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Background: Despite recent improvements in survival outcome after ABO incompatible (ABOi) adult living donor liver
transplantation (ALDLT), concerns about the incidence of biliary stricture (BS) still exist. However, reports on the actual
incidence of BS have been scarce.

Methods: From November 2008 to August 2011, 77 cases of ABOi ALDLTs have been performed. We compared patient and
graft survival and BS-free survival rates (BSFSR) between these ABOi ALDLTs and 734 ABO compatible (ABOc) ALDLTs
performed during the same period. We also analyzed characteristics of BS in ABOi ALDLT.

Results: There was one mortality (1.3%) and one re-transplantation (due to small-for-size graft syndrome) among 77 cases
of ABOi ALDLTs. Overall, 1-, 2-, and 3-year patient survival rates were 94.8%, comparable to ABOc ALDLTs (93.7%, 90.1%,
90.1%, P=0.20). BS occurred in 11 (13.8%) ABOi ALDLT patients. There were no significant differences in 1-, 2-, and 3-year
BSFSR between ABOi and ABOc ALDLT patients (87.5% vs. 88.1%, 83.4% vs. 87.5%, and 83.4% vs. 86.4%, P=0.55). Among
10 patients with BS, four patients showed diffuse multiple intrahepatic strictures, which were linked to the death of two
patients.

Conclusions: The survival outcome of ABOi ALDLT is comparable to ABOc ALDLT. The incidence of BS of ABOi ALDLT was
not superior to that of ABOc ALDLT. However, ABO incompatibility is related to the development of diffuse multiple
intrahepatic BSs (rarely seen in ABOc ALDLT) and can cause graft failure and patient death.
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Table 1. Demographic and clinical data of 77 ABOi adult living
donor liver transplantations
Variable Value

51.1%£7.6 (25~068)
56 (72.7)/11

Recipient age
Recipient gender (male/female)
Original disease

HBV 62 (80.5)
Alcoholic LC 5 (3.9
HCV 3 (3.9)
Wilson's disease 3 (3.9
Cryptogenic LC 3 (3.9
PCLD 1.3

Combined HCC (yes/no) 34 (44.2)/43

Recipient ABO type

A 18 (23.4)
B 16 (20.8)
O 43 (55.8)
MELD score 13.6%+5.5 (6~30)
CTP score 7.5%1.7 (5~12)
Graft type
MRL 61 (79.2)
Dual 12 (15.6)
LL 3 (3.9
ERL 1 (1.3)
GRWR (%) 1.1£0.2 (0.7~2.1)

4.9%6.3 (0~15)
30.7+3.4 (15" ~553)
62 (69.7)/27

Graft fatty change (%)
Donor age (yr)
Donor gender (male/female)

Data are presented as mean+SD (range) or number (%).
Abbreviations: HBV, hepatitis B virus; LC, liver cirrhosis; CIP,
Child-Turcotte-Pugh; HCV, hepatitis C virus; PCLD, polycystic liver
disease; HCC, hepatocelluar carcinoma; MELD, model for end-stage
liver disease; MRL, modified right lobe; LL, left lobe; ERL, ex-
tended right lobe; GRWR, graft-to-recipient weight ratio.
“Deceased donor,
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Table 2. Indication for liver transplantation in 77 ABOi adult liv-
ing donor liver transplantations

Indication for liver transplantation No. of cases (%)

Unresectable HCC 30 (38.90)
Recurrent HEP 11 (14.28)
Intractable ascites/hydrothorax 13 (16.88)
Recurrent SBP 3 (3.89)
Varix bleeding 15 (19.48)
Others 5 (6.49)

Abbreviations: HCC, hepatocelluar carcinoma; HEP, hepatic ence-
phalopathy; SBP, spontaneous bacterial peritonitis.

Table 3. The ABO blood group combinations in 77 ABOi adult
living donor liver transplantations

Recipient and donor relation

RD No. of cases (%)

Recipient blood type O (n=43)

O<—A 25 (32.5)

O<B 17 (22.1)

O<AB 1(1.3)
Recipient blood type A (n=18)

A<B 10 (13.0)

A<AB 8 (10.4)
Recipient blood type B (n=16)

B<A 8 (10.4)

B<AB 8 (10.4)
Total 77 (100.0)
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Table 4. Comparison of demographic and clinical data between ABOi and ABOc living donor liver transplantations

Variable ABOi (n=77) ABOc (n=734) Pvalue

Recipient age 51.1£7.5 51.5£8.3 0.20
Recipient gender (male/female) 57 (74.0)/20 (26.0) 556 (75.7)/178 (24.3) 0.41
Original disease 0.89

HBV 62 (80.5) 504 (68.7)

HCV 4 (5.2) 48 (6.5)

Non viral disease 11 (14.3) 182 (24.8)
Combined HCC (yes/no) 37 (48.1)/40 343 (46.7)/391 0.45
MELD score 13.3+5.2 17.819.9 0.00
CTP score 7.3+1.7 8.5+2.4 0.00
Pre-LT combined factor (yes/no)

Bacteremia 1 (1.3)/76 21 (2.9)/713 0.36

Pneumonia 3 (3.9)/74 29 (4.0)/705 0.63

Renal replacement therapy 3 (3.9)/74 32 (4.4)/702 0.57

Ventilator care 0/77 (100) 35 (4.4)/702 0.02

ICU stay 0/77 (100) 56 (7.6)/678 (92.4) 0.04

Graft type 0.06

RL 64 (83.1) 662 (90.2)

L 1(1.3) 17 (2.3)

Dual 12 (15.6) 55 (7.5)
GV/SLV (%) 62.3+11.2 62.0+11.2 0.99
GRWR (%) 1.1+0.2 1.1£0.2 0.83
Donor age (yr) 26,5+7.2 27.6+7.7 0.44
Donor gender (male/female) 50 (75.8)/16 (24.2) 496 (73.0)/183 (27.0) 0.37
Donor BMI 23,4125 26.61+88.3 0.15
Operation time (min) 806.7£146.1 835.6%155.2 0.42
Transfusion of p-RBC (unit)* 12,9+13.2 14.3+16.3 0.24
Cold ischemic time (min) 98.1+120.8 88.3+102.4 0.70
Warm ischemic time (min) 55.6%+105.6 46.4%52.2 0.08
Total ischemic time (min) 153.8+231.4 134.8+119.6 0.20

Data are presented as mean+SD (range) or number (%).

Abbreviations: HBV, hepatitis B virus; HCV, hepatitis C virus; HCC, hepatocelluar carcinoma; MELD, model for end-stage liver disease;
CTP, Child-Turcotte-Pugh; LT, liver transplantation; ICU, intensive care unit; RL, right lobe; LL, left lobe; GV/SLV, graft volume/standard
liver volume; GRWR, graft-to-recipient weight ratio; BMI, body mass index; RBC, red blood cell.

“During operation,
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Fig. 1. Comparison of 1-, 2-, and 3-year patient (A) and graft (B) survival rates between ABO incompatible (ABOi) and ABO compatible

(ABOC) adult living donor liver transplantations.
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Fig. 2. Comparison of 1-, 2-, and 3-year biliary stricture-free sur-
vival rate between ABO incompatible (ABOi) and ABO compatible
(ABOC) adult living donor liver transplantation. Abbreviation: BS,
biliary stricture.
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Fig. 3. Diffuse multiple intrahepatic biliary strictures in (A) case 7, (B) case 25, (C) case 29, and (D) case 34.

Table 5. Clinical characteristics of diffuse multiple intrahepatic biliary strictures

No, of

case Age/Gender  Disease MELD/CTP  Graft type
7 54 / M HBV 14 / 10 MRL
25 58/ M HBV HCC 25/ 7 MRL
29 61/ M HBV HCC 14 /7 MRL
34 53/ M HBV HCC 777 MRL

GRWR BD o, of duct i vy \IT (min) TIT (min)
anastomosis ~ opening
0.89  Single DD 1 55 49 104
124 Single DD 1 62 53 115
0.80  Multiple DD 2 101 37 138
1.04  Single DD 1 103 44 147

Abbreviations: M, male; MELD, model for end-stage liver disease; CTP, Child-Turcotte-Pugh; GRWR, graft-to-recipient weight ratio; BD,
bile duct; CIT, cold ischemic time; WIT, warm ischemic time; TIT, total ischemic time; HBV, hepatitis B virus; MRL, modified right
lobe; DD, duct-to-duct anastomosis; HCC, hepatocelluar carcinoma.

Table 6. Clinical characteristics of diffuse multiple intrahepatic biliary strictures

No. of Initial CD 19(+) Peak CD 19(+) Initial
case B cell (%) B cell (%)" IgM/1gG
7 7.5 9.9 64/0
25 5.4 6.9 96/32
29 9.2 1.3 128/128

34 19.6 3.6 64/0

Peak

No. of AHR

IgM/1gG"  pre/post-LT PE  (+/—) Tx of BS Final
64/0 4/6 - ERBD Dead (4.1)
48/32 4/0 - PTBD Dead (6.3)
64/256 4/7 + ERBD Alive (23.0)

2,048/0 3/8 - ERBD PTBD Alive (22.3)

Abbreviations: IgM, immunoglobulin M; IgG, immunoglobulin G; LT, liver transplantation; PE, plasma exchange; AHR, acute humoral
rejection; Tx, treatment; BS, biliary stricture; ERBD, endoscopic retrograde biliary drainage; PTBD, percutaneous transhepatic biliary

drainage.
“After operation,
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Table 7. Univariate analysis for risk factors associated with du-
ration of biliary stricture-free survival in 77 ABQi adult living
donor liver transplantations

Duration of biliary

Variable . . P~value
stricture-free survival

Age of recipients (yr) 0.277
<60 19.5£9.9
=60 13.9%7.5

Age of donors (yr) 0.308
<40 18.7£9.6
=40 23.5+13.0

No. of bile duct 0.400
Single 19.6+10.3
Multiple 17.0+7.8

Methods of anastomosis 0.334
DD 15.7£11.8
HJ 19.5%9.6

Size of bile duct (mm) 0.014
<5 7.6t1.4
>5 21.7+10.6

ABO type 0.183
O type 17.6£10.6
Non-O type 20.9+8.7

Initial IgM 0.162
<1:128 20.8+11.4
=>1:128 17.4£7.9

Peak IgM 0.404
<1:128 19.5+10.1
=>1:128 16.7+8.4

Initial IgG 0.005
<1:128 20.5£9.5
>1:128 10.7£7.6

Peak IgG 0.205
<1:128 19.5£9.9
=>1:128 13.0£7.0

Abbreviations: DD, duct-to-duct anastomosis; HJ, hepaticoje-
junostomy; IgM, immunoglobulin M; IgG, immunoglobulin G.
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Table 8. Multivariate analysis for the risk factors associated with
duration of biliary stricture-free survival in 77 ABOi adult living
donor liver transplantations

O

Variable Odds )S%IConﬁdence P~alue
ratio interval

Size of bile duct (<5 mm) 5.415 1.523~20.556  0.023
Initial serum IgG (=1:128) 3.383 1.276~16.436  0.035

Abbreviation: IgG, immunoglobulin G.
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