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Abstract: Hepatitis D virus (HDV) is a small RNA containing virus requiring
concomitant infection with hepatitis B virus (HBV) for its survival and
pathogenicity. The aim of this research was to study the prevalence of HDV in
patients with chronic active hepatitis B in Duhok city, Iraq. Cases of chronic
active HBV infection were selected retrospectively using case sheets in
hepatitis unit in Azadi teaching hospital. Then, using ELISA, the anti-HDV IgM
and IgG positivity was studied. Amongst 1500 registered patients, 158 cases
met the criteria of chronic active HBV. The majority were male113/158
(71.5%) and from Duhok district105/158 (66.5%). Additionally, the majority of
the patients were young with an age average of 30.5±13.8 years. HDV IgM
and IgG positivity was studied in 46 randomly selected patients with chronic
active HBV. It was found that 3/45 (6.6%) patients were positive for anti-HDV
IgM. All these patients were male. None of the tested patients was positive for
IgG. The prevalence of HDV in Duhok was lower than that found elsewhere in
Iraq. More studies are needed to explore the prevalence of HDV in chronic
carriers and in chronic active HBV but with larger sample recruitment.
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1. Introduction:
Infection with HBV is a worldwide issue that is associated with a high rate mortality and morbidity
(Aspinall et al., 2011). Nowadays, 350 to 400 million people are suffering from chronic hepatitis B
(CHB) infection (Aspinall et al., 2011). The persistence of hepatitis B surface antigen (HBsAg) for
more than 6 months is considered CHB (Aspinall et al., 2011; Carey et al., 2009). The development
of chronicity after acquiring the infection depends upon different factors and varies from 90% in new
born babies who acquire the infection vertically from their mothers to 5% in adults (Miriam, 2003;
Giovanna, 2003). Subjects with HBV infection are vulnerable to another infection with HDV and
therefore all patients should be examined for the co-infection (Miriam, 2003; Giovanna, 2003). HDV,
which was discovered by Rizzetto et al in 1977, is a defective RNA virus that depends entirely upon
HBV infection for its replication and expression (Jacobson et al., 1985; Rizzetto et al., 1977). The
infection with these two viruses can be either co-infection or super-infection. Co-infection occurs
when the patients acquiring both HBV and HDV at the same time while super-infection occurs when
the subjects suffer from HBV and acquire HDV afterward (Jacobson et al., 1985; Rizzetto et al.,
1977). Worldwide, more than 15 million subjects are infected with HDV and a great variation in the
prevalence amongst different geographical regions. The highest rate is found in Middle East, and
Eastern Europe (Jacobson et al.,1985; Fonseca, 2002). Both HBV and HDV are transmitted through
the same routes including blood-borne, sexual, percutaneous and vertical (perinatal) transmission. It is
worth mentioning that the risk of severe acute infection and fulminant hepatitis is higher with HBVHDV co-infection and with increased risk of cirrhosis, and hepatocellular carcinoma (HCC) than
those having HBV infection alone (Jacobson et al., 1985; Fonseca, 2002). The aims of this research
were to study the risk factors associated with HBV and prevalence of HDV in patients with chronic
active hepatitis B in Duhok city.

2. Material and Methods
Study Design:
The data were collected retrospectively using hepatitis records in hepatitis unit, Azadi teaching
hospital. 1500 case sheets were examined in three stages. In the first stage, patient’s sheets of HBV
were selected and isolated from other cases of hepatitis. In the second stage, HBV infection cases
were classified into two groups: chronic carrier group and chronic active hepatitis group. In the third
stage, cases of chronic active hepatitis were examined carefully for risk factors. The study setting was
Azadi teaching hospital. This hospital is a tertiary referral hospital in which all the chronic active
hepatitis cases were referred to.

Patients and Data Assessment
Patients with isolated HBsAg positivity during the previous 6 month period were considered as
asymptomatic hepatitis B carriers. The diagnosis of chronic hepatitis B was based on HBsAg
positivity, anti-HBcIgG positivity, a measured ALT level of 2 times the upper limit of normal in a
single assessment plus a viral load of more than 20,000 U/ml. Data analysis was conducted by Excel
2010.

HDV Positivity
In this study, 45 patients were selected randomly and tested for anti-HDV IgM and IgG positivity
prospectively. The IgM and IgG were studied by commercial DIA.PRO Diagnostic Bio probes ELISA
kits (Italy) following manufacturer’s instruction.
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3. Results and Discussion:
Amongst 1500 recorded patient with hepatitis, 158 subjects met the criteria of chronic active hepatitis.
Amongst them 113/158 (71.5%) were male. In addition, 73/158 (46.2%) of the involved patients were
married. Majority of the patients were young with an age average of 30.5±13.8 years. It was found
that 4/158 (2.5%) of the subject were younger than 10 years old. The peak prevalence was found
amongst patients within the age group of 21-30 years old (Table 1).
Table 1: Age distribution of patients with chronic active hepatitis
Age Groups

Patients
No. (%)

(1-10) years

4(2.5)

(11-20) years

28(17.7)

(21-30) years

65 (41.1)

(31-40) years

29(18.4)

(41-50) years

14 (8.9)

(51-60) years

11(7.0)

> 60 years

7(4.4)

Total

158

Patients in this study were ratified according to the geographical residency. It was found that 105/158
(66.5%) of the patient resided Duhok district. This followed by Zakho district where 15/158 (9.5%) of
patients lived there (Table 2). Qasrouk district was the least affected as 3/158 (1.9) subjects were from
this city (Table 2).
Table 2: Geographical distribution of patients with chronic active hepatitis
City
Dohuk
Zakho
Shingal
Amedi
Semel
Qasrouk
Other Cities
Total

Patients
No.
105
15
8
7
8
3
12
158

(%)
(66.5)
(9.5)
(5.1)
(4.4)
(5.1)
(1.9)
(7.6)

Risk Factors of HBV
Amongst the patients with chronic active hepatitis, 42/158 (26.6%) gave a history of previous dental
procedures. While 40/158 (25.3%) gave a history of surgical procedures, only 13/158 (8.2%) had a
history of blood transfusion. All of HBs Ag positive donors denied any history of illegitimate sex and
drug use (Table 3).
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Table 3: The distribution of risk factors associated with HBV infection
Risk Factor

Patients No.

Patients Percentage (%)

Blood Transfusion

13

8.2

Dialysis

4

2.5

Drug User

0

0

Illegitimate Sex

0

0

Dental Surgery

42

26.6

Other Surgery

40

25.3

Tattoo

6

3.8

Needle Stick

1

0.6

Family History

14

8.9

Denied RF

38

24.1

HDV Positivity
Amongst 158 involved subjects, we examined 45 patients for anti-HDV IgM and IgG. It was found
that 3/45 (6.6%) patients were positive for anti-HDV IgM. All these patients were male. None of the
tested patients was positive for IgG.
HBV poses a risk on the society as it can be easily transmitted. Certain behaviors and risk factors are
associated with such a transmission (Luoet al., 2012). HDV is a small RNA containing virus requiring
concomitant infection with HBV for its survival and pathogenicity (Pascarella and Negro, 2011).
Since discovery of HDV in 1977 by Rizetto in Italy, it is well documented that HDV is a widespread
disease that has affected a large number of population with HBV infection in the world (Pascarella
and Negro, 2011). Limited knowledge is available about the infection with this virus in Iraq.
In this study, we classified the patients according to the age into groups. Within the youngest group
(under the age of ten), 4 patients were found with chronic active hepatitis B. These patients should
have been covered by the expanded program of vaccination. It is recommended to conduct a study
about the coverage and the success rate of vaccination in this age group. In addition, the highest
prevalence was found in the age group of 21-30 years old. This age group should targeted by health
planners with a vaccination and education program. Additionally, the vast majority of patients were
from Duhok district. Hence, any program tackling the issue of HBV should focus on this district.
The exposure to certain risk factors increases the chance of contracting HBV. Amongst these factors
are the use of contaminated needle, drug users (Akselrod et al., 2014), tattooing (Jafari et al., 2010),
sexually active heterosexuals or homosexuals (Coronaet al., 1991), infants born to infected mothers
(Toussi et al., 2007), healthcare workers (Hussein, 2015; Averhoff et al., 2012; Singhal et al., 2009),
patients with chronic renal failure (Qadiet al., 2004) and patients with multiple blood transfusion
(Omar et al., 2011). It is worth mentioning that HBV can stay stable in the environment for up to
seven days. Hence, blood contaminated household objects can pose a risk for transmission (Sypsa et
al., 2001). In our study, around 9% of HBV-positive subjects gave a positive family history of HBV
infection. Lack of education about the method of transmission may have helped the spread of
infection. Drug users and subjects with multiple sexual partners are at high risk of HBV (Parry, 2010).
It was previously shown in Egypt that 28% of HBV positive cases gave a history of drug use or
illegitimate sex (Awadalla et al., 2011). None of patients recruited in this study gave a history of
illegitimate sex or drug abuse. No efforts were saved to keep the privacy of the patients; however
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admitting illegitimate sex or drug abuse is extremely difficult in the society due to the associated
embarrassment.
Many studies have shown that using contaminated surgical instruments can be resulted in an outbreak
of blood borne viral infection private clinics and hospitals (Redd et al., 2007; Asthana and Kneteman,
2009; Parry, 2010). In this research, it was found that the majority of HBV subjects gave a history of
visiting dentists and undergoing previous surgery. To confirm these results, a case control study is
needed in the future to determine the risk factors associated with the transmission of HBV. If these
results shown to be accurate, then this will warrant an urgent investigation about the infection control
measures especially sterilization in all hospitals and private clinics particularly those of dentists. In
addition, around 8% of patients with chronic active HBV gave history of blood transfusion.
Nowadays, there are strict measures of examining the blood before transfusion. Probably, these
patients contracted the infection before imposing such measures.
In this study, we examined the patients with chronic active hepatitis for anti-HDV IgM-as a marker of
acute infection- and IgG- as a marker of chronic infection. It was found that 6.6% of our recruited
patients were positive for IgM indicating an acute infection. When we checked the case sheets of
these patients, it was found that these patients were all on 300 mg/day Tenofovir (Cipla, India)for the
treatment of HBV. They had been stable on the treatment with sudden increase of ALT. Probably;
such an increase was due to acute HDV infection. None of the patients showed positive result for AntHDV IgG. Previous studies have shown great variations in the anti-HDV seropositivity amongst
patients with chronic HBV infected subjects ranging from 4.1-25.6% at different regions of the world
(Zaki et al., 2003; Gholamreza et al., 2007; Ghadir et al., 2012). Previous study conducted in Iraq
recruiting 108 subjects showed that the overall prevalence of HDV amongst patients with chronic
HBV infection was 16.6 %(Al-Hilli and Al-Ugaidy, 2002). In the same study, the prevalence of HDV
amongst patients with chronic active hepatitis was 20.8% (Al-Hilli and Al-Ugaidy, 2002). In Iran,
different studies showed different prevalence of HDV. The prevalence ranged from 2% in Qom
province (Ghadir et al., 2012) to 17.7% in Hamedan province (Alizadeh et al., 2010). In Turkey, The
seroprevalence of HDV in chronic active HBV patients ranged from 15% to 41% (Celen et al., 2006).
In a study conducted in Bangladesh, the prevalence of HDV positivity was 21% and 25% in
asymptomatic carriers and patients with chronic liver disease, respectively (Zaki et al., 2003). In
addition, in a study conducted in India, 5.7% of patients with chronic active hepatitis showed positive
results for anti-HDV (Jaiswal et al., 1998).
Studying the risk factors associated with HBV in Duhok would give significant information to the
infection control department and health planers to control the spread of such infections. Our study has
limitations. Firstly, this study should be considered preliminary and to confirm the risk factors
associated with HBV, a case control study should be conducted. In addition, the sample size used for
studying the prevalence of HDV was small. It is recommended that a larger sample size should be
included in any study in the future.

4. Conclusions
The prevalence of HDV in Duhok was lower than that found elsewhere in Iraq. More studies are
needed to explore the prevalence of HDV in chronic carriers and in chronic active HBV but with
larger sample recruitment.
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