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Abstract

Introduction Hepatitis E virus (HEV) is one of the leading causes of acute viral hepatitis. There are thought to be

20 million infections per year in poorer nations with inadequate sanitation. In Egypt, awareness about the possible
hazards linked to HEV infection is limited due to low socioeconomic and educational levels. Only a small number of
sequences have been characterized, making HEV study in Egypt constrained. Numerous factors may have contributed
to this neglect. Various extra-hepatic symptoms of HEV infection include neurological problems are recognized. Many
European nations have implemented regular HEV monitoring, or targeted screening of blood provided by patients at
greater risk to stop the spread of HEV by transfusion.

Aim Assess the prevalence of HEV infection in asymptomatic blood donors. Increasing awareness about HEV testing
in patients with some unexplained neurological disorders.

Methods Cross-sectional study involving 550 patients: 500 apparently healthy blood donors and 50 patients with
some neurological disorders. All subjects were tested for serological markers (IgG and IgM) for HEV using ELISA tech-
nique in addition to HEV RNA PCR testing for seropositive patients.

Results Five hundred asymptomatic blood donors (370 males and 130 females), ages ranging from 20 to 50 years
(median 33), 22.6% of them tested positive for HEV (IgG and IgM) of which 2 subjects only had positive HEV RNA PCR
testing. In the second group 50 patients (26 males and 24 females) with various unexplained neurological disorders.
Liver functions were within normal or showed only a mild increase. Forty-four percent of the patients had positive
serology for HEV, with 6 patients testing positive for HEV RNA on PCR.

Conclusion No need for mass screening for HEV serology among blood donors. HEV infection needs to be consid-
ered in patients with unexplained neurological disorders even if the liver functions are not markedly elevated.
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preventive actions were advised as a result of a recent
meta-analysis and systematic review, which revealed
that 15-110 million people either currently or recently
have been diagnosed with HEV infection [2]. HEV study
has grown significantly over the past ten years, and as a
result, our knowledge of HEV epidemiology has trans-
formed from that of a pathogen transmitted through
water causing acute infections in underdeveloped coun-
tries to that of a worldwide disease with persistent, extra-
hepatic, and zoonotic manifestations [3-5].

Infection with HEV is linked to a variety of extra-
hepatic symptoms, including neurological conditions
that are usually described as Guillian-Barre syndrome
(GBS) [6]. In India, emerged the first case of GBS linked
to HEV [7]. A growing number of cases has lately been
identified. There is no distinction between statistics both
in industrialized and poor nations. This invalidates the
belief that HEV-associated GBS is widespread in such
unhygienic settings [6].

Hepatitis E is an endemic virus that is especially preva-
lent in children and results in severe self-limited hepatitis
in Egypt [8]. Based on previous research, those suffering
from acute hepatitis have HEV incidences as much as
42% [9].

Due to their poor socioeconomic class and level of edu-
cation, Egyptians were unaware of any possible risk fac-
tors related to HEV infection. HEV genotype 1 subtype
3 became prevalent in rural Egyptian areas as a conse-
quence. Fecal-oral, vehicle-borne, water-borne, zoonotic
food-borne, blood-borne via intravenous blood dona-
tions, and perinatal are some of the ways that HEV can
spread through [10].

In Egypt, there has been little research on HEV, and
very few variants have been identified [10]. Despite all of
the previous alarms, such negligence may have occurred
for a number of reasons: (a) studies conducted on HEV
in Egypt between 2000 and 2006 demonstrated that
the illness is self-sustaining and that the vast majority
of acute hepatitis E (AHE) patients are either asympto-
matic or infected sub clinically [3, 11]. (b) A weakened
strain of HEV-1 is circulating, which explains the low
death rate according to the findings of one significant
prospective research project conducted in two Egyptian
governorates between 2006 and 2008 on HEV-associated
AVH. HEV-associated AVH is not particularly frequent
[12]. (c) Due to financial constraints, the majority of the
funding that was available in Egypt was used to study
other extremely prevalent hepatotropic viruses, such as
HCV and HBV [13].

Due to the considerable prevalence of HEV viral
load in blood donors, many European countries have
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implemented baseline HEV testing or targeted screen-
ing of blood donated by individuals at increased risk
with the objective of avoiding spreading of HEV by
transfusion [14]. Various studies have demonstrated
that the HEV genes found in plasma of both donors and
recipients are the same, supporting the hypothesis that
HEV can be transmitted by transfusion [15]. Notably
in patients with no symptoms, there is an increasing
worry that transfusion-transmitted HEV could consti-
tute an imminent threat to public health. Nearly 50%
of recipients of HEV-contaminated blood products
contracted the virus, despite the fact that the major-
ity of blood donors at that time appeared symptom-
free when they provided these blood products [16]. As
the demand for such tests has acquired global interest,
blood donors from various nations are getting checked
for HEV antibodies [15].

Clinicians may think about and support individual-
ized testing since some recipients, such as those who
received transplants, individuals who have hemato-
logical cancers, and those with long-term liver disease,
have a higher risk of complications. In the UK, focused
screening started in 2016. However, it was shown that
inventory management, inaccuracies and the original
restricted definition of vulnerable individuals led to the
conclusion that nationwide screening could be carried
out at no extra expense as a result of handling invento-
ries and inaccuracy concerns [17].

It might be required to make sure HEV is excluded if
supplied blood or its components will be used by suscep-
tible recipients such pregnant women, those with cancer
who are receiving chemotherapy, persons harboring the
human immunodeficiency virus, and those undergo-
ing solid organ transplants. Because of this, nucleic acid
analysis is the best method for identifying HEV in the
blood supplied. Blood donation centers must, however,
weigh the profitability and risk-based decisions rationale
of performing extra pathogen tests [18].

The likelihood of transfusion-transmitted HEV infec-
tion appears to be affected by the blood donor, virus
load, and ultimate plasma volume. Several industrialized
nations have implemented steps to increase the safety of
blood as a consequence of HEV epidemiology [19].

In this study, asymptomatic blood donors’ sera at Alex-
andria University Hospitals Blood Bank were tested to
evaluate if blood transfusion is an important mode of
HEV transmission and if it necessitates screening for
HEV infection in donors’ sera. A correlation has also been
found between the presence of anti-HEV antibodies in the
serums of some neurological patients admitted to Alexan-
dria University Hospitals and their clinical findings.
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Patients and methods

This cross-sectional study was carried out in Alex-
andria University Hospitals. The study population
included 500 randomly selected blood donors in addi-
tion to 50 patients with neurological disorders. Acutely
ill patients, known cases of hepatitis B, C, or HIV viral
infection were excluded. Moreover those with clear
neurological disorder secondary to other neurologically
identified syndrome were excluded from the study pop-
ulation. The study was conducted between January 2019
and March 2020.

All the study population was tested for HEV IgG
and HEV IgM in their sera using the ELISA technique.
Seropositive individuals were tested with RNA PCR for
HEV. Neurologically-affected patients were diagnosed
by expert neurologists with the following diagnoses:
Guillian-Barre syndrome (GBS), myelitis/myelopathy,
myasthenia gravis (MG), acute demyelinating encepha-
lomyelitis (ADEM), myeloencephalitis, chronic inflam-
matory demyelinating polyneuropathy (CIDP), and
encephalitis.

Using two different kits, the in vitro enzyme immu-
noassay (ELISA) approach for the identification of HEV
serology was employed to find anti-HEV antibodies pre-
sent in human plasma or serum [20]. Each was exclusive
to a particular class of antibodies; one was meant for
IgG antibodies and the other for IgM antibodies. (Abia
HEV IgG and Abia HEV IgM of AB Diagnostic Systems
GmbH, Berlin, Germany).

The testing process was done according to the standard
operating procedure supplied by the kit manufacturer.
Serum samples (550 samples) were stored at — 20 °C after
collection and separation until the time of processing.

RNA was extracted from frozen samples that had been
kept in storage using QIAamp viral RNA Mini kit (QIA-
GEN, Hilden, Germany) according to the manufacturer
guide supplied with the kit. Using a UV spectropho-
tometer at 260—280 wavelength, the extracted RNA was
quantified and quantitated to evaluate the quality of suc-
cessfully purified RNA. RNA extraction was followed
by QRT-PCR. All of the chemicals were bought from
Applied Biosystems (Foster City, CA, USA).

Table 1 HEV serology and PCR results in the blood donors’group
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Results

The study population was divided into two groups: group
() randomly selected blood donors, group (II) patients
with neurological disorders.

The blood donor group included 500 individuals with
the mean age of the participants being 33.6+7.1 years.
Seventy-four percent were males while 26% were females.
In the group under study, there was no discernible differ-
ence between the genders (p value was 0.63).

Serology laboratory assessment for HEV (IgG and IgM)
to group (I) population revealed that 113 donors (22.6%)
had IgG positive test results for HEV, while only 4 donors
(0.8%) were HEV IgM positive. Regarding the findings
of the Hepatitis E virus infection serology, there was
no noticeable distinction between the male and female
groups (i.e., p value was 0.260). Further analysis of HEV
IgM results, we found that four persons had a posi-
tive HEV IgM. HEV PCR was positive in the sera of two
donors only (Table 1).

Analysis of the distribution of HEV IgG in group I
according to the studied population age showed that
it is the highest affected age group was those aged
40-50 years old. (31.3% of the IgG seropositive donors)
(p value was 0.034).

Regarding the group presented with neurological disor-
ders (II) 50 patients with a mean age of 34.8 +12.5 years.
Fifty-two percent of patients were males while 48% were
females.

We noticed that the most common presenting diag-
nosis in group II was Guillain—Barre Syndrome (32.0%),
followed by myelitis/myelopathy and myasthenia gravis
(22.0% each). While only 4% of the patients were diag-
nosed with encephalitis (Table 2). It was noticed that
Guillain—Barre syndrome was more common in males
while myelitis/myelopathy was more common in females.

Routine laboratory investigations and liver function
tests for group II showed no significant abnormalities in
the routine laboratory results with only mild elevation of
liver function tests, i.e., ALT and AST (Table 3).

Forty four percent of patients had IgG-positive test
results for HEV, while only 4% were IgM-positive.
Regarding the HEV IgG result, the percent of seropositive

Serology Result Male Female Total Pvalue
(n=370) (n=130) (n=500)
(74%) (26%) (100%)
HEV IgG(ELISA) Positive 79.0 (21.3%) 34.0(26.2%) 113.0(22.6%) 0.260
Negative 291.0(78.7%) 96.0 (73.8%) 387.0(77.4%)
HEVIgM (ELISA) Positive 3.0 (0.8%) 1(0.8%) 4008%)
Negative 367.0(99.2%) 129 (99.2%) 496.0(99.2%)
HEV RNA PCR Positive 2.0(0.5%) 0.0 (0%) 2004% e
Negative 368.0(99.5%) 130.0(100%) 498.0(99.6%)
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Table 2 Neurological disorders detected in the study group (Il)

population
Diagnosis Gender
Male Female Total

Guillian-Barre syn- Number 1 5 16
drome (GBS)

% 42.3% 20.8% 32.0%
Myelitis/myelopathy ~ Number 4 7 1

% 15.4% 29.2% 22.0%
Myeloencepahalitis Number 3 0 3

% 11.5% 0.0% 6.0%
Encephalitis Number 1 1 2

% 3.8% 4.2% 4.0%
Myasthenia gravis Number 6 5 11

% 23.1% 20.8% 22.0%
Chronic inflamma- Number 0 3 3
tory demyelinating
polyneuropathy

% 0.0% 12.5% 6.0%
Acute demyelinating ~ Number 1 3 4
encephalomyelitis

% 3.8% 12.5% 8.0%
Total Number 26 24 50

% 100.0% 100.0% 100.0%

Table 3 Liver function tests/serum bilirubin levels of patients
with neurological disorders

Liver function tests/serum bilirubin Mean+SD Median (Range)
Alanine aminotransferase (ALT) 4274272 40.0 (13.0-180.0)
Aspartate amino transferase (AST) 302+176 26.5(12.0-104.0)
Serum bilirubin 05+03 04(0.10-1.3)

Table4 HEV serology and PCR results of patients with
neurological disorders

Serology Result No. (%)
IgG (ELISA) HEV Positive 22.0 (44%)
Negative 28.0 (56%)
IgM (ELISA)HEV Positive 4.0 (8%)
Negative 46.0 (92%)
Total 50.0 (100%)
HEV RNA PCR Positive 4.0 (8%)
Negative 46.0 (92%)
Total 50.0 (100%)

males was 61.5% while the percent of seropositive females
was 50%. For the HEV IgM results only four patients
tested positive. Four patients had positive results for HEV
RNA PCR testing (Table 4).
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Comparing patients with Guillain—-Barre syndrome,
myelitis/myelopathy, myeloencephalitis, encephalitis,
myasthenia gravis, chronic inflammatory demyelinat-
ing polyneuropathy (CIPD), and acute demyelinating
encephalomyelitis (ADEM) on one hand and seroposi-
tivity to HEV on the other, p values were 0.525, 0.576,
1.00, 0.306, 0.576, 0.121, respectively. However, among
patients suffering from myelitis/myelopathy, 36.4% were
diagnosed with HEV infection, compared to 10.7% of
those who are seronegative. Statistically significant differ-
ences were detected with a p value of 0.042 (Table 5).

HEV seropositivity was detected in 44% of patients
with neurological disorders compared with 22.4% of sub-
jects without neurological disorders. The correlation was
statistically significant with a p value of 0.001 (Table 6).

Statistical analysis of the data

The Statistical Package of Social Sciences (SPSS) (ver-
sion 28) was used to analyze the results. The normality
of the data was tested using the Kolmogorov—Smirnov
test. Qualitative data are described as numbers and per-
centages. Comparison between qualitative data was
done using chi-square or Fisher exact test as appropri-
ate. Numerical variables were presented as mean and
standard deviation (SD). To compare the two groups for
numerical data, the Mann—Whitney test or ¢ test was
used. A P<0.05 was considered significant.

Discussion

The WHO lists Egypt as having moderate to significant
prevalence for several enteric viruses. The significantly
elevated percentages of various enteric virus diseases,
including hepatitis A and E, human rotaviruses, human
noroviruses, human astroviruses, and human adenovi-
ruses, among the Egyptian population serve as an indica-
tor of this [13].

Our study was carried out on 550 subjects classified
into two groups: group I consisted of 500 persons who
are healthy blood donors while group II included 50
patients with various neurological diseases admitted to
Alexandria University Hospitals.

Regarding blood donor group (I), we found that there
was no statistical difference between the study popula-
tion regarding age and gender as the patients were ran-
domly selected. Moreover, no difference among them
regarding routine pre-donation checks being properly
selected according to blood bank policy.

In our study, 22.6% of blood donors had HEV IgG posi-
tive test results. Regarding the results of the serology for
hepatitis E virus infection, there was no discernible dif-
ference between the male and female groups.
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Table 5 Relation between HEV and various types of neurological diseases in the studied group

HEV (IgG) X p
Neurological diseases Negative Positive

(n=28) (n=22)

No % No %
Guillain-Barre syndrome 10 357 6 273 0403 0.525
Myelitis/myelopathy 3 10.7 8 364 4723 FEp=0.042"
Myeloencepahalitis 1 36 2 9.1 0.665 Ep=0576
Encepahalitis 1 36 1 45 0.030 Ep=1.000
Myasthenia gravis 8 286 73 136 1601 FEp=0.306
Chronic inflammatory demyelinating 1 36 2 9.1 0.665 Ep=0576
polyneuropathy (CIDP)
Acute demyelinating encephalomy- 4 143 0 0.0 3416 Ep=0.121
elitis (ADEM)
" Statistically significant at p < 0.05
Table 6 Relation between HEV seropositivity between neurologically diseased and blood donors

N Neurological diseases )(2 p
HEV serology No (n=500) Yes (n=50)
No % No %

Negative 416 388 776 28 56.0 11.508" 0.001"
Positive 134 112 224 22 44.0

" Statistically significant at p < 0.05

Our results are in agreement with a systematic review
and meta-analysis of the seroprevalence of HEV infec-
tions in Middle Eastern nations. It demonstrated that
the overall combined seroprevalence of HEV infection in
Middle Eastern countries was 21.3% and 11.8%, respec-
tively, in the fixed-effect and random-effect models [21].

That meta-analysis by Qashqari FS revealed that
among all countries, Egypt had the greatest seroprev-
alence of HEV infections. HEV infection an under-
treated disease in Egypt. HEV screening is not routinely
employed in Egyptian hospitals to diagnose patients
with probable hepatitis [13].

Our findings contradict those of Stoszek (2006) [22]
who demonstrated that Egyptians had one of the high-
est global seroprevalences of anti-HEV IgG, reaching
up to 84.3%. Numerous risk factors were discovered,
including poor private hygiene and exposure to cats.
However, there were no obvious indications of acute
hepatitis or jaundice, which he believed might be a
consequence of early-life HEV infections that led to
lifelong immunity and altered subsequent reactions
to exposure. Moreover, the It was speculated that the
major HEV strains in Egypt were less dangerous than
those in southern Asia [11].

These reported discrepancies in HEV seroprevalence
might be explained by different test procedures, geo-
graphical regions, study population size, surveillance
period, and other considerations.

This overall prevalence percentage agrees with the
results of studies done showing HEV infection preva-
lence in Egypt, although no recent studies revealed the
magnitude of the problem in Alexandria as a non-rural
area in Egypt.

In our study, it was found that the most affected age
group was the 40-50 years old personnel representing
31.3% of subjects while the least affected group was the
age group 20—30 years old representing less than 18.2%.

A study was carried out in Egypt in 1996 by Amer
AF et al. to ascertain the prevalence of HEV antibodies
in teenagers. The prevalence rate was determined to be
38.9% in 95 healthy adolescent females. 15.8% of partici-
pants came from semi-urban settlements, while 84.2%
of participants lived in Alexandria Governorate. Par-
ticipants who were between the ages of 20 and 30 were
shown to have a higher prevalence of anti-HEV antibod-
ies than those who were under the age of 10. The majority
of people who had serological evidence of jaundice dis-
puted having a HEV infection, proving that the infection



Hanno et al. Egyptian Liver Journal (2023) 13:30

was latent. According to that report, HEV is endemic
in Alexandria, Egypt [23]. This may be a reflection of
increased awareness about health and hand hygiene in
addition to environmental sanitation.

Since most HEV infections are asymptomatic, the risk
of contaminated blood donors who are undiagnosed
is increased [24]. People who donate blood have been
found to have high seropositivity rates for anti-HEV IgG,
with significant demographic variation [25].

Another study done in Egypt by Ibrahim et al. 2011
on apparently healthy donors with results in agreement
with our study showed that 0.45% of samples (i.e., three
subjects) had a positive HEV IgM results; two of them
were HEV RNA PCR positive. That research concluded
that the potential danger of transmission may be lim-
ited and that the examined blood donors have a small
incidence of persistent subclinical HEV infection [26].

In some studies, the likelihood of transfusion-trans-
mission based on the level of viremia was examined.
Given that HEV normally does not cause serious dis-
ease, a research done on Australian blood donors
assessed the risk to be less than 1 in 35 million, which
was evaluated as a tolerable risk [27].

However, it has been shown that in the UK, where
individualized testing was first implemented in 2016,
the inventory management, error risk, and the initial
restrictive definition of at-risk patients have led to the
suggestion that nationwide screening may be carried
out at no additional expense [28]. As a result, effective
nucleic acid analysis for HEV in blood from donors is
ideal, while blood banks must weigh the cost-effective-
ness and risk-based rationale of any extra pathogen
testing of blood supplies.

Regarding the group presented with neurological dis-
orders (II) 50 patients. Twenty-six patients (52%) were
males while twenty-four were females (48%).

It has recently become more widely recognized that
HEV infection can have neurologic symptoms. Wool-
son et al. 2014 and Kamar et al. 2011 found in some ret-
rospective studies that 5.5-7.5% of patients with HEV
infection experience neurological symptoms [29, 30].

In our study, we noticed that the most common pre-
senting diagnosis in group II was Guillain—Barre syn-
drome (32.0%), followed by myelitis/myelopathy and
myasthenia gravis (22.0% each). While only 4% of the
patients were diagnosed with encephalitis.

Our results are consistent with Jha 2021 summary
of neurological symptoms with HEV infection, which
showed that meningoencephalitis (4%) in addition to
disorders of the nerve plexus and root, e.g., neuralgic
amyotrophy (39%) and GBS (37%) were the most fre-
quently reported neurological conditions associated
with HEV [31].
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This is in concordance with Lhomme’s findings from
2021, who discovered that meningoencephalitis and
NA are the commonest HEV-associated neurological
illnesses [32].

Routine laboratory investigations and liver function
tests for group II showed no significant abnormalities
in the routine laboratory results with only mild eleva-
tion of liver function tests, i.e.,, ALT and AST. This is
in agreement with Jha 2021 where Almost all patients
(88%) had normal levels of bilirubin. The levels of
alanine aminotransferase (ALT) were highly varied
(ranged between 16 and 4502 IU/L with a median of
345.5 TU/L). In the sera of 58% of patients, HEV RNA
was identified [31].

A study in Denmark showed that an HEV-related ill-
ness should be taken into consideration if there are cer-
tain non-liver symptoms, particularly neurological ones
such Guillain-Barré syndrome or neurologic amtotrophy
with an unexplained mild to moderate elevation in liver
enzymes [33].

In disagreement with the above, five cases, predomi-
nantly from Europe, of peripheral neuropathy and small
fiber neuropathy were recorded. Patients presented with
sensory and/or motor neurological manifestations. All
patients, except one, did not have jaundice. ALT ranged
between 30 and 1606 IU/L with a median of 285 IU/L. In
the serum of all five patients, HEV RNA was detected [31].

We found that 22 (44%) patients had IgG-positive
test results for HEV, while only 4% were IgM-positive.
Regarding HEV IgM testing, only four patients tested
positive and all of them had positive HEV RNA PCR test
results.

We found that in patients suffering from myelitis/
myelopathy, 36.4% were diagnosed with HEV infection,
compared to 10.7% of those who are seronegative. Statis-
tically significant differences were detected with a p value
of 0.042.

HEV seropositivity was detected in 44% of patients
with neurological disorders compared with 22.4% of sub-
jects without neurological disorders. The correlation was
statistically significant with a p value of 0.001. In the con-
text of our findings of a strong correlation between HEV
infection and some neurological disorders, we recom-
mend screening for HEV infection in patients with unex-
plained neurological disorders even if the liver functions
are not markedly elevated.

The current study is constrained in various ways.
There were no controls, the sample size was small,
and it included a variety of neurological disorders
with different etiologies. Based on that, it was diffi-
cult to analyze possible confounding variables. These
restrictions should be kept in mind while interpreting
our results.
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Conclusion

It is not convenient to routinely screen asymptomatic
blood donors owing to the low incidence in the studied
blood donor population. On the contrary, it is wise to
consider HEV subclinical infection in patients presenting
with unexplained neurological disorders even though the
biochemical tests are normal. However, we think that the
preliminary results from the current study warrant fur-
ther investigation, including case—control studies of HEV
infection and neurological illness in specific populations
to determine the significance and the details of the asso-
ciation between HEV infection and the injury to the neu-
rological system.
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