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Abstract 
 

Epidemiology and risk factors for hepatitis C virus (HCV) infection were investigated in this study. A total of 83 antenatal 

care (ANC) patients, who attended public/private hospitals of Lahore during 2009 were evaluated for their anti-HCV status 

using the 3
rd

 generation ELISA test, with reference to the subject’s demographic and behavioral risk factors. The HCV 

prevalence was determined to be 10.84%. Mean age of reactive and non-reactive pregnant women was 27.55±3.43 and 

25.37±4.24 years, respectively. Educational level (OR=3.093, 95% CI=0.167-57.2) and occupational status (OR=2.228, 95% 

CI=0.0844-58.75) were the important risk factors associated with HCV infection. Tattoo on the body (P=0.001, OR=11.833, 

95% CI=1.94-71.89), comb sharing (OR=20.86, 95% CI=1.674-259.9) and razor sharing (P=0.038, OR=4.786, 95% CI=0.97-

23.45) were significantly associated (P<0.05) with HCV infection. Pregnant women who gave the history of dental procedures 

and tooth brush sharing were 3.15 (95% CI=0.77-12.29) and 4.12 times (95% CI=0.860-19.791) more prone to get HCV 

infection, respectively. The study showed a high HCV prevalence among pregnant women in Lahore with tattooing, comb and 

razor sharing as the major risk factors for increased HCV prevalence. © 2014 Friends Science Publishers 
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Introduction 
 

Hepatitis C virus (HCV) infection has become one of the 

most important public health concerns round the globe 

(Costa et al., 2009). Prevalence of HCV infection varies 

from region to region and in general population it ranges 

from 4-25.7%. The highest prevalence rate of HCV 

infection has been reported in Egypt (Kumar et al., 2007; 

Raptopoulou et al., 2001). The women positive for HCV 

infection have 7-8% chances of transmitting HCV to their 

offspring with a higher rate in those who suffer from co-

infection with HIV (ACOG, 1998). HCV infection during 

pregnancy has been reported as an independent risk factor 

for adverse perinatal outcome (Safir et al., 2010). 

Transmission of HCV infection from infected mothers to 

their children through the vertical route is comparatively 

low (<10%) but cannot be overlooked (Tariq et al., 1999). 

During pregnancy viral hepatitis is linked with the 

elevated risk of maternal complications and it has been 

reported as the foremost reason of maternal mortality 

(Silverman et al., 1993; Elinav et al., 2006). Maternal 

complications leading to adverse effects, even death, have 

been significantly associated with higher risk of HCV 

infection during pregnancy. Accurate data regarding 

distribution of HCV infection is hard to find due to the 

paucity of published data about the HCV prevalence in 

pregnant women of Pakistan. In developing countries HCV 

epidemiology and risk factors are poorly understood, 

especially where intravenous drug abuse in women is 

uncommon or unpublished. The current study was designed 

to determine the HCV prevalence in pregnant women in 

Pakistan and to find out the association of various socio-

demographic and hypothesized risk factors with the 

occurrence of HCV infection. 

 

Materials and Methods 
 

Present study was carried out to estimate the laboratory 

based prevalence of hepatitis C in pregnant women who 

attended a public or private hospital of Lahore metropolitan. 

To estimate the prevalence of hepatitis C virus, a total of 83 

pregnant women were selected using simple random 

sampling technique from Out Patient Departments (OPD) of 

different public hospitals, including Mayo Hospital, Sir 
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Ganga Ram Hospital, Services Hospital, Jinnah Hospital 

Lahore General Hospital and private hospitals including 

Farooq Hospital and Ghurky Trust Hospital. From each 

hospital equal number of females was included but the 

number was adjusted to fulfill the required sample size. 

Blood samples were collected and processed for serum 

separation to confirm the anti-HCV status through 3
rd

 

generation ELISA technique. Data regarding 

sociodemographic features and risk factors associated with 

HCV infection was also collected on pretested and validated 

questionnaire. 

 

Sampling Frame 

 

All the pregnant women who came to the hospital for a 

checkup during 2009 (N=13312). 
 

ELISA Kits 
 

A third generation ELISA Kit (ETI-AB-HCVK-4, DiaSorin 

S.P.A. Italy) containing 96 wells was used for Enzyme 

Linked Immunosorbent Assay (Rebuzzini, 2008). 
 

Spectrophotometer 
 

The concentration of anti-HCV present in the specimen was 

measured by photometer (Labsytem Multiskan 

Biochromatic). 
 

Ethical Consideration 
 

The study was approved by the advanced studies and 

research board of the University of Veterinary and Animal 

Sciences, Lahore. Furthermore, an informed consent was 

taken from all the participants of the study. 
 

Statistical Analysis 
 

The data was analyzed statistically by using SPSS (version 

16.0). All the quantitative data was presented in the form of 

frequency, the percentage and mean ± S.D. For quantitative 

data t-test for independent sample was used for analytical 

statistics. The Chi-square test was used to analyze the 

qualitative data. A P-value<0.05 was considered to be 

significant. Odds Ratio with 95% Confidence interval was 

used to see the magnitude of dependency on various risk 

factors. 
 

Results 
 

The seroprevalence of HCV in pregnant women of Lahore 

metropolitan was estimated to be 10.84% (Table 1). In the 

group of pregnant women, the highest prevalence was 

estimated in Farooq Hospital (25%) followed by Ghurky 

Hospital (18.2%), Mayo Hospital (16.7%), Sir Ganga Ram 

Hospital (8.3%), and Jinnah Hospital (8.3%) while there no 

case was observed in Lahore General Hospital and Services 

Hospital. 

A total of 83 pregnant women were enrolled in this 

group and were tested for anti-HCV. Out of these, 9 

(10.84%) were reactive to anti-HCV. The mean age of 

reactive and non-reactive pregnant women was 27.55±3.43 

and 25.37±4.24 years, respectively. In terms of P-value no 

statistical significant difference was observed in the age of 

reactive and non-reactive pregnant women i.e., P>0.05 

(Table 2). 

An overview of distribution of HCV reactive and non-

reactive pregnant women according to demographic 

characteristics reveals that all the reactive pregnant women 

were illiterate, employed in private sector and their monthly 

income was 5,000-10,000 PKR. Their educational level 

(OR= 3.093, 95% CI= 0.167-57.2) and occupational status 

(OR= 2.228, 95% CI=0.0844-58.75) were risk factors 

associated with HCV occurrence (Table 3). 

Various hypothesized indicators related to pregnant 

women, including, a visit to abroad, history of surgery, 

place of surgical treatment, blood transfusion, dental 

procedure, injection during treatment, history for the road 

accident, use of drugs prescribed by, the type of drugs to be 

used for treatment, status of injecting drug user, history of 

disease for any relative, type of relationship with the 

relative, visit to beauty salon, undergone dilation and 

curettage (D and C), history of abortion and history of 

sexually transmitted disease (STD) were insignificantly 

associated with anti-HCV status. A statistically significant 

association (P=0.001, OR=11.833, 95% CI=1.94-71.89) was 

observed for tattoo on the body with respect to anti-HCV 

status (Table 4). 

The effect of sharing different items among pregnant 

women like comb (P=0.001, OR=20.86, 95% CI=1.674-

259.9), and razor (P=0.038, OR=4.786, 95% CI=0.97-

23.45) was found to be significantly associated with anti-

HCV status. Pregnant women, who shared comb, were 20 

times more prone to get HCV infection. However, sharing 

of other items like glass, spoon, towel, straw and nail 

cutter was insignificantly associated with anti-HCV status 

(Table 5). 

 

Discussion 
 

Prevalence of HCV varies region wise and in different 

groups of the same population (Idrees et al., 2008). 

Hospital based studies revealed prevalence rates of 

5.31% (Islamabad), 2.45% (Rawalpindi), 4.06% 

(Multan), 20.89% (Faisalabad), 4-6% (Karachi), 9% 

(Mardan), 5% (Buner, NWFP) and 25.7% (Northern 

Areas) (Farhana et al., 2009; Chaudhary et al., 2007; 

Jehangir et al., 2006; Hashmie et al., 1999; Kazmi et al., 

1997; Khan et al., 2004; Muhammad and Jan, 2005; Tariq 

et al., 1999). HCV infection is on the rise during 

pregnancy and it is an alarming issue, which needs attention. 

The review of different studies conducted in Pakistan 

reported the prevalence of HCV ranging from 0.7% to 20% 



 

Akhtar et al. / Int. J. Agric. Biol., Vol. 16, No. 1, 2014 

 162 

(Shah and Shabbir, 2002). In our study prevalence of HCV 

among pregnant women was 11.68%, which lies close to the 

prevalence reported by Shah and Shabbir (2002). Another 

study conducted in Nawab Shah reported that 

seroprevalence of HCV was 3.44% among pregnant 

women, which is quite less as compared to the present study 

(Farhana et al., 2009). Prevalence of HCV among pregnant 

women reported by a study in India was 1.03% which is 

remarkably less as compared to the current study (Kumar et 

al., 2007). Other epidemiological studies reported the low 

prevalence of HCV in their respective setup at different time 

periods (Bohman et al., 1992; Silverman et al., 1993; 

Eriksen, 1999). 

Age of pregnant women is a known risk factor for 

HCV infection. The high prevalence of HCV infection 

occurs among adult women. Up to the age of 40 years sero-

positivity increases and then it declines. Age has been 

argued as a major factor in HCV studies, with infection 

more predominant in older persons (Cozzolongo et al., 

2009; Mengal et al., 2012). In the current study the mean 

age for HCV positive women was 27.55±3.43 years with 

the range of 24 to 35 years. These results are in 

agreement with the findings of Kumar et al. (2007), who 

reported that women in the age group of 21-30 years were 

HCV positive. It was also observed that all the HCV 

reactive women had low education level. Similar findings 

were reported by Kumar et al. (2007) in his study that 

women who were positive for HCV infection had low 

education level.  

According to the results of our study history of 

surgical procedure, blood transfusion, dental procedure, 

road accident, sexually transmitted diseases were 

insignificantly associated with occurrence of HCV infection. 

A significant association (P<0.05) was observed between 

HCV infection and risk factors like tattooing and sharing the 

comb and razor whereas sharing of other items like towel, 

nail cutter, tooth brush, glass, spoon and straw was found to 

be insignificantly associated. The present study recorded a 

higher risk of HCV infection in patients who had undergone 

any kind of surgical treatment. Results from the study of 

Farhana et al. (2009), showed that history of surgical 

procedure is the most significant risk factors for HCV 

infection. Similar supporting evidence was also reported by 

a study conducted at Shifa International Hospital Islamabad 

(Jaffery et al., 2005). 

In conclusion, a high HCV prevalence among 

pregnant women. Tattooing, comb and razor sharing are the 

major risk factors, which play an important role in HCV 

infection. Furthermore, a poor literacy rate, low socio-

economic status and history of surgical treatment are also 

important risk factors contributing towards increased HCV 

prevalence in pregnant women in Lahore, Pakistan. 

Table 1: Prevalence of hepatitis C in pregnant women presented in various public and private hospitals of Lahore during 

2009 
 

Groups of Patients Public Hospitals Private Hospitals Total 

Mayo 
Hospital 

Sir Ganga Ram 
hospital 

Services 
hospital 

Lahore General 
hospital 

Jinnah 
hospital 

Farooq 
hospital 

Ghurky 
hospital 

T P(%) T P(%) T P(%) T P(%) T P(%) T P(%) T P(%) T P(%) 

*Pregnant Women 12 2(16.7) 12 1(8.3) 12 0 12 0 12 1(8.3) 12 3(25) 11 2(18.2) 83 9(10.84) 

T= Individuals tested, P=Positive 

*Pregnant women were included from Lady Walingdon Hospital which is attached with Mayo Hospital Lahore 

 

Table 2: Distribution of reactive (positive) and non-reactive (negative) pregnant women attended public/ private hospitals 

of Lahore metropolitan 
 

Attributes Anti-HCV status Total 

Reactive (positive) Non-reactive (negative) 

Number (%) 9 (10.84%) 74 (89.15%) 83 

Mean (Age) 27.55 25.37 25.61 

Std. Deviation 3.43 4.24 4.19 

(Independent sample t-test) P-value= 0.143 statistically insignificant at 5% α level 

 

Table 3: Distribution of hepatitis C virus reactive and non-reactive pregnant women according to their demographic 

features 
 

Demographic Characteristics Anti-HCV status P-value Odds ratio Confidence interval 

Reactive Non-reactive 

Educational Status Illiterate 9 64 0.425 3.093 0.167-57.2 

Educated 0 10 

Occupational Status  Public Job 0 01 0.622 2.228 0.0844-58.75 
Private job 9 63 

Socioeconomic Status 5000-10000 9 44 0.057 - - 

11000-30000 0 28 
>30000 0 02 

Chi-Square test was applied and P<0.05 at 95% confidence interval was considered as significant 
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Table 4: Association between hepatitis C and various indicators among pregnant women in public/ private hospitals of 

Lahore metropolitan 

 
Indicators Response Anti-HCV status P-value Odds ratio Confidence 

interval Reactive Non-reactive  

History of visiting abroad 

 

Yes 0 05 0.786 0.6651 0.034-13.01 

No 9 69 

History/type of surgery before the index pregnancy Surgical treatment 5 30 0.389 1.833 0.454-7.391 
None 4 44 

Place of surgical treatment Private Sector 2 10 0.654 - - 

Public Sector 3 20 
Not applicable 4 44 

Recipient of blood transfusion Yes 1 12 0.690 0.6458 0.073-5.649 

No 8 62 
History of Dental procedure Yes 5 21 0.096 3.155 0.77-12.9 

No 4 53 

Tattoo on the body Yes 3 03 0.001* 11.833 1.94-71.89 
No 6 71 

Use of injectable during treatment Yes 8 63 0.762 1.397 0.159-12.29 

No 1 11 
History of Road Accident Yes 0 06 0.692 0.5547 0.028-10.65 

No 9 68 

injecting drugs user Yes 1 01 0.071 9.125 0.519-160.3 
No 8 73 

Usage of drugs prescribed by Doctor 6 60 0.313 0.4667 0.103-2.098  

Non Doctors 3 14 
If yes what type of drugs Oral 6 45 0.856 - - 

Injectable 0 02 

(Oral+Injectable) 3 27 
History of relative having Hepatitis 3 21 0.337 - - 

Other disease 6 53 

If yes what kind of relationship Non Sexual 3 21 0.756 1.262 0.288-5.516 
Not Applicable 6 53 

Visit to beauty saloon Yes 7 46 0.357 2.130 0.413-10.98 

No 2 28 
History of underwent Dilations and Curettage Yes 0 08 0.540 0.4118 0.021-7.726 

No 9 66 

History of Abortion Yes 0 05 0.786 0.6651 0.034-13.01 
No 9 69 

History of STD Yes 1 05 0.634 1.725 0.179-16.67 

No 8 69 

 

Table 5: The effect of sharing utensils and other items by pregnant women in various public/private hospitals of Lahore 

metropolitan 

 
Items shared 

 

Anti-HCV status P-value Odds ratio Confidence interval 

Reactive(n=9) Non-reactive (n=74) 

Comb Sharing 

 

Yes 2 01 0.001* 20.86 1.674-259.9 

No 7 73 
Glass Sharing Yes 6 56 0.557 0.643 0.146-2.836 

No 3 18 
Spoon Sharing Yes 6 61 0.258 0.426 0.094-1.929 

No 3 13 

Towel Sharing Yes 6 63 0.162 0.349 0.076-1.607 
No 3 11 

Straw Sharing Yes 4 16 0.131 2.900 0.696-12.076 

No 5 58 
Razor Sharing Yes 3 07 0.038* 4.786 0.97-23.45 

No 6 67 

Nail Cutter Sharing Yes 7 69 0.115 0.254 0.041-1.557 
No 2 05 

Tooth Brush Sharing Yes 3 08 0.060 4.125 0.860-19.791 

No 6 66 

Chi-Square test was applied and P<0.05 at 95% confidence interval was considered as significant 

*P-value is significant 
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