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Abstract: Hepatitis C infection, with a global prevalence of 2.8% 
and more than 350,000 deaths annually, is the leading cause of 
viral hepatitis-related deaths. This study aimed to determine the 
Sero-prevalence of Hepatitis C Virus among Pregnant Women in 
Khartoum State From Octobers 2022 to January 2023 . 
Materials and Methods: This Cross-Sectional study was 
conducted among the Pregnant Women in Khartoum State, To 
evaluate the Sero-prevalence of Hepatitis C Virus , Total 100 
samples were obtained from Patients who presented to  Al Salam 
Medical Hospital, Omdurman. Sudanese pregnant women  she is 
diagnostic with viral hepatitis  were excluded in this study. The 
data was been collected by using a structural interviewing 
questionnaire which designed to collect and maintain all valuable 
information concern each case will be examine. All data were 
collected and was analyzed statistically using SPSS v20.Result: 
The study population consisted of 100 pregnant women samples 
aged group is from 18-25 years at a rate of 6.1%, from 25-30 
years at a rate of 69.4%, from 30-35 years at a rate of 19.4%, 
and from 35-45 years at a rate of 5.1%, which indicates that 
most of the respondents are between the ages of 25- 30 years, 
which is the appropriate age for childbearing and pregnancy. In 
this study indicates a prevalence of HCV of 6% for HCV 
antibodies among pregnant women,  It is also recommended to 
consider complications of HCV infection, preventive strategies, 
and precautions. Appropriate, training programs to minimize 
the incidence and adverse effects of viral hepatitis infection in 
the pregnant population. 
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Introduction: Hepatitis C virus (HCV) is an 
enveloped positive-sense single-stranded RNA 
molecule of approximately 9500 nucleotides, 
which is grouped under the genus Hepacivirus 
[1]. It is genetically highly heterogenous , 
which is classified into seven genotypes (1–7) 
with approximately a hundred subtypes [2]. 
The virus is a blood borne pathogen that is 
commonly transmitted through direct blood 
contact, mother to child, organ 
transplantations, inadequate sterilization of 

medical equipment, unsafe sexual practices, 
and intravenous drug use [3–5]. Hepatitis C 
virus is responsible for acute and chronic 
hepatitis [6]. It is a significant public health 
issue because of its chronic hepatitis that often 
progresses to cirrhosis and hepatocellular 
carcinoma [7]. The acute infection is usually 
an asymptomatic stage. Among HCV-infected 
patients, the viral particle gradually decreases 
in 15–25% of patients and finally disappears 
from the blood circulation. Though the rate of 
progression to chronic infection is affected by 
several factors, usually, on average, 75–85% 
of patients will progress to chronic disease [7]. 
The persistent HCV infection is typically 
related to the development of liver cirrhosis 
and hepatocellular carcinoma [8]. The severity 
of the infection is mainly due to its long-term 
hepatic and extrahepatic consequences [9]. 
Within twenty years of disease progression, 
27% and 25% of the patients will develop 
liver cirrhosis and hepatocellular carcinoma, 
respectively [10]. The most frequent 
complaint in chronic HCV infection is fatigue, 
and other less common clinical manifestations 
are anorexia, weakness, nausea, arthralgia, 
myalgia, and weight loss (10,11). The primary 
prevention mechanisms are essential in 
reducing the risks of exposure through 
education on safe sex, safe protocols of 
contaminated needle use, and blood and other 
body fluids [11,12]. Regarding diagnostic 
techniques, the initial screening test is the 
antibody test. Currently, different testing 
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methods are available on the market, including 
enzyme-linked immunosorbent assay 
(ELISA), reverse transcription polymerase 
chain reaction (RT-PCR), and rapid diagnostic 
test (RDT) kits [12,15]. Hepatitis C virus 
causes substantial morbidity and mortality 
worldwide [2, 20]. An estimated 71 million 
population is chronically infected with the 
virus, and about 399,000 people die each year 
due to cirrhosis and liver cancer globally 
[20, 22]. According to the World Health 
Organization (WHO) estimation, during 2015, 
there was 1.75 million population with new 
HCV cases globally [24]. Hepatitis C virus 
infection is also a significant public health 
issue in Ethiopia, with its prevalence estimate 
ranging from <0.5% [18–24]. Hepatitis C is 
the most commonly reported bloodborne 
infection in the United States 1, with an 
estimated 50,300 new hepatitis C virus (HCV) 
infections in the United States in 2018. Over 
65% of acute HCV cases reported to the 
Centers for Disease Control and Prevention 
(CDC) in 2018 were among persons aged 20–
39 years [25,26]. 
Materials and Methods: 
Study area: 
This Cross-Sectional study was conducted 
among the Pregnant Women in Khartoum 
State, To evaluate the Sero-prevalence of 
Hepatitis C Virus From Octobers 2022 to 
January 2023. 
Study population: Samples were obtained 
from Patients who presented to  Al Salam 
Medical Hospital, Omdurman. 
Sample size: Total 100 samples can be 
collected.  
Inclusion criteria:  Sudanese pregnant 
women with symptom and sign of hepatitis 
and age less than 45years old were included. 
Exclusion criteria: Sudanese pregnant 
women  she is diagnostic with viral hepatitis  
were excluded. 
Data collection method: 
The data was been collected by using a 
structural interviewing questionnaire which 
designed to collect and maintain all valuable 

information concern each case will be 
examine. 
Ethical consideration: 
This study will be approved by the Ethical and 
Scientific Committee from College of Garb 
Al-Neel -Medical Laboratory Sciences 
program . 
Sample collections 
Before collection, a local antiseptic (70% 
alcohol) will be used to clean the skin, venous 
blood 4ml will be taken from each participant 
blood will be allowed to clot and serum will 
be separated by centrifugation for 15mintue 
and then sera will be stored at(-20)until 
performance of test. 
Statistical Analysis: 
Data collected from questionnaires and 
laboratory results were entered and analyzed 
using IBM SPSS Statistics software, version 
20. Descriptive statistics summarized 
demographic characteristics, clinical data, and 
the prevalence of ASB among diabetic 
patients, expressed in frequencies, 
percentages, means, and standard deviations 
as appropriate. The Chi-square test (χ²) was 
employed to examine associations between 
categorical variables, including the presence 
of ASB and factors such as age, gender, type 
of diabetes, smoker, and glycemic control. A 
p-value of less than 0.05 was considered 
statistically significant.  
Methodology:  
Enzyme-linked immunosorbent assay 
(ELISA) is a labeled immunoassay that is 
considered the gold standard of 
immunoassays. This immunological test is 
very sensitive and is used to detect and 
quantify substances, including antibodies, 
antigens, proteins, glycoproteins, and 
hormones. The detection of these products is 
accomplished by complexing antibodies and 
antigens to produce a measurable result. 
An antibody is a type of protein produced by 
an individual’s immune system. This protein 
type has specific regions that bind to antigens. 
An antigen is a protein that can come from 
some foreign source and, when bound to an 
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antibody, induces a cascade of events through 
the body’s immune system. This interaction is 
utilized in ELISA testing and allows for 
identifying specific protein antibodies and 
antigens, with only small amounts of a test 
sample. ELISA testing is used to diagnose 
HIV infection, pregnancy tests, and blood 
typing, among others. This article will discuss 
the basic principles, procedures, and clinical 
significance of the ELISA [27]. 
The following condition must be met before 
a sample is test: 
 Sample that has hemolyzed are affected by 

lipemia or are infected with microbes 
cannot used for test  

 Make sure the is free of air bubble testing.  
Result:The statistical package (SPSS) 
program was used, and it was compared using 
the arithmetic mean and standard regression. 
Table-1:  Maglumh anti – HCV ( clia)quality 
control information  Internal quality control 

Name Lot Unit Targetvalue Range

NegativeControl 1732202IN AU/ml / 1.00

PositiveControl 1732202IP AU/ml 10.0 7.00-13.

 
Table -2:   Age  

FrequencyFrequentAge

6.1618-25years

69.4%6825-30years

19.4%1930-35years

5.1%535-45years

100%98Total

 
It is clear from the above table that the age 
group is from 18-25 years at a rate of 6.1%, 
from 25-30 years at a rate of 69.4%, from 30-
35 years at a rate of 19.4%, and from 35-45 
years at a rate of 5.1%, which indicates that 
most of the respondents are between the ages 
of 25- 30 years, which is the appropriate age 
for childbearing and pregnancy. 
Table -3: Educational level 

FrequencyFrequentEducational level

15.3%15Basis

65.3%64Secondary

19.4%19Collegiate

100%98Total

 

It is clear from the above table that the 
educational level is basic by 15.3%, secondary 
by 65.4%, and university by 19.4%, which 
indicates that most of the respondents have a 
secondary level. 
Table -4: ELISA results 

Valid Frequent Frequency Mean Std.Deviation p.valua

NON

REACTIVE

92 92% .36041 .329791 0.000

REACTIVE 6 6% 11.88000 3.475773 1.000

 
It is clear from the above table that 92% of 
women do not have hepatitis C, with an 
arithmetic mean of 0.3604 and a standard 
deviation of 0.329791, with a value of 0.000, 
and that 6% of women have an infection with 
hepatitis C, with a mean of 11.8000 and a 
standard deviation of 3.475773, with a value 
of 1.000. 
Table -5: Positive Control 
Valid Age Mean Std.Deviation Range Variance

REACTIVE 18-25 11.88000 3.475773 10.150 12.081

 
It is clear from the table that positive women 
with virus C are from the age of 18-25 years, 
at a rate of 6% of the total sample, and that the 
arithmetic mean value was 11.888, and the 
standard deviation was 3.475773, with a value 
that ranged from 10.150, which indicates that 
most of the respondents who have virus C 
during pregnancy are young. 
Table – 6: Negative Control 
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Valid Age Mean Std.Deviation Range Variance

NON

REACTIVE

25-30 .39310 .332774 .940 .111

30-35 .19158 .288206 .922 .083

35-45 .49700 .270660 .590 .073

 
It is clear from the table that HCV-negative 
women aged 30-45 years accounted for 94% 
of the total sample. The arithmetic mean for 
the age group 25-30 years was 0.3910, the 
standard deviation was 0.332774, and the 
value ranged from 0.970, and the age group 
30-35 years was the arithmetic mean. 19.158 
and the standard drift 0.288206, with a value 
ranging from 0.922, and the age group 35-45 
years, the arithmetic mean 0.49700, and the 
standard deviation 0.270660, with a value 
ranging from 0.590, which indicates that the 
age groups of working women who reached 
30-45 years do not have infection with the C 
virus, and this is due to periodic follow-up, 
pregnancy, and early pregnancy care And 
women who attend antenatal care in health 
institutions. 
Discussion 
This study investigated the prevalence and 
genotypes of HCV among pregnant women in 
Khartoum State and reported an HCV 
seroprevalence rate of 6%, which is 
considerably higher than the global average. 
Interestingly, the highest seroprevalence was 
observed among women aged 18–25 years, 
representing the youngest age group included 
in the study. This contrasts with findings from 
other regions, where older age groups 
typically show higher prevalence. For 
example, a meta-analysis from Ethiopia found 
HCV seroprevalence of 1.83%, with higher 
rates in women over 30 years of age [28,29]. 
Similarly, a national survey in Rwanda 
reported a prevalence of 2.6%, with infection 
more common among women aged 25–49 
years [30,32]. In Sudan, previous studies 
report much lower HCV prevalence among 
pregnant women. For instance, a study 
conducted at Omdurman Maternity Hospital 
found a seroprevalence of 0.6%, and another 

from Wad Madani reported 1.3% [31][34]. In 
both studies, there was no statistically 
significant association between HCV infection 
and age, parity, or gestational age, which 
aligns with our findings. Similarly, the present 
study did not find statistically significant 
associations between HCV seropositivity and 
demographic variables such as age, education 
level, number of pregnancies, or gestational 
stage. However, it is notable that while most 
infections occurred in the youngest age group, 
many HCV-positive women were in the 
second half of life, suggesting that cumulative 
risk exposure may play a role. A key concern 
highlighted by this and other studies is that a 
majority of infected pregnant women were 
unaware of their HCV status, underscoring the 
asymptomatic nature of chronic HCV 
infection and the need for routine screening 
during antenatal care. This observation is 
consistent with findings from Sudan and other 
African nations, where undiagnosed and 
asymptomatic infections are common 
[35][37]. Implementing screening protocols 
during pregnancy is crucial for early detection, 
which can help prevent vertical transmission 
and reduce the risk of adverse maternal and 
neonatal outcomes, including intrahepatic 
cholestasis and complications during delivery. 
In light of these findings, routine HCV 
screening should be integrated into antenatal 
care programs, particularly in high-prevalence 
regions such as Khartoum State. Additionally, 
screening of women of childbearing age prior 
to pregnancy, followed by appropriate 
antiviral treatment, could substantially reduce 
the risk of mother-to-child transmission and 
improve pregnancy outcomes. Furthermore, 
public health efforts should include 
community education, early diagnosis, and 
timely intervention, which are critical to 
reducing the overall burden of HCV infection. 
Overall, this study reveals a significantly 
higher HCV prevalence compared to both 
national Sudanese and African regional 
averages. These results highlight the urgent 
need for targeted public health strategies, 
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including enhanced surveillance, awareness 
campaigns, and improved access to diagnostic 
and therapeutic services 
Conclusion: 
This study indicates a prevalence of HCV of 
6% for HCV antibodies among pregnant 
women residing in Khartoum State. Given that 
vertical transmission is possible in women 
with detectable viruses, it is therefore 
recommended that women be screened before 
pregnancy to reduce the risk of HCV infection 
and its complications during pregnancy. 
According to the results of the current study, 
the prevalence of HCV infection among 
pregnant women in this region is not 
insignificant and may remain undiagnosed 
over time due to the asymptomatic nature of 
HCV infection. It is also recommended to 
consider complications of HCV infection, 
preventive strategies, and precautions. 
Appropriate, training programs to minimize 
the incidence and adverse effects of viral 
hepatitis infection in the pregnant population. 
Recommendation  
All pregnant women should be screened for 
hepatitis C virus during each pregnancy                                          
- Any pregnant women testing reactive for 
antibody to HCV confirm by ELISA or PCR 
- Any pregnant women with HC V after deliver do 
not berth feeding to baby.                                                                                                      
- Recommendation researcher more research and 
HCV genotyping by molecular digestion.     
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