
Role of nucleoside/nucleotide analogues and low-dose 
hepatitis B immune globulin in prophylaxis of hepatitis B 
recurrence among cadaveric liver transplant recipients

ABSTRACT
Background/Aims: Hepatitis B core antibody (HBcAb) positivity of the donor or the recipient may pose a risk of hepatitis B virus (HBV) 
reactivation following liver transplantation (LT). We retrospectively investigated patient survival and reactivation among recipients who 
were given low-dose Hepatitis B Immune Globulin (HBIG) plus antiviral agent (AV) versus AV only.
Materials and Methods: Records of cadaveric LT recipients, between 2013 and 2016, with positive Hepatitis B surface Antigen (HBsAg) 
and/or HBcAb and recipients who had received LT from HBcAb-positive donors were reviewed. Patient characteristics and clinical data 
were extracted. Donor variables were retrieved from the United Network of Organ Sharing (UNOS) database. HBIG (1560 IU/mL) Intra-
venous (IV) was intraoperatively administered with three daily doses. Entecavir 1 mg daily was also given. STATA was used for statistical 
analysis.
Results: There were 53 recipients; 39 (73.6%) were male with a median age of 59 y. HCV was the major indication in 30 (55.6%) patients. 
There were 28 recipients (52.8%) who received HBIG plus AV and 25 (47.2%) received AV only. The Model of End Stage Liver Disease 
(MELD) score between the groups were similar. Survival rates at 6, 12, and 24 months were 100% (n=53), 93.2% (n=44), and 100.0% 
(n=26), respectively. There was no reactivation; two recipients in the AV group and one in the HBIG plus AV group died within 12 months.
Conclusion: This study supports the use of low-dose HBIG and AV for post-LT prophylaxis to be as effective as conventionally used 
high-dose HBIG (9600 IU) plus AV. Future prospective larger studies are warranted to examine the potential benefits of using AV alone 
without HBIG.
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INTRODUCTION
Hepatitis B is a universal health problem. In the United 
States, approximately 800,000-1.4 million people are 
chronically infected with Hepatitis B virus (HBV) and 
3000 per year die from HBV-related diseases (1).  The 
transmission risk is 25%-60% in healthy patients 
and those who are infected through exposure to people 
who are positive for Hepatitis B surface antigen (HBsAg) 
and Hepatitis B e antigen (HBeAg) (2). Five-year survival 
rates in HBV patients with compensated and decom-
pensated cirrhosis are 84% and 14%, respectively (3). 
The HBsAg and Hepatitis B core antibody (HBcAb) sta-
tus of an organ donor or recipient determine the risk of 

infection and transmission of HBV following transplan-
tation. The rate of HBV liver transplantation (LT) fail-
ure was high in the 1980s when there was no pre- and 
post-LT HBV treatment (3-5). The high rates of post-LT 
mortality from HBV in the 1980s underlined the impor-
tance of treatment and reactivation prevention of HBV. 
Seropositive HbcAb IgG is evidence of past exposure 
to HBV. HBcAb-positive donors and recipients are at a 
risk of reactivation and reinfection, especially during the 
early post-LT phase. The risk of reinfection is related to 
immunosuppression in the post-LT phase, leading to 
enhanced viral replication of the HBV genome and ex-
pansion of extrahepatic reservoirs of HBV (6,7).
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The prognosis for HBV patients during the pre-Hepatitis 
B immunoglobulin (HBIG) era was not promising. The in-
troduction of HBIG, followed by antivirals (AV), gave hope 
to these patients. The prophylactic use of HBIG alone 
resulted in 1- and 5-year post-LT survival rates as high 
as 85% and 75%, respectively; less than 5% graft rein-
fections was also observed (8,9). HBIG use as prophylaxis 
was based on the hypothesis that antibodies to HBsAg 
would bind and neutralize the circulating virions and re-
duce HBsAg secretion, thereby preventing graft infection 
(10). The combined use of HBIG and AV now has become 
the standard of care. However, HBIG typically costs pa-
tients about $30,000-$50,000 per year when given intra-
venously for the first week and monthly thereafter (11). 
In addition to cost, side effects from these regimens in-
clude headache, flushing, muscle ache, and lactic acidosis 
(12). Because of limitations in access, high cost, and side 
effects of HBIG therapy, various groups have developed 
alternative regimens that are effective and are associated 
with lower cost.

The duration, dosage, and route of HBIG administra-
tion may vary according to local clinical practice (13). 
It has been postulated that HGIB can be discontinued 
both 1 month or 1 year post-transplant (14-17). Fung et 
al. (15) followed 80 patients with chronic HBV who re-
ceived entecavir therapy without HBIG, and after 2 years 
post-transplant, most of the recipients have their lost 
HBsAg. Teperman et al. (18) also showed that dual thera-
py with two different AVs can be as effective as combina-
tion therapy of HBIG with one or two AVs after a limited 
period of HBIG. These findings demonstrated the possi-
bility of limiting or even eliminating HBIG from the cur-
rent standard of practice of immunoprophylaxis against 
HBV in LT recipients. Nath et al. (19) revealed similar re-
sults in 14 patients, who received two AVs and 7-day use 
of HBIG post-LT.

Previous studies on different strengths of HBIG and AV 
have shown mixed results on survival and recurrence 
rates. In this study, we retrospectively compared patient 
survival and HBV reactivation rates among HBcAb-posi-
tive LT recipients who were given low-dose HBIG plus AV 
and AV only.

MATERIALS AND METHODS
After Institutional Review Board (IRB) approval was ob-
tained (IRB 00098506), we retrospectively reviewed elec-
tronic medical records of all adults (age ≥18 y) undergoing 

cadaveric LT at Johns Hopkins Hospital (Baltimore, MD, 
USA) between January 2013 and December 2016. We ex-
cluded those who received living donor LT, had more than 
one transplants, had acute liver failure, or expired within 30 
days of the operation. We identified 53 patients who were 
either HBcAb-positive or had donors with HBcAb-positive 
status. Recipient demographics, including age, race, gender, 
and transplant indication, were obtained from electronic 
medical records. Donor demographics were retrieved from 
the United Network for Organ Sharing (UNOS) database. 
Histopathology results and medical records were used to 
confirm indication for LT.

Patients receiving prophylaxis after transplant were cat-
egorized into two treatment arms: combination therapy 
(HBIG plus AV agent) and AV agent only. HBIG was admin-
istered Intravenous Route (IV), intraoperatively at a dose 
of 1560 IU/mL during the anhepatic phase followed by 
three daily doses post-LT. Entecavir 1 mg (Bristol-Myers 
Squibb Company, Princeton, NJ, USA)  daily was the oral 
AV agent administered starting on the first post-trans-
plant day. The choice of prophylaxis treatment was based 
on both donors’ and recipients’ Hepatitis B status. Recip-
ients who were actively infected [HBsAg (+)] were given 
the combination therapy of HBIG and AV regardless of 
the donors’ status. Recipients who were once infected 
[HBcAb (+)] and received grafts from donors with the 
same status [HBcAb (+)] were also given the combina-
tion therapy. Recipients who had HBcAb (+) status but 
received grafts from donors with HBcAb (-) status were 
given AV therapy only. The recipient HBsAb titer was not 
taken into consideration because the titers of the anti-
body were not available. We measured post-transplant 
survival and recurrence of HBV as the primary outcomes.

Data were stored on Microsoft Excel (Microsoft Corp., 
Richmond, WA, USA). Statistical analyses were per-
formed using STATA 12.0 (StataCorp LP, College Station, 
TX, USA). We defined survival as time from transplant to 
study termination. Comparisons between the two treat-
ment groups were done using the Fisher’s exact test. 
Because of insufficient number of patients and the non-
parametric distribution of the data, the Mann-Whitney U 
test was used to compare continuous variables. P value 
≤0.05 was considered statistically significant.

RESULTS
Among the 53 eligible patients, 39 (73.6%) were males. The 
median age at the time of LT was 59 years. More than half 
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of the patients were Caucasians (56.6%), followed by Afri-
can American (30.2%). Forty-one (77.4%) recipients were 
HBcAb-positive. The most common indication for LT was 
Hepatitis C infection (56.6%), followed by primary Hepa-
titis B infection (15.1%) (Table 1). Eighteen (34%) patients 
received HBcAb-positive donor grafts, 28 (52.8%) received 
HBIG and AV combination therapy, and 25 (47.2%) re-
ceived AV agent only (Table 2). At the end of the study pe-
riod, all patients had passed the 6-month follow-up mark, 
whereas 44 had passed the 12-month follow-up mark and 
26 had passed the 24-month mark. Survival rates at 6, 12, 
and 24 months were 100% (n=53), 93.2% (n=44), and 
100% (n=26), respectively (Tables 1 and 2).

In the group that received AV treatment, only two pa-
tients died at 12 months. In the combination therapy of 
HBIG and AV agent, one patient died at 12 months. No 
death was related to HBV (Figure 1). Comparison of the 
12-month survival rates between the two treatment 
groups showed no statistically significant difference.

DISCUSSION
We report survival rates in two groups of patients who had 
similar survival rate in both treatment arms of the study: 
patients who received low-dose HBIG and AV versus AV 
only. This study was an offshoot of a similar study that 
was conducted by Malik et al. (20), which investigated 
the survival in three subgroups of LT patients: those re-
ceiving HBV prophylaxis with AV alone, HBIG alone, or in 
combination. However, the HBIG dose was higher. There 
was no difference in survival among all groups, showing 
similar results to the current observation. In addition, a 
pivotal study involving 80 patients using entecavir mono-
therapy as prophylaxis showed 23% HBsAg positivity at 
the end of a 26-month study period with 90% HBV DNA 
negativity (15). Another study involving 362 patients who 
received combination AV therapy had an HBV reinfection 
rate of 5% after 1 y, 13% after 5 y, and 16% at 8 y. Su-
banalysis on each AV showed lamivudine was the least 
effective, whereas entecavir was the most effective (21). 
Our study revealed similar survival rate in both monother-
apy and combination groups, and such similarity is possi-
bly due to the prolongation of HBIG half-life by AV and 
the ability of AV to reduce circulating virions in the blood 
of recipients (22).

Hepatitis B immunoglobin was discovered in the 1990s and 
became the “savior” drug for HBV LT patients who were at 
increased risk of reinfection and graft failure (23). Howev-

Sex	

	 Male	 39 (73.6%)

	 Female	 14 (26.4%)

Race	

	 Asian	 2 (3.8%)

	 African American	 16 (30.2%)

	 White	 30 (56.6%)

	 Hispanic	 2 (3.8%)

	 Other	 3 (5.6%)

Recipient	

	 HBcAb (+)	 41 (77.4%)

	 HBsAg (+)	 10 (18.9%)

	 HBsAg (-)	 43 (81.1%)

Donor	

	 HBcAb (+)	 18 (34.0%)

	 HBcAb (-)	 35 (66.0%)

Prophylaxis post Liver Transplant	

	 HBIG + Antiviral	 28 (52.8%)

	 Antiviral alone	 25 (47.2%)

Transplant Indication	

	 Hep B	 8 (15.1%)

	 Hep C	 30 (56.6%)

	 Hep B & C	 4 (7.5%)

	 Alcoholic Hepatitis	 3 (5.6%)

	 Alcoholic Hepatitis + Hep C	 2 (3.8%)

Alcoholic Hepatitis + Hep B + Hep C	 1 (1.9%)

	 Primary Biliary Cholangitis	 2 (3.8%)

	 Other	 3 (5.6%)

Survival 	

	 6 months (n=53)	 53 (100%)

	 12 months (n=44)	 41 (93.2%)

	 24 months (n=26)	 26 (100%)

HbcAb: Hepatitis B core Antibody; HBsAg: Hepatitis B surface; 
Antigen HBIG: Hepatitis B Immune Globulin

Table 1. Patient characteristics (n=53)
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er, with the discovery of AV and widespread use of these 
drugs, the use of HBIG for prophylaxis is now evolving (23). 
Most centers seem to use HBIG when patients are HBV 
DNA-negative and their viral load is less than 100,000 cop-
ies/mL (<20,000 IU/mL) or HBeAg-negative pre-trans-
plant (24). The standard of practice for HBV prophylaxis 
used to be the combination of HBIG and AV (13). Howev-
er, recent studies seemed to show that AV monotherapy 
or shorter duration of HBIG could be sufficient, leading to 
practice changes among transplant centers (13,23).

There are variations in the use of AV and HBIG in HBV 
patients post-LT. Different agent strengths, routes of 
administration, and types of AV have shown little or no 
effect on patient survival (25,26). The study by Angus et 
al. (27) showed significant reduction in the rate of HBV 
recurrence in the first year post-LT in patients using lami-
vudine and HBIG. Also, a review of 46 studies showed 
that second-generation AV was more efficacious than 
first-generation AV when combined with HBIG (26). This 
result has prompted most liver centers, including our own 
institution, to use second-generation AV. Furthermore, 
studies have been conducted to investigate whether 

HBIG could be reduced in strength and duration or even 
eliminated from prophylaxis protocol, and a few stud-
ies have shown that entecavir alone as HBV prophylaxis 
post-LT was safe and effective (15,28).

Although newer AV appears effective in short-term HBV 
prophylaxis post-LT, the risk of recurrence is still a con-
cern. Several studies have shown that with appropriate 
patient selection (high- vs. low-risk), recurrence could be 
minimized (26,29). The factors that impact recurrence 
include the presence of hepatocellular carcinoma (HCC) 
are LT, HCC recurrence, and types of HCC treatment (13). 
Elevated viral load at transplantation, HBeAg positivity, 
and history of AV drug resistance also carry increased risk 
of recurrence. Patients with low viral load, HBeAg-nega-
tive status, acute liver failure, and Hepatitis D virus coin-
fection are considered to have the lowest risk for recur-
rent HBV infection post-LT (13). HBV DNA levels pre-and 
post-transplant are extremely important as it determines 
whether the patient is in the low- or high-risk category. 
In addition, some studies have shown that there was lit-
tle to no reinfection in patients with undetectable HBV 
DNA pre- and post-LT (30). This has led to the practice 
of monitoring HBV DNA level post-transplant for HBV re-
currence surveillance in most liver centers.

Because there is variation in the use of HBIG and AV, 
which patient should be considered for HBIG-free regi-
men or low-dose HBIG regime? High-risk patients such 
as those with HCC at LT, significant risk or history of non-
adherence to AV therapy, high HBV DNA titers pre-trans-
plant, and limited AV options in case of HBV recurrence 
(HIV or HDV coinfection, pre-existing intolerance, or drug 
resistance) should not be started on HBIG-free regimen. 
If HBIG is given, it should be done with caution and on 
case-by-case basis (31). The standard of care based on 
the American Association for the Study of Liver (AASLD) 
and Asia Pacific Association for the Study of Liver guide-
lines on the prevention of recurrent HBV post-LT recom-
mend that in low-risk patients, who have undetectable 
HBV DNA levels at the time of transplant, high-potency 
AVs alone can be used indefinitely. However, in high-risk 
patient population, 10,000 IU IV HBIG in the anhepatic 
phase should be given followed by 600-1000 IU IM or 
IV daily for 7 days, then weekly for 3 weeks, and then 
monthly to keep anti-HBs levels >100 mIU/mL for 1 y. 
After 1 y, HBIG may be discontinued. High-potency AVs 
should be continued simultaneously indefinitely in all pa-
tients (12,32,33).

	                                      Donors

Recipients	 HBcAb (-)	 HBcAb (+)

HBsAg (+)	 10 (HBIG + Antiviral)	 0

HBsAg (-)/HBcAb (+)	 25 (Antiviral only)	 6 (HBIG + Antiviral)

HBsAg (-)/HBcAb (-)	 0	 12 (HBIG + Antiviral)

HbcAb: Hepatitis B core Antibody; HBsAg: Hepatitis B surface; Antigen 
HBIG: Hepatitis B Immune Globulin; APC: argon plasma coogulation

Table 2. APCs (%), 2005-2010, male and female

Figure 1. Post Transplant Survival
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Limitation and generalizability
Our study has several limitations that include the lack of 
capability to infer causality among our outcomes and vari-
ables, a common limitation seen with most retrospective 
studies. Moreover, our study did not try to determine the 
factors or mediations that affect graft survival. General-
izability of this study will be cautioned because of limited 
sample size and our inability to further analyze the differ-
ent intervention groups with different HBV exposure. Nev-
ertheless, our study can add to the body of literature con-
cerning HBV prophylaxis and give reason to the possible 
role of AV alone in clinical practice sooner rather than later.

In conclusion, our results support the recent practice of 
using four low doses of HBIG (1560 IU) and AV for post-
LT prophylaxis in high-risk recipients. It is as effective 
as previous regimen of seven high doses of HBIG (9600 
IU) and AV. No serum HBsAb levels were followed in this 
group of patients. Future prospective studies with larger 
sample size and randomized controlled trials are warrant-
ed to examine the potential benefits of using AV alone 
without HBIG in high-risk patients.
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