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Abstract: Infection with Hepatitis A virus (HAV) is a significant cause of acute hepatitis, posing an important public health
problem worldwide. This study aimed to compare the efficiency of the immune-chromatography test and the enzyme-
linked immunosorbent assay (ELISA) in detecting infection with hepatitis A virus (HAV). For this purpose, 5 ml of blood
was collected from 176 patients (92 males and 84 females) who attended the virology unit at Kirkuk General Hospital and
the serological examination unit at the pediatric hospital, as well as private clinics in Kirkuk city for the presence of clinical
signs or complaint directed towards infection doubt with hepatitis A virus (HAV), during the period between March 2020 and
December 2021. The seropositive rate of anti —Hepatitis Aimmunoglobulin M antibody was 46(26.13%) of total patients of
the study, while the ratio of the seronegative of HAV was 90(51.13%). The percentage of false-positive and false-negative
results by immune-chromatography (ICT) was 34(19.38%) and 6(3.4%). These findings suggest that the fast test (ICT)
is not a suitable screening test for detecting specific antibodies to the hepatitis A virus due to the high frequency of false-
negative results caused by the test's low sensitivity and negative predictive value. This emphasizes employing ELISA or
PCR methods to confirm hepatitis A virus diagnosis in public hospitals. Although ICTs are cheap, they alone are not useful
in diagnosing and deciding treatment for patients infected with Hepatitis A virus, so it is recommended to use the ELISA
test to confirm the diagnosis of infection and identify the Hepatitis A virus in public hospitals, healthcare units and blood

transfusion centers.
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|
Introduction

Hepatitis is a significant health problem in both deve-
loping and developed countries. An estimated 1.4 million
clinical cases of hepatitis A occur worldwide every year!.
Hepatitis A is an acute, necro-inflammatory liver infection
caused by the hepatitis A virus (HAV)2. Hepatitis A virus
(HAV), a small, non-enveloped with a single-stranded RNA
genome, belongs to the Hepatovirus genus and is a mem-
ber of the Picornaviridae family®#. Hepatitis A virus is acqui-
red during early childhood. It is transmitted by a fecal-oral
method which happens either by direct contact with feces
or indirectly by ingestion of food or water contaminated by
fecal matter of the infected persons®. The clinical course of
HAV infection is age-dependent and ranges from asympto-
matic (commonly in children aged < 5 years) to acute symp-
tomatic hepatitis, with higher severity of disease in the older
population®. The common symptoms of hepatitis infection
include fever, nausea, vomiting, anorexia, general fatigue,
and abdominal pain where the liver is located. Jaundice,
leading to change the urine color to dark orange and stool
to light yellow or similar to clay color”2.

Accurate detection of the virus is essential for contro-
lling the transmission of the virus; for this reason, it is ne-
cessary to validate detection methods before allowing their
use in diagnostic laboratories®. Different ways are used to

diagnose hepatitis, including ICT, ELISA, and PCR. In se-
veral developing countries, rapid diagnostic tests such as
ICT are widely used to detect hepatitis B and C virus for
diagnosing and screening acute and chronic infections®.
The current study aimed to determine the seroprevalence
of HAV and compare ICT and ELISA in detecting cases of
HAV, in addition to determining the percentage of a false
positive and false negative in ICT tests through a statistical
study of these results.

|
Materials and methods

A total of 176 patients of both sexes (92 males and 84
females) were suspected of being infected with hepatitis A
virus from those attending Kirkuk General Hospital (virus
unit), Pediatric Hospital (serology unit) and specialized out-
patient clinics in Kirkuk-Iraq for the period from March 2020
to December 2021. 5 ml venous blood was collected from
patients in dry plane tubes, then centrifuged at 3000 rpm for
3 minutes to obtain serum kept in Eppendorf tubes at -20°c.
Patients whose ages ranged between (1-60) years were
screened for HAV using Immuno-chromatographic (ICT) kit
(CTK Biotech Inc: USA) and ELISA (WANTAI Bio-Pharm:
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China) technique according to manufacturer instructions.

Statistical analysis

Data was analyzed Statistically using SPPS version
20. The Chi-square test was used to find the difference be-
tween study variables (ages and sex). The p-value is less
than 0.01were considered significant.

|
Results and discussion

Table (1) show the ratio of the prevalence of anti-HAV-
IgM in study patients by using both tests (ICT and ELISA);
out of the total 176 study cases, 46 (26.13%) were the se-
ropositive case (ICT positive / ELISA positive), 90 (51.13%)
were the seronegative case (ICT negative/ELISA negative),
and 6 (3.4%) cases were false seronegative (ICT negative
| ELISA positive). Finally, 34 (19.38%) subjects were false
seropositive in the ICT test (ICT positive / ELISA negative).

Both ICT and ELISA tests were conducted on the study
cases to show HAV prevalence in different age groups. The
results in a table (2) showed that the infection rate was hi-
gher in the age group (1-10) years, reaching 30(17.04%)
with a false seronegative rate of 6(3.4%) in the ICT test and
false positivity at 18(10.23%), meaning that the total sero-
positive rate amounted to (20.44%) compared to the infec-
tion rate in the age group (11-20) years, which amounted
to (9.09%) and the seropositive rate false 6(3.41%). The
statistical analysis results showed significant differences
between the age groups at a p-value <0.01, while no cases
of infection were recorded in the older age groups.

The prevalence of hepatitis A virus (HAV) infection and
its relationship with sex were also studied using both tests.

Total number | ELISA/ICT
of Study group /- +/+

N % N %

ELISA/ICT = ELISA/ICT | ELISA/ICT

The results in the table (3) showed that the prevalence of
HAV infection was higher in female patients, 24(13.6%) of
the total study patients (with a rate of false seronegative
2(1.14%) in the ICT test), compared to 22(12.5%) in male
patients (with a rate of false seronegative 4(2.3%).

Hepatitis A viruses of different types spread very quickly
in the community, so the availability of appropriate scree-
ning techniques to detect possible infection with these vi-
ruses in public hospitals can contribute significantly to the
promotion of these viruses, as the confirmation of the diag-
nosis of hepatitis virus infection based on several immu-
nological, molecular and histological tests. Immunological
techniques to detect specific antibodies in serum include
enzyme-linked immunosorbent assay (ELISA) test and ra-
pid methods. These methods are inexpensive and available
compared to molecular and histological methods that are
very expensive and unavailable, especially in economically
poor countries™.

The current study showed that the prevalence rate of
HAV in the study patients was (26.13%) in the ICT test,
compared to (29.53%), in the ELISA test, which indicates
that (3.4%) of the study patients were negative in the ICT
test appeared optimistic in the ELISA test. These results
show that rapid tests such as ICT that are used to detect
antibodies against hepatitis A virus in serum are not con-
sidered ideal screening tests because they do not predict
the accurate picture of hepatitis A virus prevalence due to
the high rates of false seronegative results due to the low
sensitivity and specificity of these tests compared to ELISA
test, which has high sensitivity and specificity12.

Hepatitis A virus infection is detected in some hospitals
by using rapid tests. However, those tests are sensitive and

Total
+/- -1+

N % N % N %

176
90 51.13 46 26.13 6 34 34 | 1938 | 176 | 100
Table 1. The prevalence rate of Anti-HAV-IgM among stupatients using ICT and ELISA.
Total ELISA/ICT | ELISA/ICT ELISA/ICT ELISA/ICT
Age group number -/- +/+ +/- -/+
N % | N % N % N % N %
(1-10)year 102 | 58 48 | 27.27 30 | 17.04 6 34 18 | 10.23
(11-20)year 36 | 20 14 795 16 = 9.09 0 0 6 341
(21-30)year 14 8 10  5.68 0 0 0 0 4 2.3
(31-40)year 10 6 10 5.68 0 0 0 0 0 0
(41-50)year 4 2 2 1.14 0 0 0 0 2 1.14
(51-60)year 10 6 6 341 0 0 0 0 4 2.3
Total 176 | 100 90 | 51.13 46 @ 26.1 6 34 34 | 19.38
L wR ns w
X=15.019 = X*=20.263 X?=4.266 X2=8.669
P=0.010 P =0.001 P=0.312 P =10.036

Chi-Square = 33.653

wR

P-Value = 0.004

Table 2. The prevalence rate of anti-HAV-IgM among patients according to age group using ICT and ELISA.
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Total number ELISA/ICT
Sex -
N % N %
Male 94 52 50 28.1
Female 82 48 40 22.73
Total 176 100 90 50.83
ns
x2=0.796
P=0.372

be infected with Hepatitis A virus (HAV)

ELISA/ICT ELISA/ICT @ ELISA/ICT
+/+ +/- -1+
N % N % N %
22 12.5 4 2.3 18 | 10.23
24 13.6 2 1.14 16 9.1
46 26.1 6 3.44 34 | 19.33
Ns ns Ns
x2=1.932 x2=0.516 x2=0.008
P=0.165 P=0473 P=10.931
Ns

Chi-Square =2.319 P-Value = 0.509
Table 3. Seroprevalence rate of anti-HAV-IgM among patients according to sex group using ICT and ELISA.

specific. The possibility of some false negative or positive
results cannot be ignored, as was proven in the results of
the current study, which reinforces the necessity of using
the ELISA test for its superiority in terms of sensitivity and
specificity over the ICT test in investigating the spread of
HAV cases in public hospitals.

False-negative and positive results were evaluated in
the ICT test, as the current study indicated that the per-
centage of false-negative results in the ICT test was lar-
ge (3.4%). This could be attributed to a decrease in sen-
sitivity caused by the difficulty of detecting antibodies with
low concentrations and poor affinity; compared to ELISA,
the current study results agreed with other studies in the
W0|'|d10’13'15.

|
Conclusions

Although ICTs are cheap, they alone do not help diag-
nose and decide treatment for patients infected with Hepa-
titis A virus, so it is recommended to use the ELISA test
to confirm the diagnosis of infection and identify the HAV
in public hospitals healthcare units and blood transfusion
centers.
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