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# # 5876126133 : MAJOR CLINICAL PHARMACY

KEYWORDS:  BIOPSY-PROVEN  ACUTE  REJECTION, KIDNEY  TRANSPLANTATION,

TACROLIMUS, EXTENDED-RELEASE
WARANGKANA SAENGRAM: EFFICACY AND SAFETY OF EXTENDED-RELEASE
VERSUS  IMMEDIATE-RELEASE ~ TACROLIMUS ~ IN KIDNEY ~ TRANSPLANT
RECIPIENTS: ~ META-ANALYSIS.  ADVISOR:  ASSOC.  PROF.  SOMRATAI
VADCHARAVIVAD, Ph.D., CO-ADVISOR: ASSOC. PROF. NALINEE POOLSUP, Ph.D.,

PP-

Background: Tacrolimus, a potent calcineurin inhibitor, has been
recommended to be the first line immunosuppressive agent for prophylaxis of acute
rejection after kidney transplantation (KT). It is currently available in immediate-release,
twice-daily formulation and extended-release, once-daily formulation which improve
adherence in kidney transplant recipients (KTRs) and long-term graft outcomes. We
aimed to compare the efficacy and safety of extended-release (ER-Tac) versus
immediate-release tacrolimus (IR-Tac) administration in KTRs. Methods: We
systematically reviewed all randomized controlled trials (RCTs) compared the
outcomes ER-Tac versus IR-Tac in KT recipients. A systematic literature search was
performed from inception to 20 April 2018 in the following databases; PubMed,
EMBASE, Cochrane Library, Scopus, Web of Science, and CINAHL without language
restriction. Two investigators independently conducted study selection, data extraction
and assessed risk of bias. Results: Our meta-analysis included 13 RCTs that examined
a total of 3,101 KTRs. The ER-Tac and IR-Tac group exhibited no significant differences
in biopsy-proven acute rejection at < 6 months and 12 months (RR 1.04 [0.83, 1.29]
and RR 1.09 [0.86, 1.37], respectively). There was no difference in graft survival, patient
survival and eGFR at < 6 months and 12 months. We also found no difference in the
long-term study over 12 months in graft survival and patient survival. Conclusions:
Extended-release tacrolimus appears to be as effective as immediate-release

tacrolimus in the short-term and long-term period after KT.
Department: Pharmacy Practice Student's Signature

Field of Study: Clinical Pharmacy Advisor's Signature

Academic Year: 2017 Co-Advisor's Signature
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£ o a = %) A o v S & o

sULuuRangzuIY Hens1nsufiastni@eunduitlasunistiudumenisnsiaduile §nsnns
sanvaslanugnane 8nsINsTentinuegUle uazAn1svinauvedlaliwansaingilasy
gnlasadaguiuueengrsviui

ANNAFIUTRY (alternative hypothesis) &lasun1sugnanelanguinlasuenilas
AfasUuuuesengniuiu f8asnisufiasladounduildsunstusufionisnsatuie
dnmssenvedlaiiugnane Snsnssendinveithe uazmnshauvedaunnssangi

losugmlasadaguuuusangmaviuil

1.4 IngUsaeAvaInITIvY

a ao

WeSsuliisulsyavddnduazanaaonsovesilisunisugnanelalunguitldiue
mlasasfaguiuveengrisununaznauildsusmilasasiaguuuuoongmsviud

IQUILAIANAN

1. WewSsudhnnmsufaslaidsunduilisunstudufenisanatuide (biopsy
proven acute rejection) fiszezian 6 Weundsanldsuen

I UIZHIATD

1. iffeissuidfisusasnsufasiadsunduiildsunistiududenisnsntuied

szozan 12 1hou hasnaann 12 Wwewdusulundsanlasuen



2. WewSsuiflsusasinissonveslafivgnang (graft survival) Aiszezian 6 Weu
12 fau wagndsann 12 inewdudulundsannlasuen

3. WewSsuifioudnsinissesdinuesdine (patient survival) fiszeriian 6 Liou
12 e wagvdsan 12 weududulundaainlasuen

4. diewSeudisusnisviauwedls (renal function) Tén glomerular filtration
rate (GFR) 130 creatinine clearance (CrCl) fiszeziian 6 Lo 12 1oy wasndsann 12 e
Jusulundaanlasuen

o

1.5 YAULUANISIAY

g X

nyIeasetiilumsdunnennuidelasldisnisefiaseyt LieANwIHAaNEN19N1T
Snwveenisiisuemlasddasuiuvesngnsunuseuiisuiuguuuueengrasviuiluglasy

i e av g av o & | a1
nsugnangle lagusznnsildlunuidedunuidendunismaasawuuguuaziinguaiuny
(randomized-controlled trial) 7ilfarnnisduAuaing udeyadiinnseiinduasunasdoya
AU 9 NFUFIREPBNUITENHIWNUTARLGBNLTNT LN TAN W

AuUsdase fe JUwuuvesmlaTada laud JULuURENgrtUIL UavgUkuueen

Lo o

fuiEvIui

Mlsnu fAe waawsnen1ssnet lowA dpsanisufasiadeunduiilasunistudu

MENMINTIVUILD dnsnissenvedlanugnae dnsinissentinveile Ansvininuves

n

1.6 ReUANRWIZNLTIUN15Ie

Alnsun1sugnanelnssezusn (early kidney transplant recipient) e glasu
msUgnanelaieglutisszozinan 3 iweuusnndsanugnaiela

r{ﬂéﬁumwgﬂdwimﬁﬁmmimﬁ (stable kidney transplant recipient) #“u1894
Jlésunmsugnanelmduszeznanednades 3 1wou lisusmlasadaluruineinsiuaydl
asdutusianuessmlasataegluraanisinm

gmlasddasluuueongnisiufl (immediate-release tacrolimus) a8
s lasasagunuuiiinisuanddesfoiuiindsainfuseniuen vimselaenis

SuUsEMIUIUAY 2 ASY



g1 lasAdasuuuueongniuiu (extended-release tacrolimus) %187
smnlasasiagunuuiiinisuanddesfenlneinuissiveiluidenliaseglusesuila
namssnuiduszezinaiu vimselaemssulssmuiuag 1 ads

miﬂﬁLaﬁlmLaauwé’uﬁiéf%ms@ué’ué’wmamm%uﬁa (biopsy proven acute
rejection, BPAR) manefis maiinufAzenisufiasladsunduialdsunisiudunafionis
thientudleladsmammed dwsumsdnwiiiimsnenunanisiin BPAR faannsenu
walaenenisI ety 9 (local BPAR) waza1nd3unana (central BPAR) aziinansiin
BPAR fifnuumdunadnwswdn (primary outcome) vaanisanwunldlunisedtnsizi

nssenvadlaiiugnane (graft survival) manefia msfilafiugnaranansavhaulmdu
Unilusaneresysuuiaiale

Mssendinvesffiie (patient survival) mnefls msigurediTinegnadldsuns
Ugnengle

Glomerular filtration rate (GFR) v1gfs  9M3IN1INTBIVBINAIANIDBNN
Tnawesdavedlana 2 41a e Saddns/uni/L.73 wes?

Creatinine clearance (CrCl) 1889 AuanInuausavestalunsidnasieniy

' = 1 < a aa I
99N1NT19NNY UNUILLUU UARANT/UIN

1.7 Yszlewinaindnaslasu

1. ladeyaiUTeuiiguaulssansdnduazainuvasndevesnisideinilasida
sUuvueengMIULazoengsvLTluglFsunsUgnaele

2. deyadildarnnisAnuiarmisniunldiitodunuinisdunisinaiunisly
gnlasadaegamnganluglasunisugnanele

3. doyadildnnnmate q euAdeviliiianuvainnaisvesnguiiedns Jsanunsa

Yeenan1sAnylugnauusennsidianuvainvaiginn
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el

2.1 msugnaeln
2.1.1  Usznnvesnisugnangls
2.1.2  ameunsndeunaainsugnaisle

2.2 ylasada
2.2.1 ﬂalﬂmmamw%awmﬂmﬁﬁa
222 \ndvaaumaniuesgmlasaasuuuueengvsiui
223 sUnuuvesemilasala

2.3 yuAsefiiudes
23.1  anusilelunisldenluglasunsugnangls
232 MsAnwIPULAdrIaUmEnIYe Advagraf®
233 MSANMIULNFUIaUAIERSUBY Envarsus XR®
234  NTANYIPIUNAANGYNINITINEI1903 Advagraf®
235  NSANYIATUNAaNSNINITSNYIvad Envarsus XR®
23.6  NSANYILUUBAILATIEH

2.4 N5BANATIEH
241  YumpuvesNseRiATIEY
242  MSIIUNUNATDINITOAMATIEN

243  UselgrluadnsantasIen

24.4  YINNAVBINITBAATIEN



2.5 NSAUBLIAALULNITIY

2.1 MsUgnanela

IowJuaiensieguandosiowinunds UsznaulumeniieladnasUssuna 1
aunyag vimiluni1sniuAun1stuanTeanaINgNe asegesiuuratssiialagianiy
gasluuy erythropoietin Faigtasiunsasrudndonuns uazasrsansiineadesiuseuu
Iyaieuidenlann renin, angiotensin II, nitric oxide, endothelin ey bradykinin Wudu
durelsalaesululsanlaisaesdindeuninily dwalinisinuveddeanasuasingg
o a ¥ I ﬂ’j U v U aaa U Y1 d’l U
anfiuvedlsraudglsalasessseraning TudagduiitdnissnuidUlelaesesessey

v ady vy - 1% = = 1% | o !
gaving 338 laun mswenideameinIaslaiion n1sanslaniedesties uaznisugndiele
Tnenssn 2 Fusnilumssneiierdnvendouaziifsesniiainsienie dmunsugnane
Iotuwuammislunssnun@agligUaglidesdslnlunaentin dmsudeyalulszing
Ingdwuglasunisugnaneladivunliaiingsdunntd wasiiglasunisuanaiglnasauauis
U w.A. 2556 91U 6,372 318 [31]

2.1.1 Uszianvasnisuanenela [32]

nsUgnanele Ae nsidmilafvimiilafaanguianale (donor) snldliiugsu

Y

(recipient) tiiallalnsdvivnihinaunulanilaglisnludosinisiidalaniieen n1sugn

&

aeladl 2 Usziam Ae

a v aaa 1 Y a 1

1. vllangu3anndsldined (Living related donor) MagSunazguIanaladeaiing

Y Y Y Y

\dom ABO Manfule wuseandu 2 Ussan @

1)

[

U3MANTANUFUNUSN9ELEDN AIT

eXp

- dawiSeunsan ynnsesan A-tessiudan-unsadednuiaiuisaiiaatlanis

HLA 210091 11301 M%@Vl?ﬂﬂ{]‘ﬁll’]ﬁ

a [

- g1 U1 th 91 wau gniigndedludiduusn wlegrandanuduiusnianeidon

AT LU NUBIRN9UANSaUNTAN

[ =

vinefdugausanfindngruniseansdevausanuaslidosndt 3 duan

9

2)

eXe

o
v

Tunsuvhmsenideameinsadlaiisuvsenmsaslamantviesauticiusidinugnatela Tu
ey oy = | v Y A w = a a A a
nsafildlavnnzilousgngniewunguiny desdlndngiuinlgniiinaindani-nssenasa

Ingengvesgnietlitdosndt 2 U uavsesiigauanuduameidiongnuenausa



AaudRveUINAla NN

1)
2)

9)

flongwiriunseninndt 18 U wazliasiiongifiu 60 U
Ldfdanganudulaings (A1auduladin systolic ldu1nndn 140 Safiuns
Usen wazAn diastolic Lu1nnI1 90 Hadiunsusen)

TahJulsawumanu

Lifusesadulsalatess

fianlusaulutlaanazldiu 300 fadnsuse 24 F2lus

dA1 Creatinine clearance 11nn31 80 ml/ min / 1.73 m?

laifin1aglsmeau (A1 body mass index lisunnnin 35)
Ldiduthemelsaiousinieeysnssy Wi COPD, Ischemic heart disease,

Malignancy, Active infectious disease, Drug addiction Duduy

Negative test for anti HIV, HBsAg, Anti HCV

10) @993l Inform consent

11) #1un15UTZEUN9TNY (Psychiatric evaluation) Aau

12) sesugAlaganaidonvserausanunguunededifuunmean

13)

fosliifun1sdevnsls

2. %ﬁmﬁﬁgﬁmﬂlm?ﬁﬂ%ﬁm (deceased donor)

AUAAtuNSAL el fusanaledsegluantizaneswmiemunngrineseylilunig

nsunngd wazipanesmiefinaldaiunsaaznduniisadinle lnenvialanayssuuns

Inaguladindanday waagusnaniguasnsvininuredssuunn 9 auvisssuulnegluinue

UnAvisalnaAesund

AandRvejUTIAla AT I

Tidulumungdedsfuunmeanisisnssnen93esssuunaiandnisnssy @Uun 3)

W.A. 2538 A 8 N1sUsENaUIvAINIYNTIIRgIfUNSUgNagaTyIzauUTEMALNTE -

AN 15UNUNNITIUIRYANDINY W.A. 2532 wag (AUUN 2) W.A. 2539 LazAIURANLNUIN

Y0IAUI USRI IANINYIALNY

AaudRvesTuLIaAle

o w

1) seadudirelsalaneisesiszezgaiing (ESRD) wazmasldsunissnwimenis

% | Yy v - o a Y d' a
ANVDINBDINIYUNYN Vﬁ@ﬂqﬁwaﬂlﬁaﬂﬁnﬂLﬂi@ﬂlmlﬁﬂﬁu

2)  onglimsfiv 60 U



3) Tilfinnzinde (active infection)

a) LidugiiRnde Hiv

5) hidlsaduiFess (chronic liver disease) aumdninasidedsfuresauaulgn
ageizuissswelng

6) lfulsaunse wiadulsauziSaildsunissnulimevinuiudigediatos
389590

7) lﬂﬁmwlﬁmqmamw\hﬁ@ LU ischemic heart disease, congestive heart
failure, chronic obstructive pulmonary disease Dudu

8) lalflanuinunAvesnisudeinvaaion (coagulation abnormality)

9) lifilgymnednae (psychiatric disorder)

10) i JugRneaniio

2.1.2 azunsndaundinisugnangla

[

mazLmaﬂ%uﬁﬁﬁmwé’qmiﬂgﬂﬁh&ﬂ,m figteid
magiiduiunevaussououfiauvoniodovesdly lnenalnriunisssuundduiuyda
flauaufuef (antibody or huran immunity) uazsinfiaisad (cell-mediated immunity)
Tnedl Histocompatibility antigen (HLA) iuseufiauuuiwadidunuimddglubosnis
Ugnaneeteny nsuastadeunduwiadu 3 dnvas il

1) Hyperacute Rejection tun1siinufiizenniglulifuiitvatedalumdsnis
Ugnangla nalnifnsinumsszuugiidudusiieflaueuived neifnanueudueaniloguiily
nszuadenyiuAsenfuideideveslnfivgnae iiaiduasusznoudsdeulunszfussuy
AouNALTUA (complement system) iAniluandentailiAnniseafuvemvaonidenves

laugnane anniinanaulidiiniuvemidon ABO seningliuasdSueiody dnunse
neadiinde Jaanisdevategnengyiuiu wisug Auilld wazviausinale Builefsdes
ihdnenlafiugninseanegiesings nsUfiasladeundudnuasinulitos asnin
Sagiuinisnsenudnfuldveamsdeannadsioulgneasle

2) Acute Rejection tHulffzemsuiiasladounduinuliszannesay 30-35
Tuglésunisugnanela Wetumeluszesnailifdunsivionislu 6 Woundinisugnanels
vievdsnniu utsmunalnmadeldidu 2 ssan fe

Acute cellular rejection (ACR) 1An91nn15% T-lymphocyte annIEAUlALLBURLIY

a

Y @ [ Y @ A a a 3 & v [ aaa a o o
vouybiodear vibiidadionvnvlindulnleduaslululedidiuvihfazerusinamiagugin

Y
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aaa

(lumina) vesviale vilmAnnsdnauvemiale viauvuiserusunitivasniien
voslanivanarevilmAnnisdnauwaziinn1siiinig (necrosis)
Antibody mediated rejection (AMR) tAnann1sAikeudauluduiutouived 1in

Juansuszneudedoulunseduszuunoundwusd iliAnanudemeselenugad lng

wouRaudmunereinisiia AMR dniluwadfieguuBoynasnden amnsasiunalaain

Y

[
=

HAM3IIN NG5V Iaentdaneu]AsenAnduldeunau (slomerulitis, peritubular

aaa

capillaritis) wagkuui3a$9 (transplant glomerulopathy) LAnlaainisieufivesniedly

1 1 ¥ A . . . d! v é’ . |

$19MEBEUAIYITD antidonor antibodies BeimuTunaIINN1TUgNaeln
dnuaeNeAainges acute rejection Ao Yaaizanas Aresezdtuluifeniiugy

pnaflluseuinflasiunie 91538988 acute rejection Mmsiinane18INe1vesTuLlole

Usznauiiedudunisitade Tagldnisuusszaumnuguussvenisufiastadaunduniy

[y

\nauAives Banff Criteria [34] Snwnlagnisldeneiilaaiiesess s1nagiiauiu vieldnis
NIBINaNau (plasmapheresis)

3) Chronic Rejection \intuldnasnisugnanglaiuavaneifioudsl nalnifia

a v v a

H1un1esruugiinuiusiaisuouivenuasyiaiaeas Mlviavasnidoantusuiiug

q

(intima) ¥84le tAan1sruIiTuLaziialuisila (fiorosis Ineiionnisvesladeuda o

'
= = a

ANYULNINAALNAD TN1SINTUVBIASLENRUIULADN AUAUlaRaANTIY dUda1z000

LY

Uorause9 dmsunumemsineiudiluivuinislanlasunistuduinaglanan weily

I af A a AY o aNa Y Yo !
AU78U1951801IN1sAT U A uenagdAuiy InsanensandUlelasvenlungy

9

calcineurin inhibitor town lelraaUasu nilasasla

2.1.2.2 nM5anLda (infection)

Y v o

fawdnislasuenagiiuiuinlianaiudeslunisifianisufiasia@eundu wsily
a o & o0 Y ay ! 0§ ¥ a a & vw & & & &

Yz ItuAvilgiimuniusiniganas Mliinnsiawelaienainaens 9 luwasiie
melonia lagamzludiusnndinisgnateladazlasuanagiiauiuluvuings Inewei
dnnwuvesdidelida 1du cytomegalovirus, Epstein-Barr virus, Herpes simplex virus,
varicella zoster virus, hepatitis C virus, hepatitis B virus uagiindu ¢ 11U wuavitsenyinli
WensAnwenisAullaane pneumocystis jirovecii Woiadlsa Laziioswaufnl

2.1.2.3 TsAuzI59

Y ay 1

waen1sugnanglavinbigidiuniusninieanas vliiaalenafinuzselainends

Y
yararialy Tnatamgludgeeny uzsaidnnulavesliun unseiomds uzibsienunmvies

< |
uz5aaalainn
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2.1.2.4 amzanusulaiings
Y a = o ] | A a =
amganusuladinasenvdianwaintsandunneunisgnatele wiainaneiildly
nmananfiduiu wu iseiilelau lelaaadesu nlasadia Jusiu
2.1.2.5 w1 (new-onset diabetes after transplantation, NODAT)
ay o a A o 4 (% g A 4?’ o Y a 14
ginaniAuiuuelindnaviiviseduiinaludengu iliillemaiawuivaule
X - o oy % = o 9 val
17U viForuvunluegwdInIuANlAEINTU AULLINIVEY KDIGO wugtiliiin1ingia
v vav vo ! v oA va & v 5 A
AnnseeglasunisUgndnelaynsenlufivseaduuminu Inensiassduiinaluben
YULOAIMT SeAuaaludeandimadeununuvenglad waz/mieseaudlulnadu
ALC agioy
- yndUanvi Wunan 4 dUanv
- 90 3 e unan 17 way
1 d‘ = U g.JI
- anvdailewnUnaeanniy
2.1.2.6 lvfiuluidengs

Y a

mfﬂLﬁumamﬂmiﬁmﬂmgﬁﬂmumwum 19U prednisolone, cyclosporine @11130
Tdelunquaunfu (statins) lunisanszauluduludenle
2.1.2.7 Tsniialanazvasnidan
dlasunisananglaillentaiialsalawazavenionganitaunily eswinuaves
msinnzeuduladings lufuludenas uasaziialudengs Fuduladeiviliia
¥ A v a al $%
Wudenilainn1shuu
2.1.2.8 N32ANK
U 9
lugUqelsalaseessoranyinedninnenseanviauaaifouagudl N13lasueN
prednisolone nasnsUgnagladadilonaiianszgnelaig
2.1.2.9 nadnafgevasenanifuiu
gnaiiAuiuLsazyiinaziinatiufewing q fu 1w
- lelpaavesu iTlvidluuduauntdinaz i wilenuuidu fivsels luduludongs
N3ALINGY ANUAULAYRES
av_ aa ) ] d' v =
- mlasdila Siwssle 1w dedu nuse rduldenduu
- wsadllalau lImtn UL wHalunssinizenvig LUIMIIU AUSNLEAUITDSS
NIEANNIY

Y o

1 =3 14 = 1 g" 1 o @) £ 4 a Y aY Yo a
amﬂ,iﬂmmamqLﬂsmmmu"l,umL‘Uumaamﬁflwgmmqmwmlmumﬂmqmm U
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2.2 gmlAsasle

;%

glasadaduenagiifuiu (immunosuppressant) Tungy calcineurin inhibitor
Inanmsdauesesiannites Streptomyces tsukubaensis itouslddmsudlestuufazen
Ufasedenziivgnane Ieud du ln e Taeldsuiuenagdiumusindugdn 2 viade
pzglnlaUsu (azathioprine) wse lulailuan TuRa (mycophenolate mofetil) w3e lula-
Wwan ey (mycophenolate sodium) LazeAasAlAgLALTOYA (corticosteroid) wagdl
Touslddmiunsshulsaladniaugda (lupus nephritis) n3dilasumssnwsigeaiesess
wdnanInevaussveslInliliissnetaz/Miollonnsliisussasaaneaissoun

2.2.1 nalnn1seangndvasemilasasia

1 o a 1

NlASAANNATUINISADUANDIURY T-cell simadulzNuanany taun1saunu

Y

ee

[
Ly o [

intracellular protein Ao FKBP-12 Anduaisuszneundedeudifinadudinisiisuves
calcineurin ﬁﬂﬁé’ué’jmw‘éium'iLquLauiezjﬂ phosphatase fagnszfuliilinnis
dephosphorylation 4849 nuclear-factor activated T-cell (NFAT) wazn1siAnn1suuas NFAT
iihgtandeaiiiolunsedunsasasiadu (transcription) Tunisada interleukin-2 (L-2) 3

[
av v a LYY Y

argrelunsnsEAunsiiudININYes T-cell wonaniinlasddadulinadudinsoensiaves

a A

fuiiaznangluidu IL-3, 1L-4, IL-5, GM-CSF waz TNF-alpha Fudulelnareifiiedeiu

nsvuIuMssusulunisnsedu T-cell [35]


http://haamor.com/th/%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C-%E0%B9%80%E0%B8%99%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B9%80%E0%B8%A2%E0%B8%B7%E0%B9%88%E0%B8%AD-%E0%B8%AD%E0%B8%A7%E0%B8%B1%E0%B8%A2%E0%B8%A7%E0%B8%B0
http://haamor.com/th/%E0%B8%95%E0%B8%B1%E0%B8%9A/
http://haamor.com/th/%E0%B9%84%E0%B8%95/
http://haamor.com/th/%E0%B8%AD%E0%B8%B0%E0%B8%8B%E0%B8%B2%E0%B9%84%E0%B8%98%E0%B9%82%E0%B8%AD%E0%B8%9E%E0%B8%A3%E0%B8%B5%E0%B8%99/
http://haamor.com/th/%E0%B9%84%E0%B8%A1%E0%B9%82%E0%B8%84%E0%B8%9F%E0%B8%B5%E0%B9%82%E0%B8%99%E0%B9%80%E0%B8%A5%E0%B8%95%E0%B9%82%E0%B8%A1%E0%B8%9F%E0%B8%B5%E0%B8%97%E0%B8%B4%E0%B8%A5/
http://haamor.com/th/%E0%B8%AA%E0%B9%80%E0%B8%95%E0%B8%B5%E0%B8%A2%E0%B8%A3%E0%B8%AD%E0%B8%A2%E0%B8%94%E0%B9%8C/
http://haamor.com/th/%E0%B9%84%E0%B8%95%E0%B8%AD%E0%B8%B1%E0%B8%81%E0%B9%80%E0%B8%AA%E0%B8%9A/
http://haamor.com/th/%E0%B8%AA%E0%B9%80%E0%B8%95%E0%B8%B5%E0%B8%A2%E0%B8%A3%E0%B8%AD%E0%B8%A2%E0%B8%94%E0%B9%8C/
http://haamor.com/th/%E0%B8%AA%E0%B9%80%E0%B8%95%E0%B8%B5%E0%B8%A2%E0%B8%A3%E0%B8%AD%E0%B8%A2%E0%B8%94%E0%B9%8C/
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84-%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3-%E0%B8%A0%E0%B8%B2%E0%B8%A7%E0%B8%B0
http://haamor.com/th/%E0%B9%82%E0%B8%A3%E0%B8%84-%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3-%E0%B8%A0%E0%B8%B2%E0%B8%A7%E0%B8%B0
http://haamor.com/th/%E0%B8%AA%E0%B9%80%E0%B8%95%E0%B8%B5%E0%B8%A2%E0%B8%A3%E0%B8%AD%E0%B8%A2%E0%B8%94%E0%B9%8C/
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2
Ca* T-cell receptor
@ lon channel I I 1 l Extracellular
\ Intracellular
-

,f l Dephosphorylation

@_ﬂ@)

= |
]
()
T cell Nucleus ~— )

Interleukin 2 gene

U 1 nalnmseengvdueemlasasa (FK 506) [35]
(CsA = Cyclosporin A, CaN = calcineurin, CpN = cyclophylin, FKBP = FK506-binding
protein, NF-ATc = nuclear factor of activated T-cells, NF-ATn = nuclear factor of

activated T-cells)

-2 W@ulalapneifidunuimdrdglunisfindiuiuves T-cell Tag IL - 2 983
Ufii3811U alpha-chain Lag gamma-chain Fa.8u subunit 984 IL-2 receptor ‘ﬁa&_juuﬂ%
Youwad Lan1siiuneale (phosphorylation) 484 IL-2 receptor, JAKL (Janus kinase 1)
wag JAK3 (Janus kinase 3) andu STATS (The signal transducer and activator of
transcription 5) 9g11LA1zAA IL-2 receptor ﬁgmﬁuﬂamﬂm Wansiauna e STATS
wéndluluiedeaiiienszduliiAniginsivad (cell cycle) dmiumaifindurunaznis
Wasuaguveswad (differentiation) ¥ea T-cell wisluvimthilussuuniiduiusioly [36] i

wamslugud 2
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IL-2/15RB\| !
Cell surface :

U 2 Iﬂiﬁﬂ%’muazm’iéﬁm@ﬂm Y84 common cytokine-receptor Y-chain receptor

Q o

family of receptors %ﬂL‘fJu receptors U89 IL-2, IL-4, IL-7, IL-9, IL-15 and IL-21 [36]

2.2.2 \ndvaaumansvasemilasadazuiuuaangnsviui [37, 38]
migw?a/ (Absorption)

awv & ::4' v v =~ | ¢ a Y] Y]
Vlﬂﬂiamal,ﬂummazmﬂmuaﬂLLazﬂﬂfﬂ@%ﬂéﬂ,mauUim UANUNULUTVDIDATING

Y U U

= £

ARTUEABUYIN 1HB9AINe I TINAREENIarUSHINIgNAATIlALIAN1¥ VN T

Y

[
¥ A

Tosiuge FenugtlinandganIssulsemunsauilnoinis tnesuusemunaus1nis 1 9alug

Y

(%
v A Y a

WSondedionnns 2 - 3 4alug mmiﬂﬁﬁﬁaguquaaﬂqwémuﬁﬁmmﬂ%mmaaﬂqm'ﬁg
(bicavailability) 1ielwevienissulssmuwiniuesas 7 - 55 Tudin wazdesas 7 - 32 lu
A Lvigy nmﬁizﬁumqqqm (Tow) AU 0.5 - 1 g

n13n5¢9883 (Distribution)

snduiulusiuUssanaesas 99 dedvlvaidudayiiuuaslnalalusiu snszane
Frvosenseninsludentunatauntufunareiaods Wy stdudunlnain anududues
syaugnlulden Anuuturadusiuluiden Wudu enfidnisnszaredaludn 0.5 - 4.7
ans/Alansu Tuglvgy 0.55 - 2.47 Gas/Alansu

msiagusiade (Metabolism)

ggnivdsusuiisulneoulesllungu CYP3A toulusindnie CYP3A uay CYP3AS l¢f

wauelanuinnil 8 wila lnswaueladunanfe 13-demethyl tacrolimus Sigmsiiies 1 Tu
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10 vose 1 iasasa lunasfiwaiveladiinulddesdie 31-demethyl tacrolimus g3
TndiResrvenilasita druwnvelavivdindy 9 lifigrsmandeine

N159Ug199n91n519n1¢ (Elimination)

AnsidnenvesniliflagnisdadvasnidendiAe 0.040, 0.083, 0.053 uas
0.051 Ans/dnlus/Alandu lueraasinsauand flugivgnasle flugfivgnaiedu uas
fvgiiugnanerila auddu Aersedinvesenluguuuueengrivuiiluenaadasay nwd
fio 23 - 46 Hlus luglésumsugnanela fe 2.1 - 36 Falus ergniusenyagaanszuszan
Seway 93 Fusennilaanizusvunuosay 2.4

2.2.3 sUnuUvesE M lATALH

gynlasasianddmieluvieamaraludlogtull 2 sUnuude

2.2.3.1 sUnUUBENgYEYILT (Immediate-release)

grlasadamdusduunuuddonisdnin Prograf® [39] wanlasusew Astellas
Pharma Sitsguuvuiidusisulseniu Gse1azgnussslunalea fvun 0.5, 1 uag 5
fiadn¥u wagguuvundnuuia 5 Taansu/dedans GuinuniseydiinistungDousilag
p4ANTEIMMIUAT I UMsEnSFoLENWle TR 8 ey wa. 2537 [40] YagtuFuiinisuan
gransay (local made) anunlasud¥may q nelddenisé Wy Tacrolimus®, Pangraf®,
Seegraf® usiu siadlelusUuuusenguiviuiifesiutssmuiuay 2 ads yn 12 dalus

2232 gﬂLLuuaanqwému (Extended-release) Lﬁumﬁﬁmsmuammiﬂa@ﬂdaEJ
yosheddrlfeengslfouiuiy Sulsemuissiuag 1 ase wladu 2 Ussiavena
Fonsm fio

1) Advagraf® [41] nAlasu3sy Astellas Pharma slasadasunuvinasiag
n13dAeNaNnu ethylcellulose, hypromellose Wag lactose monohydrate dloandua
futhanssenanasinduduaaseu q fen gn3sgnuantdegesninlafiaztey virlvioen
qvdldenuudy suuvusnduuadganaduiivuinen 0.5, 1 uay 5 fadndu nelide
N19A1 Advagraf®, Prograf XL®, Astagraf XL® wagz Graceptor® ‘ﬁasi’mmmuﬁam’i%u
nzifougilagesdnmsemsiaysuisavigowindeuil 19 nsnqau w.e. 2556 [42] nsd)
fUaswann Prograf® Wu Advagraf® wugiidnsaiuvesnisidsuuuinend 1: 1 fadnsu

2) Envarsus XR® [43] naalagusum Veloxis Pharmaceuticals {ugnlasadaguwuy
aaﬂqwémuﬁmémimﬂ%’ MeltDose Technology Tagnszurun1suansuainnislininudou
uioyNIAYeINEIaUNTEINaeLduaTazans Mnduhasaraefeddyamuadlugh

W1 (carrier) N39AIENINUATND (matrix) NEIINTAGILILALLUATAGIINAITUNA18L T Y
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@ = o v @ <] £ o 1 1 ! a a £
vaaude Fuhlunondadudingn [44) nisldssuuindseuuuiiaediemudiliunusengs
lnglangeg niaeniliaraisuimseazatetilatey d1un1slssuumAINgaLYIBAIVANNIT
Uandasesagn vinlvieneangnslaaliaustasissesiinioangndsuiuiy dunseydsnis

unzileuslagadfn1semswase L ieansgosniloTuil 10 dmnau w.a. 2558 [45]

AUNALIYUIAUNG BUNMAYIVUIAUULNT sy tuszavliiana

e W O

wuelugUansazanwaduweing  e1duiummsndnaneduveuds dmendaduide
JUN 3 wanadumeun1sndnenlagld MeltDose Technology [44]

¥an15A1909811uFULUU MeltDose Ao LCP-Tacro® %38 Envarsus XR® v
0.75, 1 uag 4 dadnu e nerluzliuuiliAndvsinaesngnsnandu MsiUaguain

Prograf® Ju LCP-Tacro® wugiidnsnadinuesuined 1 : 0.7 faansu

2.3 MuNeiiieatas

AT RETesUsEnoulUfe msanwmsuausuiioTunislden msdnwsiy
WNEYAUAIEARNS ms?mmﬁmmaé’wémams%’ﬂwwawmﬂmaﬁagﬂuwaaaqwéumuaz
gﬂLL'UUaaﬂqwéﬁuﬁiuﬂlﬁ%’umiﬂqﬂmﬂm LALANSANYILUUBNILATIYY

2.3.1 MsAnwauANNsudalunslden

IINNTNUNIUITIUNTTUNUTIB9IUNSAnw Lo Uszdiuanusinielunislden

miasadaguuuuesngnsuiu 3uiu 2 nsAnw lawn
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A15ANYIUDY van Boekel wazane Tul w.A. 2556 HinaUszasnfinuseilunuig

q

welauazmuiuilolumsliomesnsiasuanemilasaliaguuuuoongrsvuidusuuuy
songrsuulugliiunmsugnanele anmsdnuilugldunisugnaielaifornsasiisnuu
75 ofisuUszmusmlasafaguuuueengniviui ewdsusnluguuuuoongvdui
Sudsemutuag 1 ads nuinisdsusUuuvenviliiihedeufonelaluifiduey
avmnlun1sutsemuen (convenience) 1Nty uazannnsUssdiuarusudiolunmslde,
Tneldnssenuienues (self-report) nuiausauiielunisldeninduaniesay 79.7
Gy 94.6 fidUnAT 3 MEsINWABUFULUUEN (P < 0.001) [12)

MsANIYea Kuypers wazany Tul wa. 2556 TinguszasAliiosSouiiisuniiy

Sdlelunislderseninnmisldomilasidaguuuvesngraviuniusliuueengnsuiu fnw

a o

luglasunsvananelaiiennsaanalasuemilasidaguuuveangvaviui lnedunuingy

Y
AU 2 nau Aenquitldsuenguwuuifuuasnguitldsuensunuvesngnauiu Useiliu

' = v v . . . ' | oAl vo £ =~
ausauiiolunisldenlagld electronic monitoring wunguiilasuenguuuuesngvsuIud

[

ndruvedUeisulsemuedeiawmasnn1sfnyininninguilasuesukuueengns

Y

1

AU waldddeddunieadd (Sevay 81.5 way 71.9, P=0.0824) wazildnd1uua s

o

1l

eX2p

Suussmuggnisannnitegelitedfynneans (5auav88.2 uag 78.8, P=0.0009) [13]
2.3.2 MIANYIRIUNSVIAUAEANS VDS Advagraf®
nsAnwIAIULNdYIaURIaRTUDY Advagraf® LUSBuLinuAY Prograf® finsusviel

agnaduszuulng Staatz uwavame Tud w.a. 2558 [14] Fenaannisduduauideain

§1udeya PubMed wag ISI Web of Knowledge lagldm1unan “tacrolimus”,

“pharmacokinetics” wag “once” WUN1SAN BN ETIaUAIaR TIN5 5189 UAT

AUCq 20 91131 37 n3finu Tnsilunsfnwiluglasunisugnaneladiuau 25 nséinw

AeUgnangduinuiu 10 Msfnw gligugnatgvendiuin 1 msany wasiUlgugnane

Wladunu 1 nsAnw
Naﬁl’lﬂﬂ’lﬁﬁﬂw’]mﬁ’lﬁWU’j’]ﬂﬁLﬂgﬁugﬂLL‘UUEJ']‘\]’]F] Prograf® 1w Advagraf® Tu

dardnvunen 1: 1 fadndu sihlkinisanaswesmnuididuiaauessmilasddavion

AUC, 5, S08az 10 - 30 uaﬂfmﬂf’f&i’Qﬁmiﬁﬂwﬂuﬁlﬁ%’uﬂﬂiﬂ@ﬂmﬂimf&wmu 2 Asne i

NSMTNTIEIUVBIAT AUC) 54 5¥MI15UNGUNLATY Advagraf® waz Prograf® g33any

Weatusouay 90 WUIIRNITIEINYBIAT AUC, 54 1INAUSDEEY 95 (90.7 - 99.4) Warseuay 92.9

' '
= IS

(89.8 - 96.0) uardnIIEIVVRIANUTNTUAGAVRIE M LATRTaNYIANUTeluTesay 90

winiuSeuazs 87.2 (82.7 - 91.9) uaz 90.9 (87.3 - 94.6) Feaziuldiensd@Iu89A1 AUCy
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g '
v A

fid9mnmdesuiifosas 90 eglutaefesay 80 - 125 Fafierfudneglurasdaauya
(bicequivalence) dm3ugwihly widseguentasiosas 90 - 111.11 dmivendisieaanis
$hwuau firnuslag European Medicine Agency [46]

dmfunmsfnuifinnnuIoufisusedvengeganagzinanissdueigegn wuii
Advagraf® fszdusngeandininii Prograf® uazinanfiseduenasaneniuiu oglutng 1.8
- 6 $lus luvaugil Prograf® fanfiseiuengean 1.0 - 3.3 s [14]

i1 19 msfnufimAuduRussEwINeR1 AUCy.q LLazmmLSﬁm%’uﬁﬂqmmmmim
aiTa wunANdUUSEASWensERaula (coefficient of determination, r?) U84 Advagraf® i

A19Y5ENIN 0.24 - 0.94 @3 Prograf® dA10g5eming 0.58 - 1.0 [14]

---d - Dose of extended-release tacrolimus {(n=49) ---8 - Dose of standard-release tacrolimus (n=30)
——Levels of extended-release tacrolimus {(n=49) —@— Levels of standard-release tacrolimus (n=230)

020 1 T30
018 1
- + 25
0.16 1 Lm 7 SEREE A’
Bo-om [ TRREE RERE a
0.14 ] & SR T ] "
] | 1 F LR A g T2

0.06 +

Mean dosage, mgfkg/d

0.04 +

b
qwyBu uoneUIIUOY POOIE UeI

0.02 4

0.00 } + } + t 3 } b + } 1 3 ¢ H 0
1 2 3 4 5 [ 7 8 9 1 1M 12 13 14
Days Posttransplantation

sUf 4 wanswuineuazmnududusianvessimlasadalusg 14 Sundsandgnaielaly

Y 9

o

AUlenguinlasugimilasdfaguuuuesngnsuiu (Advagraf®) uaveengnsviuil (Prograf®)

[47]

£
IS =

N v ~ a ~ ) Y . .
wonnilfalinisfnwiidisuiguainuduidsateludiyana (intra-patient
variability) Tugldsunisugnanelafifiennismeil ndsaniuasugluuuenan Prograf® 1y

Y
0

Advagraf® wu1ANuRuLUSYeIANTNTUIgRvasemIlaTAlalAIanaInTesay 14.5
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Wudesay 11.7 (P = 0.02) [48] wazAIANUEULUTVBY AUC, 0 HANanasannsesay 14.1
JuSewaz 10.9 (P = 0.012) [49] agralsAnud 1 nsFnwftldnuanuuansisvesaany
BTML‘U?JWEJIUQQ@@Lﬁ@LUgﬁJugULL‘UUEﬂ ImawudﬂmmmﬁmmsmmmmLsﬁu%’uﬁﬂqmaqm
miasddaanaafiesantesainiesay 17.3 Wusesay 16.4 (P = 0.31) [50]

2.3.3 MSANEIRIUNEYRaUAIEASUDY Envarsus XR®

nMsfnwiifinisFeuiisuamandyaauaansves Envarsus XR® wag Prograf®
Tugldsunisugnanglafidnuau 4 n1seinw tnsuvadunisdnunlunguilasunisugnanele
FTYLLINTIUIU 2 N3ANY [23, 28] LL@%Q’I@]’%’Umiﬂqﬂdwlmﬁﬁmmimﬁﬁﬁmu 2 A3ANWN
[15, 29]

Wesannsguarunisudalaely MeltDose Technology %119y Envarsus XR® i

FrUTuesngvsvese L inTudloSsuWisuiugl Prograf® nsfinwlunguglasunisugn

!
=

delasvazusniiiunis@nulu phase 2 vuneFudilunguilédsu Envarsus XR® iy
0.14 fiadn3u/Alansu/fu nduitlésu Prograf® Windy 0.2 fiadnu/Alanfu/fu ednw
anudiudusmanuessmlasasialiieglutasnsinuienty wuinguilldsu Envarsus XR®
A1 AUCqq LQS&QQﬂdWﬂEjuﬁiﬁ%’U Prograf® 1antiae A 349.31 urlundu.dalus/fiadans
wag 286 unlundu talue/diaddns Tufuil 7, 319.85 uilunfu $alue/dadans uay 255.22
wlundu d2lue/daddns Wwiuil 14 ndawanldsuen (28] dmsunis@neily phase 3 ile

Shwianudududianvesgmlasadalieglugisnissnwnsesdiupie 6 - 11 unlunsu/

[%
a =

fadans Tuvae 30 uusn waz 4 - 11 uilun3u/faddns sunszisauganisanuwidy
szeznan 1Y nuinuingledsaraunasnyan1sAnuvesnaduilasu Envarsus XR®
Aninduilldsu Prograf® $evay 14.3 (1659.5 fadn3u waz 1935.8 fadnfu mua1su)
(23]

dmsunisinuluflésunsugnanelaiifiennisasifilasu Prograf® eeatios
6 \iiou wazimnutudusanvesemilasataeglutaanisinwm guheagldiu Progaf® de
Turuasnfmduna 7 $u ndeintuiaddsuguuuusndu Envarsus XR® Frodnadu
MswABuTAeT 1 : 0.7 Tadn3u nuianududugeanveseimlasitaanasan 17.66 w1
Tundu/Aaddns Tutudl 7 W@ 12,64 unlundu/fiaddns Tuiudl 14 (o < 0.0001) uaz 13.05
wilun¥u/fiaddns lutuil 28 (p = 0.0001) dwaliArufunIuYessEdiven (fluctuation)

anasandoray 127.41 lutufl 7 Judesay 73.24 Tutuil 14 (p < 0.0001) wazdewas 77.04

Tutui 28 (p < 0.0001) wazaNssAveIFIEREIUIVTUIIN 1.82 Talusluduil 70w 6
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Falusluiuil 14 wag 28 [15] drwdnuisnsAnwidunmeassuvuduuasinguaiuauly
fuaeildsunmsugnanglaiduszezinan 3 1feu - 5 ¥ wasdimnududusanvesemilasdsa
oglutasmssnu Wesnwanududumgauessmlasddalieglurag 4 - 15 uilundi/
faddns nuinguilludsusuiuue1ann Prograf® Wy Envarsus XR® Ingldsnsndaunis
WaBUIUINE19n 1: 0.7 faandu 3A1 AUC, LLazmmL%’m%’uﬁwqmmaaawwwiﬂﬁaﬁa
TndiAeatuunguiilésu Prograf® seluuineuds [29)
YonnifmuANudITUSsEwIned AUCy L LLasmmLsﬁwﬁuﬁwqmm Envarsus
XR® pgluszdufiun flunguildfumsdgnarelnssesuan (r = 0.94, P < 0.0001) uazng

fléunisugnangladitlennisasii (r = 0.86 - 0.91, P < 0.0001) [15]

i
I —————

whole blood concentration (ng/mL})
]

0 6 12 18 24
Time (hr)

-& Day 7 - Prograf capsules twice daily orally
=i~ Day 14 - LCP-Tacro tablets once daily orally
-& Day 21 - LCP-Tacro tablets once daily orally

JUN 5 uansmnududusinanvesennilasddaluiui 7, 14 uay 21 vasmsAnutuglasy

nsugnanelaiiiennisasi [15]

2.3.4 NSANBIATUNAANSNIINITSNYI1YBY Advagraf®

999 INNSANYINATNEN19N155nY1V09 Advagraf® LUTeuLieuny Prograf® Tug

lesunmsdanarelaiinsfinediwaunin Judenaniznsfnuindunisvnaesuuuduuasdl

' v v
= a o

1 a = 1 [d = ! Yo !
nAuAIUANTEINIEY 10 M3fny tnswdadumsnulungulasunisugndnelassezusn
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Yo

$1uam 9 Msfnw waznguilafunisgnaelafiennisasfidiuou 1 nsfnw Jsusay
mMsfnfimssnvnanuidutusanvesemlasasidlfeglusasnisinuniidmua
foyannnisAnuiluglésunisugndrelassesusn drsnsAnuviuuuliunmaie
msufasladeundusnnnitlunguilésu Advagraf® TnefidaduvesiihefiAnmsufiasia
Lﬁauwé’um%auLﬁsmizwmﬂfcjmﬁlé’%’u Advagraf® uay Prograf® fiszeziian 6 weu Wiy
Youay 7.9 - 19.4 uaz 3.8 - 16.1 [16-18] wasfiszozinan 1 U winfu Sewas 10.3 - 17.8 wae
7.5-14.9 [17, 18] mudwiu Tuvaziurensanwnuinngudilasu Advagraf® Suualiunns
Aensufiasladoundusiing InedidadiuvesitrsiAansuiasladsunduiusouiou
531/1’jfmﬂfjm‘7i1€f%’u Advagraf® uaz Prograf® fiszeziian 6 §Uaii iy Sesas 13.3 uas
15.3 [27] fisgoziaan 6 Wow Wiy Seway 0- 10.3 waz 10.7 - 16.6 [19-21] fisveziian
12 \fou Wity Sesar 10.0 wax 17.3 [22] suddiu sgralsfinunisineinanildwunang
LANANIYDIENIINTTENVRILA N13TENTINVRIN UL paonauANITTuTedlallaUseiiy
91nA1 eGFR 1@y creatinine clearance
??W%"Umsﬁﬂwﬂu@lﬁ%’uﬂﬂiﬂ@ﬂﬁﬂalmﬁﬁaﬂmamﬁﬁlﬁ%mi%’ﬂmﬁwm Prograf®
agnatey 12 ey fuwneiasiiegnatios 12 dUansdnewdisiunisfng wazdanududy
inanvessnlasitaoglutasnisinw Tnenguilléfu Advagraf® 19dmsidiunisiasy
YUIAeT 1: 1 Sadndu drunguiiléduen Prograf® Idsuendeluvuineniy uaginwaiig
dudusrgauessmilasasialieglutisnissne 3 - 10 unlunsu/daddng naenszesiian
6 LADUVBINITANY wamiﬁﬂmwuim&juﬁlé’%’u Advagraf® uaz Prograf® laifimnuunneng
Aureednsinisufiastoaleundu (Fesaz 4.5 wag Sesaz 0 muasu, P > 0.05) Lifin1s

=

gadelaivgnane (graft loss) ldiinsidedinvedtie wagan1sinuedla@eUseiiuain
eGFR aifimnuunne1aiu (66.0 + 13.9 addns/u1¥1/1.73 luns’ Wag 67.6 = 16.6 1adans/
W91/1.73 W3’ MUa6y, P > 0.05) [30]

2.3.5 N1SANHIAIUNAANSNIINIT5NYIVBY Envarsus XR®

NSANEINLNITIUTIUTIBUNEANGNIINI5IN 198987 Envarsus XR® uag Prograf® 7

[d 1 IS J = o = 1 Id = 1 Vo
LIJUﬂ'IﬁV]ﬂaENLLUU?jiJLLamJﬂEJMﬂ'JUﬂlIlIQ']U’Ju 3 AMIANYN IQEJLLUQLUUﬂ’IﬁﬂﬂUﬂUﬂ@NEﬁWiU
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nsUananelaszesisndiuag 2 n1sAnw [23, 24] wasnguilasunsdanaielaiiiennisaed
WU 1 Msfinw [29]

ns@nwiltuglasunisugnaiglassesusnduiu 543 51 LWSguiigunaansniens
$nw1vese1 Envarsus XR® uay Prograf® nefinsusurunnenifiesnuauidudusanues
gamlasadaliegludisnisinuwife 6 - 11 uiluniu/liadans Tugae 30 Tuusn uag 4 - 11
wlundu/ladans %uﬂizﬁﬂ§HQQﬂﬂiﬁﬂU1LfJ‘lJiSEJBL’Jm 1 U wud1dnsnsifinaanuaumad
1NN153NW (death, graft failure, biopsy-proven acute rejection, lost to follow-up) U84
aesnguiienulndifeatufo fovar 18.3 waz 19.6 mud1su linum uuand1esing
msufiaslaideundu msduvavedlafiugndne madedinvesiitae uaznsviavesls
Fausziiusiee eGrR flaulndidsady [23] iWednnsAnnunanisAnwiduszezina
26 \Fau nudrdnaniniAnenudumvaiannisinediniuduiosas 23.1 way 27.3
mudy dauamsvinuvedladsuszisiuana eGrR Snsinnailndidesiu [24]

dmfunmsanuiluglesunsugnarelaiisioinisasiifilafunisugnanelaegludaa
Szezian 3 e - 5 U newdnsiunsiine 16Suen Prograf® Tuvunansiivasdinanuidudu
mgaveselasitasgluriamsinu Wewssuiisuseninanguiildsu Envarsus XR® Tng
THvwngriisnivuinswiufosas 30 wagnguilld3u Prograf® Fslduensioluruaiu &
msfnwimnududuigauessmilasdtalsiegludie 4 - 15 wiluniu/fadans wuind
5782181 12 1hDU 9R5IN1SHAMINALLIAAIA1NN1T3NYI (death, graft loss, biopsy-proven
acute rejection, lost to follow-up) Tewiaasnguiavifufie¥esas 2.5 uazAinisvineu
vodlalaunnsnaiu [29]

WiiIN5AN®IveY Envarsus XR® 1USguLileuiiu Prograf® ailveyanisfinulaiun
tin ogslsAmuiilefiarsanandeyanisdnudradunuinnsld Envarsus XR® Turuinei
#1n91 Prograf® $away 30 fuszaninmuazanudasndelunssnulndifesfunislden
Prograf® talugldsumstgnielnszazusn waedldsunisugnangladiionisasdi

2.3.6 MIANIMUURAIATIZI

MNMINUMNTIUNTTINUNSANIILUUBATIAT AU suLsusEninanguilesu
msUgnanelaiildfumlasaiasuuuueengriuiuuazesngmdsiud $1uau 1 n1sAnu
e Ho uaza [25] Iisrusmnisdnwiiunismeaeswvuduuaziinguaiuay uaz
nsfnwilasnnsdan, (observational studies) Aldsunsamuviaudsl w.a. 2554 1nausinns

Andendnsiunsfinwde lunsneasswuvdunaziinguaiuaumsanisfinulaenisdans
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fifinsIsuiiisuszninnsldsuemilasafasuuuuoongniuufuemnlasddagiuuy
pongusvuilugléifunsugnatela inasinisdadensenannisdnwide nsAnuilugi
isunsugnanseteny 2 wiasandu msdnwludninaass msAnwvindianznadnsnig
indvaaumans msinuilunisseauiiae (case report) M3o518UNANEUE (case

series)

[V 7
a

nMsnasesLuUduLardnguatuauiivisdu 6 n1sAnyl lagidun1sdnuniild
Advagraf® 47u7u 5 n15Anw [17, 18, 20, 26, 271 uay Envarsus XR® 91U 1 A15ANMYI
28] Falusruauild 2 msfnwiifianzsundndeainaiuussguisanig 26, 28] n13
ofnsmivessAnudiinisussdiunadndmanssnw s msufaslmdsunduiilas
nsBududenisnsatuie n1sseadinvesiae nssenvasla wazAnsveuvasle
flszozinan 6 ey uay 12 Weu wuin flheaesnguldfeuuandisiuresdasinig
Ujiaslaidoundu fssezioa 6 1Heu way 12 \ieu (RR 1.18, 95% CI 0.82 - 1.68 kay RR
1.24, 95% C1 0.93 - 1.65 anuasu) lainuanuunnavesdnsinissonvesiaiissoziia
6 \fiou uaz 12 1o (RR 1.01, 95% C10.97 - 1.04 wag RR 0.99, 95% CI 0.97 - 1.02) Ngufi
lﬁ%’umgmwuaamméﬁuﬁﬁ IM5IN1950ATINUNNNIRSTEIaT 6 Loy (RR 1.03, 95% C|
1.01 - 1.06) usilinuanuuansnsiszezna 12 Weu (RR 0.99, 95% C1 0.97 - 1.02) A3
vieuredlaiiiofiansmiainal eGFR w3e creatinine clearance wanddieA1LaAsRiUy
11357 (standardized mean difference, SMD) "Lumejmﬁlé’%’umgﬂquaaﬂqmémuﬁﬂ'wm'i

Mauvestlageninfiszezian 6 e udldnuanuuanssidnssegiian 12 s (SMD -

0.17, 95% Cl -0.28 to - 0.06) kag SMD - 0.03, 95% Cl -0.16 to 0.10 AIUAIPU)
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. Biopsy proven acute rejection at 12 months

Tal: ah Tac B0 Rls-'k Flaho Risk Ratio
WKramer 2010 I 51 33 I78% 120087167 W
Silva 2007 73 14 16 M7 722%  1.36[0.74,25] I
Total (845% CI1) 545 548 100.0% 1,24 (093, 1.65] o
Trdal evenis 2k kil . . . L

Helerogeneity, Tau™= 000, Chi"= 012, di=1 (F =073 F=0% D'. 1 u': IIIE 1 i '5 1'D
Tﬁt Fl;‘r mearall ﬂ“‘ﬂ“i I= 1 44 tp= ﬂ1 E:‘ leur: Tié Qo0 Fawewurs Tac BD

2. Patient survival at 12 months

Tac BI¥ Tac Qh Rls.k Flahu- Risk Ilalrn
FI.IID'A'BH 2011 kil 3 32 I 14. ]% 1 EII][EI o4, 1.06]
Kramar 20110 8 336 J 3N 4al% 1.01 (098, 1.03]
Silva 2007 203 217 21 M4 IET% 0.97 [0.24, 1.00]
Total (85% CI) 579 57T 100.0% 0,848 [0.97, 1.07]
Todal ewents 563 564

Halerogeneiy: Taw* = 000; Chi*= 295, di= 3 (P = 0 33 P= 31% F f ' t 1

Test fior overall efect Z= 0060 (F = 0.55) D'Fga'ﬂ:lul?ijtl'al: I]D1 F 5A0AUrS IITEE EDI

3. Graft survival at 12 months

Tac BD Tac Q0 Risk Ratie Risk Ratio
_Stuy or Subgroup  Events Todsd Events Todal Weight B, Bamcom, §4% C) I B £
Blloway 2011 ki El] 31 3 1T0% 1.00[00.54, 1.06)
Krarner 2010 | B [ 1o T e VX £ 1.01 [0.27, 1,06
Sikea 2007 03 M1 00 214 508%  0.98[0.551.07
Total (05% €I) 579 577 100.0% 009 [0.97, 1.02]
Todal events 546 544

Hileraginiie Taw® = 000 Chit= 1,43, di= 2 (P = 0.49), P= 0% [ : - i |

o5 ar 1 15 2
Testfor overall eMect £= 043 (F = 067} Favours Tac 0D Favoars Tac BD

4. Renal function at 12 months

TllI ﬂﬂ' Tac 80 ) S0l “Eﬂl‘l DfﬂErEI'IEE' S, HEHI‘I [H'HE'I'EITEE
r&amar!um 55 1'5 16 E-I !5? 55 33 1578 175 SaR% Illll [-III e, l].1ﬂ .
Eilva 2007 SAE 1764 104 537 1024 174 4D3% -ROE DT, 1S
Tota (B5% 1) 41 448 100.0% 03 [0.16,0.10] . . ) )
Tostitorarah etect 220 8P 208 s am b 15 05

JUT 6 Forest plot UaAAINAANSNINNITINYIVINITNARBIMUUANLALHNGUAIUANT
szevian 12 Whew Wisuifiguseninemlasadaguuuueengrauiu (TAC OD) uazesn

quisviudl (TAC BD)
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AUNAINNTTBAIATIERVBINTAN B LABN1TEUNR (observational study) $1uuU

5 n13Any Wigueulseansainvesemlasadaguuuueangnsuiulazesngnaviui

Linumnuuwanevessnsnsufiastadeundu wazn1ssentinvestae

l. Free of rejection at the end of study period

Tac BD Tac QD Risk Ratio Risk Ratio
Study or Subqroup  Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% Ci
Andres 2010 (1) 26 30 44 49 158% 087 [0B1,1.14] —
Bowrnan 2011 (2 45 43 45 49 324% 1.00[0.8%,1.17] ——
Crespo 2009 (3) 25 18 3 26 179% 1.08[0.93,1.27] N
Imanishi 2011 (4} 10 10 13 13 169% 1.00[0.85,1.18] -1
Shapira 2010 (5) 20 13 111 116 17.0% 031 [0 77,107 T
Total {95% Cl} 138 253 100.0% 0.99 [0.93, 1.06] <
Tolal evenls 126 236 . .
T 1

Heterogeneity: Tau?= 0.00; Chi*= 2.51, df= 4 (P = 0.64): F = 0%

I I
L ¥
Tesl for overall effect £=0.20 (F = 0.54) 0.5 0. ! 13 2

Favours Tac QD Favours fac BD

(1} at mean follow up period of 3.5 meonths
(2) at mean follow up peroid of 672 months
(3) at mean follow wp period of & months
(4) at mean follow wp period of 3 months
(5) at mean follow up period of 12 months

2. Patient survival at the end of study period

Tac Qb Tac BD Fusk Ratio Risk Ratio
dy © baroup e plal = olal Weig 2 9 Rando ot
Andres 2010 (1) 46 49 7T HNI% 1.04[0.81,1.20]
Shapiro 2010 (2) 112 116 22 23 G68E% 1.01[0.82,1.11)
Total {95% ClI} 165 53 100.0% 1.02 [0.94, 1.10]
Tolal events 158 49

Hetarogenelty, Tau®= 0.00; Chi*= 015, df=1(P=070); "= 0%

Tesl for overall effect 7= 049 (P=062) 05 0.7 1 15 2

Favours Tac QD Favours fac BD

(1) at mean follow up period of 3.5 months
{2) al mean follow up period of 12 months

UM 7 Forest plot WAAIHAANENINN1TSNYITINITANYIAENTHLNATISTEZIIAT 12 1hou

U

o

Wiguiguseninemlasadaguuuueangnauiu (TAC OD) uageangnsviuil (TAC BD)

2.4 N158AATIZH

¢ a

NM50ALATITI (meta-analysis) LIUATNIMadanldn1sdunsIzinanIsIv8L s
YSunamang q 1599 Adnwdyminisidesendesiu lnglidesinisfinudeyaiinves
N3y wilduansideuazseazidenieiuvnuifenmuadudoya Tdnuidourasises
3 1 a 3 = [ L4 a v g.// A
Jumbemsessiasiidwanglunsdaaneiagunanisideimuaivenaulyminig

a v

19w [51] nmseadmsziluisnisndnslamlulunisusvmisgradussuu (systematic
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reviews) Fadunrsnumundngiunanisunndlagliteyasninussiuatu lnganiznis

VAeINIIAAlnwuLdNLAziinguAIUAY

a

Jagtuiwiunuddeuuveiiaseiilasunmsanund wnlduiug iy lnedeys

&

D.

lpannsduauainguteya PubMed lagldAman (keyword) “meta-analysis” $91135e
TasunsARunlul a.A. 2005 31U 3,412 atu Tud f.a. 2010 31U 6,975 aUu wazlul

A.A. 2015 Sauidesiean 17,058 at

FIUTUITUTIY

17058

18000 -

15380

16000 -

13209

14000 -

172z

12000 -

10000 -

g51o

8000 -

6975

4093
h903

G000 -

AB7H
4405

a2

4000 -

2000 -

s W [ 0] = = — ol 3] - uty
= = = [l [l - - - - — -
= = ] ] ] [ = [ [ = [
ol ol (3] (3] (3] (] [ (] (] ol (]

JUN 8 uansdwunldenlasunisaiiuiannsauAungudeya PubMed lagly

ANAN “meta-analysis” Tun1sduauy

2.4.1 TunBUVBINTBATATIEN [52, 53]

nsefengiiduneuiiedoedeiunuidelaeiilu fe dmsdshonmiedmun
v AmuningUszasAvesnsfing sausiudeyaannmsfn Idadalunmssiunaansves
M MminTenanisinu msefneuszazuanisinu lnefieasBenvesiuney
$9 9 il

2.4.1.1 N5RIAIAIUNNTITE (formulate study question)

- nsnssanuSetamniidesmeamdiney Bufuannsmummssunssaianw

Jauitepersunsalduusyanslunisdunsiziauide muuauseinudamniise uway
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ol UszaqﬁﬁsﬁmLﬁ]m’maqmimaummummﬂmﬁaﬂ,m Favzihlumnuanaeisnge lunis
AnLdaNIWIdBsialy
- fanuainsilunisdaiiensiuidse Tnonisivuadnunevestsseing as
uMINUEA (intervention) 7ilslunsnw 1y viinvessn msfnwn nslrarudiite Wudu
ngufFesnsIUIuLiEy (comparators) nadnsdesnsialunisdnen sULUUANIANW
MADAIUAMNINVDINUITY

v 1

2.4.1.2 nsduAudayavnunasdayasing « (data sources and searches)

Y

¥

Avuafudniildlunsduiudaingrsdamumdnaes PICOS Tdun fidsauanuide
(participants)i?ﬁLLVlimLﬁ?N (interventions)ﬂEjJJLU%EJ‘ULﬁEI‘U (comparators) HaaWs
(outcomes) wag3guuuun1sANYI (study design) lagnegeuduAuIINgIUtoyanaly 9
uvias Lielrseunquemiaderianan nsundsdoyadmiududumiade éun

1) grudeyadidnnsedngd deuld léud

- PubMed ugrudeyaiinrusanunanalunsansmeinunisunme waganvi
Aerdesliuinndn 21 §1uiFes 910 MEDLINE 13ansmsinemansdigd saenauntade
voulatl dausl A 1950 aufstiaqdu

- EMBASE Li“]ugmsi’fa;ﬂaﬁmmamm‘i%’wwéﬁu%amiLmeé NUITENUNFY
n351 LNd@ANeuariving ) Usgnauseanuideiafuivlanaininsaisnnnia 8,500
AUy

- Cochrane Central Register of Controlled Trials Register (CENTRAL) VJu
%m%@mmmmmm?ﬁﬁmﬁmamumwmammmﬁﬁﬂ (Clinical Trials) 31NUNEIA199 LYY
MEDLINE, EMBASE wazunasdu q fifusiazrlifdfind sausiuuazquateyalag The
Cochrane Collaboration FaifussAnsdaszseninaszina vt dudenardlunisla

‘:1' v Y

foyasunisunmduazansisagadigndes dnduunasdoyamuisonsnainiiauysaiiiand

Y

Ly

aglutlagiu

9

jd)}

Y a L4 = Y v |

2) n1sAnwIndlaANuwW awamumamamiﬂﬂmmamlmsjmsmmmai{l,%mmfgiu

Y

v [

a1v1uu 9 Feazdinsnunudeyaiiierted iidudiuauuin m%aaaummmi{ N9
a [ 1 av v = [ 1
Saesanany waznantaannisanelueenals

3) N15AUNILBIA283B (hand searching) 1nEN15AUATIANNINTEISILALITDINTD
IINTIBIUNITUTTYUAN 9

4) NMIAUNINITANBIVFUNTANLENEI381989 (reference lists) VoINISANIUTY

ad aa = d' ° o ) v
HUDU € I@EJLQWW%IUﬂiﬂJV]ﬂ']iﬂﬂ‘l‘ﬂLW@@@Uﬂqﬂquﬂﬁﬂaqﬁmﬂqujuuaﬂ
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]
a S o W

5) dayasuideiiirdeegluszuinanisine lnsduAuananuidenisnaing
amzleulilugutdeyaasisae

2.4.1.3 AALABNIIUATY (study selection)

msAudunAsenundstoyana 1 ilelinsounquanuideroun ildldnuise

U WaeslinmsAndenielnlanuldeiamisadnniesziitensutdgyminiidela

v A

nsfAndenduddeiudutunsuiidifyuinwazaisnseineg1sseunay 39msigAnden

AINNTT 1 Aw LieinduinsandAndenuasTuinmgNalunsAnEenaidedmse

1 I~ a [ [y dy = ) 6 v A A =1
sanadrndudaseraiu usnaniasinismnuangnamitunisdedulansiiiaiuiulu

(Y A

N15ANLABNINUIFELUATINUY LU HARLAaNIUITEaAUISIakasdnadulasuiu nIald

kY

Wergyinuduusndnaula

e

2.4.1.4 nsafindoyauasussiliuguaInvesa1uidy (data extraction and

quality assessment)

o
I~ v & A k4 v 1

WWOANAANTNIDVRATUNEIU

Y 9

(% [

v &, = A o a
- miaﬂﬂ‘ljaga Lﬂumimmaga%mﬁm ] VBWIUIY

o

ML UNULALAIUNT AN UBLANANAUAIDTALIINU NTUNITUITYHIUNITAALADNLUIUN

[y

weusnuhiidayausdinvinviensly envdesdnsiefudileuielnlatoyaiiuiiy

Y Y

a aw ‘:1' A A Yo Y]
- 115UsBIUAMAINYDIUARY LAsesliafiluainauazlasuniseeusulunis

UsziluamATeimdunisnaasmieadiin Aa JADAD score [54] Iaeldn1suseiliuma 3 dqu

Y Y 1

laun n1sgunUangy (randomization) nsUnUaridnsiuddeuazyiidiusinluanuife

Y

(double blind) ka¥N150OUAINTOOONIINNITITEABUNITIVEAUGA (withdrawal and
dropouts) Inadlinausin1slrnzuunedl

NSFULUINGY (2 AZUUY)

1 1 pguuy dmSunuIteniinsguuung
iy 1 Azwuy @ msuanuidend

U Uay
NMSFULUINGNoE NN EN 19U
Idmssavdy Tdneuiamesiunisdy

[y

Wnau 1 Azwuu @ mSuaideniinmsduwiangueieisnisil
wigad WU wianguanaiuinveslinsinddy  wuingunuiavusedndn
AiVeld
Y

N15UNUAELIN 3R uaEUTHIURAENS (2 Azuuw)

o Y Y o1

W 1 avuuy dwnfunuldeniinsunUagidnsuideuazussilunadns uaz

[y 1

Ty 1 Azkuy dusUuIdeniinisasuieisnsunUnetsiuie

Y

D a v s & ad = ' o
wazdUsziunaans uwaslluisnsiimunzan wu n1sldemaen (placebo)
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wnau 1 azwuu dmSuanideninsunUagiinsanifeuasy
Usgiliunadnslavangan wu msldenisuwuulimiiouiu

N1300WAINIEEANAINNTIVENBUNITITLAUGR (1 ALLUL)

o [y

W1 pzuuy dwfunuldeivenmaranazduiuginsinideneenainnig
198NPUNTILFUR
AzuuulFa1nN1sUsBIliuANINILATEREliA A O - 5 Azuul AATeRlRzwUY

£
v A =

Aaws 3 AzluuIuly agiiolnnuidetiulinun g (good quality) [55]

9

a

a av a 1 = I a = .
nsUsEiuAmNINYeUITEBNDE 1Ml A MSUsSTIlUuAINUIEYYBseAR (risk of

(%
Y |

bias) Iaetdunisusefiutunounaydisnisiunsaiidunsidetu o 1ileadvseld sisdlunis
UsziiumasinisunUndeiiinis3de saufensansnauidetulasunsiiu iieananf

Porunnvulunsuseiiu newwsailandenly Aa Cochrane risk of bias tool [56] Usenau

[V %
Y

TUshensUssdiuanudesesenfivedu 6 Usznn laun

1) onfAnaNNIsuUsNguiIeEnfialdSudamaans (selection bias) lfuA n1s
dnd19UN15d4 (random sequence generation) ﬂﬂiﬂﬂﬂm@:ﬁﬁﬂﬁﬁvﬁﬂﬂdu (allocation
concealment)

2) aﬂaﬁtﬁmmmmlﬁwiuﬁauﬁ’uiumﬂé’%’ummLLaideﬁﬁmi‘iifﬂ
(performance bias) lawa n13UnUagidnsinidonazgiidiusinluaiuidy (blinding of
participants and personnel)

3) aARa1nn1sUsELIUuNa (detection bias) lawn n1sunUalunisuszidunadns
(blinding outcome assessment)

4) apRvnn1svIAmgluvengudiegis (attrition bias) laka Auldasuiiuves
ﬁﬁaaﬂamﬂmsﬁﬂm (incomplete outcome data)

5) 9ARLUNITIIBIUNEA (reporting bias) lAKA N19188NTIEITUNBENS (selective
reporting)

6) aARluFLAL q (other bias) 11U MslFusImIonIs3nwIneUNITdNLUINGN
(pre-randomization) flenafinaifisyioansanissnw nslésugnserilimanzan fidrsm
mMeFeldsuedusiuvaneviinfienvdmanesiivinnising wsesdiolunisasiatadeinuly
o sy

Willuusasdfaziinisusediunadu “high risk”, “low risk” wag “unclear risk”

2.4.1.5 mydaunsesidoeyauazinszinieada (data synthesis and statistical

analysis)
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Usznaulumie  mMsvedeunMydisius  nmssmnansanwkazUsefiuenilunis
AU
1) NSNAEUA1IEAISWUS (heterogeneity)

Wunisnsiaaauiinaniaainkeazanuddenaziiusiudutuiainunansiany

v 6 v 6

wsold neiswusuuadu 2 Useunm A neswusiBerdtnuazn1neswusidans

'
a

N1787359us89AATN (clinical heterogeneity) [56] Az N1571EIT8lEAINTIUN4

'
a

Aatlntun1sUsEIuANURUMYITENIIMSANNTIEN AT I lUAUYeIl i TN TIdY &
WSO LASHAANFYDINITANEIINTAINULINA1ITUNS el Wntaeiiesls wazau1501n
NAYBILAaTUITEUNTIAULAUT B kY

aa % [

ANMFITSWUSLYIADR (statistics heterogeneity) [52, 57, 58] A A15LYIDNISN19ADA

[
v A

Tunsneasun1edsius dadudsnlfleeiilulun1seAdmsest ananlalnail
- Chi-square (x?) %38 Cochran’s Q test L1849 1nNINAFDUNNEDALNDNINE

=X a

Feusiinesiidmaaouliguindsoufmunsesulivddymsadinlifisysugeninund tu
AeadosdlAn p > 0.1 Fazfionndanuduenius (homogeneity) minwatdululuniamseiu
P wansimafildanauAdedanuuandiu feududemmaouiiadelauiasdumg
flosuremmuuanasEreddety q A1 Q test azvenliitesiinmsAnuinaniiing
Jueniusvseli uslianunsavenseduvesanuuustuvaanisanells

- 12 statistic {un1snageumivsdnanuwlsiu (variation) lunnsiiasgiisay
tu \rananunlsUniussninnuddoundesiiiedls Tasdn 2 asuandusUvasdosay
flendaus 0% e 100% Tag 12 = 0% mwneds LidmnunUssiuseninamsane Ay
wsUsruiAntuiuinanauulsusiunelunuisefissegiaien ndaie lfinay
WANAITBINATINIWITE 12 = 50% nuneds fannunUsusiuseninansfinmdnsmiles

ANULUTUTIUNIUA 91N 12 LANUINBEAIINTAIULANANNYDINAIINIIUITLIZUINAIE NS

wUanavaAn I 919990139199 Cochrane Collaboration [58] LaAf<afdlum1s1a 1
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A 12 nAsuUana

[y

0% - 40% AMULANFIIVDINAINUIFB ANV LT ANE AR

o

30% - 60% | 8199LAULANANVBINAINNUITBTUSEAUUIUNAS

50% - 90% | 8199LAULANANNVBINAINUIIBIUTEAULNN

75% - 100% | N5 lA1TANUBANANNTDINAIININUITEDEITALIY

ANS197 1 WERINISWUANAYR9AN I ANuLNa9IYee Cochrane collaboration [58]

WBNAINIBNINNERALT Seanansald forest plot Tunisguullidunisnszatedives
NANISANYIANNLAREIUITY %w':]aiﬁLﬁugUﬂaﬁuﬂﬁﬂaﬂﬁﬂf"fwﬁam’mLmﬂ&hwmwamﬁ%’a
d‘ o 1% aa 6 2 a v d' 1 a o dl' 1 v
PdnunlunsaAesEY wazuanlainnuldelanuanangluannanuIdedusg1etman [59]
Feaglananiasall

2) MITIHANIIANE (statistical pooling) [60]

TUN999UTIUNANTITUINIEAU DUAULINABIABNNISITLMBS T unsaulunng

% 6 le 1% =l a 1 1 1 Qad‘ U 6
LanINadNSaNENIAINMsIUSEUgUSERINNGUnnaRIkaznauAIUAY TngadiRnlilinse
Juivriianvesdeya mnidudeyaseiiios (continuous data) 11 n1siUAEULUAIAINAY
la%in 9m31115n509009lR (glomerular filtration rate) sgavdImaluldan Wis1dnesAly

= = ' ' [ . a & v a ] .
wansaIeuiisusenineaeangy lown mean difference nsdiludoyaldengu (binary
data) WU NSAN8NIBMINY NISRBUAUINIBLUABUALDY NSLNANIBLULAANATILAY 9910
A5keN Ws1AmesnuAe relative risk (RR), absolute risk reduction (ARR), risk difference
(RD) wae odds ratio (OR) V9ULUUINADNADANIYL 2 WUU A9t [60]

Y YV %

1) Fixed effects model \JuLUUINA0INARANLTIUNITIIUNANITITELTA2E1

[

LONISNAFDUNINADANUIT NAN1TIVYN
a

) o w

SR N e R P Tl BRI IS AR I E D R R TATR IR

o

aif nely fixed effects model faauufgiuitauideNiiusiuduiinanissnel
(treatment effect) Awias e duALAEITU LALAIINLANANNTENINNANITITETANNAIN
AaRanaInkuUgun1eluaidees Jadnduanuuususiunieluaudde (within-study

variation) azldgnininfinsanlutuneunisdunsieideya

[J a

2) Random effects model tJuLUUIIADINIIARANITIUNITTINNANITIVLDD

LY o v a o

PEU LLDNITNAABUNNEDANUIN Nan1TITeNUINTINAWlALLAN sisiueEalitedAgy

o
v A

eadid waglianunsavenlannanuwandrsiuianwnaintadele Inedlauufignuinenuide
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fnsiuduiiegsiiguanainuszsinsiiunnsnediu TagAuan1s3ne (treatment
effect) AumnAnafy 1135e1nALLYsUSILAELNUATY warANMULUTUTINSERIIaATe
(between-study variation)

Iﬂ&ﬁ?iﬂﬂﬁﬁiﬁﬁ]’lﬂﬂ’lﬂ% fixed effects model wag random effects model agl#
AUTELAULUURN (point estimate) IndlAigariu us random effects model aglvigaemiy
asiu (confidence interval) 319 tasaniinssuauudsusiussninnedsodily

3) msUsziliveai lun1sAnUN (publication bias) [52]

o [ A -4

aARluNTATINARANL TN ITevToUsTANENN S ATiuina e lana

[y [

wiiisvdodulunuaunigiusinty safiaumnife msasuaudAgmnsadfuaznis
nddnvesmsdnudiligndes Badesnhanlfifiessiiuanududesvesnsifinsife funnel
plot Faidu scattergram wansmIUFUTUSURITUINFIDE 1T BAIAAIALAR DULNTT Y
(standard error) vesn1sAnsiunadnsiildannsinutu o unudinatsienadnsitlaain
M37eATATIER feumsAnuuuelngdeuiinasndlndifostunnudenans daunadnsd

Thananuideanindninasasiinsnseaeseu o wnuAnatsii 9 fu nsnlaaiidnwey

auunIAAeiugUnTIeAdl anvazves funnel plot wanasaluguin 9
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10814 funnel plot NilanwzauLInT (symmetric funnel plot)

#8813 funnel plot fifldnuarlianunns (asymmetric funnel plot)
Ul 9 uansdnwaizues funnel plot [61]

1aNANNTUNNTDAIATILHDNALNITIATILIANADANULRAL A9l

- N159ATIERNGUERE (subgroup analysis) [52] N15NAABINIAGINUIIEET

WUILUNUAPILLANAIYBINITTNY WALllaAAT ek UINquEoenuTTeU190E79 LU 7Y

(Y Aa o o w

ARsaIante waInuInluuengugestunuiinssnwinafnienadenided Aoy

¥

Wesnngugesdouiduiugsnidedesniinisfinwivionun nMseiiesedwililveya

Y
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unweRlagduunnguges uagsudeyaanzlungueesiiievinisiiasgisi itelild
foagurvomalungueosiiudng sty

- msieseiaula (sensitivity analysis) [52] Junisnsiaaeuimasiudiléain
MseRAaeaiinmEiung (robust) unnteeiiiesla lunsdlinuituissesuldnasiian
eNU Bu q sgrnn Weellsenuiifvunelngunnimenuiivdenomn wieseauiil
AUANYBINUITEAN o1avhmTlensiiiudulaedadoyalanizseeuiiuiasdeeen
Mntuhmseneidoyalmiuerisudisunadildanmsinnesdlndfunaildlunouusn
Tilenuuansnstuvdeld Bnstiazvenliideasuilifianuiunfiedn

24.1.6.  miwAmzvideyauazulanansAner  (data  analysis  and
interpretation)

Usznaulume mMalnsgideyauasineaunanisfing maﬁ?uﬁmﬂuazaﬁﬂsw
HANSANE

¥ 1

1) N159LASIZNTIUALALITITINUNANISANE ADNITUIUINAAINISITLADSVD

Y Y

NNNSANYINIAATIERTaYaTIN wdrtLaueran1sTIasIeillunsWAsandn forest plot

[62] LAUUBULAAIAINITITLMBS AT UNTTUS UL ABUT D1 uA1 odds ratio (OR), relative

risk (RR) #138A1116A19Y89ANARY (mean difference) Yuagiuyinvesdoya tduluiuic

3und1 “line of no effect” LUUEUTLAAIAT OR = 1 %30 RR = 1 #38 AINANTBIALREY
[ < A A =2 ! ! o o = < o

= 0 uanawamsinynlugndinaeuiuegnsananesyennueiu 95% dwanuduidunsidy

LUIUBU NATINNIINAROIVUIALANLTYAFMBENIWIAEN FAIUNAIINNITNAGBIVWIA NI

' (% 1%
a

eAmAgNWIAEY Baansderngdininiaglidininyein1snaaemnIenain il

pd)}

W1swATennndnisnaasneeddnifdwiugidnsinidetes luussingavieosdu

e

Na39u (pooled results) voannNIsAnwIkanwuAnGsud1IMaINFA wanIRIRE1ITD

forest plot ﬁﬂgﬂﬁ 10
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NOAC (events) Warfarin (events) RR(95%CI) p
RE-LY* 1346076 199/6022 —.—L 066(053-082)  0.0001
ROCKETAF 26977081 306/7090 —{1— 088(075-103) 012
ARISTOTLE': 212/9120 265/9081 + 080(067095 0012
ENGAGEARTIMI 48% 296/7035 3377036 —i—.—— 088(075-102) 010
Combined (random) 012932 1107/29229 ﬁ{;}k 081(073-091) <0.0001
[ l
0. 10 20
’ — —
Favours NOAC Favourswarfarin

JUN 10 g4 forest plot wand relative risk vaamsiinlsavaanidanauas (stroke) 310

msldersunisudndonngulug (novel oral anticoagulants, NOACs) wW3suiteuiunsld

81915N54 [63]

2) syduazafumenamsAne Asundedidavesuide sadinulunuids qa
udaweandds  mathwenAdeluussgndld  AuugihdmiuamAdeioiinsinusielu
et

2.4.2 NIIVURAVIINITOAINATIZA

1133189 UNaY8In15UTTIAYoE 10 TusTUULATN150ATIATIZ AUKUINIIVDY
PRISMA statement [64, 65] lduugthauusznaulunissieanuna feil

2.4.2.1 %t (title) fnAflszydrseauiifunisusimiodnaduszuy wde ns
oRATIzY vide Tansesg

2.4.2.2 UNAAEa (abstract) FeUsznoudie AuduNI189n115338 (Background)
$nguszasd (objective) undsiluvasdoya (data sources) nM1sAnLEaNIIUATY (study
selection) {L91391n15378 (participants) A9unsnuee (interventions) 33n15Useifiunas
A91A5129497U798 (study appraisal and synthetic methods) nan13@ine (results) Uaifin
(limitations) wag a3y (conclusions)

2.4.2.3 uni (introduction) Usznauluse

1) funvesdaminiside (rationale) UssenBvnHavesniUTmiluuIunves
Auslulagdu

2) nquszasA (objectives) seulaymfineinsaznauegadnay axUseidugmie

nssnwludssnnsngule wWisuieuivesls danafnadenuule fmensvaassuule



36

2.4.2.4 331150 UUN15998 (methods)

1) szifeunisuagnisanesileu (protocol and registration) sgyi1badin1sidey
NaasUTTenSeli wazavaunsasunsulauioly nunaste wieldamzdeuliale
NSeusazldun Laviaanzidyu

2) inasifaLdeniifinaantRminzay (eligibility criteria) SzyinaeiNIsAAITTAUNT L

q

WngnseuIunsUSYia anuaEeeTIeu nIBNVANG

[%
v

3) unasteoya (information source) UsTBNBUNAItayaNAUAUTINUA (19U 19
v R =~ a 1 _wo au A A v aw YUY M yaa ¢ A ! v

Juteyalaseninetlnfidle Andegvinsideinedudunuidendeldladnuiviels) neu
gj [ v av Yoo I~ v
Melugavelavinnsausu

4) MsauAu (search) iswazidenvesismsildduauaingiudeyasd1aioemils
31U InefinaziBeniieanenysuazimunaylanauiuiediu

5) N13AALEBNIUINY (study selection) TisneazidensellisulsAnEoNITTUNTIY
A o Qv 6 ! ad o ¢ [ ¥ Qv 6 ¥ aa L3
MInUsvied 1w 3danses inamnldlunisAndnuivied mysudeyalunisediiasien

6) N3zUIUNITIAUTOYA (data collection process) UsT1835iAUToYARIN
133UNTIU hardunaunisauAudayanIstiudutoyaannyidevraesngaulaenss

7) s1en13feua (data items) isgaziBenvesduusiiiu n1seyuIu wazns
Usulssdayansealndulunulasinside

8) AYMULAYIUBIDARYBIUITY (risk of bias in individual studies) U5T81875
Uszilunnuidssiaziinendluliarsieny wagldldnan1susaiuillunsdunneideya
4{‘ Qo L3 1
\ien1suIvimlagnsls

ada

9) aquﬁa;ﬂa (summary measures) &7 aqﬂ%’aga

ad o ¥

10) nmsduATIvaya (synthesis of results) UsTe18383AN1STBYA wAzTINTRYA
Wemsnnginaivnzean saadsusefiunzeniug lunsalivhnsedae

11) Anandesvesend (risk of bias across studies) syidUszIiuAmNUADsTIRzIAR
aARtUNITTINTRYA

12) M5IATIEsALLAY (additional analyses) Ussen83TiAT1esideyaLianfn fnd
(wu nsienesiail mIleneinguges) wasssyinsiesgiuldnausl iR
w3alyl

2.4.2.5 uan15398 (results)

1) n3AnEanaudde (study selection) szydrurustsnuiildsunisdnnsesin

¢ o =

WLNUNNTO L WAZINUIUIIHINUNT N UNUTVAY T1UIUTIHNUNLTNNUNANDDN LAY



37

Suumesnuildumstssdiulasauysoifofudoya nieutamauadmivssnuiignda
ponluusiazdunou Tnsmsuanslusuuuulaozunsu (PRISMA flow diagram, 3U7 4)

2) AMANEAEYBNIWIY (study characteristics) YLaUDTIEALIBAYDILARIIHIY
TudssifuildSumaiiudoya (Yu vuinvesnsine, PICOS, seegnannisinmugiag Wy
A1) N3ouAUN581984

3) Audssvedenini1elua1uise (isk of bias within studies) NLausNANTS
Uszifiumnaudesiiaziinoadlunssudoyaveuraziieanu Tnsamzdmiunainalded
Hufauveinisife

4) wan13Iv (results of individual studies) YNAUBNANTILUVBIUARLIIBITUAM

I
[ & o a

AUsTaIAueInNIsUTYIAY aHafLasNaLds IngUIauaNauIeInsonIsINYILaYI9en
mm%aﬁuiugﬂuwﬁaéw é?famst,ﬁu'gﬂﬂiﬂw forest plot

5) M3duasizrveya (synthesis of results) UAUBKNANITIILVBINITOAIATIEN
suitranudeiuayMsiusvosmsnuithunsmiiin g

6) ANULABUBIBAR (risk of bias across studies) thiausnanIsUsERuANLEAE
WLANARIUNITTIUTINTBYR

7) MR (additional analyses) thiauenanisiinsiziteyaiisiiu i
1 1wu msBasizianul Msieseingueay Wag meta-regression

2.4.2.6 anUs1ewa (Discussion)

1) asUndng1unside (summary of evidence) agunanisusvmiludssiudlans
utnguszasdndn suanuminuiuremdnguiildsusmaen sudduguuesiugld
HauNTUITIm (WU unmndglinisguasnugte ginvuauleuts)

[

2) i (limitation) eAUsededinvesnsuivied (gu anudssiiaziAnend)
wardediiamamaiiavesnisineu (@ ldamsammasuiidinaeianld msdunuend
Tuseau)
3) @juwma (conclusion) Teynaaiy iamﬁy’qmmwmmaqNaaqﬂﬁlﬂuu%ummaa
wdng1u  du  MAerdeafuuseiiuiivivimi enudndukazwmeiiasiidorelusuian
2.4.2.7 ussereuvamuitatuayunsaniunsusirdagiaduszuu msafuayy

o | ! Y =y 1
wuuBu (lWu nMstelilaungadeya) unuinvelviny
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=
(=]
p=]
E # of records identified # of additional records identified
= through database searching through other sources
g l l
# of records after duplicates removed
o0
=
[=
Lt
g “ f rd
e # of records
# of rd d
of records screene -
L
g‘ # of full-text # of full-text
= articles assessed »| articles excluded,
=] S — -
= for eligibility with reasons
Y
=
- # of studies included in
= qualitative synthesis
k=

Y

# of studies included in
quantitative synthesis
(meta-analysis)

Ul 11 uamunusUtunounmseiiyilagld PRISMA flow diagram [65]

2.4.3 Usglevilvain1saniinsnzi

1) WNANEINTOIUNTUARIANUANGANVNSEDR (statistical power) Yaetayand
agvianun guiudeyaiiiannauideisen

2) yhliladeasulunsaitanddelvnanianuuansaiunsedaundaiu

3) anulinssiureswailaainauidedng o Auaunsatlviesigisold 1wu 919
fimsiledeanuldassiuinduanuerdounainainnisiiendagie (sampling error) %39
1d ! 1Y 3 = a v
Juanusinsiuvadesdusznevdu 9 lunuide

a [ Y

4) ANU190MTI@IUINNAMUANDIVINITANUNIWITBLIAeITUU TR U o Ll


https://vpn.chula.ac.th/+CSCO+1h75676763663A2F2F67752E6A767876637271766E2E626574++/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%AD%E0%B8%99%E0%B9%80%E0%B8%AD%E0%B8%B5%E0%B8%A2%E0%B8%87%E0%B9%83%E0%B8%99%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%9E%E0%B8%B4%E0%B8%A1%E0%B8%9E%E0%B9%8C

39

5) annsniitoyaildlulfluaniietu (generalizable) Lipsnidutoyaildan
WANe) T I ANUaINA18TBINGUFIREN

6) villddnumegannnefgimsnngingudesifioUssidiunaivionalds
maqms%’ﬂwwiaﬂajmiaaﬁ?u 9 I

7) waildanniseAtnssdoratiniiiudymvie maufisndudesinsdne
wntu iereliAnauufgiuiisndudesdinmsmeaeusely

2.4.4 Fadfian3atan135r19vaIN150AATIZI

1) wnmseiieseituiismsideilimngay o1hlilddeaguitlhignies vio
yinlvdlainla

]
al

2) MUATIANUANULANAINYDINANITS NE19Eillan1aNnazlasunISANUALINAIN

NUITNUNUANULANAI9UDINANITINE kaziinaglAsUNITANUNILINTASALASUNI1STU
~ v a @ a & v O aa fal 1 & v v =
neideulugrudeyadidnnselindsing q dedunsediasevliinsduiuainunastoyadu
' P & ° v av v = = a 9 ! I 1

ageATUMIUANYTAl B19vibikatlaraaLAGouaInATuRSl agalsinnuenaldnis
Usziliuanuadeslunsfinunlaain funnel plot AsNa1IU19AU

3) nsdNNaveIIuITuiiauLanaiuLIn A naungdunuenmieluainainy

a | ° a v ) 'Y ° v avo v = '
AANALATOUKUUEYN NSUIHANTIdEmE NN TINAueavilrlanaasulignees viald
anunsavldlguselewila

4) MSNITUPALEDNIUITEAITNTLYINBE195aUABULAEUIIAINNDAR LilB991nNnn
% & a v Ql' 1 2 a 6 A % =} a v r-NI
ANLABNIUITEN LML FULINNIATIEATIU UTBNNSARERNINUIeRMLNzaueantU 819

yllonadnsnliiduase wazliudede



2.5 NSOULUIAAIINISAAY

Tacrolimus Oral Dosage Form

y
Extended-release Immediate-release
Tacrolimus Tacrolimus
\ 4
Medication
Pharmacokinetics

Adherence

v ‘l’

BPAR Graft survival Patient survival Renal function
A\ N A N

- Delayed allograft - Delayed allograft - Delayed allograft

function function function

- Immunologic risk - HLA compatibility - HLA compatibility - Episode of acute

- Recipient’s age - Episode of acute rejection

- Donor’s age rejection

- Cold ischemia time - Dialysis vintage - Dialysis vintage

1
! 1
! 1
! 1
! 1
! 1
! 1
! |
! 1
! 1
1
! - Episode of acute |
. |
! 1
! |
! 1
1 ’
M ! - Donor’s age
1
. |
! 1
1

- Immunosuppressive - Donor’s age - Donor’s age - Immunosuppressive

regimen - Type of kidney donor regimen

1
1
1
1
1
1
1
1
1
1
i
1
i - Dialysis vintage
|
1
1
1
1
1
:
1
- Comorbid conditions '}
1

1
I 1
I 1
1 1
1 1
1 1
1 1
1 I
I 1
I 1
I 1
1 1
1 1
1 . . !
| rejection !
' i
I 1
I 1
1 1
1 1
1 1
1 1
1 I
I 1
I 1
I 1
1 1
1
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AT HUNTSIVY

(%
v A

neillun1siTeuuueitaszi lngsausuanidendunisveaesuuduuasd
! Vo I ! = ! av v a v £
nauauAnluglasunisugnanele nqunaassfenguilisugimlasadagUuuuesngnsuiy
J ) d N ! Av Yo a v q‘v ] a LY s o
nauTeuisuRangulasueIlasadagukuueangnsviull Ussllunadnsni1an1ssnu
loun dsmsuiasladeundunlasunstudumenisnsintiuiile snsin1ssenvatlaniuan

618 8nI1N135ATIRveI U wagAINIYIIIUYedle

3.1 Uszrnsuazngusiieg1enfinen

[V
v

Uszynsnldlunisidenssidilusienunisideiidunisnaassuuuduuasziingy

muanluglasunisugnaiele AlnsdnwUTeufisunadnsninissnuseniteemilas
a o £ Lo o [ awv A v v
ddasduuvesngnsutuuazgluuueengnaviui laeidusienunsidenduaulaain
gudayadidnnsefinduazunasdoyadu 9

NguAI9819789N15398 ABTIEIUNITIeNTAuaNTRRN LN AIIAAER NLTIU Y

ANSANY

3.2 JUABUNITAIEIUNISIRY

TUADUNITITYLAENITINEIUNANITANEINTEVLAYADAARDIATULUINIIVD S

(%
v A

Cochrane Collaboration [56] &g PRISMA guideline [65] AU
3.2.1 dududaya (data source)

finsdvAudoyanuidenngudeyadidnvselinduasunadoyadu o auiieiun 20

Y

4

WU WA, 2561 Giall

1) prudayadidnnsatlindg dududeyanuidelagliudnisdrinawilunisfifiurian
g1udeya loun PubMed, EMBASE, Cochrane Library (CENTRAL), Scopus, Web of Science
uwag CINAHL Tnglddmdnlunisdudusiedededauntasann PICOS framework [66] ag
AvuaAmdanaIunauUseyIng (participants) N33 (intervention) N133nwdseuLiiey

(comparator) kag JULUUNSANY (study design) wameAmanilalunsduAusianis1ain 2



a2

Framework Search term

Participants (kidney AND transplant*) OR (renal AND transplant®)

extended-release tacrolimus OR sustained-release tacrolimus

Intervention OR prolonged-release tacrolimus OR once-daily tacrolimus OR

FK506E

tacrolimus OR standard-release tacrolimus OR twice-daily
Comparator

tacrolimus OR immediate-release tacrolimus OR FK506

trial OR clinical trial OR controlled trial OR random* OR
Study design

randomized controlled trial

AN 2 WARIAIANALGIUNNSAUAU

dwsugnudeyaiinisdnvuemyauideauiisemnenisunmdazingldnizes
mansunndlunisduAusiug lnegiuteya PubMed wag Cochrane Library (CENTRAL)
w14 MeSH Tunsdudu drugudonya EMBASE a1t Emtree Tunisdudu widesiililunis
duAudmSunguuseyIng Ae “kidney transplantation” wagguuuunisfinuife “clinical
trial”

2) ﬁuﬁ’ummmde%’agaﬁu q laun

- srudeyaiisiusunistunzdeuauisenisadin 1éud ClinicalTrials.gov
(www.clinicaltrials.gov), EU Clinical Trials Register (www.clinicaltrialsregister.eu), Clinical
Trial Results (www.clinicaltrialresults.org), taz ISRCTN (http://www.isrctn.com)

- 1onan381989 (reference lists) luunanuiieados Tiud suAdeiidunismaass
wuvdukariinguasuay nMsUsvialegnaluszuy (systematic review) waznsu3vimiuuy

W35UUN (narrative review)

- L3

- PMNNTRYNITON9DY (citation tracking) 919U NHIULNUNNITARLEBNLT N LY

ns@nw lngldgrudeya Scopus uay Web of Science LieRanuindeuidelatnming


http://www.clinicaltrials.gov/
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v
a =

19138 ANUN TN ARLADNLAN T U999 ANTUTIRATU LMV N LAa1N

[y

N13MNNT8NITO19DY nWITelaNIunugAAEaNWITeAAE NSRS 1E e

3.2.2 ANLABNIIUIYY (study selection)

VY I ¢ o a

nsAndenEITeLldEfnteniwide 2 Aufe FIELaTNAUN T AITATHARS

Y Y

anuianudyluivdmadunssuarvilsale Inglduvuiuiinnsdaiisnauidend

= Y} = A a o A o = o A
EﬂLL‘U‘UL@EJ'Jﬂu (378@3L@8@1uﬂ1ﬂmu’3ﬂ ) L‘W@‘W"ﬂqsmqﬂﬂLﬁ@ﬂLLa%UUWﬂLWQNaIUﬂqiﬂ@ILa@ﬂ

! (% a

NUITEIuSeeanag ndudasyraiu nsaliauAniulun1sAnaenauITelins iy

14 IS

denauideavedusetiniusnass mnldaiusandeasulaasiigsiuy

%

fnaulame

—

HAR
Y
i a o

¢ Y a L A a v :.’I dy
LLWVIEJQjLGUEI’J“U']QJ/ELUﬁWGZﬂEﬂEﬁﬁ']ﬂ@ﬁiﬂi@ ATAALEDNINUIYN 2 VUFABU AU

[ [
U &Y

TUABUN 1 ANNTDNIUITYINUNANEDVBIIUIBUU

[
(%

TURDUN 2 NASAUNT18azBuRYadL AU URLLNOARLEDNIUITELTITIUNSANEN

NA9INISAALABNUIBLGITIUNITANEN

1) Jumddendunmeassuuuguuasinguauauluglisunisugnanals

{ al

2) Wisuisumslasuemlasadaguuuvesngvisunuiasunuueengaviud

3) dn1sianadnsealuliogndes 1 9813 lawn n1sufiasiadeundunlasunis
gudumeunisnsiatuiile n1ssenvadlaiugnaty n1ssentinuediiy warAINITveILYes

1@ (eGFR, CrCl)

LNA9INTSAALADNITUIBNANNTTANT
1) Wuniddeludennerasiini 12 Y
2) Wuruiddeifidrsinidednisiadnldesusdess 2 ¥ia (dual-organ

transplantation)

[y

@ a aa Ly 1
3) UUNUAYNILANIZUNANLD

3.2.3 M3UTHUAMNINYRIUTY (quality assessment)

a

nsUspiiuAun nves I asliiuseliu 2 aume fIduuasindunsyaeiiyailng

q

wanauianudgldndnadynssuainilsale ieduiinumenalunsussdiuaaunim

yosuideegrnludaszeeiu lnglduuutuiinnisuseifiugunimaesnuidde (3eazden
Tunanuan ) nsdiinnuiulunsUssdiuaunmanddelinssiu fussiiunmuninauide
raAuTeswAudnAse mnliausavdeagulaveigsiudndulane unndiiveiviglu

U o

a1v10NesAanslaale



aq

nsUssiiiununmveswideldiaTestienisundy Cochrane risk of bias tool [56]
Tnguseduluiifnng q aseluil
1) M33ME19UNT5E (random sequence generation)

- NWITEHUsEUI N duIngy wagdsnisildlunsgulianumingay 1w

v a

msld ssreavgu Tdreufiumeslunisgu nsvesgnsin n1sduaann Wusu

v

2) M3UnUngi inasssdIngu (allocation concealment)

[
v aaa o ¥

- AT MsInassnguvafidns i Teuasgidelinsvarmini

AN Ideudazezgnisassiiingula wu nsldgesenansniiavauddu
N = v ! A a o v aa (% M v
Maiiu n1sldnaesussgendiavnuadundvuin aane1 wazdnyazduadie o

fu nMsdnassiauaulaenduns n1sinassiivinlagaiunans lusiu

3) msuntaditnsiTenazHidunlunuidy (blinding of participants and

Y Y

personnel)

[
v a 1

- nudeludnsunUngiinsinidewasdilausidlunuide

Y

Y v 1

- udeduluiinnsunYUaansiuddonas

Y

e

feusinluauide udguse iy
Asanuarnlddmansynurenaansvasnisane laun nadnsindu objective outcome
WU NMSESTIN ANANTIINBIUHUANT
4) nmsunUalun1suseiliunaans (blinding outcome assessment)
- WITrHuInsUNUnUSEIURAE NG
av al 1 a v a v s Y a a v | [}

- AenldiimsunUagussiiiunaans uigussiduiasanudinlldmanseny
| a v ¢ P [ o sa & . . | a aa
Ran1sUsEiliukaansveIn1sAny taun naansidu objective outcome LU N15LEETIN

ANARTIVNIBIUHURNTT
5) anulinsuiiuvestoyaannisine (incomplete outcome data)
- uAdeiulldiinisgamie (missing) vesteya nselwgnanivinzaulun1sgey

T a =

veveadeya 1wu fidhsmmAdeiinsireiiey dszeznannisinwenuiy
- minfimsgamevesdioya sasanguaisiisnsnisagmeilndiAsstunas
wnralumsgaymefiviloudy
- wpavessgynevesdeyalifeidesiunadnslunisinm
- fimsnaunudeyaiigameseisnisimanza
6) NSLEONTIBIUNAANS (selective reporting)
- v«

- MuATetuinIssenuRaansegiasutIununseylluseidsuisnisfinw

(protocol) visenseuliludiurestunaunagisnsfnyivesiniduatusinu
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7) AMNLERIeARDU ¢ (other bias)

- NRUUTEINTTI@RINg YR ATtulAMUaNAaiuYeIrIFIUTNUgIUTNE

o«

v

AONAANENIANITINYT Laun 918 Wev A szeviamenls ANudsmInlAuiuYes

[y

U

e3C¢

U3nale Ussiavvesusanale Wusiu
a o al'd va o [ a d‘ al 1 aa & «
nuidendanaudfininaaggnuseiliunannuidesveseniluwiasimdu “low
risk” Mnlafmunsgudaduaglasunsusediundy “high risk” uaznsdindeyalyiiewely
nsdndulaazlasunisuseiuidu “unclear risk” 70U TR UL EUINANTUTELIY
ANULASIYRIRARLENTY 7 TRfINa1TI9RUY

3.2.4 msaﬁ'ﬂ%’aga (data extraction)

o a

nsafadeyavesusasnuifengnandenidnanlunsfinuayldiaintoya 2 aude

a Y I

TReuazindunsgdaiiidlidnsuansaiuianudiugluindmadunssuaivilsale e

ey

N

uiindeyavesnuiduegrnludaszreduadlusvuiuiinnisadadoya (1easidunlu

Y v YV

aay = 1 o a ] v & |
AANUIN A) ﬂimm%a%ﬁﬂlmm@iﬂﬂu Naﬂ@]sﬂa%aﬁ]gaﬂﬂiqﬁlﬁjﬂﬂuaﬂﬂiﬂ Vi']ﬂlllﬁqll']ﬁﬂﬂ']

Y

ToazUldasigriudndulafie wmddivemaluavietyseanslsals

1Y
Y o0 awv

1) Yeyaily laud Usemne/Mfsweinisvinide 939seesiafne n1sduwuangy

P
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3.2.5 N15LAS1EUN196DR (statistics analysis) ﬂ']ﬁl,mwﬁsﬁau”aiﬁﬂil,t,ﬂim
RevMan (Cochrane Review Manager, version 5.3) Usgnaulusig nsuseiiiun1igiisnus
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3.2.5.1 M5Uszfiun1283sWUS (heterogeneity)

(%
v A

N3UsELIUNMETIONUS 10a0R 2 g9 fadl
1) Cochrane’s Q test AvuAT¥AUTEAIAYNA 0.1 ATANUAILLANAIIDEISE
WodAgneadia aglduuugu (random effect model) Tun1ssaumanissnen nsalliny

Y [

ANUupnAeslitudAgysadfazldfiuuundl  (fixed effect model) Tunissiu
NANISSAEN
2) I? statistic Ttlun15UsEiusEAUYBINILIITNUSVBINSANYINUIUIDAIATIZI

(degree of heterogeneity) Ingldinuginisutanan 1> Asn19197 3

A 12 Asulana

25% fanuuanisvenannuITeeglusyiumm

50% ﬁmwmmmﬁwaqwamﬂmuaé’]’aa@ﬂuizé’umunaw

75% | AANUuANANNYeIHaIINIdeegluseRuas

AN 197 3 WaARINISWUaNaYR9AT 12 AlRaNnNISaAIASIE [67]

3.2.5.2 M559UNANTSANE (statistical pooling) ATUIUNANIISAY (treatment
effect) LWSguifisusEnInguSsuWisukasngunIuAy Iagldisnsnisendt inverse
variance-weighted method

& o

Y] | [V ° aa aa dl o
ALUTUYUANDLUBDS ‘lfﬂLLﬂ mﬂ’limﬂﬂu‘uaﬂim ASUMUUITNITINVTOALNANTTIA

¥

WernuldnisiSeuiisuaieninuunnen99e9A1tadea9uIniln (weishted mean
difference) #1MN35N15IAMI0@NANNSIAAIINUITNNTUSIUTIEUAIEAINULANAIIYDIARAEY

ﬁﬂ%’ummﬁsm (standardized mean difference)

AauUsylliauwiangy biud dnsinsufiaslaleundunlasunistudumenisngiagu

e dnsMsTentinvewthy dnsinissenvedlafivgnaty TonsiSeuifisunieninudes

v v

1905 (relative risk)

LanINaYBIUsazNIsANYIlugY forest plot kaRIAUTEUIUUUIA (point estimate)

a 4 O Ay
NYWNANMULYDHUNTDYAY 95
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3.2.5.3 M5Uszifiuanf lun1sANUN (publication bias)
lun1suszilivaailunisfnulgnisasne funnel plot Tnsunuusu (X) AoAviLans
faruIAreINaNIINYITBINaaNSUan A n1suiaslaBaunauiilasunisiudusiianisnge

FULaNTTELIAN 6 LU kazknNusd (Y) ABAIANUAAAWABDY (standard error) ¥84aBn-

v [ 1

FUV0IANNLADIF NSV IUABEN15ANEY (log RR) LAUFINATSADNAaNSTIARINATT

Y aa ¥

pAATIEY suduldaifnaaaunie Egger’s test lun1suseiiuaiuauuInsves funnel

v A ¢

plot AnunszAUTyaIAyN 0.05 NSANAT p < 0.05 AzhINLoARIUNITARUN

<

3.2.5.4 M5as1%Aula (sensitivity analysis)
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=] 1'% v
duAuvaya
grudeyadidnnsading : PubMed, EMBASE, Cochrane Library,
Scopus, Web of Science, CINAHL

Lméﬁaga’?}u 9 : trial register, reference list, citation tracking

\

ANLABNINUAAY LAENAITUNRIN

- WWI9INNANYY (participants)

- nauneaes (interventions)

- nauwIguiigy (comparators)
s alce

- WAANSNANWI (outcomes)

- sUkuuMsAn® (study design)

v

UsslliUANNINYRIUITY

v

afindayasuide

v

AATILIN9EDA
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LA509L NIl UNTIveATILUSENaUAIY
1. wuuduindeyan1sAnaeniuidy (AANWIN n)
2. wuUUsEiU Cochrane risk of bias (NMANWIN V)

3. wuutuiinnisaiadeyadnuide (nAxwin A)
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4.1 dayanluvainisinen

Nan1sAuALIILITBAINg udeyaddnnsetind Liwn PubMed, EMBASE, Cochrane
Library (CENTRAL), Scopus, Web of Science wag CINAHL auﬁﬁu‘ﬁl 20 LWw1gu 2561 wu
msAnwveALSIuAL 1,145 Msfin (easdeanisdudiluniaruan 1) nisdufuiudia
u 9 ldun grudeyaiinununistunsdeunyidonanadniuau 3 msdnw Snsfnw
fiindeufusiuau 458 nsfinwn gnéneenlaenisdansasanundngesuiu 616 n1sAnwn
TngfiansananUszinnvesinudss Yssvnslumsinw Aunsnues nguivieuiiioy uas
SULUUNSANET (5188888 ALNURINTSAANTBIIINUNAREBTUAIANWIN 7) IANAYDINITAR
miAdomarioonannisAnuildedl fo suideilddundade (n = 49) MAdeidmeass
(n = 2) nITeludninaaes (n = 5) psUTnssend (n = 151) N158AATIEN (n = 23) MUY
LUU pooled-analysis (n = 6) sAdedunsseauitie (n = 2) uidelunguuszans
flailggldsunsugnanele (n = 129) uAdEludn (n = 18) Adeillldfinssoudio

a o

AdasUuuueengnouukarIULUUBRNNEYIUT (n = 148)

Y

NASNSTLNINNIS IS UEINILAS

ao o

NMAMBATEgANans (n = 2) nuddenlilinsiUSeuiisusening 2 nguauunu (n = 56)

wazn1sfinulagnsdang (n = 25) anduislszfiuiionvesuiddvatuiy Inefinnsan
31NUTELANTINTANUNIWITY Usezvnslunisfine Faunsnues nguIauiisy 13

FIGAURATNS LazFUuuun1sine (3eazideaurulanisfansesanauideatuiiuly

d' [ o

AN 2) Tnuifengndneandiuiy 54 MIANY ANEaYEINIARNWITEWA1IoaNAN

Y

a o

nsAneiidede WJunsAnuilinsifiuiianizundnge (n = 48) Usvansluauided
AuEdouiy (n = 5) msfnwilasnsdan (n = 2) MsAnvdundsaaumans (n = 2)
lifimsnenusadnsmamsinuidesnsnwm (n = 1) msAnnfiuszrnaiinengiinii
12 Yswweglumsfny (n = 1) uaz N15ANYILUY crossover (n = 2)
Tuduneunisimdenauitenuauideiitfudiduniwinivasiuan 1 msdnw
[68] Lthszsmﬂﬂumﬁé’fﬂﬁmwmsz};']%’auﬁ'mmﬁ%’aaﬁuﬁaﬁuﬁﬂummé’qﬂqw [21] wagns
enuraluatuiirfsiiunwsnguiinnuanysalasudusinnin Jsfmdenauisoatiu

6

Aaa I3 o %] aa ¢
nanuidun wdinguinunlunseiinsisn
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fatunisinuifigndnideniduiiorhnisedlinseiisiuiuiedu 13 nisfny
meé’ﬂugﬂﬁ 13 lusuuidunisAnuves Advagraf® 911U 10 n1sAnwn [16-22, 27,
30, 69] LLU'@Lﬂuﬂwﬁﬂwﬂuﬁlﬁ%’um5‘1JqﬂmsﬂmsazLLsﬂﬁi’ﬂmu 9 ANSANWYI [16-22, 27, 69]
nsAnuglesunsugnatelafiiennisasiidiuay 1 n13dner [30] waznnsAnwives
Envarsus XR® 112w 3 n1sfinen [23, 24, 29] uvadunisd@nwiludladsunisugnanele
sYEzUINIIWIU 2 N5Anw [23, 24] uazlufldfunisugnanelafifionnisasiidiuay
1 Msfnw [29] namsanwnduauAdsatuiidfusiidunundngy eazdenveusias

ASANEIRILAAIIUATSIN 4 - 11



Records excluded by
screening the title and
ahbstract {n = 516]

records identified through
dztabases searching (n = 1,145)
E
2 bMed in =
E Pubhed (n = 86}
= Cochrane Library {n = 146)
5 EMBEASE [n = 2835) . ) ]
= _ . Additionsl records identified
Soopus (n = 424)
) ] through other sources
‘Web of Science [n = 160}
CINAHL {n = 40} Trial remistar im = 34
e
k. L3
Records after duplicates removed
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L1
| ¥
E
ﬁ Records scresned N
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— gualitative synthesis
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U7 13 PRISMA flow diagram waninszuiun1sauaAuLasAnionauide
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M5 4 dneazdeyaniluvesnuidenignAndenidiuilunisiinm

Follow-up
Study ID Country/Setting Study period Blinding
period
Silva 2007 * #, USA, Canada, Jul 2003 - Apr 2005, 6 Mo, open-label
Silva 2014 " *# Brazil Jul 2003 - Mar 2009 4 yr
Wlodarczyk Australia, Mar 2003 - Mar 2004 6 wk open-label
2009 *# Belgium, France,
etc.

Cabello 2010 *# Spain N/A 6 Mo open-label
Kramer 2010 *# | Europe, Australia, | Aug 2004 - Dec 2006 12 mo 24-wk double-

Canada, etc. blind, followed

by 12 mo open-
label
Han 2012 *# Korea N/A 6 mo open-label
Albano 2013 *# Europe May 2008 - March 6 Mo open-label
2010
Bunnapradist USA, Europe Dec 2008 - Feb 2011 12 mo open-label
2013 ** ##
Tsuchiya 2013 Japan Nov 2009 - Jan 2011 6 mo open-label
*#
Budde 2014 **#, USA, Latin Oct 2010 - Mar 12 mo, double-blind
Rostaing 2016 z America, 2013, Oct 2010 - 24 mo
x4 Europe, Asia Mar 2014
Pacific

Oh 2014 *# Korea Apr 2010 - Jun 2012 6 mo open-label
Yang 2015 * ## Korea Apr 2011 - Apr 2013 6 mo open-label

nugwg | n1sAnw Silva 2007 uag Silva 2014 AsnsAnwiludsznsnguisieniu

? M3fnwy) Budde 2014 wag Rostaing 2016 AansAnwlulszynsnguiiedfiu

* A15ANEIUDY Advagraf®, ** n13AnN®IY8s Envarsus XR®

# nmsAnwiluglasunisuananelassesusn, ## msfnuludlasunisugnaneled

T91N15A99
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A15N 5 inawinisAnidendievesnuidengnAndendiunlunisinm

Inclusion criteria

Exclusion criteria

Donor's Dual
Study ID Recipient's Type of Donor
aged organ
aged (yr) donor characteristics
(yr) transplant
Silva 2007 * #, >12 - deceased Yes non-heart
Silva 2014 " *# or living beating,
> 60 yrs of aged
Wlodarczyk 2009 *# 18 - 65 5-65 deceased Yes -
or living
Cabello 2010 *# > 55 - ECD - -
Kramer 2010 *# 18-65 5-65 deceased Yes -
or living
Han 2012 *# 19 - 60 3 living Yes routine or non-
heart-beating
donor
Albano 2013 *# >18 S deceased - -
or living
Bunnapradist 2013 =18 - deceased - -
** or living
Tsuchiya 2013 *# 18- 70 - living Yes kidney graft
donation after
cardiac death
Budde 2014 **#, > 18 - deceased Yes kidney graft
Rostaing 2016 ***# or living donation after
cardiac death
Oh 2014 *# 20 - 65 15-65 deceased Yes non-heart
or living beating,
lymphocyte
cross match
positive
Yang 2015 * ## > 20 - deceased Yes -

or living
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nugwg | N1sAne Silva 2007 uag Silva 2014 Aen1sAnwiludsznsngubieniu
? M3Anw1 Budde 2014 waw Rostaing 2016 AansAnwnluUseynsnguLigaiu
* A15ANIUDY Advagraf®, ** n13An®I8s Envarsus XR®
# nsenwluglisunsugnanelnszezusn, #4 msnwlugldsunisugnanglad

1191n15A97, ECD, expanded-criteria donor
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Number of Age (year),
Sex (% male)
Study ID participants KTRs Mean+SD
ER-Tac | IR-Tac ER-Tac IR-Tac ER-Tac | IR-Tac
Silva 2007 * #, 214 212 early 47.8+13.0 | 48.6£12.9 | 64.50 64.20
Silva 2014 ' *#
Wlodarczyk 2009 60 59 early 44.00 43.60 56.70 74.60
*#
Cabello 2010 *# 14 12 early 62.70+4.9 | 64.0+0.8 50.00 41.70
Kramer 2010 *# 336 331 early 449+12.1 | 45.5£12.0 | 61.60 64.00
Han 2012 *# 62 62 early | 41.0£10.9 | 42.0£10.6 | 72.58 | 66.13
Albano 2013 *# 302 309 early | 50.7+13.0 | 50.8+13.4 | 68.20 | 68.30

Bunnapradist 2013 162 162 stable | 50.4+11.7 | 50.3+13.4 | 71.60 | 62.30

Tsuchiya 2013 *# 50 52 early | 47.5+13.8 | 46.1+14.2 | 68.00 | 67.30
Budde 2014 **#, 268 275 early | 44.8+13.2 | 45.5+12.0 | 64.90 | 65.80

Rostaing 2016 * **#

Oh 2014 *# 29 31 early 44.5+£10.5 | 46.9+10.5 | 58.60 57.10

Yang 2015 * ## 49 50 stable | 45.7£10.2 | 45.6+9.6 59.20 50.00

newmn ' n1sAnw Silva 2007 wag Silva 2014 Aen1sANwluUTEININGUGIY
? M3Anw1 Budde 2014 wag Rostaing 2016 Aan1sAnwnluUseynsnguigaiu
* A15ANBIUDY Advagraf®, ** n13AnwIves Envarsus XR®
# msfinuluglasunisugnanglassesusn, ## nisAnwludlasumsvananglag
= =
fi9n15Aan
KTRs, kidney transplant recipients; ER-Tac, extended-release tacrolimus;

IR-Tac, immediate-release tacrolimus
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Race (%) Donor type (%)
Study ID White Black Asian Living Deceased
ER IR ER IR ER IR ER IR ER IR
Silva 2007 * #, 74.8 717 19. | 24. | 23 | 24 48.1 50.0 519 | 50.0
Silva 2014 ' *# 2 |1

Wlodarczyk 2009 96.7 | 100.0 | 0.0 | 0.0 | 0.0 | 0.0 - - - -
*.
#

Cabello 2010 *# 100.0 | 100.0 | 0.0 | 0.0 | 0.0 | 0.0 - - - -

Kramer 2010 *# 83.7 813 | 42 | 57 | 1.5 | 21 | 269 274 | 73.1 | 72.6
Han 2012 *# - - y 3 - - 100.0 | 100.0 - -
Albano 2013 *# 94.0 958 | 46 | 23 | 1.3 | 1.9 11.3 133 | 88.7 | 86.7

Bunnapradist 2013 74.1 716 | 216 | 21.0 | 1.9 | 1.9 | 383 315 | 61.7 | 68.5

Tsuchiya 2013 *# - . v - - - 100.0 | 100.0 | 0.0 0.0

Budde 2014 **#, 75.7 778 | 3.7 | 55| 37 | 36 | 504 | 469 | 49.6 | 52.7
Rostaing 2016 Zengy

Oh 2014 *# - = = = = - 58.6 516 | 414 | 484

Yang 2015 * ## - = = = - - 75.5 68.0 - -

newmn ' n1sAnw Silva 2007 wag Silva 2014 AensAnwnluUsEanInguieiu
? M3Anw1 Budde 2014 wag Rostaing 2016 Aan1sAnwnluUssynsnguigaiu
* A15ANBIUDY Advagraf®, ** n13AnwIves Envarsus XR®
# msfinuluglasunisugnanglassesusn, ## nisAnwiludlasumsvanaiglag
= =
fi9n15Aan
ECD, expanded-criteria donor; ER, extended-release tacrolimus;

IR, immediate-release tacrolimus



58

o o

AN5NN 8 AadseniiANiuvessEnsluanAdengnaadenidiunlunsfing
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HLA mismatches (%)

Study ID 0 1 2 >3 >3

ER | IR | ER| IR | ER IR ER IR ER IR

Silva 2007 * #, 56 | 28 | 47 | 33 | 145 | 127 | 75.2 | 81.1 - -
Silva 2014 ' *#

Wlodarczyk 2009 - - - - - - - - - ,
*#

Cabello 2010 *# - e - g > - - - _ -

Kramer 2010 *# - - - - - - - - _ -

Han 2012 *# - - 4 2 S - - - 32.2 40.3

Albano 2013 *# - - A - \ - - - _ -

Bunnapradist 2013 93 | 93] 62| 49 | 11.1 | 68 | 735 | 79.0 - -

Tsuchiya 2013 *# - - - - 3 - - - - ,

Budde 2014 **#, - - - - - - - . - .
Rostaing 2016 Zengy

Oh 2014 *# - = = = = - 79.3 | 80.6 - -

Yang 2015 * ## 10.2 | 40 | 6.1 | 80 | 10.2 | 6.0 | 735 | 820 - -

nuewme ' N13Anw Silva 2007 wag Silva 2014 AamsAnenluUseynsnguLaeaiu
? M3Anw1 Budde 2014 wag Rostaing 2016 Aan1sAnwnluUssynsnguigaiu
* A15ANBIUDY Advagraf®, ** n13AnwIv8d Envarsus XR®
# msdnwilugldfunsugnanelaszezusn, ## msAnwilugldsunsugnangled
flonnsasil
HLA, human leukocyte antigen; ER, extended-release tacrolimus;

IR, immediate-release tacrolimus
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PRA (%) Cold ischemia time
Study ID grade < 50% Mean+SD Mean=SD Median (range)
ER IR ER IR ER IR ER IR
Silva 2007 * #, - - 2.49+ 272+ | 1788+ | 19.41+ 17.87 19.57

. . 1067 | 1134 | 7.73 727 | (0.8-34.8) | (0.5-37.3)
Silva 2014 * *#

Wlodarczyk 2009 - - - - - - - ;
*H

Cabello 2010 *# - - 0.00 | 0.50 | 15.86 | 13.99 - -

+3.08 | +4.58
Kramer 2010 *# 98.20 | 98.80 - - 16.8+ | 16.2+ - .
6.5 58

Han 2012 *# - / 7 N - - - .
Albano 2013 *# 94.70 | 97.10 % - - - - -
Bunnapradist 2013 - 2 10.4+ | 8.9+ - - - -
% g 24.09 | 19.47

Tsuchiya 2013 *# 7 . s - - - - -

Budde 2014 **#, - - | 1545 | 155 | - - _ _
Rostaing 2016  **# 10 | 598
Oh 2014 *# - - - ! ! - _ ]

Yang 2015 * ## - - - - - - - -

nuewmn ' N13Anw Silva 2007 wag Silva 2014 AamsAnenluUseyInInguLAeIiu
? M3fnw1 Budde 2014 uag Rostaing 2016 Aen1sAnwnluUsesnIngudieniiu
* A15AN®IUDY Advagraf®, ** n13AnYIY8s Envarsus XR®
# msdnwilugldfunsugnanelaszezusn, ## msAnwilugldsunsugnangled
flonnsasdl

ER, extended-release tacrolimus; IR, immediate-release tacrolimus
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wiuldlunuidengnaadonitnanlunisfing

Tacrotimus Immunosuppressive
Study ID Target Tacrolimus regimen
ER-Tac IR-Tac
Co CS | MMF | Bas
Silva 2007 * #, 0.20 0.75-0.10 | day 1-90; 7-16 ng/ml, v v v
Silva 2014 ' *# mg/kg/day | mg/kg/day | thereafter; 5-15 ng/ml
Wlodarczyk 2009 | 0.2 0.2 day 1-14; 10-20 ng/ml, v v | NA
*# me/kg/day | mg/kg/day | day 15-wk 6; 5-15
ng/ml
Cabello 2010 *# | 0.1 0.1 day 1-30; 5-8 ng/ml, v v v
mg/kg/day | meg/ke/day | thereafter; N/A
Kramer 2010 *# | 0.2 0.2 day 1-28; 10-15 ng/ml, v v x
me/kg/day | meg/ke/day | day 29-168; 5-15
ng/ml, thereafter; 5-10
ng/ml
Han 2012 *# 0.3 0.3 day 0-90; 8-15 ng/ml, v v +
me/kg/day | mg/kg/day | thereafter; 5-10 ng/ml
Albano 2013 *# | 0.2 0.2 day 0-14; 10-15ng/ml, v v %
me/kg/day | mg/kg/day | day 15-42; 5-12ng/ml,
day 43-168; 5-10ng/ml
Bunnapradist conversion | remain on | 4-15 ng/ml N/A N/A N/A
2013 ** ## ratio 1:0.7 | IR-Tac
Tsuchiya 2013 *# | 0.1 0.1 induction period; 6-10 v v v
meg/kg/day | mg/kg/day ng/ml, maintenance
phase; 4-6 ng/ml
Budde 2014 **#, | 0.17 0.1 day 1-30; 6-11 ng/m, v v v
Rostaing 2016 ° | mg/kg/day | meg/kg/day | thereafter; 4-11 ng/ml
*ox gy
Oh 2014 *# conversion | 0.05 - 0.1 day 1-28; 5-15 ng/ml, v v N/A
ratio 1:1 mg/kg/day thereafter; 3-12 ng/ml
Yang 2015 * ## N/A N/A 3-10 ng/ml N/A N/A N/A




61

nugwg | N1sAne Silva 2007 uag Silva 2014 Aen1sAnwiludsznsngubieniu
? M3Anw1 Budde 2014 waw Rostaing 2016 AansAnwnluUseynsnguLigaiu
* A15ANIUDY Advagraf®, ** n13An®I8s Envarsus XR®
# madnwiluglifunsgnanelaszezusn, ## m3nwilugldsunsugnangled
fionnsasil
ER-Tac, extended-release tacrolimus; IR-Tac, immediate-release tacrolimus;

CS, corticosteroid; MMF, mycophenolate mofetil; Bas, basiliximab
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Study ID

Baseline Immunosuppressive Regimen

MMF

Corticosteroids

Silva 2007 * #,
Silva 2014 ' *#

2 g/day (upto 3
g/day was
permitted in black
patients)

preoperative; methylprednisolone 500-1000
me IV, day 1; prednisolone 20 mg/day,
thereafter; tapering to achieve a targeted mean
prednisone 5-10 mg/day after the first 3

months

Wlodarczyk 2009
*#

day 1-14; 2 g/day,
thereafter; 1 ¢/day

(in clinically stable

preoperative; methylprednisolone 500-1000
mg IV, 125-250 mg IV administered with the

first dose of tacrolimus,

patients) day 1-30; prednisone 15-20 mg/day,
thereafter; tapered doses
Cabello 2010 *# 1 ¢/day preoperative; methylprednisone 500 mg IV,

thereafter; prednisone 20-30 mg/day and
tapering to 5 mg/day at 3 months (withdrawal

in low immunologic risk patients)

Kramer 2010 *#

preoperative; 1 ¢
BID, day 1-14; 2
g/day, thereafter; 1
g/day

preoperative; methylprednisolone 1000 mg IV,
day 1; preoperative 125 mg IV,

day 2-14; prednisolone 20 mg/day,

day 15-28; prednisolone 15 mg/day,

day 29-42; 10 mg/day,

day 43-84; 5 mg/day,

thereafter; 0-5 mg/day

Han 2012 *#

N/A

N/A

Albano 2013 *#

preoperative; 1 g,
day 1-14; 2 g¢/day,
thereafter; 1 g/day

preoperative; methylprednisolone < 500 mg IV,
day 1, methylprednisolone 125 mg IV,

days 2-14; prednisolone 20 mg per day,

days 15-28; prednisolone 15 mg per day,

days 29-42; prednisolone 10 mg per day,

days 43-84; prednisolone 5 mg per day,

days 85-168, < 5 mg per day
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Baseline Immunosuppressive Regimen

Study ID
MMF Corticosteroids
Bunnapradist 2013 N/A N/A

Tsuchiya 2013 *# day 1-14; 2 g/day, preoperative; methylprednisolone 250-500 mg
thereafter; 1.5 IV, day 1; methylprednisolone 25 - 250 mg IV,
g/day day 5-6; prednisolone 20 mg/day,

thereafter; tapered dose

Budde 2014 **#, 2 g/day per local practice
Rostaing 2016 Zengy

Oh 2014 *# 1-2 ¢/day preoperative; methylprednisolone 500 mg IV
day 1; methylprednisolone 250 mg IV,
thereafter; prednisolone tapered to a

maintenance dose > 5 mg/day

Yang 2015 * ## N/A N/A

newmn ' n1sAnw Silva 2007 wag Silva 2014 Aen1sAnwnluUsEININgUFiu
? M3fnw1 Budde 2014 uag Rostaing 2016 Aen1sAnwnluUsesnIngudieiiu
* A15ANBIUDY Advagraf®, ** n13An®Iv8s Envarsus XR®
# msdnwlugldunsugnanelaszezusn, ## msanwluglésunsugnaneled

a ‘:1'
HUBINTIAIN



4.2 NMUTTAUAMUANYDINUIY

nsUsziuaunmeasnEITeldmsUssiliuanudesvesonilagliinasdienisends

Cochrane risk of bias [57] Tdvann1susziiiulagfiansaurainieniniinissieaulily

[

NATeatudy Tnen1suszliuAUlEse ARl uLAazIuITear e UN1TUTLULE NAIY

1#nn9 9 10U high risk of bias, low risk of bias way unclear risk of bias ANULEBWDIBAR

[y [y

! a a a v = o A
VBILLAATITU EJ‘V]Qﬂ ﬂLa@ﬂLﬁUWNWIUﬂqiﬂﬂ‘U"I LLaﬂﬂ@\ﬂUEUW 14

Albano 2013

Budde 2014

Bunnapradist 2013

Cabello 2010

Han 2012

Kramer 2010

Oh 2014

Rostaing 2016

Silva 2007

Silva 2014

Tsuchiya 2013

Wlodarczyk 2009

Yang 2015

@ | @ | Random sequence generation (selection bias)

@ | @ | Alocation concealment (selection bias)

~

~

N

N

. . ' ‘ Blinding of outcome assessment (detection bias)

K

000 -

JE

O 00O OO OO OO O O O O siiyopacians and personnel (performance bias)

000000600 :-

00066 ‘ o0 - . o ‘ Incomplete outcome data (attrition bias)

. . . . . . . . . . . . . Selective reporting (reporting bias)
990000000 OO O G0kt

SUN 14 anundeavesenfvesnuideignAndendiuilunisinw
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asunansUszifiunudesuetenfiveans 13 nsanwiwendu 7 18 wansdslugun
15

Random sequence generatien (selsction bias) _

Allocation concealment (selection bias) _ |

Blinding of participants and personnel (performance bias) _
Blinding of outcome assessment (detection bias) _:I
Incomplete outcome data (attrition bias) _—

Selective reporting {reporting bias) _

Otner bias [

L L L 1
0% 258, 504, 75%  100%

. Low risk of bias I:' Unclear risk of bias . High risk of bias

Ul 15 agUnansUszisiumudssuetend

namsUspifiuanuidesvesenfivg 7 G

1) NM33ME19UNI5EY (random sequence generation)

il 5 MsfnwfiinsenuidinsduudsnguiidmnuddouadldiBnsduidngs
ag1untngay loun nsgulagldinidendn (principal investigator) AlaSuusadauin
lnganiznselyszuun1sdudnluda (automated system) [17, 23, 24, 69] wazn1sdur1y
FPUUABUTUSHIULRA (interactive voice response system) [19] nsAnvmanarlEsuns
Uszifiuu low risk of bias d1udn 8 nsfinwlusiesuddeatufudnissenuindinisdy
wisnguifiinsinaudde uilissyseazBenvesisnsiildlunisduudangy [16, 18, 20-22,
27, 29, 30] F9lesunisuseiiudy unclear risk of bias

2) MsUnTndnassidingy (allocation concealment)

il 7 Mmsfnwfnsenuindinsundagiidaasndinguuadldisundndimanzan

YU awv

LA nsgulagldinidenannlasusdaiauinlnemniznssldssuunsdudnludd [17, 69]

=

TdwesanmunefUanin (sealed enveloped) [18, 271 MsduruszUURBUIUSALLIR [19]

waznsldvnadvsedndeulusunsuiladdaiusnlunsideduddnassidingy (23, 24]

Y

De

nsEnwvaItazlasunisuseliuidu low risk of bias @udn 6 n1sAnwlTNITI189113T



66

ldlunsunTngidnassidinga [16, 20-22, 29, 301 FelFFunsusziiudu unclear risk of
bias

3) nsUnUngiinsinddenargidiusinluauide (blinding of participants and
personnel) ns@nwrdlulugidunisAnwiuuu “open-label” [16, 17, 19-22, 27, 29, 30,
69] 351#5un15Uszifiuilu high risk of bias i 1 nsAnwfiAanmgUs duszeziaan
12 itou Taglutag 6 Wouusn Wun1s@nwiuuy “double-blind” anduiadunisfinw
WUU “open-label” 1ugad 6 Woudaun [18] wazdl 2 msfinwiidunisfineuuy “double-
blind” maeetnIsAN [23, 24] 11 3 NMsAnwHasldsunTUsaduu low risk of bias

4) msuntalun1suseidiunadns (blinding outcome assessment)

esnnanadnsmanisinviideantsiiasedt 1iun sasmsufiastadeundui
F¥unsBudiudenisnmatuie sasnissenvedlaiiugndrs Shmnissentinvesiae
warAmsvhauvedts Salunadwifiidy objective outcome fafunsiildlaiinnsunde
fuspdunadndialdinadonisusyiiunadnsivand nsnuiamuedsldsunisusadudy
low risk of bias [17-25, 27, 29, 30, 69] snwiusl 1 nMsanwildlasienuinnsussdiusn
nsUfesladeunduinistusunamonisasatuieviely Seldsumsusuiiudu unclear
risk of bias [16]

5) anuldAsuiiuvesteyanNn1sAny (incomplete outcome data)

msfnwdulngfinsmenudeyanisgamevosidimnuise Taeddansdne
flsifinsgymevesiiirsinanudde (16, 22] vemsAnwiinsgymevesdidisinanuide
uAdndmvefigyouazivgralunsgaendendsiussninsnguilauemilasasa
ﬁu’aaaagmwu [17, 18, 23, 27, 30, 69] Fevsapsdnvariarldfunisusaiiudy low risk of
bias M3AnwITINUIIMTgYMeTesiinTmnuiTeiidndiiunniafuviesivaualunis
gumewanssiudidiuau 3 ns@ne [19, 21, 291 lsunisuseidiudu high risk of bias
wazdl 1 miﬁﬂmﬁlﬂﬁmﬁwmus&’f@gamiq@msmaarzﬁvﬁﬁammié’fa [20] azlasunns
Uszifiudu unclear risk of bias

6) NSLEONTIBIUNAGNS (selective reporting)

ynmsAnwdnsnenusadnsasudumuiszyliluiinsne Jadsunsusedi
\Uu low risk of bias

7) anudsseaiisu 9 (other bias)

ﬁmsmﬂmﬂmmam@aﬁ’usuawhéhLLﬂiﬁugwumawﬁzﬁmnﬂumu"?ﬁaﬁﬁwaﬁiawaﬁwé

MM lakn 91y Wewd seeziaenta Audsseniiauiu nslasuen antibody
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induction vYeEsUUIAAN Uszanvesruinnale nullifinis@nuwlangidnsiunisidens

doanquilauLANsANUIAIfkUsTug a1 e sidud Ayneadis nn1sfinwddlesu

nsUsELiiudu low risk of bias

4.3 NAANSNIINITINEN

4.3.1 Sarmsufiasladeunduiildiunstududrenisasaatiuile

ns@nwituglasunisuanaelasvesusn Tudasssesiiainisly 6 Weundwaindan
dwlanudnsnisufiastadoundulunguildiu Advagraf® Seeaz 0 - 185 [17-21, 27]
naulé3u Envarsus XR® Fovaz 8.21 [23] warlunguilléi¥u Prograf® Sesay 0 - 16.6 [17-
21, 23, 27] fhumﬁﬂmﬁlﬁﬁmiﬁué’uwamsﬂﬁLaﬁlmLﬁﬂuwé’uﬁaamsmaa%mﬁauazlﬂé’
spyiliisnslalunsBuduna azfimsnenudanmauiasladounduiideudigede
Yoway 19.35 lunguilléisu Advagraf® wazesay 16.13 lunguilld3u Prograf® [16] Fawa
nmsfnwiiar s rumamslinsed

mMsfinwiiszezie 12 weulugdilasunsugnanelaszazisn wudnsnsujaste
Laauwé’ﬂumﬁmﬁlﬁ% Advagraf® Sowag 4.67 - 17.8 [17, 18, 22] mjmﬁlﬁ%’u Envarsus XR®
Yovay 13.1 [23] warlunguilléisu Prograf® fewas 2.47 - 17.3 [17, 18, 22, 23]

msfnwluglidumsugnanglandennisasinudnnnsujiasiadeunduiideutng
pufesanuszrnslunsdnwiduglasunmsgnadielafifanudssiunandunisiianis
Ujasladoundu Tnefidnnsufiasladounduiosay 4.5 lunguiildiu Advagraf® [30]
Yovay 0.62 Tunguillésu Envarsus XR® wagdouas 0 - 2.47 Tunguillésu Prograf® [30]

n3fnwifinsmenudnsnisufasiadoundufissegnaiuinnit 12 eu 4
1 msfnwdadumsinulugldfunsugnanelaszezusn wusnsnsujastadeunduly
nguild3u Envarsus XR® $vaz 17.2 wazlunguilld3u Prograf® $evas 18.2 fiszuziian
2 ¥ nsandgnangla [24) wazdslsifinsfnulafinesnudeyasninisufiasladoundy
nM3lasu Advagraf® fisseznannnni 12 e

TunseiiesgvinunsAnufiinsisuiisunninuiisenfiasladoundud
S¥HE1I87 < 6 WU 91U 8 MIAnw nsUszilunadnsfiszeziian 6 Lieu d1uau
6 Msfnw [17-21, 30] fiszezinan 3 Weu S1uau 1 M3Anw [23] wagiiszozinan 6 dUav
S 1 msAnw [27] ludrwuiidunisfnuves Advagraf® 911U 7 n1sAnen [17-21,

27, 30] wWagn15AN®IVBY Envarsus XR® 91143u 1 n15ANY [23] UIALUIAINUSLLIANVBY
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Y Y 1 a o a = Yo 1 o =
Ain3un1539e AnsAnwluglasunisugnanelassesusn 9w 7 nsdnwn [17-21, 23,
271 wagnsfnwitudlasunisugnatelafifiennisasil 91uau 1 n1sAinw [30] N1sAnwd
UsellUNaansNseazIan 12 Wau 491199 5 Ns@Anw [17, 18, 22, 23, 29] @unisanyin
a a o ea a A A ~ = ' °
dnnsusziliunaansNseesian > 12 e dfiws 1 nnsanwd [24] Jebdanursarinnns
IATIERTINEANISTNENLA
910N forest plot N15zuw11a1 < 6 Lo WHaRa1TUIINAlAFLAISlINUAIN
1 1 a o o aa a o = = 1 dyd I~
WANAIRE1NTEANAYNINEDRY999U (p = 0.14) BunedInIsAnwILaIiiAuduLon
WS (homogeneity) aansasiunanissnulalagly fixed effect model A1 12 index Ly
36% vunghsdianuuansnvesnuideeglusedudi - Yunane [67] :nn1s5uEansinm
LinumnuwanaavesnsnMsuastadeunauseninanistisuemilasadaniasguuuui
F2U21987 < 6 LAoU (RR 1.04, 95% Cl 0.83 - 1.29; p = 0.75) d1uflszaziial 12 Lisu Lo
Asananalaauadsnuimsanwimaiiddanuduenius (p = 0.36) 3919 fixed effect
model Tun1557uNan15518 A1 12 index WnU 8% MUNEDIIANULANAIITENINGIIUITY
agluszAum nan1sANwlinuANLLANAINYRINITIRTINSUGEs LB undunisse viian

12 1Aou (RR 1.09, 95% CI 0.86 - 1.37; p = 0.48) (E‘U‘ﬁl 16)
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nsufaslaleunduiszeziian < 6 Ao AN IATUEN

ER-Tacrolimus  IR-Tacrolimus Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events  Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
Silva 2007 17 214 3 212 73% 211093477 2007 T
Wiodarezyk 2009 g G0 ] 89 6.3%  0.87[036,211] 2009 .
Kramer 2010 62 N a0 336 423%  1.26([090,1.77] 2010 T
Cabello 2010 0 14 2 12 0% 017[001,3.29) 2010 ¢
Albano 2013 31 302 42 308 257%  O.76[0.49,1.17] 2013 &
Oh 2014 0 29 3 M 0E%  015[001,2.83 2014 ¢
Budde 2014 22 268 26 275 167%  0.57[0.50,1.49] 2014 —
Yang 2015 2 44 0 46 0.5% 5.22[0.26,105.81] 2014 *
Total (95% CI) 1262 1280 100.0%  1.04 [0.83, 1.29] L 2
Tatal events 142 140
Heterogeneity: Chif= 1089, df =7 {F=0.14); F= 36% b.D1 0!1 1'0 100'

Testfor overall effect =032 (P = 0.75) Favours ER-Tacrolimus  Favours IR-Tacrolimus

nsufasialeunduisseziian 12 oy nawnldsuen

ER-Tacrolimus  IR-Tacrolimus Risk Ratio Risk Ratio
Study or Subgroup  Fvents  Total Events  Total Weight IV, Fixed, 95% Cl Year I, Fixed, 95% CI
Silva 2007 22 14 16 212 143% 1.36[0.74,2.52] 2007
Kramer 2010 fid N a4 336 5041% 1.20[0.87,1.67] 2010
Bunnapradist 2013 1 162 4 162 141% 0.25[0.03,2.21] 2013
Tsuchiya 2013 5 al ] 52 52% 058[0.21,1.61 2013 I —
Budde 2014 35 268 7 375 29.2% 0.97[0.63,1.49] 2014 ——
Total (95% CI) 1025 1037 100.0% 1.09 [0.86, 1.37] »>
Total events 127 120
Heterogeneity: Chi*= 436, df= 4 (P =0.36); F=8% '0.01 0!1 1'0 100'

Testfor averall effect 7= 0.71 (P = 0.48) Favours ER-Tacrolimus Favours IR-Tacrolimus

'
a

JUN 16 anudesduing (Fusenuediunifosas 95) vesdnsinisufiastmdaundunlasy

Ns8UdUMENITNTINTULLe WisugusEmImsinsugmiasadaguuuuesngvsuiu

Y

(ER-Tacrolimus) waggUwuuaangnaviuil (IR-Tacrolimus)

4.3.2 dnsmssanvaslanuandie

[V
a o

mMsfnuiimsisudfisusasnissenvedlaiugnanediszezine < 6 iieuiiviaau
8 nsAnw lnensdnsdiulngfinisussiliunadndfissosiia 6 Weou [16, 18-22, 30] &
1 ns@nefifinisussifiunadnsfiszozinan 6 &Uav [27] nMsAnwivszidiunadnsi
SreziIan 12 Weuilsiuiu 5 nsane [17, 18, 22, 23, 29] d1uni1sAnwuseiiunadnss
syeziian > 12 wweuildiuau 2 nsinw TneidunisAnefisseziaan 29 d1uau
1 mMsAnw [24] wasdiszoziian 4 T $huau 1 nnsanw [69]

305 forest plot lefiansanainanlaauaisvuen1ssrunasnsnssenvedla
fiszozinan < 6 1oy, 12 1HoU way > 12 Lieu WUIMIAnwIraTia S ulenwus
(p = 0.45, p = 0.41 waz p = 0.64 awaIU) 1T fixed effect model Tun1ssamnanITS AW
A1 12 index we9n1s5IuKaTitnsadananiawintuie 0% wunedsldfianuuansiesening

UITY HANSANN LUNUAMULANAN9UD9I9RTINNSTOAVBIbATENININTEAS UL LASALTAS
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a9a3UUUTIsEEELIAN < 6 Liiau (RR 1.00, 95% C1 0.98 - 1.02; p = 0.90) fiszziaan 12
[Aou (RR 1.00, 95% C1 0.99 - 1.02; p = 0.89) uaysvezlIan > 12 Loy (RR 1.02, 95% Cl

0.98 - 1.05; p = 0.29) (U7 17)

n1ssenvaslaiiugnaieiiszesiaan < 6 ihau nawnlasuen

ER-Tacrolimus  IR-Tacrolimus Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Ewents  Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% Cl
Wiadarczyk 2009 59 60 55 59 53% 1.05(0.981.14] 2009 r
Kramer 2010 310 N ks 336 216% 0.99(0.951.03 2010 b
Cahello 2010 14 14 " 12 0.7% 1.091(0.88,1.36] 2010 T
Han 2012 62 62 61 62 157% 1.021[0.97 1.06] 2012
Tsuchiya 2013 50 50 52 52 21.5% 1.00(0.96 1.04] 2013
Albano 2013 273 302 281 309 146% 0.961[092,1.01] 2013 b
Oh 2014 28 29 30 31 38% 1.03[0.94,1.13 2014 T
Yang 2014 44 44 46 46 16.8% 1.001(0.96,1.04] 2015
Total (95% Cl) 892 907 100.0% 1.00 [0.98, 1.02]
Total events a4 264
;—_iet??genemrl:l CQ ?2?10 ff;SEPD:gg.dS);I =0% o o 1 00
Bstfor overall effect 7=0.12 (P = 0.90) Favours IR-Tacrolimus  Favours ER-Tacrolimus
1 a 1 a welw =) (% 12101
N1339AUDN GWIIJQﬂi]’]EJVI’quJuL’JaW 12 199U !Na9NLATUYN
ER-Tacrolimus  IR-Tacrelimus Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
Silva 2007 207 214 197 212 103% 1.04[1.001.09 2007 "
Kramer 2010 303 n 312 336 105% 0899[094 1.03 2010
Bunnapradist 2013 160 162 161 162 461% 089[087 1.01] 2013 L]
Tsuchiya 2013 50 50 52 52 1432% 1.00[096 1.04] 2013
Budde 2014 259 268 264 275 18.9% 1.01[087 1.04] 2014
Total (95% CI) 1025 1037 100.0% 1.00[0.99, 1.02]
Total events 474 436
?etﬂogenew” CQ T;?Qﬂ ?a::EPnzag.M);l =0% b.U1 Uf1 1'0 WUU'
estfor overall effect Z= 014 (P = 0.89) Favours IR-Tacrolimus Favours ER-Tacrolimus
1 o 1 o b =) [ \lyu
N1339AUDY GWIU@Jﬂﬂ']EWI'iufJuL’JaW > 12 109U KA 1NlATUYI
ER-Tacrolimus  IR-Tacrolimus Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events  Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
Silva 2014 184 214 181 212 206% 1.03[0961.11] 2014
Rostaing 2016 287 268 280 275 79.4% 1.01[0.981.08] 2016
Total (95% CI) 482 487 100.0% 1.02[0.98, 1.05]
Total events 446 441
Heterageneity, Chi*=0.22 df=1 (P = 0.64}; F= 0% o 1 1 1 0

Test for overall effect; Z=1.06 (P =0.29)

Favours IR-Tacrolimus  Favours ER-Tacralimus

JUA 17 Anadesdusivg (hemnueiuievas 95) veidnsinissenvedlniivgnaie

Wiguimeuseninamslasuemnlasidaguuuueengnsuiy (ER-Tacrolimus) kagguwuuesn

s

aQ v A

anENuU (IR-Tacrolimus)
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4.3.3 8935115590 IN Vel

nsfnwfiiininFeudieusasinissendinvesthefissorian < 6 eulivsdy
9 N15ANY TN15UTTIAUNASNETNSYEEIaT 6 oW §1UIL T N1SANWD [16, 18-22, 30] 7
S¥ea 3 e $1uIu 1 MIfne [23] wasfiszesiian 6 dUa% s 1 nsine [27]
msAnuAiinisUssifiunadnsissozinan 12 Wew s1uau 5 n1sinw [17, 18, 22, 23, 29]
drumsnenfivsediu nadnsfiszezing > 12 Weuflsiuau 2 msanw Taedunisaned
sgezian 2 U 91U 1 nsAnw [24] warfiszeziian 4 3 $auau 1 n1sAne [69]

9nn5M forest plot WiafiansanainarlaanaIsuein1ssIuNasnIINITTENTInves
rﬁﬂwﬁiwmm < 6 10y, 12 Heu uay > 12 Wou wuinsinwuaniiaauduensius
(p=052, p=045uaz p=098n1ua1au) 3914 fixed effect model Tun1557u
NanN153EI A1 12 index 199n155nRaTigaaaIsananiiainiuRe 0% nunedslifianny
LANA9SENINUIRY HaN1TANELINUAIINLANAI9T848MIIN1TTONTINVRIE U8 TN
mﬂé’%’umwﬂméﬁaﬁhamgﬂquﬁigaznm < 6 19U (RR 1.00, 95% C1 0.98 - 1.01; p =
0.36) S¥ewlian 12 1mou (RR 1.00, 95% Cl 0.99 - 1.01; p =0.95) uagszeglial > 12 WBU

(RR 1.01, 95% C1 0.98 - 1.04; p = 0.68) (E‘U‘ﬁ' 18)
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n1359nTInvagUlensseziian < 6 Whau nawInlasuen

ER-Tacrolimus  IR-Tacrolimus Risk Ratio Risk Ratio

Study or Subgroup  Events  Total Events  Total Weight IV, Fixed, 95%Cl Year IV, Fixed, 95% CI
Wiodarczyk 2008 ] 60 58 59 104% 1.00[0.97,1.03] 2009
Cabello 2010 14 14 12 12 04% 1.00[0.87,1.158] 2010 T
Kramer 2010 327 Kl 332 336 392% 1.00[0.881.02] 2010 ]
Han 2012 G2 52 61 62 5E% 1.02[0.97 1.08] 2012
Tsuchiya 2013 a0 50 52 52 TE% 1.00[0.951.04] 2013
Albano 2013 294 302 303 309 185% 0980587, 1.02] 2013 "
Oh 2014 29 29 3 3 27% 1.00[0.94,1.07] 2014
Budde 2014 268 286 70 75 95% 0895([0.92,099 2014 b
Yang 2015 14 44 46 46 B0% 1.00([0.961.04] 2015
Total (95% ClI) 1178 1182 100.0% 1.00 [0.98, 1.01]
Total events 1148 1166

[— _ _ e \ , , |
Heterogeneity: Chi®=7.20, df=8{P=042),F=0% '0.01 0!1 1'0 WDD'

Testfor overall effect. 2= 0.92 (P = 0.36) Favours IR-Tacrolimus Favours ER-Tacrolimus

aa v = a o Yo
ﬂ']i'iaﬂ%?ﬂ%@ﬁﬁdﬂ?ﬂﬂizﬂglﬂa'\ 12 199U Wa\‘if\nﬂlﬂiUﬂ'\

ER-Tacrolimus  IR-Tacrolimus Risk Ratio Risk Ratio

Study or Subgroup  Events  Total Events  Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
Silva 2007 mn M4 203 212 14.3% 1.03[1.00,1.08) 2007
Kramer 2010 3 N 328 336 236% 0.99[04971.02 2010 L
Bunnapradist 2013 160 162 161 162 34.0% 0.99[04971.01] 2013 L |
Tsuchiya 2013 50 50 52 52 105% 1.00[0.96,1.04] 2013
Budde 2014 260 268 267 275 176% 1.00[0.97 1.03) 2014
Total (95% CI) 1025 1037 100.0% 1.00[0.99, 1.01]
Total events 1002 1011

P _ _ e \ , , |
Heterogeneity: Chi*=3.70, di=4 (P = 0.45), F= 0% o 0 e o

Testfor overall effect 2= 0.06 (P = 0.95) Favours IR-Tacrolimus Favours ER-Tacrolimus

aa v = a o Yo
ﬂ']i'iaﬂ%?ﬂ%@ﬁﬁdﬂ?ﬂﬂizﬂglﬂaq > 12 199U Wa\‘iﬂ']ﬂ‘lﬂillﬂ']

ER-Tacrolimus  IR-Tacrolimus Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
Silva 2014 201 214 198 212 348% 1.01[096, 1.06] 2014
Rostaing 2016 257 268 262 275 B51% 1.01[097 1.04] 2016
Total (95% CI) 182 487 100.0% 1.01[0.98, 1.04]
Total events 458 460

Heterogeneity: Chi*=0.00, df=1 (P = 0.98), F=0% f ! T 1

ey : 0.01 0.1 1 10 100
Testfor overall effect 2= 0.42 (F = 0.68) Favours IR-Tacrolimus  Favours ER-Tacrolimus

JUN 18 anuidesdiing (Fuanuweduiifesay 95) 109805113500 T N0

Y

Wiguieuseninanslasuemnlasidaguuuueengmauiu (ER-Tacrolimus) kagsuwuuesn

Y

q%é%uﬁ (IR-Tacrolimus)

4.3.4 AIN15N9UVR9LA
P aa a ~ ' ° a \ ~
AsANYINTINISIUS UL RBUAINISYINIUTadlalaeUs el iuaInAl eGFR szazLian
< 6 Wpullvivdu 8 1Ay laennnsAnwiinmsussliunaansiissuznan 6 Wwau ludnuiu
T3 5 NSANEINAIUIUAT eGFR 91n@un1S MDRD (modification of diet in renal disease)
[17, 19, 20, 23, 30] & 1 n1sAnwIAAIUIlaeld Nankivell method [21] 8n 2 nsAnwladl
nsTenuIsnldlunisawin [22, 29] dmsugunuunssenura I 3 MsAnYINTIEUAT

eGFR Tugunsnl [22, 23, 29] druni1sAnwiau 9 reuRatdufmavLansARdsLavEIu
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eauusnsgIuvesdl eGRR [17, 19-21, 301 # 1 nmsAnwnitlifinisssaudiudsavy
113574 (standard deviation; SD) 98461 eGFR 39l¥n15A1uI411AT pooled SD [29]
AsAnuTiUssunadnERsrezIan 12 tieuiivaau 5 nsdnwd [17, 18, 22, 23, 29] Tu
$1uilil 3 MsAnwfiduiaAn eGFR 9anaunns MDRD [17, 18, 23] 8n 2 nsdnwlaiiinng
51091357l un s [22, 29] §§ 3 MsAnwisieua eGFR lnsuanAadsnasdiy
Lﬁmwummgm [17, 18, 22] Bn 2 msﬁﬂmswmuma‘lugﬂﬂﬂw (23,2914 1 miﬁﬂwﬁ
hiﬁmsswwuzhmﬁmwummgm (standard deviation; SD) ¥®89A1 eGFR 331415
AurumiAn pooled SD [29] drunisfinwnfifinisussifiuan eGFR fisvagiaan > 12 \iou &
e 1 msdnw 3sldanunsayhnisiesevisananisineld Tnonsinuinuiaen
eGFR 21n@un15 MDRD [24]

9nn3 forest plot lefiarsanainalaawaisvesnissmunaanisyauvedle
fisvorien < 6 1oy uaz 12 leu nuinsAnwimaridanudueniug (p = 0.95 uaz
p = 0.93 aua1au) 94 fixed effect model Tun1ssauran1ssne A1 12 index v99n15574
nafigraandananndanvinfuie 0% wneddifinuuanaesenineuive 99nnss
namssnumuitlifiaruuandsturesdn eGRR sevimssusmilasadiarsaossuuuud
388¥1981 < 6 LAoU (WMD -0.42, 95% Cl -1.69, 0.86; p =052) wazfiszezingn 12 wiou
(WMD -0.56, 95% Cl -2.07, 0.95; p = 0.47) (E‘Uﬁ 19)
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A1 eGFR 152821981 < 6 LRBU NaINbASUEN

ER-Tacrolimus IR-Tacrolimus Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean  SD Total Weight IV, Fixed, 95% Cl1 _Year IV, Fixed, 95% C1
Silva 2007 56.8 1786 214 588 1729 212 14B%  -200[5.34,1.34] 2007 -
Cabello 2010 48.22 19 14 488 1512 12 089% -058[13.70,12.54] 2010 -
Tsuchiya 2013 a0 15 &0 49 17 82 42% 1.00[5.22,7.22] 2013 -T-
Albano 2013 498 147 302 505 185 309 233%  -0F0[3.351.85] 2013 *
Bunnapradist 2013 61.82 1474 162 6182 1788 182 127% 0.00 [-3.58, 3.58] 2013 T
Budde 2014 57.31 1261 268 5692 19.07 275 222% 0.39[2.32,3.10] 2014 *
Oh 2014 418 B1 23 #1958 31 178%  -040[3.12,282 2014 T
Yany 2015 BE 139 44 BFTE 166 46 41%  -1B0[7.82, 472 2015 -
Total (95% Cl) 1083 1099 100.0%  -0.42[-1.69, 0.86]
Heterogeneity: Chi*= 1.66, df=7 (P=0.98); F= 0% t |

-100 40 &0 100

Testfor overall effect. 2= 0.64 (P = 0.52) Favours IR-Tacrolimus  Favours ER-Tacrolimus

A1 eGFR N52821781 12 1hau wasankasue

ER-Tacrolimus IR-Tacrolimus Mean Difference Mean Difference
Studyor Subgroup  Mean  SD Total Mean  SD Total Weight IV, Fixed, 95% Cl Year I, Fixed, 95% C1
Silva 2007 586 17684 214 597 1824 M2 196% -1.10[451,231] 2007
Kramer 2010 9515 1662 33 5538 1578 336 376% -0.23[269, 223 2010
Bunnapradist 2013 6212 1755 162 G153 1764 162 165% O0589[3.24 442 2013
Tsuchiva 2013 a7 158 50 518 187 52 50% -010[6.83 663 2013
Budde 2014 g8.468 1882 68 G0 19.07 275 224% -1.54 [4.731.69] 2014
Total (95% CI) 1025 1037 100.0% -0.56 [-2.07, 0.95]

00 -4 i 100
Favours IR-Tacrolimus  Favours ER-Tacrolimus

Heterogeneity: Chi®= 0.89 df=4 (P=093) F=0%
Testfor overall effect Z=0.73(P=047)

¥

SUN 19 AMULANANNYDIALRALVDIAN eGFR (¥9ANUTDLUNSaEay 95) Wisuwigu

Y

Y

serinmslasugmmlasadaguiuueangnsuiu (ER-Tacrolimus) uagsukuuaangnsyiui

(IR-Tacrolimus)

4.3.5 NAAWSN19N1TINEBU 9

YenIINWadNENIInIsEnwIRenandisduuds luniseiiinsviadiidalaiinng
Useilunadninianisinewdu q fuduenistradesinuldvesannsideomilasasia
¥ur Msine cytomegalovirus (CMV infection) A3usuladings (hypertension) N154An
wWuaslasun1suaneaiele (new onset diabetes after transplantation, NODAT) 113
Aadomaiulaanie (urinary tract infection) waze1n158u (tremor) aghslsAniuluusas
nsanuldlaliidounadwimantiiidemnlildnadnsudniideanisane naeidildnis
UL UNAANENIINISNEIAINE12T9919HANULANAIIAY INNNTTINNANITANINUT L]
m'mu,mﬂﬁhwaqwaé’wémmﬁ%’ﬂmmmﬁizwﬁwmﬂé’%’umm‘[mﬁﬁaﬁ%amgﬂLLUU (M54

i 12)
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A v & o = a ! | Ay vo a o
H159N 12 LLamﬁNaaWﬁWqﬂﬂqiﬁﬂﬂqLU?EJ‘ULV]EJ‘Ui%‘Vi']'Nﬂ'sjﬂJVll@lﬁ‘UEJ']Vl']IﬂﬁaﬂJa

No. of 2
Outcomes Reference N RR (95% CI) P
studies (%)

CMV infection

<6 mo 2 [19, 27] 739 | 0.66 (0.34 - 1.28) | 0.22 a7

12 mo 4 (17,18, 22,23] | 1738 | 1.30(0.95-1.79) | 011 0

> 12 mo 2 [24, 69] 969 | 1.00(0.69 - 1.45) | 0.99 | 17
Hypertension

<6 mo 3 [18, 19, 27] 1406 | 1.10(0.86 - 1.41) | 0.45 0

12 mo 2 [23, 29] 867 | 0.99(0.74 - 1.33) | 0.94 0

> 12 mo 2 (24, 69] 969 | 0.98(0.81-1.19) | 0.83 0
NODAT

<6 mo 2 [19, 29] 944 | 0.81(0.55-1.19) | 0.28 0

12 mo 3 [17, 22, 29] 852 | 0.95(0.77-1.17) | 0.64 0
Urinary tract
infection

<6 Mo 2 [19, 27] 739 | 0.91(0.55-1.48) | 0.69 0

12 mo 3 [18, 23, 29] 1534 | 0.89 (0.74 - 1.06) | 0.20 0
Tremor

<6 Mo 3 [18, 19, 27] 1406 | 1.00 (0.77 - 1.31) | 0.98 0

[
~ LY

n1sdeLa : gUifinisaimsfinide cytomegalovirus laifinuumnsnstussminengui
lﬁ%uUﬁﬂﬂiﬂiaﬁﬁﬁgﬂamgﬂLLUUﬁﬁzL’JaW 6 1mou (RR 0.66, 95% Cl 0.34 - 1.28; p = 0.22), 12
Wou (RR 1.30, 95% C1 0.95 - 1.79; p = 0.11) taz > 12 o (RR 1.00, 95% Cl 0.69 -
1.45; p = 0.99) wonaniisslamuauuandseinsiadessuumaduilaameiiszinm 6
WA (RR 0.91, 95% C1 0.55 - 1.48; p = 0.69) Uz 12 1oy (RR 0.89, 95% CI 0.74 - 1.06;
p = 0.20)

anuaulaings : linuanuuandegdidedAgniadavesnisiiaaiuduladin

gesgninanquilasugmilasddanaesguuuunsseziian 6 ey (RR 1.10, 95% Cl 0.86 -
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1.41; p = 0.45), 12 tAou (RR 0.99, 95% CI 0.74 - 1.33; p = 0.94) Lagu1nni1 12 LAy
(RR 0.98, 95% Cl 0.81 - 1.19; p = 0.83).

nsiauInunaslasunisugnanela : ldnuanuuanasegsdidedAynieata
vesgifnisaimaiAnumundsldiunsugnanglafissazingn < 6 (e (RR 0.81, 95% CI
0.55 - 1.19; p = 0.28) wag 12 thau (RR 0.95, 95% CI 0.77 - 1.17; p = 0.64)

958U : giRnnsaimsiAnensdulifinnnuuenseiuiissozinat 6 1ieu (RR

1.00, 95% Cl 0.77 - 1.31; p = 0.98)

4.4 n159AT18AUTD

INHANTANY I EYIaUAEn$NUIINTANY AT 5IABUTULUUEI9IN
Prograf® 18 Envarsus XR® Inglddnsndaunisiddsuruine1ann 1: 0.7 dadniu ngui
Lﬂ?iaugmwusmﬂu Envarsus XR® §A1 AUC, 4 LLazmmﬁm%’uﬁ’lqmad&Jmﬂmﬁﬁa
TndApafufunguinléisu Prograf® sieluruine s [29] Besaainnisinuves Advagraf®
ﬁwudwmimﬁ'augmwmmﬂ Prograf® 1Uu Advagraf® Tusnsndiuvuine 1 : 1 Jadnsy
A IRTAT AUCqq LLasmmLsﬁu%’uﬁwqmaammiméﬁaﬁmaﬂaﬁaﬂaz 10 - 30 [14]
desnuadnsudnvesnisinuil fe sasmsufiasiadsundudilasunsdududienis
nsntuileflsvzine < 6 ifou fnsAnwiuas Envarsus XR® ogf 1 msdnw [23] {33634
vimanaaeuaallaenisinsinuiild Envarsus XR® 89n91nn153ATIER 21NN13594
uamsAnulimueauandswesdns mMsufiastadundussrinenslasuemlasasarn

apsgULUUTisEasIa < 6 Ly (RR 1.07, 95% C1 0.84 - 1.37; p = 0.57) (Ul 20)
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ER-Tacrolimus  IR-Tacrolimus Risk Ratio Risk Ratio

Study or Subgroup  Events  Total Events  Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
Silva 2007 17 214 3 212 8.8%  211[093, 477 2007 T
Wiodarczyk 2009 3 60 ] 59  FE%  0.87[0.36,2.11] 2009 e
Kramer 2010 62 k)| a0 336 508%  1.26[0.90,1.77] 2010 T
Cabello 2010 0 14 2 12 07%  0A7[0.01,3.29) 2010 ¢
Albano 2013 il 302 42 309 308%  0.76[0.49,1.17] 2013 —
Oh 2014 0 29 3 3 07%  045[0.01,2.83] 2014 4
Yang 2015 2 44 0 46 0E% 5.22[0.26,105.81] 2015
Total (95% CI) 994 1005 100.0%  1.07 [0.84, 1.37] L 2
Total events 120 114

[ _ _ e | , , |
Heterogeneity: Chi*=1040 df=6 (P=0.11); F=42% '0.01 Df1 1'0 1DD'

Testforoverall effect. Z=0.57 (F = 0.57) Favours ER-Tacralimus Favours IR-Tacralimus

PN a TERNAR A o Aw o a = v
E‘U‘V] 20 ANMULAYIFUNNG (YINANULYBUUNTDYAY 95) sﬂaﬂ@miqﬂqﬁﬂgLﬁﬁl@]LL‘UULQEJ'UWﬂ‘L«W]

TASUNSEUTUMENITNITINVULDNTZEZNIET < 6 LR WU EUIENINNISRS U8 MLAS

LY

daguuuueeng Ul (ER-Tacrolimus) wagguwuuaengmaviun (IR-Tacrolimus

nmsuvslssianaesldsunisugnanelaaiuisawulaidu 2 Ussiavaussezia
nasndgnangle fe dlasunisugnanglaszezusnuazilasunisugnatelandennisasi
Tnefin1s@nwmuinluszezusnvesnisugnasladugisiaiflonaianisujiaste

Aeunduaind [70, 71] Wesannuadnsuanvesnsfinwil de dnsinisuiasladeundud

al

Yo A v Y ‘: -’-&J A IS = vV 1 aa
lasunsudumenisnsiafiuiloNsyeziian < 6 Loy Nﬂ’]iﬁﬂ‘wﬂumﬂiUﬂ']iﬂ%;jﬂﬂ']ﬂlm/lll

Va v =X

‘ﬂl 1 = o o = Y
91n1sAsieg 1 nsfinw [30] FIdeRsvhnismeaesuanulilagnisiinisd@nwiluglasunis
Ugnanglaiiienn1saafiegoanainnIsiaAsIen 2INNITTINNANSANBILUINUAIULANG
184803115 U Laslaideundussninanislasvgimlasadansassguuuunssegiia

< 6 \iiou (RR 1.03, 95% C10.82 - 1.28; p = 0.81) (§U# 21)
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ER-Tacrolimus  IR-Tacrolimus Risk Ratio Risk Ratio

Study or Subgroup  Events  Total Events  Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
Silva 2007 17 214 g 212 T3% 211[093 477 2007 T
Wiodarczyk 2009 3 G0 ] 59  B.3% 087[036,211] 2009 I
Kramer 2010 52 N 50 336 425% 1.26[0890,1.77] 2010 T
Cabello 2010 0 14 2 12 06% 017[001,3.29) 200 ¢
Albano 2013 31 302 42 308 258% 076[049117] 2013 &7
Oh 2014 0 29 3 3 0E% 015001283 2014 ¢
Budde 2014 22 268 26 375 1B7% 087 [0A0,1.49] 2014 N
Total (95% CI) 1218 1234 100.0% 1.03[0.82, 1.28] L 2
Total events 140 140

— _ _ e | , , |
Heterogeneity: Chi®=9.77 df= 6 (P =013); F= 39% b.U1 Uf1 1'0 100'

Testforoverall effect 2= 0.24 (P = 0.81) Favours ER-Tacrolimus  Favours IR-Tacrolimus

JUN 21 anudesdining (Fuenuweliuniosay 95) vesdnsinisufjiastadeundunlasu
MsPUSUAIENITNTIATULNTZIZIAT < 6 WU WsuWieusernanmsiasuemlasada

sUwuU@BNgMEUY (ER-Tacrolimus) kagguuuuaangnayiufl (IR-Tacrolimus)

AAnudssdinsannmsTamasn i ufasladeunduildsunstudusenis
A5193 ULl efisziian < 6 \ieuv nTanun 8 nsAnwaild Ly 1.04 (0.83 - 1.29) 1ile
Apsreiaullaensiinsfne iy Envarsus XR® 88n9nn1siaAsIZe nudAIANLLEY
fsinsdandu 1.07 (0.84 - 1.37) LLazLﬁaﬁwmiﬁﬂwﬂuﬂlﬁ%’umiﬂqﬂdwlmﬁﬁmmimﬁ
9geanIINMTIATIER WurAmdssdusinsilandy 1.03 (0.82 - 1.28) Feitedndinng
Wasuuladluanaudssduimsiiutosunn wazdlinanmsinemduiuie linua
memsuaqé’mwmwﬁl,aﬁlmLﬁauwé’uizijmﬂé’%’umwﬂﬂi%ﬂaﬁgmaqguLmuﬁﬁwmm

2 Y & 1 wa Y =
< 6 DU LLﬂ@\ﬂVTW]U’NUﬂmﬁﬂqmﬂuﬂﬂmaﬂﬂﬁiﬁ'ﬂumaﬂ'ﬁﬂm&n

4.5 AR LUNISANUN

nsUsziliueadlunisAnunlaen1sadns funnel plot serinsinuueu (X) AoAiAam

a o o & a a o av vo A o v L & 4 -
\desduninsvaanisuastadeunaunlasunistiudumenisnsiatuiiliefiseesiia 6 oy
LAZWLAUAG (Y) ABAIAINUAAIALARDUTBIADNSNUYDIANULALIAUNNSUDILARLNISAN W1
(35U 22) swudunisidadiinaaaunig Egger’s test wudn funnel plot NladAuauu1ns
-] ¢ A o aa &t O M oia I~ Aa ¢ ' A
(p = 0.568) wanslmiuinnisAnwniuiefiiasigiluassillufionflun1s@iun nanAsd
N32UIUNSAUAUTIAINIATIUTINNUITELATUAqUIEIne Tnelin1uddeilinaans

PNNITT NV IUTUINWALLTAU
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U 22 Funnel plot ¥89n15naaadwuudsLaziinguaiuaudIuig 8 n1sAnwining
Wisueudnsnisuasladeundussninanguitlasvemilasidaguuuueengrsuiy
MusUluUBaNgNETIUNTISEeLIaN < 6 1iou

(Egger’s bias 0.63, 95%Cl -1.91 - 3.16; p = 0.568)
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aAUseHa Jalauanus wazasUunanI1sITY

5.1 aAUs18Nan1sIFY

[V
U dﬁl Yaa =

n1seAdiasgriasalildisn1sdududeyaniaseungueauifenifeadosianun 1o

awv a (3 (Y A o & =2 o a v | v
NUATeNWNUTINITAMEENTSEN 13 N15Anw T91uiudserinssanluanuidewindu
3,101 578 NNANISANYITMLLUNUANUANFAIIVBINAENEN19NTTNYITENTNETIaR
sUnuuBIlinaaenndeiunIseidiaszvneuntil [25] uin1seddnseiassilidunissi
HAINIIWIUNUITETNNTY Usznssiuddnnununiudsisdudunalainnislasuens
aosgunuulinadnsMen1sShwilluanseiy wenaniddlinissiunadnsinissenveslai
UgnanewazdnsinssentinvesiUieluszezs1iuinndt 1 U Fedudulainisiasuemilas
aavaesgunuulinadnsmenissnulauandsiunlilussezend wisgdlsiniunissay

I3 P ~ = &
Halusrare L dunITNansAnwies 2 Msinyiviiy

aa & 1 v/ dyd aQ v = o Yo aa 6
nsefinTevineuntiinisyiusunuideauiel wa. 2554 uaglasunisinumly
U w.a. 2556 [25] fin1smeassnuidniazingualuaudIuiy 6 n15AnYY Fenanuaidu
nsanwituglasunisugnanelassezusn Suaudserinssnluanuideduiu 1,912 au d
lunseiesgvatuilinimstnyiluglasunisuanaelassesisndiuiu 11 msfnw uag
n1sfnuluglasunisvgnanglaiiennisasndiuay 2 n15fnwl e1guasLnAvaIidIs I

NUITeveInIsaAIATIzIaatatuiiaulnddestu wazidulszensiianuidsanig

'
[y o

afiduAud snLfunsAnwives Cabello wazanz Jednwilugdldiunmsugnaieladuiu
26 18 AldFun1suIaalaainguianaidu expanded criteria donor (ECD) 3admiu
Usgrnanguiiinrundesgelunisufiastadeundu (28] Famsfnuignrueglunised
Anseviansatiu Uizﬁzﬂﬂiahuslmgéuaqm'ﬁaﬁ%meﬁaﬁuﬁauwﬁﬁﬂfﬁaﬂszmﬂmuﬁmn
wilunseRdaszsfatuiliidndinvesssnnsvedodfininntu Inefinsanuludsema
WIUALHINUIU 3 ANSANW [16, 21, 31] LLazUﬁzmmﬁﬁuﬁwmu 1 nnsAnen [22] fetiuda
mmmé’w@qmaﬂﬂiﬁﬂmﬁlﬁlﬂéﬂszﬁmmﬁﬁv’??amﬁwmwmamwﬁu e fitdlunis
Uszidly BPAR Tunseitiaszsineuniiniesldinasives Banff 1997 luvaiinseitiasie

AUUHaEINaNsAN ALY Banff 1997 way Banff 2007 Tun1591994
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SamnsufiasladeunduresniseilinsiatuiuazniseAinneneuntni
firalndiAssiu Ao Msfnwives Ho wagamy Selinmsriusmanuddoaudsd wa. 2554 14
sunamsuasiaeunduan 4 msfinuluglasuugnanelassesusn nudnsmsujias
lndeunduiosas 0 - 18.6 fiszoviian 6 1fou uaziesas 7.5 - 19.4 fiszziian 12 Loy
[25] drudnnmsufasladsunduvesns@nnldFunsifuiaiendsd we. 2550 ity
Yoway 0 - 13.6 fiszoziian 6 \eu uazfosas 10 - 17.3 fiszaviian 12 ey daunsanw
Tugildsunisugnanelaiifiennisasiiaziidnsnisufiasladoundureudsindedesas
0 - 4.5 fiszoviia 6 \ieu wagdovas 0.62 - 2.47 fiszezinan 12 \iey

HansUsEiugnsINsUiasladeundunudn liianuuandisveanisiinnisufias

ladeunduseninamslasuemilasadansaesguuuunssesiian 6 o wag 12 oy 39

[

aanndoanunanIsefdasIzineunini [72] waasliiuinfadasiinissaunalungy

Uszrnsfdduauuniu winlunuanuuena1aiueesdnsinisiinnisufiasladeundu

1% '
(Y A =

& ] & = A a %
sihilesannis@nwdilugilunsfinuludssannsifenudssunan wazldgnsena

'
¥ v A

.
QiifuiunTiusEansnmgeusenauluse vlasada lulailuias Wuildia (mycophenolate
mofetil) uaz masAlaalResoen (corticosteroids) Ineidmunevasauidudusignvesen
mlasddangludag 5 - 16 uilundu/Aaddns ludie 1 wsuusnuaenisUgnaiele was
4 - 15 wiluniu/Laddns Nszezinainasein 1outduduly Mdudnsinisufiasle
ReunauILAnAUTsN
& = P = = ' A ¥ & o
wandninansAnwiiieiUSeuliiuausuiislunisldemsaessuuuudaiaig

1 A

Taudaiu lagdin1sfnwinnuirtanusindelunislderseninanisiasuesassguuulaid

ANULANANAueg1aliTad1Ayn19ada [73] drudnnisfnwiniandunuinnguilasuen

sUwuveengrsuwIuiinmMsTulsEmugIgnasannnd udlunisesnwuunsinuilgUieie

Y
lunquitlasugmilasadaguuuusengrsuiuaglasunisidsueviindy 9 A5uusemusi

v Y < N o [ & v & o 14 £%
WQEJFLWLUUEJ{LUEULLUUWﬁWNWiﬂiUUi%WWU?U@S 1 A9 @QMHN&?JENWWTU‘U?%VI’]UU’]VL@Qﬂﬁ]@\‘i

'
= 1 % =

= i 1 d‘ a o = 1 a dl o
ﬁ]\iimisﬁﬂ\la’ﬂﬁﬂﬂﬂﬁLUaEJUEULLUUEJ’WI']Iﬂﬁﬁ ANYIDYNINLAYD [13] FINIINUNITAN®INUINN

= 1

afnseluaTlinidnsinddeudavnquilanuuandraiuianizsueuurese i lasada

a 1 ¥ U 1 %

digsegaieiny nglunnnsfinwdthennsedwedlasuanagiiduiusiuivemilas

Y

adfa Ao Tulailuan luifia Fasuusemuiuag 2 A3s detupuuanAsvegUluvemMILAs
Adaiesagnamenenalilinaseninusindielunisigen
a ¢ ° Py e v ® )
NNTAATIEANUIAELNNSANWALY Envarsus XR® 89n231NN155IUKa0M5INS

Ujiasladeundu nudraranudesduimdildsunuasann 1.04 0.83 - 1.29) 1Ju 1.07
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o =

(0.84 - 1.37) uaranmsthnmsAnwluglasunisugnanglandeinisaiosnannnisinsien

1 a

NUIAIPNULERIFUIMS AR WL Ua997n 1.04 (0.83 - 1.29) 1T 1.03 (0.82 - 1.28) H4qy
< P2 1 d' Y] Y] 6 d' 1 Y v [ a a 1
WinlaInArmnudssduinsiasuniasiulunnndn waglinanissnwaunudslinuaiy
LANA1IURINTINTUGLAsLBEUNaUNILELIAT < 6 LABU FI@IUIT0TATILARNALAYTIN

=

N13An¥I109 Advagraf® funsAnwIves Envarsus XR® Ia waganunsasiunanisanwiluy
Ie¥unisugnanelaszezusniumsanulugliiunsugnaelaifiennisasililaefiddianu
fuAemanTinTei saflldainmsiinnginuesdnnsufiasladsunduiaanunsn
$198sluguazanITeiilésu Advagraf® w3e Envarsus XR® uagsislunguilé¥unisugnde
laszezusnviSedldsunisugnanelniidiennisaeiild

msseaveslafiugnaelutag 1 Jusn fmsAnwiithunieseidiuau 11 msfnw
HAI1INNITAATIANU I TANULANAIIVDITNIINTTBAVBIATEUINNIT RS UEINI ATl
faapaguLuy faderadonnanlugas 1 Jusndlidnsnissenvadlaiidoudiegedie
nnn1sAnwiildnsinissonvedlaiiugnaisuinnindesas 90 [16-23, 27, 29, 30] lawil
7 MsAneTnuSnsINsTenvedlaninninesas 95 Iuﬂﬂaaﬁgﬂammjm [16, 20-23, 29, 30]
dunsdnwiluszezenuinnit 19 4 2 nsfinwifidasnissenvesiniosas 88.1 uax
85.4 [69], Youaz 958 uay 94.4 [24] luffléifusrsunuvesengrduiuuazeongnud
puEU SearnmIriusansAnulinuaiuuansessasnssenvedlasninensliiy
gvsanssUuuy aonadasfunerudeyanmstgnanglalulsumdlnefisisnudasnissen
vaslaly 1 Yusnudeandgndrelauinnindesas 90 nglulargafe w.a 2557 - 2559
fisnsnissonveslaly 1 JusnudsanugnanelaeglurasUssinadosay 95 - 98 dunisiiu
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Reason for exclusion

Abstract
No | Year Title (Meet at least 1
Screening
requirement)
................................................. No abstract:
.......................................... O include | O Book
.......................................... [ Letter to editor
.......................................... D Expert opinion
.......................................... 0 Exclude [ Editorial

O Commentary
[ others......

O Animal study

[ review

O Meta-analysis
Ccase report

CINot KTRs population
[ Pediatric KTRs
CInot relevant

O conversion study
[ observational study
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Full-text Reason for exclusion
No | Year Title
Assessment | (Meet at least 1 requirement)
............................................ O Abstract-only publication
................................. O include Populatoin:
................................. [J Not KTRs population
................................. [ pediatric KTRs
................................. O Exclude | O Dual-organ transplantation

[ Not report KTRs data

O Duplicate population
Intervention & Comparator:
D Not compare ER-Tac vs IR-Tac
Outcomes:

[ pure Pk study

[J No outcomes of interest
reported

Study design:

O conversion study

[ observational study

[ others..e.
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Cochrane Risk of Bias assessment
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No | e
Study ID | e
Risk of bias
Support for Location
Domain (low, high,
judgment in text
unclear)

Random sequence generation

(selection bias)

Allocation concealment

(selection bias)

Blinding of participants and
personnel

(performance bias)

Blinding of outcome
assessment

(detection bias)

Incomplete outcome data

(attrition bias)

Selective outcome reporting

(reporting bias)

Baseline imbalance

(other bias)
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No

Study

Study
period

Random allocation Allocation
Blinding
sequence concealment
Generator | Methods | Y/N | Methods | Y/N | Description

Funding

source
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No

Study

Number of

participants

KTRs

Total | ER IR

Age (year) Sex
Eligible criteria (%
Mean +SD
male)
Inclusion | Exclusion | ER IR ER IR

Lﬁa ER = Extended-release tacrolimus, IR = Immediate-release tacrolimus
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Patient characteristics (continue)
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No

Study ID

PRA (%) | Cold Dialysis
Race (%) . .
ISChemIa Vintage
time (hr) (yr)
Mean Mean Mean
White Black Asian
+SD +SD +SD
ER IR ER IR ER IR | ER| IR | ER IR ER | IR

Lﬁa ER = Extended-release tacrolimus, IR = Immediate-release tacrolimus
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ER-Tacrolimus and IR-Tacrolimus
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No

Study

Regimen

ER IR

Target
Go

Immunosuppressive regimen

MMF

CSs

Induction

Rejection

treatment

Study

Duration

Lﬁa ER = Extended-release, IR = Immediate-release , MMF = mycophenolate mofetil,

CS = Corticosteroids
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Data for analysis: Binary outcomes

ER-Tac IR-Tac BPAR evaluation
Binary Outcomes | Study ID
Events Events | n Central | Local
< 6 mo
BPAR 12 mo
> 12 mo
< 6 mo
Graft
12 mo
survival
> 12 mo
< 6 mo
Patient
survival 12 mo
> 12 mo
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Lﬁ'a ER-Tac = Extended-release tacrolimus, IR-Tac = Immediate-release tacrolimus
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Data for analysis: Continuous outcome

113

ER-Tac IR-Tac Renal
Continuous
Study ID function
outcomes
mean | SD mean | SD eGFR | CrCl
6 mo
12 mo
Renal
function
> 12 mo

Lﬁ@ ER-Tac = Extended-release tacrolimus, IR-Tac = Immediate-release tacrolimus
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MTLAAINITAUAUIINGIUTBYA PubMed

NANTSAUAY 4 JUN 20 Lweu 2561

Search Items
Framework Input Terms
Number Found
#1 Population | (kidney) AND transplant*® 134,067
#2 Population | (renal) AND transplant* 105,596
#3 Population | “Kidney Transplantation”[Mesh] 88,598
#4 Population | #1 OR #2 OR #3 152,772
#5 Intervention | (((extended-release tacrolimus) OR 431
sustained-release tacrolimus) OR
prolonged-release tacrolimus) OR
once-daily tacrolimus) OR FK506E
#6 Comparator | (((tacrolimus) OR standard-release 23,747
tacrolimus) OR twice-daily tacrolimus)
OR immediate-release tacrolimus) OR
FK506
#7 Study design | ((trial) OR (controlled trial) OR random* | 1,767,604
#8 Study design | “Clinical Trial”[Publication Type] 793,543
#9 Study design | #7 OR #8 1,767,604
#10 P&I&C&S | #4 AND #5 AND #6 AND #9 86
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Search Items
Framework Input Terms
Number Found
#1 Population “kidney” and transplant* 10,652
#2 Population renal and transplant® 11,512
#3 Population MESH descriptor: [19] 3,737
#a Population #1 or #2 or #3 13,391
#5 Intervention | extended-release tacrolimus or 238
sustained-release tacrolimus or
prolonged-release tacrolimus or
once-daily tacrolimus or FK506E
#6 Comparator | Tacrolimus or standard-release 3,605
tacrolimus or twice-daily tacrolimus or
immediate-release tacrolimus or FK506
#7 Study design | “trial” or controlled trial or random* 942,301
#8 Study design | MESH descriptor: [Clinical Triall 440
#9 Study design | #7 or #8 942,301
#10 P&I&C&S | #4 and #5 and #6 and #9 146
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Search [tems
Framework Input Terms
Number Found
#1 Population | kidney AND transplant® 223,707
#2 Population | renal AND transplant* 159,472
#3 Population | ‘Kidney Transplantation’/exp 142,662
#a Population | #1 OR #2 OR #3 243,219
#5 Intervention | ‘extended-release’ AND tacrolimus OR 1,156
(‘sustained-release’ AND tacrolimus)
OR (‘prolonged-release’” AND
tacrolimus) OR (‘once-daily’ AND
tacrolimus) OR fk506e
#6 Comparator | tacrolimus OR (‘standard-release’ AND 73,616
tacrolimus) OR (‘twice-daily” AND
tacrolimus) OR (‘immediate-release’
AND tacrolimus) OR fk506
#7 Study design | trial OR (controlled AND trial) OR 2,520,185
random*
#8 Study design | ‘Clinical Trial’/exp 1,308,330
#9 Study design | #7 OR #8 2,559,966
#10 P&I&C&S | #4 AND #5 AND #6 AND #9 289




AT UAAINITAUAUIING UYL Scopus

NANTSAUAY 84 JUN 20 Lw8u 2561

117

Search Items
Framework Input Terms
Number Found
#1 Population | (ALL(kidney) AND ALL(transplant¥)) 479,724
#2 Population | (ALL(renal) AND ALL(transplant*)) 489,164
#3 Population | #1 OR #2 610,707
#a Intervention | (ALL(“extended-release tacrolimus”) 565
OR ALL(“sustained-release tacrolimus”)
OR ALL(“prolonged-release
tacrolimus”) OR
ALL(“once-daily tacrolimus”) OR
ALL(fk506e))
#5 Comparator | (ALL(tacrolimus) OR ALL(“standard- 111,716
release tacrolimus”) OR ALL(“twice-
daily tacrolimus”) OR ALL(“immediate-
release tacrolimus”) OR ALL(fk506))
#6 Study design | (ALL(trial) OR ALL(“clinical trial”) OR 7,288,638
ALL(“controlled trial”) OR
ALL(random*) OR ALL(“randomized
controlled trial”))
#7 P&I&C&S | #3 AND #4 AND #5 AND #6 424
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Search ltems
Framework Input Terms
Number Found
#1 Population | (kidney AND transplant*) OR (renal 116,263

AND transplant®)

#2 Intervention extended-release tacrolimus OR 775
sustained-release tacrolimus OR
prolonged-release tacrolimus OR once-

daily tacrolimus OR FK506E

#3 Comparator | tacrolimus OR standard-release 25,999
tacrolimus OR twice-daily tacrolimus
OR immediate-release tacrolimus OR

FK506

#4 Study design | trial OR clinical trial OR controlled trial | 2,156,551
OR random* OR randomized

controlled trial

#8 P&I&C&S | #1 AND #2 AND #3 AND #4 160
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Search Items
Framework Input Terms
Number Found

#1 Population | (kidney AND transplant*) OR (renal 29,417
AND transplant®)

#2 Intervention | extended-release tacrolimus OR 77
sustained-release tacrolimus OR
prolonged-release tacrolimus OR
once-daily tacrolimus OR FK506E

#3 Comparator | tacrolimus OR standard-release 2,918
tacrolimus OR twice-daily
tacrolimus OR immediate-release
tacrolimus OR FK506

#a4 Study design | trial OR clinical trial OR controlled 672,658
trial OR random* OR randomized
controlled trial

#8 P&I&C&S | #1 AND #2 AND #3 AND #4 40
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Abstract screening flow chart

Does article has an abstract?

YES/\

Human study

N

NO ---> Exclude

YES NO ---> Exclude

N

Research article

YES

Reason for exclusion

[Book]

[Letter to editor]
[Expert opinion]
[Editorial]
[Commentary]

[Others...ccccevvieennns ]

[Animal study]

NO ---> Exclude [Review]
[Meta-analysis]
[Case report/Case series]
N
KTRs population
YES /\ NO ---> Exclude [Not KTRs population]
Adult KTRs
YES /\ NO —> Exclude  [Pediatric KTRs]
\

Compare ER-Tac vs IR-Tac

[Not relevant]

YES /\ NO -—> Exclude
RCT
YES /\ NO ---> Exclude

!

Include to full-text assessment

[Conversion study (before-after)]

[Observational study]
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Full-text assessment flow chart

Is article a full-paper?

)

YES NO ---> Exclude

Reason for exclusion

[Conference abstract]

N

KTRspopulation

NO ---> Exclude

)

Adult KTRs

=<
m
wn

NO ---> Exclude

/

Kidney transplant only

YE NO ---> Exclude

)

[Not KTRs population]

[Pediatric KTRs]

[Dual-organ transplantation]

v
o

Report KTRs data (ﬁ’mﬁ“’uLﬂLﬂﬂ?‘?{ population T579 kidney-liver-lung-heart)

NO ---> Exclude

/a>

Not

o

uplicate population

YES NO ---> Exclude

[Not report KTRs data]

[Duplicate population]

1)

Compare ER-Tac vs IR-Tac

YES NO ---> Exclude

[Not compare ER-Tac vs IR-Tac]

1)

=3

Report clinical outcome

(BPAR, graft survival, patient survival, renal function)

YES NO -—> Exclude

[Pure PK study]

[No outcomes of interest reported]

)

RCT

)

YES NO ---> Exclude

|

Include to Meta-analysis

[Conversion study (before-after)]

[Observational/ Retrospective study]
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No 1
Study ID Silva 2007
Title One-year results with extended-release tacrolimus/MMF,

tacrolimus/MMF and cyclosporine/MMF in de novo kidney

transplant recipients

Participants Early kidney transplant recipients

Inclusion criteria

- Recipient's aged > 12 years

- Deceased donor or non-HLA-identical living kidney
transplant

- Primary or retransplant

- Received study drug within 48 hours of the transplant
procedure

Exclusion criteria

- Dual organ transplant

= HIV

- Malignancy

- Liver disease

- Uncontrolled infection

- Non-heart beating donor, ABO incompatible, > 60 years
of aged

- Cold ischema time > 36 hours

- Sensitivity to TAC, CsA, MMF or corticosteroids; received
everolimus or enteric-coated mycophenolic acid; received
intravenous immunoglobulin therapy prior to
randomization or within 48 hours after randomization; and

who were taking or had previously taken another

investigational drug within 30 days prior to transplant
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Intervention

Prograf XL®: once daily in the morning (initially 0.15-0.20
mg/ke/day)

Comparator

N/A: twice daily two, equal oral dose 12 hours apart

(initially 0.75-0.10 mg/kg/day)

Outcomes

BPAR at 6 months and 12 months, graft survival at 12
months, patient survival at 12 months, eGFR (MDRD) at 1
month, 6 months and 12 months, CrCl (Cockroft & Gault)

at 1 month, 6 months and 12 months

Target

tacrolimus C,

Day 1- 90; 7 - 16 ng/ml
Thereafter; 5 - 15 ng/ml

Abstract

Once-daily tacrolimus extended-release formulation
(Prograf XL, formerly referred to as MR or MR4) was
compared with the twice-a-day tacrolimus formulation
(TAC)  and cyclosporine  microemulsion  (CsA), all
administered in combination with mycophenolate mofetil
(MMF), corticosteroids and basiliximab induction, in a phase
3, randomized (1:1:1), open-label trial in 638 de novo
kidney transplant recipients. In combination with MMF and
corticosteroids, XL had an efficacy profile comparable to
TAC and CsA. XL/MMF and TAC/MMF were statistically
noninferior at 1-year posttransplantation to CsA/MMF for
the primary efficacy endpoint, efficacy failure (death, graft
loss, biopsy confirmed acute rejection (BCAR) or lost to
followup). One-year patient and graft survival were 98.6%
and 96.7% in the XL/MMF group, 95.7% and 92.9% in
TAC/MMF group and 97.6% and 95.7% in CsA/MMF group.
The safety profile of XL in comparison with CsA was similar
to that observed with TAC in this study and consistent with

previously published reports of TAC in comparison with

CsA. The results support the safety and efficacy of
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tacrolimus in combination with MMF, corticosteroids and
basiliximab induction, as well as XL as a safe and effective

once-daily dosing alternative

Y N/A = not specified trade name
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No 2
Study ID Wlodarczyk 2009
Title Pharmacokinetics for once- versus twice-daily tacrolimus

formulations in de novo kidney transplantation: a

randomized, open-label trial

Participants

Early kidney transplant recipients

Inclusion criteria

- Recipient's aged 18 - 65 years

- Donor's aged 5 - 65 years

- Living or deceased donor with compatible ABO blood
type

Exclusion criteria

- Dual organ transplant

- HIV

- Malignancy

- Liver disease

- Uncontrolled infection

- Gl disorder

- PRA > 50% and/or previous graft survival < 1 year for
immunological reasons

- Cold ischemia time > 40 hours

Intervention

N/Al: once daily in the morning (initially 0.2 mg/kg/day)

Comparator N/A: twice daily (initially 0.2 mg/kg/day)

Outcomes BPAR at 6 weeks, graft survival at 6 weeks, patient survival
at 6 weeks, CrCl (Cockroft & Gault) at 6 weeks

Target Day 1 - 14; 10 - 20 ng/ml

tacrolimus C,

Day 15 - week 6; 5 - 15 ng/ml

Abstract

Tacrolimus, a cornerstone immunosuppressant, is widely

available as a twice-daily formulation (Tacrolimus BID). A

once-daily prolonged-release
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formulation (Tacrolimus QD) has been developed that may
improve adherence and impart long-lasting graft protection.
This study compared the pharmacokinetics (PK) of
tacrolimus in de novo kidney transplant patients treated
with Tacrolimus QD or Tacrolimus BID. A 6-week, open-
label, randomized comparative study was conducted in
centers in Europe and Australia. Eligible patients received
Tacrolimus QD or Tacrolimus BID. PK profiles were obtained
following the first

tacrolimus dose (day 1), and twice under steady-state
conditions. As secondary objectives, efficacy and safety
parameters were also evaluated. Sixty-six patients
completed all PK profiles (34 Tacrolimus QD, 32 Tacrolimus
BID). Mean AUC0-24 of tacrolimus on day 1 was
approximately 30% lower for Tacrolimus QD than
Tacrolimus BID (232 and 361 ng.h/mL, respectively), but
was comparable by day 4. There was a good correlation
and a similar relationship between AUC0-24 and Cmin for
both formulations. Efficacy and safety data were also
comparable over the 6-week period. Tacrolimus QD can be
administered once daily in the morning on the basis of the
same systemic exposure and therapeutic drug monitoring

concept as Tacrolimus BID.

" N/A = not specified trade name
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No 3
Study ID Cabello 2010
Title Pharmacokinetics of once- versus twice-daily tacrolimus

formulations in kidney transplant patients receiving
expanded criteria deceased donor organs: A single-center,

randomized study

Participants

Early kidney transplant recipients
Inclusion criteria
- Recipient's aged > 55 years

- Expanded criteria donors (ECD)

Primary or retransplant
- PRA < 25%

Exclusion criteria

- Diabetes mellitus

- Hepatitis B or hepatitis C infections

Intervention N/A': 0.1 mg/kg/day

Comparator N/AL 0.1 mg/kg/day

Outcomes BPAR at 6 months, graft survival at 6 months, patient
survival at 6 months, eGFR (MDRD) at 6 months

Target 5 - 8 ng/ml during the first month postransplantation

tacrolimus C,

Abstract

Background. Noncompliance to immunosuppressive
treatment is 1 of the risk factors for kidney eraft loss. The
once-daily, prolonged-release tacrolimus formulation may
improve treatment adherence. We sought to compare the
pharmacokinetics of both tacrolimus formulations in older
de novo recipients of a cadaveric renal transplant from an
expanded-criteria donor.

Patients and methods. This randomized study included

27 patients (14 on once daily prolonged-release
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formulation [QD] and 13, on the twice-daily formulation
[BID]), who were treated with 0.1 mg/kg per day of
tacrolimus (target blood level, 5-8 ng/mL) mycophenolate
mofetil prednisone and basiliximab induction.

Results.At 24 hours, in combination with the blood levels
were 4.70+2.50 versus 4.70+3.04 ng/mL (P=NS). There were
no significant differences in the AUCy,4 of tacrolimus
(QD/BID) at 3 days (300.8+60.15 vs 287.7+125.78 ng.h/mL)
or 21 days (303.05+99.79 vs 275.26+75.37 ng.h/mL), nor in
blood levels (ng/mL) at 1 month (8.76+2.46 vs 8.8+1.89), 3
months (7.30+1.72 vs 8.80+1.89) and 6 months (7.19+1.89
vs 6.60+1.71). At 3 days, there was a strong correlation
between AUC,,, and C,,, both for tacrolimus QD (r=.872)
and BID (r = 1.0). The incidences of acute rejection episodes
were: 0% versus 16.6%; graft survivals, 100% versus 92.3%
(P=NS); and patient survivals, both 100%.

Conclusion. For older de novo recipients of kidneys from
expanded criteria donors tacrolimus QD is comparable to

the same dose in the BID formulation with similar at least

short-term transplant outcomes.

" N/A = not specified trade name
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No a
Study ID Kramer 2010
Title Tacrolimus once daily (ADVAGRAF) versus twice daily

(PROGRAF) in de novo renal transplantation: A

randomized phase Il study

Participants Early kidney transplant recipients

Inclusion criteria

- Recipient's aged 18 - 65 years

- Donor's aged 5 - 65 years with compatible ABO blood
type

Exclusion criteria

- Dual organ transplant

- Non heart-beating donor

- Malignancy

- Liver disease

- Uncontrolled infection

- Gl disorder

- PRA > 50%

- Cold ischemia time > 30 hours

- Previous graft survival < 1 year due to immunological-

related graft loss

Intervention N/Al: once daily in the morning (initially 0.2 mg/kg/day)

Comparator N/A: twice daily, morning and evening (initially 0.2
mg/kg/day)

Outcomes BPAR at 6 months and 12 months, graft survival at 6

months and 12 months, patient survival at 6 months and
12 months, eGFR (MDRD) at 12 months, CrCl (Cockroft &

Gault, graph)

Target Day 1 -28; 10 - 15 ng/ml

tacrolimus C, Day 29 - 168; 5 - 15 ng/ml
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Thereafter; 5 - 10 ng/ml

Abstract This  multicenter,  1:1-randomized, parallel-group,
noninferiority study compared the efficacy and safety of
twice-daily tacrolimus (Tacrolimus BID; Prograf) and once-
daily tacrolimus prolonged release (Tacrolimus QD;
Advagraf), combined with steroids and low-dose
mycophenolate mofetil without antibody induction, in 667
de novo kidney transplant recipients. A double blind,
double-dummy 24-week period was followed by an open
extension of up to 12 months posttransplant. Biopsy-
proven acute rejection rate at 24 weeks (primary endpoint,
per-protocol analysis) was 15.8% for Tacrolimus BID versus
20.4% for Tacrolimus QD (p = 0.182; treatment difference
4.5%, 95% confidence interval -1.8%, 10.9%, just outside
the prespecified 10% noninferiority margin). Kaplan-Meier
12-month patient and graft survival rates were 97.5% and
92.8% for Tacrolimus BID and 96.9% and 91.5% for QD.
Both treatment groups showed equally well maintained
renal function at 12 months (mean creatinine clearance
approximately 67 mL/min) and similar adverse event
profiles. Overall results obtained with either Tacrolimus
QD or BID, without antibody induction, were good,
supporting use of the once-daily formulation as an
effective alternative to the established twice-daily

formulation.

" N/A = not specified trade name



131

No 5
Study ID Han 2012
Title A 39-month follow-up study to evaluate the safety and

efficacy in kidney transplant recipients treated with
modified-release tacrolimus (FK506E)-based

immunosuppression regimen

Participants

Early kidney transplant recipients

Inclusion criteria

- Donor's aged 19 - 6 years

- Living donor

- Primary transplantation

Exclusion criteria

- HIV

- Uncontrolled infection

- ABO incompatible, routine or non-heart-beating-
cadaveric donor

- Previous organ transplantation

- Hepatitis B or hepatitis C

- Current or prior immunosuppressive therapy within 30

days prior to transplantation

Intervention

Advagraf®: initially 0.3 me/kg/day (QD)

Comparator Prograf®: initially 0.15 mg/kg/dose (BID)
Outcomes Graft survival at 6 months, patient survival at 6 months
Target Day 0 - 90; 8 - 15 ng/ml

tacrolimus C,

Thereafter; 5-10 ng/ml

Abstract

Background. We initially performed a study to evaluate the
safety and efficacy of modified release tacrolimus (FK506E)
in a phase 3, 2-arm, 6-month, randomized, open-label,
multicenter trial in Korean living donor de novo kidney

transplant recipients. We then performed an extended
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study to evaluate the long-term safety and efficacy of a
FK506E-based regimen up to a5 months
posttransplantation in recipients already treated with
FK506E.

Methods. Initial study was designed as a randomized,
open-label, comparative, multicenter study in de novo
living donor kidney transplant recipients. The patients were
randomized to an FK506E versus a control (FK506) group
(1:1). Recipients who completed a 6-month FK506E
treatment study were enrolled in the 39-month follow-up
study. Primary end-points were patient and graft survivals
at posttransplantation 45 months. Secondary end-point
was the incidence of a clinical or biopsy-proven acute
rejection  episode between 6 and 45 months
posttransplantation.

Results. In the initial 6-month de novo study 124 enrolled
patients were randomized into either the FK506E (n = 62)
or the control group (n = 62). The incidence of an acute
rejection episode was 19.4% (n = 12) in the FK506E versus
16.1% (n = 10) in the control group (P = 0.638). There was
no mortality or graft failure among the 44 recipients
enrolled in this additional 39-month follow-up study. There
was 1 patient with biopsy-proven acute cellular rejection
episode (2.3%) who underwent steroid pulse therapy with
renal function recovery. At the time of study completion
40/44 recipients (90.9%) maintained FK506E treatment.
Conclusion. This 39-month study following the initial 6-
month FK506E study period showed an FK506E-based
immunosuppressive  regimen in living donor kidney

transplantation recipients to be safe and effective.
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No 6
Study ID Albano 2013
Title OSAKA trial: A randomized, controlled trial comparing

tacrolimus QD and BD in kidney transplantation

Participants

Early kidney transplant recipients

Inclusion criteria

- Recipient's aged >18 years

- Living or deceased donor with compatible ABO blood
types

- Primary or retransplant

Exclusion criteria

Intervention

N/A": initially 0.2 mg/kg/day

Comparator

N/A: initially 0.2 mg/kg/day

Outcomes

BPAR at 6 months, eraft survival at 6 months, patient
survival at 6 months, eGFR (MDRD) at 6 months, CrCl
(Cockroft & Gault) at 6 months

Target tacrolimus

Co

Day 0 - 14; 10 - 15 ng/ml
Day 15-42; 5 - 12 ng/ml
Day 43 - 168; 5 - 10 ng/ml

Abstract

Background. The once-daily (QD), prolonged-release
formulation of tacrolimus has been shown to improve
adherence versus twice-daily (BD) tacrolimus. Treatment
nonadherence in transplant recipients has been associated
with poor graft outcomes.

Methods. This  open-label, parallel-group  study
randomized adults with end-stage renal disease undergoing
primary kidney transplantation or retransplantation to an
initial dose of tacrolimus BD 0.2 mg/kg per day (Arm 1,
n=309), QD 0.2 mg/kg per day (Arm 2; n=302), QD 0.3 mg/kg
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per day (Arm 3; n=304) all with mycophenolate mofetil and
corticosteroids (tapered) over 24 weeks, or tacrolimus QD
0.2 mg/ke per day with mycophenolate mofetil,
basiliximab, and corticosteroids given only perioperatively
(Arm 4; n=283). The primary composite endpoint (efficacy
failure; per protocol set) was defined as graft loss, biopsy-
confirmed acute rejection, or graft dysfunction at week 24.
Graft dysfunction was defined as estimated glomerular
filtration rate Modification of Diet in Renal Disease-4
formula of less than 40 mL/min/1.73 m? The prespecified
noninferiority margin was 12.5%.

Results. The per protocol set included 976 patients: 237,
263, 246, and 230 patients in Arms 1 to 4, respectively.
Noninferiority ~of the composite endpoint  was
demonstrated for Arm 2 versus Arm 1; Kaplan-Meier
estimates of efficacy failure were 42.2% and 40.6%,
respectively (difference, -1.6%; 95% confidence interval
[Cl], -12.2% to 9.0%). Noninferiority to Arm 1 was not
confirmed for Arm 3 (difference, -3.5%; 95% Cl, -13.6% to
6.6%) or Arm 4 (difference, -7.1%; 95% Cl, -16.1% to 1.9%).
Graft dysfunction (estimated glomerular filtration rate < 40
mL/min/1.73 m?®) was the main determinant of composite-
endpoint efficacy failure across all arms.

Conclusions. In patients representative of the European
kidney transplant population, tacrolimus QD-based

immunosuppression (0.2 mg/kg/day), without induction,

showed similar efficacy to 0.2 mg/ke per day tacrolimus BD.

" N/A = not specified trade name
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No 7
Study ID Bunnapradist 2013
Title Conversion from twice-daily tacrolimus to once-daily

extended release tacrolimus (LCPT): The phase lll

randomized MELT trial

Participants

Stable kidney transplant recipients

Inclusion criteria

- Recipient's aged >18 years

- Living or deceased donor

- Treated with tacrolimus twice daily > 12 months,
maintained a daily dose 3 months - 5 years, stable
tacrolimus dose with Cy 4 - 15 ng/ml

Exclusion criteria

Intervention

Envarsus XR®: conversion ratio 1:0.7 (black patients; 1:0.85)

Comparator N/A': remain on maintenance therapy with tacrolimus
twice daily

Outcomes BPAR at 12 months, graft survival at 12 months, patient
survival at 12 months, eGFR (graph)

Target 4 - 15 ng/ml

tacrolimus C,

Abstract

Phase Ill noninferiority trial examining efficacy and safety of
converting stable renal transplant recipients from twice-
daily tacrolimus to a novel extended release once-daily
tacrolimus  formulation (LCPT) with a controlled
agglomeration technology. Controls maintained tacrolimus
twice daily. The primary efficacy endpoint was proportion
of patients with efficacy failures (death, graft failure, locally

read biopsy-proven
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acute rejection [BPAR], or loss to follow-up) within 12
months. Starting LCPT dose was 30% lower (15% for blacks)
than preconversion tacrolimus dose; target trough levels
were 4-15 ng/mL. A total of 326 patients were randomized;
the mITT population (n = 162 each group) was similar
demographically in the two groups. Mean daily dose of
LCPT was significantly (p<0.0001) lower than preconversion
tacrolimus dose at each visit; mean trough levels between
groups were similar. There were four efficacy failures in
each group; safety outcomes were similar between groups.
Frequency of premature study drug discontinuation was
LCPT: 12% versus tacrolimus twice daily: 5% (p =

0.028). LCPT demonstrated noninferiority to tacrolimus
twice daily in efficacy failure rates. LCPT may offer a safe
and effective alternative for converting patients to a once-
daily formulation. Compared to currently

available tacrolimus formulation, LCPT requires lower

doses to achieve target trough levels.

Y N/A = not specified trade name
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No 8
Study ID Tsuchiya 2013
Title Comparison of pharmacokinetics and pathology for low-

dose tacrolimus once-daily and twice-daily in living kidney
transplantation: Prospective trial in once-daily versus

twice-daily tacrolimus

Participants

Early kidney transplant recipients

Inclusion criteria

- Recipient's aged 18 - 70 years

- Living donor

- Single-organ kidney transplant

Exclusion criteria

- Malignancy

- Liver disease

- Uncontrolled infection

- Kidney graft donation after cardiac death
- Need for treatment with azathioprine, cyclosporine, or
any investigational drug

- Non-adherence to the study protocol

Intervention

N/A': once daily in the morning (initially 0.1 mg/kg/day)

Comparator N/AL: twice daily (initially 0.1 me/kg/day)

Outcomes BPAR at 12 months, graft survival at 12 months, patient
survival at 12 months, eGFR at 6 months (graph) and 12
months

Target Induction period; 6 - 10 ng/ml

tacrolimus C,

Maintenance phase; 4 - 6 ng/ml

Abstract

Background. A prolonged-release formulation  of
tacrolimus (Tacrolimus QD) was developed to allow once-

daily dosing and to have similar safety and efficacy profiles

to twice-daily tacrolimus (Tacrolimus BID). This study
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compared the pharmacokinetics (PK) and renal pathology
by protocol biopsy in de novo living kidney transplant
recipients treated with either low-dose Tacrolimus QD or
Tacrolimus BID.

Methods. Between November 2009 and January 2011, 102
consecutive adult patients were randomized to receive
either low-dose Tacrolimus QD or Tacrolimus BID. All
patients underwent PK study and protocol biopsy on
postoperative day 14. Additional protocol biopsies were
performed between 6 and 12 months after renal
transplantation.

Results. During the 1-year follow up, the incidence of
biopsy-proven acute rejection and toxic tubulopathy was
low and similar in both groups. Twenty-four hours area
under the curve (AUC0Y24) was not different in both groups
(285T78.7 and 281T62.4 ng hr/mL in Tacrolimus QD and
Tacrolimus BID, respectively). CO was well correlated with
AUCOY24 in both groups and AUCOY24 between 260 and
280 in the Tacrolimus QD group was achieved by 6 to 8
ne/mL of CO. Acute nephrotoxicity was less than 10% in
both groups without any clinical manifestation.
Conclusion. Clinical efficacy, safety, and PK profile of

Tacrolimus QD is same as those of Tacrolimus BID.

" N/A = not specified trade name
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No 9
Study ID Budde 2014
Title Novel once-daily extended-release tacrolimus (LCPT)

versus twice-daily tacrolimus in de novo kidney
transplants: One-year results of phase lll,

double-blind, randomized trial

Participants

Early kidney transplant recipients

Inclusion criteria

- Recipient's aged > 18 years

- Living or deceased donor (except for donation after
cardiac death)

Exclusion criteria

- Dual organ transplant

- PRA > 30%

- BMI < 18 kg/m? or > 40 kg/m?

- Received or expected to receive sirolimus, everolimus,
azathioprine or cyclophosphamide within 3 months before
enrollment

- Laboratory variables that were abnormal and clinically

relevant, as judged by the investigator

Intervention

LCPT® (0.75, 1.0 and 4.0 mg dosage strengths): once daily

in the morning (initially 0.17 mg/kg/day)

Comparator Prograf® (0.5, 1 and 5mg dosage strengths): twice daily,
divided doses 12 hours apart (initially 0.1 mg/kg/day)

Outcomes BPAR at 3 months and 12 months, graft survival at 12
months, patient survival at 3 months and 12 months, eGFR
(MDRD, graph)

Target Day 1-30; 6 - 11 ng/ml

tacrolimus C,

Thereafter; 4 - 11 ng/ml
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Abstract

This Phase lll randomized trial examined efficacy and safety
of a novel once-daily extended-release tacrolimus
formulation (LCP-Tacro [LCPT]) versus twice-daily tacrolimus
in de novo kidney transplantation. Primary

efficacy end point was proportion of patients with treatment
failure (death, graft failure, biopsy-proven acute rejection or
lost to follow-up) within 12 months. Starting doses were,
LCPT: 0.17 mg/kg/day and tacrolimus twice-daily: 0.1
mg/kg/day; 543 patients were randomized, LCPT: n=268;
tacrolimus twice-daily: nw 275. At 12 months treatment
failure was LCPT: 18.3% and tacrolimus twice-daily: 19.6%;
the upper

95% Cl of the treatment difference was +5.27%, below the
predefined +10% noninferiority criteria. There were no
significant differences in the incidence of individual efficacy
events or adverse events. Target tacrolimus trough levels
were more rapidly achieved in the LCPT group. Following
initial dose, 36.6% of patients in the LCPT group had rapidly
attained trough levels within 6-11 ng/mL versus 18.5% of
tacrolimus twice-daily patients; majority of tacrolimus twice-
daily patients (74.7%) had troughs <6 ng/mL compared with
33.5% in the LCPT group. Overall, cumulative study dose
was 14% lower for LCPT. Results suggest that use of once
daily LCPT in de novo kidney transplantation is efficacious
and safe. Lower LCPT dose reflects the improved absorption

provided by the novel formulation.
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No 10
Study ID Oh 2014
Title Safety and efficacy of conversion from twice-daily

tacrolimus to once-daily tacrolimus one month after
transplantation: Randomized controlled trial in adult renal

transplantatiom

Participants

Early kidney transplant recipients
Inclusion criteria

- Recipient's aged 20 - 65 years
- Donor's aged 15 - 65 years

Living or deceased donor

- Primary transplantation

Exclusion criteria

- Dual organ transplant

- Non-heart beating donor or ABO blood group
incompatible

- Lymphocyte cross match positive

Intervention

Advagraf®: conversion ratio 1:1 (on the 28" day post-

transplantation)

Comparator

Prograf®: twice daily (initially 0.05 - 0.1 mg/kg/day)

Outcomes

BPAR at 6 months, eraft survival at 6 months, patient
survival at 6 months, eGFR (Nankivell method) at 1month,
2 months, 4 months and 6 months, CrCl (24-hour urine

collection) at 6 months

Target tacrolimus

Co

Day 1-28; 5 - 15 ng/ml
Thereafter; 3 - 12 ng/ml

Abstract

Purpose: The purpose of this study was to compare once-
daily tacrolimus with twice-daily tacrolimus in terms of

safety, efficacy, and patient satisfaction.
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Materials and Methods: This prospective, randomized,
open-label, multicenter study was conducted at three
institutes. Patients in the investigational group were con-
verted from tacrolimus twice daily to the same dose of
extended-release tacrolimus once daily at 1 month post-
transplantation, while patients in the control group were
maintained on tacrolimus twice daily. The efficacies,
safeties, and patient satisfaction for the two drugs at 6
months post-transplantation were compared.

Results: Sixty patients were enrolled and randomized to
the investigational group (28 of 29 patients completed the
study) or the control group (26 of 31 patients completed
the study). At 6 months post-transplantation, composite
efficacy failure rates including the incidences of biopsy-
confirmed acute rejection in the investigational and control
groups were 0% and 10.7%, respectively; patient survival
was 100% in each g¢roup. No difference in estimated
glomerular filtration rate values were observed at 6 months
post-transplantation (p=0.97). The safety and satisfaction
profile (immunosuppressant therapy barrier scale) of once-
daily tacrolimus was comparable with that of twice-daily
tacrolimus (p=0.35).

Conclusion: Conversion from twice-daily tacrolimus to
once-daily tacrolimus one month after transplantation is

safe and effective.
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No 11
Study ID Silva 2014
Title Long-term follow-up of a phase Il clinical trial comparing

tacrolimus extended-release/MMF, tacrolimus/MMF and

cyclosporine/MMF in de novo kidney transplant recipients

Participants

Early kidney transplant recipients

Inclusion criteria

- Recipient's aged > 12 years

- Deceased donor or non-HLA-identical living kidney
transplant

- Primary or retransplant

- Received study drug within 48 hours of the transplant
procedure

Exclusion criteria

- Dual organ transplant

- HIV

- Malignancy

- Liver disease

- Uncontrolled infection

- Non-heart beating donor, ABO incompatible, > 60 years
of aged

- Cold ischema time = 36 hours

- Sensitivity to TAC, CsA, MMF or corticosteroids; received
everolimus or enteric-coated mycophenolic acid; received
intravenous immunoglobulin therapy prior to
randomization or within 48 hours after randomization; and
who were taking or had previously taken another

investigational drug within 30 days prior to transplant

Intervention

Prograf XL®: once daily in the morning (initially 0.15-0.20
mg/ke/day)
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Comparator N/A: twice daily two, equal oral dose 12 hours apart
(initially 0.75-0.10 mg/kg/day)

Outcomes Graft survival at 4 years, patient survival at 4 years, CrCl
(Cockcroft & Gault, graph)

Target Day 1- 90; 7 - 16 ng/ml

tacrolimus C,

Thereafter; 5 - 15 ng/ml

Abstract

Background. In a phase lll, open-label, comparative,
noninferiority study, 638 subjects receiving de novo kidney
transplants were randomized to one of three treatment
arms: tacrolimus extended-release (Astagraf XL) qd,
tacrolimus (Prograf) bid, or cyclosporine (CsA) bid. All
subjects received basiliximab induction, mycophenolate
mofetil, and corticosteroids. Safety and efficacy follow-up
data through 4 years are reported.

Methods. Evaluations included patient and graft survival,
study drug discontinuations, laboratory values including
renal function and development of new-onset diabetes
after transplantation, concomitant medications, and
adverse events.

Results. At study termination, 129 Astagraf XL, 113
Prograf, and 79 CsA patients had continued follow-up.
Demographic and baseline characteristics were similar in
all arms. Four-year Kaplan-Meier estimates of patient
survival in the Astagraf XL, Prograf, and CsA groups were
93.2, 91.2, and 91.7%, respectively, while graft survival
was 84.7, 82.7, and 83.9%, respectively. At least one
serious adverse event was reported in the majority of
patients in each group during the study (65.9% Astagraf
XL, 69.8% Prograf, and 65.6% CsA). Renal function was not

significantly different between Astagraf XL and Prograf.
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HgbAlc levels were collected every 6 months; the 4-year
Kaplan-Meier estimate for incidence of HgbAlc levels
Q6.5% was significantly higher for both tacrolimus
formulations compared to CsA; 41.1% (Astagraf XL), 33.6%
(Prograf), and 21.3% (CsA).

Conclusions. In this 4-year follow-up report, patients
receiving Astagraf XL and Prograf showed comparable
efficacy and safety profiles, with a higher incidence of
new-onset diabetes after transplantation but superior

renal function compared to patients receiving CsA.

" N/A = not specified trade name
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No 12
Study ID Yang 2015
Title A single center, open-label, randomized pilot study to

evaluate the safety and efficacy of tacrolimus modified
release, ADVAGRAF, versus tacrolimus twice daily,

PROGRAF, in stable renal recipients (SINGLE)

Participants Stable kidney transplant recipients

Inclusion criteria

- Recipient's aged > 20 years

- Living or deceased donor

- Treated with tacrolimus twice daily > 12 months,
maintained a daily dose > 12 weeks with Cy3 - 10 ng/mL
Exclusion criteria

- Dual organ transplant

- HIV

- Malignancy

- Liver disease

- Episode of AR within the past 12 weeks

- Hypersensitivity to tacrolimus, substance abuse, focal
segmental glomerular sclerosis or membranoproliferative
glomerulonephritis type Il as the underlying disease, and

transplant renal dysfunction

Intervention Advagraf®: once daily
Comparator Prograf®: twice daily
Outcomes BPAR at 6 months, graft survival at 6 months, patient

survival at 6 months, eGFR (MDRD) at 6 months

Target 3-10 ng/ml

tacrolimus C,

Abstract Background. Compliance  with  immunosuppressive

regimens may affect clinical outcomes in renal transplant
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recipients. The aim of this study was to assess the safety
and efficacy of standard-dose tacrolimus modified-release
(TAC-MR) once daily versus tacrolimus (TAC) twice daily in
stable renal transplant recipients.

Methods. Ninety-nine stable renal transplant recipients
were randomized to receive standard-dose tacrolimus
twice daily or standard-dose modified-release tacrolimus
once daily on a 1:1 (mg:mg) basis. The primary end point
was the incidence of adverse events (AEs) in both groups.
Secondary end points included biopsy-proven acute
rejection, graft survival, patient survival, clinical indicators,
and change in score of questionnaire.

Results. The incidence of AEs was not different between
the TAC and TAC-MR groups (56.0% vs 53.1%, P > .05).
There were no significant differences in mean calculated
glomerular filtration rate, blood pressure, glycosylated
hemoglobulin (HbA1c), blood concentration of tacrolimus,
and drug compliance. The scores of all items in the 36-item
short form health survey (SF-36) were not different
between groups, except for vitality. With respect to the
subject questionnaire, there was no difference in question
scores between the two treatment groups.

Conclusion. A regimen of TAC-MR once daily can be
considered as an effective and safe alternative formulation

of tacrolimus in stable renal transplant patients.
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No 13
Study ID Rostaing 2016
Title Novel once-daily extended-release tacrolimus versus

twice-daily tacrolimus in de novo kidney transplant
recipients: Two-year results of phase 3, double-blind,

randomized trial

Participants Early kidney transplant recipients

Inclusion criteria

- Recipient's aged > 18 years

- Living or deceased donor (except for donation after
cardiac death)

Exclusion criteria

- Dual organ transplant

- PRA > 30%

- BMI < 18 kg/m? or > 40 kg/m?

- Received or expected to receive sirolimus, everolimus,
azathioprine or cyclophosphamide within 3 months
before enrollment

- Laboratory variables that were abnormal and clinically

relevant, as judged by the investigator

Intervention LCPT® (0.75, 1.0 and 4.0 mg dosage strengths): once daily
in the morning (initially 0.17 mg/kg/day)

Comparator Prograf® (0.5, 1 and 5mg dosage strengths): twice daily,
divided doses 12 hours apart (initially 0.1 mg/kg/day)

Outcomes Graft survival at 2 years, patient survival at 2 years, eGFR

(MDRD) at 2 years

Target Day 1 -30; 6 - 11 ng/ml
tacrolimus C, Thereafter; 4 - 11 ng/ml
Abstract Background: 1-year data from this trial showed the

noninferiority of a novel once-daily extended-release
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tacrolimus (LCPT; Envarsus XR) to immediate-release
tacrolimus (IR-Tac) twice daily after kidney transplantation.
Study Design: Final 24-month analysis of a 2-armed,
parallel-group, randomized, double-blind, double dummy,
multicenter, phase 3 trial.

Setting & Participants: 543 de novo kidney recipients
randomly assigned to LCPT (n = 268) or IR-Tac (n = 275);
507 (93.4%) completed the 24-month study.

Intervention: LCPT tablets once daily at 0.17 mg/kg/d or
IR-Tac twice daily at 0.1 mg/kg/d; subsequent doses were
adjusted to maintain target trough ranges (first 30 days, 6-
11 ng/mL; thereafter, 4-11 ng/mL). The intervention was 24
months; the study was double blinded for the entirety.
Outcomes & Measurements: Treatment failure (death,
transplant failure, biopsy-proven acute rejection, or loss to
follow up) within 24 months. Safety end points included
adverse events, serious adverse events, new onset
diabetes, kidney function, opportunistic infections, and
malignancies. Pharmacokinetic measures included total
daily dose (TDD) of study drugs and tacrolimus trough
levels.

Results: 24-month treatment failure was LCPT, 23.1%; IR-
Tac, 27.3% (treatment difference, -4.14% [95% Cl, -11.38%
to +3.17%], well below the +10% noninferiority criterion
defined for the primary 12-month end

point). Subgroup analyses showed fewer treatment failures
for LCPT versus IR-Tac among black, older, and female
recipients. Safety was similar between groups. From month
1, TDD was lower for LCPT; the difference increased over
time. At month 24, mean TDD for LCPT was 24% lower than

for the IR-Tac group (P < 0.001), but troughs were similar
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(means at 24 months: LCPT, 5.47 + 0.17 ng/mL; IR-Tac, 5.8
+0.30 ng/mL; P = 0.4).

Limitations: Trial participant eligibility criteria may limit the
generalizability of results to the global population of de
novo kidney transplant recipients.

Conclusions: Results suggest that once-daily LCPT in de
novo kidney transplantation has comparable efficacy and
safety profile to that of IR-Tac. Lower TDD reflects LCPT’s

improved bioavailability and absorption.
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