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Abstract  

Background: Hemodialysis (HD) patients are at an increased risk of acquiring hepatitis B virus (HBV) and hepatitis C 
virus (HCV) infections due to high number of blood transfusion sessions, prolonged vascular access, high exposure to 
infected patients and contaminated equipment. 
Aim: This study was aimed to determine the prevalence of HBV and HCV infections and the risk factors for transmission 
of viral hepatitis B and C among patients who attended dialysis center in Dhamar governorate, Yemen. 
Methods: In this cross-sectional study, a total of 168 hemodialysis patients from hemodialysis center were interviewed. 
Information was collected by pretested questionnaire. The baseline and follow up data of HBV and HCV serology were 
gathered from medical records. 
Results: The overall prevalence of HBV, HCV and HBV & HCV co-infection among the study sample was 29.17%, 10.12% 
and 0.6%, respectively. Duration of hemodialysis was found to be a statistically significant (P < 0.05) risk factor for HBV 
and HCV infections. 
Conclusion: The prevalence of HBV and HCV infections in HD center in Dhamar governorate is still an important health 
issue in Yemen. Longer duration of dialysis is a major risk factor for HBV & HCV infections. However, further studies with 
a large number of cases and in different geographic places are needed to better determination of the prevalence and risk 
factors of HBV and HCV in HD patients. 
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1. Introduction 

Infection with hepatitis B virus (HBV) and hepatitis C virus 
(HCV) affects the liver and results in a broad spectrum of 
disease outcomes [1]. HBV, a member of the 
Hepadnaviridae family, is a double-stranded DNA virus 
while HCV, a member of the Flaviviridae family, is RNA 
virus. HBV was discovered in 1966 whereas HCV was not 
identified until 1988 [2]. According to one global survey, 
about two billion people are infected with HBV and more 

than 350 million of population is a carrier for HBV [3, 4, 5]. 
World health organization (WHO) estimated that 3% of the 
world’s population is infected with HCV resulting in a total 
of 120 to 170 million people [6,7]. HCV and HBV can be 
transmitted parenterally, perinatally and sexually. 
Transfusion of infected blood or blood products, 
transplantation of organs from infected donors and 
sharing of contaminated needles [8,9]. Transmission by 
sexual activity and household contact occurs less 
frequently. In patients with end stage renal disease (ESRD), 
the compelling requirement for a vascular access site, 
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along with the extracorporeal circulation necessary to 
perform Hemodialysis (HD) adds to the risk of parenteral 
exposure to HBV and HCV infection within the HD unit. 
HBV and HCV infections are the most common causes of 
liver disease in HD patients [10]. 
The clinical presentation of HBV and HCV infection is 

usually the abdominal pain, malaise and appearance of 
jaundice [11]. HCV can also cause silent infection and can 
persist for 10 to 30 years without symptoms [12]. 
Complications of HBV and HCV are portal hypertension, 
cirrhosis, ascites and esophageal varices [13]. When 
patients with ESRD contract either HBV or HCV they 
regularly do not clear the virus and develop to chronic 
hepatitis. In a meta-analysis of previous clinical studies 
including 145,608 patients, anti-HCV seropositive status 
was a significant risk factor for death in patients on long-
term dialysis [14]. 
Because of a high risk of infection during dialysis, it is 

essential to determine whether HBs Ag and anti-HCV 
negative sera contain HBV-DNA and HCV-RNA in order to 
prevent ongoing transmission [15,16]. Nurse 
understaffing in HD units may further increase the odds of 
HCV transmission since insufficient time to fully comply 
with disinfection requirements may facilitate cross-
infection via blood-contaminated gloves and hands, 
dialysis equipment, dialyzer and blood line surfaces [14]. 
The introduction of HBV vaccination, isolation of HBV-

positive patients, use of dedicated dialysis machines and 
regular surveillance for HBV infection dramatically 
reduced the spread of HBV in this setting [17]. In Yemen 
there are limited publications regarding the prevalence of 
HBV and HCV and their related risk factors among patients 
who undergo HD therefore this study focusing on this 
problem. 

2. Methods 

Study design 
This study was carried out at Dialysis Center in General 
Dhamar Hospital Authority, Dhamar governorate, Yemen 
Study Design and Sample size. A cross-sectional study was 
conducted among HD patients at Dialysis Center in General 
Dhamar Hospital Authority. Patients were informed about 
objectives of this study. All patients had both a baseline 
HBV and HCV serology and a follow-up HBV and HCV 
serology. The baseline data was gathered from their 
medical records back to the beginning of dialysis in each 
patient. Follow up data was also gathered from their 
records. This study targeted 168 HD patients at Dialysis 
Center in General Dhamar Hospital Authority. 

Data collection   
The data was collected using questionnaire including 
information about sociodemographic characteristics of 
patients. These data included age, gender, duration of HD, 
as well as the associated risk factors of HBV and HCV 
infection (blood transfusions, organ transplantation, 

surgical interventions, dental procedures, etc.) also were 
included. Questionnaire was completed by the researchers 
via patient interview to ensure proper data collection and 
prevent any misunderstanding.   

Statistical analysis  
Statistical analysis was carried out by using Statistical 
Package for the Social Science IBM SPSS, version 25.0. Data 
was presented as mean ± standard deviation or number 
(percentages). Chi square and Fisher teats were used to 
evaluate the differences between variables. 

Ethical consideration  
Ethical approval was obtained from Thamar University 
Medical Ethics Committee (TUMEC-19019). Verbal 
consents were taken from the patients and the parents of 
children prior to questionnaire filling. All of the 
information was collected and kept strictly confidential. 

3. Results 

Patients’ Characteristics 
The study subjects consisted of 168 patients with ESRD 
who were attended the HD unit, 58.9% (99/168) were 
males and 41.1% (69/168) were females. Most of the 
patients were between 31- 60 years of age and mean age 
was 43.7 ± 15.1 years. In relation to marital status 76.2% 
(128/168) were married, 13.1% (22/168) were single,  
7.1% (12/168) were widow, and the remaining 3.6% 
(6/168) were divorced. Regarding the educational status,  
51.8% (87/168) were Illiterates, 23.8% (40/168) had 
primary school education, 16.7% (28/168) had secondary 
school education, and 7.7 (13/168) had university or 
above education level (Table 1).  

Table 1: Characteristics of the study subjects (n=168)  

Variable  Frequency (n)  Percentage (%)  

Age (Years)        
 ≤ 30  42  25.0%  
 31-45  52  31.0%  

  46-60  54  32.1%  

  > 60  20  11.9%  

Sex        

  Male  99  58.9%  
 Female  69  41.1%  

Marital Status        

  Single  22  13.1%  

  Married  128  76.2%  

  Divorced  6  3.6%  

  Widow  12  7.1%  

Education Level        

  Illiterate  87  51.8%  

  Primary School  40  23.8%  

  Secondary School  28  16.7%  

  
University or 
above  

13  7.7%  

 

As shown in Figure1, of all the study subjects, 29.17% 
(49/168) were infected with HBV, 10.12% (17/168) were 
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infected with HCV and 0.6% (1/168) was infected with 
both HBV and HCV.  
Of all the HBV infected patients, 2% (1/49) infected 

before HD and, the remaining 98% (48/49) were infected 
after HD. However, of all the HCV infected patients, 23.5% 
(4/17) infected before HD and the remaining 76.5% 
(13/17) were infected after HD (Table 2).  
The results of this study showed that 61.2% (41/67) of 

all infected patients were males and 38.8% (26/67) were 
females. Prevalence of HBV, HCV and HBV&HCV infections 
among infected males were 70.7% (29/41), 26.8% (11/41) 
and 2.5% (1/41), respectively. While, the prevalence of 
HBV and HCV infections among infected females were 76.9 
% (20/26) and 23.1% (6/26), respectively. This 
association was not statistically significant (P > 0.05) 
(Table 3). 
Table 4 shows that the age group of 31-45 (41.8%; 28/67) 

has the highest prevalence compared to the age group of > 
60 which showed the lowest prevalence (7.5%; 5/67). The 
prevalence of HBV infected patients was more than HCV 
infected patients in all age groups.  
Analysis of potential risk factors in HBV and HCV infected 

patients showed that duration of HD was statistically 
significant (P < 0.05) risk factor. In patients with duration 
of HD for more than 3 years, the total prevalence of HBV, 

HCV and coinfection was 55.2% (37/67) higher than those 
who were under HD for a shorter time period (Figure 2). 
Analysis of other potential risk factors showed that there 

was no statistically significant relationship between HBV 
and/or HCV infections and blood transfusion, organ 
transplantation, surgical operations, dental procedures 
and Hegamh (cupping) (P > 0.05) (Table 4).  

Table 2: Time of diagnosis of HBV and HCV infection 

 

 

Variable 

 

 

Total 

Diagnosis of infection   

Before HD After HD   

No. % No. % X2 P value 

HBV 49 1 2.0 48 98.0 193.3 < 0.001 

HCV 17 4 33.5 13 76.5 102.8 < 0.001 

 
Figure 2: Correlation of duration of HD with prevalence of infection 

Table 3: Distribution of HBV and/or HCV infection according to sex 
of the infected patients 

  Male Female   
Variable Total No. % No. % X2 P value 

HBV 49 29 70.7 20 76.9 0.034 0.854 
HCV 17 11 26.8 6 23.1 0.499 0.480 
HBV & HCV 1 1 2.5 0 0.0 0.701 0.589 
Total*  67 41 61.2 26 38.8   
* No./Total of infected patients 

Table 5: Prevalence of HBV and HCV infections in relation to potential risk factors 
  HBV   HCV   
  Infected Non infected   Infected Non infected   
Potential risk factors  Total No. % No. % X2 P value No. % No. % X2 P value 
Blood transfusion 148 45 30.4 103 69.6 0.246 0.620 15 10.1 133 89.9 0.436 0.454 
Organ transplantation 7 2 28.6 5 71.4 0.005 1.00 1 14.3 6 85.7 0.097 0.555 
Surgical operation 72 21 29.2 51 70.8 0.021 0.884 7 9.7 65 90.3 0.130 0.719 
Dental procedure 37 8 21.6 29 78.4 1.504 0.220 5 13.5 32 86.5 0.389 0.533 
Hegamha (Cupping) 15 3 20 12 80 0.751 0.557 3 20 12 80 1.485 0.206 

4. Discussion 

In this study, the overall prevalence of HBV and HCV 
infection in HD patients were (29.17%) and (10.12%), 

respectively. The prevalence of HBV and HCV Co-Infection 
was (0.60%). These results were lower than that reported 
in other studies from our country. In 2015 a similar study 
conducted in Zabid city has reported that the prevalence of 
HBV and HCV were 48.83% and 46.01%, respectively in 

3
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HBV Infected Patient HCV Infected Patient HBV + HCV Infected Patient

Table 4: Distribution of HBV and HCV infections according to age of the infected patients 
  Age group /Years   
  ≤ 30 31-45 46-60 >60   
Variable Total No. % No. % No. % No. % X2 P value 
HBV 49 11 78.6 19 67.9 16 80 3 60 4.22 0.23 
HCV 17 3 21.4 8 28.6 4 20 2 40 3.55 0.31 
HBV & HCV 1 0 0 1 3.5 0 0 0 0 2.67 0.67 
Total* 67 14 20.9 28 41.8 20 29.9 5 7.5   
* No./Total of infected patients       

Figure 1: Prevalence of HBV and/or HCV infection among the 
study patients 
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patients with HD [18]. Another study conducted in Aden 
has showed that the prevalence of HCV infection in HD 
patients was (40.2%) [19]. In Arabic countries, the 
prevalence of HBV infection ranges from 2% in Morocco to 
11.8 % in Saudi Arabia. Moreover, the prevalence of HCV 
infection among HD patients has been reported to range 
from 27 % in Lebanon to 48.9 % in Syria [20-22]. 
Regarding other parts of the world, the prevalence of HBV 
infection among HD patients in Iran, Pakistan, Nigeria, and 
Argentina were 1.2%, 15.4%, 6%, and 8.7%, respectively. 
While the prevalence of HCV infections was 2.8%, 29.1%, 
1.2%, and 9.9%, respectively [23-26]. 
The results of the present study showed no statistically 

significant relationship between HBV and HCV infections 
and sex of the patients. These results were in disagreement 
with the results of other studies in Yemen (Zabid city), Iran 
and Argentina which showed higher prevalence of HBV 
infection among males than females on HD patients 
[18,23,26]. 
In accordance with Joukar et al., Zahedi et al., and 

Kalantari et al., the present study did not reveal a 
statistically significant relationship between HBV and HCV 
infections and age of the patients [27-29]. On the other 
hand, Al-Hegami et al. and El-Ottol et al. reported a 
significant relationship between HBV infection and age of 
the patients in a way that patients < 40 years were 
reported to be more susceptible to HBV than older patients 
[18,30]. 
In this study a statistically significant relationship was 

found between HBV and HCV infections and time duration 
on HD, this finding was in agreement with the results of 
Zahedi et al. study [28]. Similar results were shown in 
previous study in Jordan but this was in contrast to another 
report in Iran, Gaza strip, and Moldavia [27,30,31]. The 
results of our study showed no statistically significant 
relationship between HBV and history of blood transfusion. 
These results were in agreement with the results of 
previous studies in Iran and Jordan which showed that the 
prevalence of HBV was not increased significantly by the 
history of blood transfusion [28,32]. But other studies in 
Gaza strip and Brazil do not support this relationship 
[30,33]. In addition, the results of this study showed no 
statistically significant relationship between HCV infection 
and history of blood transfusion which were in 
disagreement with the other studies which have done in 
Iran, Gaza strip, Brazil, and the USA [28,30,33,34]. 

5. Conclusion 

The results of the present study showed that the 
prevalence of HBV and HCV infections in HD center in 
Dhamar governorate is lower than some other areas in 
Yemen but higher than some other countries in the region 
and the world. The results of the present study showed 
that longer duration of HD is a major risk factor for HBV 
and HCV infection.  We recommend that further studies 
with a large number of cases within different geographic 

places should be done, to better determination of the 
prevalence and risk factors of HBV and HCV infections in 
HD patients. Effective strategies to reduce the prevalence 
as well as nosocomial transmission of HCV and HBV 
infections among the HD patients should be implemented 
include infection control practices, effective follow up 
procedure, routine serological testing, immunization 
against HBV infection and training and education of health 
workers in HD center about infection control program.  
HBV and HCV PCR should be considered at baseline for 
persons with infection risk factors and for returning 
travelers receiving dialysis or renal transplant in HBV and 
HCV endemic countries to identify occult and newly 
acquired infections.  
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