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Abstract 
Risk of hepatitis B virus reactivation (HBVr) in patients with resolved HBV infection receiving immunosuppressive therapy has 
been a growing concern, particularly in the era of biological and targeted therapies. HBV monitoring versus antiviral prophylaxis 
against HBVr in those patients remains controversial. The aim of the study was to determine the incidence of HBVr and HBV-
related hepatitis in resolved HBV patients who received immunosuppressive therapy with or without antiviral prophylaxis. This 
retrospective study included 64 patients with resolved HBV infection who received different regimens of immunosuppressive 
medications, with moderate risk of HBVr, for variable underlying diseases. Patients who had chronic HBV infection or other viral 
infections were excluded. Patients who received B-cell depleting therapies were ruled out. They were divided into 2 groups: group 
1 included 31 patients who received immunosuppressive therapy without antiviral prophylaxis, and group 2 included 33 patients 
who received antiviral prophylaxis (entecavir) within 2 weeks of commencing the immunosuppressive therapy. HBVr, HBV-related 
hepatitis, and HBV-unrelated hepatitis were assessed along a 1-year duration. The overall HBVr incidence was 1.56% (1/64). This 
patient who had HBVr was seen in group 1. There were no significant differences between the 2 groups regarding the incidence 
of HBVr, HBV-related hepatitis, HBV-unrelated hepatitis, and immunosuppressive therapy interruption along a 1-year duration. 
Based on this retrospective study, close monitoring was equal to antiviral prophylaxis regarding the outcome of resolved HBV 
patients who received moderate risk immunosuppressive therapy. HBV treatment should commence once HBVr is confirmed.

Abbreviations: ALT = alanine aminotransferase, anti-HBc = hepatitis B core antibody, anti-HBs = hepatitis B surface antibody, 
DNA = deoxyribonucleic acid, eGFR = estimated glomerular filtration rate, HBsAg = hepatitis B surface antigen, HBVr = hepatitis 
B virus reactivation, HCV = hepatitis C virus, HDV = hepatitis D virus, HIV = human immunodeficiency virus.

Keywords: antiviral prophylaxis, hepatitis B virus reactivation, immunosuppressive therapy, resolved hepatitis B virus, viral 
monitoring

1. Introduction

Hepatitis B virus reactivation (HBVr) following immunosup-
pressive therapy is a well-known serious complication not only 
in hepatitis B surface antigen (HBsAg) positive patients but 
also in patients with resolved HBV infection.[1] It’s preventable 

if at-risk individuals are early identified through screening and 
started on antiviral prophylaxis when indicated.[2–4]

Recently, there has been a great effort to stratify HBVr risk 
according to the patient’s serological status and the type and 
duration of the immunosuppressive drugs used. The American 
Gastroenterological Association (AGA) classified HBVr risk 
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into low (<1%), moderate (1–10%), and high (>10%) risk 
groups.[5]

The issue of HBV monitoring versus antiviral prophylaxis 
against HBVr in patients with resolved HBV infection during 
immunosuppression remains currently the most controversial. 
There is more uncertainty over the treatment of this group than 
over HBsAg positive patients. This is because risk and incidence 
of HBVr in resolved HBV patients are variable depending upon 
host factors, the underlying disorders, and the type of immuno-
suppressive regimen applied.[6,7]

The guidance from international societies varies on the appro-
priate management of patients with resolved HBV undergoing 
immunosuppression. Anti-viral prophylaxis can be an effec-
tive approach to prevent HBVr and HBV-related hepatitis.[8,9] 
However, with this strategy, overexposure to antiviral medica-
tion may result in an increase in antiviral-related adverse events 
and drug resistance.[10,11] Moreover, it may not be economically 
viable to apply long-term antiviral prophylaxis for all patients. 
Regular HBV monitoring-guided preemptive antiviral treatment 
may be an alternative effective approach to prevent HBVr and 
also to reduce exposure to antiviral medications.[5]

The emergence of new immunosuppressive agents poses fur-
ther controversy on HBVr management and monitoring guid-
ance. Continuous expansion and application of more powerful 
immunosuppressive therapies for long durations have resulted 
in an increased rate of HBVr cases reported in the literature in 
the last decade.[12,13] However, despite these statistics, few stud-
ies have been conducted especially on resolved HBV patients. 
The aim of our study was to determine the incidence of HBVr 
and HBV-related hepatitis in resolved HBV patients who 
received immunosuppressive therapy with or without antiviral 
prophylaxis.

2. Patients and methods
This retrospective study was conducted between February 
2018 and January 2021 at 4 medical centers in Egypt (Internal 
Medicine Department, Cairo University Hospital - Internal 
Medicine Department, Tanta University Hospital - Tanta 
Insurance Hospital - Tanta Oncology Institute). Sixty-four 
consecutive patients with resolved HBV were enrolled in our 
analysis.

Inclusion criteria were patients aged >18 years with resolved 
HBV infection, no prior use of antiviral therapy, and normal 
liver function tests. All eligible patients received different reg-
imens of antineoplastic or immunosuppressive therapies, with 
moderate risk of HBVr, for variable underlying diseases. These 
medical conditions included hematological and non-hemato-
logical malignancies, rheumatic, renal, and inflammatory bowel 
diseases.

Patients who had chronic HBV infection (positive-HBsAg) or 
other viral infections (hepatitis C virus [HCV], hepatitis D virus 
[HDV], human immunodeficiency virus [HIV]) were excluded. 
Patients who received B-cell depleting therapies (e.g. rituximab) 
were excluded from the study. Patients with incomplete medical 
records or had a different management protocol from our study 
protocol were also ruled out.

The patients were divided into 2 groups. Group 1 (without 
antiviral prophylaxis) included 31 resolved HBV patients who 
received immunosuppressive therapy without antiviral prophy-
laxis. Group 2 (with antiviral prophylaxis) included 33 resolved 
HBV patients who received antiviral prophylaxis (entecavir) 
within 2 weeks of commencing the immunosuppressive therapy.

2.1.1. Data collection. Data which were collected from 
patients’ records included: age, sex, underlying diseases, type of 
immunosuppressive regimens, routine laboratory investigations, 
viral serology (HBsAg, hepatitis B surface antibody [anti-HBs], 
hepatitis B core antibody [anti-HBc], anti-HCV, anti-HDV, and 
anti-HIV) and quantitative HBV-deoxyribonucleic acid (DNA) 

polymerase chain reaction (PCR). PCR was done by Taqman 
method, Q1A amp viral DNA, Mini Kit 50, Cat No 52904, 
Beckman Caulter, USA.

HBV DNA, HBsAg, and liver function tests were done every 
3 months along a one-year duration. Viral markers for hepatitis 
A virus (HAV), HBV, HCV, HDV, and HIV were evaluated when 
hepatitis occurred.

2.1.2. Dosage of prophylactic entecavir. In group 2, the 
dosage of prophylactic entecavir was 0.5 mg orally, daily. 
Dosage was adjusted in patients with renal impairment based 
on estimated glomerular filtration rate (eGFR; mL/min/1.73 
m2) measured by the Chronic Kidney Disease Epidemiology 
Collaboration (CKD-EPI) equation.[14]

2.1.3. Definitions. Resolved HBV was defined as seronegative 
HBsAg, seropositive anti-HBc, and undetectable HBV DNA. 
Reactivation of resolved HBV was defined by either the 
detection of HBV DNA in the blood and/or reappearance of 
HBsAg (reverse seroconversion). Time to HBV reactivation 
was defined as the time from first dose of immunosuppressive 
therapy given to the first occurrence of HBVr.[12]

Hepatitis was defined as an increase in serum alanine amino-
transferase (ALT) to ≥3 times the baseline level and >100 IU/L. 
HBV-related hepatitis was defined as occurrence of hepatitis 
that associated with HBVr.[12]

2.1.4. Clinical outcome. Primary outcomes were the incidence 
of HBVr and HBV-related hepatitis. Secondary outcomes were 
the incidence of HBV-unrelated hepatitis and immunosuppressive 
therapy interruption within the 1-year follow up period.

2.1. Statistical analysis

Statistical analysis was carried by using Statistical Package for 
the Social Sciences (SPSS) software for Windows, version 22.0 
(SPSS Inc., Chicago, IL). Data were expressed as absolute num-
ber and percentage for categorical variables, mean ± standard 
deviation for continuous parametric variables or median for 
continuous non-parametric variables. Chi-square tests were 
used for comparison between categorical variables. Comparison 
between 2 groups was made by using unpaired t test or Mann–
Whitney test for continuous parametric and non-parametric 
variables, respectively. The accepted level of significance in this 
work was stated at 0.05 (P < .05 was considered significant).

3. Results
All the studied patients had seronegative HBsAg, seropositive 
anti-HBc, and undetectable HBV DNA. They were divided into 
2 groups: group 1 (without antiviral prophylaxis group) and 
group 2 (with antiviral prophylaxis group). The baseline demo-
graphic and laboratory data of the studied patients were shown 
in Table 1.

Details of the underlying diseases and treatment regimens 
among the studied patients were shown in Table 2. Treatment 
regimens included antineoplastic, immunosuppressive and bio-
logical therapies.

It was noted that the dosage of entecavir was adjusted 
(in group 2) to be 0.5 mg every 48 hours in 2 patients with 
lupus nephritis; 1 patient had eGFR of 39 mL/min/m2 and the 
other one had eGFR of 48 mL/min/m2. No dosage adjustment 
required in the remaining patients of group 2 as their eGFRs 
were >50 mL/min/m2.

To detect HBVr, laboratory investigations including ALT, 
HBsAg, and HBV DNA were done in both groups during clinic 
visit every 3 months along a 1-year duration. There were no 
significant differences between the 2 groups regarding these 
parameters as shown in Table 3. Also, there were no significant 
differences between the 2 groups regarding other investigations 
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such as anti-HBs, creatinine, aspartate transaminase (AST), bil-
irubin, albumin, and international normalized ratio (INR) (not 
mentioned in the table).

Concerning clinical outcomes, there were no significant dif-
ferences between the 2 groups regarding the incidence of HBVr, 
HBV-related hepatitis, and HBV-unrelated hepatitis as shown 

Table 1

Baseline demographic and laboratory data of the studied patients.

Parameters
Without antiviral prophylaxis 

group (number: 31) 
With antiviral prophylaxis 

group (number: 33) P value 

Age (yr) Mean ± SD (range)  39.87 ± 13.70 (18–64) 42.18 ± 13.41 (19–69) .4979
Gender Male Number 14 15 1.000

% 45.16 45.45
Serum creatinine (mg/dL) Mean ± SD (range) 1.05 ± 0.24 (0.62–1.6) 1.06 ± 0.23 (0.71–1.7) .7917
Estimated glomerular filtration rate (eGFR; mL/min/1.73 m2) Median (range) 77 (45–121) 76 (39–135) .2855
Alanine transaminase (ALT) (IU/L) Mean ± SD (Range) 32.26 ± 4.66 (24–42) 30.27 ± 4.87 (21–38) .1011
Aspartate transaminase (AST) (IU/L) 28.58 ± 4.69 (20–36) 27.48 ± 4.83(19–36) .3611
Serum albumin (mg/dL) Median (range) 4 (2.7–5) 4 (2.9–4.9) .4100
Serum total bilirubin (mg/dL) 0.9 (0.5–1) 0.9 (0.6–1.1) .6322
International normalized ratio (INR) 0.98 (0.9–1.2) 0.99 (0.84–1.2) .8453
Anti-HBs Positive Number 17 16 .6273

% 54.84 48.48

Anti-HBs = hepatitis B surface antibody, SD = standard deviation.

Table 2

Underlying diseases and treatment regimens in the studied patients.

Parameters
Without antiviral prophylaxis 

group (Number: 31)

With antiviral 
prophylaxis group 

(Number: 33)

Underlying diseases Treatment regimens Number % Number % 

Hodgkin lymphoma Doxorubicin, bleomycin, vinblastine, and dacarbazine (ABVD) 2 6.45 4 12.12
Chronic myeloid leukemia Imatinib 5 16.13 3 9.09
Ulcerative colitis  Adalimumab 1 6.45 0 3.03

Infliximab 1 1
Rheumatoid arthritis Adalimumab 4 22. 58 5 24.24

Infliximab 2 1
Etanercept 0 1
Golimumab 1 1

Lupus nephritis Cyclophosphamide 4 19.35 2 12.12
Mycophenolate mofetil 2 2

Behcet disease Adalimumab 1 3.23 0 0
Colon cancer Folfox (oxaliplatin + leucovorin + fluorouracil) 2 12.90 3 18.18

Folfox + bevacizumab 2 1
Folfox + cetuximab 0 2

Breast cancer Adriamycin + cyclophosphamide + docetaxel 4 12.90 4 18.18
Navelbine 0 2

Prostate cancer Docetaxel 0 0 1 3.03

Table 3

Laboratory investigations during the 12 months follow up period in the studied patients.

Parameters Time Without antiviral prophylaxis group (Number: 31) With antiviral prophylaxis group (Number: 33) P value 

Alanine transaminase (ALT) (IU/L) Median (range) 3 mo 39 (27–213) 37 (18–386) .2477
6 mo 37 (19–433) 40 (25–586) .4847
9 mo 36 (21–274) 37 (24–407) .9946
12 mo 35 (20–82) 37 (21–333) .8824

Patients with non-reactive HBsAg Number (%) 3 mo 31 (100%) 33 (100%) ------
6 mo 31 (100%) 33 (100%) ------
9 mo 31 (100%) 33 (100%) -----
12 mo 31 (100%) 33 (100%) -----

Patients with undetectable HBV-DNA Number (%) 3 mo 31 (100%) 33 (100%) -----
6 mo 30 (96.77%) 33 (100%) .4844
9 mo 30 (96.77%) 33 (100%) .48.44
12 mo 31 (100%) 33 (100%) ------

DNA = deoxyribonucleic acid, HBsAg = hepatitis B surface antigen, HBV = hepatitis B virus.
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in Table  4. Immunosuppressive therapy interruption was not 
observed in any patient along a 1-year duration.

The overall HBVr incidence was 1.56% (1/64). This patient 
who had HBVr was seen in group 1; this means that the inci-
dence of reactivation among patients who did not receive 
antiviral prophylaxis was 3.23% (1/31) as demonstrated in 
Table 4.

The characteristic findings of the patient who experi-
enced HBVr were as follows: elderly male aged 62 years, had 
Hodgkin’s lymphoma and received doxorubicin-bleomycin-vin-
blastine-dacarbazine (ABVD) regimen. He was seronegative 
for anti-HBs. HBVr occurred at 6 months from commencing 
the first dose of chemotherapy and HBV DNA level at time of 
reactivation was 926 IU/mL. He was immediately managed by 
administering entecavir (0.5 mg orally every day) without anti-
cancer therapy interruption.

4. Discussion
Risk of HBVr in patients with resolved HBV infection receiv-
ing immunosuppressive therapy has been a growing concern, 
particularly in the era of biological and targeted therapies. 
Currently in resolved HBV individuals who undergo mod-
erate risk immunosuppression, it remains a controversial 
issue either to follow monitoring strategy or start antiviral 
prophylaxis.[15–17]

This retrospective study was done to determine the incidence 
of HBVr and HBV-related hepatitis in resolved HBV patients 
who received immunosuppressive therapy with or without anti-
viral prophylaxis along a 1-year duration.

The studied patients received different regimens of immu-
nosuppressive medications with moderate risk of HBVr 
for variable underlying diseases such as hematological and 
non-hematological malignancies, rheumatic, renal and inflam-
matory bowel diseases. Patients who received B-cell depleting 
therapies were excluded from this study as they are at high 
risk for HBVr and antiviral prophylaxis is mandatory for these 
patients.

In the present study, the overall HBVr incidence was 1.56% 
(1/64). This patient who had HBVr was seen in group 1; this 
means that the incidence of reactivation among patients who 
did not receive antiviral prophylaxis was 3.23% (1/31).

The incidence rate of HBVr in resolved HBV patients var-
ied widely among different studies.[18,19] This could be related 
to the following factors: geographical area studied (higher 
in Asian than that in European regions),[20,21] underlying dis-
ease (higher in hematological than that in non-hematologi-
cal disorders),[22] and type of immunosuppressive regimens 
used (higher with B-cell depleting therapy than with other 
medications).[23]

In our study, the characteristic findings of the patient who 
experienced HBVr were as follows: elderly male aged 62 years, 
had Hodgkin’s lymphoma and received doxorubicin-bleo-
mycin-vinblastine-dacarbazine (ABVD) regimen. He was 
seronegative for anti-HBs. HBVr occurred at 6 months from 
commencing the first dose of chemotherapy and HBV DNA 

level at time of reactivation was 926 IU/mL. He was immedi-
ately managed by administering entecavir (0.5 mg orally every 
day) and continued his anticancer therapy regimen.

Our results were in harmony with those of previous stud-
ies. Yeo et al reported that elderly males were more prone to 
undergoing HBVr when they were exposed to chemotherapy.[24] 
Cao et al demonstrated that lymphomas were the hematological 
malignancies most commonly associated with HBVr.[25] Paul et 
al showed that negative baseline anti-HBs was associated with 
a higher risk of viral reactivation among resolved HBV patients 
receiving chemotherapy.[26]

Because of its high potency and high resistance barrier, it was 
noted that all patients in group 2 who received entecavir didn’t 
have HBVr. This was in accordance with multiple meta-analyses 
which had demonstrated reduced reactivation, hepatitis, mor-
tality, and anticancer therapy interruption when entecavir was 
used.[27,28]

As comparing outcomes of the studied patients with or with-
out receiving antiviral prophylaxis, the current study showed no 
significant differences between the 2 groups regarding the inci-
dence of HBVr, HBV-related hepatitis, HBV-unrelated hepatitis, 
and immunosuppressive therapy interruption along a 1-year 
duration. Upon these results, regular viral monitoring could be 
an effective and considerable strategy in resolved HBV patients 
who were not on high-potency immunosuppressive regimens. 
In addition to that, antiviral treatment was only initiated upon 
HBVr occurrence.

Our results were in agreement with those of Koutsianas et 
al who concluded that in patients with resolved HBV infec-
tion treated with immunosuppressive therapy other than B-cell 
depleting agents, serial monitoring of serum aminotransferases, 
HBsAg, and HBV-DNA was a preferable alternative to receiving 
antiviral prophylaxis.[29]

Su et al found that HBVr was infrequent among resolved 
HBV patients who received immunosuppressive therapy and 
hence they should be monitored. Antiviral prophylaxis without 
evidence of HBVr should be discouraged.[30]

Koffas et al as well recommended initiating viral monitoring 
in resolved HBV patients who were at moderate risk of reac-
tivation. However, in situations where monitoring could not 
be offered reliably, immunosuppressive therapy escalation, a 
prolonged duration of immunosuppression, or the underlying 
disease predisposed to more immune suppression, then anti-
viral prophylaxis might be a more appropriate and pragmatic 
approach.[31]

Liver fibrosis assessment was recommended by Asian-
Pacific clinical practice guidelines on the management of HBV. 
Resolved HBV patients with a moderate risk of reactivation 
without advanced fibrosis or cirrhosis should be monitored 
with serum ALT (± HBV DNA) testing every 3 months. At the 
same time, patients with baseline advanced fibrosis or cirrhosis 
should receive antiviral prophylaxis.[32]

The limitations of the present study were retrospective design, 
relatively small number of patients and short follow-up period. 
Accordingly, HBVr that might appear during prolonged immu-
nosuppression couldn’t be evaluated in our study. Another lim-
itation was the heterogeneity regarding the underlying diseases, 

Table 4

Outcomes of the studied patients during the 12 months follow up periods.

Parameters 

Without antiviral prophylaxis group (Number: 31) With antiviral prophylaxis group (Number: 33)

P value Number % Number % 

HBV reactivation 1 3.23 0 0 .4844
HBV-related hepatitis 1 3.23 0 0 .4844
HBV-unrelated hepatitis 4 12.90 4 12.12 .000

HBV = hepatitis B virus.
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type and durations of therapeutic immunosuppressive regimens, 
and serological status of anti-HBs.

5. Conclusion
Based on this retrospective study, close monitoring was equal 
to antiviral prophylaxis regarding the outcome of resolved 
HBV patients who received moderate risk immunosuppressive 
therapy. HBV treatment should be commenced once HBVr is 
confirmed. Yet, further prospective long-term follow-up studies 
involving a larger number of patients are warranted to confirm 
these suggestions.
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