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Saddening Truth of Hepatitis D Infection

Hepatit D Enfeksiyonunun Uziict Gercegi

® Rahmet GUNER, ® Imran HASANOGLU

Ankara Yildinm Beyazit University Faculty of Medicine, Department of Infectious Diseases and Clinical Microbiology, Ankara, Turkey

The hepatitis D (Delta) virus (HDV), which was discovered
late in the 1970s, is the smallest virus of human virology. Since it
needs hepatitis B virus for its infectivity, it is also called as defective
pathogen. The other important feature distinguishing HDV from
other satellite viruses is its ability to independently replicate (1,2).

It is thought that the mechanism of HDV infection’s damage to
the liver is immune mediated along with cytopathic effects. There
are still unenlightened aspects of its pathogenesis. HDV infection
is defined as coinfection or superinfection based on the condition
of accompanying HBV infection.

Our country is regarded as a medium endemic region in
terms of HDV infection. It is observed that anti-HDV positivity
rate is higher in Eastern and Southeastern Anatolia regionswhile
significant epidemiological differences exist between regions.
Anti-HDV positivity was found to be 2.39% in hepatitis B surface
antigen-positive patients in our society’s bus project (3). In a meta-
analysis, 20% of patients with chronic HBV and 32.5% of patients
with cirrhotic cases were reported to have anti-HDV positivity (4).

In this issue, Yalgin and Yalgin (5) call attention to the younger
age of onset of infection and the severity of the disease in patients
with HDV infection. The study evaluates 220 patients’ data and
particularly the histopathological findings are noted. The most
severe and rapidly progressive form of chronic viral hepatitis is
chronic hepatitis D. Within 5 to 10 years, it causes cirrhosis in 70%
of the cases. Risk of cirrhosis is three times higher than patients
with HBV mono-infection.

Treatment options for HDV infection are limited and
unfortunately cure cannot be achieved with current therapies.
The goal of treatment is to suppress HDV replication, which
is shown by the inability to detect HDV RNA in serum. The
effectiveness of interferon therapy is limited. Pegylated interferons
are the current recommended treatment regimen with limited

success rates (6). Treatment should continue for at least one year.
Given that restricted use of pegylated interferon in cirrhosis, liver
transplantation remains the only option. Thus, it is clear that new
treatments are urgently needed.

As pointed out by Yalcin and Yalgin (5), what stands out in our
country for chronic hepatitis D where limited treatment options
exist is young cirrhotic stage patients. As HDV depends on HBV,
prevention can be achieved with hepatitis B vaccination. From this
point of view, the importance of HBV vaccine becomes clearer.
Particularly in the Eastern and Southeastern Anatolian Regions
where both HDV and hepatitis B virus prevalences are high,
hepatitis B vaccination studies should be carried out intensively.
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ABSTRACT

Objectives: |t was aimed to evaluate health-related quality of life
of patients with non-cirrhotic chronic hepatitis B (CHB) and chronic
hepatitis C (CHC) during interferon therapy with the standard short
form-36 (SF-36).

Materials and Methods: This study included all patients who
attended the Atatlrk University Faculty of Medicine, Department of
Infectious Diseases and Clinical Microbiology and outpatient clinics
for treatment between June 2008 and June 2010 and met the
inclusion criteria. A socio-demographic data questionnaire and SF-
36 were administered in all subjects before the interferon therapy
and in the third and sixth months of the treatment.

Results: Before the treatment, vitality/energy (p=0.01) and general
health (p=0.01) scores in patients with CHB were lower than in
controls. In the sixth month of the therapy, physical function (p=0.03),
role physical (p=0.011), role emotional (p=0.003) and vitality/energy
(p=0.005) scores were significantly lower than in controls. There was
a significant difference in physical function (p=0.006), role physical
(p=0.006), role emotional (p=0.001) and vitality/energy (p=0.000005)
scores before the treatment and physical function (p=0.006),
role physical (p=0.013), role emotional (p=0.001), vitality/energy
(p=0.000005) and mental health (p=0.041) scores in the third month
of the treatment and physical function (p=0.000008), social function
(p=0.005), role physical (p=0.0000008), role emotional (p=0.000007),
mental health (p=0.001) and vitality/energy (p=0.000005) scores in the
sixth month of the treatment between patients with CHC and controls.
Conclusion: Providing guidance and counseling to patients with
CHB and CHC about their illness and side effects of the drugs will
increase health-related quality of life of patients and will adapt them
to their treatment.

Keywords: Chronic hepatitis B, chronic hepatitis C, health-related
quality of life, interferon therapy
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Amag: Non-sirotik kronik hepatit B (KHB) ve kronik hepatit C'li (KHC)
hastalarda interferon tedavisi stiresince kisa form 36 (SF-36) standart
formunu kullanarak saglikla ilgili yasam kalitesini degerlendirmek
amagclanmistir.

Gerec ve Yontemler: Calismaya Haziran 2008 - Haziran 2010
tarihleri tarihleri arasindaki 2 yillik stire boyunca Atatiirk Universitesi
Tip Fakultesi, Enfeksiyon Hastliklari ve Klinik Mikrobiyoloji Anabilim
Dali'na ve poliklinigine basvuran ve calismaya dahil edilme
kriterlerini karsilayan olgular alindi. Calismaya dahil edilen tim
olgulara, interferon tedavisi 6ncesinde, tedavinin Uclncl ayinda ve
tedavinin altinci ayinda, sosyo-demografik veri formu ve SF-36 6lcegi
uygulandi.

Bulgular: KHB'li hastalarin tedavi dncesi enerji (p=0,01) ve genel
saglik (p=0,01) skorlarini; tedavinin altinci ayinda fiziksel fonksiyon
(p=0,03), fiziksel rol (p=0,011), emosyonel rol (p=0,003) ve
enerji (p=0,005) skorlarini kontrol grubuna gore anlamli dizeyde
daha dustktli. KHC'li hastalarin tedavi 6ncesi fiziksel fonksiyon
(p=0,006), fiziksel rol (p=0,006), emosyonel rol (p=0,001) ve enerji
(p=0,000005) skorlarinda; tedavinin tg¢tlinct ayinda fiziksel fonksiyon
(p=0,006), fiziksel rol (p=0,013), emosyonel rol (p=0,001), mental
saglik (p=0,041) ve enerji (p=0,000005) skorlarinda; tedavinin
altinci ayinda ise fiziksel fonksiyon (p=0,000008), sosyal fonksiyon
(p=0,005), fiziksel rol (p=0,0000008), emosyonel rol (p=0,000007),
mental saglik (p=0,001) ve eneriji (p=0,000005) skorlarinda kontrol
grubuna gore anlamli diizeyde farkli oldugu saptanmistir.

Sonug: Hastalara hastaliklari ve ilaclarin yan etkileriyle ilgili rehberlik
ve danismanlik hizmetlerinin veriimesi hastalarin yasam kalitelerini
artinp, tedavi uyumunu saglayacaktir.

Anahtar Kelimeler: Kronik hepatit B, kronik hepatit C, saglikla ilgili
yasam kalitesi, interferon tedavisi

Address for Correspondence: Handan Alay MD, Erzurum Nenehatun Maternity Hospital, Clinic of Infectious Diseases and Clinical Microbiology, Erzurum, Turkey
Phone: +90 530 344 85 97 E-mail: alayhandan@gmail.com ORCID ID: orcid.org/0000-0002-4406-014X Received: 78.07.2018 Accepted: 29.03.2018

©Copyright 2018 by Viral Hepatitis Society / Viral Hepatitis Journal published by Galenos Publishing House.


https://orcid.org/0000-0002-4406-014X
https://orcid.org/0000-0003-3293-5671
https://orcid.org/0000-0001-5655-3665
https://orcid.org/0000-0003-4543-9247
https://orcid.org/0000-0001-8912-6360
https://orcid.org/

26

Alay et al.
Hepatitis and Quality of Life

Introduction

The two most common viruses capable of causing chronic
infection in the liver and associated complications are hepatitis
B virus (HBV) and hepatitis C virus (HCV) (1). These are also the
most important causes of chronic hepatitis in Turkey and other
regions of the world. According to the World Health Organization,
approximately 350-400 million people worldwide carry the virus and
1-2 million people a year die of HBV infection or complications (2).
HCV infection is a widespread and severe health problem worldwide.
The global prevalence of HCV infection is 3%, and 210 million people
are infected (3). Quality of life is a subjective concept, and difficult to
define and measure. Chronic liver disease is generally asymptomatic,
but may exhibit systemic symptoms such as fatigue, nausea,
pruritus, lack of appetite and psychological disorders. A significant
impairment in health-related quality of life (HRQoL) may occur in this
patient group (4). The majority of studies of HRQoL in chronic viral
hepatitis have been concerned with HCV infection, while the number
of studies concerning HBV infection is limited. Several studies of
patients infected with HCV have determined a significant decrease
in HRQoL compared to controls (5,6). Interferon alpha (IFN-a) is the
first cytokine produced by recombinant DNA technology and is used
in the treatment of numerous malignant and non-malignant diseases.
Diseases treated using IFN-a include hepatitis B and C. Quality of
life of patients with chronic hepatitis B (CHB) and chronic hepatitis C
(CHC) under IFN therapy is known to be adversely affected (4). The
purpose of this study was to evaluate HRQoL scores of naive CHB
and CHC patients in the infectious diseases and clinical microbiology
clinic before pegylated IFN (PEG-IFN) therapy and at the 3rd and 6t
months of treatment and to investigate the effect of IFN therapy on
quality of life by comparing these with the scores of healthy controls.

Materials and Methods

Research Type and Sample

Twenty-eight treatment-naive patients with HBV infection with
alanine aminotransferase (ALT) levels twice as high as normal for
6 months, hepatitis B surface antigen (HBsAg)+, hepatitis B e
antigen (HBeAg)+/-, with HBV-DNA >104 copies/mL and no clinical
findings of cirrhosis, and 23 non-cirrhotic CHC patients, anti-HCV+,
with determinable HCV-RNA levels, presenting to and treated in
the infectious diseases and clinical microbiology clinic between
June 2008 and June 2010 were included in this prospective clinical
study. Fifty-one subjects with no underlying chronic disease were
enrolled as the control group. All cases were selected from among
individuals aged 17-69 years.

The participants were informed about the study at interviews
before commencement, and informed consent was received
from all. The study was approved by Atatlrk University Faculty of
Medicine Ethics Committee (approval number: 65/2008). A socio-
demographic data questionnaire was used in order to determine
subjects’ socio-demographic and disease characteristics, and the
36-Item Short Form-36 (SF-36) Health Survey was administered in
order to measure quality of life. The face-to-face interview technigue
was used for data collection. The forms were administered verbally
by a researcher, and the subjects were asked to indicate the option
best matching their own circumstances.

Definitions Used in the Research

Patient group: Treatment-naive non-cirrhotic patients with
HBV infection, with an at least 2-fold increase in ALT levels in the
previous 6 months, HBsAg+, HBeAg+/-, HBV-DNA >104 copies/mL
with polymerase chain reaction (PCR) and with necroinflammatory
activity >4 and/or fibrosis >2 in liver biopsy, and naive patients
diagnosed with chronic non-cirrhotic HCV infection, anti-HCV+ and
with HCV-RNA capable of determination with PCR were included
in the study. Patients with chronic HBV and HCV infection were
started on PEG-IFN a-2a therapy.

Control group: Subjects with no underlying chronic disease.

Socio-demographic Data Form

A socio-demographic form consisting of nine questions was
employed to determine subjects’ sex, marital status, number of
children, place of residence, education level, and occupation.

The 36-ltem Short Form Health Survey

The SF-36 was developed by the Rand Corporation for
assessing HRQoL (7). The form has been translated into Turkish
and its validity and reliability have been confirmed (8,9). The scale
is a generic, self-report outcome measure. It consists of 36 items
measuring eight domains-physical functioning, social functioning,
physical role limitations, emotional role limitations, mental health,
energy/vitality, bodily pain and general health perception. It can
evaluate the positive aspects of health status, as well as negative
aspects (10). The SF-36 scoring requires a separate guideline.
Subdomain score calculation can be performed with a series of
procedures (10). Scores range from 0 (worst possible health) to 100
(best possible health), with higher scores indicating a better quality
of life. All sections are scored independently (7).

Application Procedure

Patients presenting to the Atatlrk University Faculty of
Medicine Infectious Diseases and Clinical Microbiology Clinic
between June, 2008 and June, 2010 and meeting the inclusion
criteria were enrolled. All subjects enrolled were administered a
socio-demographic data questionnaire and the SF-36 before IFN
therapy and on the 3rd and 6t months of treatment.

Statistical Analysis

All the study data were coded numerically and subjected to
the One-Way Analysis of Variance and the Mann-Whitney U test
in a computer environment using the Statistical Package for Social
Sciences (SPSS) v.18.0. A p value of less than 0.05 was considered
statistically significant.

Results

Socio-demographic Characteristics

Socio-demographic characteristics of the patients are presented
in Table 1.

Quality of Life Scores

Physical functioning, social functioning, physical role limitations,
emotional role limitations, mental health, energy/vitality, bodily
pain and general health perception scores based on responses
to the questions in the SF-36 were obtained for the patient group
consisting of patients with HBV and HCV and receiving PEG-IFN
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therapy and for the control group consisting of healthy adults.
Physical functioning (p=0.007), physical role limitations (p=0.008),
emotional role limitations (p=0.007), vitality/energy (p=0.001), and
general health (p=0.001) scores before treatment in the patient
group were statistically significantly lower than in the control
group. On the 3d@ month of treatment, a statistically significant
decrease was observed in the physical role limitations (p=0.03),
emotional role limitations (p=0.01) and vitality/energy (p=0.002)
scores in the patient group. On the 6t month of treatment, a
statistically significant decrease was determined in the physical
functioning (p=0.001), physical role limitations (p=0.004), emotional
role limitations (p=0.004), mental health (p=0.004) and vitality/
energy (p=0.0003) scores. When quality of life scores of patients
with CHB and CHC were compared with pre-treatment values, a
statistically significant decrease was determined in the emotional
role limitations scores (p=0.027) in patients with CHC. A statistically
significant decrease was also observed in the physical functioning
(p=0.042) and social functioning (p=0.042) scores in patients with
CHC on the 6t month of treatment. When we compared the pre-

treatment HRQoL scores of patients with CHB and controls, we
determined statistically significantly lower vitality/energy (p=0.01)
and general health (p=0.01) scores in the patient group than in
controls. On the 6t month of treatment, statistically significant
differences were determined in the physical functioning (p=0.03),
physical role limitations (p=0.011), emotional role limitations
(p=0.003) and vitality/energy (p=0.006) scores in patients with CHB.
When we compared the pre-treatment HRQoL scores of patients
with CHC and controls, we determined statistically significantly
lower physical functioning (p=0.006), physical role limitations
(p=0.006), emotional role limitations (p=0.001), vitality/energy
(p=0.000005), and general health (p=0.003) scores in patients with
chronic hepatitis. A statistically significant decrease was determined
in physical functioning (p=0.006), physical role limitations (p=0.013),
emotional role limitations (p=0.001), mental health (p=0.041) and
vitality/energy (p=0.000005) scores in patients with hepatitis C
on the 3 month of treatment. On the 6t month of treatment,
statistically significant decreases were observed in physical
functioning (p=0.000008), social functioning (p=0.005), physical role

Table 1. Socio-demographic characteristics of the groups
Groups
p
Patient (all) CHB CHC Control
Number | % Number | % Number | % Number | % Patient- | CHB- | CHB- CHC-
control CHC control control
Female 24 47.1 | 8 28.6 16 69.6 24 471
Gender 1 0.778 | 0.108 0.068
Male 27 52.9 |20 71.4 7 30.4 27 52.9
Married 37 725 | 20 71.4 17 73.9 42 82.4
Z/t':trl:fge Single 12 235 |8 286 |4 17.4 |7 137 |0.348 |0.691 | 0574 |0.321
Widowed 2 3.9 0 0 2 8.7 2 3.9
Province/city 26 Bl 1% 46.4 13 56.5 17 33.3
Placels District 9 176 |6 21.4 |3 13 |26 51 0901 |0.644 |0.858 |0.675
residence
Town/village 16 314 |9 32.2 7 30.5 8 15.7
Illiterate 9 176 |2 7.1 7 30.4 6 11.8
Literate 5 9.8 2 7.1 3 13 10 19.6
Educational | Elementary | ,, 432 |15 53.7 |7 304 |19 373 |0862 |0.082 |0.413 |o0.216
status school
High school 1 216 |7 25 4 17.5 12 235
University 4 7.8 2 7.1 2 8.7 4 7.8
Unemployed | 2 3.9 2 7.1 0 0 2 3.9
Seasonal
agricultural 1 2 0 0 1 4.3 2 3.9
worker
Employee 6 11.8 |3 10.7 |3 13 8 15.7
Occupations | Housewife 20 392 |7 25 13 565 |18 353 10507 |0.247 [0.237 |0.848
Worker 2 3.9 2 7.1 0 0 7 1:3%7
S 10 196 |8 286 |2 87 |6 11.8
employment
Student 5 9.8 2 7.1 3 13 2 3.9
Other 5 9.8 4 14.3 1 4.3 6 11.8
CHB: Chronic hepatitis B, CHC: Chronic hepatitis C
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limitations (p=0.0000008), emotional role limitations (p=0.000007),
mental health (p=0.001) and vitality/energy (p=0.000005) scores.
Mean values, standard deviation and p values obtained for all groups
in the study before and after 3 and 6 months of treatment are
shown in Table 2. Distribution of SF-36 scores by socio-demographic
properties of patients is summarized in Table 3. Distribution of
SF-36 scores by socio-demographic properties of CHB patients
in treatment periods is summarized in Table 4. Distribution of
SF-36 scores by socio-demographic properties of CHC patients in
treatment periods is summarized in Table 5.

Discussion

Patients with chronic hepatitis are generally asymptomatic,
but may also exhibit systemic symptoms, such as fatigue,
nausea, pruritus, lack of appetite and psychological disorders. A
significant impairment in HRQoL may occur in this patient group.
The majority of studies of HRQoL in chronic viral hepatitis have
been concerned with HCV infection, while the number of studies

concerning HBV infection is limited (4). HRQoL of patients with
chronic hepatitis may vary depending on their socio-demographic
characteristics. Numerous studies have shown that sex, marital
status, education level, occupation and place of residence affect
HRQoL of HBV- and HCV-infected patients. In agreement with
the previous literature, we determined a significant decrease in
female patients with chronic hepatitis (11,12,13,14,15,16,17,18,
19,20). Women with chronic disease are known to receive less
social support than men in many parts of the world. In addition,
they generally receive medical care later than males; they either
have to work, or else have to resume their responsibilities without
being fully recovered (21). These may all account for the decrease
in HRQoL of female patients with chronic hepatitis. In agreement
with previous studies, we determined lower HRQoL scores in
individuals infected with HCV (22,23). Being married and having
social and individual responsibilities may affect HRQoL. No
significant change in HRQoL and only a weak correlation between
marital status and HRQolL was observed in married patients

Table 2. Evaluation of short form-36 scores of patients in treatment periods
Before treatment

Physical functioning Social functioning Physical role Emotional role

p p p p
Avg. = SD Median; IQR Avg. = SD Median; IQR Avg. = SD Median; IQR | Avg. = SD Median; IQR

Patient 63.1+34 0.007 81.3+25.5 0.472 43.6+46.1 0.008 36.8+34.8 0.007
Control 81.8+23.3 70;60 85+17.8 100;33.33 67.2+42 25;100 55+29.2 25,75
CHB 68.8+34 0.197 82.1+26.4 0.789 52.7+46.8 0.123 46.4+33.8 0.027
CHC 56.3+33.5 90;30 80.2+24.8 88.9;22.2 32.6+43.6 100;75 25+32.9 75;25
CHB 68.8+34 0.05 82.1+26.4 0.613 52.7+46.8 0.168 46.4+33.8 0.28
Control 81.8+23.3 82.5;48.75 85+17.8 100;30.56 67.2+42 62.5;100 55+29.2 25;25
CHC 56.3+33.5 0.006 80.2+24.8 0.451 32.6+43.6 0.006 25+32.9 0.001
Control 81.8+23.3 60,60 85+17.8 100;77.78 67.2+42 0;100 55+29.2 0;75
3rd months of treatment
Patient 69.1+45.3 0.06 78+30 0.177 48+47.1 0.03 38.2+36.9 0.01
Control 81.8+23.3 80,55 85+17.8 100;44.44 67.2+42 25;100 55+29.2 25,75
CHB 78+30 0.122 80.2+29.5 0.575 52.7+46.3 0.444 44.6+36.2 0.173
CHC 58.3+57.8 90;30 75.4+31.1 88.9;22.22 42.4+48.5 100,75 30.4+36.9 75;25
CHB 78+30 0.573 80.2+29.5 0.389 52.7+46.3 0.168 44.6+36.2 0.192
Control 81.8+23.3 95;41.25 85+17.8 100;41.67 67.2+42 62.5;100 55+29.2 75,75
CHC 58.3+57.8 0.006 75.4+31.1 0.097 42.4+485 0.013 30.4+36.9 0.001
Control 81.8+23.3 65,90 85+17.8 100;44.44 67.2+42 0;100 55+29.2 0;75
6th months of treatment
Patient 59.2+31.6 0.001 76.7+28.8 0.109 31.9+42.4 0.004 23.5+32.9 0.004
Control 81.8+23.3 60,55 85+17.8 88.88;44.44 67.2+42 0;75 55+29.2 0;75
CHB 67.3+27.4 0.042 83.7+23.7 0.042 40.2+44.3 0.124 31.3+36.4 0.064
CHC 49.3+34.1 90;30 68.1£32.5 88.9;22.2 21.7+£38.7 100;75 14.1+25.9 75;25
CHB 67.3+27.4 0.03 83.7+23.7 0.824 40.2+44.3 0.011 31.3+36.4 0.003
Control 81.8+23.3 75;52.5 85+17.8 100;30.56 67.2+42 25;100 55+29.2 0;75
CHC 49.3+34.1 0.000008 68.1+32.5 0.005 21.7+38.7 0.0000008 14.1+25.9 0.000007
Control 81.8+23.3 55,55 85+17.8 77.77;55.56 67.2+42 0;25 55+29.2 0;25
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with chronic viral hepatitis B in previous studies. In the present
study also, no significant changes in HRQoL were determined in
this patient group. A low education level is another demographic
characteristic that affects HRQoL. As also shown in several
studies, HRQoL was statistically significantly affected before and
during treatment in our chronic hepatitis patients with a low level
of education (13,16). Housewives have been determined to have
the lowest scores and clerical workers the highest in all areas of
HRQoL (17). Low physical functioning, physical role limitations,
general health and emotional role limitations scores have been
determined among unemployed patients with CHB and CHC (13).
In our study, pre-treatment physical functioning and 3rd month
physical role limitations scores in patients with CHB were lower
among housewives. Among the patients with CHC, a significant
decrease was observed only in the mental health scores in
agricultural workers at the 6th month of treatment. The effect of
IFN therapy in terms of occupations of patients with chronic viral
hepatitis is unclear, and no benchmark has been determined.

However, the numerous side-effects of IFN and ribavirin may be
described as an adverse physical impact. Lam et al. (11) showed
a significant level of variation in HRQol scores in patients with
CHB in the categories of physical role limitations, bodily pain,
energy/vitality, social functioning and emotional role limitations.
In a similar study of patients with hepatitis B and C and healthy
controls, Ozkan et al. (13) observed a particularly significant
decrease in the physical functioning and mental health domains in
patients with HBV infection compared to controls. Several studies
have reported lower HRQoL scores in patients with HBV and HCV
infection compared to healthy controls (11,12,13,24,25). In the
present study, we determined lower HRQoL scores in patients
with  HBV infection compared to healthy controls. Patients
with CHC have more severe and more frequent symptoms of
musculoskeletal pain, malaise and fatigue compared with other
forms of chronic liver disease (14,26). Several studies have
shown a decrease in HRQoL scores in all categories in patients
with hepatitis C compared to controls (12,13,22,24). In this

Table 2. Continued
Before treatment

Mental health Energy Bodily pain General health

p p p p
Avg .+ SD Median; IQR Avg. = SD Median; IQR | Avg. = SD Median; IQR Avg. = SD Median; IQR

Patient 59.8+23.3 0.37 39.1+£29.8 0.001 59.5+31.8 0.446 45.5+21 0.001
Control 63.8+21.5 60;40 57.9+22.4 30,60 63.8+20.5 55.55;55.55 [ 59.9+18.8 46;27.5
CHB 62.9+24.2 0.3 41.6+33.9 0.516 66.3+33.5 0.093 47.1+22.3 0.562
CHC 56+21.9 64,28 36.1+24.2 60;30 54.2+28.2 66.7;33.4 43.6+19.6 57.5;20
CHB 62.9+24.2 0.865 41.6+£33.9 0.01 66.3+33.5 0.712 47.1+£22.3 0.01
Control 63.8+21.5 68;36 57.9+22.4 30;63.75 63.8+20.5 77.77;66.67 |59.9+18.8 47.25;19.75
CHC 56+21.9 0.284 36.1+£24.2 0.000005 54.2+28.2 0.132 43.6+19.6 0.003
Control 63.8+21.5 60;44 57.9+22.4 30;40 63.8+20.5 44.44;44.44 | 59.9+18.8 45;32.5
3rd months of treatment
Patient 56.9+24.4 0.127 41+30 0.002 61+29 0.621 54.8+24 0.242
Control 63.8+21.5 64,28 57.9+22.4 45;50 63.8+20.5 66.66;44.44 | 59.9+18.8 53.5;35
CHB 60.7+25 0.227 45.9+29.9 0.2 65.9+29.8 0.189 56.2+23.8 0.642
CHC 52.3+23.4 64,28 35+29.7 60,30 55.1+27.5 66.7,33.4 53+24.5 57.5;20
CHB 60.7+25 0.569 45.9+29.9 0.06 65.9+29.8 0.758 56.2+23.8 0.476
Control 63.8+21.5 64,24 57.9+22.4 50;50 63.8+20.5 72.22;55.56 59.9+18.8 54.75;35
CHC 52.3+23.4 0.041 35+29.7 0.000005 55.1+27.5 0.229 53+24.5 0.149
Control 63.8+21.5 52;40 57.9+22.4 40;60 63.8+20.5 44.44;55.,56 | 59.9+18.8 53.5;35
6th months of treatment
Patient 50.9+20.6 0.004 35.6+28 0.0003 52.7+32.5 0.05 56.5+24.8 0.439
Control 63.8+21.5 52,32 57.9+22.4 40;100 63.8+£20.5 55.55,55.56 | 59.9+£18.8 62.5;41
CHB 56+20.9 0.05 39.5+28.4 0.279 54.4+32.1 0.695 57.2+26 0.833
CHC 44.7+18.8 64,28 30.9+27.3 60;30 50.7+33.6 66.7;33.4 55.7+23.9 57.5;20
CHB 56+20.9 0.149 39.5+28.4 0.006 54.4+32.1 0.153 57.2+26 0.6
Control 63.8+21.5 60;23 57.9+22.4 45;50 63.8+20.5 50;61.11 59.9+18.8 66;41.88
CHC 44.7+£18.8 0.001 30.9+27.3 0.000005 50.7+33.6 0.063 55.7+23.9 0.352
Control 63.8+21.5 48;32 57.9+22.4 30,50 63.8+20.5 55.55;55.56 | 59.9+18.8 60;40
CHB: Chronic hepatitis B, CHC: Chronic hepatitis C, IQR: Interquartile range, SD: Standard deviation, IQR: Interquartile range, Avg.: Average
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Table 3. Distribution of short form-36 scores by socio-demographic properties of patients

Physical functioning Social functioning Physical role Emotional role
Before treatment
Avg. + SD Avg. + SD Avg. + SD Avg. + SD
M; 10R P M; I0R P [m;ioR P ImioR P
e i
Gengel - 82.7+33.7 0.0003 e 245 0.03 1 18167 0.03 352357 0.8
(65;60) (77.8;44.4) (25;100) (25;75)
. 56.6+35.4 80.8+25.9 36.5+44.3 33.8+35
Married
(80;55) (89.9;33.3) (50;100) (75;75)
0 i 82.5+24.3 81.5+26.9 64.6+45.8 43.8+35.6
Marriage status Single (95:20) 0.298 (100:22.2) (100;100) 0.46 (75.75) 0.99
. i 67.5+£10.6 88.9+15.7 50+70.7 50+35.4
Widow/iiSy (75:22.5) (88.8;47.26) 092 167 593.75) (50;68.75)
lliterate 47.3+21.7 79.3+21.4 30+39.2 28.3+35.2
(45;35) (77.8;44) (0,75) (0;75)
: 72.3+27.4 80.7+24.7 58.3+47.9 48.3+33.4
Literate
(80;40) (88.9;33.3) (100;100) (75;75)
. 72.6+33.3 84.6+£23 48.2+46.9 42.7+33.7
Education Elementary school (85:42.5) 0.003 (100:22.22) 0.91 (25.100) 0.01 (50.75) 0.02
High sche 85+23.3 85+21.6 78.3+34.8 63+23.7
(100;30) (100;22.22) (100;25) (75;25)
Univoro 83.1+30.5 81.9+15.6 68.8+45.8 40.6+35.2
(95;18.75) (83.35;27.78) (100;87.5) (50;75)
Provineeical 66.3+£32.7 85.5+25.3 51.9+46.3 46.2+34.4
(95;40) (100;22.22) (100;100) (75,50)
Place of . 58.9+37.9 72.8+30.5 44.4+48.1 33.3+35.4
residence Distigy (75:50) 0426 Fo08333) 0-39 I 50:100) 01 Ns075) oz
TownilTTH 60.3+35.7 79.2+22.9 29.7+44 23.4+32.2
(80,;48.75) (88.88;33.32) (12.5;100) (25;75)
3rd month of treatment
-
Gender Fermate 65.7+43.6 001 g5 018 64247 0.02 e 5368 |°
(72.5;57.5) (88.89;41.63) (25;100) (25,75)
Married 68.2+48.4 79.9+29.6 44.6+49.3 35.8+37.1
(85;45) (100;33) (75;100) (75,;75)
. . 83.3+23.9 75+29.6 66.7+35.9 52.1+34.5
Marriage status Single (100:30) 0.118 (89.9:22.22) 0.46 (100.75) 0.29 (75.75) 0.22
i . 0+0 61.1+£55 0+0 0+0
Widow/widower (36.5:86.25) (72.22;72.23) (12.5:81.25) (0,56.25)
lliterate 36+32.2 74.1+£30.2 16.7+34.9 20+34.3
(35,70) (77.8;44) (0;0) (0;75)
. 74.7+30.3 84.4+22.1 58.3+47.9 46.7+35.2
Literate
(90;30) (100;33.3) (100;100) (75,75)
. 83.7+38.6 85.4+21.3 63.4+44.1 51.8+31.8
Education Elementary school (95:35) 0.003 (100,38.87) 0.35 (100,87.5) 0.02 (75:50) 0.02
High school 86.5+21.1 81.6+26.3 73.9+38 55.4+30.1
(100;20) (88.9;22.22) (100;50) (75;50)
University 76.9+34 69.4+30.1 56.3+49.6 43.8+37.2
(90;33.75) (77.78;52.79) (75;100) (62.5;75)
Province/city 64+37.8 76.9+30.6 49+46.6 39.4+36.9
(95;35) (88.9;22.22) (100;100) (75;75)
Place of L 59.4+45.7 67.9+34.4 30.6+46.4 25+37.5
residence District (75:55) 0213 177 8422) 0-58 50:100) 033 M50:78) 0-63
Townvillage 82.8+55.2 85.4+26.2 56.3+48.7 43.8+37.1
(85;28.75) (100;30) (100;100) (75,;75)
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Table 3. Continued

Mental health Energy Bodily pain General health
Before treaiment Avg. = SD Avg. = SD Avg. = SD Avg. = SD
M; I0R P M; I0R S [T P R P
M ?65;2:82)05 55362;52)8.5 ?797.57172 i; 22) (5;55: 22.33)
Geley - 5824 01 32264 007 57 8e27 . 47.4:20.2 0.£2
(60;40) (40;43.75) (55.57;44.44) (48.5;33)
. 56.1+£22.5 30.9+26.7 55+31.7 43.9+21.1
Married
(60;36) (50;50) (55.6;33.4) (52.5;26)
o . 69.7+£25.3 59.2+29.1 74.1£30.1 50+22.2
Marriage status Single (72:42) 0.57 (70:50) 0.08 (78.8.44.42) 0.03 (48.5:22.5) 0.88
Widow/widomer 68+0 70+14.1 55.6+31.4 48.8+15.9
(68;6) (67.5;18.75) (38.86;44.45) (55;22)
llitorats 49.6+£19.2 38.7+24.4 43.7+23.9 43.4+20.2
(52;28) (40;45) (44.44;44.5) (38.8;45)
: 65.1+22.1 53.3+28.2 63+20.4 54.8+15.9
Literate
(68;36) (55;55) (77.77;33.4) (52.5;17.5)
. 64.5+22.3 46.6+30.4 62.9+27.8 52.6+22.1
Education Elementary school (68:38) 0.25 (4055) 0.48 (55.6,38.92) 0.56 (53.5:24.75) 0.38
High schEel 63+22.1 53.3+27.3 69.6+27.1 55.3+24.5
(38;28) (50;30) (66.7;44.44) (56;21)
Univerail 61+26.8 54.4+20.1 63.9+25.7 59.4+12.3
(72;43) (57.5;36.25) (55.57;50.04) (48.8;17)
Provinca et 60.3+24.1 42.7+£29.5 65.4+32.3 49.4+21.3
(68;40) (50;40) (77.77;44.44) (53.5;28.5)
Place of . 56.4+22.8 39.4+39.1 65.4+32.1 44.2+28
residence Distigy (60:28) 036 I50:45) 044 I556:33.4) 01 Iss28) 008
TownAITE 60.8+23.4 33.1+£25 46.5+28.8 39.8+15.2
(66;35) (47.5,55) (50;44.47) (46.75;15.5)
3rd month of treatment
o ] e fesm e
Gender Female 60.5+21.9 0.95 46+27.7 0.24 54.2+25.6 0 54.2+20.4 0.17
(64;26) (50;38.75) (55.6;55.56) (52.25;24.38)
Married 54.7+24.3 38.6+29.9 59.5+29.4 55.5+24.2
(64;24) (50;40) (55.6;33.36) (57.5;28.5)
. . 61.7+26.6 52.5+29 70.4+26.9 55+24.6
Marriage status Single (64:48) 0.75 (55.50) 0.7 (77.77:22.22) 0.01 (51:16) 0.71
Widow/widower 70+2.8 15+21.2 33.3+15.7 40.5+18.4
(70;7) (43;63.75) (32.33;22.21) (51.75,27.88)
. 54.1+£21.4 32+24.8 43.7+24.7 46.4+20.2
llliterate
(56;24) (30;50) (44.44;44.48) (42.5;27.5)
. 66.9+22 55.7+28.5 60.7+23 60.7+£15.6
Literate
(72;28) (60;35) (66.66;33.4) (57.5;22.5)
. 63+£22.4 52.9+27.3 66.4+25.3 58.9+22.4
Education Elementary school (64:30) 0.36 (60.45) 0.03 (66.66,44.46) 0.01 (60:28.5) 0.33
High school 58.8+25.1 55.2+26.9 69.6+21 59.1+24
(68;32) (60;30) (66.7,;33.29) (56;16)
University 50.5+26 36.3+23.7 59.7+26.5 58.4+20.3
(58;49) (45;43.75) (50;41.71) (49.25;42.63)
Province/city 58.6+25.8 37.9+31.1 61.5+£26.5 54.9+23.8
(72;32) (50;45) (66.66;33.36) (53.5;21)
Place of L 47.6+23.9 37.8+29.9 63+36.9 46.4+25.3
residence District (52;32) 0-26  I50:20) 049 I556:33.) 054 56:26) 0.67
Town/village 59.5+22.7 47.8+29 59+30 59.2+23.6
(66;30) (60;37.5) (77.77;41.7) (58.75;30.13)
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Table 3. Continued

Physical functioning Social functioning Physical role Emotional role
Before treatment Avg. = SD Avg. + SD Avg. = SD Avg. + SD
M; I0R b M; I0R P [m;i0R P [m;i0R P
6t Month of treatment
p ] [ e
Gengss - 61.8228.7 0.005 g4y 031 10,6246 0.06 38358 |08
(62.5;52.5) (83.34;33.33) (12.5;100) (12.5;75)
. 54.5+33.3 75.1+30.4 31.1+£43.1 23+33
Married
(75;55) (88.9;33.33) (50;100) (50;75)
. . 76.3+21.4 85.2+22.4 39.6+43.2 29.2+35.1
Marriage status Single (90:40) 0.441 (88.9,22.2) 0.19 (50:100) 0.72 (25.75) 0.44
Widow/widona 45+14.1 55.6+31.4 0+0 0+0
(65;46.25) (61.08;58.34) (12.5;81.25) (0;56.25)
lliterate 42.3+23.1 69.6+27.4 15+28 16.7+30.9
(40;30) (77.77;44.44) (0;25) (0;25)
. 69.7+32 81.5+28.4 53.3+47.1 43.3+£34.7
Literate
(85;60) (100;33.3) (50;100) (50;75)
. 72.8+29.4 83.5+24.6 52.4+46 43.9+34.8
Educaiy Elementary schiq It a75) 001 Mi0038.87) 03 I50;100) 002 moes) 0.8
High ScHet] 82.2+23.9 85+16.3 64.1£42.5 46.7+33.1
(90;30) (88.88;22.22) (75;100) (75,75)
Univelcel 79.4+27.4 75+25 50+53.5 28.1+£33.9
(92.5;41.25) (83.34;27.79) (50;100) (12.5;68.75)
Provinca eal 56.9+31.7 78.6+25.7 32.7+£42.9 22.1+£31.1
(80;40) (88.9;22.22) (75;100) (25;75)
Place of . 57.2+32.5 70.4+32.9 22.2+38.4 25+37.5
residence Distigy (70;55) 0881  Igg.8:4a.0) 085 50:100) 089 I50:75) o
Townill 64.1+32.4 77.1+32.6 35.9+45.6 25+22.1
(80;47.5) (100;33.2) (25;100) (25;75)
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Table 3. Continued

Mental health Energy Bodily pain General health
Before treatment Avg. = SD Avg. = SD Avg. = SD Avg. = SD
M; I0R P M; I0R b M; I0R P ImoR P
6t Month of treatment
e e e e
GensSl Female 56.5+£21.4 72 44.1+28.4 gs° 51.6+27.2 Ore 54.8+20.3 o
(56;26) (47.5;42.5) (55.57;41.7) (59.25;23.25)
. 48.4+20.8 34.7+29.8 52+33.8 55.4+24.4
Married
(56;24) (50;40) (55.6;33.4) (61;27.5)
. . 58.3+20.7 40+22.3 60.2+28.2 58.3+28.5
Marriage status Single (64:40) 0.93 (45.45) 0.97 (66.7,44.49) 0.04 (57.5:31) 0.85
Widow/wido 52+5.7 25+35.4 22°2-+415% 67.3+12.4
(60;20) (55;58.75) (27.76;27.75) (61;20.75)
lliterate 46.9+17.1 28.7+£24.5 44.4+29.7 50.7+22.9
(48;16) (30;50) (44.44;44.45) (62.5;34)
Litera 61.9+27.3 52.3+30.3 56.3+22.8 56.6+13.7
(68;28) (55;35) (66.66;44.67) (52.5;17.5)
" 58.7+£22.3 49.1+28 60.7+28.1 58.6+23.5
Education Elementary school (60:28) 0.26 (50:40) 0.06 (55.6.38.94) 0.22 (61:31.75) 0.56
High schie) 60.7+18.1 52.8+25.8 65.2+25.1 63.1+£23.1
(64;24) (50;30) (66.7;33.36) (61;21.75)
Univare 51.5+25 40.6+20.6 55.6+32.5 59.4+22.6
(58;45) (37.5;35) (50;63.90) (56.25;40.13)
Provinea it 54.6+25 33.8+28.9 50.9+31.5 56.9+23.4
(64;24) (50;45) (55.6;33.4) (62.5;21.75)
Place of .. 39.6+23.5 35.6+21.9 45.7+37.5 46.3+22.8
residence Distugy (52:36) 044 I50:20) 054 I55.6:33.) 058 575:26) 020
TownRilT 51.3+22.2 38.4+30.8 59.7+32.2 61.7+27.9
(62;28) (50;47.5) (61.13;55.56) (62.5;33.88)

Avg: Average, M: Median, IQR: Interquartil range, SD: Standard deviation
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Table 4. Distribution of short form-36 scores by sociodemographic properties of chronic hepatitis B patients in treatment periods

Before treatment
Physical functioning Social functioning Physical role Emotional role
Avg. + SD p Avg. = SD p Avg. + SD p Avg. = SD p
Male 85.3+16.4 88.9+15.3 68.8+41.3 56.3+29.1
Gender 0.00009 0.03 0.002 0.012
Female 27.5+31.7 65.3+40 12.5+35.4 21.9+33.9
] Married 63.5+35.3 86.1+24.9 50+48 48.8+32.9
Marriage status 0.202 0.215 0.641 0.576
Single 81.9+28 72.2+29.1 59.4+46.2 40.6+37.6
llliterate ii/A5%35 77.8+31.4 50+70.7 37.5+53
Literate 62.5+10.6 94.4+7.9 0+0 12.5+17.7
Education Elementary school 72+36.3 0.234 81.5+27.4 0.946 | 48.3+50.4 0.393 45+35.6 0.389
High school 72.1£31.9 84.1+33.2 71.4+36.6 64.3+19.7
University 90+7.1 72.2+7.9 75+35.4 37.5+53
Unemployed 97.5+3.5 77.8+31.4 100+0 75+0
Employee 88.3+16.1 92.5+12.8 83.3+28.9 75+0
Housewife 29.3+33.8 73+36.2 14.3+37.8 21.4+36.5
Occupation Worker 90+14.1 0.005 88.9+15.7 0.196 | 62.5+53 0.113 37.5+53 0.071
Self-employment 78.8+21.2 90.2+16.2 56.2+47.7 53.1+28.1
Student 50+49.5 38.9+39.3 25+35.4 12.5+17.7
Other 87.5+13.2 94.4+6.4 75+50 62.5+25
Province/city 74.6+29.1 66.7+34.3 77.8+18.4 36.1+£48.6
Pl District 59.246.1 |0.656 | 68.8+34 | 0.259 |82.1:26.4 |0.449 52.7+46.8 |0.183
residence
Town/village 74.6+29.1 90.6+25.6 59.6+45.1 57.7+£29.6
3rd month of treatment
Male 90.5+14.4 81.7+29.6 71.3+41.6 58.8+29.6
Gender 0.0005 0.677 0.00005 0.00006
Female 46.9+36.8 76.4+31.1 6.3+11.6 9.4+26.5
Married 75.5+31 83.9+26.9 47.5+49.3 40+36.6
Marriage status 0.49 0.299 0.359 0.292
Single 84.4+28.2 70.8+35.6 65.6+37.6 56.3+34.7
Illiterate 27.5+38.9 94.4+7.9 0+0 0+0
Literate 85+21.2 94.4+7.9 0+0 0+0
Education Elementary school 85+27.7 0.15 83+23 0.52 66.7+43 0.101 56.7+32 0.085
High school 75.7+30.5 74.6+43.9 60.7+49.7 46.4+36.6
University 77.5+10.6 50+39.3 25+35.4 37.5+53
Unemployed 100+0 77.8+31.4 87.5+£17.7 75+0
Employee 81.7+12.6 74.1+£44.9 66.7+57.7 75+0
Housewife 50.7+38 84.1+23.9 3.6+9.4 21.4+36.6
Occupation Worker 1000 0.051 88.9+15.7 0.881 1000 0.025 75+0 0.105
Self-employment 88.8+18.1 83.3+35.6 65.6+48.1 50+43.3
Student 52.5+46 50+39.3 37.5x£17.7 10.7+£28.3
Other 92.5+15 83.3+26.4 68.8+47.3 75+0
Province/city 83.1+51.6 80.3+33.7 61.5+45.2 53.8+33.6
Place of District 72.5:47.1 | 0.72 77.8:27.2 | 0.974 | 45.8+51 0.657 37.5:41.1 | 0.473
residence
Town/village 74.4+33.2 81.5+27.8 44.4+48.1 36.1+£37.7
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Table 4. Continued
Before treatment
Mental health Energy Bodily pain General health
Avg. +SD p Avg. +SD p Avg. +SD p Avg. =SD p
Geni Male 67.8+20.4 es 51.3+33.9 o 76.1+27 o 53+21 0.0
Female 50.5+29.9 17.5+19.8 41.7+£37 32.3+19.1
Marriage StaE Married 60.8+21.9 s 34+31.8 058 65+34.1 oo 47.6+22.1 oot
Single 68+30.4 60.6+33.4 69.4+34 45.7+24.4
llliterate 48+5.65 35+35.4 16.7+7.9 18.8+1.76
Literate 40+11.3 20+0 55.6+31.4 43+11.3
Education Elementary school 69.9+20.7 0.282 | 44.7+35.3 0.531 | 70.4+32.7 | 0.272 | 54.7+21.8 0.222
High school 54.9+33.3 33.6+£37.7 71.4+35.1 40.1+25.1
University 76+5.7 75+7.1 77.8+31.4 46.8+2.5
Unemployed 7217 45+49.5 83.3+23.6 41+£14.1
Employee 74.7+6.1 83.3+15.3 92.6+12.8 35.8+17.6
Housewife 56.6+26.4 20+20 44.4+39 46.8+13.1
Occupation Worker 84+22.6 0.234 | 62.5+£17.7 0.611 55.6+15.7 | 0.234 | 49.1+22.1 0.232
Self-employment 61.5+24.7 28.8+30.6 73.6+32.5 28+29
Student 40+45.3 35+49.5 38.9+23.6 70.1+28.8
Other 64+23.8 65+34.2 80.6+31.9 41+£14.1
Province/city 30.6+34.9 68.9+20.5 32.8+29.7 50.6+33.4
zzfje‘r’;e District 46.4x338 | 0.393 |62.9+24.2 |0.649 |42.6:33.9 |0.237 |66.3x335 | 0.602
Town/village 64+25.5 46.5+32.4 72.6+31.6 51.6+50.6
3rd month of treatment
Gender Male 63+26.6 0.455 51.56+30.7 0.118 72.2+24.6 0.074 59.5+22.9 0.26
Female 55+21 31.9+£23.9 50+37.1 48.1+25.5
Marriage status Married 61.6+22.8 0.773 44.5+29.1 0.704 65+30.2 0.811 56.3+21.5 0.972
Single 58.5+31.6 49.4+33.5 68.1+30.5 55.9+30.4
llliterate 60+5.7 40+14.1 33.3x15.7 41.3+1.8
Literate 64+17 35+21.2 72.2+39.3 62.5+17.7
Education Elementary school 68+19.8 0.462 | 54.7+27.7 0.604 | 71.9+30.5 | 0.479 | 62.2+22.8 0.603
High school 49.7+36 36.4+38.4 65.1+26.8 47.7+27
University 42+31.1 30+35.4 50+39.3 49.8+40.7
Unemployed 72+11.3 75+7.1 88.9+15.7 46+21.2
Employee 53.3+28.9 45+35 59.3+39 57.7+38.9
Housewife 60.6+15 35.7+23 54+38.2 53.5+21.9
Occupation Worker 76+33.9 0.862 | 50+28.3 0.73 77.8+31.4 | 0.716 | 58+2.8 0.974
Self-employment 60.5+34 45+38.5 68.1+22.6 61.3+26.1
Student 40+33.9 30+35.4 50+39.3 44.3+48.4
Other 64+22.9 57.5+£28.7 77.8+27.2 59.9+17.9
Province/city 64.6+27.4 46.9+29.1 70.9+25.5 62+23.5
zzfjecr’;e District 48.7+25 0.425 | 45:32.7 0.987 |70.4:342 |0.467 |48.4+27.2 |0.474
Town/village 63.1+21.5 45+32.8 55.6+33.3 53.1+22.6
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Table 4. Continued

Before treatment
Physical functioning Social functioning Physical role Emotional role
Avg. = SD p Avg. = SD p Avg. = SD p Avg. + SD p
6t month of treatment
Male 75.3+28.1 80.6+26 48.8+44.8 36.3+36.7
Gender 0.112 0.271 0.106 0.258
Female 47.5+11 91.7+15.4 18.8+37.2 18.8+34.7
Married 61.3+26.8 84.4+82.5 40+81.9 28.8+40.6
Marriage status 0.062 0.806 0.974 0.575
Single 82.5+61.3 81.9+84.4 40.6+40 37.5+28.8
llliterate 37.5+37.5 83.3+83.3 25+25 0+0
Literate 42.5+42.5 88.9+88.9 0+0 0+0
Education Elementary school 73+73 0.325 86.7+86.7 0.369 | 50+50 0.371 45+45 0.152
High school 69.3+69.3 85.7+85.7 46.4+46.4 28.6+28.6
University 72.5+72.5 50+50 0+0 0+0
Unemployed 90+14.1 100+0 1000 75+0
Employee 76.7+22.5 74.1+44.9 58.3+52 33.3+38.2
Housewife 49.3+10.6 95.2+12.6 21.4+39.3 21.4+36.6
Occupation Worker 65+35.4 0.539 66.7+47.1 0.624 | 12.5+17.7 0.216 0+0 0.215
Self-employment 73.1+£33.4 81.9+24.4 46.9+47.1 31.3+37.2
Student 62.5+38.9 72.2+7.9 0+0 0+0
Other 72.5+35.7 80.6+19 50+45.6 56.3+37.5
Province/city 72.3+24.6 87.2+16.3 44.2+45.8 32.7+35.9
rP;:?;e?::e District 55.8+33.4 |0.492 |77.8+30.6 |0.731 |33.3:43.8 |0.886 |37.5x41.1 |0.806
Town/village 67.8+28.1 82.7+29.5 38.9+47 25+37.5
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Table 4. Continued
Before treatment
Mental health Energy Bodily pain General health
Avg. = SD p Avg. += SD p Avg. = SD p Avg. = SD p
6t month of treatment
Male 57.2+22.7 44.8+27.3 58.3+33 62.1+25.1
Gender 0.64 0.121 0.309 0.113
Female 53+16.7 26.3+28.3 44.4+29.1 44.8+25.8
Marriagal e Married 57+37.5 o 37.8+53.5 N 53.3+43.8 oaer 56.8+56.9 o
Single 53.5+57 43.8+37.8 56.9+53.3 58.3+56.8
llliterate 48+0 15+£21.2 50+7.9 41.3+37.1
Literate 36+39.6 20+28.3 27.8+7.9 45.5+18.4
Education Elementary school 62.1+18.9 0.463 | 45.7+24.6 0.561 58.5+35 0.78 62.9+24.6 0.66
High school 52.6+23 38.6+35.8 57.1+35.4 57.2+25.8
University 50+19.8 40+42.4 44.4+31.4 41.8+48.4
Unemployed 70+8.5 70+0 1000 57.5+47.5
Employee 61.3+22 40+30 55.6+29.4 60+47.5
Housewife 58.3+8 30+28.3 46+31.1 48.7+25.1
Occupation Worker 56+50.9 0.862 | 25+35.4 0.713 | 66.7+31.4 | 0.425 | 52.5+28.3 0.924
Self-employment 59+18.6 44.4+29.5 43.1+37.8 66.5+21.5
Student 40+33.9 35+49.5 50+23.6 46.8+41.4
Other 43+28.5 40+27.1 63.9+27.8 58.6+21.1
Province/city 63.4+18.1 48.5+27.9 58.1+31.8 65+22.1
zz;’;e‘:;e District 42+16.3 0.111 |33.3:26.6 |03 |48.1s342 |0.823 |435:237 |0.243
Town/village 54.7+24.1 30.6+29.2 53.1+34.1 55.1+31

Avg: Average, SD: Standard deviation
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Table 5. Distribution of short form-36 scores by sociodemographic properties of chronic hepatitis C patients in treatment periods

Before treatment
Physical functioning | Social functioning Physical role Emotional role
Avg. = SD |p Avg. = SD p Avg. = SD p Avg. =+ SD |p
Gl Male 63.6+30.6 i 84.1+30 o 28.6+48.8 o 17.9+31.3 o
Female 53.1+35.2 78.5+23.1 34.4+42.7 28.1+34
Married 48.5+34.8 74.5+26.3 20.6+34.5 16.2+29.2
Marriage status Single 83.8+18 0.15 | 100+0 0.16 | 75+50 0.06 | 50+35.4 0.09
Widow/widower 67.5+10.6 88.9+15.7 50+70.7 50+35.4
Illiterate 44.3+17.4 77.8+25.7 28.6+36.6 17.9+27.8
Literate 65+44.4 59.3+39 66.7+57.7 50+43.3
Education Elementary school 57.1£43.7 | 0.67 | 85.7+21 0.53 | 7.14+£18.9 0.2 14.3+28.3 | 0.53
High school 75+26.8 91.7£16.7 50+57.7 37.5+43.3
University 45+49.5 77.8+£31.4 50+70.7 25+35.4
Seassonal agricultural worker | 15 22.2 0 0
Employee 40+27.8 85.2+25.7 0+0 0+0
Occupatil Housewife 52.7+35.2 e 76.9+23.3 o 34.6+41.5 o 28.8+33.6 o
Self-employment By785=-35 100+0 50+70.7 37.5+53
Student 78.3+17.6 100+0 66.7+57.7 41.7+38.2
Other 45 66.7 0 0
Province/city 58.1+35.1 80.3+24.9 44.2+48 34.6+36.1
Place of residence District 58.3+20.8 | 0.93 | 77.8+22.2 | 0.98 | 8.3x14.4 0.33 | 8.3+14.4 0.28
Town/village 52.1+38.5 81+29.12 21.4+39.3 14.3+28.3
3rd month of treatment
Male 59.3+44.9 81+27 42.9+53.5 32.1+40.1
Gender 0.96 0.58 0.98 0.89
Female 57.8+63.9 72.9+33.2 42.2+48.1 29.7+36.8
Married 59.7+63.2 75.2+32.8 41.2+50.7 30.9+38
Marriage status Single 81.3+14.9 | 0.27 |83.3+11.1 |[0.73 | 68.8+37.5 0.27 | 43.8+37.5 | 0.41
Widow/widower 0+0 61.1+55 0+0 0+0
Illiterate 17.1+£28.6 61.9+38.9 14.3+£37.8 10.7£28.3
Literate 61.7+53.5 77.8+38.5 66.7+57.7 50+43.3
Education Elementary school 94.3+77.1 | 0.12 | 87.3+21.7 |0.37 | 57.1+53.5 0.46 | 42.9+40.1 | 0.46
High school 77.5+21 88.9+12.8 43.8+42.7 25+35.4
University 32.5+46 50+39.3 50+70.7 37.5+53
Seassonal agricultural worker | 0 33.3 0 0
Employee 33.3+57.3 59.3+39 0+0 00
Housewife 58.8+68.9 76.1+£33.9 46.2+51.9 34.6+38.9
Occupation 0.76 0.51 0.21 0.27
Self-employment 1000 1000 1000 750
Student 75£10 77.8+0 58.3+38.2 33.3+38.2
Other 50 100 0 0
Province/city 45+39.2 73.5+28.2 36.5+46.3 25+35.4
Place of residence District 33.3+57.7 | 0.15 | 48.1x44.9 | 0.13 | 0+0 0.08 | 0+0 0.07
Town/village 93.6+76.9 90.5+25.2 71.4+48.8 53.6+36.6
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Table 5. Continued

Before treatment
Mental health Energy Bodily pain General health
Avg. = SD p Avg. = SD p Avg. = SD p Avg. = SD p
ca Male 65.7+21.8 e 42.9+26.9 o 60.3+29.3 o 53+20.3 i
Female 51.8+21.3 33.1+£23.2 57.2+27.7 39.5+18.4
Married 50.6+22.5 27.4+19.3 43.1+24.8 39.4+£19.6
Marriage status Single 73+13.2 0.132 | 56.3+22.1 | 0.005 | 83.3+21.3 |0.03 |[58.6+16.3 |0.2
Widow/widower 68+0 70+14.1 55.6+31.4 48.8+15.9
lliterate 45.7+19.6 30+28.1 42.9+20.7 39.6+20.9
Literate 60+24 45+31.2 66.7+22.2 39.5+£23.4
Education Elementary school 54.9+24.2 |[0.496 |25.7+16.2 | 0.38 42.9+28.3 | 0.53 |40.6+21.7 |0.74
High school 71+10.5 51.3+20.2 66.7+42.6 54.9+18.2
University 60+39.6 50+28.3 55.6+31.4 51.3+8.8
Seassonal agricultural worker | 36 10 66.7 1285
Employee 62.7+27.2 23.3+5.8 51.9+23.1 56.7+12.6
Housewife 50.5+21.5 32.7+25.8 43.6+26.2 36.9+18.2
Occupation 0.346 0.3 0.21 0.08
Self-employment 50+19.8 65+21.2 72.2+39.3 66.8+4.6
Student 76+14.4 48.3+18.9 77.8+22.2 54.8+17.7
Other 80 50 11.1 42.5
Province/city 56.6+23.1 38.8+27.2 58.1+32.4 47.2+19.3
Place of residence District 66.7+6.1 0.572 | 30+26.5 0.82 44.4+11.1 | 0.42 42.5+25.4 | 0.58
Town/village 50.3+24.2 33.6+£19.7 41.3+22.9 37.3+£19.4
3rd month of treatment
Male 41.7+26.2 36.4+27.2 73+27.1 55.1+28.6
Gender 0.15 0.88 0.04 0.8
Female 57+21.2 34.4+31.6 47.2+24.5 52.1+£23.4
Married 46.6+24.1 31.8+30.3 52.9+27.9 54.5+27.8
Marriage status Single 68+13.9 0.14 58.8+19.3 | 0.16 75+21 0.18 53+7.2 0.76
Widow/widower 70+2.8 15+21.2 33.3+£15.7 40.5+18.4
lliterate 52+25 14.3+23 38.1+25.5 39.8+25.7
Literate 53.3+30.6 46.7+41.6 44.4+22.2 56.2+33
Education Elementary school 50.3+24.5 1 41.4+27.3 |0.13 60.3+26.3 | 0.16 61.6+24 0.45
High school 56+25.3 57.5+20.6 77.8+24 63.3+19.7
University 52+28.3 22.5+31.8 66.7+31.4 44.3+8.1
Seassonal agricultural worker | 20 0 44.4 22.5
Employee 25.3+8.3 13.3+23.1 63+32.1 41.2+30.1
Occupation Housewife 58.5+22 0.06 33.1+£31.2 0.27 45.3+25.8 0.32 53.6+25.8 0.38
Self-employment 66+19.8 65+7.1 66.7+31.4 68.5+7.1
Student 64+13.9 55+21.8 70.4+23.1 49.5+1.8
Other 24 40 100 91
Province/city 52.6+23.5 28.8+31.5 52.1+25 47.9+22.9
Place of residence District 45.3+26.6 | 0.85 23.3+20.8 | 0.21 48.1+44.9 | 0.63 42.5+26 0.18
Town/village 54.9+25.1 51.4+25.4 63.5+27 67.1+24.1
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Table 5. Continued
Before treatment
Physical functioning Social functioning Physical role Emotional role
Avg. = SD Avg. = SD p Avg. = SD p Avg. = SD |p
6th month of Treatment
Male 57.9+40.8 73+35.6 28.6+48.8 14.3+28.3
Gent Female 45.6+31.5 & 66+32.1 O 18.8+34.8 o 14.1+25.8 o
Married 46.5+39 64.1+34.8 20.6+38.8 16.2+29.2
Marriage status Single 63.8+4.8 0.67 91.7+5.6 0.28 |37.5+47.9 0.54 | 12.5£14.4 |0.72
Widow/widower 45+14.1 55.6+31.4 0+0 0+0
Illiterate 27.9+18.7 55.6+31.4 3.6+9.4 3.619.4
Literate 65+52.2 66.7+57.7 41.7+52 33.3+38.2
Education Elementary school 56.4+44.3 0.37 |[68.3x34.2 |0.65 |28.6+48.8 0.46 |21.4+36.6 |0.47
High school 63.8+4.8 88.9+9.1 12.5+£25 6.3+12.5
University 47.5+31.8 72.2+23.6 50+70.7 12.5+17.7
Seasonal agricultural worker |5 0 0 0
Employee 41.7+52 70.4+25.7 0+0 0+0
Occupali Housewife 44.6+33.9 A 62.4+33.5 e 19.2+37 oles 15.4+28 o
Self-employment 80+28.3 94.4+7.9 50+70.7 37:5=53
Student 65+5 92.6+6.4 50+50 16.7+£14.4
Other 70 77.8 0 0
Province/city 41.5+31.3 70.1+30.9 21.2+38 11.5£21.9
Place of residence | District 60+37.7 0.48 55.6+38.5 |[0.79 |00 0.5 0+0 0.34
Town/village 59.3+39.1 69.8+37.2 32.1+47.2 25+35.4

study, we also determined, in agreement with previous studies,
lower HRQoL scores in patients with CHC compared to healthy
controls. We observed statistically significant differences in
physical functioning, physical role limitations, energy/vitality and
general health scores in these patients compared to controls.
Pojoga et al. (27) reported that patients with CHB had better
general health, social functioning and mental health scores than
patients with CHC. Another study showed a significant decrease
in HRQoL scores in patients with hepatitis C compared to that in
patients with CHB (12). In our study, although HRQoL scores in
patients with CHC were lower than those in patients with CHB,
the difference was only statistically significant in emotional role
limitations scores. Lower HRQoL scores observed in patients
with CHC compared to those with CHB may be attributed to
symptoms such as lethargy and fatigue being more pronounced
in the former and to this then affecting their emotional scores.
When we compared the HQRoL scores of patients with CHC
during the treatment period with those of the control group, we
determined a significant difference. This difference consisted of
significantly low physical functioning, physical role limitations,
emotional role limitations, mental health and vitality/energy scores
in patients with hepatitis C at the 3@ month of treatment and also a
significantly lower social functioning score in addition to the other
parameters at the 6t. HRQoL in chronic hepatitis is adversely
affected during treatment. This may be due to drug side-effects

such as fatigue, flu-like findings, such as myalgia, and changes
in psychological state, concentration impairment and loss of
libido adversely impacting patients’ energy and social functioning
(28,29). Marcellin et al. (30) investigated HRQoL in patients with
CHB and CHC receiving PEG-IFN o-2a therapy and reported
better HRQoL scores, particularly in the physical component,
in patients with hepatitis B compared to those with hepatitis
C. In our study, HRQoL scores during treatment were better
in patients with CHB than in those with CHC. The decrease in
physical functioning and social functioning scores in patients with
CHC at the 6t month was statistically significant. HRQoL during
treatment being lower in patients with CHC than in patients with
CHB may be associated with the side-effects of combined IFN
and ribavirin therapy. We also determined a significant decrease
in HRQoL scores during treatment in our patients with CHB
compared with the control group. This decrease was statistically
significant at the 6th month in physical, physical role limitations,
emotional role limitations and energy/vitality scores.

Conclusion

Chronic viral hepatitis is a social health problem in Turkey.
Chronic diseases can adversely affect quality of life in various
ways. Patients with chronic hepatitis are exposed not only to the
chronic effects of the disease, but also to undesirable effects of
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Table 5. Continued
Before treatment
Mental health Energy Bodily pain General health
Avg. = SD Avg. = SD p Avg. = SD p Avg. = SD p
6th month of Treatment
Male 41.7+23.4 30+25.2 69.8+32.5 56+28.7
Gonts) Eemale 46+17.2 g3 31.3+29 e 42.4+31.5 o 55.6+22.5 0.2
Marted 38.4+17.3 31.2+30.4 50.3+34.9 53.7+26.7
Marriage status Single 68+3.3 0.008 |32.5£10.4 |0.95 |66.7+28.7 |0.33 |58.4+14.8 |0.75
Widow/widower 52+5.7 25+35.4 22.2+15.7 67.3+12.4
llliterate 40+12 14.3+19.9 34.9+36 48.9+28.1
Literate 46.7+32.3 40+36.1 51.9+25.7 47+17.8
Education Elementary school 37.7£16.8 | 0.31 38.6+35.8 |0.45 |556+32.7 |0.66 |57.9+26.6 |0.7
High school 62+9.5 40+16.8 66.7+28.7 69.9+22.2
University 48+33.9 300 55.6+62.9 56.3+8.8
Seassonal agricultural worker 12 0 22.2 27.5
Employee 22.7+6.1 23.3+20.8 51.9+44.9 49.2+32.1
Occupati Housewife 44.3+15.6 oA 30+32.1 o 44.4+33.6 ol 54.1+24 ol
Self-employment 58+8.5 40+28.3 61.1+23.6 66.8+9.5
Student 69.3+2.3 36.7+7.6 63+33.9 57.8+18.1
Other 48 60 100 96
Province/city 45.8+18.6 19.2+22.3 43.6+30.6 48.7+22.5
Place of residence | District 34.7+20.1 | 0.63 | 40+10 0.05 |40.7+51.3 |0.26 |52+24.4 0.15
Town/village 46.9+20.4 48.6+31.8 68.3+29.7 70.2+22.8
Avg: Average. SD: Standard deviation

IFN treatment and antiviral drugs. Measuring and evaluating quality
of life is even more important in this patient group, in which severe
decreases may be anticipated. Patients’ quality of life is adversely
affected by side-effects of treatment. This discomfort caused by
treatment may also impair patients’ compliance and willingness to
continue with therapy. Emotional changes during treatment must
be monitored and treatment should be provided when required.
Considering the changes occurring in emotional and psychological
states, psychiatric evaluation at least once during follow-up may
be useful. Provision of counseling and guidance services can
improve quality of life of patients with chronic viral hepatitis. Good
standardization of HRQoL measures and application to patients
with chronic diseases will identify negativities emerging and
perhaps also be of assistance in coping with them.
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ABSTRACT

Objectives: This study aimed to evaluate whether aspirin therapy
is effective in protecting against hepatitis C virus (HCV) infection in
maintenance hemodialysis patients, one of the high-risk groups for
HCV infection.

Materials and Methods: This retrospective cross-sectional study
included 408 patients with end-stage renal failure who underwent
maintenance hemodialysis for at least 3 months in four private
hemodialysis units in Hatay, Turkey, in January 2017. The patients
were classified into two groups according to their aspirin exposure
status: non-users (n=228) and regular aspirin users (n=180). The
proportion of patients with hemodialysis-related chronic hepatitis C
(CHC) was compared between the groups. Irregular aspirin users,
patients infected with HBV or diagnosed with CHC before initiation
of hemodialysis therapy were excluded from the study.

Results: The prevalence of hemodialysis-related CHC was 3.9%
among the 408 patients. Hemodialysis-related CHC was not seen
in any of the 180 regular aspirin users. Regular aspirin users showed
a significantly lower prevalence of hemodialysis-related CHC than
non-users (p<0.001). There was a significant (p<0.001), but weak
(Cramer’s V=0.180) correlation between hemodialysis-related CHC
and aspirin exposure status.

Conclusion: These results indicated that regular use of aspirin
might be linked to a lower risk of hemodialysis-related CHC.
However, further prospective studies are required to confirm this
association.

Keywords: Aspirin, chronic hepatitis C, hemodialysis

0z

Amag: Bu calismada hepatit C virts (HCV) enfeksiyonu icin
yuksek risk gruplarindan biri olan rutin hemodiyaliz hastalarinda
aspirin tedavisinin HCV enfeksiyonuna karsi korunmada etkili olup
olmadiginin degerlendirilmesi amaclandi.

Gereg ve Yontemler: Bu retrospektif kesitsel calisma, Ocak 2017'de
Hatay'da bulunan 4 6zel hemodiyaliz merkezinde son donem bdbrek
yetmezligi nedeniyle en az 3 ay slre ile rutin hemodiyaliz tedavisi
almis olan 408 hastay! icermekte idi. Hastalar aspirin kullanim
durumlarina gére iki gruba ayrildi: Ilk grup hemodiyaliz baslangicindan
itbaren hic aspirin kullanmamis 228 hastadan, ikinci grup ise
hemodiyaliz baslangicindan itibaren duzenli aspirin  kullanmakta
olan 180 hastadan olusmakta idi. Hemodiyaliz iliskili kronik hepatit
C (KHC) oranlari gruplar arasinda karsilastirildi. HBV ile enfekte,
hemodiyaliz tedavisi dncesinde KHC tanisi almis olan, dizensiz
aspirin kullanan hastalar calismaya dahil edilmedi.

Bulgular: Hemodiyaliz iliskili KHC prevalansi toplam 408 hastada
%3,9 idi. DUzenli aspirin kullanimi olan 180 hemodiyaliz hastasinin
hicbirinde hemodiyaliz iliskili KHC gorllmedi. Dizenli aspirin
kullanicilarinda  hemodiyaliz iliskili KHC prevalansi hi¢ aspirin
kullanmamis hastalarla karsilastirildiginda anlamli oranda daha dtistk
bulundu (p<0,001). Aspirin kullanim durumu ile hemodiyaliz iliskili
KHC arasinda anlamli (p<0,001), ancak zayif (Cramer’s V=0,180) bir
korelasyon bulunmakta idi.

Sonug: Bu sonuglar diizenli aspirin kullaniminin hemodiyaliz iliskili
KHC riskinin azaltimasinda yararli olabilecegini distndirmektedir.
Bununla birlikte, bu varsayimi dogrulamak icin daha ileri prospektif
calismalara ihtiyag vardir.

Anahtar Kelimeler: Aspirin, kronik hepatit C, hemodiyaliz

Bal T, Onlen Y, Sahin Si, Turgut FH. Aspirin for Preventing Hemodialysis-associated Chronic Hepatitis C Infections. Viral Hepat J. 2018;24:43-46.

Address for Correspondence: Tayibe Bal MD, Siirt State Hospital, Clinic of Infectious Diseases and Clinical Microbiology, Siirt, Turkey
Phone: +90 555 602 67 76 E-mail: dr.tayibal@gmail.com ORCID ID: orcid.org/0000-0002-5315-122X Received: 28.03.2018 Accepted: 74.04.2018

OCopyright 2018 by Viral Hepatitis Society / Viral Hepatitis Journal published by Galenos Publishing House.


https://orcid.org/0000-0002-5315-122X
https://orcid.org/0000-0002-8163-1386
https://orcid.org/0000-0002-0934-4024
https://orcid.org/0000-0003-1910-7433

44

Bal et al.
Aspirin for Preventing Chronic Hepatitis C

Introduction

Hepatitis C is a global health problem affecting an estimated
2.35% of the world population, and individuals undergoing
maintenance hemodialysis (HD) are known to have a 5-fold greater
risk of hepatitis C compared with the general population (1,2).
Moreover, it has been reported that the presence of hepatitis C
might be associated with increased mortality and graft rejection
in end-stage renal disease patients undergoing HD or kidney
transplantation (3).

Despite improvements in the treatment of chronic hepatitis
C (CHC) in HD patients, this infection remains significant in HD
patients as current treatments cannot prevent re-infections and
there is currently no vaccine to prevent hepatitis C (4). Therefore,
there is a need for alternative protective measures for the
prevention of hepatitis C in HD patients.

Aspirin, also known as acetylsalicylic acid is a cyclooxygenase-1
(COX-1) and -2 (COX-2) inhibitor which has an antiviral effect on
RNA viruses, including hepatitis C virus (HCV) (5,6). In recent years,
in vivo and in vitro studies have shown that the use of aspirin
increases the efficacy of standard antiviral therapy by suppressing
HCV replication, slowing the progression of liver damage and
preventing hepatocellular carcinoma development in CHC patients
(7,8,9). Consistent with these data, Manning et al. (7) showed that
successful antiviral therapy resulted in the normalisation of COX-2
over-expression which was induced by HCV infection. Claudin-1
is a tight junction protein which is highly expressed in the liver
and known to be an essential factor for HCV entry (10). In a more
recent study of the antiviral effect of aspirin, Yin et al. reported that
aspirin inhibited the entry of HCV by decreasing the expression of
claudin-1 (11).

According to the results of these studies, it was hypothesised
that aspirin use may be effective in preventing HCV infections/
re-infections in maintenance HD patients who have an increased
risk for HCV infection. The aim of this study was therefore to
investigate whether aspirin use is effective in the prevention of
HCV infection in maintenance HD patients.

Materials and Methods

We conducted a cross-sectional retrospective study in January
2017 at four private HD units in Hatay, Turkey. A total of 408
patients with end-stage renal failure undergoing maintenance
HD for at least three months were enrolled. Inclusion criteria for
this study were (1) maintenance HD for at least three months.
Exclusion criteria were (1) diagnosis of CHC before initiation of
HD therapy, (2) being infected with hepatitis B (3) irregular aspirin
use (<3 days per week), and (4) age <18 years. The participants
were interviewed and the following data were obtained using
a standardised questionnaire and were checked from medical
records: presence of HBV infection, a history of drug abuse, blood
transfusion(s) or renal transplantation, aspirin exposure information
(dose, the frequency of use) and the date of initiation of HD. In
Turkey, HD patients are examined routinely every three months for
viral hepatitis and patients with positive anti-HCV are also tested for
HCV RNA. Thus, serum anti-HCV and HCV RNA results since the
initiation of HD were obtained from medical records retrospectively.
The positivity of anti-HCV and HCV RNA for at least six months

was defined as CHC. Patients diagnosed with CHC after initiation
of HD therapy were defined as having HD-related CHC.

The patients were classified in two groups (regular aspirin users
and non-users) based on aspirin exposure status since the initiation
of HD. These exposure categories were selected according to
prior studies showing that the antiviral effect of aspirin for HCV
was time-dependent and was highest at 72 hours post-treatment
(12). Regular aspirin use was defined as use of any dose of aspirin
at least 3 times per week from the initiation of HD for at least 3
months. Patients, who reported no aspirin use, were defined as
non-users. The presence of HD-related CHC, the duration of HD,
the rate of patients with a history of blood transfusion or renal
transplantation were compared between the two groups.

Low-dose aspirin was defined as a dose of 100-150 mg and
high-dose aspirin was defined as a 300 mg dose.

To control microbial contamination of dialysis machines, hot-
water (at 80 °C) rinsing was applied after each dialysis session
and chemical disinfection was performed at the end of the day
and at the end of the week. Disposable dialysis kits and needle
sets were used and standard precautions, such as hand hygiene,
personal protective equipment, and disinfection of equipments and
surfaces, were followed. All patients positive for hepatitis B surface
antigen and anti-HCV were dialyzed on dedicated dialysis machines
in separate rooms. These standard precautions and practices were
applied to control infection in each of four HD units.

Statistical Analysis

SPSS software package was used for statistical analyses
(version 23.0, Chicago, IL, USA). Histograms, probability plots and
the Kolmogorov-Smirnov/Shapiro-Wilk tests were used for testing
of distribution normality. To compare variables between the two
groups, the Mann-Whitney U test was used to compare non-
normally distributed variables and chi-square test/Fisher's exact
test (where appropriate) for categorical variables. The correlation
between aspirin exposure status and the percentage of HD-related
CHC were tested using the chi-square test of Independence. A
p-value of less than 0.05 was considered statistically significant.

Results

The study included 228 non-users and 180 regular aspirin
users. Of the 408 patients, 58.3% were female and 41.7% were
male. The median age of the patients was 60.3 (18-95) years. The
median duration of HD was 52 (3-336) months. In the total of
408 patients, the prevalence of HD-related CHC was 3.9%. The
patients’ characteristics are shown in Table 1.

None of the patients had a history of intravenous drug abuse
or tattooing.

The most striking result to emerge from the data was that
HD-related CHC infection was not seen in any of the 180 patients
who had been receiving aspirin therapy regularly since the initiation
of HD.

The chi-square test of independence showed a significant
(p<0.001), but weak (Cramer's V=0.180) correlation between
HD-related CHC and aspirin exposure status.

The proportion of patients with HD-related CHC was significantly
lower in the regular aspirin user group than in the non-user group,
although patients in the regular aspirin user group were older and
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had a longer duration of HD (in months) than those in the non-
user group. In addition, there was no significant difference in the
proportion of patients with HD-related CHC between the groups
when the patients are classified according to the duration of HD (in
months) (p=0.179) (Table 2).

To analyze any association between aspirin dose and the risk of
HD-related CHC, drug exposure data was obtained. Most patients
(86.6%) were using low dose (100-150 mg) aspirin.

Discussion

In this studly, it was investigated whether regular aspirin use was
effective in preventing HCV infection in maintenance HD patients.
The results indicate that regular use of aspirin may be associated
with a decreased risk of HD-related CHC. Previous studies have
reported that the expression of HCV proteins increase intracellular
reactive oxygen species levels (13). Moreover, a number of authors
have reported that antioxidants, including aspirin, modulate the
oxidative stress induced by HCV at the same time by decreasing
viral replication as well as decreasing viral protein expression. It
has been suggested that the antiviral activity of aspirin might be
mediated by the modulation of oxidative stress (14,15). Overall,
there seems to be some evidence to suggest that aspirin has an
antiviral effect against HCV. However, there are only limited data
on the prophylactic effect of aspirin against HCV. These results
therefore need to be interpreted with caution and large randomised
controlled trials could provide more definitive evidence.

Although most studies in the field of the antiviral effect of
aspirin have focused on controlling viral replication and protein
expression, to the best of our knowledge, a pre-clinical study by Yin
et al. is the only one which has directly investigated the potential
prophylactic role of aspirin in HCV infection (11). The authors
revealed that aspirin inhibited the entry of HCV by decreasing
the expression of claudin-1, which is a tight junction protein that
is highly expressed in the liver and an essential factor for HCV

entry (10,11,14,16). This also concurs with previous reports,
which showed that aspirin had an anti-HCV effect through down
regulation of HCV protein expression (12,16). In the current studly,
the most important clinically relevant finding was that HD-related
CHC infection was not seen in any of the patients who had been
receiving aspirin therapy regularly since the initiation of HD. The
present findings seem to be consistent with those of Yin and
Zhang (11) and indicate that regularly taking aspirin every other day
could protect against CHC infection in maintenance HD patients.
This is also consistent with earlier observations, which showed that
the antiviral effect of aspirin was still maximal 3 days after the last
administration and the antiviral effect of aspirin was highest at 72
hours post-treatment, because we defined the regular aspirin use
as any dose of aspirin 23 days per week in the current study (12).
Nevertheless, because of the retrospective nature of the study
and small number of HD-related CHC cases this result should be
interpreted with caution. Further research on this topic is required
to confirm these speculations.

COX-2 has been shown to be over-expressed in patients
with CHC (7). Recent in vitro studies have speculated that COX-2
activity may be involved in aspirin-mediated down regulation of viral
replication and protein expression (12,16). Even though aspirin has
a very short half-life in plasma, aspirin irreversibly inactivates the
COX activity of the platelets and the platelet reactivity has been
seen to be normalized 96 hours after the cessation of a single
oral dose of 100 mg aspirin (5,17). However, it is unclear whether
the antiviral effect of aspirin also continues for 96 hours. Further
experimental investigations are needed to determine when this
antiviral activity of aspirin disappears after the last dose of aspirin
intake in HD patients.

In an investigation of the anti-HCV effect of aspirin, the
researchers found that aspirin had a dose-dependent antiviral effect
(12). Therefore, to clarify any association between aspirin dose and
the risk of HD-related CHC, drug exposure data was obtained.

Table 1. Characteristics of each group and statistical differences between groups

Non-user group (n=228) Regular aspirin user group (n=180) p
Age, median (IQR) 60.5 (18-95) 63 (21-89) 0.0052
Gender Male (%) 56.1 61.1 0.312b
Female (%) 43.9 38.9
Duration of hemodialysis (in months) 48 (3-336) 72 (3-168) 0.0202
Presence/proportion of hemodialysis related CHC, n (%) 16 (3) 0(0) <0.001b
Blood transfusion(s), n (%) Yes 71(31.1) 66 (36.7) 0.241b
No 157 (68.9) 114 (63.3)
Renal transplantation, n (%) Yes 23(10.1) 13 (7.2) 0.3110
No 205 (89.9) 167 (92.8)

aMann-Whitney U test, PChi-square test, IQR: Interquartile range, CHC: Chronic hepatitis C

Table 2. Comparison of the presence of hemodialysis related chronic hepatitis C between the groups according to the duration of hemodialysis

Hemodialysis related CHC (+) Hemodialysis related CHC (-) p
Regular aspirin users Non-users Regular aspirin users Non-users
Duration of hemodialysis <84 months | 0 9 159 166 0.179a
Duration of hemodialysis >84 months 0 7 18 46 -

aChi-square test, CHC: Chronic hepatitis C
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However, probably because the HD population is at high risk of
bleeding events, most patients were using low-dose aspirin (18).
Overall, each dose category (low and high-dose) was too small to
provide valid results. Therefore, it was not possible to investigate
whether there was a relationship between the dose of aspirin and
the risk of HD-related CHC. There is a need for further research on
this topic to provide a better understanding of the optimal dose of
aspirin to reduce the risk of CHC.

Study Limitations

Finally, a number of important limitations need to be considered.
First, the major limitation was the small number of HD-related
CHC cases. Secondly, there was no information about the total
number of blood transfusion units since initiation of HD, which
may have increased the risk of HD-related CHC infection. The
retrospective nature of the study was another limitation. Despite
these limitations, this research is the first clinical trial testing the
hypothesis that aspirin has a prophylactic effect against CHC in a
high-risk group, such as the group of HD patients included here. The
results of this research provide further support for the hypothesis
that the use of aspirin has an antiviral effect against HCV and
reduces the risk of CHC.

Conclusion

Although the current study is based on a small sample of
participants, the findings suggested that a regular every other day
regimen of low-dose aspirin in maintenance HD patients might
reduce the risk of CHC. Nevertheless, there is a need for further
large-scale prospective studies to confirm these findings.

Ethics

Ethics Committee Approval: This study was approved by
the Ethics Committee of Mustafa Kemal University, Faculty of
Medicine, Hatay, Turkey (decision date: 09.02.2017, decision
number: 12).

Informed Consent: Informed consent was not necessary
because of the retrospective design of the study.

Peer-review: Externally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: TB., Design: TB,, YO., SIS,
FH.T, Data collection or Processing: TB,, Y.O., SIS, FH.T, Analysis
or Interpretation: TB, YO., S.I.S., FH.T, Literature Search: TB,
Writing: T.B.

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

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

References

1. Lavanchy D. Evolving epidemiology of hepatitis C virus. Clin
Microbiol Infect. 2011;17:107-115.

2. Ozer Etik D, Ocal S, Boyacioglu AS. Hepatitis C infection in
hemodialysis patients: A review. World J Hepatol. 2015;7:885-
895.

3.

Azmi AN, Tan SS, Mohamed R. Hepatitis C and kidney disease:
An overview and approach to management. World J Hepatol.
2015;7:78-92.

Cacoub R Desbhois AC, Isnard-Bagnis C, Rocatello D, Ferri C.
Hepatitis C virus infection and chronic kidney disease: Time for
reappraisal. J Hepatol. 2016;65(1 Suppl):82-94.

Awtry EH, Loscalzo J. Aspirin. Circulation. 2000;101:1206-1218.

Glatthaar-Saalmdiller B, Mair KH, Saalmiller A. Antiviral activity
of aspirin against RNA viruses of the respiratory tract-an in vitro
study. Influenza Other Respir Viruses. 2017;11:85-92.

Manning DS, Sheehan KM, Byrne MF Kay EW, Murray FE.
Cyclooxygenase-2 expression in chronic hepatitis C and the
effect of interferon alpha treatment. J Gastroenterol Hepatol.
2007;22:1633-1637.

Poujol-Robert A, Boélle PY, Conti ; Durand F Duvoux C, Wendum
D, Paradis V. Mackiewicz V, Chazouilleres O, Corpechot C, Poupon
R. Aspirin may reduce liver fibrosis progression: Evidence from a
multicenter retrospective study of recurrent hepatitis C after liver
transplantation. Clin Res Hepatol Gastroenterol. 2014,38:570-576.

Sahasrabuddhe VV, Gunja MZ, Graubard BI, Trabert B, Schwartz
LM, Park Y, Hollenbeck AR, Freedman ND, McGlynn KA.
Nonsteroidal anti-inflammatory drug use, chronic liver disease,
and hepatocellular carcinoma. J Natl Cancer Inst. 2012;104:1808-
1814.

Evans MJ, von Hahn T, Tscherne DM, Syder AJ, Panis M, Wélk
B, Hatziioannou T, McKeating JA, Bieniasz PD, Rice CM. Claudin-1
is a hepatitis C virus co-receptor required for a late step in entry.
Nature. 2007;446:801-805.

Yin B Zhang L. Aspirin inhibits hepatitis C virus entry by
downregulating claudin-1. J Viral Hepat. 2016;23:62-64.

Sanchez-Garcia A, Rios-lbarra CR Rincén-Sanchez AR, Ortiz-
Lépez R, Garza-Judrez A, Morlett-Chévez J, Martinez-Rodriguez
H, Rivas-Estilla AM. Use of proteomic analysis tools to identify
HCV-proteins down-regulated by acetylsalicylic acid. Ann Hepatol.
2013;12:725-732.

Gong G, Waris G, Tanveer R, Siddiqui A. Human hepatitis C virus
NS5A protein alters intracellular calcium levels, induces oxidative
stress, and activates STAT-3 and NF-kappa B. Proc Natl Acad Sci
U S A. 2001;98:9599-9604.

Rios-Ibarra CR Lozano-Sepulveda S, Munoz-Espinosa L, Rincén-
Sénchez AR, Cordova-Fletes C, Rivas-Estilla AM. Downregulation
of inducible nitric oxide synthase (iINOS) expression is implicated
in the antiviral activity of acetylsalicylic acid in HCV-expressing
cells. Arch Virol. 2014;159:3321-3328.

Lozano-Sepulveda SA, Bryan-Marrugo OL, Cordova-Fletes C,
Gutierrez-Ruiz MC, Rivas-Estilla AM. Oxidative stress modulation
in hepatitis C virus infected cells. World J Hepatol. 2015;7:2880-
2889.

Trujillo-Murillo K, Rincon-Sanchez AR, Martinez-Rodriguez H,
Bosques-Padilla F Ramos-Jiménez J, Barrera-Saldana HA, Rojkind
M, Rivas-Estilla AM. Acetylsalicylic acid inhibits hepatitis C virus
RNA and protein expression through cyclooxygenase 2 signaling
pathways. Hepatology. 2008;47:1462-1472.

Lee J, Kim JK, Kim JH, Dunuu T, Park SH, Park SJ, Kang JY, Choi
RK, Hyon MS. Recovery time of platelet function after aspirin
withdrawal. Curr Ther Res Clin Exp. 2014,76:26-31.

Steinhubl SR, Bhatt DL, Brennan DM, Montalescot G, Hankey GJ,
Eikelboom JW, Berger PB, Topol EJ; CHARISMA Investigators.
Aspirin to prevent cardiovascular disease: the association of
aspirin dose and clopidogrel with thrombosis and bleeding. Ann
Intern Med. 2009;150:379-386.



Research Article 47

Doi: 10.4274/vhd.2018.0005
Viral Hepatitis Journal 2018;24(2):47-52

Analysis of Virological, Histological and Clinical Features of
Hepatitis Delta Virus Infection in Southeastern Turkey

Gineydogu Anadolu Bolgesi'ndeki Delta Hepatit Virls Enfeksiyonlu Hastalarimizin
Virolojik, Histolojik ve Klinik Ozelliklerinin Analizi

® Mehmet Suat YALCIN, @ Kendal YALCIN

Dicle University Faculty of Medicine, Department of Internal Medicine, Division of Gastroenterology and Hepatology, Diyarbakir, Turkey

ABSTRACT

Objectives: The present study aims to investigate biochemical,
virological and histological characteristics of hepatitis delta virus
infection, which is a serious problem in our region, as well as its
relationship with chronic hepatitis B virus (HBV) infection and cirrhosis.
Materials and Methods: A total of 220 patients were included in the
study. The patients were divided into three groups: group 1 included
patients with hepatitis delta virus-related cirrhosis (DA cirrhosis), group
2 consisted of patients with chronic delta hepatitis (CHD) and group
3 composed of patients with chronic hepatitis B (CHB). Biochemical
and virological parameters of the patients were analyzed. Patients
with CHB and CHD underwent biopsy for histological examination.
The results were compared among the three groups.

Results: Seventy-five (34.09%) of the patients were women, 145
(65.90%) were males and their mean age was 38.04 years. There
were 44 patients (20%) with delta hepatitis-associated cirrhosis, 86
patients with CHD (39.09%) and 90 patients with CHD (40.9%).
HBV DNA level was significantly lower in patients with cirrhosis and
chronic delta hepatitis than in patients with CHB (p<0.001) (p<0.001).
Histology activity score and fibrosis stage were significantly higher
in CHD than in CHB (p<0.001) (p<0.001). A significant correlation
was determined between fibrosis stage and hepatitis delta virus
RNA in CHD patients. There was also a significant correlation
between necroinflammatory score and alanine aminotransferase in
CHD (p=0.021).

Conclusion: In Turkey, the age of onset of delta hepatitis is low and
accordingly, related liver cirrhosis develops at a younger age. HBV
DNA levels appear to be suppressed in patients with delta hepatitis
as compared to patients with CHB. Histologically severe disease
picture is seen in patients with delta hepatitis and delta hepatitis-
positive cirrhotic patients.

Keywords: Hepatitis delta virus, hepatitis B virus, cirrhosis, liver
biopsy

0z

Amag: Hepatitis delta virlist replikasyonu icin hepatit B ylzey
antijenine ihtiyac duyan defektif bir virGstlir. Bu calismadaki
amacimiz bolgemizdeki delta hepatitli hastalarin virolojik, histolojik
ve biyokimyasal 6zelliklerini arastirmaktir.

Gereg ve Yontemler: Toplam 220 hasta calismaya alindi. Hastalar
{ic grupta incelendi: delta hepatite bagli siroz (DI siroz), kronik delta
hepatit (CHD) ve kronik hepatit B (CHB). Kronik delta ve hepatit B
grubundaki hastalarin biyopsilerindeki histolojik ézellikleri incelendi.
Uc grubun 6zellikleri karsilastirildi.

Bulgular: Hastalarin 75'i (%34,09) kadin, 145" (%65,90) erkek
ve ortalama yaslari 38,04 idi. Delta hepatite bagl sirozlu 44 hasta
(%20), CHD'li 86 hasta (%39,09) ve CHB'li 90 (%40,9) hasta vardi.
Siroz ve kronik delta hepatitli gruplar arasinda HBV DNA diizeyleri
acisindan anlamli farklilik yoktu (p=0,466). Ancak bu iki grubun HBV
DNA duzeyleri kronik hepatit B'li gruba gére anlamli olarak distktd
(p<0,001-p<0,001). CHD'nin histolojik aktivite ve fibrozis evresi
CHB'den anlamli olarak yiksekti (p<0,001) (p<0,001). CHD'deki
hastalarin HDV RNA degeri ile fibrozis evreleri arasinda anlamli
korelasyon vardi. Bu grupta alaninamino transferaz ile histolojik
aktivite arasinda anlamli korelasyon saptandi (p=0,021).

Sonug: Turkiye'de delta hepatit baslangic yas! kiiglk oldugu igin
kronik karaciger hastaligi da genc yasta ortaya cikar. Delta hepatit,
delta ile iliskili siroz ve hepatit B'li hastalarin ALT dizeyi farkliliklar
gosterir. HBV DNA seviyeleri, delta hepatitli hastalarda kronik hepatit
B'li hastalarla karsilastirldiginda baskilanmistir. Histolojik olarak delta
hepatit pozitif hastalarda daha agir bir hastalik tablosu mevcuttur.
Anahtar Kelimeler: Hepatit delta virls, hepatit B virls, siroz,
karaciger biyopsisi
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Introduction

Hepatitis delta virus (HDV) is a defective RNA virus. HDV causes
co-infection and super infection by using hepatitis B virus (HBV)
surface antigen (HBsAg). Today, HDV infection remains a serious
health problem particularly in endemic regions (1). There are more
than 240 million chronic carriers of HBV, and approximately 15
million of them have serological evidence of exposure to HDV,
worldwide (2,3,4).

The prevalence of HDV infection in Europe has changed with
the control of HBV infection achieved in the last 20 years (5). The
current prevalence of HDV infection among HBsAg carriers is
approximately 10% in Italy (6) and 11% in Turkey (7). In Turkey, HDV
strains exhibit wide genetic diversity reflecting an ancient evolution
and/or successive outbreaks (8). However, HDV still accounts for
almost one half of overall cases of liver cirrhosis and hepatocellular
carcinoma in southeastern Turkey (9).

Chronic HBV and HDV infections have wide range of clinical
manifestations from the state of asymptomatic carrier to chronic
active hepatitis, liver cirrhosis and hepatocellular carcinoma.
However, underlying mechanisms of such clinical variety have
not been fully defined yet (1). In the present study, we aimed to
investigate biochemical, virological and histological parameters in
HDV infection, which is a serious problem in our region, and to
investigate its relationship with HBV and HDV viral loads. Within
this context, our aim is to designate characteristic features of HDV
and it will contribute to determining the follow-up, treatment and
natural course of the disease.

Materials and Methods

The study included a total of 220 patients [75 (34.09%) females
and 145 (65.90%) males] aged between 15 and 70 years, who
were admitted to the gastroenterology and hepatology inpatient
or outpatient clinics at Dicle University Faculty of Medicine
Gastroenterology and Hepatology Department and fulfilled the
inclusion criteria. Physical examination findings, results of laboratory
tests for biochemical, hematological and virological parameters and
HBV and HDV markers, and epidemiologic history of all patients
were recorded.

Study Groups and Definition

Patients were grouped into three groups:

HDV-related cirrhosis (DA cirrhosis).

Chronic hepatitis delta (CHD) without cirrhosis.

Chronic hepatitis B (CHB) (without hepatitis D).

HBsAg-positive and anti-HBs-negative patients, who had
undulating alanine aminotransferase (ALT) concentrations for at
least 6 months were defined as CHB patients. Liver biopsy was
performed in 45 patients in CHD and in 77 patients in CHB.
Histopathological findings were recorded.

The present study was retrospective.

Eligibility Criteria

Treatment-naive patients or patients who did not receive
treatment for at least six months were included in the studly.

The diagnosis of liver cirrhosis was established based on
laboratory, histological analysis or abdominal ultrasonography
findings which demonstrated hepatic surface irregularity, caudate

lobe hypertrophy, splenomegaly and injury to the hepatic
parenchyma, and on the presence of esophageal varices confirmed
by endoscopy. The group with active CHD consisted of patients
with positive HBsAg and anti-delta antibody and negative anti-
HBs for at least six months, with ALT/aspartate aminotransferase
(AST) levels higher than 1.5 times the upper limit of normal, and
moderate-to-severe active hepatitis shown by liver biopsy.

Exclusion Criteria

Patients with an accompanying infection with hepatitis C virus
(HCV), non-hepatotropic viruses such as human immunodeficiency
virus, herpes simplex virus, cytomegalovirus and Epstein-Barr virus,
patients with heavy alcohol consumption (more than 8 drinks per
week), those using drugs (that may induce hepatitis) and herbal
medicines, and patients having autoimmune hepatitis, hepatic
ischemia and pregnancy-related liver disease were excluded from
the study.

Biochemical and Hematological Markers

Biochemical [albumin, globulin, lactic dehydrogenase, total
bilirubin, ALT, AST, creatinine, glucose, alkalen phosphatase (ALP),
gama glutamyltranspeptidase and alpha-fetoprotein (AFP)] and
hematological (ferritin, serum iron, serum iron binding capacity,
leukocyte, hemoglobin, platelet, and prothrombin time) parameters
were analyzed in all patients. Biochemical parameters were
analyzed using an Architect C16000 device and complete blood
count was analyzed using an Abbott CELL-DYN 3700 device.

Serological and Virological Testing

The serological markers of HBsAg, anti-HBs, hepatitis B e
(HBe) antigen and anti-HBe were tested by macro-ELISA method,
whereas anti-delta immunoglobulin (Ig) M and anti-delta IgG were
tested by micro-ELISA method. HDV RNA level was analyzed by
real time reverse transcriptase polymerase chain reaction (PCR)
(ABI-PRISM/7700 Sequence Detector, AJ RoboscreenGmBH,
Germany) method, whereas HBV DNA was analyzed by COBAS
Ampli Prep/CobasTaq Man HBV test (ROCHE, USA).

Liver Biopsy

Liver biopsy was planned for histological examination in patients
with CHB and CHD. Fine needle biopsy was performed using
the Menghini technique under the guidance of ultrasonography.
All biopsies were stained with hematoxylin-eosin for grading
necroinflammation and reticulin for the assessment of fibrosis.
Biopsy materials were blindly evaluated by a single pathologist.
Histologic scoring was done using the Ishak-modified histology
activity index (10). Fibrosis was assessed according to Ishak
fibrosis score. The Ishak system has more stages of fibrosis (0-6)
when compared to other systems (11). Because of having the
ability to differentiate milder changes in fibrosis more clearly, the
Ishak staging system has been widely used in clinical trials (12).

Statistical Analysis

Statistical analysis was done by ‘SPSS 16.0 for Windows’
package program. The results were presented as mean + standard
deviation. Pearson’s or Spearman’s correlation coefficient was
used to analyze correlations. A p value of less than 0.05 was
considered statistically significant.
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Results

Clinical and Demographic Data (Table 1)

A total of 220 patients with a mean age of 38.04 years,
of whom 75 (34.09%) were female and 145 (65.90%) were
male, participated in the study. In patients with DA cirrhosis;
16 (36.36%) of 44 patients were female and 28 (63.64 %) were
male with a mean age of 44.37+12.42 years. In patients with
CHD; 31 (36.04%) of 86 patients were female and 55 (63.96 %)
were male with a mean age of 37.92 years. In patients with
CHB; 28 (31.1%) of 90 patients were female and 62 (68.9%)
were male with a mean age of 35.06 years. Demographic,
biochemical and serological characteristics of these groups are
shown in Table 1.

The mean age of the patients in DA cirrhosis was significantly
higher than in CHD (p=0.006) and CHB (p<0.001).

Biochemical and Hematological Data

Analysis of biochemical and hematological data are shown in
Table 1. ALP levels in DA cirrhosis were significantly higher than in

CHB (p<0.001). ALP levels in CHD were significantly higher than in
CHB (p=0.001). Serum albumin levels in DA cirrhosis patients were
significantly lower than in CHD and CHB patients. Globulin levels
in DA cirrhosis were significantly higher than in CHD (p<0.001).
Globulin levels in DA cirrhosis was also significantly higher than
in CHB (p<0.001). Ferritin levels in DA cirrhosis were found to be
significantly higher than in CHD (p=0.032) and CHB (p=0.010);
whereas, no significant difference was found when CHD was
compared with CHB (p=0.848). AFP levels in DA cirrhosis were
significantly higher than in CHD (p=0.029) and CHB (p<0.001);
whereas, no significant difference was found between CHD
and CHB (p=0.270). Distribution of demographic, biochemical,
hematological and virological characteristics of study participants
among groups are shown in Table 1.

Serological Data

HBV DNA levels in DA cirrhosis group were significantly lower
than in CHB group (p<0.001). HDV RNA levels were found to be
4.35+1.41 (Log;o) copies/mL in patients with DA cirrhosis and
4.69+1.63 (Logo) copies/mL in patients with CHD. No significant

Table 1. Univariate analysis of demographic, biochemical and hematological parameters of all patient groups
Variable Group 1: HDV related liver | Group 2: Chronic delta Group 3: Chronic p(1-2) p(1-3) p(2-3)
cirrhosis (n=44) hepatitis (n=86) hepatitis B (n=90)
Age 44.37+£12.42 37.92+12.07 35.06+9.53 0.006 <0.001 0.208
Gender (F/M) 16/28 31/55 28/62 - - -
ALT (U/L) 83.64+62.98 94.83+100.37 80.57+60.56 0.725 0.976 0.456
AST (U/L) 96.14+73.90 70.21+112.61 50.50+45.29 0.213 0.009 0.259
ALP (U/L) 118.00+54.46 103.12+47.10 79.51+25.98 0.134 <0.001 0.001
GGT (U/L) 96.14+109.50 62.76+56.79 59.73+122.13 0.167 0.115 0.978
Albumin (g/dL) 3.26+0.53 4.02+0.43 4.12+0.35 <0.001 <0.001 0.321
Globulin (g/dL) 4.53+0.92 3.87+0.78 3.43+0.48 <0.001 <0.001 <0.001
T.Bilirubin (mg/dL) 1.72+1.34 1.00+1.55 0.82+0.55 <0.001 <0.001 <0.001
Creatinine (mg/dL) 0.80+0.20 0.85+0.19 0.89+0.19 0.353 0.025 0.289
Glucose (mg/dL) 112.11+46.65 102.22+38.85 94.83+23.19 0.286 0.022 0.348
LDH (U/L) 251.36+118.92 209.43+97.98 206.94+92.57 0.065 0.045 0.985
Hemoglobin (g/dL) 12.54+2.04 14.32+1.68 14.74+1.66 <0.001 <0.001 0.260
Leukocyte (mm3) 4559.09+2172.68 6221.77+2108.35 6787.67+1492.03 <0.001 <0.001 0.119
Platelet (mms3) 87281.82+40736.11 173096.51+56620.97 226788.89+55345.39 | <0.001 <0.001 <0.001
INR 1.39+0.23 1.23+0.96 1.04+0.14 0.339 0.007 0.113
Iron (u/dL) 90.33+53.97 101.34+46.24 103.93+46.65 0.440 0.290 0.935
SIBC (u/dL) 227.49+116.96 252.45+85.46 228.39+79.02 0.305 0.998 0.201
Ferritin (u/dL) 293.25+483.88 156.33+186.00 131.85+232.99 0.032 0.010 0.848
AFP 8.44+9.48 4.97+8.17 3.23+x4.12 0.029 <0.001 0.270
HBV DNA Log,q 3.42+1.05 3.84+1.09 5.31+£1.70 0.466 <0.001 <0.001
(1U/mL)
HDV RNA Log,q (copies/mL) | 4.35+1.41 4.69+1.63 - 0.335 - -
Necroinflammation score, = 9.30+2.89 5.95+2.82 - - <0.001
grade
Fibrosis stage - 3.14+1.24 1.94+1.40 - - <0.001
Note: P (1-2): p value of comparison for group 1 and 2; P (1-3): p value of comparison for group 1 and 3; P (2-3): p value of comparison for group 2 and 3.
F: Female, M: Male, ALT: Alanine aminotransferase, AST. Aspartate aminotransferase, ALP: Alkalen phosphatase, GGT. Gama glutamyltranspeptidase, T.Bilirubin: Total
bilirubin, LDH: Lactic dehydrogenase, INR: International normalized ratio, SIBC: Serum iron binding capacity, AFP: Alpha-fetoprotein, HBV: Hepatitis B virus, HDV:
Hepatitis delta virus
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difference was found between these two groups in terms of
HDV RNA levels (p=0.335). Virological characteristics of study
participants are shown in Table 1.

Histological Data

Based on the liver biopsy findings of the study participants, the
mean histological activity score (necroinflammation), which was
calculated according to Ishak’s scoring system, was 9.30+2.89 in
CHD and 5.95+2.82 in CHB. It was significantly higher in CHD than
in CHB (p<0.001). Comparing the fibrosis stage between CHD and
CHB, CHD patients had higher fibrosis stage than CHB patients
(p<0.001). Histopathological findings of the study participants are
shown in Table 1.

Correlation Analysis

A significant correlation was found between fibrosis stage
and HDV RNA levels (r=0.572, p=0.002) (Figure 1). No significant
correlation was found between HDV RNA and ALT and AST levels
(p=0.743 and p=0.347, respectively).

A significant correlation was found between necroinflammation
score and ALT in CHD (r=0.350, p=0.021). The results of correlation
analysis in CHD group are shown in Table 2.

HBV DNA levels were significantly correlated with both ALT
(r=0417, p<0.001) (Figure 2) and AST levels (r=0.344, p=0.001)
(Figure 3) in CHB group. HBV DNA levels were not correlated with
necroinflammation scores (r=0.139, p=0.237) and fibrosis stage
(r=0.141, p=0.231) in CHB. ALT levels were significantly correlated
with necroinflammation score (r=0.290, p=0.010); however, no
significant correlation was found between ALT levels and fibrosis
stage (r=0.191, p=0.096). While AST levels were correlated with
necroinflammation score (r=0.385, p=0.001); it was not correlated
with fibrosis stage (r=0.193, p=0.092). The results of correlation
analysis in CHB are shown in Table 3.

Discussion

HDV is a defective RNA virus and causes infection using
HBsAg. There have been a limited number of studies investigating
factors playing a role in clinical manifestations and events observed

during natural history of the disease in patients with CHD and
the dominant virus in the progression of disease. In the present
study, we aimed to investigate clinical, virological and histological
characteristics of patients with CHD and with HDV-positive
cirrhosis and to compare with those in patients with CHB.

In their study including 48 HBsAg- and anti HDV-positive
patients, Yamashiro et al. (13) reported that the mean age
of cirrhotic patients (65.9+9.3 years) was higher than that of
asymptomatic patients (61.8+16.4 years) and patients with CHD
(54.2+12.0 years) (p<0.05 and p<0.05, respectively). Wu et al. (14)
reported in their study including 185 patients that the mean age
was 43+16 years in patients with CHD and 54+10 years in cirrhotic
patients. In our study the mean age of patients in DA cirrhosis,
CHD and CHB was 44.37+12.42 years, 37.92+12.07 years and
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Figure 1. Relation between Log hepatitis delta virus RNA and fibrosis
stage in chronic delta hepatitis group (r=0.572, p=0.002)

HDV: Hepatitis delta virus

Table 2. Results of correlation analysis in the patients with chronic Table 3. Results of correlation analysis in the patients with chronic
hepatitis D hepatitis B
Log HDV RNA | Log HBV DNA Log HBV DNA

Spearman’s Corr. coefficient 0.350 0.079 ALT Pearson correlation 0.417 (**),
rho NIA p p=0.08 p=0.691 p p<0.001

n 26 28 n 87
Stage Corr. coefficient 0.572 (**) 0.046 AST Pearson correlation 0.344 (**),

p p=0.002 p=0.815 p p<0.01

n 26 28 n 87
ALT Corr. coefficient 0.049 0.198 NIA Pearson correlation 0.139

p p=0.743 p=0.168 p p=0.237

n 47 50 n 74
AST Corr. coefficient 0.140 0.222 Stage Pearson correlation 0.141

p p=0.347 p=0.121 p p=0.231

n 47 50 n 74
**Correlation is significant at the level of 0.01 (2-tailed), *Correlation is **Correlation is significant at the level of 0.01 (2-tailed), *Correlation is
significant at the level of 0.05 (2-tailed) significant at the level of 0.05 (2-tailed)
HBV: Hepatitis B virus, HDV: Hepatitis delta virus, ALT: Alanine aminotransferase, HBV: Hepatitis B virus, ALT. Alanine aminotransferase, AST. Aspartate
AST: Aspartate aminotransferase, N/A: Not applicable aminotransferase, N/A: Not applicable
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35.06+9.53 years, respectively. Cirrhotic patients were older than
non-cirrhotic subjects (p<0.01), consistent with previous studies.
On the other hand, we have found that the mean age of patients
with DA cirrhosis was lower than reported in previous studies. This
difference arises from the presence of higher number of new cases
among study participants and indicates perinatal transmission of
both viruses HBV and HDV. Therefore, it indicates the importance
of vaccination against HBV in eradication of delta hepatitis.
Yamashiro et al. (13) reported that there was no statistically
significant difference in mean ALT levels between patients with
CHD and those with cirrhosis (130.7£214.1 and 84.4+65.3,
respectively) but asymptomatic patients had significantly lower
ALT levels as compared to CHD group (p<0.05) and cirrhosis
group (p<0.05). Wu et al. (14) reported higher ALT levels than in
our study. In our study, AST level was found to be significantly
higher in DA cirrhotic patients as compared to the group with CHB
(p=0.009). We also found that the albumin level was significantly

’ ¥ 7 | Linear Regression
’ log HDV RNA = 4.28+0.01 * ALT~
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log HDV RNA
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Figure 2. Relation between Log hepatitis B virus DNA and alanine
aminotransferase in chronic hepatitis B group

ALT: Alanine aminotransferase, HDV: Hepatitis delta virus
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Figure 3. Relation between log hepatitis B virus DNA and aspartate
aminotransferase in chronic hepatitis B group

AST: Aspartate aminotransferase, HDV: Hepatitis delta virus

lower in DA cirrhosis as compared to non-cirrhotic patients
(p<0.001). No significant difference was found between patients
with CHD and CHB (p=0.321). This result supports the previous
study of Yamashiro et al. (13) because in that study, albumin level
was not found to be statistically significantly different between
cirrhosis (4.4+0.8), CHD (4.5+0.5) and asymptomatic (4.5+0.5)
patient groups. In the present study, platelet count was found to
be significantly lower in cirrhotic patients as compared to that
in patients with CHD and patients with CHB infection (p<0.001,
p<0.001). Platelet count was significantly lower in the CHD as
compared to the CHB patients (p<0.001). These results appear to
support the results of a similar study existing in the literature (13).

In the present study, there was no statistically significant
difference in HBV DNA level between patients of DA cirrhosis
(3.42+1.05 Log,, copies/mL) and CHD (3.84+1.09 Log,, copies/
mL) (p=0.466). However, HBV DNA levels in DA cirrhosis patients
were significantly lower as compared to patients with CHB
(5.31+1.70) (p<0.001). Likewise, HBV DNA levels in patients with
CHD were found to be significantly lower as compared to that
in patients with CHB infection (p<0.001). HDV RNA level was
not significantly different between patients with DA cirrhosis
and patients with CHD (p=0.335). Yamashiro et al. (13) found no
difference between the patient groups (asymptomatic, chronic
hepatitis and cirrhosis) in terms of HBV DNA levels. Wu et al. (14)
found that HDV RNA level was the highest in patients with acute
hepatitis (98%), whereas it was found at decreasing concentrations
(74%, 74%, 63%) in patients with chronic hepatitis, cirrhosis
and hepatocellular carcinoma, respectively (p=0.002). HBV DNA
level was the lowest in patients with acute hepatitis (61%) as
compared to the other groups (66%, 70%, 80%) (p=0.002), and
consequently, they concluded that HDV was more dominant in
the progression of disease (14). The results of our study revealed
that HBV DNA levels were not statistically different between DA
cirrhosis patients and patients with CHD. This result is similar to the
result of the study conducted by Yamashiro et al. (13). However,
HBV DNA levels in both groups were significantly lower than that
in patients with chronic HBV infection. This outcome indicates not
only suppressive character of HDV on HBV, but also supports the
hypothesis that delta hepatitis is the primary agent responsible for
progression of the disease (14).

In the present study, a correlation was found between serum
HDV RNA and fibrosis stage. The findings indicated that HDV
RNA positively correlated with necroinflammatory activity as well.
It was also revealed that HDV RNA positively correlated with ALT
level in CHD patients. In a study conducted by Braga et al. (15),
mean HDV-RNA showed positive correlation with inflammatory
activity and fibrosis stage. HDV viral load was correlated positively
with serum levels of liver enzymes and inversely with platelet
count. HBV viral load showed no correlation with any of the
above-mentioned parameters. As a consequence, HDV may
possibly play an important and direct role in the development of
necroinflamlmatory activity and fibrosis. The results of our study
confirm the findings in the study conducted by Braga et al. (15).

Higher necroinflammation score and advanced stage of fibrosis
and accordingly more severe disease were observed in patients
with CHD (9.30+2.89) than in patients with CHB (5.95+2.82)
(p=0.001). In a study from Turkey conducted by Albayrak et al. (16),
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12 patients with CHD underwent biopsy and the mean fibrosis
stage was found to be 1.91+£1.22 and mean necroinflammation
score was found to be 8.92+1.83. While necroinflammation score
was similar with that in our study, fibrosis stage was lower than in
our study.

Conclusion

Our study revealed that age of onset of hepatitis and, accordingly,
age of onset of related liver cirrhosis are lower in Turkey. ALT levels
are not different between patients with CHD, DA cirrhosis and CHB.
HBV DNA appears to be suppressed in patients with delta hepatitis
as compared to patients with CHB. Histologically more severe
findings were observed in patients with CHD and in HDV-positive
cirrhotic patients. These results support the hypothesis that delta
hepatitis together with hepatitis B plays a role as the dominant
factor and accelerates disease progression.
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ABSTRACT

Objectives: This study aimed to determine the rates of hepatitis B
surface antigen (HBsAg), anti-HBs, anti-hepatitis C virus (HCV) and
human immunodeficiency virus (HIV) seropositivity in hemodialysis
patients in Elazig province.

Materials and Methods: All patients receiving hemodialysis in Elazig
province were included in the study. Patients with HBsAg, anti-HBs,
anti-HCV and HIV seropositivity were retrospectively evaluated using
data between January 1, 2017 and December 12, 2017. Serological
HBsAg, anti-HBs, anti-HCV and HIV values were tested. Patients’
data regarding age, sex and dialysis duration were recorded.
Results: A total of 434 patients were included in the study. A
hundred and sixty seven patients (38.5%) were female, and 267
(61.5%) were male. The mean age of the patients was 59.04 (range:
12-87) years. HBsAg, anti-HBs and anti-HCV positivity was detected
in a total of 25 (5.8%) 341 (78.6%) and of 5 (1.2%) patients,
respectively. HIV positivity was not found in any of the patients.
When the relationship of seropositivity with dialysis durations and
age groups was evaluated, no statistically significant difference was
detected between the subgroups for HBsAg, anti-HBs and anti-HCV
positivity rates.

Conclusion: The low rate detected for anti-HCV positivity in this
study was related with the low prevalence of HCV in our province,
decrease in the need for transfusion as a result of erythropoietin use,
and strict and monitored application of infection control measures.
Keywords: Hemodialysis, hepatitis B, hepatitis C, human
immunodeficiency virus, seroprevalence
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Amag: Bu calismanin amaci, Elazig ilindeki hemodiyaliz hastalarinda
hepatit B ylzey antijeni (HBsAg), anti-HBs, anti-hepatit C virlsu
(HCV) ve insan immn yetmezlik virlist (HIV) seropozitiflik oranlarini
belirlemektir.

Gere¢ ve Yontemler: Elazig'da hemodiyaliz alan tim hastalar, bu
calismaya dahil edildi. Hastalarin HBsAg, anti-HBs, anti-HCV ve HIV
seropozitiflik durumlari 1 Ocak - 12 Aralik 2017 tarihleri arasindaki
veriler kullanilarak retrospektif olarak incelendi. HBsAg, anti-HBs,
anti-HCV ve HIV serolojik degerleri test edildi. Hastalarin yas, cinsiyet
ve diyalize girme streleri kaydedildi.

Bulgular: Calismaya toplam 434 hasta alindi. Bunlarin 167’si (%38,5)
kadin, 267'si (%61,5) erkek idi. Hastalarin yaslar 12 ile 87 arasinda
(ortalamasi 59,04) idi. HBsAg pozitifligi toplam 25 (%5,8) hastada
saptandi. Bu hastalarin 20'si (%4,6) erkek ve 5'i (%1,2) kadin idi.
Anti-HBs pozitifligi toplam 341 (%78,6) hastada saptandi. Anti-HCV,
toplam 5 (%1,2) hastada pozitif saptandi. HIV poztitifligi hicbir hastada
saptanmadi. Diyalize girme sureleri ve yas gruplariyla ilgili seropozitiflik
iliskisi degerlendiginde HBsAg, anti-HBs, anti-HCV pozitiflik oraninda
gruplar arasinda anlamli istatistiksel farklilik saptanmadi.

Sonug: Bu calismada anti-HCV pozitifligi icin tespit edilen distk
oran, ilimizdeki dustik HCV prevalansina, eritropoetin kullanimi
sonucu transflizyon ihtiyacinin azalmasina ve enfeksiyon kontrol
onlemlerinin  siki ve takipli uygulanmasi ile iliskili oldugunu
distinmekteyiz.

Anahtar Kelimeler: Hemodiyaliz, hepatit B, hepatit C, insan immun
yetmezlik virisU, seroprevalans
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Introduction

Today, viral hepatitis is still an important health issue. The
reasons increasing the risk of infection include more frequent
blood transfusion in patients receiving hemodialysis (HD) with
the diagnosis of chronic kidney disease compared to the general
population, the necessity of vascular intervention with HD,
advanced age, large number of patients receiving HD in the same
place, increased sensitivity in patients due to weakened immune
system, frequent hospitalization and surgical intervention. The
prevalence of hepatitis B virus (HBV) and hepatitis C virus (HCV)
infection is known to be higher in special populations such as HD
patients compared to the general population (1). Infection rates
are higher in HD patients compared to continuous ambulatory
peritoneal dialysis or home HD patients (2). Recent studies have
reported that in our country, hepatitis B surface antigen (HbosAg)-
positivity rate was 1-3% and anti-HCV positivity rate was around
1% in healthy individuals (1,3). It has been reported that HBsAg
was found to be positive in 5.7% of HD patients, anti-HCV-positivity
in 6.6%, and both HBsAg and anti-HCV positivity was found in
small number of patients (1.1%) (4). This study mainly aimed to
determine the rates of HBsAg, anti-HBs, anti-HCV and human
immunodeficiency virus (HIV) seropositivity in HD patients in Elazig
province. Furthermore, with these data (as they are the initial data
of this province), this study contributes to epidemiological data of
our country and future studies aiming to determine the efficacy of
infection control measures taken for HD patients.

Materials and Methods

All HD patients receiving treatment in four public hospitals and
three private dialysis centers in Elazig province were included in the
study. Approval for the study was taken from Firat University, Ethics
Committee (decision no: 08, date: 01.02.2018). The patients’
statuses of HBsAg, anti-HBs, anti-HCV and HIV seropositivity were
retrospectively examined using data between January 1, 2017 and
December 12, 2017. Patients’ data regarding age, sex and dialysis
duration were recorded individually. The patients were evaluated in
five subgroups by dialysis duration as 0-12 months, 13-36 months,
37-72 months, 73-120 months, 121 months and over; and in eight
subgroups by age as 10-19 years, 20-29 years, 30-39 years, 40-49
years, 50-59 years, 60-69 years, 70-79 years, and 81 years and over.

Statistical Analysis
Serological HBsAg, anti-HBs, anti-HCV and HIV values were
studied using Centaur XP Immunoassay system (Siemens,

USA). HCV-RNA levels were measured by real-time polymerase
chain reaction using Rotor-Gene Q instruments (Qiagen, Hilden,
Germany). Data were assessed using SPSS package software
v. 22.0. Pearson’s chi-square test was used for the intergroup
difference, and a p value of less than 0.05 was considered
statistically significant.

Results

A total of 434 dialysis patients were included in the study.
A hundred sixty seven patients (38.5%) were female, and 267
(61.5%) were male. The mean age of the patients was 59.04 years
(range: 12-87), and the dialysis duration varied between 1 month
and 240 months. HBsAg positivity was detected in a total of 25
(5.8%) patients. Twenty (4.6%) were male, and 5 (1.2%) were
female. Anti-HBs positivity was detected in a total of 341 (78.6%)
patients. When evaluated by sex, anti-HBs was positive in 145
(87 %) females and 267 (73.4%) males. Anti-HCV was detected to
be positive in a total of 5 (1.2%) patients (2 females and 3 males).
All these patients had received antiviral therapy. HCV-RNA values
were negative at 6 month after the completion of treatment.
Their follow-up was ongoing. HIV-positivity was not detected in
any of the study participants. Coexistence of HBsAg- and anti-
HCV-positivity was not present in any of the study participants.
When the relationship of seropositivity with dialysis durations and
age groups was evaluated, no statistically significant difference
was detected between the subgroups for HBsAg, anti-HBs and
anti-HCV positivity rates (p=0.05). HBsAg, anti-HBs and anti-HCV
distribution by dialysis duration and age is shown in Tables 1 and 2.

Discussion

Hepatitis B and hepatitis C infection is still an important
cause of morbidity and mortality in the world, and also one of
the global public health issues. It has been reported that there
were 248 million HBV carriers in the world, and annually, 600.000
individuals die from cirrhosis and hepatocellular carcinoma due to
HBV infection. According to the World Health Organization data,
it has been reported that approximately 450 million new cases
occur each year and approximately 25% of these cases become
chronic. These data suggest that this course will continue (5). Our
country is in a region of moderate endemicity (2-7%) for HBV
infection. According to the epidemiological data in our country,
3.5 million individuals are infected with HBV. HBV seroprevalence
varies by region. In studies performed between 2008 and 2011
with the cooperation of the Association of Viral Hepatitis Control

Table 1. Hepatitis B surface antigen, anti-hepatitis B surface and anti-hepatitis C virus distribution by dialysis duration

Dialysis duration
0-12 months 13-36 months 37-72 months 73-120 months 121-...months Total

HBsAg-positive n 3 5 6 8 3 25

% 0.7% 1.2% 1.4% 1.8% 0.7% 5.8%
Anti-HBs-positive n 27 106 86 65 57 341

% 6.2% 24.4% 19.8% 15.0% 13.1% 78.6%
Anti-HCV-positive n 0 0 2 2 1 5

% 0.0% 0.0% 0.5% 0.5% 0.2% 1.2%

n: number of patiens, HBsAg: Hepatitis B surface antigen, HCV: Hepatitis C virus, HBs: Hepatitis B surface
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Table 2. Hepatitis B surface antigen, anti-hepatitis B surface and anti-hepatitis C virus distribution by patient age
Age
10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-... Total

HBsAg-positive n 0 0 3 4 8 6 4 0 25)

% 0.0% 0.0% 0.7% 0.9% 1.8% 1.4% 0.9% 0.0% 5.8%
Anti-HBs-positive n 4 13 24 43 76 83 78 20 341

% 0.9% 3.0% 5.5% 9.9% 17.5% 19.1% 18.0% 4.6% 78.6%
Anti-HCV-positive n 0 0 1 0 2 2 0 0 5

% 0.0% 0.0% 0.2% 0.0% 0.5% 0.5% 0.0% 0.0% 1.2%
n: number of patiens, HBsAg: Hepatitis B surface antigen, HCV: Hepatitis C virus, HBs: Hepatitis B surface

and Turkish Association for the Study of Liver (TASL), HBsAg
prevalence was detected to be 2.4%, 1.9%, 3% and 2.7%,
respectively by year. The highest prevalence was detected in
the Southeastern Anatolia region with the rate of 4.1% and the
lowest rate in Aegean region with 1.4% (1). More than 75%
of HBV-infected patients in the general population around the
world live Asia-Pacific countries. In a study involving Asia-Pacific
countries, Johnson et al. (6) have reported an HBV seropositivity
rate of 1.3-14.6%. In their multi-center, cross-sectional study
involving seven countries, Burdick et al. (7) have detected a mean
of 3% (0-6.6%) HBV seroprevalence in HD patients. In this study,
they have reported that the HBV prevalence was 0-5% in 75%
of dialysis units. According to the data of the Turkish Association
of Nephrology in 2015, the prevalence of HBsAg-positivity has
been reported to be 5.7% in chronic HD patients (1). Kaplan et al.
(8) evaluated 3023 HD patients in Sivas province between 2002
and 2011, and detected a HBsAg seroprevalence rate of 3.5%.
In studies performed in HD patients in various regions of our
country, HBsAg-positivity was found to be 5.5% in Rize by Cicek
et al. (9), 6% in Istanbul by Alp (10), 3.6% in Hatay by Evirgen
et al. (11), and 4.8% in Canakkale by Arabaci and Olcaday (12).
Due to immunosuppression in HD patients, the rate of achieving
protective antibody response (10 miU/mL) is low despite high-
dose vaccination (40 g) (13). It has been reported that while
response to 3 doses of vaccine in individuals with normal immune
response was 90-95%, the mean rate of response to vaccination
in HD patients was 64% (34-88%) (14). In some recent studies
in our country, the vaccination response rate has been reported
to be between 72.2% and 80% (9,11,12). In our study, we
detected 5.5% HBsAg-positivity and 78.6% anti-HBs-positivity
in HD patients. Our rates are comparable with the data in recent
studies in our country. There are studies reporting the relationship
of HBsAg-positivity with HD duration differently. While Franco
et al. (15), from lItaly, have demonstrated a relationship between
HbsAg-positivity and HD duration, Balat et al. (16), from our
country, detected no significant relationship. Our study did not find
a statistically significant relationship between HD duration and
HBsAg- and anti-HBs-positivity either. The mean prevalence of
HCV infection is 2-3% in the world. Risk factors for HCV infection
vary by region and population (17). In a country-wide study
performed in Turkey by the TASL, the rate of anti-HCV positivity
was found to be 0.95% in the general population (18). When
global studies in HD patients were reviewed, a decrease was
observed in anti-HCV positivity over time but an increase was also

detected in some countries. HCV infection is especially important
in dialysis patients because the prevalence is much higher than
in the general population due to nosocomial transmission (9,19).
In a meta-analysis in HD patients, being HCV carrier was found
to increase the risk of mortality by 1.57-fold (20). Anti-HCV
positivity rate varies by geographical region. In a multi-center study
performed by Jadoul et al. (21) in Europe, it has been reported
that anti-HCV prevalence decreased from 13.5% in 1991 to 6.8%
in 2000, in Belgium, from 42% to 30% in France, from 16% to
9% in Switzerland, 28% to 16% in ltaly, from 7% to 3% in the
UK and from 26% to 15% in Hungary, and increased from 5%
to 12% in Spain and from 42% to 44% in Poland. The authors
have associated these decreases with the decrease in blood
transfusion rates, thanks to erythropoietin use, and the increase in
the sensitivity of anti-HCV tests. In our study, anti-HCV was found
to be positive in 5 of 434 patients (1.2%). According to the data
of the Turkish Association of Nephrology in 2015, the prevalence
of anti-HCV-positivity in chronic HD patients has been reported
to be 6.6% (1). In studies in our country, anti-HCV positivity was
detected to be 28% by Alp (10), 4.1% by Temiz et al. (22), 9.5%
by Evirgen et al. (11), 10% by Bozkurt et al. (23), 16% by Cicek et
al. (9), and 10.6% by Arabaci and Olcaday (12).

Conclusion

In our study, the rate of anti-HCV positivity was detected to be
1.2%. This value was lower than in the data published in recent
years. We think that the low rate of anti-HCV positivity and the low
prevalence of HCV infection in HD patients in our study are related
with the low prevalence of HCV in our province, decrease in the
need for transfusion as a result of erythropoietin use, and strict
application of infection control measures. There was no anti-HIV-
positive patient among HD patients in our study. While anti-HIV
seroprevalence varies by geographical region, this result can be
explained by the very low anti-HIV seroprevalence in our province.
Our study involved all HD patients in the province. Our rates of
HBsAg and anti-HBs in this study are comparable with the overall
rates in the country. We think that the low rate detected for anti-
HCV positivity in this study is related with the low prevalence of
HCV in our province, decrease in the need for transfusion as a result
of erythropoietin use, and application of infection control measures.
Together with the hepatitis C treatment options providing cure
in recent years, we think that the rate of HCV infection will also
decrease in the country.
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The Role of New Viral Biomarkers in Chronic Hepatitis B:
Ready to Use in the Clinical Practice?

Kronik Hepatit B'de Yeni Viral Gostergelerin Rold: Klinik Uygulamada Kullanima Hazir mi?

® Suna YAPALI

Acibadem University Faculty of Medicine, Department of Gastroenterology, Istanbul, Turkey

ABSTRACT

Recent advances have been made to develop and improve the
serologic and molecular virologic tools for the diagnosis and
optimal management of chronic hepatitis B (CHB) infection. Several
biomarkers associated with the natural course of chronic hepatitis
B infection virus (HBV) and the efficacy of antiviral treatment have
been defined. This article reviews the impact of hepatitis B surface
antigen, hepatitis B core-related antigen and HBV RNA on the
natural history, treatment response and outcomes of CHB infection.
Keywords: Hepatitis B surface antigen, hepatitis B core-related
antigen, hepatitis B virus RNA
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Son yillarda kronik hepatit B (KHB) enfeksiyonunun tanisi ve optimal
yonetimi icin serolojik ve molekuler virolojik araglar gelistirilmistir.
Kronik hepatit B virtstntn (HBV) dogal seyri ve antiviral tedavinin
etkinligi ile iliskili bircok viral gosterge tanimlanmisti. Bu makalede,
hepatit B ylzey antijeni, hepatit B kor-iliskili antijen ve HBV RNA'nin
KHB enfeksiyonunun dogal seyri, tedavi cevabi ve sonuclari Gizerine
etkisi derlenmistir.

Anahtar Kelimeler: Hepatit B ylzey antijeni, hepatit B kor-iliskili
antijen, hepatit B virus RNA
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Introduction

Chronic hepatitis B (CHB) infection affects over 350 million
people in the world and it is responsible for more than 500.000
deaths annually (1). Cirrhosis and hepatocellular carcinoma (HCC)
are the major complications of CHB infection. With the availability
of potent antiviral agents, management of CHB patients improved.
However, it is still difficult to predict the risk of liver disease
progression and the risk of HCC in CHB infection. Furthermore,
the clearance of covalently closed circular DNA (cccDNA) from the
host genome and eradication of the virus cannot be achieved with
the current treatments. The treatment recommendations of the
professional liver societies are mainly based on the clinical status,
serum hepatitis B virus (HBV) DNA, alanine aminotransferase (ALT)
level, hepatitis B e antigen (HBeAg) status and liver histology (if
available). High serum HBV DNA level is an independent predictor

of HCC and an important determinant for the decision of treatment
(2). With the recent advances in the molecular investigations,
the role of new biomarkers in the natural history and during the
treatment of CHB has been increasingly recognized. This article
reviews the role of new biomarkers during the natural course and
treatment of CHB infection, with a special emphasis on hepatitis
B surface antigen (HBsAg) and hepatitis B core-related antigen
(HBcrAg) levels and HBV-RNA quantification.

Hepatitis B Surface Antigen Quantification

Qualitative HBsAg is an important marker in the detection
of HBV infection. The majority of HBsAg is secreted by subviral
particles and to a lesser extent by infectious virions (3). HBsAg
reflects the content of intrahepatic HBV DNA, cccDNA transcription
and host immune response to HBV infection (4,5) The kinetics of
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HBsAg production are complex and show significant differences
during the natural course of CHB and between HBV-genotypes.
There is strong correlation of HBsAg with HBV replication only in
the early phases of infection. The association between HBsAg
and HBV DNA has been reported to be more prominent in HBV-
genotype D, compared to HBV-genotype A. HBsAg levels were
found to be related to HBV-reactivation in low viremic HBeAg-
negative carriers (6). In a retrospective 8-year follow-up of HBeAg-
negative CHB patients, HBsAg levels <100 IU/mL and HBV DNA
<2.000 IU/mL wvere found to predict the inactive phase with a high
chance of HBsAg loss. CHB patients with a HBV DNA level of
2.000-5.000 IU/mL who have an annual decline of HBsAg >0.5 log
IU/mL have also been reported to have a high probability to become
inactive carriers. HBsAg level has a good performance in identifying
the phases of CHB during the natural course of the infection and
can be helpful in determining the follow-up periods (7).

Serum HBsAg level correlates well with the cccDNA and
intrahepatic HBV DNA and a is a strong predictor of response
to pegylated-interferon (Peg-IFN) in HBeAg-positive patients.
A reduction in HBsAg levels shows the induction of immune
control. HBsAg level has been found to predict good response
to Peg-IFN and lamivudine treatment better than HBV DNA
(8). HBsAg level is an important predictor of response to Peg-
IFN-a,, however there may be genotypic differences (9,10).
Quantification of HBsAg in HBeAg-positive patients may help in
decision making regarding individualized treatment. In HBeAg-
positive CHB patients, an HBsAg level of <1.500 IU/mL at week
12 predicts a high probability HBeAg seroconversion, while
an HBsAg level of >20.000 IU/mL for HBV genotype B and C
or no decline in HBsAg levels for HBV genotype A and D are
associated with a very low rate of HBeAg seroconversion (9,10).
The European Association for the Study of the Liver (EASL)
recommends considering specific stopping rules according to
HBsAg levels at week 12 of Peg-IFN treatment (11). In HBeAg-
negative CHB patients, early serum HBsAg decline was found
to be associated with sustained virological response in patients
receiving Peg-IFN-a. treatment (12). The combination of lack
of decrease in HBsAg level and <2 log IU/mL decline at the
12th week of Peg-IFN treatment has 100% negative predictive
value for treatment response and discontinuation of treatment is
recommended by the EASL guideline (10).

Compared to Peg-IFN treatment, HBsAg decline during
nucleoside/tide analogs (NA) therapy is much slower. The immune
modulation by IFN results in a more rapid HBsAg decline. On
the other hand, NAs inhibit only the reverse transcription of the
pregenomic RNA but do not target the cccDNA directly and have
a less pronounced effect on HBsAg secretory pathways (13,14).
Furthermore, integrated HBV DNA in HBeAg-negative patients
leads to production of HBsAg.

HBsAg levels in HBeAg-negative patients may be helpful to
predict in which patient treatment can be stopped. A study by
Hadziyannis et al. (15) showed that discontinuation of antiviral
therapy led to sustained off-treatment HBV DNA suppression in
55% of patients and subsequent HBsAg loss in 39% of HBeAg-
negative CHB patients who received adefovir treatment for 4-5
years. Lower HBsAg levels at the end of treatment were predictive
for later HBsAg loss.

In a systematic review of 22 studies, an HBsAg level of <100
or <200 IU/mL at the end of therapy has been suggested to be
a good indicator of sustained response (16). HBsAg levels have
promising evidence for predicting in which patients treatment
can be stopped, however, more data are needed to confirm the
thresholds for discontinuation of treatment.

Hepatitis B Virus Core-related Antigen

HBcrAg is a novel biomarker of CHB infection, which measures
serum levels of HBcAg, HBeAg and the empty particle (p22) (17).
Quantification of HBcrAg is first developed in Japan by comparing
the chemiluminescence signals generated by known concentration
of recombinant pro-HBeAg (18). This assay (Fujirebio, Tokyo, Japan)
is currently available with a lower limit of detection of 2.0 log U/mL,
and a linear range of 3.0 log U/mL-7.0 log U/mL.

Serum HBcrAg level was found to correlate with serum HBV
DNA, intrahepatic DNA and cccDNA levels (17). HBcrAg levels
may show variation during the natural course of CHB infection.
Studies in the European and Asian cohorts showed that HBcrAg
levels were higher in HBeAg-positive CHB patients in comparison
to HBeAg-negative patients (19,20). In an Asian cohort, it was
found that HBcrAg levels were 8.54 log U/mL, and 7.92 log U/mL
in the immune tolerant phase and in the immune clearance phase,
respectively. Lower HBcrAg levels suggested a better immune
control in HBeAg-positive patients. Among HBeAg-negative
patients, HBcrAg levels were 2.60 log U/mL, and 4.92 log U/mL
in inactive carriers and CHB patients, respectively. HBcrAg levels in
HBeAg-negative patients with CHB showed a positive correlation
with necroinflammatory activity and fibrosis (19). After HBsAg
seroclearance, HBcrAg levels were found to be undetectable in
79% of patients, while 21% had median HBcrAg 2.7 log U/mL
(19). HBcrAg levels were found to be associated with development
of HCC in both treated and untreated patients (21,22). In a large
cohort of 1031 CHB patients with a median 10-year follow-up,
HBcrAg >2.9 log U/mL (HR, 5.05; 95% confidence interval, 2.40-
10.63) was associated with an increased incidence of HCC (22).

HBcrAg may have an important role in predicting the clinical
outcomes in patients on treatment. In their study, Wong et al.
(23) reported that HBcrAg was detected in 101 (78%) of 130
samples with undetectable HBV DNA collected from NA-treated
patients and there was a positive correlation between HBcrAg and
cccDNA. As HBV DNA is undetectable in the majority of patients
on treatment, HBcrAg levels may be considered as an indirect
marker of cccDNA. The decline in HBcrAg has been found to be
slower than in HBV DNA levels during NA treatment (24). The
rationale is; NAs inhibit HBV DNA replication by the action on the
reverse transcription but without elimination of cccDNA from the
infected hepatocyte. In some Asian studies, the decline of HBcrAg
was found to correlate with the decline of intrahepatic cccDNA in
patients receiving entecavir treatment (23,25,26).

In a study of 46 patients treated with Peg-IFN, a baseline
HBcrAg level of >8 log U/mL was reported to have low probability
of HBeAg seroconversion ( >94.4% negative predictive value) and
suppression of HBV DNA at 12 weeks (27). Furthermore, changes
in HBcrAg levels may be helpful in predicting clinical outcomes
during treatment. In a study of 58 HBeAg-positive CHB patients
treated with Peg-IFN, the HBcrAg at week 12 of therapy was
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found to be predictive of HBeAg seroconversion at 24 weeks after
completion of therapy (28).

The role of HBcrAg for predicting HBsAg loss was examined
in a study of 62 HBeAg-negative CHB patients receiving Peg-IFN
alone or in combination with tenofovir, the chance of HBsAg loss
was higher in patients with baseline HBcrAg <3.7 log U/mL (29).

The majority of HBeAg-negative CHB patients remain on
treatment until HBsAg loss is achieved. There are many attempts
to determine the predictors of relapse after discontinuation of
treatment. The decision for discontinuation of treatment can
be determined by viral serological markers, serum HBV DNA,
ALT and more recently, HBsAg levels. HBcrAg levels may
provide prognostic information for the decision of treatment
discontinuation. In studies performed in Japan, a high end-of-
treatment HBcrAg level was shown to predict relapse after
discontinuation of NA therapy (30,31,32,33). In a study of 113
patients receiving NA treatment (lamivudin: 32, entecavir: 81),
end-of-treatment HBcrAg level >3.7 log IU/mL predicted virological
relapse within 1 year of NA discontinuation (33). The Japanese
Society of Hepatology guidelines have recently recommended
the use of an HBsAg level of <1.9 log U/mL and an HBcrAg level
of <3.0 log U/mL to identify patients at low risk of relapse (34).
However, there is a need to examine the performance of these
criteria in different populations.

Recently, HBcrAg positivity has been found to be a significant
risk factor for HBV reactivation in HBsAg-negative, anti-HBc-
positive patients undergoing high-risk immunosuppressive therapy
(especially rituximab-containing chemotherapy), and to have
potential to identify patients who would most benefit from
prophylactic antiviral treatment (35).

The use of HBcrAg will most probably lead to progress in the
management of CHB. However, most of the studies are performed
in Japan and Asian countries, and these data need to be confirmed
in the Western populations.

Hepatitis B Virus RNA Quantification

During HBV replication, pregenomic RNAs are encapsidated
into HBV core particles in the cytoplasm, and all pregenomic RNAs
are reverse transcribed into plus stranded genomic DNA in the
core particle (36). HBV RNA has also been detected in the serum
of CHB patients and found to strongly correlate with HBV DNA
levels (36). Studies have reported decreased HBV RNA levels in
patients receiving NA and the combination of Peg-IFN and NA
(37,38). The decrease in HBV RNA levels was predictive for HBeAg
seroconversion suggesting a better role of HBY RNA + HBV DNA
for treatment monitoring (37,38).

Conclusion

HBsAg, HBcrAg and HBV RNA quantification provides
new perspectives in understanding HBV virology and
immunopathogenesis. The implementation of HBsAg quantification
has already been integrated into European treatment guidelines.
The use of HBcrAg seems to be in the pipeline, however, the
results need to be validated in other populations with different
ethnic and genotypic characteristics. There is a growing body
of evidence for the impact of HBV RNA in patients receiving

treatment. In future, the use of new biomarkers may guide the
clinicians to predict the natural course, treatment response and the
outcome of CHB, adapting individualized treatment approaches.
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A Case of Hepatitis B Reactivation with Acute Flare Three
Months After Tenofovir Prophylaxis Withdrawal in a
Allogenic Hematopoietic Stem Cell Transplantation Patient
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ABSTRACT

Hepatitis B virus (HBV) infection is a major health problem
worldwide. HBV reactivation is associated with high mortality rates
in hematopoietic stem cell transplantation (HSCT) and, prophylactic
antiviral treatment is suggested to prevent this phenomenon.
However, the duration of antiviral treatment in HSCT patients is
not fully defined and the time of immune recovery is considered
the best parameter for a drug to be safely interrupted. We aimed
to present a case of hepatitis B reactivation after cessation of
one-year prophylactic tenofovir treatment in a anti-hepatitis B core
immunoglobulin G-positive patient who received allogenic HSCT
treatment for chronic lymphocytic leukemia.

Keywords: Hepatitis B reactivation, tenofovir, hematopoietic stem
cell transplantation

0z

Hepatit B virls (HBV) enfeksiyonu diinya capinda ¢nemli bir saglik
sorunudur. Hematopoietik kok hiicre transplantasyonunda (HSCT) HBV
reaktivasyonu ylksek mortalite oranlari ile iliskilidir ve bu durumun
Onlenmesi icin  profilaktik antiviral tedavi Onerilmektedir. Bununla
birlikte, HSCT hastalarinda verilecek antiviral tedavinin stiresi tam olarak
tanimlanmamistir ve antiviral tedavinin sonlandirimasinda bagisiklik
kazanim zamani en guvenilir parametre olarak kabul ediimektedir. Biz
burada, kronik lenfositik [6semi tanisiyla allojenik HSCT tedavisi uygulanan
anti-hepatit B core immunoglobulin G pozitif bir hastada transplant sonrasi
verilen bir yil profilaktik tenofovir tedavisinin kesilmesi sonrasinda ortaya
clkan bir hepatit B reaktivasyonu olgusunu sunmayi amagladik.

Anahtar Kelimeler: Hepatit B reaktivasyonu, tenofovir,
hematopoietik kok hicre transplantasyonu

Toka B, Eminler AT, Aslan FG, Koksal AS, Altindis M. A Case of Hepatitis B Reactivation with Acute Flare Three Months After Tenofovir Prophylaxis Withdrawal in
A Allogenic Hematopoietic Stem Cell Transplantation Patient. Viral Hepat J. 2018;24:61-64.

Introduction

The natural course of hepatitis B virus (HBV) infection is
determined through the interaction between viral replication and the
host immune response. HBV reactivation is defined as elevation of
the viral DNA level or alteration of the hepatitis B surface antigen
(HBsAg) seroconversion status. In HBsAg carriers, it is characterised
by either increase in HBV DNA level by >1 log (10 fold) or HBV DNA
turning positive. Other than this, in HBsAg- and antibody to hepatitis

B core antigen (anti-HBc)+ patients, reverse seroconversion of HBsAg
from negative to positive is defined as reactivation (reappearance of
HBsAg with or without increased liver enzymes) (1,2). Patients
undergoing allogeneic hematopoietic stem cell transplantation
(HSCT) are considered high risk for HBV reactivation (3), with a
mortality rate of up to 40%. Third-generation antiviral drugs (entecavir
or tenofovir) are recommended for patients with HBsAg or anti-HBc
immunoglobulin (Ig) G-positive haematologic patients regardless of
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HBV DNA levels (4,5). Antiviral therapy initiated simultaneously with
or prior to immunosuppressive therapy can reduce the risk of HBV
reactivation. Many studies have evaluated the efficacy of prophylactic
therapy (6,7); however, the duration of antiviral treatment in HSCT
patients is not fully defined. We aimed to present a case of hepatitis
B reactivation after cessation of one-year prophylactic tenofovir
treatment in an anti-HBc IgG-positive patient who received allogenic
HSCT treatment for chronic lymphocytic leukemia.

Case

A 64-year-old male patient was admitted to our clinic with
the complaints of fatigue, nausea, vomiting, and jaundice. His
complaints began 3 days ago and gradually increased. Anti-HBc
IgG positivity was detected 16 months ago with the screening
tests performed before the immunosuppressive treatment. The
patient was treated with 2 cycles of rituximab and then allogenic
HSCT was performed for chronic lymphocytic leukemia. He was
administered cyclosporin 5 mg/kg for six months after HSCT, then
the dose was reduced and stopped at the end of the one-year
treatment. During the rituximab period, he was administered
prophylactic tenofovir 245 mg/day and for one year following
HSCT treatment. Tenofovir treatment was stopped three months
ago (one year after HSCT). He did not have any chronic diseases
and there was no any liver disease in his family history. On
physical examination, his sclera and the skin were icteric. His
laboratory findings were as follows: alanine aminotransferase
(ALT): 1365 U/L, aspartate aminotransferase (AST): 1066 U/L,
alkaline phosphatase (ALP): 276 U/L, gamma-glutamyl transferase
(GGT): 108 U/L, total biluribin: 18.44 mg/dL, direct biluribin: 9.46
mg/dL, international normalized ratio (INR): 1.40, aloumin: 4.1 g/
dL, white blood cell count: 5.690/uL, hemoglobin level: 15 g/dL,
and platelet count: 67.000/uL. Alpha feto-protein level was not
measured. The kidney function tests and electrolyte levels were
normal. HBsAg, anti-HBc IgM, anti-HBc IgG, and anti- hepatitis B
e (HBe) were found to be positive whereas HBe antigen (HBeAg)
and delta antigen were found negative. HBV DNA level was
486.336.116 1U/mL. Other serological markers of viral infection
(such as Epstein-Barr virus, cytomegalovirus, herpes simplex
virus, hepatitis A, C, and E viruses) were all negative. Abdominal
ultrasonography showed normal liver.

\When the patient’s tests performed prior to tenofovir withdrawal
were investigated, it was seen that anti-HBc IgG was positive and
HBsAg was negative. Liver function tests were normal when he
received chemotherapy and one year post-HSCT. The treatment of
tenofovir 245 mg was started again with the diagnosis of hepatitis
B reactivation. After 2 months of tenofovir treatment his laboratory
findings were found to be: ALT: 48 U/L, AST. 76 U/L, ALP: 230
U/L, GGT: 305 U/L, total bilirubin: 4.19 mg/dL, direct bilirubin: 1.60
mg/dL, INR: 1.12, albumin: 3.2 g/dL, and HBV DNA 17.932 IU/mL
(Table 1).

Informed consent for publication was obtained from the
patient.

Discussion

Patients with malignancy, autoimmune diseases or HSCT
with serologic evidence of HBV infection (HBsAg or anti-HBc

Table 1. Laboratory findings

Before | Before 3 months After 2
HSCT tenofovir | after tenofovir | months of
cessation | cessation, tenofovir
acute HBV flare | treatment
ALT U/L 26 30 1365 48
AST U/L 30 18 1066 76
Total biluribin 0.45 0.86 18.44 4.19
mg/dL
INR 1 0.98 1.40 1.21
HBsAg - - + +
Anti-HBc IgG + + + +
Anti-HBs - - - -
HBe Ag - - - -
Anti-HBe + + + +
Anti-HBc IgM - +
HBV DNA IU/mL | - - 486.336.116 | 17.932

HSCT. Hematopoietic stem cell transplantation, HBV: Hepatitis B virus,
ALT: Alanine aminotransaminase, AST. Aspartate aminotransferase, INR:
International normalized ratio, HBsAg: Hepatitis B surface antigen, HBc:
Hepatitis B core antigen, IgG: Immunoglobulin G, HBs: Hepatitis B surface,

HBe: Hepatitis B e, IgM: Immunoglobulin M

lgG-positive) are at risk for HBV reactivation if they receive
immunosuppressive therapy. Reactivation of HBV infection in the
setting of chemotherapy and immunosuppression is associated
with significant morbidity and mortality (8).

Hepatitis B reactivation appears to correlate with the
level of immunosuppressive potency of the chemotherapy
administered as well as with the use of concomitant steroids
(9). The rate of HBV reactivation has been reported to be as high
as 70% among HBsAg-positive individuals receiving HSCT or
anti CD20 treatment (2). The risk of HBV reactivation depends
on many factors including the virological and serological status
of the infected patient, immunosuppressive potency of the
therapy received, underlying disease, male sex, younger age,
HBsAg, HBeAg and/or HBV DNA positivity at the baseline (10).
HBsAg-positive patients are more likely to experience HBV
reactivation than HBsAg-negative and anti-HBc-positive patients
(11). Although the risk is lower, isolated anti-Hbc-positive
patients still carry a definite risk of reactivation (12). However,
there is limited evidence that the presence of anti-HBs is
protective against HBV reactivation. An earlier study on 29
lymphoma patients reported no HBV reactivation in any of the
patients (0/10) whose anti-HBs titer was higher than 100 1U/mL
and low anti-HBs titer was independently associated with HBV
reactivation (13). In patients receiving HSCT, anti-HBs titer of
the donor was associated with a reduction in HBV reactivation
risk. These findings have not yet been confirmed (14). Severe
hepatitis can develop in up to 30-50 percent of patients with
HBV reactivation (2,15), therefore, antiviral therapy should be
initiated in these patients.

According to the American Gastroenterological Association
guidelines, high-risk patients should be treated with
prophylactic antiviral therapy prior to or concurrently with the
immunosuppressive treatment. Moderate-risk patients can be
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treated with antiviral prophylaxis or monitored closely (16). Antiviral
prophylaxis is not recommended for low-risk patients and there
are no recommendations about monitoring in untreated patients.
The European Association for the Study of the Liver (EASL)
recommends antiviral prophylaxis for HBsAg-positive patients and
for HBsAg-negative/anti-HBc-positive patients receiving rituximab,
bone marrow or stem cell transplantation (17). Regarding HBsAg-
positive patients, most treatment guidelines such as the American
Association for the Study of Liver Diseases (initiation of antivirals at
the onset of immunosupression), and the Asian Pacific Association
for the Study of the Liver guidelines (initiation of antivirals one
week prior to chemotherapy) recommend prophylactic treatment
(18,19).

Seto et al. (20) published a prospective study investigating the
course of 62 HBsAg-negative, anti-HBc-positive HSCT recipients.
The 2-year cumulative HBV DNA detectability rate was 40.8%,
occurring at a median of 44 weeks, and entecavir successfully
suppressed HBV DNA to undetectable levels, with no cases
developing biochemical hepatitis.

Entecavir or tenofovir can be used in the treatment of HBV
reactivation (21). The success rate of early antiviral therapy is
high in patients with acute flare (22). The EASL recommends ALT
and HBV DNA testing every 1-3 months during monitoring and
treatment upon any evidence of HBV reactivation (23).

Patients with positive HBV serologic markers receiving
immunosuppressive therapy or HSCT are at high risk for reactivation.
As seen in our case, 12 months of prophylaxis treatment may not
be sufficient for patients undergoing allogeneic HSCT. Current
guidelines recommend that the duration of prophylaxis after HSCT
and high-risk immunosuppressive therapy should be 12-18 months
(24). However, the risk of HBV reactivation in HSCT can persist for
several years after transplantation due to the long delays in the
immune reconstitution.
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