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Abstract

Objectives: HCV can be associated with extrahepatic manifestations (EHM), with mixed cryoglobulinemia (MC) suggested as
one of the pathogenic factors. Peripheral neuropathy constitutes one of the complications of mixed cryoglobulinemia. Aim of the
work is to study the association between peripheral neuropathy and cryoglobulinemia in HCV chronically infected Egyptian
patients. Design: 50 Egyptian patients with chronic HCV infection were included in the study. Anti-HCV antibodies were
detected by enzyme linked immunosorbent assay (ELISA) and chronic infection was confirmed by positive HCV RNA PCR.
Cold sensitivity antibodies test was used for detection of cryoglobulinemia. Nerve conduction studies were performed using
standard electromyographic equipment. The sensory onset latency and action potential amplitude of ulnar, median and sural
nerves were studied together with the motor distant latency and compound motor action potential (CMAP) amplitude of ulnar,
median and deep peroneal nerves. All data were statistically analyzed. Results: the prevalence of cryoglobulinemia among
patients with chronic HCV and peripheral neuropathy of the current study was significantly high (64%). The commonest pattern
encountered in the current study was of the sensory-motor polyneuropathy type (60%), mainly of the lower limbs, and
represented demyelinating process. Affection was sensory (72% for upper and 68% for the lower limbs) more than motor (28%
for upper and 52% for lower limbs). Conclusion: high prevalence of cryoglobinemia among Egyptian patients with chronic HCV
and peripheral neuropathy with predominant demyelinating sensory-motor polyneuropathy pattern.
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Introduction

More than 170 million people worldwide are
chronically infected with HCV,[1] .In Egypt, HCV
prevalence is nearly 15%,which is considered the
highest prevalence worldwide, with genotype 4 as the
commonest genotype in Egypt,[2]

HCV is associated with different autoimmune
manifestations. Examples of these autoimmune
phenomena observed  include ; rheumatoid arthritis,

thyroid disease, cryoglobulinemia, immune
thrombocytopenic purpura, systemic lupus
erythematosus and sjogren syndrome,[3]

Cryoglobulinemia refers to the presence of abnormal
immunoglobulins in the serum, which have the
unusual property of precipitating at temperatures
below 37°C and re-dissolving at higher
temperatures,[3]. Chronic HCV related mixed
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cryoglobulinemia (HCV-MC) is associated with
increased production of a monoclonal IgM, often with
rheumatoid factor activity against polyclonal IgG.
Immune complex formation leads to complement
binding and deposition in the small and medium sized
vessels of the skin, nerves and kidneys,[4]. Peripheral
neuropathy constitutes a further typical complication
of mixed cryoglobulinemia. MC-related neuropathy,
presenting clinically as mononeuropathy or
polyneuropathy, is mostly sensory and is characterized
by numbness, burning skin crawling and pruritus,
predominantly in the hands and feet,[5]

Nerve conduction studies assess the shape, amplitude,
latency, and conduction velocity of an electrical signal
conducted over the tested nerve. Axonal loss leads to
lower amplitudes, and demyelination causes prolonged
latency and slow conduction velocity,[6].

This work was conducted to study the association
between peripheral neuropathy and cryoglobinemia
regarding the prevalence of cryoglobinemia and its
relation to the type, distribution and pattern of
neuropathy in chronically HCV infected Egyptian
patients.

Patients and Methods

This cross-sectional study was done in the period
between June 2012 and July 2013. It included 50
Egyptian patients with chronic HCV infection and
peripheral neuropathy. They were recruited from
Internal Medicine and Hepatology outpatient clinics
and inpatient wards at Ain Shams University
Hospitals, Cairo, Egypt.

Inclusion criteria: adult patients with chronic HCV
infection who have symptoms and signs of peripheral
neuropathy such as numbness, tingling, hypoesthesia,
paresthesia or motor weakness of hands and feet were
included. The diagnosis was confirmed by positive
HCV Ab, and HCV RNA PCR, complete neurological
examination done by a neurologist and positive nerve
conduction tests done by physical medicine consultant
at the Physical Medicine and Rehabilitation
Department blinded to the physical examination
findings.

Exclusion criteria: patients with other causes of
peripheral neuropathy (PN), as diabetes, alcohol
abuse, vitamins deficiency, thyroid disorder,

autoimmune disorders, neoplasm, toxic medications,
any patients with spondylosis, tunnelopathies,
radiculopathy, nerve trauma and central nervous
pathway affection were excluded by history taking and
clinical examination before enrollment.

Study size: According to Abdel Khalek et al., Gad et
al., Nemni et al., 50 patients would be required to
achieve an alpha error of 5% and a beta error of
2%,[7,8,9].

The study was approved by the Ethics Committee of
Ain Shams University, Cairo, Egypt in accordance
with local research governance requirements.
Informed written consent was obtained from each
participant before enrollment in the study.

Detailed history was taken from all patients and
complete clinical examination was done .

The patients were assessed by laboratory
investigations, nerve conduction studies and
radiological examination as follows:

Laboratory investigations: included

Complete blood count (CBC) was done on Coulter
LH750 (Coulter Electronics, Hielaeh, FL., USA),
prothrombin time (PT) and activated partial
thromboplastin time (APTT) were determined on
Sysmex CA1500 (Siemens Healthcare). Alanine
aminotransferase (ALT), aspartate aminotransferase
(AST), total and direct bilirubin, serum albumin,
creatinine, blood urea nitrogen (BUN) were measured
on Synchron CX-5 Delta autoanalyzer (Beckman
Instruments Inc.; Scientific Insturments Division,
Fullerton, CA 92634, 3100, USA). Rheumatoid factor
(RF) and antinuclear antibodies (ANA) were tested
using latex agglutination and indirect immuno-
fluorescence method (HEP2/ mouse kid-stomach)
respectively. Anti-HCV antibodies were tested using
third generation enzyme linked immunosorbent assay
(ELISA) (Roche Diagnostics, Mannheim, Germany);
HCV real time PCR was used for detection of positive
stranded RNA in serum for which venous blood
samples were drawn under aseptic conditions,
centrifuged and 2 ml serum were collected and stored
at minus 70ºC for real–time PCR tests for positive
strand detection. The real time PCR test was done by
Stratagene Mx3000P instrument.
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Cold sensitivity antibodies test for detection of
cryoglobulinemia was done in the following steps: two
10 mL red top tubes of sample (without an
anticoagulant) were drawn from the patient and
transported to the laboratory at 37°C. This was
achieved by submerging the tubes in warm water
during transportation to the laboratory. Each sample
was allowed to clot at 37°C for 1 hr in a water bath.
The clot was separated from the sides of the tube with
a Pasteur pipette, and the serum was separated by
warm (37°C) centrifugation and aliquoted into three
tubes at 37°C being careful to ensure that the red cells
and fibrin clot are not aspirated with the serum. One
tube is the Wintrobe tube for quantification of the
cryoprecipitate. The second tube contains a larger
quantity of serum, which is used for cryoprecipitate
observation. The third tube was used to determine the
solubility of the cryoprecipitate on re-warming to
37°C, a feature of cryoglobulin. The sample
temperature was not allowed to drop below 37°C until
serum separation was complete to avoid premature
precipitation.

The three serum containing tubes are then kept at 4°C
and the specimen was observed daily for up to 7 days.
According to the presence of cryoglobulins, the
patients were divided into 2 subgroups: cryo-positive
and cryo-negative and the nerve conduction studies
were compared between these two subgroups.

Nerve conduction studies: were performed using
standard electromyographic equipment (Natus
neurology, Schwarzer topas EMG, Planegg,
Germany). All nerve conduction studies were carried
out at room temperature and included:

(i)Sensory studies: were done for the ulnar, median,
and sural nerves of both sides. For each nerve, the
following was done: sensory latency and sensory
action potential (SAP) amplitude. Sensory latency
normal values are <3.1, 3.5 and 3.8 msec for ulnar,
median and sural nerves respectively, with higher
values denoting myelination defect. Sensory amplitude
normal values are >18, 20 and 10 µV for ulnar,
median and sural nerves respectively, with lower
values denoting axonal injury.

(ii)Motor studies: it was done for the median, ulnar
and deep peroneal nerves of both sides. For each nerve
evaluation of the following was done: Motor distal
latency and compound motor action potential (CMAP)

amplitude. Motor distal latency normal values are <
3.4, 4.2 and 5.5 msec for ulnar, median and deep
peroneal respectively, with higher values denoting
myelination defect. CMAP amplitude normal values
are > 4, 4 and 2.5 mV for ulnar, median and deep
peroneal nerves respectively with lower values
denoting axonal injury.

Radiological studies: included pelvi-abdominal
ultrasonography. Equipmentused: Hitachi, EUB-5500,
with examination of liver size echogenicity, spleen
size, portal vein diameter and presence of ascites.

Statistical Analysis: IBM SPSS statistics (V. 22.0, IBM
Corp., USA, 2013) was used for data analysis. Date
were described as mean ± standard deviation (SD) for
quantitative (Numerical) variables of nerve conduction
studies, and were expressed as both number and
percentage for categorized data. Chi-square test was
used to study the association between each 2 variables or
comparison between 2 independent groups as regards
the categorized data. The probability of error =P ≤ 0.05
is significant (S), P < 0.01 is highly significant (HS), P
> 0.05 is insignificant (NS). Calculated Odd’s Ratio
that measure how many times the risk was present
among diseased individuals as that among non-diseased
ones. They were calculated as absolute figures and as a
standard error of estimate (95P).

Results

This study included 50 adult patients with chronic
HCV infection and peripheral neuropathy. With a
confidence level of 95%, and a sample size of 50
patients, the confidence interval will be equal to 13.86
The study population had a mean age of 50.76 years,
with a highest age of 66 years, lowest of 37 years and
a range of 29 years. Of the study population, thirty
eight (76%) were males with a mean age of 51.37
years, and twelve (24 %) were females with a mean
age of 48.8 years.

The electrophysiological studies revealed that 36
(72%) of the patients had upper limb (UL) sensory
neuropathy, 14 (28%) of the patients had upper limb
(UL) motor neuropathy, 34 (68%) of the patients had
lower limb (LL) sensory neuropathy, and 26 (52%) of
the patients had lower limb (LL) motor neuropathy.
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All patients were investigated for the pattern of
neuropathy. The number of patients with
mononeuropathy was 6 (12%), with multiple
mononeuropathy was 14 (28%), and with
polyneuropathy was 30 (60%).

The study group was investigated for
cryoglobulinemia by cold agglutination method,
showing a prevalence of 64% (32 case of the group
were cry-opositive while 18 case were cryo-negative).
The mean±SD of the age of patients with positive and
negative  cryoglobinemia were 52.125±4.4 and
48.3±3.6 respectively, with insignificant difference
between them regarding the age (p-value=0.9).  26
(81%) of cryo-positive patients were males.

All cases were studied for sensory and motor
neuropathy of the upper and lower limbs (UL)(LL)
with their results compared to the presence of
cryoglobulinemia (Table 1), showing:

•20 (55.5%) out of 36 patients with sensory
neuropathy of the UL were found to have positive
cryoglobulins, with statistically significant difference

between the cryo-negative and cryo-positive patients
regarding the sensory neuropathy of the UL but with
odd's ratio <1 denoting non risk association (p-value =
0.046)

•26 (76.5%) out of 34 patients with sensory
neuropathy of the LL were found to have positive
cryoglobulins, with statistically highly significant
difference between the cryo-negative and cryo-
positive patients suggesting significant association
between cryoglobinemia and sensory neuropathy of
the LL (p-value = 0.007).

•10 (62.5%) out of 14 patients with motor neuropathy
of the UL were found to have positive cryoglobulins,
with statistically insignificant difference between the
cryo-negative and cryo-positive patients regarding the
motor neuropathy of the UL (p-value = 0.25).

•18 (69.2%) out of 26 patients with motor neuropathy
of the LL were found to have positive cryoglobulins,
with statistically insignificant difference between the
cryo-negative and cryo-positive patients regarding the
motor neuropathy of LL (p-value=0.52)

(Table 1): Distribution and type of neuropathy in relation to cryoglobinaemia (Chi square test)

Cryoglobinemia
Count
%

Upper limb
sensory
neuropathy

Lower limb
sensory
neuropathy

Upper limb
motor
neuropathy

Lower limb
motor
neuropathy

Cryo-positive
Count 20 26 10 18
% 55.5% 76.5% 71.5% 69.2%

Cryo-negative
Count 16 8 4 8
% 44.5 23.5% 28.5% 30.8%

Total
Count 36 34 14 26
% 72% 86% 28% 52%

X² 3.979 7.172 1.299 0.397
P-value 0.046 0.007 0.25 0.52
Odd’s Ratio 0.21* 4.33** NS NS

*Odd’s Ratio (95 CI (Min. – Max.)) = 0.21 (0.04 – 1.07) – Non Risk
**Odd’s Ratio (95 CI (Min. – Max.)) = 4.33 (1.24 – 15.1) – Pos. Sig. Risk
NS: non significant

As regard the pattern of neuropathy, 22 (44%) of
patients with polyneuropathy were cryo-positive, and
8 (16%) were cryo-negative; 10 (20%) of patients with
multiple mononeuropathy were cryo-positive and 4
(8%) were cryo-negative; while 6 of patients with
mononeuropathy were cryo-negative. Statistically

significant difference was found between the cryo-
positive and cryo-negative patients regarding the
pattern of neuropathy revealing higher prevalence of
polyneuropathy pattern among patients with
cryoglobinemia (p = 0.002) (Table 2).
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(Table 2): Relation between cryoglobinemia and pattern of neuropathy

Neuropathy pattern
Cryoglobulins

TotalCryo-negative Cryo-positive

Mononeuropathy
Count 6 0 6

% 12.0% 0.0% 12.0%
Multiple

mononeuropathy
Count 4 10 14

% 8.0% 20.0% 28.0%

Polyneuropathy
Count 8 22 30

% 16.0% 44.0% 60.0%

Total
Count 18 32 50

% 36.0% 64.0% 100.0%

Chi squared test
X² 12.13

HSP-value 0.002
HS: high significance

To assess the predominant neuropathic affection
whether axonal or demyelinating, nerve conduction
studies were done for all patients including tests of
sensory latency, sensory amplitude, motor distant

latency, and compound motor action potential
amplitude of the nerves of the upper and lower limbs.
Mean ± SD of values of these tests in relation to
cryoglobinemia are presented in Table 3

(Table 3): Demography of the results of the nerve conduction tests (Mean± SD) in relation to cryoglobinemia

Sensory latency normal values are <3.1, 3.5 and 3.8 msec for ulnar, median and sural nerves; Sensory amplitude normal values are >18, 20 and
10 µV for ulnar, median and sural nerves ; Motor distal latency normal values are < 3.4, 4.2 and 5.5 msec for ulnar, median and deep peroneal
CMAP amplitude normal values are > 4, 4 and 2.5 mV for ulnar, median and deep peroneal nerves

Tested Nerve Cryoglobinemia Sensory Latency Tested Nerve Cryogloinemia Sensory Latency

left ulnar nerve
cryo-negative 3.2 ± 1.1

right ulnar nerve
cryo-negative 3.2 ± 0.8

cryo-positive 2.8 ± 0.6 cryo-positive 2.8 ± 0.8
left median
nerve

cryo-negative 4.2 ± 3.3
right median nerve

cryo-negative 3.7 ± 2.2
cryo-positive 3.3 ± 0.5 cryo-positive 3.1 ± 0.6

left sural nerve
cryo-negative 2.8 ± 0.3

right sural nerve
cryo-negative 2.4 ± 0.4

cryo-positive 4.5 ± 1.8 cryo-positive 4.6 ± 1.5
Sensory Amplitude Sensory Amplitude

left ulnar nerve
cryo-negative 14.6 ± 6.5

right ulnar nerve
cryo-negative 15.3 ± 9.2

cryo-positive 17.5± 7.7 cryo-positive 20.0 ± 7.6
left median
nerve

cryo-negative 22.1± 8.8
right median nerve

cryo-negative 19.2 ± 5.7
cryo-positive 22.3± 8.1 cryo-positive 17.5 ± 8.8

left sural nerve
cryo-negative 12.0± 4.1

right sural nerve
cryo-negative 20.7 ± 14.8

cryo-positive 13.1± 5.3 cryo-positive 20.9 ± 19.5
Motor Distal Latency Motor Distal Latency

left ulnar nerve
cryo-negative 2.9 ± 0.4

right ulnar nerve
cryo-negative 2.9 ± 0.3

cryo-positive 2.9 ± 0.5 cryo-positive 2.9 ± 0.4
left median
nerve

cryo-negative 3.6 ± 0.3
right median nerve

cryo-negative 3.5 ± 0.4
cryo-positive 4.1 ± 0.7 cryo-positive 3.9 ± 0.9

Left deep
peroneal nerve

cryo-negative 5.7 ± 2.8 right deep peroneal
nerve

cryo-negative 5.7 ± 2.1
cryo-positive 6.6 ± 2.8 cryo-positive 6.0 ± 2.9

Compound Motor
Action Potential
Amplitude

Compound Motor
Action Potential
Amplitude

left ulnar nerve
cryo-negative 12.1 ± 3.0

right ulnar nerve
cryo-negative 11.8 ± 3.0

cryo-positive 11.7 ± 3.7 cryo-positive 10.0 ± 4.0
left median
nerve

cryo-negative 11.9 ± 4.0
right median nerve

cryo-negative 11.5 ± 4.6
cryo-positive 9.0 ± 3.2 cryo-positive 9.6 ± 2.2

left deep
peroneal nerve

cryo-negative 3.0 ± 1.5 right deep peroneal
nerve

cryo-negative 2.1 ± 1.1
cryo-positive 2.6 ± 1.2 cryo-positive 2.5 ± 1.3
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The mean values of Sensory Latency of the sural
nerves of the cryo-positive patients were higher than
normal values denoting demyelinating sensory
affection, while the mean values of Sensory Amplitude
of the ulnar, median and sural nerves were within the
normal values (Table 3).

Also the mean values of the Motor Distant Latency of
the median and deep peroneal nerves were higher in
cryo-positive patients than cryo-negative patients and
higher than normal values specially in the values of
deep peroneal nerves, denoting demyelinating motor
neuropathic affection, while the mean values of the
Compound Motor Action Potential (CMAP) Amplitude
of the ulnar, median and deep peroneal nerves were

higher than normal values in both cryo-positive and
cryo-negative patients (Table 3).

On comparing between the cryo-positive and cryo-
negative patients as regard the different tests of nerve
conduction studies, there were high statistically
significant difference between them as regard the
Sensory Latency of the sural nerves, insignificant
differences between them  as regard the Sensory
Amplitude, statistically significant difference between
them regarding the Motor Latency of the median
nerves, insignificant differences between them
regarding the CMAP, reflecting the association
between cryoglobinemia and demyelinating
neuropathic affection (Tables 4,5,6 and 7).

(Table 4): Relation between cryoglobinemia and Sensory Latency using Chi-squared test

Tested Nerve Sensory Latency Count (%) of
patients

Cryoglobulins
Cryo-negative Cryo-positive

Ulnar nerve Normal Count (%) 14 (77.8%) 24 (75%)
Abnormal Count (%) 4 (22.2%) 8 (25%)

X² = 0.049          p=0.825

Median nerve Normal Count (%) 14 (77.8%) 20 (62.5%)
Abnormal Count (%) 4 (22.2%) 12 (37.5%)

X² = 1.236          p=0.266

Sural nerve Normal Count (%) 18 (100%) 10 (31.3%)
Abnormal Count (%) 0 (0%) 22 (68.8%)

X² = 22.098 p=0.000

(Table 5): Relation between cryoglobinaemia and Sensory Amplitude using Chi-squared test

Tested Nerve Sensory
Amplitude

Count (%) of
patients

Cryoglobulins
Cryo-negative Cryo-positive

Ulnar nerve Normal Count (%) 6 (33.3%) 22 (56.8%)
Abnormal Count (%) 12 (66.7%) 10 (31.3%)

X² =1.344          p=0.177

Median nerve Normal Count (%) 6 (33.3%) 16 (50%)
Abnormal Count (%) 12 (66.7%) 16 (50%)

X² =1.299       p= 0.254

Sural nerve Normal Count (%) 12 (66.7%) 24 (75%)
Abnormal Count (%) 6 (33.3%) 8 (25%)

X² =0.397         p=0.529
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(Table 6): Relation between cryoglobinemia and Motor distal latency using Chi-square test

Tested Nerve Motor distal
latency

Count (%) of
patients

Cryoglobulins
Cryo-negative Cryo-negative

Ulnar nerve Normal Count (%) 18 (100%) 28 (87.5%)
Abnormal Count (%) 0 (0%) 4 (12.5%)

X² =2.446           p=0.118
Median nerve (UL) Normal Count (%) 18 (100%) 24 (75%)

Abnormal Count (%) 0 (0%) 8 (25%)
X² = 5.357 p=0.021

Deep peroneal nerve
(LL)

Normal Count (%) 14 (77.8%) 18 (56.3%)
Abnormal Count (%) 4 (22.2%) 14 (43.8%)

X² = 2.317           p=0.128

(Table 7): Relation between cryoglobinemia and CMAP amplitude using Chi-squared test

Tested Nerve
CMAP

Amplitude
Count (%) of

patients
Cryoglobulins

Cryo-negative Cryo-positive

Ulnar nerve Normal Count (%) 18 (100%) 32 (100%)

Abnormal Count (%) 0 0

Median nerve Normal Count (%) 18 (100%) 32 (100%)

Abnormal Count (%) 0 0

Deep Peroneal nerve
Normal Count (%) 8 (44.4%) 18(56.3%)

Abnormal Count (%) 10 (55.6%) 14 (43.8%)

X² =0.643          p=0.423

Discussion

As the aim of this work was to study the relation
between peripheral neuropathy and cyoglobinemia in
chronic HCV infected Egyptian patients regarding the
prevalence of cryoglobinemia in those patients and its
relation to the type, distribution and pattern of
neuropathy,  high prevalence of cryoglobinemia was
found and was estimated to be 64%. 72% and 68% of
the patients had sensory neuropathy of upper and
lower limbs respectively, while lower proportions had
motor neuropathy. 60% of the patients had
polyneuropathy pattern. Higher prevalence of
cryoglobinemia was found in patients with
polyneuropathy and lower limbs neuropathy. Although
genotype test was not done, it is assumed that these
finding are correlating with genotype 4 as this
genotype is the most predominant one in Egypt
reaching 90% according to previous studies,[2].

The predominance of sensory peripheral neuropathy
(PN) among current study patients with chronic HCV
infection agrees with Sterling and Bralow, who
demonstrated that sensory deficiencies are more
common than motor in HCV infected patients with
cryogloinemia, and that sensory symptoms may persist
for months to years before any motor deficit become
clinically evident,[10]. The predominant sensory
neuropathy of the present study is also similar to the
results of an Egyptian study done by Abdel Khalek et
al.,[7]. The high prevalence of cryoglobinemia (64%)
among patients with HCV and neuropathy of the
present study was not consistent with previous
Egyptian studies. Abdel Khalek et al and Gad et al.,
reported that 15% and 14% of their patients
respectively, showed positive CGs, among HCV
infected Egyptian patients,[7,8].
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Higher prevalence similar to the results of  the current
study was reported by Nemni et al, as there were
detectable cryoglobulins found in the serum of 40 out
of 51 patients (78%) in that study,[9].

Other studies reported cryoglobulinemia prevalence
ranging from 19% up to 54% among HCV infected
patients,[11].

The higher prevalence of cryoglobulinemia among the
cases of the present study, might be attributed to the
finding that circulating mixed cryoglobulins, can be
detected in over 50% of HCV infected
individuals,[12,13], where a growing incidence of
HCV-related CG can be expected in our country
because of the high HCV prevalence nearly
15%,which is considered the highest prevalence
worldwide,[2].

The current study showed higher prevalence of
polyneuropathy pattern, most of them had
cryoglobulinemia. This goes with Nemni et al., who
reported that the prevalence of polyneuropathy was
significantly higher in Cryo-positive patients as
compared to Cryo-negative,[10].

The nerve conduction tests for the patients of the
present study revealed predominant demyelinating
neuropathic affection of sensory and motor nerves
evidenced by the sensory latency high values which
was more predominant in patients with
cryoglobinemia.

This goes with Chin et al., who reported that patients
with HCV had demyelinating polyneuropathy, where
all patients of their study reported sensory loss, absent
or diminished reflexes, in lower extremity and
demyelinating electro-diagnostic features.,[14].

These results also go with Abul Hassan et al., whose
study on EMG and NCV revealed significant increase
of neuropathic changes and delay of NCV in cryo +ve
as opposed to the cryo–ve group denoting
demyelinating neuropathy,[15].

On the other hand, Abdel Khalek et al, reported that
most of their studied patients had sensory neuropathy
affecting the lower limbs more than upper limbs, but
out of the 54 neuropathy patients, 38 patients (70.3%)
showed axonal neuropathy and concluded that the

underlying pathogenetic mechanisms for this
complication were systemic CG and vasculitis,[8].
Two main pathogenic mechanisms have been
suggested to explain axonal neuropathy in HCV
patients. The first is the interference of the vasa
nervorum microcirculation by intravascular deposits of
cryoglobulins,[16]. The second mechanism is
necrotizing vasculitis induced by long-standing
cryoglobulin precipitation, complement fixation, and
rheumatoid factor activity. Either the vasculitis itself
or the vascular occlusion causes fasicular ischemia,
which ultimately results in axonal degeneration,[17].

However, demyelinating neuropathy has been also
reported as the predominant pathogenic factor of
neuropathy in HCV chronically infected patients with
cryoglobinemia in other studies. Immune complex
deposition on the myelin sheath or cross-reaction of
antibodies against myelobasic protein was suggested
to be the cause of the impairment of myelin
function,[17].

Also the mean values of the motor distant latency of
the median and deep peroneal nerves were relatively
higher for cryo-positive patients than the cryo-
negative ones, with statistically significant difference
between them regarding the motor latency of the
median nerves, and higher mean values above normal
in patients with positive cryoglobinemia and deep
peroneal nerve affection, reflecting commoner
association of demyelinating motor neuropathy with
cryoglobulinemia.

These results go with Boukhris et al, who reported
chronic progressive distal motor weakness and sensory
disturbances in patients with mixed cryoglobinemia
with hepatitis C virus infection. Nerve conduction
studies in their study were suggestive of a mixed
axonal and demyelinating sensory-motor
neuropathy,[18].

Conclusion

Prevalence of cryoglobulinemia among patients
infected with HCV and peripheral neuropathy was
significantly high (64%). The commonest pattern
encountered in the current study was of the sensory-
motor polyneuropathy type (60%), and represented
mainly demyelinating  pathology. Affection was
sensory (72% for upper and 68% lower limbs) more
than motor (28% for upper and 52% for lower limb).
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