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Abstract. — OBJECTIVE: Elimination pro-
grams and interventions for patients with viral
hepatitis B (HBV) have been disrupted during the
COVID-19 pandemic. This study aimed to evalu-
ate the effects of the COVID-19 pandemic on pa-
tients with HBV infection in terms of COVID-19
vaccine preferences, follow-up visits, and antivi-
ral treatment compliance.

PATIENTS AND METHODS: In this retrospec-
tive single-center cross-sectional study, 129 pa-
tients with viral hepatitis B infection were evalu-
ated. The patients were surveyed at the time of
admission. A special form was created for pa-
tients with viral hepatitis B infection, and the
form contained information about the patients at
admission to collect the study data.

RESULTS: A total of 129 participants were in-
cluded in the study. Of the participants, 49.6%
were males and the median age was 50 years. In
total, 73 (56.6%) patients had their follow-up vis-
its disrupted because of the COVID-19 pandem-
ic. No newly diagnosed case of HBV infection
was detected. Among the 129 patients, 46 had in-
active hepatitis B, and 83 had chronic hepatitis B
infection and were receiving antiviral treatment.
None of the patients had trouble reaching anti-
viral treatments during the COVID-19 pandemic.
A liver biopsy was recommended for 8 patients.
Half of these 8 patients did not have follow-up
visits during the COVID-19 pandemic. Most of the
patients (123/129, 95.3%) received the COVID-19
vaccine and the most frequent vaccine that was
used was the Pfizer-BioNTech (n: 92, 71.3%) vac-
cine. Serious side effects of the COVID-19 vac-
cines were not detected. Mild side effects were
found in 41.9% (13/31) of the patients. The COVID
antibody level was found to be statistically and
significantly higher in the patients who received
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the Pfizer-BioNTech vaccine than in those that
received the CoronoVac vaccine.

CONCLUSIONS: It was reported that elimi-
nation programs and interventions for HBV in-
fection decreased or stopped because of the
COVID-19 pandemic. In the present study, no
newly diagnosed case of HBV infection was de-
tected. Most of the patients had their follow-up
visits disrupted. There were no patients who
could not receive antiviral treatment, the vacci-
nation rate of the patients was high, and the vac-
cines were well tolerated.

Key Words:
COVID-19, Hepatitis B virus, Pandemics, COVID-19
vaccine, Antibodies.

Introduction

The coronavirus disease 2019 (COVID-19)
caused a pandemic, and in this process, health-
care services were disrupted in many countries.
Additionally, several hepatitis B virus (HBV) in-
fections are among the chronic diseases in which
follow-up was delayed during the pandemic'?. To
prevent the progression of HBV infection to cir-
rhosis and liver cancer, treatment must be started
when regular follow-up of patients is necessary.

Studies®* have reported that SARS-CoV-2 af-
fects not only the lungs but also other organs, such
as the heart, kidney, and liver. Vaccination is an
effective intervention in preventing SARS-CoV-2
infection, severe symptoms, and death. Recently,
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there have been several studies on the safety and
immunogenicity of COVID-19 vaccination in pa-
tients with liver disease®”.

Since HBV is an important public health care
issue worldwide, this study aimed to evaluate the
effects of the COVID-19 pandemic on patients
with HBV infection in terms of COVID-19 vac-
cine preferences, follow-up visits, and antiviral
treatment compliance.

Patients and Methods

Study Design and Participants

In this retrospective single-center cross-sec-
tional study, the impacts of the COVID-19 pan-
demic were evaluated in 129 patients with HBV
infection who were older than 18 years and admit-
ted to the Ankara City Hospital Infectious Dis-
eases Outpatient Clinic between 1 and 31 March
2022. The patients were surveyed at the time of
admission.

Collection of Data

A special form was created for patients with vi-
ral hepatitis B infection, and the form contained
information about the patients at admission to
collect the study data. The parameters included
in this form were age, sex, comorbid diseases,
COVID-19 vaccine history (vaccine name, dose),
vaccine side effects, follow-up visits to outpatient
clinics, antiviral treatment, and disruption of the
treatment during the COVID-19 pandemic. The
forms also included the following laboratory and
radiological tests: serum biochemistry [alanine
aminotransferase (ALT), aspartate aminotrans-
ferase (AST), total bilirubin, albumin, urea, cre-
atinine, glomerular filtration rate (GFR), Hepatitis
B surface antigen (HBsAg), anti-Hbe, hepatitis B
e antigen (HBeAg), HBV-DNA polymerase chain
reaction (PCR), Covid antibody and liver ultra-
sonography]. All the laboratory records in the
patient files were completed from the hospital da-
tabase.

Statistical Analysis

The data obtained were analyzed using SPSS
software for Windows, version 24 for Windows
(IBM Corp., Armonk, NY, USA). Quantitative
variables were presented with the mean, standard
deviation, and median values, while continuous
data were presented with the median, minimum,
and maximum values because of skewed distribu-
tions. Categorical data were described with fre-

quencies and percentages. Relationships between
categorical variables were evaluated using Fish-
er’s exact test. Mann-Whitney or Kruskal-Wallis
tests were applied to compare continuous vari-
ables. Two-tailed p-values <0.05 were defined as
statistically significant.

Results

A total of 129 participants were included in the
study. Of the participants, 49.6% were male. The
median age of the participants was 50 years, and
50.4% were over 50 years of age.

Among the 129 patients, 46 had inactive hep-
atitis B, and 83 had chronic hepatitis B infection
and were receiving antiviral treatment. No newly
diagnosed HBV infection was detected in the pa-
tients. Most of the chronic viral hepatitis B pa-
tients received tenofovir disoproxil fumarate or
entecavir treatment. Elevated ALT was detected
in 4.7% (6/126) of the patients. These patients
were not followed-up during the COVID-19 pan-
demic, and most (83.3%, 5/6) were receiving an-
tiviral treatment. Other laboratory parameters are
given in Table L.

Most of the patients were negative for HBV-
DNA (76/125, 60.8%). The median HBV-DNA
level was 689 IU/mL (min-max: 32-396,079,855).
Among 49 HBV-DNA-positive patients, 13 had
chronic hepatitis B and received antiviral treat-
ment, and 36 had inactive hepatitis B infections.
Liver biopsy was recommended for 8 patients
with inactive hepatitis B because their HBV-DNA
levels were >2,000 IU/mL. Half of these 8 pa-
tients did not attend follow-up visits. Liver ultra-
sonography was performed in 97 of 129 patients.
Liver ultrasonography results were normal in 34
patients, and the abnormal liver ultrasound find-
ings in 63 patients are shown in Table I.

In total, 73 (56.6%) patients had their follow-up
visits disrupted because of the COVID-19 pan-
demic. Most of the patients with inactive hepati-
tis B (31/46, 67.4%) did not come to the follow-up
visits. Among the 83 patients with chronic hepati-
tis B who received antiviral treatment, 42 (50.6%)
were not admitted for follow-up visits. All patients
received antiviral treatment. However, treatment
interruption was seen in only six patients with
chronic viral hepatitis B. HBV-DNA was found to
be elevated in 5 of 6 patients who stated that they
disrupted their treatment. According to follow-up
status, the demographic, laboratory, and liver ul-
trasonography results of the patients are compared
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in Table II. No statistically significant differences
were found between the groups (p>0.05).

It was found that 95.3% (123/129) of the pa-
tients received the COVID-19 vaccine, and the
Pfizer-BioNTech (n: 92, 71.3%) vaccine was the
most preferred. Among the patients who received
the Pfizer-BioNTech vaccine, 44 had 2 doses,
and 48 had 3 doses. A total of 31 (24%) patients
received the CoronaVac vaccine, 20 received 2
doses, 7 received 3 doses, and 4 received 4 dos-
es. Twenty patients preferred different types of
vaccines. Most of these patients (90%, 18/20)

preferred Pfizer-BioNTech after CoronaVac. One
patient preferred CoronaVac and Turcovac after 2
doses of Pfizer-BioNTech, and 1 patient preferred
CoronaVac after Pfizer-BioNTech.

When the vaccine side effects were questioned,
no serious side effects were detected in any of the
patients. Mild side effects were detected in 41.9%
(13/31) of the patients. Most of the patients (12/13,
92.3%) with mild side effects took the Pfizer-Bi-
oNTech vaccine. Headache was detected as a side
effect in only 1 of the patients who received the
CoronaVac vaccine (Table I1I).

Table I. Characteristic features of patients with viral hepatitis B infection.

Total Participants

Gender (n, %)
Male
Female

Age, years, (n, %)
18-30

31-40

41-50

>50

Treatment (n, %)

Tenofovir disoproxil fumarate

Entecavir

Tenofovir-alafenamide

Combined tenofovir-alafenamide with entecavir

Laboratory

HbsAg positive (n, %)

HbeAg positive (n, %)

Anti Hbe positive (n, %)

HBV-DNA IU/mL (median, min-max)
ALT U/L (median, min-max)

AST U/L (median, min-max)

Total bilirubin g/L (median, min-max)
Albumin mg/dL (median, min-max)
Urea mg/dL (median, min-max)
Creatinine mg/dL (median, min-max)
GFR ml/dk/1.73 m?

Ultrasonography of liver finding (n, %)
Normal

Grade 1 steatosis

Grade 2 steatosis

Chronic liver disease

Fine granular

Diffuse heterogenic granular
Hepatomegaly

Hemangioma

Parenchyma minimal heterogenic
Total

129
64 (49.6)
65 (50.4)

8(6.2)

21 (16.3)
35 (27.1)
65 (50.4)

38 (45.7)
31 (37.3)
13 (15.6)
1(1.2)

129 (100)

11 (8.5)

106 (82.1)
689 (32-396,079,855)
23 (7-125)
23 (11-102)
0.6 (01-23)
45 (32-51)
30 (13-69)
0.8 (0.4-1.6)
98 (9-129)

63

Alanine aminotransferase (ALT), aspartate aminotransferase (AST), glomerular filtration rate (GFR), Hepatitis B surface

antigen (HBsAg), hepatitis B e antigen (HBeAg).
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Table Il. Comparison of demographic, laboratory, and liver ultrasonography results according to their follow-up visits during

COVID-19 pandemic.

Follow-up visits Not follow-up visits P
Chronic Hepatitis B 41 (73.2) 42 (57.5) 0.065
Inactive Hepatitis B 15 (26.8) 31 (42.5)

Age 47.79+10.44 49.56+11.77 0.374
Age group

18-30 4 (7.1) 4 (5.5) 0.872
31-40 10 (17.9) 11 (15.1)

41-50 16 (28.6) 19 (26)

50 and above 26 (46.4) 39 (53.4)

Gender

Female 27 (48.2) 38 (52.1) 0.665
Male 29 (51.8) 35 (47.9)

Comorbidity

Yes 4 (66.7) 9 (69.2) 1.000
No 2(33.3) 4 (30.8)

Disruption in treatment

Yes 1(24) 5(11.9) 0.202
No 40 (97.6) 37 (88.1)

Liver ultrasonography

Normal 14 (25) 20 (27.4) 0.759
Anormal 42 (75) 53 (72.6)

Laboratory

Urea mg/dL 29.41+7.73 31.98+10.09 0.159
Cr mg/dL 0.78+0.17 0.82+0.2 0.267
ALT U/L 23.58+10.18 29.01+18.01 0.058
AST U/L 22.58+6.76 24.94+12.16 0.328
HBV-DNA

Positive 17 3L.5) 32 (45.1) 0.123
Negative 37 (68.5) 39 (54.9)

HBV-DNA 9,015,010.96+55,067,537.53 939.38+3,129.56 0.212

Alanine aminotransferase (ALT), aspartate aminotransferase (AST).

COVID antibodies were tested in 69 patients.
Fifty had Pfizer-BioNTech, 16 had CoronaVac,
and 3 were unvaccinated. The median COVID
antibody level of the patients was 91 (min-max:
0-150). When the distribution of the clinical char-
acteristics according to the vaccine type was ex-
amined, statistically significant differences were
detected between the groups in terms of age,
sex, and COVID-19 antibody levels (p<0.05).
It was determined that the average age of those
who preferred the Pfizer-BioNTech vaccine was
lower than that of those who preferred the Coro-
naVac vaccine, and women preferred it more. The
COVID antibody level was statistically and sig-
nificantly higher in those who received Pfizer-Bi-
oNTech vaccine. There was no statistically signif-

icant difference between the groups in terms of
other variables (p>0.05) (Table III).

Discussion

The World Health Organization® developed a
plan in 2016 to eradicate viral hepatitis by 2030.
As a result of a survey’® conducted in the clini-
cal centers of 44 countries (32 European and 12
non-European), it was reported that elimination
programs and interventions (screening, diagno-
sis, and treatment) for hepatitis B virus infection
decreased or stopped because of the COVID-19
pandemic. In the present study, 56.6% of the
HBV-infected patients were never followed up
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during the pandemic. In the present study, no
newly diagnosed case of HBV infection was de-
tected. In 2 similar studies'®!!, a significant de-
crease was found in hepatitis B applications by
49.45% and 71-95%. In the current study, liver
biopsy (because HBV-DNA >2,000 IU/mL) was
recommended for 8 (17.4%) of the 46 patients with
inactive hepatitis B infection, half of whom were
not followed up during the COVID-19 pandem-
ic. In a similar study" that was conducted in our
country, it was reported that there was a 63.63%
decrease in liver biopsies during the COVID-19
pandemic. Not having a liver biopsy also leads to
the inability to identify patients who need to be
treated and results in delays in treatment.

In a survey that was conducted by the World
Hepatitis Alliance (WHA)', it was determined
that 52% of the patients with viral hepatitis could
not reach treatment during the COVID-19 pan-
demic. One of the measures taken within the scope
of COVID-19 infection control measures in our
country was that people who regularly took drugs
because of chronic diseases could obtain their
drugs directly from the pharmacy without going
to a healthcare institution'. With this precaution,
access to treatment became easy. All patients who

received antiviral treatment in this study could re-
ceive treatment during the COVID-19 pandemic
period. However, 6 (7.2%) of the 83 patients who
received antiviral treatment said that they inter-
rupted their treatment, and 5 of these 6 patients
were positive for HBV-DNA. Elevated ALT was
detected in 4.7% (6/126) of the patients, not all
of these patients had followed-up visits, and most
(83.3%, 5/6) were receiving antiviral treatment.
Even if the patient obtained the treatment, it was
important to use telemedicine visits for patient
follow-up during the pandemic period so that the
treatment is not disrupted. We must accept that
the pandemic is a part of our lives and be prepared
for new pandemics in the future.

In Turkey, three types of COVID-19 vaccines,
CoronaVac (an inactivated SARS-CoV-2 vaccine
of Sinovac, China), Pfizer-BioNTech, and Turco-
vac, were put into use and are still in use. Tur-
covac, on the other hand, is an inactivated virus
vaccine developed by the Presidency of Turkish
Health Institutes (TUSEB), and it started to be
used in Turkey at the end of 2021 after obtaining
emergency use approval'®. In the present study, it
was found that the patients more frequently pre-
ferred the Pfizer-BioNTech (71.3%) vaccine. It

Table IlI. The distribution of the clinical characteristics according to vaccine types.

Pfizer-BioNTech CoronaVac P

Age 47.04+9.44 55.48+13.65 0.000
Age group

18-30 5(5.4) 2 (6.5) 0.023

31-40 17 (18.5) 2 (6.5)

41-50 29 (31.5) 4(12.9)

50 and above 41 (44.6) 23 (74.2)
Gender

Female 41 (44.6) 22 (71) 0.011

Male 51 (55.4) 9 (29)
COVID status

Past COVID history 36 (39.1) 14 (45.2) 0.554

No past COVID history 56 (60.9) 17 (54.8)

Covid antibody 106.2+53.72 72.19+54.19 0.015
Side effects of the vaccine

Yes 12 (52.2) 1(12.5) 0.095

No 11 (47.8) 7 (87.5)
Fever 3 (25) 0(0) 1.000
Weakness 6 (50) 0(0) 1.000
Myalgia 4 (33.3) 0 (0) 1.000
Brachialgia 3(25) 0 (0) 1.000
Arthralgia 3(25) 0 (0) 1.000
Menstrual irregularity 2 (28.6) 0(0) 1.000
Headache 1(8.3) 1 (100) 0.154
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was determined that younger people and wom-
en preferred the Pfizer-BioNTech vaccine more
than the CoronaVac. The first CoronaVac vaccine
became available in our country, and it was first
used in patients over the age of 65. For this rea-
son, it was considered that the higher average age
of those who preferred CoronaVac was related to
this. It was also determined that most of the pa-
tients (58%) who had the first dose of CoronaVac
preferred the next dose of Pfizer-BioNTech. It was
reported in a similar study" that the majority of
the participants (81.4%) had taken the vaccine de-
veloped by Pfizer-BioNTech. Most of the world
population (68.4%) had received at least one dose
of the COVID-19 vaccine as of October 21, 2022.
However, only 23.3% of the population in the de-
veloping world received at least one dose'®. A to-
tal of 95.3% of the patients that were included in
the present study had at least 2 doses of vaccine,
47.8% of the patients who had the Pfizer-BioN-
Tech vaccine had 2 doses, and 52.1% had 3 doses.
The vaccination rate was found to be high in pa-
tients with viral hepatitis B infection.

In the present study, the inactivated CoronaVac
vaccine was well tolerated, and no serious side ef-
fects were observed. Headache was determined in
only one (12.5%) of the 31 patients who received
the CoronaVac vaccine. According to the results
of phase 3 clinical studies'” on the CoronaVac vac-
cine, in which more than 10,000 participants be-
tween the ages of 18-59 participated in Turkey, the
effectiveness against COVID-19 was found to be
83.5%, and 90% of the participants had a strong
neutralizing antibody response in a subgroup of
1,400 participants. It was also reported'’ that no
serious side effects were detected in the study,
most of the side effects (90%) were mild, and
the most common side effects were reported to
be fatigue, injection site pain, and muscle pain. A
study'® investigated the safety and immunogenic-
ity of inactivated COVID-19 vaccines in patients
with viral hepatitis B infection. It was well toler-
ated and safe for patients with viral hepatitis B
infection, and the antibody rate after vaccination
was similar to that of healthy individuals. The
most common side effects were local pain (5.8%,
21/362) and fatigue (4.7%, 17/362)8.

Although no serious side effects were observed
in the patients who received Pfizer-BioNTech in
the present study, side effects were detected in
52.2% (12/23) of the patients. These side effects
were fatigue, myalgia, arm pain, joint pain, fever,
and menstrual irregularity. It was also report-
ed™" in other studies that individuals with the

COVID-19 vaccine had changes in their men-
strual cycles. However, it is still not possible to
predict all the side effects of the Pfizer-BioNTech
COVID-19 vaccine because it is a new vaccine®.
Vaccines protect against death because of com-
municable diseases and save the lives of at least
2.5 million people every year?. Focusing on the
benefits rather than the side effects will be a
life-saving approach. In our study, none of the
patients reported a serious side effect after vac-
cination. With increased vaccination and disease
transmission rates, herd immunity develops, re-
sulting in a significant decrease in mortality and
hospitalization rates because of SARS-CoV-2.

In the present study, the COVID antibody level
was found to be higher in patients who received
Pfizer-BioNTech than in those who received Cor-
onoVac. It can be considered that the decrease in
neutralizing activity may occur earlier in inacti-
vated vaccines because the initial production lev-
el of neutralizing antibodies is much lower than
that of mRNA vaccines?. Out of 230 enrolled
patients, all responded excellently to the mRNA
Pfizer (BNT162b) vaccine®. Previous studies’
that were conducted in patients with viral hepa-
titis B infection also reported that an inactivated
COVID-19 vaccine seemed to be safe with good
immunogenicity in patients with nonalcohol-
ic fatty liver disease (NAFLD). However, it was
also found that there was a normal humoral re-
sponse and a weak T-cell response in 53 cirrhosis
patients.

Study Limitations

A number of limitations of this study should
be noted. First, the size of the sample was small.
Second, the study included only patients with vi-
ral hepatitis B infection who were followed up
in one single center. Further studies with large
multi-center samples are needed.

Conclusions

Elimination programs and interventions for
hepatitis B virus infection decreased or stopped
because of the COVID-19 pandemic. In the pres-
ent study, most HBV-infected patients who visit-
ed our clinic were never followed up during the
pandemic. In the present study, no newly diag-
nosed case of HBV infection was detected. Liver
biopsy was recommended for half of the patients
who were not followed up during the COVID-19
pandemic. No liver biopsy also leads to the in-
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ability to identify patients who need to be treat-
ed and delays the treatment. The patients could
receive antiviral treatment during the COVID-19
pandemic period. The vaccination rates were
found to be high in patients with viral hepatitis
B. It was found that the patients most frequently
preferred the Pfizer-BioNTech vaccine. No se-
rious side effects were detected in the vaccines.
It was observed that the inactivated vaccine was
well tolerated.
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