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Background: Donors positive for hepatitis B core antibody (HBcAb) are an important source of organs 
in hepatitis B virus (HBV) endemic areas despite the risk of occult infection. We analyzed the long-term 
outcomes of hepatitis B immunoglobulin in de novo HBV prevention following liver transplantation (LT) 
using HBcAb-positive grafts.
Methods: The prospectively collected data from 2,201 recipients at Seoul National University 
Hospital (SNUH) and Seoul National University Boramae Medical Center between 1988 and 2018 were 
retrospectively reviewed. A total of 1,458 patients were enrolled. Of the 1,458, 478 (32.8%) grafts were core-
positive, 152 (10.4%) of which belonged to HBV surface antigen-negative recipients. During the anhepatic 
phase, hepatitis B immunoglobulin 4,000 IU was administered intravenously and daily until postoperative 
day 3. 
Results: The 152 patients with hepatitis B surface antigen-negative received HBcAb-positive graft.  
De novo HBV developed in 21 (13.8%) of these recipients. De novo HBV occurred in 1, 11, 0, and 9 of the 
4 HBcAb- and hepatitis b surface antibody (anti-HB)-negative, 49 HBcAb-negative and anti-HB-positive, 
1 HBcAb-positive and anti-HB-negative, and 98 HBcAb- and anti-HB-positive recipients, respectively. 
Patients with higher Model for End-stage Liver Disease (MELD) score (23.8±8.7 vs. 19.5±9.2) or HBcAb-
negative recipients (22.6% vs. 9.1%) had a higher risk of de novo infection. The median follow-up and serum 
HBV surface antigen-positivity detection time was 69 and 18 months, respectively. The median HBV surface 
antibody titer was 65.0 IU/L at de novo infection. Nineteen patients of 21 were treated with nucleoside 
analogs (NAs), and seven of 19 achieved seroconversion. No patient died of de novo HBV infection. 
Conclusions: With close monitoring of viral serum markers and appropriate initiation of NAs,  
de novo HBV infection can be prevented and treated appropriately with the hepatitis B immunoglobulin 
monoprophylaxis protocol.
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Introduction

In Western countries with a low prevalence of hepatitis B 
virus (HBV) infection, liver grafts positive for hepatitis B 
core antibody (HBcAb) have been recognized as marginal. 
However, core-positive donors are an important organ 
source in HBV endemic areas despite the risk of occult 
HBV infection (1-3). Recently, transplantations with 
HBcAb-positive livers have increased as studies revealed 
favorable outcomes of de novo HBV infection in those areas 
(4-6). The growing organ shortage and acceptable outcomes 
in transplantations involving livers from HBcAb-positive 
donors have encouraged the use of these extended grafts in 
clinical practice (7).

Hepatitis B immunoglobulin (HBIG) and antiviral agents 
have been used to prevent de novo HBV infection following 
liver transplantation (LT) at various transplant centers. 
Several studies have demonstrated de novo HBV infection 
risk with lamivudine monoprophylaxis (8,9). However, 
some authors reported that de novo HBV prophylaxis with 
HBIG and lamivudine was effective for preventing de novo 
infection (10). A recent study in South Korea reported that 
the overall incidence of de novo HBV infection was 12.5% 
without anti-HBV prophylaxis and recorded no difference 
in survival between the HBcAb-positive and -negative 
groups (11). Lee and Takemura et al. reported that 10,000 
IU of HBIG monoprophylaxis prevented de novo infection 
in all 18 and 17 patients, respectively, who were hepatitis 
B surface antigen (HBsAg)-negative after receiving core-
positive livers (12,13).

However, the American Association for the Study of 
Liver Diseases and European Association for the Study of 
the Liver have recommended de novo HBV prophylaxis with 
nucleoside analog (NA) monotherapy to be adequate for a 
low rate of de novo HBV infection, given the high cost of 
HBIG and need for intravenous route of administration (14). 

The NA prophylaxis regimen is simple and most 
effective; however, to maintain the HBsAb titer, HBIG and 
HBV vaccination are still used in South Korea because of 
the low cost of medical insurance and ease of use of HBIG. 
This means that long-term data on low-dose HBIG-only 
prophylaxis is inadequate. We have administered HBIG-
only prophylaxis for decades in recipients who received a 
core-positive graft. 

In this study, in a large number of recipients of core-
positive livers who received HBIG vaccination for de novo 
HBV prophylaxis, we analyzed the long-term outcomes, risk 
factors of de novo infection, and clinical course of patients 

with de novo HBV infection.
We present the following article in accordance with 

the STROBE reporting checklist (available at https://atm.
amegroups.com/article/view/10.21037/atm-21-4311/rc).

Methods

Patient selection

This retrospective study analyzed prospectively collected 
data of 2,201 patients who underwent LT between January 
1988 and December 2018 at the Seoul National University 
Hospital (SNUH) and Seoul National University Boramae 
Hospital (SNUBH). All living donor LTs (LDLTs) and 
deceased donor LTs (DDLTs) were included. Of the 
2,201 patients, 743 were excluded for being <18 years 
of age at surgery (n=189), dying within 1 month of LT 
(n=21), requiring re-transplantation not associated with 
HBV infection (n=14), or having incomplete clinical data 
including loss to follow-up for analysis (n=519). Therefore, 
1,458 patients were eligible for enrollment. Information 
of the deceased donors was obtained from their medical 
records from the Korean Network for Organ Sharing. 
Serologic tests for HBV antigen/antibody status were 
conducted for all living or deceased donors. For the 
recipients, age, sex, etiology of liver disease, Model for 
End-Stage Liver Disease (MELD) score, antibody status, 
and transplantation type (DDLT or LDLT) were included 
as variables. For the donors, age, sex, and HBsAb positivity 
were included as variables. The study was conducted in 
accordance with the Declaration of Helsinki (as revised in 
2013). This study was conducted at two hospitals and was 
approved by the Institutional Review Boards of SNUH (H-
2008-193-1154) and SNUBH (20-2021-17). The need for 
informed consent was waived by the review boards due to 
the retrospective nature of the study. 

De novo HBV infection was defined as the detection of 
serum HBsAg, with or without HBV DNA detection in a 
recipient who was HBsAg-negative before transplantation. 
The liver donors were divided into two groups based on 
the presence of core-antibody, and the HBsAg-negative 
recipients were categorized into four groups based on their 
HBcAb and HBsAb status. The number of allocations of 
core-positive livers to each of the four recipient groups 
was determined (Figure 1). The liver biopsy was performed 
within 1month before and after the detection of de novo 
HBV infection. The risk factors for the development of 
de novo HBV infection in recipients with core-antibody 

https://atm.amegroups.com/article/view/10.21037/atm-21-4311/rc
https://atm.amegroups.com/article/view/10.21037/atm-21-4311/rc
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positive grafts were analyzed. 

Immunosuppression regimen

For the induction, 40 mg basiliximab (Simulect, Novartis, 
Montreal, QC, Canada) was administered on the day 
of surgery and postoperative day 4. The maintenance 
regimen for immunosuppression included tacrolimus, 
mycophenolate mofetil  (500 mg twice a day), and 
corticosteroids (methylprednisolone for the immediate post-
transplant period and then prednisolone). The target serum 
concentration of tacrolimus was 8–12 ng/mL for the first  
6 months post-transplant and 6–8 ng/mL for the following 
6 months.

De novo HBV prophylaxis protocol

Prophylaxis for de novo HBV infection at both centers was 
conducted according to the same protocols. In HBsAg-

negative recipients, if either the donor or recipient was 
core-antibody positive, 4,000 IU HBIG (Hepabig, Green 
Cross, Yongin, South Korea) was intravenously administered 
during the anhepatic phase in the operating room and 
daily until postoperative day 3 (Figure S1). This protocol 
was followed in all patients. Subsequently, 4,000 IU HBIG 
was injected to maintain a trough serum HBsAb titer of 
≥100 IU/L at the outpatient clinic. HBV vaccine (Euvax, 
LG Bioscience, Seoul, South Korea) was administered to 
only 14 patients, with a target maintenance HBsAb titer 
of approximately >100 IU/L at the time of tapering of the 
steroid after LT, according to a practitioner’s decision at the 
outpatient clinic.

Follow-up

Regular follow-up after LT was performed every 1–2 weeks 
for the first month, then once a month until 2–4 months, 
and then every 3–4 months. Routine laboratory tests 
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Figure 1 Flow chart demonstrating the study population. LT, liver transplantation; HBcAb, hepatitis B core antibody; HBsAg, hepatitis B 
surface antigen.
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included serum HBsAg and HBsAb titers. The HBV DNA 
viral load was determined at the time when a positive HBsAg 
result was obtained following LT. 

Statistical analyses

Statistical analyses were performed using SPSS version 
27.0 for Windows (IBM Corporation, Armonk, NY, USA). 
Continuous variables were compared using Student’s t-test. 
Categorical variables were analyzed using the chi-square or 
Fisher’s exact tests. Multivariate analysis was performed with 
logistic regression for analyzing risk factors of de novo HBV 
infection development. The Kaplan-Meier method was 
used to determine the overall survival and time to detection 
of de novo HBV, and the survival curves were compared 
using the log-rank test. A P value <0.05 was considered to 
be statistically significant. 

Results

Demographics of HBsAg-negative recipients 

A total of 1,458 LTs in adult recipients were analyzed. 
Among 526 HBsAg-negative recipients (36.1%), 152 (28.9%) 
patients received HBcAb-positive grafts. Within this HBcAb-
positive group, the mean age was 52.8 years, and 81 (53.3%) 
were male. Alcoholic liver disease and HCV hepatitis 
were observed in 47 (30.9%) and 44 (28.9%) recipients, 
respectively. The mean MELD score was 20.1. The 
proportion of core-positive grafts was greater in the DDLT 
pool than in the LDLT pool (45.2% vs. 24.9%, P<0.001). 
De novo HBV infection was significantly higher in recipients 
with a core-positive graft (13.8% vs. 1.3%, P<0.001). The 
mean age of donors with core positivity was significantly 
higher than that of core-negative donors (44.3 vs. 34.1 years, 
P<0.001). Detailed data are presented in Table 1.

De novo HBV infection rate by recipient antibody status 

Of the 1,458 transplants, 478 (32.8%) used HBcAb-positive 
grafts, and HBsAg-positive and -negative recipients were 
allocated 326 (68.2%) and 152 (31.8%) HBcAb-positive 
grafts, respectively. According to the recipient antibody 
status, the de novo infection rate was different. De novo 
HBV was diagnosed in 1/4 (25%) of HBcAb- and HBsAb-
negative recipients, 11/49 (22.4%) of HBcAb-negative and 
HBsAb-positive recipients, 0/1 of HBcAb-positive and 
HBsAb-negative recipients, and 9/98 (9.2%) of HBcAb- 

and HBsAb-positive recipients (Figure 1).

Risk factors for de novo HBV infection

The risk factors associated with de novo HBV infection 
are reported in Table 2. In the univariate analysis, HBcAb-
negative recipients were more likely to develop de novo HBV 
infection than HBcAb-positive recipients (22.6% vs. 9.1%, 
P=0.021). The incidence of de novo HBV infection did not 
differ based on the recipient’s HBsAb status (P=0.530). 
A higher MELD score was significantly associated with  
de novo HBV infection (23.8 vs. 19.5, P=0.047); however, it 
was not statistically significant in multivariate analysis. Age, 
sex, or etiology of liver disease of the recipients; type of 
transplantation; or HBsAb positivity of donors had no effect 
on the de novo HBV infection.

Patients with de novo HBV infection

Analysis of patients who developed de novo HBV infection 
is described in Table 3. The median follow-up duration for 
enrolled patients was 69 months (range, 29–165 months). 
The mean time for the detection of serum HBsAb positivity 
was 18 months (range, 8–55 months). Of the 21 patients, 2 
(9.5%) did not undergo any treatment due to the immediate 
seroconversion at a sequential laboratory test or surgeon’s 
discretion. Among the patients who were treated, 12 
(63.2%) were treated using NA monotherapy and 7 (36.8%) 
patients were treated with a combination of NA and HBIG. 
The median treatment duration was 41 months (range,  
0–105 months). Seroconversion was achieved in seven 
patients. No patient died of de novo HBV infection. 

Hepatitis B surface antibody (anti-HBs) titer at diagnosis 
of de novo HBV infection

The median HBsAb titer of patients who developed de novo 
infection at transplant and the diagnosis was 46.0 IU/L  
(range, 2.0–1,000.0 IU/L) and 65.0 IU/L (range,  
0–960.8 IU/L), respectively (Table 3). Figure 2 shows the 
time to detection for serum HBsAg positivity and HBsAb 
titers at the time of detection. Two patients showed an 
HBsAb titer of >100.0 IU/L; however, 19 patients had an 
HBsAb titer of ≤100.0 IU/L at the time of detection.

Posttransplant HBV vaccination and response

Of the 152 recipients who received HBcAb-positive grafts, 
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14 (9.2%) were vaccinated after LT with a median of 2 doses 
(range, 1–10 doses) according to the surgeon’s preference. 
The median HBsAb titer before vaccination was 39.2 IU/L.  
Of the 14 vaccinated patients, 8 had a response, and their 
HBsAb titers were maintained above 100.0 IU/L from the 
time of vaccination. HBsAb <100.0 IU/L was observed in 6 
of the 14 patients, and de novo HBV infection developed in 
4 of them.

Discussion

The strategies for the prevention of de novo HBV infection 
after LT varies in the current clinical practice (8,15-17). 
Previous studies have shown varying risks of de novo HBV 
infection with incidences ranging from 0 to 25% with 
poor survival (7,18). However, most of these studies were 
conducted in Western countries where the prevalence of 

Table 1 Baseline characteristics of HBsAg-negative recipients

Variables Total cohort (n=526) HBcAb(−) graft (n=374) HBcAb(+) graft (n=152) P value

Recipient

Age, mean ± SD, year 53.4±12.1 53.7±12.5 52.8±11.2 0.462

Sex, M:F, (n) 1.7:1 (332/194) 2.0:1 (251/123) 1.1:1 (81/71) 0.003*

Liver etiology, n (%)

Alcoholic 195 (37.1) 148 (39.6) 47 (30.9) 0.063

HCV 119 (22.6) 75 (20.1) 44 (28.9) 0.027*

MELD, mean ± SD 19.4±8.6 19.2±8.4 20.1± 9.2 0.261

Transplantation type, n (%) <0.001*

DDLT 104 (19.8) 57 (15.2) 47 (30.9)

LDLT 422 (80.2) 317 (84.8) 105 (69.1)

Antibody status, n (%)

HBcAb 0.342

No 200 (38.0) 147 (39.3) 53 (34.9)

Yes 326 (62.0) 227 (60.7) 99 (65.1)

HBsAb 0.315

No 25 (4.8) 20 (5.3) 5 (3.3)

Yes 501 (95.2) 354 (94.7) 147 (96.7)

De novo HBV infection, n (%) <0.001*

No 500 (95.1) 369 (98.7) 131 (86.2)

Yes 26 (4.9) 5 (1.3) 21 (13.8)

Donor

Age, mean ± SD, year 37.0±12.8 34.1±11.2 44.3±13.7 <0.001*

Sex, M:F, (n) 1.8:1 (336/190) 1.8:1 (240/134) 1.7:1 (96/56) 0.826

HBsAb positivity, n (%) 0.124

Negative 51 (9.7) 41 (11.0) 10 (6.6)

Positive 475 (90.3) 333 (89.0) 142 (93.4)

*, P value considered statistically significant (<0.05). HBsAg, hepatitis B surface antigen; HBcAb, hepatitis B core antibody; HCV, hepatitis 
C virus; MELD, Model for End-Stage Liver Disease; DDLT, deceased donor liver transplantation; LDLT, living donor liver transplantations; 
HBV, hepatitis B virus;
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HBV infection is low and core-positive grafts are regarded 
as extended grafts.

The incidence of de novo HBV has been decreasing 
because of the empirical use of NA and HBIG in Western 
countries in recent years (19-21). Cholongitas et al. 
revealed that lamivudine monotherapy (2.6%) or HBIG 
and the lamivudine combination regimen (2.8%) markedly 
decreased the de novo infection rates compared with HBIG 
monoprophylaxis (19%) in HBsAg-negative recipients (6). 
Despite the efficacy and convenience to administer, the 
cost issues and side-effects resulting from the life-long NA 

prophylaxis regimen remain controversial.
This large cohort study elucidated long-term outcomes 

of HBIG monotherapy preventing de novo HBV infection 
after LT using HBcAb-positive liver grafts in an HBV 
endemic area. HBcAb-negative recipients were more 
likely to develop de novo HBV infection than HBcAb-
positive recipients. A higher MELD score was significantly 
associated with de novo HBV infection.

According to our data, the incidence of de novo HBV 
infection was 13.8% in HBsAg-negative recipients of core-
positive grafts with HBIG monoprophylaxis. Some studies 

Table 2 Risk factors for de novo HBV in HBsAg-negative recipients with core-positive grafts (n=152)

Variables
Univariate analysis Multivariate analysis

No de novo (n=131) De novo (n=21) P value OR 95% CI P value

Recipient

Age, mean ± SD, year 52.8±11.1 52.7±12.2 0.969 – – –

Sex, M:F, (n) 1.2:1 (72/59) 0.8:1 (9/12) 0.302 – – –

Liver etiology, n (%)

Alcoholic 40 (85.1) 7 (14.9) 0.797 – – –

HCV 40 (90.9) 4 (9.1) 0.281 – – –

MELD, mean ± SD 19.5±9.2 23.8±8.7 0.047* 1.044 (0.992–1.100) 0.100

Transplantation type, n (%) 0.202 – – –

DDLT 38 (80.9) 9 (19.1)

LDLT 93 (88.6) 12 (11.4)

Antibody status, n (%)

HBcAb 0.021* 2.624 (0.988–6.971) 0.053

No 41 (77.4) 12 (22.6)

Yes 90 (90.9) 9 (9.1)

HBsAb 0.530 – – –

No 4 (80.0) 1 (20.0)

Yes 127 (86.4) 20 (13.6)

Donor

Age, mean ± SD, year 43.4±12.9 49.9±17.7 0.122 1.031 (0.996–1.067) 0.088

Sex, M:F, (n) 1.9:1 (86/45) 0.9:1 (10/11) 0.112 0.610 (0.229–1.623) 0.322

HBsAb positivity, n (%) 0.359 – – –

Negative 10 (100) 0 (0)

Positive 121 (85.2) 21 (14.8)

*, P value considered statistically significant (<0.05). HBV, hepatitis B virus; HBsAg, hepatitis B surface antigen; HCV, hepatitis C virus; 
MELD, Model for End-Stage Liver Disease; DDLT, deceased donor liver transplantation; LDLT, living donor liver transplantations.
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Table 3 Analysis of patients with de novo HBV infection

Characteristics De novo infection (21/152)

Follow-up period, median [range], months 69 [29–165]

Death, n (%) 0 (0)

Time to detection for serum HBsAg positivity, median [range], months 18 [8–55]

Prophylaxis, n (%)

HBIG 4,000 IU 21 (100.0)

NA 0

HBsAb titer, median [range], IU/L

At LT 46.0 [2.0–1,000.0]

At de novo infection 65.0 [0–960.8]

HBV DNA at diagnosis

Not detected, n (%) 1 (5.0)

Detected, n (%) 20 (95.0)

HBV DNA (log10), mean ± SD, IU/mL 5.7±1.3

AST/ALT at diagnosis, n (%)

Normal 16 (76.2)

Abnormal 5 (23.8)

Tacrolimus level at de novo infection, median [range], ng/mL 5.8 [2–10]

Liver biopsy, n (%)

No 12 (57.1)

Yes 9 (42.9)

Fibrosis 4 (44.4)

Necrosis 3 (33.3)

HBsAg or HBcAg 3 (33.3)

Treatment, n (%)

No 2 (9.5)

Yes 19 (90.5)

NA mono/NA + HBIG 12 (63.2)/7 (36.8)

NA used for treatment, n (%)

Entecavir 12 (63.2)

Tenofovir 7 (36.8)

Treatment duration, median [range], months 41 [0–105]

Seroconversion, n (%)

No 11 (52.4)

Yes 7 (33.3)

Follow-up loss 3 (14.3)

AST >50 or ALT >50 means abnormal AST or ALT. HBV, hepatitis B virus; HBsAg, hepatitis B surface antigen; LT, liver transplantation; AST, 
aspartate aminotransferase; ALT, alanine aminotransferase; NA, nucleoside analogs; HBIG, hepatitis B immunoglobulin.
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performed in South Korea reported de novo HBV infection 
rates from 7.7% to 12.5% without any prophylaxis (22). 
These infection rates are considered high in the era of NA. 
However, we revealed that the de novo rate varies according 
to the recipient’s antibody status from 0% to 25%. Although 
the de novo infection rate with HBIG monoprophylaxis was 
higher than that with NA, administration of NA for all 
HBsAg recipients with HBcAb-positive grafts may be an 
overtreatment, given that the Eastern countries are HBV 
prevalent. 

The medical insurance system in South Korea covers 
monthly infusion of HBIG in recipients of core-positive 
graft. By contrast, in Western countries HBIG is expensive 
and not covered with medical insurance. This may explain 
the long-term practice that has used HBIG monotherapy 
during perioperative and postoperative periods over 
decades. The prophylactic use of NA after LT performed 
in HBsAg-negative recipients does not have full insurance 
coverage. This has resulted in NA therapy being initiated in 
patients following the diagnosis of de novo HBV infection. 
Given these cost issues, HBIG for prophylaxis may be a 
proper strategy in terms of cost and effectiveness. 

In this study, not all patients with de novo HBV presented 
abnormal aspartate transaminase and alanine transaminase 
levels. Thus, subclinical de novo HBV infection may arise 
because of the state of immune equilibrium, without any 
liver damage. This may pose a challenge with respect to 
the optimal timing of prevention using NA for de novo 
HBV. Additionally, liver graft survival was 100%, and no 
definitive liver damage was observed in some biopsy cases in 
this study. Therefore, NA therapy may be withheld despite 
detecting serum HBsAg positivity.

HBV-naive patients, with both HBcAb and HBsAb 
negativity, were the most vulnerable for de novo infection 
in this study, which is in accordance with previous results 
(6,22). One of four (25%) patients developed de novo 
infection with the HBIG-only protocol. Previous results 
and this study suggest that the HBV-naive recipients may 
need to be identified as a high-risk group of de novo HBV 
infection (16). In addition to the subgrouping, conduction 
of a stronger protocol for de novo HBV prophylaxis, such as 
a higher dose of HBIG or combination with NA, may be 
required. 

This study also demonstrated that vaccinated recipients 
without a history of HBV infection, who are core-negative 
and surface antibody-positive before transplantation, have 
the second highest risk for de novo HBV infection. Eleven 
of 49 (22.4%) core-negative, surface antibody-positive 
recipients developed de novo infection retrospectively. 
HBsAb-positive recipients had a lower risk of de novo 
infection, although the difference was not statistically 
significant (13.6% vs. 20.0%, P=0.530). Owing to a high 
prevalence of anti-HBs positivity in South Korea, the 
incidence of de novo infection is similar to that in HBV-
naive patients, even in preoperatively vaccinated recipients. 
Therefore, the presence of anti-HBs before transplant 
cannot ensure an absolute immune barrier to de novo HBV 
infection.

In addition to the ineffectiveness of preoperative 
vaccination, posttransplant vaccination did not demonstrate 
an outstanding record against de novo infection. Wang et al.  
reported that postoperative HBV vaccination was only 
effective against de novo HBV infection when preoperative 
anti-HBs was >1,000.0 IU/L; however, lamivudine may be 
continued if the postoperative HBsAb titer is <100.0 IU/L,  
even if a postoperative HBV vaccine was administered to 
those recipients (17). Fourteen patients were vaccinated 
during postoperative periods, especially during tapering 
of steroids, in our data. However, 6 of 14 did not have any 
benefit for developing HBsAb titer from posttransplant 
vaccination. Cholongitas et al.  also revealed HBV 
vaccination after LT to be an ineffective strategy as the  
de novo HBV infection rate was 100% with HBV vaccination 
monoprophylaxis (6). 

The prevalence of core-antibody-positive organs was 
significantly greater in DDLTs than in LDLTs in our 
study. Limitation in choice with regard to grafts in urgent 
situations of DDLTs may bring about this result. Registered 
deceased liver donors are screened for HBV-related 
serological examinations in practice. We also recommend 
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that transplant centers encourage the systemic sharing of 
information about donor HBV-related serological results 
and maintain the surveillance for de novo HBV infection 
after transplant. 

We found that a higher MELD score of recipients was 
significantly related to core-positivity of grafts and the 
development of de novo infection. A previous study similarly 
reported a Child-Pugh score of LT had a significant effect 
on the occurrence of de novo infection (18). Patients with 
greater morbidity at transplantation may be prone to de novo 
HBV infection due to their immunocompromised status. 

The time to detection of de novo HBV was diverse, 
ranging from 8 to 55 months. As the occurrence of de 
novo infection is sporadic, regular follow-up of serum 
hepatitis B viral markers such as HBsAg or HBsAb are 
needed, especially in high-risk patients at least for several 
posttransplant years.

This study, to the best our knowledge, is the largest 
single-center cohort study to evaluate the risk and outcomes 
of de novo HBV infection based on predetermined HBIG 
monoprophylaxis protocol. This study was conducted in an 
HBV endemic area and in clinical practice with increased 
use of core-positive grafts. A long follow-up period was one 
of the strengths of the current study. 

However, this study has some limitations. This study 
was conducted at a single institution and the number of 
de novo HBV patients after LT is still low. We did not 
routinely assess the serum HBsAg for surveillance, which 
resulted in a significant loss of data for analysis. Patients 
with a maintenance HBsAb titer of ≥200.0 IU/mL were 
regarded to be without infection. The median follow-
up period for the patients with de novo infection was not 
sufficient to evaluate the long-term result of de novo HBV 
infection in the post-transplant population. This study 
was performed at a tertiary center which has maintained 
the HBIG monoprophylaxis protocol for decades, which 
resulted in the lack of comparison between the NA and 
HBIG approaches for the de novo HBV prevention. This 
also affects the interpretation of HBIG benefits.

In the era of NA, HBIG-only prophylaxis may not be 
sufficient to prevent de novo HBV development in not 
only HBV-naive patients but also recipients who had been 
vaccinated without a history of HBV infection. However, 
de novo HBV infection did not affect patient survival. With 
surveillance for de novo HBV infection, close monitoring of 
viral serum markers, and appropriate NA initiation, de novo 
HBV infection can be prevented with HBIG protocol and 
treated with NA administration from the time of diagnosis 

appropriately. Further investigation concerning the detailed 
regimen or timeline for monitoring will help establish a 
tailored strategy for de novo HBV prevention. 
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Figure S1 De novo HBV prophylaxis protocol in SNUH. HBV, 
hepatitis B virus; SNUH, Seoul National University Hospital.


	243-ATM-21-4311(含附录)
	243-ATM-21-4311-Supplementary

