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Hepatitis B Reactivation and Antiviral Prophylaxis in
Patients on Immunosuppressive Therapy

Immunostpresif Tedavi Alan Hastalarda Hepatit B Reaktivasyonu ve Antiviral
Profilaksi

® Yakup Gezer, ® Arzu Tarakgl

University of Health Sciences Tirkiye, Konya City Hospital, Clinic of Infectious Diseases and Clinical Microbiology, Konya, Ttirkiye

ABSTRACT

Objectives: Hepatitis B virus reactivation (HBVr) may occur in
patients receiving immunosuppressive therapy. The risk of HBVr
varies depending on the immunosuppressive agent used and
hepatitis serology. This study aimed to evaluate HBVr among
immunosuppressed patients with and without antiviral prophylaxis.
Materials and Methods: HB surface antigen (HBsAg)-
positive and/or HB core antibody-positive patients receiving
immunosuppressive therapy were retrospectively evaluated at a
single-center, tertiary-care hospital.

Results: A total of 224 patients were initially screened, and 153
were included in the study. The median age was 62 years (range,
52.5-72), and 50.3% were female. The rate of HBsAg positivity
was 21.6%, while HB surface antibody positivity was detected in
52.3% of patients. Antiviral prophylaxis was administered to 81.7 %
of patients: entecavir (75.2%), tenofovir disoproxil fumarate (TDF)
(19.2%), and tenofovir alafenamide (TAF) (5.6%). HBVr was not
observed in patients receiving antiviral prophylaxis, whereas two
cases occurred in patients not receiving prophylaxis (p=0.033).
One of these patients was receiving rituximab-based therapy, and
the other was on corticosteroid treatment. WWhen patients were
stratified by risk group, rates of HBVr among patients who did not
receive prophylaxis were 50% in the high-risk group, 25% in the
moderate-risk group, and 0% in the low-risk group.

Conclusion: HBVr may occur in immunosuppressed patients.
In these patient groups, hepatitis serologic testing should be
performed, and antiviral prophylaxis should be administered
according to the immunosuppressive regimen. Entecavir, TDF and
TAF appear to be both effective and safe. Patients without antiviral
prophylaxis should be closely monitored.

Keywords: Anti-HBc-positive, antiviral prophylaxis, corticosteroids,
HBsAg positive, immunosuppressive therapy, rituximab

0z

Amac: Hepatit B virls reaktivasyonu (HBVr), immunostpresif
tedavi goren hastalarda ortaya cikabilir HBVr riski, kullanilan
immUnostpresif ajana ve hepatit serolojisine bagli olarak
degisir. Bu calismanin amaci, antiviral profilaksi alan ve almayan
immUnostprese hastalarda HBVr'yi degerlendirmektir.

Gerec ve Yontemler: HB virlistiintn ytizey antijeni (HBsAg) pozitif
ve/veya HB cekirdek antikoru pozitif hastalar, retrospektif olarak tek
merkezli, U¢lincl basamak bir hastanede incelendi.

Bulgular: Baslangicta 224 hasta tarandi ve 153 hasta calismaya
dahil edildi. Hastalarin medyan yasi 62 (52,5-72) yil ve %50,3'U
kadindi. HBsAg pozitifligi %21,6 ve HB ylizey antikoru pozitifligi
%52,3 idi. Antiviral profilaksi hastalarin %81,7'sine baslandi;
kullanilan ilaclar entekavir (%75,2), tenofovir disoproksil fumarat
(TDF) (%19,2) ve tenofovir alafenamid (TAF) (%5,6) idi. Profilaksi
alan grupta HBVr gozlenmezken, profilaksi almayan iki hastada
HBVr saptandi (p=0,033). Bu hastalardan biri rituksimab bazli
tedavi, digeri ise kortikosteroid aliyordu. Risk gruplarina gore
siniflandirildiginda, profilaksi almayan hastalarda HBVr orani
ylksek risk grubunda %50, orta risk grubunda %25 iken, duistk
risk grubunda gézlemlenmedi.

Sonug: HBVr imminosiprese hastalarda gortlebilmektedir. Bu
hasta gruplarinda hepatit serolojisi taranmali ve immUunostpresif
rejime gore uygun antiviral profilaksi uygulanmalidir. Entekavir, TDF
ve TAF etkili ve glvenli secenekler olarak gorinmektedir. Antiviral
profilaksi almayan hastalar takip sirasinda yakindan izlenmelidir.
Anahtar Kelimeler: Anti-HBc pozitif, antiviral profilaksi,
kortikosteroidler, HBsAg pozitif, immunosupresif tedavi, rituksimab
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Introduction

Hepatitis B virus reactivation (HBVr) is a complication that
can develop in patients receiving immunosuppressive therapy
for autoimmune or rheumatologic diseases, or chemotherapy for
cancer. People who have been previously exposed to HBV are at
risk of developing this complication. Although it depends on the
immunosuppressive agent used, this risk is higher in people with
HB surface antigen (HBsAg)-positive/HB core antibody (anti-HBc)-
positive serology than in those with HBsAg-negative/anti-HBc-
positive serology. The clinical presentation of HBVr can range from
asymptomatic infection to liver failure (1,2). In people with prior
HBV infection, the cccDNA of HBV remains latent in hepatocytes,
and when immunity is reduced by various immunosuppressive
drugs, reactivation of HBV can occur (3,4). There is still no
standardized approach for the prevention of HBVr. For this reason,
different groupings have been made to determine the risk of
HBVr, and it has been suggested that the decision regarding
antiviral prophylaxis should be made according to these groupings.
The risk of HBVr is classified as high if it is greater than 10%,
moderate if it is between 1% and 10%, and low if it is less
than 1%. Antiviral prophylaxis is recommended to be initiated
two weeks before the start of immunosuppressive therapy and
discontinued 6 to 12 months after the end of immunosuppressive
therapy. The immunosuppressive agents responsible for HBVr
are mainly cytotoxic chemotherapeutics, B-cell suppressors, anti-
tumor necrosis factor (TNF) agents, immune checkpoint inhibitors,
tyrosine kinase inhibitors, and corticosteroids. New targeted
biologic agents are introduced daily, and the effects of many of
these agents on HBVr are not fully understood (5,6,7,8). The aim
of this study was to evaluate the presence of HBVr in patients
receiving immunosuppressive therapy.

Materials and Methods

We retrospectively collected and analyzed the medical records
of patients for whom the infectious diseases department was
consulted for evaluation of HBV prophylaxis at a tertiary care
hospital between January 2021 and March 2024. Patients from
different departments with hepatitis serology who were scheduled
for immunosuppressive treatment for primary diseases were
evaluated.

In our institution, the departments of hematology, oncology,
rheumatology, gastroenterology, and neurology routinely request
HBV screening prior to initiating immunosuppressive therapy. At
baseline, HBV serology [HBsAg, HB surface antibody (anti-HBs),
and anti-HBc]| is assessed in all patients. Patients with HBsAg
positivity or isolated anti-HBc positivity are referred for an infectious
diseases consultation to guide antiviral prophylaxis and follow-up
care planning. According to the available medical records, patients
underwent liver function testing, including alanine aminotransferase
(ALT) and aspartate aminotransferase (AST), approximately every
three months to monitor for signs of active hepatitis. In cases of
elevated liver enzyme levels, HBsAg and HBV-DNA levels were
subsequently evaluated.

Patients aged 18 years and older were included in the studly.
Patients on antiviral therapy for chronic HBV and those with

insufficient documentation were excluded. Age, sex, primary
disease, immunosuppressive therapy, HBV serology, AST, ALT, HBV-
DNA, and antiviral agents initiated for prophylaxis were recorded.
Patients were categorized as being at high, moderate, or low-risk
of HBVr according to guideline recommendations (9). HBVr was
defined as either the de novo detectability of HBV-DNA in patients
with previously undetectable levels or a >10-fold increase in HBV-
DNA from baseline values (9).

Statistical Analysis

Statistical analyses were performed with SPSS version 26.0
(IBM Corp., Armonk, NY, USA). The Shapiro-Wilk test was used
to assess the distribution of continuous variables. The median and
interquartile range (IQR) (IQR: 25"-75" percentile) are reported
for continuous variables that are not normally distributed, and
categorical variables are presented as frequencies and percentages.
Categorical variables were compared using the chi-square test.
Fisher's exact test was employed when the expected cell counts
were fewer than five. A p-value of <0.05 was considered statistically
significant.

Ethics

This study was conducted in accordance with the principles
of the Declaration of Helsinki. Ethical approval was obtained
from KTO-Karatay University Non-Drug and Non-Medical Device
Research Ethics Committee (approval no: 2024/013, date:
07.06.2024).

Results

Hepatitis serology was analyzed in 224 patients who were
referred from different departments of the hospital to the
infectious diseases department for HBV prophylaxis. When the
retrospective records were analyzed, 22 patients with missing
data on immunosuppressive treatment were excluded. The 49
anti-HBc-negative patients were excluded from the study because
they were not at risk of HBVr. One hundred and fifty three patients
with HBsAg(+/-) and anti-HBc(+) status were included (Figure 1). Of
the 153 patients, 33 (21.6%) were HBsAg-positive and 80 (52.3%)
were anti-HBs-positive. The median (IQR) age of the patients was
62 (52.5-72) years, and 77 (50.3%) were female (Table 1). Among
patients with detectable baseline HBV-DNA levels, the median
(IQR) was 230 IU/mL (90-3009).

Patients were grouped according to the immunosuppressive
treatments they received with regard to HBvr Of the study
population, 53 patients (34.6%) were classified as high-risk, 37
(24.2%) as moderate-risk, and 63 (41.2%) as low-risk.

HBV antiviral prophylaxis was initiated in 125 (81.7%) patients
(Table 2). The antivirals used were entecavir (n=94, 75.2%),
tenofovir disoproxil fumarate (TDF) (n=24, 19.2%), and tenofovir
alafenamide (TAF) (n=7, 5.6%). One patient receiving entecavir
was switched to TDF due to an allergic reaction. The median
follow-up duration (IQR) was 10 (6-18) months.

Among the 28 patients (18.3%) who did not receive
antiviral prophylaxis, two were classified as high-risk and were
receiving rituximab-based regimens and anthracycline-group
immunosuppressive agents. HBVr occurred in one patient
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Figure 1. HBV reactivation associated with serologic profiles and antiviral prophylaxis
HBV: Hepatitis B virus, HBsAg: Hepatitis B surface antigen, Anti-HBc: Hepatitis B core antibody, IgG: Immunoglobulin G

treated with a rituximab-based regimen. Four patients in the
moderate-risk group did not receive prophylaxis. These patients
were receiving corticosteroid therapy, and one had HBVr.
Twenty-two patients were identified as low-risk, including
seven on corticosteroids, six on conventional synthetic disease-
modifying antirheumatic drugs (DMARDs), and nine on anti-TNF
agents. All nine patients receiving anti-TNF therapy (including
four receiving etanercept, three receiving golimumab, and two
receiving adalimumab) were HBsAg-negative. No HBVr was
observed in this low-risk group.

HBVr was not observed in HBsAg-positive or anti-HBs-positive
patients; two cases occurred in HBsAg-negative patients (0/33 vs.
2/120; p=1.000) and in anti-HBs-negative patients (0/80 vs. 2/73;
p=0.226). In contrast, HBVr occurred only in patients who did
not receive antiviral prophylaxis (0/125 vs. 2/28; p=0.033). Table 3
summarizes the characteristics of patients who developed HBVr.

Discussion

In this study, antiviral prophylaxis was administered to 96.2%
of high-risk, 89.2% of moderate-risk, and 65.1% of low-risk
patients. Entecavir was the predominant antiviral agent (75.2%).
No cases of HBVr occurred among patients receiving prophylaxis,
whereas HBVr was observed in two of 28 patients (7.1 %) without
prophylaxis. When stratified by risk, the HBVr rate in patients
without prophylaxis was 50% (1/2) in the high-risk group, 25% (1/4)
in the moderate-risk group, and not observed in the low-risk group.

Incountries with HBsAg prevalence above 2 %, hepatitis serology
screening is recommended before initiating immunosuppressive
therapy (5). In Turkiye, a seroprevalence study reported HBsAg
and anti-HBc positivity rates of 4% and 30.6%, respectively (10).
Because Turkiye is a country of moderate endemicity for HBV,

HBV serology screening is required prior to immunosuppressive
treatment.

In a multicenter study of patients with hematologic malignancies
receiving rituximab-based chemotherapy, HBVr was more common
in those without antiviral prophylaxis (11). In our study, among 34
patients receiving rituximab-based therapy, only one patient—who
did not receive prophylaxis—developed HBVr. No cases occurred
among patients receiving prophylaxis. Current guidelines classify
rituximab-containing regimens as high-risk and recommend antiviral
prophylaxis (5,9). Although the number of cases in our study was
small, our findings support these recommendations and highlight
the importance of guideline implementation.

HBVr has been frequently reported in patients receiving anti-
CD20 or anti-TNF therapy, though data on newer monoclonal
antibodies remain limited (12). Recent evidence suggests that
treatment with biologic or targeted synthetic DMARDSs in patients
with rheumatoid arthritis who are HBsAg-negative/anti-HBc-
positive may increase the risk of HBVr (13). While some studies
report minimal risk in anti-TNF-treated HBsAg-negative/anti-HBc-
positive patients, others indicate a risk ranging from 0.4% to
6% (14,15,16,17). In our cohort, none of the nine low-risk,
isolated anti-HBc-positive patients who received anti-TNF therapy
without prophylaxis developed HBVr. These findings suggest that
HBsAg-negative/anti-HBc-positive patients, unlike patients with
HBsAg-positive serology, have a lower risk of HBVr with anti-TNF
therapy. Accordingly, close clinical and laboratory monitoring with
a preemptive strategy appears preferable to routine prophylaxis,
minimizing unnecessary antiviral exposure.

In patients with multiple sclerosis (MS) receiving ocrelizumab,
HBVr occurred in 28.6% of patients not receiving antiviral
prophylaxis, while no cases were observed in those receiving
prophylaxis (18). However, a multicentre study reported no cases
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Table 1. Demographic and clinical characteristics of the patients

Table 1. Continued

Variables n=153 Variables n=153

Age, years, median (IQR) 62 (52.5-72) Antiviral prophylaxis agent, n (%)

Gender, n (%) Entecavir 94 (75.2)

Male 76 (49.7) Tenofovir disoproxil fumarate 24 (19.2)

Female 77 (50.3) Tenofovir alafenamide 7 (5.6)

Follow-up duration, months, median (IQR) 10 (6-18) Numerical variables were shown as median (IQR 25-75%). *": Median anti-HBs titer

N was calculated among patients with anti-HBs positive patients (=10 IU/L); categorical
Diseases, n (%) variables were expressed as number (%). Anti-TNF: Anti-tumor necrosis factor,
Rheumatoid arthritis 33 (21.6) csDMARDs: Conventional synthetic disease-modifying antirheumatic drugs, AST:

Aspartate aminotransferase, ALT: Alanine aminotransferase, HBV: Hepatitis B virus,
Lymphoma 29 (18.9) IQR: Interquartile range, HBsAg: Hepatitis B surface antigen, Anti-HBs: Hepatitis B
Multiple myeloma 22 (14.4) surface antibody, Anti-HBc: Hepatitis B core antibody
Ankylosing spondylitis 17 (11.1)
Leukemia 15 (9.8) of HBVr among anti-HBc-positive patients with MS who received
Immune thrombogytopenic purpura 17.2) rituximab or ocrehzumgb, |rrespe§t|ve of ant|IV|ra| prophylams (19).

- - Although data in the literature differ regarding the risk of HBVr,
Multiple sclerosis 6 (3.9) . . . .

- - - the recently published American Gastroenterological Association
Autoimmune hemolytic anemia 639 guideline places ocrelizumab in the same high-risk category as
Psoriatic arthritis 3(2) rituximab (9). In our study, all patients treated with ocrelizumab
Others 11(7.2) received antiviral prophylaxis, and no cases of HBVr were observed.
Baseline hepatitis serology, n (%) The degree of immunosuppression induced by corticosteroids
HBsAg (+) 33 (21.6) depends on dose and duration. In patients receiving moderate- to
HBsAg () 120 (78.4) high-dose corticosteroids for more than four weeks, HBsAg-
Anti-HESE 80 (52.3) positive individuals are classified as high-risk, while HBsAg-
Ant-HESRE 73 (47.7) Qeganve/anﬂ—HBc—pos!tlve individuals gre con.5|dered moderate-
P risk. When treated with low-dose corticosteroids for four weeks,

nti-H e : 153 (S HBsAg-positive and HBsAg-negative/anti-HBc-positive patients
Anti-HBs titer** (IU/L), median (IQR) 160 (60-1000) are classified as moderate- and low-risk, respectively (9). In our
Baseline AST level (U/L), median (IQR) 24 (19-29) study, nine HBsAg-negative/anti-HBc-positive patients received
Baseline ALT level (U/L), median (IQR) 25 (20-30) corticosteroids without antiviral prophylaxis (two moderate-risk and
Baseline HBV-DNA status seven low-risk). HBVr occurred in one of the two moderate-risk
Deteciall 19 (45.2) patients (50%, 1/2). Risk stratification for HBVr should consider

corticosteroid dose and duration; and clinicians should remain
Undetectable 23 (54.8) ort ' dration. el . '
vigilant even for moderate-risk patients.
Immunosuppressive agents used, n (%) . ) . L
= — Previous studies have suggested that anti-HBs positivity,
m 1 | . . . .

.e ? ada seéses particularly an anti-HBs titer above 100 IU/L, may have a protective
Rituximab-based regiffiens 34 (22.2) effect against HBVr (13,20). The findings of our study are consistent
Corticosteroids 20 (13.1) with this observation. Among the 14 patients who were anti-HBs
Bortezomib-based regimen 15(9.8) positive and did not receive antiviral prophylaxis (11 of whom had
Anthracyclines 6 (3.9) anti-HBs titers >100 IU/L), none experienced HBVr. These patients
Antimetaboie 4(2.6) were classified as belonging to the low-risk group. Although a
Tyrosine kinasSENED 30 ggnerahza‘qon gannot be made Abeoausfe of the- small sample
B ool FE . 2 size and inclusion of only low-risk patients, anti-HBs positivity

"ol YMPTOTHSES : may contribute to the prevention of HBVr; this finding should be
Others 7 (4.6) investigated further in larger patient populations.

Rheumatological diseases Increasing awareness of HBVr has led to more frequent
Anti-TNF 30(19.6) hepatitis serological screening and identification of patients who
csDMARDs 9(5.9) are HBsAg(-)/anti-HBc(+). However, this has also resulted in
csDMARS+corticosteroids 9(5.9) unnecessary antiviral prophylaxis among low-risk individuals (21).
Anti-TNF+csDMARDs 8(5.2) Consistent with this observation, 65.1% of our low-risk group
NeurologicalUiiIE repgved prophylaxis. In acco'rda.nce with current guidelines, close

" clinical and laboratory monitoring may be preferred for these

Ocrelizumab 6 (3.9)

patients.
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Table 2. Use of HBV antiviral prophylaxis according to immunosuppression risk stratification

High (n=53) Moderate (n=37) Low (n=63) Total (n=153)
Use of antiviral prophylaxis (yes) 51 (96.2%) 33 (89.2%) 41 (65.1%) 125 (81.7%)
Use of antiviral prophylaxis (no) 2 (3.8%) 4(10.8%) 22 (34.9%) 28 (18.3%)

HBV: Hepatitis B virus

Table 3. Clinical and demographic characteristics of patients with HBV reactivation

Patient characteristics Patient 1 Patient 2
Age 49 78
Gender Male Female

Disease Non-Hodgin’s lymphoma

Autoimmune hemolytic anemia

Treatment for the primary

Rituximab-based chemotherapy (cyclophosphamide,

Dexamethasone+mycophenolate mofetil

disease adriamycin, vincristine, methylprednisolone)

Antiviral prophylaxis No No
HbsAg Negative Negative
Anti-HBc Positive Positive
Anti-HBs (IU/L) Negative Negative
HBV-DNA (IU/mL) = 967

HBVr risk status High Moderate
After reactivation

HBV-DNA (IU/mL) 20000000 8560518
ALT (U/L) 45 223

Initiated antiviral therapy Entecavir Tenofovir disoproxil fumarate
6" month follow-up

HBV-DNA (IU/mL) 18193 2670

ALT (U/L) 42 58

12" month follow-up

HBV-DNA (IU/mL) 0 0

ALT (U/L) 31 34

HBVr: Hepatitis B virus reactivation, ALT: Alanine aminotransferase, HBsAg: Hepatitis B surface antigen, Anti-HBs: Hepatitis B surface antibody, Anti-HBc: Hepatitis B core antibody:

Study Limitations

This study has some limitations because it was a single-center,
retrospective study. Because the number of patients who did
not receive antiviral prophylaxis was small, the results cannot be
generalized. We believe that this study contributes to the literature
by reporting outcomes for patients who did or did not receive
antiviral prophylaxis with respect to HBVr.

Conclusion

The incidence of HBVr may vary depending on the patient’s
immunosuppressive status. Therefore, these patients should
undergo hepatitis serology screening. The decision to administer
antiviral prophylaxis should be based on the patient’s level of risk.
In this study, no cases of HBVr were observed among patients who
received prophylaxis. Entecavir, TDF and TAF represent effective
and safe options for HBVr prevention. Patients not receiving
antiviral prophylaxis should be closely monitored for HBVr.

Ethics

Ethics Committee Approval: Ethical approval was obtained
from KTO-Karatay University Non-Drug and Non-Medical Device
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nature of the study.
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