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ABSTRACT 
Aim: The aim of this study was to determine the prevalence of HDV infection between HBV chronic patients 
referred to gastroenterology ward of Taleghani hospital Tehran, Iran and also investigating the risk factors in 
acquiring the HDV infection. 
Background: Hepatitis B virus (HBV) and Hepatitis D virus (HDV) are major public health issues. Worldwide there are 
approximately 350 million individuals chronically infected with the HBV. A significant part of them, including 15 to 20 
million coinfected with HDV. Hepatitis Delta virus is transferred mostly through blood and body fluids.  
Patients and Methods: HBV and HDV infections were evaluated by Enzyme-linked immunosorbent assay (ELISA). 
Liver functional tests were assessed through auto analyzer. Patients were interviewed and data along the test results were 
entered into SPSS program. We used chi-square, independent t-test and logistic regression for statistical analysis. 
Results: 278 (54.6%) patients of the study group were male and 231 (45.4%) were female and the mean age of patients was 
40.03 ± 14.93. From 509 patients, 39(7.7%) had anti-HDV antibody. In a uni-variable analysis, age (p=0.001), periodontal 
procedures (p=0.015), endoscopy (p=0.024) and colonoscopy (p=0.012) were significantly related to HDV seropositivity. 
After adjustment by logistic regression, age remained the only significant factor in acquiring HDV infection.  
Conclusion: We highly recommend the health care workers to strictly follow the disinfection protocols of medical 
instruments. Since HDV seroprevalence changes over time, regular epidemiological studies are necessary to monitor the 
epidemiological trend of infection. 
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Introduction  
   1 Hepatitis Delta virus (HDV) is a small 
defective RNA virus which needs Hepatitis B 
virus (HBV) for completion of its replication cycle 
inside the host cells. Hepatitis B virus provides 
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HDV with its surface antigen, hepatitis B surface 
antigen (HBsAg), which HDV needs for 
transmission between hosts. However, HDV has a 
unique antigen, HDV Antigen, which is located 
underneath the outer HBsAg layer and is tightly 
associated with HDV RNA genome. Infection 
with HDV and HBV viruses can occur in two 
ways: it can happen simultaneously, co-infection 
or HDV can infect people after initial HBV 
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infection, super-infection (1). Hepatitis B virus 
infection is a worldwide health problem, which is 
estimated that has infected more than 3.5 billion 
people globally. More than 350 million 
individuals suffer from chronic infection with this 
virus (2). The prevalence of HBV infection is high 
in South-East Asia and Sub-Saharan Africa, where 
more than 8% of the population are HBsAg 
chronic carriers (3). About 1.5 million people in 
Iran have been infected with HBV(4). 
The rate of HDV seroprevalence is different in 
distinct parts of the world. Out of the 350 million 
people chronically infected with HBV, almost 15 
million people have serological evidence of 
exposure to HDV(5). The seroprevalence of HDV 
is not always in accordance with HBV 
seroprevalence. For example, 90 percent of HBV 
carriers are infected with both viruses in the 
Pacific Islands, whereas the rates decline to 8% in 
Italy and 5% in Japan (6). HDV infection is 
endemic in Middle East, Central Africa, Horn of 
Africa, Mediterranean, Eastern Europe, Amazon 
Basin and parts of Asia (7). In Iran and 
neighboring countries, where the infection is 
endemic, the rate of HDV seroprevalence in 
different regions is diverse (8, 9) and sometimes 
even in the same area the rate is different in 
distinct groups (10).  
The transmission routes of HDV are similar to 
those of HBV and researchers have shown that 
very little inoculums are sufficient for 
transmission (11). These routes include blood 
transfusion, intravenous drug abuse, sexual 
contact and nosocomial infection. There are some 
evidences that infection could be transmitted 
between family members (12, 13). This mode of 
transmission is especially important in countries, 
where the prevalence of virus is high (14). On the 
other hand, the intravenous drug abuse is 
important in northern Europe and countries with 
low prevalence of HDV (15). 
The epidemiological trend of this virus is diverse 
in different parts of the world. With the 

introduction of blood screening programs and 
HBV vaccination, the rate of HDV infection has 
declined. This study aimed to investigate HDV 
seroprevalence in chronic HBV patients attending 
the gastroenterology ward of Taleghani hospital, 
Tehran, Iran and the risk factors in acquiring the 
infection.  

 
Patients and Methods 

This cross sectional study was performed on 
patients attending the gastroenterology ward 
from 2006 to 2012. Each HBV patient who 
attended the gastroenterology ward of Taleghani 
hospital Tehran, Iran during this time was given 
a code. We utilized SPSS program to randomly 
select 509 patients from 1255 chronic hepatitis 
B patients based on their given code. Patients 
with HCV infection and other liver diseases 
such as non-alcoholic steatohepatitis (NASH) 
were excluded from this study. After gaining 
patients’ written consent, they were enrolled in 
this study. Each patient’s demographic 
information and records of any risky behavior 
like intravenous drug abuse, dangerous sexual 
contacts, cupping, hemodialysis, blood 
transfusion, tattooing, needle stick injury, 
periodontal procedures and shared razor were 
taken. The study was approved by the 
Institutional Medical Ethics Committees of 
Gastroenterology and Liver Diseases Research 
Center, Shahid Beheshti University of Medical 
Sciences. All participants signed a written 
consent and anonymity was warranted. The 
patients were consulted by a trained medical 
doctor and were informed of their test results. 

Each patient’s blood was collected and its 
serum was separated and tested for the level of 
functional liver enzymes, ALT and AST (Auto 
analyzer Liasys Germany). The rest of the serum 
was stored in -70 freezers for further serologic 
tests. For confirmation of HBV infection, 
ELISA technique designed for HBsAg and anti-
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HBcIgG antibodies (Diapro Italy) was used. In 
the next step, the infection of these patients with 
HDV was assessed using ELISA technique 
(Diapro Italy) for the presence of anti-HDV IgG 
antibody.  

The demographic data and information 
gathered through interviews along with the test 
results were entered and described and analyzed 
by SPSS 19 program. Continuous variables are 
represented here as mean ± standard deviation 
and other parameters as frequency and 
percentage. Pearson’s chi-square was performed 
to test for independence of discrete variables. t-
test was used to compare means of some 
continuous variable between two independent 
groups. Those factors whose p-value was below 
0.2 in uni-variable analysis were analyzed with 
logistic regression for multivariate analysis. A 
p-value of 0.05 or less was considered 
statistically significant and all reported p-values 
were two sided.  

 

Results 
Five hundred and nine HBV positive patients 

were enrolled in this study, which their HBV 
seropositivity was confirmed through ELISA 
technique. Mean age of patients at the time of 
sampling was 40.03 ± 14.93 and they were between 
18 and 81 years old. Among them, 278 (54.6%) were 
male and 232 (45.4%) were female. The mean age of 
men and women was 41.04 ± 15.62 and 38.80 ± 
13.99, respectively and there was no significant 
difference between the mean age in regards to the 
gender (p=0.09). HDV antibody was seen in 39 
(7.7%) of HBV positive patients. Mean age of 
patients with HDV antibody was 47.59 ± 12.51 and 
the mean age of those without HDV infection was 
39.39 ± 14.95. The difference of mean age between 
HDV positive and HDV negative was statistically 
significant (p=0.001). Anti-HDV antibody was seen 
in 18 (7.9%) of female patients and 21 (7.5%) of 

males. Gender was not significantly related to HDV 
seropositivity status (p=0.920). 

The average of ALT level was higher in HDV 
positive patients in comparison to HDV negative 
patients, 50.95 ± 51.42 compare to 38.18 ± 56.00, 
respectively. However, it was not significantly 
related to HDV status (p=0.181). In addition, mean 
level of AST in anti-HDV positive patients was 
48.51 ± 45.18 in comparison to 34.96 ± 53.20 in 
anti-HDV negative patients. This difference was not 
significantly related to HDV seropositivity status 
(p=0.139).  

Since no patients had the history of hemodialysis 
and none of them declared any history of high-risk 
sexual behavior, we omitted these two risk factors 
from statistical analysis. Transfusion (p= 0.089), 
cupping (p=1.00), tattoo (p=1.00), needle stick 
injuries (p=0.293), blood splashing (p= 0.070) and 
sharing shaving razor (p=0.166) have no significant 
relationship with HDV seropositivity. In uni-variable 
analysis, periodontal procedures (p=0.015), 
endoscopy (p=0.024) and colonoscopy were 
significantly related to HDV seropositivity (p= 
0.012). The results are shown in table 1. 

 After entering all of the factors such as age, 
periodontal procedures, endoscopy and colonoscopy 
that were shown to be statistically significant 
regarding HDV seropositivity in uni-variable 
analysis into logistic regression, only age remained 
as a statistically significant factor (p=0.017).  

 

Discussion 
Several different reports have been presented 

various results of HDV seropositivity among 
Iranian patients. This survey was performed to 
estimate the seroprevalence of HDV infection 
between HBV chronic patients referred to 
gastroenterology ward of Taleghani hospital, 
Tehran, Iran and also investigate the associated 
risk factors. Frequency of HDV antibody in our 
study was 7.7 percent. In this study we showed 
that age was significantly related to anti-HDV 
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antibody seropositivity status between HBV 
patients that were attending gastroenterology ward 
of Taleghani hospital.  

AST level was higher in HDV seropositive 
patients which is in accordance with results of 
Taghavi and colleagues (16) and Hajiani and 
caolleagues (17). ALT level was also higher in 
patients; these observations are seen in Xu study 
(18) and could be due to the fact that HDV 
infection could aggravate the inflammation of 
liver. Age was found statistically significant in 
regards to HDV seropositivity, which was in 
accordance with the Hajiani study (17). However, 
in another study this association was not found 
(19). We did not find any relationship between 

gender and HDV seropositivity status that is in 
contradiction with Taghavi study (16), but in 
accordance with Hajiani and Ataei studies (17, 
19).  

Rate of HDV seroprevalence differs in 
different countries. In Africa, in countries like 
Cameron and Nigeria the rate of HDV 
seropositivity reaches 17.6% (20) and 12.5 percent 
(21). The seroprevalence rates in India 5-10% 
(22), Thailand 0.7% (23) and Bangladesh 24.4% 
(24) shows diversity among Asian countries. 

In northern Europe the rate of HDV 
seroprevalence in some regions is high. For 
example, HDV seroprevalence rate in Germany 
was 14% (25) while in Poland this rate was 4.8% 

Table 1. Distribution of different risk factors among Anti-HDV Ab seropositive and seronegative groups. 
Factor HDV Negative (%) HDV positive (%) p-value Odds Ratio 

(Confidence Interval) 
Gender   

0.920 
 

1.034 (0.537-1.991) Male 257 (92.4) 21 (7.6) 
Female 213 (92.2) 18 (7.8) 
Transfusion  0.089 2.401 (0.87-6.635) 
No 441 (92.8) 34 (7.2) 
Yes 27 (84.4) 5 (15.6) 
Cupping  1.0 1.019 (0.384-2.710) 
No 409 (92.3) 34 (7.7) 
Yes 59 (92.2) 5 (7.8) 
Tattoo  1.0 0.943 (0.277-3.206) 
No 430 (92.3) 36 (7.7) 
Yes 38 (92.7) 3 (7.3) 
Needle stick injuries  0.293 2.054 (0.453-9.524) 
No 456 (92.5) 37 (7.5) 
Yes 12 (85.7) 2 (14.3) 
Blood splashing  0.070 3.817 (1.005-14.490) 
No 458 (92.7) 36 (7.3) 
Yes 10 (76.9) 3 (23.1) 
Sharing shaving razor  0.166 2.007 (0.839-4.803) 
No 422 (93) 32 (7) 
Yes 46 (86.8) 7 (13.2) 
Endoscopy  0.024* 3.222 (1.235-8.403) 
No 443 (93.1) 33 (6.9) 
Yes 25 (80.6) 6 (19.4) 
Colonoscopy  0.012* 9.667 (2.083-44.860) 
No 464 (92.8) 36 (7.2) 
Yes 4 (57.1) 3 (42.9) 
Periodontal procedures  0.015* 2.602 (1.170-5.784) 
No 188 (95.9) 8 (4.1) 
Yes 280 (90) 31 (10) 

*Entered into logistic regression 
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(26). In neighboring countries of Iran, the rate of 
prevalence is very different; in Pakistan, Turkey 
and Saudi Arabia the seroprevalence rates were 
16.6%, 5.2% and 3.3%, respectively (27, 28).  

In Iran, Rezvan and colleagues reported the 
rate of anti-HDV seropositivity in asymptomatic 
HBV carriers was 2.5 percent, while in dialysis 
patients who were HBsAg positive, this rate 
reaches 44.5 percent (29). This shows that these 
people are in greater risk of getting the infection 
than the rest of HBs positive patients. Alavian and 
colleagues in a study on patients attended the 
hepatitis center in Tehran, Iran, reported that 
serum antibody was present among 5.9% of HBV 
patients(30).  

Different studies in different parts of Iran show 
that HDV seroprevalence rate is diverse. Ataei and 
colleagues reported that the rate of HDV 
seroprevaelce in Isfahan province, central Iran is 
2.9% (19). Taghavi and colleagues from Shiraz, 
southern Iran  reported a high rate of 9.7% of anti-
HDV seropositivity (16). However, Malekzadeh 
had reported a different rate of 13.9 percent from 
the same province, though in a different time 
frame (31). This observation shows that during 
this period of time, the rate of HDV seropositivity 
in this part of Iran had been decreasing. In 
Zahedan, a southeastern city of Iran, HDV 
seroprevalence was reported 17% by Bakhshipour 
and colleagues during a period of time from 2008 
to 2011 (32). In Hamedan, Amini and colleagues 
reported a 2.4% of HDV seroprevalence in general 
population (10). However, Alizadeh and 
colleagues reported the seroprevalence of HDV 
17.3% among HBsAg positive patients who had 
been referred to Hepatitis community center of 
Hamedan province. In southern shores of Caspian 
sea, Hassanjani reported the rate of 2% 
seropositivity (33). However, in southeastern 
shore of the Caspian sea, in Golestan province, 
Roshandel and colleagues reported a higher rate of 
5.8% seropositivity (34). A recent survey from 
asymptomatic blood donors was performed by 

Attaran and colleagues, which revealed 2% 
seropositivity for anti-HDV (35). 

These studies alongside our current study 
depict a different picture from the HDV 
seroprevalence trend in other parts of the world; 
while in other parts of the world the rate of HDV 
seropositivity has declined, by introducing HBV 
vaccine and screening the blood for blood borne 
infections (36-38), the rate of HDV seropositivity 
in Iran has increased. This epidemiological trend 
has been seen in some parts of the world as well 
(39-41), even in industrial countries like UK and 
Germany (25, 42, 43).  

In conclusion, we recommend that all of HBV 
patients should also be screened for HDV 
infection as well. In addition, we recommend that 
the disinfection of utensils become mandatory and 
screened by healthcare officials in dentist offices 
and endoscopy and colonoscopy wards. 
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