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Background: Hepatitis C virus (HCV) is a primary cause of chronic liver disease worldwide. It is
Background
associated with the development of liver cirrhosis and hepatocellular carcinoma. Several studies have
shown that patients infected with HCV may show variance in their response to different antiviral
therapies, which suggests that more information about HCV is very important to physicians to help
them to improve
improve their services to patients. The study aimed to survey the prevalence of HCV in
western Libya. Material and Methods: A total of 216 blood samples were collected from patients
referred to Zawia reference center laboratory, Surman hospital, and the Center of Blood Bank in
Sabratha. Samples were detected as HCV-positive
HCV positive using ELISA test. Results: out of 216 patients ware
121 ware males (56%) and 95 ware females (44%). Their age ranged from 13 to 76 years, and they
were distributed into
i
four age groups, (1. 0-20 years, 2. 21-40
40 years, 3. 41
41-60 years, and 4. 60-80
years), thirteen of them were in the first group (6%), 86 in the second group (39.8%), 93 in the third
group (43.1%), and 24 in fourth group (11.1%). All blood samples were ssubjected to ELISA test, and
all of them were HCV positive. Conclusion:: The HCV infections are mainly in the age range of 21 to
60 (about 82.9%), which are more subjected to risk factors since they are at the age of working.
Furthermore, people older than 60
60 years represent only about 11.1%, which suggests that HCV
infections were less common earlier. The data also showed that males and females are equally
vulnerable to the infection.
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INTRODUCTION
Since identified as non-A non-B
B hepatitis, by Choo and
coworkers in the late 1980s, HCV has been the focus of many
studies (Choo et al., 1989; Wasley and Alter, 2000).
2000 HCV is a
member of the Hepacivirus of the flaviviridae family
(Robertson, et al., 1998).
). The virus is a positive-sense,
enveloped, single strand RNA of a proximately 9.6 Kb that
codes a polyprotein with a single open reading frame (ORF) of
3008-3033 amino acid (Spinsanti et al., 2008;
2008 Tanaka et al.,
1995).
). It is one of five known hepatitis viruses: A, B, C, D,
and E (Georg et al., 2001). Hepatitis C is an infectious
disease caused by the hepatitis C virus (HCV) that primarily
affects the liver (Wasley and Alter, 2000). During the initial
stages of infection people often have mild or no symptoms.
Occasionally a fever, dark urine, abdominal pain, and yellow
tinged skin occurs. The virus persists in the liver in about 75%
to 85% of those who have been initially infected. Early periods
of the chronic infection typically has no symptoms. After many
years however, HCV often leads to liver disease and
occasionally cirrhosis (Choo et al., 1989).
). In some cases,
those with cirrhosis will develop serious complications such as

liver failure, liver cancer, or dilated blood vessels in the
esophagus and stomach (Wasley and Alter, 2000). The
prevalence of Hepatitis C virus (HCV) is approximately 3%
worldwide, whereas in Libya, according to one study involved
more than 2900 participants from different populations
suggested a very huge variations according to the risk factor
involved; while it was as low as 1.6 % among the general
population, it was as high as 20.5% among renal dialysis
patients (Daw et al., 2002; Naderi et al., 2014). Recently, a
comprehensive study was carried out on HCV genotypes in
Libya. The study showed that Hepatitis C vi
virus genotype 4 was
the predominant one, followed by HCV genotype 1 and then
other less common genotypes (Elasifer et al., 2010). However,
further studies are needed to clarify the magnitude and impact
of HCV infections in Libya. HCV is spread primarily by bloodto-blood
blood contact associated with intravenous drug use, poorly
sterilized medical equipment, needle stick injuries in
healthcare, and blood transfusions (Choo et al., 1989; WHO,
1999). Using blood screening, the risk of HCV infection by
blood transfusion
ion is less than one per two millions (Choo et al.,
1989). It may also be spread from an infected mother to her
baby during birth (Choo et al., 1989). It does not spread by
superficial contact (McOmish et al., 1993). HCV diagnosis is
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by blood testing to look for either antibodies to the virus or the
viral RNA. A periodic testing is recommended for all people
who have an occupation associated with blood or at risk (Choo
et al., 1989; McOmish et al., 1993). Progression to chronic
disease occurs in the majority of HCV-infected persons, and
infection with the virus is one of the main causes of liver
failure and liver transportation (Choo et al., 1989; McOmish et
al., 1993). There is no vaccine against hepatitis C (Mohsen,
2001; Shoukry, 2018). Many ways are suggested to reduce and
prevent HCV invections such as testing donated blood and
reducing people who use intravenous drugs and (Spinsanti et
al., 2008). Chronic infection can be cured about 95% of the
time with antiviral medications such as sofosbuvir or
simeprevir (Choo et al., 1989; Spinsanti et al., 2008). The
earlier treatments such as Peginterferon and ribavirin had a low
cure rate of less than 50% and greater side effects, whereas the
newer treatments can be expensive (Thomson et al., 2005;
Spinsanti et al., 2008). The aim of this study is to investigate
the distribution of the hepatitis C virus among the age groups
and genders in the western region of Libya.

MATERALS AND METHODS
Samples collection: 216 samples were collected from public
health services in three cities in the western region in Libya.
These public health services are the Reference Laboratory in
Zawia, Surman general hospital and Central Blood Bank in
Sobratha. Blood samples were collected by venipuncture. The
samples were allowed to clot naturally and completely, and the
serum/plasma was harvested as soon as possible to avoid
hemolysis of the RBCs. The serum samples were insured to be
clear and not contaminated by microorganisms. Any visible
particles were removed by centrifugation at 3000 RPMs for 10
minutes at room temperature.
ELISA Procedure: All reagents were used at room
temperature (18-26˚C). Concentrated Washing Buffers were
diluted 30-fold with distilled water (20 ml concentrated
Washing Buffer add to 580 ml of distill water). Any
precipitants were dissolved by warm up the concentrated
washing buffer. Each reagent was well mixed before adding it
to the test wells. The microwells needed on the ELISA
Working Sheet were marked with the appropriate information.
Positive and Negative Controls were run in duplicate to ensure
accuracy. 100 ul of positive or negative controls were added to
the appropriate wells. 100 ul of sample diluent were added to
the test wells, then 10 μl of test samples were transfer to the
test wells. The wells were gently rocked for twenty second,
and then covered. The blank wells were kept as is. To ensure
better precision, the solutions were well mixed with pipette.
The wells were incubated for 30 minutes at 37°C. Carefully
remove the incubation mixture by empting the solution into a
waste container. Each well was filled with diluted wash buffer
and shake gently for 20-30 second. The wash solution was
discarded completely and the plate was tapped on absorbent
paper. This procedure was repeat 4 more times. 100 ul (or 2
drops) of HRP- anti-human IgG conjugates were added into
each well, covered, and incubated at 37°C for 20 minutes. The
plate was wash 5 times as described in step 5. 100 ul (or 2
drops) of TMB substrate were add into each well. Incubated at
room temperature (18-26˚C) in a dark place for 10 minutes.
The reaction was stop by adding 50 ul (1 drop) of stop buffer
to each well and gently mixed for 30 seconds. It is important to
make sure that all the blue color changes to yellow color

completely. The microplate reader wavelength was set at 450
nm and the absorbance of each well was measured against the
blank well within 15 minutes after adding the Stop Solution. A
filter of 620 -690 nm was used as a reference wavelength to
optimize the assay result.
Statistical analysis: Statistical analysis of the results using
ANOVA, (P ≤0.05) showed that a non-significant difference
was found with F. value of (1.413**) between the number of
patients infected with HCV. non-significant difference with F
value of (1.413**), between the number of infected cases with
HCV over the four different age groups. No significant
difference between the infection rate in the two genders with F
value of 1.413**.

RESULTS
Hepatitis C virus distribution in the study population: The
study sample showed a distribution of HCV patients in all ages
from 13 to 76 years with a mean of 41.4 years. The Data was
collected as mentioned earlies from three different cities, the
city of Surman where the data were obtained from Surman
General Hospital, the city of Sabratha where the data were
obtained from the Central Blood Bank, and the city of Zawia
where the data were obtained from the Reference Laboratory
of Zawia. The data represents the recorded cases in three
consecutive years 2015, 2016, 1nd 2017. The total number of
infected cases is 216 where males represented 56.5% and
females represented 43.5%.
The Place of recorded cases: The data showed that the lowest
number of cases were recorded in Surman with a total of 14
infected cases (about 6.5 % of the total), 8 of them are males
and 6 of them are females, which could be due to the fact that
Surman is much smaller than Sabratha city and Zawia city.
Sabratha was second with a total of 51 infected cases (about 24
% of the total), 28 of them are males and 23 are females.
Zawia had the Highest number of cases with a total of 151
infected cases (about 70 % of the total), 85 of them are males
and 66 of them are females. Since Zawia is much larger than
the other two cities, it is logical that it recorded more cases.
The other thing that is worth to be mentioned is that number of
female infected cases are less than the males in all of the cities
with a male and female ratio in Surman 57 % males and 43 %
female, in Sabratha 55 % males and 45 % females, and in
Zawia 56 % males and 44 % females. Figure 1 summarizes
these results.
The year of recording the cases: The data obtained was
recorded in the three consecutive years 2015, 2016, and
2017(as it is presented in figure 2). The number of infected
cases recorded in 2015 was 72 cases, 49 of them were males
and 23 females. In 2016, the number of infected cases was 87
cases, 35 of them were males and 52 females. In 2017 the total
number of infected cases was 57 cases, 37 of them were males
and 20 females. The highest percentage of cases was recorded
in 2016 (40.3 % of the total), whereas the second is in 2015
(33.3 % of the total), and the year 2017 had the lowest (26.4 %
of the total). The number of infected females recorded in 2016
was higher than the infected males (about 60% females to 40
% males). In the year 2015 the ratio was 68 % males to 32 %
females, and in the year 2017, the ratio was 65% males to 35%
females.
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Figure 1. HCV distribution according to the public health services
orientation. The data was expressed as the number of patients in
each group. The first place is Surman general hospital with a total
of 14 infected patients, 8 of them are males and 6 females. The
second place is the Central Blood Bank in Sobratha with a total of
51 infected patients, 28 of them are males and 23 females. The
third place is the Reference Laboratory in Zawia with a total of
151 infected patients, 85 of them are males and 66 females

Figure 3. HCV distribution among different age groups. The data
was expressed as the number of patients in each group. The first
group is the young people aged under 20 years contains 13
patients, 4 of them are males and 9 females. The second is the age
group 21 to 40 years contains 86 patients, 50 of them are males
and 36 females. The third is the age group 41 to 60 years contains
93 patients, 56 of them are males and 37 females. The fourth is the
age group older than 60 years contains 24 patients, 12 of them are
males and 12 females

The second highest is the second group (21-40 years)
representing about 39.8% of the total with a male to female
ratio of 58.1% males and 41.9% females. The last group (6080 years) had a total number of cases representing about 11.1%
of the total with a male to female ratio of 50% males and 50%
females.

DISCUSSION
Figure 2. HCV distribution according to the year. The data was
expressed as the number of patients in each year. The total
number of infected patients in the first year (2015) was 72
persons, 49 of them are males and 23 females. The total number
of infected patients in the second year (2016) was 78 persons, 35 of
them are males and 52 females. The total number of infected
patients in the third year (2017) was 57 persons, 37 of them are
males and 20 females

The age group distribution: As it was mentioned earlier, the
ages of infected cases were distributed from 13 to 76 years
with a mean of 41.4 years. As it is shown in figure 3, the cases
were divided according to their ages into 4 groups. The first
group is from 0 to 20 years, the second group was from 21 to
40 years, the third group was from 41 to 60 years and the
fourth group was 60 to 80 years. The number of infected cases
in the first group (0-20 years) was 13 cases, 4 of them were
males and 9 females. The number of infected cases in the
second group (21-40 years) was 86 cases, 50 of them were
males and 36 females. The number of infected cases in the
third group (41-60 years) was 93 cases, 56 of them were males
and 37 females. The number of infected cases in the fourth
group (60-80 years) was 24 cases, 12 of them were males and
12 females. The first group (0-20 years) had the lowest number
of cases representing about 6% with a female ratio of 69% and
male ratio of 31%. The third group (41-60 years) had the
highest number of cases representing about 43.1% of the total
with a male to female ratio of 60.2% males and 39.8% females.

HCV infection is one of the Flaviviridae infections with
significant clinical problems throughout the world in humans,
and it is responsible for the second most common cause of
viral hepatitis (Leiveven and Pegasys, 2004). The virus
genetically is very unstable and mutates rapidly. The virus can
quickly become resistant to the specific anti-viral agents
making treatment more difficult. In addition, with rapid
mutations, an effective vaccine will also be a challenge. Data
obtained from different parts of the world have focused on the
increasing interest of HCV by mass screening as it is useful for
answering the epidemiological questions and developing
vaccines against HCV (Gómez-Escolar Viejo et al., 2018).
Furthermore, it has been shown to be beneficial to facilitate
therapeutic decisions and strategies (McHutchison, 1999). The
mass screening can also demonstrates the severity of the
disease (Nausbaum et al., 1995). In current studies, the
frequency of HCV infections in Libyan population has been
observed by testing provided serum samples by ELISA and
proven to be positive for HCV (Trepo, 1994). In this study,
comparing the three cities where the samples were collected
reflected the size of the city. Zawia city, since it is the largest
(its population is about 234000), recorded about 70% of the
total HCV infections, and Surman the smallest (its population
is about 36700), had only about 6.5%. Furthermore, the
distance between Surman and Zawia is only about 15 km, and
the distance between Sabratha and Zawia is about 24 km which
means people can easily go from one place to another.
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Comparing the three consecutive years that are represented in
this study showed a slight increase in the year 2016 with a
percentage of about 39.3%. The year 2015 had a percentage of
33.3% and the year 2017 had a percentage of 26.4%. The
differences among these three years within the normal
variation and we can conclude that the HCV virus spreads in a
steady rhythm. The most commonly detected HCV infections
in this study were age groups (41-60) with 43.1% and (21-40)
with 39.8%, The total infected cases of these two groups
represents about 82.9% of the whole infected cases. This result
shows that these two groups are more likely to be infected than
the other two groups since the risk factors for these two groups
are greater because they are at the working age. This result
agrees with that obtained by Alter and his group where they
found that 76% of the infected cases in United States are older
than 20 years (Alter et al., 1999), even though in this study
only 6.5% of the cases are in the age group 20 years or less
which might be due to the cultural differences or since it is a
silent disease some infected persons are not aware that they
have been infected. Furthermore unlike other age groups, in
this group more females are infected (69%) compared to males
(31%). Other reports in Arabic countries revealed that the
prevalence of HCV infection was mostly associated with the
age group of (29-44). In Egypt Ray et. al., demonstrated the
predominance of age group (29-44) (Ray et al., 2000). Another
study performed by Fakeeh and Zaki in Jeddah, in Saudia
Arabia about the prevalence and common HCV among ethnic
groups and they concluded that age group (29-44) is common
(Fakeeh and Zaki, 1999). In Gazza Strip, Shemer-Avni et al.
reported that HCV-G4 predominates (Shemer-Avni et al.,
1998). In Lebanon a study conducted by Rami et al. in
Libanese thalassemics and the results indicated the
predominance of age group (29-44) (Ramia et al., 2002).
Similar conclusion obtained by other authors in Syria, from
hemodialysis patients (Abdulkarim et al., 1998) and in Kuwait
(Pasca et al., 2001).
Libya is surrounded by six countries where HCV is endemic,
including Egypt, which has the highest prevalence of HCV in
the world. Close proximity to these countries could provide
transmission arteries for HCV infection into and across Libya
(Kalipeni and Zulu, 2012). Immigration and political
instability are particularly important factors in HCV
prevalence in Libya. Beside age, patient’s gender is another
demographic parameter that is linked to HCV prevalence and
incidence in Libyan population. Previous study has shown that
males are more susceptible to all genotypes of HCV than
females and subsequently they showed higher HCV infection
than females (Hana et al., 2010). In another study conducted
on a total 114,928 HCV infection cases during a ten-year
period showed that HCV infection was higher among males
than females aged between 25 and 39 years (Daw et al., 2018).
In agreement with previous studies, our results showed that
higher incidence of HCV infection among males than females.
The percentage of infected males was 56.5%, whereas the
percentage of infected females was 43.5%. This could be
attributed to that males are more exposed to different risk
factors than females. Additionally, males are more sensitive to
all genotypes of HCV than females.
Conclusion
We conclude from the above data that the HCV infections are
mainly in the age range of 21 to 60 (about 82.9%), which are
more subjected to risk factors since they are at the age of

working. Furthermore, people older than 60 years represent
only about 11.1%, which suggests that HCV infections were
less common earlier. Unlike what was expected since kidney
dialysis is more common in this age group. The data also
showed that males and females are equally vulnerable to the
infection even though infections in males are slightly higher
than infections in females.
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