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Abstract

Background: Superadded HAV infection in patients with chronic liver disease (CLD) or cirrhosis may result in
further deterioration of liver functions causing acute on chronic liver failure. The Center for disease control (CDC)
strongly recommends to vaccinate all CLD patients against HAV.

Methods: All pediatric patients with chronic liver disease for >6 months, after informed consent from their parents
were enrolled. HAV immunity was defined as the qualitative presence of HAV IgG antibody (71.00 reactive) in the
serum blood test. All patients with negative HAV IgG were subjected to HAV vaccination and adverse events were
also noted.

Results: Atotal of 30 pediatric CLD patients with a mean age of 9.3 + 3.9 years were enrolled. Majority of participants
were males n=19 (63.3%). The overall prevalence of positive HAV serology (IgG) was 86.7 %. Three participants with
negative HAV serology received a series of two vaccines, 6 months apart and HAV IgG titers were checked at 4
weeks after the first and second dose of vaccination. Despite two doses of vaccine satisfactory titer levels could not
be achieved.

Conclusion: This is the first study from Pakistan in which pediatric CLD patients were evaluated for HAV exposure.
Early vaccination is advisable in such patients as advanced liver disease patients may not achieve adequate titers.
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Introduction

Hepatitis A virus (HAV) is a single-stranded RNA virus &
non-enveloped virus of Picornaviridae family. Due to
lack of outer lipid layer, this virus is thermostable and
resistant to lysis acid and bile which facilitates its feco-
oral transmission.1 Thus HAV infection is more
prevalent in those countries with a lower socioeconomic
status and having poor hygienic conditions1.

Pakistan is an endemic area for HAV infection, about 96
% of our general population is exposed to HAV by 5
years of age.2 HAV infection is often asymptomatic in
early childhood which results in its lifelong immunity.
However, this infection may result into severe infection
and/or fulminant liver failure in adulthood and elderly
people. It is also observed that superadded HAV
infection in patients with chronic liver disease (CLD) or
cirrhosis may result in further deterioration of liver
function causing acute on chronic liver failure.3,4 It is
suggested that Hepatitis B or C related CLD patients
infected with HAV, have a more severe disease than
those who do not have these viral infections. The case
fatality rate of HAV infection was fivefold higher in
patients with HBsAg carriers. 1
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HAV infection is a preventable disease and can be
curtailed by implementing certain measures such as
providing safe drinking water, proper sewage disposal
and improving personal hygiene. Furthermore HAV
vaccination is another and more effective way of
preventing Hepatitis A 4. Therefore, the center for
disease control (CDC) strongly recommends to
vaccinate CLD patients against HAV.5 Because of high
endemicity of HAV in third world countries the utility of
HAV vaccine is controversial and hence its use needs to
be justified by doing seroprevalence studies.

Currently there are very few studies on the
seroprevalence of HAV amongst the pediatric CLD
patients, hence we planned to check the seroprevalence
of anti HAV antibodies (IgG) in the pediatric CLD
patients and to vaccinate them if found negative
serology for HAV.

Methodology

This study was conducted at the outpatients'
Department of the Hepatogastroenterology Unit, Sindh
Institute of Urology and Transplantation (SIUT),
Karachi, Pakistan over a period of six months, from June
2016 to November 2016. All pediatric patients known to
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have liver disease for more than six months (CLD) were
enrolled in this study after obtaining informed consent
from their parents. A brief history was taken regarding
the cause of CLD, family history of hepatitis, source of
drinking water and consumption of street food. A blood
sample was drawn for complete blood count, creatinine,
albumin, bilirubin, alkaline phosphatase, gamma
glutamyl transferase, alanine and aspartate
aminotransfearse, international normalized ratio,
antibodies and anti HAV IgG (Architecti2000SR Abbott).
HAV immunity was defined as the qualitative presence
of HAV IgG antibody (?1.00 reactive) in the serum blood
test 6. All patients with negative HAV IgG were subjected
to HAV vaccination after explaining about the potential
adverse effects as depicted in figure 1.

30 patients
Tested for HAV*
Serology

/ \

26 patients
Positive
HAV Serology

04 patients
Positive
HAV Serology

01 patient
Not Vaccinated
(Expired)

03 patients

Vaccinated

|

HAV serology

Remained Negative

Figure 1: This flowchart represents the induction of
participants, testing of HAV* serology, vaccination
and re-testing of serology. * HAV; hepatitis A virus
AVAXIM 80 U Inj 0.5 ml (Sanofi Pasteur SA) vaccine
was administered intramuscularly (deltoid muscle) for
the first dose and second dose after six months. Adverse
events related to vaccination were also recorded. We
excluded patients with ages < 1 year or > 15 years and
those whose parents were unable to give consent.This
project was approved by institutional ethical review
committee. As per institutional policy, the expenses for
laboratory and vaccination were borne by the hospital
itself (SIUT). Statistical analysis was performed by
Statistical Package for Social Sciences (SPSS) version
19.0 (SPSS Inc., Chicago, IL, USA). Frequencies and
percentages were computed for categorical variables
like gender. Quantitative values like age were presented
as mean * standard deviation. Patients were stratified
into two age groups (<5 and > 5 years old) to calculate
age-related exposure data. A p value of < 0.05 was
considered statistically significant.
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Results

Atotal of 30 pediatric CLD patients with mean age 0f 9.3
+ 3.9 years were enrolled. Majority of participants were
males n=19 (63.3%), 19 (63.3%) of those belonged to
city of Karachi, Pakistan while the rest were from the
rural areas of Sindh, Pakistan. The baseline
demographics and laboratory data is shown in table
1.The severity of liver disease was assessed according
to the Child Pugh Turcotte classification. Out of 30
children, 13 (43.3%), 11 (36.7%) and 6 (20%) were in
Child-Pugh class A, B, and C, respectively.

Table 1: Baseline demographics and laboratory data
of study population. * HBV along with coinfection
HCV and HDV, ** along with coinfection HBV, *** AIH
with PFIC

Baseline characteristics n =30 (%)
Age in years (mean + SD) 9.33+3.87
> 5 years 26 (86.7)
<5 years 04 (13.3)
Gender
Male 19 (63.3)
Female 11 (36.7)
Place of residence
Urban 21 (70)
Rural 9(30)
Ethinicity
Urdu speaking 10 (33.3)
Sindhi 7(23.3)
Punjabi 3(10)
Pathan 3(10)
Others 7(233)
HAV IgG 5.96 +£3.52
< 1.00 (non reactive) 26 (86.7)
04 (13.3)
Severity of liver disease
CTP-A 13 (43.3)
CTP-B 11 (36.7)
CTP-C 06 (20)
Source of drinking water
Tap (unboiled) 20 (66.7)
Boiled 05 (16.7)
Filtered 05 (16.7)
Hand Washing
Good 18 (60)
Poor 12 (40)
Street food eating
Yes 29 (96.7)
No 01 (3.3)
Hemoglobin (g/dl), mean + SD 974+ 1.8
Mean corpuscular volume (fl/cell) 77.06 + 13.02
Total leukocyte count (10%/microliter) 7.96 +6.22
Platelets (10°/microliter), mean + SD 117.6 £73.6
International Normalized Ratio, mean = SD 1.68 +0.9
Creatinine (mg/dl), mean + SD 0.54 +£ 0.64
Serum Sodium (mEg/L) 136.97 £ 4.08
Total Bilirubin (mg/dl), mean £ SD 3.89+6.74
Alanine Aminotransferase(U/L), mean = SD | 60.83 +47.72
Aspartate Aminotransferase(U/L),mean + SD | 123.07 + 97.8
Albumin (g/dl), mean + SD 2.95+0.91

AlH; autoimmune hepatitis, CLD; chronic liver disease,
CTP; child turcotte pugh, EHPVO; extrahepatic portal
vein obstruction, GSD; glycogen storage disease, HAV;
hepatitis Avirus, HBV; hepatitis B virus, HCV; hepatitis C
virus, IgG; immunoglobulin G, PFIC; progressive
familial intrahepatic cholestasis, SD; standard deviation
Most common cause of CLD was Wilson's disease
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(20%) followed by extrahepatic portal vein obstruction
(20%). Majority of patients were using tap (unboiled)
water and 29 patients used to consume street food.
Proper hand washing was observed in 60 % of the
participants. Almost 80% of participants did not have any
family history of liver disease. The overall prevalence of
positive HAV serology (IgG) was 86.7 % (n=26). On
further stratification of according to age, the prevalence
was 96.15% (n=25/26) in patients older than 5 years of
age. Significant association of HAV serology was found
only with age (p=0.04) as depictedin table 2.

Table 2: Association of baseline demographics with
hepatitis A serology

Characteristics HAV IgG P value
Reactive Non
Reactive

Age; n 0.04
> 5 years 25 1
<5 years 1 3

Gender n, (%) 0.27
Male 15 4
Female 11 0

Place of residence; n, (%) 0.81
Urban 18 3
Rural 8 1

Ethinicity; n, (%) 0.89
Urdu speaking 8 2
Sindhi 6 1
Punjabi 3 0
Pathan 2 1
Others 7 0

Severity of liver disease; n, (%) 0.55
CTP-A 11 2
CTP-B 9 2
CTP-C 6 0

Source of drinking water; n,(%) 0.75
Tap (unboiled) 18 2
Boiled 4 1
Filtered 4 1

Hand Washing; n, (%) 0.13
Good 14 4
Poor 12 0

Street food eating; n, (%) 0.13
Yes 26 3
No 0 1

CTP; Child Turcotte Pugh, HAV; hepatitis A virus; 1gG;
immunoglobulin.

Out of 4 seronegative HAV participants, one died before
vaccination while the other three; received series of two
vaccines 6 months apart and HAV IgG titers were
checked at 4 weeks after first and second dose of
vaccination. Despite two doses of vaccine satisfactory
titer levels could not be achieved as shown in the table 3.
After the administration of intramuscular (deltoid)
vaccine, local and systemic adverse effects were noted.
One of these patients had fever which resolved with
paracetamol while another patient had pain at the
injection site, which resolved spontaneously, while the
third patient remained asymptomatic. No adverse
effects were noted after the second dose of the vaccine.
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Table 3: Summary of participants screened,
vaccinated and their pre and post vaccination titers.
*pre vaccination titer, ** titer after 4 weeks of first
vaccine dose, *** titer after 4 weeks of second dose.

HAV | Age | Gend | Diagnosis HAV Vaccination HAV Ab | HAV
Pt. (year | er IgG 2 doses Titers** | Ab
No. s) titer* 6 months apart Titers**
*
1 15 M EHPVO 0.32 Given 1.68 0.92
2 2.5 M BA, 0.08 Given 0.34 0.21
Hepatoblastoma
3 3 M GSD 0.16 Given 0.13 0.39
4 2 M Biliary 0.13 Expired
Hypoplasia
5 6 F EHPVO 12.61 Not Needed
6 9 M WD 9.70 Not Needed
7 8 M WD 9.69 Not Needed
8 13 M HBV+CRF 10.99 Not Needed
9 6 M PFIC+AIH 6.15 Not Needed
10 7 M EHPVO 8.96 Not Needed
11 13 F WD 6.14 Not Needed
12 6 F CRYPTOGENI | 9.12 Not Needed
C
13 10 F AIH 6.47 Not Needed
14 9 M CRYPTOGENI | 7.23 Not Needed
C
15 14 M HBV+HDV 9.49 Not Needed
16 10 M HBV+HDV 11.16 Not Needed
17 3 M HCV 3.89 Not Needed
18 8 M CRYPTOGENI | 17.63 Not Needed
C
19 9 F WD 7.50 Not Needed
20 10 M HBV+HCV 1.28 Not Needed
21 5 F GSD 3.18 Not Needed
22 11 F AIH 533 Not Needed
23 9 F PFIC 2.62 Not Needed
24 7 F CRYPTOGENI | 4.21 Not Needed
C
25 13 M AIH 6.23 Not Needed
26 7.5 M EHPVO 4.70 Not Needed
27 14 F WD 4.35 Not Needed
28 15 M WD 6.05 Not Needed
29 10 F HCV 5.89 Not Needed
30 15 M CRYPTOGENI | 5.51 Not Needed
C

(HAV IgG ?1.00 reactive, < 1.00 non-reactive) (AlH;
autoimmune hepatitis, EHPVO; extrahepatic portal vein
obstruction, HBV; hepatitis B virus, HCV; hepatitis C
virus, HDV; Hepatitis D virus, CRF; chronic renal failure,
, BA; biliary atresia, GSD; glycogen storage disease,
PFIC; progressive familial intrahepatic cholestasis, WD
Wilson's disease)

Discussion

Superadded HAV Infection in patients with chronic liver
disease (CLD) can induce acute hepatic insult resulting
into sudden decompensation of the liver disease, acute
on chronic liver disease, acute on chronic liver failure
(ACLF) and/or death. This depends upon the severity of
acute injury and baseline functional status of liver.
According to Lal J et al. 7, superimposed acute viral
hepatitis is responsible for >50% of the ACLF cases in
children. The most effective way for prevention of HAV
infection in children with CLD is HAV vaccination.
Efficacy of HAV vaccine declines with the progression of
liver disease and if possible, should ideally be given
before the development of cirrhosis in such patients. But
due to the high prevalence of HAV in the developing
nations, targeted vaccination strategy is advised. 8 This
same strategy was employed by us and we tested 30
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pediatric patients with CLD for HAV IgG and ended up
vaccinating those with negative test results.

In our study, 86.7% children with CLD had positive
serology against HAV infection. This is similar to the 85%
exposure rates seen in children with CLD from Egypt
and India and is contrary to Srivastava A et al.8, where
approximately 75% of less than 5-year-old children were
unexposed to HAV. The incidence of HAV exposure
varies significantly in those under the age of 5 year and
those above the age of 5 years. This range varies from
25% to 86.7% respectively. This difference may be
attributed to the fact that since most children start going
to school at the age of 3 years and thus are at increased
risk to acquire water/food borne illnesses. But
interestingly in our studied population, 29 participants
used to consume street food often but its association
with HAV seropositivity was statistically not significant
(p=0.13)

Prevention of food borne ilinesses can be done by the
use of clean (boiled) water and by implementing proper
hand washing techniques. Contrary to this, in our study
we did not find these risk factors as statistically
significant with p values of 0.75 and 0.13 respectively.
Moreover, HAV vaccination has been shown to be safe
and effective in CLD patients irrespective of its etiology.9
However the vaccine efficacy is inversely related to the
severity of liver disease, so it is better to vaccinate early,
before the development of decompensated liver
disease.

Superimposed hepatitis A, B, and E infections account
for 52% t0 97% of ACLD or ACLF cases in pediatric CLD
patients. The overall outcome is worse in ACLF than
ACLD pediatric CLD patients (mortality 59% vs 11%,
P=0.001).10 Thus, it is of paramount importance to
ensure early vaccination of such patients against HAV
and therefore we tested all of them and only 4 (13.3%)
were found to be seronegative for HAV. One of them died
just after the initiation of study due to his illness while the
other three received a series of two vaccines 6 months
apart and HAV IgG titers were checked at 4 weeks after
first and second dose of vaccination. Despite two doses
of vaccine; satisfactory titers could not be achieved as
shown in table 3. Out of three who were vaccinated, one
was diagnosed with biliary atresia complicated by
hepatoblastoma, second one had glycogen storage
disease and the third one had extrahepatic portal vein
obstruction (EHPVO). Only one patient achieved
positive HAV serology 4 weeks after the first dose but all
of them had negative serology 4 weeks after the second
dose. Post vaccination seroconversion rates vary
depending upon the severity of liver disease. In Child
class B or C cirrhosis, it is nearly 37% and 66 % after first
and second dose respectively.11 Apart from advanced
liver disease, increasing age, a higher BMI, and the
presence of diabetes mellitus are associated with a
decline inresponse to HAV vaccination.12

Post vaccination adverse effects were also noted.
According to the American Academy of Family
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Physicians, side effects related to HAV vaccination are
rare, and these include tenderness, headache, and
malaise. 13 One had fever which resolved with
paracetamol and another patient had pain at the
injection site which was resolved spontaneously while
the third patient remained asymptomatic. No adverse
effects were noted after the second dose.

Like most studies our study has also few limitations. It is

a single center study with small sample size that would

limit to extrapolate the present study findings on

pediatric CLD patients. Due to the high prevalence of the
disease our findings would be applicable only to those

countries with similar endemicity for hepatitis A.

Conclusion

In conclusion, this is the first study in pediatric patients

with CLD to evaluate exposure to HAV in Pakistan. We

observed high HAV seroprevalence in children of > 5

years of age. Our study showed universal HAV

vaccination would not be cost-effective for children with

CLD, however, selective vaccination in younger children

(1-5 years) can be offered. Early vaccination is advisable

in such patients as advanced liver disease may not

achieve adequate titers.
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