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ABSTRACT

Background: Hepatitis C virus is a hepatotropic and lymphotropic virus that has been
associated with various diseases and syndromes. Autoimmune hepatitis is a chronic
disease of unknown etiology, marked by the continuous inflammation of hepatocytes and
necrosis and has a tendency to advance to cirrhosis. Objective: A comparative study
between cases of chronic HCV infection and AlH cases regarding different parameters
including their genetic association with HLA class Il alleles: DRB1*01* - DRB1*15*
Methodology: The study included Eighty subjects, Group I: 30 chronic HCV, Group II:
30 AlH, Group I1I: 20 healthy controls. HLA Typing was performed using a line probe
assay. Results: HLA DRB1+07, DRB1x11 were highly associated with HCV clinical
cases. DRB1*3 and DRB1*5 were the predominant alleles in AlIH (representing 66.7%
and 53.3% respectively). Conclusion: Certain HLA alleles of class Il could be linked to
hepatitis cases (either caused by HCV or autoimmune) and can predict clinical course
and outcome of the disease.

INTRODUCTION

The liver is considered the largest organ in an adult
body 2 Multiple causes of liver inflammation
including; infections, malnutrition, intoxication,
metabolic hereditary disorders and immune mediated
diseases, can result in liver damage and eventually
failure *.

Hepatitis C virus (HCV) infection is a significant
cause of chronic liver disease worldwide, and is
accompanied with high morbidity and mortality.
Globally, WHO estimates that there were 71 million
people living with chronic HCV infection in 2016, and
399,000 deaths in 2015, mainly from cirrhosis or
hepatocellular carcinoma (HCC)®. In addition, there
were approximately 1.75 million new infections per
year *°.

In 2016, the WHO global health sector strategy on
viral hepatitis outlined global targets and priority
actions for countries to achieve the goal of eliminating
viral hepatitis which is considered a public health threat
by year 2030. Elimination was defined as a reduction in
mortality by 65% and in the incidence of chronic
infections by 90% ©.

In contrast to other flavivirus infections, the majority
of adults with primary HCV infection develop persistent
infection. Persistence must therefore relate to, either the
inability of the host to mount an effective immune
response or viral factors that facilitate immune evasion,
or perhaps to combination of both factors. In addition,
although HCV is primarily a hepatotrophic virus it

either causes or is related to several other diseases both
hepatic and non-hepatic .

Chronic hepatitis is also caused by diverse non-viral
aetiologies, diseases such as Wilson’s disease, alpha-1
anti-trypsin deficiency and autoimmune hepatitis (AIH)
are uncommon, while alcohol-associated liver injury
and hepatitis associated with medications and herbal
remedies are frequently seen in liver clinics.
Autoimmune hepatitis (AIH) is a relatively rare
disease®, belonging to the group of the autoimmune
liver diseases (AILD) °. AIH is a chronic hepatitis,
marked by self-perpetuating and  progressive
inflammation of liver structures, due to aberrant
autoreactivity ®'°. Ultimately, this disease can advance
to cirrhosis and subsequently to liver failure and HCC.
Consequently, AIH is an important cause of morbidity
and mortality related to liver disease®".

Prevalence of AlIH ranges from 10 to 17 per 100.000
in the Caucasian people. Some studies mention a
prevalence of 245 and 42.9 cases per 100000 in
respectively New Zealand and Alaska. Thus, the
prevalence in our area may be underestimated. AIH has
a worldwide distribution and can occur at any age, in
both genders and in every ethnic group™.

The pathogenesis of AlIH is still unknown, although
both environmental and genetic factors are thought to be
involved in the initiation of this AILD. The most
accepted theory of the mechanism inducing AlH,
postulates that an environmental agent triggers the
immune system of a genetic susceptible patient *3.
Several observations confirm an inherited liability for

Egyptian Journal of Medical Microbiology
ejmm.journals.ekb.eg info.ejmm22@gmail.com

93


mailto:SHAMS.ARAFA@alexmed.edu.eg

Shaala et al. / HLA alleles in HCV and autoimmune hepatitis, Volume 31 / No. 4 / October 2022 93-101

AlIH. AIH does not adhere to a Mendelian mode of
inheritance, meaning that no single gene has been
identified as responsible for this illness. The entire
genetic base is still not elucidated ™.

Studies by Teufel et al ** and Baharlou et al *
demonstrated a distinct genetic association of the human
leukocyte antigen (HLA) region with AIH. Located on
chromosome 6p21.3, the strongest association can be
found in the major histocompatibility complex (MHC)
class 1 region (HLA-DR) **. Various HLA serotypes are
linked to different ethnicities and races *"*%. The two
main alleles, HLA- DRB1*03 or DRB1*04 confer a 6-7
fold increased disease risk. Though it plays the
dominant role, the HLA-region alone cannot explain the
whole genetic base of AIH. In addition, a genome-wide
association study (GWAS) has identified several genetic
loci outside the region of HLA considering to take part
in the disease mechanism *.

The current work is a comparative study among
cases of HCV infection and AIH regarding CBC, liver
functions and presence of autoantibodies. Also, to find
out the genetic association among (HLA class |1 alleles:
DRB1*01* - DRB1*15*) and HCV and AIH clinical
cases.

METHODOLOGY

Subjects:

This study was carried on Sixty adult patients (aged
from 15-65 years, 27 males and 33 females) with
abnormal liver function tests (30 chronic HCV and 30
autoimmune hepatitis free of HBV and HCV infection)
selected from Alexandria Armed Forces Hospital, in
addition to 20 age and sex matched healthy controls. An
informed consent was obtained from all enrollees before
sampling. The university ethical committee approved
the study design in May 2017 (IRB:00007555 -
FWA:00015712), Serial number:0105043.

Methods:

Full history was obtained from all patients, and they
were clinically examined. All the recruited subjects
were put through the following tests:

— Complete blood count; done by an automated cell
counter (Roche, Japan).

— Liver function tests [including;  Alanine
transaminase (ALT), Aspartate transaminase (AST),
bilirubin, albumin, alkaline phosphatase, gamma
glutamyl transferase (GGT) and Prothrombin time
(PT)].

— Detection of HBsAg, HBeAg, HBc IgM by ELISA
(Behring), and HCV Ab using 3™ generation ELISA
technique.

— Real time polymerase chain reaction (RT- PCR)
for detection and quantitation of HCV RNA.

— Detection and semiquantitation of; anti-nuclear
antibodies (ANA), anti-smooth muscle antibody

(ASMA), anti-mitochondrial antibody (AMA), anti-
liver/kidney microsomal antibody (AL/KM), and
perinuclear anti-neutrophil cytoplasmic antibody (p-
ANCA) auto-antibodies using ImmcoTM auto-
antibody test system by indirect immunofluorescent
technique (IF), while anticentromere antibodies
(ACA) was performed by commercial enzyme linked
immunosorbent assay (ELISA). For (ANA, ASMA,
and AMA), sera of patients were added to mouse
kidney/stomach/liver substrate sections and for p-
ANCA, sera were added to human neutrophil
substrate, for the binding of specific antibodies to
substrate. Unbound antibody was eliminated by
washing the slide. Then a substrate with fluorescein
labelled-antihuman IgG conjugate was added to aid
the detection of bound antibodies of 1gG class. The
slides were examined by the fluorescent microscopy,
the presence of autoantibodies was demonstrated by
an apple green fluorescence. Serial dilutions were
tested to estimate the accurate titer, a titer of <20 was
reported as a negative result.

— HLA class Il (DRB1*01* - DRB1*15*) typing:
Using; a line probe assay designed for molecular
typing of HLA alleles at the allele group level (One
typing strip have 37 sequence- specific DNA probes
and 2 control probes fixed on it). Genomic DNA was
extracted from blood (after lysis by lysing buffer)
using Qiagen spin column QIA amp® DNA Blood
Mini Kit. Alleles of HLA classll were detected at the
genotype level with 2digit intermediate/low
resolution. This was performed using INNO-LiPA
plus; a line probe assay designed for molecular
typing of HLA alleles at the allele group level. The
principle of the test was based on the reverse
hybridization of the amplified biotinylated DNA
sample which was chemically denatured, and the
separated strands were hybridized with specific
oligonucleotide probes immobilized as parallel lines
on membrane-based strips. A stringent wash step
followed to detach any ill-matched amplified DNA.
Then, adding streptavidin conjugated to alkaline
phosphatase in order to bind any previously formed
biotinylated hybrid. Finally, a chromogenic substrate
was added resulting in a purple/brown precipitate,
and the reactivity pattern of the probe was recorded.

Statistical analysis:

Data were fed to the computer and analyzed using

IBM SPSS software package version 20.0. (Armonk,

NY: IBM Corp).

RESULTS

As regards sex, there was a significant male
predominance among chronic HCV clinical cases (80%)
while female predominance was detected among AlH
cases (90%). These findings were statistically
significant (p < 0.001*) (table 1).
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Table 1: Comparison between the three studied groups according to demographic data
Chronic HCV Autoimmune Control
(n=30) (n=30) (n=20) Test of p
No. % No. % No. % Sig.
Sex
Male 24° 80.0 3 10.0 12° 60.0 2= <0.001"
Female 6° 20.0 27" 90.0 g 40.0 30.769"
Age
Min. — Max. 24.0-59.0 28.0-58.0 19.0-40.0 =
Mean + SD. 46.77 +8.95 4450 +9.22 29.65 + 4.88 28.713" <0.001"
Median (IQR) 48.0(42.0 -55.0) 43.50(38.0 -55.0) 29.50(28.0 -32.0)
Sig. bet. grps. p:=0.539, p,<0.001", p5<0.001"

x?: Chi square test

F: F for ANOVA test, Pairwise comparison bet. each 2 groups was done using Post Hoc Test (Tukey) p: p value for
comparing between the studied groups

p1: p value for comparing between Chronic HCV and Autoimmmune

p2: p value for comparing between Chronic HCV and Control
p3: p value for comparing between Autoimmmune and Control
*: Statistically significant at p < 0.05

Common letters are not significant (i.e. Different letters are significant)

The laboratory findings of blood picture showed
that the two studied groups of patients demonstrated a
in platelet count

significant

decrease

and in

haemoglobin compared to controls (p < 0.001*), while

Table 2: Comparison between the three studied groups according to CBC

the Hb level was significantly higher in the chronic
HCV clinical cases compared to AlH cases (p = 0.001*)
(table 2).

Chronic HCV Autoimmune Control
(n=30) (n=30) (n=20) F p

Platelets
Min. — Max. 110.0 - 310.0 60. 0 —330.0 220.0 — 430.0 45.885" <0.001"
Mean + SD. 197.8 +42.89 169.8 + 71.25 324.0 £54.59
Median (IQR) 195.0(175.0 —210.0) 175.0(100.0 -210.0) 310.0(290.0 —370.0)

Sig. bet. grps. p:=0.154, p,<0.001", ps<0.001"

Hb (g/dl) X X
Min. — Max. 9.50 - 15.0 5.0-14.0 11.70-17.0 34.825 <0.001
Mean + SD. 11.65+1.44 9.91+2.33 14.37 + 1.56
Median (IQR) 11.35(10.60 —13.0) 9.90(8.70 —12.0) 14.25(13.10-15.75)

Sig. bet. grps. p:=0.001", p,<0.001", p5<0.001"

F: F for ANOVA test, Pairwise comparison bet. each 2 groups was done using Post Hoc Test (Tukey) p: p value for
comparing between the studied groups

pl: p value for comparing between Chronic HCV and Autoimmmune

p2: p value for comparing between Chronic HCV and Control
p3: p value for comparing between Autoimmmune and Control
*: Statistically significant at p < 0.05
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AST and ALT were significantly higher among the
two groups when compared to controls (p < 0.001%),
but shooting in AIH. Total bilirubin is significantly

Table 3: Comparison between the three studied groups according to liver function
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increased among the two studied groups. PT is
significantly decreased among the two study groups (p <
0.001*) (table3).

Chronic HCV Autoimmune Control Test of p
(n=30) (n=30) (n=20) Sig.
ALT(U/N)
Min. — Max. 59.0 — 190.0 230.0 —700.0 26.0 —56.0 = <0.001"
Mean + SD. 109.6 + 43.70 4446 +92.31 40.45 +9.26 69.453"
Median (IQR) 99.0(68.0 —143.0) | 460.0(410.0-490.0) | 39.50(32.50-47.50)
Sig. bet. grps. p:<0.001", p,<0.001", p5<0.001"
AST(U/N)
Min. — Max. 32.0 —80.0 156.0 —460.0 18.0-31.0 =
Mean + SD. 48.33 +12.36 271.7+ 76.28 25.45+ 4.35 69.488" | <0.001"
Median (IQR) 44.0(39.0 -56.0) | 261.0(206.0 —300.0) | 26.50(22.0 — 29.50)
Sig. bet. grps. p:<0.001", p,<0.001", p5<0.001
Total bilirubin
Min. — Max. 0.70-2.20 0.30-6.0 0.20- 1.0 = <0.001"
Mean + SD. 1.28 + 0.50 1.23+1.02 0.60+ 0.26 25.699"
Median (IQR) 1.15(0.90-1.70) 1.0(0.80— 1.20) 0.70(0.3- 0.80)
Sig. bet. grps. p,=0.187", p,<0.001", p5<0.001"
Albumin
Min. — Max. 2.10-5.20 2.0-5.0 3.60 — 4.80 = 0.062
Mean + SD. 3.92+ 0.73 3.67+0.63 4.08 +0.32 2.875
Median (IQR) 3.90(3.60— 4.50) 3.80(3.20- 4.0) 4.10(3.85— 4.20)
PT
Min. — Max. 58.0— 95.0 40.0 - 100.0 88.0- 111.0 F= <0.001"
Mean + SD. 79.60 + 10.08 75.93 + 11.47 97.30 + 5.64 30.946"
Median (IQR) 80.0(74.0- 88.0) 77.0(74.0— 80.0) 98.5(92.50— 100.5)
Sig. bet. grps. p:=0.320, p,<0.001", p3<0.001"

F: F for ANOVA test, Pairwise comparison bet. each 2 groups was done using Post Hoc Test (Tukey)

H: H for Kruskal Wallis test, Pairwise comparison bet. each 2 groups was done using Post Hoc Test (Dunn's for
multiple comparisons test)
p: p value for comparing between the studied groups
pl: p value for comparing between Chronic HCV and Autoimmmune p2: p value for comparing between Chronic HCV

and Control

p3: p value for comparing between Autoimmmune and Control
*: Statistically significant at p < 0.05
ANA, ASMA, AMA, AL/KM and pANCA were significantly positive in AIH when compared to HCV clinical cases (p
< 0.001*%). ANA, AMA were positive in 100% of AIH cases, followed by ASMA (90%), AL/KM (66.7%) and
PANCA(63.3%) (table 4)
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Table 4: Comparison between the two studied groups according to different autoantibodies

Chronic HCV Autoimmune Test of
(n=30) (n=30) Sig p
No. % No. % )
ANA
Negative 24 80.0 0 0.0 v’= <0.001"
Positive 6 20.0 30 100.0 40.0"
Min. — Max. 0.07-0.15 0.07-0.49
Mean + SD. 0.09+0.03 0.19+0.09 = 0.001"
Median (IQR) 0.07 (0.07—0.10) 0.15 (0.10— 0.26) 19.500
ASMA
Negative 23 76.7 3 10.0 v= <0.001"
Positive 7 23.3 27 90.0 27.149"
Min. — Max. 0.06—0.10 0.10-0.26 <0.001"
Mean + SD. 0.0740.02 0.1640.05 =
Median (IQR) 0.06 (0.06—0.07) 0.15 (0.15- 0.15) 2.500
AMA
Negative 26 86.7 0 0.0 2= <0.001"
Positive 4 13.3 30 100.0 45.882"
Min. — Max. 0.06— 0.06 0.10- 0.49 <0.001"
Mean + SD. 0.0640.0 0.15+0.10 U=0.0"
Median (IQR) 0.06 0.10 (0.10— 0.15)
ALKM
Negative 28 93.3 10 33.3 2= <0.001
Positive 2 6.7 20 66.7 23.254"
Min. — Max. 0.06— 0.06 0.10-0.15 0.009
Mean + SD. 0.06+0.0 0.1240.03 U=0.0"
Median (IQR) 0.06 0.10 (0.10—0.15)
pANCA
Negative 25 83.3 11 36.7 2= <0.001"
Positive 5 16.7 19 63.3 13.611"
Min. — Max. 0.07-0.07 0.07-0.10 0.075
Mean + SD. 0.07+0.0 0.08 + 0.01 =
Median (IQR) 0.07 0.10 (0.07—0.10) 22.500
ACA
Negative 23 76.6 21 70.0 x2= 0.559
Positive 7 23.3 9 30.0 0.34

x2: Chi square test.
p: p value for comparing between the studied groups

U:Mann Whitney test
*: Statistically significant at p < 0.05

Regarding distribution of HLA DRB1 alleles among
the 3 different studied groups (table 5) ; a high statistical
significance was detected between DRB 1*7, DRB 1*11

and chronic HCV group in comparison to controls and
AIH (p <0.001%*).
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Table 5: Distribution of HLA DRB1 alleles in the 3 different studied groups

Chronic HCV Autoimmune Control
(n=30) (n=30) (n=20) 2 p
DRB No. % No. No. % No. x
DRB 1*1 1° 3.3 0° 0.0 7° 35.0 14585 | MCp<0.001"
DRB 1*2 1° 3.3 2° 6.7 8° 40.0 12.692° | M°p=0.001"
DRB 1*3 0° 0.0 20 66.7 10° 50.0 30.222" <0.001"
DRB 1*4 0° 0.0 5° 16.7 10° 50.0 19.829" <0.001"
DRB 1*5 18 3.3 16° 53.3 1° 5.0 26.189" <0.001"
DRB 1*6 0 0.0 0 0.0 2 10.0 3.959 MCr=0.061
DRB 1*7 19° 63.3 o° 0.0 o° 0.0 41.530" <0.001"
DRB 1*8 3 10.0 2 6.7 1 5.0 0.526 M©h=0.882
DRB 1*9 6 20.0 2 6.7 1 5.0 3.125 MCh=0.281
DRB 1*10 7° 23.3 2% 6.7 0° 0.0 6.652" M©r=0.036"
DRB 1*11 11° 36.7 0° 0.0 0° 0.0 19501 | MCp<0.001"
DRB 1*12 1 3.3 2 6.7 0 0.0 1.231 MCh=0.780
DRB 1*13 3 10.0 2 6.7 0 0.0 1. 804 MCh=0.433
DRB 1*14 1 3.3 2 6.7 0 0.0 1.231 MCh=0.780
DRB 1*15 4° 13.3 0° 0.0 0% 0.0 5.113 M€r=0.039"

x2: Chi square test MC: Monte Carlo

p: p value for comparing between the studied groups *: Statistically significant at p < 0.05
Common letters are not significant (i.e. Different letters are significant)

DRB1*3 and DRB1*5 were the predominant alleles in AIH (representing 66.7% and 53.3% respectively)
DRB1*3 was detected significantly higher in the AIH group than HCV group. Whereas DRB1*5 was significantly
higher in the ATH compared to HCV and control groups (p < 0.001%).

DISCUSSION

Hepatitis C virus, a hepatotropic as well as a
lymphotropic virus, is linked to various diseases and
syndromes. In the majority of infected individuals, HCV
infection tends to become chronic due to inability of the
immune system to produce a successful response
against the virus *°. Like HCV infection, AlH also has a
tendency for chronicity, it is distinguished by the
continuous inflammation of hepatocytes and necrosis
and a propensity to advance to cirrhosis. Autoantibodies
against liver and non-liver antigens are frequently
present %

This current work is a comparative study between
clinical cases of HCV infection and AIH regarding
blood picture, liver functions and abundance of
autoantibodies. Also, to find out the genetic association
of (HLA class Il alleles : DRB1*01* - DRB1*15*) and
cases of HCV and cases of AlH.

In the current study, as regard patients’ sex, (90%)
of the patients with AIH were of female gender while in
HCV cases the majority of the patients were of male
gender (80%). This is consistent with other studies, as
vom Steeg LG et al** who stated that; by far, both the
intensity (i.e., pathogen load within an individual) and
prevalence (i.e., number of infected individuals within a
population) of infections are often higher for males than
females. AIH predominantly affects females, this was

mainly attributed to the female sex hormones whose
effect was also observed in other autoimmune
diseases®.

Regarding blood picture, the two patient groups
demonstrated a significant decline in the platelet count
and in haemoglobin concentration. AST and ALT were
significantly high among the two studied groups
compared to controls, but the liver enzymes levels were
shooting in AIH cases. Total bilirubin was significantly
increased among the two patients groups, while the PT
was significantly decreased, denoting the insult
occurring in the hepatocytes and the declining hepatic
functions.

Autoantibodies namely; ANA, ASMA, AMA,
AL/KM and pANCA were siginificantly positive in
AIH compared to HCV cases. ANA, AMA were
positive in 100% of AIH cases, then ASMA (90%),
AL/KM (66.7%) and pANCA(63.3%). On the contrary,
ACA didn’t show significant difference among AIH and
HCV clinical cases which is consistent with other
studies were ACA was the least autoimmune marker to
have a positive predictive value in AIH cases”?*.

HCV infection mount a diversity of clinical
presentations. Few individuals will have the ability to
clear the virus whereas the majority of the infected will
have persistent viremia with a course that ranges from
minimal inflammation to progressive cirrhosis up to
HCC #. Although the exact pathogenesis of HCV
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infection is not yet fully defined; but a strong, sustained
multispecific CD4 proliferative T cell response is
essential for viral clearance in HCV-infected patients .
Also a research done on previously HCV-immune
chimpanzees found that direct CD4 depletion resulted in
chronic evolution in these chimpanzees *’. These
findings suggest that CD4 T cells have a critical role in
the outcome of HCV infection and subsequently, HLA
class Il molecules was given special attention due to its
influence on CD4 T cell response 2!,

In the present study, DRB1*7, DRB1*11, DRB
1*15 were significantly associated with HCV clinical
cases compared to AIH group and controls (p<0.001%,
0.001*, 0.039*). These findings were in agreement with
other studies done elsewhere like Harris et al. in 2008
and El-Bendary et al. in 2019 *% who claimed that
DRB1x07 is the allele associated with persistence of
HCV and non response to interferon. Also, we observed
that DRB1*3 , DRB 1*4 alleles were found only in
AIH and controls but never in HCV infection group, this
may signify a protective role of these alleles (DRB1*3,
DRB1*4). These results were also similar to findings of
Shalaa et al research, which was done on Egyptian
patients few years ago >*. Conversely, researchers like
Yenigun and Durupinar (2002) * who considered
DRB1*11 as a protective allele and linked it with self
limiting outcome as the body is cleared of the virus
spontaneously. This discrepancy may be attributed to
sample size, selection bias, different ethnic groups or
may be genuine.

The suggested pathogenesis of AIH requires the
interaction  between genetic  predisposition and
environmental triggers. The genetic predisposition may
be related to defects in immunologic control of
autoreactivity and the environmental agent triggers the
autoimmune response against liver-specific antigens,
causing necroinflammatory damage, fibrosis, and,
eventually, cirrhosis. An epidemiological study done in
recent years, revealed the concurrence of AIH in
identical twins and also found AIH aggregation in
certain families. Furthermore, AIH patients were
frequently diagnosed with other extrahepatic diseases
related to autoimmunity. These findings suggest
common genetic risk factors for AIH and other auto-
immune diseases. The HLA is considered the strongest
genetic risk factor for AIH *¢.

The HLA is considered the strongest genetic risk
factor for AIH, several studies were done around the
globe to capture the culpable alleles. The DRB1*04:04
and DRB1*04:05 alleles were associated with cases of
AIH in Japan and Korea, whereas the DRB1*03:01 and
DRB1*04:01 alleles were incriminated in European
studies. As in Latin America , DRB1*13:01 was linked
to vulnerability to AIH *'. In the search for safe alleles,
DRB1*15:01 was considered protective in Japan and
North America *"%,

Egyptian Journal of Medical Microbiology

Among our AIH cases DRB1+03 and DRB1x05
were the main alleles representing 66.7% and 53.3%
respectively, this result was statistically significant
(p<0.001%, 0.001+). Shalaa et al** and other researchers
recorded similar findings. We also reported that neither
of our AIH cases carried DRB1*15 allele, supporting
the claim by other researchers that this allele is
protective against AIH *.

CONCLUSION

We can conclude that certain HLA alleles of class Il
could be linked to cases of hepatitis (either caused by
HCV or autoimmune) and can predict clinical course of
the illness and outcome of the disease and these alleles
differ according to several factors including the
geographic distribution and ethnic background.

This manuscript has not been previously published
and is not under consideration in the same or
substantially similar form in any other reviewed media.
I have contributed sufficiently to the project to be
included as author. To the best of my knowledge, no
conflict of interest, financial or others exist. All authors
have participated in the concept and design, analysis,
and interpretation of data, drafting and revising of the
manuscript, and that they have approved the manuscript
as submitted.

Acknowledgment

We would like to acknowledge Alexandria Main
Armed Forces Hospital, Egypt who sponsored materials
and equipment used in our current study.

REFERENCES

1. Juza RM, Pauli EM. Clinical and surgical anatomy
of the liver: a review for clinicians. Clin Anat 2014;
27(5):764-9.

2. Sear J. Anatomy and physiology of the liver.
Baillieres Clin Anaesthesiol 1997; 6(4):697-727.

3. De Vos M, De Looze D, Van Vlierberghe H, Pattyn
P, Van Nieuwenhove Y, Troisi R. Leverlijden: from
blok problemen van digestief stelsel, endocrien
stelsel en voeding. Universit Gent 2015:3-114.

4. Global Burden of Disease Study 2013
Collaborators. Global, regional, and national
incidence, prevalence, and years lived with
disability for 301 acute and chronic diseases and
injuries in 188 countries, 1990-2013: a systematic
analysis for the Global Burden of Disease Study
2013. Lancet 2015; 386(9995):743-800.

5. World Health Organization (WHO). Global
hepatitis report, 2017. Geneva: WHO; 2017.

99

ejmm.journals.ekb.eg info.ejmm22@gmail.com



Shaala et al. / HLA alleles in HCV and autoimmune hepatitis, Volume 31 / No. 4 / October 2022 93-101

6. United Nations. Transforming our world: the 2030 patients with type 1 autoimmune hepatitis. Hepatol
agenda for sustainable development. New York: Res 2008; 38(1):96-102.

United Nations; 2015. 19. Flamm SL (2003) Chronic hepatitis C virus

7. Farci P, Alter HJ, Govindarajan S, Wong DC, infection. JAMA 289: 2413-2417.

Engle R, Lesniewski RR, et al. Lack of protective 20. Manns MP, Vogel A (2006) Autoimmune hepatitis,
immunity against reinfection with hepatitis C virus. from mechanisms to therapy. Hepatology 43: S132-
Science 1992; 258(5079):135-40. 144,

guidelines: autoimmune hepatitis. J Hepatol 2015; 2016; 12(2):¢1005374.

6?(4):971_1_004' 22. Czaja AJ. Autoimmune hepatitis. Part a:

9. Lian JS, Liu W, Hao SR, Chen DY, Wang YY, pathogenesis. Expert Rev Gastroenterol Hepatol.
Yang JL, et al. A serum metabolomic analysis for 2007;1(1):113-28.
g!a_gnOSIS _and _blomarker dlS(_:overy of primary 23. Bakker-Jonges LE, ter Borg PC, van Buuren HR,

lliary ~cirrhosis and autoimmune = hepatitis. Hooijkaas H (2006) [A retrospective study on the
Hepatobiliary Pancreat Dis Int 2015; 14(4):413-21. ) L . P >tudy on
) : ] role of antibodies against soluble liver antigen

10. Chen J, Eslick GD, Weltman M. Systematic review (anti- SLA antibodies) and other autoantibodies in
management of autoimmune hepatitis in the elderly. Tijdschr Geneeskd 150: 490-494.

Allmlent PharmaC(?I Ther- 2014; 39(2):117-24. - 24. Himoto T, Murota M, Yoneyama H, Deguchi A,

11. Tomizawa M, Shinozaki F, Fugo K, Motoyoshi Y, Kurokochi K, Senda S, et al. Clinical characteristics
Sugiyama T, Yamamoto S, et al. Anti- of patients with autoimmune hepatitis seropositive
mitochondrial M2 antibody-positive autoimmune for anticentromere antibody. Hepatol Res. 2010
hepatitis. Exp Ther Med 2015; 10(4):1419-22. Aug;40(8):786-92. doi: 10.1111/j.1872-

12. Zachou K, Muratori P, Koukoulis GK, Granito A, 034X.2010.00684.x. PMID: 20649818.

Gatselis N, Fabbri A, et al. Review article: 25. Liang TJ, Rehermann B, Seeff LB, Hoofnagle JH.
challenges. ~ Aliment Pharmacol ~Ther 2013; prevention of hepatitis C. Ann Intern Med 2000;
38(8):887-913. 132(4):296-305.

13. Manns MP, Lohse AW, Vergani D. Autoimmune 26. Diepolder HM, Zachoval R, Hoffmann RM,
Suppl):S100-11. Possible mechanism involving  T-lymphocyte

14. van Gerven NM, de Boer YS, Mulder CJ, van response to non-structural protein 3 in viral
Nieuwkerk CM, Bouma G. Auto immune hepatitis. clearance in acute hepatitis C virus infection.
World J Gastroenterol 2016; 22(19):4651-61. Lancet 1995; 346(8981):1006-7.

15. Teufel A, Worns M, Weinmann A, Centner C, 27. Grakoui A, Shoukry NH, Woollard DJ, Han JH,
Piendl A, Lohse AW, et al. Genetic association of Hanson HL, Ghrayeb J, et al. HCV persistence and
autoimmune hepatitis and human leucocyte antigen immune evasion in the absence of memory T cell
in German patients. World J Gastroenterol 2006; help. Science 2003; 302(5645):659-62.
12(34):5513-6. 28. Howell C, Jeffers L, Hoofnagle JH. Hepatitis C in

16. Baharlou R, Faghihi-Kashani A, Faraji F, Najafi- African Americans: summary of a workshop.
Samei M, Setareh M, Zamani F, et al. HLA-DRB1 Gastroenterology 2000; 119(5):1385-96.
alleles of susceptibility and protection in lIranians 29. Khakoo SI, Thio CL, Martin MP, Brooks CR, Gao
with autoimmune hepatitis. Hum Immunol 2016; X, Astemborski J, et al. HLA and NK cell
77(4):330-5. inhibitory receptor genes in resolving hepatitis C

17. Zahiruddin A, Farahmand A, Gaglio P, Massoumi virus infection. Science 2004; 305(5685):872-4.

H. Clinical characteristics and response to therapy 30. Kimura T, Saito T, Yoshimura M, Yixuan S, Baba
of autoimmune hepatitis in an urban Latino M, Ji G, et al. Association of transforming growth
population. Gastroenterol Hepatol Bed Bench 2016; factor-beta 1 functional polymorphisms with
9(3):225-30. natural clearance of hepatitis C virus. J Infect Dis

18. Miyake Y, lwasaki Y, Takaki A, Onishi T, 2006; 193(10):1371-4.

Okamoto R, Takaguchi K, et al. Human leukocyte 31. Wang JH, Reinherz EL. Structural basis of T cell

antigen DR status and clinical features in Japanese recognition of peptides bound to MHC molecules.
Mol Immunol 2002; 38(14):1039-49.

100 Egyptian Journal of Medical Microbiology

ejmm.journals.ekb.eg info.ejmm22@gmail.com



32.

33.

34.

35.

Egyptian Journal of Medical Microbiology
ejmm.journals.ekb.eg

Shaala et al. / HLA alleles in HCV and autoimmune hepatitis, Volume 31 / No. 4 / October 2022 93-101

El-Bendary M, Neamatallah M, Elalfy H, Besheer
T, Kamel E, Mousa H, et al. HLA Class 11-DRB1
Alleles with Hepatitis C Virus Infection Outcome
in Egypt: A Multicentre Family-based Study. Ann
Hepatol 2019; 18(1):68-77.

Harris RA, Sugimoto K, Kaplan DE, lkeda F,
Kamoun M, Chang KM. Human leukocyte antigen
class 1l associations with hepatitis C virus clearance
and virus- specific CD4 T cell response among
Caucasians and African Americans. Hepatology
2008; 48(1):70-9.

Shaalaa AY, Harfoush RA, Ahmed MA, ElKhouly
EH, Morsi MG. Genetic Basis of Chronic Hepatitis
C Virus and Autoimmune Hepatitis: A Comparative
Study. J Medical Microbiol Diagnosis S 2013;
1:2161-0703.

Yenigun A, Durupinar B. Decreased frequency of
the HLA-DRB1*11 allele in patients with chronic

36.

37.

38.

hepatitis C virus infection. J Virol 2002;
76(4):1787-9.

Higuchi T, Oka S, Furukawa H, Tohma S,
Yatsuhashi H, Migita K. Genetic risk factors for
autoimmune hepatitis: implications for phenotypic
heterogeneity and biomarkers for drug response.

Human Genomics (2021) 15:6

Strettell MD, Donaldson PT, Thomson LJ, Santrach
PJ, Moore SB, Czaja AJ, et al. Allelic basis for
HLA-encoded susceptibility to type 1 autoimmune
hepatitis. Gastroenterology 1997; 112(6):2028-35.

Umemura T, Katsuyama Y, Yoshizawa K, Kimura
T, Joshita S, Komatsu M, et al. Human leukocyte
antigen class Il haplotypes affect clinical
characteristics and progression of type 1
autoimmune hepatitis in Japan. PLoS One 2014;
9(6):2100565.

101

info.ejmm22@gmail.com



