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Öz

Giriş: Hepatit A virüs (HAV) enfeksiyonu, sık görülen, özellikle ileri yaşlar-
da morbidite ve mortalite nedeni olabilen önemli bir enfeksiyondur. Bu 
çalışmada, HAV enfeksiyonu tanısı almış çocukların klinik ve laboratuvar 
özelliklerinin tanımlanması amaçlandı.

Gereç ve Yöntemler: Şanlıurfa Eğitim ve Araştırma Hastanesi’nde Ocak 
2017 ile Aralık 2017 tarihleri akut HAV enfeksiyonu tanısı konulan 105 
çocuk olgunun klinik ve laboratuvar özellikleri incelenmiştir.

Bulgular: Hastaların %54.3’ü (n= 57) erkek olup yaş ortalaması 6.7 ± 3.4 
yıl (sınır: 1-17 yıl) bulundu. Hastaların %65.7’si Suriyeli sığınmacılardan 
oluşmaktaydı ve olguların en sık kış ve sonbahar aylarında başvurdu-
ğu saptandı. En sık yakınmaların sarılık (%93.3), halsizlik (%76.2), ateş 
(%67.6), iştahsızlık (%66.6) ve karın ağrısı (%57.1) olduğu belirlendi. Ol-
guların tamamında serum ALT, AST, ALP, GGT, total bilirubin ve direkt bi-
lirubin düzeylerinde yükseklik gözlendi. Olguların %53.4’ünde hemato-
lojik anormallikler, %3.8’sinde ise akut karaciğer yetmezliği eşlik etmişti. 
İki hastada (%1.9) safra kesesi hidropsu, bir hastada (%0.9) reaktif artrit 
ve bir hastada ise (%0.9) otoimmün hepatit gelişmişti. Genel olarak mor-
talite oranı %0.9 idi.

Sonuç: Dünya ve ülkemizde akut HAV enfeksiyonu ciddi bir toplum sağ-
lığı sorunu olmaya devam etmektedir. Hastalık klinik seyri hafif formdan 
akut karaciğer yetmezliği gibi komplike vakalara kadar değişebilmek-
tedir. Hastalıktan korunmada bağışıklama ile birlikte çevre koşullarının 
iyileştirilmesi ve hijyen konusunda halkın eğitilmesi çok önemlidir.

Anahtar Kelimeler: Hepatit A virüsü, çocukluk çağı, klinik, laboratuvar, 
akut karaciğer yetmezliği

Abstract

Objective: Hepatitis A virus (HAV) infection is a common disease in the 
community and can cause significant morbidity and mortality in older 
ages. This study to investigate and discuss the clinical and laboratory find-
ings, treatment and prognosis of children with acute viral hepatitis A in 
our hospital.

Material and Methods: Clinical and laboratory findings of 105 children di-
agnosed with acute HAV infection between January 2017 and December 
2017 in Şanlıurfa Training and Research Hospital, south-east Turkey, were 
examined. 

Results: 54.3% (n= 57) of the patients were males, and mean age was 6.7 
± 3.4 years (range: 1-17 years). 65.7% of the patients were Syrian refugees, 
and most of the cases were admitted in winter and autumn months. The 
most common symptoms were jaundice (93.3%), fatigue (76.2%), fever 
(67.6%), anorexia (66.6%) and abdominal pain (57.1%). Serum AST, ALT, 
ALP, GGT, total bilirubin and direct bilirubin levels were high in all patients. 
Hematologic abnormalities and acute liver failure occurred in 53.4% and 
3.8% of the cases, respectively. Two patients (1.9%) had gallbladder hy-
drops, one patient (0.9%) had reactive arthritis and one patient (0.9%) had 
autoimmune hepatitis. Overall mortality rate was 0.9%.

Conclusion: HAV infection is still an important public health problem in 
our country. The disease ranges from mild clinical course to complicat-
ed cases such as acute liver failure. Improving environmental conditions 
along with immunization and educating the public on hygiene are very 
important in disease prevention.

Keywords: Hepatitis A virus, childhood, clinical, laboratory, acute liver 
failure
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Introduction

Hepatitis A virus (HAV), which is a member of the Picornavi-
ridae family, leads to acute liver infections. Although it is widely 
seen throughout the world, it continues to be a serious public 
health problem in undeveloped and developing countries in 
particular. HAV infections, which are highly contagious, are usu-
ally seen in autumn and winter. The basic routes of infection are 
fecal-oral routes through contaminated food or water (1). 

The infection can cause different clinical pictures from an 
asymptomatic condition to fulminating hepatitis, but is not 
seen as a chronic condition. Although HAV can infect tissues 
other than the liver, the majority of clinical findings emerge 
as a result of liver inflammation. The World Health Organiza-
tion (WHO) reported that HAV infection was responsible for 
approximately 11.000 deaths worldwide in 2015. It has been 
reported that HAV infection is responsible for 0.8% of all mor-
tality associated with viral hepatitis (2). 

Turkey is classified as a moderately endemic region for HAV 
infection (3). With effect from November 1, 2012, hepatitis A 
vaccine administered as 2 doses at 18 months and 24 months 
was added to the routine vaccination schedule by the Turkish 
Ministry of Health. In addition to this, with improvements in 
hygiene and environmental conditions in recent years, it has 
been reported that there is a 50% reduction  in hepatitis A cas-
es (4). However, HAV infection in adults, resulting from a shift 
in contact to older ages, leads to severe clinical tables such as 
fulminating hepatitis at a rate of 10%-15% (5). 

The majority of publications related to HAV infection have 
been studies of local seroprevalence. There are few studies 
evaluating the epidemiological, clinical and laboratory data 
of patients (6-10). The aim of the current study was to inves-
tigate the demographic, clinical and laboratory data of cases 
diagnosed with acute HAV infection in Şanlıurfa Training and 
Research Hospital. 

Materials and Methods

In this study, evaluation was made of the clinical and labora-
tory data of 105 pediatric patients diagnosed with acute HAV in-
fection between January 2017 and December 2017 in Şanlıurfa 
Training and Research Hospital, South-East Turkey. The patients 
were separated into 3 age groups of 1-5 years, 6-12 years and 
>12 years, and they were also evaluated as pre-school-age and 
school-age. Two case groups were also formed of those who 
were and were not citizens of the Turkish Republic. 

Age and sex of the patients were recorded and seasonal dis-
tribution, status and duration of hospital stay were examined. 
The most frequently seen clinical symptoms and findings of 
the patients were evaluated. From laboratory tests, data were 
examined of white blood cells (WBC), and thrombocyte count, 
hemoglobin level, and as markers of liver damage, the alanine 
aminotransferase (ALT), aspartate aminotransferase (AST), alka-

line phosphatase (ALP), gamma-glutamyl transpeptidase (GGT) 
levels, total and direct bilirubin, total protein and albumin to-
gether with prothrombin time (PT) and INR (international nor-
malized ratio) results. Serum transaminase levels elevated 20-
100-fold of normal were accepted as hepatitis (11). In order to 
confirm the diagnosis, anti-HAV immunoglobulin (Ig) M and an-
ti-HAV IgG positivity were investigated with serological meth-
ods. The diagnosis of acute viral hepatitis A infection was made 
from anti-HAV IgM positivity, which is a marker of HAV infection, 
together with the presence of clinical symptoms and findings.

Acute liver failure was established according to the follow-
ing criteria: i) An acute-onset liver disease with no indication 
of chronic liver disease, ii) biochemical and / or clinical signs 
of severe liver dysfunction (prothrombin time-PT> 20 seconds 
(sec) “international normalized ratio” INR> 2, Vitamin K sup-
port is not improved). If PT is 15-19.9 seconds or INR 1.5-1.9, 
the presence of hepatic encephalopathy is sought. If PT> 20 
sec and INR> 2, encephalopathy is not sought (12).

Data obtained in the study were analyzed statistically us-
ing SPSS version 20.0 for Windows. According to the charac-
teristics of the variables, percentages, mean values and the 
Chi-square test were used in statistical evaluations. Continu-
ous variables were stated as mean ± standard deviation and 
median (minimum-maximum) values, and categorical vari-
ables as number (n) and percentage (%). A value of p< 0.05 
was accepted as statistically significant. 

Results
The 105 cases evaluated in this study comprised 54.3% 

(n= 57) males, 65.7% Syrian refugees and 38.1% (n= 40) were 
of pre-school-age (1-5 years) (Table 1). The patients present-
ed mostly in the winter months (51.4%), followed by autumn 

Table 1. Demographic characteristics of the cases

Demographic Characteristics n %

Gender 
Male  
Female

57
48

54.3
45.7

Age groups
1-5 years
6-11 years
12-17 years

40
56
9

38.1
53.3
8.6

Nationality 
Republic of Turkey
Syria (refugee)

36
69

34.3
65.7

Age groups of nationality
1-5 years of Turkish patients
6-11 years of Turkish patients
12-17 years of Turkish patients

3
26
7

2.9
24.8
6.7

Age groups of nationality
1-5 years of Syria (refugee) patients
6-11 years of Syria (refugee) patients
12-17 years of Syria (refugee) patients

37
30
2

35.2
28.6
1.9
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(25.7%), spring (13.3%) and summer (9.5%) (Figure 1). Mean 
age of the whole patient group was 6.7 ± 3.4 years (range, 1-17 
years); girls: 6.7 ± 3.5 years and boys: 6.7 ± 3.3 years (p> 0.05).

The complaints of the patients on presentation were deter-
mined as jaundice (93.3%), listlessness (76.2%), fever (67.6%), 
anorexia (66.6%) and abdominal pain (57.1%) (Table 2). No sig-
nificant difference was determined between the age groups in 
respect of complaints on presentation (p> 0.05). Serum ALT, AST, 
ALP, GGT, total bilirubin and direct bilirubin levels were found to 
be high in the patients. Mean serum total bilirubin level was 5.1 
± 3.4 mg/dl (range, 0.24-17 mg/dl) and direct bilirubin level was 
4.3 ± 2.9 mg/dl (range, 0.12-14 mg/dl) (Table 3). Low levels of 
albumin were determined in 39% (n: 41) of cases and low total 
protein in 21% (n= 22). PT was prolonged in 34.3% (n= 36) of 
the patients, and an increase in INR (range, 0.8-2.4) was deter-
mined in 29.5%. Of the patients determined with prolonged 
PT-INR, Vitamin K was administered to approximately one third.   

Mean leukocyte count was 8292 ± 2701/mm3 (range, 3890-
16240/mm3) with leukocytosis (WBC >10.200/mm3) deter-

mined in 24 (22.9%) cases, leukopenia (WBC < 4600/mm3) in 2 
(1.9%), low hemoglobin in 4 (3.8%), and thrombocytopenia in 
3 (2.9%) (Table 3). All patients were determined with anti-HAV 
IgM positivity and 102 with anti-HAV IgG positivity. Of these 
patients, 43 (41%) were hospitalized for treatment. Mean 
length of hospital stay was 3.73 ± 1.58 days (range: 1-17 days). 
Gallbladder hydrops developed in 2 (1.9%) patients, reactive 
arthritis in 1 (0.9%), and autoimmune hepatitis in 1 (0.9%). 
Four (3.8%) patients with progressive acute liver failure were 
transferred to the liver transplantation center. Despite all treat-
ments and interventions applied in the liver transplantation 
center, one of these patients was exitus before transplantation 
could be performed. Mortality rate was determined as 0.9%. 
The other 3 patients who were transferred to the liver trans-
plantation center were applied with supportive treatment and 
plasmapheresis. These patients responded to the supportive 
treatment, and liver transplantation was not performed. In 
the subsequent follow-up period, autoimmune hepatitis de-
veloped in one of these patients and no problems developed 
in the long-term follow-up of the other two patients. 

Discussion

The results of this study showed that more than half of the 
cases of HAV infections encountered in this study region were 
unvaccinated children who had arrived through irregular mi-
gration as a result of armed conflicts.

In cases developing acute HAV infection, early diagnosis, 
follow-up and observation in respect of fulminating liver fail-
ure are required and in cases that develop fulminating liver 
failure, transfer to a liver transplantation center is mandatory.

It has been reported that in an outbreak of hepatitis A seen 
in the state of California in the USA, in 2017, 650 cases were 

Figure 1. Seasonal distribution of the cases.
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Table 2. The frequency of the symptoms seen in patients

n %

Jaundice 98 93.3

Listlessness 80 76.2

Fever 71 67.6

Anorexia 70 66.6

Abdominal pain 60 57.1

Nausea 59 56.2

Vomiting 49 46.7

Diarrhea 12 11.4
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infected, of which 417 were hospitalized and treated and 21 
developed mortality associated with HAV infection (13). 

Although no sex difference is expected in HAV infection, 
some studies have reported that it is seen more in males (6, 
7). Similarly in the current study, there was determined to be 
a slight male dominance (54.3%). Most patients in the current 
study were of school-age, which was consistent with the find-
ings of previous studies (6-10). That the vast majority of cases 
were school-age children confirms that the most important 
predisposing factors could be communal living areas, large 
families, and insufficient hygiene conditions. Mean age of the 
patients was found to be 6.9 ± 3.5 years in studies by Fousssal 
et al. (14) and Taşkesen et al. (9), and 7.8 ± 3.4 years by Devrim 
et al. (6). Mean age of the patients in the current study was 
found to be similar at 6.7 ± 3.4 years. 

In this study, 3 (7.5%) Turkish patients and 37 (35.2%) Syr-
ian refugees patients were identified in the 1-5 age group. 
The low number of cases in Turkish patients indicates that 
the Hepatitis A vaccination performed in the Sanliurfa region 
under the National Vaccination Program is effective. The high 
number of cases in Syrian refugees patients shows that hepa-
titis A vaccination is inadequate.

Out of the 56 cases (53%) in the 6-11 age group, 30 were 
Syrian refugees and 26 were Turkish patients. No statistically 
significant difference was found between the Syrian refugees 
and Turkish patients. The high number of cases in the 6-11 age 
group is thought to be due to the fact that these children were 
born before the Hepatitis A vaccine was introduced in the Na-
tional Vaccination Program.

Table 3. Laboratory test values on presentation

Biochemical values

Mean ± SD (min-max)

AST (U/L) 887.0 ± 709.7 95-3010

ALT (U/L) 1005.4 ± 1057.1 104-9424

ALP (U/L) 406.8 ± 146.4 129-1037

GGT (U/L) 193.3 ± 105.8 65-555

Direct bilirubin (mg/dl) 4.3 ± 2.9 0.12-14

Total bilirubin (mg/dl) 5.1 ± 3.4 0.24-17

Albumin (g/dl) 3.6 ± 0.6 1.5-5

Total protein (g/dl) 7.1 ± 0.8 5-9.4

Prothrombin time (secs) 13.7 ± 2.8 9.3-26.2

INR 1.1 ± 0.25 0.8-2.4

Anti-HAV IgM 10.6 ± 3.0 1.6-20

Anti-HAV IgG 54.1 ± 17.3 0-60

Hematological values

n %

White blood cells (x103/µL)

< 4.6 2 1.9

4.6-10.2 79 75.2

> 10.2 24 22.9

Hemoglobin (g/dl)

< 9.5 4 3.8

9.5-15.5 95 90.5

> 15.5 6 5.7

Thrombocytes (x103/µL)

< 142 3 2.9

142-424 85 81.0

> 424 17 16.2

SS: Standard deviation, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, ALP: Alkaline phosphatase, GGT: Gamma-glutamyl transpeptidase, INR: International 
normalized ratio, HAV: Hepatitis A virus.
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It was observed that 7 out of the 9 cases in the 12-17 age 
group were Turkish patients and 2 were Syrian refugees pa-
tients. The low number of cases in this age group indicates 
that hepatitis A infection was experienced at an earlier age.

Michaelis et al. (15) reported an outbreak of HAV infection 
in refugees in Germany between September 2015 and March 
2016. It was reported that refugee children and adolescents 
were at particular risk of HAV infection. Turkey shows a varying 
structure in respect of hepatitis A epidemiology as extremely 
large numbers of refugees and migrants have been taken in 
from neighboring countries. Thus, approximately two-thirds 
of the current study cases were Syrian refugees. That HAV in-
fection is seen more frequently in Syrian refugees suggests 
that it could be associated with inadequate hygiene condi-
tions, crowded living spaces, low socio-economic level and in-
sufficient vaccinations (16-18). Consistent with previous find-
ings in the literature (6,7,9,18), HAV cases in this study were 
seen mostly in the winter and autumn months.   

The diagnosis of acute viral hepatitis A is based on histo-
ry, physical examination and laboratory findings. Anti-HAV 
IgM positivity in the serum confirms diagnosis. In the current 
study, all patients had serum anti-HAV IgM positivity and 97% 
had anti-HAV IgG positivity. Although the symptoms and 
findings of patients are not specific, laboratory test results 
are generally determinant. In a study by Yasa et al. (19), the 
complaints on presentation have been reported as jaundice 
(82.7%), listlessness (57.7%), abdominal pain (52.5%), loss of 
appetite (45.9%) and dark color of urine (40%). Taşkesen et al. 
(9) have reported complaints and rates as jaundice (73.8%), 
vomiting (52.3%), fever (42.8%), abdominal pain (38.1%), and 
listlessness (26.1%). In the current series, the primary com-
plaints on presentation were also determined as jaundice, list-
lessness, anorexia, nausea, loss of appetite, and dark color of 
urine. Although there are differences in the frequency of the 
complaints on presentation, the current study findings were 
observed to be similar to those of previous studies. 

Generally, partial leukocyte count is normal or slightly low 
and there is a relative increase in lymphocyte count. Hemo-
globin and hematocrit levels are normal, and minor clotting 
disorder and decreased fibrinogen may be seen (18). In the 
current study, there was observed to be a decrease in WBC 
in three-quarters of the cases, and in thrombocyte count in 
a small proportion (2.9%) corresponding to normal hemoglo-
bin levels in 90%. The most striking biochemical finding was 
the evident elevation in serum transaminase levels. Elevated 
transaminase levels are an important sign of hepatocellular 
damage.

Serum ALP, GGT and total bilirubin values may be in-
creased. Although serum albumin level is generally normal in 
acute HAV infection, it may occasionally be low. Prolonged PT 
is not often seen, but is a finding of severe liver synthesis disor-
der and may be a precursor of fulminating hepatitis (8,20,21). 
Consistent with these findings in the literature, an increase 
was observed in the serum transaminase levels, ALP, GGT and 
total bilirubin values in all patients in the current study. In ap-
proximately two-thirds of the cases, albumin and/or total pro-
tein was determined to be low. Fouad et al. (7) have reported 
similar results in Egyptian children with similar characteristics 
to the current study cases. Although low albumin and total 
protein levels are primarily associated with liver inflammation, 
as the majority of the current study patients were Syrian refu-
gees, they were thought to be associated with low socio-eco-
nomic levels and malnutrition. During HAV infection, leukocy-
tosis, leukopenia, anemia and thrombocytopenia may be seen 
(8,19,22-24). In the current study patients, hematological dis-
orders were seen including leukocytosis (22.9%), leukopenia 
(1.9%), anemia (3.8%) and thrombocytopenia (2.9%) (Table 4). 

HAV infection continues to be a significant health problem 
because it leads to hospitalization, high costs, loss of work-
force and complications. Prolonged PT-INR values can be seen 
during HAV infection (10). In cases determined with coagu-
lopathy, there is a high risk of developing acute liver failure 

Table 4. Comparisons of the hematological disorders determined in the patients with findings in literature

Hematological Disorders (%)

Taşkesen et al. (9) Yasa et al. (19) Akarsu et al. (22)
Venkataravanamma 

et al. (23) Kanra et al. (24) Uluğ et al. (18) Our study

Leukopenia - 9.5 0.9 7.4 9.5 2.0 1.9

Leukocytosis - - 20.8 10.8 - 10.0 22.9

Neutropenia - - 6.2 - - 5.8 5.0

Anemia 26.1 9.5 15.5 12.6 9.5 14.1 3.8

Thrombocytopenia 7.1 11.3 4.3 19.3 11.3 5.8 2.9

Thrombocytosis - - 11.5 - - 7.8 16.2

Pancytopenia - - - 0.9 - - -

Total - - 59.3 - 30.3 43.1 42.5
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(8,10,25), and it may develop in <1% of cases during HAV in-
fection (2). In 4 of the current study cases with excessively pro-
longed PT-INR, acute liver failure developed and these cases 
were transferred to the liver transplantation center. Of these 
cases that developed acute liver failure, 3 were Turkish citizens, 
and had been born before hepatitis A vaccination was includ-
ed in the national vaccination program. The other patient was 
a 17-year old Syrian refugee. This result demonstrates that it 
is extremely important to closely monitor cases of acute viral 
hepatitis A in respect of the development of acute liver fail-
ure. It has been reported that of the cases of acute liver fail-
ure seen in children living in HAV infection endemic regions, 
40% are associated with HAV infection (1). Kayaalp et al. (26) 
have followed up 308 patients diagnosed with acute liver fail-
ure and reported that this was associated with hepatitis A in 
20.9%. In a study by Özcay et al. (27), it has been reported that 
in 23 of 91 children followed up because of acute liver failure, 
it had developed as a result of hepatitis A infection. Çetinkaya 
et al. (10) have reported liver transplantation performed in 1 
patient who developed acute liver failure. Kumar et al. (8) have 
reported a mortality rate of 1.3% in a study where acute liver 
failure resulted in death in 1 patient. In another study by Uluğ 
et al. (18), mortality rate has been reported as 0.8% with the 
deaths of 2 of 3 patients who developed acute liver failure. In 
the current study, of the 4 patients who developed acute liver 
failure, 3 recovered with supportive treatment and 1 was exi-
tus. Although HAV infection is thought to have a mild course 
in children aged <6 years, a not insignificant rate of compli-
cations and fulminating cases may be seen. Morbidity and 
mortality rates can be greatly decreased with early diagnosis, 
treatment and transfer to centers where liver transplantation 
can be made for fulminating cases (28).

In 1 of the 3 current study cases who developed acute 
liver failure, autoimmune hepatitis developed during the fol-
low-up period after recovery with supportive treatments. HAV 
infection can lead to the earlier emergence of autoimmune 
hepatitis, which is occasionally seen in sensitive cases (29). In 
addition, clinical findings other than in the liver may be seen 
during the course of HAV infection. In the current series, gall-
bladder hydrops developed in 2 (1.9%) patients, and reactive 
arthritis in 1 patient. Similar studies in literature have reported 
different clinical findings. 

In a study by Yasa et al. (19), skin rash (1.7%), acid (1.7%), 
acute glomerulonephritis and fluid accumulation in the pleu-
ra (0.6%) have been reported. Taşkesen et al. (9) have reported 
liver coma (9.5%), acid and fluid accumulation in the pleura 
(2.4%). In a study by Kamath et al. (30), bleeding in the di-
gestive system, intracranial bleeding (5.8%), hypoglycemia 
(0.7%) and coma (1.4%) have been observed, and Uluğ et al. 
(18) have reported skin rash (1.3%), acute glomerulonephritis 
(0.4%) and fluid accumulation in the pleura (0.4%). 

Almost half of the current study patients were hospital-
ized for treatment for median 3.73 ± 1.58 days. In a study by 
Taşkesen et al. (9) in Diyarbakir, the length of stay in hospital 
because of acute viral hepatitis A has been reported to be 7.7 
± 5.2 days. In a study of patients followed up with a diagnosis 
of acute viral hepatitis A in Izmir, Devrim et al. (6) have report-
ed the median length of hospital stay as 4 days, whereas Çe-
tinkaya et al. (10) have reported a mean stay of 5.2 ± 4.5 days. 
The length of stay in hospital because of a diagnosis of acute 
viral hepatitis A can differ according to regions and the sever-
ity of the infection.     

The inclusion of hepatitis A vaccination to the routine vac-
cination program in hyperendemic regions, such as Turkey, has 
significantly reduced the numbers of acute viral hepatitis A 
cases. However, migration in recent years has led to a signifi-
cant increase in new HAV epidemics. It is vital that refugees and 
immigrants are evaluated in respect of their immunity to infec-
tions which can be prevented with vaccinations in the countries 
where they settle and that missing vaccinations are completed. 
In addition, improvements in hygiene and sanitation conditions 
and the provision of information on this subject will further re-
duce the frequency of acute viral hepatitis A infection. 
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