.

There are case reports of normal-term pregnancies in
women receiving sirolimus (888,889).

However, in the absence of adequate safety data, it is
prudent to avoid mTORI in pregnancy.

An American Society of Transplantation consensus
conference concluded that breastfeeding for KTRs is not
contraindicated (879).

For KTRs who opt to breastfeed, prednisone is likely to
be safe (890).

Prednisone and azathioprine are detectible in breast milk
(891), but there are no data for MMF or sirolimus.

CsA is excreted into breast milk and is not

recommended in breastfeeding mothers (877).
Research Recommendations

e Observational studies are needed to determine the
incidence and complications of pregnancies in KTRs.
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6epemennbix KTRS.

BepxHue ypoBHM a3aTHONpPHHA M MPEIHU30JI0HA MOTYT
OBITH CBsI3aHBI ¢ MPOOJIEMaMH, KOTOPbIE HE BO3HHKAIOT,
KOTJIa OHU HCIIOJIB3YIOTCS B CTAHIAPTHBIX J03aX.

CymecTByeT HECKOJBKO IOKIAJOB 00 HCIIONB30BAHHU
mMTORI npu GepeMeHHOCTH.

FDA xnaccuduuupyer cuposumyc
kareropuu C.

KaKk mpemnapar

Kareropust C ykasbiBaeT Ha TO, 4TO JTMOO MCCIIEIOBAHUS
Ha >KMBOTHBIX BBIIBIJIM OTPHILATENbHOE BIMSHUE Ha
w101 (TepaToreHHbIN WK SMOPHOLHMIHBIH d(EKT, WK
JIPYTHE) U HET KOHTPOIUPYEMBIX HCCIICMTOBAHUIN Cpemu
JKEHIIMH, TM00 HEeT JOCTYIHBIX MCCIIE0BAaHUI HU Cpenu
JKEHIINH, HU CPeH )KUBOTHBIX (887).

VrBepxkaennas FDA  wMerka [uis  aHHOTaMM 11O
CHPOJHMYCYy  OTMEYaeT, 4YTO CHPOIMMYC  OBLI
TOKCHYHBIM JUIsi IUIoga W 3MOpPHOHA KpbIC MpH
nosupoBke 0.2-0.5 103 KIMHUYECKUX 103, C MOMPaBKOi
Ha IUIOMIa/1b MOBepXHOCTH Tena (887).

JloOpoBONIbHBIE pEecTpbl COOOIWIA JIHIIb O CEMH
ciydasix OEpEeMEHHOCTH Yy PpEIMIIUEHTOB OPraHoB,
nosyvaromux cuponumyc (885).

Hu OAWH U3 HHUX HC 6])1.]'1 CBsA3aH C OTpHULATCIbHBIMU
pe3ysibTaTaMy, XOTs B OOJBUIMHCTBE CIIydacB IpermapaT
OBUT OTMEHCH TPH 00HAPYKEHUH OCPEMEHHOCTH.

Ecte naHHble eqMHWYHBIX HAOIIOMEHHH O COONIONEHUH
HOPMaJIbHBIX CpPOKOB OEpPEMEHHOCTH y  JKCHIIHH,
moJtydaromux cupoanmyc (888, 889).

OnHaKO @pPH OTCYTCTBHH JOCTAQTOYHBIX JAaHHBIX O
Oe3omacHOCTH  LiellecooOpa3HO — u30eratb  mpuema
MTORI Bo BpeMsi 6epeMCHHOCTH.

Koncencyc-kondepenuus Amepukanckoro Coobuiectsa
TPAaHCIUIAaHTOJIOTOB ~ INPUIUIA K  3aKIIOYCHHUIO, YTO
rpyaaoe BckapmimBanume s KTRS He sBnsercs
MIPOTHBOTIOKa3aHHBIM (879).

Jns KTRs, KOTOpBIE BbIOMpAIOT rpyAHoOe
BCKapMJIMBaHKE, IPEIHU30JIOH, BEPOSTHO, Oe3omaceH
(890).

IIpenHu30JI0H ¥ a3aTHONPHUH BBIBIIOTCA B IPYIHOM
MmoJjioke (891), HO HET HMKAKUX MOAOOHBIX JAHHBIX IO

MM® unu cuponumycy.

CsA He pekoMeHIyeTcs Ui KopMsnmx marepeit (877),
T.K. BBIAGIISICTCS. B IPYAHOE MOJIOKO.

Hayl{Ho-I/Icc.}leuonaTenbcxne Pe€KOMEHAalluN

. Heo6xoaumo MIPOBOJIUTH oOcepBaIOHHbIC
HCCIEOBAHMS [UISI OIPEEICHUS. 4acTOThl M HepeyHs
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25.3: MALE FERTILITY

25.3.1: We suggest that male KTRs and their
partners be advised that:

e male fertility may after

transplantation (2D);

improve kidney

e pregnancies fathered by KTRs appear to have no
more complications than those in the general
population. (2D)

25.3.2: We recommend that adultmale KTRs be
informed of the possible risks of infertility from
mTORI. (1C)

25.3.2.1: We suggest that adult male KTRs who wish
to maintain fertility should consider avoiding
mTORI, or banking sperm prior to mTORI use. (2C)

KTRs, Kkidney transplant recipients; mTORI,

mammalian target of rapamycin inhibitor(s).
Rationale

e Male fertility improves in most KTRs, and may
become normal.

 Outcomes of pregnancies fathered by KTRs are similar
to those of the general population.

« Rapamycin is associated with low sperm counts.

The abnormality is reversible with discontinuation of
rapamycin.

Chronic kidney disease is associated with impaired
spermatogenesis, decreased testosterone production,

decreased libido and increased gonadotropins (892).

Uremic hypogonadism is reversible in individuals with
successful long-term kidney transplantation (893).

Studies from the azathioprine as well as CsA eras show
that testosterone levels rise after transplantation.

Gonadotropins may decrease, but may not normalize,
and semen analysis in most KTRs is normal (893-898).
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ocnoxueHuil y KTRS nipu 6epeMeHHOCTH.

25.3: MYKCKASA ®EPTUJIBHOCTbD

25.3.1: Ml npeiaraem ypegomiasith Mmy:kund- KTRS
| MX MAPTHEPOB O CJIeqyIIIeM:

* MyXKcKasi (pepTHIBHOCTH  MOKET YJYYINHTHCS
nocje TpancmiaanTanun nouku (2D);

. OepeMeHHOCTH oT myxunH-KTRS, KaK
npeAcTaBAsieTcs, He HeceT 00JIbIIe OCJI0KHEeHMIl, YeM
0T MY:K4YHUH 001eil momyasinuu. (2D)

253.2:  Msbl  pexkoMeHayeM  HH(OPMHUPOBATH
B3pocabix MYKYHH-KTRS 0 BO3MOXKHBIX pHCKAx
Gecrutonus u3-3a mpuema MTORI. (1 C)

25.3.2.1: M»l npepsiaraeM B3pOCJIbIM MY:KYHHAM-
KTRs, KOTOpPBIE XO0TeJIH (8 COXPaHHUTh
(epTHIBLHOCTD, paccMoTpeTh BO3MOKHOCTH
u3oexath npuema MTORI uan caaTh ciepMy B 6aHK
cnepmbl 10 npuema MTORI. (2 C),

O0ocHOBaHHE

* Myskckast (hepTHIBHOCTD YITy4IIaeTcs y OONBIIMHCTBA
KTRS 1 MOXeT HOpMaJIU30BaThCSL.

e Hcxonsr oepemenroctr  oT  Myx4duH-KTRS
AQHAJOTHMYHBI TEM, YTO MMEIOT MECTO OT MYXXYHH W3
00ImIei Oy IISAINY.

d Pal'[aMI/II_II/IH CBsA3aH C HHU3KHUM
CIIEpMATO30M 0B B CIIEpME.

coJiepkaHHEM

AHOManus sABIgeTCs OOpaTHMOH IHOcie MpeKpalleHUs
IpueMa panaMuIvHa.

XBIT cBsizana ¢ ocinaOleHHBIM CIIEPMATOTCHE30M,
YMCHBIIICHHCM BBIPAOOTKH TECTOCTCPOHA, CHIDKCHHEM
IuOUII0 U YBEIMYCHHEM TOHaT0TponHHOB (892).

VYpemudeckuil TUIIOJUHAMA3M SIBISIETCS OOPAaTUMBIM Y
JHI C YCNCUIHOM TpPaHCIUIAHTALMeW II0YeK B
JonrocpouHoit nepcnektuse (893).

I/ICCJ’IeﬂOBaHI/Iﬂ, IMPOBCACHHBIC M0 a3aTUOIIPHUHY U CSA,
IMOoKa3aliki, 4YTO YPOBCHb TECTOCTCPOHA PACTET IIOCIIC
TpaHCIUIaHTAalluH.

T'oHanoTponMHBl MOTYT YMEHBLIATHCS, HO HE MOTYT

MOJIHOCTHI0 HOPMAJIM30BATBCSA, U AHAIU3 CIEPMBI Y
6ompmmacTBa KTRS siBisietcst HopMasibHbM (893-898).
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Hcrounuk: S108 American Journal of Transplantation
2009; 9 (Suppl 3): S106-S109

Longer time on dialysis prior to transplantation and
kidney dysfunction may be risk factors for those with
residual testicular dysfunction (896,899).

Testicular biopsies performed after transplantation show
significant improvement, with some residual reduction
in sertoli cells and spermatogonia (900).

Although it is unclear whether CsA plays a role in male
infertility, it is clear that rapamycin can lead to male
infertility (893,899).

It causes low sperm counts (901-904) by interrupting
the stem cell factor/c-kit system that regulates germ cell
proliferation, meiosis and apoptosis, consequently
inhibiting spermatogenesis (905).

The effects of rapamycin appear to be reversible (901-
903).

With regards to potential congenital abnormalities,
outcomes of pregnancies fathered by male KTRs do not
differ from those of the general population (906).

These conclusions are based on data from the National
Transplant Pregnancy Registry.

This registry is voluntary and thus potentially subject to
reporting bias.

Nevertheless, the data captured by this registry are
crucial but limited.

Fewer pregnancy outcomes are reported to the registry
for men than women.

Research Recommendations
e Observational studies are needed to determine the
incidence and complications of pregnancies fathered by

KTRs.

Hcrounuk: American Journal of Transplantation 2009; 9
(Suppl 3): S106-S109 S1
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bonee JumrensHoe npeObIBaHME HA JAUaIM3E 10
TPAaHCIUIAHTALMH ¥ AUCQYHKIMA IMOYEK MOTyT OBITH
(dakTopaMu pUcKa U TEX, KTO CTPaIaeT OCTATOYHOM
mcoyHkunen suuek (896,899).

Buoricus sinuek, BBIMOIHEHHAS TIOC]E TPAHCILIAHTAIHH,
MOXKET  [OKa3aTh  3HAYUTENBHOE  YIy4lICHHE C
HEKOTOPHIM ~ OCTATOYHBIM COKpAllleHHEeM  KJIETKH
Cepromu u ciepmaroronus (900).

Xotss HescHo, urpaer jgu CSA kakyro-nmubo poib B
MYXCKOM OECIIOZMH, COBEpIIEHHO OYEBUIHO, 4TO
panaMHIH MOXKET MPUBECTH K MYKCKOMY OECIUIOIHIO

(893,899).

DT0 NPUBOMUT K CHIDKEHUIO CIEPMATO30IUIOB B
ciepme  (901-904) mocpeacTBOM MPephIBAHMS CHCTEMBI
(bakTopa cTBOJIOBBIX KieTOK /C-Kit, KoTopas perymupyer
nposndepanrio MONOBBIX KIETOK, MeH03 W aronTos,
4TO, CIIEOBATENBHO, HHrUOHUpyeT criepmarorenes (905).

D¢ dekT OT pamaMUIIIHa, To-BUINMOMY, 0OpaTuM (901—
903)

B TOoM, 4TO KacaeTcs IOTCHIUAIBHBIX BPOXKICHHBIX
IOPOKOB  Pa3BUTUS, HCXOAbl OEpeMEHHOCTEH  OT
MmyxduH- KTRS He oTnMyaioTcs oT TeX, 4TO HaCTYHMHIH
oT My4uH o6mieit nomyssiimu (906).

DTu BBIBOABI OCHOBAHBI Ha JAHHBIX U3 HarmoHansHOrO
peecTpa TPaHCIUIAHTOJIOTHHU Cpey GepEeMEHHBIX.

10T peECTp ABIACTCA Z[O6pOBOJ'II>HI>IM u TEM CaMbIM
MNOTEHIIUAJIBHO HECET 3JICMCHTHI IPEAB3ATOCTH.

Tem He MeHee, JaHHBIC, COOpaHHBIE B ITOM peecTpe,
OTpPaHUYCHBI, HO UMEIOT BAXKHOE 3HAYCHUE.

MeHblIee KOIMYECTBO PE3YNbTATOB MO OepeMEeHHOCTH
MOCTYMAET B PEECTP IS MYXKUHUH, YeM JJIsl HKCHIIIKH.

Hay4uno-UccienoBarebckne peKOMeHIALHU
. Heo6xonumel JIOTIOJTHUTEIIbHbIE JTaHHBIE
00CepBallMOHHBIX ~HMCCIIEJOBAaHUN U OHNpE/ENeHH

YacTOTBl M TEPEeYHs OCIOXKHEHUH OepeMEeHHOCTEH OT
myxauH-KTRS.
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CHAPTER 26: LIFESTYLE

I'JIABA 26: OBPA3 )KU3HU

26: We recommend that patients are strongly
encouraged to follow a healthy lifestyle, with
exercise, proper diet, and weight reduction as
needed. (1C)

(See also Obesity, Recommendation 16.4.1.)

Rationale

* There are abundant data from the general population
that a lifestyle that includes exercise, a proper diet and
avoidance of obesity improves longevity and quality of
life.

« Although there is only one small RCT in KTRs, there
is no reason to believe that exercise is not as beneficial
in KTRs as in the general population.

* There is no reason not to believe that a proper diet can
help prevent CVD and other complications in KTRs as
in the general population.

« There is little harm associated with exercise, a proper
diet and weight reduction; therefore, any benefit is likely
to outweigh harm.

Data from RCTs in the general population suggest that
exercise, proper diet and weight reduction (in obese
patients) improve longevity, quality of life and other
major health outcomes.

In a RCT involving 100 KTRs, the group randomly
allocated to receive regular telephone counseling on
exercise had a greater exercise tolerance at 1 year after
transplantation compared to the control group that did
not receive counseling (603).

This study did not have adequate statistical power to
examine major CVD outcomes.

Hcrounuk: S110 American Journal of Transplantation
2009; 9 (Suppl 3): S110-S110
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26: Mpbl peKoOMeHIyeM, 4YTOObI  NAlMEHTaAM
HACTOSITEJILHO COBETOBAJIH | MOMOrajan
NPUIEP:KUBATHLCSI 3I0POBOr0 00pa3a :KU3HH, JeJaTh
(uznueckne ynpakHeHHsi, COOMIOAATH HAJIEKAULYIO
JUEeTY M NPH HEOOXOMUMOCTH 100MBATHCH CHUKEHUSI
Beca. (1 C)

(em. Takxke Oxupenue, Pexomennamust 16.4.1.).

O0ocHoBaHHE

* MIMeercst 10CTaTOYHOE KOJMYECTBO JAHHBIX MO OOIIEH
MOMYJISILIAY, YTO 3A0POBbIii 00pa3 )KU3HH, BKIFOYAIOIHI
¢bu3udeckre yNpakHEHWs, HAJUISKALIyl0 JAWEeTy W
n30eKaHUE OKUPEHHS OOCCIEeYMBAIOT  yBEIHMUYCHUE
MIPOOJKUTENIBHOCTH 1 YIy4lIeHHE KaueCTBa )KU3HH.

e XoT# cymiecTByeT Tojbko oaHo Hebospimoe RCT mo
KTRS, HeT HHKAaKMX OCHOBaHHI HE BEPUTH B TO, YTO
¢usnueckue yrnpaxHeHHs OyAyT TakKe IIOJIE3HBI JUIs
KTRS, kak u 11 o01ei nomyJsisiuy.

* Her Hukakux OCHOBaHUII HE BEpUTb B TO, YTO
HaJJIexamas JAUeTa MOXET MOMOYb IpPEeJOTBPATUTh
CEeplIeUHO-COCYAUCThIE  3a0oieBaHMA U JpyTrHe
ocnoxuenus 1y KTRS, u B o01ei nomyJisinym.

e Her Gospmioro Bpena oT (U3HYECKUX YNpPaKHEHHH,
HaJJIC)KAIICH JAUEThl M CHIDKCHHS Beca; TAKHM 00pasow,
nr00ast MoJb3a, BEPOSATHO, NEPEBENIUBACT YIEPO.

Janueie W3 RCTs mo oOmedl  momynsiuu
CBUJIETEIILCTBYIOT O TOM, 4TO (pU3NYECKUE YIpaKHEHNS,
HaJUIeKaIlas JdeTa W CHIDKeHHe Beca (y MAIlMEHTOB,
CTpaJAroIInX OXKHPEHHEM) YBEJINYNBAIOT
MPOJIOJDKUTEIBHOCTh U YJIYUIIAOT Ka4eCTBO JKU3HH U
JIPyTUe OCHOBHBIC PE3yJIbTATHI JICUCHHUSI.

B RCT ¢ ywactmem 100 KTRs,
HONMyYaBUINX  PEryJSIpHBIA  coBeT 10  TenedoHy
3aHUMAThCS  (QU3KYJIbTYpoH, uyepe3 1 rox mocne
TPAHCIUIAHTALMHI [IEPEHOCHMOCTh (PU3MIECKUX HATPY30K
ObUla JIydllle [0 CPaBHEHHIO C [AIMCHTAMH, HE
MTOJTyYaBIIMMH TakuX coBeToB. (603).

Y TanuCHTOB,

JI0OCTaTOYHOM
H3y4EeHUU

OT0  MCcCIeNOBaHUE ~ HE  MMEIO
CTaTHCTUYECKOH  yOeauTenbHOCTH B
OCHOBHBIX pe3ynbTaToB jeueHus CC3.
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CHAPTER 27: MENTAL HEALTH

I'JIABA 27: ICUXUYECKOE 3/10POBBE

27: Include direct questioning about depression and
anxiety as part of routine follow-up care after kidney
transplantation. (Not Graded

Rationale

« Depression and anxiety are more common in KTRs
than in the general population.

e Depression and anxiety may be associated with
medication nonadherence, sleep disorders and other
adverse effects that make the diagnosis and treatment

of depression and anxiety important.

« Therapies are available for the treatment of depression
and anxiety.

Anxiety and depression are common in dialysis patients,
much more so than in the general population (907-913).

For many patients with kidney failure, kidney
transplantation is a better kidney replacement therapy
than dialysis.

However, kidney transplantation does not change
underlying systemic disorders or reverse previously
sustained physical damage.

When the kidney graft is not working well, new medical
problems may arise, and when the graft fails, the patient
generally faces a return to an unwelcome form of
therapy, thereby increasing stress.

Whether because of new or preexisting medical
conditions, medications such as corticosteroids, or work
status changes, KTRs are at risk for anxiety and
depression.

There have been few studies of mental-health disorders
in KTRs.

Many of the studies focus on quality of life, which
encompasses psychological domains but does not
necessarily examine anxiety and depression, or other
mental-health disorders (914).

SECTION 5 CHAPTER 27

27: Bk1o4nTe npsiMble ONPOCHI 110 NOBOAY HAJIMYMS
JenpeccHH U TPeBOTH B MPOrpaMMy OOBLIYHOIO

IJAHOBOr0  MOHHMTOPMHIA  NAIlMEHTa  TOCJe
TPaHCIIAHTAIIMN no4ex. (YpoBenn He
JAudpepennuponan)

O0ocHoBaHHe

* Jlenpeccuu u TpeBoru npoucxonat y KTRS uaie, yem
B 0011IE# MOy JISINH.

e Jlempeccun W TPEBOTM MOTYT OBbITH IIPUYHUHON
HECOOMIOIeHNs ~ peXuMa  T[pHeMa  JTeKapCTBEHHBIX
IIPENaparos, paccTpoicTB CHa U JIPYTHUX
HEOTaronpHATHBIX TIOCHEACTBHH, KOTOpBIE IENaroT
BAKHBIMH TIPOBENCHHME NMATHOCTUKH M  JICUCHHSA
JETIPECCUH H TPEBOTH.

e Pasnuunble MeTOAbl JI€YEHMS
JEIPECCUH U TPEBOTE.

JIOCTYIHBI  TIpH

TpeBora u Jaempeccus SIBISIFOTCST PaclpOCTPaHCHHBIMU
SIBICHUSIMH Y IMQTTH3HBIX MAIMSHTOB, ropa3ao OoJblie,
4eM B o6mreit momyssituu (907-913).

JI7151 MHOTHX MaIlMEHTOB ¢ TOUYEYHOM HEJIOCTATOYHOCTHIO
TPaHCIUTAHTAIMSI TTOYKH SIBISIETCS JIyYIed Teparuei,
yeM JIHaIIn3.

OpHaKo TpaHCIUIAHTALMS MTOYKH HE BIMSET Ha 0a30Bble
CUCTEMHBIE  PACCTPOMCTBAa WM pEUUAHMB  paHee
CITy4YHBILIETOCS (PU3MIECKOTO yIIepoa.

Korga nmoueuHslii TpaHCIIaHTaT HE pabOTAET OIKHBIM
0o0pa3oM, MOIyT BO3HUKHYTH JIpyTH€ MEIUIMHCKUE
npoOsemMbl, a Mpu THOETH TPAHCIUIAHTATa MAIUCHT
0OBIYHO CTaJIKUBACTCS [ BO3BpAILEHUEM K
HEeKENaTeNbHBIM  (OpMaM  Tepamuu, TEM CaMbIM
TIOBBIIIAETCS YPOBEHBb CTPECCA.

Byne TO W3-32 HOBBIX WJIM YK€ CYHIECTBYIOLIHX
MEIULIUHCKUX OOCTOSTENBCTB, TAKUX JIEKAPCTBEHHBIX
MpenapaToB, Kak KOPTHKOCTEPOWIBI M W3MEHEHUS
pabouero craryca, KTRS noaBeprarotcst pucky TpeBOTH
1 IeTIPECCHH.

NMenn  MecTo  HECKONBKO  MCCIEIOBAHUM
paccrpoiictBam nicuxudeckoro 310poBbs y KTRS.

1o

MHorue wuccnenoBanus (OKyCHPYIOTCS Ha KadyecTBe
JKU3HH, KOTOPOE BKIKOYAET B ceOsl ICHXOIOTHYECKUE
aCIIeKTBl, HO He O00f3aTENbHO H3YYalOT BOIPOCHI
TPEBOTM M JIEMPECCHH WIIM JPYTHX I[CHXHYECKHX
pacctpoiicts (914).
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A meta-analysis comparing emotional distress and
psychological well-being among different forms of renal
replacement therapies revealed less emotional distress
and greater well-being with successful kidney
transplantation than with other CKD stage 5 treatment
modalities (915).

However, case mix differences among the groups likely
influenced the results, making it unclear whether it was
the difference in patients or treatment modalities that
accounted for the differences in outcome (915).

Studies of depression and anxiety in KTRs report
conflicting results.

Some have reported similarly high rates of depression in
KTRs compared to dialysis patients (916,917), while
others have reported less depression (918,919).

Some have reported less anxiety in KTRs (920) and, in
others, no difference compared to dialysis patients
(917,919).

A study examining 5- to 22-year-old KTRs found that
36% had emotional trauma and/or depression (921).

Return to dialysis after graft loss has been associated
with severe depression (918).

Anxiety and depression in KTRs have been associated
with a poor quality of life, poor marital relations, sexual
function and sleep quality (922).

In one study, a high level of posttransplantation anxiety
was associated with reduced functioning socially, having
physical complaints, and more economic problems.

High levels of anxiety were also associated with
depression (923).

Depression has also been associated with medication
nonadherence (283,924).

Hospitalization for psychosis is not increased in KTRs
compared with patients on chronic dialysis (925).

Hospitalization for psychosis has been associated with
increased risk for death, as well as graft loss (925).

Depression identified in Medicare claims has been
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MertaaHanus, CpaBHUBLIMM SMOLMOHAJBHBIA CTpecc U
IICHXOJIOTUYECKOEe  Onaromoiyyue MpU  PasIHYHBIX
(dhopmax TMOUYEHHOW 3aMECTHTENILHON TEparuy, MoKasa
MEHBIIMH  ypOBEHb OSMOLMOHAIBHOTO CTpecca U
OoNplIMK  ypOBEHb OJIArOMONYYHs TPH  YCIHEIIHOM
TPaHCIUIAaHTALM IIOYKHM, YeM IIpH JApyrux Qopmax
JedeHus TepMuHanbHOM craxun XBIT (915).

OnmHako coyeTaHWe pa3IUYHBIX OOCTOSTENBCTB B
rpymmax, BEposTHO, OKa3alo BIMSHHE HA PE3YJIbTAThI,
Jenas HESICHBIM, ObLIA JIM 3TO pPasHMIA B COCTOSIHUH
MAalMeHTOB WJIM pPa3HULIA B METOHAX JICYSHHUs, 4TO
OPHUBEIIO K pa3jinyusM B pesyibrarax (915).

I/ICCJ’ICHOB&HHH acnpeccuu U TpEBOIru
IMMOKa3bIBatOT MPOTUBOPCUYUBBIC PE3YJILTATHI.

y KTRs

HexoTopsle cooOmMIN O CPaBHUMBIX BBICOKHX YPOBHSX
nenpeccun y KTRS u ananusueix marmmentos (916,917),
B TO BpPEMs Kak JpyrHe COOOLIMIN O MEHbLIEM ypOBHE
nenpeccun (918,919).

HexoTtopble COOOIIMIN O MEHbBILIEH TPEBOXXHOCTH Yy
KTRs (920), a B Jpyrux HCCIENOBaHHAX HE
OOHAPYKEHO PAa3HUIIBI 110 CPABHEHHIO C JHAIM3HBIMA
nmanuenTamu (917,919).

Hccnenosanus, uzyuasmme KTRS Bo3pacta ot 5 o 22
aer, oOHapyxmwm y 36% 5MONHOHAIBHBIE TPAaBMEI
u/unu nenpeccuio (921).

Bo3sBpar Ha auanu3 mocie MoTepH TPaHCIUIAHTaTa ObLI
CBSI3aH ¢ cephe3Hoi nenpeccueii (918).

Tpesora u aenpeccus y KTRS ObUIH CBSI3aHBI ¢ HU3KUM

Ka4eCTBOM JKH3HH, TUTOXMMH CYIPYKECKHMH
OTHOILCHWSIMH, TIOJIOBOH (YHKIMEH M KauecTBOM CHa
(922).

B  omHOM  HCCIEIOBaHMM  BBICOKHIl  ypOBEHb
HOCTTPAHCIUIAHTALIOHHOW TPEBOTH OBUT CBsI3aH CO
CHM>KCHHEM COHI/I&J’IBHOﬁ AKTHBHOCTH, HAJTMYHUEM Koo
Ha  (U3UYECKOE  COCTOSIHHE U BO3POCIIUMHU
9KOHOMUYECKUMH TIpoOIeMaMH.

BBICOKHH ypOBEHb TPEBOTM TAKXKe OBUIM CBA3aH C
nernpeccueti (923).

Henpeccust Taroke OblIa CBs3aHAa C HECOOIIOACHHEM
NPEANHCAaHHOTO  PEeXHUMa IMpUEeMa  JIeKapCTBEHHBIX
npenapatos (283,924).

Tlocnuranusanys B CBA3U C ICUXO30M HE Y4YalllaeTcs Y
KTRs mo cpaBHeHHIO ¢ OOJBHBIMH Ha XPOHHYECKOM
auanmse (925).

Tocruranusanys B CBSI3H C MCHX030M ObUIa CBs3aHA C
MOBBIIIEHHBIM ~PHCKOM CMEPTH, a TaKkKe MOTepH
TparciuianTara (925).

BBISIBJICHHAS AHAIIM3€ CYCTOB

Henpeccus, npu
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associated with an increased risk of graft failure, return
to dialysis and death with a functioning graft (926).

Psychotherapy may be helpful (927).

One RCT comparing individual and group
psychotherapy in KTRs found that both approaches
resulted in lower Beck Depression Inventory scores.

Individual therapy was associated with a better outcome
in this study (928).

As most transplant centers have social workers, these
individuals may be a useful resource for counseling.

Antidepressants are often used.

Given that some of these drugs are metabolized by the
CYP3A4 enzyme pathway, levels of immunosuppressive
medications also metabolized through this pathway may
need to be adjusted (929).

How best to assess the mental health of transplant
recipient is unclear.

The screening tools used by psychologists are time-
consuming and not familiar to general practitioners.

Simple strategies, such as direct questioning on review
of systems, or brief screening tools (930), may be a
simple and useful initial screening approach.

Further studies are needed to better understand how to
monitor for mental-health disorders in KTRs.

Research Recommendations
« Studies are needed to determine the optimal approach

to screening and intervention for depression and other
mental disorders in KTRs.

Hcrounnk: American Journal of Transplantation 2009; 9
(Suppl 3): S111-S111 S111
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Medicare, nmena B3aMMOCBS3b C MOBBIILICHHBIM PUCKOM
MOTEpU TPAHCIUIAHTATa, BO3BPALICHHWEM Ha JHAIN3 H
CMEPTHIO ¢ QYHKIIMOHUPYIONIMM TpaHciuiantatoM (926).

INcuxoTepanust MOXKeT ObITh moJIe3HOH (927).

Omno RCT, cpaBHHBIICE HWHIMBHIYAIBHYIO U
rpynnoByio ncuxorepamuto y KTRS, obrapyxwio, aTo
o0a Toxxola NPHBENM K CHIKEHHIO MOKas3arels Mo
LIKaJIe OLICHKU Jienpeccuil beka.

WunuBnayanbHas — IICHXOTepanus — JaeT
pe3yibTaThl B 3TOM HccnenoBannu (928).

TydIme

ITockonbky B OOJBIIMHCTBE LIEHTPOB TPAHCILIAHTALUH
ecTh pabOTHUKYU COLUATIBHON c(hephl, 3TH CHEHATUCTHI
MOTYT ObITh MOJIE3HBIM pecypcom JUIS
KOHCYJIbTUPOBaHUS.

Yacro HCIIOJIB3YIOTCS aHTUACTIPECCAHTBI.

C Y4€TOM TOT'0, YTO HEKOTOPBLIC H3 I3TUX IIPCIAPATOB

MEeTa0OJIM3UPYIOTCS  TPU  BOBICUCHHH  (epMEeHTa
CYP3A4, YpOBHHU HMMMYHOTOIABIISTFOIIIX
JICKAPCTBEHHBIX ~MPENapaTtoB, MeTabOIM3UPYIOIIUXCS

TaKUM XE CHOCOGOM, MOTyT HOTpe6OBaTB KOppeKInu
(929).

Kak JIydli€ BCETO OLCHUTH IICUXUYECKOE 3J0pPOBLC
peUUNIUCHTA, OCTACTCs HECSACHBIM.

CKpI/IHI/IHI“I/IHCprMCHTLI, HCIIOJIB3YCMBIC TICUXOJIOT'aMU,
TpeOYIOT MHOTO BPEMCHH W HE 3HAKOMBI OOBIYHBIM
TEepAaIIeBTaM.

IIpocteie cTpareruu, Hampumep, NpsSMOil ompoc 1o
0030py CHCTEM HJIM HHCTPYMEHTBI KPATKOTO CKPHHUHTA

(930) moryr OBITH  TPOCTHIM W TIOJE3HBIM
NEePBOHAYANBHBIM MOAXOI0M.

YroObl  Jy4lle MOHITh, Kak  KOHTPOJHUPOBATH
paccTpoiicTBa mcuxudeckoro 310poBbsi Yy KTRs,

HEOOXOIMMBI JajJbHEHNIINE UCCIIET0BAHUS.

Hayuno-UccnenoBaresibckue peKoOMeHAANMA

® HCO6XOZ[I/IMBI HUCCICOOBAHUA 110  OIPEACIICHUIO
ONTUMAJIBHOI'O noaxoga K CKpUHUHTY u
BMCHIATCIILCTBaAM npu Acnpeccuun u ApYyTux

nicuxudeckux pacctpoiictax y KTRS.
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