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Abstract:.

Superinfection of patients with chronic liver disegCLD) with hepatitis A virus
(HAV) may have deleterious effects including hepalcompensation and
fulminant liver failure. The status of HAV infectionthese patients needs to be
assessed, especially after the availability of #rative HAV vaccine. This study
aimed to assess the rate of HAV serology testingiiemts with CLD, and their
susceptibility to HAV superinfection. Patients anetivbds: A total of 638 patients
with CLD (Mean1SD age 46.2+15.8 years, 396(62.1%) $}al817(81%) of them
had viral etiology were included. Total anti-HAV, ialh detect both 1gG and IgiM;
and anti-HAV IgM were tested by a micro particle enagic assay (AXSYM
system (Abbott Diagnostics, USA). Results: HAV serol@gydone in 190(29.8%)
patients, MeantSD age 46.2+15.8 years 106(55.8%)ewanles, 119(62.6%) of
them had viral etiology. Of these, 33(17%) patierdd hegative anti-HAV 1gG.
Positive anti-HAV IgM was accidentally detected {8.7%) patients. Compared
to 1gG positive patients (immune against HAV), patievith negative anti-HAV
IgG (susceptible) had no gender difference (p=0.08Htients with nonverbal
etiology were significantly more susceptible to HOR( 5.2, 95% CI 2.3-11.8;
p<0.001). Also, patients >20 years old, and thog years old had significantly
more anti-HAV 1gG seropositivity compared to those at@younger in age (OR:
11.4, 95% CIl 4.8-27; p<0.0001 and OR: 3.8, 95% CI-86; p<0.01
respectively). Conclusions: Only 30% of CLD patieai® tested for HAV
serology, 17% of them are susceptible to HAV infactispecially those who are
younger and with non-viral etiology. Detection arateination of these subgroups
is warranted to avoid superinfection with HAV.

Short Title: Hepatitis A in chronic liver disease

Abbreviations: HAV; hepatitis A virus. CLD; chronic liver diseadg; immunoglobulin.
SD; standard deviation. OR: Odd ratio. HCV; hegatiC virus. HBV;
hepatitis B virus
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1. Introduction
It
hepatitis A virus (HAV) infection in

is well known that acute

patients with chronic liver disease (CLD)
This
outcome is further affected by the extent

carries a higher mortality[1].

and
The
prognosis of acute HAV infection in

of preexistent liver damage

consequent liver dysfunction.
subjects who are chronically infected
with hepatitis B virus (HBV) or hepatitis
C virus (HCV) but with

normal amino-transferases and

infection,
liver
histology is quite good and is similar to
infection in otherwise completely
healthy subjects. However, the risk of
severe or fatal illness is high if the
infection occurs in the presence of
chronic hepatitis or liver cirrhosif?].

Based on these data, the Advisory
Committee on Immunization Practices
has recommended that all patients with
CLD should be immunized against HAV

infection [3].To answer the question of

2. Patients and Methods
2.1. Patients

A
patients with chronic

total of 638 consecutive

liver disease,
followed up in the Gastroenterology &
Hepatology Clinic from January 2011 till
December 2014, were included in this
study. Chronic liver disease was defined
as persistent of

elevation serum

aminotransferases level or persistent

(14)

whether adult patients with CLD need a
HAV HAV
superinfection, important

to
it
determine the prevalence of protective
IgG antibodies against HAV(anti-HAV
IgG) in this population. In developed

vaccine prevent

is to

countries, the prevalence of such
antibodies in adults is low and hence, the
recommendation of administering HAV
vaccine in adult CLD patients routinely
is not only justified, but may also be
cost-effective [2,3]. Egypt has a high
patients with CLD,
especially those related to HCV infection
[4-6]. Little the

prevalence seropositivity

population of
known about
HAV
(immunity) or susceptibility in patients
with CLD. Therefore,
analysis was done to determine the

is
of
the present
seroprevalence of HAV infection in
adult patients with CLD to assess the

feasibility of routine HAV vaccination
for such patients.

histopathologic evidence of liver injury
for six months or more. Patients with
cirrhosis or past medical history of HAV
vaccination were excluded from this
study. Chronic hepatitis B was

diagnosed based on the presence of
hepatitis B surface antigen (HBsAQ)

while chronic hepatitis C diagnosis



relied on detection of antibodies against
HCV(anti-HCV) and HCV ribonucleic
acid (HCV RNA); markers for both
HBV and HCV must be present in two
Patients’

tests, six months apart.

electronic data were checked in the

Power Chart System for evidence and

HAV IgG and anti-HAV IgM antibodies.
The characteristics of the 638 patients
(target population) are listed in tab. (1).
The study was approved by the Local
Research Committee, and all blood tests
were done after obtaining patients’
consent.

results of serology testing for both anti-

Table (1) Characteristics of all patients and thteséed for hepatitis A virus serology

el All patients Patientstested for HAV
(n=638) (n=190)
Age (years) Mean+SD 46.2 +15.8 40.5 +17.1
> 20 years 585 (91.7) 157 (82.6)
> 30 years 523 (82.0) 132 (69.5)
> 40 years 428(67.1) 108 (56.8)
Sex Male: n (%) 396 (62.1) 106 (55.8)
Female: n (%) 242 (37.9) 84 (44.2)
Etiology Non-viral: n (%) 121 (19.0) 71(37.4)
Viral: n (%) 517 (81.0) | 119 (62.6)
HCV 384 (60.2) | 83(43.7)
HBV 63 (9.9) 22 (11.6)
HCV&HBV 70 (10.9) 14 (7.4)

HAV: hepatitis A virus. HCV: hepatitis C virus. HBWepatitis B virus. n: number. SD:

standard deviation

2.2. Hepatitis A virus serology

Sera were tested for total anti-
HAV which detect both 1gG and IgM; and
for anti-HAV IgM by using AXSYM
system (Abbott Diagnostics, USA), which
apply a micro particle enzymatic assay.
Briefly; the anti-HAV in samples bound to
the micro patrticles, the resulting complex
was then transferred to the glass fiber
matrix where the conjugate (anti-HAV
labeled antibody) was added which then
combined with the unbound HAV sites.
The AxSYM System calculates a result

(15

based on the ratio of the sample rate to the
index calibrator mean rate for each sample
and control. For the total anti-HAV;
samples with a cutoff values in the range
of 1.0 to 3.0 were considered non reactive
and samples with a cutoff values in the
range of 0.0 to 1.0 were considered to be
reactive for the total anti-HAV. For anti-
HAV IgM; samples with a cut-off values
>1.2 were considered reactive, and
samples with a cut-off values <0.8 were
considered nonreactive.



2.3. Statistical analysis

Data were collected in a pre-
designed data collection form before
being entered in a Microsoft office Excel
2003 work sheet.
comparative statistics were performed

using the Statistical Package for Social

Descriptive and

Sciences software (SPSS, version 15,

3. Results

Out of 638 patients with chronic
liver diseases, only 190 (29.8 %) were
tested for anti-HAV (study population).
Our study population was 190 patients
with chronic liver disease who were
tested for anti-HAV. The characteristics
of study population are listed in tab. (2).
Their mean £SD age was 46.2 +15.8

considered statistically significant.

Chicago, IL, USA). Data are expressed
as Mean = Standard deviation (SD) or
number and percentage as appropriate.
Categorical variables were compared

with they? test. A p-value of <0.05 was

chronic liver disease (HCV in 51.1 %,
HBV in 18.9 %, and combined infection
in 7.4 %). Out of the 190 patients, 33 (17
%) patients were negative for both anti-
HAV IgG and anti-HAV IgM and thus,
susceptible to HAV infection. Patterns of
the study patients according to gender,

age group, etiology of chronic disease,

years, 106 (55.8 %) were males, and 119 and HAV immune status are listed in

(62.6 %) of them had viral etiology of

tab. (1).

Table (2) Comparison between the HAV susceptibtkianmune Patients
Susceptible

Variable

Male

(n=33)
14 (42.4)

Others
(n=157)
92 (56.6)

P value

Odd Ratio

95 % CI

Sex Female 19 (57.6) | 65 (43.4)

Etiology* | Non-viral 23(69.7) | 48(306) | <0.0001 5.2 23118
viral 10(30.3) | 109 (69.4)
>40 years 23(69.7) | 59 (37.6) <0.01 3.8 1785
=40 years 10(30.3) | 98 (62.4)

rge >30 zs:;: 21(636) | 37(236) | <0.001 57 26126
< 12(36.2) | 120 (76.4)
>20 years 18(545) | 15(9.6) | <0.0001 114 48270
=20 years 15 (45.5) | 142 (90.4)

HAV; hepatitis A virus. n, number. ClI; confidenoteival. *etiology of chronic liver disease.
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3.1. Seroprevalence of HAV antibody according to gender

Compared to anti-HAV IgG
positive patients (classified as immune
against HAV infection), patients with

negative anti-HAV IgG (classified as

susceptible to HAV infection) had no
gender difference (OR: 0.5, 95 % CI:
0.2-1.1); tab. (2).

3.2. Seroprevalence of HAV antibody according to disease etiology

Patients with non-viral etiology
were significantly more susceptible to

HAV infection compared to those with

viral etiology (OR: 5.2, 95 % CI 2.3-
11.8; p <0.001); tab. (2).

3.3. Seroprevalence of HAV antibody according to age

Patients >20 years old, those >30
years old, and those >40 years old had
anti-HAV  IgG
seropositivity compared to those who are
younger (OR: 11.4, 95 % CI 4.8-27; p
<0.0001, OR: 5.7, 95 % CI: 2.6-12.6; p

significantly more

4. Discussion

Improvement of socioeconomic
status, sanitation, and hygiene practices
in many developing countries have
changed the epidemiologic pattern of
HAV the
incidence of HAV infection in young

infection and decreased

adults resulting in a reduction in
individuals with protective anti-HAV
antibodiesand an increased incidence of
acute hepatitis A in the adult population
[7,8]. In addition, a more severe or even
a fulminant course of HAV infection in
patients with chronic liver disease was

reported by several studie$9-11].

(17)

<0.001, and OR: 3.8, 95 % CI 1.7-8.6; p
<0.01 respectively). It should be noted
that with younger ages, the Odds ratio of
being more susceptible to HAV infection

is higher (11.4/ersusb.7 versus3.8; tab.

().

According to the current data, only 30 %
of patients with CLD get tested for HAV

serology in our locality. This indicates

that doctors need to be more aware of
the need to test high risk groups. In
addition, HAV serology need to be
tested in patient with CLD with recent
We

believe that, the more the number of

decompensation of deterioration.

patients who get tested, the higher the
number of susceptible cases to HAV
infection will be discovered, the higher
the number of those who will need to be

vaccinated. A similar case was reported



in Saudi Arabia, where many studies
[12-15] have shown that there is an
epidemiologic shift and a marked decline
in the prevalence of HAV infection in

Saudi children and adolescents. This
calls for a strict adherence to vaccination
policies in high risk groups including

patients with CLD. In our study, among
liver disease,
seroprevalence HAV
reached 83 % (including 3.7 % with anti-
HAV IgM). Regarding the remaining
%),
considering the age, it was found that the

patients with chronic

of infection

susceptible patients (17 when
highest rate of susceptibility(45.5 %,
36.2 %, and 30.3 % of susceptible
patients) was in patients older than 20,
30, and 40 vyears, respectively. This
denotes the decline of susceptibility rate
with advance of age. The overall rate of
susceptibility was close to that reported
among ltalian (14.3 %) and Korean (20
%) patients with chronic liver disease
[16,17} but it was much lower than what
was reported among Indian patients with
chronic liver disease (93.2 %) most
probably due to lower standards of
hygiene[18]. Data of our study imply

that a considerable percentage of our
chronic liver disease patients are
to HAV

vaccinating them against HAV should be

susceptible infection, and

(18)

considered, especially those younger
than 20 years. In the present study, the
susceptibility rate for HAV infection in

patients 30 years old or younger was
63.3 %, which is higher than what was
reported among the same age group of
Saudi
disease (48.8 %) by Arif and colleagues

persons without chronic liver
[19]. This may reflect higher fast-food
contamination in Egypt or may indicate
that the immune response to HAV
infection is impaired by chronic liver
disease In our study, younger age was
significantly associated with susceptibility
to HAV infection as expected. Alswiral
etiology of chronic liver disease was
associated with seroprevalence of HAV.
This may reflect the relatively low
socioeconomic status of the patients with
hepatitis C or B infection or their older
age. In the present study, susceptibility
rate for HAV infection was slightly
higher in females compared to males
(57.6 %versus42.2 %). This might infer
better hygiene by females. In addition, it
may be explained by more availability of
clean water and good sanitation indoors
and/or more exposure to contaminated
foods and drinks outdoors. The current
study has few limitations. First,
epidemiological data on HAV infection

was limited due to the retrospective



design of the study. Data on the study included a relatively large number
socioeconomic characteristics, including of CLD patients, it was carried out at a
the educational level, annual income, the single medical center. Therefore, the
family size, the residence, and the water patients may not be representative of the
supply and sewage disposal were not population of different regions of the

included. Second, although the current country.

5. Conclusion

Only 30 % of patients with CLD get tested for HA&Ybtogy. This indicates that doctors
need to be more aware of the need to test highgrskps. The susceptibility to HAV
infection among patients with chronic liver dise@s@aot low (17.4 %, with highest one
among patients 20-year-old or younger). Therefeegcination against HAV should be
considered, particularly for young, anti-HAV-negati patients with chronic liver
disease.
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