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Abstract
Acute hepatic illness is an important health issue in children. Our work aimed to determine the prevalence of viral hepatitis in
symptomatic children. It is a prospective cohort study of 268 children presented with acute hepatitis. Complete blood count, liver
panel, and anti-hepatitis A virus (HAV) IgM were done initially. Cases negative for HAV were tested for anti-hepatitis E (HEV)
IgM, anti-Epstein-Barr virus viral capsid antigen (EBV VCA) IgM, anti-cytomegalovirus virus IgM, hepatitis B surface antigen,
anti-hepatitis B core IgM antibody, and anti-HCVantibody. Anti-HCVwas repeated after 12 weeks to exclude seroconversion. In
cases with negative viral serology, ceruloplasmin, total immunoglobulin G, antinuclear antibody, and abdominal ultrasound were
done. Follow-up visits were bimonthly till recovery, then after 6 months. The mean age ± SD was 7.1 ± 3.7 years (1.5–18), and
56% were males. Acute HAV infection was diagnosed in 260 (97%) of cases and acute EBV infection in one case (0.4%). HAV/
HEV coinfection was excluded in 70 HAV-positive cases. Six (2.2%) children remain undiagnosed and one child lost follow-up.
About 80% ofHAV-cases had normal laboratory results within 45 days. Unusual presentation of HAVinfection was noticed in six
children: four (1.5%) were relapsing, one had a cholestatic course, and one case had severe hemolytic anemia. Acute HAV
infection was the chief etiology of acute hepatitis in our Egyptian children. The majority of the presentations were mild and
children recover within a few weeks. An unusual pattern of HAV in children can be observed in endemic areas.
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Introduction

Acute hepatitis is an important health issue in children, with
the magnitude of the problem the greatest in developing coun-
tries. Viral infections are the leading causes, mainly primary

hepatotropic viruses (~ 90%), and to a lesser extent secondary
and exotic hepatotropic viruses. Presentations are similar and
cannot be differentiated clinically [1–3]. Viral-type prevalence
varies according to geographical areas and the local obligatory
immunization schedule [4].

Hepatitis A virus (HAV) and hepatitis E virus (HEV) are
primary hepatotropic viruses, which are transmitted by con-
taminated food and water, mainly by dirty hands [3, 5].
Infrequently, waterborne HAV-outbreaks occur due to
sewage-contamination [2, 6]. Acute infection is usually self-
limited with no chronic sequelae and provides lifelong immu-
nity for HAV infection [2, 3, 5]. Both viruses have only a
single serotype despite frequent well-known four genotypes
in humans [7].

Acute hepatitis C virus (HCV) and acute hepatitis B virus
(HBV) are rare during childhood. These blood-borne pathogens
commonly produce chronic infections [8]. Cytomegalovirus
(CMV) and Epstein-Barr virus (EBV) are secondary
hepatotropic viruses, and in developing countries, the majority
of children got infected via contact with body fluids of infected
persons [9].
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The aim of this study was to determine the prevalence of
viral hepatitis among Egyptian children presenting with acute
hepatitis and to describe the course of the disease.

Patients and methods

This is a prospective cohort study of children presenting with
acute hepatitis. The protocol was approved by the correspond-
ing ethical committee and recruitment was done after
obtaining an informed consent from one of the parents.
Patient enrollment was conducted from July 2015 to July
2017, at the Pediatric hepatology clinic, the National
Hepatology and Tropical Medicine Research Institute.

Initial patient assessment

Acute hepatitis was defined as an acute illness of fewer than
15-day duration, with a discrete onset of constitutional symp-
toms, or elevated serum alanine aminotransferase (ALT)
levels above 100 IU/mL documented at least twice at a 1-
week interval without any history of a pre-existing liver dis-
ease [10]. Inclusion criteria were age between 1 and 18 years,
both sexes with acute hepatitis. Children with co-existing
chronic illness and those receiving long-term hepatotoxic
drugs were excluded.

All children were subjected initially to full history taking
and systemic and abdominal examination. Laboratory tests
included complete blood count, where values were catego-
rized according to normal for age and sex [11], and liver panel
which included total bilirubin, direct bilirubin, ALT, aspartate
aminotransferase (AST), alkaline phosphatase (ALP), gamma
glutamyl transpeptidase (GGT), total proteins, serum albumin,
prothrombin time (PT), and international normalized ratio
(INR). Anti-HAV IgM was done in all cases, and anti-HEV
IgM was tested for in the first 70 positive samples for HAV
IgM, to exclude coinfection.

Viral serology for HAV-negative samples was done as fol-
lows: anti-HEV IgM, anti-Epstein-Barr virus, viral capsid an-
tigen (EBV VCA) IgM, anti-CMV IgM, hepatitis B surface
antigen (HBsAg), anti-hepatitis B core IgM antibody (HBc
IgM), and anti-HCVAb. Children with initial negative anti-
HCVAb were retested 12 weeks later to detect antibody sero-
conversion, as a more economical alternative for HCV RNA
detection. For cases with negative viral serology, measure-
ment of serum ceruloplasmin, total immunoglobulin G
(IgG), antinuclear antibody (ANA), and abdominal ultrasound
were done. Flowchart of the study group is shown in Fig. 1.

Patients were requested to come bimonthly for follow-up
until normalization of abnormal values, then after 6 months
from onset. During follow-up visits, total and direct bilirubin,
ALT, and ASTwere retested.

Laboratory tests

A 5-ml venous blood sample was collected initially and at
each subsequent visit, centrifuged, and the serum was stored
at − 20 °C. Viral serology was done using ELISA technique.

The HAV IgM ELISA assay was done using General bio-
logicals Corp for HAV IgM. It is a two-step capture method; in
the first step, the sample and mouse monoclonal anti-human
IgM coated microplate are combined. During the incubation,
IgM antibodies present in the sample bind to the anti-human
IgM-coated on the wells. After washing, in the second step,
HAV antigens and enzyme conjugate are added to the wells.
During the incubation, HAVantigens are allowed to react with
the anti-HAV IgM bound to the microplate and enzyme-
labeled antibodies, then a complex is generated among the
solid phase, HAV antigens, and enzyme-linked antibodies by
immunological reactions. After a second washing, substrate A
and substrate B are then added and catalyzed by this complex,
resulting in a chromogenic reaction. The resulting chromogen-
ic reaction is measured as absorbance. The color intensity is
proportional to the amount of anti-HAV in the sample.

The HEV IgM ELISA using DA-AccuDiagTMHEV-IgM.
Antibody class IgM in the sample is first captured by the solid
phase coated with anti-human-IgM antibody. After washing
out all the other components of the sample including IgG
antibodies, the specific IgM captured on the solid phase are
detected by the addition of an HRP-conjugated HAVantigen.
After incubation, microwells are washed to remove unbound
conjugate and then the chromogen solutions are added. In the
presence of peroxidase, the colorless chromogens are hydro-
lyzed to a colored end-product, whose optical density may be
detected and is proportional to the amount of HAV IgM pres-
ent in the sample.

Anti-Epstein-Barr virus, viral capsid antigen (EBV VCA)
IgMwas done using NovaLisa TM, GWB-4AC0FA, GenWay
Biotech, Inc., San Diego, USA. Anti-cytomegalovirus virus
(CMV) IgM using NovaLisa TM, GWB-3E8402, GenWay
Biotech, Inc., San Diego, USA. HBs Ag was performed using
ELISA technique; Abbott Murex. HBc IgM was performed
using DiaSorin S.p.A., 13040 SALUGGIA (VERCELLI),
Italy). HCVAb was done using Pro diagnostic Bioprobes Srl
via Columella no. 31 20128 Milano, Italy.

Statistical methods

Data were collected and tabulated. Data analysis was done
using SPSS, version 17 (Statistical Package for Social
Science, Chicago, IL 60606-6412, USA) program.
Quantitative data were presented as a mean and standard de-
viation (SD) or median and interquartile range (IQR), while
frequency and percentage were used for qualitative data. Chi-
square test was used to compare clinical presentations, and
one-way ANOVA was used to compare initial laboratory
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values of cases with hepatitis A, at different age groups. Paired
sample t test for homogenous samples and Friedman test for
non-homogenous samples were used to compare follow-up
values with initial individual values. A two-sided P value <
0.05 was considered statistically significant.

Results

A total of 268 children with acute hepatitis were enrolled, their
mean age ± SDwas 7.1 ± 3.7 years (1.5–18), 56%weremales,
and ~ 90% have an appropriate weight for age centiles. The
most common presenting symptoms were yellow sclera and
dark urine. Anti-HAV IgM was positive in 260 (97%) chil-
dren, anti-EBV VCA IgMwas positive in one (0.4%), while 7
(2.6%) children remain undiagnosed.

Acute hepatitis A cases (n = 260)

Initially, children with acute hepatitis A had a mean age of 7.1 ±
3.7 years, and male/female ratio of 1:1.3. Demographic data and
presentation of the children with acute hepatitis A are shown in

Table 1. Examination revealed jaundice in 240 (92.3%), hepa-
tomegaly in 54 (20.8%), and hepatosplenomegaly in 7 (2.7%)
children. Initial laboratory results of patients are shown in Table
2. Diagnosis of acute HAV infection was more common in
summer (34%) and winter (31%) seasons than in spring (20%)
and autumn (15%).

Patients were categorized into four groups of different age
ranges, and data are shown in Table 3. Comparing initial lab-
oratory values among different age groups showed that ALP
and GGTwere significantly higher in the younger age groups
(P = 0.001*, P = 0.02*, respectively). Values of total protein,
albumin, and INR were significantly higher in the older age
groups (P < 0.05 in all); data are not presented.

Children who came for follow-up visits were 208, and ~
80% of them had normal liver functions within 45 days (Table
4). All liver panel values showed a significant decline on
follow-up, except for ALP.

Acute hepatitis A cases with an unusual course (n = 6)

A relapsing course was noticed in four cases (1.5%), who had
two acute hepatitis episodes positive for HAV IgM, 6 months

Acute hepatitis 

N=268

CBC; liver panel; HAV IgM

HAV IgM positive

N= 260 (97%)

HAV IgM negative

N= 8 (3%)

EBV IgM – CMV IgM 

HBs Ag - HCV Ab

Ceruloplasmin-

Total IgG – ANA-

Ultrasound

EBV VCA IgM 
positive

N= 1 (0.4%)

Undiagnosed 
cases

N= 6 (2.2%)

HEV IgM = all negative

Fulminant hepatic 
failure & ICU-referral:  

1 (0.4%)

Lost follow-up

EBV IgM negative

HEV IgM was done in 70 
cases = negative

Fig. 1 Flow chart of study group. ANA: antinuclear antibodies, CMV: cytomegalovirus, EBV: Epstein-Barr virus, HAV: hepatitis A virus, HBsAg:
hepatitis B virus, HCV: hepatitis C virus, HEV: hepatitis E virus, ICU: intensive care unit
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apart. Also, a cholestatic course was noticed in a 16-year-old
male, who experienced pruritus with increment in bilirubin
levels on follow-up. In 12 weeks, he showed no manifestation
and normal liver panel. Another 2-year-old male previously
known to be HBs Ag-positive experienced severe hemolytic
anemia (HB%= 5.9 g/dL—3% retics). HB% stepped to 9.6 g/dL
following a single packed red cell transfusion and remains stable
on follow up.

Acute hepatitis A cases with associated conditions

Twelve cases had associated medical conditions; 3 had type 1
diabetes mellitus, 2 were known to be HBs Ag-positive, 2 had
glucose 6 phosphate dehydrogenase deficiency (G6PD), and
each of the following in one epilepsy, psoriasis, Fallout tetral-
ogy, hydatid cyst, and persistent fetal hemoglobin. Acute hep-
atitis recovered within 4–10 weeks in all patients. Persistent
fetal hemoglobin was discovered accidentally in 6.5 years
female.

Cases negative for HAV IgM (n = 8)

Only one child was positive for EBV VCA IgM, her clinical
and laboratory derangements normalized in 6 weeks. The oth-
er cases were negative for all tests performed, with high total
IgG level as per recommended for age and no HCVantibody
seroconversion observed. A 5-year-old male presented with
acute fulminant hepatitis of 15-day duration, with no history
of drug intake. His weight was on the 75th percentile, present-
ed with mild ascites, and an INR of 1.5 (Fig. 1).

Discussion

Acute hepatitis represented a common presentation among
children attending the outpatient clinic. This study investigat-
ed 268 symptomatic children, where viral etiology was evi-
dent in 97.4% of them. Acute HAVinfection was diagnosed in
260 (97%) and acute EBV infection in one (0.4%) child. HEV
coinfection was excluded in 70 cases of acute HAV infection,
and 7 (2.6%) children remain undiagnosed. In Egypt, HAV
vaccine is not included in obligatory vaccination schedule.

In our cohort, acute HAV was the most prevalent viral
infection. This is justified by the fact that Egypt is an area of
moderate-to-high endemicity for HAV infection [2].
Prevalence of acute HAV in children varies from one area to
another, and studies in developing countries reported rates
from 27 to 57% [12, 13].

Among our cohort, ~ 13% with acute HAV gave a history
of contact with a jaundiced patient, mainly a family member.
Other studies reported a higher percentage of known expo-
sure, in 28.5% of their studied children [14]. Although house-
hold contact with an infected sibling is the main risk factor [2,
6], the highest infectivity period always precedes symptoms
[15], and thus exposure could be missed.

Age classification of studied children with acute HAV
showed that infants and young children represented the
major proportion of patients (72.3%). No gender predilec-
tion observed except in the older age group, where males
were more commonly infected than females. Worldwide,
there was a universal agreement towards an epidemiologi-
cal shift of age at first HAV-exposure towards school age
and adolescence. This paradigm shift is contributed to par-
tially improved living conditions, with subsequent risk of
possible outbreaks and high case fatality [2, 16]. The ab-
sence of gender predilection in children below 18 years was
generally agreed upon [14].

Among cases who completed follow-up, about 80% had
complete recovery after a mean period of 45 days. The rest
recovered within the 6-month follow-up period. Similarly,
Kumar et al. [17] and Quirós-Tejeira et al. [18] reported com-
plete recovery of most of their studied children within
2 months. Recovery within 6 months was generally agreed [2].

Table 1 Characteristics of children with acute hepatitis A in the study
group (n = 260)

Value

Sex, N (%)

• Male 147 (56.5)

• Female 113 (43.5)

Weight percentiles:

• ≤ 3rd 6 (2.3)

• 3rd–85th 240 (92.3)

• > 85th 14 (5.4)

Main clinical presentation, N (%)

• Yellowish sclera 254 (97.7)

• Dark urine 246 (94.6)

• Abdominal pain 204 (78.5)

• Fever 180 (69.2)

• Malaise 167 (64.2)

• Anorexia/nausea/vomiting 167 (64.2)

• Pale stool 49 (18.8)

• Diarrhea/gastroenteritis 49 (18.8)

• Abdominal distension 39 (15)

• Joint pain 36 (13.8)

• Pruritus 23 (8.8)

• Disturbed consciousness 1 (0.4)

• Lower limb edema 1 (0.4)

Known contact with a jaundiced patient: 34 (13.1)

• Brother/sister 18 (6.9)

• A relative 13 (5)

• A neighbor 2 (0.8)

• School colleague 1 (0.4)
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Unusual presentation of acute HAV infection was observed
in 6 (2.3%) children in our study, as relapsing, cholestatic
course or associated with hemolysis. The paucity of relapsing
or cholestatic course in children with HAV was agreed by

many reports, with a prevalence ranged between 1.2 and 2%
of cases [14, 17]; meanwhile, Ciocca [19] reported that atyp-
ical HAV course may reach up to 7%. Although autoimmune
hemolytic anemia is a rare extrahepatic manifestation that may

Table 2 Initial laboratory results
of children with acute hepatitis A
(n = 260)

Initial laboratory results Valuea Min-max Abnormal values

Pattern %

Total leucocytic count (× 103/mm3) 7.9 ± 2.8 3.4–20.2 Low

High

1.5

3.5

Hemoglobin (g/dL) 11.3 ± 1.4 5.9–16.2 Low 32.3

Platelets (× 103/mm3) 334.9 ± 121.6 78–720 Low

High

1.2

13.8

Total bilirubin (up to 1.2 mg/dl) 3.6 (1.7–5.7) 0.2–20 High 81

Direct bilirubin (up to 0.25 mg/dl) 2.1 (1–3.8) 0.05–16 High 93

ALT (up to 35 IU/ml) 551 (283–950) 16–3575 High 96

AST (up to 35 IU/ml) 293 (132–719) 14–3122 High 94.4

ALP (up to 120 IU/ml) 389 (291–365) 78–1889 High 97.7

GGT (up to 49 IU/ml) 150 (79.5–263) 9–1320 High 85.5

Total protein (6.4–8.2 g/L) 7.3 ± 0.9 4.6–11.5 Low

High

14.7

10.3

Albumin (3.5–5 g/L) 4.3 ± 0.5 2.8–5.4 Low 6

PT (seconds) 13.8 ± 2.3 10.4–20.9 ↑ ≥ 3 s 2.3

INR 1.1 ± 0.2 0.9–1.7 ↑1.2–1.5

↑ > 1.5

1.9

0.4

ALT: alanine aminotransferase, ALP: alkaline phosphatase, AST: aspartate aminotransferase, GGT: gamma
glutamyl transpeptidase, INR: International normalized ratio, IQR: interquartile range, PT: prothrombin time,
SD: standard deviation
a Data are presented as mean ± SD or median (IQR)

Table 3 Clinical presentations of
hepatitis A in different age groups
(n = 260)

Age in years ≤ 4 4–8 8–12 12–18 P value
N = 67

25.8%

N = 121

46.5%

N = 43

16.5%

N = 29

11.2%

Sex, N (%)

• Male 40 (59.7) 68 (56.2) 18 (41.9) 21 (72.4) 0.07
• Female 27 (40.3) 53 (43.8) 25 (58.1) 8 (27.6)

Main clinical presentation, N (%)

• Yellowish sclera 63 (94) 120 (99.2) 42 (97.7) 29 (100) 0.1

• Dark urine 61 (91) 116 (95.9) 41 (95.3) 28 (96.6) 0.5

• Abdominal pain 51 (76.1) 98 (81) 37 (86) 18 (62.1) 0.08

• Fever 53 (79.1) 79 (65.3) 32 (74.4) 16 (55.2) 0.07

• Malaise 46 (68.7) 77 (63.6) 27 (63.6) 17 (58.6) 0.8

• Nausea/vomiting 41 (61.2) 79 (65.3) 34 (79.1) 13 (44.8) 0.03*

• Diarrhea 18 (26.9) 18 (14.9) 8 (18.6) 2 (6.9) 0.08

• Abdominal distension 20 (29.9) 14 (11.6) 5 (11.6) 0 0.000*

• Joint pain 5 (7.5) 20 (16.5) 8 (18.6) 3 (10.3) 0.2

• Pruritus 5 (7.5) 9 (7.4) 6 (14) 3 (10.3) 0.6

Clinical hepatomegaly (n = 54) 18 (26.9) 27 (22.3) 7 (16.3) 2 (6.9) 0.1

Clinical hepatosplenomegaly (n = 7) 3 (4.5) 3 (2.5) 1 (2.3) 0 0.6

*P value is significant at < 0.05
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accompany HAV infection [20], cases are observed in coun-
tries endemic for HAV.

None of the studied children with HAV was presented with
acute fulminant hepatitis and nomortality reported. Liver failure
is rare in immunocompetent children without underlying liver
affection, which was estimated to be ~ 0.2% [1, 2, 4, 14]. On the
other hand, Kumar et al. [17] and Ciocca et al. [21] reported a
high incidence of acute liver failurewith coagulopathy, observed
in up to 15% of their studied children with acute HAV.

Within the studied cohort, only one patient was diag-
nosed with a benign course of acute EBV infection, and
none was diagnosed with acute CMV infection. Our find-
ings are in agreement with that EBV infection in immuno-
competent children present mainly with a self-limited pat-
tern of liver functions derangements [22]. Also, acute CMV-
hepatitis is common only in immunocompromised, while it
is asymptomatic in immunocompetent [23]. Prevalence of
secondary hepatotropic viruses differs geographically. In a
Canadian study for hospitalized children with acute hepati-
tis, Cybulska and colleagues [4], reported a low rate of acute
EBV hepatitis; meanwhile, they reported more frequent
acute CMV-hepatitis. All children with acute CMV or
EBV infection were immunocompetent and required no
treatment.

Among the studied group, neither acute HEV infection nor
HAV/HEV coinfection was diagnosed in examined samples
(n = 70). In a rural study for Egyptian adolescents and young
adults, only 0.9% with acute hepatitis had positive anti-HEV
IgM (median age was 16 years, IQR 13–22) [24]. Another
study demonstrated that the majority of Egyptian rural-
inhabitants were positive for HEV-IgG, without a previous

history of acute hepatitis [25]. In endemic areas for HAVand
HEV, HAV predominates in children, while HEV predomi-
nates in young adults, with no clear explanation [25, 26]. On
the opposite side, acute HEVwas diagnosed in 9.8% of Indian
children with acute hepatitis, and among them, 8% had coin-
fection with HAV/HEV [13].

Among our cases negative for HAV infection, none was
diagnosed with acute HBVor acute HCV. Compulsory HBV
vaccination is given in Egypt since late 1992 with a marked
decline in HBV rates. Moreover, in a study from India, 9.8%
of children were diagnosed with acute HBV [13]. Lucky
enough, acute HCV is very rare in children [8].

Our study limitations included that not all patients complet-
ed the follow-up period, and relevant studies used different
viral-detection tests. In our study, the antibodies-IgM class
was used for diagnosis of acute HAV/HEV infection, based
on international recommendations, which recommend the ad-
dition of HEV RNA testing only in immunocompromised
patients [5, 27, 28].

In conclusions, acute HAV infection is the chief etiology of
acute hepatitis in Egyptian children. Most cases are mild and
recover spontaneously within a few weeks. Although an atyp-
ical pattern of HAV is rarely detected in children, it can be
observed in endemic areas.
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