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ileandnnsiAinuFAzendfiasdegnaneideundu (acute rejection) Turiausndsdsnalisnsinissen
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ununs¥nulunisugnangladedinislfifiausnndy eniilédmsu induction therapy LHumdnluneufds
Ja30u A8 rabbit antithymocyte globulin (rabbit ATG) wag basiliximab Tnedi rabbit ATG fUszangam
Tumstlesfunisiiin acute rejection IéAunnnsdlveanisugnangln usiideidelundvesmsiianadradesd
A Wy nMsAndouaznsinuzide dau basiliximab ﬁ?uﬁﬂszam%mwﬁamdwLLﬁIﬁﬂaquaamﬁaqa n13
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Abstract

Induction therapy in kidney transplantation is one of the strategies in order to prevent acute
allograft rejection which contributed to better graft and patient survival. In the present, induction
therapy is parted of the standard kidney transplant protocol with increasing uses. Induction agents
used mainly in clinical practice nowadays are rabbit antithymocyte globulin (rabbit ATG) and
basiliximab. Rabbit ATG had the potent efficacy for acute allograft prevention in all circumstances
but hampered with serious adverse effects especially infection and malignancy. In contrast,
basiliximab was inferior to rabbit ATG in efficacy but provided satisfactory safety profiles. There is
no definitive consensus on selection of induction agents in induction therapy but generally focused

on the basis of risk-benefit considerations for each patient.

Keywords: antibody induction therapy, induction immunosuppression, kidney transplantation,

acute rejection, antithymocyte globulin, basiliximab
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uniin (Introduction)

n1stignagdauiuruingeluszerusnvednis
Ugnaneedeng (induction therapy) {WukwInianis
Snwmilefidriiinnnuduislunisugnanele Tasnns
andnsINsIAnU Ao ufiasdeugnaneidoundu
(acute rejection) Fadunilslutladuddnludiausnd
danalvidnsnssenveslamlduuanane (graft survival)
wardnsInnsTentinvesrUae (patient survival) Faju?

1914 induction therapy lun1sugnanelad
wunltiunslifiunntu whildaniandeyanisugn
anglalulszimaansgonsnilud we. 2555 dn1sli
induction therapy gefisSagar 85-90 uazaNvayans
Ugnanglaluuszmelned w.e. 2555 dn15li induction
therapy Wisdudusosay 55 Faeraduiiiomnainnis
dsduresmatgnanglannguisaauesnie (deceased
donor kidney transplantation) LLazmiiszJﬂmEJimm
HUF91ALTI (living donor kidney transplantation) i
fanudssgeunniu saesnduiifmdunduiiaeiia
AuLABageAenIsiAn acute rejection Tapedild
d193U induction therapy finuuana1sAululsay
Usginel an1tuiiviinnsugnanele dadeanndfuuasy
U3AeTaudarsie  AwfanisiuAsuulases
wanfuiion dedsualiiAinanuvainvalsueanisiden
Tenazdalifideazuidnaulunndeniden

nsnumulssanssdluadeiiefingaanely
nsvIuTINteyaveinsidendmiu induction therapy
fltlunisugnanela lasazaseuaguanizioyavesen
Fldduesusnlunssne (firstline agents) wazdsdl
Mlunsujuatagtuiniu sufadieudeudoya
sgrinnsideusiazaiialuiiuniig o laedudeyadnn
msfnwidu randomized controlled study wiewdu
Joyatunisifentdendmiu induction therapy luny
U us

Uaduideslunisiia acute rejection (risk
of acute rejection)
nsaenlge1d@1usu induction therapy lag
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mlufinnsananaudeslunisiia acute rejection
Imaﬁﬁy’q{]ﬂé’amﬂé%’uai’mx o nmﬁ%ﬁwmiﬂqﬂdw
1g1 (recipient factors) , Yadganguianaeieny (donor
factors) wavtaduainnisugnangedeny (transplant
related factors) aqmiwmmﬁaammﬂﬁm acute
rejection  WALANSLAANATILAIYDIBILALAIE
unsndeuanmsnagiduiuiiunnifuly FedamaliiAn
nsAnie (infection) visenTsiinueEs (malignancy)

HagudslifiddiAnainuvesruidsadigaly
M3LAn acute rejection fidaauLariiaLLAnEIeTY
Tuseninansne fuandlumsed 1 wiainAuwugih
vaansquagiilisunisugnaislaaianain Kidney
Disease Improving Global Outcomes W.f. 2552°
(KDIGO: clinical practice guideline for the care of
kidney transplant recipients 2009) ﬁadw@’ﬂwﬁmm
odlumsiin acute rejection g4 dnitadedwisluil

1. fianuldidrfuvesieuiiauuuidaidonun
suamywsj (human leukocyte antigen; HLA) 911U
110

e

2.
3.
4.

all

voltirengtiey
UIADTYILDELAN

el el ep

U981 ¥1IHIAY  (African-American
ethnicity)

5. ®999NU panel reactive antibody (PRA >
0%)

6. M5IINU donor-specific antibody (positive
DSA)

7. wiiidenveusukarlvieToazlinssiu (blood
group incompatibility)

8. fUaefiiinsBunisianuvedladildsunis
‘LJQﬂd”lEJ"i’f”l (delayed onset of graft function; DGF)

9. am’wmmﬁamﬁqmmﬁﬁw (cold ischemic
time; CIT) 1nn1 24 Flais

g lglu  Induction therapy (Induction
agents)
g7l msu induction therapy Tuunauiiaz
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e vanIzelunguLouiued (antibody agents)
I@Hﬁ’]ﬂqiﬂuﬂ\?ﬂqﬂﬂﬂmqmLﬂgsﬁﬂa‘Uﬂqﬁfﬂ%m@\‘]ﬂqi
Wasuuameadadenvrviindulled (lymphocyte)
wasnslasuendu 2 winfe’

1) gty liinisanasvendaidenuiauia
aulnles (lymphocyte depleting agents) léun
muromonab-CD3 (OKT3; Orthoclone®) equine
(Ateam®), rabbit
(Thymoglobulin®/
ATG-Fresenius®) , alemtuzumab (Campath-1H®) wag
rituximab (Rituxan®/Mabthera®)

2) ganlivihldAnnisanaseadindenuising

antithymocyte ¢lobulin

antithymocyte ¢lobulin

WnleAndanislasuen (lymphocyte non-depleting

agents) lauA basiliximab (Simulect®) uwag
daclizumab (Zenapax®)

Tudagtuenlunduusudvedvateds  wu
muromonab-CD3 wag daclizumab ludinaslaluae
UFtRsnsely (osanmaviemiudnldvgnvinisudn
10 du equine ATG lésunisitosanilosainiinig
AnwUSeuiiisudu rabbit ATG Faduslunguifeniu
wuUszansamlunissnwnseniiuazinadiafes
11nn371° 52089 alemtuzumab 7ildnganisdming
‘vmmiﬁhﬁm%’umﬂsﬂumiﬂqﬂmEJ"LmiﬂLLa”af?]y’ﬂwafJ WA,
2555 fatiugnitanunselddm3u induction therapy lu
n1sugnanglandagduiadiiiies rabbit antithymocyte
globulin Wag basiliximab windy dau rituximab T
Lilgsudevsdlunsléiduendausndmsu induction
therapy wildsaufisifn (additional therapy) Tuung
nsdiwindy Wy niidenvesunasyiviooarlinseiu
(ABO-incompatible kidney transplantation) 3slsive
namisluunanuil

1 Rabbit antithymocyte globulin (rabbit ATG;
Thymoglobulin®)

Rabbit ATG Lﬂuﬁmﬁ’ﬂuiﬂayﬁu (immunoglobulin)
flFnnsdadededolnifavessyuddillunsesine
lAnnIsadeufvediifidnuazdu polyclonal

68 | Induction therapy lun1sugnanela
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soudindenuiaulnledsdail (T-lymphocyte) we9
uywd Tnenalnniseengrindnuesendenisiliiia
N19580a9999 T-lymphocyte HIUNI complement-
dependent cell lysis Tunszuaidontaziin apoptotic
cell death luieidorimaos vonandudsinalnnis
pengussulaerunansiufuweuRauUuAIvedn
donvnviadulnledane q dearhldinisduds
intercellular adhesion molecules, cytokines way
chemokines natgalia Mlwann1siin ischemic
reperfusion injury dudutladuidssfivinliian acute
cellular rejection uaﬂmn‘fiﬁaﬁwamﬂﬁamiamsé’uga
nsnszfulinidenvidulnledaiind (B-lymphocyte)
dnAay °©
PUINBILAZTTEZLIa19039n15 b H 81714y
induction therapy fiainunainuats Insvuiniild
%fﬂmﬁl’alﬂagjﬁ 1-1.5 faansusenlansureiu lnglwiu
azass Wunan 3-5 Jundimsnide Anduruaayan
(cumulative dose) agjﬁ 4.5-10 fadnsumenlaniu ue
PnmsineTlunendmuinvwnaraufildussansnm
Tumsinwuasiamnuvasndomunzaegiivssana 6
fadnsusenlansy vieaunsalvennusiuIusEAuin
FonunduTnlesfinu CD3 (CD3+ lymphocyte count)
Tneldorgindiainnisliadeusn  (intermittent
administration) dlefiszau CD3+ lymphocyte count
1NN 20 WadregnuiAniiadanslunisnsianaiden
uRaziu wunlausEaNsAINAIULAEIAUNITUSANSEN
iU i liaunseanvuinarauveselazalidneas
Taannnan’
AsBLUIMsEASusndusvazdi SR se
ApunsReolduldenlauassruuniufudaanis
(intraoperative) Wasnlianissnuininnislimas
HAn° aedionsinsiia delayed graft function (DGF)
Hounan (§ovay 14.8 Leuiu 35.5; p < 0.05) , SEAU
A3uafiduludsu (serum creatinine) SnIfividanagn
14 3 (1.81 fadnsuson@ans Wisudu 2.81 Taansu
HOLATANT; p=0.04) wazszernanIsueulsmeuady
N1 Ao 7.5 Ju wisudu 11 U (p=0.02) N15UTHIT8



ildlneneadinamasndenmiifinisivaisuves
\Honge WU auEIunaenlian1dIunale (central
venous catheter) 38 arteriovenous fistula #1uA1
wugivesusenguadn uwininlifienaldnisuiniseiu
maaendenmdiuuagldidosaniinis@nuniisesdu
MNawsavImseldeglaoniy’ Inenauni1suTmis
81A75LA U lunguaIsinudaniiiu (antihistamine),
ADIRALAALAOTREA (corticosteroid) LATWITUIALDA
(paracetamol) ﬂ'aumi‘u‘%mimLﬁaamﬂmﬁmﬂﬁﬁ‘%m
19.A89luN15UsN5e1 (infusion-related reactions)
wu 19 yundu duRonlls vasadeasdsniaugasy
duduszrnanildlunisuinseinsldnategiatos
6 Faluslunisusmsadiusnuazedietes 4 daluq
dmsunmsuimaadedely natrafsaningfildguuse
uainlaues laun cytokine release syndrome, Win
Fenu1ae, indaldenn drunatnaufedisunss
n1siinufAsengiluiueia serum sickness waguj
ASewouriludnda (anaphylaxis) dunuldusldves
wdan1suInIseanIanuinAndiaidenvnae
(leucopenia) 8¢35¢1319 2,000-3,000 WwadsegnuIAn
fladdnsnieindmidens (thrombocytopenia) o4
5¥138 50,000-75,000 WwadsegnuiAniiadans lvian
yuIngasns it ongaevinsesuiindenuiuas
nandensniedifiviun

2 Basiliximab (Simulect®)

Basiliximab tUu recombinant chimeric murine
/human 1gG1 monoclonal antibody fieangunsduiu
a-chain of the interleukin-2 receptor (Anti-IL-2R,
Anti-CD25) vuRnvesdinideny1i T-lymphocyte lag
basiliximab azugslun159UAU interleukin-2 receptor
Faazrhlannisnszdunaiindiuiwveadaidonn
T-lymphocyte Fedawaliann1siin acute rejection
Tngvwnildsnwide 20 fadnsy vsmsdmianaen
Fonmdrulasnounisindn 2 Talusuazndaindniu
7 ¢ fnadhafssannsumsendesuas livildAnge
Fonunasuazindadonsifugu rabbit ATGY
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nsAnenUSsUisuUsTANSANLasNadNg
LlAB9 (Comparison of efficacy and safety)
1. M51A5U induction therapy W3gutfisuiunisl
1#5v induction therapy

fUayan1sAnw1annsAnwdoundaruinivgy
1@ nuIn15lA induction therapy luffteflésy
nsUgnanglatieanguineauomisuaranguined
Fialdideelafmudioioudisusunisidlde wu
lenamssnuiianiidluudves graft survival waz
patient survival' Ine graft survival ilelésu
induction tsufulailésu @ 3 Wew 1 T waz 5 T
WinnuSeeay 97, 93 way 74 Wiguiusesay 91, 87 way
69 MUEITU (p<0.0001) uay patient survival 7 3
wou 13U way 5 U windusesay 99, 97 way 86 wWisunu
95, 93 uaz 83 lunguilléisu induction uazlllé¥unu
S (p<0.0001) Tnenuinguilld3u induction
therapy A28 rabbit ATG Tinaves graft survival 759
fin11 basiliximab As Sesay 88.5 LieufU 83.8 (p <
0.05)

witilefiansandeyavesnisinuivin
randomized controlled study 8s81umAazsialay
fnsanenzdeyansdnuiilionagiiduiuauein
Tuszuznoio (triple  immunosuppressive
maintenance regimen) ﬁﬂmﬂun%ﬂﬁﬁaﬂwﬁu WU
174l induction therapy @78 rabbit ATG"#30
basiliximab' @11150aA9R31A15LAR acute rejection
IFandndlewseuiisusunisldlésuen walifiaang
wandefuluBesuesdninissonvesladilduugnane
LardnIInsendinuesdiae senaduiiennain
AINUTUUIIVBY acute rejection daulugilaiunn (Banff
grade | %30 1) LagdnsIN15LAN rejection ﬁquum‘ﬁ
ndudedldenlungu rabbit ATG Tunissnwlyiumnsing
ﬁuluﬁy’ﬂaaqmjm WANUIINTEASU induction therapy
A28 rabbit ATG fignnsiieatIAsnnIgy 14
dimdenamuazindadonst sadainnisinde
wevuauinninguiilildsuenlaeianiznisiaide
cytomegalovirus (CMV) wagalainuauunnagluiLd
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POINSNANL S posttransplant lymphoproliferative
disease (PTLD) luvauz#n15lasu basiliximab lawuil
nat9LAsdla 9 wansnsannsilasuen

2. n151A5U induction therapy @2# basiliximab
W3suWigunu rabbit antithymocyte globulin
mﬂsﬁayjamiﬁﬂwwﬁm meta-analysis U84 Liu
wayAny' ﬁﬁﬂ%@mﬂamnmsﬁﬂm randomized
controlled study Fauisuifisuseninenislasu
induction therapy #78 basiliximab uag ATG lagil
sguzhanlunisAneruiulszana 1 Ynuinlddanu
wansafusludvesnisiin acute rejection AlA3U
nstudughenisanziuieln (biopsy-proven acute
rejection RR 1.15, 95%Cl 0.88-1.52; p=0.31) , N9
1AA DGF (RR 1.02, 95%Cl 0.69-1.51; p=0.93), N3¢y
L?iwaﬂmﬁlﬁ%’uﬂgﬂdw (graft loss RR 1.15, 95%Cl
0.73-1.80; p=0.55) , waznsidedinvesriUe (patient
death RR1.22, 95%CI 0.65-2.30; p=0.54) WanWui1
pasiliximab fn1sRadetioanit (RR 0.87, 95%Cl 0.78
~0.97; p=0.02) wazn1siAnNziSay PTLD i ATG
(RR 0.29, 95%Cl 0.09-0.97; p=0.04) usogslsAniu
nsfnwiifnnuuandsveseniildsnulunguues ATG
fiurensfinuld equine ATG Fefluszansamdosni
wavnadafisaninnii rabbit ATG saufeanudesly
N154AA acute rejection VeIUTEYINTAANBITI017
il dudedinlunisiuseuiiou
Frfumniansanemznsaneiily basilximab
Wisuidieuiiu rabbit ATG wiaierfuiildeglutiagu
(thymoglobulin® Tagwtsnuainuidsslunisiia
acute rejection VaeUsENIAANE FxNUITd0INS

Anwnit

Fovilugtaedediaudsslunisiin acute
rejection 1 KANISANWIMUIINSAR acute rejection,
DGF, graft survival tag patient survival lauansneiu
ﬁizaxmamé’qmiﬂ@jﬂdwlmﬁ 1 U sgwinanslasu
basiliximab wag rabbit ATG LANUNATILABIINNAT
USM3ET  NsAnenanuasanianisinie CMV

wnnItunguitlasu rabbit ATG dwsunisiinuziss
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uay PTLD Hulimunindnieelusisaosngy dudnuil
nsAnwrualngfiviiluguiedfianudssgalunis
\in acute rejection’® (m15197 1) nudinshasu
basiliximab tAn acute rejection mﬂﬂ’iﬂﬂﬁjmﬁlﬁ%
rabbit ATG Aefeeaz 25.5 Weuiy 15.6 (p=0.02) 924
fan191An acute rejection julseNsuIudoslden
rabbit ATG Tun13$nwn Sesaz 8.0 Wsudu 1.4 (p=
0.005) Taedilifiaruuandsfulunivesnisiin DGF
($owag 44.5 \Wiwuiu 40; p=0.54) , graft loss (Souay
10.2 Weuiu 9.2; p=0.68) waz patient death (598az
4.4 \fiouitu 4.3; p=0.90) usluwaziFieriunuinngud
16750 rabbit ATG Hauiinnadradewnnni fie Winden
91361 (Seeay 33.3 Wieudu 14.6; p < 0.001) kazN13
Aadouuniide (Josay 85.8 Wisuiu 75.2; p=0.03)
Tnsanznsindemaiulaany (Gesay 39.0 oy
ffu 27.0; p=0.04) warmsindel¥aildld cMv (Zee
a¥ 21.3 Wieuiu 11.7; p=0.04) fiftesnsinide CMv
whiufiwusnnndtlunguillédu basiliimab Aedesay
17.5 \flsuiiu 7.8 (p=0.02) FUANAINRINADINITANE
1981 Tawenadunaainnisiin acute rejection
suusandudusiodden rabbit ATG ile3nw Tunguils
$u basiliximab 1nnduaziinislieiietestunisiin
o CMV (ganciclovir) Faumnsinsannaesnisinuusndl
Lifinslentostunsinige CMV dmsumsiinuziss
uay PTLD sunusnnninlunguitlésu rabbit ATG #o 3
F19LgUAU 0 519 waldiianunaneaisiueg1eiitey

o w

dfny (p=0.13) Wlefnmuihefidrsiumsanwseld
8n 5 VlewanzdIdengudn’ wudnisifinuezisedang
Ldunnsnadudaiau lnenunisiiauziss 2 s1euas
PTLD 1 s16lunguiiléi¥u rabbit ATG Lisufunisiin
uzife 2 sreuazlinunisifa PTLD Tundudlléfu

basiliximab (p=1.0 kag 0.49 AUa9U)

3. M514 induction therapy saufiun1suganasilad

Ma598n (early steroid withdrawal)
mﬂsi’fayjaﬂ”ﬁﬁﬂm%ﬁm randomized controlled

trial W3guLfiwunsld rabbit ATG Tu early steroid
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181UY99AUFLIGWIBN1INIIAA acute rejection (high risk for acute rejection)

Study

Donor factors: older age®

KDIGO 2009°

Recipient factors: younger age®, African-American ethnicity, increased HLA

mismatches PRA >0% , presence of DSA, blood group incompatibility
Transplant related factors: CIT > 24 hr, DGF

Donor factors: older age®, donor-recipient age matching

Lebranchu et al. 2013*

Recipient factors: younger ageb, black race, HLA mismatch, PRA >0%

presence of anti-HLA antibodies, presence of DSA, DSA titers
Transplant related factors: CIT > 24 hr, DGF

CIT <16 h or < 30 h with machine perfusion; with one donor risk factor

Brennan et al. 2006'®  required

- Donor factors: DBD with older > 50 yr or have serum creatinine >2.5mg/

dL or DHD

CIT 16-24 h; one donor or recipient risk factor required

- Donor factors: donor age >50 yr, DHD, donor with ATN, donor on high-

dose inotropes

- Recipient factors: black race, repeated transplantation, HLA mismatches

> 1, PRA >20%

CIT >24 h or >30 h with machine perfusion; No additional risk factors

required

ATN = acute tubular necrosis; CIT = cold ischemic time; DBD = donation after brain death; DCD =

donation after cardiac death; DGF = delayed onset of graft function; DSA = donor-specific antigen;

PRA = panel reactive antibody
® Various cut-off points, typically >60-65 years
® Various cut-off points, typically <45-50 years

¢ Older donor/younger recipient consider higher risk

withdrawal regimens 484 Woodle uazagns™® Favilu
;:J{Jwﬁﬁﬂ’nm?iawiaﬂmﬁm acute rejection i WU
1111519 rabbit ATG fin1siAn acute rejection L
wansafunisiiienaesilaamesesdnuunilnefilule
1% induction therapy (598ag 13.9 Wiguiu 19.4) uay
rabbit ATG

basiliximab Tu early steroid withdrawal regimens GN

WoLUSeutfeuseniangnisiy G

famedayaarnnisAnydeunas” wudnisli rabbit
ATG An acute rejection Heani1 basiliximab 7i1d
waansugnaelen (Sewaz 7 leuiu 26; p=0.02) uld
fanuunnaeiulundues graft loss wag patient
death (§ovaz 0 Wsunu 3; p=0.31 waziovaz 2 Wiyy
ffu 26; p=0.02)
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4. n1514 induction therapy suAUanIUIAYT
calcineurin inhibitor (CNI)

Gﬁaaﬂamnmiﬁﬂm meta-analysis U89 Sharif
wazAuz” suAuNITanvUInen CNI (CNI-sparing
regimens) WUIBHAYINITIA induction therapy Ll
denaliiinarnuunnasluLioninisiin
rejection (OR 0.83, 95%CI 0.36-1.87; p=0.63) S
graft loss (OR 0.82, 95%Cl 0.46-1.43; p=0.45)

acute

5.m3fnwlssuiisumanduiAsegaans
(Comparison of pharmacoeconomics)
31n70YaN15ANYIAIUNITIATIENAUNULAL
Useandwa (cost-effectiveness analysis) ¥89n151%
induction therapy Tun1sugnatelnves Morton wag
Az wudnnisnansly induction therapy #aeen
basiliximab %38 rabbit ATG ddunugnnituasla
UsgansualunissnwiuinnindewSeuiieufunisly
Trgla 9 Imﬂlﬁ%uﬁ’ummLﬁaﬂmaaﬁﬂ’aaiuﬂﬂil,ﬁm
acute rejection Fafunannlenalumsgadelation
niwagnsiaunm@iaiienii wasiderTeuiisuiy
A9 basiliximab fiu rabbit ATG waIwuINA15IA
basiliximab fifuyuiignnituazlduszansnalunis
SnwinnnindleUieuiisuiiunislii rabbit ATG u
ﬁmﬁaqmmfmmmsiamﬂsi’ﬂ,u;:iﬂ’wLLGiaxiwﬁasmdw
TemalunsindedesniuaznsiinuziSaiosndn

6.un&§U (Conclusion)

A1519 induction therapy Iumiﬂgﬂﬁwlmﬁu
Prelugrnanisinuiitulundvesssansninges
ns¥nwilaglanizn1sannisiin acute rejection &9
Jutadenilsiifinadesnsnissendinuardnsnissen
voslaiildsunsugnane uiluvaifefudnelmiansa
dosudunaanmisnagiiduiufininifuluuasiialy
Fglunssnwas

wnfiansawdanuinuselevdildannnisti
induction therapy Huannni1Audeiildsunas

@

Andulalil induction therapy udtu nsidene vy
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T¥d w3y induction therapy e1densaiminszming
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