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ABSTRACT 

Background of the study  

Viral hepatitis is a public health problem and challenge globally. Viral hepatitis 

B &C infection during pregnancy is associated with a high risk of maternal 

complications including pre-eclampsia, placenta praevia, preterm delivery, placental 

separation, antepartum hemorrhage, preterm labor, increased incidence of 

intraventricular hemorrhage, gestational diabetes mellitus, and mortality with a high rate 

of vertical transmission leading to fetal and neonatal hepatitis. This study underscores 

the importance of identifying the current sero-prevalence and associated factors of Viral 

Hepatitis B and C infection among Pregnant women that contribute to helping health 

authorities in the prevention of HBV and HCV among pregnant women in Alaeen 

Valley, Hadhramout. 

Objectives 

The current study aimed to determine the seroprevalence of HBV and HCV 

infection and associated risk factors among pregnant women attending Antenatal Clinic 

in Saleh Babker Welfare Hospital Alaeen Valley, Hadhramout Governorate, Yemen.          

Methods 

             A descriptive cross-sectional study was conducted among pregnant women 

attending obstetrics and gynecology clinic for antenatal care in Saleh Babker Welfare 

Hospital, Alaeen Valley, Hadhramout Governorate, Yemen. To determine the sero-

prevalence of hepatitis B and C infection and associated risk facts, the sample size of 

the target population was calculated to become 300 Yemeni pregnant women attending 

antenatal clinics in the study area. The sample size was determined by using Epical 

program version 2000. Pregnant women attending obstetrics and gynecology clinics for 

antenatal care were consecutively enrolled until the desired sample size was reached. 

Data was collected using a close-ended questionnaire. Data including socio-

demographic characteristics: Age, residence, education level, occupation, marital status, 

parity, and risk factors and medical history. A blood specimen was collected for 

detection of HBsAg and Antibodies to Hepatitis C virus. Data coded and entered into 

SPSS version 21.0 for descriptive and inferential statistical analysis.  

 

 



  xviii 

     

Results  

The overall prevalence of hepatitis B and hepatitis C was (3%), and (0,7%), 

respectively. 

The mean age of participating pregnant women was ± SD, 29.37± 6.572 years, 

about (70%) of them were from semi-urban area, the vast majority of participants (94 

%) were married, more than half (51%) of the target pregnant women had basic 

education, (83%) of them were housewives, and (72%) of them had multigravida. The 

total (100%) of pregnant women have not had a medical history of taken vaccination to 

HBV, and not tested for HBV&HCV and there was no history of tattoo. While only 

(12%) of the participants have had a history of blood transfusion and (17%) of the 

participants   have had a history surgery and (%2)  of the participants   have had a history 

liver disease, more than half (63.3%) of them have had a history of dental procedures 

and (%2)  of the participants   have had a cupping and in finely (100%) of them had ear 

piercing. The positivity of prevalence for HBsAg was: about (29.4%) among the age 

group 37 years and above, (3.3%) among the pregnant women from the semi-urban area, 

about (5.3%) were with the secondary school educational level, about (5.9%) were 

separated regarding marital status, and (3.2%) were housewife, and (3.2%) were multi 

gravida. The positivity of prevalence for Anti HCV was: about (2%) among the age 27-

36 years, (1.1%) among the pregnant women from the urban area, about (1.2%) were 

with the illiterate educational level, about (0.7%) were married regarding marital status, 

and (0.8%) were housewife, and (1.2%) were primary gravida. 

 Regarding the overall sero-prevalence of HBsAg and Anti HCV only (3%) and 

(0.7%) of the participating pregnant women had a positive sero-prevalence of HbsAg 

and Anti HCV, respectively. The prevalence of HBsAg was about (8%) and the 

prevalence of anti HCV was (2.8%) among the pregnant women who had a history of 

blood transfusion. The prevalence of HBsAg was about (66.7%) and the prevalence of 

anti HCV was (0.7%) among the pregnant women who had a history of liver diseases. 

The prevalence of HBsAg was about (3.9%) and the prevalence of anti HCV was (2%) 

among the pregnant women who had a history of surgery, the prevalence of HBsAg was 

about (3.2%) and the prevalence of anti HCV was (1.1%) among the pregnant women 

who had a history of dental management.  In addition, the prevalence of hepatitis HBsAg 

(3%) and anti HCV (0.7%) among the participating pregnant women who had a history 

of ear piercing.  
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Conclusion 

           

The sero-prevalence of HBsAg was (3%) of moderate severity among the 

participating pregnant women according to WHO. The sero-prevalence of anti-HCV was 

found to be (0.7%) among the participating in pregnant women. 

There was no statistically significant association between the overall prevalence of 

hepatitis B virus and hepatitis C virus infection and the demographic characteristics of 

pregnant women who participated in the study at (P-value ˃0.05).  Although there was 

a statistically significant association between the overall prevalence of hepatitis B virus 

infection and the history of liver diseases and the history of blood transfusion of pregnant 

women at level (P-value ˂0.05). 

 

Recommendations  

Based on the reults of the study we recommende: 

Introuction  of routine screening for HBV and HCV for all pregnant women 

attending antenatal clinics in health care centers or hospitals during the 

antenatal period, using standard precaution and infection control measures to 

all risk factors, such as blood transfusion, surgery history, liver disease 

history, dental management, and had an ear-piercing that increasing 

prevalence of HBV and HCV infection.  

Vaccination for HBV is given at birth to newborn infants of mothers found to 

be HBsAg positive so as to reduce and prevent the spread of infection. 

However, more data is required from larger studies to support the findings so 

that, ultimately, this can be recommended as a policy.  
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 ملخص الدراسة

 :خلفية الدراسة

يعددددل هاب اددددي  هبيرددددلح هبا دولددددل صحددددليمي  وب مددددي ب  ددددح  هبعي دددد   و ددددل   

أ ددددهئ سي  ددد    دددل  ةددديام هب دددح  هبعي ددد  لدددل تب دددت أبحدددي  هبعددديب   يددددصر  هب ادددي  

هبيرددددل هبا دولددددل أملددددي  هبحبددددم صيسصادددديف   ددددي د ها دددديص  صب ددددي اي  صعدددديبل  لاددددي 

ب   وهبدددةا ل  ردددم هببدددده ل هبحي دددم  صبدددي لدددل ابددداج  ودددل ي  هاسصعدددي   و ددد ب  هببةددد 

هلأوهن  وهبا دددديم هببةدددد ب   وببيددددلا  ددددي  رددددم هبددددةا ل  وهبددددةا ل هببريدددددل  و يددددي ل 

حددددلون هبلددددبل  هنددددم هبرل لددددل  و ه  هب دددديدح هبحب ددددل  وهبةل ددددي  صبعددددلم  دصاددددت 

إبدددل هب ادددي   يددد  ح Cو Bسهلددد ي ح دددن أن هب وددديم هبعدددلوه صا ددددو  هب ادددي  هبيردددل 

 هبيرل هبجل لل وهبةب لح  

   دراسة:اهداف ال

 ددددلله  ددددسة هبلسهلدددد  إبددددل صحليددددل هاب ةدددديس هبب دددد ل هبحدددديبل وهبعةه ددددم   

هبل ددددددي  هبحةه ددددددم  صدددددد ل Cو Bهبب دددددديحر  بعددددددلوه هاب اددددددي  هبيرددددددلح هبا دولددددددل 

وه ح لدددل    ةدددال  ددديبل صددديصيد هب  ددددح هبب دددد  ه    دددل   دددي ه  هبل دددي  وهبدددةا ل 

 هبع ل صبحيلظ  ح د ة  

 طرق البحث:

   عدضددددد  صددددد ل هبل دددددي  هبحةه دددددم هب دددددةهصل  أتديددددده  سهلددددد  و دددددا    

هتدددم هبح دددةم   دددل س ييددد  ها  هبحي دددم لدددل  ل هبل دددي  وهبدددةا ل  دددليددددهتعل   دددي 

ب د ييددد  هب دددح   صدددةه ح هبعددد ل   حيلظددد  ح دددد ة   هب  دح   ةدددال  ددديبل صددديصيد

, صيةبددددده   لددددد  Cو Bهبددددد بل  وب حليدددددل هاب ةددددديس هبب ددددد ل ب عدددددلوه هب ادددددي  هبيردددددل 

 دددس  دددسة هبلسهلددد  اه ددددأل يبل ددد   ددديساه لدددل  دددسة هبلسهلددد   صددد  صل 300هبلسهلددد   دددل 

  ح دددن صددد   سهلددد  هبب دددد  ه   دددل هتدددم  2019يةب دددة   ددديس  هبدددلهبا ددددل  دددل نددد م 

 ن م هبا دل هببساةسل   هبح ةم   ل س يي  هببده ل هبحي م

 النتائج:

 Cو Bهاب ةددددديس هبب ددددد ل با ددددددو  هبيردددددل  هتبددددديبل أظادددددد  هبلسهلددددد  هن           

  دددددل ( (%0.7( و(%3هبل دددددي  هبحةه دددددم هببةددددديساي  لدددددل هبلسهلددددد  ادددددين  لددددد و

 ± Mean) ددة اددين   ةلدد  ه بدديس هبل ددي  هبحةه ددم هببةدديساي  صيب ددلةه   هب ددةهبل 

SD, 29.37± 6.572  ) دددددل  (%70)أظادددددد  هبلسهلددددد  أي دددددي أن حدددددةهبل 

 (%51)    بوتدددي  (% 94)هبح ددددي   هببلدددي ب  دددر   ي  لدددللددديالهببةددديساي  

هبحةه دددم  دددل هبل دددي   (%83) دددل هببةددديساي  ادددين بدددليال   ددد ةه صع ددد   هليلدددل  

اددددين هبل ددددر  هبعي دددد   هبحبددددم اددددلل   عددددل ه  (%72)سصددددي  ص ددددة   ابددددي هن  يعب ددددل

وبدد  يجددده  Bهبيرددل ب ل ددي  هبحةه ددم هب ددةهصل بدد  ي وحددل ضددل هبعددلوه با دددو  هب اددي  

 ل أن حددةهبل لددل حدد  C (100%)و Bباددل لحددت هب حدددح ب  ددة ل  ددل هبا دددو  

بددددليال  ب  ددددي   (%17وحددددةهبل )هبددددل  (  ددددلا  لودددد  بددددليا  صدددديسي  لددددل بوددددم 12%)

( %2و) صدددديسي  لددددل  دددد   هلألددددلين ل( بددددليا%63,3وأاثددددد  ددددل ب دددداا  )تدهح دددد  
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يةتدددل بدددليال  %100))صعبدددم حجي ددد    بدددل(   (%2 بدددليال صددديسي  لدددل ه ددددهئ هبيردددل

 هنةيل لل هاهبال 

لددددل هبل ددددي  ( %29.4) اددددين HBsAgهاب ةدددديس هايجدددديصل بدددد  أظاددددد  هبل دددديي  هن  

(  دددددل هبل دددددي  %3,3حدددددةهبل )  وأاثددددددلدددددل   37 ه بددددديس لهبحةه دددددم هب دددددل ايبددددده 

( (%5.9  دددد ةه ل هب ع  بددددل مدددديبةح  ن( اددددي%5.3و)هبح ددددد  هبحةه ددددم  ددددل  ددددر  

 سصي  ص ة  و  عل ه  هبحبم  الل (%3.2)  لا    و لال

لددددل هبل ددددي  ( %2) اددددين Anti HCVهاب ةدددديس هايجدددديصل بدددد  أظاددددد  هبل دددديي  هن 

 دددل هبل دددي   ((%1.1حدددةهبل )لدددل   و 37 -26 دددل ه بددديس لهبحةه دددم هب دددل ايبددده 

هوبدددددل  وادددددين واه  حبدددددم   ي  وغ دددددد   ع بددددديهبح ددددددهببلدددددي ب هبحةه دددددم  دددددل 

 الل سصي  ص ة   (%0.8)   بوتي  ( الل 0.7%)

ل ايبددده  لل وهب دددييهبيردددل صلة  ددد  هبرددد وهظادددد  هبلسهلددد  هن هاب ةددديس هبعدددي  با دولدددل

 ايب يبل 

 جان ليسه(  ة      ل  ةه م %0.7) و (3%)

اددددين %0.7)( و)%66.7)اددددين بددددليال صدددديسي  لددددل بوددددم هبددددل  و%2.8)( و)8.3%) 

لدددددةيل  ب  دددددي  تدهح ددددد   %2)( و)%3.9)بدددددليال صددددديسي  لدددددل ه ددددددهئ هبيردددددل و

بددددددليال %0.7)( و)%3)  ددددددي ل هالددددددلين باددددددل صدددددديسي  لددددددل  %1.1)( و)%3.2)و

 هنةيل لل هاهبال  

  :الاستنتاج

صددد ل  Bل ددددو  هاب ادددي  هبيردددلح  هب ةددديس هلددد ل جلي  دددل  دددسة هبلسهلددد  أن  

وصح ددددص صة دددد لا  لظبدددد   (%3)هبل ددددي  هبحةه ددددم هبب دددد اللي  لددددل هبلسهلدددد  اددددين 

هب ددددح  هبعيبب دددد  يع رددددد هب ةدددديس  ع ددددلم  ص لبددددي هاب ةدددديس هبب دددد ل با دددددو  هب اددددي  

 هبب  اللي  لل هبلسهل    هبل ي  هبحةه مبله  (%7 0)اين  Cهبيرل 

 بدددد  ييددددل  لدددديد هسصرددددي  او  ابدددد  إح دددديي   صدددد ل هاب ةدددديس أظاددددد  هبلسهلدددد  صيبدددد 

( وهب  دددييت هبليبةغدهل ددد  Cو Bهبعدددي  بعدددلوه هب ادددي  هبيردددل هبا دولدددل ) هبب ددد ل

(  ص لبدددددي ادددددين  لددددديد هسصردددددي  او  ابددددد  P-value>0.05ب ل دددددي  هبحةه دددددم  لدددددل )

( Cو Bهبعددددي  بعددددلوه هب اددددي  هبيرددددل هبا دولددددل ) هبب دددد ل   صدددد ل هاب ةدددديسإح دددديي 

 وهب يسي  هبلرل لأ دهئ هبيرل وبوم هبل  ب حةه م  لل هبب  ةه 

(P-value<0.05 ) 

 التوصيات:

م   ل ب يي   سة هبلسهل  بة لج    صلي

بيددددم هبل ددددي  هبحةه ددددم  Cو B إ نددديم هباحددددت هبدوص لددددل با دددددو  هب اددددي  هبيرددددل

هلددد عبيم إتدددده ه   ع يسيددد  ببييلحددد    هبب دددد  ه    دددل   دددي ه  س ييددد  ها  هبحي دددم

 ثدددم بودددم هبدددل  وهب دددلن   هب دددل   وهبجدهح ددد  وصثو دددص  هان لددديسهبعدددلوه بيدددم  ةه دددم 

  Cو  Bهااهن وهب ددددل لددددل حيبدددد  ه بيباددددي صبيددددل  ددددل هب ةدددديس هبعددددلوه صا دددددو  هبيرددددل 

صعدددل هبدددةا ل  ري ددددل ب  اددديم  Bهب ح ددد ل صيب وددديص هب دددي  صيب ادددي  هبيردددل هبا دولدددل 

إيجددددديصل هملدددددي  هبحبدددددم وإ لدددددي  هببةهب دددددل  HBsAgهبةبدددددة ون  دددددل ه ادددددي  بدددددليال 

ببلددت هب ودديم هبعددلوه صادددسه صعددل هبةبدددلل hepatitis B Immunoglobulin  تد دد 
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هاب ةدديس با دددو  هب اددي  لددل اددم هلأحددةهم بح ددي  هبددل  ع ة ددي  أاثددد  ددل  هبا دددو 

و ددسه ي ل ددص صلا ددس  سهلددي  أارددد  ددل هتددم   دد  ب دديي   ددسة هبلسهلدد   Cو B هبيرددل

 ص ة  يصاي وصحةي اي هبل ل يل   ح   
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INTRODUCTION  
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CHAPTER 1: INTRODUCTION 

1.1 Background of the Study  

Hepatitis is defined as an inflammation of the liver which results in damage to 

hepatocytes with subsequent cell death (necrosis) leading to fibrosis or cirrhosis, the 

liver is a vital organ that processes nutrients, filters the blood, and fights infections. 

When the liver is inflamed or damaged, its function can be affected. Hepatitis can be 

caused by a variety of causative agents such as hepatitis A, B, C, D, and E (WHO 2016) 

and can also be due to toxins (notably alcohol, certain medications, and plants), other 

infections, and autoimmune diseases (Ahmedin et al. 2004).   

Viral hepatitis is mostly caused by five viruses called hepatitis A, B, C, D, and 

E. However, hepatitis B and C viruses are of most major concern because of their 

insidiousness at the early stage of infection and the eventual detection of the disease at 

a very late stage (WHO 2016). 

Viral hepatitis has become a global public health threat affecting millions of 

people yearly, causing disability and mortality. Viral hepatitis pandemic takes a heavy 

toll on lives, communities, and health systems. Viral hepatitis is responsible for an 

estimated 1.4 million deaths per year from acute infection and hepatitis-related liver 

cancer and cirrhosis (WHO 2020). Viral Hepatitis in pregnancy caused a very high 

maternal mortality (19.1%) and fetal wastage (42. 6%) (WHO 2020). There are an 

estimated five hundred million people who are chronically infected with the hepatitis B 

virus (HBV) and Hepatitis C virus (HCV) (WHO 2009).  

It is projected that over 2 billion people globally have been infected with HBV 

of these; over 240 million are chronically infected and stand the chance of developing 

hepatic diseases that may result in death (WHO 2015).  
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An estimated 600,000 persons die each year due to the acute or chronic 

consequences of hepatitis B (WHO 2016). Viral hepatitis is a major global health 

concern, affecting 2 - 15 million people each year (Aghemo et al. 2012).  

The HBV and the HCV) have infected approximately 400 and 200 million 

people, respectively, the world (Ahmad 2016). HCV is also a global health problem 

that affects about 200 million people worldwide, 3% of the world population living with 

chronic hepatitis C, while about 3-4 million people were infected every year, and about 

350,000 people die every year due to HCV (Rubina et al. 2016). 

HBV and HCV are the most common cause of hepatic dysfunction among 

pregnant women (Esan et al. 2014) with an increased risk for complication, especially 

as this state leave them with a depressed immunity (Murad et al. 2013; Kolawole et al. 

2012; Oluboyo et al. 2014). Pregnancy is not a risk factor for HBV infection (Yakassai 

et al. 2012). 

Common outcomes of the viral hepatitis infections in mother and neonate lead 

to liver failure, cirrhosis, hepatocellular carcinoma, (Apuzzio et al. 2012), postpartum 

hemorrhage, coagulation defects, jaundice, anorexia, stillbirths, and malaise (Esan et 

al. 2014). Infants born to untreated HBV-infected mothers can acquire infection from 

the mother, mostly during birth. HBV causes hepatitis of altering severity and remains 

in 95% of children and 10% of adult patients (Muhammad et al. 2007). 

Maternal infection with either HBV or HCV has been linked to adverse 

pregnancy and birth outcomes, including mother-to-child transmission (MTCT). 

Mother-to-child transmission for HBV has been reduced to approximately 5% overall 

in countries including the US that have instituted postpartum neonatal HBV vaccination 

and immune-prophylaxis with hepatitis B immune globulin (Elkhateeb & Kamel 2018). 
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Mother-to-child transmission of the hepatitis B virus (HBV) is responsible for more 

than a third of chronic viral hepatitis infections (Ngalula et al. 2018). Mother-to-child 

transmission (MTCT) is responsible for approximately one-half of chronic hepatitis B 

(CHB) infection worldwide (Amsalu et al. 2018). Untreated hepatitis B and C viral 

infections can lead to life treating long-term complications such as liver cirrhosis and 

cancer (Kebede et al. 2018). 

Hepatitis B virus (HBV) and hepatitis C virus (HCV) are the most common viral 

causes of hepatic diseases universally (Xing et al. 2003).  HBV causes hepatitis of 

altering severity and remains in 95% of children and 10% of adult patients (Muhammad 

et al. 2007). HBV and HCV both share a common mode of transmission through 

parenteral, sexual, and perinatal means. However, HBV is 50 to 100 times more 

transmissible than HIV (Geberemicheal et al. 2013; Yami et al. 2011).   

Since HBV was the most common cause of hepatitis in pregnant women and is 

preventable by vaccine, it is recommended that women in the reproductive age group 

(before the first pregnancy) should receive a full course of hepatitis B vaccine. Hence, 

the current study aimed to determine the sero-prevalence and associated risk factors of 

hepatitis B and C among pregnant women attending obstetrics and gynecology clinic 

for antenatal care. 

1.2 Problem Statement 

Viral hepatitis is a major global health concern, affecting 2-15 million people 

each year. The hepatitis B virus (HBV) and the hepatitis C virus (HCV) have infected 

approximately 400 and 200 million people, respectively, globally (Ahmad 2016). Viral 

hepatitis is the eighth primary cause of mortality worldwide, resulting in 1.44 million 

deaths in 2010 (Cruz & Villar 2018). Hepatitis B virus (HBV) remains today a major 
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global pathogen that causes acute and chronic hepatitis, liver cirrhosis, and 

hepatocellular carcinoma (Hu 2018).  

Hepatitis B and hepatitis C viruses are major health problems worldwide. WHO 

estimates the burden of Hepatitis B virus (HBV) infection at 2 billion, with more than 

240 million patients developing chronic infection. Annually 686,000 patients die 

because of HBV-related liver complications, such as cirrhosis and hepatic carcinoma. 

Almost one-third of those who develop chronic HBV infections acquire the infection 

via vertical transmission or horizontally during early childhood (Tecle et al. 2018). 

Infection with the hepatitis B virus (HBV) and hepatitis C virus (HCV) causes 

considerable morbidity and mortality worldwide (Perz et al. 2006). In Yemen, chronic 

hepatitis is an important cause of cirrhosis and liver cancer but studies on the prevalence 

of these viruses in the general population are scarce (Jadallah et al. 2005). 

HCV is also a global health problem that affects about 200 million people 

worldwide, 3% of the world population living with chronic hepatitis C, while about 3-

4 million people were infected every year, and about 350,000 people die every year due 

to HCV (Rubina et al. 2016). WHO also estimated that about 130–150 million people 

globally are chronically infected with HCV infection (WHO 2015). 

HBV infection during pregnancy is closely related to high risks of maternal 

complications including pre-eclampsia, placenta praevia, preterm delivery, placental 

separation, antepartum hemorrhage, preterm lab our, increased incidence of 

intraventricular hemorrhage, gestational diabetes mellitus, and mortality with a high 

rate of vertical transmission leading to fetal and neonatal hepatitis. Transmission from 

mother to infant takes place in the uterine, during delivery, and after birth. Children 

born to HBsAg+ and hepatitis e antigen (HBeAg+) mothers have a 70–90% chance of 

prenatal acquisition of HBV infection and over 85–90% of them will eventually become 
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chronic carriers of the disease. Chronic carriers of HBV are the main reservoirs for the 

continued transmission of HBV and have a higher risk of hepatocellular carcinoma and 

liver cirrhosis (Tanga et al. 2019). Hepatitis B virus (HBV) is recognized as one of the 

important viruses transmitted transplacentally (Tsega et al. 2000). Transmission of 

HBV from positive carrier mothers to their infants may result in neonatal fulminant 

hepatitis B infection (Sterneck et al. 1998). 

Transmission of HBV from mother to infant plays an important role in the 

maintenance of endemicity, especially in regions where such infections are 

hyperendemic (Michielsen & Van-Dammme 1999). 

Perinatal transmission from an infected mother to her baby is common. About 

90% of those infected during the prenatal period, 30% of those infected in early 

childhood, and 6% of those infected after 5 years of age develop chronic infection (Mac 

& Airiohuodion 2019).  

Viral hepatitis during pregnancy is associated with a high risk of maternal 

complications. HCV-positive pregnant women appear to be at risk for adverse neonatal 

and maternal outcomes (Pergam et al. 2008). Pregnancy does not affect the clinical 

course of acute or chronic hepatitis C, although several studies have shown 

improvement in biochemical markers of liver damage in HCV-positive women during 

pregnancy (Conte et al. 2000). Vertical transmission of the hepatitis C virus from 

mother to neonate occurs in 3-10% of pregnancies complicated by maternal HCV 

infection and is the leading cause of pediatric chronic HCV infection (Nasr & Farouk 

2019). 

Hepatitis B virus (HBV) infection is a serious global health problem that affects 

nearly 2 billion people worldwide and approximately 350 million are suffering from 

chronic HBV infection. HBV is the 10th leading cause of death worldwide. HBV 
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infections result in 500 000 to 1.2 million deaths per year caused by chronic hepatitis, 

cirrhosis, and hepatocellular carcinoma (Malik 2018). 

Viral hepatitis causes both acute and chronic infections with significant 

complications and squeal. More than 2 billion people worldwide are estimated to have 

had hepatitis B virus (HBV) infection, with 350-400 million being chronic carriers of 

the virus, HBV accounts annually for an estimated 1 million deaths worldwide, and 

causes acute and chronic liver disease (Mac & Airiohuodion, 2019). 

Without any prophylaxis or antiviral therapy, women who are acutely infected 

with HBV or are chronic carriers of HBV are likely to transmit the virus to their 

offspring at the time of delivery (Amsalu et al. 2018).  

Hepatitis B virus is thought to be the main etiological agent for chronic liver 

disease (CLD) worldwide. Over 2 billion people today have been infected with HBV 

and 350 million of them are chronically infected, with annual death of more than 1 

million HBV-related CLD (Amsalu et al. 2018). 

Hepatitis C virus (HCV) is one of the foremost causes of liver disease 

worldwide and is also considered as an expected major cause of morbidity and mortality 

in the future (Malik 2018). Viral hepatitis during pregnancy is associated with a high 

risk of maternal complications (Nasr & Farouk 2019). 

The risks of HCV infection are associated with active Schistosomiases, blood 

transfusion, dental treatment, and hospital invasive procedures (Nasr & Farouk 2019).  
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1.3 Justifications  

Viral hepatitis B and C is an international public health challenge. Despite the 

significant burden it places on communities across all global regions, hepatitis B and C 

have been largely ignored as a health and development priority until recently. The viral 

hepatitis B and C pandemic take a heavy toll on lives, communities, and health systems. 

It is responsible for an estimated 1.4 million deaths per year from acute infection and 

hepatitis-related liver cancer and cirrhosis a toll comparable to that of HIV and 

tuberculosis. (WHO 2016). A few studies have been done in Yemen, but the sero-

prevalence and associated factors of viral hepatitis B and C infections among pregnant 

women in Aleen Valley, Hadhramout Governorate.  

The significance of this study, from a researcher's clinical experience, will 

provide baseline information on sero-prevalence and associated factors of Viral 

Hepatitis B and C infections among pregnant women in Alaeen Valley, Hadhramout 

Governorate Yemen. 

This study underscores the importance of identifying the current sero-

prevalence and associated factors of Viral Hepatitis B and C infections among Pregnant 

women that contribute to helping health authorities in the prevention of HBV and HCV 

among pregnant women in Alaeen Valley, Hadhramout. 

Therefore, this study aimed to determine the sero-prevalence of hepatitis B and 

C among pregnant women attending obstetrics and gynecology clinics for antenatal care 

in Saleh Babker Welfare Hospital Alaeen Valley, Hadhramout Governorate, Yemen. 
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CHAPTER II: LITERATURE REVIEW 

2.1 Definitions of Hepatitis         

Hepatitis is a disease defined by the inflammation of the liver and it is 

characterized by the existence of inflammatory cells in the tissues of the liver leading 

to fibrosis or cirrhosis (WHO 2016). Hepatitis can be caused by a variety of causative 

agents such as hepatitis A, B, C, D, and E (WHO 2016) and can be due to toxins 

(notably alcohol, certain medications, and plants), other infections, and autoimmune 

diseases (Ahmedin et al. 2004). Viral hepatitis has become a global public health threat 

affecting millions of people yearly, causing mortality, disability, and mortality. There 

are about five hundred million people who are chronically infected with the hepatitis B 

virus (HBV) or Hepatitis C virus ( Adade 2016). 

The liver is a vital organ that processes nutrients, filters the blood, and fights 

infections. When the liver is inflamed or damaged, its function can be affected. In the 

United States, the most common types of viral hepatitis are Hepatitis A, Hepatitis B, 

and Hepatitis C (CDC 2016). 

2.2 Epidemiology 

2.2.1 Epidemiology of HBV Infection 

Hepatitis B prevalence is highest in the WHO Western Pacific Region and the 

WHO African Region, where 6.2% and 6.1%, respectively, of the adult population is 

infected. In the WHO Eastern Mediterranean Region, the WHO South-East Asia 

Region, and the WHO European Region, an estimated 3.3%, 2.0%, and 1.6%% of the 

general population is infected, respectively. 0.7% of the population of the WHO Region 

of the Americas is infected (WHO 2018).  
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The most frequent cause of hepatitis is HBV, close to 240 million people are 

chronically infected, and over 78,000 deaths occur every year (Komas et al. 2013). 

Figure 1: Geographic Distribution of Chronic Hepatitis B Infection, shown as HBsAg 

prevalence was adapted from http://www.cdc.gov/travel-

static/yellowbook/2018/map_3-04-small.png 

The prevalence of HBsAg chronic carriers determines the degree of endemicity:  

 High Endemicity  

Hepatitis B is highly endemic in developing countries with a large population, 

such as South East Asia, China, sub-Saharan Africa, and the Amazon Basin, where at 

least 8% of the population are HBV chronic carriers. In these areas, 70-95% of the 

population shows past or present serological evidence of HBV infection. Most 

infections occur during infancy or childhood since most infections in children are 

asymptomatic, there is little evidence of acute disease related to HBV, but the rates of 

chronic liver disease and liver cancer in adults are high (WHO 2018). 

 

http://www.cdc.gov/travel-static/yellowbook/2018/map_3-04-small.png
http://www.cdc.gov/travel-static/yellowbook/2018/map_3-04-small.png
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Intermediate Endemicity 

Hepatitis B is moderately endemic in parts of Eastern and Southern 

Europe, the Middle East, Japan, and part of South America. Between 10–

60% of the population has evidence of infection, and 2-7% are chronic 

carriers. Acute disease related to HBV is common in these areas because 

many infections occur in adolescents and adults; however, the high rates of 

chronic infection are maintained mostly by infections occurring in infants and 

children (WHO 2018).  

Low Endemicity 

The endemicity of HBV is low in most developed areas, such as North America, 

Northern, Western Europe, and Australia. In these regions, HBV infects 5-7% of the 

population, and only 0.5-2% of the population are chronic carriers (WHO 2018).  

The Situation of HBV in Yemen  

The prevalence of positive HBsAg ranges from 8% to 20%, and up to 50% of 

the populations generally (Haidar 2002; Sallam et al. 2003). There are severed studies 

which showed different seroprevalence in a different area of HBsAg are: in Sana’a, 

10.5% in Aden 4.75%, in Hajah, 5.6% in Soqotra island 26.3% (Bajubair et al. 2008). 

2.2.2 Epidemiology of HCV Infection 

It is estimated that 143 million people (2%) of people globally are living with 

chronic hepatitis C (WHO 2011). About 3-4 million people are infected per year, and 

more than 350,000 people die yearly from hepatitis C-related diseases (WHO 2011). 

During 2010, it is estimated that 16,000 people died from acute infections, while 

196,000 deaths occurred from liver cancer secondary to the infection (Lozano 2012).      
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Figure 2: Geographic Distribution of Chronic HCV, shown as HCV 

prevalence was adapted from http://www.cdc.gov/travel-

static/yellowbook/2018/map_3-05-small.png. 

High Endemicity   

The prevalence of HCV infection is higher (up to 15%) in some countries in 

Africa and Asia. Countries with higher rates (>3.5%) of chronic infection are Egypt 

(15%), Pakistan (4.8%), and China (3.2%) (Mohd et al. 2013). 

Intermediate Endemicity 

They are intermediate (1.5%-3.5%) in South and Southeast Asia, sub-Saharan 

Africa, Andean, Central, Southern Lirica, Caribbean, Oceania, Australasia Central, 

Eastern, and Western Europe (Mohd et al. 2013).     

Low Endemicity 

They are low (<1.5%) in Asia-Pacific, Tropical Latin America, and North 

America (Mohd et al. 2013). 

 

http://www.cdc.gov/travel-static/yellowbook/2018/map_3-05-small.png
http://www.cdc.gov/travel-static/yellowbook/2018/map_3-05-small.png
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The Situation of HCV in Yemen 

Most of the epidemiological studies were conducted in different cities in 

Yemen, the prevalence rates of HCV antibodies were: in Sana’a 23 %, in Aden, 0.6 %, 

in Hajah, 0.8 % in Soqotra island 5.1 % (Bajubair et al. 2008).   

2.3 Agents  

2.3.1 Hepatitis B Virus  

2.3.1.1. A Structure of HBV  

Hepatitis B virus (HBV) is a member of the hepadnavirus family (Zuckerman 

1996). The virus particle (virion) consists of an outer lipid envelope and an icosahedral 

nucleocapsid core composed of the core protein. These virions are 30–42 nm in 

diameter. The nucleocapsid encloses the viral DNA and a DNA polymerase that has 

reverse transcriptase activity (Locarnini 2004). The outer envelope contains embedded 

proteins that are involved in viral binding of, and entry into, susceptible cells. The virus 

is one of the smallest enveloped animal viruses. The 42 nm virions, which are capable 

of infecting liver cells known as hepatocytes, are referred to as "Dane particles” 

(Harrison 2009). In addition to the Dane particles, filamentous and spherical bodies 

lacking a core can be found in the serum of infected individuals. These particles are not 

infectious and are composed of the lipid and protein that forms part of the surface of 

the virion, which is called the surface antigens (HBsAg) and is produced in excess 

during the life cycle of the virus (Howard 1986).      

https://en.wikipedia.org/wiki/Hepadnaviridae
https://en.wikipedia.org/wiki/Virion
https://en.wikipedia.org/wiki/Lipid
https://en.wikipedia.org/wiki/Icosahedron
https://en.wikipedia.org/wiki/Nucleocapsid
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Reverse_transcriptase
https://en.wikipedia.org/wiki/Hepatitis_B#cite_note-pmid15192795-36
https://en.wikipedia.org/wiki/Hepatocyte
https://en.wikipedia.org/wiki/HBsAg
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Figure 3: The Structure of Hepatitis B Virus was adopted from https:// 

virology -online.com/ Hepatitis B Virus Infection.htm. 

2.3.1.2.B Genome of HBV 

The genome of HBV is made of circular DNA, but it is unusual because the 

DNA is not fully double-stranded. One end of the full-length strand is linked to the viral 

DNA polymerase. The genome is 3020–3320 nucleotides long (for the full-length 

strand) and 1700–2800 nucleotides long (for the short length-strand) (Kay & Zoulim 

2007). The negative-sense (non-coding) is complementary to the viral mRNA. The viral 

DNA is found in the nucleus soon after infection of the cell. The partially double-

stranded DNA is rendered fully double-stranded by the completion of the (+) sense 

strand and removal of a protein molecule from the (−) sense strand and a short sequence 

of RNA from the (+) sense strand. Non-coding bases are removed from the ends of the 

(−) sense strand and the ends are rejoined. There are four known genes encoded by the 

genome, called C, X, P, and S. The core protein is coded for by gene C (HBcAg), and 

its start codon is preceded by an upstream in-frame AUG start codon from which the 

pre-core protein is produced. HBeAg is produced by proteolytic processing of the pre-

core protein. In some rare strains of the virus known as Hepatitis B virus precore 

mutants, no HBeAg is present (Buti et al. 2005) 

https://en.wikipedia.org/wiki/Genome
https://en.wikipedia.org/wiki/DNA
https://en.wikipedia.org/wiki/Double_helix
https://en.wikipedia.org/wiki/DNA_polymerase
https://en.wikipedia.org/wiki/Nucleotides
https://en.wikipedia.org/wiki/Messenger_RNA
https://en.wikipedia.org/wiki/Nucleus_(biology)
https://en.wikipedia.org/wiki/Cell_(biology)
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Molecule
https://en.wikipedia.org/wiki/RNA
https://en.wikipedia.org/wiki/Codon
https://en.wikipedia.org/wiki/Proteolysis
https://en.wikipedia.org/wiki/Hepatitis_B_virus_precore_mutant
https://en.wikipedia.org/wiki/Hepatitis_B_virus_precore_mutant
https://en.wikipedia.org/wiki/File:HBV.png
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The DNA polymerase is encoded by gene P. Gene S is the gene that codes for 

the surface antigen (HBsAg). The HBsAg gene is one long open reading frame but 

contains three in frame "start" (ATG) codons that divide the gene into three sections, 

pre-S1, pre-S2, and S. Because of the multiple start codons, polypeptides of three 

different sizes called largely (the order from the surface to the inside: pre-S1, pre-S2, 

and S), middle (pre-S2, S), and small (S) are produced (Glebe et al. 2007). There is a 

myristyl group, which plays an important role in infection, on the amino-terminal end 

of the preS1 part of the large (L) protein (Watashe et al. 2015). In addition to that, the 

N terminus of the L protein has virus attachment and capsid binding sites. Because of 

that, the N termini of half of the L protein molecules are positioned outside the 

membrane and the other half positioned inside the membrane (Carter 2013). 

The function of the protein coded for by gene X is not fully understood but it is 

associated with the development of liver cancer. It stimulates genes that promote cell 

growth and inactivates growth-regulating molecules (Li et al. 2010).      
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Figure 4: The Genome Organization of HBV. The genes overlap was adopted from 

https://en.wikipedia.org/wiki/hepatitis _B virus DNA_ polymerase. 

2.3.2 Hepatitis C Virus 

 2.3.2.1. A Structure of HCV 

Hepatitis C virus (HCV) is a small (55-65 nm in size), enveloped sense single-

strand virus, the family Flaviviridae (Kato et al. 2000). Hepatitis C virus particle 

consists of a lipid membrane envelope that is 55 to 65 nm in diameter (Dubuisson et 

al. 2014). Two viral envelope glycoproteins, E1, and E2 are embedded in the lipid 

envelope (Beeck & Dubuisson 2003). They take part in viral attachment and entry into 

the cell (Dubuisson et al. 2014).  Within the envelope is an icosahedral core that is 33 

to 40 nm in diameter (Kaito et al. 2006). Inside the core is the RNA material of the 

virus (Dubuisson et al. 2014).   

E1 and E2 are covalently bonded when embedded in the envelope of HCV and 

are stabilized by disulfide bonds. E2 is globular and seems to protrude 6 nm out from 

the envelope membrane according to electron microscope images (Kaito et al. 2006). 

These glycoproteins play an important role in the interactions hepatitis C has with the 

immune system. The hypervariable region 1 (HVR1) can be found on the E2 

https://en.wikipedia.org/wiki/hepatitis
https://en.wikipedia.org/wiki/Glycoprotein
https://en.wikipedia.org/wiki/File:HBV_Genome.svg
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glycoprotein (Dubuisson et al. 2014). HVR1 is flexible and quite accessible to 

surrounding molecules (Castelli et al. 2017).  HVR1 helps E2 shield the virus from the 

immune system. It prevents CD81 from latching onto its respective receptor on the virus 

(Basu et al. 2004). In addition, E2 can shield E1 from the immune system (Castelli et 

al. 2017). Although HVR1 is quite variable in amino acid sequence, this region has a 

similar chemical, physical, and conformational characteristic across many E2 

glycoproteins (Basu et al. 2004).  

 

 

Figure 5: Structure of Hepatitis C Virus was adopted from https:// virology -

online.com/ Hepatitis C Virus Infection.htm. 

2.3.2.2. B Genome of HCV 

Hepatitis C virus has a positive-sense single-stranded RNA genome. The 

genome consists of a single open reading frame that is 9600 nucleotide bases long 

(Kato 2000).  

At the 5' and 3' ends of the RNA are the UTR, that are not translated into proteins 

but are important to translation and replication of the viral RNA. The 5' UTR has 

https://en.wikipedia.org/wiki/RNA
https://en.wikipedia.org/wiki/Genome
https://en.wikipedia.org/wiki/Open_reading_frame
https://en.wikipedia.org/wiki/Nucleotide
https://en.wikipedia.org/wiki/Untranslated_region
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a ribosome binding site (Jubin 2001). Alternatively, an internal ribosome entry site 

(IRES) that initiates the translation of a very long protein containing about 3,000 amino 

acids. (The core domain of the HCV IRES contains a four-way helical junction that is 

integrated within a predicted pseudoknot (Berry et al. 2011). The confirmation of this 

core domain constrains the open reading frame's orientation for positioning on the 40S 

ribosomal subunit. The large pre-protein is later cleaved by cellular and 

viral proteases into the 10 smaller proteins that allow viral replication within the host 

cell or assemble into the mature viral particles (Dubuisson 2007).  

Structural proteins made by the hepatitis C virus include Core 

protein, E1, and E2; nonstructural proteins include NS2, NS3, NS4A, NS4B, NS5A, 

and NS5B.  

Figure 6: Summary of HCV genomic organization was adapted from https:// virology 

-online.com/ Hepatitis C. (Genomic organization of HCV. In Wikipedia.  

https://en.wikipedia.org/wiki/Ribosome
https://en.wikipedia.org/wiki/Internal_ribosome_entry_site
https://en.wikipedia.org/wiki/Internal_ribosome_entry_site
https://en.wikipedia.org/wiki/Hepatitis_C_virus_internal_ribosome_entry_site
https://en.wikipedia.org/wiki/Pseudoknot
https://en.wikipedia.org/wiki/Protease
https://en.wikipedia.org/wiki/E1_(HCV)
https://en.wikipedia.org/wiki/E2_(HCV)
https://en.wikipedia.org/wiki/NS2_(HCV)
https://en.wikipedia.org/wiki/NS3_(HCV)
https://en.wikipedia.org/wiki/NS4A
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2.4 Reservoir of Infection                             

2.4.1 Reservoir of Infection for HBV 

The reservoir of HBV is humans. Chimpanzees are susceptible, but an animal 

reservoir in nature has not been recognized. Closely related hepadnavirus is found in 

woodchucks, ducks, ground squirrels, and other animals, such as snow leopards and 

German herons; none cause disease in humans (David 2010). 

2.4.1 Reservoir of Infection for HCV 

The reservoir of HCV is humans; the virus has been transmitted experimentally 

to chimpanzees (David 2010). 

2.5 Mode of Transmission 

2.5.1 Mode of Transmission of HBV Infection 

 The route of transmission is parenteral, sexual, and exposure to HBsAg positive 

blood or other body fluids from carriers of HBV or from those who have acute hepatitis 

(Anwar et al. 2016). HBV can be transmitted via direct contact with blood, transfusion 

of blood and blood products, intravenous injections, and unprotected sex, the 

prevalence of risk factors differs from a society to another according to the norms and 

traditions of that society. Therefore, for the establishment of a public health plan to 

combat HBV infection, determining the risk factor of infection transmissions in society 

is of great importance (Hussein & Daniel 2017).  It can be transmitted parentally by 

mothers infected with HBV; percutaneous (e.g., IV drug use, accidental needle-stick 

punctures); or by mucosal exposure to infectious blood, blood products, or other body 

fluids (e.g., semen, vaginal secretions, saliva) (Lewis et al. 2014).   
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    Hepatitis B can be passed from an infected mother to her baby at birth. 

Worldwide, most people with Hepatitis B were infected with the virus as an infant 

(CDC 2016).  

2.5.2 Mode of Transmission of HCV Infection 

Transmission of HCV infection is mainly by exposure to infected devices and 

tools despite rigid hygienic control, infected blood or blood products, hemodialysis, 

intravenous (IV) drug abuse, and organ transplantation. The estimation of national 

prevalence and ways of transmission of HCV should be completed in order to allow the 

national authorities to prioritize preventive measures and have the best and most 

appropriate use of available resources (Ashkani-esfahani et al. 2017). Moreover, due 

to the great variety of human activities with potential exposure to blood, several 

possible biologic transmission models exist, such as from tattoos, piercings, 

barbershops, scarification rituals, circumcisions, and acupuncture (Monsalve-Castillo 

et al. 2012).  

2.6 Susceptibility 

2.6.1 Susceptibility of HBV         

Regarding the susceptibility to HBV infection in general, the disease is often 

milder and anicteric in children; in infants, it is usually asymptomatic. Persons with 

Down syndrome, lymph proliferative disease, HIV infection, and those on hemodialysis 

appear more likely to develop chronic HBV infection (Heymann 2010).  
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2.6.2 Susceptibility of HCV         

 In HCV, the susceptibility is general. The degree of immunity following 

infection is not known; repeated infections with HCV have been demonstrated in an 

experimental chimpanzee model (Heymann 2010). 

2.7 Risk Factor 

2.7.1 Risk Factor of HBV 

  Risk factors for HBV infection including, frequent exposure to blood, blood 

products, or other body fluids; exposure of health care workers: hemodialysis staff, 

oncology. and chemotherapy nurses, personnel at risk for needle sticks, operating room 

staff, respiratory therapists, surgeons, dentists; hemodialysis; male homosexual and 

bisexual activity; IV/injection drug use; close contact with a carrier of HBV; Travel to 

or residence in an area with uncertain sanitary conditions; multiple sexual partners; 

recent history of the sexually transmitted disease; receipt of blood or blood products 

(e.g., clotting factor concentrate) (Smeltzer et al. 2013). 

Pregnancy appears to be a potential risk factor for viral replication and leads to 

the extremely low immune status of pregnant women ( Jethwadk et al. 2016). Pregnant 

women are considered at a higher risk due to increased exposure to risk factors (as 

blood transfusion, intravenous drugs, or surgical procedures (El-shabrawi 2016).    

The risk of HBV transmission through the perinatal route depends on the 

presence of HBeAg in the blood of mothers infected with HBV. Reports from the 

African continent have documented that children born to mothers seropositive for both 

HBsAg and HBeAg are thought to have a pooled risk of 38.3% getting the infection if 

not given appropriate immune prophylaxis ( Tecle et al. 2018).  
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HBV positive mothers with an HBsAg positive status can vertically transmit the 

infection to their infants. This risk of transmission may increase if the mother develops 

the HBV infection during the third trimester of pregnancy (Ahmad 2016). 

2.7.2 Risk Factor of HCV 

Risk factors for HCV infection include blood transfusion and blood products 

from non-tested blood donors; organ transplantation from infected donors, 

administration of drugs with contaminated syringes, hemodialysis, and occupational 

exposure to blood, perinatal infection, and sexual transmission (Monsalve-Castillo et 

al. 2012).  

Epidemiological surveys on the roles of potential risk factors, such as injections 

for medications, vaccinations, medical procedures, tattooing, and injection outside of 

medical settings, have shown a wide geographical variation with major implications for 

the populations and potential management, prevention, and control plans (Ashkani-

esfahani et al. 2017).    

2.8 Incubation Period 

2.8.1 Incubation Period of HBV  

The incubation period for HBV infection is six weeks to six months (Anwar & 

Imran 2016). HBV has a long incubation period. It replicates in the liver and remains 

in the serum for relatively long periods, allowing transmission of the virus. HBsAg 

appears in the circulation in 80% to 90% of infected patients 1 to 10 weeks after 

exposure to HBV and 2 to 8 weeks before the onset of symptoms or an increase in 

transferase levels. Patients with HBsAg that persists for 6 months or longer after acute 

infection are considered HBsAg carriers (Smeltzer et al. 2013). 
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2.8.2 Incubation Period of HCV  

The incubation period for HCV infection varies from 14 to 180 days. Following 

acute infection, which is usually asymptomatic or occurs as a mild clinical disease, 

chronic HCV infection develops in 75%–85% of patients (Kizilates et al. 2016).        

2.9 Clinical Manifestations 

2.9.1 Clinical Manifestations of HBV                                                 

Many people with Hepatitis B do not have symptoms and do not know they are 

infected. If symptoms occur, they can include fever, feeling tired, not wanting to eat, 

upset stomach, throwing up, dark urine, grey-colored stool, joint pain, and yellow skin 

and eyes (CDC 2016). 

Clinical signs and symptoms of HBV infection during the acute phase are the 

same as those of HAV infection. Arthralgia, high fever, and rash are hallmark signs of 

an acute HBV infection (Morton & Fontaine 2017). The patient may have a loss of 

appetite, dyspepsia, abdominal pain, generalized aching, malaise, and weakness. 

Jaundice may or may not be evident. If jaundice occurs, light-colored stools and dark 

urine accompany it. The liver may be tender and enlarged to 12 to 14 cm vertically. The 

spleen is enlarged and palpable in a few patients; the posterior cervical lymph nodes 

may also be enlarged. Subclinical episodes also occur frequently (Smeltzer et al. 2013). 

2.9.2 Clinical Manifestations of HCV   

Patients with HCV infection may present with a variety of symptoms that are 

not necessarily related to liver diseases, such as fatigue, arthralgia, myalgia, or Sicca-

like syndrome. These symptoms can be related to the EHMs of HCV infection (Howard 

et al. 2014). 
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2.10 Co-infection 

HBV/HCV co-infection was related to a longer time on hemodialysis, longer 

duration of infection, and a history of blood transfusion (Xiong et al. 2016). Persons at 

risk for HCV infection are also at risk for HBV and HIV infections. About 30% to 40% 

of HIV-infected patients also have HCV. This high rate of co-infection is primarily 

related to IV drug use. Co-infection with HIV and HCV places the patient at greater 

risk for progression to cirrhosis (Lewis et al. 2014).  

2.11. Pathogenesis 

2.11.1 Pathogenesis of HBV Infection during Pregnancy 

HBV mothers had an increased risk of gestational diabetes mellitus, antepartum 

hemorrhage, and threatened preterm labor, hepatitis B seropositive pregnant women 

had higher rates of preterm deliveries, premature rupture of membranes, placental 

abruption, labor induction, and cesarean deliveries, as also of Perinatal mortality, 

congenital malformations, and low birth weight. Most of these women did not have 

cirrhosis or portal hypertension, suggesting that the obstetric complications were related 

to a chronic inflammatory state. Chronic HBV infection is associated with increased 

levels of pro-inflammatory cytokines, such as IL-2, IL-6, IL-10, macrophage migration 

inhibitory factor, and tumor necrosis factor-alpha (Kumar et al. 2010). 

Chronic HBV infection in pregnancy presents a unique challenge, because of 

the existence of a complex relationship between the physiological changes of pregnancy 

and the pathophysiological response of the body to HBV. Thus, HBV-infected pregnant 

women may have varied clinical presentations (Kumar et al. 2010). 

https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Xiong%2C+H
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2.11.2 Pathogenesis of HCV Infection during Pregnancy  

The pathogenesis of HCV infection during pregnancy remains poorly 

understood. During pregnancy, the maternal immune system must at the same time 

develop tolerance to paternal alloantigen to prevent maternal immune aggression 

against the fetus and maintain active immunity against HCV to protect both mother and 

fetus from infection (Nasr & Farouk 2019).  

2.12 Complications  

2.12.1 Complication of HBV during Pregnancy 

Viral hepatitis during pregnancy is associated with a high risk of maternal 

complications. It has a high risk of vertical transmission and it is the leading cause of 

maternal death (Ahmad 2016). 

Viral hepatitis in pregnancy can lead to coagulation defects, postpartum 

hemorrhage, organ failure, high maternal mortality, and poor outcomes of their 

newborns, such as stillbirths, neonatal deaths, acute and chronic liver disease, and 

hepatocellular carcinoma. So early diagnosis and treatment is required for better 

management of the patients (Dv et al. 2016). 

HBV causes an acute or chronic infection. Adults with normal immunity 

experience infection at a rate of 94%-98% after exposure to the virus and acquire 

permanent immunity with neutralizing antibodies. However, immunosuppressed 

individuals, such as patients who are infected often develop chronic infection (Kizilates 

et al. 2016). 
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2.12.2 Complication of HCV during Pregnancy 

Viral hepatitis C during pregnancy is associated with a high risk of maternal 

complications. HCV-positive pregnant women appear to be at risk for adverse neonatal 

and maternal outcomes. Pregnancy does not affect the clinical course of acute or chronic 

hepatitis C, although several studies have shown improvement in biochemical markers 

of liver damage in HCV-positive women during pregnancy. Vertical transmission of 

the hepatitis C virus from mother to neonate occurs in 3-10% of pregnancies 

complicated by maternal HCV infection and is the leading cause of pediatric chronic 

HCV infection. The risk of vertical transmission of HCV appears to be related to the 

level of viremia in the pregnant mother and not to the route of infection (Nasr & Farouk 

2019). 

Chronic hepatitis C virus (HCV) infection, which affects 130–150 million 

people worldwide, is one of the leading causes of liver cirrhosis and hepatocellular 

cancer, as well as a leading indication for liver transplantation in developed countries 

(WHO 2015). In addition, several extra-hepatic complications, such as dermatologic, 

rheumatologic, and hematologic disorders, are associated with chronic HCV (Jukic et 

al. 2017). They are also well documented in patients with chronic HCV. However, it is 

not clear whether and to what extent chronic HCV infection affects the development 

and progression of chronic kidney disease (CKD) at a population level (Li & Lo 2015). 

2.13 Diagnosis  

2.13.1 Diagnosis of HBV Infection  

The diagnosis of HBV infection is typically based on the evaluation of 

serological and Virological markers of HBV in serum as well as the evaluation of 

biochemical and histological markers of the liver (Keeffe et al. 2006).  
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2.13.1.1Biochemical Assays      

The biochemical assessment of liver function includes total and direct bilirubin (TSB), 

alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline 

phosphatase (ALP), total protein, albumin, globulin, and coagulation profile (Burakoff 

2020). 

2.13.1.2 Serological Diagnosis of HBV    

   The most useful detection methods are Rapid Diagnosis Test and ELISA for 

detecting HBV antigens or antibodies (Jawetz et al. 2007). The detection of serological 

markers is based on the Ag-Ab reaction, therefore divided into two classes, detection 

of Ags or detection of Abs.   

2.13.1.2.1 Rapid Diagnosis Test  

A rapid diagnostic test, which is endorsed by the WHO can detect HBV 

detection of Ags or detection of Abs in the blood, antibodies are produced by the 

immune cells that your body uses to fight infection. This test has several advantages. It 

only requires a small amount of blood, it can be done without a lab, and it does not need 

to be performed by healthcare workers who have extensive training. The WHO 

describes it as similar to a pregnancy test. The results are ready in about 20 minutes. If 

you test positive for HBV with a rapid diagnostic test, it is recommended that you have 

a different test to confirm your diagnosis because the rapid diagnostic test can show 

antibodies even if you have effectively fought off the infection but do not have a current 

infection detection of Abs in the blood, antibodies are produced by the immune cells 

that your body uses to fight infection (WHO 2020).   

https://www.who.int/medicines/news/prequal_hvc/en/
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2.13.1.2.2 Enzyme linked Immunosorbent Assay (ELISA)  

ELISA for detecting HBV antigens or antibodies based on Ag-Ab reaction, 

therefore divided into two classes, detection of Ags or detection of Abs (Jawetz et al. 

2007). 

2.13.1.2.2. A Detection of HBV Antigens 

2.13.1.2.2. A.1 Detection of HBsAg     

Hepatitis B surface antigen is the first serological marker to appear after 

infection. Its persistence for more than 6 months indicates CHB infection (Keeffe et al. 

2006). HBsAg appears at an average of 6-8 weeks after exposure, 1-3 weeks before 

ALT becomes abnormal and 3-5 weeks before the onset of symptoms or jaundice (Alter 

2003). This Ag can be detected by many techniques; the commonly used ones are 

radioimmunoassay (RIA) and enzyme immunoassay. Since many immunoassays use 

monoclonal antibodies directed against the “a” determinant, amino acid substitution in 

this region may account for false-negative results in an immunoassay (Levicnic-

Stezinar 2004). Thus, diagnosticians and the health care industry need to increase their 

awareness of HBsAg mutation and how these mutants may alter current diagnostic and 

treatment algorithms (Coleman 2006). 

2.13.1.2.2. A.2 Detection of HBeAg   

The presence of HBeAg indicates active viral replication. However, its absence 

cannot be assumed to equate to the absence of viral replication because HBeAg is not 

detectable in patients with HBeAg-negative HBV infection (Keeffe et al. 2006).  

Highly sensitive assays, such as passive hemagglutination and RIA have demonstrated 

that HBeAg appears simultaneously or within a few days of the appearance of HBsAg 
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in all or almost primary infection (Jawetz et al. 2007). In CHB infection, HBeAg may 

persist for years before seroconversion to anti-HBe (Saab & Martin 2000). 

2.13.1.2.2. A.3 Detection of HBcAg     

  Hepatitis B core antigen is an intracellular antigen that is expressed in infected 

hepatocytes. It is not detectable in serum (Lin & Kirchner 2004).  

2.13.1.2.2 B Detection of HBV Antibodies 

2.13.1.2.2 B.1 Anti-HBs Antibodies    

Replace HBsAg as AHB infection is resolving. It generally persists for a 

lifetime in over 80 % of patients and indicates immunity (Hollinger & Liang 2001). 

Occasionally, anti-HBs and HBsAg are both detectable in patients with CHB infection, 

a finding of no known significance (Keeffe et al. 2006). Anti-HBs may not be detectable 

until after a window period of several weeks to months (Berenguer & Wright 2002). 

This marker is acquired through natural HBV infection, vaccination, or passive 

antibody immunization (Lin & Kirchner 2004). The level of circulating anti-HBs is 

used to determine the effectiveness of vaccination and in the USA an antibody level of 

10 ml u / ml or higher indicates immunity (Schiff 2004).  

2.13.1.2.2 B.2 Anti-HBc Antibodies     

  It is the first antibody to appear. Demonstration of anti-HBc in serum indicates 

HBV infection, current or past. Anti-HBc IgM is present in high titer during acute 

infection and usually disappears within 6 months, and although it can persist in some 

cases of chronic infection, this test may therefore reliably diagnose AHB infection 

(Hollinger & Liang 2001). High levels of IgM-specific anti-HBc are frequently 

detected at the onset of illness because this antibody is directed against. The 27 nm 
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internal core component of HBV and it is the appearance in the serum that indicates 

viral replication (Jawetz et al. 2007).  

Anti-HBc IgG predominates after 6 months and generally persists indefinitely 

in patients who have recovered from HBV infection. Anti-HBc IgG present in virtually 

all patients who have ever been exposed to HBV (Hollinger & Liang 2001; Lin & 

Kirchner 2004). Anti-HBc total is used with anti-HBs and HBsAg for screening 

populations at risk (Schiff 2004). 

2.13.1.2.2 B.3 Anti-HBe Antibodies     

Hepatitis Be Ag is replaced by anti-HBe, signaling the start of the resolution of 

disease. Anti-HBe levels often are no longer detectable after 6 months (Jawetz et al. 

2007). Its presence in CHB infection indicates the onset of the non-replicative phase 

(Saab & Martin 2000; Lin & Kirchner 2004). Generally, HBeAg seroconversion to 

anti-HBe has been considered the endpoint for HBV therapy for HBeAg-positive (wild 

type) patients, because it has shown to be associated with a lower risk for disease 

progression, although not protective against later development of HCC (Keeffe et al. 

2006). 

2.13.1.3 Polymerase Chain Reaction Technique (PCR) 

Hepatitis B virus DNA detection based on a nested PCR approach can detect as 

few as 102 -103genome copies (Schutten & Niesters 2001). It is at least 10 times more 

sensitive than dot blot assays for HBV-DNA (Soni et al. 1994). The amount of HBV-

DNA in serum is a measure of the level of viral replication. Previously, serum HBV-

DNA testing was performed using non-amplified hybridization. These assays (Dot blot 

hybridization, Liquid hybridization, North blot, and branched DNA assays) have a limit 
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of quantification of 105-106copies / ml and should no longer be used for routine 

management of patients with CHB infection (Keeffe et al. 2006). 

Serological profiles fall outside of the classical pattern. The molecular testing 

of HBV consists of two categories. First, HBV-DNA quantification assays that measure 

the amount of HBV-DNA in peripheral blood, which reflects the level of HBV 

replication (viral load) in the liver. Second, the assays that identify sequences or motifs 

of clinical or pathophysiological importance in the HBV genome (Pallier et al. 2006).   

  2.13.2 Diagnosis of HCV Infection  

HCV infection shows signs and symptoms that are very similar to those of other 

infections early on, can be confirmed with antibody tests and detection of the virus in 

the blood. If you have been exposed to HCV, or if you have signs that suggest you may 

have HCV infection, you should be tested for the infection (Burakoff 2020). 

2.13.2.1 Biochemical Assay   

The biochemical assessment of liver function includes total and direct bilirubin 

(TSB), alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline 

phosphatase (ALP), total protein, albumin, globulin, and coagulation profile (Burakoff 

2020). 

2.13.2.2 Serological Diagnosis of HCV  

2.13.2.2.1 Rapid Diagnostic Test  

This is a rapid diagnostic test, which is endorsed by the WHO can detect HCV 

antibodies in the blood, antibodies are produced by the immune cells that your body 

uses to fight infection. This test has several advantages. It only requires a small amount 

of blood, it can be done without a lab, and it does not need to be performed by healthcare 
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workers who have extensive training. The WHO describes it as similar to a pregnancy 

test. The results are ready in about 20 minutes. If you test positive for HCV with a rapid 

diagnostic test, it is recommended that you have a different test to confirm your 

diagnosis because the rapid diagnostic test can show antibodies even if you have 

effectively fought off the infection but do not have a current infection (WHO 2020). 

2.13.2.2.2 Enzyme-linked Immunosorbent Assay (ELISA)  

HCV infections are confirmed by a blood test that detects antibodies specific to 

the virus. The test is very sensitive, but not very selective in looking for antibodies, so 

a positive ELISA might not be correct. On average, it takes four to ten weeks for the 

body to produce enough antibodies for a test to be considered accurate (CDC 2019). 

ELISA is considered the gold standard in HCV antibody testing, but, like the rapid test, 

results may be positive even if you are not infected if you have been infected and 

effectively fought off HCV in the past (Burakoff 2020). 

2.13.2.3 Polymerase Chain Reaction Technique (PCR) 

HCV RNA PCR test is conducted through a process called polymerase chain 

reaction (PCR). There are two approaches to this process: qualitative and quantitative 

(Jewell 2020). 

2.13.2.2.3. A HCV RNA Qualitative Test 

1. This test is often used to make an HCV diagnosis. It confirms whether you have 

the virus in your body, but it doesn’t reveal how much of the virus is present. 

2. The qualitative test is often the second test that a doctor will use to confirm 

whether HCV is present in the blood. It typically follows the HCV antibody test.  

3. The antibody test indicates whether your body is making antibodies to fight off 

an HCV infection. If you test positive for HCV antibodies, your doctor will use 

https://www.who.int/medicines/news/prequal_hvc/en/
https://www.healthline.com/authors/tim-jewell
https://www.healthline.com/health/hepatitis-c-antibody
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HCV RNA PCR testing to confirm and measure the amount of HCV in your 

blood. 

4. Your doctor may also recommend a similar qualitative test known as 

transcription-mediated amplification (TMA) test. Some research Trusted Source 

suggests that it’s a much more sensitive detection test for HCV. Your doctor may 

not think that it is necessary for you if the PCR test gives sufficient results (Jewell 

2020). 

2.13.2.4.2 HCV RNA Quantitative Testing  

1. This test method measures the exact amount of the HCV in your blood in 

international units per milliliter (IU/mL). This number determines whether you 

have a high or low viral load. 

2. The quantitative test is useful for monitoring the amount of HCV in your blood 

over time or measuring your response to treatment intended to reduce your viral 

load.  

3. Once the measurement of your viral load drops to 15 IU/mL or fewer, the amount 

of the virus is considered undetectable. At this point, the qualitative test can 

confirm whether the virus is no longer in your body or if only a small amount is, 

still present (Jewell 2020). 

 

https://pubmed.ncbi.nlm.nih.gov/15780807
https://www.healthline.com/authors/tim-jewell
https://www.healthline.com/health/hepatitis-c/full-medication-list
https://www.healthline.com/health/hepatitis-c/full-medication-list
https://www.healthline.com/authors/tim-jewell
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2.14 Treatment 

2.14.1 Treatment of HBV Infection 

Treatment of chronic HBV infection during pregnancy is mostly supportive. 

Patients need to be monitored periodically with liver function tests during pregnancy. 

A small subset of HBV infected women with rapidly progressive chronic liver disease 

may be treated with antiviral medications (Navabakhsh et al. 2011).  

Seven antiviral medications are currently FDA-approved for the treatment of 

hepatitis B. A more thorough discussion of these medications and recommendations for 

treatment can be found in the evidence-based guidelines developed by the American 

Association for the Study of Liver Diseases Practice Guidelines Committee Apuzzio et 

al. 2012)  

Table 1: Approved Therapies for Treatment of Hepatitis B* 
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Therapies for the Treatment of Hepatitis B table were adopted from (Apuzzio et al. 

2012). 

The American College of Gastroenterology (ACG) and AASLD guidelines both 

strongly recommend initiation of antivirals in highly viremia patients at 28–32 weeks 

of gestation to reduce MTCT (Ayoub & Cohen 2016). 

The main goal of antiviral therapy in pregnant patients is to reduce the rates of 

vertical transmission. Immunoprophylaxis with HBIG and HBV vaccination 

immediately after birth that is followed by completion of the vaccination series has been 

used to prevent MTCT in the setting of HBsAg-positive mothers (Ayoub & Cohen 

2016).     
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  The American College of Gastroenterology (ACG) and AASLD guidelines both 

strongly recommend initiation of antivirals in highly viremia patients at 28–32 weeks 

of gestation in order to reduce MTCT. The main goal of antiviral therapy in pregnant 

patients is to reduce the rates of vertical transmission. Immunoprophylaxis with HBIG 

and HBV vaccination immediately after birth that is followed by completion of the 

vaccination series has been used to prevent MTCT in the setting of HBsAg-positive 

mothers (Ayoub & Cohen 2016).   

The Approved Therapies for the Treatment of Hepatitis B table was adopted from 

(Apuzzio et al. 2012) 

Table 2: Treatment Option for Chronic HVB in Pregnant 
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2.14.2 Treatment of HCV Infection 

Recent advances in hepatitis C therapy have made a huge impact on the lives of 

people who have the infection, particularly when you consider that HCV was only 

officially identified in 1989. Direct-acting antivirals (DAAs) produce cure rates of as 

high as 99 percent in some groups. DAAs generally work by interrupting the life cycle 

of the virus. Other medications can also be used along with DAAs, and a liver transplant 

may be an option for some people with late-stage HCV infection is generally 

recommended when a person shows signs of liver inflammation. The course and 

duration of therapy are determined by the genotype of a person’s virus, as well as the 

diagnosed stage of infection (Burakoff 2020). 

The most common Direct-acting antivirals (DAAs) include Epclusa 

(sofosbuvir/velpatasvir), Sovaldi (sofosbuvir), Zepatier (elbasvir/grazoprevir), 

Daklinza (daclatasvir) and Mavyret (glecapravir, pibrentasvir) (Burakoff 2020). 

2.15 Prevention 

2.15.1 Prevention of HBV Infection 

HBsAg-positive women who are pregnant should inform their providers, so 

hepatitis B immune globulin (HBIG) and hepatitis B vaccine can be administered to 

their newborn immediately after delivery. HBIG and concurrent hepatitis B vaccine are 

95% efficacious in the prevention of perinatal transmission of HBV; the efficacy is 

lower (i.e., 85%) for maternal carriers with very high serum HBV DNA levels. In areas 

where HBIG is unavailable or in circumstances of severe maternal viremia, some 

studies suggest that antiviral treatment (with lamivudine and, more recently, 

telbivudine) during late pregnancy can safely reduce perinatal HBV transmission 

(Thomas. et al. 2014). 

https://www.verywellhealth.com/list-of-approved-hepatitis-c-drugs-3576465
https://www.verywellhealth.com/what-is-a-sustained-virologic-response-or-svr-1760132
https://www.verywellhealth.com/what-is-a-sustained-virologic-response-or-svr-1760132
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The mainstay of perinatal HBV infection prevention is a combination of active 

and passive immunization for exposed infants. Before the development of an HBV 

vaccine, HBV immunoglobulin (HBIG) alone, administered within 12 hours of 

delivery, was shown to be effective in providing transient passive immunity, but 25% 

of infants became infected through household contact by 1 year of age (Smfm et al. 

2016). 

2.15.2 Prevention of HCV Infection  

Unfortunately, there is no vaccine to prevent hepatitis C. To reduce your risk of getting 

hepatitis C: 

1. Injection drug use is the most common way people get hepatitis C. Avoid 

injecting drugs to reduce your risk. If you do inject drugs, use sterile injection 

equipment. Avoid reusing or sharing. 

2. Avoid sharing personal care items that might have blood on them (razors, 

toothbrushes, nail clippers). 

3. If you are a health care or public safety worker, follow universal blood/body 

fluid precautions and safely handle needles and other sharps. 

4. Consider the risks if you are thinking about tattooing, body piercing, or 

acupuncture – are the instruments properly sterilized? 

5. If you are having sex with more than one partner, use latex condoms correctly 

and every time to prevent the spread of sexually transmitted diseases, 

including hepatitis C (https://www.sfcdcp.org/, (2020).  

https://www.sfcdcp.org/,%20(2020)
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2.16 Previous Studies  

A retrospective comparative study was carried out regarding servo-prevalence 

of   HBV and HCV among pregnant women attending the antenatal clinics of Konya 

Dr. Ali Kemal Beliani Gynecology and Children Hospital, Turkey, 2016. The results of 

this study showed that the prevalence of HBsAg and anti-HCV were   0.2% and 15.4%, 

respectively, while anti- HBsAg was 28.8% (Gündem et al. 2016). 

A retrospective study was carried out regarding investigating the prevalence of 

HIV, HBV, and HCV infection within an obstetric population in north India, 2015.the 

result of this study showed that the prevalence of HBV and HCV was 0.36% and 0.84%, 

respectively (Malhotra et al. 2015). 

A cross-sectional study was conducted regarding Hepatitis B Virus Infections 

and Associated Factors among Pregnant Women Attending Antenatal Care Clinic at 

Deder Hospital, Eastern Ethiopia, 2015. The result of this study showed that the 

prevalence of HBV was 6.9% (Umare et al. 2015). 

A cross-sectional study was conducted regarding the prevalence and factors 

associated with hepatitis B virus and hepatitis C virus infections among pregnant 

women in the Asante Akim North Municipality, in the Ashanti region of Ghana, 2015.  

The results of this study showed that the prevalence of HBV and HCV was 9.5 %, and 

7.7 %, respectively (Ephraim et al. 2015).    

A study for investigating the prevalence and possible predisposing factor for 

hepatitis B and C viruses was conducted among pregnant women registered for 

antenatal care in a Rural Clinic in Northern Nigeria,2014. The results of this study 

showed that the prevalence of HBV was 8.7%, HCV 3.0%, and HBV-HCV co-infection 

was 1.0% (Grace et al. 2014). 
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A cross-sectional study regarding investigating seropositive of hepatitis B, 

hepatitis C among pregnant women was conducted in central Sudan,2014. The results 

of this study showed that the prevalence of HBV and HCV was 5.1% and 1.3%, 

respectively (Osman et al. 2014). 

A cross-sectional study regarding the Seroepidemiology of Hepatitis B and C 

Virus Infections among Pregnant Women was carried out Attending Antenatal Clinic 

in Selected Health Facilities in East Wollega Zone, West Oromia, Ethiopia, 2014. The 

results of this study showed that the prevalence of HBV and HCV was 2.4%and 6.7 %, 

respectively (Dabsu et al. 2014). 

A cross-sectional study regarding the Seroprevalence of hepatitis B surface 

antigen and anti HCV antibody and its associated risk factors was conducted among 

pregnant women attending the maternity ward of Feige Hiwot Referral Hospital, 

northwest Ethiopia, 2014.the result of this study showed that the prevalence of HBV 

and HCV was 4.4 and 0.26 %, respectively (Molla et al. 2014).  

 A Cross-sectional study regarding the frequency of hepatitis B viral markers was 

conducted among pregnant women attending Gynecology and Obstetrics, Military 

Hospital Rawalpindi,2013. The results of this study showed that the frequency of HBV 

was 4.69% (Anwar et al. 2013). 

A cross-sectional study regarding Sero-prevalence for Hepatitis B virus among 

pregnant women was conducted attending an antenatal clinic in Juba Teaching 

Hospital, Republic of South Sudan,2013. The results of this study showed that the 

seroprevalence of HBV was 11% (Kirbak et al. 2013). 
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A cross-sectional study regarding the prevalence of Hepatitis B Surface Antigen 

(HBsAg) and its Influencing Factors was conducted in Pregnant Women Referring to 

Healthcare Centers care of Dehloran city, Iran, 2012. The results of this study showed 

that the prevalence of HBsAg was 0.59% (Kheiri et al. 2012). 

A cross-sectional study was carried out on the prevalence of HBV and HCV 

infections among pregnant women in the antenatal clinic of the University of Benin 

Teaching Hospital, in Nigeria,2011. The results of this study showed that the prevalence 

of HBV and HCV was 12.5%, and 3.6%, respectively (Ugbebor et al. 2011). 

A cross-sectional study was conducted on the prevalence and factors associated 

with hepatitis B virus infections among pregnant women in seven provinces in Iran 

,2011. The results of this study showed that the prevalence of HBsAg 1.2%.  and 

hepatitis B e-antigen 11% (Shoghli et al. 2011). 

A cross-sectional study regarding the prevalence of Hepatitis B Infection was 

conducted among pregnant women at Khartoum Teaching Hospital, Sudan,2010. The 

results of this study showed that the prevalence of HBV was 7.5% (Abuelgasim et al. 

2010). 

A cross-sectional study regarding the seroprevalence of hepatitis B virus 

infection among was conducted antenatal clinic attendees at a tertiary hospital in Dar 

es Salaam, Tanzania,2010. The results of this study showed that the prevalence of 

HBsAg was 3.9% (Rashid et al. 2010).  

A cross-sectional study regarding the seroprevalence and associated risk factors 

for markers of HBV (hepatitis B surface antigen; HBsAg) and anti-HCV antibody was 

conducted among pregnant women at Al-Thawra Hospital in Sana’a, Yemen, 2013.  
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The results of this study showed that the prevalence of HBV and HCV was 10.8% and 

8.5 %, respectively (Murad et al. 2013). 

A retrospective study was carried out regarding the Blood Bank Unit of the 

University of Science and Technology Hospital (USTH), Sana`a, Yemen, 2010. The 

results of this study showed that the frequencies of HBV and HCV among blood donors 

were 1.72% and 1.05%, respectively (Sultan et al. 2010). 

A cross-sectional study was conducted regarding the frequency of anti-HCV, 

HBsAg, and related risk factors in pregnant women at Nishtar Hospital, Multan 

Pakistan,2010. The results of this study showed the frequencies (7.0%) of anti-HCV 

positive and (4.60%) were positive for HBsAg (Taseer et al. 2010). 

A cross-sectional study was conducted regarding the seroprevalence of hepatitis 

B among pregnant women attending maternal and child health centers in Shebin El-

Kom district (Menoufia governorate), Egypt,2014. The results of this study showed 

(2.3%) of HBV (El Sayed et al. 2014). 

A filed analysis study was conducted regarding the Hepatitis B virus and 

hepatitis C virus seroprevalence in rural areas of the southwestern region of 

Turkey,2007. The results of this study showed (2.5%) were HBsAg-positive, (16.2%) 

were anti-HBs-positive, and (1.0%) were anti-HCV-positive (Akcam et al.2007). 

A descriptive cross-sectional, quantitative study regarding Hepatitis B and C in 

pregnant women attended by a prenatal program in a University at the hospital in Rio 

De Janeiro, Brazil,2013. The results of this study showed HBsAg (1.9%), anti-HBs 

(35.9%), and anti-HCV patients (1.3%) (Barros et al. 2013).  

http://www.mmj.eg.net/searchresult.asp?search=&author=Mahmoud+El+Sayed+Abo%2DSalem&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://pubmed.ncbi.nlm.nih.gov/?term=Akcam+FZ&cauthor_id=18945630
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A cross-sectional study conducted regarding Open access Preliminary study of 

seroprevalence and risk factors for hepatitis B infection in pregnant women in 

Lubumbashi, Democratic Republic of the Congo, 2016. The results of this study 

showed that, the HBsAg positive 1.48% ( Ngalula et al.2016).  

A cross-sectional study was conducted regarding the Sero-prevalence of 

hepatitis B virus and associated factors among pregnant women in Gambelia Hospital, 

South Western Ethiopia, 2017. The results of this study showed that HBsAg was 

detected by 7.9% (Tanga et al. 2017). 

A cross-sectional study was conducted regarding the prevalence of Hepatitis B 

Virus Infection and Associated Seromarkers among Pregnant Women in Eritrea, 2016. 

The results of this study showed that the serological markers showed (3.2%) were 

positive for HBsAg indicating an active infection and (3.9%) positive for HBeAg 

indicating increased infectivity. It was noted that (17.4%) of the HBsAg positive. 

(Nohom et al. 2016). 

A cross-sectional study was conducted regarding the pattern of hepatitis virus 

infection among pregnant women and their newborns at the Women's Health Center of 

Assiut University, Upper Egypt, 2010. The results of this study showed that 6.4% were 

HCV positive, 4.0% were HBV positive, and 1.0% were both (Zahran et al. 2010). 

A cross-sectional study conducted regarding the hepatitis B virus and hepatitis 

C virus in pregnant women at Omdurman Maternity Hospital in Sudan ,2007. The 

results of this study showed that the HBsAg was detected at 5.6%, Anti-HCV was 

detected in 0.6% (ElSheikh et, al. 2007). 
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A cross-sectional study was conducted regarding Seroprevalence and correlates 

of HIV, syphilis, and hepatitis B and C virus among intrapartum patients in Kabul, 

Afghanistan, 2006. The results of this study showed that the HBsAg was 1.53% and 

anti-HCV was 0.31% (Todd et al. 2006). 

A cross-sectional study was conducted regarding the screening of pregnant 

Saudi women for hepatitis B surface antigen, 2004. The results of this study showed 

that the HBsAg was 2.6% and HBeAg was 0.15% (Al-Mazrou et al. 2004). 

A cross-sectional study was conducted regarding Screening Hepatitis B virus 

sero-prevalence among pregnant females in Saudi Arabia,2008. The results of this study 

showed that the HbsAg 1.6% (Alrowaily et al. 2008). 

A cross-sectional study was conducted regarding Hepatitis C Virus Infection 

during Pregnancy in Upper Egypt ,2016. The results of this study showed that HCV 

1.4% (Edessy et al. 2016).     

A cross-sectional study was carried was regarding Seroprevalence and risk 

factors of hepatitis B and C infections among pregnant women, Lucknow, Uttar 

Pradesh, India, 2020. The result of this study showed HBsAg 5.8% were and HCV 1.7% 

(Jahan et al. 2020). 

A cross-sectional study was carried out regarding Prevalence, Infectivity, and 

Associated Risk Factors of Hepatitis B Virus among Pregnant Women in Yirgalem 

Hospital, Ethiopia, 2018. The result of this study showed that HBsAg was 7.2%, 38.8% 

were positives for HBeAg, and HIV infection was 10.1% (Amsalu et al. 2018).  

A cross-sectional study regarding Sero-prevalence for Hepatitis B virus among 

pregnant women was conducted on attending an antenatal clinic in Juba Teaching 
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Hospital, Republic of South Sudan,2013. The results of this study showed that the 

seroprevalence of HBV was 11% (Kirbak et al. 2013). 

Cross-sectional study was carried out regarding Hepatitis B virus infection 

amongst pregnant women in North-eastern Nigeria,2008. The results of this study 

showed that the Positive HBsAg (8.2%) (Olokoba et al. 2008). 

A cross-sectional study was carried out regarding Prevalence and Risk Factors 

of Hepatitis B Virus in Jazan Region, Saudi Arabia, 2009. The results of this study 

showed that the prevalence of HBV was (8.3%) (Ageely et al. 2009). 
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CHAPTER III: OBJECTIVES OF THE STUDY AND HYPOTHESIS 

3.1 General Objective  

The general objective of this study is to determine the sero-prevalence and 

associated risk factors of hepatitis B and C among pregnant women attending obstetrics 

and gynecology clinics for antenatal care in Saleh Babker Welfare Hospital Alaeen 

Valley, Hadhramout Governorate, Yemen.   

3.2 Specific Objectives  

The specific objectives of this study are as follows: 

1. To calculate the sero-prevalence of hepatitis B and C viral infection among 

pregnant women attending obstetrics and gynecology clinic for antenatal care 

in Saleh Babker Welfare Hospital Alaeen Valley, Hadhramout Governorate.  

2. To verify if there is an association between demographical characteristics of 

pregnant women and sero-prevalence of hepatitis B and C viral infection among 

them. 

3. To identify the associated factors influencing the transmission of HBV among 

pregnant women in the study area.  

4. To determine the associated factor influencing transmission HCV among 

pregnant women in the study area.  

5. To examine the relationship between sero-prevalence HBV and HCV infection 

and associated factors. 
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3.3 HYPOTHESIS   

1. There is no statistical significant association between the demographical 

characteristics of pregnant women and the sero-prevalence of hepatitis B and C 

viral infection. 

2. There is no statistical significant association between the associated risk factors 

of pregnant women and the sero-prevalence of hepatitis B and C viral infection. 
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CHAPTER IV: RESEARCH METHODOLOGY 

4.1. Study Design  

In order to achieve the mentioned objectives, hospital-based descriptive cross-

sectional study was conducted among pregnant women attending obstetrics and 

gynecology clinics for antenatal care in Saleh Babker Welfare Hospital, Alaeen Valley, 

Hadhramout Governorate, Yemen during the study period Mars-June, 2019.  

4.2. Study Setting  

  Alaeen Valley is a valley located in the middle of the province of Hadhramout 

governorate, Yemen. Alaeen Valley is a part of a district called Alaeen Valley and 

Hurrah. It consists of 30 villages, and it covers an area of 2340 km2 with an estimated 

population 13,984 (Male 4,270, Female 4,920, Children 2,556) (Valley and Hurrah 

2018). Alaeen Valley lies at altitude 1,033 meters above the sea level.  

Saleh Babker Welfare Hospital, Alaeen Valley, Hadhramout Governorate is a 

welfare hospital. 

About pregnant women are attending obstetrics and gynecology clinics in Saleh 

Babker Welfare hospital daily. Saleh Babker Welfare Hospital has 5 beds to serve 

pregnant women.                                                                                  

4.3 Study Population  

Pregnant women attending obstetrics and gynecology clinic for antenatal care 

in Saleh Babker Welfare Hospital, Alaeen Valley, Hadhramout Governorate, Yemen, 

during the study period, Mars-June 2019, represented the target population of the study. 
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4.4 Sampling Techniques 

4.4.1 Sample Size Calculation  

The sample size was calculated to precisely estimate the prevalence of HBV and 

HCV infections. 

The sample size was calculated to provide 80% power. Epical version 2000 used 

based on the following assumptions:  

Reference population = 4.920 (Valley and Hurrah 2018). 

Proportion =12%. 

Precision = 4 %. 

Confidence level = 95% 

Calculated sample size = 253. 

The sample size was increased by 19% to become 300 participants, in order to 

deal with refining to participating and missing data. 

Estimating proportion among pregnant women in Alaeen valley, Hadhramout 

Governorate using the following formula. 

N= Z 2 × P q / d 2 

N = sample of size needed.                 Z = 1.96         

P = Proportion =12%.                    d = Precision = 4 % 

Q=1-p 
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4.4.2 Sampling  

    All pregnant women that attend obstetrics and gynecology clinic in Saleh 

Babker Welfare Hospital, Alaeen Valley, Hadhramout Governorate, Yemen, during the 

study period were enrolled in the study to follow investigation for antenatal care, and 

they were consecutively enrolled until the desired sample size was reached.  Those 

pregnant women who are corresponding to the inclusion criteria were included in the 

study and those who are corresponding to exclusion criteria were excluded from the 

study. 

   4.4.3 Inclusion Criteria  

Any pregnant women attending obstetrics and gynecology clinic in Saleh 

Babker Welfare Hospital, Alaeen Valley, who had not been vaccinated against hepatitis 

B, were included.  

Any pregnant women volunteers to participate in this study during the study 

period were also included. 

4.4.4 Exclusion Criteria  

Any pregnant women attending obstetrics and gynecology clinic for antenatal 

care in Saleh Babker Welfare Hospital, Alaeen Valley, who were vaccinated against 

hepatitis B virus, or volunteers who refused to participate in this study. 

4.5 Data Collection Tools and Techniques    

4.5.1 Face to Face Anonymous Structure Closed-End Interview  

An Anonymous structured closed-end questionnaire was administered to All 

pregnant women attending the obstetrics and gynecology clinic in Saleh Babker 

Welfare Hospital, Alaeen valley. A specially designed questionnaire is derived from 

other published studies dealing with the same topic (Nahom et al. 2018;Murad et al. 



 

  54 

     

2013; Abuelgasim & Baraka 2015). The Arabic version was used. The questions are 

comprised of two close-ended questionnaires:  

Part I: Socio-demographic data. This part contains the following: 

 Age. 

 Residence  

   Level of education. 

 Occupation  

 Marital Status 

 Parity  

Part II: Risk factors and Medical history. This part contains the following:  

 History of positive of HBV and HCV testing. 

 History of blood transfusion. 

 History of Liver disease among family membrane, or jaundices. 

 History of surgical procedures. 

 History of dental procedures. 

 History of cupping procedures. 

 History of ear-piercing procedures. 

 History tattoo of procedures. 

4.5.2 Blood Investigation  

Blood samples were collected by vein puncture.5 ml of Venus Blood specimen 

was collected by venipuncture and put in a vacuum tube to clotting and separated by 

centrifuging. The whole blood at 3000 rpm for 5 minutes using 5 ml Eppendorf tubes.  

Separated clear serum sample was kept at 20 oC until testing for HbsAg and HCV 

antibodies. The test work in the laboratory of Saleh Babker welfare Hospital, Alaeen 

valley, Hadhramout Governorate, Yemen. The laboratory is a reference laboratory of 

the study area and a highly quality worker.  
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4.5.2.1 Blood Examination for HBsAg  

By using an Enzyme-Linked Immunosorbent Assay (ELISA) serum sample was 

for HbsAg using ELISA kit following the manufacturer’s instruction technique to detect 

HbsAg. 

4.5.2.1 A Regents Component for HbsAg Detection:  

For providing ELISA technique, we used archived serum samples from 

Serological kits that detect HbsAg supplied by enzyme immune assay kits (ACON 

Biotech (Hanzhou) Co., Ltd.No.398 Tianmushan Road, Hanzhou, P.R. China 310023 

Made in China), stored at-70 oC, were allowed to thaw at room temperature. 
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4.5.2.1 B Materials Provided for ELISA Testing 

Table 3:  Regents Material for ELISA Test to Detect HbsAg  

No. Reagent Component Description Quantity 

1 HbsAg 

micro well Palate 

Micro well Plate Coated with Anti-

HbsAg 

1 Plate (96 

well/plate) 

2 HbsAg Conjugate Anti-HbsAg bound to peroxidase; 

Preservative: 0.1%ProClin TM300 

1 x 8 ml 

3 Concentrated Wash 

Buffer (25 x) 

Tris-HCL buffer containing 0.1% 

Tween20; Presevative:1%  

ProClin TM
  300 

1 x 40 ml 

4 Substrate A Citrate-Phosphate buffer containing 

hydrogen peroxide; Presevative:1%  

ProClin TM
  300  

1 x 8 ml 

5 Substrate B Buffer containing 

tetramethylbenzidine (TMB); 

Presevative:1%  

ProClin TM
  300uired 

1 x 8 ml 

6 Stop Solution 0.5 M Sulfuric acid  1 x 8 ml 

7 HbsAg Negative 

Control 

Normal serum non-reactive for 

HbsAg, HCV, HIV-1, and HIV-2;  

Presevative:1%  

ProClin TM
  300 

1 x 1 ml 

8 HbsAg Positive 

Control 

Inactivated serum containing HbsAg 

and negative for HCV, HIV-1, HIV-2; 

Presevative:1%  

ProClin TM
  300 

1 x 1 ml 

9 Plate Sealers  2 

10 Package Insert  1 
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4.5.2.1 C Materials Required  

1. Freshly distilled or deionized water. 

2. Absorbant paper. 

3. Incubator capable of maintaining 37OC ±2. 

4. Calibrated automatic or manual micro well plate washer 

capable of aspirating and dispensing 350 µ/well. 

5. Disposable gloves. 

6. Calibrated micropipettes with disposable tips capable of 

dispensing 50 and 100 µl. 

7. Graduated cylinders for wash buffer dilution. 

8. Vortex mixer for specimen mixing (optional). 

9. Timer. 

10. Disposable reagent reservoirs. 

11. Calibrated micro plate reader capable of reading at 450 

nm with a 630-700 nm reference filter. 

12. Automated processor (optional). 

4.5. 2.1. D Procedure for HbsAg Detection 

Allow reagents and specimens to reach temperature (15-30oC) prior to testing. 

1. Prepare working wash buffer by diluting the concentrated wash buffer 1:25, pour 

the contents of the bottle containing the concentrated, wash buffer in a graduated 

cylinder, and fill with freshly distilled or deionized water to 1000 ml for 96 

wells/plate testing, or 500 ml for 48 wells/plate testing. The working wash buffer 

is stable for 2 weeks at 37OC.  

Note: if crystals are present in the concentrated wash buffer, warm it up at 37oC 

until all crystals dissolve. 
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2. Leave A1 as Blank well. 

3. Add 100µl of Negative Control in wells B1. (Blue Regent). 

4. Add 100µl of Positive Control in wells C 1. (Red Regent). 

5. Add 100µl of Specimen to assigned wells starting at D 1. 

6. Add 50µl of the conjugate to each well except for the Blank well. 

7. Mix gently by swirling the micro well plate on a flat bench for 30 seconds. 

8. Cover the micro well plate with a plate sealer and incubate in an incubator at 37OC 

±2 for 60 minutes ±2 minutes. 

9. Remove the plate sealer.  

10. Wash each well 5 times with 350 µl of working wash buffer per well, then remove 

the liquid. 

11. Tum the micro well plate upside done on absorbent tissue for a few seconds. Ensure 

that wells have been completely washed and dried. 

12.   Add 50µl of substrate A to each well (clear reagent). 

13.  Add 50µl of substrate B to each well (clear reagent). 

14.  Then a blue color should develop in wells containing positive specimens. 

15.  Mix gently, then cover a well plate sealer and incubate in an incubator at 37OC ±2 

for 10 minutes ±1 minute. 

16.  Remove the plate sealer. 

17.  Add 50µl of stop solution to each well (clear reagent). 

18.  Then a yellow color should develop in wells containing positive specimens. 

19.  Read at 450/630-700 nm within 30 minutes. 
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4.5.2.2 Blood Examination for HCV Antibodies  

By using an Enzyme-Linked Immunosorbent Assay (ELISA) serum sample was 

used for HCV antibodies. Using an ELISA kit following the manufacturer’s instruction 

technique to detect HCV antibodies. 

4.5.2.2 A Regents Component for HCV Antibodies Detection  

For providing ELISA technique, we used archived serum samples from 

Serological kits that detect HCV antibodies. Supplied by enzyme immune assay kits 

(ACON Biotech (Hanzhou) Co., Ltd.No.398 Tianmushan Road, Hanzhou, P.R. China 

310023 Made in China), stored at-70 oC, were allowed to thaw at room temperature. 
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4.5.2.2 B Materials Provided for ELISA Testing  

Table4:  Regents Material for ELISA Test to Detect anti HCV 

No. Reagent Component Description Quantity 

1 HCV 

micro well Palate 

Micro well Plate coated with 

recombinant HCV antigens 

1 Plate (96 

well/plate) 

2 HCV Conjugate Anti-human IgG antibody bound to 

peroxidase; 

Preservative: 0.1%ProClin TM300 

1 x 12 ml 

3 Concentrated Wash 

Buffer (25 x) 

Tris-HCL buffer containing 0.1% 

Tween20; Presevative:1%  

ProClin TM
  300 

1 x 50 ml 

4 Specimen Diluent Tris buffer containing Presevative:1%  

ProClin TM
  300 

1 x 12 ml 

5 Substrate A Citrate-Phosphate buffer containing 

hydrogen peroxide; Presevative:1%  

ProClin TM
  300  

1 x 8 ml 

6 Substrate B Buffer containing 

tetramethylbenzidine (TMB); 

Presevative:1%  

ProClin TM
  300uired 

1 x 8 ml 

7 Stop Solution 0.5 M Sulfuric acid  1 x 8 ml 

8 HCV Negative 

Control 

Normal serum non-reactive for HCV, 

HbsAg, HIV-1, and HIV-2;  

Presevative:1%  

ProClin TM
  300 

1 x 0.4 ml 

9 HbsAg Positive 

Control 

Inactivated serum containing 

antibodies to HCV and negative for, 

HbsAg HIV-1, HIV-2; 

Presevative:1%  

ProClin TM
  300 

1 x 0.4 ml 

10 Plate Sealers  3 

11 Package Insert  1 
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4.5.2.2. C Materials Required 

1. Freshly distilled or deionized water. 

2. Absorbent paper. 

3. Incubator capable of maintaining 37OC ±2. 

4. Calibrated automatic or manual micro well plate washer capable of aspirating 

and dispensing 350 µ/well. 

5. Disposable gloves. 

6. Calibrated micropipettes with disposable tips capable of dispensing 50 and 100 

µl. 

7. Graduated cylinders for wash buffer dilution. 

8. Vortex mixer for specimen mixing (optional). 

9. Timer. 

10. Disposable reagent reservoirs. 

11. Calibrated microplate reader capable of reading at 450 nm with a 630-700 nm 

reference filter. 

12. Automated processor (optional). 

4.5.2.2. D Procedure for HCV Antibodies Detection 

Allow reagents and specimens to reach temperature (15-30oC) prior to testing. 

1. Prepare working wash buffer by diluting the concentrated wash buffer 1:25, pour 

the contents of the bottle containing the concentrated, wash buffer in a graduated 

cylinder, and fill with freshly distilled or deionized water to 1000 ml for 96 

wells/plate testing, or 500 ml for 48 wells/plate testing. The working wash buffer 

is stable for 2 weeks at 37OC.    

Note: if crystals are present in the concentrated wash buffer, warm it up at 37oC 

until all crystals dissolve. 
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2. leave A1 as Blank well 

3. Add 100µl of Specimen Diluent in respective wells including Negative Control, 

Positive Control, Blank, and specimen wells (Green Reagent). 

4. Add 10µl of Negative Control in wells B1. (Blue Reagent). 

5. Add 10µl of Positive Control in wells C 1. (Red Reagent). 

6. Add 10µl of Specimen to assigned wells starting at D 1. 

7. Mix gently by swirling the micro will plate on a flat bench for 30 seconds. 

8. Cover the micro well plate with a plate sealer and incubate in an incubator at 

37OC ±2 for 30 minutes ±2 minutes. 

9. Remove the plate sealer. 

10. Wash each well 5 times with 350 µl of working wash buffer per well, then 

remove the liquid. 

11. Tum the micro well plate upside done on absorbent tissue for a few seconds. 

Ensure that wells have been completely washed and dried. 

12. Add 100 µl of the conjugate to each well except for the blank well. (Red 

reagent). 

13. Cover the micro well plate with a plate sealer and incubate in an incubator at 

37OC ±2 for 30 minutes ±2 minutes. 

14. Remove the plate sealer. 

15. Wash each well 5 times with 350 µl of working wash buffer per well, then 

remove the liquid. 

16. Tum the micro well plate upside done on absorbent tissue for a few seconds. 

Ensure that wells have been completely washed and dried 

17. Add 50µl of substrate A to each well (clear reagent). 

18. Add 50µl of substrate B to each well (clear reagent). 
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19. Then a blue color should develop in wells containing positive specimens. 

20. Mix gently, then cover a well plate sealer and incubate in an incubator at 37OC 

±2 for 10 minutes ±1 minute. 

21. Remove the plate sealer. 

22. Add 50µl of stop solution to each well (clear reagent). 

23. Then a yellow color should develop in wells containing positive specimens. 

24. Read at 450/630-700 nm within 30 minutes. 

4.6 Variables 

4.6.1 Socio-Demographic Data          

 Age. 

 Residence. 

 Level of education. 

 Occupation. 

 Marital status. 

 Parity. 

4.6.2 Risk Factors and Medical History 

 History of positive of HBV and HCV testing. 

 History of blood transfusion. 

 History of liver disease among family membrane, or jaundices. 

 History of surgical procedures. 

 History of dental procedures. 

 History of cupping procedures. 

 History of ear-piercing procedures. 

 History tattoo of procedures. 
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4.7 The Validity of the Tool 

       The questionnaire was adapted from previously validated and reliable studies 

and the Arabic version of the questionnaire was reviewed by three experts in order to 

determine if all questions were worded and would not be misinterpreted.  As a result, 

some questions were omitted, some added and others rephrased. Other questions added 

were formulated by the researcher with the help of a literature supervisor and experts 

were made modifications to add, or omit to clarify and correct misinterpreted and 

doubtlessness from credence and completeness of study tools. 

4.8 Reliability of the Tool 

In general, reliability means the degree to which an instrument measures the 

same way each time it is used under the same condition with the same subjects. There 

are many methods in which it can be measured in order to ascertain the extent of the 

reliability to measure what it was designed for, but in this study, the Cronbach's Alpha 

internal consistany reliability of the questionnaire was tested, the tool was found to be 

highly reliable for data collection coefficient was (0.79). 

4.9 Pilot Study 

               The piloted sample of the questionnaire was performed before data collection. 

A pilot study was done on 10% of the calculated sample size on items in a questionnaire 

to assess the clarity and feasibility of the study, and drawbacks of the questionnaire. 

Following the pilot study, minimal modifications to the layout and presentation of the 

instrument were made.  
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4.10 Data Processing and Statistical Analysis 

Once the questionnaires were collected, a codebook was developed to provide 

numerical results for analysis. All available data organized into tables and figures. 

Cross-tables were used to provide an overall and coherent presentation and description 

of data. 

Data cleaning and validation were done before analysis. A packaged computer 

analysis program, the Statistical Package for the Social Science (SPSS 21) was used for 

statistical analysis of this data. Descriptive analysis was carried out by calculating the 

mean age and the standard deviation: Socio-demographic data, residence, level of 

education, occupation, marital state, parity,  

The likelihood -ratio Chi-square test of statistical significance was used to 

determine any association between HBV and HCV infection and various exposure 

variables. The risk factor variable with P-value ≤0.05 was considered significantly 

associated with HBV and HCV infection. 

The Cronbach's Alpha was used to test internal consistany of questionnaire. 

4.11 Ethical Considerations 

The ethical clearance for the study was obtained from the Ethics Committee of 

Al-Razi University before the start of the fieldwork (Appendix 1 & Appendix 2). The 

institutional approval from the health administration of the hospital was obtained. The 

study objectives and procedures were explained by all participants and to the hospital 

staff team- Informed consent or verbal consent from alliterated pregnant women. 

Agreement was obtained from each study participant. Participation in the study 

is completely voluntary, any participant has the right to withdraw from the study at any 
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time without any negative impact on her health services. The confidentiality of the 

gathered information was assured. 
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CHAPTER V:  RESULTS 

By the end of the study, a total of 300 pregnant women attending obstetrics and 

gynecology clinics for antenatal care were recruited in this study in Saleh Babker 

Welfare Hospital, Alaeen Valley, Hadhramout Governorate, Yemen during the study 

period Mars - June 2019. The response rate of the study was (100%). 

 Of 300 pregnant women who participated in the current study, 9 (3%) pregnant women 

had positive HbsAg and 2 (0.7%) had positive HCV antibodies. The overall 

seroprevalence of HBV and HCV infection among participated pregnant women 

attending obstetrics and gynecology clinics for antenatal care in Saleh Babker Welfare 

Hospital, Alaeen Valley was 3% and 0.7%, respectively.                                                                 

5.1 Demographic Characteristics of Study Participants  

5.1.1 Distribution of Target Participants According to Age  

According to age, the results of the study showed that the youngest age noted 

during the study period for enrolled pregnant women was about 17 years and a 

maximum of about 45 years with mean ± SD, 29.37± 6.572 years old. For more details, 

see table No. 5 and figure No. 7 

Table 5: Distribution of Target Participants According to Age (N=300)  

Age 
N Minimum Maximum Mean Std. Deviation 

300 17 45 29.37 6.572 
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Figure 7: Distribution of Target Participants According to Age (N=300) 

5.1.2 Distribution of Participants According to Residence 

Results of the current study showed that more than two-thirds (70%) of pregnant 

women were from semi-urban area, while (30%) of the participants were from the urban 

area, as shown in Table No 6. 

5.1.3 Distribution of Participants According to Educational Level 

Results of the current study showed that more than half (51%) of pregnant 

women who participated in the current study had basic education, while (27%) were 

illiterate, (19%) were secondary school education level and 3% were. graduated. The 

results are illustrated in table No. 6  

5.1.4 Distribution of Participants According to Occupation 

Most of the pregnant women (83%) who enrolled in the current study were 

housewives, while others (17%) worked as agricultural workers. See table No. 6. 

5.1.5 Distribution of Participants According to Marital Status 

The vast majority of the participants (94%) were married, while the separated 

were about (6%). as shown in Table No 6. 
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5.1.6 Distribution of Participants According to Parity 

The vast majority (72%) of the pregnant women attending obstetrics and 

gynecology clinics for antenatal care and enrolled in the study during the study period 

in Saleh Babker Welfare Hospital, Alaeen Valley were multigravida, while primary 

gravida was (28%) as shown in Table No 6. 
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Table 6: Demographic Characteristics of Participants (N=300) 

Demographic Data F % 

Age group (in years)  17-26 185 62 

 27-36 98 32 

 37 and above 17 6 

Residence 

 Semi Urban 210 70 

 Urban 90 30 

Education 

 Illiterate 81 27 

 Basic 153 51 

 Secondary 57 19 

 Undergraduate 9 3 

Occupation 

 Housewife 249 83 

 Worker 51 17 

Material Status 

 Married 283 94.3 

 Separate 17 5.7 

Parity 

 Primary gravida 84 28 

 Multi gravida 216 72 
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5. 2 Distribution of the Participants According to Risk Factors and 

Medical History 

Table 7 shows the distribution of the sample according to risk factors and 

medical history of the participants in the study of pregnant women. The results of the 

study showed that all those who participated in the study, pregnant women (100%) did 

not have taken vaccination for HBV were not tested for HBV&HCV, and there was no 

history of tattoo. While only about (12%) of those who participated. pregnant women 

had a history of blood transfusion. Only (17%) of those who participated. pregnant 

women had a history of surgery. Only (2%) of the participating pregnant women had 

both histories of liver diseases and history of cupping. Also, more than half (63.3%) of 

the participating pregnant women had a history of dental management, and about 

(100%) of them had ear piercing. For more details, see table No 7. 
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Table 7: Distribution of Participants According to Risk Factors and Medical 

History (N=300). 

Risk factor & Medical history Responses  

Yes No 

F % F % 

 Past test for HBV&HCV 0 0 300 100 

 Blood Transfusion 36 12 264 88 

 Time transfusion 
1. Months 6 2 264 88 

2. Years 30 10 

 History of liver diseases 6 2 294 98 

 History of surgery 51 17 249 83 

 Types of surgery  
1. Cistercian surgery  14 4.7 249 83 

2. Others  37 12.3 

 History of dental management 190 63.3 110 36.7 

 Site of dental 

management 

1. In dental Clinical 157 52.3 110 36.7 

2. Out Clinical 33 11 

 Cupping 6 2 294 98 

 Number of cupping 

1. One   3 1 294 98 

2. Twice 2 0.7 

3. Three  1 0.3 

 Tattoo 0 0 300 100 

 Ear Piercing 300 100 0 0 
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5.3 Sero-prevalence of Viral Hepatitis B Infection According to 

Demographical Characteristics of the Participants 

5. 3.1 Sero-prevalence of Viral Hepatitis B Infection According to Age of the 

Participants 

The results of the current study showed that positive HBsAg was about (29.4%) 

among the enrolled in the study pregnant women in the age group 37 years and above, 

while positive HBsAg was (1.6%) and (1%) among the participating pregnant women 

in the age group 17-26 and 27-36, respectively. The results are illustrated in table No.8.  

5. 3.2 Sero-prevalence of Viral Hepatitis B Infection According to Residence  

  The results of the current study showed that about (3.3%) were positive 

for HBsAg among the participating pregnant women who were from the semi-urban 

area, while it was (2.2%) among pregnant women who were from the urban area. The 

results are illustrated in table No. 8. 

5.3.3 Sero-prevalence of Viral Hepatitis B Infection According to Education 

Level 

Regarding the educational level of the participants in the study pregnant women, 

those pregnant women with secondary school level showed that positive HBsAg was 

(5.3%), while it was (1.2%), (3.3%), and (0%) among the pregnant women with 

illiterate, basic, and undergraduate educational level, respectively. The results are 

shown in table No 8. 

5.3.4 Sero-prevalence of Viral Hepatitis B Infection According to Occupation 

The results of this study showed that positive HBsAg was (3.2%) among the 

pregnant women who enrolled in the study and their occupations were housewives, 

while the other pregnant, women who worked as agricultural workers were (2%). The 

results are shown in table No 8. 
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5.3.5 Sero-prevalence of Viral Hepatitis B Infection According to Marital Status 

According to the marital status, the current study found that positive HBsAg 

was (5.9%) among the separated pregnant women who participated in the study, while 

it was (2.8%) among the married. Details are illustrated in table No. 8. 

5.3.6 Sero-prevalence of Viral Hepatitis B Infection According to Parity 

About (3.2%) of multigravida participating in pregnant women revealed 

positive HBsAg, while positive HBsAg among the participating primary gravida 

pregnant women was (2.4%). More details on the demographical characteristics of 

pregnant women who participated in the study are illustrated in table No. 8. 
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Table 8: Sero-prevalence of Viral Hepatitis B Infection According to Demographical 

Characteristics (N=300) 

Items 

HbsAg 

Positive Negative 

F % F % 

Age group 
(in years) 

 17-26 3 1.6 182 98.4 

 27-36 1 1 97 99 

 37 and above 5 29.4 12 70.6 

Residence 

 Semi-Urban 7 3.3 203 96.7 

 Urban 2 2.2 88 97.8 

Education 

 Illiterate 1 1.2 80 98.8 

 Basic 5 3.3 148 96.7 

 Secondary 3 5.3 54 94.7 

 Undergraduate 0 0 9 100 

Occupation 

 Housewives 8 3.2 241 96.8 

 Worker 1 2 50 98 

Marital 

Status 

 Married 8 2.8 275 97.2 

 Separate 1 5.9 16 94.1 

Parity 

 Primary 

gravida 
2 2.4 82 97.6 

 Multi gravida 7 3.2 209 96.8 
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5.4 Sero-prevalence of Viral Hepatitis C Infection According to 

Demographical Characteristics of the Participants 

5.4.1 Sero-prevalence of Viral Hepatitis C Infection According to Age of the 

Participants 

The results of the current study showed that positive Anti HCV was about (2%) 

among the enrolled in the study pregnant women in the age group 27-36 years. The 

results are illustrated in table No. 9. 

5.4.2 Sero-prevalence of Viral Hepatitis C Infection According to Residence 

The results of the current study showed that about (1.1%) were positive for Anti 

HCV among the participating pregnant women who were from the urban area, while it 

was (0.5%) among pregnant women who were from the semi- urban area. The results 

are illustrated in table No. 9. 

5.4.3 Sero-prevalence of Viral Hepatitis C Infection According to Education 

Level 

Regarding the educational level of the participants in the study pregnant women, 

those pregnant women with illiterate showed that positive Anti HCV was (1.2%), while 

it was (0.7%), among the pregnant women with basic educational level. The results are 

shown in table No 9. 

5.4.4 Sero-prevalence of Viral Hepatitis C Infection According to Occupation 

The results of this study showed that positive Anti HCV was (0.8%) among the 

pregnant women who enrolled in the study and their occupations were housewives. The 

results are shown in table No 9. 
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5.4.5 Sero-prevalence of Viral Hepatitis C Infection According to Marital Status 

According to the marital status, the current study found that positive Anti HCV 

was (0.7%) among the married pregnant women who participated in the study, Details 

are illustrated in table No.9. 

5.4.6 Sero-prevalence of Viral Hepatitis C Infection According to Parity 

About (1.2%) of Prmigravida participating in pregnant women revealed 

positive Anti HCV, while positive Anti HCV among the participating multigravida 

pregnant women was (0.5%). More details on the demographical characteristics of 

pregnant women who participated in the study are illustrated in table No. 9. 
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Table 9: Sero-prevalence of Viral Hepatitis C Infection According to 

Demographical Characteristics (N=300) 

Items 

HCV 

Positive Negative 

F % F % 

Age group (in 

years) 

 17-26  0 0 185 100 

 27-36  2 2 96 98 

 37 and above  0 0 17 100 

Residence 
 Semi-Urban 1 0.5 209 99.5 

 Urban 1 1.1 89 98.9 

Education 

 Illiterate 1 1.2 80 98.8 

 Basic 1 0.7 152 99.3 

 Secondary 0 0 57 100 

 Undergraduate 0 0 9 100 

Occupation 
 Housewife 2 0.8 247 99.2 

 Worker 0 0 51 100 

Marital 

Status 

 Married 2 0.7 281 99.3 

 Separate 0 0 17 100 

Parity 
 Primary gravida 1 1.2 83 98.8 

 Multi gravida 1 0.5 215 99.5 
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5.5 Sero-prevalence of Viral Hepatitis B Infection According to Risk 

Factors and Medical History 

 

The results of the current study showed that all participants in pregnant women 

(100%) had not taken vaccination for HBV, not been tested for HBV, and did not had 

have a history of tattoo. The results of the current study showed that the positive 

seroprevalence of viral hepatitis B was about (8%) among the participating pregnant 

women who had a history of blood transfusion, and (3.9%) of the positive 

seroprevalence of viral hepatitis B among the pregnant woman who had a history of 

surgery, more than half (66.7%) of the positive seroprevalence of viral hepatitis B 

among the pregnant woman who had history of liver diseases. The positive 

seroprevalence of viral hepatitis B (3.2%) found among the participating pregnant 

women had a history of dental management. The positive seroprevalence of viral 

hepatitis B (3.1%) found among the participating pregnant women had a history 

cupping, in finely, the positive prevalence of hepatitis B (3%) among the participating 

pregnant women who had ear piercing. For more details, see table No. 10 
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Table 10: Sero-prevalence of Viral Hepatitis B Infection According to Risk Factors 

and Medical History (N=300)  

Items Responses 

HbsAg 

Positive Negative 

F % F % 

Past Test for HBV&HCV 
 Yes 0 0 0 0 

 No 9 3 291 92 

Blood Transfusion 
 Yes 3 8 33 100 

 No 6 2.3 258 97.7 

Time Transfusion 
 Months 0 0 6 90 

 Years 3 10 27 97 

History of liver diseases 
 Yes 4 66.7 2 33.3 

 No 5 1.7 289 98.3 

History of surgery 
 Yes 2 3.9 49 96.1 

 No 7 2.8 242 97.2 

Type of surgery 
 Caesarian 0 0 14 100 

 Others 2 5.4 35 94.6 

History of dental 

management 

 Yes 6 3.2 184 96.8 

 No 3 2.7 107 97.3 

Site of dental management 

 In dental 

Clinical 

4 2.5 153 97.5 

 Out 

Clinical 

2 6.1 31 93.9 

Cupping 
 Yes 0 0 6 100 

 No 9 3.1 285 96.9 

Number of 

Cupping 

 Once 0 0 3 100 

 Tawnies 0 0 2 100 

 Three 0 0 1 100 

Ear Piercing 

 

 Yes 9 3 291 97 

 No 0 0 0 0 

Time of Ear Piercing  Years 9 3 291 97 
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5.6 Sero-prevalence of Viral Hepatitis C Infection According to Risk 

Factors and Medical History 

The results of the current study found that all the participating pregnant women 

(100%) were not tested for HCV and the history of the tattoo was not mentioned. The 

results of the present study showed that the positive sero-prevalence of viral hepatitis 

C was (2.8%) among the participating pregnant women who had a history of blood 

transfusion. and (2%) of the positive seroprevalence of viral hepatitis C among the 

pregnant woman who had a history of surgery, the positive sero-prevalence of hepatitis 

C was found to be (1.1%) among the participating pregnant women who had a history 

of dental management, and in finely the positive sero-prevalence of hepatitis C was 

found to be (0.7%) of the participating pregnant women had both histories of liver 

diseases and history ear piercing. More details are illustrated in table No.11 
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Table 11: Sero-prevalence of Viral Hepatitis C Infection According to Risk 

Factors and Medical History (N=300)  

Items Responses 

HCV 

Positive Negative 

F % F % 

Past test for HBV&HCV 
 Yes 0 0 0 0 

 No 2 0.7 298 99.3 

Blood Transfusion 
 Yes  1 2.8 35 97.2 

 No 1 0.4 263 99.6 

Time Transfusion 
 Months 0 0 6 100 

 Years 1 3.3 29 96.7 

History of liver diseases 
 Yes 0 0 6 100 

 No 2 0.7 292 99.3 

History of surgery 
 Yes 1 2 50 98 

 No 1 0.4 248 99.6 

Type of surgery 
 Caesarian 1 7.1 13 92.9 

 Others 0 0 37 100 

History of dental 

management 

 Yes 2 1.1 188 98.9 

 No 0 0 110 100 

Site of dental management 

  dental 

Clinical 

1 0.6 156 99.4 

 Out Clinical 1 3 32 99 

Cupping 
 Yes 0 0 6 100 

 No 2 0.7 292 99.3 

Number of 

Cupping 

 Once 0 0 3 100 

 twice  0 0 2 100 

 Three 0 0 1 100 

Ear Piercing 
 Yes 2 0.7 298 99.3 

 No 0 0 0 0 

Time Ear Piercing  Years 2 0.7 298 99.3 
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5.7 Overall Sero-prevalence of Viral Hepatitis B Infection  

The majority (97%) of participating pregnant women in this study revealed 

negative results, while about (3%) of the participating revealed positive seroprevalence 

for viral hepatitis B infection as shown in figure No. 8 

 

Figure 8: Overall Sero-prevalence of Viral Hepatitis B Infections (N= 300). 
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5.8 Overall Sero-prevalence of Viral Hepatitis C Infection  

Figure 9 reveals the distribution of total positive sero-prevalence for viral 

hepatitis C infections among the participating pregnant women. The majority (99.3%) 

of the participating pregnant women had negative results for viral hepatitis C, while 

about (0.7%) of them had positive sero-prevalence for viral hepatitis C infections.  

  

 

 

Figure 9: Total of Sero-prevalence of Viral Hepatitis C Infections (N= 300). 
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5.9 Association between the Overall Sero-prevalence of Viral Hepatitis 

B & C Infections and the Age participants    

There was no statistically significant association between the overall prevalence 

of viral hepatitis (B and C) infections and the age of the participants of pregnant women. 

For more details; test: df; P>0.05, test: df; P>0.53 respectively. See table No.12 

Table 12: Association between the Total Prevalence of Hepatitis B&C Viral 

Infections and the Age Participants (N=300)  

 

 

 

Hepatitis 

virus 
Responses N Mean Std. Deviation P-value 

Age 

HBsAg  
Positive 9 28.33 5.025 

0.63 
Negative 291 29.40 6.619 

HCV 
Positive 2 33 1.414 

0.43 
Negative 298 29.35 6.587 
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5.10 Association between the Overall Sero-prevalence of Viral 

Hepatitis B & C Infections and Demographic Characteristics of 

Participants.  

Table 13 shows there was no statistically significant association between the 

overall seroprevalence of viral hepatitis B and C infections and the demographic 

characteristics of the pregnant women who participated in the current study, as shown 

in Table No 13.  

Table 13: Association between the Overall Seroprevalence of Viral Hepatitis B & 

C Infections and Demographic Characteristics of Participants (N=300)  

Items 

HbsAg p-

value 

 

HCV p-

value 

 

Positive Negative Positive Negative 

F F F F 

Residence 
Semi-Urban 7 203 0.60 1 209 0.53 

Urban 2 88 1 89 

Education 

Illiterate 1 80 0.53 1 80 0.84 

Basic 5 148 1 152 

Secondary 3 54 0 57 

Undergraduate 0 9 0 9 

Occupation 
Housewife 8 241 0.63 2 247 0.52 

Worker 1 50 0 51 

Marital 

Status 

Married 8 275 0.47 2 281 0.72 

Separate 1 16 0 17 

Parity 
Primary gravida 2 82 0.69 1 83 0.48 

Multi gravida 7 209 1 215 
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5.11 Association between the Overall Sero-prevalence of Viral 

Hepatitis B & C Infections and Risk Factors  

         There was a higher statistically significant association between the overall 

prevalence of hepatitis B viral infections and the medical history of liver diseases of the 

participating pregnant women at level (P-value= 0.000). But not statically for hepatitis 

C viral infections. Also there was a statistically significant association with blood 

transfusion for hepatitis B viral infections at level (P-value= 0.04). But not statically 

for hepatitis C viral infections. There was no statistically significant association 

between the overall prevalence of hepatitis, B and C infections, and other risk factors 

of the participating pregnant women. See table No 14. 
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Table 14: Association between the Overall Sero-prevalence of Hepatitis Viral 

infection and Risk Factors (N=300)  

Items Responses  

HbsAg 

p-

value 

HCV 

p-

value 

Positiv

e 

Negative Positive Negative 

F F F F 

Blood 

Transfusion 

Yes 3 33 
0.04 

1 35 
0.09 

No 6 258 1 263 

History of liver 

diseases 

Yes 4 2 
0.000 

0 6 
0.83 

No 5 289 2 292 

History of 

surgery 

Yes 2 49 
0.67 

1 50 
0.21 

No 7 242 1 248 

History of dental 

management 

Yes 6 184 
0.83 

2 188 
0.28 

No 3 107 0 110 

Cupping 
Yes 0 6 

0.66 
0 6 

0.83 
No 9 285 2 292 

Number of  

cupping 

Once 0 3 

0.99 

0 3 

0.97 
Twice 

0 2 0 2 

Three 0 1 0 1 
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CHAPTER VI: DISCUSSION 

Hepatitis B and hepatitis C viruses are major public health problems worldwide, 

affecting billions of people globally with the maternal-fetal transmission (WHO .2016). 

Estimates the burden of Hepatitis B virus (HBV) infection at 2 billion, 

with more than 240 million patients developing a chronic infection (Tecle et 

al. 2018). 

HCV is also a global health problem that affects about 200 million 

people worldwide, 3% of the world population living with chronic hepatitis 

C, while about 3-4 million people were infected every year, and about 

350,000 people die every year due to HCV (Rubina et al. 2016).  

HBV and HCV are the most common cause of hepatic dysfunction 

among pregnant women (Esan et al. 2014) with an increased risk for 

complication especially, as this state leaves them with a depressed immunity 

(Murad et al. 2013; Kolawole et al. 2012; Oluboyo et al. 2014).  

There is a great difference in the prevalence of HBV between developed and 

developing countries as it varies between 2% in developed countries to about 8% in 

developing countries where the infection is endemic with sex, age, and socioeconomic 

status as important risk factors for infection (Odusanya et al. 2005). 

HBV infection during pregnancy is closely related to high risks of maternal 

complications including pre-eclampsia, placenta praevia, preterm delivery, placental 

separation, antepartum hemorrhage, and preterm labor, increased incidence of 

intraventricular hemorrhage, gestational diabetes mellitus, and mortality with a high 

rate of vertical transmission leading to fetal and neonatal hepatitis (Tanga et al. 2019). 
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The prevalence of HBV & HCV infection shows great variability in different parts of 

the world. 

A few studies have been done in Yemen, but data on sero-prevalence and 

associated factors of viral hepatitis B and C infections among pregnant women in the 

study area still unknown   

Generally, the cross-sectional descriptive survey studied a total of 300 pregnant 

women attending obstetrics and gynecology clinics for antenatal care in Saleh Babker 

Welfare Hospital, Alaeen valley, Hadhramout Governorate, Yemen to determine the 

prevalence of HBV and HCV infections and associated risk factors among them. 

This chapter presents the major findings of the study and discusses them 

concerning similar studies conducted by other researchers; This helped the investigator 

to prove that the findings were true about seroprevalence and associated factors of Viral 

Hepatitis B and C infections. 

The results of the current study found that the mean age of the participating 

pregnant women was mean ± SD, 29.37± 6.572 years. This result was dose to what was 

reported by Ngalula et al. who reported that the mean age of pregnant women was 30.0 

± 5.34 years (Ngalula et al. 2018), in the Democratic Republic of the Congo. Regarding 

residence (30%) of the participants were from the urban area. This result is contrary to 

the report done by Tanga, who reported that (94.5%) of the participants were from the 

urban residence in South-Western Ethiopia (Tanga et al. 2019).  

The current study revealed that the majority (94.3%) of participating pregnant 

women were married and this finding is close to Nahom Fessehaye's findings, who 

reported that more than 90% of  the participants were married (Nahom et al. 2018).    
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In the present study, the researcher found the total (100%) of the participating 

pregnant women were had not a medical history of taken vaccination for HBV, were 

not tested for HBV & HCV, and there was no history of tattoo. While only about (12%) 

of those who participated. pregnant women had a history of blood transfusion. Only 

(17%) of those who participated. pregnant women had a history of surgery. Only (2%) 

of the participating pregnant women had both histories of liver diseases and history of 

cupping. Also, more than half (63.3%) of the participating pregnant women had a 

history of dental management, and about (100%) of them had ear piercing. 

In the current study, the researcher found that the overall prevalence of HBsAg 

and anti HCV were (3%) and (0.7%) respectively among the participating pregnant 

women, which is lower than the earlier reported in Sana’a, Yemen by Murad, et al. 

(10.8%) HBsAg anti HCV (8.5%) (Murad et al. 2013). This difference in the findings 

between the studies could be due to a lack of awareness, low socioeconomic conditions, 

an unhygienic environment, and differences in the geographical distribution among the 

different directorates in the country. 

The recent findings of the overall prevalence of HBsAg was (3%) lower than 

the findings reported in other countries: In Saudi Arabia (4.1%) (Bani et al. 2012), in 

Egypt (4%) (Zahran et al. 2010), in Pakistan (4.6%) (Taseer et al. 2010), in Sudan 

(5.6%) (Elsheikh et al. 2007), while the overall prevalence of HBsAg of the current 

study was higher than that in Afghanistan (1.5%) (Todd et al. 2008) and slightly higher 

than that in Saudi Arabia (2.6%), (1.6%) (Al-Mazrou et al. 2004) and (Alrowaily et al. 

s2008), in Turkey (2.8%) (Altinbas et al. 2010). It should also be appreciated though 

that the seroprevalence of HBsAg of (3%), as reported in the present study, is regarded 

as being of a moderate level of HBV infection as per the WHO classification of 

assessing the severity of HBsAg infection in HBV endemic countries. Countries are 



 

  94 

     

classified as having low endemic rates (<2%), intermediate endemic rates (2-8%), or 

high endemic rates (>8%) positive for HBsAg (Sharma et al. 2011). 

The overall sero-prevalence of Anti HCV of the present study was (0.7%). This 

observation was in disagreement with the findings of the studies conducted in Pakistan 

(7%) (Taseer et al. 2010), in Egypt (6.4%) and (1.4%) (Zahran et al. 2010) and 

((Edessy et al. 2016), in Turkey (1%) (Altinbas et al. 2010), while it was slightly higher 

than the findings reported by authors: in Sudan (0.6%) (Elsheikh et al. 2007), in 

Afghanistan (0.3%) (Todd et al. 2008) and in Lorestan (West of Iran) and Ahvaz (0.2%) 

(Mohebbi et al. 2012). These inconsistencies could be attributed to the differences in 

the sample size. In addition, Mohebbi et al. conducted their study across multiple 

centers in rural and urban communities, whereas this single-center study was conducted 

in a predominantly urban and semi-urban community. 

Regarding the overall sero-prevalence of HBsAg according to demographic 

characteristics, the current study revealed the following results: The age group 37 years 

and above had the highest positive HBsAg (29.4%), the positive HBsAg among semi-

urban pregnant women was (3.3%), pregnant women with secondary educational level 

showed the highest positive HBsAg (5.3%). These findings were in disagreement with 

the study conducted by Tanga who found, that the highest seroprevalence of HBsAg 

(7.69%) was found among the pregnant women in the age group 21-25 years, and the 

highest sero-prevalence of HBsAg (15%) was found among the respondents with 

primary education (Tanga et al.  2019).  

Regarding the overall sero-prevalence of anti HCV according to demographic 

characteristics, the current study found the following results: (2%) of the age group 27-

36 years had the highest positive anti HCV, (1.1%) of the participating pregnant women 
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who are from the urban area had the highest positive anti HCV, (1.2%) of illiterate 

pregnant women had the highest positive anti HCV, and (1.2%) of the primary gravida 

pregnant women had highest positive anti HCV. The mentioned findings of the current 

study related to the positive sero-prevalence of anti HCV according to demographic 

characteristics were lower than the findings reported from Egypt by Mahmoud Edessy 

et al. as follows: The age group 30-39 years of pregnant women showed a high 

seroprevalence of anti-HCV (50%), the pregnant women from the rural area revealed 

high seroprevalence of anti-HCV too (45.5%), multigravida showed a high sero-

prevalence of anti HCV (75%) (Edessy et al. 2016).  

Several risk factors for contracting hepatitis B and C virus infection were 

evaluated during the study period. The current study showed that socio-demographic 

variables like age, residence, educational, occupation, marital status, and parity of the 

participating pregnant women, were not significantly associated with the risk of HBV 

and HCV infections. This finding is in line with the studies conducted in Ethiopia 

(Molla et al. 2015), Nigeria (Rabiu et al. 2010), and India (Gulnaz et al. 2020). 

Regarding the associated risk factors for HBV and HCV infection, the current 

study observed that the participating pregnant women having a previous history of 

blood transfusion in which (8%) and (2.8%) were positive with hepatitis B and anti 

HCV, respectively. This result was in disagreement with the previous report which was 

reported by Murad, which documented a higher sero-prevalence of HBsAg (23.3%) and 

(41.2%) positive anti HCV among the pregnant women who have had a history of blood 

transfusion (Murad et al. 2013).  

The present study showed that the participating pregnant women who had a 

history of surgery in which (3.9%) and (2%) positive with hepatitis B and anti HCV, 
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respectively, while Murad reported a higher sero-prevalence of HBsAg (30.2%) and 

(47.1%) positive anti HCV, among the pregnant women who had a history of surgery 

(Murad et al. 2013).  

In Upper Egypt, Mahmoud Edessy, et al., found that the prevalence of HCV 

infection among the pregnant women was associated with a history of blood 

transfusion, and a history of surgery (75%) and (25%), respectively. (Edessy et al. 

2016). 

History of dental procedures is considered as another risk factor for acquiring 

HBV and HCV infection. The current study observed that the pregnant women having 

a previous history of dental procedures in which (3.2%) and (1,1%) positive with 

HBsAg and anti HCV, respectively. This result was far from and in disagreement with 

the finding reported by Murad, (76.8%) positive HBsAg and (82.4%) positive anti HCV 

among the pregnant women who had a history of dental procedures (Murad et al. 2013). 

Several potential risk factors for contracting HBsAg were evaluated including 

the history of surgical and dental procedures, cupping therapy and no significant 

association was observed between the history of surgical and dental procedures, 

cupping therapy, and HBsAg. This finding is similar to the results of Elsheikh in Sudan 

(Elsheikh et al. 2007), and it could be explained through the improvement in 

sterilization and hygienic practice. 

The present study observed a higher statistically significant association between 

the overall prevalence of hepatitis viral B infection and the medical history to liver 

diseases or jaundice of pregnant women at level (P-value= 0.000) also with a history of 

blood transfusion at level (P-value= 0.04).  This finding is similar to the finding reported 

in Sudan by Abuelgasim and Baraka. Abuelgasim and Baraka reported that the history 
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of jaundice is a risk factor for positive HBsAg. (41.7%) of the positive pregnant women 

have a history of jaundice (P=0.000), and there is a significant relationship identified 

between blood transfusion and risk of infection with HBV infection (P=0.044) 

(Abuelgasim & Baraka 2015). Oladeine, et.al, observed that the pregnant women with 

a history of blood transfusion had a higher prevalence of HBV although the difference 

was not statistically significant (Oladeine et al. 2013).  

An alternative study conducted by Amsalu et al. was in difference with the 

current study regarding the association between overall sero-prevalence of hepatitis B 

and C, and history of blood transfusion, and liver disease among pregnant women. 

Amsalu et. al, reported that a history of blood transfusion and history of liver disease 

was not found to be significantly associated with the positive sero-prevalence of 

hepatitis B and C infection (Amsalu et al. 2018). Additional observation reported by 

Anthony, et. al, found that the history of jaundice was not significantly associated with 

positive sero-prevalence of Hepatitis B and C infection among the pregnant women 

(Kirbak1 et al. 2017). 
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CHAPTER VII: 

CONCLUSION AND RECOMMENDATIONS  

7.1 Conclusion 

       This study aimed to determine the sero-prevalence of HBV and HCV infection and 

the associated risk factors among pregnant women attending the antenatal Clinic in the 

study area. A cross-sectional study on HBV and HCV infection among the target 

population was carried out during the study period March- June 2019. 

In conclusion; this study revealed that: 

1. The sero-prevalence of HBsAg was (3%) which moderate severity among the 

participating in pregnant women according to WHO.  

2. The sero-prevalence of anti-HCV was found to be (0.7%) among the 

participating pregnant women. 

3. There was no statistically significant association between the overall prevalence 

of hepatitis B virus and hepatitis C virus infection and the demographic 

characteristics of the pregnant women who participated in the study at (P-value 

˃0.05).  

4. There was a statistically significant association between the overall prevalence 

of hepatitis viral B infection and the history of liver diseases and the history of 

blood transfusion of pregnant women at level (P-value ˂0.05). 
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7.2 Recommendations  

This research recommended that: 

1. Introduce of routine screening for HBV and HCV for all pregnant women 

attending antenatal clinics in health care centers or hospitals during the 

antenatal period. 

2. Using standard precaution and infection control measures to all risk factors 

such as blood transfusion, dental management, and who had an ear piercing 

that increases the prevalence of HBV and HCV infection.  

3. Vaccination with HB Vaccine for newborn infants at birth for all newborns 

borne to of mothers found to be HBsAg positive to reduce and prevent the 

spread of HBV-infection. 

4. Planning for conducting larger studies on the prevalence of HBV and HCV 

to support the findings so that ultimately this can be recommended as a 

policy. 

5. Early case detection and proper treatment should be implemented, 

especially if the patient is a pregnant woman with jaundice. 

7.3 Limitations of the Study 

1. Research publications on prevalence of HBV and HCV infection among 

pregnant women in Yemen limited especially in Hadhramout Governorate. 

2. There was a difficulty in creating a concrete relating study to the educational 

site due to war situation in the country, which made moving from the study site 

to the academic center limited. 

3. This is a hospital-based study, and that pregnant women attending obstetrics 

and gynecology clinics for antenatal at this hospital level, are selected 
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populations of those likely to have obstetric complications.  The exclusion of 

private patients could also affect the generalization of findings for this study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  102 

     

 

 

 

 

 

REFERENCES 

 

 

 

 

 

 

 



 

  103 

     

REFERENCES 
 

A Umare, B. Seyoum, T. Gobena, and T. H. Mariyam (2016). “Hepatitis B virus 

infections and associated factors among pregnant women attending antenatal care clinic 

at Deder Hospital, Eastern Ethiopia,” PLoS One, vol. 11, no. 11, article 0166936. 

Abuelgasim M. H, and Baraka M. B, (2015). Prevalence of hepatitis B infection among 

pregnant women at Khartum teaching hospital, Sudan. Journalof US-Chaina Medical 

Science. 12:58-63. 

Adade, R.B (2016). Prevalence Of Hepatitis B Among Pregnant Women In J Infect. 

49(2):165-8. doi: J Infect. 49(2):165-8. doi: 

10.1016/j.jinf..01.009.10.1016/j.jinf.01.009.http://197.255.68.203/handle/123456789/

21775 

Ageely, H., Mahfouz, M.S., Gaffar, A., Elmakki, E., Elhassan, I., Yassin, A.O. and 

Bani, I. (2015) Prevalence and Risk Factors of Hepatitis B Virus in Jazan Region, Saudi 

Arabia: Cross-Sectional Health Facility Based Study. Health, 7, 459-465. 

http://dx.doi.org/10.4236/health.2015.74054 

Aghemo A, Lampertico P, Colombo M., (2012). Assessing long-term treatment 

efficacy in chronic hepatitis B and C: between evidence and common sense. J 

Hepatol.;57(6):1326–35. doi: 10.1016/j.jhep.2012.06.025.  

Ahmad, I, (2016). Prevalence of Hepatitis B and C Viral Infection Among Pregnant 

Women in Peshawar , Pakistan’, 16(6), pp. 13–17. 

Ahmedin J, Taylor M, Ram CT, et al.  (2004): A New Section in Cancer Offering 

Timely and Targeted information. Can J Clin. 54:23–25. 

Alaeen Valley and Hurrah (2018). Report from sub-committee for food support 

directorate of Alaeen Valley and Hurrah  

Alireza Shoghlieyed, Mahmood Nabavi,  Seyed Moayed Alavian ,Goodarz 

Kolifarhood,(2014). Hepatitis B surface antigen prevalence in pregnant women: A 

cross-sectional survey in Iran. International journal of preventive medicine 5(special 

issue (3). 

https://www.researchgate.net/profile/Alireza_Shoghli
https://www.researchgate.net/profile/Seyed_Alavian
https://www.researchgate.net/profile/Goodarz_Kolifarhood2
https://www.researchgate.net/profile/Goodarz_Kolifarhood2
https://www.researchgate.net/journal/2008-8213_International_journal_of_preventive_medicine


 

  104 

     

Al-Mazrou YY, Al-Jeffri M, Khalili MK, Al Ghamdi YS, Mishkhas A, Bakhsh M, et 

al., (2004). Screening of pregnant Saudi women for hepatitis B surface antigen. Ann 

Saudi Med.; 24:265–269.  

Alodini, A.Q., (2012). Prevalence of Hepatitis B Virus (HBV) and Hepatitis C Virus 

(HCV) Infections among Blood Donors at Al-Thawra Hospital Sana’a City-Yemen. 

YEMENI JOURNAL FOR MEDICAL SCIENCES, 6, 16–20. 

Alter M. J., (2003). Epidemiology and prevention of Hepatitis B virus. Semin. Liver. 

Dis., 23:39-46. 

Altinbas S, Erdogan M, Danişman N, (2010). The seroprevalences of HBs Ag and anti-

HCV in pregnant women in Ankara. Arch Gynecol Obstet, 281:371. 

Amsalu A, Getachew F, Setegn, Agete T, and Demissie A, (2018). Prevalence, 

Infectivity, and Associated Risk Factors of Hepatitis B Virus among Pregnant Women 

in Yirgalem Hospital, Ethiopia: Implication of Screening to Control Mother-to-Child 

Transmission, Journal of Pregnancy. 

Anthony Laku Stephen Kirbak,&, Zipporah Ng’ang’a, Jared Omolo, Hakim Idris, 

Abdulmumini Usman, W. B. M., (2017). Sero-prevalence for Hepatitis B virus among 

pregnant women attending antenatal clinic in Juba Teaching Hospital, Republic of 

South Sudan’, 8688, 1–7.  

Anwar, R., Razzaq, K. and Imran, A., (2016). Frequency Of Hepatitis B Virus Among 

Pregnant Women Attending Gynecology and Obstetrics, Military Hospital Rawalpindi 

66(6), pp. 918–921. 

Apuzzio, J., Block, J.M., Collision, S., Cohen, C., Leong, S.L., (2012). Chronic 

hepatitis B in pregnancy: A workshop consensus statement on screening, evaluation 

and management, Part 1. The Female Patient, 37: 22 34. 

Ashkani-Esfahani, S., Alavian, S.M. & Salehi-Marzijarani, M., (2017). Prevalence of 

hepatitis C virus infection among hemodialysis patients in the Middle-East: A 

systematic review and meta-analysis. World journal of gastroenterology, 23(1), 151–

166. 



 

  105 

     

Ayoub, W. S. and Cohen, E. (2016) ‘Review Article Hepatitis B Management in the 

Pregnant Patient: An Update’, 4(Table 1), pp. 241–247. doi: 10.14218/JCTH.00014. 

Bajubair MA, Elrub AA, Bather G (2008). Hepatic viral infections in Yemen between 

2000--2005 Saudi Med JJun; 29(6):871-4. 

Bani I, Mahfouz MS, Maki E, Gaffar A, Elhassan I, Yassin AO, Ageely HM, (2012). 

Prevalence and risk factors of Hepatitis B Virus among Pregnant Women in Jazan 

Region- Kingdom of Saudi Arabia. J Biol Agric Health ;2(7):39–43. 

Basu, Arnab; Beyene, Aster; Meyer, Keith, Ray, Ranjit (2004). "The Hypervariable 

Region 1 of the E2 Glycoprotein of Hepatitis C Virus Binds to Glycosaminoglycan, but 

This Binding Does Not Lead to Infection in a 

PseudotypeSystem". JournalofVirology. 78 (9):44784486. doi:10.1128/JVI.78.9.4478

-4486.2004. ISSN 0022 538X4486. doi:10.1128/JVI.78.9.4478-4486.  

Berry KE, Waghray S, Mortimer SA, Bai Y, Doudna JA (2011). "Crystal structure of 

the HCV IRES central domain reveals strategy for start-codon 

positioning". Structure. 19 (10): 1456–1458. 

Buti Rodriguez-Frias F, Jardi R, Esteban R (2005). Hepatitis B virus genome variability 

and disease progression: the impact of pre-core mutants and HBV genotypes. Journal 

of Clinical Virology .34 Supple 1: S79-82.doi:10.1016/s1386-6532(05)80015-0. PMID 

16461229. 

Carter J (2013). Virology: principles and applications. Saunders, Venetia. Hoboken, N. 

J: Wiley’s 978-1-118-62979-6. OCLC 865013042. 

Castelli, M, Clementi, N; Pfaff, J, Sautto, G A.; Diotti, et al., (2017). "A Biologically-

validated HCV E1E2 Heterodimer Structural Model". Scientific Reports. 7 (1): 

214. Bibcode:2017NatSR...7.214C. doi:10.1038/s41598-017-00320-7 

Centers for Disease Control and Prevention, (2016). ‘Hepatitis B’. 

http://scholar.google.com/scholar_url?url=https://www.ncbi.nlm.nih.gov/pmc/ 

Centers for Disease Control and Prevention, (2019). Hepatitis C Questions and Answers 

for Health Professionals. Updated July 2, 2019. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC387685
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC387685
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC387685
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC387685
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1128%2FJVI.78.9.4478-4486.2004
https://doi.org/10.1128%2FJVI.78.9.4478-4486.2004
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.worldcat.org/issn/0022-538X
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1128%2FJVI.78.9.4478-4486.2004
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3209822
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3209822
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3209822
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5428263
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5428263
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2017NatSR...7..214C
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2Fs41598-017-00320-7
https://www.cdc.gov/hepatitis/hcv/hcvfaq.htm#section1
https://www.cdc.gov/hepatitis/hcv/hcvfaq.htm#section1


 

  106 

     

Colman P.F., (2006). Detection of hepatitis B surface antigen mutants. Emerg. Infect. 

Dis. 12. (3). 

Conte D, Fraquelli M, Prati D (2000). Prevalence and clinical course of chronic 

hepatitis C virus (HCV) infection and rate of HCV vertical transmission in a cohort of 

15, 250 pregnant women. Hepatology; 31: 751-755. 

Cruz, H. M., Paula, V. S. De And Villar, L. M., (2018). A Cross-Sectional Study Of 

Viral Hepatitis Perception Among Residents From Southeast And North Regions Of 

Brazil’,. 1–11.  

David L. Heymann, (2010). Control of communicable diseases manual. 18th edition. 

APHA and WHO.  

Disease Study 2010". Lancet. 380 (9859): 2095–128. doi:10.1016/S0140-

6736(12)61728-0. PMID 23245604. doi: 10.1111/jvh.12644. Epub Dec 12. 

Dubuisson J, (2007). Hepatitis C Virus proteins “World Gastroenterology. 13(17): 

15.doi: 10.3748/wjg.v13.i17.2406.PMC 4146758,PMID 17552033. 

Dubuisson, Jean; Cosset, François-Loïc (2014). "Virology and cell biology of the 

hepatitis C virus life cycle – An update". Journal of Hepatology. 61 (1): S3 

S13. doi:10.1016/j.jhep.06.031. PMID 25443344.   

Elkhateeb, R. R. And Kamel, H. H., (2018). Prevalence Of Hepatitis B And C In 

Pregnant Ladies And Their Neonates In Minia Governorate, (December). Doi: 

10.15406/Ipcb.04.00086. 

El-shabrawi, M. H. F., (2016). Prevalence of Hepatitis B Virus Infection among 

Egyptian Pregnant Women - A Prevalence of Hepatitis B Virus Infection among 

Egyptian Pregnant Women - A Single Center Study (doi: 10.9734/IJTDH/2013/3276. 

Elsheikh RM, Daak AA, Elsheikh MA, Karsany MS, Adam I., 2007. Hepatitis B virus 

and hepatitis C virus in pregnant Sudanese women. Virol J, 4:104. 

Esan, A.J., Omisakin, C.T., Ojo-Bola, T., Owoseni, M.F., Fasakin, K.A., Ogunleye, 

A.A. (2014). Seroprevalence of Hepatitis B and Hepatitis C virus coinfection among 

pregnant women in Nigeria. Am. J. Biomed. Res., 2(1): 11 15 

https://doi.org/10.1016/j.jhep.2014.06.031
https://doi.org/10.1016/j.jhep.2014.06.031
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2Fj.jhep.2014.06.031
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/25443344


 

  107 

     

Fadhl A. S. Al-Gasha’a (2015). Prevalence and Risk Factors of Hepatitis B and 

Hepatitis C Virus Infections among Patients with Chronic Renal Failure in Zabeed City, 

Yemen Republic. Open Journal of Medical Microbiology 05(03):136-

142DOI: 10.4236/ojmm.53017 DOI: 10.4236/ojmm.2015.53017 

Filiz K, Hande, Melahat C, Derya S, et, al. (2017). Seroprevalence of hepatitis B and C 

virus in patients who undergo hemodialysis in Antalya province, Turkey. Asian 

Biomedicine Published online. 

Fusun ZeynepAkcam,  ErsinUskun ,KemalAvsar , YildiranSongur(2008).Hepatitis B 

virus and hepatitis C virus seroprevalence in rural areas of the southwestern region of 

Turkey. https://doi.org/10.1016/j.ijid.07.005Get rights and content Under an 

Elsevier user license 

Geberemicheal A, Gelaw A, Moges F, D. M., (2013). Seroprevalence of hepatitis B 

virus infections among health care workers at the Bulle Hora Worded Governmental 

Health Institutions, Southern Oromia, Ethiopia. J Environ Occup Sci, 2(1), 9–14. 

Glebe D, Urban S (2007). Viral and cellular determinants involved in hepadnavirus 

entry. World Journal Gastroenterology. 13(1):22-38.  doi:10.3748/wig.y13.il.22.PMC 

4065874.PMID 17206752. 

Gulnaz. J, Noor. J, Sumit.R, Ausaf. A., (2020). Seroprevalence and risk factors of 

hepatitis B and C infections among pregnant women.Inter. National J. of Research in 

Med. Sciences, 8(5):1718-1723. 

H. Xiong, X. Rong, M. Wan, R. Xu, et, al. (2016). HBV/HCV co‐infection is associated 

with a high level of HCV spontaneous clearance among drug users and blood donors in 

China. J Viral Hepatic 24(4):312-319. 

Haidar N. A., (2002). Prevalence of hepatitis B and hepatitis C in blood donors and 

high risk groups in Hajah, Yemen Republic,” Saudi Medical Journal, vol. 23, no. 9, pp. 

1090–1094, View at Google Scholar · View at Scopus. 

Harrison T (2009). Desk Encyclopedia of General Virolog.Boston: 

Academic.Press.p.455.ISBN 978-0-12-375146-1. 

https://www.researchgate.net/scientific-contributions/2083477313-Fadhl-A-S-Al-Gashaa
https://www.researchgate.net/journal/2165-3372_Open_Journal_of_Medical_Microbiology
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.4236%2Fojmm.2015.53017
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.4236%2Fojmm.2015.53017
https://www.sciencedirect.com/science/article/pii/S1201971208014483#!
https://www.sciencedirect.com/science/article/pii/S1201971208014483#!
https://www.sciencedirect.com/science/article/pii/S1201971208014483#!
https://www.sciencedirect.com/science/article/pii/S1201971208014483#!
https://doi.org/10.1016/j.ijid.07.005
https://doi.org/10.1016/j.ijid.07.005
https://www.elsevier.com/open-access/userlicense/1.0/
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Xiong%2C+H
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Rong%2C+X
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Xu%2C+R


 

  108 

     

Hollinger F.B., Liang T.J., (2001). Hepatitis B virus. In: Knipe D.M. et al., eds. Fields 

Virology. 4th ed. Philadelphia. Lippincott Williams & Wilkins: 2971-3036. 

Howard CR (1986)’’The Biology of Hepadnavirus. Journal of General Virology. 67(7): 

1215.doi: 10.1099/0022-1317-67-1215.PMID 3014045. 

http://www.cdc.gov/travel-static/yellowbook/2018/map_3-04-small.png 

http://www.cdc.gov/travel-static/yellowbook/2018/map_3-05-small.png 

http://www.who.int/topics/hepatitis/en/ [Accessed 07-24-2016.\ 

https:// virology -online.com/ Hepatitis B Virus Infection.htm.   

https:// virology -online.com/ Hepatitis B Virus Infection.htm.   

https://en.wikipedia.org/wiki/hepatitis _B virus DNA_ polymerase 

https:// virology -online.com/ Hepatitis C Virus Infection.htm Genomic organization of 

HCV. In Wikipedia. Retrieved on 23rd July, 2016). 

https:// virology -online.com/ Hepatitis C Virus Infection.htm.   

https://doi.org/10.5372/1905-7415.1004.496  

 https://emedicine.medscape.com/article/964662-clinical. 

https://en.wikipedia.org/wiki/hepatitis _B virus DNA_ polymerase 

Hu, J., State, P. And Medical, H., (2018). Hepatitis B Virus Virology And Replication. 

Doi: 10.1007/978-3-319-22330-8. 

Hussein, N.R. & Daniel, S., (2017). A study of hepatitis B virus associated risk factors 

in patients attending hepatitis unit in Duhok city, Iraq. Archives of Clinical Infectious 

Diseases, 12(3). ISSN: 2319-7706 Volume 4 Number 5  pp. 16-23 

http://www.ijcmas.com 

Jawetz, Melnick, and Adelberg. (2007). Hepatitis viruses. In: Medical Microbiology. 

Brooks G.F., Butel J.S., Morse S.A., and Carroll K.C., eds. 24th ed. McGraw-Hill. pp: 

466-485. 

http://www.cdc.gov/travel-static/yellowbook/2018/map_3-04-small.png
http://www.cdc.gov/travel-static/yellowbook/2018/map_3-05-small.png
https://en.wikipedia.org/wiki/hepatitis
https://doi.org/10.5372/1905-7415.1004.496
https://emedicine.medscape.com/article/964662-clinical
https://en.wikipedia.org/wiki/hepatitis


 

  109 

     

Jethwadk Dv, Chauhan, Dr. Gunjan B, (2016). Acute Viral Hepatitis in Pregnancy, 

15(6), pp. 8–11. doi: 10.9790/0853-1506050811. 

Jodie Dionne-Odom   , Alan T N Tita   , Neil S Silverman (2016). Hepatitis B in 

pregnancy screening, treatment, and prevention of vertical transmission. Society; 

PMID: 2645412DOI: 10.1016/j.ajog.2015.09.100.  

Jubin R (2001). "Hepatitis C IRES: translating translation into a therapeutic 

target". Curr. Opin. Mol. Ther. 3 (3): 278–87. PMID 11497352. 

Kaito M, Ishida S, Tanaka H, Horiike S, Fujita N et, al. (2006). "Morphology of 

hepatitis C and hepatitis B virus particles as detected by immunogold electron 

microscopy". Medical Molecular Morphology. 39 (2) 63–71. doi:10.1007/s00795-006-

0317-8. ISSN 1860-1480. PMID 16821143. 

Kato N (2000). "Genome of human hepatitis C virus (HCV): gene organization, 

sequence diversity, and variation". Microbe. Comp. Genome. 5 (3): 129–

51. doi:10.1089/mcg.2000.5.129. PMID 11252351. 

Kay A, Zoulim F, (2007). Hepatitis B virus genetic variability and evolution Virus. 

Research.127(2): 164-6.doi: 10.1016/j.viruses.2007.02.021.PMID 17383765.  

Kebede, K. M., Abateneh, D. D. And Belay, A. S., (2018). Hepatitis B Virus Infection 

Among Pregnant Women In Ethiopia : A Systematic Review And Meta-Analysis Of 

Prevalence Studies. BMC Infectious Diseases, Pp. 1–9. 

Keeffe E.B., Dietrich D.T., Han S.H.B. et al., (2006). A treatment Algorithm for 

management of chronic hepatitis B virus infection in united states. An update.  Clin. 

Gastroenterology. Hepatol. 4:1-26. 

Kolawole, O.M., Wahab, A.A., Adekande, D.A., Sibanda, T., Okah, A., 2012. 

Seroprevalence of hepatitis B surface antigenic. and its effects on hematological 

parameters in pregnant women in Osogbo, Nigeria. Virol. J., 9: 317. 

https://pubmed.ncbi.nlm.nih.gov/?term=Dionne-Odom+J&cauthor_id=26454123
https://pubmed.ncbi.nlm.nih.gov/26454123/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Tita+AT&cauthor_id=26454123
https://pubmed.ncbi.nlm.nih.gov/26454123/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Silverman+NS&cauthor_id=26454123
https://doi.org/10.1016/j.ajog.2015.09.100
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/11497352
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1007%2Fs00795-006-0317-8
https://doi.org/10.1007%2Fs00795-006-0317-8
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.worldcat.org/issn/1860-1480
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/16821143
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1089%2Fmcg.2000.5.129
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/11252351


 

  110 

     

Komas NP, Vickos U, Hübschen JM, Béré A, Manirakiza A, Muller CP, (2013). 

Hepatitis B virus infection in rural communities, Central African Republic". BMC 

Infectious Diseases. 13: 286. doi:10.1186/1471-2334-13-286. PMC 3694350. PMID 

23800310. 

Leila Kheiri, Somayeh Makvand (2012). The Prevalence of Hepatitis B Surface 

Antigen (HBsAg) and its Influencing Factors in Pregnant Women Referring to 

Healthcare Centers of Dehloran, Iran. J Midwifery Repro’d Health.; 3(3): 424-429 

Levicnic-Stezinar S., (2004). Hepatitis B surface antigen escape mutant in a first time 

blood donor potentially missed by a routine screening assay. Clin. Lab. 50:49-51. 

Li W, Miao Qi Z, Zeng W, Liang J, Liang Z, (2010). Hepatitis B Virus X protein 

upregulates HSP90alpha expression via activation of c-Myc in human hepatocarcinoma 

cell line, HepG2. Virol.J.7: 45.doi: 10.1186/1743-422X-7-45.PMC 2841080.PMID 

20170530. 

Lin K. and Kirchner J.T. (2004). Hepatitis B virus. J Amer. FAm. Phus. 69(1). 3: 1278.    

Locarnini S (2004). Molecular Virology of Hepatitis B Virus”. Seminars in Liver 

Disease. 24:3-10. Cite Seer X 10.1.1.618.7033.doi10.1055/s-2004-828672.PMID 

15192795. 

Lozano R, M Naghavi, K Foreman, S Lim, K Shibuya V Aboyans (2012). "Global and 

regional mortality from 235 causes of death for 20 age groups in 1990 and 2010: a 

systematic analysis for the Global Burden of Disease Study 2010. 

DOI:https://doi.org/10.1016/S0140-6736(12)61728-0. of Dise2010D 

Mac, P. A., Suleiman, A. C. And Airiohuodion, P. E., (2019). High Prevalence Of 

Hepatitis B Virus Infection Among Pregnant Women Attending Antenatal Care In 

Central Nigeria.Infectious Diseases And Epidemiology, 5(1), Pp. 1–5. Doi: 

10.23937/2474-3658/1510068. 

Mahmoud Edessy, Abd El Aziz G. Al Darwish, H H. El Katatny, M G, Abd El Aty, A, 

Ahmed Ali M. Nasr and Osama Abd El Azeem, (2016). Hepatitis C Virus Infection 

during Pregnancy in Upper Egypt. Int. J. Curr. Res. Med. Sci. 2(10): 8-15. 



 

  111 

     

Mahmoud El Sayed Abo-Salem, Omayma Abo-Elfateh Mahrous, Ahmed El-

Saharawi, Hala Marawan Mohamed, Sania Ali Soliman Yehia(2014). Seroprevalence 

of hepatitis B among pregnant women attending maternal and child health centers in 

Shebin El-Kom district (Menoufia governorate).  ORIGINAL ARTICLE Volume:27 

Issue:4 Page:847-852. 

Malik M. (2018) ‘Knowledge and Perceptions of Prescribers Regarding Hepatitis B & 

C Management: A Cross-sectional Study from Pakistan’, Pharmacy & Pharmacology 

International Journal doi: 10.15406/ppij.2017.05.00135. 

Marko Duvnjak, N. B. and L. V. J. (2017) ‘Hepatitis C Virus (HCV) Treatment in 

Croatia: Recent Advances and Ongoing Obstacles’, Update on Hepatitis C. doi: 

10.5772/intechopen.70440. 

Michielsen PP, Van-Dammme P, (1999). Viral hepatitis and pregnancy. Acta 

Gastroenterology Belg; 62:21-9. 

Mo Salve-Castillo F, Gómez-Gamboa L, Albillos A, Álvarez-Mon M, Costa-León L, 

Araujo Soto M, (2012). Virus de hepatitis C in poblaciones de riesgo a adquirir la 

infection. Venezuela. Rev Esp Enform Dig.;99:315 

Mohammed A. Alrowaily, Mostafa A. Abolfotouh, Mazen S. Ferwanah (2008). 

Hepatitis B virus sero-prevalence among pregnant females in Saudi Arabia. Saudi J 

Gastroenterology Apr;14(2):70-2. doi: 10.4103/1319-3767.39621. 

Mohd Hanafiah K, Groeger J, Flaxman AD, Wiersma ST (2013). Global epidemiology 

of hepatitis C virus infection: new estimates of age-specific antibody to HCV 

seroprevalence. Hepatology. 57:1333–1342.  

Mohebbi SR, Sanati A, Cheraghipour K, Rostami Nejad M, Shalmani HM, Zali MR, 

(2012). Hepatitis C and hepatitis B virus infection: epidemiology and risk factors in a 

large cohort of pregnant women in Lorestan, West of Iran. Hepat Mon.  11(9):736–739. 

Molla. S, Munshea. A, and Nibret. E, (2015). Seroprevalence of hepatitis B surface 

antigen and anti HCV antibody and its associated risk factors among pregnant women 

attending maternity ward of Felege Hiwot Referral Hospital, northwest Ethiopia: A 

cross-sectional study Hepatitis virus, Virology Journal, vol. 12, no. 1, 204-8.  

http://www.mmj.eg.net/searchresult.asp?search=&author=Mahmoud+El+Sayed+Abo%2DSalem&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.mmj.eg.net/searchresult.asp?search=&author=Omayma+Abo%2DElfateh+Mahrous&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.mmj.eg.net/searchresult.asp?search=&author=Ahmed+Ahmed+El%2DShaarawy&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.mmj.eg.net/searchresult.asp?search=&author=Ahmed+Ahmed+El%2DShaarawy&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.mmj.eg.net/searchresult.asp?search=&author=Hala+Marawan+Mohamed&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.mmj.eg.net/searchresult.asp?search=&author=Sania+Ali+Soliman+Yehia&journal=Y&but_search=Search&entries=10&pg=1&s=0


 

  112 

     

Monica Maia de Oliveira Barros , Karla Regina Oliveira de Moura Ronchini , Rosa 

Leonôra Salerno Soares(2018). Hepatitis B and C in pregnant women attended by a 

prenatal program in a University at hospital in Rio De Janeiro, Brazil: Retrospective 

study of seroprevalence screening Affiliations expand PMID: 30540090 

DOI: 10.1590/S0004-2803. 00-68. 

Morton, P.G. & Fontaine, D.K., (2017). Critical care nursing: a holistic approach 11th 

ed. C. Richardson, ed., China: Lippincott Williams & Wilkins. 

Muhammad MA, Sohail ZZ, Salman AM, Shahzad S, Asif N, S. S., & Mehar A, J. A., 

(2007). Molecular epidemiology of Hepatitis B virus genotypes in Pakistan. BMC 

Infect Dis, 7, 115.  

Murad EA, Babker SM, Gasim GI, Rayis DA, Adam I. Epidemiology of hepatitis B 

and hepatitis C virus infections in pregnant women in Sana’a, Yemen. (2013). BMC 

Preg Childbirth.  13:127. doi: 10.1186/1471-2393-13-127.  

Nadire Seval Gündem, Fatma Kalem (2016). Servo-prevalence of   HBV and HCV 

among pregnant women attending the antenatal clinics of Konya Dr. Ali Kemal Beliani 

Gynecology and Children Hospital – Turkey. GJMEDPH; Vol. 6, issue 3.      

Nahom Fesseways, Araia Berhan, Hagos Ahmed. Salih Mohhmed et al. (2018) 

‘Prevalence of Hepatitis B Virus Infection and Associated Seromarkers among 

Pregnant Women in Eritrea’, Journal of Human Virology & Retrovirology, 6(1). doi: 

10.15406/jhvrv.2018.06.0019. 

Nasr, A. A. M. and Farouk, E. (2019) .Prevalence of Hepaatitis C among pregnant 

women of upper “European Journal of Pharmaceuticl and Medical Resarch ,4,2pp.2-7. 

Navabakhsh B, Mehrabi N, Estakhri A, Mohamadnejad M, Poustchi H.(2011). 

Hepatitis B virus infection during pregnancy: transmission and prevention. Middle East 

J Dig Dis.3:92–102 

Ngalula, M. T., Felix, K. and Kakoma, J., (2018). Open access Preliminary study of 

seroprevalence and risk factors for hepatitis B infection in pregnant women in 

Lubumbashi , Democratic Republic of the Congo. African Journal of Health Issues, 

2(1), pp. 1–6. 

https://pubmed.ncbi.nlm.nih.gov/?term=Barros+MMO&cauthor_id=30540090
https://pubmed.ncbi.nlm.nih.gov/?term=Ronchini+KROM&cauthor_id=30540090
https://pubmed.ncbi.nlm.nih.gov/?term=Soares+RLS&cauthor_id=30540090
https://pubmed.ncbi.nlm.nih.gov/?term=Soares+RLS&cauthor_id=30540090
https://doi.org/10.1590/s0004-2803.201800000-68


 

  113 

     

Odusanya o.o, Alufohaia F. E, Meurice F. P, et al., (2005). Prevalence of hepatitis B, 

surfece antigen in vaccinated children and controls in rural Nigeria. International J Infct 

Dis. 9(3): 139-143. 

Olokoba AB, Salawu FK, Danburam A, Olokoba LB, Midala JK, Badung LH, Olatinwo 

(2011). A Hepatitis B virus infection amongst pregnant women in North-eastern 

Nigeria- a call for action. Niger J Clin Pract Jan-Mar;14(1):10-3. doi: 10.4103/1119-

3077.79232 PMID: 21493984. 

Oluboyo, B.O., Ugochukwu, V.I., Oluboyo, A.O., lhim, A.C., Chukwumal, G.O., 

Onyemelukwe, A. 2014. Prevalence of hepatitis B and C viral infections in pregnant 

women attending antenatal clinic in Nnewi, Nigeria. Eur. Sci. J., 10(3): 434 441. 

Op De Beeck A, Dubuisson J (2003). "Topology of hepatitis C virus envelope 

glycoproteins". Rev. Med. Virol. 13 (4): 233–

41. doi:10.1002/rmv.391. PMID 12820185. 

Osman AMM, Mirghani OA, Gasim GI (2014) Hepatitis B Virus, Hepatitis C Virus 

and Human Immunodeficiency Virus Infections among Pregnant Women in Central 

Sudan. Sudan JMS Vol. 9, No.1 

Pallier C., Castera L., Soulier A., Hezode C., Nordmann P., Dhumeaux D. Pawlotsky 

J.M., (2006). Dynamics of hepatitis B virus resistance to lamivudine. J. Virol. 80: 643-

53. 

Parveen Malhotra, Smite Nanda, Vani Malhotra, Meenakshi Chauhan, Naveen 

Malhotra, Ajay Chugh, Abhishek Chaturvedi, Parul Chandrika and Ishita Singh (2016). 

Prevalence of HIV , Hepatitis B , Hepatitis C in Pregnancy at Tertiary Care Center of 

Northeren India’, 1(4), pp. 4–6. doi: 10.19080/ARGH..01.555568. 

Pennap Grace Rinmecit, Ishaq Fatima Muazu and Mohammed Fatima(2015) Parallel 

and Overlapping Hepatitis B and C Virus Infection Among Pregnant  Women Attending 

Antenatal in a Rural Clinic in Northern Nigeria Int.J.Curr.Microbiol.App.Sci 4(5): 16-

23  

https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1002%2Frmv.391
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/12820185


 

  114 

     

Pergam, S.A., Wang, C.C., Gardella, C.M., Sandison, T.G., Phipps, W.T. and Hawes, 

S.E., (2008): Pregnancy complications associated with hepatitis C: data from a 2003-

2005 Washington state birth cohort. American journal of obstetrics and gynecology; 

199(1): 38-e1. 

Perz JF, Armstrong GL, Farrington LA, Hutin YJF, Bell BP ) 2006). The contributions 

of hepatitis B virus and hepatitis C virus infections to cirrhosis and primary liver cancer 

worldwide. J Hepatol.;45:529–538. doi: 10.1016/j.jhep. 05.013.  

Rabiu. K, Akinola. O, Adewunmi. A, Omololu. O, and Ojo. T, )2010(. Risk factors for 

hepatitis B virus infection among pregnant women in Lagos, Nigeria, Acta Obstetricia 

et Gynecologica Scandinavica, vol. 89, no. 8, pp. 1024–1028. 

Rashid S, Kilewo C, Aboud S. (2014). Seroprevalence of hepatitis B virus infection 

among antenatal clinic attendees at a tertiary hospital in Dar es Salaam, 

Tanzania. Tanzan J Health Res.  16(1):1–7. doi: 10.4314/thrb. v16i1.2.  

Regea Dabsu, Eyasu Ejeta (2014). Seroepidemiology of Hepatitis B and C Virus 

Infections among Pregnant Women Attending Antenatal Clinic in Selected Health 

Facilities in East Wollega Zone, West Oromia, Ethiopia Bio Med Research 

International  (1):1-9 DOI: 10.1155/2018/4792584. 

Regea Dabsu, Eyasu Ejeta (2014). Seroepidemiology of Hepatitis B and C Virus 

Infections among Pregnant Women Attending Antenatal Clinic in Selected Health 

Facilities in East Wollega Zone, West Oromia, Ethiopia Bio Med Research 

International  (1):1-9 DOI: 10.1155/2018/4792584. 

Richard Ephraim, Isaac Donko, Samuel A. Sakyi, Joyce Ampong, Hope Agbodjakey 

(2013). Seroprevalence and risk factors of Hepatitis B and Hepatitis C infections among 

pregnant women in the Asante Akim North Municipality of the Ashanti region, Ghana; 

a cross sectional study. African Health Sciences Vol 15 Issue 3709. 

Robert Burakoff, (2020). What Is Hepatitis C, very well Health, He is the vice chair for 

ambulatory services for the department of medicine at Weill Cornell Medical College 

in New York. Learn about our Medical Review Board  on July 2020, 

https://www.verywellhealth.com/overview-of-hepatitis-c-4164533. 

https://www.researchgate.net/profile/Regea_Dabsu
https://www.researchgate.net/profile/Eyasu_Ejeta
https://www.researchgate.net/journal/2314-6133_BioMed_Research_International
https://www.researchgate.net/journal/2314-6133_BioMed_Research_International
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1155%2F2018%2F4792584
https://www.researchgate.net/profile/Regea_Dabsu
https://www.researchgate.net/profile/Eyasu_Ejeta
https://www.researchgate.net/journal/2314-6133_BioMed_Research_International
https://www.researchgate.net/journal/2314-6133_BioMed_Research_International
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1155%2F2018%2F4792584
https://www.verywellhealth.com/medical-review-board
https://www.verywellhealth.com/overview-of-hepatitis-c-4164533


 

  115 

     

Rolla Jadallah, Neal Abu Hasan, ,Kamel M Adwan,Harbi Daraghmeh (2005). 

Prevalence of hepatitis B virus markers among high risk groups in Palestine. Medical 

Journal of Islamic World Academy of Sciences, 15:4:157–160. 

Rubina Malhotra, Divya Soin , Pragati Grover  , Shipra Galhotra Himanshu 

Khutan , Navneet Kaur(2016).   Hepatitis B virus and hepatitis C virus co-infection in 

hemodialysis patients: A retrospective study from a tertiary care hospital of North India. 

J Nat Sci Biol Med doi: 10.4103/0976-9668.175076. 

Saab S. and Martin P., (2000). Test for acute and chronic hepatitis. The practical Peer-

Reviewed J. for primary care physicians. 107(2): 123-130. 

Schiff E. R., (2004). Sec3, Hepatitis B.  In: Hepatitis learning guide. Published by, 

Abbott diagnostics, a division of Abbott Laboratory Inc. USA. 

www.abbottdiagnostics.com. 

Schutten M., Nesters H.G.M. (2001).  Clinical utility of viral quantification as a tool 

for disease monitoring. Exp. Rev. Mol. Diagn. 1: 153-162. 

Sharma P, Nicholas J B, M Varman, Steele RW, et,al.(2017). Pediatric Hepatitis 

B.Clinical Presention. 

Sharon L Lewis, Sharon L.  ,Shannon Ruff Dirksen  ,Margaret McLean et,al.  (2014). 

Medical-Surgical Nursing: Assessment and Management of Clinical Problems 8th ed. 

M. M. Harding, ed., Canada: Elsevier Mosby. https://www.amazon.ca/Medical-

Surgical-Nursing-Canada-Sharon-Lewis/dp/1771720484 

Shweta Si, Vaishnava M, Jatav, (2015). ‘Viral Hepatitis in Pregnancy – A study of its 

Effect on Maternal and Foetal Outcome’, 63, pp. 28–33. 

Sinha S, Kumar M., (2010). Pregnancy and chronic hepatitis B virus infection. Hepatol 

Res. 40:31–48.  

Smeltzer, Suzanne C. O'Connell Brenda G. Bare, Janice L. Hinkle, Kerry H. Cheever 

Lippincott Williams & Wilkins (2013). Brunner & Siddhartha’s Textbook of Medical-

surgical Nursing 13th ed. H. Surrena, ed., China. 

https://www.researchgate.net/profile/Rola_Jadallah
https://www.researchgate.net/profile/Kamel_Adwan
https://www.researchgate.net/profile/Kamel_Adwan
https://pubmed.ncbi.nlm.nih.gov/?term=Malhotra+R&cauthor_id=27003974
https://pubmed.ncbi.nlm.nih.gov/?term=Soin+D&cauthor_id=27003974
https://pubmed.ncbi.nlm.nih.gov/?term=Grover+P&cauthor_id=27003974
https://pubmed.ncbi.nlm.nih.gov/27003974/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Galhotra+S&cauthor_id=27003974
https://pubmed.ncbi.nlm.nih.gov/?term=Khutan+H&cauthor_id=27003974
https://pubmed.ncbi.nlm.nih.gov/?term=Khutan+H&cauthor_id=27003974
https://pubmed.ncbi.nlm.nih.gov/?term=Kaur+N&cauthor_id=27003974
https://pubmed.ncbi.nlm.nih.gov/27003974/#affiliation-1
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Sharon+L.+Lewis&text=Sharon+L.+Lewis&sort=relevancerank&search-alias=books
https://www.amazon.com/Shannon-Ruff-Dirksen/e/B00F5ZOCRC/ref=dp_byline_cont_book_2
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Margaret+McLean+Heitkemper&text=Margaret+McLean+Heitkemper&sort=relevancerank&search-alias=books
https://pubmed.ncbi.nlm.nih.gov/?term=Sahai+S&cauthor_id=26591124
https://pubmed.ncbi.nlm.nih.gov/?term=Mishra+V&cauthor_id=26591124


 

  116 

     

Soni P.N., Khakoo S.I., Dusheiko G.M., (1994). Viral hepatitis. In: Recent evidences 

in Gastroenterology. 1st ed., R.E. Pounder, ed. Longman Singapore Publisher. 

Singapore. pp: 235-266. 

Sterneck M, Kalinin a T, Otto S, Gunther S, Fischer L, Burdelskim, et al, (1998). 

Neonatal fulminant hepatitis B.  J Infect Dis; 177:1378-81. 

Sultan A M S, Abdulrahman A M Z, Omar S A, Huda S B (2010). The frequency of 

hepatitis B and C among blood donors: a hospital-based study in Sana’a, Yemen. 

Biohealth Science Bulletin 2(2), 65 – 68.                                          

T. A. Sallam, C. Y. W. Tong, L. E. Cuevas, Y. A. Raja'a, A. M. Othman, and K. R. Al-

Kharsa, (2003). Prevalence of blood-borne viral hepatitis in different communities in 

Yemen,” Epidemiology and Infection, vol. 131, no. 1, pp. 771–775, View at Publisher 

· View at Google Scholar · View at Scopus donor. 

Tanga A T , Misanew A T, Desta H, Chaltu F and Gemechu K J, (2019) .Sero-

prevalence of hepatitis B virus and associated factors among pregnant women in 

Gambella hospital , South Western Ethiopia : facility based cross-sectional study’. 

BMC Infectious Diseases, pp. 1–7. 

Taseer IU, Ishaq F, Hussain L, Safdar S, Mirbahar AM, Faiz SA, (2010). Frequency of 

anti-HCV, HBsAg and related risk factors in pregnant women at Nishtar Hospital, 

Multan. J Ayub Med Coll Abbottabad, 22:13–16. 

Tawfique Al-Zubiery, Talal Alharazi, Hafez Alsumairy, Adel Al-Zubiery (2016). Sero-

Prevalence of HBs Ag, HCV and HIV among Blood Donors in Three Blood Bank 

Centers in Sana'a city: Yemen journal of Biotechnology and Biomedical Science ISSN: 

2576-6694 Current Issue Volume No: 1 Issue No: 1 

Tecle, N. F. A. B. H. A. S. M. F., (2018) ‘Prevalence of Hepatitis B Virus Infection and 

Associated Seromarkers among Pregnant Women in Eritrea’, Journal of Human 

Virology & Retrovirology, 6(1). doi: 10. 

Tim Jewel,(2020).All about the Hepatitis C Virus (HCV) RNA PCR Test,Medically 

Healthline J Infect. 49(2):165-8. doi: 10.1016/j.jinf.01.009.  



 

  117 

     

Todd CS, Ahmadzai M, Atiqzai F, Miller S, Smith JM, Ghazanfar SA, Strathdee SA, 

(2008). Seroprevalence and correlates of HIV, syphilis, and hepatitis B and C virus 

among intrapartum patients in Kabul Afghanistan. BMC Infect Dis, 8:119. 

Tsega E, 2000. Epidemiology, prevention and treatment of viral hepatitis with emphasis 

on new developments.  Ethiop Med J: 38:131-41.  

Ugbebor O, Aigbirior M, Osazuwa F, Enabudoso E, Zabayo O (2011). The prevalence 

of hepatitis B and C viral infections among pregnant women in the antenatal clinic of 

the University of Benin Teaching Hospital, In Nigeria. N Am J Med 

Sci. 2011;3(5):238–241. doi: 10.4297/najms.3238.  

Watashe Kuwaiti T, (2015). Hepatitis B virus and Hepatitis D Virus Entry, Species 

Specificity, and Tissue Tropism. Cold Spring Harbor Perspectives in Medicine.5(8): 

a021378.doi: 10.1101/cshperspect.a021378.PMC 4526719.PMID 26238794. 

WHO (2011). Hepatitis C Archived from the original on 2011-07-12.  

WHO (2016). Hepatitis (Online) Global Health Sector Strategy on Viral Hepatitis 

2016–2021Towards Ending Viral Hepatitis.                 

https://apps.who.int/iris/bitstream/handle/10665/246177/WHO-HIV-2016.06-

eng.pdf?sequence. 

WHO (2020). Essential medicines and health products, First WHO prequalified 

hepatitis C rapid test opens the door to expanded treatment, 

https://www.who.int/medicines/news/prequal_hvc/en/ 

WHO (2020). Viral hepatitis: (Online) A hidden killer gains visibility. 

https://www.who.int/publications/10-year- 2016. 

WHO, (2009). WHO Executive Board (2009) Viral hepatitis. 

WHO, (2018). Guidelines for the care and treatment of persons diagnosed with chronic 

hepatitis c virus infection. 

WHO, (2015). https://www.who.int/topics/hepatitis/factsheets/en 

https://apps.who.int/iris/bitstream/handle/10665/246177/WHO-HIV-2016.06-eng.pdf?sequence
https://apps.who.int/iris/bitstream/handle/10665/246177/WHO-HIV-2016.06-eng.pdf?sequence
https://www.who.int/medicines/news/prequal_hvc/en/
https://www.who.int/medicines/news/prequal_hvc/en/
https://www.who.int/publications/10-year-%202016


 

  118 

     

Xing D, Hongxi G, Zhao-Hua Z, Xu Z, Huy T, Yohko I, Tian-Cheng L, T., & S, K. A., 

(2003). Molecular epidemiology of Hepatitis viruses and genotypic distribution of 

Hepatitis B and C viruses in Harbin, China. Jpn J Infect Dis, 56, 19–22. 

Yami A, Alemseged F, Hassen A, (2011). Hepatitis B and C virus infections and their 

association with HIV: A cross-sectional study among blood donors in Ethiopia, 

Ethiop. J Heal Sci.  21(1):67–75. 

Zahran KM, Badary MS, Agban MN, Abdel Aziz NH, (2010). Pattern of hepatitis virus 

infection among pregnant women and their newborns at the Women’s health center of 

Assiut University, upper Egypt. Int J Gynecology Obstetric, 111:171–174.  

Zuckerman AJ (1996). Hepatitis Viruses. In Baron’s Medical Microbiology (4th ed.) 

University of Texas Medical Branch. ISBN 978-0- 

 

 

 

 

 

 

 



 

  119 

     

 

 

 

 

 

APPENDICES 

 

  



 

  120 

     

APPENDIX (1) 

 ستبانة حولا

ي بين النساء الحوامل في وادي ينسالي وائبالالتهاب الكبد الفيروسي بعدوئ والعوامل المرتبطة الانتشار المصلي 

 اليمن -العين، محافظه حضرموت

 الاستبيان رقم

 الموافقة الرسمية

ي بين ينسالي وائبالالتهاب الكبد الفيروسي بعدوئ والعوامل المرتبطة الانتشار المصلي حن نقوم حالياً بدراسة على ن

-النساء الحوامل في وادي العين، محافظه حضرموت اليمن   

.بمستشفى صالح بابكر الخيري وادي العين حضرموت  

.صنعاء –وهذه الدر اسه تشرف عليها كلية العلوم الطبية بجامعة الرازي   

بين  رصحية كبيرة في اليمن. ونحن نريد أن نعرف هل هذا المرض ينتش مشكلة Cو B التهاب الكبد الفيروسي

النساء الحوامل في منطقة وادي العين اليمنية. ونحن بطريقة المسح نختار المترددات من الحوامل على عيادة النساء 

والولادة بمستشفى صالح بابكر الخيري وادي العين حضرموت نشجعك على المشاركة لأن كلما شارك الناس أكثر في 

ن المتوقع أن تساعد نتائج هذه الدراسة وزارة الصحة لوضع خطط هذه الدراسة كلما أصبحت نتائج الدراسة مفيدة. م

.للوقاية من الإصابة بالتهاب الكبد   الفيروسي  B و   C 

المعلومات التي سنأخذها منك ستحاط بالسرية التامة وفقا لأخلاقيات البحث العلمي، ولن تتأثر في مهنتك أو عملك بما 

.سوف تدلي به من معلومات  

بالاستفسار عن أي شيء في البحث؟ والآن، هل ترغبي  

على أي سؤالة نشكرك على الوقت الذي أمضيته في قراءة هذا النموذج ونحن مستعدون للإجاب . 

.إذا وافقت على المشاركة من فضلك وقعي أو أبصمي على الورقة في الأسفل  

الشكر،مع   

عبد الله بن بركات احمد: الباحث  

(777717395-714812780) 

 

 

جميع  .)أو أحدهم قرأ لي( المعلومات عن هذه الدراسة وأفهم ما هو مطلوب مني لو شاركت في هذه الدراسةلقد قرأت 

.أسئلتي المتعلقة بهذه الدراسة تم الإجابة عليها  

.أنا أوافق على المشاركة  

-ل: المقاباسم                                                                         -الرقم:   

  - المقابل:توقيع                                                                      -التاريخ: 
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 على الإجابة المناسبة√ضعي إشارة 

 الجزء الأول: البيانات الاجتماعية والديموغرافية:
 الرمز الإجابة المتوقعة السؤال

  ............................... العمر  1

 حضر  محل الإقامة  2

 شبة حضر 

1 

2 

 امية  المستوى التعليمي  3

 أساسي 

 ثانوي 

 جامعي 

1 

2 

3 

4 

 ربة بيت  الوظيفة  4

 عاملة 

1 

2 

 متزوجة  الحالة الاجتماعية  5

 منفصلة 

1 

2 

 اولي  نوع الحمل  6

 متعدد 

1 

2 

   

 : والتاريخ المرضي الاختطار لالجزء الثاني: عوام
عملتي فحص لفيروسات الكبد البي هل   7

 والسي من قبل؟
 نعم 

 لا 

1 

2 

 نعم  هل نقلتي دم من قبل؟  8

 لا 

1 

2 

 أشهر  إذا الإجابة نعم منذ متى تم نقل الدم؟  9

 سنوات 

1 

2 

هل عانيتي من اصفرار من قبل )مرض   10

 الصفار(؟
 نعم 

 لا 

1 

2 

 نعم  هل اجريتي عملية جراحية من قبل؟  11

 لا 

1 

2 

العملية التي  عنوإذا الإجابة نعم ما   12

 اجريتيها؟
 قيصرية 

 أخرى تذكر 

1 

2 

 نعم  هل خلعتي ضرس من قبل؟  13

 لا 

1 

2 

 في عيادة الاسنان  إذا الإجابة نعم في أي مكان؟  14

 خارج عيادة الاسنان 

1 

2 

 نعم  هل مارستي الحجامة من قبل؟  15

 لا 

1 

2 

 ةمرة واحد  مارستي؟الإجابة نعم كم مرة  إذا  16

 مرتين 

 ثلاث مرات 

1 

2 

3 

 نعم  يوجد لديك وشم؟هل   17

 لا 

1 

2 

  ......................... إذا الإجابة نعم منذ متى اجري لك الوشم؟  18

 نعم  هل يوجد لديك خشف في اذنك؟  19

 لا 

1 

2 

  ..................... إذا الإجابة نعم متى اجري لك؟  20
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Questionnaire about 

 
Seroprevalance and associated factors of viral hepatitis B and C infection among pregnant women in 

Alaeen Valley, Hadhramout Governorate, Yemen 
 

No. of Questionnaire 

informed consent 

 
    We are currently carrying out a study on Seroprevalance and associated factors of viral hepatitis B and C 

infection among pregnant women attending the obstetrics and Gynecology clinic at Saleh Babker welfare 

hospital Alaeen Valley, Hadhramout Governorate.  

     This department is supervised by the Faculty of Medical sciences at al-Razi University-Sana'a. 

Viral hepatitis B and C are a major health problem in Yemen. We want to know if this disease is among 

pregnant women in the Yemeni valley of the eye. We are scanning method we choose from pregnant women 

on the clinic... Women and childbirth at Saleh Babker Hospital, Alaeen Valley, Hadhramout Governorate.  

    We encourage you to participate because the more people participate in this study the more the results of 

the study become useful. The results of this study are expected to help the Ministry of Health to develop 

plans to prevent hepatitis B and C infection. 

    The information we will take from you will be strictly confidential according to the Ethics of scientific 

research, and will not be affected in your profession or work by the information you will provide. 

   Now, would you like to inquire about anything in the search? 

   Thank you for the time spent reading this form and we are ready to answer any question. 

  If you agree to participate, please sign or shut down the paper below. 

Thanks, 

        Researcher 

Ahmed Abdullah Bin Barakat   

(777717395-714812780 
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    I have read (or someone who read Me) information about this study and I understand what is required 

from me if I participate in this study. All my questions related to this study have been answered. 

I agree to participate. 

           

Number: -                                             Corresponding name: -                                                                       

  Date: -                                               Corresponding signature: - 

Signature or imprint of the participant.                                           

Please provide a copy of this form for participation 

Signature of the opposite: -signature or fingerprint participation.          
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Mark the (√) on appropriate answer 

Part I: Sociodemographic data: 

Code Expected answer Question 

 ............................... 1. Age 

1 

2 

Urban 

Semi Urban 

2. Residence 

1 

2 

3 

4 

Illiterate 

Basic 

Secondary 

Undergraduate 

3. Education level 

1 

2 

Housewife 

Worker  

4. Occupation 

1 

2 

Married 

Separate 

5. Marital status 

1 

2 

Prmigravide 

Multigravida 

6. Parity 

 

Part II: Risk factors and Medical History: 
1 

2 
 Yes 

 No 

7. Have you ever had Hepatitis B and C test before? 

 

1 

2 
 Yes 

 No 

8. Have you ever transfused blood before?                                 

1 

2 
 Months 

 Years 

9. If yes, since when has the blood been transferred to you?     

1 

2 
 Yes 

 No 

10. Have suffered of yellowing by the Jaundices disease before? 

1 

2 
 Yes 

 No 

 11. Have you ever had an operation before? 

1 

2 
 Cesarean 

 another 

operation 

12. If yes, what kind of surgery? 

 

1 

2 
 Yes 

 No 

13. Have you ever had a tooth before?  

1 

2 
 Dental Clinic 

 Out Side 

Clinic 

14. If yes, is it in the? 

1 

2 
 Yes 

 No 

15. Have you ever cupping before?   

1 

2 

3 

 Once 

 Twice 

 Three Times 

16. If yes, how many times have you been cupping?  

1 

2 
 Yes 

 No 

17. Do you have a tattoo?   

 ......................... 18. Do you have a tattoo?   

1 

2 
 Yes 

 No 

19. Are you in your ear piercing?   

        …………… 20. If yes, when did you run? 
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APPENDIX (2) 

Ethical Approval 

 


