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Abstract 
Hepatitis B virus is considered as a serious public health problem. Infection 
of this virus might lead to more serious clinical consequences. This study was 
conducted to estimate and compare the prevalence and trend of HBV 
infection among blood donors of three cities in Libya, Tripoli, Misurata and 
Zleetin and to explore the effect of Libyan incidences on the trend of the 
infection. A retrospective study was carried out on 72146 nationwide 
voluntary blood donors in four blood banks, covering the three cities over a 
period of four years (2009-2013), where serologic screening assay for HBsAg 
was performed. Findings showed statistically significant differences (P<0.05) 
in the prevalence of the virus among the cities over the period mentioned. 
Results also indicated an increasing trend in the overall prevalence of the 
virus in Tripoli and decreasing trend in Misurata and Zleetin (P >0.05) after 
Libyan incidences with no statistically significant difference. Sensitive tests 
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such as nucleic acid amplification are recommended for more accurate 
results.  
Introduction 
Hepatitis B is known as blood-borne infection caused by hepatitis B virus 
and considered as a common serious public health problem especially in 
developing countries (1). The genome of hepatitis B virus (HBV) is a circular 
double stranded DNA of < 3,200 nucleotides (2).The transmission of the 
infection of this virus is mainly by blood to blood contact such as, re-use of 
contaminated needles, sexual contact, dental procedures and vertical 
transmission from mother to child (3,4). Infection of this virus might finally 
lead to more serious disease such as a hepatocellular carcinoma (5). Routine 
tests for blood donors to screen HBV and HCV is done worldwide for a safe 
blood transfusion and preventing serious clinical consequences (6,7,8). 
Hepatitis B has been known as one of the most deadly infections. The age of 
infection with HBV inversely affect the progression of the infection from 
acute to chronic (9). It was reported that up to 90% of infants who infected 
from their mothers at birth develop chronic infection whereas only 5% 
become chronically infected in adults with acute infection from HBV (10). 
Despite the immunity developed by patients (87–90%) infected with HBV 
to eliminate infection (11), about 370 million chronic infections were 
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estimated worldwide (12). The fatality of HBV-related diseases was 
estimated to be 600,000 annually (13). A high prevalence of HBV was 
reported in regions such as south East Asia, sub-Saharan Africa and china 
(14). The aims of the present study are to estimate and compare the 
prevalence of HBV infection among blood donors in three western cities of 
Libya, Tripoli, Misurata and Zleetin and to explore the effect of Libyan 
incidences on the trend of the infection. In addition, this study analyzes the 
risk factors which could associate with higher prevalence. Results of the 
study may also display a good indication to the overall prevalence of HBV in 
Libya, since the cities where this study was conducted represent nearly half 
of the population. 
Material and Methods 
This retrospective study was carried out in three Libyan western cities, 
Tripoli, Misurata and Zleetin, over a period of 4 years between January 2009 
and December 2013. The year 2011 was not included because of inaccurate 
records due to the Libyan incidences. These cities were chosen as they 
comprise more than two third of western cities and nearly half of Libya in 
population. A total of 72146 voluntary blood donors who were declared 
physically fit for transfusion were screened for HBV using enzyme linked 
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immunosorbent assay (ELISA). The assay was done using HBsAg ELISA 
version1 kit (BioTek, USA), which based on the one-step sandwich 
method. In Tripoli, 32098 blood volunteers were screened at the blood bank 
of Tripoli Medical Centre (TMC), and in Zleetin 13467 screened at the 
Central Hospital of Zleetin, while in Misurata, 19836 at the National Cancer 
Institute (NCI) and Misurata Medical Centre (MMC). 
Statistical Analysis 
Data were entered into Microsoft Excel spreadsheets and analyzed by means 
of the statistical package for social sciences (SPSS-PC version17.0, computer 
software). The overall prevalence of HBV among the three cities was 
compared using ANOVA test. Post Hoc LSD test was performed to address 
cities with significantly different prevalence. The difference in the 
prevalence before and after Libyan incidences was analysed using paired t-
test. Statistical significance was defined as P < 0.05.  
Results 
The number of blood donors with positive HBsAg in the whole area of the 
study was 496 showing a prevalence of 0.69%. In Tripoli, the number of 
blood donors found to be positive for HBsAg was 287 from total blood 
donors of 32098, giving an overall prevalence of 0.89% (Fig. 1). The number 
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of infected donors in the year 2009 was found 77 from a total of 8754 blood 
donors, showing a prevalence of 0.87%.  
 

 
Fig.1- The overall prevalence of HBV over four years of the study. 
                                   The x-axis represents the percentage of overall 
prevalence while y-axis                                                                                                             
represents cities of the study 
 
The prevalence in the year 2010 was 0.74% but subsequently increased to 
0.78% in 2012 and reached 1.18% in 2013 (Fig. 2).  
In Misurata, the number of positive HBsAg donors was 170 from a total 
number of 19836, representing an overall prevalence of 0.86% (Fig. 1). The 
prevalence of HBV through were 1% in 2009, 1.14% in 2010 and dropped 
to 0.71% and 0.66% in 2012 and 2013, respectively (Fig. 2). 
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Fig.2- Trend of the prevalence of HBV in the three cities over four years of 
the study 
The x-axis represents the percentage of overall prevalence while y-axis 
represents years of the study 
 
In Zleetin, the overall prevalence of HBV was 0.29% corresponding to 39 
Positive HBsAg blood donors (Fig. 1). The prevalence of HBV was 0.55% 
in 2009 and gradually decreased to 0.16% in 2013 (Fig. 2). 
The difference in the overall prevalence of HBV between Zleetin and 
Tripoli, and between Zleetin and Misurata was statistically significant 
(P<0.05), while between Tripoli and Misurata was not significant (P>0.05). 
The prevalence of the infection when compared two years after Libyan 
incidences in 2011with two years before was found to be increased in 
Tripoli, while decreased in Misurata and Zleetin. The difference in the 
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overall prevalence after and before Libya incidences in 2011 was found to be 
not significant (P>0.05).  
Discussion 
The availability of safe blood transfusion is needed in all countries to prevent 
common serious complications, such as HBV infection. In developed 
countries, reduction of unnecessary transfusions, recruitment of regular 
blood volunteers and screening for blood transmissible infections has 
prevented transfusion-transmitted infections (15). However, such 
interventions are not applied uniformly in many developing countries and, 
therefore, the risk of blood-transmissible infections remains high (16). 
Statistics released by World Health Organization (WHO) have revealed that 
80% of world population can have access to only 20% of the world’s safe 
blood supply (17). Studying the prevalence of HBV in blood banks gives a 
good indication to its prevalence in the whole city due to the big number of 
volunteer blood donors. In the cities of the current study, the blood donors 
were all volunteers or from the relatives and friends of the blood recipient.    
The study showed an overall prevalence of 0.89%, 0.86% and 0.29% in 
Tripoli, Misurata and Zleetin, respectively, with an overall prevalence of 
0.68% in the total area of the study. It was reported that areas of low 
endemicity, where the prevalence of HBsAg is less than 1%, account for 



Journal of Academic Research                                                                               Issue 8 
Comparison of the prevalence and trends of Hepatitis B among blood donors 

in Tripoli, Misurata and Zleetin cities: Two years before and after Libyan 
incidences 

- 337 -  

about 12% of the world’s population (18). The low prevalence of HBsAg 
obtained in the three cities qualifies the cities and all area of the study as a 
low prevalence area (less than 2%), according to the WHO classification (19). 
Moreover, these results might, to some extent, reflect the overall prevalence 
of this infectious disease in Libya, since the area of the study comprises nearly 
more than half of  the Libyan population..  
Higher prevalences of the disease compared to area of the study were 
reported worldwide. For instances, 1.18% in New Delhi (20), 1.4% in North 
Region of Jordan (15),  6.25% in Nyala- Sudan (21), 10.9 % in Jijiga -Eastern 
Ethiopia (22) and 13.3% in Nairoby- Kenya (12). 
The low prevalence of this infectious disease in the three cities might be 
considered as a reflection to people awareness, availability of vaccination, 
religion, social cohesion and literacy in the country.  
The prevalence of HBsAg in Tripoli city was the highest among the three 
cities of the study. Moreover, an increasing trend of the prevalence in the 
city was noticed over the four-year period of the study. The least overall 
prevalence was found in Zleetin city with a decreasing trend noticed over 
four-year period of the study. Misurata was observed to be with slightly 
lower prevalence than Tripoli and higher prevalence compared to Zleetin. 



Journal of Academic Research                                                                               Issue 8 
Comparison of the prevalence and trends of Hepatitis B among blood donors 

in Tripoli, Misurata and Zleetin cities: Two years before and after Libyan 
incidences 

- 338 -  

However, the city showed a decreasing trend of the prevalence in the last 
three year-period of the study. 
The least overall prevalence in Zleetin can be attributed to the small size and 
low population of the city which led to limiting drug trafficking  and 
reducing the number of illegal immigrant infected by HBV. 
Most infections of HBV low endemic areas are acquired by using of 
intravenous drug or unprotected sexual activities (23). The instability, and 
absence of law after Libyan incidences in 2011, which motivated sexual 
violence and rape might contributed to the increasing trend in Tripoli. 
Moreover, illegal immigrants, who might be infected with the virus and 
involved in drug dealing, may also contributed to the increasing trend. In 
contrast, the decreasing trend of the infection in Misurata and Zleetin may 
be due to being relatively stable cities after the Libyan incidences. 
Limitation of the current study was the use of only HBsAg detection to 
determine the prevalence of the infection. During the period between 
disappearance of HBsAg and appearance of HBs antibodies “window 
phase”, hepatitis B core antibodies (anti-HBc) are the only serum marker of 
acute hepatitis B infection (24). It was reported that HBV can be transmitted 
from positive anti-HBc and negative HBsAg person when transfused (25, 
26) and therefore, the prevalence of the virus will be increased. Moreover, 
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earlier detection of the virus using sensitive tests such as nucleic acid 
amplification (15) should have been done for more realistic results. 
Conclusion 
The prevalence of HBV infections among blood donor in the area of the 
study is low which could give an impression to a low prevalence of the 
infection in Libya. Zleetin has the lowest prevalence of the virus among the 
three cities. Although the prevalence of the virus was increased in Tripoli 
and decreased in Misurata and Zleetin after Libyan incidences, the 
differences are statistically not significant.  
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