'S
3“““3 ORIGINAL PAPER
E PLANT e-ISSN 2329-0358
ZATION oA gl 2 1
e Sooa0r 1y Liver Transplantation from Brain-Dead
N blihed, 20240831 Donors with Hepatitis B or C in South Korea:
A 2014-2020 Korean Organ Transplantation
Registry Data Analysis

Authors’ Contribution: CDEF 1,2 HOOHSUHg Park 1 Graduate School, Korea University College of Medicine, Seoul, South Korea
Study Design A CDF 3 Hanyoung Lee 2 Department of Trauma Surgery, Uijeongbu St. Mary’s Hospital, College of
Data Collection B . . Medicine, the Catholic University of Korea, Uijeongbu, South Korea
Statistical Analysis C DF 4 Seungmm Baik 3 Division of Acute Care Surgery, Department of Surgery, Korea University
Data Interpretation D ABG 5 Myoung Soo Kim Anam Hospital, Seoul, South Korea
Manuscript Preparation E ABG 6 Jaeseok Yang 4 Division of Critical Care Medicine, Department of Surgery, Ewha Women’s
Literature Search F University Mokdong Hospital, Ewha Women’s University College of Medicine,
Funds Collection G ABG 7 Jong Cheol Jeong Seoul, South Korea
ABG 8 Tai Yeon Koo 5 Department of Surgery, Yonsei University College of Medicine, Seoul, South Korea
ABG 9 Deok-Gie Kim 6 Division of Nephrology, Department of Internal Medicine, Yonsei University
College of Medicine, Severance Hospital, Seoul, South Korea
ACDFG 3 Jae-Myeong Lee 7 Department of Internal Medicine, Seoul National University Bundang Hospital,
Seongnam, South Korea
8 Division of Nephrology, Department of Internal Medicine, Korea University
Anam Hospital, Korea University College of Medicine, Seoul, South Korea
9 Department of Surgery, The Research Institute for Transplantation, Yonsei
University College of Medicine, Seoul, South Korea
Corresponding Author: Jae-Myeong Lee, e-mail:

Financial support: This research was supported by the “National Institute of Health” Research Project (grant numbers: 2014-ER6301-00, 2014-ER6301-
01, 2014-ER6301-02, 2017-ER6301-00, 2017-ER6301-01, 2017-ER6301-02, and 2020-ER7201-00)
Conflict of interest: None declared

Background: According to the current guidelines for liver transplantation (LT) of brain-dead donors with hepatitis B or C vi-
rus (HBV or HCV) in Korea, grafts from hepatitis B surface antigen (HBsAg)(+) or HCV antibody (anti-HCV)(+)
donors must be transplanted only to HBsAg(+) or anti-HCV(+) recipients, respectively. We aimed to determine
the current status and outcomes of brain-dead donor LT with HBV or HCV in Korea.

Material/Methods: This retrospective observational study included all LTs from brain-dead donors in the Korean Organ Transplantation
Registry between April 2014 and December 2020. According to donor hepatitis status, 24 HBV(+), 1 HCV(+),
and 1010 HBV(-)/HCV(-) donors were included.

Results: Baseline/final model for end-stage liver disease score (MELD) for HBV(+), HCV(+), and HBV(-)/HCV(-) were
22.4+9.3/27.8+7.8,16/11, and 33.0+15.4/35.5+7.1, respectively. MELD score of HBV (+) were lower than those
of HBV(-)/HCV(-) (P<0.01). Five-year graft and patient survival rates of HBV(+) and HBV(-)/HCV(-) recipients were
81.7%/85.6%, and 76.6%/76.7%, respectively (P=0.73 and P=0.038). One-year graft and patient survival rates
of HCV (+) graft recipients were both 100%.

Conclusions: No differences in graft and patient survival rates between HBV(+) and HBV(-)/HCV(-) groups were observed.
Although accumulating the results of transplants from HBV (+) or HCV(+) grafts to HBV(-) or HCV(-) recipients
is not possible owing to domestic regulations, Korea should conditionally permit transplantations from HBV(+)
or HCV(+) grafts to HBV(-) or HCV(-) recipients by considering the risks and benefits based on foreign studies.
Thereafter, we can accumulate the data from Korea and analyze the outcomes.
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Introduction

As of 2020, 6102 people were waiting for liver transplants in
Korea, which accounts for 14% of all organ transplant wait-
ing lists and has increased annually from 4422 in 2014 [1]. To
resolve donor-recipient disparity due to the organ shortage,
the concept of expanded criteria donors was introduced, and
donors with hepatitis B and C virus (HBV and HCV) were in-
cluded [2]. Under the current Center for Korean Network for
Organ Sharing (KONOS) guideline, in cases of liver transplan-
tation (LT) of a deceased brain-dead donor with HBV or HCV
in Korea, grafts from hepatitis B surface antigen (HBsAg)(+)
donors must be transplanted only to HBsAg(+) recipients, and
the grafts from HCV antibody (anti-HCV)(+) donors must also
be transplanted to anti-HCV(+) recipients [3]. Previous studies
have shown that the transplantation of an antibody to hepa-
titis B core antigen (anti-HBc)(+) graft is safe, and peri-trans-
plantation antiviral prophylaxis helps to obtain similar post-
transplant outcomes [4-7]. Although the transplantation of
HBsAg(+) grafts remains controversial, many studies have re-
ported positive outcomes of transplantation using HBsAg(+)
liver grafts [8-11]. We aimed to determine the current status
and outcomes of brain-dead donor LT in patients with HBV
or HCV in Korea.

Material and Methods

This retrospective observational study used data from the
Korean Organ Transplantation Registry (KOTRY) database be-
tween April 2014 and December 2020. Data included all LTs

Table 1. Donor characteristics.

Age (median) 49.1+13.1
s
"""" male 18 (75%)
"""" Female 6 (5%

BMI (median) 23.9+3.6
| oot
”””” Tauma 6 (5w
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from brain-dead donors in the KOTRY database, which were di-
vided into 3 groups according to their hepatitis status. A total
of 1035 LTs were performed, including 24 from HBV(+) donors,
1 from HCV(+) donors, and 1010 from HBV(-)/HCV(-) donors.
No patients were excluded owing to a lack of data or other
reasons. All continuous data are presented as medians, stan-
dard deviations, and ranges. Categorical data are presented as
numbers. All statistical analyses were performed using SPSS
Statistics for Windows (version 26.0; IBM Corp., Armonk, NY).
The chi-square, Fisher’s exact, and t tests and Kaplan-Meier
survival analysis were used. This study was approved by the
Institutional Review Board of the Korea University Medical
Center (2023AN0021). Owing to the retrospective nature of
the study, the requirement of informed consent was waived.

Results

Table 1 presents the characteristics of the donors in the 3
groups. Because there was only 1 HCV(+) donor, statistical
analysis was only performed between HBV(+) and HBV(-)/
HCV(-) donors. No statistically significant differences were not-
ed between the HBV(+) and HBV(-)/HCV(-) donor groups, ex-
cept for the donor type. The causes of brain death in HBV(+)
donors were disease progression (n=11, 45.8%), suicide (n=7,
29.2%), and trauma (n=6, 25%). In HCV(+) donors, underly-
ing disease progression was the single cause of brain death
(n=1, 100%). Among the HBV(-)/HCV(-) donors, underlying dis-
ease progression (n=422, 41.8%), trauma (n=336, 33.2%), sui-
cide (n=146, 14.5%), and other or unknown causes (n=106,
10.5%) were the causes of brain death. The mechanisms of

61 47.4+16.4 )= Y

HCV(): p=0.55
HBV(+) - HBV(-)/
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, HCV(): p=0.39
1 (100%) 658 (65.1%)
0 352 (34.9%)
B e HBV(+)-HBV()/
29 23.1:3.6 HOVO): p=0.32
HBV(+)-HBV()/
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, HCV(): p=0.09
0 336 (33.2%)
1 (100%) 422 (41.8%)

Suicide 7 (29.2%) 0 146 (14.5%)
Other/unknown 0 0 106 (10.5%)
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Table 1 continued. Donor characteristics.

HBV(+) HCV(+) HBV(-)/HCV(-)

donors (n=24) donor (n=1) donors (n=1010) ol

Mechanism of brain death IH-||2\\//((?-EEX(7¥
7777777 subarachnoid hemorrhage 9 (37.5%) o 319 (G1e%)
7777777 Intracranial hemorrhage 5 (08%) 1 (100%) 203 %%
7777777 Cerebralinfarcion o o @M
7777777 Hypoxic damage 10 @4L7%) o 321 G18%)
7777777 CNSmalignany o o 44
7777777 Other/unknown o o 35(@s)

Donor type :i\\//((?_isg(())ll
7777777 Standard donor (by KONOS category) 11 (458%) o 736 (29%)
7777777 Marginal donor (by KONOS category)? 13 (542%) 1 (100%) 274 @7a%)

Vasopressor or inotropics used (+) 19 (79.2%) 1 (100%) 768 (76%) Hi\é(\;Lg-)HEZ(l)/
e NN O BN v

Whole liver 24 (100%) 0 937 (92.8%)

7777777 Modfied Rt Lobectomy o o  s@s%
7777777 Extended Rt. Lobectomy (Rt Lobe with MHY) 0 o 18 a8
7777777 Rtlobectomy o o  isase
7777777 ltlobetomy o o  so&
7777777 Extended Lt Lobectomy (Lt obewith MHV) 0 o 101%
7777777 Lt Lateral segmentectomy o o %@
77777777 Irkrtr.ﬁl;c;sterior sectlonectomy 000
7777777 Reducedetlateralormencsezmer:. RN @$© BN 020
7777777 Othes 0o 10w  101%

BMI — body mass index; CNS — central nervous system; KONOS — Korean Network for Organ Sharing; Rt — right; Lt — left; MHV — middle

hepatic vein.

a) Only statistical analysis was implemented between patients with HBV(+) and HBV(-)/HCV(-) due to the single number of HCV(+).

b) >3 of the following conditions:

(1) Blood pressure was measured, regardless of whether inotropic agents were used in the last 12 h; systolic blood pressure was
<60 mmHg and the duration exceeded 1 h.

(2) In case the inotropic agents have been used for >6 h in the past 12 h, and dopamine dose is >15 pg/kg/min or amines dose is
>0.2 pg/kg/min.

(3) Length of stay in the intensive care unit exceeding 7 d.

(4) The serum sodium level remained >160 mEq/L more than twice (>6 h) during the most recent test.

(5) Serum bilirubin level is >2.5 mg/dL more than twice (=6 h) during the most recent test.

(6) Prothrombin time (PT) remained <40% more than twice (>6 h) during the most recent test.

c) Reduced Lt. lat. or mono-segment.
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Table 2. Recipient characteristics.

HBV(+) HCV(+) HBV(-)/HCV(-)
graft recipients graft recipient graft recipients
(n=24) (n=1) (n=1010)
Age (median) 57.3+8.8 53 49.8+13.7 :‘z\\//((f)):'zfgg){
sex WV, prost
Male 17 (71%) 1 (100%) 993 (98.3%)

"""" Female 7@% o oM
ABO iso/compatible H?—I\é(\j()-)HEZ(l-)/
"""" ko 24(00%  1(00% 100 (00%
"""" Compabe o o o
L. e b hoiprose

HCV(+) 19 (4.2%) 1 (100%) 66 (6.5%)
"""" WV 2358w o ea@s%
HEVEy) AoV peoo!
"""" WeV®)  2a(@oo% 1 Qo0% 313 @1%)
"""" Wevo o o e s
Primary liver disease HBV(+))-l;<B<\)/'((;)1/HCV(-
"""" HepattsA o o w009
"""" HepatiisB 22 o16% 1 (100%) 323 GLo%)
"""" Hepattsc o o ss@Ese
"""" HepatitsD o o 0o
"""" Acoholic lver disease ~1(@2%) o a1 @ewn
"""" Cyptogenic o o asasw
"""" Astoimmure o o %@
"""" Primary biliary cirthoss o o 8@©8)
"""" Biliary atresa o o 6%
"""" Primary sclerosing cholangtis o o 303
"""" Secondary sclerosing cholangiis o o 303
"""" Drugreaon o o 3@
"""" Other cholestatic lverdisease o o s@s%)
"""" Aaglessyndome o o 4
"""" Glycogen storagedisease o o 1%
"""" Budd-Chiari syndome o o 20%
GVH/chronic rejection 0 0 7 (0.7%)

Indexed in:  [Science Citation Index Expanded] [Index Medicus/MEDLINE]
[Chemical Abstracts] [Scopus]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)




Park H. et al:
Liver transplantation from brain-dead donors with hepatitis B or C
© Ann Transplant, 2024; 29: e943588

ORIGINAL PAPER

Table 2 continued. Recipient characteristics.

Hepatic failure (re-LT) 1 (4.2%) 0 4 (0.4%)
Others 0 0 29 (2.9%)
. . HBV(+)-HBV(-)/
MELD score (baseline, median) 22.449.3 16 33.0+15.4 HCV(): p<0.01
N A HBV(+)-HBV(-)/
MELD score (KONOS final, median) 27.8+7.8 11 35.547.1 HCV(): p<0.01
. L . HBV(+)-HBV()/
Cold ischemic time (median, hours) 4.6+3.6 4 4.5+4.3 HOV(): p=0.84
q . q q HBV(+)-HBV(-)/
Warm ischemic time (median, mins) 34.0+11.3 30 35.8+13.9 HOV(): p=0.58
Pre-transplant HCC status
. HBV(+)-HBV(-)/
) 0, 0,
No viable tumor 5 (20.8%) 0 (0%) 126 (12.5%) HOV(): p=0.21
L . - HBV(+)-HBV(-)/
[o) O, 0,
Within Milan criteria 1 (25%) 1 (100%) 59 (33%) HOV(): p=1
Beyond Milan criteria 39 (75%) 0 108 (60.3%)
Incidental liver cancer 0 0 12 (6.7%)

GVH — graft versus host; MELD — Model for End-stage Liver Disease; KONOS — Korean Network for Organ Sharing; HCC — hepatocellular

carcinoma.
a) Second liver transplantation due to hepatic failure.

b) Recipient who received HCV(+) graft was both HCV(+) and HBV/(+).
c) They had been within the Milan criteria when diagnosed, but became nonviable tumor status after TACE.

brain death in the HBV(+) donors included hypoxic damage
(n=10, 41.7%), subarachnoid hemorrhage (n=9, 37.5%), and
intracranial hemorrhage (n=5, 20.8%). Intracranial hemorrhage
was the single mechanism of brain death in HCV(+) donors.
In the HBV(-)/HCV(-) donors, hypoxic damage (n=321, 31.8%),
subarachnoid hemorrhage (n=319, 31.6%), intracranial hem-
orrhage (n=293, 29%), cerebral infarction (3.7%), others/un-
known (n=35, 3.5%), and central nervous system malignan-
¢y (n=4, 0.4%) were the mechanisms of brain death. Donor
types in the HBV(+) group were 11 (45.8%) standard and 13
(54.2%) marginal donors. In the HCV(+) donors, only 1 mar-
ginal donor was observed. In the HBV(-)/HCV(-) donors, 736
(7.9%) standard and 274 (27.1%) marginal donors were ob-
served. The ratio of standard donors was significantly higher
in the HBV(-)/HCV(-) donors than that in the HBV(+) donors
(72.9% vs 45.8%, HBV(+) and HBV(-)/HCV(-), p=0.01).

The characteristics of the recipients in the 3 groups are pre-
sented in Table 2. The median age of the HBV(+), HCV(+), and
HBV(-)/HCV(-) donors were 57.3+8.8, 53, and 49.8+13.7, re-
spectively (HBV[+]-HBV[-]/HCV[-], p=0.01). The median age of
the HBV(-)/HCV(-) graft recipients was lower than that of the
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HBV(+) graft recipients. The ratio of males to females was high-
er in the HBV(+) graft recipients than that in the HBV(-)/HCV(-)
graft recipients (male/female; 71%/29% and 98.3%/1.7%,
p=0.81). All LTs in the 3 groups were ABO-ISO. Among the
HBV(+) graft recipients, 24 were HBV(+) and 1 was HCV(+);
the latter was both HBV(+) and HCV(+). Only 1 HCV(+) graft
recipient was HBV(+) and HCV(+). In the HBV(-)/HCV(-) grafts,
66 (6.5%) and 313 (31%) were HCV(+) and HBV(+) recipients,
respectively. Among HBV(+) graft recipients with primary liver
diseases, 22 (91.6%) had HBV, 1 (4.2%) had alcoholic liver dis-
ease, and 1 (4.2%) had hepatic failure (re-LT). For the HCV(+)
graft recipient, HBV was the primary liver disease. Among the
HBV(-)/HCV(-) graft recipients, 421 (41.6%) had alcoholic liver
disease; 323 (31.9%) had HBV, 45 (5.5%) had HCV; 45 (4.5%)
were cryptogenic; 30 (3%) had biliary atresia, 33 (3.3%) had
drug reactions, 26 (2.6%) had autoimmune diseases, 8 (0.8%)
had primary biliary cirrhosis, 7 (0.7%) had graft-versus-host
disease/chronic rejection, and 29 (2.9%) had other diseas-
es. The ratio of HBV was higher in the HBV(+) graft recipient
group than in the HBV(-)/HCV(-) graft recipient group (HBV[+]-
HBV[-]/HCV[-], P<0.01). Baseline model for end-stage liver dis-
ease (MELD) scores for the HBV(+), HCV(+), and HBV(-)/HCV(-)
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5-year graft survival rate:
HBV(+), HBV(-)/HCV(-) (81.7%, 76.6%)
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HBV(+) (100%)
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HBV(+) 24 15 13 9 4
HOV(+) 1 0
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Patient survival
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HBV(+) (100%)

Number at risk 1 2 3 4 5
HBV(+) 24 15 13 9 4
HQV(+) 1 0

HBV(-)/HCV(-) 1010 701 573 404 234

Figure 1. Kaplan-Meier graft and patient survival estimate according to the HBV/HCV(+) status.

recipients were 22.449.3, 16, and 33.0+15.4, respectively
(HBV[+]-HBV[-]/HCV[-]: P<0.01). Final MELD scores for HBV(+),
HCV(+), and HBV(-)/HCV(-) were 27.847.8, 11, and 35.5+7.1,
respectively (HBV[+]-HBV[-]/HCV[-]: P<0.01). The baseline and
final MELD scores of the HBV(+) graft recipients were signifi-
cantly lower than those in the HBV(-)/HCV(-) graft recipients.
Cold ischemic time, warm ischemic time, and pretransplant he-
patocellular carcinoma (HCC) status were not significantly dif-
ferent between the HBV(+) and HBV(-)/HCV(-) graft recipients.

The outcomes of LTs are presented in Table 3. No statistically
significant differences were observed in the follow-up period,
number of LTs, postoperative hospital days, cause of death,
cause of graft loss, complications, immunosuppressant use
for induction therapy, HCV recurrence, or HCC recurrence be-
tween the HBV(+) and HBV(-)/HCV(-) graft recipients. The HBV
recurrence rate was significantly higher in the HBV(+) graft re-
cipients than in the HBV(-)/HCV(-) graft recipients (20.8% vs
2.9%, HBV[+]-HBV[-]/HCV[-], P<0.01). For post-transplant pro-
phylaxis treatment for HBV, the ratio of those who did not re-
ceive the prophylaxis was higher in the HBV(-)/HCV(-) graft
recipients than that in the HBV(+) graft recipients (4.2% vs
52.6%, HBV[+]-HBV[-]/HCV[-], P<0.001). Among the HBV(+)
graft recipients who received prophylaxis treatment HBV, 18
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(78.3%) received hepatitis B immunoglobulin (HBIG)+antiviral
treatment, 4 (17.4%) received only antiviral treatment, and 1
(4.3%) received only HBIG. In the HBV(-)/HCV(-) graft recipi-
ents, 288 (60.1%) received HBIG + antiviral treatment, 184
(38.4%) received HBIG only, and 7 (1.5%) received antiviral
treatment only. The rate of HBIG only was significantly higher
in the HBV(-)/HCV(-) graft recipients than that in the HBV(+)
group, and the rate of antiviral only treatment was significantly
higher in the HBV(+) graft recipients than in the HBV(-)/HCV(-)
graft recipients (HBV[+]-HBV[-]/HCVI[-], P<0.001).

Graft and patient survival rates at 5 years after LT are shown
in Figure 1. The 5-year graft survival rates of the HBV(+),
HBV(-)/HCV(-) recipients were 81.7 and 76.6%, respectively
(HBV[+]-HBV[-]/HCV[-], P=0.73). The 1-year graft survival rate
of the HCV(-) graft recipients was 100%. No difference was ob-
served between the 5-year graft survival rates of the HBV(+)
and HBV(-)/HCV(-) graft recipients. The 5-year patient survival
rates of the HBV(+) and HBV(-)/HCV(-) recipients were 85.6%
and 76.7%, respectively (HBV[+]-HBV[-]/HCV[-], P=0.38). The
1-year graft survival rate of the HCV(+) recipients was 100%.
No difference was observed between the 5-year patient sur-
vival rate of the HBV(+) and HBV(-)/HCV(-) graft recipients.
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Table 3. Outcomes of liver transplantation.

HBV(+) HCV(+) HBV(-)/HCV(-)

graft recipients graft recipient graft recipients
(n=24) (n=1) (n=1010)

HBV(+)-HBV(-)/
HCV(): p=0.58

HBV(+)-HBV(-)/
HCV(): p=1

Follow-up (median, months) 35.1+24.6 12 32.1+24.6

Once 23 (95.8%) 1 (100%) 960 (95%)
Twice 19 (4.2%) 0 48 (4.8%)
Thrice 0 0 2 (02%)
Postoperative hospital stay (median) 24.0+18.8 48 37.1+37.6 IR

HCV(-): p=0.09

HBV(+)-HBV(-)/
HCV(): p=0.11

Infection 0 0 93 (44.8%)
”””” Cardiovascular disease 1 (@3 o 7 Ge®
”””” Cerebrovasculardisease o o 14 689
”””” Hepaticfalue 1 (3% o 49 @1%)
”””” RecuredHCC o o 1 e
”””” Accidentortauma o o 1 @sm
”””” Suicde o o 1089
”””” Other/unknown 1 @3 o 31 (as%w)

HBV(+)-HBV(-)/
HCV(): p=0.8

Patient death with functioning graft 3 (75%) 0 136 (66.6%)
"""" Primarynonuncton 1 @s%) o 25 (23%)
"""" Hepatic attery complication L@ | o | & @
"""" Hepatic vein/VC complicaton o o 2 a®
"""" rotalveincompication.~ (HNEEEEEEENE o 2 R 00
"""" Bilary complicaion @ o | 5 @%
"""" Acute rejection o o 8@em
"""" cronerejecion. PEEEEEENE 0 2 EEEETEN 0
"""" Drugrelatedtoicty e o 3 @
"""" Recurred verdisease o o 1 (059
"""" ReuredHCC o o 6@
"""" Other/unknown o o  8@%
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Table 3 continued. Outcomes of liver transplantation.

HBV(+) HCV(+) HBV(-)/HCV(-)

donors (n=24) donors (n=1) donors (n=1010) REE

Complication |H-||z\\//((+))|;E(\)/(2)3/
”””” Bleeding from operationsie 1 (5% o 101 (98"
”””” Intraperitoneal abscess 1 @5%) o 30 (9%
”””” Hepatic artery stenosis/thrombos's 0 o 14 @88
”””” Hepatic arteryanewysm o o 3 ©en
”””” Portal vein stenosis/thrombosis 1 @5%) o 17 @3%)
”””” Hepatic vein stenosis/thromboss 0 o 16 @18
”””” NCstenosis/thromboss o o 13 @en
”””” Bileleakege o o 3 @w
”””” Bile ductstenoss 1 @% o 106 (085
”””” Bilarystone o o 17 @3
”””” Othes 0o o 1% @
Immunosuppressant used for induction therapy :‘z\\//(("'))_gzg(z)g/
”””” AntiTymphooyte-globuin o o o
”””” Basibimab w7 1 s
mmunosuppressant
”””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””” NA
”””” Tacroliows 1w 1 e
”””” odospoin o o 8
”””” Bverooss 3 o s
. e HBV(+) HBV()/
HCV(): p=1
”””” Mycophenolate mofeti 13 (oo%) 1 el (987%
”””” Mycophenolate sodium o o 8 @
I e HBV(H)-HBV()/
HCV(): p=1
”””” Deflzacot o o 2 eew
”””” Prednisolone 17 @oo%) 1 8% ©74%
HBV recurrence (5/24, 520.8%) 0 (9/3139, 2.9%) :Bc\\//((+)) ﬁfc\)/.(c;)l/
HCV recurrence (0/10,b)o%) 0 (32/663:248.5%) Hi\é(Jg)H B\=/(1-)/
HCC recurrence (1/4,125%) (0/1?0%) (32/173,2 17.9%) :Eé\\//((Jr))SEX(s)s/
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Table 3 continued. Outcomes of liver transplantation.

Post-transplant HBV prophylaxis

ORIGINAL PAPER

HBV(+)-HBV(-)/

N 1 (4.29 1 2.69
one 42%) 0 531 (B26%) Loy peo.0o1
HBV(+)-HBV(-)/
0y 0,
Done 23 (95.8%) O 479 (47.4%) R ——
HBIG only 1 (43%) O 184 (38.4%)
Anti-viral only 4 (17.4%) O 7 (1.5%)
HBIG + anti-viral 18 (78.3%) 19 288 (60.1%)

IVC — inferior vena cava; HCC — hepatocellular carcinoma; HBIG — hepatitis B immunoglobulin.

a) Due to hepatic failure.
b) One HBV(+) graft recipient was both HBV(+) and HCV(+).

c) Recipient who received HCV(+) graft was both HCV(+) and HBV/(+).

Discussion

Liver Transplant Using HBV(+) Grafts

In Western countries, transplantation from anti-HBc(+) donors
to anti-HBc(-) recipients is more common than transplantation
from HBsAg(+) donors to HBsAg(-) recipients. In the case of
transplantation from anti-HBc(+) donors to anti-HBc(-) recipi-
ents, the risk of HBV infection reactivation is very low, and the
risk of de novo hepatitis is negligible, even without prophylaxis,
regardless of the recipient’s HBV immune status. Additionally,
its safety has been demonstrated in several studies, not only
in LT but also in organ transplantation, such as the kidney,
lung, and heart [12-14].

Organs that are HBsAg(+) are not routinely utilized, but are
utilized in urgent cases with sufficient informed consent [15].
In Korea, transplantation must be implemented from HBsAg(+)
donors to HBsAg(+) recipients, and from anti-HCV(+) donors to
anti-HCV(+) recipients. The KOTRY and KONOS databases do not
collect data on donor anti-HBc titers. Therefore, in this study,
HBV(+) refers to HBsAg(+), and HCV(+) refers to anti-HCV(+).

In HBV-endemic areas, such as East Asia (Korea, China, and
Japan), activation of the transplants using HBsAg(+) grafts can
be considered. Although the completeness of surgery is impor-
tant, appropriate administration of antiviral agents and HBIG
through appropriate prophylactic and maintenance therapies,
according to the virological status of the donor/recipient, is
also important. In this study, the rate of prophylaxis treat-
ment for HBV was higher in the HBV(+) group than that in the
HBV(-)/HCV(-) group (95.8% vs 47.4%), which is thought to be
due to the virological characteristics of the grafts in both groups.
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The baseline and final MELD scores were lower in the HBV(+)
graft recipients than in the HBV(-)/HCV(-) recipients (Table 2).
This may be due to the social atmosphere, in which many peo-
ple on waiting lists are reluctant to receive hepatitis (+) grafts.
Therefore, hepatitis (+) grafts have lower priority, are stable,
and have lower MELD scores.

Liver Transplant Using HCV(+) Grafts

In the United States, HCV(+) donors accounted for 3% of de-
ceased cadaveric liver donor pool between 2007 and 2010.
Grafts that are HCV(+) have been used for HCV-viremic recip-
ients because of de novo HCV infection. However, with the
advent of direct-acting antiviral (DAA) in 2013, the number of
transplants has increased [2]. The incidence of HCV infection
in the United States has been increasing because of the opi-
oid crisis. According to the Centers for Disease Control and
Prevention data, between 2004 and 2014, HCV infection in-
creased by 4-fold among those aged 18-29 years, and 3.25-fold
among those aged 30-39 years [16]. A study based on the Mid-
America Transplant Services database reported that approx-
imately 10% of HCV(+) livers in the United States were dis-
carded because of HCV infection between 2014 and 2017 [17].

According to the 2013-2017 KONOS and Korea Organ Donation
Agency databases, of a total of 87 cases of organ transplanta-
tion of brain-dead donors from HCV(+) donors, 11 were trans-
planted, and of the 76 cases in which the transplantation failed,
24 (27.5%) were due to recipient refusal and 24 (27.5%) were
not suitable donors. This may reflect the reluctance of recipi-
ents who do not want to receive HCV(+) grafts [18].

One of the important factors for the activation of extended-
criteria donors is a change in the perception of recipients and
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their families about the safety and benefits of grafts from ex-
tended-criteria donors.

Between 2013 and 2017, recipients’ refusal of brain-dead do-
nors liver transplants from HBV(+) or HCV(+) donors accounted
for 27% of all the donation failures in South Korea [18]. This
suggests that despite being HBV(+) or HCV(+), many individ-
uals do not wish to receive organ transplants from HBV(+) or
HCV(+) donors. Donors who were infected with HIV, HBV, or
HCV were categorized as “increased-risk donors” (IRD) by the
US Public Health Service in 2013 [19]. In several studies, the
IRD organ rejection rate ranged from 24% to 98.5%, and the
IRD organ rejection rate in pediatric kidney transplantation in
the United States was 98.5% [20,21]. As recipients benefit from
the use of IRD organs, it is important to convince patients that
the advantages of using this organ exceeds the risks. Patients
and their families must be informed of the advantages and
safety of organ donation from HBV(+) and HCV(+) donors.

This study has some limitations. First, the effects of selection
bias due to its retrospective nature and the effects of confound-
ing factors due to its observational nature cannot be excluded.
Second, it was impossible to implement a statistical analysis in
the HCV(+) group because it consisted of only 1 case. Additionally,
there were fewer HBV(+) patients than HBV(-)/HCV(-) patients
and the number of HBV(+) patients was very low. Therefore, the
statistical power may have been decreased.
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Conclusions

No differences were observed in graft and patient survivals be-
tween the HBV(+) and HBV(-)/HCV(-) groups. However, a sta-
tistical analysis was not possible in the HCV (+) group because
of the small sample size. The number of transplants in the
HBV(+) and HCV(+) groups was very small compared to that in
the HBV/(-)/HCV(-) group. However, the transplant outcomes of
the HBV(+) group were comparable to that of the HBV(-)/HCV(-)
group. Although accumulating the results of transplants from
HBV(+) grafts to HBV(-) recipients and from HCV(+) grafts to
HCV(-) recipients is not possible owing to domestic regulations,
there should be conditional permission for transplantation from
HBV(+) or HCV(+) grafts to HBV(-) or HCV(-) recipients in Korea
by considering the risks and benefits based on foreign studies.
Thereafter, we can accumulate data from Korea and analyze the
outcomes. With the advent of DAA, HCV control has become
possible and HBV prophylaxis is now common. Considering that
the number of people waiting for a liver transplant is increasing
daily, this can no longer be delayed. Therefore, we hope HBV(+)
to HBV(-) and HCV(+) to HCV(-) transplantations will be imple-
mented in Korea as soon as possible.
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