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K1 2000—2021 4 A HFAS AL (LT RO A1 G 2 0 TR BEATL o i it g
Study com- HCV evolu- .
Reference IS Design No.of pletion/exclu- Endpoints BPAR CR tion/meta-  GS PS Composite
pts ) o o endpoint
sion criteria bolic impact
Wiesner MMFvs. MUC 278 +/-62% at 6 BPAR +TB- 38.5% vs. 47.7%, MMF  3.8% vs. MMEF bet-  Similar  Simi- NA
etal., AZAin tri- and TC vs.287 months and  PAR within 6 Dbetter, P <0.025; 31.0%  8.2%, ter in HCV- at 12 lar at
2001 ple CyA- +/-55% at 12 months; GS  vs. 40.0%, graft loss cen- MMEF bet- negative months, 12
[7] based IS months/yes +PSat12 sored, P < 0.060, at 6 ter, P < pts at 6 NS month
months;HCV  months; 30.6% vs. 0.020 months but s, NS
evolution 41.1% in HCV pts, P < NS
0.040
Neuhaus  Basilix- MUC 188 +/-83%/yes BPAR+GS  Similar; NS Similar, Basilix- Similar, Simi-  Similar at
etal., imab vs. and TC vs. 196 + PS at 6 and NS imab better NS lar, NS 6and 12
2002 placebo in 12 months; in HCV- months,
[8] triple HCV evolu- negative NS
CyA- tion; compos- pts but NS
based IS ite: BPAR +
GS +PS
Pageaux  Steroids MUC  90vs. +/-75%/yes BPAR+TB- 24.1% vs. 38.1%, ste- Similar, Similar, Similar Simi- NA
etal., vs. place-  and 84 PAR; GS + roids better, P = 0.030 NS NS; simi- at 6 lar, NS
2004 bo in tri- France PS; HCV evo- lar, NS; months,
[9] ple CyA- lution; meta- similar, NS NS
based IS bolic impact;
all at 6 months
Filipponi  Steroids MUC  74vs. +/-75%/yes BPAR; TB- Similar; NS NA Similar, NS Similar, Simi- 8.0%
etal., vs. place- and It- 66 PAR; GS + NS lar, NS  vs.15.6%,
2004 bo in tri- aly PS; HCV. P=0.030
[11] ple CyA- evolution;
and Basil- composite
iximab- (pts + graft
based IS loss + with-
drawal); all
at 12 months
Moench  Steroids MOC  54vs. +/-64%/no TBPAR; CR; Placebo better, P=0.016 Similar, NA,LDL  Similar, Simi- Similar,
etal., vs. place-  and 56 GS +PS; NS cholesterol NS lar, NS NS
2007 boatl14d Mainz metabolic im- placebo bet-
[10] after LT in pact; all at 12 ter at 6
TAC- months months, P=
based IS 0.033; simi-
lar at 12
months, NS
Lerut Steroids MOC 78 vs. 100%/no BPAR; TB- Similar; NS; similar at 3 Similar, NA; place- Placebo Simi- NA
etal, vs. place-  and 78 PAR; GS+  and 12 months; NS NS, TB- bo better at  better lar, NS
2008 bo in TAC- Brus- PS; TAC PARbetter 12 months  at 12
[12] based dou- sels monothera- insteroids  but NS; months,
and ble IS py; metabol- group at similar, NS P =
Lerut ic/renal im- 3 months, 0.03
etal, pact; all at 3 P=0.040;
2014 and 12 similar at
[13]* months 12 months,

NS
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Study com- HCV evolu- )
. No. of . . . Composite
Reference IS Design pletion/exclu- Endpoints BPAR CR tion/meta-  GS PS )
pts ) o o endpoint
sion criteria bolic impact
Tesari rATG sin- MOC 97 vs. 100%/mno BPAR; TB- Similar, NS; similar, NS Similar, NA Placebo Place- NA
etal., gle shot and 109 PAR; at 3 and 12 months; simi- NS better bo bet-
2018 vs.no in-  Brus- GS +PS; lar, NS; similar, NS at3 and ter at
[14]®  ductionin sels TAC mono- 12 3 and
TAC- therapy; months 12
based all at 3 and but NS  month
monother- 12 months s but
apy IS NS

underlined items represent the primary endpoint of the respective study.

IS: immunosuppression; MMF: mycophenolate mofetil; AZA: azathioprine; CyA: ciclosporin; TAC: tacrolimus; rATG: rabbit-antilymphocyte globulin; MUC:
multicentric study; TC: transcontinental study; MOC: monocentric study; pts: patients; BPAR: biopsy-proven acute rejection; TBPAR: treated BPAR; CR: chronic
rejection; GS: graft survival; PS: patient survival; HCV: hepatitis C virus; NA: not applicable; NS: not significant; LDL: low-density lipoprotein.

* Ref. [13] reports the long-term results of TAC monotherapy concept.
Not placebo-controlled.
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FEFH B B IR E RS R 00 b, S e ) 32 2
ARG “RREE XY R BW322”, B[R JE FA RO eI g [
Jei > SRR A I I T AT B Bk AR A P 1 2 T 25
[1]e IXEEFFEIMER R AT RN T AL N E SR
(KRG LN 20%), AT 51 R T 5% 5 5 G 2 4kl 551 1)
I o IR LA R [ BPE 7 BT R B, 5 B ax e o I g
TR R 80% B AE & T HAR N 2 F {7
A RAVC il I RET £, FHorb20% 1) &R IE R T4
e Z . HEBME, BT XM R RBEIH TR,
— U FR SR TR 20 2 4F J5 18 B A2 IRAS[17-18] 6

20 40 60 AR AR RF T PE “ S [ M- RN g 2H A
75 20 tH 22 80 A AR I T 45 A BE R B 4 1) 77 (CND 14
R AN B, B S E 2000 SEAR B TR T EMER
(mTOR) Al B FE Ao e o A0 ) 790 01 B e P A 1)
J7&[19-21]. CNIP A1 22 R th v 55 =) PR FL e B4 AL
TR 7, AT SIS ] ) e M RS
M 52 P o —4F R0 LA 1) 2B AR R Y A7 35 26 0 ol A R T
% 75%~90% F1 60%~70% [2]. K [ #2547 kA A8 1)
B RER, &FRUEN DT T 500 £ 1% T CNI A
mTOR #l7%] (mTORD MIZ L filwse, Hire
I R P AR AE HE R B I R AR R B B TR . R
JURR /MU TT R EIRT AR K, R DYBRI =254 77 S i

FlF PRS2 [22]. 1E Starzl T 2017 sE 45, WF 78 & %t
G S FN ) fe /N T ZEHHET DA B B KRS P i 52 28 B 928 100
) SR B ) 24 AT B . X B B Medline-
PubMed #H1T RS 4H R, 2012442022 4E 6 H WA, —
3% e A FE N DOEEAT T R TR 2 M RO A, AR R 2
F AR GRS ARG« 52 ATk, ik
PIHIFILT. R HRB T 19K Rkl Sk
2 4 PLE LE 2022 FEAR S HEAT I 325 (M AEED .

2 FR VP A HE R RO A G 40 TR FYR I
DU SUP RN 7 U S IESY o

3. ENEBATIIERE

TELT %y 2, 55— AN RO HE R I 52 2 [F)— %
SARRDER. U, YRR SIS T U N S 1 OB
(a-TCMR) 1 & 2 X B A P ) K A7 335 7 A I AR FH 1,23~
2410 I, Gy IR B R AR I IR A K S 3 T 52
bR . RS2 AR S R G0 18] I AH LA FH OO AIE B 5
SEHRAFI[25]. 19934, Starzl ZE[26]%F SEAK 8 B A5 1)
YT R AR A AR ORI FE R, AR K e ] i 1
ST, BAEENMEZ AL E AT 1969 4,
Starzl 5t “ LT R LA E R, 2 R mdiasr e
FARNBAER B RFSAEAE, WE 2 S8R HEY
JR R S S22 7 A “ RS SRR Sy
)75 P RE AR Pk SZ AL, PRI HERR T XA S A
JT I BR/MKER (BUMSD) IEAR” [1,26-29]. Bft$E 22
B TR 1 T PR O B R R 3 0 2 () ) B &S A B AR
(B [29D o T BRI A BLAE £ b R B Ml 0 1 42 52 i
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SRAX PR 32 1 SR [29-32]0 55 =, TS s fr AL S 7
SR1M, X —RATEIR KL B 2T, RN Z 6 254
B /IR 52 14 175 5 EVRIF 9 DA R i 2 52 48 1A e S PR A 40
M S5 P2 K IR 1T . Demetris (4 5« “TWHR 2
MR, DAHEIX RN 5T % H[13,32-38]. X =11
SRS T35 R 15 FH G 2 I 24 M 1) A R AR O EE 39

4. BEMEEITEHF RN

TRER R HE e 5 SO T AR I A 22 40 F) i PR AT 9 Hh 4
ARG R EREE . A-TCMR K ERERGH—
JAIEB| N, B ETR (L5%), BEEJUER DT
(£12%) [2,12,23-24,36]. A[EHRIE 2 H 5. A
(HE R 8 SL UL B AN [F) 1R 99 N R0 HEBR A 98 18] B T TCMR &
WEREB T IZ I (R ALEZ) R 40%, 5 B A 10% 2 80%
ANEE) [31,39-41]. fltn, FRER. SRR LIFEC

| Multiple drug immunosuppression ‘

: O e .
i No clonal response!

Hiroshima theory

.y Irreversible rejection

Loss of donor specific
9 : . activation—exhaustion—deletion
T

Immune responses

Immune responses
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JFF993 B AERS AH G B FH 45 s e JTRRARE 0% . TEIF I
YRR, Rk IS RIBmM B R R, CURER
SRR TR B, BRAR T e RN AR, T
S G % PR 0 W38 i T AN R e % A 0 XU [23-24,42
—471.

F ] a-TCMR I AR R H 2 R, AR 25
EB A SN E A CNTRL (B R 7 1 S 1 B S
Wi A TCMR, 38 8 € UM )G 3~6 /N H R A 1) 5
fF, 2 ARG B8 = R AE AR M HE R (CR) RIS &
J M AR [23-24]. ek, B 0T A ] 1 S P R IR 9T
NFHTERFFREL, FIR . IKE A2 AN RR S 7] J7 T
TEAE 35 72 5 [48-49] (B2 [14,21]) . Sl 4| 77 771 2 5
HRMNERSHMTCMR RAER, BEENE, &%
i) 7 J5 RS [ R A HE R OB R AR 2R, R o S ] R hi
JF RN SE SR 4 7 1 HP R R R 35 55 AR 77 2
RLFHE R R, B 264 5 AN 2 5 80 o 2 1 R o = [ 8
-10,12,14,23,48-49], S IR, X L6 K ZK [ B 10 E
Ga AN 7 T A FIfERE (2D

| Tacrolimus based double or mono-drug immunosuppression |

Vatican theory

_y Irreversible rejection
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With pretreatment

HVG

| Lymphoid depleting pretreatment |

E1.

With pretreatment and/or minimal
) immunosuppression >
Steroid bolus "\ tolerogenic immunosuppression
when necessary
Ti
>
O
Transplantation
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BUARS T I B S R PR RAF R A S O B ER) RIERRT# . (b) FETIK CNI AN Y S et A 7 T k-2 AR AR AR, e
SR A . PUALEE AT REAE I R T A B AL “OR%E” BB MRS RIS IX PR ELAE o B R 2 A BR324 32 AR ELAE F AT e e B2 R /Y
i 32 PR o By L EUR 6 il 28 53 0 T il W SR BN RS R LA £ (GVHD R EHIBY) (HVG) B E] 4345 [29]. Tr: FEH.

K2 RS AN I PRATF TE o PR A IR 35

Confounding factor Weak study design

Strong study design

Study design Multicentre

Transcontinental

Industry-driven study

Non-randomised *

Inappropriate method of randomisation *
Absence of double-blinding *

Inappropriate method of blinding *

Uni-/pluri-centre

National or regional
Investigator-driven study
Randomised

Appropriate method of randomisation
Double-blinding

Appropriate method of blinding
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Confounding factor

Weak study design

Strong study design

Prophylactic immuno-

suppression”

Donor and recipient

selection

Definition of rejection

Definition of steroid-

resistant rejection

Absence of placebo controls
No information about withdrawals and dropouts *
Induction therapy (delaying rejection) ©

Corticosteroid administration

Triple- or quadruple-drug therapy

No harmonisation of immunosuppressive regimen between study arms

(Highly) selected patients

Exclusion of auto-immune, HCV-infected, and acute-liver-failure patients

Exclusion of high-MELD-score patients

Exclusion of ICU patients

Exclusion of patients dependent on organ support (renal replacement therapy, ventila-
tion, etc.)

Exclusion of patients with renal failure (exclusion of patients with creatinine > 1.5
mg-dL" or creatinine clearance < 40 mL-min ™' per 1.73 m?)

Exclusion of fragile patients

Exclusion of younger and older adult donors and recipients

Exclusion of long ischaemia times

Exclusion of EBV negative CMV, HBV, and HCV positive recipients and donors
Exclusion of grafts from DCD

Clinically suspected rejection

Only per-cause biopsies

Absence of Banff score and RAI

Absence of immunostaining (C4d, CK19, etc.)

Local pathology reading

Counting of all rejection episodes

Local biopsy reading

No response to steroid pulses

5.00 g methylprednisolone

3.00 g methylprednisolone

1.00 g methylprednisolone

0.50 g methylprednisolone

0.25 g methylprednisolone
Intravenous vs. oral pulse

Single or two courses

Steroid pulse followed by tapering
(200-160-120-80-40-20 mg)

Presence of placebo controls

Description of withdrawals and dropouts

No induction therapy

No or short-term (2-to-3-month) corticosteroid
administration

Mono- or bi-drug therapy

Harmonisation of concomitant immunosuppres-
sive drugs

Unselected consecutive patients

Inclusion of auto-immune, HC V-infected, and
acute-liver-failure patients

Inclusion of all patients, regardless of MELD
Inclusion of all UNOS categories

Inclusion of all patients, regardless of organ
support needs

Inclusion of all renal conditions

Inclusion of all patients, regardless of nutrition-
al status

Inclusion of all categories of age

Inclusion independent from ischaemia time
Inclusion of all patients regardless of viral status
Inclusion of all donor types

BPAR

Per-protocol and per-cause biopsies

Banff score or RAI

Specialised transplant pathology reading
Centralized pathology reading

Rejection episodes within delay of 14 d consid-
ered as one single rejection episode

Central biopsy reading

No response to 250-1000 mg methylpredniso-

lone pulses

Single course

No tapering

MELD: the Model for End-Stage Liver Disease; ICU: intensive care unit; UNOS: United Network for Organ Sharing; EBV: Epstein—Barr virus; CMV: cytomega-
lovirus; DCD: donation after cardiac death; CK19: cytokeratin 19.

* Five items that correspond to the Jadad scale.

®Prophylaxis, as opposed to therapy, implies the use of immunosuppressants to prevent, rather than to treat, an immunological event.

¢ Induction therapy is considered as a potential confounder in case the primary endpoint of a trial is only BPAR (scored following Banff or rejection activity index
(RAI)). Induction is known to reduce tissue inflammatory changes compared to no-induction regimen. When considering both histopathology and clinical evolu-
tion (e.g., the necessity to treat), the advantage of induction therapy may disappear [14,21].



1%~5% B FE 132 & 7T LR JE i CR. CR )€ X5
LT [12-13,24,39,50].2 J5 IR [B] TE G o Ao i 14 95 A0 A2 HHL AP
BREEAAE (VBDS), TEZ/DAE 10 MEE X RFR M
PLREARF, 50% MICEXEHEK. BHTFHERT R
SN, LRI PR RG24 5 PR IX — . 7E K29 30% M &
M2 H P MR B RORE, S EBEEFHENE
Y, GnE RBP4 RR AL . AV R RAT
W - iff i PR IR I T B 5P, ] DUABEDL CR ) 4 2000 2 2%
[51-52] (F£3). VBDS 1] 5 G 52 40 il 5 2> 545 24
Tkt TERZERIE 2 2 H . TR S
Hrh, AEMNECAK M R AR E (FIA 14%) [53]s
FIsHE, ERZHAGIT, HH 5 NJEHi i o kK
SR DA R A RN S A /2 [29,32,54-55]

®R3 HREAG LWL MAE

Induced bile duct lesions

Drug

Acute Chronic"®
Allopurinol + )
Amitriptyline + +
Amoxicillin-clavulanate * + -)
Ampicillin + -)
Azathioprine + -)
Barbiturates + +
Carbamazepine + +
Chlorothiazide + +
Chlorpromazine + +
Cimetidine -) +
Ciprofloxacin + )
Erythromycin + +
Fenofibrate + )
Flucloxacilline -) +
Glibenclamide + )
Glycyrrhizin + +
Chlorpromazine + +
Haloperidol -) +
Ibuprofen -) +
Imipramine -) +
Itraconazole + =)
Propafenone + =)
Saint John’s Wort + +
Terbinafine + +
Ticlopidine + -)
Trimethoprim-sulfamethoxazole -) +

* Amoxicillin-clavulanate (Augmentin®; GlaxoSmithKline, Belgium) is one
of the most prescribed drugs worldwide; ciprofloxacin, erythromycin, itracon-
azole, carbamazepine, and trimethoprim-sulfamethoxazole are used very fre-
quently after LT.

® Chronic bile duct injury can mimic chronic allograft rejection.
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MEE ) D RERRRS . SERIRAE. HE% FRA
BN CAdBHME. S o 6N 3% I 52 o 1 S R4S S Mk 4t
A BT HPUE N IR Y. (AMR) . B AMR,
WA N SR A R ISR -E R LA
fiE, 1E %2 BE AR Z G e HM ) R ¥ AT L EE B [1,24,56-58]
S5 SO HE R AE P4 10 7 B [ e SR AR AR A T B R A 11 3L
fib SRR AR LG, ZH 2R 2 A 1 S /R A B K (9 R A
TEHERR B B R B0 Cln JFF 2 ik if 42 7
BO Ja, izl e R R LR (DSA) FIZH S
s (BIRUME R 48 CAd Gy ML PAME) HIESE K
Wik. £ ABO MAAHG MY, AMRIEEFEN O
T 1%), Tt ABO MASAHHEHIF MY, AMR PR AE
HAE 1%~10% 2 [8) o 7556 FE A H A K JLA B oo,
ABOi I F18 H 17 7 BT A BB AE IR 30%,  IX LE 2255 4 K Hh
N7 XA BN s A ER I AR [59]. SRR VIBR AR L A
ARECHZHE BT (BT HT CD20 Hi/k) A1 2 IR L3R
BIRTT RIS BARIEIR T ABO HifA, 4 ABO TG AT
et (LDLD) ¥4 —NERILZ, 530524 90% F1
80% M) — A =E A 17 F[25].

TCMR K A£G BIAR ), 7 2 8 3 3RS 1 7 L
[23-24,40]. ML, SATAIEDURN . Bk, ERX
3 52 N R A [R] o e A4 7% L 470 2y e e b B 1R DA R B i
HEF RN IEIT I “47 FRUE[25,35,37,39,50]. RETERLE
G2 FR) B BR R SR R G E (R AR NP P B
RORE AR BHAS T 4% 7 /ISR 2. BT RETR
IS HAR Bt AR, R =02 — TS £ B
(152 3 2 I 1 IE S T SRR AE 3R Dy TR RS G s 1| A
THRF[35-37]. % TR A = A 2 [a) 5 I PR e ALLHE e I o
MENA—E, U8 HiBsRJUMIRIT s, XIEm T ™ H
AR AR, I8 B 5 A 0 2 1) S B AU ) A7 4R
G 2[60] X LER SRR I TR FIER R . LI
WEFLRI, RIS RS AT A2 AT . 7E 0.35%~5.50% [
F AR RIE B H AR T DLE — B N R . I AR
JE AT DA A N 2 AT R, RS A DG (0 IR A 5%
TE W 2 F T AE B R HIE A ) R 5| R 1 [40,61-63]. FLIK,
Banff 73 K AMCH B T HE R R BL 7 2, A B T HECA
[ aE S, Ho7 LT g 5 o s -k L 45 - i 7
(TNMD 3 ZH1EI[35,60]. 5=, MHZAE %P R imkis
e, FERRE RSN L D e, X A IR
JUEA BB AR L W E IR 1 F 0 [7-8,64]. 15 RZHL
TR HHRIE , 2 AW KA S SR s
DL RmZ . B0, TEMBAEFTEYT doE 20, NG
Y (WERBARM S A T s AE ) FNZH 200 B 22 64T 4
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Mo —MekUt, BRA J1 Gzl v LAk > 2R E, A
ifi A Banff P43 o fEIX PO T, BEVTEAG 2598007 %
Al BB IR AR R N TE A R, R FONT I IR S B R
W {ERFRERE T, GRS HARIE LG IR E, 4%
77 ZE 5K ) TCMR A — 8 /3 BAAM 1 S e il [24,41]. FF
JEfE— A IEAIE L™ B MR (BPAR) i 91 A3
fHIEIT[12,14,23-24,65-66]. EHAFEENZE, SHHFR
R RAEHA— 2 FEEH R HYAFER . X —iF
PE R T SR R R R S N B 52 PR ), xR
Yxt it — 25 1) S Bt AN K UK [23-24,67]

CNI D&M TG HEFREIR, BFE R M.
JEIRAF AR, XL WA TSR] Ik, R
B RIAERAME.. S5E%. Pu. mTEEMH. Buktkfm
RS VE I HE R RS AE AR ) . R 20 R
RIEFREY . ZWERRERE (ATP) &1k, 4ME T4
MR % FHE LAt st 1(34,68-69]. i,
15 ¥ microRNAs (MiRNAs) Fl 44 Sk 5 (1) 72 41 il DNA
LT AE AR P I NS Wi e . XA YRR iC
B R M RS [R] o S A R A HE R e S ) TG B A 5 AR
MI70-71] 16— LUk A i 52 1% ()il 58 4, Shaked 55 [72]4K
T, FEINEPAEIR AT 40 K, I8 miRNA K I A 6 0 21
HeF R R, FRAR ML A Prbs E A SRR A R
Al BURHER RS JUANR R R R 2 B e B S,
WAV NG DAL PE . BR- PRSI (IRD . Rk PEEL
RGPS MR FERIE . B R B R 3 g
VLA 2505 SO I S o ARV R (R R RFINE
TR SRR AT IRFABG  (y- 73 S A5 B R0 Bl 14 1ol
FRE) MIHERA PR, 5 HEF BB 7™ B R B2 AH PR
#o AT £ IRVEE I B AN [24] HEAT 135 I i)
1L 575 RE T 2 R0 4 JE W8 e PR 400 e 1 30U 30 TCMR #id
Y. WERVERLAN MRS 2 15 b B 28 5 TCMR % DA DR [ 73—
7610 SR I INGCLE FIF P A AT IRL S e 2 e A 1, {2
£ a-TCMR HORF LN BB FEAR 2D (777910 Toilade AT
T N 7 %, MO BOE HE E RS S S R IF LRI .
3k G A 5 S /MO D B 254 (AR PRI S . mTO-
Ri FIPUREEZGY) B, R RS 55 R0 e A 5 1 4 B RS A
/R TPIY % s S Y NS TR 1 RANY 0 N P B e N
ZINB R THDRE TSI VAR AL A DR 7, B Al R A1 2 1 /i
THFE[80]. ML /NBRTHEOM INR BN 2B MR, PRI
i 4z 3t — 25 BRAR I /N B IR i MR B 2 2
£ AMR I 5 FF% 1 45 21 78 73 1E P [25,59,81]. JLFR4H fi
R 72 2R HE 7 RO R, L4 S A T 14 48 i Py
iR 6 (IL6) . X LA K 130 /) 5= A Re i A Hh X

S HE ARG, A BTG RN A TTAT . 31X A RE I
TR 4 £ 3 22 AR AN A0 2R 0 T 40 M #5681

H 1995 % LAk, >k B & JE /R R FHE BCRF 1A
AR BE PE ORI 72 T 4% 7 22 8% R PRV AL 1Y) Banff 3735 1
YIRS EW 2 B AR S, PR Wb s SCLT Hp i B
a-TCMR. &8 AW S5 A G R T m . AT
PEWE R PERLAN 38 2 . i /B TE Bk b DL LT 5 2 S5~
7 0K TR MR 48 i 28 % T HOK T 600 AN i - L' [11-14,
7310 FEIXAMBEAIG, BIAS LA A AR IL N I Banff i 5
6 CGRARHEREEHF) ¥ TCMR AL B AN
I RAE IR o I PRHE e vk i /R i T CNT & /K P Bl
3 P e 9 A [T T Y SR i G S ) B s o FE TR S 1)
LR, BUIbk T 40 AR i 375 2 o F I Ak U7 (12,23 24,65,
82-83]c IXFhITVE R IRIR D 1 ALk EL 4 M B A 7 B o 288 [
TR Z5HE R RN A IR o IXAS “T-up 20507 SR AR (1)
., BIAREH TR, VLA a-TCMR &% &4 FE AT 7
FIER . FEAT B FE IR 3 7 T K S 1 e T R 11 1 00 A S A
ATEE B FCRE RSN RE AL BARES T, iz 1 A
PEREAT TR IR SRR AT A T Ath 5 B F] R — T N
PG At BTN AR AN 0 R S [ BT DA A e
LA R N 7 RS T (iAo i I Sy 8= SRt NS SR = A
BRIk RN ER B (rATG) [12,14]. 25 - THF 7 3%
A BAIT R, KON rATG 75 ZE5m i 57 il 4R,
2 A A1 BAAS S0 T8 BRI 7E R HH 45 T rATG (R 1 [7-14D
PRSP IX PR IR 7 7 B AR T LA BB DR
VLB BLZGVATT 7 25 HEE DT AR LR A T AT LG LA
KIAAAER; QR 10% 19 55 41 2% HE k= B 75 22
TBIT s RS2 LM 70 25 5] Jy Bt (1) S e b Va7 i R 1R
A B A e R AR U R RN s G S (115
SRFERCT 57 KE BanffiF 5, EARmIERHET &
RIf R AR, BRI 2 G/ b
LS IR LRI AS G S B AE A7 15[ 12-13,55,65,82] -

124 Rk, A sE SEE] B2 U FH T 800 2 441 AR
R INENATT o X LRIV 2 21 tH 2 PP AL S il
il FF BE AT B G 73 1 1 LA SR 7 B (A RE

5. EMTE BT EITERZ I

PRUE GBI N RAE PRI 5 88 B AUE A A7
R AT, — - RN EZ SRS ER,
IR BE AN 7 S A T R AR Ao SR (A =722 1)
2E), BT REECNL (EERAM R E)D . Fiiliey
(FEREMHFBEE mTORD MR A B . X Fh 7 R AL



B AR R W [84-85]. fEIT EMIH4EF, HBITIE
M — BAERFLIAT; RA= 2 —MZHEOEER T
XA T7E[86]. AL G T IL2 AR PR, 2 e lE
PUT Wk B b R s P i B A R bk . 7ED %L (10%) %2
Hrf, AT E] BRI AN e — P S B 7 [84]
152 25 e i) 77 S8, v 5] 1) e A I 24 9k S T AE
6~10 ng-mL™" Z [A], MIVFZ2 @ WE PR 2517 Mk
WAE e W)L Pk 2188 w5 1R K [82,87]. “ B B RS A Hh vT
S KU R FEIR” (COMMIT) R 45 8, E1R A 7 S8
PEBE G BRI B DL, B S R 2, R e 5L
Al KE/NT 6 ng-mL™s BRI, [l — A BH A T G g ]
/IME[87].

SR, = IR G 4 1 4 D JHF A AL 1 A 4 S 0 ) 7
%, HTZMERMZES. B, BRREREENA
HEEG? N, FEER L KRR B ERER L T AR ng
1?2 mTORIs A R4 B Ly B I B A Ja i S8 3 1 2 38 1 2
e, BRITEA AR A2 — s EREE AT A xt
e @A Fr B, o, 2RI BRA R MEA
YR RAE O () TCMR S5 o BISE 75 6 EC XU A% A fig
e NFEATIRIT I, X7 AT Re = AR A [65-66,83,
87-88].

CEWih T JUMZY) “XS R KA E R A G 51
G A8 26 2 25 EIE F o 120 3R A R T
CNIASHIE MMM, JUMA A CHOIE X S22 55
fAaio ARAE, KEGEMHIIRSIFEREZE K
AP E[15-16,89]0 iX 284 N AN 22 [RTRIAE FH R 1% A2 ek 2 B
TH BRI S e S S FH Y R B AN J . SRR B — 0 2
S5 B 56 A il S A 35 0 G s A ), RIS Joi 24 [T e
[65,90]. Padbury 55 (fABHEH/NAL [90] 8 SEUEH] 13X Ff
TR AN, X —85 O E AT S IE[9-10,12,
15,48,55]. =Lk & Pt IL2 SZ AR FNHT T ik 40 ik 55 5
M RGMELERUESE, B2 TCMR RAE, %S0T
TS PE 2 AR [21,91-92]0  SEABLFAIIE 4f 2 BH 25 1y 1R s ot
P BT BRIEIERS, B B BRI AR T i e
W VEIT[93]. 124 N1k, H Wiesner Z5[ 71347 B BEAL X
TRIG AT AR A L B 17y 1R T R PR P A P — ] P o A
HRY, ERFERAT6NH, EHEMBRAN BPARD (p
<0.06). HEMBHYIN —FAATEFRMUUT]. BT ixee R
B, EIRPRIZER A, R RRER JL T AR 1 B g
RUE I, % 8k BN AR 95 Gt - BB 3R AT 7 RS ) B T R
fili, e AR R R N LAA A SR R RS A, BRI [
BRI HH A 9T I Ll v (o0 0l o 6 A F R 12 4> F I 11 36%
M46%), LUK = 555 K738 . Germani Z£[93]47 7~ 1
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B B BR TG A F1) r L /N IR PR R 26 2 2 T o B PR
WA 75 R TR T 9% R 465 45 M P A PR G A SR B0 3R [94-95]. )
IETE G R M Rt T T B I R IR S A e A 2 [R]  4E B AR
R, AEHE ST 7 T A R 0 1) 6 ok 240 2 ] D 22 5796

mTORi 7E B [T {4 B3 77 722 RURS L fih 983 27 T B 75 31
BT [97-98]. K% ¥ B 1E FEAIC CNI W 5 14 (1 fF 7844 b
AEIEIT 5 4EIR ONTAT (80 FETHIL2 ZARF B %E S
B mTORi #E47 1 HL#¢[83,91,97]. — I A £ vt BEHL AT
MRS, ANTI9LEENL A CRIGEE 30 K) HIFEL it
B/NERIEID % (eGFR) AHBARSZ R #E, R R B2k 4 25
] AR b ] B Jo SRS I 1 S B 2H R I B AR
A 7K Al 7 55 =] 4 ) eGFR [eGER, 12 H IS 23514
80.9 F170.3 mL - min™'+ (1.73 m?»)™", 36 > H i 4 5 N 78.7
A163.5 mL-min™'+(1.73 m?)™", p<0.001][97]. L5624k
TS E] R YRR AE L) 6 ng-mL ", T ) A ZE ) I 24 3k
35T H ORI R S e B SR K F e miT PG AN H 8~
12 ng-mL"', BfJ5 N 6~10 ng-mL™" [82,97,99-101]. {HTF
RIS, De Simone 2:[97]3R M, B IhAE1E S =AW
S B R A, RS2 K 4 5L ) Rt v B ] T R R A 4L
ANERR, BT BPAR IR LR, X — G AT
b IXREETEIUUE S, ik G AT CNT A fi[97].
Ty R T B A R L S 45 T . IX PR 25 ] e it —Le 5 ik
TRy, LR —2egIPER, Horb B i X AL BEHIH T 28 2
RERDGERI A8 fESR—yTiEs, R AYIR IR, B
NHE R RN A #E T [102]. [AIEE, Silver B 78 [98] 42 — T
BT 6% SR R B 2 oL BN AL, 45 525 4%
RE, EAOGERBMEEHMENER. 5AEHY R
A G AMHIAR b, T VG % B R] 7 R B R A
FA[98]. SR, S ANWVIIZ, (EEfHldin, &1
mTORIi () % I B A8 5 B DI RE AR 2 R A 2, IX
e MNERBEAX NS LT, BAAMGHE
CNI J7 Z& FIIE G AN 06 T ) TCMR 3R 97 BRAR T Bl Bk %,
EX P il 7 VEAR A0 7R SCHR A1 1 18 [103-106]. mTORi 7
IME B4 HIAE V) BR bR A b5 S8 A7 48 35 B L 230 b
ARG

6. TS AT R {E S

TR 5 2k 1) e 2 i D) R RS AL T e A5 1) 52 38 4T
oo Bl RSB A ] 5] GG R 2 52 3 SR T A (1)
FEJEH, I mAER NI 772 BRI E S IFE
ek HAT, e Sn) R R bR E a5
528 6~10 ng*mL™ A1 150~250 ng-mL™" [87,100,107]. &/}
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RS e B A B R T B AR 52 P R4 A S 4k K
F[5,12,82,87] IX AN Ik A2 MRS T 79 il 24 791 1) e A CNT K
i, HFEIANH 6 MHE 2N HEZREH R E. XEiE
IR R TR A A B 22 56 RS2 PR ) SR, B 7 Sl B
PINRIT TR o W B IR IT R 1 A H AU [12,29,48,54 -
55,991,

G S HNH ) e ML AR PR PR R G, DA b ™
[ a-TCMR & 1E[54,87,97]. FLRRISCRREH, 4H
TR IR R, AR R IR 0 R At e 5 ] 22 R A
FNZ AT RO 22 o AEARIE B2, ZERRE T 57
(A= DR FH G R AR AL B B B B A E K. R
M, EBEERY] “AfeE” WHFE, 8 HZRH R
e BB SCRI A= R BE AR Ak . TEBRAI AR D e b
BB, XFP AR N, SRR IR DY R
DAL B P ki), I —AMEA M R F . it
A5 K PR At 5w B R) BT DL BE 2F ) RN B R B R 0L 2R A TR
FE, HERRE S T B F[108].

FEIR 2GR T AT HE CNIL JifRIT 258 mTORi, %
PR T T B R E . ARG DL R H R e K
P Jirb 98 B [) ot S A B AL 05 1 K AR 1 L [10,12-13,29,55,
99,1097

WA AR R RS, WIRIT TR T —
PR FE[28-29]. X FPITVECHIE R AR I, K
NEAH B TEBE R E G s g AR B DR
AV R B [10,12,82,87,109].  JLIGUARIF 50K M 1 422 F 4 g2 4
25N IR S A 245 ) S5 A T RCRE R, {HR RS
DRRAGBN o X T4 S i = AR 7] RE 245 24 )8 Bl i e 1)
g MR, BT, mATE RS REAYHR.
1 P A A 24 N [ 75 25 18 B B 4 i R B R RE R 45 2
[110-111].

Rz, I o IR G e A ) Ak 3 5 T ) J LA ] E g%

R4 AR P EEHITO I 10 AN i Ok (BUE 2

ATV — B kR, X F IR R BRI 224 (COoT)
MRBIREXRER (R4, BIBWRE, XLEHCL
B AR5 52 (1) SCHR AN 32 38 22 A8 1A A S e A i Ab BRAT L T
KT M7 I PR FE , AA WA 2 A i 47 28 11 32
ek, SRR KR . B R A R
FIRAE I RFEE AR RN RIE A= L YR 2 T B b jR g 4P 3 4
DL SR AU 1) B R RS Z . X —
e WA RTF R AE S 1048 . 15 451 20 42 BE 15 41 75 e 52
FRINI G e IR TT R RR L. A IR T SR iR
BOCERII A — R (MHEE), REERE, ETXRHg
K “ TRMEE” (RS, XEHEEN T2
I8 1% FH [R]— /N B A [ A FH — A4 v 1 £ 5 R SR AT B U
Rz A

o PR G A % RS M S I RIME T, B
Fi B AR B AHARAE B R L RE AR AR AR IS 1) S
RE LR AT M S (W TCMR RK1E. FRkFEHE
MIFRAE. DSA K BRI N IHE I RIE) [24,39,59]. X4
JE A PR S B AN B (1) ks 55 SRAE DU IR SOk 2
Fric#k. BRIBRS A1 HBYV FH OG0 42 52 T A% f 1) £ 3 7 22
BRI B E Fag . AR, A S e
IRV & (PBO) . JRUR VAL E RS 2 fl E &
e PR 9 4 52 I % e B0 R 92 25 i TR 2 52 T O AL 1) R
oA TR A . 2 AR R IR YT PBC 1 R
R HE T IR R S R TI, BE R AR
Ko HOV By 235 BTk G0 98 98 L0382 T 24 [ B2 7] 2112
~114].

TR, G R B g . X T REA A
JUEL 5 e At R o SR DA R [T ) s g XU P A A
KR M, Z9WK-F RS AT BERFFERAR K. 1
JHR AL R AN, S A S Mk L BV T AR AR A TR JE
BRE,  JBE A AR 0 P T LI D P AL b A 1 7328

Z
©

Immunosuppressive dogma

O 0 N N W R~ W =

—_
(=)

COT is unrealistic

Mycophenolate is more effective than azathioprine

Every episode of moderate-to-severe TCMR (Banff score > 6) requires treatment
Per-protocol liver biopsies are not worthwhile in the early or in the long-term post-LT follow-up

Immunosuppression including steroids is more effective compared to steroid-free regimens

Induction therapy offers relevantly increased protection compared to induction-free immunosuppression

Multidrug anti-rejection prophylaxis is better than one-drug tacrolimus-based immunosuppression

mTORi-based immunosuppression better protects renal function compared to tacrolimus-based minimisation immunosuppression
mTORi-based immunosuppression decreases the risk of recurrence of hepatobiliary cancer after LT

Tacrolimus-based minimisation immunosuppression is dangerous
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RS MG IERREAG VORI T IR S 2230 b B 10 2% 221X
No. Advice
1 Any degree of immunosuppression, even minimal, is still too much
2 Keep uniformity in the post-transplant care. This is a “conditio sine que non” to reach minimal or no immunosuppression
3 Give priority to immunosuppressive medications. The higher the number of additional drugs, the less compliance to immunosuppressive medications is
maintained
4 Avoid continuous changes in immunosuppressive treatment as well as continuous changes by different groups of transplant physicians. This variability
favours medical mistakes, and insecurity and non-compliance in patients
5 Excessive immunosuppression manifests itself through medical complications: nephrotoxicity, neurotoxicity, arterial hypertension, hyperuricemia, dyslip-
idaemia, etc. Complications should not be approached by adding more medications but by reducing immunosuppressive load first and by promoting
healthy diet and lifestyle
6 In case of multidrug immunosuppressive regimen, when adaptations are needed change only one drug at a time
7 Do not immediately raise the dose of immunosuppressants in case of low blood levels. Interpret them, instead, within the clinical evolution of the recipi-
ent. Low levels and good evolution make very good friends
8 Do not treat rejection based on clinical suspicion but only on integrated histological, biological, and clinical recipient findings
9 Clearly explain to the recipient timing and reasons for any immunosuppression modification and communicate any therapeutic change to the clinical
transplant coordinator in order to guarantee compliance and transmission of information to all the caregivers
10

Teach recipients to become their best doctor by filling in detailed follow-up sheets with clinical and biochemical parameters and problem listing. This ac-

tivity smoothens the post-transplant follow-up, especially in the long term

¥ K[103-106,115-116].

BT H 5 2V RIS 1 [5) B 3 R R A8 HE S5 S R A ¢
PE, WA B FE B DSA (dnDSA) L3k 13Ok 1 5%
FE17]. BHE AT AR HE 5 &R S AT DSA KL 2, JUH 2R
RIAS B I RS AE Y Dh Re B i o AR 5 ~F 2 9% 58 1% K T 5000
VRS, 420908 B 24 2 B DS A KT 389 Jin o7 B 5 4 2%
O aEAG . HeAh, G IR B b BT 2 07 2 R E
dnDSA i 5 o A W™ H SV HEF IOV A& dnDSA K JE ) —
AR 2, e /M TE] H B dnDSA 5 2 HE R &N
AR, BHIE T S 0 ) 58 4 45 H [37-38,55,58,72,87,
117-118].

SV 05 1 AF 28 (NASHD B iA N e 39 K A bR
JHAE M IE SE, FEIX A b, o0 I AR XS 1 164
I It R A ) S R A T R R AR R o R T OB AN £ )
ZE, BV E SR, T A
PE v g IORE 9 52 03, R WU BR #2521 S0 b 3 5L )
[87,119].

Br 7€ I S S A, AE 2 RE G E H  R 45 2
B, BT ERGAH R, XROZEE T O . FrEd
VI A B K BRI E F AR LE T AN Bl o #4409 B8
A G 5 HU ) 75 SR AR S PR s M [ 1201217

R 5 T 3 B 2 4 R SR N e AR e A
fth ve 55 R) SRAN B B R AN GE ik A B il 2 R AT
B SR HAZE L X i I S e S| e 1R VR —
A MR T H, AT LUE AR e ], DL

R 2 B 81 4 F I A2 [99-101]

il 52 R AE 2L ZLRT S0 Jo L B A 20 0 P (1) 250 7K e ok
TR A 5 R A 55— A AT SRR (1201217, 4LZAAT
A% 20 i AR Ath 3 3 RD IR B 2 R S Banff PP Ar A OG,
WKFR SR (B2 KT “BEAL” G
s Db SPGB 2 R R D5 SR T —
HER I E e BB D) /R 1077 . IR A EERE
AE L5752 ZLHORE ) 1~2 R 3 3R BT A 3K 22 (5 22 )
REMT.

450 12
T, 400 _
g 10 7
& 350 g
S 300 8 2
® ®
£ 250 .5
I <
2 200 [
8 °
o 150 4 £
2 °
8 100 g
= 2m
2 50

2 0r

0 0

Banff score 1-9

B 2. J5 AL G MR LT Ath 5 3R] 2 ZUKF 5 58 7 K TE AL 1) Banff 145
FYIASE, SEMAKFA R B b 5w 57 W E /N T30 pg-mg ™ 5
TCMR & E M (BUEME, 89%; HitE, 98%) [120].

MR “ M7 RALBA TP EE T, G —
ANTHREIEH MY, ARGV B 25 i A i s 1k
RIS, X2 COTHIE Lo REMAT 7 M4
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Vit dH U HE 2R g S I, &/ 20% (RS OBk
(1 55 AT LA 22 A S X — H BR([28,32]. IR I (LT 4
WK, B BE SRR LT 5IF 46 W25 2 16
REEK) . HLURHL Y (IEH LI A 4OE) LA
F AN 535 345 5 O A A COT I R AFIEHER 3
TERTAETERE T b B2 RE RS M (1) R 3 B 045 F )% R Ge 40
2% (A-WISH) . g siifilis HyTiE (-WITHD . fujk
ARG H g FE DL LT %2 M (RISET) . /N JLIF R HE 52 %
15 H M 25 (WISP-R) M T4 (Treg) W7
i, COTMIRAEFN AN 13% 38% 40%- 60% F170%
[37-38,122-126]. 4T i PR 52 P50 R #5 SCE A
H, R THEEER AR, KR— AT R i
AMEE FRIF SR YINF-E[127]. 18] 705 R 54 T 40
JHL A 119 2 A MR AN 0P G AT AR I R S 8 b E AT 1
e &5 RIE, BT IEPEEAIRUE[126,128-131], 41
SPVEAH T WD $ B . Todo £ [125]7E — W B o 46 56
T YRS Ty, TEZARIR R, R R I DU G
O, FELS T LR IR AR AR 3244 T 1 PRI A i S
10 4 LDLT Zc (32 R i 7 44 bR 1 Sz il .

TP E R SR T, X 32 B BT
55, FEOCR MBS AR X R, 0 bt
PR FE R VEAS 50 T IR I3, (8 T 20X P 2k
M RE BTV PE . XM AR 1997 R EHE TR
ST BATE N 258 — YR B A T B BB AT LT 6 v 1 )
(I[132] MFEHEJG 26 1~10 RIFURHE S b IT & 14t CD2
Hg FEPUA (Lo-Cd2, Biotransplant, USA), [H] i 4yt & T
fihy v S E] A SR e IR . 18 B K WIEEE A — AT
ETCMR RIEMIGIT . BHEESHZ, SLEHRT Rk
i, 109 4 B A TARAKCE . ARG S IR ES Rk
RMDNANGER . &, X—M& ORI N T BRI
A A, LLRIA YT CD2' T 4 i otk B 08 AR Js s iRl
AP RIAT B A SR [133]

M, BB AT 5T S AR ORI
PRIEAE TR 52 M0 H £ RS A I 2518 [ 122-123,134]

7. EFTY R T R HHIBY SRR

g LRATR, TE RN 2 2 e T R . SCFE
R—ERSORE S 2 IR, XERITERI. %4
RUMURE 55 S0 R T TR A7 AE B [ [135-137]. AL, 2
RIS A REK SR I0 20 5 O S S 2 0 SR 3R AT Ll A, D
MLT 4 R IFLE B P FhB— Fh 254 . (KK P (6~8 ng,
MLD . FFfhesia 17 %,

I & SBZEFEA E—NEE IS E, Wa-TC-
MR B E DhEE TR M A A% (K3) . R B
AT DA S e AR DG IR 45 SR S I A 28 Mg A 2l i, B
I AT S K AR AN A BBl U (813D
[41,80, 125K [ BRHE R 40 OB R 2k, 1 B &
CR). F3 I, a-TCMR A& RS P Bl 8 & A7l AN
[ il 2 IRER[T-14].

Single endpoints

Survival Renal function

* Graft survival Metabolic complications

« Patient survival « Dyslipidaemia
Rejection « Diabetes
« BPAR « High blood pressure

« Clinically relevant or treated BPAR Infectious complications

« Steroid-resistant rejection - CMV
*CR «EBV

Cancer » HCV, HBV (reinfection or progression)
* Recurrence « Bacterial infections

* De novo tumours « Fungal infections

Minimisation immunosuppression « Overall infection rate
« Steroid-free regimen

« Single-drug regimen

(a)

Composite endpoints (various combinations including the following)

* BPAR

*CR

« Retransplantation
* Graft survival

« Patient survival

(b)
Bl 3. G ihlRm P RS A . (@ B (b) EAuA

HARIE DL N, & RURLIZ B A B — TS T 28 B
PN RIREN ) A TR, EEAR AL T %
TEAN[F) (RITE 5253 SCHR A 2% AN 25 Wb A FH e o 1 S 88 00 o)
2y RN A28 . KB R S AT 2002 4 1 A
TS E AL A AR50 [31], EiZiREH, O’ Grady Al
by Py TR FHIE S 7 35 fth v B = F) G 40 2 AT RS AR (A
B AR RAFARYIE T BT A 2 59O ISR T AL
PEREZY), AT —ANEALS, OREEET. HIKE
FERATT R KRNm0 g AR AT TIA X B R 1 T AT DA
VBN G B BB L 07a B, AT EESE T —ANHT AR
[138]. WY&, fEETRM20F5, JIFRAXRT R
P25 8] (RO F 900 53X — bRt . B AR IR B6 S 3B Jadad A
LA R IR 5 AR EL6,139]0 204F S5, AR /DA SLU6 B AE X
s R . SiAh, MOZF B EA LT 1123 AE K.



X IX LG22 1 S 2 M R R AP, ROz AR A g6
Q%%Fmﬁkﬁﬁ%m AR, AT HE R E R (K
3)o B 7R REE AR A RN T AN, 18 )
@R N RN RE X — R B IE R C RO
MERAP 7, ERXFE T, BNRRHHE S K
£, FERA CAERPEL” BN X PG IR AR
Af5ft 553 R b/ Ak 1) S B 2 S kR TH#H%EWW&E
(R RS LA S LA I B AR S JERIE . aX 2“3
7 MR R AL PR A 2 s i ORTATE B
SEPIRINATT, SUIRZGVIAIEAER, REZEMZ, (EH
ZRKINEZ LT B3 N COT ARA5[29,87,119]. # K AT
FERA VR TT 5 A AN Ak P JH e 98 (100 38 B Am v 3 A2 1X — L
R — MR FEAARPRR, $ %], T
TS TIELE G R, 1 g FF FIE Sk e g ) FFF o A 4 SR A it
BOCHEBEMNH LA TI[140].

8. 451t

FERFRS AT Q2 UG 1 HORHERE . AR, ISR
1m&ﬁﬁﬁk%ﬁﬁ%FWﬁﬂE%ﬁ%MJW%%%

o IARYEA 1 s FI AL SV P2 AN G e KB DT, 85
%%Emﬂﬁﬁﬁﬁo@ﬁ%%ﬁ%ﬁﬁ%ﬂ%%ﬁﬁﬁ
SEVERITT ARG 7 B AT . BTFUE WS ATIEPER) . W
BRI R, PRl 56 A RS AR I BA R AT B v
M. KM WRREEDT, & X AR (Rt 47 “ il
P
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