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ABSTRACT 

Background and aims. Hepatitis E virus (HEV) is 

considered one of the public health important zoonotic 

diseases and is well-documented to cause significant risk 

overall the pregnancy terms vary from self-limiting to life-

threatening for pregnant women and their offspring. This 

study was conducted to investigate the seroprevalence and 

potential risk factors associated with HEV infection 

among pregnant women in Tripoli, Libya. Methods. A 

total of 180 serum samples were collected from pregnant 

women from March to October 2022 at Reference Medical 

Laboratory in Tripoli, Libya. Serum samples were 

screened by Enzyme Immunosorbent Assay against anti-

HEV IgG using commercially available ELISA kits 

(DIA.PRO HEV IgG ELISA, Italy). Statistical significance 

associations between dependent and independent 

variables were evaluated using the Chi-square test. P-

value < 0.05 was considered an indicator of statistical 

significance. Results. The overall seroprevalence rate was 

estimated to be 10% (18/180); CI 95%= 5.62%-14.38%). 

The highest seroprevalence of HEV was 60 (23.33%; 95% 

CI= 12.63%-34.04%) among pregnant women 35-45 

years of age, the results revealed a statistically significant 

among age groups (P=.0001). Women in the third 

trimester reported the highest HEV seroprevalence 

(11.18%; 95% CI= 6.02%-16.36%). Conclusion. The 

present results highlighted a potential risk of HEV 

infection among pregnant women in the country and an 

increased risk of potential exposure to HEV infection. 

Further national studies should be conducted to evaluate 

the seroprevalence and determine the molecular 

epidemiological patterns, and phylogenetic analysis 

should be considered.   

Cite this article. Abdullah A, Ammara K, Kshedan L, Nami A, Sharef A. Seroprevalence and Potential Risk Factors of Hepatitis E 

Virus Infection Among Pregnant Women in Tripoli, Libya. Alq J Med App Sci. 2023;6(2):707-715. 
https://doi.org/10.5281/zenodo.10138513   

 

INTRODUCTION 
Hepatitis E is considered one of the important public health infectious diseases causing acute viral hepatitis [1]. Hepatitis 

E is caused by the hepatitis E virus (HEV), a member of the genus Orthohepevirus within the Hepeviridae family, a 

genus of single-stranded positive-sense RNA virus [2,3]. HEV is a zoonotic disease and is capable of infecting a wide 

variety of animal species including pigs (swine HEV), chickens (avian HEV), rabbits, rodents, sheep, camel, and cattle 

[4-6]. HEV is classified into four genotypes, these four genotypes infect humans, and however, different animal species 

are considered the main reservoir for genotypes III and IV [4, 6]. The first epidemic outbreak of HEV was back in 1955 
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when 29,000 cases of icteric hepatitis occurred in Delhi due to poor sanitation and sewage contamination of the city's 

drinking water supply [7,8]. According to the World Health Organization (WHO) data, every year there are 

approximately 3 million symptomatic cases of hepatitis E and 44,000 hepatitis E-related deaths in the world [9,10]. The 

clinical manifestation of HEV infection is variable from an acute ending to an asymptomatic course within the host with 

a fast-self-limiting disease or might develop into acute, icteric hepatitis or might have extra-hepatic manifestations and 

cause chronic hepatitis [9].  

HEV infection is severe in patients with pre-existing liver disease, pregnant women, and immunosuppressed people, 

especially in recipient organ transplants in developing countries [11]. Thus, numerous epidemiological data across the 

world have shown a high incidence of HEV infection in pregnant women which has been reported to be associated with 

maternal morbidity, fulminant hepatitis, and acute liver failure [4]. Vertical transmission has been documented often 

leading to a high risk of some obstetric complications like premature rupture of membranes, preterm labour, intrauterine 

growth restriction, neonatal death, and stillbirth [4,9]. HEV is transmitted primarily by the fecal-oral route, and fecal-

contaminated drinking water is the foremost frequent reason behind the transmission, especially in developing countries 

where poor sanitation water sources supply [12,13]. However, alternative fewer common routes are direct person-to-

person transmission, blood transfusion, and organ transplantation [9, 12]. The incubation period between infection and 

clinical signs is variable, usually between 2 and 8 weeks with an average of 40 days [14]. The IgM anti-HEV response 

is speedy, occurring about a month after infection and peaking at the time of onset of biochemical abnormalities and/or 

symptoms [13]. Anti-HEV IgG increased shortly after detection of IgM but anti-HEV IgG peaks many weeks later and 

can be detected several months and years the initial after infection [15]. The most reliable serological test is the Enzyme 

immunoassay (EIA), which is characterized by highly sensitive and specific diagnostic tools for the detection of anti-

HEV antibodies [14, 15].  

HEV is highly prevalent in most African and Asian continents, and Latin America, where large epidemics and sporadic 

outbreaks are frequently reported [8]. Conversely, HEV is considered an emerging zoonotic disease in some developed 

countries, and the prevalence of anti-HEV antibodies within the general population is lower in Europe and the United 

States than in Asia and Africa [16]. HEV is highly endemic in many African countries with a high seroprevalence rate 

among pregnant women [8]. However, there continues to be a paucity of information about the seroprevalence of HEV 

among pregnant women in Libya, and the epidemiological situation is also underestimated. Therefore, the present study 

was conducted to assess the seroprevalence of HEV infection in asymptomatic pregnant women and the potential risk 

factors associated with increased risk of exposure to infection. 

 

METHODS 
Study design and setting  

A total of 180 study participants were enrolled from Reference Medical Laboratory, Tripoli. They were asked to 

participate in the study. Following their consent, each was interviewed individually and the blood sample was taken. 

Five ml of blood sample was collected in a white tube and sera were separated by centrifugation at 4000 rpm for 20 min 

and kept at 20oC until used. 

 

Ethical Consideration 

Ethical approval was obtained from the scientific council of the Microbiology Department of the Libyan Academy and 

informed consent was obtained from each pregnant woman after describing the objectives of the study. 

 

Questionnaire Survey 

Pregnant women who consented to participate were subjected to a face-to-face interview, and then the questionnaire 

was filled in to obtain information on relevant and the time sampling was completed for each participant. A questionnaire 

composed of three parts, part I: socio-demographic characteristics (age, place of residence, occupation, monthly income, 

family members, traveling out of Libya, education levels,); Part II: healthy status (stage of gestation, history of abortion, 

Blood transfusion); part III: variables based on household characteristics (source of drinking water, method of washing 

vegetable/ fruit, ownership animals, type of meat consumption, eating in restaurant). 

 

Laboratory Diagnosis 

Serum samples were screened by Enzyme Immunosorbent Assay against anti-HEV IgG using commercially available 

ELISA kits (DIA.PRO HEV IgG ELISA, Italy). 
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Statistical Analysis 

Statistical significance associations between dependent and independent variables were evaluated using the Chi-square 

test. P-value < 0.05 was considered as indicator of statistical significance. 

 

RESULTS  

Characteristics of the Study Population 
The study population was 34 (18.9%) aged between 15- 24 years, 86 (47.8%) aged between 25-34 years, and 60 (33.3%) 

aged between 35-45 years. The mean age ± SD of participants was 27.93±5.7 years, and the majority of pregnant 

women were in the age groups of 25-34. The highest seroprevalence rate of HEV was estimated to be (23.33%; 95% 

CI= 12.63%-34.04%) among pregnant women (35-45 years of age). The result reported statistical significance with age 

groups (P=.0001) (Figure-1 & Table 1). The study reported no statistical significance between educational level and 

HEV (P= .266), Anti-HEV reactivity among pregnant women in primary school 5 (20%), was higher than that of their 

counterparts in secondary 49 (4.1%), and high schools 120 (12.5%). 

 

Table 1. Univariate analysis of risk factors associated with anti-HEV IgG seropositivity 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Risk Factors (Variables) Samples Tested Seropositive (%) DF X2 p-value 

Age group      

≤ 24 years 34 0% 

2 18.363 .0001 25-34 years 86 4.65% 

35-45 years 60 23.33% 

Education level      

Primary school 5 20%  

 

3 

 

 

3.963 

 

 

.266 
Secondary school 49 4.1% 

High school 120 12.5% 

University 6 0% 

Occupation level      

House wife 117 4.3% 

5 19.081 .002 

Student 5 0% 

Employee 28 25% 

Teacher 8 37.5% 

Medical staff 21 14.2% 

lawyer 1 0 

Monthly income      

<500 LD 4 0% 4 9.877 .043 

500-1000 LD 96 9.37%    

1000-2000 LD 64 7.81%    

>2000 LD 11 36.41%    

Refuse 5 0%    

Travel abroad      

yes 71 8.45% 1 .313 .576 

no 109 11.01%    

Total 180 10%    
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Figure 1. Seroprevalence rate of HEV IgG among age groups of pregnant women 

 

The study revealed that there was a statistical association between occupational level and HEV seroprevalence (P=.02). 

The highest rate of HEV was 8 (37.5%) in teachers, followed by 28 (25%) in the employee, 21 (14.2%) in medical staff 

and only 117 (2.77%) in housewives, while (0%) in both lawyers and students. Regarding the monthly income, the 

highest seroprevalence of HEV was estimated to be 11 (36.41%) in the high-income group, while, relatively low 64 

(7.81%) and 96 (9.37%) in the medium and low income respectively (Figure 2).  

 

 
 

Figure 2. Seroprevalence of HEV according to monthly income 

 

A significant statistical association exists between monthly income and HEV seroprevalence (p =.043). The number of 

positive cases varied in family member groups, the highest rate was estimated to be 66 (16.66%) in 5-6 family members 

and were 39 (2.56%) in 1-2 family members, 56 (5.35%) in 3-4 family members, and 19 (15.78%) in >7 family members, 

there was no statistical association between the family member and HEV seroprevalence (p=.054). Also, the 

seroprevalence was high 109 (11.01%) in pregnant women who did not have a history of traveling abroad (out of Libya), 

while 71 (8.45%) in pregnant women who had a history of traveling abroad. Hence, there was no statistically significant 

association between HEV seroprevalence and traveling out of Libya.  

The result reported variability in positive cases in different periods of pregnancy. The highest seroprevalence was 

reported in the third trimester of pregnancy 143 (11.18%), followed by women in their first and second trimesters of 

pregnancy 16 (6.25%) and 21 (4.76%) (Figure 3).  
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Figure 3. Seroprevalence of HEV according to period of pregnancy 

The highest seroprevalence was 120 (10%) in pregnant women who did not have a history of abortion. None of the 

positive HEV had a history of blood transfusion. However, anti-HEV reactivity was not significantly associated with 

health status (the pregnancy duration, history of abortion, and blood transfusion) (Table 2).  

 

Table 2. The Univariant analysis of HEV seroprevalence based on health status. 

 

 

 

 

 

 

 

 

 

 

The seroprevalence of HEV according to the household characteristics of the study population, the highest 

seroprevalence of pregnant women for HEV was recorded among those that used desalinated water 122 (10.65%) as the 

source of water intake, followed by Wells 11 (9.1%). Seroprevalence of HEV in those who did not have animals at home 

was higher 146 (10.27%) than 34 (8.82%) in those who had animals at their homes. Also, the highest seroprevalence 

was 44 (11.36%) in pregnant women who consume red meat, followed by 60 (10%) in pregnant women who consume 

white meat and 75 (9.33%) in pregnant women who consume red & white meat, while (0%) was reported in vegetarian 

pregnant women. As well as the positive participant who ate in restaurants had a low seroprevalence of HEV 151 (9.93%) 

as compared to 29 (10.34%) seroprevalence of HEV in pregnant women who do not eat outside the home. 

 

DISCUSSION  
HEV is considered one of the public health important diseases and is well-documented to cause significant risk overall 

the pregnancy terms vary from self-limiting to life-threatening for pregnant women and their offspring [17, 18]. It is 

well-known that HEV is endemic in most North African Countries [18]. Libya is one of the North African Countries, 

and the Country is bordered by the Mediterranean Sea to the North, on the West by Tunisia and Algeria, and to the 

South, by Niger and Chad, Sudan to the Southeast, and Egypt to the East. In Libya, data are scarce about the 

epidemiological situation of HEV among pregnant women. To the best of our knowledge, this is considered the first 

study in Libya to investigate the seroprevalence of HEV among pregnant women in Tripoli, Libya. Viral hepatitis in 

Libya is well documented and reportable, and various reports have described an epidemic outbreak of different viral 

hepatitis [19, 20]. Nonetheless, little is known about the seroprevalence and epidemiological patterns of HEV in the 

Libyan general population, and the seroprevalence rate seems to be underestimated because of the lack of serological 

6.25%

4.76%

11.18%

0.00%

2.00%

4.00%

6.00%

8.00%

10.00%

12.00%

Ist term 2rd term 3rd term

Risk Factors (Variables) Samples Tested Seropositive (%) DF X2 p-value 

Pregnancy duration      

Frist trimester 16 6.25% 

2 1.231 .573 Second trimester 21 4.76% 

Third trimester 143 11.18% 

Abortion      

Yes 60 10%  

1 

 

.000 

 

1.000 No 120 10% 

Blood transfusion      

Yes 6 0%  

1 

 

.690 

 

.406 No 174 10.34% 

Total 180 10%    
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testing. In 1975, Christie and colleagues reported an epidemic outbreak of non-A, non-B hepatitis with a high case 

fatality rate (CFR) among pregnant women in Libya, suggesting that the epidemic might be attributed to HEV infection 

[21]. The present study reported a relatively high seroprevalence of HEV among pregnant women. Comparatively, the 

seroprevalence of HEV reported among the pregnant women in this study was lower than that reported in neighboring 

countries, in Sudan (61.2%, 41.1%) and Egypt (84.3%) [22-24], Ethiopia (31.6%) [25], Ghana (28.66%) [26], the United 

Arab Emirates (20.0%) [27]. Also, lower than that reported in the recent study in Sudan (40%) [28].  

In line with several studies reported seroprevalence of HEV infection among pregnant women, in Tunisia (12.1%), 

Burkina Faso (11.6%) Gabon (14.2%) [6, 29-31]. In contrast to other studies, the seroprevalence of HEV was higher 

than that reported in the following countries, Morocco (3.96%) [32], Lebanon (0.22%) [33], Spain (3.6%) [34], France 

(7.74%) [35]. There is a shortage of data about the seroprevalence of HEV among pregnant women in most African 

Countries, as well as infection rate varies, and is inconsistent, consequently, the real situation is unpredictable and very 

critical to be estimated especially in the resource-limited Countries. Therefore, this variability in the seroprevalence of 

HEV among pregnant women on the regional level and even within the same geographic area is attributed to many 

factors that might be influenced by the infection rate of HEV among pregnant women [31]. The reason for this variability 

might be due to differences in hygienic measurement, health care facilities, sanitation standards, risk factors, and 

vaccination policy. Also, the specificity and sensitivity of HEV detection diagnostic laboratory techniques are 

considered potential factors that influence seroprevalence rates reported from different countries [31].  

Regarding the age groups, HEV seroprevalence is significantly influenced by age groups (p=.0001), HEV was more 

prevalent in women in the old age group (35-45 years) as compared to young age women, and that was constant in 

another study [24]. Therefore, in this study, pregnant women in this age group showed a significant association with 

HEV seroprevalence due to cumulative exposure to the virus infection over a long period. And this might be attributed 

also to a decrease in the immunity status with the increased age of pregnant women. In contrast, other studies reported 

higher HEV seropositivity in young women [36].  

Regarding the education level, our results reported variable differences in HEV seroprevalence among pregnant women, 

where, higher seroprevalence in lower-level educated pregnant women as compared to higher-level educated, however, 

our results reported no significant difference (P=.266) among different education levels. In agreement with other studies 

that reported a higher seroprevalence among uneducated pregnant women [36, 37].  

In spite, of the frequency of the highly educated group being higher than other groups, however, the results reported a 

high frequency of exposure to HEV infection in the lower-educated pregnant women, therefore, this difference might 

be attributable to more exposure for lower-educated women to the infection with HEV than the higher level of educated 

women. The occupation level significantly influences HEV infection among pregnant women, the seroprevalence was 

higher (37.5%) in teachers as compared to other occupational levels, and however, the result reported no statistical 

significance.  

In the present study, the seroprevalence rate of HEV among pregnant women was potentially influenced by the monthly 

income factor. Comparatively, High-income pregnant women showed a higher seroprevalence of HEV among pregnant 

women, however, HEV seroprevalence is significantly influenced by the economic status of pregnant women, therefore, 

the high-income groups pose more risk of exposure to HEV infection as compared to other groups [38]. The present 

study results showed that pregnant women with a history of traveling abroad were less likely to be at risk of exposure 

to HEV infection. Pregnant women who had traveled to the endemic area showed a higher seroprevalence rate of HEV 

as compared to had not traveled. Consequently, travel abroad to those endemic areas is considered one of the potential 

risk factors that emit and increase the possibility of exposure to infection [38, 39].  

HEV seroprevalence was higher in the third trimester than in the first and second trimesters. Despite this, there was no 

statistically significant difference reported in the seroprevalence of HEV over the pregnancy trimester (p=.602), 

however, the women in the third trimester showed high seroprevalence of HEV. In agreement with other studies were 

is a high seroprevalence of HEV in the third trimester of pregnancy [22, 23, 26]. And in contrast, other studies showed 

variable results of HEV seroprevalence during the gestation period [25]. Frequently, many epidemiological studies 

showed that HEV seropositivity tends to be higher in the third trimester of pregnancy [23, 25]. 

Regarding the source of drinking water, the highest seroprevalence of HEV in pregnant women was reported among 

those who used desalinated water, and to less extent in those who irregularly drank bottled water. The drinking water 

source is considered an important route of HEV infection, especially in endemic regions where contamination of water 

sources frequently occurs [28]. However, the present study reported a high seroprevalence of HEV among pregnant 

women who were drinking desalinated water as compared to those who were drinking from other water sources. In 

contrast, other studies reported high seroprevalence of HEV among pregnant women who were drinking from wells, 

and that might be frequently associated with fecal contamination of the water supplement system, especially in 

developing countries [28]. The results reported no statistical association (p=.906) between HEV infection and the source 
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of drinking water. Our study showed a relatively higher seroprevalence of HEV among pregnant women who kept 

animals at their homes and frequently came in contact with animals. Inconsistency, another study reported high 

seroprevalence of HEV associated with individuals who kept animals at their homes [40]. Also, the highest 

seroprevalence was reported in pregnant women who consume red and white meat. As well as the positive participant 

who does not eat in restaurants had a high seroprevalence of HEV. However, there was no statistically significant 

association between HEV infection and household characteristics (source of water intake, method of washing vegetables 

and fruits, washing hands before eating, ownership of animals, degree of cooking, type of meat consumption, drinking 

raw milk, and eating outside). Conversely, the results of the present highlighted a potential risk of HEV infection among 

pregnant women in the country and an increased risk of potential exposure to HEV infection. However, the real 

epidemiological situation of HEV among the general population as well as pregnant women in the country is difficult 

to estimate, still, the present study results are valuable and impressive on the potential risk of HEV for pregnant women, 

especially for those high-risk groups. 

 

CONCLUSION 
This study highlighted a relatively higher seroprevalence of HEV among pregnant women. Subsequently, our results 

suggest an urgent need for education of pregnant women to raise their awareness and attention for good hygiene to 

reduce the chances of infection, and more extensive studies should be conducted to provide more reliable data about 

HEV seroprevalence, and also to determine the molecular epidemiological patterns and phylogenetic analysis should be 

considered.   

 

Authors’ Contributions 

ASM: Conceived the design, review and drafted the manuscript. AA and KAA: performed Lab work, AA, LK ad AN: 

Performed the literature search, provided critical comments, and feedback, and helped in drafting the manuscript. All 

authors read and approved the final manuscript.     

 

Conflict of Interest  

There are no financial, personal, or professional conflicts of interest to declare. 

 

REFERENCES 
1. World Health Organization. Prevention and Control of Viral Hepatitis Infection: Frame Work for Global Action. 2012. 

Available from: http://www. who.int/hepatitis/publications/Framework/en/. 

2. Levinson W. (2012). Hepatitis viruses. In: Review of Medical Microbiology and Immunology. 2012; 12th edition, MC 

Grow Hill medical, New York, pp 324 – 332. 

3. Forbes BA, shm D f and wessfeld AS. Laboratory Methods in basic virology. In Bailey & Scott’ diagnostic microbiology. 

2007; 12th edition, Mosby Elsevier china, PP718-715. 

4. Miyashita K, Kang JH, Saga A, Takahashi K, Shimamura T, Yasumoto A and et al. Three cases of acute or fulminant 

hepatitis E caused by ingestion of pork meat and entrails in Hokkaido, Japan: Zoonotic food-borne transmission of hepatitis 

E virus and public health concerns. Hepatol Res; 2012; 42:870– 878. doi: 10.1111/j.1872-034X.2012.01006. 

5. Woo PC, Lau SK, Teng JL, Tsang AK, Joseph M, Wong EY, Tang Y, Sivakumar S, Xie J, Bai R, Wernery R, Wernery U 

and Yuen KY. New hepatitis E virus genotype in camels, the Middle East. Emerging infectious diseases. 2014; 20(6), 

1044–1048. https://doi.org/10.3201/eid2006.140140. 

6. Huang F, Li Y, Yu W, Jing S, Wang J, Long F, et al.. Excretion of infectious hepatitis E virus into milk in cows imposes 

high risks of zoonosis. Hepatology. 2016; 64(2), 350-359. 

7. Rouamba SH., Ouoba JB, Traoré K, Ouoba BL, Kagambéga A, Roques, P, and Barro N. Hepatitis E virus prevalence and 

associated risk factors among pregnant women in medical center of Samandin (Ouagadougou, Burkina Faso). American 

Journal of Innovative Research and Applied Sciences. 2019; 8(6):276-281. https://american-jiras.com/Rouamba-

ManuscriptRef.1-ajira040619.pdf.  

8. Kim JH, Nelson KE, Panzner U, Kasture Y, Labrique AB and Wierzba TF. A systematic review of the epidemiology of 

hepatitis E virus in Africa. BMC infectious diseases. 2014; 14, 308. https://doi.org/10.1186/1471-2334-14-308.  

9. WHO. Hepatitis E. 2022; Available on https://www.who.int/news-room/fact-sheets/detail/hepatitis-e  

10. Chandra V, Taneja S, Kalia M and Jameel S. Molecular biology and pathogenesis of hepatitis E virus. Journal of biosciences. 

2008; 33(4), 451–464. https://doi.org/10.1007/s12038-008-0064-1.  

11. Kamar N, Izopet J, Tripon S, Bismuth M, Hillaire S, Dumortier J, et al. Ribavirin for chronic hepatitis E virus infection in 

transplant recipients. The New England journal of medicine. 2014; 370(12), 1111-1120. https://doi .org/10.1056/ 

NEJMoa1215246. 

12. Pavio N, Meng XJ and Doceul V. Zoonotic origin of hepatitis E. Current opinion in virology. 2015; 10, 34-41. 

https://doi.org/10.1016/j.coviro.2014.12.006.  

https://journal.utripoli.edu.ly/index.php/Alqalam/index
https://doi.org/10.3201/eid2006.140140


 
https://journal.utripoli.edu.ly/index.php/Alqalam/index  eISSN 2707-7179 

 

 

Abdullah et al. Alq J Med App Sci. 2023;6(2):707-715    714 

 

13. Teshale EH, and Hu DJ. Hepatitis E: Epidemiology and prevention. World journal of hepatology. 2011; 3(12), 285–291. 

https://doi.org/10. 4254 /wjh. v3.i1 2.285.  

14. Lhomme S, Marion O, Abravanel F, Izopet J and Kamar N. Clinical Manifestations, Pathogenesis and Treatment of 

Hepatitis E Virus Infections. Journal of clinical medicine. 2020; 9(2), 331. https://doi.org/10.3390/jcm9020331.  

15. Goens SD, and Perdue ML. Hepatitis E viruses in humans and animals. Animal health research reviews. 2004; 5(2), 145–

156. https://doi.org/10.1079/ahr200495.  

16. WHO. The global prevalence of hepatitis E virus infection and susceptibility: a systematic review. 2010; World Health 

Organization. https://apps.who.int/ iris/ handle/10665/70513.  

17. Aslan AT and Balaban HY. Hepatitis E virus: Epidemiology, diagnosis, clinical manifestations, and treatment. World 

journal of gastroenterology. 2020; 26(37), 5543–5560. https://doi.org/10.3748/wjg.v26.i37.5543.  

18. Caron M and Kazanji M. Hepatitis E virus is highly prevalent among pregnant women in Gabon, central Africa, with 

different patterns between rural and urban areas. Virology journal. 2008; 5, 158. https://doi.org/10.1186/1743-422X-5-158.  

19. Daw MA and El-Bouzedi A. Prevalence of hepatitis B and hepatitis C infection in Libya: results from a national population 

based survey. BMC infectious diseases. 2014; 14, 17. https://doi.org/10.1186/1471-2334-14-17.   

20. Elzouki AN, Smeo MN, Sammud M, Elahmer O, Daw M, Furarah A, et al. Prevalence of hepatitis B and C virus infections 

and their related risk factors in Libya: a national seroepidemiological survey. Eastern Mediterranean health journal = La 

revue de sante de la Mediterranee orientale = al-Majallah al-sihhiyah li-sharq al-mutawassit.2013; 19(7), 589–599.   

21. Christie AB, Allam AA, Aref MK, Muntasser IH and El-Nageh M. Pregnancy hepatitis in Libya. Lancet (London, 

England). 1976; 2(7990), 827–829. https://doi.org/10.1016/s0140-6736 (76)91210-1.  

22. Musa AO, Osman OH, Jaffer A, Ali AA, Ibrahim MEA and Abuzeid N. Seroprevalence of HEV infection and risk factors 

among Sudanese pregnant women in Khartoum State. Mediterranean Journal of Biosciences. 2016; 1 (2): 83-91. 

23. Al-Tayeb ZA, Nafi M and Yassin ME. Frequency of hepatitis E virus among pregnant women attending Khartoum 

hospitals. American Journal of Research Communication. 2014; 2(4), 241-247. 

24. Stoszek SK, Abdel-Hamid M, Saleh DA, El Kafrawy S, Narooz S, Hawash Y, et al. High prevalence of hepatitis E 

antibodies in pregnant Egyptian women. Transactions of the Royal Society of Tropical Medicine and Hygiene. 2006; 

100(2), 95–101. https://doi.org/10.1016/j.trstmh.2004.12.005. 

25.  Abebe M, Ali I, Ayele S, Overbo J, Aseffa A and Mihret A. Seroprevalence and risk factors of Hepatitis E Virus infection 

among pregnant women in Addis Ababa, Ethiopia. PloS one. 2017; 12(6), e0180078. https:// doi. org/ 10. 1371 

/journal .pone. 0180078. 

26. Adjei AA, Tettey Y, Aviyase JT, Adu-Gyamfi C, Obed S, Mingle JA, Ayeh-Kumi PF and Adiku TK. Hepatitis E virus 

infection is highly prevalent among pregnant women in Accra, Ghana. Virology journal. 2009; 6, 108. 

https://doi.org/10.1186/1743-422X-6-108. 

27. Kumar RM, Uduman S, Rana S, Kochiyil JK, Usmani A and Thomas L. Sero-prevalence and mother-to-infant transmission 

of hepatitis E virus among pregnant women in the United Arab Emirates. European journal of obstetrics, gynecology, and 

reproductive biology. 2001; 100 (1), 9–15. https://doi.org/10.1016/s0301-2115 (01)00448-1.  

28. Mustafa AAM, Abdalla WM, Ahmed HH, Saeed SM, Hashim AI, Khalifa SE, AbdAlla AB, Ahmed TS and Junaid. 

Seroprevalence and Potential Risk Factors of Hepatitis E Virus among Pregnant Women in Khartoum, Sudan. Journal of 

Pure and Applied Microbiology. 2022; 16(1):585-592. https:// doi.org/ 10. 22207/J PAM.16.1.57  

29. Hannachi N, Hidar S, Harrabi I, Mhalla S, Marzouk M, Ghzel H, Ghannem H, Khairi H and Boukadida J. Séroprévalence 

et facteurs de risque de l'hépatite virale E chez la femme enceinte dans le centre tunisien [Seroprevalence and risk factors 

of hepatitis E among pregnant women in central Tunisia]. Patholog ie- biologie. 2011; 59(5), e115–e118. 

https://doi.org/10.1016/j.patbio.2009.06.004.  

30. Dagnew M, Belachew A, Tiruneh M and Moges F. Hepatitis E virus infection among pregnant women in Africa: systematic 

review and meta-analysis. BMC infectious diseases. 2019; 19(1), 519. https://doi.org/10.1186/s12879-019-4125-x. 

31. Traoré KA, Rouamba H, Nébié Y, Sanou M, Traoré A S, Barro N and Roques P. Seroprevalence of Fecal-Oral Transmitted 

Hepatitis A and E Virus Antibodies in Burkina Faso. PLoS ONE. 2012; 7(10): e48125. https://doi.org /10.1371/ 

journal.pone.0048125.  

32. Bernal MC, Leyva A, Garcia F, Galan I, Piedrola G, Heyermann H and Maroto MC. Seroepidemiological study of hepatitis 

E virus in different population groups. European journal of clinical microbiology & infectious diseases: official publication 

of the European Society of Clinical Microbiology. 1995; 14(11), 954–958. https://doi.org/10.1007/BF01691376. 

33. Ismail MB, Khodor S, Osman M, Mallat H, Dabboussi Fand Hamze M. Seroprevalence of hepatitis E virus in pregnant 

women in northern Lebanon. Eastern Mediterranean health journal = La revue de sante de la Mediterranee orientale = al-

Majallah al-sihhiyah li-sharq al-mutawassit. 2020; 26(5), 580–585. https://doi.org/10.26719/emhj.19.103. 

34. Lindemann ML, Gabilondo G, Romero B, de la Maza OM and Pérez-Gracia, MT. Low prevalence of hepatitis E infection 

among pregnant women in Madrid, Spain. Journal of medical virology. 2010; 82(10), 1666–1668. 

https://doi.org/10.1002/jmv.21840.  

35. Renou C, Gobert V, Locher C, Moumen A, Timbely O, Savary J, Roque-Afonso A M and Association Nationale des 

Hépato-Gastroentérologues des Hôpitaux Généraux (ANGH). Prospective study of Hepatitis E Virus infection among 

pregnant women in France. Virology journal. 2014; 11, 68. https://doi.org/10.1186/1743-422X-11-68. 

https://journal.utripoli.edu.ly/index.php/Alqalam/index


 
https://journal.utripoli.edu.ly/index.php/Alqalam/index  eISSN 2707-7179 

 

 

Abdullah et al. Alq J Med App Sci. 2023;6(2):707-715    715 

 

36. Yazbek S, Kreidieh K and Ramia S. Hepatitis E virus in the countries of the Middle East and North Africa region: an 

awareness of an infectious threat to blood safety. Infection. 2016;44(1):11–22. https://doi.org/10.1007/s15010-015-0807-

5  

37. Rasti M, Samarbafzadeh A, Neisi N, Makvandi M, Najafifard S, Sharifat M and Zargar M. Study on the seroprevalence of 

hepatitis E virus infection in pregnant women referring to Imam Khomeini general hospital in Ahvaz. Jentashapir journal 

of health research. 2014; 5(3):101–5. 

38. Cevrioglu S, Altindis M, Tanir M, and Aksoy F. Investigation of the incidence of hepatitis E virus among pregnant women 

in Turkey. The journal of obstetrics and gynaecology research. 2004; 30 (1), 48–52. https://doi.org/10.1111/j.1341-

8076.2004.00155.x 

39. O'Keefe J, Tracy L, Yuen L, Bonanzinga S, Li X, Chong B. Nicholson S, and Jackson K. Autochthonous and Travel 

Acquired Hepatitis E Virus in Australia. Frontiers in microbiology. 2021; 12, 640325. https://doi. 

org/10.3389/fmicb.2021.640325. 

40. Balaban HY, Aslan AT, Akdoğan-Kittana FN, Alp A, Dağ O, Ayar ŞN, et al. Hepatitis E Virus Prevalence and Associated 

Risk Factors in High-Risk Groups: A Cross-Sectional Study. The Turkish journal of gastroenterology: the official journal 

of Turkish Society of Gastroenterology. 2022; 33(7), 615–624. https://doi.org/10.5152/tjg. 2022.21493. 

 

 

بين النساء  E الكبدالانتشار المصلي وعوامل الخطر المحتملة لعدوى فيروس التهاب 

 الحوامل في طرابلس، ليبيا 

 *5 محمود، عبد السلام 4 النعمي، عبد الرزاق 3، لبنى كشيدان 2، خديجة عمارة 1أسماء عبد الله 

 مركز الشهيد الصحي، هاي ألاندال للخدمات الطبية، وزارة الصحة الليبية، طرابلس، ليبيا 1
 بالمختبر الطبي المرجعي، طرابلس، ليبيا مكتب الجودة وسلامة المرضى  2

 قسم المهارات السريرية، كلية الطب، جامعة طرابلس، ليبيا 3
 كلية العلوم الأساسية الأكاديمية الليبية طرابلس 4

 قسم الطب الوقائي كلية الطب البيطري جامعة طرابلس 5

 

 

 المستخلص

أحد الأمراض الحيوانية المنشأ المهمة للصحة العامة وهو موثق   E (HEV) يعتبر فيروس التهاب الكبد   الخلفية والأهداف.

جيدداا لأندي يسددددبدب مخداطر كبيرة بشددددكد  تدام، وحختلم فترات الحمد  مل الحدد الدحاحي للى حهدديدد الحيداة للنسددددا  الحوامد  

س التهاب وذرياحهل. أجريت هحه الدراسددة لاسددت صددا  الانتشددار المصددلي وتوام  الخطر المحتملة المرحبطة بعدو  فيرو

تينة مصددد  مل النسدددا    180. حم جمع ما مجموتي  الدراسةةةة  طُرقالكبد الوبائي بيل النسدددا  الحوام  في طرابلس، ليبيا.  

في المختبر الطبي المرجعي في طرابلس، ليبيا. حم فحص تينات المصددد    2022الحوام  في الفترة مل مارس للى أكتوبر  

 المتوفرة حجارياا ELISA باستخدام مجموتات  HEV المضاد لد IgG الإنزيمي ضد بواسطة م ايسة الامتصاص المناتي  

(DIA.PRO HEV IgG ELISAليطداليدا ،).   حم ح ييم الارحبداطدات ذات الأهميدة الإحصدددددائيدة بيل المتايرات التدابعدة

حم ح دير معدل . النتائجمؤشدددرا ذا أهمية لحصدددائية.   P <0.05 والمسدددت لة باسدددتخدام امتبار مربع كاي. واتتبرت ال يمة

كان أتلى معدل انتشدار مصدلي  .(CI 95% = 5.62%-14.38% (؛18/180% )10الانتشدار المصدلي الإجمالي بنسدبة  

- 35%( بيل النسددا  الحوام  بعمر  34.04-% 12.63%=  95%؛ فاصدد  الة ة  23.33)  60لفيروس التهاب الكبد الوبائي  

أبلات النسددا  في الةلا الةالا مل   .(P=.0001) سددنة، وكشددفت النتائ  تل وجود دلالة لحصددائية بيل الفعات العمرية  45

- % 6.02% =  95%؛ فداصددددد  الة دة  11.18الحمد  تل أتلى معددل انتشدددددار مصددددلي لفيروس التهداب الكبدد الوبدائي )

. سدلطت النتائ  الحالية الضدو  تلى الخطر المحتم  لاصدابة بفيروس التهاب الكبد الوبائي بيل النسدا  خاتمةال%(.  16.36

الحوامد  في البلاد وزيدادة مطر التعرض المحتمد  لاصدددددابدة بفيروس التهداب الكبدد الوبدائي. وينباي لجرا  المزيدد مل  

 .بائية الجزيعية، وينباي النظر في التحلي  التطوريالدراسات الوطنية لت ييم الانتشار المصلي وححديد الأنماط الو

 .. فيروس التهاب الكبد الوبائي، الانتشار المصلي، تام  الخطر، ليبياالكلمات الدالة
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