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Clinical and Laboratory Characteristics of Patients with
Hepatitis B Patients with Atypical Serologic Profiles

Atipik Serolojik Profilli Hepatit B Hastalarinin Klinik ve Laboratuvar Ozellikleri

@ Caglayan Merve Ayaz', ® Batuhan Baspinar?, ® Rahmet Glner3

TAnkara City Hospital, Clinic of Infectious Disease and Clinical Microbiology, Ankara, Turkey
2Ankara City Hospital, Clinic of Gastroenterology, Ankara, Turkey
3Ankara Yildinm Beyazit University, Ankara City Hospital, Clinic of Infectious Disease and Clinical Microbiology, Ankara, Turkey

ABSTRACT

Objectives: To investigate atypical serological profiles in patients
diagnosed and followed up with hepatitis B virus (HBV) infection
and to clinically evaluate patients with those have atypical profiles.
Materials and Methods: This study was a single-centre,
retrospective cross-sectional cohort study. Six thousand five
hundred and sixty-four hospital applications were evaluated. \We
reviewed 3,372 patient records, of which 145 met the inclusion
criteria.

Results: Of the 3,372 patients followed up for HBV infection,
2,072 (61.4%) were male, and the mean age was 50.3+13.6 years.
Data from 145 patients with atypical HBV serology were analyzed.
Eighty-six (59.3%) of the patients were male. The mean age was
49.2+13.6 years. The prevalence of simultaneous positivity for
hepatitis B surface antigen (HBsAg) and anti-HBs (group 1), dual
positivity for hepatitis B e antigen (HBeAg) and anti-HBe (group
2), isolated positivity for anti-HBc-lgG (group 3) and isolated
HBsAg positivity were found 2.13% (71/3,327), 1.47% (49/3,327),
0.75% (25/3,327) and 0.03% (1/3,327), respectively. Concomitant
hypertension was more common in group 1; younger age, elevated
alanine aminotransferase (ALT) and HBV-DNA levels and treatment
with antiviral drugs were more common in group 2; comorbidities
(p=0.07), and hematologic diseases were more common, HBV-
DNA levels were negative and treatment with antiviral drugs were
less in group 3.

Conclusion: Groups 1 and 2 cases had higher ALT and HBV-
DNA levels and are at risk for developing cirrhosis, progressive
liver disease and hepatocellular carcinoma. Patients with isolated
anti-HBc-lIgG should be treated when the risk of HBV reactivation
exists.

Keywords: Hepatitis B virus, prevalence, serology, Turkey

0z

Amagc: Hepatit B virist (HBV) enfeksiyonu tanisi konan ve takip
edilen hastalarda atipik serolojik profilleri arastirmak ve bu hastalari
klinik olarak degerlendirmektir.

Gerec ve Yontemler: Bu calisma, tek merkezli, retrospektif
kesitsel bir kohort calismasidir. Alti bin bes ytz altmis dort hastane
basvurusu degerlendirildi. Yiz kirk besi dahil edilme kriterlerini
karsilayan 3.372 hastanin kayitlari incelendi.

Bulgular: HBV enfeksiyonu nedeniyle takip edilen 3.372 hastanin
2.072'si (%61,4) erkekti ve yas ortalamasi 50,3+13,6 yildi. Atipik
HBV serolojisi olan 145 hastanin verileri analiz edildi. Hastalarin
86'sl (%59,3) erkekti. Ortalama yas 49,2+13,6 yildi. Hepatit B
ylzey antijeni (HBsAg) ve anti-HBs icin es zamanl pozitiflik (grup
1), hepatit B e antijeni (HBeAg) ve anti-HBe icin ikili pozitiflik
(grup 2), izole anti-HBc-IgG igin pozitiflik (grup 3) ve izole HBsAg
pozitiflik prevalansi hastalarda sirasiyla %2,13 (71/3.327), %1,47
(49/3.327), %0,75 (25/3.327) ve %0,03 (1/3.327) bulundu. Eslik
eden hipertansiyon grup 1'de daha sik gorllirken; daha genc
yas, ylksek alanin aminotranferaz (ALT) ve HBV-DNA seviyeleri
ve antiviral ilacglarla tedavi grup 2'de daha yaygindi; grup 3'te
komorbiditeler (p=0,07), hematolojik hastaliklar daha sik, HBV-
DNA duzeyleri negatif ve antiviral ilac tedavisi daha azdi.

Sonug: Grup 1 ve 2 olgular daha yiksek ALT ve HBV-DNA
seviyelerine sahiptir ve siroz, ilerleyici karaciger hastaligl ve
hepatoseliiler karsinom gelistirme riski altindadir. Izole anti-HBc-
IgG pozitif hastalarda HBV reaktivasyonu riski oldugunda tedavi
edilmelidir.

Anahtar Kelimeler: Hepatit B virls, prevalans, seroloji, Turkiye
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Introduction

Infection with hepatitis B virus (HBV) attacks the liver and
can cause both acute and chronic disease and it is a major global
public health problem with significant morbidity and mortality (1).
The World Health Organization estimates that 296 million people
will live with chronic hepatitis B (CHB) infection in 2019, with 1.5
million new infections each year. In 2019, hepatitis B resulted in an
estimated 820,000 deaths, mostly from cirrhosis and hepatocellular
carcinoma (HCC) (2). Therefore, the diagnosis and treatment of
patients is of great importance in the fight against HBV.

Serological tests are widely used for the diagnosing of HBV
infection. During the natural course of HBV infection, four serological
biological markers are observed: hepatitis B surface antigen
(HBsAg) and its antibody (anti-HBs); surface antigens associated
with HBsAg particles and their antibodies; HBV core antigen (HBc)
and its antibody (anti-HBc); and an antigen structurally related to
HBcAg, namely, hepatitis B e antigen (HBeAg) and its antibody
(anti-HBe) (3).

The diversity of HBV antigens and of the antibodies production
may vary during the infection natural course, impact of methodology,
mutations of virus itself, the immune status and genetic factors
of the hosts (3). This situation complicates the evaluation of
serological results and affects the treatment orientation (4). Table 1
shows the antigen and counter-antibody serologic profiles and the
interpretation of the profile, that can be encountered in the natural
course of infection (3,4).

The purpose of this study was to investigate atypical
serological profiles in patients diagnosed and followed up with
HBYV infection and to clinically evaluate patients with those have
atypical profiles.

Materials and Methods

Study Design and Population

This study was a single-centre, retrospective cross-sectional
cohort study. We included all aged 18 years and older patients
who followed up in outpatient clinics of Ankara City Hospital with
HBV infection between January 1, 2020 and December 31, 2020.
The results of all included patients in all their applications until the
end of December 31, 2021 were evaluated. Patients with atypical
serological profile were selected for this study. We excluded
patients with serologic profiles might have been in the natural
course of infection. Patients who underwent plasmapheresis
and received intense chemotherapy, had a history of liver and
hematopoetic stem cell transplantation were also excluded due to
higher rates of atypical serologic profiles. Six thousand five hundred
and sixty-four hospital applications were evaluated. We reviewed
3,372 patient records, of which 145 met the inclusion criteria
(Figure 1).

Study Variables

Serological markers of patients were analyzed and
included according to HBsAg, anti-HBs, HBeAg, anti-HBe, anti-
HBc-immunoglobulin - M (IgM), anti-HBc-IlgG and HBV-DNA
appearances from hospital automation systems. Patients with
atypical serological profile were examined in terms of age, gender,
underlying comorbidities (including diabetes mellitus, hypertension,
malignancy, hematologic, rheumatic and renal diseases), treatment
status of HBV infections, the presence of immunosuppression,
cirrhosis, HCC and laboratory parameters.

Microbiological Evaluation

For this study, we obtained results of HBsAg, anti-HBs, HBeAg,
anti-HBe, anti-HBc IgM, anti-HBc-IgG, hepatitis delta antigen (HD-
Ag) and antibodies against hepatitis delta virus (anti-HDV), human

Table 1. Serological profiles that can be encountered in the natural course of HBV infection and its interpretation
. . . Anti-HBc . . .
Profiles HBsAg Anti-HBs | HBeAg Anti-HBe IgM/IgG HBV-DNA | Interpretation of infection
. . . " " " . . Susceptible individual
Profile 1 Negative | Negative | Negative Negative | Negative Negative Negative Never had contact WitTIEIET
Profile 2 Negative | Positive Negative Negative | Negative Negative Negative | Immune, vaccine responses
Profile 3 Negative | Positive Negative Negative | Negative Positive Negative | Immune, old infections
Profile 4 Negative | Positive Negative Positive Negative Positive Negative | Immune, recent infection
Profile 5 Negative | Negative | Negative Negative | Negative Negative Positive Incubation period, early phase
. .. . Positive/ . . . . . .
Profile 6 Positive Negative negative Negative | Negative Negative Positive Incubation period, late phase
Profile 7 Positive Negative | Positive Negative | Positive Positive Positive Acute infection
Profile 8 Negative | Negative | Negative Negative | Positive Positive Negative | Immunologic window period
g . . . Positive . . - Chronic HBV infection/end of
Profile 9 Positive Negative | Negative y / Negative Positive Positive - . f
negative recent infection
Profile 10 Positive Negative Positive Negative Negative Positive Positive Chronic HBV infection
Profile 11 Positive Negative | Negative Positive Negative Positive Negative | Inactive HbsAg carrier
. . Positive/ . . . . . . .
Profile 12 Negative negative Negative Negative | Positive/negative Positive Occult HBV infection
HBsAg: Hepatitis B surface antigen, Anti-HBs: Hepatitis B surface antibody, HBeAg: Hepatitis B e antigen, Anti-HBe: Hepatitis B e antibody, Anti-HBc IgM and IgG:
Immunoglobulin M and G antibody to hepatitis B core antigen, HBV: Hepatitis B virus
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immunodeficiency virus (anti-HIV) and hepatitis C virus (anti-HCV),
HBV-DNA and HDV-DNA levels available in the hospital database.
All the serum samples from patients were quantitatively tested
for HBsAg and anti-HBs with the enzyme immunoassay method.
HBeAg, anti-HBe, anti-HBc, anti-HIV and anti-HCV was detected
by commercially available enzyme-linked immunoassay kits. The
HBsAg >0.05 IU/mL, anti-HBs >10 mlIU/mL, HBe antigen >10
IU/mL, anti-HBe >1.2 IU/mL, anti-HBc-IgM >1 s/c, anti-HBc-IgG
>1 s/c, HD-Ag >1.1 s/c, anti-HDV >1.1 s/c, anti-HIV >1.0 s/c, and
anti-HCV >1.1 s/c was defined to be positive, respectively. Alanine
aminotransferase (ALT) was considered high when the lower level
was above 50 U/L.

The concentrations of HBV-DNA and HDV-RNA levels were
determined the Rotorgene® Q real-time polymerase chain reaction
system (Qiagen, Germany) using Artus® HBV-Rotorgene Q kit
(Qiagen, Germany, linear range: 31,6-2x107 1U/mL) and HDV
Real-TM Quant® kit (Sacace, ltaly, linear range: 30-108 copy/mL),
respectively.

The methods and kits are routinely controlled according to
the quality standards prepared by the Republic of Turkey Ministry
of Health. This study was approved by the Medical and Health
Research Ethics Committee of Ankara City Hospital (approval
number: E-21-1893).

Statistical Analysis

Atypical serological profiles were presented in the groups.
Nominal variables were given as numbers and percentage, whereas
continuous variables were given as mean =+ standard deviation or
median and interquartile range. The distribution of the continuous
variables was performed using the Kolmogorov-Smirnov test.
Categorical variables were evaluated with Pearson’s chi-square
test or the Fisher's exact test; continuous variables were compared
Student’s t-test or Mann-Whitney U test, or Kruskal-Wallis test,
where appropriate. The IBM SPSS version 24 (Chicago, USA) was
used to perform all statistics.

Results

Of the 3,372 patients followed up for HBV infection, 2,072
(61.4%) were male, and the mean age was 50.3+13.6 years. Data

[ 6564 applications evaluated ]

~

Repeated applications removed ]

4

ﬁot eligible \

3180 typical serologic profiles

[ 3372 patients records assessed ]

22 history of liver transplantation

11 history of hematopoetic stem cell
transplantation

8 history of plasmapheresis

i i 6 history of intense chemothearpy
145 patients included /

Figure 1. Patient flow chart of the study

from 145 patients with atypical HBV serology were analyzed.
Eighty-six (569.3%) of the patients were male. The mean age
was 49.2+13.6 years. Seventy (91.7%) patients presented with
comorbidities. The demographics and clinical characteristics of the
patients are shown in Table 2.

The patients were stratified into three groups according to their
serologic status as follows: group 1: simultaneous positivity for
HBsAg and anti-HBs; group 2: simultaneous positivity for HBeAg
and anti-HBe and group 3: positivity for anti-HBc-IgG without
detection of HBV-DNA. Only one patient (0.7%) had isolated
positivity for HBsAg with undetectable HBV-DNA. One patient
was included in both group 1 and group 2 because of serological
characteristics. The characteristics of patients with atypical profiles
are shown in Table 2.

Patients in groups 1, 2, and 3 were compared with common
hepatitis B patients in terms of age and gender. The patients in
group 2 were younger than those with common HBV infection
(p=0.001), and no difference was found in the groups.

The prevalence of simultaneous positivity for HBsAg and anti-
HBs, simultaneous positivity for HBeAg and anti-HBe, positivity for
anti-HBc-IgG with or without detection of anti-HBe and isolated
HBsAg positivity was found 2.13% (71/3,327), 1.47% (49/3,327),
0.75% (25/3,327) and 0.03% (1/3,327) in all assessed patients,
respectively (Table 3).

Concomitant hypertension was more common in group 1;
elevated ALT and HBV-DNA levels and treatment with antiviral
drugs were more common in group 2. In group 3, comorbidities
(p=0.07), and hematologic diseases were more common, HBV-
DNA levels were negative and treatment with antiviral drugs were
found less (Table 2). Of the 15 (60.0%) patients in group 3, 7
(46.6%) had HBsAg positivity and 1 (6.6%) had anti-HBs positivity
in the past years.

Anti-HDV positivity was found in 4 (2.7 %) patients (in 2 patients
from group 1 and 2) and HDV-RNA positivity was found in 3
(75.0%) out of 4 patients. Elevated ALT (in 2 patients) and positive
HBV-DNA (in 1 patient) levels were found in patients with positive
HDV-RNA. Anti-HIV and anti-HCV positivity was seen in groups 1
and 3, one patient (0.7%) each.

Discussion

HBsAg/anti-HBs coexistence is an unusual serologic profile
seen in the course of HBV infection. Various antiviral treatments,
mutations of the virus itself, vaccination and immune responses
might be the reason for this coexistence (5). The prevalence of
simultaneous anti-HBs and HBsAg positivity was 2.4-5.8% in China
(6,7); 2.9-7.0% in South Korea (8,9); 5.0-8.9% in France (10,11)
and 0.2-3.6% in Turkey (12,13). In the present study, we found
that, of 3,371 HBV-infected patients, 2.13% had HBsAg/anti-HBs
coexistence. We observed that, compared with other patients with
atypical profiles, the patients with HBsAg/anti-HBs coexistence had
higher hypertension rates.

The coexistence of HBsAg and anti-HBs might be associated
with important clinical conditions and this profile could be linked
to progressive liver disease, HCC, active replication, or reactivation
of virus in previous reports (9,14). In our study, HBV-DNA and ALT
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Table 2. The demographics and clinical characteristics of the patients

T R e
m:?aig:ggﬁgg)ﬁzzs g n 44.3:11.8 54.1x12.2 49.2+13.6 0.002°
Male gender 38 (53.5) 32 (65.3) 15 (60.0) 86 (59.3) 0.50°
Comorbidities 36 (50.7) 18 (36.7) 16 (64.0) 70 (48.3) 0.07°
Hypertension 18 (25.4) 4(8.2) 1(4.0) 23 (15.9) 0.008°
Diabetes mellitus 11 (15.5) 2 (4.1) 2 (8.0) 15 (10.3) 0.12°
Malignancy 2(2.8) 3(6.1) - 5 (3.4) NA
Hematologic disease 6 (8.5) 1(2.0) 5(20.0) 12 (8.3) 0.03¢
Rheumatic disease 1(1.4) 1(2.0) 2 (8.0) 4 (2.8) NA
Renal disease 2(2.8) = 2 (8.0) 4 (2.8) NA
Others” 4 (5.6) 3(6.6) = 7 (4.8) NA
Immunosuppression 3(4.2) 2 (4.1) 3(12.0) 8 (5.5) 0.26°
Cirrhosis 6 (8.5) 5(10.2) - 11 (7.6) 0.31
Hepatocellular carcinoma 1(1.4) 1(2.0) - 2 (1.4) NA
Detectable HBV-DNA 32 (45.1) 24 (49.0) = 56 (38.6) <0.001°
Elevated ALT 26 (36.6) 24 (49.0) 3(12.0) 52 (35.9) 0.01°
Treatment with antivirals 29 (40.8) 33(67.3) 2 (8.0) 64 (44.1) <0.001°
TDF 17 (58.6) 19 (57.6) - 36 (56.3) NA
TAF 2(6.9) 2(6.1) - 4 (6.3) NA
Entecavir 9 (31.0) 10 (30.3) 2 (100.0) 21(32.8) NA
Lamivudine 1(3.4) 1(3.0) - 2(3.1) NA
Telbivudine - 1(3.0) - 1(1.6) NA
Data were presented as mean + standard deviation, median and interquartile range (IQR) or n (%). Percentages belong to columns. "Others: Thyroid, cardiovascular,
cerebrovascular, chronic pulmonary diseases. NA: Not applicable, HBV: Hepatitis B virus, ALT: Alanine aminotransferase, TDF: Tenofovir disoproxil fumarate, TAF:
Tenofovir alafenamide fumarate, *Kruskal-Wallis test, ®Pearson’s chi-square test, °Fisher’s exact test

Table 3. The distribution of atypical serology in patients

Serology Number of patients (n) Percentages (%)

HBsAg (+) and anti-HBs (+) 71/3,372 2.10

HBeAg (+) and anti-HBe (+) 49/3,372 1.45

Isolated anti-HBc-lIgG (+) 25/3,372 0.74

Isolated HBsAg (+) 1/3,372 0.03

Data are presented as n (%). HBsAg: Hepatitis B surface antigen, anti-HBs: Antibody against HBsAg, HBeAg: Hepatitis B e antigen, anti-HBe: Antibody against HBeAg,
anti-HBc: Antibody against HBV core antigen immunoglobulin G

levels in group 1 were higher than that in group 3. Therefore, these
patients should be closely followed up for the development of
advanced liver disease in out-patient settings.

The detection of simultaneous HBeAg and anti-HBe positivity
is a rare but well-established profile in HBV infected patients.
Previous studies have shown that the prevalence of this profile is
0.2-5.9% in CHB patients and 10.4% in the immune-active phase
of HBV infections (15-18). In our study, 1.47% of patients had
dual positivity for HBeAg and anti-HBe, which was similar to the
reported 1.5% in other study from Turkey (4).

The patients with simultaneous HBeAg and anti-HBe positivity

were mostly male, slightly younger, had higher levels of ALT, HBV-
DNA, a higher risk of developing liver failure and cirrhosis in the

literature (15,18). In the present study, we also found that the
mean age was 44.3 years and 65.3% of them were male, had less
comorbidities (probably associated with young age), had higher
biochemical indicators of liver and virus function and had a higher
rate of treatment with antiviral drugs. Mutations, antigen-antibody
complex and increased immunological response associated with
these complexes may be the reasons for the high HBV-DNA and
ALT levels and the increased risk of liver failure in patients with dual
HBeAg and anti-HBe positivity (18). These patients are at higher
risk of hepatic dysfunction, should be closely monitored.

Hepatitis B core antibody is a sensitive biomarker in identifying
patients infected or exposed to HBV (19). Isolated anti-HBc-IgG
can be seen in the natural course of HBV infection (Table 1) and
this serology may also represent other clinical entities, including
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the late stage of prior infections after HBsAg or anti-HBs has
fallen down, cross-reactivity and false positivity (12,19). The
importance of this serology arises in risk groups such as pregnant
women, hemodialysis patients, co-infected patients with HCV
and HIV, organ transplant recipients, intravenous drug users
and immunosuppressive patients due to the possibility of HBV
reactivation. Isolated anti-HBc-IgG positivity has been reported
between 1.0%-32% in different populations (20). Studies from
Turkey, this rate varies between 1.9% and 5.8% (12,21,22). In our
study, the prevalence of isolated anti-HBc-IgG positivity was 0.75%
and HBsAg or anti-HBs positivity was found in 8 (53.3%) out of 15
patients in previous years. This result was somewhat lower than
that reported rates by prior studies.

Patients with isolated anti-HBc-lgG had more comorbidities,
had higher rates of hematologic diseases and had lower ALT levels
with undetectable HBV-DNA in our study. The above results were
present, probably because anti-HBc positivity in these patients
was found by chance because of research on underlying disease.
Antiviral treatment was given to 2 (8.0%) patients to prevent
reactivation due to the treatment of hematologic or rheumatic
disease. It is strongly advised that hemato-oncological patients and
candidates for transplantation and immunosuppressive treatment
should be screened for anti-HBc-IgG markers with HBV-DNA.

Study Limitations

There are some limitations to our study. Firstly, it is single-
center, retrospective study, and includes a specific follow-up
period. Secondly, while patients with atypical profile are evaluated
with clinical and laboratory results, these data are not available for
patients with common HBV. Therefore, no larger scale comparison
could be made.

Conclusion

Atypical serological profiles are not uncommon in patients with
HBV infection. The interpretation of these results, patients follow-
up and their treatment require care in clinical practice. Patients who
are likely to develop liver failure, cirrhosis, HCC and HBV reactivation
should be followed more closely and necessary active treatments
are mandatory, where appropriate. In the presence of such atypical
serologies, mutation analyzes should be requested if possible.
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Kronik Hepatit B Hastalarinda COVID-19 Hastaliginin ve Asilarinin Incelenmesi

©® MUge Toygar Deniz, ® Sila Akhan, ® Fatih Muhammed Karasin

Kocaeli University Faculty of Medicine, Department of Infectious Diseases and Clinical Microbiology, Kocaeli, Turkey

ABSTRACT

Objectives: Coronavirus disease-2019 (COVID-19) has affected
more than 16 million people around the worldwide so far.
Simultaneously, it has made the follow-up of chronic diseases
difficult. We examined the course of co-infection with COVID-19
and chronic hepatitis B in this article and to reveal the vaccination
status of these patients.

Materials and Methods: Patients requiring oxygen therapy were
classified as severe. Also, patients’ demographic and vaccination
information was scanned using the hospital data system.
Results: A total of 100 patients with chronic hepatitis B were
included. There were 53 patients with polymerase chain reaction-
confirmed COVID-19. Since these patients needed oxygen, 9 were
admitted to clinics and 4 to the intensive care unit. Of 13 patients
with severe disease, 5 had Sinovac, 2 had Pfizer-BioNTech, 1
had mixed vaccine, and 5 were unvaccinated. Severe disease
was significantly lower in the Pfizer-BioNTech vaccinated group.
Similarly, the longest interval between vaccine and COVID-19
disease was found in this group.

Conclusion: The effect of COVID-19 and hepatitis B co-
infection on the severity of COVID-19 and the long-term effects
of vaccine-induced immunity in these patients will be guided by
epidemiological studies. According to our study, it can be said that
the type of vaccine is one of the factors affecting the severity of
the disease. Although the number of patients is small, severe acute
respiratory syndrome-coronavirus-2 and hepatitis B co-infection do
not affect the more severe outcomes.

Keywords: Chronic HBV infection, COVID-19, COVID-19 vaccines,
HBV

0z

Amag: Koronaviris hastaligi-2019 (COVID-19) simdiye kadar
dinya capinda 16 milyondan fazla insani etkilemistir. Ayni
zamanda COVID-19 pandemisi surecinde kronik hastaliklarin
takibi zorlasmisti. Bu yazimizda COVID-19 ve kronik hepatit B
ko-enfeksiyonunun seyrini ve bu hastalarin asilanma durumlarini
irdelemeyi amagladik.

Gereg ve Yontemler: Kronik hepatit B'si mevcut olup COVID-19
geciren hastalardan oksijen tedavisi gerektiren hastalar siddetli
olarak siniflandirildi.  Ayrica hastane veri sistemi kullanilarak
hastalarin demografik ve asi bilgileri tarandi.

Bulgular: Kronik hepatit B'li toplam 100 hasta dahil edildi. Polimeraz
zincir reaksiyonu ile dogrulanmis COVID-19 olan 53 hasta vardi. Bu
hastalarin oksijene ihtiyaci oldugu icin 9'u kliniklere, 4'G de yogun
bakima yatirildi. Siddetli hastaligi olan 13 hastanin 5'inde Sinovac,
2'sinde Pfizer-BioNTech, 1'inde karma asi vardi ve 5'inde asi yoktu.
Siddetli hastalik, Pfizer-BioNTech ile asilanmis grupta onemli
Olclide daha dusuktl. Benzer sekilde asl ile asi sonrasi COVID-19
gecirme arasindaki en uzun aralik da bu grupta bulundu.

Sonug: COVID-19 ve hepatit B ko-enfeksiyonunun COVID-19'un
ciddiyeti Uzerindeki etkisi ve bu hastalarda asi kaynakli bagisikligin
uzun vadeli etkileri epidemiyolojik c¢alismalara isik tutacaktir.
Calismamiza gore hastaligin siddetini etkileyen faktorlerin birinin
asl tlrl oldugu soylenebilir. Hasta sayisi az olsa da COVID-19
ve hepatit B ko-enfeksiyonu klinigin daha ciddi olmasina yol
acmamistir.

Anahtar Kelimeler: Kronik HBV enfeksiyonu, COVID-19, COVID-19
asllari, HBV
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Introduction

A coronavirus strain known as severe acute respiratory
syndrome-coronavirus-2 (SARS-CoV-2) has spread throughout the
worldwide and emerged as a significant cause of morbidity and
mortality. The outbreak of coronavirus disease-2019 (COVID-19)
has been declared a pandemic on March 11, 2020 (1). On the other
hand, with approximately 300 million people chronically infected
worldwide, the hepatitis B virus (HBV) is a serious threat to public
health (2). There have been problems in the follow-up of chronic
diseases due to the quarantine of countries, the overcapacity of
hospitals with COVID-19. Regarding chronic hepatitis B, Turkey is a
middle -endemic region, because of that co-infection with COVID-
19 and chronic hepatitis B is also common (3).

COVID-19 does not only affect the respiratory system. The cause
of hepatic manifestations is unclear at this stage. Cholangiocytes
and hepatocytes have entry cell receptors for SARS-CoV-2 known
as angiotensin-converting enzyme 2 receptors (4). According to a
recent study, asymptomatic liver function tests are elevated in 50%
of patients hospitalized for COVID-19 (5). Possible causes of liver
impairment are the direct cytopathic effect of the virus, ischemic
liver injury due to hypoxia developing during the disease, and
immune-mediated liver injury (6). Additionally, hepatitis B reactivation
and drug hepatotoxicity may develop because of the drugs used for
treating COVID-19. The management of SARS-CoV-2 and hepatitis
B co-infection is challenging because of them (7).

There are many studies have evaluating the severity of COVID-
19 in patients with chronic hepatitis B patients. Several studies
have shown that COVID-19 is not severe in patients with chronic
hepatitis B (7). However, the mortality of COVID-19 is higher in
patients with advanced liver disease. Also, patients with advanced
liver disease have a poor immune system, and as a result,
they are a vulnerable population that should prioritize COVID-19
vaccines. There are inactivated coronavirus vaccine (Sinovac) and
mRNA vaccine (Phizer-BionTech) in our country. In this study, we
determined the vaccination preference and vaccination rates of
chronic hepatitis B patients, as well as to examine the effect of
co-infection on the course of the COVID-19.

Materials and Methods

Subjects

One hundred people were included in the study who had
chronic hepatitis B. The diagnosis of chronic hepatitis B was made
according to the European Association for the Study of the Liver
2020 hepatitis B guideline. Patients” demographics and vaccination
information were manually collected from electronic health records.

Ethical Approval

The study protocol was approved by the Ethics Committee of
Kocaeli University (approval number GOKAEK-2022/10.10). Since
the study was retrospective, informed consent was not obtained
from the patients.

Statistical Analysis
Statistical analysis was performed using the Statistical Package
for the Social Sciences version 20.0. The values p<0.05 were

considered statistically significant. Data are presented as mean and
percentages. The Kolmogorov-Smirnov test was used to assess
the normality of the distribution of the investigated parameters. Al
parameters in our study were not distributed normally. Differences
were tested by Mann-Whitney U test and Wilcoxon test.

Results

One-hundred patients with chronic hepatitis B were included in
our study. Among these patients, males (=56, 56 %) predominated
over females (n=44, 44%). The mean age of the individuals
was calculated as 44 years (range: 12-78). All patients were
taken antiviral treatment. Elevated aspartate aminotransferase
and alanine aminotransferase were recorded in patients on 7/18
and 2/18, respectively, during COVID-19. The demographics and
medical findings of the individuals are shown in Table 1.

Of all chronic hepatitis B patients, 50 were vaccinated with
mMRNA vaccine (Pfizer-BioNTech, 50%), and 22 with inactivated
coronavirus vaccine (Sinovac, 22%). While 11 people (11%)
had mixed immunotherapy, 17 (17%) were unvaccinated. In the
Pfizer-BioNTech vaccinated group, 15 individuals had COVID-19
after vaccination. In the Sinovac vaccinated group, there were
7 patients after vaccination. Four people who vaccinated with
mixed immunotherapy had also COVID-19 disease after vaccines.
The time between the vaccination and polymerase chain reaction
(PCR) positivity is shown in Table 2. The mean day count between
the last vaccine date and SARS-CoV-2 PCR positivity date 127
(Pfizer-BioNTech group), 64 (Sinovac group), and 91 (mixed vaccine
group) days, respectively. Those vaccinated with Pfizer-BioNTech
were statistically significantly less infected with COVID-19 after
vaccination (p<0.05).

There were 53 patients with PCR-confirmed COVID-19. Among
them, 9 patients were admitted to clinics and 4 to the intensive
care unit due to hypoxia. Of 13 patients with severe disease, 5
had Sinovac, 2 had Pfizer-BioNTech, one had mixed, and 5 were
unvaccinated. When the 2 patients who died were examined, it
was found that 1 of them was unvaccinated and the other was
inactivated coronavirus vaccine. Forty patients (74%) had mild
disease. On the other hand, among patients with severe diseases,
10 of them had negative current HBV-DNA values.

Table 1. Demographic and medical findings of the patients
Characteristic Patient

Age, mean 44

Gender, M/E n 56/44
SARS-CoV-2 PCR positivity, n 53

Mild disease, n (%) 40 (75)
Severe disease, n (%) 13 (25)
Pfizer-BioNTech vaccinated, n (%) 43 (54)
Sinovac vaccinated, n (%) 17 (21)

No vaccinated, n (%) 13 (16)
Mixed vaccinated, n (%) 7(9)

M: Male F: Female, SARS-CoV-2: Severe acute respiratory syndrome-
coronavirus-2, PCR: Polymerase chain reaction
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Table 2. The time between the vaccination and PCR positivity
SARS-CoV-2 PCR positivity

Pfizer-BioNTech, day (range) 127 (29-333)
Sinovac, day (range) 64 (7-149)
Mixed, day (range) 91 (561-129)

SARS-CoV-2: Severe acute respiratory syndrome-coronavirus-2, PCR:
Polymerase chain reaction

Discussion

Data on the prevalence of COVID-19 and chronic hepatitis B
confection are limited. In a meta-analysis conducted in China where
chronic hepatitis B is hyperendemic, approximately 25,000 COVID-
19 patients were examined, and the prevalence of co-infection was
found to be 3% (8). Recent reports showed that about 2-11% of
patients with COVID-19 had underlying chronic liver disease (9).
Hepatic involvement in COVID-19 is multi-factorial. Many reasons
such as the direct cytopathic effect of the virus, uncontrolled
immune reaction, drug-related injury, sepsis, and hypoxia can
cause damage in the spectrum from asymptomatic liver enzyme
abnormalities to fatal acute liver injury. During this pandemic,
hepatic dysfunction has been seen in 14-563% of patients (10).

In our study, although the number of patients is small, SARS-
CoV-2 and hepatitis B co-infection do not affect the severe
outcomes. Similar findings were found by Lv et al. (11), who
discovered that COVID-19 patients with HBV infection had a lower
risk of serious events such as intensive care unit admission or
death. However, Jothimani et al. (10) said that COVID-19 may
cause worsening of underlying chronic liver disease, leading to
hepatic decompensation and acute-on-chronic liver failure, with
higher mortality. In a study from China, where hepatitis B is highly
endemic, COVID-19 is related to more severe outcomes in patients
with chronic liver disease (8).

The administration of vaccines against SARS-CoV-2 will help
control the pandemic, especially to populations at high risk of
developing severe COVID-19. Although it varied according to the
variants, the efficacy of CoronaVac and Pfizer-BioNTech vaccines
was found to be 60% and 90%, respectively (12).

Study Limitations
Main limitations are the small number of our patients and the
inability to do subgroup analyses.

Conclusion

The effect of COVID-19 and hepatitis B co-infection on the
severity of COVID-19 and the long-term effects of vaccine-induced
immunity in these patients will be guided by epidemiological
studies. In our study post-vaccine COVID-19 disease and severity
of disease are less in Pfizer-BioNTech vaccinated group. Additionally,

co-infection with SARS-CoV-2 and hepatitis B has no impact on the
more serious outcomes.
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Bir Universite Hastanesinde Saglik Calisanlarinda Hepatit A Seroprevalansi ve Hepatit
A Asilamasini Etkileyen Faktorler

@ Ersan Gursoy, ® Mehmet Kilincer, ® Gadime Yanmaz, ® Mercan Yagiz

Erzincan Binali Yildinm University Faculty of Medicine, Department of Family Medicine, Erzincan, Turkey

ABSTRACT

Objectives: Although there is an effective and valid vaccine,
hepatitis A is an important public health problem, especially in
underdeveloped countries. Ensuring high vaccination rates can
help reduce the burden of hepatitis A. The aim of our study was
to investigate hepatitis A seroprevalence, vaccination status, and
barriers to vaccination among healthcare professionals.

Materials and Methods: This is a cross-sectional descriptive study.
The study was carried out in the Staff Health Screening Outpatient
Clinic of Mengticek Gazi Training and Research Hospital, and the
hepatitis A immunoglobulin G (IgG) results of 226 people included
in the study were evaluated. A 20-question questionnaire prepared
by the researchers, which scanned the participants’ occupations,
hepatitis infection status, coronavirus and hepatitis A vaccination
status, barriers to vaccination, and their relationship with primary
care physicians, was filled in by face- to-face interview method.
Results: The mean age was 30.02. Anti-hepatitis A virus IgG value
was positive in 65.5% (n=148) of the participants. Only 36.7%
(n=83) of the participants had previously been vaccinated against
hepatitis A. The biggest obstacle to vaccination was the lack of
time with 32.1% (n=46). Hepatitis A vaccination rate of physicians
were statistically significantly higher than the others (p=0.018).
The communication of the participants with their family physicians
positively affected the vaccination rates positively (p=0.001).
Conclusion: The vaccination rate among healthcare workers was
relatively low, indicating the need for increased efforts to improve

0z

Amag: Etkili ve gecerli bir asi olmasina ragmen hepatit A 6zellikle
az gelismis Ulkelerde 6nemli bir halk sagligr sorunudur. Yutksek
asillama oranlarinin saglanmasi, hepatit A yutkinin azaltiimasina
yardimcl olabilir. Calismamizin amaci, saglik calisanlari arasinda
hepatit A seroprevalansini, asilama durumunu ve asilama engellerini
arastirmaktir.

Gere¢ ve Yontemler: Bu, kesitsel tanimlayici bir calismadir.
Calisma Menglicek Gazi Egitim ve Arastirma Hastanesi Personel
Saglik Tarama Poliklinigi'nde gerceklestirildi ve 226 kisi ¢alismaya
dahil edildi. Katiimcilarin hepatit Aimmunoglobulin G (IgG) sonuglari
hastane sisteminden degerlendirildi. Katilimcilarin mesleklerini,
hepatit enfeksiyon durumlarini, koronavirlis ve hepatit A asilanma
durumlarini, asilamadaki engelleri ve birinci basamak hekimleri ile
iliskilerini tarayan, arastirmacilar tarafindan hazirlanan 20 soruluk
anket yuz ylze gorusulerek dolduruldu.

Bulgular: Yas ortalamasi 30,02 idi. Anti-hepatitis A virls IgG degeri
katihmeilarin %65,5'inde (n=148) pozitifti. Katilimcilarin sadece
%36,7'si (n=83) daha dnce hepatit A asisi olmustu. %32,1 (n=46)
ile asilamanin 6nlndeki en bulytk engel zaman yetersizligiydi.
Hekimlerin hepatit A asilama oranlari digerlerine gore istatistiksel
olarak anlamli derecede yiksekti (p=0,018). Katilimcilarin aile
hekimleri ile iletisimi asilanma oranlarini olumlu yonde etkiledi
(p=0,001).

Sonug: Saglik calisanlari arasinda asilama oraninin nispeten
dlstk olmasi, asilama oranlarini iyilestirmek icin daha fazla caba
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vaccination rates. At this stage, family physicians should take a
more active role in public health.

Keywords: Hepatitis A, hepatitis A vaccines, seroprevalence,
vaccination

Introduction

Hepatitis A virus (HAV) is an RNA virus belonging to the
picornavirus family and the hepatovirus genus (1). It is a significant
public health problem in developing countries and countries with
low socio-economic status and is directly linked to poor sanitation
and socio-economic conditions (2). HAV is transmitted through
contaminated food, water or close contact with an infected person
(3). The clinical course of HAV infection tends to be milder in
children, but it can become more severe with age (4,5). Due to
properties such as being disinfectants-resistant and heat, HAV
is highly contagious and can survive for long periods outside the
body (3). Symptoms may persist for months after the resolution of
the infection because HAV can be transmitted through the fecal-
oral route for a long time (6). Despite the availability of safe and
effective vaccine, HAV continues to play a significant role in the
etiology of acute viral hepatitis (3).

According to the World Health Organization (WHO), although
the global incidence of hepatitis A has decreased significantly
over the past two decades, with an estimated 1.4 million cases
reported in 2018, HAV remains the most common form of acute
hepatitis worldwide (7). It is believed that the actual incidence of
HAV infection is much higher than reported. HAV infection, usually
subclinical, anicteric, or icteric, can cause significant morbidity, even
if it does not become chronic. In rare cases, fulminant hepatitis can
occur, which can lead to high mortality (8). Complications are more
common when infection occurs at an older age (4). In terms of
seroprevalence, the rates of hepatitis A vary widely depending on
the population being studied. In general, the prevalence of hepatitis
A antibodies (indicating past infection or vaccination) tends to be
higher in countries with lower socio-economic status and poorer
sanitation. Poor hygiene practices and crowded living conditions
increase the likelihood of transmission (1).

The importance of hepatitis A vaccination cannot be
overemphasized. Hepatitis A can cause serious illness, including
liver failure and death, and most cases occur in unvaccinated
individuals. In addition, outbreaks of hepatitis A can have a
significant impact on public health because it can quickly spread
in close-knit communities or settings with inadequate hygiene
practices. The WHO recommends that all children receive the
hepatitis A vaccine as part of their routine childhood immunization
schedule (9). However, vaccination rates vary widely worldwide,
with coverage range from less than 10% in some countries to
above 90% in others (10).

The hepatitis A vaccine is safe, effective and provides long-
lasting immunity, and it is recommended for individuals at increased
risk of contracting the virus. Ensuring high vaccination rates can
help reduce the burden of hepatitis A and protect both individual and
public health. WHO reduces the incidence of hepatitis A by 90% by
2030 and increasing vaccination rates is vital to this effort (10).

gosterilmesi gerektigini gostermektedir. Bu asamada aile hekimleri
toplum sagligi acisindan daha aktif rol almalidir.

Anahtar Kelimeler: Hepatit A, hepatit A asllari, seroprevalans,
asllama

Our study investigated the seroprevalence of hepatitis A and
vaccination status among healthcare workers, who are role models
for the community in the health field.

Materials and Methods

This is a retrospective cross-sectional descriptive study. The
study was conducted between 01.01.2022 and 01.11.2022 in
Erzincan Menglicek Gazi Training and Research Hospital Personnel
Health Screening Polyclinic. The research population consists
of allied health personnel and physicians working in Erzincan
Menglcek Gazi Training and Research Hospital whose hepatitis
markers have been checked in the last 6 months.

Although 890 people applied to the polyclinic, hepatitis serology
was not requested from health workers who were not in risky
groups due to the procedure (medical secretaries, hospital security,
patient transport personnel etc.). Hepatitis serology was requested
from approximately 450 people. Those who had deficiencies in
their analyses and those who did not accept participating in the
study were excluded. Without performing a sample calculation, we
tried to reach all the patients and reached 226 patients.

The results of hepatitis A immunoglobulin G (IgG) checked in
the past six months for the participants were evaluated from the
hospitals information management system. The presence of anti-
HAV antibodies in serum samples collected from patients has been
investigated using a chemiluminescent microparticle immunoassay
method. When interpreting the results, samples with values below
1 S/CO were considered negative and samples with >1 S/CO were
considered positive.

Written informed consent forms were obtained from healthcare
personnel who met the inclusion criteria for the study and agreed
to participate. The researchers prepared a questionnaire consisting
of 20 questions that screened for the participants’ occupations,
hepatitis infection status, coronavirus (COVID) and hepatitis A
vaccination status, barriers to vaccination, and relationships with
primary care physicians. The gquestionnaire was filled out using
face-to-face interviews.

Approval for the study was obtained from the Erzincan Binali
Yildinm University, Clinical Research Ethics Committee (approval
number: 2022/07-86, date: 06.06.2022). The procedures were
followed to comply with the ethical standards of this committee
responsible for human experimentation and the principles of the
Declaration of Helsinki as revised.

Statistical Analysis

The data were entered into the IBM SPSS Statistics 23 (SPSS,
Chicago, IL) package program, and descriptive statistics, chi-square
test, Mann-Whitney U test, and Student’s t-tests were performed.
The statistical significance level was taken as p<0.05.
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Results

The average age of the 226 people included in the study
was 30.02 (minimum: 19, maximum: 55), the average number of
siblings was 2.97 (minimum: 0, maximum: 13) and the average
number of children was 0.62. (minimum: 0, maximum: 4). Other
demographic data of the participants are given in Table 1.

96.4% (n=218) of the participants had at least one dose of the
coronavirus disease-2019 (COVID-19) vaccine (mean: 2.75+1.05).
The most preferred combination was the 2 Sinovac 1 Biotech
combination with 27% (n=61). 25.2% (n=57) of the participants
preferred only Sinovac, 22.6% (n=51) only Biotech, and 48.7%
(n=110) both vaccines.

The hepatitis A and hepatitis A vaccination status of the
participants are given in Table 2.

The relationship between being vaccinated against hepatitis A
and gender, occupation, educational status, presence of hepatitis
patients in the same household, presence of chronic diseases, and
being vaccinated against COVID-19 are given in the Table 3.

The relationship between the anti-HAV IgG values of the
participants and age groups, gender, education level, presence of
hepatitis patients at home, COVID vaccination status, and previous
hepatitis A is given in Table 4.

The relationship between the communication levels of the

participants with their family physicians and the vaccination
variables is given in the Table 5.

immunity, and it is recommended for individuals at increased risk of
contracting the virus. This study investigated the seroprevalence of
hepatitis A and vaccination status among healthcare workers at the
Menglcek Gazi Training and Research Hospital in Turkey.

The hepatitis A vaccine on the World Health Organization List
of Essential Medicines was first approved in Europe in 1991 and
in the United States in 1995 (11). In Turkey, the hepatitis A vaccine
was introduced as part of the national immunization program in
1998. Since then, it has been consistently administered to children
and adults at high risk of infection, including travelers to countries
with high rates of hepatitis A, healthcare workers, and individuals
with liver disease. It was included in the expanded immunization
program in November 2012 (12).

HAV seroprevalence is decreasing in Turkey because of the
inclusion of the vaccine in the national immunization program and
improved socio-economic conditions (13,14). Although there are
positive decreases, Turkey is still in the middle endemic region
regarding HAV infection. In middle endemic areas, HAV infection
usually coincides with adolescence and early adulthood, and its
prevalence increases with age, as expected. In our study, it was
observed that anti-HAV IgG positivity increased significantly with
increasing age.

Although Turkey is located in the middle endemic region, there
are also regional differences due to its wide geographical structure.
For example, while anti HAV IgG positivity was found to be 10,18%

Table 2. Previous hepatitis A and vaccination status of the
participants

n

. . %
Discussion 3 =
Anti-HAV IgG positivity
HAV is an RNA virus that belongs to the picarnovirus family Positive 148 65.5
and is g significant public hgalth problem, pamcularly .m devel.o.pmg Negatilh 78 345
countries, due to poor sanitation and socio-economic conditions. " had heoatitis A?
The hepatitis A vaccine is safe, effective and provides long-lasting ave you ever hac hepatitis A/
Yes 40 17.7
Table 1. Demographic characteristics of the participants No 186 82.3
‘ n % Have you had the hepatitis A vaccine?
Gender Yes 83 | 367
Woman 135 59.7 If it was vaccinated, where was it?
Duty Family health center 29 34.9
Nurse 491 Hospital 47 | 566
Doctor 58 25.7 Other 7 8.4
Other allied health personnel 57 25.2 Would you consider getting the hepatitis A vaccine if you do
Education not?
Primary-secondary school 9 4.0 Yes 47 32.8
High school 22 97 No 54 3788
University and above 195 86.3 I’'m undecided 42 29.3
The presence of chronic disease The biggest obstacle to vaccination
Yes 28 12.4 The lack of time 46 32.1
No 198 87.6 The lack of information 27 18.8
Presence of patients with hepatitis in the same household The fear of side effects 31 21.6
Yes 18 8 Other 39 27.2
No 208 92 HAV: Hepatitis A virus, IgG: Immunoglobulin G
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in a study conducted in Izmir, this rate was found to be 90,3% in
another study conducted in Sirnak (15,16). In a study by Kutlu et al.
(17) on dentistry students in the Central Anatolian region, this rate
was found to be 24.9%. In our study, this rate was determined
to be 65.5%, and it can be said that there is an average positivity.

Considering the hepatitis A vaccination status although
the population of our study consisted of health professionals,
vaccination rates were quite low (63.3%). In a study conducted
by Bolatkale et al. (18) with 402 people in our country, it was
seen that 86.6% of the participants had not had the hepatitis A
vaccine before. Although the rates are better, it is expected that
the vaccination rates of health professionals who should be role
models to society will be much better.

The study also identified several barriers to hepatitis A vaccination
among healthcare workers. When questioned about the barriers to
getting the vaccine, they included lack of time, lack of awareness
about the importance of vaccination, and concerns about the safety
and efficacy of the vaccine. These barriers highlight the need for
improved education and vaccine access for healthcare workers.

On the other hand, there was no significant relationship
between hepatitis A vaccination status and gender, education,
presence of hepatitis at home, presence of chronic disease,
and COVID-19 vaccination status. There was only a significant

relationship between occupation and hepatitis A vaccination status.
The percentage of vaccination was higher in physicians in other
healthcare professionals, and this level was statistically significant.
This could be due to various factors, including differences in access
to vaccination, knowledge about the importance of vaccination, or
personal beliefs about vaccination. It is also possible that physicians
may be more likely to encounter hepatitis A in their work and may
therefore have a greater incentive to be vaccinated.

Our study found a significant relationship between age groups
and anti-HAV IgG in accordance with the literature (6,8,13,19).
Since the probability of encountering hepatitis A infection increases
with age, positivity was higher at later ages. However, no significant
relationship was found between gender, occupation, education,
having hepatitis at home, and preferences for the COVID vaccine.
Although the vaccination rates of allied health personnel are quite
low, relatively high antibody positivity is an exciting finding. This
may be related to hepatitis A infection in childhood to to low
socioeconomic conditions.

It is likely that the relationship between other healthcare
workers and family physicians could play a role in determining
hepatitis A vaccination rate. Family physicians are often the primary
point of contact for individuals seeking medical care, and they can
play a crucial role in educating patients about the importance of

Table 3. Relationship between being vaccinated against hepatitis A and gender, occupation, educational status, presence of
hepatitis patients in the same household, presence of chronic diseases, and being vaccinated against COVID-19
The status of hepatitis A vaccination
Yes No
Total P
n % n %
Gender
Man 38 41.8 53 58.2 91
0.198
Woman 45 33.3 90 66.7 135
Duty
Nurse 37 33.3 74 66.6 111
Doctor 30 51.7 28 48.3 58 0.018
Other allied health personnel 16 28.0 41 72.0 57
Education
Primary-secondary school 2 22.2 7 77.8 9
High school 11 50 11 50 22 0.281
University and above 70 35.9 125 64.1 195
Presence of patients with hepatitis in the same household
Yes 3 16.7 15 83.3 18
0.066
No 80 38.5 128 61.5 208
The presence of chronic disease
Yes 9 32.1 19 67.9 28
0.591
No 74 37.3 124 62.7 198
COVID vaccination status
None 1 12.5 7 87.5 8
Only Sinovac 25 43.9 32 56.1 57 0.143
Only Biotech 14 27.5 37 72.5 51 '
Both of them 43 39.0 67 61.0 110
COVID-19: Coronavirus disease-2019
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vaccination and helping them access vaccines. Therefore, a positive
relationship between healthcare workers and family physicians
may be beneficial in promoting vaccination among healthcare
workers. This could include collaborating on education and outreach
efforts and coordinating vaccine delivery and administration.

Study Limitations

Our study has some strengths and weaknesses. Although
participants’ vaccination information and medical records have
been reviewed, there may still be incomplete records (especially if
it has been ten years or more since vaccination). In these cases,
the answers given by the participants were accepted as correct.
Although the participants are generally a group with high health
literacy, some deficiencies may exist. In this respect, it may be
considered in the future to conduct a study only with participants
whose medical records are up-to-date.

On the other hand, there are many studies on hepatitis
seroprevalence in the literature but few on vaccination rates,
especially in the hepatitis A vaccine. Although there are many
studies on hepatitis B vaccination in the literature, less attention
may be given to hepatitis A vaccinations, probably because they
are seen as more harmless and included in vaccination programs
later. In this respect, our study is a study that can contribute to the
literature. However, the fact that the study was conducted only on
health workers can be considered a shortcoming. There is a need
for advanced community-based studies that include primary care.

Conclusion

Overall, the study found that the seroprevalence of hepatitis A
and the vaccination rate among healthcare workers in Mengucek
Gazi Training and Research Hospital in Turkey were relatively low,

Table 4. Relationship between the anti-HAV IgG values of the participants and age groups, gender, education level, presence of
hepatitis patients at home, COVID vaccination status, and previous hepatitis A

Hepatitis A IgG positivity
Positive Negative Total P
n % n % n
Age groups
19-24 28 52.8 25 47.2 53
25-27 34 60.7 22 39.3 56
0.022
28-32 39 67.2 19 32.8 58
33-b5 47 79.6 12 20.4 59
Gender
Woman 86 63.7 49 36.3 135
0.492
Man 62 68.1 29 31.9 91
Duty
Nurse 75 67.5 36 325 111
Doctor 36 62.0 22 38.0 58 0.771
Other allied health personnel 37 64.9 20 35.1 57
Education
Primary-secondary school 9 100 0 0 9
High school 14 63.6 8 36.4 22 0.085
University 125 64.1 70 35.9 195
Do you have patients with hepatitis in your home?
Yes 12 66.6 6 3988 18
0.913
No 136 65.3 72 34.7 208
Have you had COVID vaccine?
Yes 142 65.1 76 34.9 218
0.564
No 6 75 2 25 8
Which COVID vaccine
Only Sinovac & 65 20 35 57
Only Biontech 30 58.8 21 41.2 51 0.640
Both of them 75 68.1 35 31.9 110
Passing hepatitis A
Yes 38 95 2 5 40
0.001
No 110 59.1 76 40.9 186

HAV: Hepatitis A virus, IgG: Immunoglobulin G, COVID: Coronovirus
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Table 5. Relationship between the participants’ communication levels with their family physicians and vaccination variables
Communication level with family physicians
Very bad-bad | Intermediate Good Excellent Total
n % n % n % n % n P
Have you been informed about vaccinations by your family physician?
Yes 0 0 12 14.4 35 42.1 36 43.3 83
No 13 12.8 47 46.5 41 40.5 13 12.8 101 0.001
Partly 1 0.4 9 42.8 11 52.3 8 38 21
Have you been vaccinated against hepatitis A?
Yes 2 2.4 21 25.3 27 325 33 39.8 83
No 12 8.4 47 32.9 60 42 24 16.7 143 0001
If there were vaccine, where did it happens?
Family Health Center 0 0 8 27.6 7 241 14 48.2 29
Hospital 2 4.2 1 23.4 18 38.2 16 34.0 47 0.022
Other 0 0 2 28.5 2 28.5 3 42.9 7
The biggest obstacle to vaccination
The lack of time 3 10.7 15 53.6 5 17.9 5 17.9 28
The lack of information 4 14.8 9 33.3 7 25.9 7 25.9 27
The fear of side effects 1 5.5 11 61.0 3 16.6 3 16.6 18 0.009
Other 4 1.7 12 5.9 9 26.4 9 26.4 34

indicating a need for increased efforts to improve vaccination
rates and protect healthcare workers from hepatitis A infection.
This could include improved education about the importance of
vaccination, increased access to the vaccine, and efforts to address
concerns about the safety and efficacy of the vaccine.
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ABSTRACT

Objectives: Regulatory T-cells (T-regs) maintain immune tolerance
by affecting other cells of the immune system. They play an
important role in autoimmune diseases and the prevention of
graft rejection. Steroids suppress the immune system, especially
inhibiting cytokine secretion of T-lymphocytes, initiation of the cell-
mediated immune response, and stimulation of T-regs. Interferons
(IFN) also have immunomodulatory, antiviral, and anti-proliferative
effects. They activate macrophages and cytotoxic T-cells and
stimulate the differentiation of T-regs. The aim of this study was
to evaluate the effects of IFN and steroids on T-regs in the liver,
spleen, and bone marrow in a mouse model, and to determine
if they exert their immunosuppresive/immunomodulatory effects
through T-regs.

Materials and Methods: A total of 24 mice were randomly
separated into 3 groups and administered an intraperitoneal
injection for five days. The control group received 0.1 mL saline
every day, the IFN group received IFN-alpha-2b 20,000 IU on the
first, third, and fifth days, and only 0.1 mL saline on the other days,
and the steroids group received 5 mg/kg dexamethasone in 0.1 mL

0z

Amagc: Regllatuvar T-hicreleri (T-reg) immin sistemde gorevli
bircok hticre ¢esidine etki ederek immunolojik toleransi saglayan
hicrelerdir. Otoimmin hastaliklar, greft rejeksiyonunun énlenmesi
ve enfeksiyon hastaliklarinda énemli role sahiptirler. Steroidler,
immidn  sistemi  baskilarlar;  6zellikle T-lenfositlerin  sitokin
salgilamasini ve hicresel immunolojik yanitin baslamasini onlerler
ve T-reg'leri de stimile ederler. Diger yandan interferonlar (IFN)
immunomodulator, antiviral ve anti-proliferatif etkiye sahiptirler.
Makrofajlari ve sitotoksik T-hiicrelerini aktive ederler ve T-reg’lerin
diferansiyasyonunu uyarirlar. Biz bu calismamizda IFN ve steroidin
karaciger, dalak ve kemik iligindeki T-reg’lere etkisini, bilinen
immunosupresif/immin dlzenleyici etkilerini T-reg’ler Gzerinden
yapip yapmadiklarini degerlendirmeyi amacladik.

Gerec ve Yontemler: Bunun icin 24 fareye 5 glin boyunca
intraperitoneal enjeksiyon yapildi. Kontrol grubuna 0,1 cc serum
fizyolojik her giin uygulandi. IFN grubuna [FN-alfa-2b 20.000 U 0,1
cc olacak sekilde serum fizyolojik ile sulandirilarak gin asiri 3 kez
diger glnler 0,17 mL serum fizyolojik uygulandi. Steroid grubuna
deksametazon 5 mg/kg 0,1 mL olacak sekilde serum fizyolojik
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saline every day. Two days after the end of therapy, each mouse
was anesthetized, the portal vein was explored via laparotomy, and
5 mL bovine serum albumin (BSA) was administered through the
portal vein. The inferior vena cava was cut to allow BSA perfusion
of the liver, and then the mice were sacrificed. The liver, spleen,
and bone marrow were removed for analysis. T-regs were identified
and counted using flow cytometry.

Results: The flow cytometry count results showed no significant
difference between the IFN, steroid, and control groups.

Conclusion: IFN and steroid use do not seem to affect the
quantity of T-regs.
Keywords: Regulatory T-cells, interferon, steroid, immunology

Introduction

Lymphocytes are a single cell group in the immune system that
carry receptors specific to antigens. Non-response of lymphocytes
to self-antigens is known as immune tolerance. The absence of
immunological tolerance results in autoimmune diseases. In 1969,
Nizhizuka and Sakakura (1) demonstrated that one cell type was
especially affected in autoimmune diseases. In 1995, Sakaguchi
et al. (2) demonstrated the role of CD4(+) T-cells that show CD25
positivity in immunological tolerance. Regulatory T-cells (T-regs) are
a heterogeneous cell group which carry CD4(+) CD25(+) surface
molecules expressing forkhead box P3 (FOXP3) transcription
factor (3,4). This is indispensable for the reliable functioning of the
immune system. T-regs are located among CD4(+) and CD8(+)
T-cells, B-cells, natural killer cells, natural killer T-cells, and dendritic
cells, and suppress the activation, proliferation, differentiation, and
effect functions of many cell types. In this way, they control the
immune responses that develop against pathogens, alloantigens,
and tumors, with self-antigens (5).

Interferons (IFN) have antiviral, immunomodulatory, and
antiproliferative effects and stimulate the differentiation of T-regs
(6).

Corticosteroids are the most frequently used drugs because
of their anti-inflammatory, antiallergic, and immunosuppressive
effects. Glucocorticoids have been shown to upregulate FOXP3
expression and regulatory T-cells (7,8,9).

The aim of this study was to evaluate the effect of IFN and
steroids on T-regs in the liver, spleen, and bone marrow and whether
they produce their immunosuppressor/immunomodulatory effects
through T-regs.

Materials and Methods

Mouse Model

Approval for this study was granted by the Animal Experiments
Local Ethics Committee of Istanbul University. Adult male Balb-C
mice at least 8 weeks old and each weighing 25-35 gr were
obtained from Istanbul University Experimental Medical Research
Institute. Throughout the experiment, the mice were kept in a cage

ile sulandirilarak her glin uygulandi. Enjeksiyonlar bittikten sonra
2 gun beklendi. Farelere genel anestezi uygulandi, laparotomi
vaplilip portal ven acgiga cikarildi, portal venden 5 mL bovine serum
albimin (BSA) verildi, inferior vena kava kesilerek karacigerin BSA
ile perflizyonu saglandi, fareler feda edilmis oldu. Karaciger, dalak
ve kemik ilikleri elde edildikten sonra T-reg’lerin ayrimi yapildi ve
akim sitometrisi ile sayildi.

Bulgular: Akm sitometrisi ile sayimda IFN, steroid ve kontrol
grubunda T-reg sayilarinda istatiksel olarak anlamli bir farllik
bulunamadi.

Sonug: Saglikli farelerde IFN ve steroid kullaniminin karaciger, dalak
ve kemik iligindeki T-reg’lerin miktarina etki etmedigi disinaldu.

Anahtar Kelimeler: Regllatuvar T-hlcresi, interferon, steroid,
immunoloji

at standard room temperature and humidity with a daily provision
of food and drinking water.

The protocol was approved by the Committee on the Ethics of
Animal Experiments of Istanbul University (approval number: 119).

Applications

The animals were separated into 3 groups and intraperitoneal
(ip) injections were performed daily for 5 days. The control group
(n=6) received 0.1 cc isotonic saline (0.9% NaCl) (IS) each day.
The IFN group (n=9) received IFN-alpha (o) 2b 20,000 IU (Intron-A
flacon, 10 M IU/1 mL) diluted in saline to a dose of 0.1 cc on days 1,
3,5and 0.1 cc IS only on days 2 and 4 (10,11,12). The steroid group
(n=9) received 5 mg/kg dexamethasone (Dekort-im/iv ampoule 8
mg/mL) diluted in IS to a dose of 0.1 cc, every day for 5 days (1).
At 2 days after completion of all the injections, general anesthesia
was administered ip to all the mice with atropine sulfate 0.3 mg/
kg (atropine ampoule), xylazine 10 mg/kg (rompun flacon), and
ketamine 200 mg/kg (ketalar flacon). Laparotomy was performed,
and the portal vein was exposed. Bovine serum albumin (BSA)
5 mL was administered, and by cutting the inferior vena cava,
perfusion of BSA to the liver was achieved. All mice were then
euthanized.

Obtaining the T-regs

After euthanasia of the mice, the liver, spleen, and bone
marrow were removed from each animal for evaluation of T-regs.
The liver was removed and weighed, then placed in Roswell Park
Memorial Institute (RPMI) 1640 medium solution and cut into small
pieces with surgical scissors. The pieces were made homogenous
by crushing with a syringe piston and then passed through a
tea strainer. After leaving for 1 min in a flacon, the supernatant
was withdrawn. This was made up to 40 cc with RPMI, then
centrifuged at 500 rpm for 3 mins and the supernatant was
withdrawn. Thus, leukocytes within the liver were obtained. The
spleen was removed and placed in RPMI solution. RPMI solution
was administered between the capsule and the spleen, and when
the capsule was swollen, the spleen was separated from the
capsule using the tip of an insulin syringe with gentle movements.
This was made homogenous by crushing with a syringe piston and
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after leaving for 1 min in a flacon, the supernatant was withdrawn.
This was made up to 40 cc with RPMI, then centrifuged at 500 rpm
for 3 mins and the supernatant was withdrawn and passed through
a tea strainer. Thus, leukocytes in the spleen were obtained.

To obtain bone marrow, the tibia and femur bones were
removed, the surrounding muscle tissues were cleaned, and
the bones were placed in an RPMI solution. The RPMI solution
was administered with a syringe from one end of the bone. The
bone marrow was separated from the bone with the pressure of
injection. This was made homogenous by crushing with a syringe
piston, and after leaving for 1 min in a flacon, the supernatant was
withdrawn and passed through a tea strainer. Thus, leukocytes in
the bone marrow were obtained.

All procedures were performed over a dish of ice. For separation
of the T-regs from the lymphocytes obtained, the CD4(+) CD25(+)
Regulatory T-cell Isolation Kit (Miltenyi Biotec), MS column (Miltenyi
Biotec) and MiniMACS separator (Miltenyi Biotec) were used.

The leukocytes obtained were counted on a Thoma slide
separately for each organ, and the cell count was determined
as millimeters cubed, the ratio of cells in the suspension was
calculated, and the total leukocyte count was determined.
First, the CD4(+) lymphocytes was separated. For this, the
cell suspension was centrifuged at 1393 rpm for 10 min.
The supernatant was completely aspirated, and the precipitate
remaining at the bottom was made a suspension again with 90
uL buffer for every 107 cells, then 10 uL CD4 microbead for every
107 cells was added, mixed well, and then cooled at 4-8 °C for
15 mins. The cells were washed with 1-2 mL buffer for every 107
cells, then centrifuged at 1393 rpm for 10 mins, the supernatant
was completely aspirated and the precipitate remaining at the
bottom was made a suspension again with 500 uL buffer for
every 108 cells. The MS column was washed with 500 uL buffer
and the cell suspension was applied to the column, then the
column was washed 3 times with 500 pL buffer, the column
was removed from the separator and placed in an appropriate
collection tube, then 1 mL buffer was applied to the column. The
cells adhering to the column were shed and thus the CD4(+) cells
were obtained, and the CD25(+) cells within these cells were
marked to be counted in flow cytometry. For this, cells shed from
the column were counted on a Thoma slide. The cell suspension
was centrifuged at 1393 rpm for 10 min. The supernatant was
completely aspirated. The precipitate remaining at the bottom
was made a suspension again with 100 uL buffer for every 107
cells, then 10 pyL CD25 antibody for every 107 cells was added,
mixed well, and then left in the dark for 10 min at 2-8 °C. The
cells were then washed with 1-2 mL buffer for every 107 cells,
then centrifuged at 1393 rpm for 10 mins, the supernatant was
completely aspirated and then made a suspension again with 1
mL buffer for flow cytometry counting. Thus the CD4(+) CD25(+)
cells (T-regs) were prepared for counting with flow cytometry.
After counting a total of 10,000 cells on flow cytometry, the
lymphocytes were gated and the CD4(+) CD25(+) cells within the
gated lymphocytes were counted (Figure 1).

Statistical Analysis

Data obtained in the study were analyzed using SPSS 16.0
software. For the comparison of categorical variables, the One-\Way
ANOVA (post-hoc Scheffe) test was used.

Results

All parameters examined in the IFN, steroids, and control
groups were calculated as mean + standard deviations values. The
results are shown in Table 1.

No statistically significant difference was determined between
the IFN, steroid, and control groups regarding the leukocyte count
in the liver, spleen, and bone marrow, the CD4(+) cell count, the
CD4(+) CD25(+) cell count, lymphocyte count gated on flow
cytometry, ratio of CD4(+) CD25(+) cells to lymphocytes gated on
flow cytometry, and ratio of CD4(+) CD25(+) cells to cells counted
on flow cytometry.

Discussion

T-regs were first identified in 1969, and especially after their
role in immunological tolerance was shown in 1995, questions
were asked about T-regs and an increase was seen in research
(1,2,3). It is understood that T-regs have been studied in healthy
individuals and in peripheral blood samples of patients reflecting
a specific disease model (autoimmune disease, after transplant,
etc). There are few studies in the literature that have evaluated
T-regs within tissue. A previous study that investigated T-regs in
tissue compared the intrahepatic T-reg distribution in 43 patients
with chronic hepatitis C, a control group of 31 healthy adults, and
8 organ donors. Extensive leukocyte infiltration containing CD4(+)
FOXP3 (+) T-regs was determined at a high level in livers infected
with hepatitis C virus (HCV), and almost no T-regs were determined
in healthy livers (13). In another study, a high level of CD4(+) FOXP3
(+) T-regs was determined in livers infected with hepatitis B virus
(HBV) (14).

Claassen et al. (15) evaluated the T-reg count in the liver during
and after IFN-o. and ribavirin treatment in 22 naive chronic hepatitis
C patients and showed that the intrahepatic T-reg count was
inversely proportional to the level of fibrosis. It was determined
that the intrahepatic T-regs examined during antiviral treatment
were relatively increased compared to the CD4(+) T-cell count in
10 patients and to the CD8(+) T-cell count in 12 patients. It was
reported that this increase in the T-reg ratio could be due to an
increase in the T-reg count or a decrease in the effector cells. Of
these patients, 20 completed the treatment, and the treatment
resulted in success in 13 patients. Of the 13 successfully treated
patients, the intrahepatic T-reg count examined 4 weeks after
the end of treatment was seen to be increased compared with
the total liver lymphocyte, CD4(+), and CD8(+) T-cell counts. In 3
successfully treated patients, no change was determined in the
intrahepatic CD4(+) CD25(+) FOXP3 (+) T-regs examined 24 weeks
after the end of treatment, and although there was a decrease in
the T-reg count in other patients, it was seen to be higher than that
of healthy livers (15).
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Figure 1. Counts and gating of lymphocytes on flow cytometry. Gating of lymphocytes in the liver on flow cytometry of the interferon, steroid, and
control groups (A, C, E, respectively) and the CD4(+) CD25 (+) cell count on flow cytometry (B, D, F, respectively)

In a study by Demirkiran et al. (16), the intrahepatic T-reg of steroids and tacrolimus was administered, and early acute
level was examined in liver transplantation patients, and rejection developed in 10 patients. The T-reg levels of patients who
immunosuppressive treatment of anti-CD25 monoclonal antibody developed acute rejection were found to be lower than those of
(basiliximab), calcineurin inhibitor (cyclosporin A or tacrolimus) and patients who did not. Although the reason for the decrease in T-reg
prednisone was applied to the patients. FOXP3 was examined with level could not be explained, it was thought that it could have been
polymerase chain reaction in liver tissue obtained with fine-needle related to the immunosuppressive treatment or genetic factors of
aspiration biopsy at 6 or 12 months after transplantation and an the recipient (17).
increase in FOXP3 expression was detected. Recurrence occurred In an experimental mouse model study that examined the
in 6 HCV (+) recipients within the first 3 months, and in these Treg level in the spleen tissue, adult male mice were treated with
patients, FOXP3 expression was found to be higher compared dexamethasone and/or interleukin-2 (IL-2). After the mice were
to HCV () patients. Of the 15 HCV () recipients, acute rejection euthanized, the spleens were removed and spleen cell culture was
developed in 3 within the first 3 months, and FOXP3 expression performed, and then ip was administered to adult female mice that
was determined to be higher in these patients than in those had undergone totalbody irradiation. The development of graft-
without rejection (16). versus-host disease was followed up. The results determined an

In another study that evaluated intrahepatic T-regs in 24 liver increase in CD4(+) CD25(+) spleen T-cells and in the ratio of CD4(+)
transplantation patients who developed cirrhosis associated with cells to CD25(+) FOXP3 (+) T-cells gated on flow cytometry in the

chronic HCV or HBV infection, immunosuppressive treatment group given dexamethasone and IL-2. When dexamethasone or



114

Zerdali et al.
Effect of Interferon and Steroid on T-regs

IL-2 were administered separately, it was reported that although
an increase was observed compared to the control group, it did
not result in an increase as great as in the group where they were
administered together (18).

In another experimental mouse model study that evaluated
the effect of immunosuppressive drugs on T-regs in the spleen
and lymph nodes, the spleen and lymph nodes were removed
from adult male mice, CD+(+) CD25(+) T-cells were obtained, and
cell culture was performed. Cell cultures of T-cells obtained from
another lineage of mice were treated with suppressed splenocytes.
When there was no immunosuppressive drug in the medium and
methylprednisolone was given, an increase was determined in the
T-reg level. The rate of increase in the methylprednisolone group
was determined to be less compared to the group not given any
immunosuppressive drug (19).

Starting from the hypothesis that glucocorticoids act as a
co-stimulant in increasing IL-2-mediated selective T-reg expansion,
a previous study used healthy mice and an experimental
autoimmune encephalomyelitis (EAE) model formed of mice.
These patients were given dexamethasone and/or IL-2, and then
the rate of T-regs in the spleen and inguinal and mesenteric lymph
nodes were compared. An increase was observed in the T-reg
percentage in the spleen and in the inguinal and mesenteric lymph
nodes both daily and at the end of 5 days of treatment in healthy
mice given dexamethasone and IL-2 together. When the effects
of the administration of dexamethasone alone or IL-2 alone or

the two together were evaluated after 3 days, there was seen to
be an increase in the ratio of CD25(+) T-cells in the CD4(+) cell
population and an increase in the ratio of CD4(+) CD25(+) T-cells to
CD4(+) CD25(-) T-cells, and despite the increase in this ratio, there
was observed to be a decrease in splenic CD4(+) CD25(+) T-cell
count in the group given dexamethasone alone. Unexpectedly, a
decrease was determined in the CD4(+) FOXP3 (+) cell percentage
in the lymph nodes, spleen, and peripheral blood in the group
applied with dexamethasone alone. Similar results were obtained
in mice forming the EAE model. It was demonstrated that
dexamethasone significantly strengthened IL-2-mediated FOXP3
(4) T-reg cell growth in both normal healthy mice and the mice
forming the EAE model (20).

Another study also showed that dexamethasone treatment
in normal naive mice increased the T-reg ratio in lymphoid tissues
(21).

In an experimental animal study using New Zealand Black
mice, which evaluated the effect of IFN-on the T-reg level in splenic
tissue, spleen cell cultures were performed with 48-h 1000 U/
mL IFN-a, and IFN-gamma (y), and phosphate buffer solution was
applied to the control group. In the flow cytometry analysis, it was
seen that IFN-y led to a lesser change in the mean T-reg ratio,
while IFN-a resulted in a 35% decrease. In addition, of the major
cytokines produced by T-regs, the IL-10 level was examined, while
there was no change in the IL-10 mRNA level in the group given
IFN-y, there was an 18% decrease in the IFN-a group (22).

Table 1. The leukocytes, CD4(+) cells, CD4(4) CD25 (+) cells, and lymphocyte counts gated on flow cytometry, and the ratios to each
other in the liver, spleen, and bone marrow, in the interferon, steroid, and control groups

Steroid group, (n=9)

Interferon group, (n=9)

Control group (n=6)

Liver: leukocyte count (x10°):

8.83+3.94

12.1+6.92

9.3+2.4

Liver: CD4+ cell count

250,000+62,449.98

560,000+364,965.75

70,000+28,284.27

Liver: lymphocyte count gated on flow cytometry

3783.33+1912.76

4628.67+1846.57

3676+776.4

Liver: CD4+ CD25+ cell count

343.67+199.2

131.67+219.4

405.5+125.16

Liver: ratio of CD4+ CD25+ cells to lymphocytes gated on

10.97+9 4.18+7.06 11.65+5.87
flow cytometry
Liver: ratio of CD4+ CD25+ cells to cells counted on flow 3.44+1.99 1.3242.19 4.041.22
cytometry
Spleen: leukocyte count (x10°) 15.07+4.37 47.87+18.08 46.3+30.69

Spleen: CD4+ cell count

166,666.67+109,696.55

696,666.67+667,108.19

400,000+14,1421.36

Spleen: lymphocyte count gated on flow cytometry

3730.67+2291.36

5022.67+914.12

3966.5+649.83

Spleen: CD4+ CD25+ cell count 222.33+88.58 87.67+135.4 144+38.18
Spleen: ratio of CD4+ CD25+ cells to lymphocytes gated on 6.45+1.45 1.842.78 3.76+1.58
flow cytometry

Spleen: ratio of CD4+ CD25+ cells to cells counted on flow 2.22+0.89 0.88+1.35 1.44+0.38
cytometry

Bone marrow: leukocyte count (x10°): 5.43+1.1 13.03+1.89 8.4+3.68

Bone marrow: CD4+ cell count

116,666.67+66,583.28

83,333.33+66,583.28

160,000+113,137.08

Bone marrow: lymphocyte count gated on flow cytometry

2384+1545.88

1539.67+610.68

2327+671.75

on flow cytometry

Bone marrow: CD4+ CD25+ cell count 132+156.12 82+63.55 89+60.81

Bone marrow: ratio of CD4+ CD25+ cells to lymphocytes 4.65+3.2 6.9+6.11 4.39:3.88
gated on flow cytometry

Bone marrow: ratio of CD4+ CD25+ cells to cells counted 1.4521.44 0.82+0 64 0.89+0 61
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In multiple sclerosis patients treated with IFN-beta (B), an
increase in T-reg levels was determined in the 396" months of
treatment, but this increase could not be fully explained (23,24). An
experimental animal study was conducted with mouse EAE model
to explain this increase. One group was administered ip IFN-B
treatment every other day for 2 months, and no treatment was
given to the control group. At the end of the treatment, the T-regs in
the spleen were examined and an increase was determined in the
CD4(+) CD25(+) FOXP3 (+) T-regs in the treated group compared
to the control group (25).

Prasad et al. (26) examined patients aged 2-16 years with a
diagnosis of childhood idiopathic nephrotic syndrome. The frequency
of CD4(+) CD25(+) FOXP3 (+) T-regs was examined in peripheral
blood before treatment in patients given prednisolone treatment, at
4 weeks after the treatment was stopped as remission had been
entered, and before re-starting immunosuppressive treatment
because of relapse. Compared with pre-treatment, it was seen that
T-regs increased in remission and decreased during relapse (26).

The increase in Treg activity and function in autoimmune
diseases is discussed as one of the potential treatment options.
Although IFN-B treatment did not increase the T-reg frequency
in the peripheral blood of multiple sclerosis patients, it increases
the suppressing function of T-regs. Therefore, further research is
needed to explore the mechanism of this effect (27).

In an experimental animal study (Balb-C mice) by Prenek et al.
(28), the response of T-regs to apoptosis caused by glucocorticoid
hormone was evaluated. After 4 weeks of dexamethasone
treatment, the mice were euthanized and thymic and splenic T-regs
were obtained. The rate of thymic T-regs was seen to increase
but this was a relative increase (as thymocytes are sensitive to
glucocorticoid) and there was no change in the absolute T-reg
count (28).

Study Limitations
The limitation of the study is that the disease model was not
used in the study.

Conclusion

In the current study, IFN-o. and dexamethasone did not change
the T-reg count in the liver, spleen, and bone marrow of mice.
No disease model was used in the study, and the effect was
investigated in healthy mice. Repeating this study with a disease
model (especially autoimmune disease) would be able to more
clearly reveal the relationship between the immunosuppression
and immunomodulatory effects of IFN and dexamethasone and
T-regs.
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ABSTRACT

Hepatitis B virus (HBV), which causes serious health problems
worldwide, causes millions of people to get sick and hundreds
of thousands to die every year, despite the precautions and
vaccination campaigns. Health professionals providing services are
at serious risk, particularly in terms of undiagnosed HBV carriers.
The hepatitis B surface antigen value of five children who were
born at home in a family living in rural areas, whose mother's
were hepatitis B patient’s, and who were not vaccinated against
hepatitis B, were found to be positive. These individuals, who are
excluded in any treatment and education program are an important
risk factors for both health workers and society.

Keywords: Hepatitis B virus, risk factor, health professionals

0z

Diinya genelinde ciddi saglik sorunlarina yol acan hepatit B virlsu
(HBV), alinan énlemlere ve asilama kampanyalarina ragmen her yil
milyonlarca insanin hastalanmasina ve ylz binlercesinin hayatini
kaybetmesine neden oluyor. Hizmet sunan saglk calisanlari,
Ozellikle tani konulmamis HBV tasiyicilari acisindan ciddi risk
altindadir. Kirsal kesimde yasayan bir ailede evde dogan, anneleri
hepatit B hastasi olan ve hepatit B asisi yapllmamis bes cocugun
hepatit B ylzey antijeni degeri pozitif bulunmustur. Herhangi bir
tedavi ve egitim programinda alinmayan bu bireyler hem saglk
calisanlari hem de toplum icin énemli bir risk faktortduar.

Anahtar Kelimeler: Hepatit B virlsU, risk faktort, saglik calisanlari
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Introduction

Hepatitis B virus (HBV) is a small, double-stranded, and deadly
DNA virus from the hepadnaviridae family that can cause liver
disease in both the acute and chronic stages. It can usually be
transmitted from mother to baby during childbirth. It can also be
transmitted through blood and sexual intercourse. The use of
uncontrolled blood or blood products, medical interventions with
non- sterilized tools, injections, use of sharp/piercing materials,
sharing of items such as razors, toothbrushes, tattooing, and
applying body jewelry with non-sterilized tools are also the most
common ways of transmission. Hepatitis B can remain in the body
for many years without any symptoms after infection (1,2).

According to the World Health Organization data, in 2015, HBV
its prevalence was found to be 3.56%. In other words, an average
of 257 million people live with HBV infection, and an average of
1-2 million new patients are added to this number annually (1,3).
As of 2015, only 8% (1.7 million) of the diagnosed patients could
be included in the treatment. Additionally, considering that 25.3%
of these are women of childbearing age, 65 million women of
childbearing age have the risk of transmitting the disease to their
babies (4,5). In 2015 alone, 885,000 people died from HBV-related
liver disease (3).

In a study conducted in Turkey in 2009 on individuals over the
age of 18, hepatitis B surface antigen (HBsAg) positivity was 4%
and anti-hepatitis B core antigen (anti-HBc) positivity was 30.6%.
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It has been reported that one out of every three people over the
age of 18 in Turkey has encountered HBV. It is estimated that there
are more than 2 million HBsAg positivity in adult individuals. It was
found that only 12% of these people were aware of the situation
(2). This is important in terms of demonstrating the extremely low
level of awareness in our country (6). According to the data of the
Ministry of Health of the Republic of Turkey, approximately half
(40-50%) of liver transplantations performed between 2012 and
2016 constitute acute-chronic liver failure and liver cancer due to
HBYV infection (7).

Those working in risky occupational groups, especially health
professionals, should be more careful and have a high level of
awareness about HBV. Studies have reported that the prevalence
of hepatitis B among healthcare professionals in Turkey is between
0.5 % and 1%. In the world, studies have stated that this rate rises
up to 10% (8,9).

Many hepatitis B carriers lead their lives uncontrolled, and there
may be periods when they may pose a risk both for themselves
and for their environment. When these patients are identified,
they should be promptly directed to the relevant departments and
followed up (10).

Case Report

Mother who is 62 years old, has a positive HBsAg value, has
not received any treatment, is illiterate and gave birth to all her
children in a home environment with normal birth, has chronic
hepatitis B disease and strengthens the assumption that the
mother transmitted the HBV to the children at birth. Additionally,
because the family lives in a rural part of a province in the
Southeastern Anatolia Region of Turkey, the fact that four children
aged 44, 41, 37, and 34, respectively, were not vaccinated at all or
were not directed in any way, caused these five children to have
chronic hepatitis B. Therefore, these people, who are not followed
-up and treated, constitute a serious risk factor for health service
providers and other individuals in the society. In the serological
tests of the mother and her five children, the HBsAg value was
positive (+) and the anti-HBs value was (-). All five children have 6,
4, 2, 5 children, respectively; However, since all children are born
in a hospital environment, the HBsAg value is not positive in any
of them, as they are vaccinated. These patients, who are still living
their daily lives, were not involved in any control and treatment
process. The risk that these individuals may pose, who do not even
have the slightest knowledge about the transmission and spread
of the HBV, poses a serious problem for public health. Informed
consent was obtained.

Discussion

In the literature review, public awareness of the HBV in Turkey
is at a very low level (1,2,4). Saatci et al. (11) in their study with
high school students in Turkey, it is emphasized that awareness of
hepatitis B is not at the desired level, and therefore, it is necessary
to implement education programs on this subject urgently. In our
case, the mother and her five children learned by chance that they
had hepatitis B by the results of the general examination. According
to Tozun et al. (2) In their population-based viral hepatitis prevalence

study conducted in Turkey in 5,471 people over the age of 18,
HBsAg positivity was 4%, anti-HBc total positivity was 30.6%, and
anti-HB positivity was 31.9%. Additionally, it was determined that
HBsAg positivity was significantly higher in Southeastern Anatolia,
Eastern Anatolia, and Central Anatolia regions and lower in western
regions (2). As a matter of fact, the fact that our case lived in the
rural part of the Southeastern Anatolia Region of Turkey increased
the risk of HBsAg positivity in line with the literature studies.
Mahamat et al. (12), in which a meta-analysis of 227 studies
(224,936 health professionals in 71 countries) published between
1970 and 2019 were examined; found HBsAg positivity as 2.3%
and acute HBV infection as 5.3% in healthcare professionals. This
situation shows us that health professionals are at a serious risk.

Conclusion

Undiagnosed patients who receive services in the public
sphere are mixed into society and benefit from all common areas,
including healthcare services. Considering the ways of transmission
of the HBV, they can increase the rate of spread of the virus in all
public spaces, especially healthcare providers. The presence of
these undiagnosed patients causes the virus to be transmitted,
but the fact that their exact numbers cannot be determined is a
worrying situation. To raise awareness about the HBV in Turkey and
to be more vigilant against it, it is necessary to conduct screenings
throughout the country, to identify and follow-up infected people,
to conduct regular vaccination campaigns, especially in rural areas,
and to organize national training. Health professionals should also
take the necessary precautions in service delivery and ensure that
infected patients are guided quickly and effectively.

Ethics
Informed Consent: It was obtained.

Peer-review: Externally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: O.R, AY,, AK. Concept: OF,
AY., AK., Design: OR, AY., Data Collection, or Processing: OF,
AY., Analysis, or Interpretation: O.P, AY,, AK., Literature Search:
OPR, AK., Writing: OR, AY, AK.

Conflict of Interest: No conflicts of interest was declared by
the authors.

Financial Disclosure: the authors declared that this study
received no financial support.

References

1. TR Ministry of Health. Turkey Viral Hepatitis Prevention and Control
Program 2018-2023. (accessed on: 30 October 2022). Available from:
https://batmanism.saglik.gov.tr/TR, 142887/turkiye-viral-hepatit-onleme-
ve-kontrol-programi-2018-2023.html

2. Tozun N, Ozdogan O, Cakaloglu Y, Idilman R, Karasu Z, Akarca U,
Kaymakoglu S, Ergonul O. Seroprevalence of hepatitis B and C virus
infections and risk factors in Turkey: a fieldwork TURHEP study. Clin
Microbiol Infect. 2015;21:1020-1026.

3. World Health Organization. Global hepatitis report, 2017. (accessed on:
28 October 2022). Available from: https://www.who.int/publications/i/
item/global-hepatitis-report-2017



Polat et al.
Hepatitis B Virus and Risk of Transmission

119

Romero Diaz-Maroto V, Sanchez Cuervo M, Rodriguez Sagrado MA,
Bermejo Vicedo T. Adherence to entecavir for chronic hepatitis B and
correlation with effectiveness. Farm Hosp. 2015;39:378-381.

Guidelines for the prevention, care and treatment of persons with
chronicle hepatitis B infection. Geneva: World Health Organization;
March 2015. (accessed on: 28 October 2022). Available from: http://
apps.who.int/iris/bitstream/10665/154590/1/9789241549059_eng.
pdf?ua=1&ua=1

Toy M, Onder FO, Wérmann T, Bozdayi AM, Schalm SW, Borsboom GJ,
van Rosmalen J, Richardus JH, Yurdaydin C. Age- and region-specific
hepatitis B prevalence in Turkey estimated using generalized linear
mixed models: a systematic review. BMC Infect Dis. 2011;11:337.

Number of Transfers-TTDIS Decision Support System. Department
of Organ, Tissue Transplantation and Dialysis Services. (accessed
on: 28 October 2022). Available from: https://organkds.saglik.gov.tr/
KamuyaAcikRapor.aspx?g=0RGANNAKLI

Bosnian KB, Karaoglan I, Namiduru M, Sahin A. Seroprevalence of
Hepatitis B, Hepatitis C and HIV in healthcare workers of Gaziantep
University Sahinbey Research and Practice Hospital. Viral Hepat J.
2013;19:11-14.

Singhal V, Bora D, Singh S. Hepatitis B in health care workers: Indian
scenario. J Lab Physicians. 2009;1:41-48.

. Nankya-Mutyoba J, Aizire J, Makumbi F Atuyambe L, Ocama R Kirk GD.

Correlates of hepatitis B awareness and disease-specific knowledge
among pregnant women in Northern and Central Uganda: a cross-
sectional study. Hepatol Med Policy. 2018;3:14.

. Saatci E, Gereklioglu C, Bozdemir N, Akpinar E. Hepatitis B awareness

among high school students in Adana. Turk Aile Hek Derg. 2006;10:25-
30 (Turkish).

. Mahamat G, Kenmoe S, Akazong EW, Ebogo-Belobo JT, Mbaga DS,

Bowo-Ngandji A, Foe-Essomba JR, Amougou-Atsama M, Monamele
CG, Mbongue Mikangue CA, Kame-Ngasse Gl, Magoudjou-Pekam
JN, Zemnou-Tepap C, Meta-Djomsi D, Maidadi-Foudi M, Touangnou-
Chamda SA, Daha-Tchoffo AG, Selly-Ngaloumo AA, Nayang-Mundo
RA, Yéngué JF, Taya-Fokou JB, Fokou LKM, Kenfack-Momo R, Tchami
Ngongang D, Atembeh Noura E, Tazokong HR, Demeni Emoh CP
Kengne-Ndé C, Bigna JJ, Boyomo O, Njouom R. Global prevalence
of hepatitis B virus serological markers among healthcare workers: A
systematic review and meta-analysis. World J Hepatol. 2021;13:1190-
1202.



2022 Referee Index

Adem Kose Gupse Adali Ozlem Altuntas Aydin
Beyza Ener Meyha Sahin Tarik Akar
Bilgll Mete Nevin Ince



2022 Author Index

Ahmet Naci EMecen........coooiiiiiii 61
Ahmet Riza Sahin ... 67
AVIE YaVA ... 117
AYNUE KOYUNCU ..o 117
AYSE UMK 1. 1
Batuhan Baspinar .........ccoooiiiii 94
BilGUI METE ... 110
Bllent KantarGeKen ...........covoviiiiiiiiecceeeeee e 67
Caglayan Merve AYaz...........ccceeeeeiicieeeeiceeeeeeeeeeee e 94
Cigdem MermULIUOGIU ......ccoviieiieiiieeec e 85
Ecem AKAOGaN .......cooiiiiiic e 110
Elmas Pinar Kahraman Kilbas ... 41
EMEl AZaK ..o 25
Ersan GUISOY .......ouvoveieiiiciee e 103
EST OZDINGAT <. 110
Esra Zerdali.......c.ooooviiioe e 79, 110
EYUD AISIaN. ..o 89
Fatih Muhammed Karasin...........ccocooioiiiiiiiiecee 100
Fatma BOzKUM ... 85
Fatma Esenkaya Tashent ..o 14
Fatma KIlG...ovoiiee e 14
Fehmi Tabak.........ooviiie e 47,110
Ferhat Arslan..... ..o 61
Figen SargUl YHAIMmM ..o 72
Filiz PehlivanogIU...........ccooiiviiieiiiiceeeeeeee e 79
FUIYE GUNSAN ...t 47
Gadime YanMaAzZ ....coveiiieiiieeee e 103
GUIdeN SONMEZ TAMET ... 25
Halil Haldun Emiroglu........cccooiiiiviiiiicceccceeee e 38
Haluk Vahaboglu .........ccooiiiiiiiiicc e 61
HUlya CaskuriU........ccooviiiiii e 61
[Brahim Kaplan ............ccoceviveieieeeceseeeeeseeeee s 85
A KOKSAL ... 18, 47
[1KaY BANGEC ... ..o, 1
HKNUE ESEN YIIAIZ. .o, 1
INGEYIIM@Z NGKIF ..o 79

KA GIS v 67
Mehmet All KUIGET ..o 7
Mehmet Beyazal ............coooiiiiiiiiiiicieceeeeee e 1
Mehmet Cabalak ..........c.ooveivieeieeee e 55
Mehmet KIINGEN ........oiviiiiiicecc e 103
Mehmet Selim COMEZ..........coovieioieeeeeeeeeeeeee e 55
Melike EMIrOGIU. .....coooiiiiiiiiic e 38
MEICAN YAGIZ ..ot 103
Muhammed Bekgibas!........c.ccovviiiiiiiiiiicec 85, 89
IMIUTAE ATL L. 67
MUFat ISPIFOGIU. ..o, 67
MUFAL SAYAN ... 25,72
Mustafa ARINAIS.........ocoiiiieeec e 41
Mustafa Kemal Celen ...........ccocevviiiiiiiiciieeceeeeeee 85
MUge Toygar DENIZ ........c.ccveveiiiiiieieieececeeeee e 25, 100
NESE SAITOTIU ... 110
Nurcan Baykam ... 47
Nurten NUr AYAIN ..o 18
Orhan Polat .........ccooviiiiiiisece e 17
OZCAN DEVECH ... 85
PINar EFGEN ..o 61
RANMEt GUNEBT ... 47,94
Ramazan [dilman ..o 47
RESAt OZAIAS ..o 110
Sabahattin Kaymakoglu ..........ccccoeveiiiiiiiiiciececee e 47
Sanem Karadag GENCET ........cceoviviiiieiieeecee e 32
Serkan Cermah ... 85
SHla AKNAN ..o 25,100
Tansu Yamazhan .........c.oooiiii e 47
TayiDe Bal ..o 55
TUGDA QAT ... 1
UGUr KOSEAKOGIU ..o 1
UIUs Salin AKArCa.........ovveeiieiiece e 47
YaSEMIN CaQ....ceieie it 61
Yasemin Derya GUISEreN ........ccccovvevoeiiiiieeeeeeeeee e 14

Zeynep Erdogan .......oovoiiiiiiiicee e 7



2022 Subject Index

Acute non-HepA-E hepatitis/Akut HepA-E disi hepatit................. 41
Adverse events/Yan etki..........ocooiiiiiiiiiii 79
Anti-HBS/ANTI-HBS ... 32
ANti-HCV/ANTEHCV Lo 32
ANti-HDV/ANTEHDV L. 89
ANti-HIVANTEHIV e 55
APRIAPR ... 18
Child/COCUK ... 38
Children/CoCUKIAr. ..o 41
Chronic HBV infection/Kronik HBV enfeksiyonu ........................ 100
Chronic hepatitis B/Kronik hepatit B...........cccooveviiiiiiin 38, 61
Chronic liver disease/Kronik karaciger hastaligi...........c.cccoceovevnnn. 7
Co-infection/Ko-enfeksiyon ..........cccoovovveiiiciiiiieeeeeee 72
Correlation/Korelasyon............cccoeieiiiieiieicceeeceee e 25
COVID-19 vaccines/COVID-19 asllar.........ccoceoveveeeeeeeeee, 100
COVID-T9/COVID-T9 .. 47,100
Depression/DEPreSYON .........coviiiiiiiaeeeie e 7
Dietary supplement/Diyet destedi..........ccooooviiiiiiiiiiiiiieeee 7
Direct service costs/Direkt hizmet giderleri...........cccoocvevieeinnnnn. 61
Direct-acting agents/Direkt etkili antiviraller ...........c..cccoocvrienn 79
Direct-acting antivirals/Direkt etkili antiviraller ... 18
Entecavir/ENtekavir ... ...
FIB-A/FIB- ...
GENOtYPE/GENOLID ...
HBeAg negativity/HBeAg negatifligi

HBsAg seropositivity/HBsAg seropozitiflidi..........c.ccocveveeieinnn. 14
HBSAG/HBSAG ..o 32
HBV/HBV .o 47,100
HCV/HCV .o 47,79
Health costs/Saglik harcamalar...........c.ccoooiiiiiiiiiice 61
Health professionals/Saglik calisanlar ..........ccccccoevevveiiiicnienen. 117
Hepatitis A vaccines/Hepatit A asilar ..., 103
Hepatitis AVHEPATIT Ao 103
Hepatitis B virus/Hepatit B virlis...........ccccveveee. 61, 72, 85, 89, 94
Hepatitis B virus/Hepatit B VIrlsU..........ccoocveveviiiiiiieee 38, 117
Hepatitis B/HEpatit B.........cooooviiiiiiieicce e 14, 55

Hepatitis C antibodies/Hepatit C antikorlart............c.ccocoovvinnnn 25

Hepatitis C virus/Hepatit C VIrliS..........coovoovveiiiiiiceee 25,72
Hepatitis C virus/Hepatit C VIrlSU..........ccoceeevvieiiieecceieieee 67
Hepatitis C/Hepatit C......coovoeiiiiiieiiiecee e 18, 55
Hepatitis delta virus/Hepatit delta Virls...........cccoeveveeeeeec. 89
Hepatitis epidemic/Hepatit salgiNi.........ccccovveviiieiiiieiiiiec 41
Hospital costs/Hastane maliyetleri ... 61
Human immunodeficiency virus/

Insan bagisiklik yetmezlik VirlsU...........ccoeovveviiieciiiececeec 72
IMMUNOIOGY/IMMUNOIO] ... 110
Interferon/INterferon ............cooovooeeeeeeeeeeeeeeeeeeeee 110
Kahramanmaras/Kahramanmaras .........c.ccccoecvvviviiiiiciciecc 67
Liver biopsy/Karaciger biyopsiSi.........ccccvieiriiiiiiiecicceeee 1
Liver fibrosis/Karaciger fibrozisi............c.ccccoooovoioioiieiice 18
Liver fibrosis/Karaciger fibrozu

Necroinflammation and fibrosis/Nekroinflemasyon ve fibrozis ..... 1
Normal ALT level/Normal ALT dUzeYi ......cccooeveiiiiiieieiieee 1
Pregnancy complications/Gebelik komplikasyonlari.................... 14
Prevalence/Prevalans. ..o 55, 94
Quality of life/Yasam Kalitesi ........c.ccoeiiiiiiiiiiicce 7
Regulatory T-cells/Regulatuvar T-hGcresi..........ccoveveivieieienenn. 110
Risk factor/Risk faktorl .........ccccooiiiiiiiiiiiieee e 117
Risk factors/Risk faktorleri .........ccocooiviviiiiiiiiiee 67
SEerology/SErolOji......cciiiiiiiiiiiiiee e 94
Seroprevalence/Seroprevalans............cccoveeeeoeeeeiceeee 89, 103
StEroid/StEroid .......voiiiei e 110
Sustained viral response/Kalici virolojik yanit .............ccccooiinnns 79
Syrian refugees/Suriyeli MURKECIIET ...........ccooveiiiiiiiiieee 55
SYIAN/SUNYEII.....ooviiiiii e 32
Total antioxidant capacity/Toplam antioksidan kapasite................ 85
Total oxidative stress/Toplam oksidatif stres.............cccccoeeveeai. 85
Transient elastography/Transient elastografi............ccccccccvveeveenn. 18
TUMKEY/TUKIYE ... 55, 94
TURKISN/TUIK oo 32
Unknown hepatitis/Bilinmeyen hepatit.............cccccooeeiviiveiinennn. 41
Vaccination/ASIlama.........ccooiiiiiee e 103
Viral load/Viral YUK........c.coovioiiiiiiiciceeceeeeee e 25





