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21 Therapeutic regimen for adult ABO-
incompatible LDLT(1)

Systemic anti-rejection therapy
¢ Perioperative plasma exchange
Anti-donor blood group IgG, IgM titer = X § ~ 16
e Splenectomy
e Triple immunoprophylaxis therapy
Steroids
Tacrolimus
15~20ng/mL Day0~7
Target trough level 10~ 15 ng/mL Day 8 ~21
10 ng/mL Day 22 ~
Antiproliferative agents
Cyclophosphamide (CPMA) 50~ 100 mg/day, iv Day -7 ~ 21

Azathioprine (AZA) 50 mg/day, po Day 22 ~

Intra-portal infusion therapy
Control of local DIC

Continuous infusion
via portal vein catheter

for 21 days after transplantation

Methylprednisolone : ~125 mg/day
Prostaglandin Ey(PGEs) :0.01 ug/kg/min
Gabexate mesilate (FOY) : 1,000 mg/day

k

2 Therapeutic regimen for adult ABO-
incompatible LDLT(2)

LOFELLTF I, MR #ihREICITWE . &
EREFENE AT O A F, FK506, LA Dtriple
therapy T, LEISHIANIM I & cyclophosphamide
TEA LT, #EEEL L Cazathioprine I 2 &
T(R1). FNITIA T, VW blocal therapy &
LT, MIRMWICHT—TVEFA - FEL, ik
DEX 2R E LTlE 3 ARSRES LET
(X 2).
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3 Effects of the intraportal infusion of PGE; on the
hepatic arterial flow (HAF)and liver tissue blood
flow (LTBF) in the allograft after OLT
#p<0.05. —: PGE,. === Control
%2 ABO-incompatible LDLT in Keio University Hospital (2004.9)
Case Age Sex Disease Bloed type Donor Graft Complications Out come
I 9m Female BA A—B Father, 28 y/o  Lateral seg. HA thrombosis Alive (102M)
N 2 ly Im Female BA B—0O Mother, 26 y/o Lateral seg. Bile leakage Alive (66M)
Ji=} 3 6m Male BA B—A Father, 38 y/o  Lateral seg. (—) Alive (43M)
4 12y Female BA A—B Father, 41 y/o  Left lobe Bile leakage Alive (3M)
5 52y  Female PBC A—O Son, 23 y/o Left lobe  Intra-abdominal bleeding Alive (69M)
23 6 42y  Male FHF AB—A  Brother, 39 y/o Rightlobe Bile leakage Alive (50M)
7 46 Male Hep.B B—0O Wife, 45 y/o Right lobe ~ TMA®, Cerebral bleeding Dead (16D)
A Y p 8
8 22y Female FHF B—0O Mother, 50 y/o Right lobe  Bile leakage & stasis, TMA* Dead (4M)

*Thrombotic microangiopathy

BADE 1 BIEOMEEEERLET L, BEE DE LD, ToRIBMELZERLE LA, HB
ML U CHRE - EREZIT, JBEN b e L ZAEEZRLTBY, donor
BRI X 2 PAEMFEEIRE I Y PTCD TER specific \ZHLMEIFARA WA L T E L7z (K

L, #0Offi CMV antigenemia 252 7% 5 7% &% 4).
SOOI TNMEH Y F LnS, K2 A TEILE MR AMESE LT, TMA L\ FREEE AERR

el L7, BEIEE APHELY BENTPICD & L7z, ZTHIZDOWTIRE T, FiarkERR
HELTWE LY, 67 AROEEELTIE, % % BEIFHEOBMRIC, Ao 70 ba—T
e FIREBEOHTRIEIS Y FLATLE. 20 BELTWREZ A, BABMMSHES, M/EA
EEDOFEMTHIEMZ LOREHRIES ) T4 T ) VRNV ETERLE LA, ROEKD
Ao ZOFEBNT A 205 O DT, $T A PUED fragmentation ®* LDHASEN L F L7-D T, MiEA
FENE LD &, RO MERHT wotAT#b BHCHHER L7728 25, TMATIE W LBl s
FLAAS, Z0HB)NY Y FTIgGIE 1,024 5 £ FLA BHBETLALZRIN EFTIEGN
TEHFLE L, MEETHBEREIEL, REMIC TRVEFINEL , MR bHE DD §&
i3 64 FETRMZITY, MRIdRER2/ETTLEY he, COREAKREHRT 22 Lhnwniwn
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Plasma exchange
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4 Kinetics of anti-donor blood group antibody (Case 5)

HIETEADICLE L, Bl LT
T LE L7, Wb thrombotic thrombocyto-
penic purpura(TTP) & 9 B TH LN TV 55
BT, MENRL NV TOMENEHELIE T,
vWF, PAI-l 2 EONEHE~—7— bl &
7.

R & LTI, FK506, CyAR LYy F¥ ¥, <
AR A TR EDRPFAFITHFFEINET.
BEEE LT SN DIEH ) FEAD, A
704 K, PGE, MM EVATHE SNET.
TMA TiZ vWF cleaving protease IZ%J 4 5 Hifh 0 5
S, VWEBHEINST 2 £E26NTHEY, MEE
I ZOPHEOBREIZI DR EBEL LT,

TMAIZIZRBDOIENH > T, LIV 7)) Iy bT5H
ﬁ%%%bi?ﬁ HEEIFBHEOEEICL, B

EBEEED— O®l7~mbﬂ?ﬂ§3)
#ohrb NN % &7 80BIDREETIE, T
HEBEDSELETFERILTIA% T, HEBMEDS3.2
BELHORTHERZIID Y FHA(HS5).
T RFDRETEE 8 AT 5D 200042 A

FTORBFIOT— & T, 1EUT, 1~8%,
8~ 167, 16U EEEMBIICHELET L,

5% 3 Thrombotic microangiopathy (TMA)

Synonym
Thrombotic thrombocytopenic purpura (TTP)
Hemolytic uremic syndrome (HUS)
Clinical manifestations
Severe thrombocytopenia
Hemolytic anemia with many fragmented red cells
Neurological symptoms, Renal dysfunction, Fever
Laboratory findings
Reticulocytes 1, LDH(L1,L2) 1,
von Willebrand factor 1,
Causes
Idiopathic occasionally associated with autoimmune

Indirect bilirubin 1

Thrombomodulin 1, PAI-1 {

Bone marrow transplantation, Organ transplantation

Drug-induced (CyA, FK506, Cyclophosphamide, etc.)
Treatment

Plasma exchange

Cessation of causative drugs

Glucocorticoids

Platelets only for life-threatening hemorrhage

I LT 23 & A compatible DFAE & =055 1)
FHAD, 16U LIZEDLOTART, 1~16/%
EFOFBTT. EHOA 87 MIIEFICEY
LV L ESHOEANTIERLF L.

ABOREEFHI DO L7 5 A 0HE, TRIEIE
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5 Effect of ABO compatibility on patient survival
after living donor liver transplantation in Keio
University (2004.5)
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6 Impact of intraportal infusion
on patient survival
(Data from Kyoto University by permission, May 2004)
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R GOREE LT, MR LV Bk
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WARFOHP - VLNLDIT-727 v ir— bl %
b LB RTHE T, 20044E3 A F TORNBEEIE
Bl 194 BIDSEE 3L gk S BB SN E L7, X
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b7 H# & L Tit, calcineurine
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%4 Management of ABO-incompatible liver grafts

Reduction of anti-donor blood type antibody

Perioperative plasma exchange

Splenectomy

Anti-CD20 monoclional antibody (Rituximab)
Prevention of humoral & cellular rejection

Tacrolimus

Steroid

Antiproliferative agents (CPMA, AZA, MMF)
Prevention of single organ DIC

Intraportal infusion therapy

Intraarterial infusion therapy
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Steroid-Free Living-Donor Liver Transplantation in
Adults

Shigeru Marubashi, Keizo Dono, Koji Amano, Naoki Hama, Kunihito Gotoh, Hidenori Takahashi,
Kazuhiko Hashimoto, Atsushi Miyamoto, Yutaka Takeda, Hiroaki Nagano, Koji Umeshita, and Morito Monden

To examine the benefits of steroid avoidance in adult living donor liver transplantation, we compared the clinical
courses of nine recipients receiving basiliximab or daclizumab and 13 historical patients who received steroids. The
1-year patientand graft survival and the incidence of acute cellular rejection were similar in both groups. The side effects
of immunosuppression tended to be more frequent in the steroid group. Hepatitis C virus (HCV)-RNA levels measured
early after transplantation remained suppressed in the steroid-free group. Steroid avoidance was beneficial in the
recipients, as both steroid side effects and recurrence of HCV could be avoided.

Keywords: Living donor, Liver transplantation, Steroid free.

(Transplantation 2005;80: 704-706)

eroid avoidance in liver transplantation could be benefi-
ial in preventing side effects such as infection, posttrans-
plant diabetes and hypertension, as well as recurrence of viral
hepatitis. Although steroid-free immunosuppressive regi-
mens (IS) have been reported to be safe in cadaveric or pedi-
atricliver transplantation (1-3), no report has been published
yet in relation to adult-to-adult living donor liver transplan-
tation (LDLT).

This prospective pilot study was aimed at testing the
hypothesis that steroid-free IS are safe and beneficial in adult-
to-adult living donor liver transplantation.

Nine adult LDLT recipients with hepatitis B virus
(HBV; n=2) or hepatitis C virus (HCV; n=7) were included
in this intent-to-treat analysis. Immunosuppression was in-
duced with a calcineurin inhibitor (tacrolimus or cyclosporin
A) (CNI) and mycophenolate mofetil (MMF), and an anti-
IL2 receptor monoclonal antibody (basiliximab or dacli-
zumab), without prophylactic steroids. These patients were
compared with 13 historical patients with HBV (n=9) or
HCV (n=4) hepatitis who received traditional IS, namely, a
CNI with a steroid (steroid group). Tacrolimus or cyclo-
sporin A was administered orally (initial dose 0.3 mg/kg and 4
mg/kg, respectively) with the dose titrated according to the
blood concentrations, aiming for 8-12 ng/ml or 200-250 ng/
ml, respectively, during the first month, and 5-8 ng/ml or
150-200 ng/ml, respectively, thereafter in both groups. MMF
was administered at the initial dose of 2000 mg/day, tapered,
and discontinued by 3 months after LDLT in the steroid-free
group and given as needed in the steroid group. Basiliximab,
a mouse-human chimeric anti-CD25 monoclonal antibody
(20 mg; days 0, 4) or daclizumab, a humanized anti-CD25
monoclonal antibody (25 mg; days 0, 6, 13, 20) was adminis-
tered intravenously after LDLT. In the steroid group, meth-
ylprednisone or prednisolone was administered at the dose of
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1000 mg intraoperatively and 100 mg on day 1, and tapered
off by the end of three months after LDLT. Liver biopsy was
performed whenever liver enzymes were elevated. Protocol
biopsy was performed at 3 months and 1 year after LDLT in
both groups. Acute cellular rejection (ACR) was treated with
a steroid, which was rapidly tapered off in the steroid-free
group. HBV prophylaxis consisted of 100 mg/day lamivu-
dine, started 1 month prior to the LDLT, and human hepatitis
B immunoglobulin (HBIG) to maintain the serum anti-HBs
antibody at more than 200 [U/L. HCV prophylaxis, with 400
mg ribavirin and 3 MU interferon-alpha administered three
times a week, was preemptively started 1-3 months after the
LDLT according to the allograft function.

Peripheral blood HCV-RNA levelsin the HCV-positive
recipients were compared between the steroid-free group
(n=7) and the steroid group (n=4) preoperatively, at 14
days, and at 6 months after LDLT.

The patient data in the two groups were similar, except
for the initially used CNI (Table 1). The 1-year patient and
graft survival were 1009% in the steroid-free group and 74.1%
in the steroid group (mean follow-up period, 12.1 and 17.9
months, respectively). There were no surgical complications
related to the arterial, portal and hepatic venous, or bile-duct
anastomoses in these patients, although two patients with
HBV died at 2.0 and 4.6 months after LDLT due to primary
nonfunction allograft and sepsis, respectively, and one pa-
tient with HCV died at 3.2 months after LDLT due to primary
nonfunction allograft. The concentration of CNI was similar
in both groups.

Protocol biopsies at 3 months and 1 year after the LDLT
showed no ACR or hepatitis, except for one patient from the
steroid-free group with early ACR (day 6) treated with ste-
roids who developed HCV hepatitis after 1 year.

Seven patients (77.8%) in the steroid-free group were
ACR-free, and steroids could be completely avoided after the
LDLT (Fig. 1). The incidence of ACR was similar in both
groups (steroid-free; 22.2%, steroid; 23.1%). None of the pa-
tients (n=4) in the steroid-free group receiving tacrolimus-
based IS showed ACR.

The side effects of IS (hypertension, diabetes, infection,
renal impairment) tended to be more frequent in the steroid
group. No HBV recurrence was noted in either group. HCV
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TABLE 1. Patient characteristics

Steroid-free group - Steroid group
n 9 13
Sex (M/F) 6/3 10/3
Pretransplant diagnosis (HBV/HCV) 217 9/4
Age at LDLT (range) 56 {42-66) 53 (27-61)
MELD score (range) 16 (7-33) 20 (8-41)
Graft type (left/right/post) 6/3/0 9/3/1
Graft weight (range) (g) 751 (355-884) 626 (469-738)
GW/SLV ratio (range) (%) 61 (28-70) 51 (41-65)
Warm ischemia time (min) 40 (28-51) 38 (25-80)
HLA mismatch (range)
HLA-A 1(0-1) 1 (0-2)
HLA-B 1(1-2) 1(1-2)
HLA-DR 1(0-1) 1(1-2)
Initial calcineurin inhibitor 4/5 12/1
{tacrolimus/cyclosporine A)
Anti TL-2 receptor monoclonal 8/1 2/2
antibody (basiliximab/daclizumab)
Mycophenolate mofetil on LDLT 9 (100 %) 10 (76.9 %)
Concentration of CNI
(tacrolimus/cyclosporine A) (ng/ml)
Day 14 10.9/333 10.8/204
Day 28 9.8/236 11.7/210
Day 90 7.0/192 7.2/190
Day 180 6.2/167 6.0/249
Side effect after LDLT
Hypertension 1(14%) 3 (23%)
Posttransplant Diabetes 0 3 (23%)
Diuretics required after 3 months 0 3(23%)
Infection 0 2 (15%) (sepsis,
peritonitis)
HCV patients (n = 1.1)
HCV-RNA (pre OP)
Undetected (<0.7 mEqg/ml) 3 4
Positive (mEq/ml) 4(0.8, 1.8,2.5,3.7) 0
HCV-RNA (14 days post OP)
Undetected (<0.7 mEq/ml) 3 2
Posttive (mEq/ml) 4 (4.4,9.0, 9.4, 9.5) 2(1.5,2.1)
HCV-RNA (6 months post OP)*
Undetected (<0.7 mEq/ml) 4b 2°
Positive (mEq/ml) 3 (4.8, 104, 45) 1(38)

Data are medians.

“ One patient died of primary non-function allograft in the steroid group by 6 months after LDLT.

? Inclues two patients receiving preemptive interferon/ribavirin therapy.

¢ Both received preemptive interferon/ribavirin therapy.
“ Received steroid for acute cellular rejection.

LDLT, living donor liver transplantation; MELD, model of end-stage-liver-disease; GW, graft weight; SLV, standard liver volume; CNI, calcineurin

inhibitor.

recurred in two patients; one in the steroid-free group at 12
months after the LDLT and one in the steroid group at 15
months after the LDLT.

HCV-RNA was undetectable (<<0.7 mEq/ml) preoper-
atively in three of the seven patients in the steroid-free group,
and in all of the four patients in the steroid group. At 14 days
after the LDLT, although HCV-RNA remained undetectable
in all the three patients in the steroid-free group, it became
detectable at 1.5and 2.1 mEq/ml in two patients in the steroid
group. At6 monthsafter the LDLT, HCV-RNA was undetect-
able in four of the seven patients in the steroid-free group,
and in two of the three patients in the steroid group, although
two in the steroid-free group and both of them in the steroid
Comright ©

X

group had been receiving preemptive HCV prophylaxis treat-
ment. It should be noted that HCV-RNA remains negative at
6 and 13 months after the LDLT in the two patients in the
steroid-free group even without any HCV prophylaxis.
Steroid avoidance in liver transplantation has been re-
ported to be safe and equivalent to traditional IS in cadaveric
and pediatric liver transplantation (1-3). However, the effects
of complete steroid avoidance have yet to be reported in adult
LDLT. The allograft needs to regenerate and its recovery is
often delayed in LDLT as well as in cases of split liver, fatty
liver, graft with extended ischemia time or from older donors.
The importance of steroids has not been evaluated yet in these
disadvantaged liver grafts, Our data suggest that steroid
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in living donor liver transplantation. The incidence of ACR
was similar in both groups (steroid-free; 22.2%, steroid;
23.1%).

avoidance may not be harmful to LDLT patients, and admin-
istration of tacrolimus combined with MMF and basiliximab
as a steroid substitute seemed to be a safe alternative in adult-
to-adult LDLT. This is a pilot study with retrospective com-
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parison, and findings should be confirmed on a larger num-
ber of cases and with more extended follow up.

HCV recurrence was more frequent in LDLT than in
cadaveric liver transplantation in some reports, (4) although
this is still under debate. The serum HCV-RNA level early
after liver transplantation has been reported to be associated
with severe HCV recurrence (5). Our data suggest that the
levels in patients in the steroid-free group tend to remain
suppressed. These results might represent the possible effects
of complete steroid avoidance on HCV recurrence after
LDLT.
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Portal Venous Reconstruction in a Living Liver
Donor With an Anomalous Hepatic Arterial and

Portal Venous Anatomy

Shigeru Mavubashi, M.D., Keizo Dono, M.D., Ph.D., Masato Sakon, M.D., Ph.D.,
Kunibito Gotob, M.D., Hidenor: Takabashi, M.D., Kazubiko Hashimoto, M.D.,

Masaru Kubota, M.D., Shinji Yamamoto, M.D., Atsushi Miyamoto, M.D., Ph.D.,

Hiroaki Nagano, M.D., Ph.D., Shoji Nakamori, M.D., Pb.D., Koji Umeshita, M.D., Ph.D.,

Morito Monden, M.D., Pb.D.

Hepatic arterial and portal venous anomalies in living liver donors are not uncommon. Modified surgical
techniques may be required in such circumstances, although the safety of the living denor must always
be given top priority. We describe here a successtul portal venous reconstruction in a living donor with
an anomalous hepatic arterial and portal venous anatomy in which the right anterior and posterior
hepatc arteries encircled the main portal vein. Although such an anomaly of hepatic vessels was not
frequently encountered, we should be able to alter the surgical strategy to deal with it. This case illustrates
theimportance of preaperative hepaticartery and portal venous evaluation in all living donors to identify the
feasibility of modifying vessel anastomoses in living donors, as well as recipients, before living donor
liver transplantation. (J GASTROINTEST SurG 2005;9:365-368) © 2005 The Society for Surgery of the

Alimentary Tract

Key worns: Liver transplantation, living donot, portal vein, reconstruction

The safety of living liver donors has been empha-
sized, especially since the death of a living donor
for the first dme in Japan; several deaths have also
occurred in Western countries.! Placing the lives of
living donors in danger requires great courage. We
report the case of a living right lobe liver donor with
an unusual arterial anatomy in whom a portal venous
reconstruction was Inevitable to avoid arterial or
portal venous complications in the recipient. This is
the first report.of a portal vein reconstruction per-
formed in a living liver donor.

CASE REPORT

A 27-year-old man with acute fulminant hepatic
failure resulting from a hepatitis B virus infection was
transferred to our hospital for evaluation. The padent
had been healthy until experiencing a general fatigue
2 weeks before hospital admission. His liver function
progressively deteriorated, and he developed enceph-
alopathy 1 week before admission to our hospital. He
was intubated, and a sensor catheter for intracranial

pressure monitoring was inserted because of a deep
hepatic coma that occurred 3 days before admission
to our hospital. His height was 170 cm and his weight
was 97.1 kg at the time of admission. The health care
team, which included hepatologists and transplant
surgeons, discussed the case and concluded that an
emergent liver transplantation was necessary to save
the patient. A thorough explanation was presented to
his family to identity a possible living liver donor.
The padient had a younger brother who was 20 years
old, but this tfamily member decided not to donate
part of his liver. As a result, the only volunteer donor
candidate was the patient’s mother. The mother was
54 years old and was of small stature. The three-dimen-
sional image of a preoperative multi-detector-row
computed tomography (MDCT) scan clearly revealed
an anomalous hepatic arterial anatomy in which the
right posterior hepatic artery passed behind the main
portal vein while the right anterior hepatic artery
passed in front of the main portal vein (Figs. 1, 2).
The esdmated volume of her right liver lobe [calcu-
lated using the following equation: 706.2 x body sur-
face area (m?) + 2.4%)] was 580 mL (40.7% of the
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