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Abstract: Viral hepatitis is a major global public health problem affecting hundreds of
millions of people and is associated with significant morbidity and mortality. Hepatitis A
is caused by infection with hepatitis A virus (HAV), a non-enveloped RNA virus that is
classified as a picornavirus. This study has been conducted to determine the prevalence
rate of anti-HAV among community in Sohag governorate, Egypt. Our result shows the
age distribution, gender and education type of population in all Sohag's cities (12) of
Sohag governorate. The age distribution of the whole sample was mostly higher in age
group above 50 years 34.3%, then 23% in age group from 20-30 years, then almost
equally distributed in groups from 31-40 and 41-50 where they were 16.9%, and 17.1%
respectively and finally the lowest in group less than 20 where it was 8.6%. The gender
distributions of population in all Sohag's cities, males were more prominent (74.9%) than
females (25.1%). The study shows the Anti-HAV distribution of population in all Sohag's
cities, where only four participants were positive in Bailina, where the total prevalence of
HAV was 0.4%. Four risk factors reflecting high mechanisms of HAV transmission have
been associated with HAV infection including residing in rural areas, no education, blood
transfusion and dental treatment. Exposures to surgery, history of schistosomiasis show
no association with Anti-HAV. Among the community exposures, including blood
donation but these associations are not important. We did not find abnormal levels of
Biochemical analysis in HAV infected patients.
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and other viruses classified within the family
Picornaviridae. 5,6 HAV is now classified
taxonomically within a unique picornaviral genus, the
genus Hepatovirus, which includes only human HAV
and other closely related mammalian viruses. Its single
stranded,  positive-sense  RNA  genome s
approximately 7.5 kb in length, with a lengthy 50
untranslated RNA (UTR) segment covalently linked to
a small virally encoded protein, VVPg (or 3B), at its 50
terminus (Wang et al., 2015; Feng, 2013; Lemon, et
al., 2018).

Introduction

Hepatitis is described as an inflammation of the liver

(Lim & Suzuki, 2017; Mohamed, 2016; Saiedullah et
al., 2016; lezzi et al., 2017; Liao, 2017). It may be
caused by drugs, alcohol use, or certain medical
conditions. But in most cases, it is caused by a virus.
This is known as viral hepatitis. Hepatitis A virus, the
causative agent of type A viral hepatitis, is an ancient
disease that has likely afflicted mankind since humans
first began to live in groups large enough to sustain

transmission of the causative agent, hepatitis A virus
(HAV). In reviewing what was known as ‘catarrhal
jaundice' in 1912 (Lemon et al., 2018). Hepatitis A is
the most common form of acute hepatitis in the world,
with variations in the prevalence of infection reflecting
local hygiene and sanitary standards (Koff, 1998;
Cuthbert, 2001). The molecular cloning of the RNA
genome of HAV in the early 1980s revealed its
organisation to be similar to the genomes of poliovirus

There are two forms of infectious virus. The first form
of infectious HAV are Naked, non-enveloped HAV
virions shed in the faeces of infected individuals are
small, 27 nm diameter, icosahedral protein capsids within
which the RNA genome is packaged (Wang et al., 2015).
Quasi-enveloped virions (eHAV) that are secreted non-
Iytically from infected cells represent a second form of
infectious virus (Feng et al., 2013). These virions are found
in the blood of infected persons and in supernatant fluids of
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infected cell cultures and are comprised of RNA containing
capsids enclosed within membranous vesicles that have no
virally encoded proteins on their surface. They represent an
unusual feature of HAV that has been recognized only
recently, and that figures prominently in the pathogenesis
of the infection (Lemon et al., 2018).

HAV refers to liver inflammation caused by HAV
infection where is one of several viruses that can cause
hepatitis. The incubation period of HAV is 2 to 6
weeks with an average of 28 days. The HAV is shed in
large numbers (>106 particles/g) in feces from the
latter 2 weeks of the incubation period for up to 5
weeks. The major routes of food contamination by
HAV include, fruits, vegetables and shellfish, which
often become contaminated through contaminated
water in their growing area or during preparation
through contact with fecally contaminated surfaces or
infected food handlers (Robertson et al., 2000). Recent
food-borne outbreaks of hepatitis A have been
associated with different types of canned soft fruit like
strawberries (Anonymous, 1997), vegetables like green
onions and lettuces (Bidawid et al., 2000) and frozen
berries (Bruni et al., 2016). HAV is considered one of
the most common illnesses through oral-fecal infection
special in children and olds in poor developing country
(Fan etal., 2006).

HAV antigen has been detected in stool, cell culture
and environmental samples by using radio immuno
assays and enzyme immunoassays (Hollinger &
Emerson, 2001); ELISA in situ was performed to
quantify the infectivity of HAV in cell culture (Costa et
al., 2013). The main routine detection of HAV in food
include the presence of inhibitory substances in the
samples and the low concentration of virus recovered
(Costa-Mattioli et al., 2002).

Materials and methods

Study area and data collection

This study has been conducted during the period from
November 2016 till July 2017. The study has been
carried out in twelve city of Sohag governorate, Egypt.
The population was males and females less than 20
years old to over 50 years old, they were randomly
selected. They were randomly selected. Consent forms
were prepared, and approval of all subjects included in
the study was obtained before blood was taken. In
addition to the blood samples, all individuals were
interviewed, and a questionnaire was filled to obtain
information on age, place of living, education and
other health care history. A total of seven hundred and
forty-five blood samples were collected for the study.

Collection and processing of blood samples

Blood samples were collected from each subject by vene-
puncture of the cubital veins. The site was cleaned
thoroughly using 70% isopropy! alcohol in water and 1%
iodine for one minute and allowed to dry. Taking
precautions to avoid contamination of the site, about 3
milliliters of blood was collected using a sterile syringe
and needle and dispensed into clean plastic. The blood
samples were centrifuged at 4000 rpm for 10 minutes,
and the serum obtained was stored at -20°C.

All serum samples were transported to the virology
laboratory of botany and microbiology department, Al-
Azhar University, Assiut branch; where all the
processing has been carried out.

Serum Markers for HAV infection

Anti-HAV is studied using third-generation ELISA
tests (Ortho Diagnostics, Raritan, NJ, USA; and
Abbott Diagnostics, North Chicago, IL, USA). Results
are read using EL x 800 universal micro-plate reader,
(Biotek Instruments Inc.). All positive samples were
retested using the same method (double ELISA).

Statistical analysis

The data collected was tabulated and analyzed by
SPSS (statistical package for social science) version 25
(Armonk, NY: IBM Corp) on IBM compatible
computer. The data was tested for normality using
Kolmogorov—Smirnov test, Shapiro-Wilk tests. Two
types of statistics were done, descriptive statistics and
analytic statistics.

Result

Patients characteristics

The Age distribution among population in all cities of
Sohag governorate, Egypt, where the age group below
20 years was more present in Dar El Salam, and age
groups 20-30 years and 30-40 was the highest
percentage in Gerga, and age group 40-50 years was
the highest in Akhmim, and age group more than 50
was in Gehina The age distribution of the whole
sample was mostly higher in age group above 50 years
34.3%, then 23% in age group from 20-30 years, then
almost equally distributed in groups from 31-40 and
41-50 where they were 16.9%, and 17.1% respectively
and finally the lowest in group less than 20 where it
was 8.6% (Table 1).

In the present study the females were more prominent
in Akhmim and males were more prominent in
Monshah. The gender distribution of population in all
Sohag's cities, males were more prominent (74.9%)
than females (25.1%) (Table 1).
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Table 1. Age distribution, gender and educational level of population in all cities of Sohag governorate.

Age (N/%) Gender (N/%) Educational Level (N/%)

Vil <20 20-30 3140 41-50 >50 Total Male Female Total | NOEAUGRION | gopog) equcation | UMVETSY | porg
Akhmim 875% | 14/13.1% 18/168% | 26/24.3% | 41/38.3% | 107/100% | 70/654% | 37/346% | 107/100% |  39/36.4% 61/57% 765% | 107/00%
Bailina 7% 300305% | 24/18.8% | 10/14.8% | 37/28.9% | 126/100% | 102/79.7% | 26/203% | 126/100% |  17/13.3% 68/53.1% 430336% | 128/100%
Dar El Salam 12/15.8% 16/21.1% 15/19.7% 13/17.1% 20/26.3% 76/100% 61/80.3% 15/19.7% 76/100% 719.2% 46/60.5% 23/30.3% 76/100%
Gehina 6/6.9% 8/19.2% 100115% |  2023% | 43149.4% | 87/00% | 58/66.7% | 20/33.3% | 87/100% | 12113.8% 57/65.5% 18/207% | 87/100%
Gerga 1% 43143% 23123% 1313% | 14/14% | 100/100% | 74/74% 26026% | 100100% |  20/20% 43143.0% 3% | 100/200%
Maragha 416.7% 8/13.3% 11/18.3% 16/26.7% 21/35% 60/100% 42/70% 18/30% 60/100% 10/16.7% 28/46.7% 22/36.7% 60/100%
Monshah W% | 13/33.3% 5/12.8% 512.8% | 13/333% | 397100% | 32/821% | 7/17.9% | 39/100% |  4/10.3% 22156.4% 13/333% | 39/100%
Osyrate 8/11.4% 20/28.6% 11/15.7% 9/12.9% 22/31.4% 70/100% 59/84.3% 11/15.7% 70/100% 9/12.9% 32/45.7% 29/41.4% 70/100%
Sagolta 8110.0% | 11/13.9% 11139% | 15/19.0% | 34/43% | 79/100% | 5772.2% | 22/27.8% | 79/100% 010% 47/59.5% 320405% | 79/100%
Sohag 6/6.7% 28/31.1% 11/12.2% 11/12.2% 34/37.8% 90/100% 69/76.7% 21/23.3% 90/100% 717.8% 32/35.6% 51/56.7% 90/100%
Tahta 7/111.1% 10/15.9% 12/19% 6/9.5% 28/44.4% 63/100% 47/74.6% 16/25.4% 63/100% 213.2% 29/46.0% 50.8% 63/100%
Tema 4/7.5% 9/17% 10/18.9% 10/18.9% 20/37.7% 53/100% 42/79.2% 11/20.8% 53/100% 6/11.3% 28/52.8% 19/35.8% 53/100%
Total 82/8.6% 219/23% 161/16.9% 163/17.1% 327/34.3% 952/100% 713/74.9% 239/25.1% 952/100% 133/14% 493/51.8% 326/34.2% 952/100%

Descriptive statistics:

Table 2. Anti- HAV distribution of population in all cities of Sohag governorate, Egypt.

. Anti- HAV (N/%

Village Ve ( -V)e Total

Akhmim 0/0% 107/100% 107/100%
Bailina 4/3.1% 124/99.6% 128/100%
Dar El Salam 0/0% 76/99.6% 76/100%
Gehina 0/0% 87/99.6% 87/100%
Gerga 0/0% 100/99.6% 100/100%
Maragha 0/0% 60/100% 60/100%
Monshah 0/0% 39/100% 39/100%
Osyrate 0/0% 70/100% 70/100%
Sagolta 0/0% 79/100% 79/100%
Sohag 0/0% 90/100% 90/100%
Tahta 0/0% 63/100% 63/100%
Tema 0/0% 53/100% 53/100%
Total 4/0.4% 948/99.6% 952/100%

Descriptive statistics +Ve; Positive, -Ve; Negative

Seroprevalence of HAV-Ab distribution

The study shows the Anti-HAV distribution of
population in all Sohag's cities, where only four
participants were positive in Bailina, where the total
prevalence of HAV was 0.4% (Table 2).

Residence distribution

The residence distribution of population in all cities of
Sohag governorate, Egypt, shows high percentage of
rural in Gerga, and urban in Gehina (Table 3).

Educational level

From the important information taken into account
was the education distribution of population in all
Sohag's cities, where the highest percentage of no
education was in Akhmim, school education in
Gehina, and university education in Sohag (Table 3).

Risk factors related to hepatitis viruses infection

Blood donation distribution

The history of Blood donation distribution of
population in all Sohag's cities investigated where
there was no history of blood donation in all
participants (Table 3).

Blood transfusion distribution

The history of blood transfusion distribution of
population in all Sohag's cities, where there was
history of blood transfusion in only four participants
from Bailina, and other two participants from Gerga
(Table 3).

History of dental treatment

The history of dental treatment distribution of
population in all Sohag's cities, where there was
history of blood transfusion in only six participants
from Bailina, three participants from Gerga, and other
two participants from Akhmim (Table 3).

History of surgery distribution

Surgery distribution of population in all Sohag's cities
was recorded, where there was history of surgical
process in only four participants from Akhmim, two
participants from Bailina, and other two participants
from Gerga. (Table 3).

History of schistosomiasis distribution

Routine biochemical analysis among the studied
patient showed that, no statistically significant
difference between positive and negative participants
for Anti-HAV (Table 4).
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Table 3. Risk factors related prevalence of anti-HAV antibdies among population in all cities of Sohag
governorate, Egypt.

Risk Anti- HAV o | P- Risk Anti- HAV o | P-
Factors| Yes | No Vi X value® Factors Yes | No VG X value®
Residence N/% Blood Transfusion N/%
Rural | 4/0.9% | 449/99.1% | 453/100% Yes 0/0% 6/100% 6/100%
Total | 4/0.4% | 948/99.6% | 952/100% Total 4/0.4% |948/99.6% | 952/100%
Gender N/% Dental Treatment N/%
Male | 3/0.4% | 710/99.6% | 713/100% Yes 0/0% 11/100% | 11/100%
Female| 1/0.4% | 238/99.6% | 239/100% | 0-00 | 0.996 No | 4/0.4% |937/99.6%|941/100% | 0-047 | 0.828
Total | 4/0.4% | 948/99.6% | 952/100% Total 4/100% |948/99.6% | 952/100%
Age N/% Education Type N/%
<20 | 4/49% | 78/95.1% 82/100% No Education| 0/0% | 133/100% | 133/100%
20-30 | 0/0% 219/100% | 219/100% School
- 4/0.8%/489/99.2% | 493/100%
31-40 | 0/0% 161/100% 161/100% Education
42.62 | 0.00 . . 3.74 | 0.154
41-50 | 0/0% 163/100% 163/100%
0 0 ° University | o005 | 326/100% | 326/100%
>50 0/0% 327/100% | 327/100% Education
Total | 4/0.4% | 948/99.6% | 952/100% Total  [4/0.4%|948/99.6% | 952/100%
Schistosomiasis N/% Surgery N/%
Yes 0/0% 13/100% 13/100% Yes 0/0% 8/100% 8/100%
No 4/0.4% | 935/99.6% | 939/100% | 0.056 | 0.814 No 4/0.4% |940/99.6% | 944/100% | 0.034 | 0.854
Total | 4/0.4% | 948/99.6% | 952/100% Total 4/0.4% |948/99.6% | 952/100%

*; Student t-test, ©; Chi-square test (y2), ®; P-value of < 0.05.

Table 4. Association between Biochemical analysis and Anti-HAV Antigen of population in all cities of Sohag
governorate, Egypt.

. Yes No P-

Anti-HAV Mean + SD Mean + SD v value
SGOT 30.00 9.09 28.07 + | 13.02 | 1531 0.505

SGPT 27.00 + 7.87 25.45 + 11.08 1452 0.418

T. Bilirubin 0.83 + 0.15 0.77 * 1.17 1057 0.118
Haemodialysis % 13.80 + 0.88 13.52 + 5.41 1334 | 0.305
RBCs 4.59 + 0.33 4.56 * 1.22 | 14955 | 0.465

Student t-test

Discussion

The study shows the Anti- HAV distribution of
participants in all cities of Sohag governorate, Egypt,
where only four participants were positive in Bailina,
the total prevalence of HAV was 0.4%. The Anti-
HEV and Anti- HDV distribution of participants in all
Sohag's cities was negative in all participants. In a
study by (Talaat et al., 2019) between 2014 and 2017,
among 9321 patients enrolled, 8362 (89.7%) had one
or more markers of HAV including 7806 (93.4%)
HAV. This study results showed the age distribution of
participants in all Sohag's cities, where the age group
below 20 years was more present in Dar El Salam, and
age groups from 20 to 30 years and from 30 to 40 was

the highest percentage in Gerga, and age group from
40 to 50 years was the highest in Akhmim, and age
group more than 50 was in Gehina. The age
distribution of all participants was mostly higher in
age group above 50 years 34.3%, then 23% in age
group from 20 to 30 years, then almost equally
distributed in groups from 31 to 40 and 41 to 50 where
they were 16.9%, and 17.1% respectively and finally
the lowest in group less than 20 where it was 8.6%.
There was highly statistically significant association
between age and Anti- HAV of participants, where
HAV was associated with young age where all cases
were younger than 20 years. In agreement with our
results is the finding of Talaat et al, (2019) who
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recorded that the HAV infection occurred most
commonly among children <16 years age.

The gender distribution of all participants in all
Sohag's cities, where the females were more prominent
in Akhmim and males were more prominent in
Monshah. There was no association between gender
and Anti- HAV of participants where the four positive
participants were 3 males and one female. There was
highly statistically significant association between
residence and Anti- HAV of participants, where HAV
was associated with rural residence where all positive
patients were rural. On the contrary, there was no
association between education and Anti- HAV of
participants where prevalence was 0.8% in school
education group only. Also, there was no association
between history of blood transfusion, dental treatment,
history of surgery, history of schistosomiasis on the
one hand, and Anti- HAV of participants on the other.

The study shows that there was no statistically
significant difference between positive and negative
participants for Anti-HAV. Where SGOT meant SD.
Was 30.00+9.09, and 28.07+£13.02, SGPT meant SD.
Was 27.00+7.87, and 25.45+11.08, T. Bilirubin meant
SD. was 0.83£0.15, and 0.77+1.17, Haemodialysis %
meant SD. was 13.80+0.88, and 13.52+5.41, RBCs
meanz SD. Was 4.59+0.33, and 4.56+1.22.
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