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Hepatitis-B virus reactivation during Immunosuppressive therapy:
Clinical observations from a tertiary care center
Bekir Tunca’, Nevin ince?, Sengiil Cangiir?

ABSTRACT

Objectives: This study evaluated the incidence of hepatitis-B virus reactivation (HBVr) in patients receiving
immunosuppressive therapy and examined the association between anti-HBs titers and reactivation risk in routine
clinical practice.

Methodology: This retrospective study was conducted at Duzce University Faculty of Medicine Hospital between 2017
and 2020. Adult patients (=18 years) receiving immunosuppressive therapy and monitored for HBVr were included. A
total of 166 patients who were either HBsAg (+) or HBsAg (-) with anti-HBc positivity were analyzed. Demographic and
clinical characteristics, type of immunosuppressive therapy, antiviral prophylaxis use, HBV serological markers, HBV
DNA levels, and HBVr episodes were obtained from medical records. Patients were categorized into three groups based
on their serological status and prophylaxis use: HBsAg (-) / anti-HBc (+) patients not receiving antiviral prophylaxis
constituted Group-1 (n=104), HBsAg (-) / anti-HBc (+) patients receiving antiviral prophylaxis constituted Group-2
(n=46), and HBsAg (+) patients receiving antiviral prophylaxis constituted Group-3 (n=16). Statistical analyses were
performed using SPSS version 22.0, with p < 0.05 considered statistically significant.

Results: The mean age of the cohort was 54 + 12.7 years, and 42.1% were male. Most patients were HBsAg (-) / anti-
HBc (+) (90.4%), while 9.6% were HBsAg (+). Antiviral prophylaxis was administered to 37.3% of patients. HBVr occurred
in 17.3% of HBsAg (-) / anti-HBc (+) patients without prophylaxis and was significantly more frequent in those with
anti-HBs titers <100 mIU/mL than in those with titers 2100 mIU/mL (p = 0.049). Among HBsAg (-) / anti-HBc (+) patients
receiving prophylaxis, HBVr was observed in 8.7%. Only one HBVr episode occurred among HBsAg (+) patients receiving
prophylaxis.

Conclusion: HBVr risk during immunosuppressive therapy is shaped by HBsAg status, antiviral prophylaxis, and anti-HBs
titers. Prophylaxis markedly reduces risk, while anti-HBs titers =100 mIU/mL provide additional protection and may
guide individualized prophylaxis strategies.
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reversion to HBsAg positivity (reverse seroconversion)
in patients with inactive chronic hepatitis B or
resolved HBV infection.5* HBV reactivation may occur
in HBsAg (-) / anti-HBc (+) individuals receiving
immunosuppressive therapy (IST); therefore, careful
assessment of HBV serological status is essential when
IST is being considered.””

Current international  guidelines  uniformly
recommend screening all patients scheduled to receive
IST for HBV infection using the serological markers
HBsAg, anti-HBs, and total anti-HBc; the importance
of pre-treatment HBV screening prior to the initiation
of biological therapy has been further emphasized
in recent real-world studies.!® The risk of HBVr is
influenced by the patient’s virological status, host-
related factors, and the type, intensity, and duration of
IST. Accordingly, guidelines stratify HBVrrisk into low,
moderate, and high categories based on HBV serology
and the immunosuppressive regimen employed.>%'
In patients requiring antiviral prophylaxis, initiation
of prophylaxis with agents that have a high barrier to
resistance is recommended.”"

Although HBVr is a well-recognized clinical entity in
patients receiving IST, data regarding the impact of anti-
HBs levels on the risk of reactivation remain limited.
Available studies suggest that anti-HBs positivity and
higher antibody titers in patients with resolved HBV
infection may be associated with a reduced risk of
HBVr. Although the 2025 EASL guidelines recognize
anti-HBs titers 2100 mIU/mL as a factor associated
with reduced HBVr risk, no global consensus exists
on a specific quantitative threshold to ensure safety
during moderate-to-high-risk immunosuppressive
therapy.”*®

In this retrospective study, HBVr was evaluated in
patients receiving IST, with the aim of exploring the
association between anti-HBs titers and HBVr, an
aspect that has been addressed in a limited number of
previous studies.

METHODOLOGY

This retrospective study included adult patients (=18
years) receiving IST in various departments of Duzce
University Faculty of Medicine Hospital and followed

Patients assessed for eligibility (n=206)

l

Excluded (n=40)

Irregular follow-up or lost to follow-up
Prior chronic hepatitis B treatment
Co-infection (HCV, HIV, HDV)
Non-viral liver disease
Age <18 years / Incomplete data

l

Patients included in analysis (n=166)

l

Group-1 (n=104)

Group-2 (n=46)

Group-3 (n=16)

HBsAg(-), anti-HBc(+) HBsAg(-), anti-HBc(+) HBsAg(+)
No antiviral prophylaxis Antiviral prophylaxis Antiviral prophylaxis
Fig.1: Flow Diagram of Patient Selection and Group Allocation.
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at the Infectious Diseases Outpatient Clinic for HBVr
risk between January 2017 and December 2020. A
total of 166 patients who were HBsAg (+) or HBsAg
(-) / anti-HBc (+) with available follow-up data were
enrolled.

Ethical Approval: This study was conducted after
receiving approval from our university’s ethics
committee (Approval ID: 2020/01, dated January 20,
2020).

Demographic characteristics, IST types and
indications, HBV serological markers, HBV DNA
levels, and HBVr status were obtained retrospectively
from medical records and the hospital electronic
database. Antiviral agents used for prophylaxis
were also recorded. Antiviral prophylaxis decisions
were made individually based on the patient’s
serological status, underlying diagnosis, and the type
of immunosuppressive agent used, in the absence
of a standardized institutional protocol. Treatment
adherence was assessed through clinical evaluation
at follow-up visits, as objective measures such as pill
counts or pharmacy records were not available.
Exclusion Criteria: Patients previously treated for
chronic hepatitis B, those with hepatitis C, HIV, or
hepatitis D co-infection, those with non-viral liver
diseases, individuals with follow-up shorter than six
months, patients younger than 18 years, and cases with
incomplete data were excluded. Patient enrollment
and group allocation are shown in Fig.1.

Laboratory tests: Laboratory monitoring of patients
receiving IST and followed for HBVr comprised
assessment of HBV serological markers, including
HBsAg, HBeAg, anti-HBe, anti-HBs, and total anti-
HBc, together with HBV DNA levels and liver
biochemical parameters. All serological analyses and
HBV DNA testing were conducted at the hospital’s
central laboratory wusing validated commercial
assays, with HBV DNA quantification performed
by real-time polymerase chain reaction. HBV DNA
levels and serological markers were monitored at
three-month intervals throughout the duration of
immunosuppressive therapy.

Definition of HBV reactivation: HBV reactivation in the
present study was determined according to predefined,
serology-specific criteria. Among HBsAg (+) patients,
reactivation was considered present when HBV DNA
became detectable again or showed an increase of at
least tenfold. In contrast, for HBsAg (-) / anti-HBc (+)
individuals, HBVr was identified by the occurrence of
HBsAg seroconversion and/or the detection of HBV
DNA that had previously been undetectable.*> The
100 mIU/mL cut-off value for anti-HBs was selected
based on previously published literature suggesting a
protective effect at this threshold.

Statistical analysis: Study variables were analyzed
using appropriate descriptive statistical methods.
Measures of central tendency and dispersion were
selected according to data characteristics, with
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continuous variables summarized as either mean
values with standard deviations or median values
with corresponding ranges. Categorical variables were
expressed as counts and proportions. The Shapiro-
Wilk test was applied to evaluate distributional
assumptions. Statistical analyses were conducted
using IBM SPSS Statistics for Windows (version 22.0;
IBM Corp., Armonk, NY, USA), and results were
considered statistically significant at a two-tailed p
value of less than 0.05.

RESULTS

A total of 166 patients were included in the study.
Of these, 70 (42.1%) were male and 96 (57.9%) were
female, with a mean age of 54 + 12.7 years (range: 27-
83). Serological evaluation showed that 150 patients
(90.4%) were HBsAg(-)/anti-HBc(+), while 16 patients
(9.6%) were HBsAg (+) /anti-HBc (+).

Antiviral prophylaxis was administered to 62
patients (37.3%), whereas 104 patients (62.7%) were
followed without prophylaxis. The majority of
patients were followed in the Physical Medicine and
Rehabilitation Clinic (n=152), and the remaining 14
patients were followed in the Dermatology Clinic. All
biological agents used in the study were classified as
having a moderate risk for HBVr. The demographic
characteristics, underlying diagnoses, biological

Table-I: Demographic, clinical and
HBYV serological characteristics of patients
receiving immunosuppressive therapy (n=166).

Characteristics n (%)
Age (min-max) (years) 54 +12.7 (27-83)
Gender

Male 70 (42.1)
Female 96 (57.8)
Diagnosis

Rheumatoid arthritis 73 (43.9)
Ankylosing spondylitis 62 (37.3)
Psoriatic arthritis 17 (10.2)
Psoriasis 14 (8.4)
HBsAg (+) / anti-HBc (+) 16 (9.6)
HBsAg (-) / anti-HBc (+) 150 (90.4)
Biological agent class

Anti TNF 146 (88)
Anti-IL 13 (7.8)
JAK inhibitor 7 (4.2)

Anti-TNF: tumour necrosis factor inhibitors,
Anti-IL: interleukin inhibitors, JAK: Janus kinase,
HBV: Hepatitis B virus;

HBsAg: Hepatitis B surface antigen;

anti-HBc: Hepatitis B core antibody;

anti-HBs: Hepatitis B surface antibody.
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agents, and HBV serological profiles of the patients are
summarized in Table-I.

Based on serological status and antiviral prophylaxis
use, patients were classified into three groups:

e HBsAg (-) / anti-HBc (+) patients without antiviral
prophylaxis (Group-1, n=104)

e HBsAg (-) / anti-HBc (+) patients receiving
antiviral prophylaxis (Group-2, n=46)

* HBsAg (+) patients receiving antiviral prophylaxis
(Group-3, n=16)

Among the 104 HBsAg (-) / anti-HBc (+) patients
who did not receive antiviral prophylaxis, HBVr was
detected in 18 patients (17.3%). Patients with and
without HBVr were compared according to sex, age
(<65 vs. 265 years), indication for initiation of IST,
type of biological agent, and anti-HBs titer (<100 vs.
2100 mIU/mL). There were no significant differences
between the groups in terms of sex, age group,
underlying diagnosis, or the biological agent used (p
values >0.05 for all comparisons).

No cases of HBsAg reverse seroconversion or
biochemical hepatitis were observed; reactivation was
limited to the virological level and defined solely by the
detection of HBV DNA (>10 IU/mL). The rate of HBVr

was significantly higher in patients with anti-HBs titers
<100 mIU/mL compared with those with titers 2100
mlIU/mL (p=0.049). This association is summarized in
Table-II.

To further evaluate the independent association
between anti-HBs titer and HBVr, a multivariate
logistic regression analysis was performed including
sex, age (265 years), underlying diagnosis, biological
agent class, and anti-HBs titer (<100 mIU/mL) as
covariates. Anti-HBs titer <100 mIU/mL was identified
as a potential independent predictor of HBVr (OR:
3.163, 95% CI: 1.064-9.397, p=0.038), while sex,
age, diagnosis, and biological agent class were not
independently associated with reactivation risk. The
results are presented in Table-III.

HBVr was detected in 4 out of 46 patients in Group-2
(8.7%). In these patients, reactivation was limited to
the virological level, confined to HBV DNA positivity;
no HBsAg seroconversion or biochemical hepatitis
findings were observed. Two of the patients who
developed HBVr were receiving TDF prophylaxis, and
two were receiving ETV prophylaxis. The HBV DNA
levels of the four patients who developed virological
reactivation despite prophylaxis were 2,860, 120, 1,460,

Table-II: Clinical characteristics associated with HBV reactivation in HBsAg (-) /
anti-HBc (+) patients not receiving antiviral prophylaxis (Group-1, n=104)

HBVr
Characteristics p value
Present (n:18) Absent (n:86) Total (n:104)
n % n % n %
Female 9 19.6 37 80.4 46 100
Gender 0.588*
Male 9 155 49 84.5 58 100
<65 12 16.2 62 83.8 74 100
Age 0.644*
>65 6 20.0 24 80.0 30 100
Rheumatoid arthritis 7 14.6 41 85.4 48 100
Ankylosing spondylitis 8 211 30 78.9 38 100
Diagnosis 0.461*
Psoriasis 2 33.3 4 66.7 6 100
Psoriatic arthritis 1 8.3 11 91.7 12 100
Anti-TNF 15 16.3 77 83.7 922 100
Biological "y i 1y 2 25 6 75 8 100 0.545"
agent class
JAK inhibitor 1 25 3 75 4 100
>100 7 11.3 55 88.7 62 100
Anti-HBs "
(mIU/m) <100 11 26.2 31 73.8 42 100 0.049
Total 18 17.3 86 82.7 104 100

*: Pearson’s chi-square test, #: Fisher-Freeman-Halton test HBVr, hepatitis B virus reactivation;
Anti-TNF, tumour necrosis factor inhibitors; Anti-IL, interleukin inhibitors; JAK, Janus kinase.
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Table-III: Multivariate logistic regression analysis of factors associated with HBV reactivation
in HBsAg (-) / anti-HBc (+) patients without antiviral prophylaxis (Group-1, n=104).

Variable OR 95% CI p

Sex (female vs male) 0.923 0.294-2.902 0.892
Age 265 years 0.809 0.231-2.833 0.740
Diagnosis - - 0.495
Biological agent class — - 0.677
Anti-HBs <100 mIU/mL 3.163 1.064-9.397 0.038*

Diagnosis (rheumatoid arthritis, ankylosing spondylitis, psoriasis, psoriatic arthritis) and biological agent class (anti-
TNF, anti-IL, JAK inhibitor) were included as categorical covariates; individual subgroup OR values are not shown
due to limited subgroup sizes. OR, odds ratio; CI, confidence interval; Anti-HBs, hepatitis B surface antibody; Anti-
TNF, tumour necrosis factor inhibitors; Anti-IL: interleukin inhibitors; JAK, Janus kinase.

Table-IV: Clinical characteristics associated with HBV reactivation in
HBsAg (-) / anti-HBc (+) patients receiving antiviral prophylaxis (Group-2, n=46).

HBVr
Characteristics
Present (n:4) Absent (n:42) Total (n:46) P value
n % n % n %
Female 1 5.6 17 94.4 18 100
Gender 0.999%
Male 3 10.7 25 89.3 28 100
<65 3 9.7 28 90.3 31 100
Age 0.999%
>65 1 6.7 14 93.3 15 100
Rheumatoid arthritis 2 10 18 90 20 100
Ankylosing spondylitis 1 59 16 9.1 17 100
Diagnosis 0.842%
Psoriasis 1 16.7 5 83.3 6 100
Psoriatic arthritis 0 0 3 100 3 100
Anti-TNF 3 7.1 39 92.9 42 100
Biological |\ i 11 1 333 2 66.7 3 100 0314
agent class
JAK inhibitor 0 0 1 100 1 100
TDF 2 13.3 13 86.6 15 100
Antiviral 0 0 3 100 3 100 0.699*
prophylaxis
ETV 2 7.1 26 92.8 28 100
>100 1 8.3 11 91.7 12 100
Anti-HBs "
(mIU/m) <100 3 8.8 31 91.2 34 100 0.999
Total 4 8.7 42 91.3 46 100

&: Fisher’s Exact Test, #: Fisher-Freeman-Halton Test, HBVr, hepatitis B virus reactivation;
TDF, tenofovir disoproxil fumarate; TAF, tenofovir alafenamide; ETV, entecavir;
Anti-TNF, tumour necrosis factor inhibitors; Anti-IL, interleukin inhibitors; JAK, Janus kinase.
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and 140 IU/mL, respectively, indicating low-level
reactivation. Reactivation was attributed to irregular
use of prophylaxis, and HBV DNA tested negative in
all four patients at the three-month follow-up. When
patients who developed HBVr and those who did not
were compared in terms of gender, age, underlying
disease diagnosis, antiviral agent used, and anti-
HBs titer 2100 mIU/mL, no statistically significant
differences were found between the variables. Analysis
by type of biological agent could not be performed due
to the limited number of patients who developed HBVT;
the relevant comparisons are presented in Table- IV.

Of the 16 patients in Group-3, TDF was used in eight,
TAF in one, ETV in two, and lamivudine (LAM) in
five as prophylaxis. HBVr was detected in one patient
receiving LAM. Due to the limited number of patients
who developed HBVr, statistical analysis could not
be performed with respect to age, underlying disease,
biological agent used, and type of antiviral prophylaxis;
the relevant findings are presented in Table-V.

DISCUSSION

Among patients with previous exposure to hepatitis
B virus who undergo IST without antiviral prophylaxis,
published data indicate a considerable variability in
HBVr rates, with reported frequencies ranging between
3.5% and 27.3%.° In the present study, patient grouping
was based on HBsAg status in conjunction with the use
of antiviral prophylaxis. Individuals who were HBsAg
(-) / anti-HBc (+) were divided into two subgroups
according to prophylaxis status, namely those without
antiviral prophylaxis (Group-1) and those receiving
prophylaxis (Group-2). Patients who were HBsAg
(+) and treated with oral antiviral prophylaxis were
analyzed separately as Group-3. In the present analysis,
HBVr occurred in 17.3% of patients in Group-1 and in
8.7% of those in Group-2. These findings are consistent
with previously published data.® Findings from a
meta-analysis including 468 patients with resolved
hepatitis B infection showed that HBVr was observed

Table-V: Clinical characteristics associated with HBV reactivation in
HBsAg (+) patients receiving antiviral prophylaxis (Group-3, n=16)

HBVr
Characteristics P value
Present (n:1) Absent (n:15) Total (n:16)
n % n % n %
Female 1 16.7 5 83.3 6 100
Gender 0.375%
Male 0 0 10 100 10 100
<65 1 6.3 15 93.8 16 100
Age -
>65 0 0 0 0 0 0
Rheumatoid arthritis 0 0 5 100 5 100
Ankylosing spondylitis 1 14.3 6 85.7 7 100
Diagnosis -
Psoriasis 0 0 2 100 2 100
Psoriatic arthritis 0 0 2 100 2 100
Anti-TNF 1 8.3 11 91.7 12 100
Biological "\ i py. 0 0 2 100 2 100 -
agent class
JAK inhibitor 0 0 2 100 2 100
TDF 0 0 8 100 8 100
TAF 0 0 1 100 1 100
Antiviral gy 0 0 2 100 2 100 )
prophylaxis
LAM 1 20 4 80 5 100
Total 1 6.3 15 93.8 16 100

&: Fisher Exact test, HBVr, hepatitis B virus reactivation; TDF, tenofovir disoproxil fumarate;
TAF, tenofovir alafenamide; ETV, entecavir; LAM, lamivudine;
Anti-TNF, tumour necrosis factor inhibitors; Anti-IL, interleukin inhibitors; JAK, Janus kinase.
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in eight cases, corresponding to a rate of 1.7%.Y7

According to data published by Perez-Alvarez et
al., HBVr was observed in 5.3% of individuals with
resolved HBV infection who were receiving anti-TNF
therapy, a rate that was lower than that found in our
study population.”® Consistent with our findings, an
HBVTr rate of 17.2% has also been reported by Solay et
al.’

Our study included a total of 46 patients in Group-2
who were HBsAg (-)/ anti-HBc (+) and receiving
antiviral prophylaxis. Within this cohort, antiviral
prophylaxis consisted of TDF in 15 patients, ETV
in 28 patients, and TAF in three patients. HBV
reactivation was identified in only four individuals
(8.7%) in this group, indicating a lower likelihood of
reactivation among patients receiving prophylaxis.
By comparison, HBVr occurred in 17.3% of patients
in Group-1 who were not given antiviral prophylaxis,
further suggesting a protective role of prophylactic
antiviral therapy. In the four patients who developed
HBVr despite prophylaxis, reactivation was limited
to virological findings, with no evidence of HBsAg
seroreversion or biochemical hepatitis. In this context,
the lower incidence of HBVr observed in Group-2
(8.7%) compared with Group-1 supports both the
effectiveness of the antiviral agents used and the
role of antiviral prophylaxis as a preventive strategy
against HBVr. HBVr occurred in two patients receiving
TDF and two receiving ETV, and non-adherence to
therapy was considered a possible contributing factor.
Consistent with these findings, a study from our
country reported HBVr in only one of 199 patients
receiving antiviral prophylaxis, which was attributed
to treatment discontinuation.”

Accumulating evidence suggests that both the
presence and magnitude of anti-HBs antibodies may
exert a protective effect against HBVr. Supporting
this concept, a meta-analysis involving 1,672 HBsAg
(-) / anti-HBc (+) patients treated for hematological
malignancies demonstrated a markedly higher
reactivation rate among anti-HBs (-) individuals (14%)
compared with those who were anti-HBs (+) (5%).In a
meta-analysis, the overall risk of HBVr among HBsAg
(-) / anti-HBc (+) patients receiving rituximab therapy
was reported to be 12.6% (95% CI: 8.3-18.8%); however,
the risk of reactivation varied significantly according to
anti-HBs status and titer, with the highest risk observed
in anti-HBs (-) patients (27.3%), decreasing to 13.8% in
those with anti-HBs levels <100 IU/mL, and reaching
a markedly low rate of 3.5% in patients with anti-HBs
levels 2100 IU/mL.' In our study, when patients with
anti-HBs levels 2100 mIU/mL and <100 mIU/mL
were compared, it was found that HBVr developed
significantly more in patients with low anti-HBs titers
(<100 mIU/mL) (p<0.05); this finding was consistent
with studies reporting that high anti-HBs titers may
be protective against HBVr. Although the difference in
HBVr rates based on anti-HBs titers reached borderline
statistical significance in univariate analysis (p=0.049),
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multivariate logistic regression analysis further
supported this association, identifying an anti-HBs titer
<100 mIU/mL as a potential independent predictor of
HBVr (OR: 3.163, 95% CI: 1.064-9.397, p=0.038). To the
best of our knowledge, this is one of the few studies
to evaluate a specific anti-HBs titer threshold as an
independent predictor of HBVr using multivariate
analysis in a real-world clinical setting; moreover,
data from intermediate-endemicity regions such as
Turkey remain underrepresented in the literature.
These findings should nonetheless be interpreted with
caution given the borderline significance and limited
sample size, and heterogeneity in immunosuppressive
drug doses and treatment durations may have further
influenced reactivation risk. Future prospective,
multicentre studies with larger patient cohorts are
needed to validate the 100 mIU/mL threshold and
inform evidence-based clinical guidelines.
International guidelines recommend the use of TDF,
TAF or ETV for antiviral prophylaxis prior to IST in
HBsAg (+) patients.”” In contrast, long-term use of
lamivudine is associated with high rates of antiviral
resistance; reported studies have shown resistance
rates of 14-30% in the first year, reaching 70% in the fifth
year.”! In a study by Huang et al., HBVr was observed
in 18 of 60 HBsAg (+) individuals receiving R-CHOP
chemotherapy with lamivudine prophylaxis (30%),
whereas reactivation was detected in only four of 61
individuals (6.6%) receiving entecavir prophylaxis.?? In
our study, antiviral prophylaxis was initiated in all 16
HBsAg (+) patients (Group-3), and antiviral treatment
was continued with TDF after HBVr was detected in
only one patient receiving lamivudine prophylaxis.

Limitations: This study has some limitations. The
study population is limited to patients followed up in
dermatology and physical medicine and rehabilitation
clinics who are in the intermediate risk group for
HBVr according to current guidelines; patients with
haematological malignancies and those receiving more
intensive immunosuppression were not evaluated.
Furthermore, the retrospective and single-centre
design, along with the limited sample size, restricts
the generalisability of the results. Other limitations
of the study include the inability to assess treatment
adherence using objective methods, the lack of HBV
resistance testing, and the definition of HBVr based
solely on virological markers without evidence of
severe clinical or biochemical hepatitis. Furthermore,
the borderline statistical significance observed at the
anti-HBs titer cutoff of <100 mIU/mL suggests that
larger patient cohorts may be needed to demonstrate
a more pronounced difference. Therefore, prospective,
multicentre studies involving larger patient groups are
needed to validate our findings.

CONCLUSIONS

Our study demonstrates that the risk of HBVr in
patients receiving IST depends not only on HBsAg
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status but also on the use of antiviral prophylaxis and
the quantitative level of anti-HBs titers. It was found
that antiviral prophylaxis significantly reduced the
risk of HBVr in HBsAg (-) / anti-HBc (+) patients,
while anti-HBs levels =100 mIU/mL provided an
additional protective effect. These findings suggest that
integrating anti-HBs titers into clinical decision-making
processes in patients at moderate risk may contribute
to optimising antiviral prophylaxis strategies.

Conflict of interest: None.
Grant Support & Financial Disclosures: None.

Use of Artificial Intelligence: Al-assisted tools were
used solely for language editing purposes.

REFERENCES

1. Global progress report on HIV, viral hepatitis and sexually
transmitted infections, 2021 [Internet]. [cited 2026 Jan 5]. Available
from: https:/ /www.who.int/ publications/i/item /9789240027077

2. Tozun N, Ozdogan O, Cakaloglu Y, Idilman R, Karasu Z, Akarca
U, et al. Seroprevalence of hepatitis B and C virus infections and
risk factors in Turkey: a fieldwork TURHEP study. Clin Microbiol
Infect. 2015;21(11):1020-1026. doi:10.1016/j.cmi.2015.06.028

3. Boonstra A, Sari G. HBV cccDNA: The Molecular Reservoir
of Hepatitis B Persistence and Challenges to Achieve Viral
Eradication. Biomolecules. 2025;15(1). doi:10.3390/biom15010062

4. Ali FS, Nguyen MH, Hernaez R, Huang DQ, Wilder J, Piscoya
A, et al. AGA Clinical Practice Guideline on the Prevention
and Treatment of Hepatitis B Virus Reactivation in At-Risk
Individuals. Gastroenterology. 2025;168(2):267-284. doi:10.1053/j.
gastro.2024.11.008

5. Terrault N, Lok A, McMahon B, Chang K, Hwang J, Jonas M, et al.
Update on Prevention, Diagnosis, and Treatment and of Chronic
Hepatitis B: AASLD 2018 Hepatitis B Guidance. Hepatology.
2018;67(4):1560-1599. doi:10.1002/hep.29800

6.  Perrillo RP, Gish R, Falck-Ytter YT. American Gastroenterological
Association Institute Technical Review on Prevention and Treatment
of Hepatitis B Virus Reactivation During Immunosuppressive Drug
Therapy. Gastroenterology. 2015;148(1):221-244.e3. doi:10.1053/j.
gastro.2014.10.038

7. Cornberg M, Sandmann L, Jaroszewicz J, Kennedy P, Lampertico
P, Lemoine M, et al. EASL Clinical Practice Guidelines on
the management of hepatitis B virus infection. ] Hepatol.
2025;83(2):502-583. d0i:10.1016/j.jhep.2025.03.018

8. Lau G, Yu ML, Wong G, Thompson A, Ghazinian H, Hou JL, et
al. APASL clinical practice guideline on hepatitis B reactivation
related to the use of immunosuppressive therapy. Hepatol Int.
2021;15(5):1031-1048. d0i:10.1007 /s12072-021-10239-x

9. Koksal AS, Toka B, Sadecolak M, Acar S, Tarik Eminler A, Tozlu
M, et al. Electronic Alert System Significantly Increases HBV
Screening Rates Before Immunosuppressive Treatments. Turk J
Gastroenterol. 2023;34(5):552-559. doi:10.5152/ tjg.2023.22297

10. Myint A, Tong MJ, Beaven SW. Reactivation of Hepatitis B Virus:
A Review of Clinical Guidelines. Clin Liver Dis (Hoboken).
2020;15(4):162-167. doi:10.1002/c1d.883

11. Qamar HY, Saeed MA, Hameed MR, Aamer M, Arshad U, Lal
A. Clinical Audit of screening Latent TB, Hepatitis-C, and Occult
Hepatitis-B in Rheumatoid arthritis” patients starting biologic or
targeted synthetic DMARDS. Pak ] Med Sci. 2025;41(6):1763-1769.
d0i:10.12669/ pjms.41.6.11427

Pak J Med Sci

September 2026 Vol.42 No. 9

12. Reddy KR, Beavers KL, Hammond SP, Lim JK, Falck-Ytter YT.
American Gastroenterological Association Institute Guideline on
the Prevention and Treatment of Hepatitis B Virus Reactivation
During Immunosuppressive Drug Therapy. Gastroenterology.
2015;148(1):215-219. doi:10.1053 /j.gastro.2014.10.039

13. Aygen B, Demir AM, Gumus M, Karabay O, Kaymakoglu S,
Koksal AS, et al. Immunosuppressive therapy and the risk of
hepatitis B reactivation: Consensus report. Turk J Gastroenterol.
2018;29(3):259-269. doi:10.5152/jg.2018.18263

14. Paul S, Dickstein A, Saxena A, Terrin N, Viveiros K, Balk EM, et
al. Role of Surface Antibody in Hepatitis B Reactivation in Patients
with Resolved Infection and Hematologic Malignancy: A Meta-
Analysis. Hepatology (Baltimore, Md). 2017;66(2):379. d0i:10.1002/
hep.29082

15. Pattullo V. Prevention of Hepatitis B reactivation in the setting
of immunosuppression. Clin Mol Hepatol. 2016;22(2):219-237.
doi:10.3350/cmh.2016.0024

16. Poola S, Kratzer M, Sewell K, Yang Z, Tillmann HL. Meta-
Analysis: High anti-HBs Titers are Associated with Significantly
Reduced Risk of Hepatitis B Virus Reactivation During Rituximab
Treatment. Aliment Pharmacol Ther. 2026;63(5):592-602. doi:
10.1111/apt.70490

17. Lee YH, Bae SC, Song GG. Hepatitis B virus (HBV) reactivation
in rheumatic patients with hepatitis core antigen (HBV occult
carriers) undergoing anti-tumor necrosis factor therapy. Clin Exp
Rheumatol. 2013;31(1):118-121.

18. Pérez-Alvarez R, Diaz-Lagares C, Garcia-Herndndez F, Lopez-
Roses L, Brito-Zerén P, Pérez-de-Lis M, et al. Hepatitis B Virus
(HBV) Reactivation in Patients Receiving Tumor Necrosis Factor
(TNF)-Targeted Therapy: Analysis of 257 Cases. Medicine.
2011;90(6):359. d0i:10.1097/MD.0b013e3182380a76

19. Solay AH, Acar A, Eser F, Kuscu F, Tutuncu EE, Kul G, et al.
Reactivation rates in patients using biological agents, with
resolved HBV infection or isolated anti-HBc IgG positivity. Turk J
Gastroenterol. 2018;29(5):561-565. doi:10.5152/tjg.2018.18032

20. Yilmaz Nakir I, Caglar B, Zerdali E, Karaduman RG, Pehlivanoglu
F. Real-World Effectiveness of Antiviral Prophylaxis for Preventing
Hepatitis B Virus (HBV) Reactivation in Patients Undergoing
Immunosuppressive  Therapy.  Viruses.  2025;17(11):1436.
d0i:10.3390/v17111436

21. Thai H, Campo DS, Lara J, Dimitrova Z, Ramachandran S, Xia
G, et al. Convergence and coevolution of Hepatitis B virus drug
resistance. Nat Commun. 2012;3(1):789. doi:10.1038/ncomms1794

22. Huang H, Li X, Zhu ], Ye S, Zhang H, Wang W, et al. Entecavir vs
lamivudine for prevention of hepatitis B virus reactivation among
patients with untreated diffuse large B-cell lymphoma receiving
R-CHOP chemotherapy: a randomized clinical trial. JAMA.
2014;312(23):2521-2530. d0i:10.1001/jama.2014.15704

Authors Contribution:

BT and NI did data collection, literature search,
revision of the final draft.

SC did statistical analysis. NI responsible for the
accuracy of the study.

All authors have read and approved the final
manuscript.

www.pjms.org.pk 2304



	_Hlk212976220
	_Hlk210655701
	_heading=h.a6k6ytw9yker
	_heading=h.7v4ep2ql0uib
	_heading=h.6shyflewnf68
	_wr5sco564z29
	_Hlk227158635
	_nb7alc8903iq
	OLE_LINK2
	OLE_LINK4
	OLE_LINK5
	OLE_LINK7
	OLE_LINK6
	OLE_LINK2
	OLE_LINK8
	OLE_LINK10
	OLE_LINK11
	OLE_LINK12
	OLE_LINK16
	OLE_LINK15
	OLE_LINK5
	OLE_LINK3
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_5
	_Hlk236218394
	_Hlk233982082
	_Hlk203500654

