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## 5074801030 : MAJOR MEDICINE -

KEY WORDS : IMMUNOSUPPRESSION PROTOCOL / KIDNEY TRANSPLANTATION / ACUTE
REJECTION / ALLOGRAFT SURVIVAL

PHANIT SOOKTO : OUTCOME OF KIDNEY TRANSPLANTATION WITH
IMMUNOSUPRESSION. ADVISOR: KEARKIAT PRADITPORNSILPA, M.D., 70 pp.

Background:. Various Immunosuppressive regimens have been used in renal transplantation. There
are no consensuses what regimen provide the most benefit to the renal transplant recipients. We

performed this study to evaluate the renal outog f different immunosuppressive protocols from

Eale ha@graﬂ survival more than 1-year were

retrieved from the database and analyZeasiar comipariSomeLens trdnsmant outcome namely ; renal
allograft function by estimated G DRI, |sEmumscreatinine al 1", 3", and §" yrs post-

our renal transplant database.

transplantation, renal allograft sunvi

Results: Comparison of patients {n-BQ] and non-induction

regiment (n=88) showed no difterg \1 graﬂ survival and acute rejection
rate at 1 ,3°,5" year. However iff ingilicin,graup-iz j lcHemie time (681 + 542 mines vs 504 +
469 mines; p=0.02) and expanded crij@ri St VS "'-:‘\- p=0.01) more than non-induction
group, on cyclosporine (n=162) compa 5{"’. rolimusin=15) ) there is no difference in estimate
GFR by MDRD, graft survival apd a prection | : _Ihe acute rejection rate at 12"
month post transplantation offteespenne-pased-ane-tacramusRdstd protocol were 6.1 %, 13.3
%, on azathiopine (n=108) cnr a ‘ 2 el ﬁbﬁ] there is no difference in
estimate GFR. by MDRD, grait sur}wat and acute relectmn rateat 1" ,3",5" year, on prednisone

+cyclospor|ne+azalhlﬂ|%ﬁ0f3 % ﬂéﬂ:ﬁ%ﬁl}.ﬂ;ﬂﬁenmate mofetil (n=49),

prednisone+ tacrolimus-#dzathiopine or my{:nphenmate mufetll (n=15), or prednlsnne+ minimize
it 1 L ORI /R (12010
35" year betwéen difference immunosuppressive protocols. Respectively. There were no acute

rejection in patients who received sirolimus based (cyclosporine minimization) protocol.
Conclusion: There were no significant differences of renal allograft outcome of different

immunosuppressive protocol in renal-transplant recipients
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11 anudrAnuazfinnaasiiyninisdss (Background and Rationale)

ﬂ’]?ﬂ@”ﬂﬂ"}ﬂLﬂgﬂuimiuuiéﬂgﬂimﬁuwﬂmﬁﬁL%@Lﬂuﬂ%:/ﬂLL?ﬂELuﬂ W.A. 2497 Tnentlunistgn
fe13euIng identical twin 1Tl 2502 A 3AUNLEA 6-mercaptopurine @@ﬂqm%rﬁu&qmm%a
antibody (Ab) WAy imidazole derivative RN A &zaihiopine %\‘lgﬂﬁmﬂ“gﬁéfmﬁu
prednisolone Tumsugneing lsiasmiied] w A 2523 taamasiimnnaiedn i lasnsdunuen
cyclosporine (CSA) difluanagasiiatitazinlinatanans laiuisnisinuwndilealanle
mé@%ﬂimxz@mﬁmﬁﬁﬂﬁﬁmﬁumqLmﬂﬁﬂpmw?ﬁmﬁﬂdﬁmﬁﬂmﬂqﬁmwmmuim (renal
replacement therapy : RRT) m”fmﬁﬁﬁlmmwLﬂu?s%'nﬁiﬁﬂwﬁuqmiﬁﬁu Tnaidmsnnnsatisanaag
graft nnninFesas 95 ety mﬂmmnmﬁuﬂuﬂumeﬂqﬂﬂ@ﬂmﬂimLﬂuuq%mﬂmlu
m'mLLmﬂ‘]:mmjfmLmﬁmmwmﬂmﬂmmnmmhmumﬂmnmmWiﬂ‘mma‘mm’m acute
rejection L,memmm\ammm@@m‘ﬂ@mm@mimmm‘ima‘mm tolerance N3 ldenA
nmmumwﬂumq Lm@ﬂsﬁfaummm@Mﬂmﬂ’l,mmavﬂ“mmvﬂvm me‘ifammmimm
ALY AREE AT FAIP quiﬂmamimm%mmwwwmmmﬂfm yanannifadinaunsndanmg
metabolic Gnuﬂuﬂ@%mmmimm%}mvm@mLaﬂm(cardmvascular disease) Gnuﬂummm
m@mﬂwmmymgmslugmg AN

) i @mmm@ﬂaﬂﬂzﬂﬂmﬂimw
AruasiFluganaf faiumislianagddunuunidiaausazsuatifnansnnidendaundilae
@) [ 3| 1 k3 o =2 dg/ dll o ¥
userpinmauazausstluiinnd N loennasa nsAneniliveguazesnisine ingld

a v o N 1 1 a I & dl =3
ennaRAniuludiaglgnddldsiazaiauazusadgnslulaanenunigainansndive Ane
ANNLANFANTB9NA190993nEN IR Bz INse teddaedla (estimate Glomerular
filtration rate = eGFR), #nsn3santiwaaggilae( patientsurvival), §nsingsatisanuasinilgn
fie(graft sufvival), ehan gAY Tsenpasn R WaY (acute Fejection), 79vN195ALTa
(Infections) AhnialsANZISI(Cancers), NIZUNINTaUNNAAINNNTENFR (surgical
complications), NMazunsndauliietlszasmniinainen (adverse events) Tulsanenung
ainaansniaeingls



1.2 ANNYRINNSIAE
AIDINUAN
fn3nI9nsasueAtaale (Estimate Glomerular filtration rate = eGFR) nasilgning
wagulawiuminngn 12 weu lwlthanldananidniuwiazatinvzeusazgmsan lulsameuna
el ' o A '
qinaensiiANLaNFANeTurEel
AUWHERN

[ % = N . . [ % 1 1 .
@mmmﬁfammwmmgﬂfm( patient survival), mﬂmiﬂm@mm@ﬂmﬂqnmx‘u(graﬁ survival),

@j"mﬁﬂmﬁmﬂﬁﬁ?ﬁﬂf]ﬁiﬂéﬁuﬁmuwﬁu (acute,réj T 1 (Infections) N19LAA

| complications), n1azunsndauly

Qﬂ@mmymmq 12 Ao Witledld

'mmmmnﬁmﬂumﬂu

{9ANZLTI(Cancers), NITHNTNT®

3 A a S
, uh
= e‘d‘ a
NetgzasANnnannen (adverse :((&

o

enanRNANTULFAac T lavTaLsAacE

1.3 ngszasAaag
WFauiey §nenen filtration rate = eGFR), $i7191

= N . r ' L . o
miifamwmmgﬂfm( patient su i ¢l(graft survival), ameIN19

ﬂ?vmﬂmnm'mm (adverse events) Mm
= o=

nRANTILsazaiaTeusasgasun lulsesnenaqi

1.4 ﬂuuﬁg'\ummmigi'ﬂ

. ﬂuﬂqwﬂwﬁWSWﬂi
ammmmwnwmas



1.5 NSALLUIANNAA LWNISIAE

Metabolic disease

Hemodynamic
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nadgnangladliianisinmnaylmnudessraraaineiiangn Tnansgnanglalu

uuwﬂ'ﬂ?mummzﬁﬁL%Lﬂum%\miﬂsluﬂ W.A. 2497 Tnenflunistgneneszudng identical twin Uas
sannlull 2502 AN17RUNLEN 6-mercaptopuring %a@ﬂﬂqmaﬁfﬁu&m@m?w antibody (Ab) W@
imidazole derivative m@amn@:uf’:ﬁ@ azathiopine Gagiaaldsanu prednisolone unsilgnang
15 slann 1wl w.e. 2523 ”Lé’ﬁmsﬁmmﬂ%zﬁ’\ﬁmi@ﬂmiﬁuwum cyclosporine (CSA) iflugna
oinfunazinlinnsdgnane lnduasiissnen dilu aliiesesszaraavnein I stuea
war AN WTIRANd INsinEad Al anhunila (renal replacement therapy : RRT) AoeiAaa
wantilidsnnsinwnnsgn ‘Emﬂmmmmi@m@mm graft sanndaienas 95 luwitetlusn nsld
mﬂmmmmmmﬂqm@ﬂmﬂimLﬂuuqhmﬂmhﬁqmLLmﬂmmﬂfmLL@”@mmumgmﬂmmnm
NRAnTuReilaaiuuazinEN13INAAE dbute fejestion Up 2 RpTTTinazan Bevieatatien
lidaraenaiia tolerance nslffeAngliAnTlaanainny chnandeusesnisdgnanglaiszez
duszazen L‘quﬂmama?mmmqvmimmmmm quiﬂmamsmm‘imu Seuneaiiaungion u
ﬂ@@uuﬂﬂuumﬂmﬂmmmmmmﬂﬂ@ﬂmﬂlmmmmmumhﬂmmm fadunsennag i
meﬂqaLLmvzrfmmswm:‘mqL@faﬂ’L-nmmeﬂamﬂmﬂmmﬁmmm ArNaTlunInnIInIglden
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ANEIFn 51%‘1.I‘V]ﬂ')’]llu‘\]o,ﬂf\ﬂﬁlﬂ\iﬂ@iﬂﬂ’]ﬁ‘ﬁ]'ﬂﬂ@%@\m@\ﬁwﬂucﬂQJﬂuﬂuﬁl‘ﬂ allograft LL@uﬂﬂiﬂﬂW?@@ﬂ
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2.1 MIARUAURIURITEUUYNANAUGE allograft
The three-signal mode|
o 1 dl 1 = N a 90// .-
Mmmiﬂ@uﬂmﬂLﬂ@ﬂuimwmww N19AELANAITaY Allsimmune TngaziNaYia naive Las
memory Iymphocyte1 (memary lymphocyte Af lymphocyte Lﬂﬂgﬂﬂ?zﬁfé’juimﬂ viral antigens Tnel

¥

nsnszdurinu HLAantigens™. 1 allogfaftuas iaitiadnaineiazil dendritic'cel-miuua sy
vianalauazdiuiianala azgnnszsuuazindeullivedunsnaine T-cell uaz secondary
lymphoid Ine antigen-bearing dendritic cell 2N 1A alloantigen-reactive ﬂ‘?”[ygfu naive T cells
waz central memory T cells ngszuulvansunazazidngadans lymphoid winulaei a1 g
fad”mz'auj (gﬂ‘m 1) . naive T cells azgn dendritic cell 11 secondary lymphoid Lusanazsu

\ Y45 A ) ", Y o >
WintTiu 7 uei luandeh antigen-memory T cells WaNA1N dendritic cell LmeQﬂﬂ?zlﬁluvmeﬂ

endothelium.’



2.2 nalnn1saangnaaasenADRANY
Antigen ﬁﬂﬂuuafs dendritic cells axn9eAu T cell il cognate T cell receptor IABIN11NIG
The three-signal Tne signal 1 ” a¥ transducer #1114 CD3 complex. e dendritic cells gl
\im co stimulation, vi7a “signal 2” aufintsile CDBO way CD86 Lufiaa94 dendritic cells 4L
CD28 UuHA T cell. Lf;’ﬂ%ﬂ “signal 17 wa “ signal 2” ﬁgﬂ engage @::ﬂ?t[rgju signal transduction
pathway’ Faid
1. the calcium—calcineurin pathway.
2. the RAS-mitogen-activated protein pathway.

3. the nuclear factor-kB pathw

[ ol activation through shree Liggais ™ ¥

|u

gﬂﬂ 1 W&MAY alloimmune response to allograft {11 “ the tree-signa



interleukin-2 WAL cytokine %Iu“‘] %m?:r?ju “target of rapamycin” pathway 78 “signal 3” MR
cell proliferation. Tnel Lymphocyte proliferation FaIRNAEILUIUN1T nucleotide synthesis. 1191017
\fin Proliferation wa differentiation aziinl#ifin effector T cells 41uausin. Wanusd B cells azgn
ﬂ';“zi;i:uLfi@ antigen 41 antigen receptors, %'qquuslmgﬁﬂ%@q'ﬁ lymphoid follicles %38

extrafollicular 111 red pulp of spleen8 Y98 81’z transplant MY bR alloantibody against

u
]

=

donor HLA antigens. Taainudniieauanannng luuiladi n1smaudaues 189 immune @1813091 1%

I/ allograft rejection, effector T cells Wazalloantibody

2.3 Effectors and lesions of rejection

Effector T cells ﬁgﬂm%"mmﬂ lymphoid organs Anrhegraft azsin1FAAaLIUNS
“ orchestrate an inflammatory “ Y11 LsnPATaLlf sl (rejection) il

1) T-cell-mediated rejection wila/Qraft ’Q;‘:Qf"] infiltrate lnel effector T cell , activated
macrophages, B cells, plasma celis LLa displays inférferon—y effects, Wuﬁﬂ”i?l,ﬁm%u%\‘l
chemokine expression, Nmﬁ?Lﬂ@ﬂuLLﬂmmm Capiilary permeability las extracellular matrix, WAy
‘Vl'isli/i parenchyma um';wrmu@mm ﬂ'ii")u@@ﬂ‘i/i’illﬁzﬁ.mﬂﬂ’iﬁ‘[}*iﬁ")@‘i/i’iﬂ‘i/\i?_l'iﬁsﬁx‘}@wwu%ﬂm
mononuclear cells a% infiltrate 114 Kidney tubules tub}ulitis ) ba< the intima of small arteries

(arteritis) , macrophages Gﬁwvmm\“mu 19T cells pari;icipate Hnunalnaes delayed type

hypersensitivity AnnsAnEINLIN typical:lesions Nﬂf'ﬂ;z;l,ﬂﬂh mice Vl‘ﬂ’im cytotoxic T-cell lytic

molecules’” u@ﬂ@’m‘ﬁ Alloanti_bodv against donor antigens gﬂ@%”i\i@’i@%lﬂw,l,uu
systemically 39 locally el graft targets capillary endothelium.jr}”
2 ) Antibody-mediated rejéction aunsnanase i lagade 81nns , immunologic,™ waz
histologic criteria Ineqeiusi complementifactor €4d 1ucapi|laries.15
Host—graft adaptation
AennznaTAARILETE NOENEARAINNINE ANTIWIDN donorispecific ARSI ENTIAZIAR

. . dl 0% U A o/ Yaos 1 dl 1 oz Yas
N9 rejection sﬁ\‘iﬁJﬂ"ﬂﬁZI“ﬁL"J@’iLﬂuLWﬂu‘M@\W’miﬁ?Uﬂ’i?ﬂ@ﬂﬂ’iﬂLﬂ@ﬁluiiﬂﬁ")ﬂﬂ‘i.ﬂﬂﬁ‘].lﬂ’mﬂ

Tnansulasunlasiiiatume An1sgoyi@aaes donor dendritic cells $anALAN1Y
resolution 224 injury GI]W’]M'&J’]’]Q‘“ adaptation. RGN N7 Wuf;’i Regulatory T cells RRLLEA

Mu'mmuammmumu@mq alloimmune Tngiandel analogy WATAINAINIT Vi@“’ﬂﬁi“]ﬂ.l'luﬂ'iﬁ‘

autoimmunity, LL[F]ZQN mumiuimumﬁ‘wmu LL@JV]Z%’] VELIV ABNNIY adaptation /% Lﬂﬁ’iLN’ﬂﬂJﬂ’iﬁ‘

d

ARAITIDINITABLIALDITY host T cells Nisa donor antigens udd16aAIN antigen agfluszu
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Tanauiusiansydunnu faduinisldananiAuiunasalugag maintenance “adaptive
tolerance” (ﬂ?"ﬂ “in vivo anergy”)
ABNTIENHNN1TAARILR tyrosine kinase activation Wa¥ calcium mobilization (signal 1) wazinng

1 v 1
ANAITBY NIFIDUAUBNFA interleukin-2 (signal 3). Adaptation MiinTwluNsUgnaneaaulaas

o

wiHaulu vivo anergy Muannsniialifidalnisldanagidniulungucalcineurin inhibitors Man

Tunsldananidunulugas maintenance anaazaqaliinsasatiaasniazadaptation Wegain

o

2NANNANAURINITDTIRAANITABLANDIIBNILULNNANTWIFTNTLUN19am antigen presentation
wstluunan1sANEULIL experimental Wud1na9iie adeptations axgneiugaldenngucalcineurin
inhibitors® R3ilAMMIWIN calcineurin inhibitors Greii8sffadaptations . Tunisdgnanaiasuls

wsiaeinalafimufdsldlidasgidnian 4

2.4 gipvasenanNANNE ( immunosuppressive drug )

[

nsnaRANTuatnnsnnin i lnannsaalymiphocytes, diverting lymphocyte traffic, viesiue
N1TARLRAURIURY lymphocyte response pathways Eﬂﬁ,ﬂ (gﬂ‘ﬁl 2
ANANNANTIUAANG 3 B89 Ag J |

1) the therapeutic effect (suppressinéfga_jectiorl%');t‘_d :
2) undeimmunosuppressive consequences of irhmi;fmodeficiency (infection or cancer)

3) nonimmune toxicity to other tissues.:

o el
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mwnnmnqqzmqu@Mﬂu@@@dﬂzmWTMN@Tﬁ&@gJW@:mmﬂﬂ?mmmmLuxmwLmu post
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unnndnatinvesenagRANGW AsunsldenanRAntiuseudnseiinisiianisfia e
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wulies lugienigidniulpmviatlay BK-releted polyomavirus-nephropathy.” @aazssaa
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WU 43 tubular injury RANANIARLR Virds TmﬂmqLmzmmafmﬂummmm graft loss. W6 b
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flaqtiunudinjsldganagianiusalnagideyadiaunsasanisisiaeuasusisy analuney 14

eiNeannI9ia acute rejection Vi liak FuAnaspansussaean sl npARAniulugag
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maintenance 1§ uadnaiAes Nonimmune toxicity az@iuiuatinaesena)RANiuLAasngnGwinas
fusiusiunalnniseanynadaazil targets molecules it nonimmune tissues WANFNSY i1
nephrotoxicity 424 calcineurin inhibitors a1 AaeN1a1nd calcineurin @?Qjﬁrﬁ’nmm renal

vasculature 1§ 9auLNLIZINNTBY immunosuppressive drugs A9 ( A1T197 1)
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7112, UaAIRILMLIN19R8NANELRILAN AL AT ti-CD154 antibody gnaausen
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1. Glucocorticoids

2. Small-molecule drugs

- Immunophilin-binding drugs

1) Calcineurin inhibitors

(1.1) Cyclophilin-binding drugs: cyclosporine, ISA(TX)247

(1.2) FKBP12-binding drugs: tacrolimus, modifiedrelease tacrolimust
2) Target-of-rapamycin inhibitors: sirolimus; everolimus

- Inhibitors of nucleotide synthesis

1) Purine synthesis (IMPDH) inhibitors

-

(1.1) Mycophenolate mofetil

(1.2) Enteric-coated my€ophehalic.acid '|

(1.3) Mizoribine§ . &

2) Pyrimidine synthesis (DHODH) inhibitors
(2.1) Leflunomidef /
(2.2) FK778%

- Antimetabolites:

azathioprine _ == -

- Sphingosine-1-phosphate—teceptor antagonists:

FTY720%

3. Protein drugs

- Depleting antibodies (against T e@lls, B cells, or b6th)

1) Polyclonal antibody: harse. or rabbif antithymogyte globulin
2) Mouse monoclonal anti-CD3 antibody {muromonab-,£D3)
3) Humanized monoclonal antiz=CD52 antibody (alemtuzumab)y|
4) B-cell-depleting monoclonal anti-CD20 antibody (rituximab)]

- Nondepleting antibodies and fusion proteins

1) Humanized or chimeric monoclonal anti-CD25 antibody (daclizumab, basiliximab)

2) Fusion protein with natural binding properties: CTLA-4-Ig (LEA29Yt)

4. Intravenous immune globulin

o

S o N ' . '
A19190N 1 aiingesenagianiun ldlunisdgnaranasuls
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* FKBP12 denotes FK506-binding protein 12, IMPDH inosine monophosphate dehydrogenase, DHODH
dihydroorotate

dehydrogenase, and CTLA-4 cytotoxic T-lymphocyte—associated antigen 4.

T This treatment is being used in phase 2 trials in renal transplantation.

I This treatment is being used in phase 3 trials in renal transplantation.

§ Mizoribine is being used as an immunosuppressive drug in Japan.

{This drug is being evaluated for off-label use as an immunosuppressive agent.

Intravenous immune globulin ealun1anaAn s aeuaLeI1es alloantibody 2
mﬂmgﬁﬁjuﬁﬂumﬁu Depleting protein immunostppressive agents \{lu antibodies @4
I#unann destroy T cells, B cells, agiastansiasiigiizensaasinesialin1siia T-cell depletion

ANATNN1INAY cytokines anuaUNNRAliRiase systemic symptomsinaianiy uasanlasuen

16 O

afausn enlunguilanunsnannnaiiaeany feiection Tutasusnuainlfiiaaudasdanishiniia

v
WAZINANNIE post-transplantation lymphoproliferative disease $auUNNANNAE late rejection 168

o

FLUUHNANT uﬂ@umewﬂﬂmmm@vslmmLﬂum@u 741l viaanaazliaunsonaugniaziing

q

VLmuNﬂ'mmﬂ’m WLAN19am antibody- producmg ceIIS'@ mrm T-cell depletion LW?”}JNNMW@Q
cytokines ANUILNIN mmmmmm|mmunoglobulu_;w‘ra_\_mmma?muimmuﬂfn LLIF]@F;I’NVL?ﬂW]EJﬂ’]?

AnANID4 antibody-producing cells #NAgiale liaxLandlNg 28 plasma cells AMUIUNTNTIFBF

antibodies Lumﬁu‘ﬂmﬂquzﬁ \uaiin B cells 1l antit€D20 antibody.

ENANN F?jm uiuﬂ@u Nondep!etmq protein drugs t51%4 monO@I.onal antibodies vi3afusion

proteins Tazvinliann1sneLAnasneIgiANiulaelana lAAAT32 Compromising lymphocyte
1 ¥ = w, . . v v 1 é’d

1 CD25 WUNAUINLALNYANETELL nonimmune toxicity 1ﬂu®ELW?ﬁzﬂﬂﬂquuN
target proteins NLAAIDLILIY iMmune-cellsin it wazfans ¥ 1N a9as cytokines eNIANTDY

1. Corticosteroids, LIt TNgH anti - inflammatory Nt I fiRwnsnaauwaz ldu I wmane
nevsse Inenglanaseenn aazaanganissy glucecomticdid receptors-inlifinatranscriptional
tinlLEe DNA-binding waz protein-prétein interactions vaa'steroid=receptor'complex was
targeting transcription factors 14 activator protein 1 ag nuclear factork B.” LLrﬁiﬁlu‘nmmﬁgwa
gasg1aziiu receptor-independent effects. Pioneer Studies Imel Wood wazmnuznudnie ld high
dose 284 steroid A¥WLANE lympholysis Was lymphopenia™, Wana1nil Fauci wazAmniedany
sequestration 284 lymphocyte Tugz vy reticuloendothelial “asannli high dose 183 steroid.”lu
= ¥ A o R . o o .
1 1990 MuNNNanNUaY steroid A NMFNEANTZLIUNITURY gene expression ANUTU lymphokine

25-26

uag oytokin AflArudndulunszuaunisnispatauestasssuun AN “tadludayaiiilignag
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o o

FUEININNULRY protein - 1 WAL nuclear factor - B fauARELEINIZLIUNTNNTUN

27-28

proinflammatory genes luauauniInIIneLAuesIa)NANTW" >, wananil steroid fugls

interleukin (IL) - 1 wLaz interleukin (IL) - 6 ?mﬂum@&i@m@mmumm macrophage k< dendritic
antigen - presenting cel 1%°% Steroid ﬂ”mmmsﬁﬂmu;ﬁ cellular ag humural immune system ,
W32 IL - 1 181 co - stimulus 289 T - helper cell activation Tuou IL - 6 aziflu B - cell inducer.
Steroid Fﬁ/‘l_léll/\‘i IL - 6, tumor necrosis factor (TNF) , ka¥ interferon (IF N) gamma **Steroid H11

winallu cell tinu receptor uaziding nucleus winlilauriy regulatory regions 194 DNA vinl##ng

v
AARIVBANNTTNTF U IL -2 gene.

2. small-molecule drugs £NAANH olecule agents daulunjazliun

AN microbial products LAZNTAANEND AN o S NELNENLN9EURZ1N1T028N

qwﬂﬁ T ﬂ%"ﬂ’ﬂﬂq%‘éﬂ]’m cyclospaii 3 icineurin RetnagainThuA g

114 clinical™ mﬂmsﬂﬂﬂqwﬁr@mu : onitoring sdueieLiuaue
i LLi_i\ﬂﬂziuﬁqﬁ

(2.1) Immunophilin-bi

(2.1.1) Calcine

1 2 1%lm A| Cyclosporine limus W g kbone of solid - organ

o

transplant” ‘ﬂﬂ\m’}ﬂ%ﬂ’mmﬂﬁﬁu y 0/1] B4 Cyclosporine wag tacrolimus

:
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F19799 2 Wieumeuan lungu calcinulin inhibitors

Cyclosporine Tacrolimus
Mode of action Inhibition of calcineurin Inhibition of calcineurin
Daily maintenance dose ~3-5 mg/kg ~0.15-0.3 mg/kg
Administration PO and IV PO and IV°
Absorption bile dependent Sandimmune, yes; No

Oral dose available (capsules) 5mg; 1mg; 0.5 mg

Drug interactions Similar
Capacity tobprevent rejection

Use with MMF
Use with sirolimus

Nephrotoxicity

Steroid sparing
Hypertension and sodium
retention

Pancreatic islet toxicity

Neurotoxicity

Hirsutism

Hair loss

Gum hypertrophy ﬁ

Gastrointestinal side e u 8 qfl ﬂ ﬂ ‘j w 8 qﬂ ‘j
Gastric motility

Hyperkalemlaq W,] aq ﬂ*ﬁm u w’]q VLEI,] a E]
Hypomagnesemla

Hypercholesterolemia + -

Hyperuricemia/gout T+ N

a
IV rarely needed because oral absorption is good. °Dose of MMF may be less when used with tacrolimus.
*Nephrotoxicity may be exaggerated when used in full dose.Data are based on available literature and clinical

14

experience. -, No or little effect; +, known effect; ++, effect more pronounced; ++7?, probable greater effect; IV,

intravenous; MMF, mycophenolate mofetil; PO; by mouth.
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Cyclosporine {lu Cyclic polypeptide 111mdnAn1a @ Usznavlddag 11 nsmazi

1
=

Tuuen uaziiminluiana 1,203 liazanerh wiazanelulaiu Tnensnesziilusedatiedfumi
11,1,2 ka2 3 %Lﬂuﬁ%mmﬁ@ﬂﬂqmﬁr

Tacrolimus ﬁ%ﬂ%@ﬁ@ “Eff - Kay” (FK506) w114 macrolide antibiotic compound ﬁLLﬂﬂmﬂ
streptomyces tsukubaensis.

152 ANFNAT9INNT9NYVIBIBsENNGN calcineurin aziufunnsduiuaes complex
cytoplasmic receptors protein Tnel Cyclosporine agiden “cyclophilin” W tacrolimus quizen
Tacrolimus - binding protein (FKBP)

m?ﬁug\‘]ﬁlﬁmmﬂmmﬁm caleineurin Az AN 9anas N1 7uan91e9 critical cytokine
genes (%I\‘l%l,ﬂuﬁfs promole - T - celifactivation) ﬁﬂﬁammwa{i IL-2, IL-4 , Interferon - Y (IFN -
V) hag TNF - A yananLsaAn ir8nsefiption mﬂﬂlgene BTN CDAO ligand uay

i

protooncogenes H - ras wae C - myc :
Cyclosporine @zna‘:ﬁu‘tﬁﬁﬂmmwm trar"}sférming growth factor - B (TGF - B) %l\‘i%
dugdiug L - 2 LAYNILHUNTTAT W Cyfofoxic T Iy;ﬁghgcytes a9y IHINANT9E interstitial
fibrosis ewwlunna calcineurin ihibitor nebhroto;;aﬂ'ty! wazianudn TGF - B flutladedivnlsr
WA proliferation 289 tumor cells %mnm’iéﬁﬁuﬁﬁu ;é&%ransplant neoplasias WaZNLIN ML in

vivo N1908NEMEU8Y cyclosparine gnéiietat anti - TGF— B

Formulation Uas Phamacokihétiw ,
Cyclosporine 1T oil — basec;I ;a'ndimmune WABANIWRUILTIL micrge;mulsion formulation
(Neoral) @4il 2 forms An 1) 1 218 100 Un/aRRRS. ‘
2) [Soft- gelatin capsules WA 25 4N, kas 100,

wissunlsznnu idae 2 Ass

n3peIRaaFSandifimuhecysiosporing Hogen e WpEfilderdiatietio gastroparesis |
biliary diversion [choleslasis kA malabsorption %ﬁmi@m%mmm@mm

N30 ATUUAIANNIUEN @?qummﬁuﬁmmamﬁqgﬂﬁ 3 lngaznuanAudnduIadenay

A94ATIATZNI 4 T NAIN9GATH
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1000

pt— Peak (C

)

mar

Bioavailability {F}

750 AUC oral

AUC v

F (%) = ¥ 100

500

CsA Blood Level (ng/mL})

250

+——— Trough {gm}

1
13

> o 1

which approximates a patient’s total exposure to cycfosporlne over a dosage interval; Cmax, he
maximum cyclosporine concentration; G mm, theminimum cyclosporine concentration, or trough
level; F, percentage bioavailability,of ally édmlnls%réd cyclosporine over a dosage interval;
tax the time to reach maximum‘Cyc sporlne Concentratlon (From Grevel J, Kahan BD. Area
under the curve monitoring of cycl porlne therapy the early posttransplant period. Ther Drug
Monit 1991;13:89 - 95, with perm|33|o;1) ) ‘ W

—

|
S8

Neoral azil bioavailab’iljty An41 sandimmune WAAzH phatagokinetics l3imsiingn
7

sandimmune uf !

UNANNIANEINLIIN Neor_al ANNTNAABAIINIILNA acute rejection NINNI1 sandimmune AN
15 wlefius uaznudnanaen 4 a1l trough level sy ffiwintu Neoral azldaunmneniivios
n91 Sandimmune 10 wefimg nang Chronic allagraftioss Wign lansgiuisaengy™
) s A I~ > 2
Tacrolimus NanTaAd prograf @:Ng‘ﬂLLUUWV]N‘;‘&‘LIUM@@@L@@@ WAZLLL capsules 0.5 4N.

%

,1THN. 5 un. diesUdseni 2 wansiadn

v 1
o 4

= 1o 5| % o = 3 14 =KX o
mﬁ‘@mmﬂmﬁLﬂummmﬁﬂmm LL@tZ‘i’]ﬂJ’]ﬁ‘ﬂlﬁ‘t’]’]d@’]ﬂ‘ﬂ’mq?%’mﬂyjﬂiﬂ F;I’]’%@Wﬁ&lﬂﬂﬂ'&
[~3 o 9:/ Y Yo dld . . ?/ A A . . a a dl }73 .
bAan muum@ﬂqwu gastric emptying & 1178 gastric motility HALNA Av3Nazlden Tacrolimus

11NN31 Cyclosporines
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Distribution ez Metabolism
dl =2 1 A o o . . ' dl A o o
14 3 2esenngnaednaretluaen wazazduiy lipoproteins d3ueNNAaaazaLAL
crythrocytes Tanuxnniu 3 winaesszauanli plasma. g1ludaunauiy lipoproteins az@1N9n
| ~ =<6 ° | Y o o ' Y =
111 phasma membranes e lUaangalusdiumdadimngls Asiuaznudn nadrahasaesenas
A o & o
anALAN YAl cholesterol TulaaARN
Tacrolimus a2aU blood elements wazAUT protein fasiuas d&UW S lipoproteins
Calcineurin inhibitors Azl half - life Uszanns 8 1. wazaziumaLe latuiu cytochrome

P450 11IA (CYP3A) Fany luss1Un 196181103 BAEFL dagdun19atinmduian wazunsdaudunils

Drug interactions J
) eNNANARRTYALLN CalcieUrinintibitor Iae) induction 189 P450 activity

(1.1)  Antituberculous drugs ,

® Rifampin AZAAIE AU QGyclosporine HaZ Tacrolimus

(1.2)  Anticonvulsants |
® Barbiturates @’Wﬁ@dLﬁwmmmﬂiﬁCyclosporine WA Tacrolimus LW 2 -3 Wi
uazlUefuLlasmnu s hé’é\ﬁu J,
® Phenytoin inath agRdsanns 2@5-{}
® Carbamazepine Lt valproic acid &ﬂ; Benzodiazepines TuHeafiy
FLHLIEIT
(1.3) mﬁluj
® antibiotics : nafcillin , infravenous trimethoprirﬁ intravenous sulfadimidine
imipehem’;/ cephalosparins!, terbinafine
® Antidepressant herbal preparation : Hypericum perforatum
® " Ticlopidine
® (Cholestyramine 212LaA Tmmmmﬁ‘@m%mmm
(2) siTlkaRNTzAL Calcineurin inhibitor TaenagiLglaand P450 1isalae Competition
(2.1) Calcium channel blockers : Verapamil , diltiazem , amlodipine Wa¥ nicardipine
(2.2) Antifungal agents : ketocanazole , fluconazole W& itraconazole
(2.3) Antibiotics : crythromycin , LL@:ﬂﬂuﬂ@:N macrolide [,’T'J%iu , Protease inhibitors.

(2.4) Histamine blockers : cimetidine , raniridine a2 omeprazole

(2.5) Hormones : corlicostoroids A1aazam clearance A8 cyclosporine metabolites.
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(2.6) mﬂzﬁu%u : Amiodarone , carvedilol , allopurinol , bromocriptine WAL chloroquine ,
Metoclopramide Waz grapefruit %Lﬁmmi@jm%mm calcineurin inhibitors.
(3) mﬁm@%ﬂ?:[ﬁ’jﬂﬁlﬁm Calcineurin inhibitor Nephrotoxicity : Amphotericin ,

Aminoglycosides , NSAIDS , ACEI , ARBs

NAT19LALNUDIEN
® Nephrotoxicity
® (Gastrointestinal : Hepalic dusfunction , Abdoeminal discomfort

® Cosmetic : Hyper trichosis', Gingival hypefphsias, gynecomastia Iuﬁiimﬂ

-

® Hyperlipidemia

® Glucose intolerance : New -.onset dialbetes mellitus (NODM)

]
® Neurotoxicity : tremai, dysesihesias’, headache , insomnia

g

® (Cardiotoxicity : prolongation 284 Q[ inte;rval , arrhythmias

® [nfection AT MalignancCy J

® Thromboembolism laeiaA3LAN adenosine diphosphate - induced platelet aggregation

T r
v ol
® Hyperuricemia Wag Gout ;IJ

te)

o a . : TR h E-:_‘ o e v AWy . 3637
WLRRTINTINA acute rejection sl,ug\!ﬂfmmvl,m tacrolimus u@ﬂmwjﬂqmﬂm cyclosporine

wiNN13ANEN lrandommie céh%l trial #nlunuld cadaveric kidnéy}transplant AU 223 AU
WU safety uae efficacy tUANFSAY LLf}imjmzﬂ’m‘ﬁlfl delayed graft function #3a% acute
tubular necrosis u&AIAFY tacrolifusiazil renal function iileAnnai 2 ﬂﬁﬂdﬂﬂ@juﬁliﬁ?ﬂm
cyclosporine™” nadnainga a4 tacrelimus Uag eyclasporine Aa tacrolimus @1:150L0A N9
nephrotoxic WAL hemolytic uremic syndrome (Vi cyclosporine A8 WH tacrolimusasnuN19L
hyperlipidemialfypertension, and cosmetic problens 1iae1na1 cyclosporing WANALWLA1 N1
post-transplantation diabetes 41191 cyclosporine WarWLi1N1IL BK-related polyomavirus
nephropathy 11nNN491 cyclosporine Tngazifiuannaiiield acrolimus faafu mycophenolate
mofetil wiwLinrenal function AndnlugLiaeiild tacrolimus ©* deduntsiansnnidendaiingnlu
ﬂ@jwﬁ%ﬁuﬁuﬁ@ﬁﬂL?Qlf;lwmﬂ”]?lﬁmm')zrejecton,hypertension, hyperlipidemia post-transplant

diabetes (11 a1g1N, 891 ) 1@9ilosusazg
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(2.1. 2) Target-of-rapamycin inhibitors
Sirolimus (Rapamycin)

Tun13d1994 fugi a1n Rapanui Island M1 l#a1u19aen fungal product fiGandn
rapamycin kazNUINHEan AR immunosuppressive. Tag Sirolimus lllkasa calcincurin
pathway waz likamAani174519 IL - 2, Cytokine WANAUWLIN T - cell tumausia IL - 2 Tageadna
1sznaudag macrolide uazdLIf FKBP12 @4 Sirolimus - FKBP12 Complex AazaUNU protein
(3n91 “mammalian target of Rapamycin” (mTOR) W large complex “Sirolism - FKBP12 -
MTOR” Sedunasfiueh phosphorylation 183.p70S6 kinase , 1 cell cycle activity Qﬂfﬁ/‘]_lf%ﬂ UaY
Sirolimus 47419048/ B - cell proliferation Lag fibroblast.proliferation. L‘fllmmﬂ Sirolimus  half -
lfe g2 i Wanansalinuuasnsala dinsAhe randomize control trial Aneluglag living
donor kidney transplant 576 $1¢ wuganal Sirolimus 3281 cyclosporine v AN Tsuras Aty
z_ﬂqmﬂ%u“‘ﬁmﬂﬁiﬂélﬁu nateLAESAN At KL infection LAz malignancy An1s@AnEA Sirolimus
el cyclosporine M aadhsAnA9ifn acuté rejection improved graft function '™

nadnaiseae sirolimué Aadingd andensn dakaludan | lafuludengs uaznzusa
KA EIT J

[ % o -&l ¥ % d‘d = Jl9/ ~ a L2 dl
ﬂ’)ﬁ"ﬁ@?iﬁﬂ‘ﬂiﬁLW@SLm@N@ﬂ’]??ﬂH’WIﬂ LL@%QJH@@’NLV’WH\‘}H@HW@‘@

=,

(2.2) Antimetabolites: azathioprine-

Azathioprine vl puring analog 79 derived [N 6-mereaptopurine AIab Vb IatISITIN

o o

nucleotide synthesis uaniagANANALsNAENEaNEUANEA e Tunstinxn 14 lunnsgn

q

oheaduny “ Gertrude Elion and' George Hitchings WWgAUWLLAZHmMWAEN azathioprine Tag
155031998 Nobel Prize it 1988 natnngsaenqyalaengsvids 6-mercaptopurine T9AzsLNIY
2U31N1T DNA synthesis Wanaietaneaiaeny converting costimulation 124 apoptotic
. 45 o . o 173 d’( ] £ d . [ % 1 i .
signal ~ “iaN_A.cyclosporine Qnmmhmnmuwﬂu azathiopring @m'aqslunqu second- line drug
azgn metabolism M1A1 AelsaaL 5 AN ENAST T Haas el fasdhssitien usazsiag
. o d e
lzRIrAUARenT1Y aliuaunen
¥ = all o o A o ) Y a [~3 A c: v
HaTN9LRLNNANATY Aa nanainauaadlanszgn inlAAaNnzda@ante s Inaenny
ATUANLAENIs g e Azathioprine $ANAL &1 allopurinol Taa1ann 1 half - life 189 Azathioprine
d%/ | Y a < A ol
w1 IuNa TR ARDAT19A UM
. . o PR = = o v | o = = 1Y
Azathioprine lutlaqtiugnldiaaas iasainiesialusidnuunu usdeaailugnainnsnld

fauriU Steroid Wag Cyclosporinelid maintenance regimen
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(2.3) Inhibitors of nucleotide synthesis

Mycophenolate mofefil (MMF)  anfiauilaizendn CellCept gninanldlunisulasulaaisusn

1Tl A.¢.1995 nRsaNEnsAnEas Herwig-Ulf Meier-Krieschea uazpniziivilugtlaatlgndneln
AU 47,693 78l United States Renal Data System (USRDS) wu4nH1s=@nsa nwannnan
Azathioprine lunstlasfunnaz late acute rejection Tugtlaei Aenlaildsulnanngisana deld
U cyclosporine Waz prednisolone™. Mycophenolate mofetil 1134 prodrug LLﬁiﬁQﬁﬂﬂﬂqwgﬁ@
mycophenolic acid (MPA) %QLﬂu fermentation product 2484 Penicillium species wAZN1IRE U0 1
s1luLLaesEnteric - coated form 289 MPA (ERL = 80 /myforlic) gn funTuludl A..2004 el
Oral bioavailability

nalnn1saengns /

1) MPA il reversible inhibfor e enzyme inosine monophosphate dehydrogenase
(IMPDH) |

2) IMPDH flu late - limiting'enzyme lumitiaunas de novo pathway 284 purines Wag
catalyzes 1242U9IUNNT formation, 28 gu-_:anpsine nucleclide @17 inosine ﬁqgﬂﬁdf

De novo Pathway \ -,.

= DNA
IMPDH .. g L= /
PRPP mp GMP GTP ,
- i \

Glycoprotein
Synthesis

v

HGPRTase
Salvage-Pathway
MMF —> MPA

Guanine

g‘ﬂﬁ 4 meﬂ@vl,ﬂﬂ’]iﬂ'ﬂﬂqwé 284 mycophenolate mofetil IpgazeugangZLIUN1g de novo purine
synthesis. GMP, guanosine monophosphate; GTP, guanosine triphosphate; HGPRTase,
hypoxanthine guanine phosphoribosyl transferase; IMP, inosine monophosphate; IMPDH, inosine
monophosphate dehydrogenase; MPA, mycophenolic acid; PRPP, 5 - phosphoribosyl - 1 -
phosphate.
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N178ARITAN guanosine nucleotides el MPA M l#Me Antibody preparations for renal transplant
immunosuppression

Huadnapeslunisinanusedlanszgnifaandn Azathioprine waziinunldunu Azathiopine
luffihefidasld alloperinol lunssnm Gout.

MMF %Qmﬂ'gﬂmﬂu mycophenolic acid (MPA) 1ﬂﬁu§\1 inosine monophosphate
dehydrogenase N@‘ﬁlmumﬁ@ Annsa¥e guanosing nucleorides WAL nucleosides ANAY iR
AU T cell kaz B cell proliferation

MMF lunns@nswudn mmmﬁ%amﬁm@ﬂmﬂﬁm Acute rejection LAZAINIININHITLAL

glomerular filtration rate 1516 uagil@RAFaLn 3N NLAY HragasdnInsagsonvasln uas

44,48

fnsnisagjsanteadtaannnndastiwiludama
!

Y = ~ [ 2 = ] v = o o co
N@?.I']\TLV’]E\‘WIW‘LIVLWUEEV‘]@ ?guquﬂtﬂu‘ﬂqﬂﬂ?ﬁﬂﬂL’ﬂW'\Z.ﬂ’]QZ‘V\@\?L@ﬂ LAZANNUTALAUNA

9049817 , LIAARATNIIAN =

- p~ . f i .V'VZ-".J-' . 1 3 &
LABANANNH phamaooklnetlcs 1NLLu°ﬁﬂ ﬁﬂuui;ﬂm@\‘]qmﬁgf’]UﬂqiuL@‘ﬂﬁ.

1 "
3. Protein drugs agnannfagan lddssnsnaatitisilaqiiisna Nondepleting antibodies and
n z = ;,J"ll
fusion proteins TnELanI mﬂzg'u Humanized or chimeric. monoclonal anti-CD25 antibody

o el

(daclizumab, basiliximab)

Anti CD25 monoclonal vantibodies =

.1 monoclonal antibody A9 o— chain 924 interleukin-2 , IL=2 receptor %qﬁwmwi‘uma‘
2U2UN13LAA T-cell activation Aa1iaassa alloantigef Im2l Anti CD25 monoclonal antibody A%
ﬂ“ué@mmumiﬁ LL@%LﬂMLLUUL@W’]%L@’]%@\‘]L‘fiﬂ\i’ﬂ’m CDb25 %ﬂmﬂgquzuuﬁqmm{mm activated
T cell, 1a91114 Anti CD25 monoclonal antibodies # 2 ¥ L@ Basilliximab tDaclizumab Sl
n135usesan FOA gavanigawiann warpiuenssnn1sgvnsunelsomdlelunasldiduen
induction dufunnstlgnaneeduns

Daclizumab tfu molecularly engineered human IgG1 %Q%'ﬁlﬁu antigen-binding
regions 28N parent murine monoclonal antibody, ‘ﬁgﬂnﬁLﬂu interleukin-2-receptor blockade.
Daclizumab (Zenapax, Hoffmann-LaRoche) Winrevaesnaanaung 1 mg per kg of body weight,

AAENGIFA ITY 100 mg per dose) 19ian AFsN 1 Analunan 24 g, nawldiudnsmlaauls,

v 1 1
LALASIN 2 udaHNFaLaswla 2 anined



NN3ANHINLIN N9 induction fae Daclizumab a1uaw 5 AT taERaUIA 1 NN/NN./AWIA 9N 2

&Un9 auriunna¥ cyclosporine, azathioprine, Uaz prednisolone a1x190aARUANIINAA

acute rejection anfasaz 43 wasFeuas 28 Wamauiugilienlézuanianiy cyclosporine,

azathioprine, LAY prednisolone RN

Basiliximab ( simulect) linanasmaanaun 10 mg Tugiloand dwin daendn 35 kg,

L%

20 mg Tugilaend dminuanngn 35 kg Wen adsi 1 nneluosn 2 1u. newldiunndnlanuls,

v
o o 1 o o

LAZASIN 2 udaHNAaLasWls 4 U

nN9ANEINT 1T Basilliximab a71au 2 AdY IALHAWIA 20 NN, NAUHFALATIWN 14 YAq

o 1

WA Faniung i cyclosporine, LWAZ prednisolone mmmmgﬁﬁmmﬁﬁm acute rejection 1N

¥ ¥ y o Yoy Moo . i '
Farny 48 wAeTenar33 WL LELRERts eI cyclosporine, uaz prednisolone 881

=
LA

naunsndanaasenguiliatiyan Wutnesnisninsale kg

naAntlFANEDe sz Anin ey Daclizumab euatnaugilan iy Basiliximab uay

= o ! L M v s a a - . .
weuiungugielalian Tun1sag@tiangniniziianing acute rejection

o

agtannandduiun 4 lunislgnonalefldlalaaiuisn s

,,- VS = N .
M1919% 3 Characteristics of Small-Molecule fmmunosuppressive Drugs Used in Organ

o i

Transplantation or in Phase 2—3 Trials.* e

Drug Descriptfof

11-amino-acid
cyclic

peptide fiom
Tolypocladium
inflatam

58

Cyclosporine

Macrolide
antibiotic
from
Streptomyces
tsukubaensis

Tacrolimus
(FK506)

Mechanism

Binds to
cyclophilin;
complexiinhibits
calcineurin
phosphatase and
T-cell

activation

Binds to FKBP12;
complex inhibits
calcineurin
phosphatase and
T-cell

N‘O'rli-mmune Toxicity and

Comments

Nephrotoxicity, hemolytic—uremic
syndrome “hypertension,
neurotoxicity, gum hyperplasia,
skin changes,

hirsutismy, pesttransplantation
diabetes'mellitus,
hyperlipidemia; trough
monitoring or checking levels
two hours after administration
required

Effects similar to those of
cyclosporine but with a lower
incidence

of hypertension, hyperlipidemia,
skin changes,
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Sirolimus
(rapamycin)

Everolimus

Mycophenolate
mofetil and

enteric-coated
mycophenolate

Azathioprine

59,60

Triene macrolide
antibiotic

from

S. hygroscopicus
from Easter
Island (Rapa Nui)
61

Derivative of
sirolimus

Mycophenolic
acid

from penicillium
molds

62-64

activation

Binds to FKBP12;
complex inhibits
target of
rapamycin and
interleukin-
2—driven T-cell
proliferation

-

Inhibits synthg.s_is
of geranosing H
monophosphate

-Auelgotides; ==

blocks

Prodrug that
releases
B6-mercaptopurine

purine synthesis,
preventing
proliferation

of T and B cells

Converts b-
mercaptopurine 1o
tissue

inhibitorof
metalloproteinase,
which is converted
to thioguanine
nucleotides that
interfere with DNA
synthesis;
thioguanine
derivatives

may inhibit purine
synthesis

hirsutism, and gum hyperplasia
and a higher incidence

of post-transplantation diabetes
mellitus and

neurotoxicity; trough monitoring
required

Hyperlipidemia, increased
toxicity of calcineurin inhibitors,
thrombocytopenia, delayed
wound healing,

delayed graft function, mouth
ulcers, pneumonitis,

interstitial lung disease; lipid
monitoring required;

recipients whose risk of rejection
is low to moderate

can stop cyclosporine treatment
two to four months

after transplantation

Gastrointestinal symptoms
(mainly diarrhea), neutropenia,
mild anemia; blood-level
monitoring not required

pbut may. improve efficacy;
absorption reduced

by cyelosporine

eukopenia,bone marrow
depression, macrocytosis,

liver toxicity (uneemmon); blood-
count manitoring

required
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1UNN 3

ad a
A5N13339¢8

3.1 sUuwuLUIdE Retrospective study
3.2 udszdng
3.2.1 Uszansiiunng

nauding (Case) Aafiaalsnlnid
~

' ¥ 1
a 6 o S

aulalulsenenunaqiansnlsausiss

fnslgninenlasulnauie 31 6.0, 2

2550

o

3. lenagiAw

4. Tfinnslaeuulasgnaein s uastlgnoinawlaeuln > 2 ey

3.2.3 NYLNUTAbUNIGE

3.2.4 MsANY i -7
t;iﬂaﬂiiﬂmwﬂﬁm%mgﬂmulgﬂ:‘;mmmmﬁnmﬁ'
‘[Nwmmmvﬁfﬁ:%qﬁﬂéﬁ%ﬁugﬁwﬁﬂ%?ﬁqﬁwfi. ﬁ%

3.3 NISAILNALALNIGIA

¥ ¥

filandayalun

3.3.1 AawuslunisIan

1. AN®RUPe3 donor (living donor Aa1FAN1ANENETIR, cardaveric donor An

13N nNdsdim),
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2. Cold ischemic time AaszevioaRuAGLUTUT flush dnsln aunsziaanslnludi
gtlae

3. ANHMIEUBY Recipient , 218 (age), ‘Eiﬂﬂ?:fiﬂﬁqﬁLﬂummﬁﬂmwéﬂﬁwzm
zgmﬁﬂf;l (underlying renal disease)

o

4. TUATRILMNADNANTULARLGAT

5. nspageunadniuldreaiiode (Tissue matching : TNNNLAINITOLANTU
ANALANANsRT L Ee (HLA-mismatch), cross matching : ANANWNEURY
e Ab T serum 2199511081 (panel-réative antibody(PRA))

6. Estimate glomerular filtration rate (eGFR) ﬁﬁmuimﬂﬁgm MDRD eGFR , in
ml/mine per 1.73 m = 186.3* (SCrmg/di-lexp=1.154] * (Age)exp[-0.203] * (0.742 if
female) * (1.21 if black) 1@ SCr = serum ereatinine concentration, BUN = the
blood urea nitrogems€onéentration, exp = exponential,

7. mmm@%uLﬂamqﬁmﬂﬁiﬁﬂ%ﬂuﬂﬁi‘ﬁﬁ@ﬁﬂqu Ufensiesulanasunau
(acute rejection) mfazﬁm%@ (infe(;j;ior_])t

)
8. n3dnmrarAtiulilaen (serum Creatinine) wide iy un ./ fa.

3.3.2 AsaeNanldlunisan ;o =2l
1. mimwmqﬁmﬂﬁﬁﬁmi_ .

o K i3 v
2. wUUUUnNNNIZALIaYEa (record form)

AILNTNLULTL

Y =2 X . Y CY Y
WasannisAneiliilu fetrespective study darunasdayauasdilaannaaazldainig

al u 9
'

a4 o o LS A oy "
suifautenudRdunanunng unasAneiharlaga e uniisidagaiuguedilauay
% dld -ai o =K = 1 % N 1 ¥ a Yy o o 173
dayananmniunnlungsadaulinasudon uarluludileedaawsnnsldenagidniudaldgns

s

NIRIFIULNAGHANTANER 2 13
3.4 NMSTILTINTBYA

L4 &l 2 1
1. TayaNug uaEilas

v ! dl o o a d’l o . a
16un 7a Taatlszansia e 1linaes donor @’]LM@‘H@\‘]TW’“WJ’]EIL?@N cross matching TmeiN

o

ﬂmqﬁémﬂu T2 AAN cold ischemic time
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2. dayafiAnun
n3vinauaesle (eGFR ) nadnrsazAniuluiaan (serum creatinin ) dmsnisagsandiloe
(patient survival) 8m13nnsatjsanlalus (graft survival) Tapdinide (infection) TsANZL34(cancer)
N@‘*?I’]\‘iLﬁﬂﬂ’ﬂﬂﬂ’]ﬁ'ﬂ%’wﬂ’]q?ﬂ?wLL@:V}’]\iﬁaﬂﬂii‘u (medical and surgical complication) acute

rejection

3.5 NM5aAsIzidaya

sAafeaAn ANDEUUUNINTTIW
a v o/ 1 o/ 3
@ﬂumnm HANAUNINNGn 2 il

atlon rate (GFR) aa9g1nA

Tayaugiu Nlfazgninsziwaz

&3

o

ay o ¥
WAz 1898NARNANTY 2 59l Indepen
ANOVA

Aranuan. lunisilFe

¥

FunUanNgn 2 594 ANOVA

o

NHANTY 2 A ld Independent

[

[ = ay o ¥
ADNTRY WFELTe; MNANNANAU 2 Fin T

Survival Analysis. 14 KaplanVeier sunival.c 48MIINNT0E{TRATRY Graft
uazdmsnsagrangilag, 14 Cox régression | time to event INTIZUAAL

] n:ll ] o = ' ! 4=ll ¥
TIIANUANANAUITHANNUANG 1a9n9ignineiasulnayldan

o

NARHANTUGRAT prednisolon + cyclosporinezazathi

[N o A ¥ IS
NNA pinewsitasnasinisldenanNANiugns
et T

prednisolon+tacrolimus +

ﬂﬂﬂ’)‘ﬂﬂ‘ﬂ’ﬁﬂﬁ?ﬂ‘i
ammmm UANINYA Y
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UNN 4

NAN3IVY

4.1 TayaNugruuazaanisAnmaadgilaniinsanlunisdnmn

3
i o’lu’luéjﬂﬁlﬁlLiﬁf@ﬂﬂ’]iﬁﬂﬂ’]‘%ﬂm\lm 177 8 e lnewenas 75 918 HilaewATne 102
18 egwAn 42.5 + 10.4 T enguaifen 67 1 engsandn 17 ¥ amgueslannaisess
(underlying disease) Wud1 laing LA LA (unkno"\;/n) 91 68 308 (38.4 wlefidud) Tmdenitese
(chronic glomerulonephritis) A1uau84.#98 (19.2 Liladidus) 1MLE‘@N1u;§ﬂQﬂLUWMQWu (diabetic
nephropathy) A1U31 25 918 (144 Lﬂ@:i‘l,a‘ﬁuﬁ)ilmi;"ﬂﬁﬂmuﬁﬁﬁm%%m (IgA nephropathy) a114314 18
518 (10.2 1aFidus) ‘Ea‘mimLﬂugqﬁwﬁmﬁﬁm’%gﬁmﬁémLmuﬁﬂwmuﬁu (ADPKD) a11491 12 918
(6.8 afidus) mma?ﬂiujﬂ%mqu 20 198 (13 a5l 1é’§u1mmnﬁju?fmﬂimﬁ@ﬂ%3m
cadaveric donor @131 109 978 (62.3 Lﬂ@.ﬁiﬁuﬁ)%"guim—mn;ﬁu‘%mﬁimﬁﬁqﬁ%m (living donor)
MU 68 918 (38.4 LUafidusl) expanded criteria dé-nbrﬁmau 42 518 (23.7 Wwefidus) szezinan
FausGuutuda flush &9l @uﬂizﬁqmﬁﬁlﬁﬁqéﬂqa@% ischemic time) ARG 603 +
517 U9 ANGNINFI097AL Ab lu seru'rn*nféxiéﬂqm (:Séﬁ’éffeactive antibody (PRA)) Aaat
Wiy 1.4 + 1.3 iwesfidus ) 7§£Nﬂmﬁmmmﬁmmnmﬁhmﬁjﬁmﬁmﬁl@ ( HLA-
mismatche)ANAEwindL 2.6 £11.4, fivlaefifasiia hemodialysis Anelu 2 dUnindalgnanele
(delay graft function (DGF)) §11% 15 38 (8.5 vlefLdus), m@[ﬁmﬂﬁ'ﬁ?ﬁmﬁi@ﬁﬁﬂﬂﬁﬂUWfM
(acute rejection (AR)) 42131 12918 (6.8 WSl aus) | AAlARSreasRnulmAan(serum Cn) 71 1, 3,
6, 12, 18, 24, 36, 60 WA WinAU 1.54 + 0.46,1.50 + 0.48,1.49 + 0.47, 1.42 + 0.40, 1.36
+ 0.37,1.37 £ 088 1505¢ 067 151 4 0.94 Winffidaa” mida el Gazdic@inimiaunes
néne33 MDRD GFR 7 1, 3,6, 12, 18, 24, 36, 60 (AW WLFElANRALIYINGL 43.01 + 13.99,
4522 +13.85,45.09 + 14.34, 46.61 + 14.0, 48.59 + 13.23, 48.55 + 14.41, 40.04 + 21.82, 46.07
+17.59 NA.AAUIN/1.73 AN, NzunIndaunLgn AFinide cytomegalovirus CMV disease (
interstitial pneumonia, bone marrow suppression WA graft failure) AU 7978 ,ﬂﬁ’)::ﬁm%@‘ﬁl
Tail cytomegalovirus (other infection) 33 91¢, W‘].Iﬂ”]%i"ﬂﬂﬂl&ﬁ@de(Dyinpidemia) 21191 103
9181, AnAnMdndwaen> 50%udstlgnanels post-transplant erythrocytosis (PTE) 21 911, Wil

qu‘ia‘ﬂmemuﬁqﬂ@ﬂﬁmim (post-transplant diabetes mellitus (PTDM)) AU 17 978, WU
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U FANEAEN (Malignancy) AU 1§18, NUNIZUNINTAUNNARLNTTH (Surgical complication)
11 9 718 AILAAIATIN 4.2

;11319 4.2 uansdayarasgiloanddannisine

Characteristics

Sex Male 102
female 75
Age (mean SD) 42.510.4

Underlying renal disease

1. Unknown 68 (38.4%)
2. CGN o 34(19.2%)
3. Diabetic nephropathy 25(14.1%)
4. 1gA nephropathy ) 18(10.2%)
5. ADPKD T 12(6.8%)
6. Other ; | ,_; 20(11.3%)

Donor source

Living donor ; 68(38.4%)

Cadaveric donor S _“ 109(63.2%)
Expanded criteria donor e e 4 742(23.7%)
Cold ischemic time(mins) &= — = 603517
Panel reactive antibody (PRA) = 1413
HLA-mismatch (no MM SD) 2614
Delay graft function 15(8.5%)
Acute rejection rate 12(6.8%)

GFR by MDRD /Serum‘Crealinife

At 1 mo 43.01 £ 13.99/1.54 £ 0.46
At 3 mo 45.22 +13.85/1.50 £ 0.48
At 6mo 45.09 £ 14.34/1.49 £ 0.47
At 12 mo 46.61 £ 14.0 /1.36 £ 0.37
At 18 mo 46.61 £ 14.0/1.36 £ 0.37
At 24 mo 48.55 £ 14.41/1.37 £0.38

At 36 mo 40.04 £21.82/1.50 £ 0.67




29

At 60 mo 46.07+£17.59/1.51£0.94
CMV disease (n) 7

Dylipidemia (n) 103
Post-transplant erythrocytosis (n) 21
Post-transplant diabetes mellitus(n) 17
Malignancy (n) 1

Surgical complication (n) 9

annasAnEwLgn iU
WHUNRT 4.1)

1. Induction regimen

2.1 Calcineurine inhibit:

U 162 AUALNGNEL

2.2 Antiproliferative agent 1¢

AU 108 AL LNE

" 9./ [ dILL VYo .
) Qw'ﬂﬂﬂ‘w PSLEN cyclosporine

o AL

U ‘ 1 1 i o . .
dnangudiaenlaFuen Azathioprine

hetilphenolate mofetil RNUIU 58 AL

AULINENTNEINS
AN TUNN NN Y




Comparison between

Immunosuppressive regimens
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Induction VS non-

induction regimens

Calcineurin
inhibitors

Antiproliferative

agent

Induction

N=99

Non-induction

N=78

Azathiopine Mycophenolate

mophetil

1
; ine Tacrolimus
/N/}gsz f I VS N= 108
F - J

Qd‘ 1 1 v ay di = =
WHUNRT 4.1 LaAINTULNNgNHR e AN g RN RANTIa AN L FaL Ry

o

3. Immunosupressive drug réginien tngAnElsLaTngN U IEFUaN AR ANfUus

q

azgns w4 ngu Ae nguiilhanlaslisigns Cyclesporine + Azathiopine A1U3U 100 AL,
nguiilael#Fuengns Cyclosporine +Mycaphenolate mophetil A11aw 49 Au, nguiiloalFzy
8NgFMT Tacrolimus + Azathiopine 1138 Mycophenolate mophetil AU 15 AU LAY ﬂ@j&li{ﬂfmﬁ

165UeINgms minimize Cyclosporine + Sirolimus 41191 13 AX (AYLNTLNAT 4.2)

Comparison hetween
inmunosuppressive maitehance,

regimens

Cyclosporine + Cyclosporine + Tacrolimus + Minimize
Bzathiopine Mycophenolate Azathiopine or cyclosporine +
N=100 mofetil myco phenolate Sirolimus
N=43 mofetil N=13

|

a

-dl 1 1 v 1 IS dl Yo =2 =
LEBART 2 uassnisutiangudiaalaawisnugasannanidniunldfuiiednssauiney
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4.2 vlFaudisugilaanlasuannga induction N Jilaenguanlilasuaings

induction IayaNugIuLasuan1sAnradlaninsanlunsAnm

annaAne fiEtaesaansneionn 177 71e wiidtlaedu 2 ngu Ae nqudtlaed
#3508 induction 4113w 99 318 waz nawdlae llEFueN induction 41Wau 78 $a

i@g@ﬁuﬂmmméﬂqa%mmmjuﬁqLmﬂu M1979 4.3 Tmﬂwudﬂéﬂw%mmmjmﬁ
wafidusuesgidanalamazie( Recipient male (% case)), AneAgsTiinane (body mass
index ( mean + SD: kg/m2)), NN RN AN ILAN T esTTin Tl ( HLA-
mismatche) Lﬂ@ﬁéﬁuﬁmmﬂiiﬂf;ﬂﬁiﬁi”ﬂﬂ@ﬁﬂ@u’?‘mmimﬁlﬁﬂ%ﬁm (Cadaveric donor(% case)) , A

Anrimsaa99zAU Ab Tu serum weiilaer(panel reactive antibody (PRA)), e fidusaasiilae i

1 v
TsArlszandiolnuanu (DM (% case))wlfadusaasdilasnilisalszandainiduanive laaneisaius

o

az@uip (underlying disease (%case)) it imnNLANFT NUBgINTId ATy
atinalafinunudnlunquitealadu induction 8 wasidusitzanlnnianguinnagn 60 1

vida 50 TganAufl 2 nazAanaduiulaings seium creatinine > 1.5 &1ANIIATEAIN CVA
J

(expanded criteria donor) mﬂﬂfi’mzjﬁ\wiﬂfmmzﬂﬁfum_induction neneldadnAty (36 wWafidus

vs 9 wlafidust; p=0.01) uarlunguffilaedlastiinduction & szogianAud Fuutuds flush §19lm

aunsziiaelalusiagilag (cold ischemicime)unnaanaudany i liFuen induction aeinadl

o o

TadNATY (681 + 542 wfi vs 504 + 469 1A - p=0.02) uananildanudmudn lungugaedi s

'
=

Fue induction H ARALTTEZINAIRARINNNIINE (mean follow up frmonths)) ANANNTIINGNT

o o

%50 induction aznelilaaTAs (40.1+ 15.9 1ARY vs 21.3 + 9.6-Lhaw ; p= 0.01)
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M99 4.3 WSaufinudayanugiussudengugiloanlasue induction Aungugilien

13lAsuen induction

Characteristics Induction Non-induction p-value
(n=99) (n=178)
Gender; Male/Female (%Case) 55.6/44.4 60.3/39.7 0.63
Body mass index ( mean + SD: kg/m2) 21.8+41 216 +34 0.70
Expanded criteria donor (%Case) 36.4 9.0 0.01
HLA-mismatche ( no MM + SD) CLSAF 146 27+14 0.33
Living / Cadaveric kidney transplant 343/ 65.7 43.6/56.4 0.27
(% case)
Cold ischemia time (mins ) 685 +¥42 504 + 469 0.02
PRA 14?} 8.9 1.50 + 6.55 0.99
CSA/FK506 (%Case) ] 89"}/ 10 7315 0.54
AZAIMMF (%Case) 1261 67253 57.7/42.3 0.11
Mean follow up (months) Aa2T .3-'-5-%_{9._6 40.1+ 15.9 0.01
2

DM (%Case) 2Ty 115 0.89
Underlying kidney disease (;?/q'f)ase) L

Unknown | 54(54.5) 47(60.2) 0.89

DN 19(19.2) 6(7.7) 0.78

Other 26(26.3) 45(32.1) 0.95

A1 eGFR by MDRD a2 AN serum creatinine

Wathdayadinszinfsaumeudeds eGFR by MDRD waz Alaat serum creatinine

senananguiLaef 1430 induction Aunguiilaelai1é3usn induction 1w 1,3,6,12,18,36 waz 60

A o ' ! 1= ] o 1 A o 0 o [ % dl dl
LB ﬁ@ﬂﬂ@ﬂﬂ’]ﬂim W‘].I’J’ﬂllilﬂ')’]llLLﬁ]ﬂl}’l’]\‘mu‘ﬂﬂ’NﬁJuﬂ@’]ﬂm (ANLLAANRNTINN 4.4, N3N 4.1 ,

4.2)




33

tzll = o a aaa ] % a o . . [ 1
19190 4.4 Lﬂ?‘il‘].lW]El‘Ll‘ﬂﬂﬁ"]ﬂ’]?Lﬂﬂﬂ{]ﬂ?ﬂ’]ﬁ]ﬂﬁ]’]ul’LWL’ﬁﬁ‘UW@u (acute rejection), ARTINITRETRA

Inlud (graft survival), Anta@ds eGFR by MDRD Ay ANL@At serum creatinine 3xudnanguiioed

16508 induction unguétlaain 165U induction 11 1,3,6,12,18,36 uaz 60 hau naslgnanale

Outcome induction Non induction p-value
Acute rejection rate 10(10%) 2 (2.5%) 0.09
(after transplant more than 1
year)
Graft survival (% case)
At 18 mo 100 >0.9
At 24 mo 100 >0.9
At 36 mo 100 >0.9
At 60mo © 957 >0.9
eGFR by MDRD (ml/min/1.73
At 1 mo 421 £11.9 0.65
At 3 mo 444 +11.7 0.35
At 6 mo 447 +13.8 0.22
At 12 mo +14.2 0.35
At 18 mo 4 +144 0.44
At 24 mo 48,5 +15.7 8.‘I +16.7 0.99
¢l a/
moereel Y4 g ngmwmﬂ T
At60mo 4} 46.9 +20.8 47.3 +18.9 0.65
"
Serum creati ; .
ﬂWﬂﬁ%ﬂ‘i@Hmﬂ’] UVhBd el | ose
At ‘q
1.52 + 0.56 142+ 0.34 0.14
At 3 mo
1.54 + 0.56 1.41 + 0.36 0.07
At 6 mo
145 + 0.46 1.38 + 0.33 0.21
At 12 mo
1.39 + 0.40 1.33 + 0.32 0.31
At 18 mo
1.38 + 0.44 1.35 + 0.31 0.54
At 24 mo
1.46 + 0.61 1.57 £ 117 0.53

At 60 mo
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nsMBARINSIIUTadbe

60

50
o \/
[
(=]
= 30 —4— Induction
=
4 —B—NMeninduction
& 20
o

10

0

1me  2mo
N3N 4.1 uansnisfTeuWeUA) @GR by MDRD %1 'fJf;liﬁiﬁJm induction wazngw

FilaelafldFuan induction

N

1.5

1.3

1.1

serumCr

0.9

0.7

0.5

AUEINENINGINS
CLALNARIYPVARY (AL

1 mo amo & mo 12mo 18 mo 24dmo 60mo

—— Induction

_—-—Nun incuction

n3197 4.2 uaman1sulFaLauAl serum creatinin szudnangugLaailiFuen induction Lazngu

filaaladléFuen induction

Acute rejection rate
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dl o v v ?/ ! a c = o a asa (4
AN TRYATDN EJJ‘iJQEI‘I/]\‘i@”ﬂ\‘iﬂ’ZEQJQJ’]QLﬂ?’]ZMLLﬁﬂULVIﬂU@m?’]ﬂ’]?Lﬂ mﬂgm‘mmmu"l,m

v

1REUWAY (acute rejection rate) wugisaasngu lidaNLANsNTueenllEd1ATY (induction

(2

10% vs non-induction 2.5% ; P = 0.09)

Graft and Patient survival
pry o v a s = [ 1 . |
m@mmmﬂ@mqmmwL‘Ll?ﬂumﬂu ammmmgsamm‘lm (Graft survival rate) 7511714

nguiilael#Fuen induction Aunguiilas1ailézuen induction Iaerld Kaplan-Meier survival

' 1 a o o

curve WesLWeL graft survival 71 1,3,5 T wuda Niuaee g Aty (p = 1.0) (AILARS
N3N 4.3) uazlinunadeTineeg) \

e

T/ BAN
of — AN
ol 22208\
S
2 6
?
5 a4
§ i A o induct
£ Lol qumwﬂmwmm — Incuctor
H —y Non-induction
ARIRIAIUNRIINYINY

10 20 30 40 S0 60 70

TIME

N3N 4.3 wWirauiey é/mﬂm‘;‘@g}?ﬂmﬂﬂm (Graft survival rate) 71 1,3,5 1 Tneild Kaplan-Meier

survival curve senaangNgaen e induction funguitaaildléiuen induction

AITWNSNDaU
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A o o a - = @ o v A a X )

WarhdayanndmaziiFaumay wlafidusaasdiloanininznisiaida Cytomegalovirus
(CMV disease ( interstitial pneumonia, bone marrow suppression Wa graft failure) ) , tafidus

2 dld a dgll a dl dl 1 1 dgll . . . -3 &

m@qamﬂwumq:mimmLsn'asﬂum@uwvl,uhm@ Cytomegalovirus (other infection), LUasidusuas
Filaeinmnzlasiuluaenga(Dyslipidemia) iesidusuadtoenil Avpainduduinen> 50%u43
gnonale post-transplant erythrocytosis (PTE)ulasidusaasdiloaniiniazlsanmanundalgn
tnele (post-transplant diabetes mellitus (PTDM)), Lilasidusiaaqgiaanininyuziss
(Malignancy), lafifiusaasdilosnininzunsndauniedaensss (Surgical complication)szndng
nangiloaléFuen induction Aungugilaefladlaéieg induction wudnliuansneiueeingg

HadnAty (m13197 4.5)

-
Complication laduction Non - induction p-value
(A#99) | (h=78)

CMV disease (% case) of Dot 4(5.1) 0.47
Other infection(% case) 23(23?3)?-} i 10(12.8) 0.45
Dyslipidemia (% case) 56__3(5_8.6) ’ 4 45(57.5) 0.95
post-transplant erythrocytosis @9_.1 ) ",T'Jf_._' 12(15.4) 0.19
(PTE) (% case) i : 77 4“

PTDM (% case) | aglio Ay SRR 5(6.4) 0.36
Malignancy (% case) < 3% Qe 4 0.95
Surgical complication (%cas-e‘) ! 3(3.1%) 6(6.73.0’/;) 0.29

;119199 4.5 nlFaume@Runindaus SuiSnaRdIat AN A inddction funquduaenlalésu

211 induction
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wWEauiiauennga Calcineurin inhibitors TaaiFauisussuinangugilaenlasy
21 cyclosporine (CsA) wazngueilaanlasuen tacrolimus (FK506)

L4

TayaNugIuuaznamsAnaatilaniinsnlunsdnm

RINNNIANTA ﬁ;:iﬂqméqumiﬁﬂmﬁwumﬂ%f]mu 177 978 wiisglaentlu 2 ngu Aa nga
filaeléFuen cyclosporine 41191 162 318 waz nawfaeiliFueN tacrolimus 41uaw 15 318

%’@H@ﬁuﬂmmmmjmp}jﬂfmﬁlé’%um cyclosporine(CsA) waz ngugitlaeildsuen
tacrolimus (FK506) (Fauandlu 1919 4.6) Iagnuadil iasidusiaaqgizaalamania( Recipient
male (% case)), AlRAadTTiiaane (body mass indexX (fMean + SD: kg/m2)), $NNIYAINIID
gaNFuANHUANAN TesTTialile fiedHA-mismatthe) WeskisasdUae a5y lnanngisana
TniAeTan (Cadaveric donor(% case))’, A1axiNs1899Em1 Ab 11 serum 4935108l (panel
reactive antibody (PRA)), itlesiivgaluilatinisn lszdifaimamany (DM (% case)),wefifus
°ané’ﬂwﬁﬁimﬂizﬁﬂﬁqﬁﬂumLwﬂmwéﬁutﬁi@xmmm (underlying disease (%case))
wesidusiusannlafifagunniin 80 Ui 50 Jaaniull 2.11ezRennusulaiings,serum
creatinine > 1.5 ,41WAN1TANLAAN GVA (expandeofcntena donor), 'izf;l:mm[%uwiémmlﬂ“]d
flush &191m @ummmwimhmmﬂm (Cold |schem|c: nme(mms)) , Lﬂmiéﬁuﬁmméﬂfmﬁiﬁ?umﬂ
 induction , mL@mmmqummmmmmﬁﬂm(mean{cﬂ@w up (months)), Lﬂﬂ‘iéﬁuﬁmméﬂmﬁ

F94711 hemodialysis Nerlu 2 dilaviudsilananele cq_’eray graft function (DGF)) 984gtlae17ivaa9

ﬂf\]&li&lllﬁ’JWNLLﬁlﬂﬁIW\iﬂu@ﬂ’]\iNuﬂ@Wﬂm

vaamqiinmemﬂun@umﬂqmimum cyclosporine mﬁfamummmﬁfmﬂmum

myclophenolate mofetil (MMF) 9 lugnsenaHANIY u@ﬂﬂfiqmjwﬂqwim%m tacrolimus

a

I Ao o o '3

atNNURAATY (32.9 iafidusivs 66, 1afifus, p=0:03)
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;113199 4.6 WFaumsudayauguszudenguidilanliiuen cyclosporine(CsA) it nguitlaam

49

165811 tacrolimus (FK508)

Characteristic Cyclosporine Tacolimus | p-value
(n=162) (n=15)
Gender; Male/Female (%Case) 95(58.6) 7(46.7) 0.53
Body mass index ( mean + SD:kg/m2) 21.8+34 21.0+ 3.7 0.46
Expanded criteria donor (%Case) 38(23.5) 4(26.7) 0.78
HLA-mismatche ( no MM + SD) 27 +1.4 2.33+1.54 0.32
Living/Cadaveric kidney transplant (%-case) 3%.6/62.4 40/60 0.17
Cold ischemia time (mins ) (o) ol N 478+ 503 0.32
PRA 1. S NG 0 0.43
induction (%Case) _, 89(55) 10(66) 0.54
AZA/MMF (%Case) J 150(67.1)/62(32.9) 6(40)/9(60) 0.03
Mean follow up (months) 'r-‘f'jf_._! 29.6+ 16.3 291+ 7.7 0.88
]
DM (%Case) . 29(17.9) 1(6.7) 0.45
DGF (%Case) (~— - 13(8) 2(13.3) 0.82
Underlying kidney disease (%Case)
Unknown
DN 90(55.6) 11(73.3) 0.39
Other 24(14.8) 1(6.7) 0.37
48(29.6) 3(20) 0.45

A1 eGFR by MDRD Wa% A1 serum creatinine

WarhdayandnanziitFaumsuAIeas eGFR by MDRD waz ANlaat serum creatinine

senananguiiaeflé3uen cyclosporine(CsA) waz nguithanlafuen tacrolimus (FK506)

11 1,3,6,12,18,36 uay 60 tnau nasdandiela wudnlddAnuLanAfeiuasinalda g1y
L1 o

(FILAPIRNTIGN 4.7, NINN 4.4 |, 4.5)

A o




39

tzll P o a aaa ] % a o . . o 1
199N 4.7 Lﬂ?‘il‘].lWlEl‘].l‘ﬂﬂﬁ"Wﬂ’]?Lﬂﬂﬂ{]ﬂ?ﬁ’]ﬁ]ﬂﬁ]’]ul’mmﬁuwau (acute rejection), BARTINITRETRA

Inlual (graft survival), ANia@e eGFR by MDRD uaz A&t serum creatinine svudnangugilogi

165U cyclosporine (CsA) fiunguitlhanlafuen tacrolimus (Fks06) 1w 1,3,6,12,18,36 uaz 60

\hew uaalgnanale
Outcome Cyclosporine Tacolimus p-value
(n=162) (n=15)
Acute rejection rate (% case) 10 (6.1) 2(13.3) 0.6
Graft survival rate (% case)
At 12 mo 100(15) >0.9
At 18 mo — 100(15) 0.87
At 24 mo 100(15) >0.9
At 36mo 100(15) 0.75
At 60 mo / 100(13) 0.85
eGFR by MDRD (ml/min/1.73m2) /
At 1 mo 9.8 £ 10.2 0.35
At 3 mo 42.2 + 91 0.38
At 6 mo 39.8 + 101 0.13
At 12 mo L AR 422 + 9.4 0.21
At 18 mo : ’*A + 125 0.70
At 24 mo + 16.3 0.78
At 36 mo ¢ + 13.7 0.50
At 60 mo Gi wmm | f“fl 511.8 0.96
Serum creatinine (mg;l/d:|4_r SD) . e
¢ e/
RIANTIING Ny |
Z\amo 48 + 04 ¢ 1.68 = O. 0.12
At 6 mo 1.48 + 0.50 1.60 + 0.36 0.38
At 12 mo 142 + 042 149 = 0.27 0.54
At 18 mo 1.36 £ 0.38 1.38 + 0.33 0.90
At 24 mo 1.38 £ 0.39 1.35 + 0.35 0.81
At 36 mo 1.50 £ 0.70 152 + 0.38 0.94
At 60 mo 1.565 + 1.03 1.36 £ 0.29 0.50
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60

50

40

30

GFR:by MDRD

20

10

nE AR IS LI‘H‘EI&-L[F'I

—+— Cyclospaorine
—B— Tacrolimus

1mo 2mo & mo o 60mo

N3N 4.4 WEauisuA1Ras eGER b m/d( dananELgilasuen cyclosp

waz ngugilaefl#Fuen tacrolimusdFK808) il 1,3:6,12,18,36 45,60 ihaw nasilgnongle

orine(CsA)

1.8
1.6
1.4
1.2

0.8
0.6
0.4
0.2

serum creatinine

——Cyclosporine

—m— Tacrolimus

P

= ¢ = L%
TR T ANTA NI T

N3 4.5 uFaumeuA@an serum creatinin senanenguEiloeN1Fzuen cyclosporine(CsA) uay

nguiilaefl#Fuen tacrolimus (FK506) 11 1,3,6,12,18,36 uaz 60 1haw wastlgnangle
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Acute rejection rate
tﬂl o v a L a o a aaa (4 a [
Lﬂﬂuqﬂﬂﬂu@ﬂqqLﬂﬁ"]zuL‘LE“FJ'ULV]HU@[;]?']ﬂ']?Lﬂﬂﬂ{]ﬂ?ﬂqmﬂmqu1MLﬂﬂﬂW@u (acute
rejection rate) sxudenguithanlafuen cyclosporine(CsA) uaz nangilaanlizuen tacrolimus

o o

(FK506) TdwumanuuansnsiuasnsliiadnAty(cyclosporine 6.1% vs tacrolimus 13.3% ; p=0.6)

Graft survival

dl o v a o a [ 1 . J
LN@u’W“II’ﬂN‘]Z\]N'VJLﬂﬁ"WZWLLE‘F;I‘LILVIEI‘LI ’ﬂﬁl‘é‘ﬂﬂ'\ﬁ"ﬂ%i‘ﬂﬂ“ﬂﬂﬂ‘lﬂ (Graft survival rate) $&139

naueiloaléFuen cyclosporine (CsA) uag 1 1450en tacrolimus (FK506) Taerld

Kaplan-Meier survival curve /3L T wudn Tdusnsnafuesned

@ o o

Hed1ATY (p=1.0) (AILARINTINT

1.25
1.01
.84
= .64
g
S5 4
G
g . ‘a o/ CSA KK
E 0.0 ﬂ u 8 ’J V] ﬂ w w 8 q ﬂ ‘j — Tacrolimus (FK506)
AL o
§ _ v & o el — Cyclosporine (CsA)

TIME

N3N 4.6 wWsaumey dnsnisatsannasls (Graft survival rate) # 1,3,5 T Taalld Kaplan-Meier
survival curve senanenguiilas1éizuen cyclosporine (CsA) fiu nguiilaaiilfizusn tacrolimus

(FK506)



NANASUNTNDDU

Lﬁﬂﬁ’]ﬁ’mﬂm\lﬁLﬂﬁ?’]tﬁLﬂ?ﬂULﬁﬁlu Lﬂmﬂf'ﬁuﬁmm;ﬁﬂwﬁﬁqumﬁﬁm%@ Cytomegalovirus
(CMV disease ( interstitial pneumonia, bone marrow suppression Wag graft failure) ) , LUasidus
m@qﬁﬂwﬁﬁqum@ﬁmLéﬂ/@mﬁmﬁuﬁiﬂﬁﬁt,%@ Cytomegalovirus (other infection), Uafifusues
filaefifnnazlasuluienga(Dyslipidemia) ieffusasdieifl Apromdudiuidens 50%uds

gnangle post-transplant erythrocytosis (PTE)ulasidusaasdiloaniniazlsanuaundalgn

onale (post-transplant diabetes mellitus (PTDM)), Liasidusiaasgiaanininzaziss

(Malignancy), wlafifusaasgiloandninzunandensnidasnssu (Surgical complication) 91374

mjwﬁﬂ’mmﬁ?‘um cyclosporine (CsA) il ﬂ@juéﬂaﬂmﬁ%m tacrolimus (FK506) Wyl

wANFNNIUE N1 ATY(AN9719%1.4.8) J

Complication cyclosporiri'p tacrolimus p-value
(nF99) = % (n=78)

CMV disease (% case) 7(4.3) d 0 0.89
Other infection(% case) 32(19.8) T:‘. |, 6(40) 0.13
Dyslipidemia (% case) 99!(_5”6.8) J 11(73.3) 0.33
post-transplant erythrocytosis ABE4) £ "T_J:‘ 3(20) 0.54
(PTE)(% case) .

PTDM (% case) - 16(9.9) .77, 0.65
Malignancy (% case) 1 (0.6%) Ot 1.0
Surgical complication (% case) 9(6.5%) 0 0.74

F19797 4.8 it uis ANz I Ndeuss I NNgNELa iFUsN cyclosporine (CsA) iU ngw

gilaenleFuandacrelim(s (Fx506)
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wWiauiauenlungu Antiproliferative agent tmenilSauvisungueiloanlasuan
azathiopine (AZA) nu ﬂ@:ugﬂ'mﬁ‘lﬁ%’um mycophenolate mofetil (MMF)

TayaNugIuuaznanmsAnaatilaniinsnlunsdnm

AINNANE ﬁé’ﬂqmqmmiﬁﬂmﬁwmm"’mfsu 166 918 wiivgiloentlu 2 ngw Ae ﬂ@jméﬂfmﬁ'
1#5usN azathiopine (AZA) a71491 108 318 LAY ﬂ@uﬁﬂwﬁiﬁﬁmm mycophenolate mofetil (MMF)
ATUIU 58 118l

%@Haﬁugmmmﬂ@;w’jﬂqaﬁlé’%m azathiopine/(AZA) uaz ngudtlaeiilésuen
mycophenolate mofetil (MMF) (siauandlu #1399 4.9) hefugnil wlefifuduesdizanalawmeaie
( Recipient male (% case)), AR AR RNAAN NS (body-mass-index ( mean + SD: kg/m2)),

2 1
FNNEAINIDLBNTUANNLANF N asTTaaLE ( HLA-mismaiche) , ANdNAMSIa97AU Ab 1

6

serum 294EJ9¢l (panel reactive apiibody (PRA)), lladid ummNﬂfmm‘ﬂmﬂiymmmﬂmm

vd‘(z

(DM (% case)), Lﬂm‘mummmﬂqmuimﬂiﬂ N ummmimmmimmmvmmm (underlying

disease (%case)) iafidus u?mn”l,mmmmmnﬂm 60 1l %92 50 UdaNFuU 2 N1zAAAIINAL
J
T@‘Vlmm serum creatinine > 1.5 @111FNATAHAN CVA (expanded criteria donor) , 28121948

FausGuut s flush &191m @ummqmﬂmﬁlumwmﬂ ﬁcold ischemic time(mins)) , lasidusaas

frloeldFuannga induction | Lﬂmmummgﬂqwimmmﬂqm calcinurin inhibitors (CSA/FK506

(%Case)) $axlugasana)RANY, ANLELITEZIAIARARINNNINE(mean follow up (months)),

q

wafidusuesdiangewin hemodialysis nagly 2 dilaaviuastlansdeds (delay graft function

@

[ %

(DGF)) aagilaevivansngudiflantaunnsnsiuasnadisizidga Ay

7

wsinenglafimunudn Tengugiaanlaiuen azathiopine ittefidusaasdtaailéiulaann

v o o a/

Hu3aAladeddn (Cadaveric donor(% ease))Aaanitmycophenolate-mofetil aeinaN & A

a

(55 Lasidus vs 74 1asiedis ; 'p=0.02)
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o

197 4.9 WFauineudeyanuguszndnnguithenldiuan Azathioprine (AZA) Augilaemldzy

811 Mycophelate Mofetil (MMF)

Characteristics AZA MMF p-value
(n=108) (n=58)
Gender; Male/Female (%Case) 59(55) 33(57) 1.0
Expanded criteria donor (%Case) 22.6 24 0.98
HLA-mismatche ( no MM + SD) 2.62 + 1.43 2.7 + 1.38 0.50
Living / Cadaveric kidney transplant A9 26/74 0.02
(% case) 2
Cold ischemia time (mins ) 561 | -52 680 + 500 0.59
II:L
PRA( no MM + SD) ___1 L2 4 6 1.97 + 10 0.54
Induction (%Case) 463 40.3 0.46
CSAFK506 (%Case) " 94486 84/16 0.07
Mean follow up (months) /7728, £169%, 35+ 13.6 0.12
DGF (%Case) 6657 +8(13.8) 0.14
DM (%Case) 17(16.6) 9(15.5) 1.0
Underlying kidney disease(%Case)
Unknown 68(64.21) 27(46.6) 0.72
DN 14(13:2) 9(45.5) 0.74
Other 24(22.6) 22(37.9) 0.83

eGFR by MDRD Wag A1 serum creatinine

WarihdayanndnanziiifsaumalaIeat eGFR by MDRD waz ANlaat serum creatinine

¥

seananguiiloenlffuen Azathioprine (AZA) Augilaenléiuan Mycophelate Mofetil (MMF) T

a

1,3,6,12,18,36 uaz 60 1w uadtlgnanels wudnliiaauuansisiuasafilidAny(Aanans

m1919% 4.10 , N9 9 4.7 |, 4.8)
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[51’1‘3"1\‘1‘1/1 4.10 Lﬂgﬁ‘fﬁl‘i_lLV]iI‘].lﬂ[;‘]?’]ﬂ’]?Lﬂﬂﬂ{]ﬂ?El’]5]@5]’1%1[3]L@1EI‘LIW@H (acute rejectlon) ﬂlﬁ]?’m’]ﬁ“ﬂm"ﬂﬂ
1m1uu (graft survival), ANaaE eGFR by MDRD Lag ANLRAE serum creatinine a‘vmﬁx‘mﬂqmﬂmu
&1 Azathioprine (AZA) ﬂuaﬂfmwvl,m‘um Mycophenolate mofetil (MMF) 114 1,3,6,12,18,36 Was 60

ihaw naslgnongle
Outcome AZA MMF p-value
(n=108) (n=58)

% Acute rejection 7.4(8) 6.8(4) 0.87

% Graft survival
At 12 mo >0.9
At 18 mo 100 (57) 0.45
At 24 mo >0.9
At 36 mo 0.45
At 60 mo 1(51) 0.65

eGFR by MDRD (ml/min/1.73
At 1 mo 1 +£11.9 0.53
At 3 mo 444 +11.7 0.54
At 6 mo 447 +13.8 0.78
At 12 mo 46.0 £14.2 0.66
At 18 mo 4 +14.4 0.88
At 24 mo +16.7 0.78
At 36 mo 4@7 +253 0.67
At 60 mo flan ?5i§ F 1§|.4"-diIr : ﬁz.gﬁig.g 0.43
Serum creatinine (mm L L | [I J

At 1 mo N 1.54 +0.46 & 155 £ 04700 0.93
Al BT i b A 1A VLEL AR B oss
At quo 1.50 = 0.50 147 + 044 0.74
At 12 mo 142 + 0.40 1.43 + 0.40 0.75
At 18 mo 1.35 + 0.37 1.36 + 0.37 0.85
At 24 mo 1.34 + 0.33 140 + 0.44 0.35
At 36 mo 147 = 0.71 1.54 + 0.59 0.48
At 60 mo 152 + 0.73 151 + 1.16 0.94
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60

50

40

30

20

eGFR by MDRD

10

1 mo 3mo 6 mo 6mo 60mo

7N 4.7 Wiaunausaas eGER b m/d(

gilaaleFuen Mycophenolate mofétil

—e—AZA

—=—NMMF

s,

N

186
1.55
15
1.45
1.4
1.35

serum creatinine

1.3

1.25%

1.2

1089 W3 Azathioprine (AZA) Ay

18,36 az 60 1w uadLlgnainels

AUt INENTRENS

?mn 3mo & mo 12mo 18mo 24mo 36mo  &0mo

——ATA
—=— MMF

N3 4.8 WsaumeuALRAY serum Creatinine senangiiloanléFuen Azathioprine (AZA) fiu

Filoe1#3usn Mycophenolate mofetil (MMF) 1u 1,3,6,12,18,36 waz 60 haw uastlgnana’le
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Acute rejection rate

dl o v a s = o a aaa ] £ = o
LNﬂuqﬂ'ﬂNﬂ@quLﬂ?']:fﬁﬁ.@ﬂuLVIHU@E”]?Wﬂ"I?Lﬂ@ﬂgﬂ?ﬂqmﬂmquimL'ﬂﬂUW@u (acute
rejection rate) sxud gl 1#3unn Azathioprine (AZA) fugilaef1#3uen Mycophenolate

N o o

mofetil (MMF)ldwupauuansnaiuadnailidadnAny (8 wWefidus vs 4ilafidius ; p=0.87)

Graft survival
dl o v a e = [ 1 . '
LN@HW?@H@N']QLﬂ?qz‘ﬁLﬁﬂ‘UW}ﬂU @m‘i’]ﬂ'\'a‘ﬂ%?ﬂﬂ“ﬂﬂ\ﬂlﬂ (Graft survival rate) ToUIN
| dl Yo . . [ % | dl Y . L4
filoaleFuen Azathioprine (AZA) fugilailéfilen Mycophenolate mofetil (MMF)Tmerld
Kaplan-Meier survival curve W3eiLiiein graft survival #1,8,5 T wudn lduwansnaiuesinedl

o  ar

HadATY (p=1.0) (Aeuanana Iy 4.9)

Graft survival

12
1.01 = ¥
81 i,
C_>U 2 A
E .6¢ I
S
%)
e A1
©
(@)}
q) -
2 AZAVSMVF
EG Myclophenolate mofetil (MMF)
S5 00
g —= sAzathioprine (AZA)
O -.2 - - - - - C

10 20 30 40 0 60 70

TIVE

N9 4.9 WeuWey dnsnisetjsanuadle (Graft survival rate) 71 1,3,5 T Ineld Kaplan-Meier
survival curve senananguitlaenladuen Azathioprine (AZA) uazngugilaeilfzuen

Mycophenolate mofetil (MMF)
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Mazunsndau

Lﬁﬂﬁ’]ﬁ’ﬂﬂﬂm\lﬁLﬂﬁ?’]féﬁLﬂ?ﬂULﬁﬁlu Lﬂmﬂf'ﬁuﬁmm;ﬁﬂwﬁﬁqumﬁﬁm%@ Cytomegalovirus
(CMV disease ( interstitial pneumonia, bone marrow suppression Wag graft failure) ) , LUasidus
m@qﬁﬂwﬁﬁqumiﬁmLéﬂ/@fﬂﬁmﬁluﬁiﬂﬁﬁt,%@ Cytomegalovirus (other infection), Uafifusues
filaefifnnazlasuluienga(Dyslipidemia) ieffusasdieifl Apromdudiuidens 50%uds
gnanale post-transplant erythrocytosis (PTE)Lﬂ@'ﬁS’ﬁuﬁmmﬁjﬂQEﬁﬁﬂﬁquiﬁme’muﬁqﬂ@ﬂ
anellm (post-transplant diabetes mellitus (PTDM)), Lﬂﬂﬁ;ﬁuﬁ‘ﬂméﬂfmﬁﬁmf;mzﬁd
(Malignancy), Lﬂ@'ﬂéﬁuﬁmm;’jﬂwﬁﬁmqumm%@umaﬁmmm (Surgical complication) §£¥914
ﬂ@uﬁﬂqaﬁiﬁﬁlm Azathioprine (AZA) Lmzmjué’ﬂqaﬁiﬁ?ﬂm Mycophenolate mofetil (MMF)

N o o

wuan lusnsneiued N Nils a1 Any@aaaNg 4.11)

Complication AZA '1 MMF p-value
(1 108) 4 (n=58)

CMV disease (% case) 75_(4.7) “ 4 2(3.4) 1.0
Other infection(% case) 24(22.6;: 12(20.7) 0.92
Dyslipidemia (% case) VQ]:§57.5) ",T'Jf_-_' 39(67.2) 0.23
post-transplant erythrocytosis "':"15(14.2) TJ 5(8.6) 0.43
(PTE) (% case) : L e

PTDM (% case) [ = 10(9.4) B( r-03) 0.85
Malignancy (% case) | 1(0.9%) 0 10
Surgical complication (%.case) 7(6.6%) 2(3.4%) 0.62

o

F1979% 4.11 WEsuisunnazunsnden.szud WiauildiusT Azathioprine (AZA) fugiaen sy

£1 Mycophenolate mofetil (MMF)
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P 1 L al L a v s 1 .
wWiauiaungudilienlasuanaginunuluwsazgmasen cyclosporine +
azathiopine , cyclosporine + mycophenolate mofetil , tacrolimus + azathiopine LR
mycophenolate mofetil , minimize cyclosporine + sirolimus

TayaNugIuuaznamsanaailanitsinlunsAne

annsAnm AilaasannisAneisunadua 177 e gty 4 ngu Ae ngw
gilaaliFuen cyclosporine + AZA 41191 100 9181, nguiaef1#3usn cyclosporine + MMF
A9 49 318, nguELhe1FFuen tacrolimus + AZA e MMF a1uau 15 318 uaz ngugaei

1#5u81 minimize cyclosporine + sirolimus AU 397

Tayaiugureanguioeiibnauenis 4 afu (ANlansiun1ing 4.12) Tnenudid

a

wafidusuesdidanalaimazia( Recipiehimale (% case)), Alaat ATTiNaanie (body mass

index ( mean + SD: kg/m2)), TNNagddRdauTIALINLANRAIsasTinlileLEa ( HLA-

v o & o

mismatche) , AMGNANTURITEAU A LySerum mm’éﬂw (panel reactive antibody (PRA),

]
o

wasidusuesfiaanilsnilszaafiownig i (DM (% case), ilafiiumaasdilasnilsnilszansion
o A ,
uamg e Faiausiazarmg(undedying disease (%case)) Wasidusfisanlaniang

3

11nnd1 60 T vive 50 Tsanfuil 2 Aodfenanmsinlafings,seum creatinine > 1.5 ,A1AN"3A"Y

A7N CVA (expanded criteria donor) | 3veldqaisiaus s flush 41915 aunszieanslalusn

filae (cold ischemic time) , ulefifusiaadiilnenldfuannau calcinurin inhibitors (CSA/FK506

(%Case)) #axlugnananigaiy, iWedidusiaesiilaansiesma hembdialysis Nty 2 dlanu

wastlgnongle (delay graft furiction (DGF)) aasiiaamisanan it ag iusnsinaiuesineilitdAny

wriaeinalafimunudn nqutaeildiuan minimize cyclosporine + sirolimus HALAE

A o o

srazIIAAARINNNIINEA(meandollow up(months))HaNgNpANBUAEIEIIZ1ATY (0=0.01) ,

= & o L ai Vars I 1 4 dl 1 N o o o
ezl wWefidusuasiiliun1AFUEIngd induction InnnPngNates Tllean ATy (p=0.01)
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o

dl = ¥ d” U 1 v dl Yo a Yy 1
AN 4.12 Lﬂ?ﬂULmﬂum@H@wuﬁm izmwﬂ@uQﬂqmimumnmgu@u ULAATGRAT
cyclosporine + azathiopine , cyclosporine + mycophenolate mofetil , tacrolimus +

azathiopine 38 mycophenolate mofetil LlAaE minimize cyclosporine + sirolimus

Characteristic Cyclosporine | Cyclosporine | Tacrolimus | Cyclosporine | p-value
+ AZA + MMF + AZA or +Sirolimus
(n=100) (n=49) MMF (n=13)
(n=15)
Gender; Male (%Case) 55(55) 30(61.2) 7(46.7) 10(76.9) 0.34
Body mass index 21.4 +3:8 2223900909+ 18 | 226%35 | 049
( mean + SD: kg/m2)
HLA-mismatche 2.6848 1 445 #2270 % 83 (tohe- ) 21+16 0.34
(no MM +8D) [_ P
Living /Cadaveric 44156 24.5/7;5.5 50750 46/54 0.13
kidney transplant - ,- .
(% case)
Cold ischemia time 536 + 540 |-=536 + EO‘ , 575 + 628 5984559 0.65
(mins ) VT'J
PRA ( no MM + SD) ng2 6 | 27%12 | 0 0 0.54
Induction (%Case) 58 36.7 507 100 0.0
Mean follow up 28.8+16.3 35.8 £14.1 273 +£6.7 126 +£9.8 0.01
(months)
Expanded criteria 23 22.4 16.7 30.8 0.91
donor (%Case)

eGFR by MDRD &g A1 serum

WatihdayanndainziiitFaumauaaat eGFR by MDRD uaz AL@At serum creatinine 3310

serananguiaenFiuananAN

o

Uusazgm? cyclosporine + azathiopine , cyclosporine

+ mycophenolate mofetil , tacrolimus + azathiopine 99 mycophenolate mofetil LAY

minimize cyclosporine + sirolimuslu 1,3,6,12,18,36 waz 60 hau wastlgnanels wuanlud

ANUANANNT UL N NTE A ATY(Aalanamnsneil 4.13, N3¢ 4.10 , 4.11)




o1

F19799 4.13 Wraniiaudnanafialisasesiulanlaunais (acute rejection), AMaAe eGFR

a

by MDRD uaz AMiaag serum creatinine senananguitlaenliiuainagiAuiuusazgns Ae

q

cyclosporine + AZA , cyclosporine + MMF , tacrolimus + AZA Y138 MMF WA minimize

cyclosporine + sirolimus u 1,3,6,12,18,36 uaz 60 taaw uaalgnanale

Outcome Cyclosporine | Cyclosporine | Tacrolimus Cyclosporine | p-value
+ AZA + MMF + AZA or + Sirolimus
(n=100) (n=49) MMF (n=13)
(n=15)
Acute rejection rate 6(6) 8.1(4) 33.3(2) 0 0.53

(%case) 4

eGFR by MDRD

(ml/min/1.73m?2) :
At 1 mo 43.9 + 1803 4 Aot ¢ 13';1"' 375+129 | 455x12 0.65
At 3 mo 462 + 150 4 444 120 389 5.4 48.7 + 11 0.56
At 6 mo 456 £148 |[45.94 153 43752129 44.8 + 12 0.52
At 12 mo 474 +14.2 1| 4664+ 15.§Jf"-_ 389154 48.3 +13 0.66
At 18 mo 491 +126 | 4z5 + 15.3;:'_:?-’:2{2.1 £10.4 | 47.2£105 | 0.60
At 24 mo 49.3,+ 1307 460 16,0 | 496, | 535159 | 0.88

Serum creatinine v

(mg/dl £ SD) _

At 1 mo 1.54 17’0.47 1.56 £ 0.47 1.54+ O.A:1 1.38+£0.35 0.65
At 3 mo 1.48 £ 0.55 1.47 £0.85 1.68+ 04 1.28 £0.29 0.18
At 6 mo 1.48 £ 0.50 1.46. % 0.49 1.60 £ 0.36 143 +0.44 0.79
At 12 mo 140 £0.41 1144 £0.44 149 £0.2¢ 1.31 £0.36 0.66
At 18 mo 1.34 £ 0.37 1.40 £ 0.40 1.38 £0.33 1.34 £0.28 0.84
At 24 mo 1.33+ 0.34 1.46 £ 0.46 1.35+0.35 1.24 £0.39 0.22
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N WLERINIFI L @Q“Lﬂ

60
50 s .
M
a 40 P —
1’
S ——CsA+AZA
> 30 —=— CsA+MMF
o —— FK506+AZA or MMF
© 5 ~ SRL+CsA
10
0
Tmo 3mo
N3N 4.10 uaunsLARAE 6GFR Jne lFuannanRANuLsazgns

cyclosporine + AZA , cyclosporing AZA iz MMF Lag minimize

cyclosporine + sirolimus 1141,3,6,1

AU INENTNEINS
RINNTNUNINYAY
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nadnIAIAS anT LU

1.8
16 /ﬁ\,.
1.4 &%
c 12
=
‘g 1 ——CsA+AZA
G —=—CsA+MMF
£ 038
S ——FK506+AZA or MMF
» 06 SRL+CsA
| ——— "! e ———
N 7N
B ///ﬁl\\\\
0
1Tmo 3 mo 12'mo i
U ,J
J".l -!a
ngd 4.11 Wlsuieudede seplr rétﬁ%b' naNg wimnmnm RANMULsazgms

Z 138 MMF Wwaz minimize

Q.

Acute rejection rate

\WHarhdayanid mevﬁ@ﬂumﬂ imﬁifa@ﬂmaﬂuwﬁu (acute

rejection rate) a‘mqwﬂ@uNﬂfmiﬂ,wmﬂmnmmmq 4 nguwudn lddaNuansinaiuesi el

q

Srindty (oyciosporinf®) Azh B koSl B4 dosbohte BN 4 albefst vs tacrolmus +

AZA vita MMF 2 el vs minimize cyclogporine + sirolimus 0 tlafius); p=0.53)

ARIANNIUARTINE IR Y
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Graft survival
dll o v a e a o [l . 1 1
LQJ’ﬂu’T‘II’ﬂﬁ;I]@N’VJLﬂ‘E’WZVL‘LG‘F;IUL‘V]F;IU ’ﬂl;‘]i"mﬂﬁ"ﬂ%ll‘j"ﬂﬂ‘llﬂ\ﬂm (Graft survival rate) TUINNQN
E}'ﬂ’mmﬁﬁlm cyclosporine + AZA , cyclosporine + MMF , tacrolimus + AZA 138 MMF |,
minimize cyclosporine + sirolimus el Kaplan-Meier survival curve wEauey graft survival #

1,3,5 T wudn ldumnsinaiueerefidadnAty (p=1.0) (Aeuanins iy ldunnsreiueenefidadAny

(FaUAPININT 4.12)

Graft s ';‘ "///

1.2 —
1.0' — N -
ryﬁll\m\

©
>
'S .6"
1SS
a REGIMENT
E A — CsA + sirolimus
o o
O —— FK506 + AZA or MMF
Q 20
S o
B Y = 9 CsA + MMF
_s 0-0. T Jl
= _ GCsA+AZA
S -2 o

201'&40

ﬂ‘lJﬂ’J 'Vlﬂ‘ﬂ‘ﬁwmﬂ‘i
— @qﬂ AN m;z;u UADDEIAE e

survival curve LMQ’NH@NNUQ&M@TUH’] cyclosporine + AZA , cyclosporine + MMF |, tacrolimus

+ AZA ¥58 MMF a2 minimize cyclosporine + sirolimus



55

Mazunsndau

Lﬁﬂﬂ’]‘ﬁ’aﬂﬂm\lﬁLﬂﬁ?’]tﬁL‘]ﬁﬂULﬁﬁlu Lﬂmﬂf'ﬁuﬁmm;ﬁﬂqaﬁﬁqumﬁﬁm%@ Cytomegalovirus
(CMV disease ( interstitial pneumonia, bone marrow suppression Wag graft failure) ) , LUasidus
mmﬁﬂfmﬁﬁqum@ﬁmLéﬂ/mﬁm'éuﬁiﬂfﬁt,%@ Cytomegalovirus (other infection), Uafifusues
filaefifnnazlasuluienga(Dyslipidemia) ieffusasdieifl Apauidudiudens 50%uds
gnanale post-transplant erythrocytosis (PTE)Lﬂ@'?LS'ﬁuﬁTmmﬁjﬂqaﬁﬁﬂﬁqziiﬁme’muﬁqﬂzﬁﬂ
anellm (post-transplant diabetes mellitus (PTDM)), Lﬂﬂﬁ;ﬁuﬁﬁm\itﬁﬂf;ﬂﬁﬁmqmzﬁd
(Malignancy), Lﬂ@'ﬂéﬁuﬁmm;’jﬂfmﬁﬁmqzLLmﬂs’ﬁ@uW’NﬁT@ﬂﬂﬁu (Surgical complication) §£¥914
ﬂzjwiﬂ’mﬁﬁﬁlm cyclosporine + AZA |, cyclosporing“tMMF , tacrolimus + AZA 138 MMF LA

minimize cyclosporine + sirolimus.( PRSI 4:44)

Outcome cyclospering!. cyclosporine |- tacrolimus minimize p-
+ AZA + MMF + AZA or | cyclosporine | value
(n=100) (n=49) MMF + sirolimus
{ (n=15) (n=13)
CMV disease (% case) 5(5) S(a) 5 0 0.69
Other infection(% case) 21(21) 9(18.})_, 6(40) 2(15.4) 0.32
Dyslipidemia (% case) 57(57.5) 32(65;?3;']_"4 11(73.3) 3(23.1) 0.02
post-transplant 13(13) £ 4(8.2) - 3(20) 1(7.7) 0.58
erythrocytosis (PTE) (% 7
case)
PTDM (% case) 10(4Q) 5(10.2) 1(6.7) 17.7) 0.85
Malignancy (% case) 1 0 0 0 0.85
Surgical complication 7(7%) 2(4.1%) 0 0 0.51
(% case)

P399 4.14 uBsunaunzunsndew szudenguiiloanléiuan cyclosporine + AZA

cyclosporine + MMF , tacrolimus + AZA 138 MMF LA minimize cyclosporine + sirolimus

The Cox regression model of graft survival at 5" yr

dll o v a rdll [ % dld ! o 1 .
LN@'H’]“H@N“@NWQLﬁﬁ"]ﬁﬂLW‘ﬂM”lﬁ@@ﬁW]NN@m@ ‘ﬂﬁ]ﬁ"]ﬂ’]?‘ﬂ%ﬁ‘ﬂﬁﬂl'ﬂ\ﬂm (graft survival rate) Ine

14 The Cox regression model (AIUAAIAI919T 4.15) Wud T1ade fiiFanalawetng( Recipient

male (% case)), ANLRABATINIANIE (body mass index ( mean + SD: kg/m2)), tlafidu

CY Aa

ANLITATN
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nfiflengannndn 60 T vise 50 Tsanifudl 2 nazenusuladings,serum creatinine > 1.5,
AMANIIANEAIN CVA (expanded criteria donor) ,HLA-mismatche , Adusingaasszsiu Ab T
serum 22451138l (panel reactive antibody (PRA), éﬂfmﬁm’iﬂﬂ?:'ﬁﬁﬁqmwmu (DM (% case)),
T@mﬂizﬁﬁﬁqﬁL‘ﬂumLm”l,mmém*\uwimmm (underlying disease (%case)), izﬂmm;ﬁ LUl G:m
utuda flush &n9ln aunsziaanslalusadilag (cold ischemic time) , ftlaefldFuanngs calcinurin

o ¥

inhibitors (CSA/FK506 (%Case)) s lugmstnnanfduri, fulanfifesyin hemodialysis wiilgn
a1ellm 2 @17mel (DGF), seeznaIRARINNTINE(mean follow up (months)) | Ejﬂqmﬁié’%umﬂ@ju
induction , 5N nanndusannaidedia Cadavéric kidney transplant, , ftlaefildFuengs
Antiproliferative agent (Azathiopine) laiflnasia graftssdrvival ‘17'; 5

The Cox regression model of graftssurvival at 5" yr

Characteristics ‘ Graft Survival
L HR(©5%6) 2

Male (%Case) == "1.01\(0:70'10,1.46) 0.92
Body mass index ( mean + SD: kg/m2) & | ";-, 0:99 (095 to 1.05) 0.97
Expanded criteria donor (%Case) r-:'_O.9_8 (0.59to 1.64) 0.95
HLA-mismatche ( no MM + SD) 15{5‘_._00( (0.88 t0 1.13) 0.95
Living/Cadaveric kidney transplant - —21:65(070 to 1.50) 0.89
(% case) | T s

Cold ischemia time (mins ) -_ ‘: 1.00 (0.99 to 101) 0.91
PRA 1,00 (0.98 0 1.02) 0.99
DGF (%Case) 0,99 (0.48 to 2.02) 0.97
Mean follow up (months) 0.991(0:98 to 1.02) 0.93
DM (%Case) 1.06 (0.63 to 1.77) 0.82
Underlying kidriey disease (%Case) 0.99 (0.80to 1:22) 0.94
Induction 1.02 (0.70 to 1.47) 0.90
Cyclosporine 0.99 (0.55t0 1.75) 0.97
Azathiopine 1.00 (0.69 to 1.44) 1.0

A15197 4.15u48A9 the Cox regression model of graft survival at 5" yr azwuanilade e, Body

mass index, Expanded criteria donor, HLA-mismatche, Live kidney transplant/ Cadaveric, Cold
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ischemia time, PRA, DGF, Mean follow up, DM, Underlying kidney disease, WAZQRATEINNA
nﬁﬁuﬁu Induction regimens, Calcineurin inhibitor (Cyclosporine) , Antiproliferative agent

(Azathiopine) ldXnasia graft survival 91 5 T
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