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Abstract

Aim: Patients with chronic hepatitis B and people with a history of
hepatitis B (HBV) infection are at risk of HBV reactivation (HBVr) when they
receive immunosuppressive therapy. In this study, we aimed to evaluate
the hepatitis B serology, risk groups and antiviral prophylaxis of patients
receiving various immunosuppressive therapies due to rheumatological
diseases.

Material and Method: The study included 375 patients over 18 years of
age who received tumor necrosis factor-a (TNF-a) inhibitor, tyrosine kinase
inhibitor, steroids, methotrexate or anti-CD20 antibodies due to rheumatic
diseases in a training and research hospital between May 2022 and May
2023. Hepatitis B surface antigen (HbsAg), hepatitis B surface antibody
(anti-Hbs), hepatitis B core protein antibody (anti-Hbc 1gG) serologies,
immunosuppressive therapies and oral antivirals were retrospectively
analyzed.

Results: The average age of the 375 patients included in the study was
43.77+13.07 years. 193 (51.5%) of the patients were male. 11 (2.9%) patients
were HbsAg positive, 150 (40%) patients were anti-Hbs positive, 19 (5.1%)
patients were isolated anti-Hbc IgG positive, and 79 (21.1%) patients were
both anti-Hbs and anti-Hbc IgG positive. According to serological findings,
109 (29%) patients had HBV exposure. All three test results of 194 (51.7%)
patients were negative. A total of 85 (22.7%) patients received oral antiviral
prophylaxis due to the use of immunosuppressive agents. In terms of HBVr,
16.5% were evaluated as high risk, 75.3% as moderate risk, and 8.2% as low
risk. Out of 85 patients 79 received entecavir, 5 reveived tenofovir disoproxil
fumarate (TDF) and 1 received tenofovir alafenamide fumarate (TAF). The
mean duration for the immunosuppressive therapy was 6.41+4.20 years.
HBVr was not observed in any of our patients.

Conclusion: Before patients receive immunosuppressive therapy, hepatitis
B serologies and prophylaxis indication should be evaluated firstly. In
addition, as a preventive medicine activity, hepatitis B vaccinations of
unvaccinated patients should be completed as quickly as possible.
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Amag: Kronik hepatit B'li hastalar ve gecirilmis hepatit B virls enfeksiyonu olan
kisiler immunsupresif tedavi aldiklari zaman HBV reaktivasyonu riskine maruz
kalirlar. Bu calismada romatolojik hastaliklar nedeni ile ¢esitli immunsupresif
tedavileri alan hastalarin hepatit B serolojilerini, risk gruplarini ve antiviral

profilaksi alma durumlarini sunmayr amacladik.

Gereg ve Yontem: Calismaya Mayis 2022 ile Mayis 2023 tarihleri arasinda bir
egditim ve arastirma hastanesinde romatolojik hastaliklar nedeni ile timor
nekroz faktor-a inhibitord, tirozin kinaz inhibitord, steroid, metotreksat veya
anti-CD20 antikoru alan 18 yas Gstl 375 hasta dahil edildi. Hastalarin HbsAg,
anti-Hbs ve anti-Hbc IgG serolojileri, immunsupresif tedavileri ve stresi ile almig
olduklarr oral antiviraller retrospektif olarak incelendi.

Bulgular: Calismaya alinan 375 hastanin yas ortalamasi 43.77+13.07 idi.
Hastalarin 193" U (%51.5) erkek idi. Hastalarin 11" inde (%2.9) HbsAg pozitif,
150’ sinde (%40) anti Hbs pozitif, 19"unda (%5.1) izole anti-Hbc 1gG pozitif ve
79 (%21.1) hastada ise anti-Hbs ile anti-Hbc IgG beraber poxzitif idi. Serolojik
bulgulara gére 109 (%29) hastada HBV ile karsilasma durumu mevcuttu.
Hastalarin 194’ Ginde (%51.7) ise her (g tetkik sonucu da negatif idi. Toplamda
85 (%22.7) hasta immunsupresif ajan kullanimi nedeni ile oral antiviral profilaksi
almaktaydi. HBV reaktivasyon riski profilaksi baslanan hastalarin 14" Gnde
(%16.5) yuksek, 64" inde (%75.3) orta, 7' sinde (%8.2) dusuk riskliydi. Toplam 79
hasta entekavir, 5 hasta tenofovir disoproksil fumarat ve 1 hasta ise tenofovir
alafenamid fumarat almakta idi. Ortalama immunsupresif tedavi alma siresi

6.41+4.20 yil idi. HBV reaktivasyonu gorilen hasta olmadi.

Sonug: Hastalar immunsupresif tedavi almadan énce hepatit B serolojileri ve
profilaksi durumlari dncelikle degerlendirilmelidir. Ayrica koruyucu hekimlik

faaliyeti olarak asisiz hastalarin en kisa sirede hepatit B asilari tamamlanmalidir.
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INTRODUCTION

Hepatitis B virus (HBV) infection is a global health problem
and is among the main causes of chronic hepatitis, liver failure
and hepatocellular carcinoma in our country. It is estimated
that approximately 296 million people worldwide suffer from
chronic hepatitis B and there are approximately 1.5 million
new infection cases each year.™ Our country is located in a
region with intermediate endemic hepatitis B seroprevalence.
In the TURHEP study, hepatitis B surface antigen (HbsAg)
positivity rate in our country was found to be 4% and hepatitis
B core protein antibody (anti-Hbc Ig total) positivity rate was
found to be 30.6%.?

Reactivation of HBV infection is an important cause
of mortality and morbidity in rheumatology patients
receiving immunosuppressive therapy. HBV reactivation
(HBVr) provides insight into the disturbance of the balance
between the host's immune system and viral replication.”
Reactivation can occur spontaneously or after therapeutic
agents adversely affect the host's immune system. Cytotoxic
chemotherapies, steroid therapy, monoclonal antibody
therapy and many other immunosuppressive agents used
in the treatment of solid and hematological malignancies
are potential risk factors for reactivation.? Patients should
be closely monitored to prevent reactivation. Some studies
have shown that screening for HBV infection in rheumatology
patients receiving immunosuppressive therapy reduces the
risk of reactivation.®®

In our study, we aimed to present the hepatitis B virus serology
data, prophylaxis receiving status and activities to prevent
reactivation of patients who were referred to the infectious
diseases outpatient clinic before immunosuppressive
treatment due to rheumatological diseases.

MATERIAL AND METHOD

The study was carried out with the permission of Gaziantep
Islamic Science and Technology University Noninvasive
Clinical Researches Ethics Committee (Date: 16.06.2023,
Decision No: 265.26.21). All procedures were carried out in
accordance with the ethical rules and the principles of the
Declaration of Helsinki.

The study included 375 patients over 18 years of age
who received tumor necrosis factor-a (TNF-a) inhibitor
(adalimumab, infliximab, golimumab, etanercept,
secukinumab, certolizumab, risankizumab, ixekizumab...),
tyrosine kinase inhibitors (baricitinib, tofacitinib...), steroid,
methotrexate or anti-CD20 antibodies (rituximab) due
to rheumatological diseases in a training and research
hospital between May 2022 and May 2023. Age, gender,
type of rheumatological diseases of the patients, their
HbsAg, hepatitis B surface antibody (anti-Hbs), anti-Hbc
IgG serologies, immunosuppressive treatments / durations
and type of oral antivirals were retrospectively analyzed.
Those who received prior oral antiviral therapy for chronic
hepatitis B disease, those who received immunosuppressive

therapy for anything other than rheumatological diseases,
and patients under 18 years of age were excluded from
the study. Patients who received oral antiviral prophylaxis
were followed for at least six months for reactivation. In the
analyzes, continuous variables that fit the normal distribution,
mean and standard deviation, continuous variables that do
not fit the normal distribution, median value and minimum-
maximum categorical variables were presented as numbers
and percentages. Patients receiving immunosuppressive
therapy were evaluated in terms of HBVr risk by dividing
them into three categories according to the American
Gastroenterological Association (AGA) risk classification.
These are: high risk (>10%), moderate risk (1-10%) and low
risk (<1%) categories.™”

Statistical Analysis

Statistical analysis was performed using IBM SPSS 22.0 version
(IBM SPSS, Chicago, IL). Of the patients quantitative values,
mean (standard deviation), number of patients, serological/
virological distribution characteristics, and antiviral
prophylaxis were shown as frequency and ratio (n and %).

RESULTS

Of the 375 patients included in the study, 349 were receiving
TNF-a inhibitor/steroid/methotrexate, 19 were taking
tyrosine kinase inhibitors, and 7 were taking anti-CD20
antibodies. The average age of the patients was 43.77+13.07
years. 193 (51.5%) patients were male and 182 (48.5%) were
female. The average duration of immunosuppressive therapy
was 6.23+4.14 years. The results of HBsAg, anti-Hbs and anti-
Hbc IgG were evaluated. 11 patients were HbsAg positive,
150 patients were anti-Hbs positive, 19 patients were isolated
anti-Hbc IgG positive and 79 patients were both anti-Hbs and
anti-Hbc IgG positive.

According to serological findings, 109 (29%) patients were
exposed to HBV and 64 (17%) patients were found to be
immune to HBV by vaccination. All three serology results
of 194 (51.7%) patients were negative. A total of 85 (22.7%)
patients reveived oral antiviral prophylaxis due to the use
of immunosuppressive agents (Table 1). When the patients
were evaluated in terms of HBVr, 14 (16.5%) patients were
high risk, 64 (75.3%) moderate risk and 7 (8.2%) low risk.
According to the distribution of prophylaxis, 79 patients were
using entecavir, 5 patients were using tenofovir disoproxil
fumarate (TDF) and 1 patient was using tenofovir alafenamide
fumarate (TAF). Of the 85 patients receiving antiviral
prophylaxis, 44 were men and 41 were women. The mean
duration for the immunosuppressive therapy was 6.41+4.20
years. According to the distribution of patients who received
antiviral prophylaxis for immunosuppressive therapy, 34
patients (40%) had rheumatoid arthritis, 29 patients (34.1%)
had ankylosing spondylitis, 10 patients (11.7%) had psoriatic
arthritis, 6 patients (7.1%) had Behcet's disease, and 6 (7.1%)
patients had systemic lupus erythematosus (Figure 1). HBVr
was not observed in any of our patients.
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Table 1. Demographic and laboratory data of the patients

Patients receiving
antiviral prophylaxis
n(%) or (min-max)

All patients,
n(%) or (min-max)

Number of patients 375 (100) 85 (22.7)
Mean age + SD 43.77+13.07 48.3+11.8
Male 193 (51.5) 44 (51.8)
ALT 23.7 (5-108) 25.8 (8-108)
HBsAg positive 11 (2.9) 11(12.9)
Isolated anti-HBc positive 19 (5.1) 17 (20)
Both anti-HBs and anti-HBc 79 (21.1) 57 (67.1)

Ig G positive

SD: Standart deviation, ALT: Alanine transaminase, HbsAg: Hepatitis B surface antigen, Anti-Hbs:
Hepatitis B surface antibody, Anti-Hbc IgG: Hepatitis B core protein antibody
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Figure 1. Distribution of patients receiving antiviral prophylaxis

DISCUSSION

HBVr remains an important cause of morbidity and mortality
in patients with chronic hepatitis B or resolved HBV infection
receiving immunosuppressive therapy. However, according
to the risk status of the patients, it is a preventable condition
with various options such as close follow-up, preemptive
treatment or antiviral prophylaxis.”® HBVr is seen at a rate of
12% in HbsAg-positive and 3-5% in HbsAg-negative / anti-
Hbc Ig G-positive patients with rheumatological disease who
do not receive antiviral prophylaxis.”’ In a study in which 278
patients receiving TNF-a inhibitor were evaluated in the study
of Karadag et al., 29 patients had a history of HBV infection or
isolated anti-HBc total positivity, HBV reactivation was found
in 5 (17.2%) patients."” In the study of Cabalak et al. Hbs Ag
positivity was 4.1%, but no reactivation was observed. We
think that the absence of HBVr in our study is due to the low
number of high risk patients.

Patients at risk of HBVr were divided into three groups
according to AGA risk classification, depending on HBV
serology (HbsAg and/or anti-Hbc IgG positivity) and the
type of immunosuppressive agent used. These are high risk
(>10%), moderate risk (1-10%) and low risk (<1%) patients.
Although there are some differences between the guidelines
for the follow-up of these patients, the common feature of
these guidelines is that it is definitely recommended to start
antiviral prophylaxis in high risk patients. On the other hand,
in low and moderate risk patients, it varies according to the

type of immunosuppressive agent received and HBV serology
status, initiation of antiviral prophylaxis with follow-up is
left to the physician's decision for these group.*''¥ In our
study, the majority of patients who received HBVr preventive
prophylaxis were in the moderate risk group (75.3%). In the
study of Ceylan et al., 35% of the patients were in the high
risk group, 49% in the moderate risk group, and 16% in the
low risk group.”™ In the study of Durak and Cosar 24.5% were
at high risk, 42.6% were at moderate risk and 33% of patients
were at low risk.'®

Entecavir, TDF and TAF used in the treatment of chronic
hepatitis B are effective and safe drugs. Guidelines
recommend entecavir, TDF or TAF for prophylactic antiviral
treatment because of their high genetic barriers and efficacy.
07 However drug interaction, renal dysfunction, osteoporosis
are factors that should be considered in the selection of
antiviral drugs.’®'” In one meta-analysis study, initiation of
any of these antivirals was shown to inhibit reactivation.
20 |n comparative studies with lamivudine, Picardi et al.
and Yang et al. showed that the risk of HBVr were lower in
patients using TDF and entecavir, respectively.?'?? In our
study, entecavir was the most commonly used antiviral for
prophylaxis purposes (92.9%). It was observed that different
antivirals were used in different proportions in the literature.
The initiation rate of entecavir was 67% in Ceylan et al. study
for prophylaxis."™ Starting entecavir, TDF or TAF varies on
the clinician's decision, the patient's condition, and the
underlying disease.

It is recommended that antiviral prophylaxis be started
1-3  weeks before or at least concomitantly with
immunosuppressive therapy.'>' In our study, 27 (31.8%)
patients were started concomitantly, while the remaining
patients were started later on. No reactivation was observed
in these patients. In their study of 2334 rheumatoid arthritis
patients, Chen et al. followed up 123 HbsAg positive/high-
risk patients without antiviral prophylaxis and reactivation
was observed among 30 of them (24.4%).*! In a multicenter
and retrospective study, reactivation was not detected after
initiation of prophylaxis in the moderate risk patient group.?*
In another prospective study, among 234 high risk patients,
there had been 3 (two chronic HBV, one resolved HBV)
reactivation cases.” In the study by Harigai et al., reactivation
was observed in 14.8% after immunosuppressive treatment.
261 HBVr was 12.3% in the study of Lee et al.?” which included
HbsAg positive patients, and 5% in Urata's study of HBsAg-
negative/anti-HBc-positive  patients.?®  Studies in the
literature also show that strict follow-up is required in terms
of HBVr, especially in the high risk group.

In the literature, HbsAg or anti-Hbc Ig G positivity shows
regional differences. In our study, HbsAg positivity was
2.9% and HBV exposure was 29% in the rheumatologic
patient group. In a study conducted in Italy in which 292
rheumatology patients were included, HbsAg was found
to be 2% and HBV exposure was 24%.%? In another study in
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Iran in which 93 systemic lupus erythematosus patients were
included, HbsAg positivity was 3.2% and HBV exposure was
8.7%.2% There was no HBsAg positivity in the study in Turkey,
but HBV exposure screening was insufficient.5"

In our study, our negative patient rate was 51.7% in all three
HbsAg, anti-Hbc 1gG and anti-Hbs tests. About half of our
patients were susceptible to HBV infection. HBV infection is a
vaccine-preventable viral infection. The increase of comorbid
diseases among immunosuppressive patients negatively
affects their quality of life. In addition to the 0-1-6 calendar,
which is the most commonly used in HBV vaccination, there
are also different hepatitis B vaccination schedules such as
0-1-2-6, 0-1-12, 0-1-2-12.5% However, in a study comparing
a single dose of the vaccine and a double dose among
immunosuppressive patients, a higher anti-Hbs titer was
detected in those who received a double dose of hepatitis B
vaccine.’¥ In our study, we recommended a double dose of
hepatitis B vaccine on a 0-1-6 schedule, for HBV-susceptible
patients to prevent chronic hepatitis B.

There are some limitations of our study. First, this was a single-
center, retrospective design study with a sample size. Second,
our patients were receiving immunosuppressive therapy
only for rheumatological diseases. Cytotoxic chemotherapies
and other immunosuppressive agents may also be included.
Third, while it is recommended to start oral antiviral therapy
in patients according to the risk classification, in our
study, the AGA 2015 guideline was used instead of APASL
2021 in terms of HBV reactivation risk and the content of
immunosuppressive agents was not specified. These issues
should be considered in future studies.

CONCLUSION

The available data suggest that due to the increasing use
of TNF-a inhibitor and other biologic immunosuppressive
agents, patients should be screened for hepatitis before
treatment and regular follow-up should be performed
afterwards. The risk of HBVr associated with the ever
increasing new immunosuppressive agents is not clear. More
comprehensive studies are needed on this subject.
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