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Introduction 
 
Hepatitis delta virus (HDV) as a defective RNA-
virus is more likely to induce severe acute and 
chronic liver complications in those people af-
flicted with hepatitis B virus (HBV). HDV de-
pends on HBV due to lack of its own polymerase 
during propagation (1); put it differently, HDV 
genome is closely connected with an HBV outer 
lipoprotein layer (three HBV envelope proteins 
and host lipids) (2). HBV as a human-specific 
virus is a member of the hepadnaviridae family, 
having a peculiar genome structure and replica-
tion cycle (3). An estimation of above 15 million 

people chronically have found to be infected with 
HDV all the world over (4). Five percent of total 
already infected with HBV communicate HDV, 
as well (5). On the other hand, 240 million were 
hepatitis B surface antigen (HBsAg) positive 
chronic carriers according to the WHO (6). In 
Iran, almost 1.7% of the general population has 
had chronic HBV infection (7). As for its mor-
tality, around 780,000 people die per year because 
of HBV infection (8). 
There are two main types of HDV infection, 
namely coinfections as well as superinfections. A 
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coinfection may appear acute and asymptomatic, 
present multiple common symptoms including 
fatigue, lethargy, anorexia, and nausea, or come 
up with acute liver failure (9). Conversely, an 
HDV super-infection is chronically developed in 
most cases, characterized by liver inflammation, 
fibrosis, and decompensated liver cirrhosis (10, 
11). In other words, it is largely correlated to se-
vere liver condition, leading to cirrhosis in 
majority of patients (80%) (12). Therefore, the 
likelihood of end-stage liver disease and hepato-
cellular carcinoma increases in these cases more 
than HBV monoinfections (13). 
Several studies specify endemic areas in Eastern 
and Southern Europe, Central and Eastern Afri-
ca, the Amazon Basin, parts of Asia and the Mid-
dle East (4). The epidemiologic profile of HDV 
infection differs from country to country world-
wide. Iran, akin to USA, has various regions (14), 
each of which shows disparities in HDV preva-
lence. HBV/HDV coinfections occurred in 5.7% 
in Tehran (14). An approximately similar preva-
lence was reported in northeastern Iran (15). On 
the contrary, 2.4% were infected with HDV and 
HBV in west of Iran (16). Interestingly, 8.8% of 
HBsAg carriers also presented anti-HDV in Teh-
ran (17). Anti-HDV was found amongst 2.5% of 
patients with asymptomatic chronic HBsAg. This 
hovered around 49.2% in HBsAg positive cases 
who had chronic active hepatitis and cirrhosis 
(16). In Shiraz, hepatitis D infection consisted 
9.3% of individuals communicating chronic ac-
tive hepatitis B (18).  
This study aimed at investigating the serum func-
tional liver enzyme as well as pathological fea-
tures in chronic active HBV patients with and 
without HDV coinfection in the northeastern 
part of Iran. 
 

Materials and Methods 
 

The present investigation was designed as a sin-
gle-center and retrospective study to analyze the 
influence of HDV infection on chronic active 
hepatitis B-associated histopathology of the liver.  
This study was approved by Medical Research Com-
mittee, Mashhad University of Medical Sciences.  

Patients with chronic active hepatitis B on liver 
biopsy were selected from Hepatology Depart-
ment of Imam Reza Hospital, Mashhad, Iran from 
Apr 2009 to Mar 2014. They were then assigned 
into Groups A and B. Eligibility criteria at the time 
of assessment included positive serum HBsAg and 
anti-HDV as well as baseline level of functional 
liver enzymes higher than normal levels of serum 
glutamic oxaloacetic transaminase (AST) and se-
rum glutamic pyruvic transaminase (ALT). These 
eligible patients were considered as Group A. Par-
ticipants with seropositive for HBsAg yet seroneg-
ative for anti-HDV served as Group B. The 
measures of total anti-HDV (IgG and IgM) were 
obtained employing one step competitive enzyme-
linked immunosorbent assay (ELISA; Dia Pro Di-
agnostic Bioprobes, Srl, Italy) kits. Those cases 
with a history of alcohol abuse, hepatocellular car-
cinoma, hepatitis C virus, human immunodefi-
ciency virus, autoimmune or hereditary liver dis-
ease were excluded from the primary recruitment. 
Additionally, there was no female patient who was 
pregnant or lactating. The serum liver enzymes 
(ALT and AST aminotransferases) and liver histo-
pathology (grade, stage, and total score of liver 
disease) were retrieved from the medical records 
and compared between the two groups. The his-
topathologic severity was determined for inflam-
mation (grade) and stage by considering Scheuer 
classification (19). Data were collected and fed 
into SPSS (ver. 11.5, Chicago, IL, USA). Inde-
pendent Samples t-test, Mann Whitney U test or 
chi-square test was used to examine statistically 
significant differences between the two groups’ 
characteristics. The correlations between these 
variables were also performed through Pearson 
for normally distributed data. All analyses were 
significant at P<0.05.  
 

Results 
 

This study contained a number of 87 participants 
with chronic active HBV. Of 19 were considered 
in Group A and 68 patients were only HDV-
negative (Group B). Both groups were compara-
ble across the distribution of sex and age 
(P>0.05). The mean age was 41.26±10.87 yr (Ta-
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ble 1). Approximately half of each group was 
women. Although the mean ALT and AST for 
Group A was higher than their counterparts in 
Group B, there were no significant differences 
between two groups in serum level of ALT and 
AST (P>0.05). The mean scores of stage and 
grade in Group A were 2.74±1.52 and 7.37±2.19 

which declined in Group B to 1.69±1.74 and 
6.59±3.23, respectively. Both groups were ap-
proximately similar for grade of inflammation 
(P=0.155) whereas remarkably disparate in stage 
of fibrosis (P=0.005). The mean total score 
(10.05±3.15 vs. 8.28±4.58, P=0.047) was consid-
erably higher in Group A. 

  
Table 1: Baseline features in HDV positive and negative carriers 

 

Variable Group A 
N=19 

Group B 
N=68 

P-value 

Age (yr) (mean ±SD) 45.58±11.79 40.06±10.37 0.076 
Female, N (%) 7(8.05) 20(22.99) 0.052 
AST, IU/L (mean ±SD) 65.68±40.24 46.01±33.14 0.062 
ALT, IU/L (mean ±SD) 70.00±46.85 61.94±55.51 0.529 
Stage (mean ±SD) 2.74±1.52 1.69±1.74 0.005 
Grade (mean ±SD) 7.37±2.19 6.59±3.23 0.155 
Total score (mean ±SD) 10.05±3.15 8.28±4.58 0.047 

 
Overall, the histopathologic scores were strongly 
associated with the levels of functional liver en-
zyme in Group A. There was a significantly 
strong relationship of total score and inflamma-
tion with the mean concentrations of ALT and 
AST with (r>0.5, P<0.05). The mean ALT and 
AST had a moderate correlation with fibrosis in 
chronic active HBV patients coinfected with 

HDV (0.346 vs. 0.330; P>0.05). As for Group B 
(chronic active HBV monoinfection), the mean 
AST had a positively moderate correlation with 
stage, grade, and total score among HDV-
negative patients (r<0.5, P<0.05). The mean ALT 
concentration failed to show a comparatively 
stronger correlation with the histopathologic se-
verity than the mean AST (Table 2).  

 
Table 2: Correlation between histological severity and liver enzyme level 

 

Variable Stage Grade Total score 
 Group 

A 
Group 

B 
All  

patients 
Group 

A 
Group 

B 
All  

patients 
Group 

A 
Group 

B 
All  

patients 
AST 0.346 0.437* 0.446* 0.586* 0.334* 0.383* 0.576* 0.402* 0.445* 
ALT 0.330 0.308* 0.317* 0.620* 0.165 0.230* 0.603* 0.234 0.289* 

 

Discussion 
 
There are a lot of studies which address HDV 
seropositivity amongst Iranian patients (18, 20). 
However, very few efforts have been made con-
cerning chronic active HBV carriers coinfected 
with HDV. This retrospective study was per-
formed to measure the seroprevalence of HDV 
infection in chronic active HBV subjects referred 
to Hepatology Department of Imam Reza Hospi-

tal, Mashhad, Iran. This is the first report from 
this region as the largest referral center in 
northern Iran. Of 87 subjects who were positive 
for HBsAg, the frequency of HDV antibody was 
21.84% which was a far beyond those reported 
from other parts of Iran (9.7%) (18). Akin to our 
findings, 20.8%, and 27.5% were substantiated 
for chronic active HBV coinfected with HDV in 
Iraq and Turkey, in order (21, 22). In the same 
setting, 6.6% of patients were reported with 
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chronic active HBV positive for anti-HDV IgM 
in Iraq. Of note, no case of positive IgG was 
documented (23). However, Zahedan in the 
southeastern part of Iran has virtually close HDV 
seroprevalence around 17% throughout 2008 and 
2011 (24). On the other hand, in contradiction 
with the survey in Hamedan (25), a considerably 
higher rate of HDV seroprevalence was found, 
reaching 17.3% among chronic HBV subjects 
referred to Hepatitis community center of Ha-
medan (20). In this regard, 14.8% showed posi-
tive results for both HDV RNA and anti-HDV 
with the concomitant infection of chronic HBV 
(26). HDV seroprevalence among chronic HBV 
patients varies in countries. For example, Camer-
on and Nigeria present the frequency of HDV 
seropositivity around 17.6% and 15%, respective-
ly (27, 28). This disparity is highlighted in the re-
ports from India as 5-10%, Thailand as 0.7% and 
Bangladesh 24.4% (29-31). Iran presented the 
great disparity from 2% in Qom and Babol to 
20.7% in Kerman (32-34). When it comes to 
countries bordering Iran, Turkey, Iraq, Pakistan, 
Iraq, and Saudi Arabia shows the decreasing or-
der of seroprevalence rate: 45.5%, 16.6%, 16.6%, 
and 3.3% (21, 35-37).  
Age and sex did not affect anti-HDV antibody 
seropositivity status amongst HBV patients. 
Likewise, some scholars have reported that there 
is no relationship between sex and HDV positive 
status (15, 38, 39). Conversely, age has been 
shown to be an influential correlate of HDV in-
fection (38, 40). As opposed to another study, 
HDV seropositivity prevails among males (15). 
The enzyme level was higher in HDV seroposi-
tive carriers, corroborated by previous reports 
(18, 38, 40). This was also evident in surveys 
from other parts of the world (41), explained in a 
way that HDV infection can afford to increase 
the inflammation of liver. Furthermore, chronic 
HDV-HBV coinfection leads to more severe liv-
er disease than chronic HBV monoinfection (42, 
43). Nevertheless, Ataei et al. did not observe 
such changes in serum enzyme level (39).  
Histological assessment of the participants with 
coinfection of HDV and chronic active HBV 
demonstrated that mean stage of fibrosis and 

mean grade of inflammation were significantly 
greater in comparison with HBV alone. There is 
more severe hepatitis in HBV/HDV superinfec-
tion rather than HBV alone (44, 45). Besides, pa-
tients with HBV/HDV coinfection exhibit the 
higher likelihood for decompensated cirrhosis 
and mortality when compared with HDV nega-
tive cases (46). HDV prevalence in the Asia-
Pacific region has been reduced (47); however, 
they came to this conclusion by using only re-
ports from the late 1990s. This was in sharp con-
trast with the recent evidence from this region, 
namely Pakistan and South Korea where con-
tained a high rate of HDV/HBV coinfection (48-
50).  
Serological analysis indicated that mean ALT and 
AST values were highly associated with stage of 
fibrosis and grade of inflammation, with Group 
A showing stronger strength. Similarly, patients 
afflicted with HBV and HDV have greater ALT 
concentrations and accordingly more fibrosis 
values (51). A cirrhosis frequency of 4% was 
found and HCC frequency of 2.8% amongst pa-
tients with persistent HDV infection (13). The 
histological as well as serological findings of the 
present study put stress on the previous results 
that HBV/HDV coinfection is more likely to 
increase the severity of liver disease (52). The un-
desirable potential effects of HDV on HBV 
management were also indicated in a mathemati-
cal model (53).  
These studies along with our study showed that 
the HDV seroprevalence is on the rise in spite of 
applying HBV vaccine and examining the blood 
for blood-borne pathogens (54-56). This trend is 
not limited only to developing countries yet re-
quires more attention even in industrial nations 
such as UK and Germany (57-59). Considering 
globalization as well as unprecedented increase in 
migration rate, it necessitates the significance of 
identifying and screening high-risk groups by us-
ing a comprehensive policy. 
 

Conclusion 
 

The findings of the present study exhibited that 
northeastern Iran appeared to a high prevalent 
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area, the same as some neighboring countries in 
Middle East. The HBV/HDV coinfection might 
be associated with the increased severity of liver 
disease. 
 

Ethical considerations 
 
Ethical issues (Including plagiarism, informed 
consent, misconduct, data fabrication and/or fal-
sification, double publication and/or submission, 
redundancy, etc.) have been completely observed 
by the authors.  
 

Acknowledgements 
 
The authors want to extend their appreciation to 
the Vice President of Research at Mashhad Uni-
versity of Medical Sciences for financial support. 
 

Conflict of interest 
 
The authors declare that there is no conflict of 
interests. 
 

References  
 

1. Lai MM (2005). RNA replication without RNA-
dependent RNA polymerase: surprises from 
hepatitis delta virus. J Virol, 79 (13):7951-8. 

2. Liaw YF, Fabien Z (2015). Hepatitis B Virus in 
Human Diseases. Humana Press, New York. 

3. Dandri M, Locarnini S (2012). New insight in the 
pathobiology of hepatitis B virus infection. 
Gut, 61          1:i6-17. 

4. Hughes SA, Wedemeyer H, Harrison PM (2011). 
Hepatitis delta virus. Lancet, 378 (9785):73-85. 

5. Rizzetto M (2015). Hepatitis D Virus: 
Introduction and Epidemiology. Cold Spring 
Harb Perspect Med, 5 (7):a021576. 

6. Kao JH (2002). Hepatitis B viral genotypes: 
clinical relevance and molecular 
characteristics. J Gastroenterol Hepatol, 17 
(6):643-50. 

7. Poorolajal J, Majdzadeh R (2009). Prevalence of 
chronic hepatitis B infection in Iran: a review 
article. J Res Med Sci, 14 (4):249-58. 

8. Lozano R, Naghavi M, Foreman K  et al (2012). 
Global and regional mortality from 235 

causes of death for 20 age groups in 1990 and 
2010: a systematic analysis for the Global 
Burden of Disease Study 2010. Lancet, 380 
(9859):2095-128. 

9. Hadziyannis SJ, Papaioannou C, Alexopoulou A 
(1991). The role of the hepatitis delta virus in 
acute hepatitis and in chronic liver disease in 
Greece. Prog Clin Biol Res, 364:51-62. 

10. Romeo R, Foglieni B, Casazza G et al (2014). 
High serum levels of HDV RNA are 
predictors of cirrhosis and liver cancer in 
patients with chronic hepatitis delta. PLoS 
One, 9 (3):e92062. 

11. Abbas Z, Afzal R (2013). Life cycle and 
pathogenesis of hepatitis D virus: A review. 
World J Hepatol, 5 (12):666-75. 

12. Pascarella S, Negro F (2011). Hepatitis D virus: 
an update. Liver Int, 31 (1):7-21. 

13. Romeo R, Del Ninno E, Rumi M et al (2009). A 
28-year study of the course of hepatitis Delta 
infection: a risk factor for cirrhosis and 
hepatocellular carcinoma. Gastroenterology, 136 
(5):1629-38. 

14. Alavian SM, Assari SH, Manzoori-Joybari H et al 
(2005). [Frequency and risk factors of 
hepatitis D virus in hepatitis B patients]. 
Govaresh, 10 (1):21-6. 

15. Gholamreza R, Shahryar S, Abbasali K et al 
(2007). Seroprevalence of hepatitis B virus 
and its co-infection with hepatitis D virus and 
hepatitis C virus in Iranian adult population. 
Indian J Med Sci, 61 (5):263-8. 

16. Rezvan H, Forouzandeh B, Taroyan S, Fadaiee 
S, Azordegan F (1990). A study on delta virus 
infection and its clinical impact in Iran. 
Infection, 18 (1):26-8. 

17. Amini-Kafiabad S, Taghinia A, Khanbaba F, A. 
T (2004). [The prevalence of Delta agent 
super-infection and coinfection among 
HBsAg-positive patients referring to 
reference IBTO Lab]. Hakim Health Syst Res J, 
9 (4):7-11.  

18. Taghavi S-A, Sedighi S, Mehrabani D, 
Khademolhosseini F (2008). Hepatitis D in 
chronic active hepatitis B: prevalence, liver 
enzyme levels and histopathology-an 
epidemiological study in Shiraz, southern 
Iran, 2003-2004. Hepat Mon, 8 (4):248-51. 

19. .Lefkowitch JH (2007). Liver biopsy assessment 
in chronic hepatitis. Arch Med Res, 38 (6):634-
43. 

http://ijph.tums.ac.ir/


Sharifan & Amoueian: Histological and Serological Epidemiology of Hepatitis Delta Virus … 

 

Available at:    http://ijph.tums.ac.ir                                                                                                      1911 

20. Mohammad-Alizadeh AH, Ranjbar M, Tehrani 
AS et al (2010). Seroprevalence of hepatitis D 
virus and its risk factors in the west of Iran. J 
Microbiol Immunol Infect, 43 (6):519-23. 

21. Al-Hilli HA, Al-Ugaidy YH (2002). Prevalence of 
hepatitis delta virus super infection in chronic 
HBV infection. IJGE, 1 (3):30-33.  

22. Celen MK, Ayaz C, Hosoglu S, Geyik MF, Ulug 
M (2006). Anti-hepatitis delta virus 
seroprevalence and risk factors in patients 
with hepatitis B in Southeast Turkey. Saudi 
Med J, 27 (5):617-20. 

23. Hussein NR, Rasheed ZA, Taha AA, Shaikhow 
SK (2015). The prevalence of hepatitis D 
Virus infection amongst patients with 
Chronic active hepatitis B Virus infection in 
Duhok Governorate. Int J Pure Appl Sci 
Technol, 28 (1):1-7.  

24. Bakhshipour A, Mashhadi M, Mohammadi M, 
Nezam SK (2013). Seroprevalence and risk 
factors of hepatitis delta virus in chronic 
hepatitis B virus infection in Zahedan. Acta 
Med Iran, 51 (4):260-4. 

25. Amini S, Mahmoodi MF, Andalibi S, Solati AA 
(1993). Seroepidemiology of hepatitis B, delta 
and human immunodeficiency virus 
infections in Hamadan province, Iran: a 
population based study. J Trop Med Hyg, 96 
(5):277-87. 

26. Ghamari S, Alavian SM, Rizzetto M et al (2013). 
Prevalence of hepatitis delta virus (HDV) 
infection in chronic hepatitis B patients with 
unusual clinical pictures. Hepat Mon, 13 
(8):e6731. 

27. Foupouapouognigni Y, Noah DN, Sartre MT, 
Njouom R (2011). High prevalence and 
predominance of hepatitis delta virus 
genotype 1 infection in Cameroon. J Clin 
Microbiol, 49 (3):1162-4. 

28. Nwokediuko SC, Ijeoma U (2009). 
Seroprevalence of antibody to HDV in 
Nigerians with hepatitis B virus-related liver 
diseases. Niger J Clin Pract, 12 (4):439-42. 

29. Acharya SK, Madan K, Dattagupta S, Panda SK 
(2006). Viral hepatitis in India. Natl Med J 
India, 19 (4):203-17. 

30. Louisirirotchanakul S, Myint KS, Srimee B et al 
(2002). The prevalence of viral hepatitis 
among the Hmong people of northern 
Thailand. Southeast Asian J Trop Med Public 
Health, 33 (4):837-44. 

31. Zaki H, Darmstadt GL, Baten A, Ahsan CR, 
Saha SK (2003). Seroepidemiology of 
hepatitis B and delta virus infections in 
Bangladesh. J Trop Pediatr, 49 (6):371-4. 

32. Ghadir MR, Belbasi M, Heidari A et al (2012). 
Prevalence of hepatitis d virus infection 
among hepatitis B virus infected patients in 
qom province, center of iran. Hepat Mon, 12 
(3):205-8. 

33. Hassanjani Roshan M, Baiki A, Soleimani M 
(2002). [Prevalence of anti-HDV in chronic 
carrier of HBV in Babol]. J Babol Univ Med Sci, 
6:50-54.  

34. Zahedi M (2003). [Serologic Prevalence of 
Hepatitis D in HBsAg Positive Patients in 
Kerman, South of Iran, 2002-2003]. Kerman 
Univ Med Sci Health Serv, Document No. 
81/55. 

35. Mumtaz K, Hamid SS, Adil S et al (2005). 
Epidemiology and clinical pattern of hepatitis 
delta virus infection in Pakistan. J Gastroenterol 
Hepatol, 20 (10):1503-7. 

36. Alavian SM, Alavian SH (2005). Hepatitis D 
Virus Infection; Iran, Middle East and Central 
Asia. Hepat Mon, 5 (4):137-43.  

37. Bahcecioglu IH, Aygun C, Gozel N et al (2011). 
Prevalence of hepatitis delta virus (HDV) 
infection in chronic hepatitis B patients in 
eastern Turkey: still a serious problem to 
consider. J Viral Hepat, 18 (7):518-24. 

38. Tahaei SM, Mohebbi SR, Azimzadeh P et al 
(2014). Prevalence of hepatitis D virus in 
hepatitis B virus infected patients referred to 
Taleghani hospital, Tehran, Iran. Gastroenterol 
Hepatol Bed Bench, 7 (3):144-50. 

39. Ataei B, Yazdani MR, Kalantari H et al (2011). 
Hepatitis D virus infection in Isfahan, central 
Iran: Prevalence and risk factors among 
chronic HBV infection cases. Hepat Mon, 11 
(4):269-72. 

40. Hajiani E, Hashemi S, Jalali F (2009). 
Seroprevalence of delta hepatitis in patients 
with chronic hepatitis B and its clinical impact 
in Khuzestan province, southwest Iran. Hepat 
Mon, 9 (4):287-92.  

41. Gu X, Li Q, Wang Y (2001). Clinical 
characteristics of the patients with hepatitis B 
combining hepatitis D infection. Zhonghua 
Gan Zang Bing Za Zhi, 9 (1):34-6. 

42. Saracco G, Rosina F, Brunetto MR et al (1987). 
Rapidly progressive HBsAg-positive hepatitis 

http://ijph.tums.ac.ir/


Iran J Public Health, Vol. 47, No.12, Dec 2018, pp. 1906-1912 

 

1912                                                                                                      Available at:    http://ijph.tums.ac.ir  

in Italy. The role of hepatitis delta virus 
infection. J Hepatol, 5 (3):274-81. 

43. Fattovich G, Boscaro S, Noventa F et al (1987). 
Influence of hepatitis delta virus infection on 
progression to cirrhosis in chronic hepatitis 
type B. J Infect Dis, 155 (5):931-5. 

44. Colombo M, Cambieri R, Rumi MG, Ronchi G, 
Del Ninno E, De Franchis R (1983). Long-
term delta superinfection in hepatitis B 
surface antigen carriers and its relationship to 
the course of chronic hepatitis. Gastroenterology, 
85 (2):235-9. 

45. Zachou K, Yurdaydin C, Drebber U et al (2010). 
Quantitative HBsAg and HDV-RNA levels in 
chronic delta hepatitis. Liver Int, 30 (3):430-7. 

46. Fattovich G, Giustina G, Christensen E et al 
(2000). Influence of hepatitis delta virus 
infection on morbidity and mortality in 
compensated cirrhosis type B. The European 
Concerted Action on Viral Hepatitis 
(Eurohep). Gut, 46 (3):420-6. 

47. Abbas Z, Jafri W, Raza S (2010). Hepatitis D: 
Scenario in the Asia-Pacific region. World J 
Gastroenterol, 16 (5):554-62. 

48. Mumtaz K, Ahmed US, Memon S et al (2011). 
Virological and clinical characteristics of 
hepatitis delta virus in South Asia. Virol J, 
8:312. 

49. Khan AU, Waqar M, Akram M et al (2011). True 
prevalence of twin HDV-HBV infection in 
Pakistan: a molecular approach. Virol J, 8:420. 

50. Kim HS, Kim SJ, Park HW et al (2011). 
Prevalence and clinical significance of 
hepatitis D virus co-infection in patients with 
chronic hepatitis B in Korea. J Med Virol, 83 
(7):1172-7. 

51. Ho E, Deltenre P, Nkuize M, Delwaide J, Colle 
I, Michielsen P (2013). Coinfection of 

hepatitis B and hepatitis delta virus in 
Belgium: a multicenter BASL study. 
Prospective epidemiology and comparison 
with HBV mono-infection. J Med Virol, 85 
(9):1513-7. 

52. Yurdaydin C, Idilman R, Bozkaya H, Bozdayi 
AM (2010). Natural history and treatment of 
chronic delta hepatitis. J Viral Hepat, 17 
(11):749-56. 

53. Xiridou M, Borkent-Raven B, Hulshof J, 
Wallinga J (2009). How hepatitis D virus can 
hinder the control of hepatitis B virus. PLoS 
One, 4(4):e5247. 

54. Degertekin H, Yalcin K, Yakut M (2006). The 
prevalence of hepatitis delta virus infection in 
acute and chronic liver diseases in Turkey: an 
analysis of clinical studies. Turk J Gastroenterol, 
17 (1):25-34. 

55. Navascues CA, Rodriguez M, Sotorrio NG et al 
(1995). Epidemiology of hepatitis D virus 
infection: changes in the last 14 years. Am J 
Gastroenterol, 90 (11):1981-4. 

56. Huo TI, Wu JC, Lin RY, Sheng WY, Chang FY, 
Lee SD (1997). Decreasing hepatitis D virus 
infection in Taiwan: an analysis of 
contributory factors. J Gastroenterol Hepatol, 12 
(11):747-51. 

57. Wedemeyer H, Heidrich B, Manns MP (2007). 
Hepatitis D virus infection--not a vanishing 
disease in Europe! Hepatology, 45 (5):1331-2. 

58. Smith HM, Alexander GJ, Webb G et al (1992). 
Hepatitis B and delta virus infection among 
"at risk" populations in south east London. J 
Epidemiol Community Health, 46 (2):144-7. 

59. Cross TJ, Rizzi P, Horner M et al (2008). The 
increasing prevalence of hepatitis delta virus 
(HDV) infection in South London. J Med 
Virol, 80 (2):277-82. 

 

 

 
 

 

http://ijph.tums.ac.ir/

