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Abstract 
A global principle of eliminating Viral Hepatitis by 2030 was adopted by the United Nations 
during the 59th World Health Assembly in May 2016. Hepatitis C Virus (HCV) is now a major 
concern as it affects an estimated 170 million people worldwide. Nigeria is a major significant 
contributor to the burden of chronic viral hepatitis infection globally corresponding to above 
20 million people living with viral hepatitis B and/or C in a population of 177 million 
individuals that are not aware and are at risk of developing chronic complications of liver 
cirrhosis and primary liver cell cancers. This paper therefore looked into the causes of HCV 
in individuals, the current trends that are used in the diagnosis of the disease and how HCV
infection can be managed in patients found with the disease. It causes disease in two general 
ways: by infecting cells and by provoking an immune response. HCV can be transmitted 
through needles tick injuries, splashes/mucocutaneous exposures, saliva, sexual exposure etc. 
Direct Acting Antiviral Drugs and Interferon based Regimen are the current treatment used. 
Health system strengthening is recommended for the control of HCV in Nigeria. 
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Introduction 
 

The knowledge of Viral Hepatitis is still low 
in Nigeria despite being a leading infectious 
cause of death each year. About 20 to 24 
million Nigerians are living with the disease 
and most of them are undiagnosed thereby 
increasing future transmission to others and 
placing many people at risk of getting infected 
with the disease (Federal Ministry of Health, 
2016). 
 

Viral Hepatitis is inflammation of the liver 
caused by one or more of five main hepatic 
viruses: A, B, C, D and E. These Viruses have 
the potential to cause liver disease to varying 
degrees and have similar symptoms, but they 
can differ in terms of epidemiology, 
prevention, diagnosis and care and treatment 
(Federal Ministry of Health, 2016). 
 

Hepatitis C virus (HCV) is a genetically 
diverse positive-stranded RNA virus of the 
Flaviviridae family infecting an estimated 
170 million people worldwide (Shepard et al.,
2005; Lavanchy, 2009). Based on genetic 

diversity, HCV is divided into six major 
genotypes (genotypes 1–6) and numerous 
subtypes with different geographic 
distributions; genotypes 1 and 3 are the most 
prevalent worldwide. HCV infection is the 
leading cause of chronic liver disease that 
persists for decades and eventually progresses 
to cirrhosis, liver failure, or liver cancer 
(Liang and Heller, 2004). HCV was first 
identified in 1989 as a principal agent in post-
transfusion and sporadic acute hepatitis (Choo 
et al, 1989; Kuo et al., 1989). 
 

Hepatitis C virus (HCV) infection has been 
called the silent epidemic — the majority of 
infections are asymptomatic, but in up to 80% 
of cases the virus persists, so many 
individuals infected with HCV are not aware 
of their infection. For this reason, infected 
individuals do not receive medical care even 
though they have a high risk of developing 
serious liver disease, including fibrosis and 
liver cirrhosis, which is often a prelude to 
hepatocellular carcinoma. (Bartenschlager et 
al., 2013). 
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With an estimated 170 million chronically 
infected individuals worldwide, ~27% of all 
cases of liver cirrhosis and ~25% of 
hepatocellular carcinomas might be related to 
HCV infection, explaining why chronic 
hepatitis C has become one of the main 
indications for liver transplantation (Perz 
et.al., 2006).  
 

Ways by Which Hepatitis C Virus Causes 
Disease  
 

According to current understanding, the 
hepatitis C virus (HCV) causes disease in two 
general ways. The first is by infecting cells. 
Once inside the cell, the virus directly 
damages or kills the cell. This mechanism is 
called cytopathic damage. The second way 
the hepatitis C virus causes damage is by 
provoking an immune response. The immune 
system is your body’s way of protecting itself
from invading agents such as viruses and 
bacteria. An overactive or misdirected 
immune response can damage infected cells 
and the normal surrounding tissues. This 
mechanism is called immunopathic damage. 
When HCV was first discovered, experts 
thought the virus infected only liver cells. 
However, research has revealed that HCV 
also infects parts of the immune system, 
specifically the lymphatic system and 
peripheral blood mononuclear cells. Experts 
now understand that hepatitis C is not just a 
liver disease, but is a systemic disease, 
meaning it can affect nearly any organ of the 
body. 
 

HCV contains a positive stranded RNA 
genome of around 10,000 nucleotides with an 
internal ribosome entry site which encodes a 
large polyprotein of over 3000 amino acid 
which is cleaved co- and post-translationally 
into virion structural proteins (nucleocapsid 
(C) and envelope glycoproteins gpE1 and 
gpE2 and p7), a plethora of non-structural 
proteins (NS2, NS3, NS4A, NS4B, NS5A, 
and NS5B) involved in viral replication and 
assembly (Paul et al. 2014). Notable features 
of HCV replication include its ability to 
induce a membranous web within the 
endoplasmic reticulum (Moradpour et al., 
2003) in which virus is replicated (Romero-

Brey et al. 2015), assembled on lipid droplets 
(Barba et al., 1997; Miyanari et al., 2007) and 
secreted using the low-density lipoprotein 
secretory pathway resulting in the production 
of apolipoprotein-associated viral particles of 
very light density (Huang et al., 2007).  
 

HCV induces the recruitment of nuclear pore 
proteins into the membranous web possibly to 
facilitate a protective subcellular environment 
from the cell’s innate immune response and to
create a custom-made virus factory (Neufeldt 
et al., 2013). Meanwhile, the innate immune 
response is down-regulated via cleavage of 
MAVS and TRIF by the viral serine protease 
(Foy et al., 2005; Li et al., 2005). 
 

Because it is an RNA virus that replicate via 
its own RNA-dependent RNA polymerase 
that lacks proof-reading activity, mutations 
are common in every replication cycle leading 
to a highly fluid and heterogenous viral 
genome currently consisting of at least seven 
basic genotypes, whose distribution varies 
around the world with many subtypes (Smith 
et al., 2014). 
 

Signs and Symptoms 
i. Generalised: Arthralgia, fatigue, fever 

chills and night sweat, fluid retention, flu-
like syndrome, lymphadenopathy, 
myalgia, pruritis, sleep disturbances, 
spider nevi, and weakness (Fauci, 1998). 

ii. Abdominal and Digestive signs and 
symptoms: Abdominal pain, appetite 
changes, weight loss, bloating, diarrhoea, 
heart burn, jaundice and nausea. 

iii. Cognitive, mood and nervous system 
signs and symptoms: Cognitive change, 
depression, dizziness, headache, mood 
swings, numbness or tingling and visual 
change. Another symptom you may 
experience is dryness of the eye or feeling 
like there is something in the eyes. Other 
signs and symptoms include blood sugar 
abnormalities (either high or low), chest 
pain, menstrual and menopausal changes, 
sexual changes and palpitations (Fauci, 
1998). 
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Ways of Transmission of HCV 
 

HCV is transmitted by blood and currently 
occurs primarily through injecting drug use, 
and less frequently through sex with an 
infected partner, occupational exposure, and 
maternal-foetal transmission. In some cases, 
no risk factors can be identified (Lauer, 2001). 
Transfusion-related HCV infection is rare 
now since the introduction of routine 
screening of blood for HCV antibodies in the 
early 1990s. 
 

Transmission risks  
 

i. Needlestick injuries: It has been reported 
that a wide range of estimates for the risk 
of transmission of HCV after a needlestick 
or sharps injury from a source patient – 
between 0 and 10% (Mitsul et al., 1992). 
The estimated risk from a needlestick 
injury from a source with detectable HCV 
RNA is 6.1%. The risk of developing HCV 
is greater following an injury with a 
hollow-bore needle, or deep injuries, 
compared with other injuries. A study 
showed an 11-fold increase in transmission 
of HCV from source patients with viral 
load >6 log10 copies/ml, compared with 
source patients with viral load ≤4 log10
copies/ml following percutaneous 
exposure (Yazdanpanah et al., 2005). The 
risk of transmission depends on whether 
the source is co-infected with HIV. 

  HCV can survive in cold temperatures in 
syringes for many days in laboratory 
studies (Painstsil et al., 2012). The clinical 
implications of this are unknown, but the 
risk of becoming infected with HCV from 
an abandoned syringe depends on the 
prevalence of HCV in the local 
community. There are case reports of HCV 
transmission from needlestick injuries in 
the community (Haber et al., 2007), but as 
the exact incidence of injuries in the 
community is not known, the risk of 
transmission from such injuries cannot be 
quantified accurately. 

ii. Other percutaneous exposures: The risk 
of acquiring HCV during an operation 
performed by an infected surgeon is 
reported to be between 0 and 3.7% (Olsen 

et al., 2010). Generally, the risk of 
contracting HCV following an injury from 
an unknown source is negligible. Sharps in 
the workplace, other than in the healthcare 
setting, such as razors and meat slicers 
have also been implicated in the 
transmission of HCV (Bocket, 2011). 

 Those who have tattoo have an increased 
incidence of HCV, with a pooled odds ratio 
of 2.73 (95% CI 2.38-3.15). Large tattoos, 
and those received in non-professional 
locations are associated with the greatest 
risk (Jafari, 2010). 

iii. Splashes/mucocutaneous exposures: 
Some reports have been published 
describing the transmission of HCV 
following a splash of blood into the eye of 
the recipient (Hosoglu et al., 2003). Also, 
transmission of HCV has occurred 
following splashes of infected blood onto 
broken skin (Toda et al., 2009). The exact 
risk associated with these exposures is 
unknown. 

iv. Exposure to saliva (including injuries 
caused by human bites): HCV RNA has 
been demonstrated in saliva (Lock et al., 
2006). Case reports describe transmission 
of HCV following human bites, but precise 
details of the nature of the bites, and 
whether blood was present in the mouth of 
the biter, or whether skin was broken at the 
time of the bite, are not known. 39 
Inoculation with saliva has caused 
transmission of the virus in experimental 
studies (Abe et al., 1987; Abe and 
Hchauspe, 1991). 

 Studies in dentists indicate a low incidence 
of nosocomial transmission of HCV. It is 
also thought, however, that HCV can be 
transmitted via sharing a toothbrush with 
an index case (Akhtar et al., 2002). 

v. Sexual exposures: Generally, 
transmission of HCV via sexual contact is 
inefficient in stable monogamous 
heterosexual couples (Tahan et al., 2005). 
However, there is a low rate of 
transmission of HCV between discordant 
heterosexual couples and a higher 
prevalence of anti-HCV has been observed 
in those with multiple sexual partners. 
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vi. Exposure to other body fluids: HCV 
RNA has been identified in blood, saliva, 
sweat, semen and cervicovaginal 
secretions. The infective potential of 
cervicovaginal secretions is questioned, 
but may increase during menstruation 
(Wang et al., 2011). 

 

Tests Carried Out to Determine Hepatitis 
C Infection 
 

The laboratory tests for hepatitis C can be 
divided into four general categories: 
1. Screening: This is done with a serologic 

test for the HCV antibody (Ab). 
2. Confirmatory: To diagnose chronic 

hepatitis C requires the presence of HCV 
RNA, most often called hepatitis C viral 
load. 

3. Genotype: If HCV RNA is present, the 
specific genotype and subtype of the virus 
can then be determined with a genotype 
test. 

4. Drug resistance: Some protein mutations 
in HCV will allow the virus to have 
resistance to direct-acting antivirals 
(DAAs), mostly referred to as resistance-
associated variants (RAVs) or resistance-
associated polymorphisms (RAPs) 
(Carrazin, 2016). 

 

Treatment of HCV Infection 
 

Once the viral genome is identified, it was 
possible to quickly develop blood tests to 
capture and detect circulating HCV-specific 
antibody in infected individuals (Kuo et. al., 
1989). In addition, with the advent of PCR- 
and TMA-nucleic acid amplification 
technologies, these tests were quickly 
approved around the world and have 
effectively eliminated transfusion-associated 
HCV transmission where blood screening is 
performed. Successful therapeutic approaches 
were initiated prior to the identification of 
HCV with the seminal discovery of alpha 
interferon able to cure a small minority of 
non-A, non-B hepatitis (NANBH) patients 
(Hoofnagle et al., 1986). Stabilizing the 
interferon by conjugation with polyethylene 
glycol led to better potency as did the addition 
of ribavirin, guanosine analogue that works to 

prevent relapse using an unknown mechanism 
(Manns et al., 2001). This combination was 
the mainstay of therapy for many years 
although it was limited by high toxicity and 
by only partial potency (McHutchison & 
Fried 2003). 
 

Surprisingly, it took more than 20 years to 
develop approvable drugs targeting the HCV 
protease and polymerase, despite these targets 
being evident from the initial HCV genomic 
sequence (Choo et al., 1991). This long delay 
was caused primarily by many pre-clinical 
and clinical failures as a result of drug toxicity 
rather than from lack of antiviral potency. In 
addition, unlike the HIV protease, the serine 
protease encoded by HCV has a rather 
shallow active site rendering it inherently 
difficult to design specific drugs with high 
affinity of binding and of high specificity. In 
addition, it has proven difficult to develop 
nucleoside inhibitors specific for the active 
site of the HCV polymerase. However, this 
was finally achieved recently and the drug 
Sofosbuvir now represents one major corner-
stone in effective therapy (Alqahtani et al., 
2015). 
 

Using the HCV replicon systems, outstanding 
drug development work identified the 
symmetrical drug Daclatasvir as the most 
potent antiviral drug ever developed for any 
virus (Gao et al., 2010; Belema et al., 2014). 
Targeting non-structural protein5a (NS5a), 
this drug could not have been discovered 
without use of the replicon system and it has 
a unique mode-of-binding (Belema et al.  
2014; Barakat et al., 2015). 
 

Various combinations of Sofosbuvir, non-
nucleoside polymerase inhibitors, Daclatasvir 
or Daclatasvir-like drugs along with second 
and third generation protease inhibitors have 
now transformed the therapy of HCV such 
that it has become the only curable chronic 
viral infection, with nearly all patients now 
curable after short regimen treatments and 
with little resistance reported in combination 
therapy (Nyalakonda & Utay, 2015). 
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Conclusion  
 

It has been found out that HCV also infects 
parts of the immune system, specifically the 
lymphatic system and peripheral blood 
mononuclear cells. Therefore, Hepatitis C is 
not just a liver disease but a systemic disease 
because it can affect nearly any organ of the 
body. It is therefore very important to treat the 
disease as it is the most significant cause of 
infectious death worldwide.  
 

Recommendations 
 

The followings are recommended for control, 
prevention and cure: 
1. Medical personnel and experts should 

educate and ensure effective application of 
Combination therapy as the most 
recommended treatment for the disease 
because nearly all patients are cured with 
little resistance. 

2.  Government should put in place a Health 
System Strengthening, shifting of tasks, as 
well as decentralization of services. 

3. Monitoring and evaluation mechanisms, 
Logistics Management and an operational 
Research should also be enhanced and 
sustained in our health facilities and 
services for the control of Viral Hepatitis 
in Nigeria.  

4. Public should be educated and be 
encouraged to embrace Infant Vaccination 
and catch-up vaccination for prevention.  
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