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 ABSTRACT 
 

Background and Aim: Viral infections are associated with augmented morbidity and mortality risk in Hemodialysis (HD) 
patients. 

Materials and Methods: In this investigation, we have scrutinized the presence of hepatitis B virus (HBV), and occult hepatitis 
B virus infection (OBI), in HD patients. 
In this cross-sectional study, the blood samples and data from 200 hemodialysis patients referred to a dialysis center in 
Kerman, from January 2022 to March 2023 were collected. Anti-HBV antibodies and HBs Ag were analyzed in the specimens 
using an enzyme-linked immunosorbent assay (ELISA). All samples were tested for OBI by using a real-time polymerase chain 
reaction (PCR) assay.  
Results:  Of the 200 patients considered, 4 (2%) for HBs Ag were positive. Real-time PCR demonstrated OBI in 2 (1%) patients. 
The majority presence of viral infection was in the age group 50≥ years, self-employment, low education level, and diabetic 
patients. Furthermore, our study revealed that a higher percentage of HD patients were associated with low educational 
levels, self-employment, urban residence, and comorbidities such as diabetes and hypertension. 

Conclusion:  In this study, HBV antigen prevalence was 2%, and OBI prevalence was 1%, indicating a low HBV incidence in 
HD patients. Our study underscores the importance of lifestyle improvement, increased awareness among lower-educated 
and lower-skilled individuals, and rigorous disinfection practices in managing risk factors for hemodialysis patients, including 
HBV and OBI.  
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1. Introduction 

HBV infection is one of the leading health problems 
worldwide. Nearly 2 billion of the world's population 
have had serological evidence of HBV infection (1, 2), 
and its overall prevalence is reported to be 2.14% in 
Iran, with high gastrointestinal-related mortality (3-5). 
HBV is classified within the family Hepadnaviridae, 
characterized as a double-stranded DNA virus with a 
genome size of 3.2 kilobase pairs (kbp), and is one of 
the most common cause of acute hepatitis in adults 
(6-9). Although HBV infection is asymptomatic in 50-
70% of cases, it is associated with symptoms such as 
fever, headache, malaise, anorexia, nausea, vomiting, 
diarrhea, and abdominal pain (10).  

HBV can be transmitted through various routes, 
including blood transfusion and the use of infected 
blood products, sexual contact, skin-to-skin transfer 
(such as during tattooing or acupuncture), organ 
transplantation, and from a mother to her fetus during 
pregnancy (11, 12). The prevalence of hepatitis B 
among hemodialysis patients exhibits regional 
variations, ranging from 3% in Iraq and Tunisia to 
14.3% in Vietnam (13-15). However, in Iran, the 
reported prevalence among hemodialysis patients 
varies from 0% to 18.2% (16). 

In 1970, a novel form of HBV infection known as 
occult hepatitis B virus infection (OBI) was identified, 
characterized by the absence of detectable HBsAg in 
patients, while the presence of the virus genome (HBV 
DNA) can be detected in peripheral blood 
mononuclear cells (PBMC) or liver tissue (17, 18). 
Despite the notable impact of screening tests for 
hepatitis B surface antigen (HBsAg) in curtailing the 
transmission of HBV infection among recipients of 
blood products, these measures have proven 
inadequate in detecting and preventing the 
transmission of OBI (17). The risk of acquiring OBI 
through blood transfusion is significantly higher 
compared to the risk of acquiring human 
immunodeficiency virus (HIV) and hepatitis C virus 
(HCV) infections (19). The prevalence of OBI varies 
among different populations in Iranian cities, ranging 
from 0% to 63%. Besides, in past studies in different 
regions of the world, a prevalence of 0 to 36% has 
been declared among hemodialysis patients (20, 21). 
Molecular methods such as polymerase chain reaction 
(PCR) and Real-Time PCR are utilized for the detection 
of OBI. In particular, Real-Time PCR is a quantitative 
method with high sensitivity compared to PCR. It can 
detect even a small number of HBV DNA copies, less 
than 200 copies, in serum and liver biopsy samples, 
making it a definitive diagnostic method for OBI (22). 

In order to address the diagnostic and treatment 
needs pertaining to this infection among high-risk 
patients, as well as the limited research conducted in 

Iran, our study is designed to assess the prevalence of 
HBV infection and OBI specifically among hemodialysis 
patients in the city of Kerman, Iran.  
 

2. Materials and Methods 

Study Population and Settings 

The cross-sectional study was conducted from 
January 2022 to March 2023, involving a sample of 200 
hemodialysis patients at the Javad Alaemeh Dialysis 
Centers in Kerman. Ethical approval for this study was 
obtained from the ethics committee (Code: 
IR.KMU.AH.REC.1400.201). A questionnaire was 
specifically developed by the researchers to gather 
information pertaining to demographic details, patient 
history, and various tests, which was diligently 
documented. 

Inclusion and Exclusion Criteria 

The inclusion criteria encompassed the following: 1. 
Patients residing within the city of Kerman province, 2. 
Patients who possessed the mental alertness necessary 
to fully respond to the questionnaire and expressed 
complete satisfaction with participating in the study, 
and 3. Patients diagnosed with chronic kidney disease 
(CKD) or having a six-month history of dialysis. On the 
other hand, the exclusion criteria consisted of: 1. 
Individuals infected with HIV, and 2. Individuals with a 
previous history of organ transplantation. 

Sampling and Preparation of the Specimens 

After obtaining consent from the patients and 
conducting the questionnaire, venous blood samples 
were taken from 200 patients in the amount of 10 cubic 
centimeters (cc) using two tubes. The tubes did not 
contain anticoagulant but included heparin. The 
collected serum was isolated and stored in a freezer at 
a temperature of -70 degrees Celsius until nucleic acid 
extraction or serologic tests. The tube containing the 
anticoagulant was diluted equally with phosphate-
buffered saline (PBS) to facilitate the isolation of 
PBMCs. The diluted mixture was slowly poured onto a 
cold ficoll layer, which had the same volume as the 
blood sample, allowing the separation into two layers. 
Subsequently, the samples were centrifuged at a speed 
of 2500 revolutions per minute (rpm) for 30 minutes, 
resulting in the separation of PBMCs in the formed 
phase. After two washes with PBS buffer, the PBMCs 
were mixed with a cell precipitate of 500 microliters (μl) 
lysis buffer and stored in a -70-degree Celsius freezer 
until the molecular test was performed.  

 

 



648   Prevalence of HBV and OBI in Hemodialysis Patients 

Year 17, Issue 6 (November – December 2023)                      Iranian Journal of Medical Microbiology 

Serological Test 

All serum samples obtained from the patients 
underwent testing for the presence of HBsAg, HBcAb, 
and HBsAb using the using enzyme-linked 
immunosorbent assay (ELISA) Kit (Pishtaz Teb, Iran) in 
accordance with the guidelines provided by the 
manufacturer. 

DNA Extraction  

The isolated sera and PBMCs from patient samples 
were subjected to total DNA extraction utilizing the 
SinaPure Viral extraction kit (Sinaclon, Iran), following 
the manufacturer's instructions. The concentration and 
purity of the extracted DNAs were assessed using a 
BioPhotometer (NanoDrop™, N-D 2000, Thermo 
Scientific, USA). Additionally, the integrity of the 
extracted DNA was evaluated through electrophoresis 
on an agarose gel. The extracted DNA samples were 
stored at a temperature of -70°C until further analysis 
using a real-time method. 

Detection of HBV Genome by Real-time PCR 

DNA extracted from each patient's serum and PBMC 
was tested for HBV genome using a Real-time PCR 
technique based on SYBR green dye technology. 

Specific primers from previous studies (Table 1) were 
used to identify the target sequence in the genome of 
HBV (23, 24). The mixture of each reaction includes 12.5 
µL of RealQ Plus 2x Master Mix, 0.5 ml of each primer, 
10.5 µL of PCR-grade H2O, and 1 µL of template in a 
final volume of 25 µL. The PCR reaction was performed, 
using the following thermal cycling conditions; 15 
minutes at 95°C followed by 45 cycles at 94°C for 15 
seconds, 55°C for 1 minute, and incubation at 25°C for 
40 seconds. Negative and positive controls were used in 
each run. For quality control and to ensure the 
presence of the HBV genome, the real-time reaction 
product of the positive samples was electrophoresed 
on an agarose gel, and the results were checked with 
the gel documentation system. Band 93 bp indicated 
the presence of the HBV genome. 

Statistical Analysis 

Data obtained from the ELISA and RT-qPCR PCR were 
analyzed using Statistical Package for the Social 
Sciences (SPSS), version 22 (SPSS Inc., Chicago, Ill., USA), 
and Graphpad Prism, version 8.0.2 (Graphpad 
Software, Inc.). Data are presented as percentages, 
means, and standard deviation. The P-value<0.05 was 
considered statistically significant.  

 

Table 1. Oligonucleotide Sequence of primers used in this study 

Locus Oligonucleotide Sequence Product Size, bp Ref 

HBV-F 5′ GATGTGTCTGCGGCGTTTTAT 3′ 
93 (23) 

HBV-R 5′ GGCAACATACCTTGRTAKTCCAGA 3′ 

β-actin-F 5′ ACCGAGCGCGGCTACAG 3′ 
60 (24) 

β-actin-R 5′ CTTAATGTCACGCACGATTTCC 3′ 

 

3. Results 

     The results revealed that among the 200 patients 
participating in this study, 59.5% (119 people) of the 
studied patients were men, while 40.5% (81 people) 
were women. We found that 80% of the patients were 
over 50 years old, the average age of all patients was 60.1 
± 13.8, and men had a lower average age than women 
(58.1±14.9 versus 63.2±11.3, respectively). The 
prevalence of HBV antigen or antibody in serum and its 
genome in serum and PBMC (OBI) were 4 and 2 
respectively (Figure 1). Although in the studied patients, 
a percentage of married people (75 %), without 
university education (84 %), without government jobs 
(83 %), and living in the city (89 %) account for the largest 
share, the presence of HBV (serological and molecular) 
were more observed among people with unemployed 
and low education (Table 2).  

 

 

Figure 1. Serological and molecular cases of HBV in 
hemodialysis patients 
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Table 2. Demographic parameters in relation to HBV infection status  

Parameters Number (%) P-value HBV-(%) HBV+(%) P-value 

Age 
≤50 40(20%) 

<0.0001 
38(19.6%) 2(33.3%) 

0.345 
>50 160(80%) 156(80.4%) 4(66.7%) 

Sex 
Male 119(59.5%) 

0.007 
116(59.8%) 3(50.0%) 

0.688 
Female 81(40.5%) 78(40.2%) 3(50.0%) 

Marital status 

Married 151(75.5%) 

<0.0001 

150(77.3%) 1(16.7%) 

0.003 Single 17(8.5%) 15(7.7%) 2(33.3%) 

Others 32(16%) 29(14.9%) 3(50.0%) 

Education 

High school 119(59.5%) 

<0.0001 

115(59.3%) 4(66.7%) 

0.891 diploma 50(25.0%) 49(25.3%) 1(16.7%) 

Bachelor and 
higher 31(15.5%) 30(15.5%) 1(16.7%) 

occupation 
Self-employment 166(83.0%) 

<0.0001 
162(83.5%) 4(66.7%) 

0.270 
Government 34(17.0%) 32(16.5%) 2(33.3%) 

Location 
Urban 179(89.5%) 

<0.0001 
174(90%) 5(83.3%) 

0.502 
Rural 21(10.5%) 20(10%) 1(16.7%) 

 

     Among the patients, 49% had a history of blood 
transfusion, 19 individuals had a history of drug abuse, 2 
individuals had a record of imprisonment, and 1 
individual had a history of thalassemia. However, the 

presence of HBV (both serological and molecular) did not 
demonstrate a significant association with these 
parameters, as indicated in Table 3. 

 

Table 3. Patient histories in relation to HBV infection status 

Parameters Number (%) P-value 
HBV- 

(%) 

HBV+ 

(%) 
P-value 

Blood 
transfusion 

history 

No 102(51.0%) 
0.777 

99(51.0%) 3(50.0%) 
1.000 

1≤ 98(49.0%) 95(49.0%) 3(50.0%) 

thalassemia 
Yes 1(0.5%) 

<0.0001 
1(0.5%) 0(0.0%) 

Incalculable 
No 199(99.5%) 193(99.5%) 6(100%) 

History of drug 
use 

Yes 19(9.5%) 
<0.0001 

18(9.3%) 1(16.7%) 
0.455 

No 181(90.5%) 176(90.7%) 5(83.3%) 

Prison history 
Yes 2(1.0%) 

<0.0001 
2(1.0%) 0(0.0%) 

Incalculable 
No 198(99.0%) 192(99.0%) 6(100.0%) 

Cause of dialysis 

Diabetes 65(32.5%) 

<0.0001 

62(32.0%) 3(50.0%) 

Incalculable 

Hypertension 28(14.0%) 27(13.9%) 1(16.7%) 

Diabetes and 
Hypertension 54(27.0%) 54(27.8%) 0(0.0%) 

Polycystic 17(8.5%) 16(8.2%) 1(16.7%) 

Kidney atrophy 5(2.5%) 4(2.1%) 1(16.7%) 

Others 31(15.5%) 31(16.0%) 0(0.0%) 
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Patients undergoing dialysis treatment presented with 
various underlying causes, with the majority of cases 
attributed to diabetes mellitus and/or high blood 
pressure, accounting for 73% of the cases (as shown in 
Table 3). Interestingly, all cases of HBV infection were 
observed exclusively in diabetic patients. However, it is 
worth noting that the presence of HBV antigen, 
antibodies, and genome did not exhibit a significant 
correlation with any of the causes associated with CKD, 
as demonstrated in Table 3. 

The average levels of three laboratory tests, namely 
alanine transaminase (ALT), aspartate aminotransferase 
(AST), and triglycerides (TG), among the patients were 
within the normal range. Additionally, the levels of these 
three laboratory markers among patients who tested 
positive for viral markers of HBV (both serology and 
molecular HBV) were also within the normal range, as 
depicted in Figure 2.  
 

 
Figure 2. Patient laboratory tests in relation to HBV 

infection status 
 

4. Discussion 
The significant prevalence of blood-borne viral 

infections, including HBV, among recipient groups 
such as thalassemia and hemodialysis patients, is a 
major concern and health issue in the country, 
particularly in endemic regions. On the other hand, 
OBI, which is a special type of HBV infection and 
cannot be detected routinely with serological 
methods such as ELISA kits, has doubled these 
concerns. This type of infection can increase the risk 
of HBV transmission among high-risk groups such as 
hemodialysis patients and lead to kidney 
complications and irreversible complications such as 
various cancers related to this virus, especially 
hepatocellular carcinoma. Therefore, the present 
study aimed to investigate the prevalence of HBV and 
OBI in hemodialysis patients who are considered a 
high-risk group. The findings of this study provide 
insights into the overall prevalence of HBV and OBI in 

the southeast region of Iran, reflecting the broader 
prevalence within the society. 

The prevalence of HBV antigen by ELISA assay 
among hemodialysis patients in Kerman was found to 
be 2%, while the prevalence of OBI by Real-time PCR 
technique was 1% in this study. These results indicate 
a relatively low prevalence of HBV in the studied 
population. In comparison, the serology and 
molecular findings regarding HBV presence among the 
patients in this study were lower than the average 
prevalence reported in a meta-analysis conducted by 
Mohammadi, and Keshtkar (25) in Iran. The meta-
analysis reported a range of 0.87% to 8.86% 
prevalence among different Iranian cities, with an 
overall average of 3% (25). Furthermore, compared to 
Zahedi's study which was conducted in Kerman in 
2012 and reported a 7% prevalence for HBV, the 
results of this study indicate a 5% decrease in the 
prevalence of HBV among hemodialysis patients. 
Several factors can account for this decrease. Firstly, 
the availability and increased utilization of the HBV 
vaccine compared to the past have played a significant 
role. The vaccination efforts have likely contributed to 
reducing the incidence of HBV infection among the 
studied population. Secondly, there has been an 
improvement in the screening protocols for infectious 
agents in the dialysis ward, ensuring that patients are 
thoroughly evaluated for the presence of antigens or 
antibodies of infectious agents. This enhanced 
screening process aids in identifying infected 
individuals and implementing appropriate measures 
to prevent transmission. Moreover, the use of 
separate dialysis machines for patients infected with 
infectious agents has further contributed to reducing 
the risk of cross-contamination. Additionally, 
adherence to standard sterilization and disinfection 
protocols for devices and departments, as well as the 
implementation of general training and proficiency 
standards, have played a vital role in curbing the 
transmission and spread of infectious agents among 
patients (26). 

Previous studies have identified the male gender as 
a risk factor for HBV infection, and this current study 
also found a higher prevalence of HBV-positive 
patients among men. Several reasons contribute to 
this gender disparity. Risky behaviors, such as drug 
abuse, unprotected sexual relations (including sex 
with men or MSM), and alcohol consumption, are 
known to increase the risk of HBV infection. Men may 
be more engaged in these behaviors, thereby 
exposing themselves to a higher risk of HBV 
transmission. Additionally, occupational factors and 
the nature of certain types of work may also 
contribute to a higher prevalence of HBV among men, 
as they may be more exposed to infection in certain 
work environments (27, 28). 
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In this particular study, no significant relationship 
between age and HBV infection was identified. 
However, it is worth noting that in a study conducted 
by Mohaghegh Shelmani, and Karayiannis (29) in Iran 
in 2017, the age group between 25 and 59 years was 
reported as the most high-risk group for hepatitis B 
infection. Several factors contribute to this increased 
risk within this age range. Firstly, individuals within 
this age group may include a proportion of non-
vaccinated individuals who have not received the 
hepatitis B vaccine. Lack of vaccination can increase 
susceptibility to infection. Secondly, an increase in 
risky behaviors, including unprotected sexual 
relations, has been reported as a significant factor 
contributing to the higher incidence of HBV infection 
within this age group (29).  

This study identified low levels of education and 
self-employment as additional risk factors for HBV 
infection. Consistent with previous research, low 
levels of education and self-employment can 
contribute to a lack of awareness regarding the 
prevention of viral infections, particularly HBV 
infection. Individuals with limited education may have 
less access to information about preventive measures 
and may not fully understand the importance of safe 
handling practices. Moreover, individuals who are 
self-employed may not have the same level of 
occupational safety protocols and training compared 
to those in formal employment settings. This can 
increase the risk of exposure to HBV and other 
infectious agents (30). 

This study highlighted diabetes mellitus, high blood 
pressure, and polycystic kidney disease as the most 
common causes of patients requiring hemodialysis. 
These findings are consistent with numerous previous 
studies conducted in different regions. For instance, a 
study conducted in Persian Gulf countries reported a 
prevalence of diabetes mellitus ranging from 45% to 
74% among hemodialysis patients. This emphasizes 
the significant impact of diabetes mellitus as a leading 

cause of chronic kidney disease requiring dialysis 
treatment. Additionally, high blood pressure and 
polycystic kidney disease also contribute substantially 
to the prevalence of hemodialysis patients (31). Also, 
the prevalence of high blood pressure in various 
studies has been reported as 50-60% and even up to 
85% among hemodialysis patients (31). On the other 
hand, diabetic patients, because of frequent 
percutaneous blood exposure, are considered at risk 
for HBV infection (32). 
 

5. Conclusion 

In this study, HBV antigen prevalence was 2% using 
ELISA, and OBI prevalence was 1% via Real-time PCR, 
indicating a low HBV incidence in HD patients. This 
infection was most prevalent in individuals aged 50 and 
above, self-employment patients, and those with lower 
education levels. Additionally, positive HBV cases were 
more identified in diabetic patients. Our study 
highlights the significance of enhancing lifestyle, raising 
awareness among individuals with lower 
socioeconomic status and educational attainment, and 
implementing rigorous disinfection protocols for both 
dialysis facilities and equipment. These measures are 
pivotal in effectively managing and mitigating risk 
factors associated with hemodialysis patients, including 
HBV and OBI. 
 

Acknowledgment 

This study was performed as part of a doctoral 
dissertation in Internal medicine by Sara Ahmadinejad 
Farsangi. We, also thank the individuals who 
participated in this research. 
 

Conflict of Interest 

The authors declare that they don’t have any 
conflict of interest. 

 
 
 
 

References 
1. Nelson NP, Easterbrook PJ, McMahon BJ. 

Epidemiology of hepatitis B virus infection and 
impact of vaccination on disease. Clin Liver Dis. 
2016;20(4):607-28. 
[DOI:10.1016/j.cld.2016.06.006] [PMID] [PMCID] 

2. Mokhtari F, Kaboosi H, Mohebbi SR, Asadzadeh 
Aghdaei H, Zali MRZ. Evaluation of Circulating 
MicroRNA-222 in Patients with Chronic Hepatitis B 
virus Infection as a Potential Noninvasive 
Diagnostic Biomarker. Iran J Med Microbiol. 2022; 
16(6):543-50. [DOI:10.30699/ijmm.16.6.543] 

3. Salehi-Vaziri M, Sadeghi F, Almasi Hashiani A, 
Gholami Fesharaki M, Alavian SM. Hepatitis B Virus 
Infection in the General Population of Iran: An 
Updated Systematic Review and Meta-analysis. 
Hepat Mon. 2016;16(4):e35577.  
[DOI:10.5812/hepatmon.35577] 

4. Zahedi MJ, Shafieipour S, Hayatbakhsh Abbasi MM, 
Nakhaie M, Rezaei Zadeh Rukerd M, Lashkarizadeh 
MM, et al. Mortality Trends of Gastrointestinal, 
Liver, and Pancreaticobiliary Diseases: A Hospital-
Based Prospective Study in the Southeast of Iran. 
Middle East J Dig Dis. 2022;14(4):404-9.  
[DOI:10.34172/mejdd.2022.301] [PMID] [PMCID] 

https://doi.org/10.1016/j.cld.2016.06.006
https://www.ncbi.nlm.nih.gov/pubmed/27742003
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5582972
https://doi.org/10.30699/ijmm.16.6.543
https://doi.org/10.5812/hepatmon.35577
https://doi.org/10.34172/mejdd.2022.301
https://www.ncbi.nlm.nih.gov/pubmed/37547495
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10404094


652   Prevalence of HBV and OBI in Hemodialysis Patients 

Year 17, Issue 6 (November – December 2023)                      Iranian Journal of Medical Microbiology 

5. Mehmandoost S, Khezri M, Mousavian G, Tavakoli 
F, Mehrabi F, Sharifi H, et al. Prevalence of HIV, 
hepatitis B virus, and hepatitis C virus among 
incarcerated people in Iran: a systematic review 
and meta-analysis. Public Health. 2022;203:75-82. 
[DOI:10.1016/j.puhe.2021.11.020] [PMID] 

6. Thijssen M, Tacke F, Van Espen L, Cassiman D, 
Naser Aldine M, Nevens F, et al. Plasma virome 
dynamics in chronic hepatitis B virus infected 
patients. Front Microbiol. 2023;14:1172574.  
[DOI:10.3389/fmicb.2023.1172574] [PMID]  
[PMCID] 

7. Sterling RK, Wahed AS, Cloherty G, Hoofnagle JH, 
Lee WM. Acute Hepatitis B Virus Infection in North 
American Adults. Clin Gastroenterol Hepatol. 
2023;21(7):1881-92.e4. 
[DOI:10.1016/j.cgh.2022.09.004] [PMID] [PMCID] 

8. Saedi E, Derakhshan M, Shamsian AA, Tahaghoghi 
Hajghorbani S, Movaqar A, Youssefi M. A 
Lamivudine/ Entacavir Resistance Mutations 
Among Treatment Naïve Chronic HBV Infected 
Patients Mashhad, Iran. Iran J Med Microbiol. 
2022;16(5):376-82. [DOI:10.30699/ijmm.16.5.376] 

9. El-Mowafy M, Elegezy M, El-Mesery M, Elgaml A. 
Novel method for cloning of hepatitis B virus DNA 
using the In-Fusion enzyme. Gene Reports. 2023; 
31:101765. [DOI:10.1016/j.genrep.2023.101765] 

10. Jang JW, Lee SW, Nam H, Lee SK. Chapter 22 - 
Hepatitis: infections and systemic causes. In: Seto 
W-K, Eslam M, editors. Comprehensive Guide to 
Hepatitis Advances: Academic Press; 2023. p. 487-
524. [DOI:10.1016/B978-0-323-98368-6.00016-1] 

11. Kwon SY, Lee CH. Epidemiology and prevention of 
hepatitis B virus infection. Korean J Hepatol. 2011; 
17(2):87-95. [DOI:10.3350/kjhep.2011.17.2.87] 
[PMID] [PMCID] 

12. Hashemi SMA, Hashemzadeh F, Bahrampour H, 
Nekoei F, Joharinia N, Sarvari J. The Evaluation 
Anti-HBsAb Titer Among University Students in 
Shiraz, 2019. Iran J Med Microbiol. 2020;14(4):297-
306. [DOI:10.30699/ijmm.14.4.297] 

13. M.R. Ibrahim N, Sidiq Mohammed Saleem Z, R 
Hussein N. The Prevalence of HIV, HCV, and HBV 
Among Hemodialysis Patients Attending Duhok 
Hemodialysis Center. Int J Infect. 2018;5(1): 
e63246. [DOI:10.5812/iji.63246] 

14. Mhalla S, Hammoud R, Frih A, Kadri Y, El Argoubi A, 
Elmay M, et al. Prevalence and risk factors of 
hepatitis B and C among hemodialysis patients in 
Tunisia. Med Mal Infect. 2018;48(3):175-9.  
[DOI:10.1016/j.medmal.2017.11.006] [PMID] 

15. Duong MC, Nguyen VTT, Otsu S, McLaws M-L. 
Prevalence of hepatitis B and C virus infections in 
hemodialysis patients in Vietnam: A systematic 
review and meta-analysis. JGH Open. 2020;4(1):29-
38. [DOI:10.1002/jgh3.12199] [PMID] [PMCID] 

16. Djalalinia S, Ramezan Ghorbani N, Tajbakhsh R, 
Modirian M, Esmaeili Abdar Z, Mahdavi Gorabi A, 
et al. Hepatitis B Virus Infection in Iranian 
Hemodialysis Patients: a Systematic Review and 
Meta-Analysis. Iran J Kidney Dis. 2018;12(1):1-9. 

17. Makvandi M. Update on occult hepatitis B virus 
infection. World J Gastroenterol. 2016;22(39): 
8720-34. [DOI:10.3748/wjg.v22.i39.8720] [PMID] 
[PMCID] 

18. Soleimanpour S, Hedayati-Moghaddam MR, 
Farshchian M, Rezaee SA, Mosavat A. Rate of 
occult hepatitis B virus infection among individuals 
with tuberculosis in northeastern Iran: A molecular 
epidemiological study. J Virus Erad. 2023;9(2): 
100333. [DOI:10.1016/j.jve.2023.100333] [PMID] 
[PMCID] 

19. Candotti D, Allain J-P. Transfusion-transmitted 
hepatitis B virus infection. J Hepatol. 2009;51(4): 
798-809. [DOI:10.1016/j.jhep.2009.05.020] [PMID] 

20. Hedayati-Moghaddam MR, Soltanian H, Behzadifar 
M. Occult Hepatitis B Virus Infection Prevalence 
Among Different Populations of Iran: A Systematic 
Review and Meta-Analysis. Hepat Mon. 2020; 
20(6):e101722. [DOI:10.5812/hepatmon.101722] 

21. Gutiérrez-García ML, Fernandez-Rodriguez CM, 
Lledo-Navarro JL, Buhigas-Garcia I. Prevalence of 
occult hepatitis B virus infection. World J 
Gastroenterol. 2011;17(12):1538-42.  
[DOI:10.3748/wjg.v17.i12.1538] [PMID] [PMCID] 

22. Kim H, Lee SA, Won YS, Lee H, Kim BJ. Occult 
infection related hepatitis B surface antigen 
variants showing lowered secretion capacity. 
World J Gastroenterol. 2015;21(6):1794-803.  
[DOI:10.3748/wjg.v21.i6.1794] [PMID] [PMCID] 

23. Zhang Y-L, Cheng T, Cai Y-J, Yuan Q, Liu C, Zhang T, 
et al. RNA Interference inhibits Hepatitis B Virus of 
different genotypes in Vitro and in Vivo. BMC 
Microbiol. 2010;10(1):214. [PMID] [PMCID]  
[DOI:10.1186/1471-2180-10-214]  

24. Wang X, Zhao Y, Xiao Z, Chen B, Wei Z, Wang B, et 
al. Alternative Translation of OCT4 by an Internal 
Ribosome Entry Site and its Novel Function in 
Stress Response. Stem Cells. 2009;27(6):1265-75. 
[DOI:10.1002/stem.58] [PMID] 

25. Mohammadi Z, Keshtkar A, Eghtesad S, Jeddian A, 
Pourfatholah AA, Maghsudlu M, et al. 
Epidemiological Profile of Hepatitis B Virus 

https://doi.org/10.1016/j.puhe.2021.11.020
https://www.ncbi.nlm.nih.gov/pubmed/35032918
https://doi.org/10.3389/fmicb.2023.1172574
https://www.ncbi.nlm.nih.gov/pubmed/37228370
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10203228
https://doi.org/10.1016/j.cgh.2022.09.004
https://www.ncbi.nlm.nih.gov/pubmed/36116752
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10017371
https://doi.org/10.30699/ijmm.16.5.376
https://doi.org/10.1016/j.genrep.2023.101765
https://doi.org/10.1016/B978-0-323-98368-6.00016-1
https://doi.org/10.3350/kjhep.2011.17.2.87
https://www.ncbi.nlm.nih.gov/pubmed/21757978
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3304633
https://doi.org/10.30699/ijmm.14.4.297
https://doi.org/10.5812/iji.63246
https://doi.org/10.1016/j.medmal.2017.11.006
https://www.ncbi.nlm.nih.gov/pubmed/29249466
https://doi.org/10.1002/jgh3.12199
https://www.ncbi.nlm.nih.gov/pubmed/32055694
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7008166
https://doi.org/10.3748/wjg.v22.i39.8720
https://www.ncbi.nlm.nih.gov/pubmed/27818588
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5075547
https://doi.org/10.1016/j.jve.2023.100333
https://www.ncbi.nlm.nih.gov/pubmed/37408699
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10319180
https://doi.org/10.1016/j.jhep.2009.05.020
https://www.ncbi.nlm.nih.gov/pubmed/19615780
https://doi.org/10.5812/hepatmon.101722
https://doi.org/10.3748/wjg.v17.i12.1538
https://www.ncbi.nlm.nih.gov/pubmed/21472117
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3070122
https://doi.org/10.3748/wjg.v21.i6.1794
https://www.ncbi.nlm.nih.gov/pubmed/25684944
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4323455
https://www.ncbi.nlm.nih.gov/pubmed/20696079
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2927532
https://doi.org/10.1186/1471-2180-10-214
https://doi.org/10.1002/stem.58
https://www.ncbi.nlm.nih.gov/pubmed/19489092


Mohsen Nakhaie et al. 653 

Year 17, Issue 6 (November – December 2023)                      Iranian Journal of Medical Microbiology 

Infection in Iran in the Past 25 years; A Systematic 
Review and Meta-analysis of General Population 
Studies. Middle East J Dig Dis. 2016;8(1):5-18.  
[DOI:10.15171/mejdd.2016.01] [PMID] [PMCID] 

26. Zahedi MJ, Darvish Moghaddam S, Alavian SM, 
Dalili M. Seroprevalence of Hepatitis Viruses B, C, 
D and HIV Infection Among Hemodialysis Patients 
in Kerman Province, South-East Iran. Hepat Mon. 
2012;12(5):339-43. 
[DOI:10.5812/hepatmon.5969] [PMID] [PMCID] 

27. Xiang H, Li M, Xiao M, Liu M, Su X, Wang D, et al. 
Factors associated with risk behaviours towards 
hepatitis B among migrant workers: a cross-
sectional study based on theory of planned 
behaviour. BMJ Open. 2022;12(9):e056452.  
[DOI:10.1136/bmjopen-2021-056452] [PMID]  
[PMCID] 

28. Mohammed H, Eshetie A, Melese D. Prevalence of 
hepatitis B virus and associated risk factors among 
adults patients at Dessie referral and Kemise 
general hospitals in northeastern Ethiopia. Health 
Sci Rep. 2022;5(3):e659. [DOI:10.1002/hsr2.659] 
[PMID] [PMCID] 

29. Mohaghegh Shelmani H, Karayiannis P, Ashtari S, 
Mahmanzar MA, Khanabadi B, Modami N, et al. 
Demographic changes of hepatitis B virus infection 
in Iran for the last two decades. Gastroenterol 
Hepatol Bed Bench. 2017;10(Suppl1):S38-s43. 

30. Weis-Torres SMdS, Fitts SMF, Cardoso WM, Higa 
Junior MG, Lima LA, Bandeira LM, et al. High level 
of exposure to hepatitis B virus infection in a 
vulnerable population of a low endemic area: A 
challenge for vaccination coverage. Int J Infect Dis. 
2020;90:46-52. [DOI:10.1016/j.ijid.2019.09.029] 
[PMID] 

31. Al-Ghamdi SMG, Bieber B, AlRukhaimi M, AlSahow 
A, Al Salmi I, Al Ali F, et al. Diabetes Prevalence, 
Treatment, Control, and Outcomes Among 
Hemodialysis Patients in the Gulf Cooperation 
Council Countries. Kidney Int Rep. 2022;7(5):1093-
102. [DOI:10.1016/j.ekir.2022.02.012] [PMID]  
[PMCID] 

32. Lim JK, Nguyen MH, Kim WR, Gish R, 
Perumalswami P, Jacobson IM. Prevalence of 
chronic hepatitis B virus infection in the United 
States. Am J Gastroenterol. 2020;115(9):1429-38. 
[DOI:10.14309/ajg.0000000000000651] [PMID]

 

https://doi.org/10.15171/mejdd.2016.01
https://www.ncbi.nlm.nih.gov/pubmed/26933476
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4773083
https://doi.org/10.5812/hepatmon.5969
https://www.ncbi.nlm.nih.gov/pubmed/22783346
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3389360
https://doi.org/10.1136/bmjopen-2021-056452
https://www.ncbi.nlm.nih.gov/pubmed/36127088
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9490639
https://doi.org/10.1002/hsr2.659
https://www.ncbi.nlm.nih.gov/pubmed/35620544
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9125169
https://doi.org/10.1016/j.ijid.2019.09.029
https://www.ncbi.nlm.nih.gov/pubmed/31589921
https://doi.org/10.1016/j.ekir.2022.02.012
https://www.ncbi.nlm.nih.gov/pubmed/35570992
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9091610
https://doi.org/10.14309/ajg.0000000000000651
https://www.ncbi.nlm.nih.gov/pubmed/32483003

	1. Gastroenterology and Hepatology Research Center, Institute of Basic and Clinical Physiology Sciences, Kerman University of Medical Sciences, Kerman, Iran
	2. Clinical Research Development Unit, Afzalipour Hospital, Kerman University of Medical Sciences, Kerman, Iran
	3. Endocrinology and Metabolism Research Center, Institute of Basic and Clinical Physiology Sciences, Kerman University of Medical Sciences Kerman, Iran
	4. Universal Scientific Education and Research Network (USERN), Tehran, Iran
	5. Physiology Research Center, Institute of Neuropharmacology, Kerman University of Medical Sciences, Kerman, Iran
	6. Student Research Committee Jiroft University of Medical Sciences, Jiroft, Iran
	7. Department of Medical Virology, Faculty of Medicine, Hamadan University of Medical Sciences, Hamadan, Iran
	8. Cardiovascular Research Center, Institute of Basic and Clinical Physiology Sciences, Kerman University of Medical Sciences Kerman, Iran
	9. Department of Microbiology, Faculty of Medicine, Shahid Sadoughi University of Medical Sciences, Yazd, Iran
	3. Results
	5. Conclusion
	Acknowledgment
	Conflict of Interest

	1.  10.30699/ijmm.17.6.646

