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Abstract  25 

Background: 1q virus (HBV) infection still has a relatively high incidence and prevalence 26 

worldwide. In the post-vaccination era in developing countries, perinatal vertical transmission 27 

remains the most common mode of transmission. Prevention of mother-to-child transmission 28 

requires screening for HBV surface antigen (HBsAg) in pregnant women to identify which 29 

newborns that must be immunized.  30 

Aim: This study aimed to evaluate the prevalence of HBV infection among pregnant mothers 31 

who were attending outpatient clinic of the Obstetric Department, Cairo University Hospital 32 

for routine antenatal care and Social and Preventive Medicine Center.  33 

Methods: A cross sectional study included 2000 pregnant women. A rapid screening test for 34 

HBV “One Step HBsAg Rapid Test” was done for all women and all HBsAg-positive cases 35 

were confirmed by ELISA for HBsAg. A structured questionnaire for risk factors for HBV 36 

acquisition was filled for every pregnant mother positive for HBsAg and a control group of 37 

HBsAg negative mothers.  38 

Results: Out of 2000 pregnant women, 35 (1.75%) were positive by the rapid test, out of 39 

whom 32/35 cases (91.43) were confirmed to be positive by the confirmatory test representing 40 

1.6% of the study population. Family history of HBV, previous intravenous (IV) injections, 41 

medical clinic attendance, hospital admission, and surgeries were the risk factors for acquiring 42 

HBV infection (p= 0.001, 0.003, 0.002, 0.000, and 0.011, respectively).  43 

Conclusion: HBV infection is prevalent among pregnant mothers…..attending our outpatient 44 

services. Therefore, and we recommend screening for HBV is for Egyptian pregnant mothers 45 

to prevent neonatal infection by immunoprophylaxis. 46 
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Introduction 50 

Of estimated 350 million individuals chronically infected with HBV worldwide, it is 51 

generally accepted that at least 50% acquired their infections either perinatally or in early 52 

childhood, especially in countries where HBV is endemic [1]. Perinatal vertical transmission 53 

is the most common mode of transmission worldwide [2]. Vertically transmitted HBV 54 

infection is becoming an important risk factor for acquisition of HBV among children born 55 

after the era of mass vaccination in Egypt [3]. High maternal viral load and maternal serum 56 

HBV envelope antigen (HBeAg) positivity increase the risk of perinatal transmission [4]. 57 

Infants born to mothers known to carry HBV can be treated with HB immunoglobulin. When 58 

given with the vaccine within 12-24 hours of birth, the risk of acquiring HBV is reduced by 59 

90% [5]. Prevention of mother-to-child transmission requires screening for HBsAg in 60 

pregnant women to identify which newborn should be immunized [6]. 61 

This study aimed to evaluate the prevalence of HBV infection among pregnant 62 

mothers, and to identify risk factors that may lead to HBV acquisition among these women. 63 

Patients and Methods 64 

In this cross sectional study, 2000 pregnant women performing routine antenatal care at the 65 

outpatient clinic of the Obstetric Department of Cairo University and Social and Preventive 66 

Medicine Center were screened for HBV from May 2010 to July 2011. Pregnant women 67 

knowing that they have HBV infection who came to Pediatric Hepatology Outpatient clinic 68 

for consultation about immnuoprophylaxis for their babies were also included. 69 

The Institutional Ethical Committee approved the study, and informed consent was obtained 70 

from each participant. All data were confidential for the research use only.  71 

All pregnant women were screened for HBV infection by One Step HBsAg Rapid Test - 72 

ACON HBsAg; Cat. No.IHB sg-302 (San Diego, CA, USA) at the antenatal care clinic. All 73 
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HBsAg positive cases with rapid test were confirmed by enzyme-linked immunoassay 74 

(ELIZA) for HBsAg using the AbbottAxSYM System (Abbott Laboratories, Abbott Park, 75 

Chicago, IL, USA.). 76 

A questionnaire for risk factors for HBV acquisition was filled for every pregnant mother 77 

positive for HBsAg and a control group of HBsAg negative mothers in a ratio of 1 (case): 2 78 

(controls) (Table 1). Also positive cases were instructed how to avoid transmission of 79 

infection to other family members and they were referred to Adult Hepatology unit for further 80 

evaluation and follow up. Screening for other family members was recommended. All family 81 

members were instructed about how to avoid contracting or transmitting the infection. 82 

Statistical methods 83 

Data were statistically described in terms of mean ± SD, frequencies and percentages when 84 

appropriate. Comparison of numerical variables between the study groups was done using 85 

Student t test for independent and for categorical data, χ
2
 test was performed. Exact test was 86 

used instead when the expected frequency is <5. Multivariate logistic regression analysis was 87 

done to determine the preferential effect of important independent variables on the occurrence 88 

of HBV infections. p-values <0.05 were considered statistically significant. All statistical 89 

calculations were done using computer programs SPSS (Statistical Package for the Social 90 

Science; SPSS Inc., Chicago, IL, USA) version 15 for Microsoft Windows. 91 

Results 92 

This study was carried out on 2,000 pregnant women chosen randomly aged between 16 93 

and 46 years (mean±SD, 26.75±5.75 years). Out of them, 35 (1.75%) were positive by the 94 

rapid test, out of whom 32/35 cases (91.43%) were confirmed to be positive by the 95 

confirmatory test representing 1.6% of the whole study population, while 3/35 (8.57%) cases 96 

were negative for HBsAg by the confirmatory test. Thirty-five confirmed HBs-Ag positive 97 
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cases were compared with randomly selected HBsAg negative pregnant females serving as 98 

controls (n=70).  99 

Figure 1 demonstrates the frequency distribution of cases and controls according to age 100 

groups. Although HBsAg was detected at a higher rate in pregnant women aged ≥25 years 101 

[(38.33% (23 out of 60)] than in women aged <25 years [(26.66% (12 out of 45)], the 102 

difference was not statistically significant (p-value=0.20).  103 

Regarding gravidity status and occupation, no significant differences were detected 104 

between both groups (Table 2). Only one out of 35 HBV positive mothers (2.9%) was a 105 

worker. Regarding the distribution of our study populations according to their residence, most 106 

of our cases (22/35) and controls (37/70) were living in rural areas representing 62.9% and 107 

52.9% of their populations respectively. None of our cases had previously received HBV 108 

vaccine but 4.3% (3 out of 70) of controls had previously received HBV vaccine. 109 

A positive family history of HBV infection was reported in 17/35 (48.6%) of cases, and 110 

in only 13/70 (18.6%) of controls. This difference between both groups was highly significant 111 

(p- value 0.001). Therefore, a pregnant woman with a family history of HBV infection had a 112 

greater chance of acquiring HBV infection (Table 3). 113 

Figure 2 demonstrates distribution of HBV infection among family members of both cases 114 

and controls. HBV infection of the husband or infection of a close family member (father, 115 

mother, brother, or sister) could be an important risk factor for acquiring infection.    116 

Table 4 compares HBsAg positive cases with HBsAg negative controls regarding other risk 117 

factors for HBV infection. All HBsAg positive mothers (100%) had at least any of the risk 118 

factors for infection. Previous IV drugs, medical clinic attendance (for antenatal care, and 119 

other medical problems), hospital admission, and surgeries were the risk factors for acquiring 120 

HBV (p= 0.003, 0.002, 0.000, and 0.011, respectively). Other risk factors were not associated 121 
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with HBV infection (p-values >0.05). All cases and controls (100%) had history of ear 122 

piercing and none of them had a past history of Schistosomiasis and non of the cases had past 123 

history of hepatitis but 1.4% of controls (1 out of 70) had past history of hepatitis. 124 

In order to know how acquisition of HBV varied with family history, previous IV drugs, 125 

medical clinic attendance, hospital admission, and surgeries; multiple regression analysis was 126 

done where the results showed that it was noted that none of the risk factors was had the 127 

significant contribution for the acquisition of HBV infection (p-value >0.05) (Table 5). 128 

Discussion  129 

The prevalence of HBV varies between 2% in developed countries where the prevalence is 130 

low to about 8% in developing countries where infection is endemic with sex, age and 131 

socioeconomic status as important risk factors for infection [7, 8]. Countries are classified as 132 

having low endemic rates (<2%), intermediate endemic rates (2-8%), or high endemic rates 133 

(>8%) positive for HBsAg [9]. The prevalence of HBV in Egypt is of intermediate endemicity 134 

(2-8%) [10, 11]. Badawy and El-Salahy [12] reported a rate of materno-fetal transmission in 135 

51.8% of HBsAg-positive women in Egypt.  136 

Our study showed that out of 2,000 pregnant women, 35 were positive by rapid screening test 137 

(1.75%), out of whom 32/35 cases (91.43%) were positive by confirmatory test representing 138 

1.6% of the whole study population. Our results come in agreement with Khalil et al., from 139 

Saudi Arabia [13] and EL-Magrahe et al., from Libya [14] who reported that 2.4% and 1.5% 140 

of their studied women were positive for HBsAg, respectively. Eke et al., from Nigeria [15], 141 

and Mood et al., from Iran [16], reported higher prevalence rates of HBV of 8.3%, and 6.5% 142 

respectively. Other studies from the North Africa and Middle East reported rates of 4% from 143 

Tunisia [17], 4.3% from Jordan [18]. From Pakistan, Taseer et al., [19] and Azhar et al., [20] 144 

also reported prevalence rates of seropositive HBsAg among pregnant women of 4.6% and 145 
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5.7%, respectively. High prevalence rates of HBsAg were also reported from Ghana (10.5%) 146 

[21] and Yemen (13.2%) [22]. Prevalence of HBV infection varies in different parts of the 147 

world. In addition, this prevalence varies from country to country, from one region to another 148 

region and from one group to another group in a country [23]. Factors influencing incidence 149 

and prevalence of HBV infection in a particular community in addition to ethnicity and 150 

immigration patterns include intravenous drug use and high-risk sexual activity [24].  151 

The age of acquiring infection is the major determinant of the incidence and prevalence rates 152 

[25].  In our study, although HBsAg was detected at a higher rate in pregnant women aged 153 

>25 years than in women aged <25 years, the difference was not statistically significant.  154 

Habiba and Memon [26] from Pakistan also reported that the majority of those that tested 155 

positive to HBsAg were in the age range 25-35 years. Other studies also observed a high 156 

prevalence rate of HBV in pregnant women >25 years that those <25 years [14, 19]. The 157 

increased age among HBsAg positive mothers may be due to increase the chance of exposure 158 

to HBV for each pregnancy. However, Eke et al., [15] reported a highest prevalence of 159 

HBsAg among pregnant women whose age ranged 20-24 years. The authors attributed that 160 

difference to the early marriage and pregnancy of women in South-Eastern Nigeria. Hence, 161 

those positive to HBsAg are likely to be picked when screened during their antenatal care. 162 

Pregnant women are considered at a higher risk due to increased exposure to risk factors (as 163 

blood transfusion, intravenous drugs or surgical procedures) [27].  However, our results 164 

showed that 91.42% of cases, 82.85% of controls were multigravidae with no significant 165 

difference between both. Our results are in agreement with Eke et al., [15] and Buseri et al., 166 

[28]. However, Azhar et al., [20] reported a higher frequency of HBV infection among 167 

multigravidae. It might be at increased risk of HBV infection among multigravidae because of 168 

their past pregnancies, hospital admission blood transfusion and/or any surgical procedure in 169 
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the past [29]. Therefore, with each pregnancy and childbirth chances of exposure to HBV 170 

become greater. 171 

Occupation is a known predisposing factor for HBsAg infection [30]. Compared with 172 

the general population, physicians (7.4% fold) and other medical staff (16 fold) are exposed to 173 

a considerably higher risk of contracting acute viral hepatitis from contact with HBV infected 174 

patients [31]. In our study, 97.1% of cases and 94.3% of controls were housewives and only 175 

2.9% of cases and 5.7% of the controls were working. No significant difference was detected 176 

between both groups. Our results are nearly similar to Mood et al., [16] and Taseer et al. [19]; 177 

however, Eke et al., [15] reported that eight out of the 36 health care workers screened were 178 

positive to HBsAg; this was statistically significant. Those HBsAg-positive women were 179 

midwives at maternity centers and they were exposed to body fluids from women during 180 

delivery and possibly acquired the infection from body fluids from these women at delivery. 181 

Rural residence could be a risk factor for HBV infection. Socioeconomic conditions among 182 

the poor and less educated, and crowded living condition especially in the rural areas, may 183 

contribute to HBV exposure [32, 33]. In our study, most of HBsAg-positive women and 184 

controls were belonging to rural areas with poor socioeconomic and low educational status 185 

with no significant difference between them. In addition, none of our cases and controls had 186 

previously received HBV vaccine; this is because they were not oriented about the importance 187 

of the vaccine. Woodruff et al., [34] also concluded that the prevalence of HBV did not differ 188 

by educational level, occupation, or rural versus urban residence. 189 

None of our cases and 4.3% of the controls had previously received HBV vaccine.
 
Other 190 

studies also reported lower HBV vaccination rates among their studied pregnant mothers [15, 191 

20]. This lower vaccination rate could be explained by the fact that our pregnant women were 192 

born before introducing hepatitis B vaccine within our national immunization program.  193 
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HBV can be transmitted between family members within households; HBsAg contamination 194 

of surfaces is widespread in homes of chronically infected persons, which may explain the 195 

interpersonal spread of HBV such as among household contacts [35]. In our study, a positive 196 

family history of HBV infection was reported in 48.6% of cases, which was statistically 197 

significant. The role of family history as an important risk factor in acquiring HBV infection 198 

had been previously identified in other studies [15, 16, 36]. 199 

Inadequate sterilization of medical and dental instrument and unsafe injection practice 200 

continues to be a problem and may account for a majority of HBV infections [37]. In our 201 

study, previous history of dental extraction, filling, or gum treatment was not a significant risk 202 

factor for acquiring HB infection. Similar observations were reported by other studies [13, 14, 203 

19, 20, 38].  204 

In our study, previous history of intravenous drug administration was reported in 80% of 205 

cases and 48.6% of controls with a statistically significant difference between both. Taseer et 206 

al. [19] reported that multiple injection therapy was the second important risk factor in HBV 207 

transmission.  208 

History of previous surgeries was reported in 80% of our cases and 54.3% of controls, 209 

which was also significant. History of previous surgeries is a major risk factor for 210 

transmission of HBV [19]. However, Khalil et al. [13] and Vázquez-Martínez et al. [39] 211 

reported a nonsignificant distribution of previous surgeries in the transmission of HBV 212 

infection among their studied women.  213 

Blood transfusion continues to cause hepatitis B infection in countries, where blood donor is 214 

not screened. Transmission of HBV from transfusion of unscreened blood continues to be a 215 

problem and may account for a majority of infections among children and adults [37]. In our 216 
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study, history of previous blood transfusion was not observed in a significant number of 217 

cases. Our study comes in agreement with Khalil et al., [13] and Vázquez-Martínez et al., 218 

[39]. However, other studies reported that blood transfusion was an important risk factor for 219 

acquiring HBV infection [19, 36].  220 

In our study, previous hospital admission was reported in 82.9% of cases, and in only 45.7% 221 

of controls. This difference between both groups was highly significant. From Iran, Ahmadi et 222 

al., [40] also reported that previous surgery and hospitalization were observed in a higher 223 

percent of HBsAg positive cases than HBsAg negative controls but the difference between 224 

both groups was not of statistical significance. 225 

None of our cases had a past history of symptoms of hepatitis. This is similar to Mood et al., 226 

[16]. However, Vázquez-Martínez et al., [39] reported that 8% of the whole study reported 227 

signs and symptoms supporting hepatitis infection. In addition Shamsuddin and Marmuji [36] 228 

studied that 198 out of 7172 (whole study) had previous history of jaundice, 4.5% were 229 

HBsAg positive, and that was statistically significant. A very few number of pregnant women 230 

which had previous signs and symptoms of hepatitis is because most cases of hepatitis are 231 

asymptomatic. 232 

Conclusion 233 

In the post-vaccination era, HBV infection is of low prevalence among pregnant females in 234 

Egypt and family history of HBV infection and previous visit to the dentists are important risk 235 

factors among HBsAg positive pregnant women. Most of HBV-infected pregnant women are 236 

asymptomatic and unaware of their infection until being unraveled by screening; therefore, 237 

antenatal screening of pregnant women for HBsAg is important to identify which newborn 238 

should be immunized. The “One Step HBsAg Rapid Test” could serve as a reliable screening 239 

test for HBV.  240 
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Table 1: Questionnaire for risk factors for HBV acquisition* 362 

Case No.  

Name  

Age  

Gestational age   

Address   

Tel. number  

Expected date of 

delivery 

 

Work 

Housewife   
Previous urinary 

catheter 

No  

Medical  

staff 

 
Yes 

 

Other  Previous blood 

transfusion 

No  

Yes  

Previous 

endoscopy 

No  

Yes  

Previous visit to 

dentist 

No  

tooth extraction  

gum treatment  

fillings  

HBV vaccination 

status 

No  tooth extraction+ filling  

Yes  gum treatment + filling  

IV drugs & usage of 

syringes 

No  
tooth extraction + gum 

treatment + filling 

 

Yes  others  

Medical clinic 

attendance 

No  History of 

schistosoma 

mansoni 

No  

Yes  Yes  

Previous hospital 

admission 

No  History of 

schistosoma 

hematobium 

No  

Yes  Yes  

Previous sutures 
No  Previous nail 

care 

No  

Yes  Yes  

Previous surgeries 
No  

Cauterization 
No  

Yes  Yes  

Previous drained 

abscess 

No  Past history of 

hepatitis 

No  

Yes  Yes  

Family history of 

HBV infection 

No   

Yes  

If yes 

specify 
 

* This was filled for every pregnant mother positive for HBsAg by screening test and a control group 363 

of HBsAg negative mothers in a ratio of 2:1.  364 

 365 

 366 
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Table 2: Comparison between cases and controls regarding gravidity status and 367 

occupation  368 

Item 

Cases 

(n= 35) 

Controls 

(n=70) X
2
 P-Value 

Number (%) Number (%) 

Gravidity status   

0.78 0.37 • Primigravida 3 (8.57%) 12 (17.14%) 

• Multigravida 32 (91.42%) 58 (82.85%) 

Occupation    

4.020 0.13 • Housewife 34(97.1%) 66 (94.3%) 

• Working 1 (2.9%) 4 (5.7%) 

*p value less than 0.05 is considered statistically significant. 369 

 370 

Table 3: Comparison between cases and controls regarding family history of hepatitis B 371 

infection 372 

Family 

history 

Cases 

(n= 35) 

Controls 

(n=70) X
2
 P-Value 

Odds ratio 

(95% CI) 

N (%) N (%) 

No 18 (51.4%) 57 (81.4%) 

10.29 0.001* 
4.14 

(1.69-10.14) Yes  17(48.6%) 13 (18.6%) 

CI = Confidence interval  373 

*p value less than 0.05 is considered statistically significant. 374 

 375 

 376 

 377 

 378 

 379 

 380 

 381 



 

17 

 

Table 4: Assessment of risk of HBV infection among cases and controls 382 

Variables 

Cases 

(n=35) 

Controls 

(n=70) 
X

2
 

p-

Value 

Odds ratio 

(95% CI) 
N (%) N (%) 

Previous abortions 8 (22.8%) 24 (34.3%) 0.95 0.33 
0.57  

(0.22-1.4) 

IV drug 

administration 
28 (80%) 34 (48.6%) 9.53 0.003* 

4.24 

(1.64-10.97) 

Medical clinic 

attendance 
31 (88.6%) 41 (58.6%) 9.74 0.002* 

5.48  

(1.74-17.23) 

Previous hospital 

admission 
29 (82.9%) 32 (45.7%) 13.22 0.00* 

5.74  

(2.12-15.56) 

Previous sutures 29 (82.9%) 47 (67.1%) 2.88 0.108 
2.37  

(0.86-6.50) 

Previous surgeries 28 (80%) 38 (54.3%) 6.60 0.011* 
3.37  

(1.30 -8.73) 

Previous abscess 

drainage 
4 (11.4%) 5 (7.1%) 0.54 0.47 

1.677  

(0.42-6.69) 

Previous urinary 

catheterization 
20 (57.1%) 29 (41.4%) 2.31 0.15 

1.89 

(0.83-4.29) 

Previous blood 

transfusion 
3 (8.6%) 6 (8.6%) 0.00 1.00 

1.00 

(0.23-4.26) 

Previous endoscopy 3 (8.6%) 3 (4.3%) 0.79 0.39 
2.09  

(0.40-10.96) 

Previous nail care 5 (14.3%) 6 (8.6%)  0.81 0.50 
1.78  

(0.50-6.29) 

Previous cauterization 0 (0.0%) 1 (1.4%) 0.50 1.00 
0.65 

(0.03-16.44) 

Previous visits to 

dentist 
23 (65.7%)  33 (47.1%) 2.53 0.11  

2.15 

(0.93-4.98) 

HBV = Hepatitis B virus; IV = Intravenous 383 

*P-value less than 0.05 is considered statistically significant. 384 

 385 

 386 

 387 

 388 

 389 

 390 
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Table 5: Multiple regression for predictors of HBV infection 391 

Risk factors P value 

Hospital admission 0.09 

Surgeries 0.10 

Medical clinic attendance 0.20 

Family history 0.68 

Previous IV drugs 0.80 

HBV = Hepatitis B virus 392 

*p-value less than 0.05 is considered statistically significant. 393 

 394 

 395 

 396 

 397 

 398 

 399 

 400 
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 401 

Figure 1: Frequency distribution of cases and controls according to age groups 402 

 403 
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 414 

Figure 2: Positive family history of hepatitis B virus infection among cases and controls 415 

 416 
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