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Abstract 

Aim: Acute viral hepatitis A is a common community based health problem in developing countries. 

Some predictory factors during course of the disease have been studied until now. However, there are 

a few studies which include children and are specific to viral hepatitis A. The aim of this study was to 

investigate the relationship between the periodically measured blood alphafetoprotein, ferritin levels 

and course of illness in children diagnosed with acute viral hepatitis type A.  

Material and methods: Four blood samples from different periods, including first week, second 

week, 3rd-4th weeks and 5th-8th weeks, were collected for measuring alphafetoprotein and ferritin. The 

relationship among levels of alphafetoprotein, ferritin and clinical course, physical examination, 

extrahepatic complications was investigated.  

Results Hospitalization ratios were more often in the patients which both firstly measured ferritin and 

secondly measured alpha-fetoprotein levels were increased (p<0.05). There was a significant 

relationship between coagulation abnormalities and the elevated alpha-fetoprotein levels between 1st 

and 3rd weeks (p<0.05).  

Conclusion: Both ferritin and alpha-fetoprotein were valuable predictors for the course of illness in 

the different stages of Acute Viral Hepatitis A. 
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Introduction 

 

The infection of acute viral 

hepatitis A (AVHA) is a common health 

problem of childhood particularly in 

underdeveloped and developing countries. 

Early recognition of disease and timely 

initiation of proper treatment reduce 

mortality and morbidity of the disease (1, 

2). Anti-HAV prevalence has gradually 

increased by the age in developed 

countries, as anti-HAV positivity has been 

started to encounter after childhood in 

developing countries (3, 4). Reasons for 

childhood hepatitis in Turkey appear to 

depend on Hepatitis A virus (HAV) in a 

rate between 26% and 87.5%.  

Symptomatic HAV infection in adulthood 

may lead to both direct and indirect 

economic losses due to elevation of 

morbidity and mortality (5). Human alpha-

fetoprotein (AFP) is a part of albuminoidal 
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gene superfamily (albumin, AFP, vitamin 

D (Gc) protein, alpha-albumin). Half-life 

of alpha-fetoprotein is between 1 and 2 

days. It was known that serum ALT levels 

rapidly elevated after acute hepatic injury, 

and AFP began to increase within 5-16 

days after the elevation (6, 7). 

The blood level of AFP is 

considered as related to the regenerating of 

liver (8). Various hypotheses have been 

proposed in the patients presenting with 

clinical table of acute viral hepatitis (AVH) 

as reasons for increase at the level of 

alpha-fetoprotein.  All of these may be 

secreted from hepatic cells during the 

recovery period, elevated as an acute phase 

reactant in response to hepatic damage or 

resulted in enhanced protein secretion by 

acting on gene of AFP virus (6).  

Ferritin, connecting iron very 

rapidly, provides iron which was needed 

for the metabolism. The most extensive 

amounts of ferritin are located in Kupffer 

cells, hepatic parenchymal cells, 

reticuloendothelial system in bone marrow, 

and spleen cells (9-12). Increase in serum 

ferritin levels of the patients with hepatic 

disease depends on both decrease in 

plasma ferritin clearance and mixing of 

ferritin, which was dense in the devastated 

hepatic cells, into the blood.  

The aim of this study was to 

investigate the relationship between alpha-

fetoprotein, ferritin levels in blood and the 

course of illness in children diagnosed with 

acute viral hepatitis type A by measuring 

the levels at certain intervals. 

 

Material and Methods 

 
The patients who applied Children 

Outpatient Clinic or Emergency 

Department of our hospital and had clinical 

and laboratory findings pointing out acute 

viral hepatitis A infection were included in 

our study after analyzing their anti-HAV-

IgM results as positive. The follow-up 

forms for the patients were filled after 

obtaining permission consent from the 

volunteers who agreed to participate in the 

study. 

Biochemical tests (ALT, AST, 

LDH, GGT, ALP, total protein, albumin, 

total bilirubin, direct bilirubin, urea, 

creatinine, cholesterol, TG), complete 

blood count , markers for hepatitis (HAV 

IgM/IgG, HBsAg, anti-HBs, anti-HBc 

IgM/IgG), CRP, coagulation tests (PT / 

PTT / INR), sedimentation tests were 

performed at the first admission of the 

patients.  Follow-up of patients was 

continued in term of abnormal laboratory 

results. 2-3 cc of venous blood sample was 

taken from the patients a total of 4 times, 

including the first week after application of 

the patients, the second week, between 3rd 

and 4th weeks, and between 4th and 8th 

weeks. Serum portion of blood samples 

was parsed by centrifugation at 5000 rpm 

for 5 minutes, and put into ependorf and 

stored at -20 ° C up to now the day of 

studying. Ferritin and alpha-fetoprotein 

were assayed in biochemistry laboratory by 

Cobas Elecsys kit of Elecsys 1010 device 

after completing all blood samples. 

SPSS 16.0 statistical package 

program was used for analyzes of the study 

data. Chi-square and Fisher's exact chi-

square tests were used in the analysis. In 

addition, Pearson and Spearman tests were 

used to determine whether there was any 

relationship among numeric data or not.  

Level of statistical significance was 

considered as 95% and any value less than 

0.05 was considered statistically significant 

for p value.  



                                                                  
                                                                                                                           Original Article      

International Journal of Basic and Clinical Studies (IJBCS) 

2016; 5(1): 44-53  Tanidir IC et al. 
 

46 

 

 

 

 

Results 

 
42 patients, diagnosed with acute 

hepatitis A, were between ages of 2 and 

15, and composed of 24 male (57.1%) and 

18 female (42.9%). The mean age of 

patients was found to be 9.55 ± 3.16 years. 

Patients were classified according to the 

age range that was presented following; 3 

patients between the age group of 2-4.9 

(7.1%), 20 patients between the age group 

of 5-9.9 (47.6%), 18 patients between the 

age group of 10-14.9 (42.9%), and 1 

patient between the age group of 15-18 

(2.4%). The most frequent complaints of 

patients for admission were fatigue, icterus 

and vomiting (Figure 1). 

 
       

                       Figure 1 : Complaints of the patients 

 

 

Among the icteric patients, there 

were icterus in sclera of 22 patients 

(53.7%), slight icterus on the skin of 15 

(36.6%), and prominent icterus on the skin 

of 4 (9.8%).  

Hepatomegaly was revealed at the 

process of admission or follow-up in 38 

(95%) of 42 patients diagnosed with 

AVHA. Liver was smooth, as well as with 

blunt edge and uniform surface in all 38 

patients with hepatomegaly (100%).  The 

mean length of liver under rib was 3.9 ± 

1.95 cm, and changing between 1 and 8 cm 

in the patients whose livers were palpable 

on midclavicular line with hepatomegaly. 

The left lobe of liver under ksifoid was 

palpated in 17 patients (40.5%). Liver 

tenderness was detected in two patients 

(4.9%) during the examination.  

In the spleen examination of 

patients, traube was received as closed in 

17 patients (40.5%). The spleen was 

palpated under rib in five patients (11.9%). 

Among the patients with palpable spleen 

under rib, spleen size was average 2.00 ± 

0.82 cm (changing 1 to 3 cm) under rib at 

horizantal-plane. 12 (26.8%) of 42 patients 

with AVHA were followed up as 
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hospitilazed and 2 (4.8%) in the emergency 

department as well by attaching short-term 

intravenous fluid.  

All biochemical values of the 

patients were summarized in Table 1.  

 

Table 1: Laboratory results of the cases  

 1. Control 2. Control 3. Control 4. Control 

AST 902.3±801.9 116.2±88.9 78.1±107.7 60.8±108.8 

ALT 1127.8±750.5 245.6±192.1 104.3±163.9 67.5±153.3 

ALP 730.9±382.8 510.2±214.6 435.1±175.2 452.8±201.1 

GGT 181.7±108.5 102.6±78.5 44.6±47.9 21.1±14.3 

LDH 488.1±293.6 286.6±116.2 300.6±175.7 266.9±104.0 

T. Bil. 5.9±3.7 5.3±1.7 1.3±0.7 0.8±0.4 

D. Bil 3.8±3.2 1.4±1.4 0.5±0.4 0.3±0.2 

Koll. 241.5±126.5 229.1±72.3 181.9±50.3 156.9±33.0 

TG 209.3±77.5 242.1±111.1 157.2±120.3 107.9±52.4 

T.Prot. 6.9±0.6 7.6±0.6 7.7±0.5 7.6±0.5 

Albümin 3.7±0.6 4.0±0.5 4.3±0.3 4.6±0.3 

Hb 12.9±1.1 12.1±1.1 12.3±0.9 12.9±1.1 

MCV 80.7±10.1 83.3±7.2 82.2±4.9 82.7±4.8 

WBC 6841.6±2000.5 7800.0±2790.1 8001.4±2821.6 7351.0±1503.0 

Plt 309.0±95.5 373.4±119.5 329.9±74.1 294.7±69.4 

PT 15.7±4.7 12.9±1.7 15.4±. 14.3±1.6 

PTT 40.7±18.5 34.3±4.9 33.0±3.3 31.6±3.6 

INR 1.1±0.3 0.9±0.1 1.0±0.1 1.0±0.1 

Ferritin 205.1±223.3 118.5±83.7 70.6±62.4 29.2±17.6 
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AFP 5.2±14.9 9.7±17.3 4.3±6.0 1.6±0.8 

 

Graphs of some biochemical values 

which are clinically important were given 

in Figure 2.  

 

 

                       Figure 2: Graph of biochemical values during follow up 

 
             AST, ALT, ALP, LDH, Ferritin values 100 fold, Plt values 100000 fold reduced and INR value  

             4 fold increased for a better graphic image. 

 

As hematologic parameters were 

evaluated, thrombocytopenia in 3 patients 

(7.1%), leukopenia in 4 patients (9.5%), 

leukocytosis in 1 patient (2.4%), 

thrombocytosis in 2 patients (4.8%) were 

observed.  

INR in 10 patients (24.4%) and 

aPTT in 6 patients (14.6%) were longer 

than normal in the coagulation examination 

during presentation. INR in 1 patient 

(2.4%) and aPTT in 2 patients (4.8%) were 

found to still continue prolonged after a 

week. coagulation examinations of all 

patients were observed returning to normal 

at the end of the second week.   

The first values of ferritin were 

found high in 7 patients (18.4%), and 

second values of ferritin were high in 2 

patients (5.2%).  Third and 4th ferritin 

levels were normal in all patients. 2 of 7 

patients whose first ferritin levels were 

high followed as outpatient, as 5 of them 

were hospitalized.  

The first levels of AFP in 2 patients 

(5.4%), the second levels of AFP in 7 

patients (17.5%), the third levels of AFP in 

4 patients (9.5%) were found high, and the 

fourth levels of AFP were normal in all 

patients.  In 30 patients with outpatient 

follow-up, the first ferritin in 2 patients 

(6.7%), AFP in 1 patient (3.3%), the 
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second check values of AFP in 2 patients 

(6.7%), third value of AFP in 1 patient 

(3.3%) were within high levels.  

The first measured Ferritin values 

in 5 patients (45.5%), AFP value in 1 

patient (10%), second Ferritin check values 

in 2 patients (18.2%), AFP values in 5 

patients (45.5%), and third AFP check 

value in 3 patients (25%) were found to be 

high during the assessment of 12 patients 

who were hospitalized. 

Assessing the relationship between 

ferritin levels and application complaints 

of the patients, there was a recent story of 

AVHA in any of the relatives of the 

patients with increased first ferritin levels 

(p = 0.041). Evaluation of the relationship 

between ferritin levels and physical 

examination, treatment and follow-up 

findings of patients indicated that 

hospitalization rates of the patients with 

high first Ferritin values were higher than 

patients diagnosed with normal Ferritin (p 

= 0.014). 

In the same evaluation of AFP, it 

was indicated that higher hospitalization 

rates (p = 0.011), greater sensitivity of the 

liver (p=0.028), and necessity of more 

vitamin K application (p<0.001) were 

significantly detected in the patients with 

elevated of AFP value in comparison to 

individuals with normal AFP. In addition, 

more vitamin K application was 

significantly needed in patients with high 

values of third AFP (p=0.021). When the 

relationship between the measured levels 

of AFP and complaints of patients during 

their application was evaluated, any 

relatives of the patients with high AFP 

levels had a recent AVHA history (p = 

0.036). 

When the relationship between 

ferritin levels and laboratory results of 

patients were evaluated, a significant 

relationship between second ferritin level 

and the length of initial INR level was 

detected. The first INR values was found 

to be longer in patients with high second 

ferritin levels than the patients with normal 

ferritin levels normal (p = 0.038). In the 

analysis of the relationship between AFP 

levels and laboratory findings of patients, a 

significant the relationship between second 

AFP level and presence of being longer 

than normal of initial level of INR and 

APTT was observed. There was a 

significant elongation in initial aPTT value 

(p = 0.014) and INR value (p = 0.000) of 

the patients with high AFP levels. INR 

values of the patients whose third AFP 

levels were high in their initial admissions 

were longer than normal range (p=0.002), 

and the simultaneously measured values of 

APTT were also longer than normal range 

(p=0.048).  

 

Discussion 

 

In the analyses of medical literature 

for the studies on AVHA, it was observed 

that majority of the studies covered age 

group of children and related to 

demographic characteristics, symptoms, 

clinical and laboratory findings (13-15) 

In our study, the most common 

complaints of patients were weakness, 

fatigue, icterus, dark urine, anorexia, 

nausea, vomiting and abdominal pain. 

Laws et al were found to similar results in 

terms of frequency of complaints of mean 

age, icterus, dark urine, nausea, vomiting 

and abdominal pain (3). However, 

complaints of diarrhea and itching were 

more frequently encountered in our study 

(13).  

As medical literatures were 

examined, findings of physical 

examination as hepatomegaly and 
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splenomegaly, and the laboratory as 

thrombocytopenia and leukopenia were 

among the most frequent clinical findings 

similar to to our study (5, 13).  It was less 

frequently mentioned in the medical 

literature that a person of the family had a 

history of the passed hepatitis in terms of 

socio-demographic characteristics. In our 

study, its rate was found to be 23.8% in 42 

patients. Laws et al was reported this rate 

as 17.8% in their study, performed with 

168 pediatric patients (13). 

Some of the parameters associated 

with the clinical course of acute hepatitis 

fection have been the subject of research. 

AFP and ferritin are among the studied 

parameters (16-20). Firstly in the 1970s, 

researchers showed increased AFP levels 

in patients with acute viral hepatitis (18, 

19). Various hypotheses have been 

suggested about causes of increasing level 

of AFP for the patients with acute viral 

hepatitis clinic (6). The hypothesis were 

focused on the points that AFP might be 

secreted from hepatic cells during the 

recovery period, might be elevated as an 

acute phase reactant in response 

to hepatic injury, and protein secretion 

might be inceased by effect of AFP gene 

(6). 

   In the medical literature, there are 

two studies evaluating the relationship 

between AFP and acute viral hepatitis, 

caused by HAV and HBV.  In a study of 

Prudenziati (1984) and Zeyrek et al (2005), 

including 46 children patients whose serum 

specimens were periodically taken, 

Prudenziati did not find any correlation 

between AFP and course of the disease. 

However, Zeyrek et al found that there was 

a relationship between prognosis and level 

of AFP. The regression in AFP level to 

normal range after a first rise was reported 

in this study (15, 21). Similar findings 

which were consistent with Zeyrek et al 

were also observed in our study.   

  The study of Jagiello et al (1993) 

has been only study with HAV in the 

medical literature, including 25 

hospitalized patients treated with HAV. In 

this study, the quickly received AFP level 

was observed increased with progression 

of the disease and decreased over time. In 

addition, AFP levels in the control group 

were shown to be significantly high (17). 

AFP levels increased with progression of 

disease, and regressed to normal levels by 

the time in our study. 

The relationship between serum 

AFP levels and clinical course was 

evaluated in the study of Silver et al. AFP 

value was found high in 42% of 24 patients 

with inpatient treatment and 30% of 104 

patients with outpatient follow-up (7). In 

our study, ramdom AFP value was found 

as high in 6 of 12 hospitalized patients 

(50%) and 2 of 30 patients receiving 

outpatient follow-up (6.7%). In addition, 

the second measured AFP value was 

identified as statistically higher in the 

hospitalized patient comparison with 

patients receiving outpatient follow-up.  

According to the study of Bloomer 

et al, high level of AFP depending on viral 

hepatitis mostly occurred in the presence 

of subacute hepatic necrosis, and level of 

AFP increased according to degree of 

necrosis. AFP was reported to be 

associated with severity of the disease (19). 

In our study, necessity of vitamin K, 

regarded as an indirect indicator of liver 

damage, the presence of the sensitivity of 

the liver and significant relationship 

between elongation of coagulation tests 

and the measured second AFP level were 

compatible with these findings. 

In the study performed by Zeyrek 

and colleagues, a significant difference 
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was not found between AFP and gender, 

age, changes of biochemical parameters in 

the patients. As a result of this study, there 

was no relationship between AFP level and 

course of the disease. After the study was 

examined according to its method, there 

was an attracting point that value of second 

measured AFP was received from patients 

after 3 weeks (15). In our study, AFP 

levels rose in initial week, and the decline 

was started at the beginning of second 

week.  

A relationship between level of the 

second measured AFP and hepatic 

sensitivity was determined as a result of 

our study (p = 0.028). This situation which 

was not mentioned in the medical literature 

before was associated with self-renewal 

capacity of liver tissue, necrosis and 

inflammatory response. In our study, 

existing of the elevated second AFP levels 

supported our approach that there was a 

significant relationship between 

application of vitamin K and treatment by 

hospitalization. 

            Ferritin is another parameter related 

to the clinical course of acute hepatitis 

infection, as well as AFP (16-21). In the 

medical literature, there is no study directly 

examined the relationship between ferritin 

and hepatitis A. In the limited number of 

studies, the association with biochemical 

conditions of patients, presented with 

clinic table of acute viral hepatitis, was 

investigated rather than their clinical 

course without discrimination by reason 

(22). 

            In the study of Milman et al (1984), 

ferritin, iron, and iron binding capacity 

parameters of 6 patients with acute viral 

hepatitis (3 Hepatitis A and 3 Hepatitis B) 

were evaluated from application time 

throughout the recovery period in the 

series of equally spaced measurements 

(22). Ferritin was determined high in 

compliance with biochemical parameters 

such as ALT, AST, ALP, and total 

bilirubin at the beginning of the disease.  In 

the current study, blood ferritin levels were 

compared with laboratory values of 

patients, but not with clinical conditions of 

patients. Nevertheless, investigators stated 

that its serum value reflected liver necrosis 

due to storage in the liver, and higher 

ferritin values  in patients with liver injury 

was reasonable (22, 23). In another study, 

serum ferritin levels and transferrin 

saturation were appeared as increased in 

non-alcoholic fatty liver (24). 

            Levels of first measured ferritin and 

3rd measured AFP in this study were 

identified as significantly higher than other 

patients (p=0.041 and p=0.036). Detection 

of AFP and ferritin values higher than 

others in this group of patients indicates 

more severe clinical course of patients with 

AVHA infection. This situation may be 

associated with properties of strain or 

serotype of HAV. In our study, applicaton 

of four brothers in a family to our clinic 

with short time periods and appliying 

treatment and follow-up of three as 

inpatient supported this opinion. 

            Both ferritin and alfafetoprotein are 

important parameters that they give 

predictive information related to clinical 

course of acute viral hepatitis A disease in 

its different periods. 
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