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Abstract

Geographical distribution of Hepatitis-B, both acute and chronic caused by the hepatitis-B virus (HBV) 
has always been attracting attention worldwide. Prevalence of HBV does vary among genders and ages 
while symptomatic and asymptomatic are not uncommon. The present research involved assessment of 
three different parameters i.e. four liver enzymes, hematological and serological factors in 91 patients 
(70 male and 21 female) compared with 28 control counterpart (23 male and 5 female) admitted a 
private Medical laboratory in Kirkuk province. The arithmetic values of the 4 main liver enzymes, 
Alanine Trans-Aminase (ALT), Alkaline phosphatase (ALP); aspartate transaminase (AST) and Gamma-
Glutamyl transferase (GGT) showed significant increase (p≤0.05-0.001) in Hepatitis-B patients in 
comparison with their counterpart healthy individuals. An insignificant differences was detectable in 
both WBC and Hb% values meanwhile significant increases (20-25 folds) elevation was detected in 
the total serum bilirubin (TSB) of HBV patients. Variations in the values of these enzymes, particularly 
ALT enzyme, was also prominent between the genders e.g. in male patients were comparable with their 
counterparts female. The values of the enzyme ALT, particularly in female hepatitis, were four folds 
higher than males; however, other enzyme showed lesser value variations ranged between significant to 
insignificant. It is conclude that regular check-up of these enzymes deems necessary for personal health 
purposes of HBV patients.

Introduction
Hepatitis, a general term that refers to 

inflammation of the liver caused by a variety 
of different viruses i.e. hepatitis A, B, C, D 
and E is a homologous serum jaundice [1,2]. 
The Hepatitis-B, particularly, is a serious but 
common infectious disease of the liver, affects 
millions of people worldwide caused by the 
Hepatitis-B virus (HBV) that lead to both 
acute and chronic infection [3], meanwhile, 
deaths resulting from acute stage HBV 
infections, yet, are rare [4]. Initial infection 
of HBV, could be asymptomatic while others 
might be symptomatic that appear within 30-
180 days following infection. Symptoms, 
may include a rapid onset of sickness with 
nausea, vomiting, yellowish skin, fatigue, 
dark urine, and abdominal pain [5]. The 
diagnosis is usually confirmed by testing 
the blood for parts of the virus and/or for 
antibodies against the virus [6]. Transmission 
of the virus occur either via intravenous drug 
use, sexual intercourse, working in healthcare, 
blood transfusions, dialysis, tattooing, living 
with an infected person, travel in countries 
with high infection rates, and living in an 
institution [7]. Cirrhosis and liver cancer 
are responsible for most HBV-related deaths 

[8]. Since 1982, the HBV infection has been 
preventable by vaccination while the vaccine of 
hepatitis-B had between 98% and 100% impact 
in preventing infection by 2022 [8]. In 2019, 
an estimated 296 million people (3.8%) of 
the global population, had chronic hepatitis-B 
infections while another 1.5 million developed 
acute infections that year, with a total of 
820,000 deaths occurred as a result of HBV 
[9]. The disease is most prevalent in Africa 
(affecting 7.5% of the continent’s population) 
and in the Western Pacific region (5.9%) [10]. 
Infection rates are 1.5% in Europe and 0.5% in 
the Americas and is estimated that, about a 30% 
of the world's population have been infected 
with HBV at one point in their lives [8,9]. The 
virus interferes with the functions of the liver 
while replicating in hepatocytes. The immune 
system is then activated to produce a specific 
reaction to combat and possibly eradicate 
the infectious agent. As a consequence of 
pathological damage establishes and the liver 
becomes inflamed. HBV may be the cause 
of up to 80% of all cases of hepatocellular 
carcinoma worldwide, second only to tobacco 
among known human carcinogens [11]. HBV 
transmitted through percutaneous or parenteral 
contact with infected blood, body fluids, other 
viruses, are larger and cannot cross the placenta 
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to infect the fetus unless via maternal-fetal broken barrier e.g. 
via amniocentesis [7].  Infected pregnant women with HBV can, 
yet, transmit the disease to their babies at birth. Whenever, babies 
are not vaccinated at birth, many of them may develop lifelong 
HBV infections, others may develop liver failure or liver cancer 
later in life. Sexual intercourse with multiple partners or with 
persons who have multiple partners can be dangerous [9].

National programs had made the hepatitis-B vaccine available 
for infants in 190 countries by the end of 2021 [12]. To further 
prevent infection, the WHO recommends testing all donated 
blood for hepatitis-B before using it for transfusion. Using 
antiviral prophylaxis to prevent mother-to-child transmission is 
also recommended, as is following safe sex practices, including 
the use of condoms [13]. In 2016, the WHO set a goal of 
eliminating viral hepatitis as a threat to global public health 
by 2030. Achieving this goal would require the development 
of therapeutic treatments to cure chronic hepatitis-B, as well as 
preventing its transmission and using vaccines to prevent new 
infections [14].

Since the development of jaundice, the characteristic feature 
of liver diseases, a correct diagnosis can only be made by testing 
patients’ sera for the presence of specific anti-viral antigens 
or  antibodies. Of the many viral causes of human hepatitis 
few are of greater global importance than HBV. The severe 
pathological consequences of persistent HBV infections include 
the development of chronic hepatic insufficiency, cirrhosis, and 
hepatocellular carcinoma (HCC). Plus, infection occurs very 
often in early childhood when it is asymptomatic and often leads 
to the chronic carrier state. More than 2,000 million people alive 
today have been infected with HBV at some time in their lives. 
Of  these, about 350 million remain infected chronically and 
become carriers of the virus [15]. According to WHO reports, 
75% of the world’s population live in areas where there are high 
levels of infection. Every year there are over 4 million acute 
clinical cases of HBV, and about 25% of carriers, 1 million 
people a year, die from chronic active hepatitis, cirrhosis or 
primary liver cancer. 

Biochemical and serological studies on hepatitis-B in Iraq 
are scanty and almost local e.g. within the hospitals and private 
laboratories. The present research provides biochemical and 
serological data on hepatitis-B victims, from both genders, 
admitted private laboratories for checkup or treatment in Kerkuk 
city, Iraq.

Materials and methods 
This research has involved analysis of the biochemical 

parameters of 91 patients (70 male and 21 female) and their 
counterparts of 28 control healthy individuals (21 male and 5 
female) residents in Kirkuk province. Three mL blood samples 
from people infected with hepatitis-B virus (HBV) were 
collected from the peripheral blood for assay and analysed using 
apple spectrophotometer. Enzymatic assays were performed 
using kits Roche-Germany COBAS C35. The blood samples 
were separated using centrifuge at a speed 3,500/minute. Only 
1.5 mL from serum samples were added on to the kit of COBAS 
C35. Serum samples were incubated for 5 minutes inside the 
system and the results were collected in 5 minutes. The enzymes 
(ALP, ALT, AST, GGT and TSB) are selected using the knobs 
of the system itself and five samples of the sera were placed in 
for each enzyme. By the spectrophotometer, the values of the 
enzyme are determined upon the amount of colour absorbed i.e. 
the lighter the colour the low values and the darker the higher 
values. These values are linked with printer and monitor where 
they could be both read and printed.

Assay of enzyme levels
An in vitro test for the quantitative determination of alanine 

aminotransferase (ALT) in human serum on Roche/Hitachi 
COBASc systems was done. ALT catalyses the reaction 
between L-alanine and 2-oxoglutarate. The pyruvate formed 
is reduced by NADH in a reaction catalyzed by lactate 
dehydrogenase (LDH) to form L-lactate and NAD+. The rate 
of NADH oxidation is directly proportional to the catalytic 
ALT activity which was determined by measuring the decrease 
in absorbance. The ALT Test included R1 ALT, IFCC. Reagent 
1,2-Oxoglutarate 15 mmol/L, L-Alanine 500 mmol/L; LDH > 
600 Ul/L; NADH <0.18 mmol/L; Tris Buffer 100 mmol/L; pH, 
7.50±0.1, at 30°C. Bio-statistical methods using SPSS software 
was adopted to obtaine the arithmetic means, standard deviation 
(±sd) as well as p-values to demonstrate the differences between 
the parameters of hepatitis-B patients and control. Significant 
differences ranged (p≤0.05-0.001) and insignificance (NS) 
elevation (p≥0.05) are used to denote the degree of difference in 
the changed levels of parameters.

Samples/No.
& T-Test

ALT±Sd
(IU)

ALP± Sd
(IU)

AST±Sd
(IU)

GGT±Sd
(IU)

Patients (n=91) ±313  1220 143±70 152±80 60±16
Control (n=28) ±9.336 ±31.894 ±11.429 37±13.6
Probability test (p≤0.05) 0.028* 0.00026** 0.0257* 0.010*
Patients/Male (n=70) ±1411073 ±70 138 ±85 155 61±15.7
Control/Male (n=23)   9.7 36± ±27.3 92 ±1025   ±1335
Probability test (p≤0.05) 0.0116 0.0014** 0.006** 0.035*
Patients/Female (n=21) 1736±728   162±71 141±58.1 61±17.5
Control/Female (n=5) 37±7.6 104±51 41±2.3 45±15.6
Probability test (p≤0.05) 0.021* 0.050* 0.00057** 0.0014*

Table 1. The arithmetic means, standard deviation (±sd) and p-values show the differences between the parameters of hepatitis-B patients and 
control analyzed using SPSS software. Stars refer to denote the significant differences (p≤0.05-0.001) and (NS) denotes insignificance elevation 

(p≥0.05).
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Results
Ages of the patients, from both genders, admitted private 

laboratories for checkup appeared wide and extended between 
18-89 years old. Almost all showed late stage of infection due to 
the values of the enzymes being measured.

Serological tests
The arithmetic mean values of the liver enzymes in total 91 

hepatitis-B patients: Alanine Trans-Aminase (ALT), Alkaline 
phosphatase (ALP); aspartate transaminase (AST) and Gamma-
Glutamyl transferase (GGT) as well as total serum bilirubin 
showed dramatic and significant (p≤0.05-0.001) elevation 
in Hepatitis-B patients in comparison with their counterpart 
control or healthy individuals ranged from 2-24 folds with the 
highest in ALT (Table-1). Such significant increases were also 
prominent between genders with the highest in ALT of female 
(47 folds). The values of the enzyme ALT, particularly in female 
hepatitis, were nearly twice higher than males ranged between 
insignificant to highly significant in AST enzymes. Other 
enzymes, ALP, AST and GGT have displayed almost twice 
elevation (Figs 1-5). 

Using spectrophotometer specific the values of total serum 
bilirubin (TSB) in (mg/dL) showed significantly (14 folds) 
general increase (p≤0.003) as well as between male (11 folds) 
and female patients (25 folds) with (p≤0.014) in comparison 
with their counter parts, respectively (Fig. 6 and 7). 

Blood parameters
A significant increase (p≤0.01-0.032) in the rate of WBC in 

both gender patients was detectable (7.5x109/dL) in comparison 
with their control counterparts (7.2x109/dL), respectively. A a 
mild significant increase in the WBC in male patients (7.7x109/
dL) vs. (6.7x109/dL) meanwhile, an insignificant differences was 
noticed in female patients (7.5x109/L) vs (5x109/L), respectively 
(Table-2). The percentage of Hb% had slightly, but significantly 
elevated in the total patients (both genders) (14.2±3 g/dL vs 
13.2±2.2) in control while no differences were detectable when 
considered separately (Figs 8-9).  

Figures 1&2.  Elevated levels of 4 enzymes in the HBV patients. Note 
the significant difference between the two genders regarding the 

ALT enzyme and comparison of ALT  level between male and female 
patient.

Figures 1&2.  Elevated levels of 4 enzymes in the HBV patients. Note 
the significant difference between the two genders regarding the 

ALT enzyme and comparison of ALT  level between male and female 
patient.

Figures 5. Comparison of GGT  level between male and female 
patient.

Cases WBC(109/L) Hb (g/dl) TSB (mg/dl)
Patients (n=91) 7.5 ± 4 14.2±3 5.6±1.0
Control (n=28) 7.2 ± 2 13.2±2.2 0.4±0.3
Probability test 
(p≤0.05) 0.03* 0.017* 0.0003**

Patients/male 
(n=70) 7.7 ± 5 13.82±2.2 4.5±1.9

Control/male 
(n=23) 6.7 ± 6 13.8±2 0.4±0.3

Probability test 
(p≤0.05) 0.01* (NS) 0.014*

Patients/Female 
(n=21) 7.5±3 13.1±4 9.8±3

Control/Female 
(n=5) 7.4±2.1 12.1±2 0.38±0.33

Probability test 
(p≤0.05) (NS) (NS) 0.029*

Table 2. The arithmetic means, standard deviation (±sd) and p-values 
show the differences  between the parameters of hepatitis-B patients 
and control analyzed using SPSS software. Stars denote the signifi-
cant differences (p≤0.05-0.001) and (NS) denotes to insignificance 

(p≥0.05).   

Figures 6&7.  The values of WBC, Hb% and TBS of both genders, 
male and female. Note the significant increase in the TSB values in 
female compared to males and comparison of WBC level between 

male and female patient and control.
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Discussion
Generally, the stability in health is linked to the homeostasis of 

body organs including all enzymes i.e. liver kidney, adrenal and 
others. These enzymes may punctuate up and down according 
to  status of homeostasis although not always [16]. Biochemical 
methods represents the most useful ways in assessing the impact 
of various diseases in human. Chronic infection with HBV, may 
sometimes be asymptomatic leading to cirrhosis over a period 
of several years. Hence, 'no apparent symptoms' status does not 
mean a healthy status of an individual but rather a dormant stage, 
which could announce, at later stages, leading to symptomatic 
[17]. In general, infection with HBV dramatically increases the 
incidence of hepatocellular carcinoma (HCC) which represent 
an approximately 50% of general hepatocellular carcinoma 
cases [18,19]. 

It has also been noted that rate of prevalence varies from 
country to another pending on various factors. In moderate 
prevalence areas where 2-7% of the population is chronically 
infected, the disease is predominantly spread horizontally, often 
among children, or vertically [20]. China’s HBV infection 
rate is classified the highest, with an infection rate of 6.89%, 
of the moderate prevalence as of 2019 [21]. In India, the HBV 
prevalence is also moderate, i.e. between 2-4% [22]. However, 
other countries with low HBV prevalence include Australia 
(0.9%) [23], and those in the European Region with an average 
1.5% [9]; and most countries in North and South America have 
an average of 0.28% [24]. Such variation in the prevalence may 
imply other factors i.e. gene variations, environmental, social, 
cultural and health education. The function of ALT in converting 
alanine into pyruvate, for cellular energy production [12] with 
a normal range (7-55 IU/L) is one of main liver enzyme that 
mainly found mainly in liver, and perhaps in other parts of 
human body. The ALT blood test is often included in both, liver 
and comprehensive metabolic panel, where healthcare providers 
in the Western countries and state hospitals in the middle eastern 
countries consider to assess the liver health. The importance of 
enzymatic analysis, therefore, represents the pre-diagnostic tool 
to assess the liver health condition and to measure the impact 
condition e.g. damage of the HBV to hepatocytes. The ALT leaks 
from the hepatocytes when infected [17].The ALT, particularly, 
is commonly used as a way of screening for liver disorders 
but other expected interpretation has also been valid. The high 
levels of ALT in the blood, found in this project, may indicate 
some damage to the liver and/or a liver condition. To confirm 
such a conclusion histological methods are required to study the 
architecture of the hepatocytes and carry out further biochemical 
and immunological tests. Other etiology of high ALT include 
obesity, anorexia, biliary disease, muscle damage and disease, 
heart attack, hypothyroidism, and infections and diseases that 
can impair liver function [25]. Alcohol breakdown produces 

free radical which damage hepatocytes and increase levels of 
inflammatory markers [26]. Excessive alcohol consumption 
leads to death of hepatocytes indicated by elevated levels of ALT 
ranges of ALT values showed reference specificity in patients 
(0-40 IU/L) [27,28]. Etiology of HBV cases of this project are 
not studied due to some social reasons as patients were reluctant 
to disclose private information to GPs or researchers. Most of 
these patients were smoker and had other diseases too. A very 
few patients have died during the course of study. In human, 
the test results should always be interpreted using the reference 
range from the laboratory that produced the result as well as 
gender difference [29]. 

Bilirubin, is an orange-yellow pigment that occurs normally 
when part of the RBC breaks down. The liver takes the bilirubin 
from the blood and changes its chemical make-up so that 
most of it is passed through as bile. Elevation of the bilirubin 
levels attributes to either the RBC are breaking down at an 
unusual rate or that liver is not breaking down waste properly 
and clearing the bilirubin from the blood [30]. Another option 
is presence of  a problem somewhere along the pathway that 
transports the bilirubin from liver into the stool. In children 
and adults, doctors use it to diagnose and monitor liver and bile 
duct diseases which may refer to the possibility of cirrhosis, 
hepatitis, and gallstones. It’ll also help determine the sickle 
cell disease or other conditions that cause hemolytic anemia. 
High levels of bilirubin can cause a yellowing of the skin 
and eyes, a condition doctors call jaundice. The bilirubin test 
involves measurement of amount of bilirubin in the blood and 
is used to help find the cause of health conditions like jaundice, 
anemia, and liver disease. In this project the range of a total 
serum bilirubin (TSB) elevation ranged between 11-25 folds in 
comparison with control. The elevation in TSB clearly confirms 
the liver disorder in HBV patients e.g. cirrhosis or even anemia 
which are not checked in this report. A regular health check-
up is recommended to everybody in the society to conduct for 
personal and public security. The CBC is also recommended to 
check the blood parameters which could well be affected when 
liver enzymes are elevated. 

Conclusion
It is concluded that ALT, GGT and TSB are elevated during 

chronic or/and severe hepatitis-B infection to indicate an 
unhealthy condition of liver where each individual should 
regularly have a check up on. The HBV is irrelevant to ages nor 
to gender and nobody is safe of its impact. There is no conflict of 
interest neither between other parties nor among the co-authors.
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