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Investigating Hepatitis C, D and HIV Prevalance in Cases
with Positive Hepatitis B Virus Antigen in a Tertiary Hospital
and Examining Anti-HDV Positive Cases
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ABSTRACT

ÖZ

Objectives: Hepatitis B infection has a faster and more progressive
course in the presence of hepatitis C virus (HCV), HDV and human
immunodeficiency virus (HIV) infections. The aim of this study was
to determine anti-HCV, anti-HDV and anti-HIV prevalance in hepatitis
B surface antigen (HBsAg) (+) positive patients and to examine
patients with positive anti-HDV.
Materials and Methods: Data were obtained through scanning
hepatitis B patient follow-up files and the hospital automation system.
Descriptive data was expressed in numbers and percentages (%).
Results: Mean age of 1829 HBsAg positive patients was
42.65±14.83 (7-95) and 1099 (60.1%) were male and 730 (39.9%)
were female. 30 patients (1.64%) had anti-HCV and 28 patients
(1.53%) had anti-HDV while 1 patient (0.055%) had positive antiHIV. The mean age of the patients with positive anti-HDV was
53.16±15.46 and 12 of these (42.9%) were female and 16 (57.1%)
were male. Fifteen HDV positive patients were given peginterferon
and 10 patients had relapse and 4 patients had hepatocellular cancer
during the follow-up. A patient died due to the quick progression of
the disease after deciding upon transplantation.
Conclusion: Patients should also be scanned for hepatitis C, D and
HIV in the presence of hepatitis B infection and the patient should
be followed up and treated accordingly if coinfection is detected.
Keywords: Hepatitis B, hepatitis C, hepatitis D, HIV, coinfection

Amaç: Hepatit B enfeksiyonu, hepatitis C virüs (HCV), HDV, insan
bağışıklık yetmezliği virüsü (HIV) enfeksiyonu varlığında daha hızlı ve
progresif seyreder. Bu çalışmada hepatit B yüzey antijen (HBsAg)
pozitifliği saptanan hastalarda anti-HCV, anti-HDV, anti-HIV sıklığının
belirlenmesi ve anti-HDV pozitifliği saptanan hastaların irdelenmesi
amaçlanmıştır.
Gereç ve Yöntemler: Veriler hepatit B hasta takip dosyaları ve
hastane otomasyon sistemi üzerinden taranarak elde edildi.
Tanımlayıcı veriler sayı ve yüzde (%) olarak belirtildi.
Bulgular: HBsAg pozitif 1829 hastanın yaş ortalaması 42,65±14,83
(7-95) olup 1099’u (%60,1) erkek, 730’u (%39,9) kadındı. Thirty
anti-HCV (%1,64), 28 (%1,53) anti-HDV, 1 (%0,055) anti-HIV
pozitifliği saptandı. Anti-HDV pozitif olan hastaların yaş ortalaması;
53,16±15,46 olup 12’si (%42,9) kadın, 16’sı (%57,1) erkekti. HDV
pozitif 15 hastaya peginterferon verilmiş olup takipte 10 hastada
relaps, 4 hastada hepatoselüler kanser gelişti. Nakil kararı verilmiş
olan bir hastada, hastalık hızlı progresyon gösterdiğinden hasta
kaybedildi.
Sonuç: Hepatit B enfeksiyonu varlığında hastalar hepatit C, D ve HIV
yönünden de taranmalı ve koenfeksiyon saptandığında, hasta buna
yönelik de takip ve tedavi edilmelidir.
Anahtar Kelimeler: Hepatit B, hepatit C, hepatit D, HIV, koenfeksiyon
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Introduction
With an epidemiology affected by different factors such as
vaccine and immigration, hepatitis B virus (HBV) infection is a
global public health problem (1). The number of HBV-infected
individuals around the world is estimated as nearly two billion.
Many people die due to HBV-related diseases every year. A positive
change is observed globally in hepatitis B surface antigen (HBsAg)
positivity. Thus, while global number of chronic HBV cases was
considered to be around 400 million until the last few years, this
number is estimated to decrease approximately down to 240-257
million. Coinfection of other viral factors may also accompany
HBV (2). Delta hepatitis or HDV was first discovered by Rizzetto
et al. (3) in 1977. HDV can be seen as a coinfection with HBV or
a superinfection in individuals infected with HBV (4). HDV can not
form its own envelope protein since it is a defective hepatotropic
virus affecting patients only with HBV infection and needs HBV
for virion production and disease formation (3,5). Although seen
rarely among chronic viral hepatitis, chronic delta hepatitis is the
type with the severest course. HDV causes a more severe course
in hepatitis B infection-caused acute and chronic liver diseases
and also a significant increase in becoming chronic (6). These two
viruses share the same transmission ways as parenteral, sexual
and maternal (3). Nearly 5% of HBV carriers are also HDV-infected
(7). Although the prevalence changes according to regions, nearly
15-20 million people are estimated to be infected with HDV around
the world (8).
In patients with chronic HBV infection, HCV coinfection fastens
liver disease progression and increases hepatocellular carcinoma
(HCC) risk (1). Although hepatitis B and C viruses have different
life cycles and gene sequences, they follow the same common
path in disease progression. Anti-HCV positivity is 3-20% in HBsAg
positive individuals and HBsAg positivity is 2-10% in anti-HCV
positive individuals (9). HBV and HCV concurrence was shown to
be high especially in places where HBV and HCV infections are
endemic and also in intravenous drug addicted individuals (10).
HCV coinfection rate was found as 10-15% in chronic HBV patients
(2).
Nearly 36.7 million individuals have human immunodeficiency
virus (HIV) worldwide and 2.7 million of these cases are coinfected
with HBV (2). Liver fibrosis progression, cirrhosis and HCC risk
increases in patients with HIV/HBV coinfection (1). The aim of this
study was to determine anti-HCV, anti-HDV and anti-HIV prevalence
in HBsAg (+) positive patients and to evaluate patients with antiHDV positivity.

anti-HCV, anti-HDV and anti-HIV results of the patients detected to
have HBsAg positive result and aspartate aminotransferase (AST),
alanine aminotransferase (ALT), hepatitis B e antigen (HBeAg), antiHBe, HBV-DNA, HDV-RNA values, biopsy results, treatments and
prognoses of patients detected to have anti-HDV (+) between 2000
and 2018 in our clinic were scanned through hepatitis B patient
follow-up files and hospital automation system and were analyzed
through recording on Excel form.
Statistical Analysis
Data were stated in number, percentage (%), mean, median
and standard deviation.

Results
Mean age of a total of 1829 HBsAg (+) patients was
42.65±14.83 (7-95) and 1099 of them (60.1%) were male and
730 (39.9%) were female. Anti-HCV, anti-HDV and anti-HIV were
checked in all patients and their test results were provided on
Table 1.
Mean age of 28 patients detected to have both HBsAg and
anti-HDV positive was 53.16±15.46 (minimum: 29, maximum: 72)
and 12 of these were female (42.9%) and 16 were male (57.1%).
Mean HBV-DNA of the patients was 64.4x106 copy/mL (minimum:
0, maximum: 288.2x106 copy/mL) and ALT (minimum: 15 u/Lt,
maximum: 1650 u/Lt) was detected in 16 patients and high AST
was detected in 14 patients (minimum: 17 u/Lt maximum; 917
u/Lt). Initial HDV-RNA was negative for two patients and mean
HDV-RNA of the other eight patients with accessible HDV-RNA
information was found as 40x106 copy/mL (minimum: 1240,
maximum: 18.2x106 copy/mL). Biopsy could not be performed in
four patients since it was contraindicated and the biopsy results
of 21 patients were reachable. Epidemiological data, biopsy results
and laboratory findings of the patients detected to have positive
anti-HDV were shown in Table 2. Treatment information of fifteen
patients was reachable and it was found that peginterferon-alpha
(PegIFN-α) treatment was given to these patients for 1 year. 10
patients had relapse and 4 patients had HCC in the follow-ups.
A patient whose transplantation was decided upon died due
to the quick progression of the disease. As anti-HBc IgM was
detected negative in all patients, they were all considered to have
superinfection. Delta antigen results were reachable for 14 cases
detected to have positive anti-HDV and 12 of these results were
negative and 2 were positive. Anti-HCV and anti-HIV positivity
wasn’t detected in any of these patients.

Discussion

Materials and Methods
After taking the consent of university Ethics Board for the study
(approval number: 2019/1921), the demographic characteristics and

Increased HCC risk was validated and shown in the
epidemiological studies made in patients with HBV/HCV coinfection
(11,12). While HCC risk was 6.4 for 100 patients with coinfection

Table 1. Hepatitis C, D and HIV* seroprevalence in HBsAg** (+) patients
Serology

Antibody studied

Number

Percentage (%)

Hepatitis C (n=1829)

Anti-HCV***

30

1.64

Hepatitis D (n=1829)

Anti-HDV****

28

1.53

HIV (n=1829)

Anti-HIV

1

0.055

*HIV: Human immunodeficiency virus, **HBsAg: Hepatitis B surface antigen, ***Anti-HCV: Anti-hepatitis C virus, ****Anti-HDV: Anti-hepatitis D virus
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Table 2. Epidemiological and laboratory findings of anti-HDV* (+) patients
Age (years) mean

53.16±15.46

Gender (female/male) (n, %)

12 (42.9), 16 (57.1)

HBeAg (-) anti-HBe (+) (n=28) (%)

23 (82.1)

HBeAg** anti-HBe*** (-) (n=28) (%)

3 (10.7)

HBeAg (+) anti-HBe (-) (n=28) (%)

2 (7.2)

Mean HBV-DNA (n=28)

64.4x106 copy/mL

Mean AST**** (n=28)

27.5 u/Lt

Mean ALT***** (n=28)

144.6 u/Lt

Mean HDV-RNA (n=8)

40x106 copy/mL

Biopsy result stage 0-2
(n=21) (%) 3-4
5

13 (61.9)
7 (33.3)
1 (4.8)

Biopsy result HAI****** 1-7
n=21(%) 8-11
≥12

6 (28.6)
10 (47.6)
5 (23.8)

*Anti-HDV: Anti-hepatitis D virus, **HBeAg: Hepatitis B e antigen, ***Anti-HBeAg: Anti-hepatitis B e antigen, ****AST: Aspartate aminotransferase, *****ALT: Alanine
aminotransferase, ******HAI: Histological activity index

in another study, it was detected as 2 in HBV mono infection and
as 3.7 in HCV mono infection (13). In a study made in Egypt, HBV/
HCV coinfection prevalence was reported as 0.7% (14). Coinfection
rate was detected as 5.8% in another study made in USA (15). İnci
et al. (16) evaluated 1339 CHD patients in a study made in İstanbul
in 2012 and detected anti-HCV positive in 26 (1.9%) patients.
Anti-HCV positivity was detected in 1.64% of HBsAg (+) patients
in our study. In general, this rate is lower than other studies and
this condition may be related to the attention paid to sterilization
and disinfection in hemodialysis and other invasive operations, use
of disposable injectors and scanning of hepatitis analyses before
blood and blood products transfusion.
Değertekin et al. (17) evaluated studies on delta hepatitis
between 1980 and 2005 and showed that there was a decrease in
delta hepatitis in Turkey between 1980 and 2005 (4.1% and 2.9%)
and delta hepatitis was mainly a problem in Southeastern region.
Delta positivity rate was found 20% (5961 cases) in chronic HBV
cases and 32.5% in cirrhotic cases in the same study and it was
detected as 3% in 1416 acute viral hepatitis cases, 8.1% in 766
acute HBV infections, 4.9% in 6613 inactive HBV carrier cases,
32.52% in cirrhosis patients (11,264 cases) and as 23% in HCC
cases (17). In the Bus Project made by Viral Hepatitis Society in
2009, positive results were acquired in 43 cases (2.39%) when
anti-delta immunoglobulin G (anti-HDV IgG) was also checked in
1805 HBsAg positive individuals among a total of 29960 individuals
aged between 0 and 103 (18). In the study made by Eser-Karadağ
(19) in Elazığ between 2017 and 2019, anti-HDV positivity was
detected in 8.8% out of 455 chronic HBV infection diagnosed
patients. Güdücüoğlu et al. (20) found anti-HDV positivity in the
serums of 36 out of 184 HBsAg positive soldiers (19.5%) in Van
Military Hospital in 2006. Prevalence of HDV coinfection (antiHDV IgM positive in 3 patients) in addition to acute HBV infection
(anti-HBC IgM positive in 39 patients) was 7.69%. Prevalence of
HDV superinfection (anti-HDV total “IgM+IgG” positive in 145
patients) prevalence in addition to chronic HBV infection (anti-HBc

total “IgM+IgG” positive in 36 patients) was 24.8% (20). In a
study covering some cities of Eastern Anatolia including Van, antiHDV was found positive in 55 out of 955 HBsAg positive cases
(5.8%) (21). Doğan et al. (22) found anti-HDV prevalence as 7.3%
in patients with chronic HBV infection in Ağrı in 2012. Kart Yaşar
et al. (23) found positive anti-HDV results in 49 out of 692 HBsAg
positive cases in İstanbul (7%). İzmirli et al. (24) found anti-HDV
positive in 4.5% of HBsAg positive cases and 4.4% of chronic
hepatitis B (CHB) patients in the study they made in İstanbul
in 2011. Anti-HDV positivity was detected in 1.9% out of 1829
HBsAg positive patients in Konya region in our study. This rate was
found lower compared to other studies made in different regions
of our country at different times. Since HDV occurs in the presence
of HBV, this condition may be related to hepatitis B vaccination
condition, application of injection and other invasive operations in
sterile conditions, improvement of socioeconomic condition and
public training on hepatitis B and vaccine in our region.
It was reported that HDV infection could affect all age groups
(24). In a study made in our country and covering central regions
of Black Sea including Samsun, the mean age of HDV positive
patients was found 45.63 years (16-74 years) higher (25). Mean
age of HDV positive patients was 53.16±15.46 years higher in
our study and this condition may be related to the fact that young
individuals are vaccinated in our country since hepatitis B was
included in routine vaccine program in 1998.
Although hepatitis D positivity is not statistically significant in
literature, it was found to be more common in males (26). Parlak
et al. (27) also found this infection more common in males (66%).
57.1% of the patients with positive anti-HDV were males in our
study and this may be explained by higher rate of risky behaviors
in males in line with literature.
HDV infection suppresses HBV replication in general and
HBeAg negative, anti-HBe positive CHB and low titrated HBV
causes DNA positivity (27). Mean HBV-DNA of the patients was
64.4x106 copy/mL (minimum: 0, maximum: 288.2x106 copy/mL)
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in our study. In the study by Parlak et al. (27), mean HBV-DNA
was found 3449908.09±29928971.38 IU/mL in HBsAg positive
patients.
İzmirli et al. (24) found superinfection rate more than coinfection.
Superinfection was found in all patients in our study.
EASL 2017 suggests PegIFN-α for minimum 48 weeks in
patients with HDV/HBV coinfected compensated liver disease.
PegIFN-α is the only drug with proven antiviral efficiency against
chronic HDV infection now (28). Treatment information of 15
patients could be reached in our study and it was determined that
PegIFN-α treatment was provided for 48 weeks in these patients.
Ten patients had relapse and 4 patients had HCC formation and one
patient whose transplantation was decided died due to the quick
progression of the disease.
Course of HBV infection is faster in individuals coinfected
with HIV. Cirrhosis, final stage liver disease and/or HCC formation
may be much faster. HBV is observed in 5-10% of HIV infected
individuals globally. Although effective antiretroviral treatment (ART)
decelerates progression to cirrhosis, it is interesting that the risk
remain high when compared to individuals without coinfection
(29). Positive anti-HIV was detected in 0.055% of the patients in
our study. Although a HBsAg positive patient was anti-HIV negative
at the beginning, the result became anti-HIV positive during the
follow-up. This condition brings along the question “Should antiHIV be checked at certain intervals in individuals with positive
HBsAg?” due to the similarity of transmission ways for HBV and
HIV.
Regardless of CD4 cell count, ART should be started in all
patients with HIV-HBV coinfection (1). It is suggested that HIV/
HBV coinfected and ART scheme should cover two drugs affected
on the two viruses (30). Tenofovir is the most important antiviral
agent effective for both HIV and HBV in HIV/HBV coinfection today.
Although a HBsAg positive had a negative anti-HIV test result at
the beginning in our study, anti-HIV result became positive in the
follow-up and tenofovir containing ART was started after a detailed
examination.

Conclusion
HCV, HDV and HIV infection rates were found low in hepatitis
B diagnosed cases in our region in our study. Due to similar
transmission ways and since the liver damage would be high in
the presence of coinfection, HCV and HDV should be scanned in
HBV presence and treated in a suitable way if detected positive.
Although PegIFN is used as the only agent in hepatitis D in our
country, new treatment agents are needed for HDV treatment since
the disease may relapse.
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