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ABSTRACT

Background: Infection by Hepatitis C virus (HCV) is a worldwide cause of chronic liver
disease, Egypt has the highest HCV prevalence in the world. HCV infection and its treatment
can cause peripheral and central nervous system disorders.

Objectives: This study aimed to evaluate the impact of HCV infection and Interferon treatment
on cognitive functions and optic nerve function of Egyptian patients with recently discovered
HCYV infection.

Subjects and Methods: The present study included 30 patients with HCV infection and 30 age
matched controls. All patients were evaluated by clinical, ophthalmological,
neuropsychological, and electrophysiological examinations at the time of the diagnosis, and 6
months after interferon treatment.

Results: There was no significant difference between patients and control regarding Mini-
Mental State examination, as well as between patients at baseline and control regarding
Controlled Oral Word Association test, while it was significantly lower in patients at follow up.

The score of Trail Making Test-A was significantly higher in patients' base line and follow up
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than control. The score of Trail Making Test-part B was significantly higher in patients at

follow up compared to control group and at base line. P100 amplitude was significantly lower in

patient at base line than control, and follow up groups, while P100 latency was significantly

longer in follow up group than control, and base line groups.

Conclusion: Cognitive dysfunction was found in recently diagnosed hepatitis C patients and

was found to be aggravated during treatment with interferon. Patients had feature of axonal

optic neuropathy which improved after treatment.
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INTRODUCTION

Infection by Hepatitis C virus (HCV) is a
worldwide cause of chronic liver disease (1)
In Egypt, the estimated HCV prevalence
among the 15-59 years age group is 14.7%
(2). Accordingly, Egypt has the highest HCV
prevalence in the world (3, 4, 5), Today,
HCV infection and its complications are
among the leading public health challenges
in Egypt (6). HCV can cause peripheral and
central nervous system (PNS and CNS)
disorders  (1). Cerebrovascular stroke,
cerebral ischemia, encephalitis, and immune
mediated demyelinating disease of the CNS,
Bilateral optic neuritis are all reported as
CNS disorders with HCV. A growing body
of literature is reporting neuropsychological
symptoms in patients with chronic HCV
infection even in the absence of cirrhosis.
Moreover, antiviral therapy to treat hepatitis

C infection can also cause neurological

symptoms and side effects (1).

This study aimed to evaluate the impact of
HCV infection and interferon treatment on
cognitive functions and optic nerve function
of Egyptian patients with recently discovered
HCV infection.

MATERIALS AND METHODS

This study included 30 Egyptian patients
with accidently and recently discovered
hepatitis C infection-confirmed by PCR-
above the age of 18 years, referred to
Tropical  outpatient  clinic,  Fayoum
University, Egypt, and 30 age and sex
matched healthy volunteers as a control
group.

Patients received HCV treatment in the form
of combined Pegylated interferon Alfa 2b
(100 pg once weekly) with ribavirin (800-
1000 mg/d) based on body weight (<70kg or
>70kg).

We excluded patients with Co-infection
(hepatitis B, human immuno-deficiency

virus; HIV), those who have history of
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previous or ongoing substance abuse,
Patients with other possible causes of optic
neuropathy  e.g.  diabetes  mellitus,
autoimmune disorders, And patients with
other potential risk factors for cognitive
impairment e.g.Hepatic decompensation and
encephalopathy, psychiatric = morbidity,
medications known to affect cognitive
function, stroke, seizure disorder. Patients
were evaluated by clinical,
ophthalmological, neuropsychological,
electrophysiological examinations at the
time of the diagnosis, and 6 months after
interferon treatment. Control group were
evaluated neuro psychologically, and electro
physiologically.

General medical examination, abdominal
examination, laboratory investigations, and
abdominal ultrasonography with ultra sound
guided biopsy for confirmation of diagnosis,
exclusion of other causes were done by the
hepatologist.

Thorough history taking and neurological
examination done by the neurologist.
Neuropsychological Assessment using:

A) Mini-Mental State Examination (7). It's
total score is 30, the score 24 is used to
distinguish the cognitive functions if normal
or abnormal.

B) Controlled Oral Word Association Test
(COWAT) assess verbal fluency, the patient

was asked to generate as many words as
possible for a given letter in one minute.
Score <13 words on the average were
showed to have impairment on this task.

C) Trail-Making Test (A and B) (8) is one
of the most widely used tests for assessing
attention, visuo-spatial orientation and
psychomotor speed. Test result is the time
needed in seconds including error correction
time.

- The Trail-Making Test -A (TMT-A) each
patient has to connect 25 consecutively
numbered circles from 1 to 25 on a sheet of
paper. Patients who had a time more than
50.2 £ 14.3 seconds (the average of control
group) are considered abnormal.

- The Trail-Making Test -B (TMT-B) circles
include the numbers from 1-13 and the letters
from A-L. The subjects were asked to
connect numbers and letters in alternating
manner, that means go from 1-A-B-2-C and
so on. Patients who had a time more than
101.1 + 32.2 seconds (the average of control
group) are considered abnormal.

Visual evoked potential (VEP) recordings
were performed using Nihon-Kohden
machine. We studied the amplitudes and the
latencies of P100.

Statistical analysis

Data analysis was performed using SPSS

software version 18 under windows 7.
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Simple descriptive analysis in the form of
numbers and percentages for qualitative
data, and arithmetic means as central
tendency measurement, standard deviations
as measure of dispersion for quantitative
parametric data. The level P < 0.05 was
considered the cut-off value for significance.
RESULTS

This study was conducted on 60 Egyptian
subjects divided into 2 groups:

-Patients group included 30 patients with
accidentally discovered HCV infection not
on specific treatment; with mean (£SD)
duration of illness of 20.9+20.1 months.The
cause of disease transmission was unknown.
Clinical evaluation, neurophysiological and
psychometric tests were done to this group at
the beginning of the study (baseline), and 6
months after interferon treatment (follow up).
Nine patients had missed follow up (4 had
failed interferon treatment and 5 dropout);
accordingly follow up studies completed on
21 patients.

-Control group included 30, age and sex
matched healthy volunteers.

There was no significant difference between
patient group and the controls regarding sex
distribution, mean age, and educational level

measured as years spent in education (Table

1.

At baseline, all the patients had normal
neurological examination; while at follow up,
one patient developed right sensori-neuronal
hearing loss, another had glove and stock
hypoesthesia.
There was no statistically significant
difference between the patients and controls
in MMSE, as well as between patients at
baseline and controls in COWAT while it
was significantly lower in patients at follow
up than controls and at base line. The score
of TMT-A was significantly higher at base
line and follow up than in controls, however
there was no significant difference between
base line and follow up. The score of TMT-B
was significantly higher in patients at follow
up compared to controls and at base line
(tables 2, 3 and 4).

We first compared VEP latencies and
amplitudes between the right and the left
eyes within each population. Because ¢-test
revealed non-significant differences between
the two eyes, we subsequently calculated
mean values from both eyes for each subject.
Results of visual evoked potential showed
that P100 amplitude was significantly lower
in patient at base line than control, and at
follow up, while PI100 latency was

significantly longer in follow up than in

control, and at base line (tables5, 6 and 7).
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Table (1) Demographic data of the studied groups
Group 1 Group 2 P
(patients) (controls)
Sex Males (No.) 18 (60%) 17 (56.7%) Ns
Females (No.) 12 (40%) 13 (43.3%)
Age (mean £ SD) 35.6£10 342+ 11 Ns
Education level (mean + SD) 10.0 £2.1 10.5+2 Ns

Ns=Non-significant.

Table (2) Comparison of psychometric tests results between patients at baseline and controls

Psychometric test Patients at Baseline Controls P
Mean + SD Mean + SD
MMSE 30+ 00 30+ 00 Ns
COWAT 129+6 13.6+5.4 0.637
TMT-A 61+25.7 50.2 +14.3 0.05
TMT-B 133.7+4 3.1 101.1 +32.2 0.002

TMTB=trail making test B, Ns=Non-significant.

Table (3) Comparison of psychometric tests results between patients at follow up and controls

MMSE=minimental state examination, COWAT=controlled oral word association test, TMTA=trail making test A,

Psychometric test Patients at Follow up Control P
Mean £ SD Mean £+ SD
MMSE 29.4+1.6 3000 0.117
COWAT 9.2+4.8 13.6 +5.4 0.003
TMT-A 79.6 £42.7 50.2 +£14.3 0.006
TMT-B 163.3 £52.7 101.1 £32.2 0.001

TMTB=trail making test B.
Table (4) Comparison of psychometric tests results between patients at baseline and at follow up.

Psychometric test Patients at Baseline Patients at Follow up P
Mean £+ SD Mean £ SD
MMSE 3000 29.4 1.6 Ns
COWAT 129+6 9.2+48 0.017
TMT-A 61 +£25.7 79.6 +42.7 Ns
TMT-B 133.7 £43.1 163.3 £52.7 0.04

TMTB=trail making test B, Ns=Non-significant.

Table (5) Comparison of visual evoked potential results between patients at baseline and controls

MMSE=minimental state examination, COWAT=controlled oral word association test, TMTA=trail making test A,

MMSE=minimental state examination, COWAT=controlled oral word association test, TMTA=trail making test A,

VEP Patients at Baseline Control P
Mean + SD Mean + SD
P100 AMP (uv) 42 +1 59+25 0.001
P100 L (ms) 101.2+12.4 98.7 £10.1 Ns

P100 AMP= P100 amplitude, P100 L = P100 latency, Ns=Non-significant.

Table (6) Comparison of visual evoked potential results between patients at Follow up and controls

P

VEP Patients at Follow up Control
Mean = SD Mean £+ SD
P100 AMP (nv) 59+3.1 59+2.5 Ns
P100 L (ms) 112.2 +15.2 98.7 +10.1 0.001

P100 AMP=P100 amplitude, P100 L = P100 latency, Ns=Non-significant.

Table (7) Comparison of visual evoked potential results between patients at Base line and at Follow up.

VEP Patients at Base line Patients at Follow up P
Mean = SD Mean = SD
P100 AMP (nv) 4.2+1 5.9+3.1 0.028
P100 L (ms) 101.2+124 112.2 +15.2 0.001

P100 AMP= P100 amplitude, P100 L = P100 latency
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DISCUSSION
HCV is a

parenterally  transmitted,
hepatotropic, and lymphotropic RNA virus.
More than 170 million people worldwide are
chronically infected with HCV (9). In high
endemic areas such as Egypt and southern
Italy local prevalence may reach 30% (10).

In this study cognitive dysfunction was found
in hepatitis C patients and was found to be
aggravated during treatment with interferon
which was in agreement with Budhram et al,
(2014) who stressed on the importance of
cognitive functions assessment in all hepatitis
C patients to allow early intervention, and to
reduce the severity of cognitive dysfunction
(11). Conversely Abrantes et al, (2013) did
not find any relationship between HCV in
patients without liver dysfunction, and
cognitive impairment, and attributed this to
their strict selection criteria (12).

Hepatic encephalopathy is well documented
in patients with liver cirrhosis (13). It is
unlikely that cognitive dysfunction in our
minimal  hepatic

patients  represented

encephalopathy  because patients with
advanced cirrhosis were excluded.

There had been growing evidence that
alterations in cerebral function in patients
with HCV infection may appear long before

the development of severe liver cirrhosis.

About 50% of patients with HCV infection

complain of neuropsychiatric symptoms
irrespective of the severity of liver disease
(14). Attention, concentration and
psychomotor speed are the cognitive
functions most likely to be impaired,
suggesting selectivity for Fronto-subcortical
systems (15). Etiology is unclear but it has
been hypothesized that it is related to a direct
effect of HCV on the brain; or the neurotoxic
effect of HCV related systemic inflammation
(16). Chronic activation of the immune
system also may account for cognitive
dysfunction as there is increasing
appreciation of a possible role of cytokine
mediated cognition.

Certain cytokines like interferon-alpha (IFN-
a) and tumor necrosis factor alpha (TNF-a),
may cross the blood-brain barrier to affect
brain functions (17). Even small amounts of
HCV in the brain can induce a local
inflammatory response with subsequent brain
dysfunction (18). Exogenous IFN-a has been
shown to adversely affect cognition in both
healthy volunteers (19), and patients (20).
Kamei et al, (2002) found reduced
performances on a cognitive screening in
patients treated with IFNa that reversed after
the end of treatment (21). Hilsabeck et al,
(2005)reported that, IFN-a therapy has no
significant effect on simple attention, but it

mainly affect the complex attention and
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working memory (22). We suggest that these

findings support affection of frontal-
subcortical systems by IFNa in HCV patients
and that the prefrontal lobe functions of
working memory may be the most
vulnerable. Additional studies have reported
similar results and conclusions (23,24).

In this study, no statistically significant
difference was found between the studied
groups regarding MMSE which agreed with
previous studies who found that the MMSE
scores did not reveal significant differences
between the patients and controls (12, 25,26).
Verbal fluency is one aspect of executive
functions, in the present study, there was no
significant difference between patients at
base line and controls regarding COWAT
and that agreed with many studies found this
domain intact in individuals with HCV
infection (12,27-29).
(2007) found minor impairment in COWAT

However Fontana
among HCV-positive individuals (28). On
follow up of our patients after 6 months of
interferon treatment the COWAT was
significantly lower in the patients group
compared to the controls and at base line, this
agrees with Lieb et al, (2006) who found that
verbal fluency was affected with a significant
reduction of words produced in the COWAT
after 12 weeks of low-dose INFa therapy and

that cognitive deterioration was not related to

depression or anxiety (30). In contrast,
Fontana et al, (2007) found no significant
change in cognitive function overall during
therapy (28). These apparently conflicting
results may reflect differences in the studied
population, frequency of retesting, and
specific measures of cognition utilized.

In this study the score of TMT-A was
significantly higher in base line, and follow
up than controls, however there was no
significant difference between patients at
base line and follow up. The score of TMT-B
was significantly higher inpatients at follow
up compared to controls, and at baseline,
similarly it was significantly higher in
patients at base line than controls. Cordoba et
al, (2003) reported a worse TMT results in
the studied group of patients in different
stages of liver diseases when compared to
control (29). On the other hand Abrantes et
al, (2013) reported no deficit performance of
TMT between patients with HCV and the
TMT-B was more

sensitive than TMT-A in detection of

control group (12).

cognitive dysfunction in our patients at
baseline and follow up assessment which
agrees with Amodio et al, (2004) who
reported that the Trail-Making Test B was
more sensitive to alterations in cognitive

function (31).
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The results of VEP in our study showed that
patients with HCV at baseline had feature of
axonal optic neuropathy in the form of
reduction of the amplitude of P100 bilaterally
when compared to controls, which improved
after interferon treatment, however after
interferon treatment patients developed
features of demyelinating optic neuropathy
with prolonged P100 latency. Weissenborn et
al, (1990) recorded abnormal P100 latencies
in 15% of the patients without clinical signs
of hepatic encephalopathy and in 42% of
patients in early stage of hepatic
encephalopathy (32), and Manesis et al,
(1998) found 45% of patients had prolonged
baseline P100 latencies (33), at the same
time, Sannita et al, (1995) reported increased
latency of the cortical evoked response to
contrast stimulation of pattern-reversal or
pattern-onset VEPs (34). These results may
be due to the hypothesis that chronic viral
hepatitis is considered as demyelinating
disease which causes inflammation of the
optic nerve. However our cases were not
suffering from chronic disease. Prolongation
of P100 latency during IFN treatment agreed
with Manesis et al, (1998) who indicated that
during IFN treatment, approximately 1 of

4 patients, normal otherwise at baseline, is

expected to develop visual neurophysiologic

abnormalities in the form of prolonged P100
latency in VEP (33).

A possible explanation for reduction of the
amplitude of P100 in the HCV patients may
be due to the neurotoxic effect of HCV
related systemic inflammation that may be
reduced after interferon treatment leading to
improvement of the amplitude of P100. More
over this may result from deposition of
antigen-antibody complexes. Other possible
mechanisms for these CNS manifestations
are vasculitis from cryoglobulin deposition in
small blood vessels supplying the nerves, and
the effect of cytokines derived from the host
immune system in response to HCV (35).
The prolonged P100 latency with interferon
treatment was suggested to be due to the
effect of IFN-a therapy that lead to a
breakdown of peripheral tolerance to myelin
sheath antigens leading to demyelination
neuropathy (36). These results disagreed with
Farkkila et al, (1988) who described delayed
responses but with decreased amplitudes in
15 patients suffering from amyotrophic
lateral sclerosis and receiving INF treatment
(37). However, these results could, be
attributed to different type and extremely
high doses of interferon, producing high
serum and cerebrospinal fluid levels with
probably enhanced interferon neurotoxicity.

Recurrent episodes of CNS and PNS
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demyelination  suggestive of antibody
mediated autoimmunity or a direct cytopathic
effect of the virus, have been reported in a
patient with active HCV replication (38).
Relapsing forms of central and peripheral
demyelination, worsened by interferon
treatment, have also been described (39).
Prolongation of VEP may express reduction
of conductive velocity of the optic fibers.
Such changes can appear before any clinical
visual signs (32,40), and be suggestive of
optic tract neuropathy (41). There have been
case reports of optic neuropathy with visual
loss and scotomas (42), as well as, reports of
anterior ischemic optic neuropathy associated
with IFN therapy, characterized by sudden
visual loss, segmental optic disc edema, and
disc-related field defects (43). However,
none of our cases with prolonged VEP
demonstrated scotomas, papilloedema, or a
subjective sense of diminution of vision as
confirmed by ophthalmological examination
before and during interferon treatment.
CONCLUSION:

Cognitive dysfunction was found in recently
diagnosed hepatitis C patients and was
found to be aggravated during treatment
with interferon.  Attention, visuo-spatial
orientation and psychomotor speed were the

most affected functions. Patients had feature

of axonal optic neuropathy which improved

after interferon treatment.  Cognitive

function, of hepatitis C patients, must be

evaluated before and during interferon
treatment.
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