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Abstract: Hepatitis C virus (HCV) is a significant public health problem, and the elimination of its
infection by 2031 is a global goal. However, due to insufficient testing, lack of linkage to care (LTC)
and treatment, Libya may be far from achieving this goal. This study aimed to explore HCV testing,
the care and treatment of infected people, and to assess the burden of the infection among individuals
who visited the main Medical Centre in Tobruk region, eastern Libya, for various medical and surgical
conditions. A research team interviewed public health officials in Tobruk Medical Center, inspected
available equipment, and obtained data available for people who were positive for antibodies to
HCV (anti-HCV) as part of their routine pre-invasive procedures and pre-donation screening tests
from January 2005 to April 2020. HCV antibody tests were positive for 612 cases out of 368,392
(0.17%). Of those who tested positive for anti-HCV antibodies, no one had followed up by RNA test
for identifying individuals with chronic HCV infection, and there are no links to outpatient care and
treatment. Our findings highlight the critical need for an up-to-date HCV diagnosis and linkage to
care guidelines, which includes a follow-up RNA test for anti-HCV positive patients and early linkage
to care for confirmed cases to accelerate the elimination of HCV infection from the community.
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1. Introduction

Hepatitis C virus is a blood-borne viral infection that causes substantial morbidity and
mortality rate in the world mainly due to liver cirrhosis and hepatocellular carcinoma, and
remains a potential cause of morbidity and mortality in the future [1].

Globally, an estimated 71 million people have chronic HCV infection. HCV can
cause both acute and chronic infection. However, new HCV infections are usually asymp-
tomatic [2]. Without treatment, around 30% (15–45%) of infected persons spontaneously
clear the virus within 6 months of infection; however, different HCV genotypes may exhibit
different spontaneous clearance rates [3]. The remaining 70% (55–85%) of persons will
develop chronic HCV infection. Of those with chronic HCV infection, the risk of cirrhosis
ranges between 15% and 30% within 20 years [4].

In Libya, the prevalence of HCV infection in the general population according to
the latest national screening survey that was carried out in 2008 was 1.2% [5]. Limited
information, however, is available about the burden of HCV infection in the general
population of Libya since then. Due to the high cost of such survey, surveys of other
smaller populations such as surveys of blood donor population, or other populations
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with a high risk of acquired HCV infection may be used to assess the burden of this
infection. However, this cannot be generalized to a larger population [6]. The Libyan health
authorities implement pre-invasive procedures and pre-donation blood screening tests for
the presence of anti-HCV as part of the universal standard precautions in health service
centers to prevent healthcare-associated transmission in the country in the late 1990s [7].

In 2016, the World Health Organization (WHO) established a worldwide roadmap
aimed to develop and implement strategies, programs, and plans to eliminate HCV infec-
tion as a major public health threat by 2030 [8]. In Libya, however, HCV infection remains
a health concern, and the elimination of the infection from the community remains far from
being achieved due to insufficient testing, lack of linkage to care (LTC) and treatment, and
up-to-date epidemiological data of HCV infection.

This study was conducted to explore the burden of HCV infection, to assess the
efficiency of HCV testing in individuals who attended the main Medical Center in the
Tobruk region for various reasons over the past 15 years, and to provide health policymakers
with the epidemiological data available on HCV in order to update the screening and care
guidelines of HCV infection.

2. Subjects and Methods
2.1. Study Design

The research team interviewed public health officials along with investigating HCV
testing and the follow-up procedures of anti-HCV positive individuals and LTC. The team
also inspected types of instruments used for testing HCV infection, the availability of a
PCR machine, and the availability of trained laboratory personnel. In addition, the team
also collected data pertaining to HCV-RNA confirmatory tests (for anti-HCV positive indi-
viduals), HCV genotype initiation, and any linking for people with anti-HCV to outpatient
care and the initiation of any HCV therapy. Moreover, the research team conducted this
retrospective survey and obtained the data available of people who attended the Medical
Center and tested for HCV antibodies using a special questionnaire. The questionnaire
covers most of the available data in the medical records, such as age, nationality, gender
and address, and anti-HCV result.

2.2. Study Setting and Population

Tobruk Medical Center is a large tertiary hospital located in Tobruk city that is situated
on Libya’s eastern Mediterranean coast (Figure 1) [9]. Tobruk Medical Center is the main
hospital in the region that serves Tobruk as well as neighboring cities. The study population
included all individuals who performed anti-HCV antibody tests as a routine check-up before
blood donation and before invasive medical procedures from January 2005 to April 2020.

2.3. Laboratory Assays

The HCV antibodies assay was performed in the Medical Laboratory of Tobruk Medi-
cal Center using the commercially available Enzyme-Linked Immunosorbent Assay (ELISA)
microwells methods for the cut-off determination of antibodies against HCV in human
serum or plasma. The HCV testing carried out at the Medical Center is one among other
routine investigations of blood-transmitted viral infections that included hepatitis B virus
(HBV) and human immunodeficiency virus (HIV) as a universal precautionary measure to
protect both patients and healthcare workers.
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Figure 1. A map shows the location of Tobruk city and the neighboring cities (within the red blank).
Reprinted with permission from ref. [9]. Copyright 2022, Encyclopædia Britannica.

2.4. Statistical Analysis

The data were analyzed using computer software (SPSS, Version 20.0, SPSS Inc.,
Chicago, IL, USA). Data were described by using mean, standard deviation (SD), and
graphical presentations. The Chi-square test was used for comparison.

3. Results
3.1. Incidence of Anti-HCV Antibodies in Tested Individuals

A total of 612 out of 368,392 (0.17%) individuals were found positive for anti-HCV
antibodies over the study period. Their mean age ± SD was 48.5 ± 17.5. Of these, 281
(45.9%) were males. The majority of anti-HCV positive individuals was in the older age
groups (over 30 years) (p ≤ 0.05) (Figure 2).

Figure 2. Frequency of incidence of HCV infection among different age groups.

The frequency of anti-HCV positive individuals was found to be different among
different nationalities. The largest proportion of infection was found among Libyans
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(553 cases, 90.4%), followed by Egyptians (50 cases, 8.2%), Syrians (6 cases, 1%), Sudanese
(2 cases, 0.3%), and a Ghanaian (1 case, 0.1%).

The frequency of anti-HCV positive individuals according to geographical regions was
varied; the majority of cases being from Tobruk region (506, 82.7%), followed by Darnah
city (53, 8.7%), Al-Bayda city (27, 4.4%), Banghazi (14, 2.3%), and sporadic cases from other
nearby cities (12, 1.9%). The rate of anti-HCV positive individuals has declined steadily
over the study period, especially in the last decade (p < 0.05) (Figure 3).

Figure 3. Trend line of anti-HCV positive cases over the study period.

3.2. Follow Up Detection of HCV-RNA and Linkage to Care and Treatment

By interviewing the public health personnel in the Medical Center and assessing
testing procedures for HCV infection, it was discovered that the HCV–Ribonucleic acid
(RNA) confirmatory test among anti-HCV positive individuals was not done. In addition,
no working polymerase chain reaction (PCR) for HCV–nucleic acid detection was found in
the Medical Center. Moreover, anti-HCV positive individuals were not linked to outpatient
care and treatment.

4. Discussion

This study investigated HCV testing and the incidence of HCV infection in people who
attended Tobruk Medical Center for various medical and surgical reasons from January
2005 to April 2020. The study reported a 0.17% positive incidence of antibodies to HCV.
It is known that 15–45% of infected persons spontaneously clear the virus [4]; however,
antibody testing would give a positive result despite viral clearance of HCV. Hence, the
presence of HCV infection should be confirmed by testing the presence of the viral RNA in
the blood [10].

Unfortunately, our report revealed that there were no follow-up confirmatory RNA-
PCR tests performed on positive anti-HCV individuals. Also, no integrated protocol existed
for the linkage of anti-HCV positive individuals to care and treatment. The positive rate
of incidence of anti-HCV antibodies in this study was lower (0.17%) than the prevalence
percentage of HCV antibodies in the general population of Libya, according to the latest
national screening survey that was carried out by the National Center of Disease Control
in 2008 [5].

Anti-HCV antibodies were found to be present at a slightly higher frequency in females
(54.1%) than in males. This percentage was consistent with that reported by other studies
on this topic [11–13]. A gradual increase in anti-HCV positivity was observed in the older
age groups (over 30 years). The overall HCV antibody-positive rate steadily increased with
age. This was consistent with the findings of some cross-sectional studies in China [14].
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Interestingly, since 2011, there has been a steady decline in anti-HCV incidence. This
decline might be attributed to the deterioration of the health screening services after the
2011 uprising (i.e., lack of financial resources required for providing laboratory screening
tests to all individuals before donation or before any invasive medical intervention) [15].

In the late 1990s, the health authorities in Libya implemented the screening of blood
donors for HCV antibodies [7]. This measure significantly reduced the risk of infection
from blood transfusions, and this may partly clarify the observation of the lowest frequency
of anti-HCV positive cases among younger age groups.

The standard testing protocol for identifying people with chronic HCV infection is by
initial screening with anti-HCV antibody followed by confirming the positive anti-HCV
antibodies by detecting HCV-RNA by PCR [16]. However, the research team noticed that
further follow-up of the positive anti-HCV individuals was lacking. It was also partly
due to a lack of policies and financial resources due to the deterioration of the health care
system after the 2011 uprising [15]. However, this problem is not unique to Libya. Some
other studies have mentioned such a problem. For example, a study in the United States
reported that less than 50% of anti-HCV positive individuals had received confirmatory
HCV-RNA testing [17].

The cascade protocol, starting from the diagnosis of HCV infection to link patients
to outpatient care, includes making the initial diagnosis using anti-HCV antibodies test,
confirming the infection by detecting HCV-RNA, linking confirmed cases to outpatient
follow up care, treatment initiation and completion, and testing for sustained virologic
response (SVR) is well described in the literature [18,19].

Unfortunately, no individuals with anti-HCV antibodies were confirmed by PCR and
connected to specialized care, and continuing the current procedure of care is unlikely to
result in HCV infection elimination in the region soon. Developing and implementing
HCV screening and treatment protocol will have a significant impact on reducing the
complications of the disease as well as the transmission of the infection in the community.

In 2018, the Egyptian government decided to embark on a massive effort for the
diagnosis and treatment of all chronic HCV-infected patients over the shortest time period
possible. The national screening program in Egypt showed the feasibility of screening
up to 50 million people for HCV infection to achieve elimination of the disease [20]. In
Libya, however, several barriers affect the implementation of such a diagnosis-to-patient
care protocol; the most important being the inadequacy of health screening services such
as the unavailability of PCR machines, lack of well trained and experienced personnel to
operate the PCR machine, lack of policies and shortage of financial resources due to the
strained healthcare system by the political chaos, and violence in the country since the 2011
uprising [15]

5. Conclusions

The study explored HCV testing and follow-up protocols for anti-HCV positive people
as well as the rate of incidence of anti-HCV cases during the previous 15 years in Tobruk
Medical Center, eastern Libya. The study emphasizes the critical need for an up-to-date
HCV diagnosis and linkage to care guidelines, which includes a follow-up RNA test for
anti-HCV positive patients and early linkage to care for confirmed cases to avoid long-term
complications of chronic HCV infection and to accelerate HCV virus eradication from
the population.
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