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All-cause mortality

Ranking of adjusted relative risk

Rank numbers 1-8

I:l Rank numbers 9-14
I:l Rank numbers 15-21

Rank numbers 22-28

Absolute risk can be computed by
multiplying the RRs in each cell by the
incidence rate in the reference cell.

Cardiovascular mortality

Kidney failure (ESRD)
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AMEA/ARB. Mn)xaviopoi Heiwong

TP WTELVOUPLOLG
Ta AMEA/ARB 8pouv pe :

* Meilwon evboomelpapaTikng TIeoNC LE ayyELOSLOOTOAN Kall
TOU Tpocaywyou Kol amaywyou aptnpldiou

e Apeon BeAtiwon Twv dtNONTKWV LOLOTATWVY TOU OTIELPAUOTOC
e AvtlL— VvwWTIKA 6paon

Méexpt oo PZA ta xopnyoupue? YriapxeL oplo?

e Oyt Agv gxeLvonua povo otnv ESRD. KaAuo!

Mote ta xopnyou e ?

* AY+ Upr>500 mg

* Normo+Upr>500 mg

Aoon: pay (bocoefaptwpevn dpaon + pewwon tou aldosterone
effect



AVETIIOUUNTEC EVEPYELEC
(oxetilovtat pe tnv peiwon tn¢ ayystotevoivng i)

Yriotaon

— Movo 1o 1.7% otnv ONTARGET (8500) diekopav tnv
popLTTPLAN g€atiag uTTOTAONC
— ZNMOVTLKN O€:
* Yroykalpikouc aoBevelc (VP nAég TipEG Baong tng pevivng)

— NpoAnyn: dev Eekvol e Beparmeia o UTTOYKALULKOUG aioBeveic /
Stakomn to dloupnTiko 3-5 pEpEC PV

* 2KA
— MpoAnyn: Eekwvol e pe xapunAn doon

ONB
YriepkaAlaLpio
Eykupoouvn
Brixag



AVETIIOUUNTEC EVEPYELEC

(oxetiCovtal pe TNV pelwon tng ayystotevolvng Il)

Yriotoon
ONB

Mua pewtwon PZA eival cuvnOwg pkpn Kot amodeKtn.

Mrmopel va ywveL coBapn: otevwon VePpLKWVY apTnpLwY, UTIEPTAOLKN VEDpookAupuvan, ZKA,
moAukuoTtikn vooo, XNN

0,7% aoBevwv umo paprptAn dtekoPpav otnv ONTARGET (ewxe aacBevelg pe vPnAo kwvduvo
QyYYELAKYNG armodpaKkTLKNG VOoOouU)

Mnxaviopog avtopuBuLong: evboonelpapatikn ieon SinBnong dSlatnpettal v Hepn amo
avénon Tng avtiotaong oto anaywyo aptnpndio (Angll). AvaotoAn autng tng dpaong 2>
HELwOoN evOOOTELPAUATIKNG Titeong > ONB)

Mote &ekva: o€ Alyeg HEPEC (UE TNV HELWON TwV emumedwyv angll
MNote eAeyxou e : 3-5 pepeg peta tnv evapén oe acBevelg upnlou kivduvou

Oplo «avoxne» : avénon oto 30% tng TLng Baonc tng kpeatwivng (mx 1,1 = 1,43) peoa o 6-
8 eBbdopadec, eldka og aoBevelg Tou Sev elval UTIOYKALULKOL, EXOULE SlakoEeL Ta
Sdloupntika, v uTtapxeL apdw OTEVWON VEDPLKWY apTnpLwv)

YriepkaALoLpio
Eykupoouvn
Brxog



AVETIIOUUNTEC EVEPYELEC

(oxetiCovtal pe TNV pelwon tng ayystotevolvng Il)

Yriotaon
ONB
YrtepKaALaLpio

— HAngll, n avénon [K*] ko n angll ota emwvedpidia ival ol Baoikot
MAPAYOVTEC TTOU auéAvouv TNV mapaywyn/ekkpLon tng aAdootepovng

— H avaotoAn ¢ angll pelwvel Tnv napaywyr) aAdootepovng Kal
LELWVEL TNV VEDPLKN LkavoTnta arnoBoAng tou K.

— 3,3% n enuntwon coBapnc (>5.5 mEqg/L) umtepkaALatpiog

— Zuvnbwc €xoupe pla avénon tou 0,5, Alyo mapamnavw os XNN,ZA,
KaAloouvtnpnTika pappoka, ZKA ( oo HelwUEVN VEDPLKN ALUATWON
Kol KaAloouvtnpNTKAa SloupnTika)

Eykupoouvn
Brixog



AVETIIOUUNTEC EVEPYELEC

(oxetiCovtal pe TNV pelwon tng ayystotevolvng Il)

Ynotoon

ONB

YriepkaALlapia
Evkupoouvn

Brixag

— Znpoc¢, BaoavioTLKoC

— 5-20% . To rtto miBavo sivat 10% (por peyaAn petovaiuvon
29 peAeTwv)

— Evapén mepimov 2 efdouadec peta tnv xopnynon AMEA
— 2TOMOTA O€ 2-7 PEPEC YETA TNV SLokoTt) Tou PpapuAKou

— MnYaviopog : ayvwotoc. lowc mol{ouv poAo KLVLVEG,
npootayAadlveg, ovola P



MeAetec yia AMEA/ARB og NA

Kanda H, Kubo K, Tateishi S, et al. Antiproteinuric effect of ARB in
lupus nephritis patients with persistent proteinuria despite
immunosuppressive therapy. Lupus 2005; 14:288.

Karim MY, Pisoni CN, Ferro L, et al. Reduction of proteinuria with
mycophenolate mofetil in predominantly membranous lupus
nephropathy. Rheumatology (Oxford) 2005; 44:1317.

Spetie DN, Tang Y, Rovin BH, et al. Mycophenolate therapy of SLE
membranous nephropathy. Kidney Int 2004; 66:2411.

Kasitanon N, Petri M, Haas M, et al. Mycophenolate mofetil as the
primary treatment of membranous lupus nephritis with and
without concurrent proliferative disease: a retrospective study of
29 cases. Lupus 2008; 17:40.

Muwpeg koL Sev katadepav va Eexwploouv to
odeAoc ano tnv avaotoAr RAS kat amno tnv
OVOOOKOTOOTOAN



Fig. 1. Tolypocladium inflatum Gams, the fungus that produces
cyclosporin A as a metabolite



AvoaotoAeic KaAowveupivng -
Dappakoloyia

KukAooTopivn:
— AutodL\o, KUKALKO evOeKaTETTIOL0
— evwveTtal pe tnv KukAodlAivn
Tacrolimus:
— MOKPOALON HE AVOCOKATAOTAATIKEG LOLOTNTEC
— Evwvetal pe tn FK binding protein

Apouv Kuplwwc ota T-helper aAAa kat ota T-suppressor kot T
cytotoxic

Mewwvouv tnv mapaywyn: IL-2,TNF-a,IL-3,IL-4,CD40L INFy

KukAoomopwvn: avéavel tov TGF B (lowg onpavtikd yia tov
LNXOVIOUO VEDPLKAC LvwonC o€ oxeon e to TAC)

Aev KATAOTEANOUV TOV LUEAO



N DoappakokivnTiki

Xy KukAoomopivnc

<«—— Peak (C_.)

Concentration
(ng/mL)

Trough
(C.)

1 2 3 4 5 6 7 8 9 1 11 12

j

*To dappako PTAVEL OTNV QLU TNG
ouykévtpwong¢ tou (Cmax) oe 2-3
WPEC

*Meyiotn QVOOTOAN ng
KAAGLVEU PLVNC

Time (hours)

*Ta emimeda pELWVOVTOL HEXPL TNV
ghaxwotn T touc (CO) apgowc mpv
TNV enopevn 6oon

*O petoBoAlopog emuteleital amno 1o
Kutoxpwpa  P450 kat tTv P
YAUKOTIPWTELVN oToV EVTEPLKO
BAevvoyovo



KukAoomopivn : PapHAKOTEXVIKEC LOPDEC

KukAoomnopivn non KukAoomnopivn
modified modified (Neoral)
(Sandimmune)

DapUAKOTEXVIKA EAatwdng MikpoyaAdKTWO Tab, extended release
Hopdn caps&tabs (amnag)
Amnoppodnon Arnapaitnta to YoAlkd  Oxl Aev ennpealetol amo

aAata XOALKA GAatal
% amnoppodpnong MotkiAeL TIOAU Mo otaBepog
Peak ocuykévtpwong 3.5h 1,2-2 h
BloSlaBeolpuotnta 30% (5-70%) KaAutepn
AUC XopunAn auénuevn
Tpodn (emnpealettnv  MoAU Alyotepo Apketa (el&ka Autapa
arnoppodnon) yevpata) apa vnoTLkol
Mopdeg Caps 25/100 mg 25/100 mg (20-250C)  Advagraf(caps) /

(300C)

Per os, iv. To iv uovo av bev givat dSuvatn n per os xopnynon (ueyaAutepn toéikotnta)
Av 0 acBevr¢ elval otaBepomolnUevog pe Eva okevaopa va pnv oAAalel o aAAo (16Lag
TLEPLEKTIKOTNTAC). AV TIPETEL VAL VIVEL : EAEYXOC ETUMES WV



KukAoomopivn : Aoon & Xopnynon

Xopriynon
— 160 wpa, avad 12wpec, o oTOOEPH OXEON UE TA YEUHATA (peiwon tg petaBAnToTNTAS TWV
OUYKEVTPWOEWV)

— Av xo0Bel pa §oon : umopet va avtikataotabel eviog 4 wpwv.

Anoppodnon:
— Meplkwg, per os. MeyaAn StakUupavon ano ATopo o€ ATopo aAAd Kot otov (bLo
acBevn.
— Nemto €viepo, peak o 1-8 wpec.
MetaBoAlouoc:
— Eupgwg oto Kutoxpwpa P-450 CYP3A oto nnap / Mikpr) moooTnTa 0TOV EVIEPLKO
BAevvoyovo
— AmoBaMAetal otnv XoAn pHe nuiosta {wn TLC 19 WPEC YLOL TO UIKPOYOAAKTWLOL
AAANnAcerubpaoeic pe papuaka / tpodEc
— H napovuoia, ocvotaon Kat o xpovoc Tou payntou ennpedlouv oAU TNV
anoppodnaon. Avon : VAoTLG Katd tnv tpocAndn A ANYPn o€ «otabepn» oxEon e TO
dayntod
— EWdka grapefruit : avédavel tnv €kBeon oe kukAhoomoptvn Kat TAC

— Adovu petaBoAiletal oto CYP450) KAGE dpappako rov petafoliletal i emnpealst
TNV 6pacn tou, pmopet va aAAnAemdpaoet pe ta CNI
*  Oappaka: avéavouv ta emuneda kukAoomopivng: diltiazem, ketoconazole,
*  Qappaka: LELWVOUV Ta eMUTESA KUKAOCTIOPLVNG: NTTOLKTLKOL, T(POKLVNTLKOL



nati? NMapokoAovOnon ernnedwv. Nari? Nwc?

ZTEVéC Gepane UTLKé(; SEi.KTI"]C (oAU kovta n €kBeon yla ATOTEAECUATIKOTNTA E QUTH YLo TOELKOTNTA)

MeyaAec SLOKUUAVOELS OTNV CUYKEVIPWON OTO Oipa avapeoo o€ acbevelc petda tnv
Anyn tng doong

E€atpeTikd MOANEG aAANAeTILOpAOELC HE PAPHAKAL

Nwg?

Y10 Xpovo C2

Ta entimeda CO (kukAoomopivn) , elyov MTwWYA CUCXETLON UE T KALVLKA OTTOTEAECOTA KOl
tnv AUC. Emtikpatnoayv OpwG yLaTi ATayv 1o euxpnota oo Tov UTToAOYLoMO TG Cmax Kat
tnv AUC

ME tnv eicobo tou NEORAL: n €kBeson oto dapuako tic 4 mpwte¢ wpes (AUC 0-4)
oxetwfotav oAU koAa pe to 12wpo AUC (AUC 0-12) (n peyaiutepn Slakupavon ota
eruuneda cupPatvel kata tnv daon tng anopodpnong)

Ta CO eixe WOlattepa TwYo CUCXETIOMO pe tnv AUC 0-12.
O umtoAoylopog AUC 0-4 ...mtoAuTtAokoc (atattovoe 4 pe 5 peTpioeLc.)

AlapopeC LEAETEC OE UETAMOOXEUMEVOUC KUpLwG, avedeltav to C2 cav 10 KAAUTEPO
HOVO onpelo pEtpnong mou oxetletal pe thv AUC0-4 (APA kot to 12wpo) Kot to
KOAOAUTEPO ONHELO UETPNOELG ETILIMEOWV TTOU OXETI(ETAL €€apETIKA PE TNV TtPOoPBAEYNn yLa
oela amopun.

H opada CONCERT efebwoe odnyle¢ ywa tnv mopakoAouBnon twv enutedwv
KukAooTtoplvng :to CO ev mpoPAemel ta kKAwika amnoteAeopata (amopidn) evw to C2
VoL



Tpornomnoinon tn¢ 6oon¢

*Ta emtineda olyovupa PEMEL va LetpnBolv cwotd
*0T0 SEL dexopaote we Beparmevtika to 100 pe 150

eJuotAveTal N 600N va HELWVETAL Katd 25% av avéPBel n kpeativivn opou
kata 30% armo auth tng Baong

*va SLOKOTITETOL AV N Kpeatwivn avePel katd 50% kot o 2-4 eBdouadec va
eAEyXETAL vV UMopEL va Eeklvioel o pkpotepn 6oon Aapfdavovtog umtov
Kol TO OdeAOC

*KOLL

*val SLOKOTITETAL OV N KpeaTivivn Baonc aveBel kata 75%.

— Auvénueéva entimeda:

* peilwon do6onc ava 25-50 mg ava doon

— Mewwpeva enimeda:

* avénon 66onc ava 25-50 mg ava 66on



. ! ’
Tacrolimus: Aoon & xopnynon
Xoprynon:
— Apeonc anodéopevonc: WOla wpa, ava 12 wpeg, vioTic. Av xaBel pa d0on : evtoc 4 wpwv n avarmAnpwon
— Noapatetopevne amodéopevonc: amnag, 1dlo wpa, KaAutepa To pwi. Av xaBel pa 6on : evtog 14-15 wpwv.
— Amoduyn aAkooA: avéavel tov puBuod anodeopevong
Anoppodnon:
—  MelwwveTtal pe Autapad yeupoto
MetaBoALONOG:
— Eupéwg oto Kutoxpwpa P-450 CYP3A oto nrmap / Mikpr) moooTnTA 0TOV EVTEPLKO BAEVVOYOVO
— AnoBdaAAetal otnv XoAn He nuioela Lwn TG 12 wpeg yLa To APESN amodECLELONG.
BlodLaOeopdtnra:
— 50% uPnAoTEPN OTA MOPATETAUEVNG ATIOSECLEUCNG OE OXEDN LE TA AUECNG AMOSECUEUONG
— Hvuxtepwvn Aqn exe 15-20% uikpotepn AUC. Apa xopriynon to mpwi
Aoon: 0,1 pe 0,2 mg/Kg/nuépa o 2 Sralpepevec SOOELG
NapakoAolOnonN:
— Moo xpoévo? CO ( 12wpo — dpeong anodeopeuong f 24wpo apatetapevng anodéopevong). Nedtepa

otolxeia delyvouv IZQ3 pLa KAAUTEPN CUOXETLON HE KAWVIKA amoteAéopata kot AUC pe to C2 ) C4 ala
xpelalovtal nepetaipw eniPeBaiwon.

— et dlaotnua ? e 2-3 PEPEG LETA TNV Evapen Tou GapuAKoU 1] LETA amod KaBe aAlayn
— Steady state cuykévtpwong :peta amnod 4-6 660elg: apa SlopBwoaoelg otn doon peta amnod 2-3 HEPEC LETA TNV
Teleutaia Tpomomnoinon
— Xtoxog (opinion) 3-8 ng/ml
PUBuLON 6d0nG:
— 0,5-1 mg ava doon
— Av n ouykévtpwon elvat mavw amo ta Bepamneutikd opta (> 30 ng/ml): dtakomn xoprynong



AveruBupuntec evepyetec CNI

Neppotolikotnta:

— O¢ela - Xpovia
Yrnieptaon:

— Ayyelocuomoon Kol KATaKpaTnon vaTpLou

— CCB dappaxo emhoyng (diltiazem AAAA poooxn ota eruteda — avéavel)
Neuplkod uotnua :

— Tpouog, 35-55% twv acBevwyv

— KedalaAyla, omavia omacpoL
MetoBoAlopoc:

— Avocaveéla otnv yAukoln, ZA

—  YnepAuudotpa

— Ymepoupuyotpia

— YrepkoAlopa

— YnoMg
NolpweeLc:

— Baktnpla, ol (CMV), poknteg
KakonBeLec:

— Squamous cell skin cancer

—  NepdoumepnAAOTIKEC TTAONCELG

AN\

— YnepnAaoia ouAwv (KukAooTmoptvn)



AvaotoAeic KaAoweupivncg -
Nedppotoglkotnta

AR
=SIDE@K
ONB
XNN

>wAnvaplakn BAaBn
OpouPwTlkn HIKpooyyeLloTtaBeLa



Otela CNI vedpotoéikotnta. Mnyoviopol

LETOALLO
Avoogr 4
YrniootpedEL pe TNV pElwon TS SooNnc




Oeta CNI veppoTtoéikotnta

Aev yvwpillovpe av n VePpoTolLKoTNTA EXEL OXECN UE
LLNXOLVLOMOUC TTOU OXETL{OVTOL LLE TNV
kaAowevpvn/NFAT

AANNA

n KukAooropvn kot to TAC eival evteAwc SladopeTika
LETaEL TOUC... apa eival oAu mbovo va
£ UTTAEKOVTOLL OL pPNXavIopoL autol



Osla ZwAnvaplakn PAapn oo CNI

e Kevotomiwon Ttwv TwV cwANVOPLOKWY KUTTAPWV,
LOOU METAEL ToUuC peyEBouc

e Efarltiac molac aAdoilwonc?
— Aldtaon evéonmAaopotikou SIKTUOU

— avénon AUCOCWUATWY

OpoupPwTtikn MikpoayyelomaBeLa

H xpnon CNI eivat évac mapayovtac Kivduvou yla
epudavion OpopuBwTikn pkpooayyeLlomtaBeLla — post
LLETOLMOOXEVONG



Xpovia Nedppotoéilkotnta

/\vaKc') QATMOTEAECUA, OV OKEDTOUUE TO OTEVO OEPATIEVTIKO
€UPOC TOUC

17-20% twv Anmttwv urto CNI Ba epdavicouv XNN
(eGFR<30 ml/min/1.73 m2)

H ue)\é'rn efollpeoe Toug aoBeveic pe vedppLkn
LLETOLLOOXELON

Napadyovtec kKivouvou yia XNN armo CNI:

— older age

— lower pretransplant GFR

— female sex

— postoperative AKI

— baseline diabetes

— Hypertension

— hepatitis C virus infection.

Chronic renal failure after transplantation of a nonrenal organ. Ojo AO, Held PJ, PortFK,
Wolfe RA, Leichtman AB, Young EW, Arndorfer J, Christensen L, Merion RM N
Engl J Med. 2003;349(10):931



Xpovia Neppotoéikotnta

* TuBAAaPec?
— JwAnvapodlapeon wvwon
— EoTloK OTEPAMATLKA VWO
— Mayxuvon kat wvwon Tng kapag tov Bowman
— YoAlvwon aptnpLloAlwv



Xpovia Neppotoéikotnta
* Ayyelokec BAaBec:

— Kevotomiwon Twv Asiwv uuu«»v KUTTAPWV TOU TPOCOywYyoU aptnpt&ou, Ta omolia
o€ TPoXwWpPnNHEVO otadlo VEprVOVTal Kal ovtikoBiotavral amno npwrewoa{)éq” UALK
ortpom)\wvraq v tunuauKn TIAXUVON TOU TOLXWHATOC Tou ayyeiou Siknv “mepldép
alou”. = xpovia oxotpia

. Zw)\r]vapo&aueceq BAaPec:
Ilvwon kat atpodla (amo TNV LloXoLL)

— Auénon tou TGF-
— Angll extog amod T aoSUVOLKEG AAAAYEG, ETTAYEL AETA KOL TNV VEPPLOKN LVWON

— Ta CNI evepyomoLlouV aUeECA TNV QTOTITWON CWANVAPLOKWY KUTTAPWVY
—  KAwwka: untepkaAlapia, uttoMg, urtepxAwpatikn MO, uTtEpoUpLYALLLLAL.

(
e Jmelpapatikeg BAaBec:
— ZTELPOAUOTLKNA VWO
* |oyaluia
* JTELPAMOTO ATIOKOMMEVA ATIO TO CWANVAPLO



Altayvwon NedppomaBerac oo CNI

lotoA

OYLKEG

aAAot

WOELC lotopiko xprong CNI
OUXVE

G UE

CNI

ATMOKAELOMOG AAAWV
oULTLWV

CNI
vedppondBsia




Chronic CNI nephrotoxicity
Interstitial fibrosis and tubular atrophy
(typically striped)

Medial arteriolar hyalinosis

Glomerular capsular fibrosis

Global glomerulosclerosis

Focal segmental glomerulosclerosis (F5G5)

Juxtaglomerular apparatus hyperplasia

Tubular microcalcifications

CALRLE WAL LAE ek LT

Pre-existing donor injury, aging, ischemia-reperfusion injury,
tubulo-interstitial rejection, infection (e.g., UTI, polyomavirus,
CMV), chronic ischemia (e.g., renal artery stenosis, size
discrepancy in pediatric transplantation), chronic postrenal
obstruction, diabetes mellitus

Pre-existing donor injury, aging, diabetes mellitus, hypertension
(in these cases more subendothelial deposition)

Glomerular ischemia (¢.¢., renal artery stenosis, chronic arteriolar
vasoconstriction, or arteriolar hyalinosis) and other causes of
atubular glomeruli (i.e., causes of tubular atrophy)

Pre-existing donor injury, aging, chronic glomerular ischemia
(e.¢., renal artery stenosis, arteriolar vasoconstriction, or
hyalinosis), recurrent primary disease, de novo glomerular
disease, hypertension secondary to tubular atrophy in a late
stage

Recurrent primary disease; donor-recipient size discrepancy with
hyperfiltration injury; F5GS secondary to other causes of
glomerulosclerosis

Not well established, but likely other causes of hyperreninemia
(e.g., transplant renal artery stenosis)

Pre-existing donor injury, ischemic tubular injury and acute
tubular necrosis, bone and mineral metabolism imbalance,
proteinuria

HUS, hemolytic uremic syndrome; TTP, thrombotic thrombocytopenic purpura; TMA, thrombotic microangiopathy; CNI,
calcineurin inhibitor; UTI, urinary tract infection; CMV, cytomegalovirus; F5GS5, focal segmental glomerulosclerosis.



High-power view of involved renal tubule
reveals marked epithelial cell swelling due
to numerous tiny clear cytoplasmic
vacuoles (original magnification x600).

From: Calcineurin inhibitor toxicity in a renal transplant recipient

NDT Plus. 2009;2(2):175-176. doi:10.1093/ndtplus/sfp007
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re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact
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KukAoomopivn N Tacrolimus N
Voclosporin ?

Otela kot Xpovia vedpomabelo amd CNI elval mapopola o€
KukAooropivn ko TAC (mapoAo mou eival StadopeTika popta)

O MNXOWVLOMOC TIOU EMTTAEKETOL OTNV VeEppoToLKOTNTA, €ilval n
QVOOTOAN TNG KAAGLVEUPLVNG

To TAC eival Alyotepo vedpotoélko o XounNAOTEPEC OOOELS, XWPLC
VoL UTTIOVOUEVEL TAL KAWVIKO artoteAéopata. (the SYMPHONY study)

Mo ATLa ayyelocuomaotikn dpaon
Anpoupyel Alyotepn vwon

TAC : peyaAutepn ocuoxetion Ue : ZA, tpopo, kepalaAyla,duomedLa,
Sdlappola, urtopayvNoLaLULOL

KukAoomoptvn: unmteprdacia ouAwv, avénuevn LDL, TG, unteptpiywon
H attia yia tic dtadopec auteC eival ayvworn....

Voclosporin : HLKpOTEPEC SLOKUMAVOELC OTNV CUYKEVIPWON TOU,
avapovn yla anoteAéopata (AURA-LV)

Efficacy Limiting Toxicity Elimination-
Symphony (ELITE-Symphony) study



Napayoviec kKivouvou yia CNI vedppomabdetla
2XEON CUYKEVTPWONCG UE Beparmevtikn Spaon — toflkotnta
AvoxEpeLa otnv dLATPNON TOU O0TEVOU BEPATTEVUTIKOU EVPOUCG
NANUpEANC apokoAovBOnon erumedwy
Aoon kukAoomoplvng (xapnAn vs vpnAn 6oon, mpoodEpeL oplakn
npootacia ylia CNI — vedpomndaBeia) (LeAetec oe
LLETALLOOXEUMEVOUC KApOLaC)

«TOTILKAY , VEDPLKA eTtirmedoar KUKAOOTIOPLVNC Elval TTOAU
vnAotepa amo To. cuoTNUATLKA Kot oxetiovtal pe CNI

‘EkBeon otouc petafolitec tng KUKAooTtopvnG Kol Tou TAC (roMéc

dopéc Eemepvouv o€ emimeda kal aUTA Tou ap)lkol GapuaKkou, ELOLKA 0 NMATOTAOELEC 1) O€
noAupopdlopol¢ tou CYP450)

Nedplkn «evaloOnoia» yla toélkotnta:
— HAwia

— TAukompwtelvn P (6tav umoekdpaletat, au€dvel n cuykévtpwon TG KUKAOGTIOPLVNG 0T
ocwAnvaplaka emOnALa)

— Xpr]cjr] MZA(D Halloran PF, Helms LM, Kung L, Noujaim J: The temporal

profile of calcineurin inhibition by cyclosporine in vivo.
Transplantation 68: 1356-1361, 1999



MpoAnyn kot Bepareia tnc CNI
veppormnabeloc

Amtoduyn CNI (!!)

EAaxlotomnoinon ermumedwv (lowc amodeuyBetl
n CNI vepponaBela)

CCB: kaTtd TNG QYYELOOUOTIOONC (nehén oe

HeTapooxeupEVouc: CCB+kukAoomopvn:KaAutepog P2A)

AVOLOTO)\r'] RAS: pewvouv tnv wwon, BeAtiwvouy tov
P2A, pewwvouv tov TGFB (tou mpoayel tnv vedpikn tvwaon)



CNI ..xpnon otnv vedpitidba tou
AUKouU...?

CNI €xouv ula B€on otnv Beparneia tnc class V
ABeBatotnta yio tnv B€on touc otnv LIV

TpaBnée tnv mpoooyxn ovolaotika n “multitarget”
Beparmneia (MMF+TAC+KopTIKOELON)

To epwTnpa ival: elval MEPLOCOTEPO
amoteAeopaTIKN N Beparmeia mov nepltAapavel
CNI amo tnv SOC otnv vedpitida tou Aukou?



Elval meploocotepo amnoteAeopatikn n Beparmeia ov
rniepthapBavel CNI ano tnv SOC otnv vedpitida tou

To TAC €xeL

HeyaAUTEPN,

IO ypryopn
uelwon tng Upr

YPNyopoTepn
auénon g
aABoupvng

Kat ypnyopotepo
XPOVO £WC TNV
CR

2Tn CUYKPLON
Tou Me to ivCYC

I 14 ”
/AUKOU otnVv Beparela emaywyng ?
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with tacrolimus versus cyclophosphamide for active lupus nephritis: a mul-
ticenter randomized clinical trial. Am ] Kidney Dis 2011; 57: 235-244
Wang S, Li X, Qu L et al. Tacrolimus versus cyclophosphamide as treatment
for diffuse proliferative or membranous lupus nephritis: a non-randomized
prospective cohort study. Lupus 2012; 21: 1025-1035

Deng ], Huo D, Wu Q et al. A meta-analysis of randomized controlled trials
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with intravenous cyclophosphamide in the induction treatment for active
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Elval meploocotepo amnoteAeopatikn n Beparmeia ov
rniepthapBavel CNI ano tnv SOC otnv vedpitida tou
AUKou otnv Bepamneia emaywync ?

To TAC exet Chen W, Tang X, Liu Q ef al. Short-term outcomes of induction therapy
with tacrolimus versus cyclophosphamide for active lupus nephritis: a mul-

neyaAlTePN, ticenter randomized clinical trial. Am J Kidney Dis 2011; 57: 235-244
Wang S, Li X, Qu L et al. Tacrolimus versus cyclophosphamide as treatment

for diffuse proliferative or membranous lupus nephritis: a non-randomized
prospective cohort study. Lupus 2012; 21: 1025-1035

Li X, Ren H, Zhang Q et al. Mycophenolate mofetil or tacrolimus compared
ypnyopotepn with intravenous cyclophosphamide in the induction treatment for active
avénon tng lupus nephritis. Nephrol Dial Transplant 2012; 27: 1467-1472

IO ypryopn
uelwon tng Upr

aABoupvng

Kat ypnyopotepo
XPOVO £WC TNV
CR

2Tn CUYKPLON
Tou Me to ivCYC



Elval meploocotepo amnoteAeopatikn n Beparmeia ov
rniepthapBavel CNI ano tnv SOC otnv vedpitida tou
AUKou otnv Bepamneia emaywync ?

To TAC €xeL

HeyaAUTEPN,

TILO ypnyopn Wang S, Li X, Qu L et al. Tacrolimus versus cyclophosphamide as treatment
LE i_wo'n NG U pr for diffuse proliferative or membranous lupus nephritis: a non-randomized

prospective cohort study. Lupus 2012; 21: 1025-1035

al')gr] on tng comparing tacrolimus with intravenous cyclophosphamide in the induc-

A tion treatment for lupus nephritis. Tohoku | Exp Med 2012; 227: 281-288
a BO UHLVNG Mok CC, Ying KY, Yim CW et al. Tacrolimus versus mycophenolate mofetil
for induction therapy of lupus nephritis: a randomised controlled trial and
long-term follow-up. Ann Rheum Dis 2016; 75: 30-36

ypnyopotepn ' Deng J,Huo D, Wu Q et al. A meta-analysis of randomized controlled trials

Kat ypnyopotepo
XPOVO £WC TNV
CR

2Tn CUYKPLON
Tou Me to ivCYC



Elval meploootepo anoteAeopatikn n Bepameia ov
rniepthapBavel CNI ano tnv SOC otnv vedpitida tou
AUKou otnv Bepamneio emaywync ?

To TAC €xeL

HeyaAUTEPN,

IO ypryopn
uelwon tng Upr

ypnyopotepn
auénon g
aABoupvng

Kat ypnyopotepo

) ’ Chen W, Tang X, Liu Q ef al. Short-term outcomes of induction therapy
XPOVO eWG TNV with tacrolimus versus cyclophosphamide for active lupus nephritis: a mul-
CR ticenter randomized clinical trial. Am J Kidney Dis 2011; 57: 235-244

2Tn CUYKPLON
Tou Me to ivCYC



Elval meploocotepo amnoteAeopatikn n Beparmeia ov
rniepthapBavel CNI ano tnv SOC otnv vedpitida tou
AUKou otnv Bepamneia emaywync ?

To TAC €xeL

HeyaAUTEPN,
T ypnyopn
uelwon tng Upr
ypnyopotepn
avénon tng
aABoupvng
, Mok CC, Ying KY, Yim CW et al. Tacrolimus versus mycophenolate mofetil
Kat ypnyopotepo , , . . ,
o for induction therapy of lupus nephritis: a randomised controlled trial and
XPOVO £WC TNV : ‘
CR long-term follow-up. Ann Rheum Dis 2016; 75: 30-36
Li X, Ren H, Zhang Q et al. Mycophenolate mofetil or tacrolimus compared
2Tn ouyKpLon with intravenous cyclophosphamide in the induction treatment for active
TOU e To ivCYC lupus nephritis. Nephrol Dial Transplant 2012; 27: 1467-1472

AN\ OXL KOlL LE TO _
MMF



Elval meploocotepo amnoteAeopatikn n Beparmeia ov
rniepthapBavel CNI ano tnv SOC otnv vedpitida tou
AUKou otnv Bepamneia cuvtipnong ?

. Zavada ], Pesickova S, Rysava R et al. Cyclosporine A or intravenous cyclo-
OLCNI otn Bspansta phosphamide for lupus nephritis: the Cyclofa-Lune study. Lupus 2010; 19:

GUVTAPNONC : 1281-1289

CsA'léo daotnua

XWPLC UTTOTPOTIEC E

ivVCYC'H AZA

TAC 610 Lkavo ue AZA Moroni G et al. A randomized pilot trial comparing cyclosporine and
, , azathioprine for maintenance therapy in diffuse lupus nephritis over four

yla XpOviko 6[(10'[[’] Ha years. Clin ] Am Soc Nephrol 2006; 1: 925-932

XWPLC UTTOTPOTIEC KOL JLE
HeyaAUTEPN HElwON
Upr.

Xepotepog PZA pe CNI



Elval meploocotepo amnoteAeopatikn n Beparmeia ov
rniepthapBavel CNI ano tnv SOC otnv vedpitida tou
AUKou otnv Bepamneia cuvtipnong ?

OLCNI ot espansia Wang S, Li X, Qu L et al. Tacrolimus versus cyclophosphamide as treatment

SR e for diffuse proliferative or membranous lupus nephritis: a non-randomized
npnone: prospective cohort study. Lupus 2012; 21: 1025-1035

CsA'léo daotnua

XWPLG UTTOTPOTIEG ME Chen W, Liu Q, Chen W et al. Outcomes of maintenance therapy with ta-

ivCYC'fy AZA crolimus versus azathioprine for active lupus nephritis: a multicenter ran-

domized clinical trial. Lupus 2012; 21: 944-952
TAC 1610 Lkavo pe AZA

yLO XPOVLKO Stdotnua

XWPLC UTTOTPOTIEC KOL JLE _
HeyaAUTEPN HElwON

Upr.

Xepotepog PZA pe CNI



Elval meploocotepo amnoteAeopatikn n Beparmeia ov
rniepthapBavel CNI ano tnv SOC otnv vedpitida tou
AUKou otnv Bepamneia cuvtipnong ?

Ol CNI otn Oepancia

ouvtipnong:

CsA'léo daotnua
XWPLC UTTOTPOTIEC E
iVCYC'f) AZA

TAC (610 tLkavo pe AZA
yLO XPOVLKO Stdotnua
XWPLC UTTOTPOTIEC KOL JLE
HeyaAUTEPN HElwON
Upr.

Xelpotepog PA pe CNI —

Li X, Ren H, Zhang Q et al. Mycophenolate mofetil or tacrolimus compared
with intravenous cyclophosphamide in the induction treatment for active
lupus nephritis. Nephrol Dial Transplant 2012; 27: 1467-1472



Elval meploocotepo amnoteAeopatikn n Beparmeia ov
rniepthapBavel CNI amo tnv SOC otnv vedpitidba tou
AUKou?

TeAka.....

*To TAC eival Lo amoteAeoHaTKO amo tn CsA

*AAN\Q OXL olyoupa kaAUTtepo armo to MMF 1 to ivCYC
*Xelpotepn vedPLKN AELTOUPYLOL OE APKETEC UEAETEC UE
ta CNI

Ma auto dev nape va

dltatnpoOUpE ???



Elval rtito amoteAeopatikn n multitarget
NPOOCEyyLon o€ oxeon e tnv SOC ?

Multitarget therapy for induction treatment of lupus o . /
nephritis: a randomized trial Wn AOTE PA TTOOCOOTA

Complete and partial remission at week 24 were 83.57 in the multitarget treatment

Probability of overall response

y group and 63.0% in the IVCY group (P < 0.001) CR Kal. OUVOALKr']q

0.60-

0.40-

0.20-

Tacrolimus 4 mg/d and MMF 1.0 g/d

QTIAVTNONG OTNV
VCY 0.75 (0.5t 1.0) g/m2 g 4 wk eEpaT[E’La (IT[(') TO
IvCYC

0 & 8 12 16 20 %
week LiuZ et al Ann Intern Med. 2015:162(1):18

Hannah J, Casian A, D'Cruz D. Tacrolimus use in lupus nephritis: a system-
atic review and meta-analysis. Autoimmun Rev 2016; 15: 93-101



Elval rtito amoteAeopatikn n multitarget
NPOOCEyyLon o€ oxeon e tnv SOC ?

Multitarget therapy for induction treatment of lupus o !
nephritis: a randomized trial 4 eBdopadeg o

Complete and partial remission at week 24 were 83.57 in the multitarget treatment v p r’] v O p a r] l’) cb E 0 r]

group and 63.0% in the IVCY group (P < 0.001)

Tacrolimus 4 mg/d and MMF 1.0 g/d ° MEVGAOTEPQ T[OGOGTCIX
™ raon CR otic tagelc IVV, IV+V

0.60
IVCY 0.75 (0.5t 1.0) g/m2 q & wk L N
0.40-

o o€ oxeon pe tnv SOC!

Probability of overall response

0 & 8 12 16 20 %
week LiuZ et al Ann Intern Med. 2015:162(1):18



Elval rtto ammoteAeopatikn n multitarget
NPOOCEyYyLon o€ oxeon pe tnv SOC ?

IKEPELC... OTL AQUTIEL..... R

*  OLCNI pewwvouv tnv Asukwpatoupia KAl pe pn avoooAoyLlkoUg LNXAVIOHOUC
Bpayu follow up

* Bloyiec og 6 efdopadec (?)

*  AcoLOTIKOC TANBUOHOC

 Jtn follow up peAétn (2017):

— AZA oav maintenance Bepamneia oto Cyclophosphamide group (mepiepyn emiloyn) adou n ASPREVA
avédele tnv avwtepotnta tou MMF évavtiL otnv AZA)

— O buo opadeg bev eival evieAwg ouykpioues (AZA otnv opada €éAeyxou kat MMF otnv multitarget)

— Av kat n Induction pelétn €6elle mAnpn Udeon mo ypriyopa ylo to multitarget, n SOC otnv peAétn
maintenance £6el€e va. «tpoAaBaivel» oto 6unvo

— H ypnyopn emiteuén tng mAnpoug udeong tnG VEPPLKNG CUMUETOXNG , €lval TPooilplo KaAUtepwv
HOKPOXPOVIWY AMOTEAECUATWV...0AAAL...

— To va Paocilelg o0pwg tnv Ldeon NG vedpitidbag Tou Aukou OTNV AEUKWHATOUPLO OE PEAETEC TOU
nieplexouv CNI, dnuloupyel otnv kaAutepn mepimtwon afefaitdtnta. H pelwon tng AEUKWHATOUPLOG
WITOPEL va. €lval TTAQL TO ATTOTEAECHA TNG OTABEPOTIOINONG TOU KUTTOPOOKEAETOU TWV TTOSOKUTAPWVY Kal Vol
«KpUBETOL» LE AUTOV TOV TPOTIO N AEUKWHOTOUPLA EVW N UTOKELEVN dAgyovn va cuve)ilel (odnywvTog
ETOL OE XELPOTEPA TEALKA OTIOTEAECUATA)

* To Baolkd mpoBAnua eival va Eexwploouvpe av ta KOAA vedplkd amoteAéopata eival e€attiog Tou
EAeyxou tNG avoooloylkne PBAaBng A NG MeElwong tNG Asukwpatoupiog amd AAAOUC Un
OVOGOAOYLKOUG HNXOVIOUOUG



Elval ol Bepareiec mou nieptexouv CNI
aocpoAEoTEPEC ?

H CsA oe oxeon pe to TAC gudavilel ouyvotepa
nopodika avénuevn kpeatvivn, AY, SucAutdatpia
CsA oyxetiletat pe vuvynAotepn AY, mneploootepa
avtwrneptaotka papuoka (CYCLOFA-LUNE)
TAC : YapnAotepa moocootd coBapwV TIAPEVEPYELWV
o€ oxeon pe to ivCYC AAAA 1AIA pe to MMF&AZA.
CsA Awyotepec Aotpwéelc amo ivCYC , TTapOLOLEG LIE
AZA
>tn Multitarget aywyn,ot Aotpwéelc ntav n mo cuxvn
ETILIMTAOKN Kol T TEploocotepa drop out odellotav
EKEL.

>tn Multitarget aywyn, €xoupe cuxvotepa AY



YUUTIEPACHLOTOL

Exoupe avaykn oo aoPaAECTEPEC KOL TILO ATIOTEAECOUOTLKEC
Bepareiec yia tnv NA

AvayKalec teplocotepeC MANpodoplec yLa TNV xpovia
vedPOTOELKOTNTA TOUG

AvoyKoila OToLXELd Yo Ta pakpoTtpoBeopa opeAn Toug -
pneyoAutepa follow up

CNI tpoc¢ To mapwv, CUOTNVOVTOL LOVO caV EVAOAAQKTLKO OXNHA yLo
v taén vV tng NA

Metuyaivouv KaAutepa amoteAéopata o otL adopad tnv Upr
(ONUOVTIKOTATOC TTPOYVWOTIKOC TtOpAyovTac)

Aev pmopoU e va TToUE OTL N Helwon tng Upr, elval mapdAAnAn pe
eAEYXO KOl HElwON TNE LOTOAOYLKN G SpaoTNPELOTNTAC TNG VOOOU Kall
ev TeAeL Ba petadpaotel oe kaAUTtepo PZA

Ta CNI mBava exouv apvntiko avtiktumo otov CV kivbuvo

Ta BeTIkA amoTeAECUATO UITOPOUV VO EPAPHOCTOUV 0 AAAEC
«PUAECY» €KTOC TNG ACLATIKAC?

Ta Oepanevutikd oxnpoto pe CNI §ev pmopouv va GUVLOTWVTOL YLOL TRV

Oepaneia tng NA



Pros Cons

Efficacy
Higher complete remission rates than CYC No improvement in eGFR
Shorter median time to remission than CYC Increase in chronicity index in biopsies

Stronger anti-proteinuric effect

Decrease in activity index in biopsies

Improvement in lupus serology improvement in extrarenal manifestations
Avoidance of relapses

Potential safety risks

Fewer serious adverse events than CYC? More new-onset hypertension

Lower infection rates than CYC/MMF More hyperglycaemia

Lower leucopenia rates than CYC/MMF Nephrotoxicity

Fewer gastrointestinal disorders than CYC/MMF Long-term risk of cardiovascular events®

Fewer menstrual disorders than CYC Long-term risk of malignanciesb

Less liver dysfunction than CYC/AZA Other (tremor, alopecia, hirsutism, gum hypertrophy)

Adverse changes in lipid profiles
Other factors
Drug interactions
Drug level monitoring
Adherence to a more complex regimen
Cost




Epwtnuota npoc Anavinon

H vedpitda eival voooc tou vedppoAoyou 1 ToU pEUUATOAOYOU?

[pEmeL mAvTa Vo XpnoLUomoLlouvtal otn vedpitida tou Aukouv AMEA/AT?
AAN\AleL n €kPaon KoL n opeia TNC vooou Ao tnv Xprnon toug ?

[Mooo vwpic Eekvape? — =swvape AMEA i AT Il amo tnv Stdyvwon 1 HETA
N AeuKwpatoupia?

Kat armo Molov — punopet o PevpatoAoyoc va ta apxioet ?

Yridpyouv aocba)\r] entineda ot xopr]vr]or] TWV AVOLOTOAEWV KAACLVELPLVNG
, KOlL KOOE TTOTE TIPETEL VAL TOL LETPAUE ?

Yrtapxouv elOLKEC OUVONKEC IOV Ol TIPEMEL VAL TNPOUVTOL TNV LETPNON
TWV ENUTESWV ?

Mowa entimeda kottape - ta trough , 2 wpecg peta tn AnPn N 8 wpeg peta?

Metad tnVv amokataotaon tn¢ veppknc BAABNC amo tnv dlakomn Twv
QVOLOTOAEWV SLKALOUVTOL VO XPNOLLOTIOL)o0UV Eava Kol TTwG?

ylati ol vedpoAoyol dev Balouv Plaquenil



Euyaplotw moAu

Class| Class|l Classii ClassIv ClassV

ocmHA-Amzzme




KDIGO

Table 27 | Definitions of response to therapy in LN

Complete response: Return of SCr to previous baseline, plus a decline in
the uPCR to <500mg/g (<50 mg/mmol).

Partial response: Stabilization ( * 25%), or improvement of SCr, but not to
normal, plus a =50% decrease in uPCR. If there was nephrotic-range

proteinuria (UPCR = 3000 mg/g [ = 300 mg/mmol]), improvement requires
a =50% reduction in uPCR, and a uPCR < 3000mg/g [< 300 mg/mmol].

Deterioration: There is no definition of deterioration in LN to define
treatment failure that has been tested prospectively as an indication to

change in initial therapy. A sustained 25% increase in 5Cr is widely used
but has not been validated.







RISK FACTORS FOR PROGRESSION IIl / IV

Clinical risk factors for progression

— serum creatinine

— Hypertension

— nephrotic range proteinuria,

— anemia with a hematocrit below 26 percent
— black and Hispanic race and ethnicity

— Delayed therapy

Biopsy factors:

— The severity of acute and chronic tubulointerstitial disease and
interstitial inflammation

— presence of cellular crescents

Factors for progression that become evident after initial
presentation and during therapy
— frequency and severity of relapses (renal flares)

— and the degree to which the abnormal features of renal involvement
are controlled (complete or partial response of proteinuria, hematuria,
and the severity of azotemia)



Oeparneia emaywyng LN LIV

* in patients with active proliferative LN

* Forinitial therapy in patients with diffuse or focal proliferative lupus nephritis (LN),
we recommend immunosuppressive therapy with either intravenous (or oral)
cyclophosphamide or a mycophenolate mofetil-based regimen

MMF 1 cyclophosmamide?

* JeBaptd NA, kukhopwodaudn

e Patient preference is important. As an example, a woman of childbearing age may
want to avoid the ovarian toxicity of cyclophosphamide

Dosing of mycophenolate mofetil —we prefer the regimen used in the ALMS trial

— we give 0.5 g of mycophenolate mofetil twice daily for the first week,

— then 1 g twice daily for the second week, and

— thereafter increase the dose to 1.5 g twice daily.

— If 1.5 g twice daily is not tolerated, we change the dosing schedule to 1 g thrice daily;

— if still not tolerated, we reduce the dose to 1 g twice daily.
— We usually continue mycophenolate mofetil at these doses for six months.

Patients who are resistant to initial therapy —

* In general, we treat cyclophosphamide-resistant patients with mycophenolate
mofetil, and

* mycophenolate mofetil-resistant patients with cyclophosphamide.



Oeparneia cuvtnpnong I, IV

Choice of agent for extended (maintenance) therapy

MMF : mycophenolate mofetil compared with azathioprine is associated

with a statistically and clinically significant reduction in relapse rate, and
no increase in adverse effects;

AZA .preferred in women who have achieved a complete response and want to
become pregnant

CsA, TAC: av o aoBevnc dev avexetal oute to MMF oUte tnv
AZA

Dosing\ and duration of extended (maintenance) therapy — Our approach to dosing and duration of
extended (maintenance) therapy is based upon the protocols used in the trials presented above (see
'‘Preference for mycophenolate mofetil' above):

e The usual extended therapy dose of mycophenolate mofetil is 1000 mg twice daily. The dose may be
tapered over time in stable patients. In one trial, the mycophenolate mofetil dose was 1500 mg/day in
the first year, 1000 to 1250 mg/day in the second year, and 500 to 1000 mg/day in the third year [44].

e The azathioprine dose is 2 mg/kg per day to a maximum of 150 to 200 mg/day.

e The duration of extended therapy is 24 months or longer, and some expert panels suggest that
extended therapy be continued for three years or longer [3].



Oeparneila avOektiknc I,V LN

* MMF < -- > Cyclophosphamide
* Rituximab

* MMF plus tacrolimus — Combination therapy
with MMF and tacrolimus may be effective for
MMF resistant patients



Oeparneia vntotporiialovoac I, IV LN

Mild relapse

— Mild relapse is defined as increased activity of urine sediment and, possibly, a modest
(eg, less than 50 percent) increase in protein excretion but with a stable serum
creatinine

For those initially treated with cyclophosphamide who are now on
azathioprine maintenance therapy, one can increase the dose of
prednisone as well as azathioprine, particularly if the azathioprine dose
has been tapered.

For those initially treated with cyclophosphamide who are now on MMF
maintenanceimmunosuppression, one can increase the dose of MMF,
increase the dose of prednisone, or, if ineffective, switch to azathioprine.

For those initially treated with MMF for induction and who are now off
maintenance therapy, MMF may be restarted. For patients who are still on
maintenance therapy with lower doses of MMF, the MMF dose can be
increased to 2 to 3 g/day.

For those initially treated with MMF but who are now on azathioprine
(because they want to become pregnant), one can increase the dose of
azathioprine to a maximum of 2 to 3 mg/kg/day, as tolerated, until there is
a clinical response.



Oeparneia vntotporitalovoac 1,1V LN

Moderate to severe relapse

active urine sediment and an increase in proteinuria, sometimes with a rise in
serum creatinine. These manifestations may be accompanied by a flare in
extrarenal manifestations of lupus.

If cyclophosphamide was used for induction and the patient is taking azathioprine
for maintenance therapy, many experts choose MMF rather than repeating
cyclophosphamide in order to avoid cumulative toxicity from cyclophosphamide.
Alternatively, a second course of cyclophosphamide can be used if MMF is poorly
tolerated.

If MMF was used for induction and the patient is no longer taking maintenance
therapy, either MMF or cyclophosphamide may be used for the treatment of
relapse.

Cyclophosphamide is preferred if relapse occurs while the patient is still taking
MMF for maintenance therapy, or, if the patient is taking a low dose of MMF for
maintenance, the dose of this drug can be increased to doses recommended for
induction therapy.



Oepareia NA class V

* [lowot?
— Nedpwoiko cuvdpopo N MPpWTELVOUPLA VEPPWOLKOU ETILITEOOU
— 2tadlokn embeivwon tou PZA
— Mewtn voooc V pe lll R IV
— AMN\G Kal og tpwTtelvoupla < 3.4 yp/24H yiati n pepPpavwdne NA AEN
UTTOOTPEPEL TNV MPWTELVOUPLA TNG avTopata onwe n IMN.
* [lowo oxnua?
— MMF + kopTtiKkoeLdNn
— Av uTtapxeL avtevOELENn N Kk avoxn:
* ivCYC ) CNI + kopTLKOELON
— ELOLKEC TTEPLITTWOELC:
e Tuvaikeg og yoviun nAwio:CNI
e [uvaikec og kUnon : CNI



Oeparneia NA class V. Aoocelc

* MMEF:

— 0.5 g of MMF twice daily for the first week, then1g
twice daily for the second week, and thereafter
increase the dose as tolerated to 1.5 g twice daily.

— If 1.5 g twice daily is not tolerated, we change the
dosing schedule to 1 g thrice daily;

— if still not tolerated, we reduce the dose to 1 g twice
daily.

— We usually continue MMF at these doses for six
months. At six months, the dose may be reduced to 1

g twice daily, which is continued for two to three years
and then slowly tapered.



Oeparneia NA class V. Aoocelc

CYC:
— Eurolupus

— At six months, we usually switch from cyclophosphamide to MMF (1 g twice
daily), which is continued for two to three years.

Cyclosporine:

— start dosing at 100 to 200 mg twice daily. The dose is adjusted to achieve a
trough level between 150 and 250 mcg/L and a reduction in proteinuria;

— the dose is reduced by 25 percent if the serum creatinine increases by 33 to
49 percent or by greater than 0.3 mg/dL on two or more determinations.

Tacrolimus

— start with 1 to 2 mg twice daily to achieve a trough level between 5 and 10
mcg/L and a reduction in proteinuria

— reducing the dose as needed if there is an increase in the serum creatinine.
If a clinical response is attained, we usually continue CNI therapy for

approximately 6 to 12 months, by which point, the drug dose is tapered
and discontinued.



Oeparmeio NA class V. e nonresponders &
relapsing

Patients require modification of immunosuppressive therapy if they have persistent
heavy proteinuria (over 3 g daily) despite 6 to 12 months of adequate therapy (ie, are a

nonresponder) or have an initial response but then develop worsening proteinuria, a
new active urinary sediment, or worsening renal function (ie, have relapsing disease).

In patients who do not respond to initial treatment with MMF, we typically switch to
cyclophosphamide therapy

In patients who initially respond to MMF but then subsequently relapse, modification of
immunosuppression depends upon when the relapse occurs:

— If the relapse occurs during long-term therapy (when the MMF dose is being tapered) or after MMF
has been discontinued, we resume the original dose of MMF (usually with a goal of
1.5 g twice daily or, potentially, 1 g thrice daily).

— If the relapse occurs during the first six months of MMF treatment, we typically
switch to cyclophosphamide therapy.
Patients initially treated with cyclophosphamide or a CNI (are those who
have a contraindication to or who cannot tolerate MMF)

— those who do not respond to or who relapse despite cyclophosphamide
treatment should be converted to a CNI,

— and those who do not respond to or who relapse despite CNI therapy
should be converted to cyclophosphamide.

However, if a patient who was successfully treated with a CNI relapses after
the drug has beendiscontinued, the same therapy can be used a second
time
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12.2: Class II LN (mesangial-proliferative LN)

12.2.1: Treat patients with class II LN and proteinuria
<1g/d as dictated by the extrarenal clinical
manifestations of lupus. (2D)

12.2.2: We suggest that class II LN with proteinuria

>3 g/d be treated with corticosteroids or CNIs
as described for MCD (see Chapter 5). (2D)
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12.3: Class III LN (focal LN) and class IV LN (diffuse LN)—
initial therapy

12.3.1:

12.3.2:

We recommend initial therapy with cortico-
steroids (IA), combined with either cyclo-
phosphamide (1B) or MMF (1B).

We suggest that, if patients have worsening LN
(rising SCr, worsening proteinuria) during the
first 3 months of treatment, a change be made
to an alternative recommended initial therapy,
or a repeat kidney biopsy be performed to
guide further treatment. (2D)



12.4: Class III LN (focal LN) and class IV LN (diffuse LN)—

maintenance therapy

12.4.1: We recommend that, after initial therapy is
complete, patients with class III and IV LN
receive maintenance therapy with azathioprine
(1.5-2.5 mg/kg/d) or MMF (1-2g/d in divided

12.4.2:

12.4.3:

12.4.4:

12.4.5:

doses), and low-dose oral corticosteroids
(<10 mg/d prednisone equivalent). (1B)

We suggest that CNIs with low-dose cortico-
steroids be used for maintenance therapy in
patients who are intolerant of MMF and
azathioprine. (2C)

We suggest that, after complete remission is
achieved, maintenance therapy be continued
for at least 1 year before consideration is given
to tapering the immunosuppression. (2D)

If complete remission has not been achieved
after 12 months of maintenance therapy,
consider performing a repeat kidney biopsy
before determining if a change in therapy is
indicated. (Not Graded)

While maintenance therapy is being tapered, if
kidney function deteriorates and/or protein-
uria worsens, we suggest that treatment be
increased to the previous level of immuno-
suppression that controlled the LN. (2D)



12.5: Class V LN (membranous LN)
12.5.1: We recommend that patients with class V LN,

12.5.2:

normal kidney function, and non-nephrotic-
range proteinuria be treated with antiprotei-
nuric and antihypertensive medications, and
only receive corticosteroids and immunosup-
pressives as dictated by the extrarenal man-
ifestations of systemic lupus. (2D)

We suggest that patients with pure class V LN
and persistent nephrotic proteinuria be trea-
ted with corticosteroids plus an additional
immunosuppressive agent: cyclophosphamide
(2C), or CNI (2C), or MMF (2D), or azathio-
prine (2D).



12.8: Relapse of LN

12.8.1:

12.8.2:

We suggest that a relapse of LN after complete
or partial remission be treated with the initial
therapy followed by the maintenance therapy
that was effective in inducing the original
remission. (2B)
12.8.1.1: If resuming the original therapy would
put the patient at risk for excessive
lifetime cyclophosphamide exposure,
then we suggest a non-cyclophos-
phamide-based initial regimen be used
(Regimen D, Table 28). (2B)
Consider a repeat kidney biopsy during
relapse if there is suspicion that the histologic
class of LN has changed, or there is uncer-
tainty whether a rising SCr and/or worsening
proteinuria represents disease activity or
chronicity. (Not Graded)



12.9: Treatment of resistant disease

12.9.1:

12.9.2:

In patients with worsening SCr and/or protei-
nuria after completing one of the initial
treatment regimens, consider performing a
repeat kidney biopsy to distinguish active LN
from scarring. (Not Graded)

Treat patients with worsening SCr and/or
proteinuria who continue to have active LN on

biopsy with one of the alternative initial treat-
ment regimens (see Section 12.3). (Not Graded)
12.9.3: We suggest that nonresponders who have
failed more than one of the recommended
initial regimens (see Section 12.3) may be
considered for treatment with rituximab, i.v.
immunoglobulin, or CNIs. (2D)



Chapter 5: Minimal-change disease in adults

5.1: Treatment of initial episode of adult MCD

3.1.1:

1.2:

n
.

1.3:

n
.

53.1.4:

L
.
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N

3.1.6:

We recommend that corticosteroids be given for initial treatment of nephrotic syndrome. (I1C)

We suggest prednisone or prednisolone* be given at a daily single dose of 1 mg/kg (maximum 80 mg) or
alternate-day single dose of 2 mg/kg (maximum 120 mg). (2C)

We suggest the initial high dose of corticosteroids, if tolerated, be maintained for a minimum period of
4 weeks if complete remission is achieved, and for a maximum period of 16 weeks if complete remission is
not achieved. (2C)

In patients who remit, we suggest that corticosteroids be tapered slowly over a total period of up to 6 months
after achieving remission. (2D)

For patients with relative contraindications or intolerance to high-dose corticosteroids (e.g., uncontrolled
diabetes, psychiatric conditions, severe osteoporosis), we suggest oral cyclophosphamide or CNIs as discussed
in frequently relapsing MCD. (2D)

We suggest using the same initial dose and duration of corticosteroids for infrequent relapses as in
Recommendations 5.1.2, 5.1.3, and 5.1.4. (2D)

*Prednisone and prednisolone are equivalent, used in the same dosage, and have both been used in RCTs depending on the country of origin. All later
references to prednisone in this chapter refer to prednisone or prednisolone. All later references to oral corticosteroids refer to prednisone or prednisolone.

5.2: FR/SD MCD

3.2.1:
5.2.2:

U
;

[
(™

We suggest oral cyclophosphamide 2-2.5 mg/kg/d for 8 weeks. (2C)

We suggest CNI (cyclosporine 3-5 mg/kg/d or tacrolimus 0.05-0.1 mg/kg/d in divided doses) for 12 years for
FR/SD MCD patients who have relapsed despite cyclophosphamide, or for people who wish to preserve their
fertility. (2C)

We suggest MMF 500-1000 mg twice daily for 12 years for patients who are intolerant of corticosteroids,
cyclophosphamide, and CNIs. (2D)

5.3: Corticosteroid-resistant MCD

5.3.1:

Re-evaluate patients who are corticosteroid-resistant for other causes of nephrotic syndrome. (Not Graded)

5.4: Supportive therapy

3.4.1:

5.4.2:

We suggest that MCD patients who have AKI be treated with renal replacement therapy as indicated, but
together with corticosteroids, as for a first episode of MCD. (2D)

We suggest that, for the initial episode of nephrotic syndrome associated with MCD, statins not be used
to treat hyperlipidemia, and ACE-I or ARBs not be used in normotensive patients to lower proteinuria. (2D)



Chapter 6: Idiopathic focal segmental
glomerulosclerosis in adults

6.1: Initial evaluation of FSGS

6.1.1:
6.1.2:

Undertake thorough evaluation to exclude secondary forms of FSGS. (Net Graded)
Do not routinely perform genetic testing. (Not Graded)

6.2: Initial treatment of FSGS

6.2.1:

6.2.2:

6.2.3:

6.2.4:

6.2.5:

We recommend that corticosteroid and immunosuppressive therapy be considered only in idiopathic FSGS
associated with clinical features of the nephrotic syndrome. (1C)

We suggest prednisone” be given at a daily single dose of 1 mg/kg (maximum 80 mg) or alternate-day dose of
2mg/kg (maximum 120 mg). (2C)

We suggest the initial high dose of corticosteroids be given for a minimum of 4 weeks; continue high-dose
corticosteroids up to a maximum of 16 weeks, as tolerated, or until complete remission has been achieved,
whichever is earlier. (2D)

We suggest corticosteroids be tapered slowly over a period of 6 months after achieving complete remission.
(2D)

We suggest CNIs be considered as first-line therapy for patients with relative contraindications or intolerance
to high-dose corticosteroids (e.g., uncontrolled diabetes, psychiatric conditions, severe osteoporosis). (2D)

*Prednisone and prednisolone are equivalent, used in the same dosage, and have both been used in RCTs depending on the country of origin. All later
references to prednisone in this chapter refer to prednisone or prednisolone. All later references to oral corticosteroids refer to prednisone or prednisolone,

6.3: Treatment for relapse

6.3.1:

We suggest that a relapse of nephrotic syndrome is treated as per the recommendations for relapsing MCD in
adults (see Chapters 5.1 and 5.2). (2D)

6.4: Treatment for steroid-resistant FSGS

6.4.1:

6.4.2:

6.4.3:

For steroid-resistant FSGS, we suggest that cyclosporine at 3-5 mg/kg/d in divided doses be given for at least
4-6 months. (2B)

If there is a partial or complete remission, we suggest continuing cyclosporine treatment for at least
12 months, followed by a slow taper. (2D)

We suggest that patients with steroid-resistant FSGS, who do not tolerate cyclosporine, be treated with
a combination of mycophenolate mofetil and high-dose dexamethasone. (2C)



Chapter 7: Idiopathic membranous nephropathy

7.4: Alternative regimens for the initial therapy of IMN: CNI therapy

7.4.1: We recommend that cyclosporine or tacrolimus be used for a period of at least 6 months in patients who meet
the criteria for initial therapy (as described in Recommendation 7.2.1), but who choose not to receive the
cyclical corticosteroid/alkylating-agent regimen or who have contraindications to this regimen. (See Table 18
for specific recommendations for dosage during therapy.) (1C)

7.4.2:  We suggest that CNIs be discontinued in patients who do not achieve complete or partial remission after
6 months of treatment. (2C)

7.4.3:  We suggest that the dosage of CNI be reduced at intervals of 48 weeks to a level of about 50% of the starting
dosage, provided that remission is maintained and no treatment-limiting CNI-related nephrotoxicity occurs,
and continued for at least 12 months. (20C)

7.4.4:  We suggest that CNI blood levels be monitored regularly during the initial treatment period, and whenever
there is an unexplained rise in SCr ( > 20%) during therapy. (Not Graded) (See Table 18 for specific CNI-based
regimen dosage recommendations.)

7.5: Regimens not recommended or suggested for initial therapy of IMN
7.5.1: We recommend that corticosteroid monotherapy not be used for initial therapy of IMN. (I1B)
7.5.2:  We suggest that monotherapy with MMF not be used for initial therapy of IMN. (2C)

7.6: Treatment of IMN resistant to recommended initial therapy
7.6.1:  We suggest that patients with IMN resistant to alkylating agent/steroid-based initial therapy be treated with
a CNL (2C)
7.6.2:  We suggest that patients with IMN resistant to CNI-based initial therapy be treated with an alkylating agent/
steroid-based therapy. (2C)

7.7: Treatment for relapses of nephrotic syndrome in adults with IMN
7.7.1:  We suggest that relapses of nephrotic syndrome in IMN be treated by reinstitution of the same therapy that
resulted in the initial remission. (2D)
7.7.2:  We suggest that, if a 6-month cyclical corticosteroid/alkylating-agent regimen was used for initial therapy (see
Recommendation 7.3.1), the regimen be repeated only once for treatment of a relapse. (2B)

7.8: Treatment of IMN in children
7.8.1:  We suggest that treatment of IMN in children follows the recommendations for treatment of IMN in adults.
(2C) (See Recommendations 7.2.1 and 7.3.1.)
7.8.2:  We suggest that no more than one course of the cyclical corticosteroid/alkylating-agent regimen be given in
children. (2D)
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FSGS

Calcineurin inhibitor dosing — There are no controlled trials

of cyclosporine or tacrolimus as initial therapy in patients with
primary FSGS. Dosing recommendations are extrapolated from the
doses used in trials of steroid-dependent or steroid-resistant
disease:

o|f cyclosporine is used, we start with 2 to 4 mg/kg per day (given
in two divided doses) or approximately 75 to 100 mg twice daily,
adjusting the dose as necessary to target a trough level between
100 and 175 ng/mL. The dose will likely need to be adjusted
depending upon the clinical response and toxicity.

o|f tacrolimus is used, we start with 0.1 mg/kg per day (given in two
divided doses) or approximately 2 to 4 mg twice daily, adjusting the
dose as necessary to target a trough level between 5 and 10 ng/mlL.
As with cyclosporine, the dose may need to be adjusted depending

upon the clinical response and toxicity.



https://www.uptodate.com/contents/cyclosporine-ciclosporin-drug-information?source=see_link
https://www.uptodate.com/contents/tacrolimus-drug-information?source=see_link
https://www.uptodate.com/contents/cyclosporine-ciclosporin-drug-information?source=see_link
https://www.uptodate.com/contents/tacrolimus-drug-information?source=see_link
https://www.uptodate.com/contents/cyclosporine-ciclosporin-drug-information?source=see_link

FSGS

Table 11 | Treatment schedules

Drug and dosing scheme

Initial treatment

Prednisone*
1 mg/kg/d in patients (up to a maximum of 80 mg/d) or alternate-day
prednisone 2mg/kg (up to 120mg) for at least 4 weeks and for a
maximum of 4 months; in case of a complete remission, taper
prednisone: e.g., reduce dose by 10mg per 2 weeks down to
0.15mg/kg/d, then taper dose every 2-4 weeks by 2.5 mg.
In SR FSGS patients, taper off prednisone over 6 weeks.

Therapy for SR FSGS
Cyclosporine
3-5mg/kg/d: in two divided doses (initial target levels 125-175ng/ml
[104-146 nmol/l]); in case of a remission continue treatment for 1 year
then try to slowly taper cyclosporine: reduce cyclosporine dose by 25%
every 2 months. If no remission by 6 months, discontinue cyclosporine
treatment.

Or

Tacrolimus
0.1-0.2mg/kg/d in two divided doses (initial target levels 5-10 ng/ml
[6-12nmol/l]); in case of remission see advice for cyclosporine.

And

Prednisone
0.15mg/kg/d for 4-6 months, then taper off over 4-8 weeks.

FSGS, Focal segmental glomerulosclerosis; SR, steroid-resistant.



IMN

7.4: Alternative regimens for the initial therapy of IMN:
CNI therapy
7.4.1: We recommend that cyclosporine or tacroli-
mus be used for a period of at least 6 months
in patients who meet the criteria for initial
therapy (as described in Recommendation
7.2.1), but who choose not to receive the
cyclical corticosteroid/alkylating-agent regi-
men or who have contraindications to this
regimen. (See Table 18 for specific recommen-
dations for dosage during therapy.) (1C)
7.4.2: We suggest that CNIs be discontinued in
patients who do not achieve complete or
partial remission after 6 months of treatment.
(20)
7.4.3: We suggest that the dosage of CNI be reduced
at intervals of 4-8 weeks to a level of about
50% of the starting dosage, provided that
remission is maintained and no treatment-
limiting CNI-related nephrotoxicity occurs,
and continued for at least 12 months. (2C)
7.4.4: We suggest that CNI blood levels be monitored
regularly during the initial treatment period,
and whenever there is an unexplained rise in
SCr (>20%) during therapy. (Not Graded)
(See Table 18 for specific CNI-based regimen
dosage recommendations.)

Table 18 | CNI-based regimens for IMN

Cyclosporine: 3.5-5.0mg/kg/d given orally in two equally divided

doses 12 hours apart, with prednisone 0.15 mg/kg/d, for 6 months.

We suggest starting at the low range of the recommended dosage

and gradually increasing, if necessary, to avoid acute nephrotoxicity
(Sandimmune™, Neoral™, and generic cyclosporin considered equivalent).

Tacrolimus: 0.05-0.075mg/kg/d given orally in two divided doses

12 hours apart, without prednisone, for 6-12 months. We suggest starting
at the low range of the recommended dosage and gradually increasing,
if necessary, to avoid acute nephrotoxicity.

IMN, idiopathic membranous nephropathy.
Note: Menitoring of blood levels during therapy is discussed in the text.
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in Table 18.

Cyclosporine

Early u studies suggested an (initial benefit,
but &bigh relapse rate, Avith cyclosporine in :

a single-blind, randomized controlled study, 51 patients with
steroid-resistant MN were treated with low-dose prednisone

plus cyclosporine and compared to placebo plus predni-
249 . .. . . .
sone.” Complete and partial remissions in proteinuria were




Table 1. Suggested target ranges for renal transplant patients who receive cyclosporine®

Time Without Induction Therapy With 11.-2 %ﬁg;%‘ Antibody Induction with Thymoglobulin With mTOR Inhibitor

0 to 3 mo C, =>1700 ng/ml by day 5 (34); 1600 to ~ C, >1500 ng/ml for first 2 mo, C; C, 1000 to 1200 ng/ml (40) Cp 75 to 125 ng/ml months 1 through 2,
2000 ng/ml month 1, C; 1400 to 1600 1200 to 1400 ng/ml month 3 (46) Cp 50 to 100 ng/ml months 3 through
ng/ml month 2, C, 1200 to 1400 ng/ 6 (95,96); reduce C, target by 50 to
ml month 3 (48) 75%7?

>3 to 12 mo C, 800 to 1000 ng/ml months 4 through C, 600 to 1000 ng/ml (46) C, 600 to 1000 ng/ml (40) Cy 50 to 100 ng/ml (95,96); reduce C;
6, C, 600 to 800 ng/ml months 7 target by 50 to 75%?
through 12 (49)

>12 mo C, approximately 800 ng/ml (54-56) C, approximately 800 ng/ml C, approximately 800 ng/ml Cy 50 to 100 ng/ml (95,96); reduce C,

(54-56) (54-56) target by 50 to 75%?

*Cy, trough level; C,, 2-h postdose cyclosporine level; mTOR, mammalian target of rapamycin.



Table 2. Suggested target ranges for renal transplant patients who receive tacrolimus

Time W1ﬂ1c%¥lggg;ctlon With IL-2 Receptor Antibody Therapy Th% %?;ggi; gvullﬁ Wﬁ:l;ﬁg};l;?R
0 to 3 mo Cy10to 15 ng/ml €, 10 to 15 ng/ml first 6 wk, Cy 5to €, 5 to 10 ng/ml Cy3to7ng/ml
(71-75) 10 ng/ml after week 6 (78); C, 3 to (76,77) 97)
7 ng/ml throughout may be
adequate (79)
>3to12mo ;5 to 15 ng/ml C, 10 to 15 ng/ml first 6 wk, Cy 5to  C, 5 to 10 ng/ml Cy3to7ng/ml
(71-75) 10 ng/ml after week 6 (78); C, 3 to (76,77) (97)
7 ng/ml throughout may be
adequate (79)
>12 mo Gy 5 to 10 ng/ml G, 10 to 15 ng/ml first 6 wk, Cy 5to C; 5 to 10 ng/ml Cy3to7ng/ml
(71-75) 10 ng/ml after week 6 (78); C, 3 to (76,77) (97)

7 ng/ml throughout may be
adequate (79)




