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Abstract-

Background: Pakistan has a high prevalence of chronic infection
with hepatitis C. The purpose of the research is to evaluate
peripheral neuropathy (PN) and determine whether there is any
relationship between it and various chronic Hepatitis C patients'
characteristics. The degree of neuropathy in sufferers is positively
correlated with that seriousness of the problem. Doctors are
particularly concerned about the treatment of chronic Hepatitis C
as well as its consequences on the peripheral nerves of people.
Another of the side effects of Hepatitis C is peripheral neuropathy,
a condition of the nerves. This study aims to estimate the
frequency of peripheral neuropathy (PN) in people with chronic
hepatitis C. Peripheral neuropathy (PN) is significantly associated
with hepatitis C in sufferers in the Pakistani community, based on
the review paper's findings.
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I. INTRODUCTION

An RNA (ribonucleic acid) infection called hepatitis C is primarily
spread via sexual activity, IV drug misuse, tattoos, surgery, and
fluid replacement. It is among the principal factors of deadly
diseases like encephalopathy, chronic hepatitis, as well as
carcinoma and affects over 160 million individuals worldwide
(Afridi et al., 2013). 3.1 per cent of London residents of South
Asian descent have HCV (O'Leary et al., 2013). In Pakistan, 5 per
cent of people have these infectious Diseases, and 80 per cent of
those who do have genotype 3a. 1 4.9 per cent of individuals in
Punjab have active HCV. (Anwar et al., 2013). Hepatitis C
prevalence among those who utilise intravenous drugs might reach
49 per cent. (Kashif et al., 2018). Patients with HCV are more
likely to experience both internal and external liver problems.
Liver disease, peritonitis, and carcinoma are the primary hepatic
consequences. The liver is believed to have been harmed by
cytokine production, particularly tumor necrosis factor-alpha,
which was generated in reaction to the viral stimulation (Panda et
al.,, 2014). Cryoglobulinemia, sicca syndrome, polyarteritis
nodosa, membranoproliferative, renal insufficiency, actinic
keratosis, thyroid disease, and PN are examples of other hepatic
connections. The term "neuropathy" refers to any disorder of the
nerve. There are four main types of neuropathy: peripheral
neuropathy, autonomic neuropathy, mononeuropathy, and
polyneuropathy, which are the most prevalent. The receptors in the
arms and legs are harmed by peripheral neuropathy. Typically, the
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legs and feet are affected by PN before arms and hands (Yoon et
al., 2011). The primary causes of nerve damage in HCV (Hepatitis
C infection) patients include direct viral illness, innate immunity
nerve dysfunction, and the development of cryoglobulins linked to
HCV RNA (Sobhy Said et al., 2011). It could also appear without
cryoglobulinemia (Authier et al., 2003). By doing a nerve biopsy,
it can be determined that PN occasionally has epithelioid
infiltration and granulation development. HCV RNA has
occasionally been discovered in nerve biopsy samples, according
to certain research, which suggests that Hepatitis may play a
significant role in the condition of the pathogenesis of
polyneuropathy (Yuki et al., 2014). Identifying HCV RNA in
neural dissection samples further supports the hypothesis that the
nerve destruction would either be caused by a direct cytotoxic
activity or by immune-mediated processes such as immunity
complex-mediated destruction to the neurons or epineural arteries
(Benstead et al., 2014). Studies found that people with hepatitis C
experienced various forms of neuropathy in various regions of the
globe. The paper's objective is to determine the frequency of
peripheral neuropathy (PN) among hepatitis C sufferers in
Pakistan.

Prevalence of PN in Hepatitis C Patients

More than 3 per cent of people worldwide have Hepatitis C
Infection. It's a significant health issue Pakistan is now dealing
with (Lauer and Walker, 2001). HCV infection affects between 50
to 80 per cent of people, causing chronic hepatitis, cirrhosis, as
well as hepatic cancer in 1 to 4 per cent of individuals. It is widely
widespread throughout the world and is the main factor
contributing to liver cirrhosis necessitating a liver transplant
(Lidove et al., 2001). Although illness impact differs by country,
it is higher in emerging nations with subpar health and educational
levels (Cacoub et al., 2000). Both liver and extravascular
symptoms can result from Hepatitis C infection. It affects the
thyroid gland (hypothyroidism as well as a thyroid disorder),
blood (combined porphyria cutanea tarda and cryoglobulinemia),
lymphatic ~ vessels  (lymphoproliferation), renal  (lupus
nephropathy), Sjogren syndrome, peripheral nerves (muscle
rigidity, mono and multiple mononeuritis, as well as sensory
motor neurological dysfunction), and renal (Gonzalez-
Hormazabal et al., 2018). Hepatitis C reproduces and produces
immune cells that are precipitated by cold. These
immunoglobulins congregate in the body as cryoglobulins after
forming complexes that avoid the reticuloendothelial clearance
process. They accumulate in different human tissues, triggering
inflammatory reactions that cause tissue injury (Monaco et al.,
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2012). These combinations cause epithelial cells to become
damaged, which causes tiny and medium-sized blood arteries to
become inflamed and aggregation of microvascular
polymorphonuclear leukocytes to form as a result (Luo et al.,
2003). Thus, multiple mechanisms including inflammatory
response, acute HCV-related harm, and immunological complex-
mediated destruction are implicated in neuropathy (Chin et al.,
2010). Individuals may come with asymmetrical or symmetrical
presentations of a spectrum of disease characteristics. They can be
of the motor, sensory, or combined sensorimotor varieties. The
patients typically have a loss of sensation, stiffness, and mobility
issues when they first arrive (Wong et al., 2018). Individuals with
HCV-related chronic liver problems ought to be under the care of
a doctor who is keeping an eye out for any neurological symptoms
(El Ghoneimy et al., 2009). Because they may hinder or make the
HCV treatment worse, increasing morbidity and lowering life
quality associated with health (Authier et al., 2003). Mapoure et
al. (2018) discovered that 50.5 per cent of those with confirmed
Hepatitis C test results had peripheral nerve damage (Kora et al.,
2014). Therefore, the purpose of this research was to determine
the frequency of peripheral neuropathy (PN) among Chronic
Hepatitis C patient patients who presented at the Hospital.
Hepatology's clinical practice is dominated by hepatitis, an
inflammation condition of the liver. As well as the majority of
liver diseases are caused by viruses. The term "viral hepatic,"
except as otherwise stated, refers to an inflammation of the liver
brought on by a set of viruses that have a specific fondness for
hepatitis. Hepatitis A virus B (HAV), Hepatitis B, Hepatitis C,
Hepatitis D, Hepatitis E, and Hepatitis G virus are those (James,
2004). Hepatic necrotic and infection that last for at minimum 6
months are indicative of a liver illness known as chronic cirrhosis,
that has a wide range of causes and severity levels. Approximately
60 to 70 per cent of cases are caused by the hepatitis C virus, and
50 to 70 per cent of symptomatic patients progress to chronic
hepatitis C virus In between 5 and 7 per cent of hepatitis B
patients, hepatitis D co-infection can occur. Liver disease and
persistent liver problems might potentially result in complications.
Hepatic encephalopathy, a liver condition that can worsen brain
activity, is more common in persons with cirrhosis from hepatitis
C (Braunwald et al., 2001).

Despite the fact that the majority of chronic hepatitis C sufferers
are symptomatic, a sizable percentage will exhibit signs of liver
damage and/or extraintestinal symptoms of Hepatitis c¢. Hepatitis
C will be diagnosed and treated earlier if these indications are
recognized (El-Serag et al., 2002). Infections or disorders with
extramedullary manifestations impact tissues other than the liver.
HCV can show extra-hepatic symptoms in the epidermis, eyes,
bones, immune function, neurological system, and renal, among
other places. Cryoglobulinemia is one of these disorders that is
considerably more prevalent and very well, whereas others are rare
or its connection to HCV Infection has yet to be established.
Even though some HCV-related neuropathies might also be linked
to polyarteritis nodosa, mixed cryoglobulinemia is typically
connected with HCV-related polyneuropathy (Ali and Zein et al.,
2005). The Hepatitis C neuropathy linked with mixed
cryoglobulinemia might appear as anything from symmetrical
neuropathies with strong sensory complaints to mononeuritis
multiplex. Usually, an asymmetrical polyneuritis with noticeable
movement disorders, polyarteritis nodosa associated with
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Hepatitis C is a neuropathy. Interferon therapy, immunotherapy,
and cryosurgery have been shown to be extremely effective
treatments for polyarteritis nodosa, a condition that can be fatal
(McKee et al., 2000). In fact, antiviral therapy alone is ineffective
for treating HCV-related neuropathic pain. The extramedullary
expression of recurrent liver cirrhosis is thought to be controlled
by innate immunity. Systemic antibodies and concomitant
autoimmune diseases are frequently seen in individuals suffering
from chronic viral hepatitis. Other potential pathways include the
deposit of the circulation of the immunological cell, the
stimulation of innate immunity complex formation by viral
antigen, the interaction of virally produced autoantibodies with
tissues antigen, or a viral replication response to extrahepatic
tissue locations. Nerve damage, scorching, pins-and-needles,
itching skin, and stinging are indeed the hallmarks of PN, a type
of extrahepatic manifestation of recurrent liver cirrhosis. These
symptoms typically affect the feet and hands however can affect
other parts of the body as well. In ongoing HBV infection, it is
among the uncommon occurrences. But Hepatitis ¢ is much more
frequently linked to it. 15.3 per cent of those with Hepatitis C were
identified with peripheral neuropathy, according to one research
(Lidove et al., 2001). Therapy includes managing the underlying
condition and staying away from any drugs that may contribute to
or exacerbate peripheral neuropathy.

Patients with HCV infection frequently experience neurological
problems in their peripheral nerves. In the research, their
frequency fluctuates and can reach 50 per cent of instances (Di
Muzio et al., 2003). Neurological manifestations range from pure
sensory axonopathy to mononeuritis multiplex. The most
frequently described form is a distal sensory or sensory—motor
peripheral neuropathy (Maisonobe et al., 2002). Mixed
cryoglobulinemia is predominantly linked to PN in Hepatitis C
(HCV). Peripheral nerve investigations in individuals with
proximal polyneuropathy primarily show axonal progress,
impacting the sensory nerves. Inflammatory demyelinating
neuropathies, optic neurotoxicity, as well as small-fiber sensory
nerve damage linked to troublesome muscle twitches, are other
neuropathies seen in HCV-infected individuals (Authier et al.,
2003). Virus-induced immune-mediated pathways are more likely
to cause HCV neurotoxicity than direct nerve infections and in situ
replication. Myositis has also been observed in a number of HCV-
infected individuals. In a person with inclusion body myositis with
Hepatitis C virus, Kase and coworkers have shown HCV antibody
in the cytoplasmic of muscle fiber (EI Ghoneimy et al., 2009) The
purpose of this research is to investigate the potential pathogenic
processes of peripheral nerve damage associated with chronic
infection with hepatitis C in sufferers using the clinical, lab, and
electrophysiological approaches.

Il. MATERIAL AND METHODS

In this paper, key terms were looked for with several databases in
the Google Chrome web browser. PubMed, the National Library
of Medicine (NLM), and Science Direct were among the sources.
Peripheral neuropathy (PN), Hepatitis C patients, the prevalence
of PN, frequency of PN in HCV patients, and how common PN is
in Pakistan among HCV patients were the search terms utilized.
Articles were chosen for the literature review after data from
sources as well as the internet were reviewed.
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Objectives

. To evaluate the clinical and electrophysiology
characteristics of patients suffering from chronic HCV infection
who have PN.

. To contrast chronic HCV's neuropathic pattern.

I11. DISCUSSION

CNS Involvement in HCV Patients

Several neurological conditions, including leukoencephalitis,
brain parenchyma inflammation, as well as encephalic swelling,
have been linked to Hepatitis C infection (Seifert et al., 2008).
Medically, Hepatitis C has been linked to a variety of problems,
from aseptic meningitis to neuronal death, but the most common
medically recognised problems are urethral dysfunction, spastic
quadriparesis, and visual impairments (Aktipi et al., 2007). The
discovery of the viral genome during postmortem indicates the
relationship between sickness and neurological dysfunction. It is
generally known that transversal myelitis and neurological
dysfunction are caused by Hepatitis C (De Carli et al., 2009).
Analyzing nervous system biopsy has shown that Hepatitis C is
associated with severe neurodegeneration, as well as parenchymal
invasion and microvascular T-cell infiltration. Acute partial
diagonal and nerve impingement musculoskeletal problems,
tactile ataxia, or spastic spinal damage are signs that the disease
has started. The frequency and inclusion of several spinal
segments are frequently documented. A patient who tests positive
for anti-HCV antigens but shows no symptoms of the virus
suggests that neurological consequences are the result of an
inflammatory system. The presence of chronic Hepatitis C has also
been linked to severe aseptic meningitis (Grewal et al., 204). The
cortical and cerebellum white matter may have suffered CNS
damage, according to magnetic resonance imaging (MRI) data.
Medically, hemianopsia, urine retention, hemiplegia, defective
motor, consciousness, as well as other neurological abnormalities
are all recorded. It has been suggested that HCV causes
neurodegeneration by triggering an immune-mediated reaction.
These results suggested that acutely distributed instances.
Neurophysiological Symptoms

No matter how severe their liver cirrhosis is, about 50 per cent of
Hepatitis C infection patients report psychotic symptoms,
tiredness, as well as a slight reduction in quality of life (Sacconi et
al., 2001). Hepatitis C patients describe difficulties like weariness,
lethargy, and difficulty focusing and remembering during the early
stages of the illness. Receptive language deficit and inattention
were noted in research by McAndrews et al. (2005) on 37 HCV-
infected individuals who had no additional problems. In research
by Weissenborn et al. (2009) evaluating the cognitive performance
of Hepatitis C-positive individuals who had normal liver enzymes,
cognitive deficits and exhaustion were linked to the infection in
approximately half of the patients; however, in another research
by Senzolo et al (2011), fast (dominated) electroencephalograms
were observed extremely frequently.

Peripheral Neuropathy

It was discovered that 9 per cent and 10 per cent, correspondingly,
of those with HCV, had the motor and sensory neuropathy (Abd
El-Kader and EI-Den Ashmawy, 2015). Leukocyte and
macrophage microvascular invasion of tiny arteries occur in
sensory predominate symmetrical neuropathies. One or two
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separate nerves are affected by mono neuritis multiplex, which has
a more systemic impact and leads to inflammation of medium-
sized arteries with a variety of inflamed lymphocytes as well as
asymmetrical vascular degradation. Large or tiny fibre asymmetric
sensory neuropathies are also possible. With the Hepatitis C virus,
demyelinating polyradiculo nephropathy and polyneuropathy are
less common. Immune-mediated and pure motor neurological
diseases are uncommon in HCV patients.

Based on a thorough neurologic evaluation and nerve conduction
investigation, Abd El-Kader et al. (2015) assessed the incidence
of PN in individuals with HCV-related liver diseases. Of the 50
participants in the research, 22 per cent had aberrant sensory
processing, 18 per cent had a motor disability, and 10 per cent had
both. The complexity of the illness and plasma vitamin B12-levels
were also found to be associated with peripheral neuropathy. On a
neurological examination, people who are otherwise symptomatic
might experience distal sensory impairment of pain and
movements.

The medical and cognitive characteristics of HCV-related
peripheral neuropathy were described by Biasiotta et al. in 2004.
In a study by Biasiotta et al. (2004) out of 68 patients, 68 per cent
(47 of them) had nerve damage (PN), with 45 demonstrating
primarily sensory, distal symmetrical polyneuropathy and 2
mononeuropathy multiplexing (Mariotto et al., 2014). While
sensory impairments were seen in both mononeuropathy multiplex
as well as mixed fibre, distal symmetrical polyneuropathy, thermal
pain sensibility was exclusively connected to pure small fibre
neuropathy. PN may be regarded as a symptom of CG brought on
by Hepatitis C (Abd El-Kader and EI-Den Ashmawy, 2015). B
cells create defective immunoglobulin, which transiently
precipitates at cold temperatures, i.e., 4 degrees, and has
pronounced rheumatic factor activities. These activated
macrophages block arteries and cause inflammatory responses. In
one investigation, myelin-related polypeptide antibodies were
found to be the immunological trigger (Mathew et al., 2016).
There are just 5 instances of this degenerative neurological
relationship in 10,000 people. Clinical signs of anti-MAG
neuropathy include sensory ataxia with movement activation and
hand tremors with significant nerve fiber involvement.

IV. CONCLUSION

According to our review paper there is a high prevalence of
peripheral neuropathy among patients with chronic hepatitis C
patients and Chronic Liver Disease. Accordingly, patients with
hepatitis C should be worked up for the presence of peripheral
neuropathy to ensure adequate treatment. The findings of this
study highlight the potential benefit of identifying this subgroup
of individuals with neuropathy in HCV-associated liver failure.
Therefore, in the approach, PN assessment ought to be a regular
element of the work-up for liver illness, and early management
should be preferred in a higher risk population.
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