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Abstract  

Hepatitis B virus (HBV) is one of the most prevalent pathogens in the world and infection with this 

virus is a serious threat for public health. The pathogenesis of HBV depends on the critical interplay 

between viral and host factors  . 

  Test 88 samples for the detection of serological markers using ELISA and PCR technique for 

positive HBsAg. Regarding population group (HBsAg) positive, the seroprevalence rate of HBsAg, 

anti-HBs, anti-HBc IgM, HBc Total  HBeAg , anti-HBe and HBV DNA were 25%, 5%, 12%, 10%, 

9%, 17% and 22%  respectively. In this study, hepatitis was diagnosed with the following tests 

HBsAg, anti-HBs, anti-HBc IgM, anti-HBc total using the ELISA device. HBV DNA was also 

tested using PCR. To determine the stage of the disease, the HBeAg, anti-HBe and ALT test was 

added and the stages of the disease were Chronic HBV, Acute HBV, Incubation period, Recovery 

stage, Window stage, false positive and carrier stage 36.36%, 25%, 17.07%, 15.90%, 2.27%, 2.27 

% and 1.13% respectively. 

Keywords: Hepatitis B, HBs Ag, Anti HBs, Anti HBe, HBV DNA, Diwaniya – Iraq. 

Introdaction 

Hepatitis B Viruses, an enveloped DNA virus 

of Hepadnaviridae family, has genome size of 

3.2kb (1). Hepatitis B virus belongs to the 

Hepadnaviridae family, genus 

Orthohepadnavirus and has a partially double-

stranded circular DNA genome of 3.2 kb, with 

four overlapped open reading frames (ORF) 

(2). Hepatitis B virus (HBV) is a global public 

health problem. It is reported that 2 billion 

people have exposed and 350 million people 

chronically infected with HBV. The chronic 

infection further lead to cirrhosis and 

hepatocellular carcinoma (HCC), resulting into 

one million deaths worldwide annually (3).In 

human, HBV infection can be influenced by 

some of major factors such as existence of 

various genotypes, mutant species and immune 

status of the host (4). The major route of 

transmission of HBV is perinatally from 

hepatitis positive chronically infected mothers 

or via early horizontal transmission from close 

contact with immediate family members or 

sexual contact. HBV is survival for 6 months at 

room temperature and 7 days at 44°C. 

Genotype of Hepatitis B virus appears to play 

an important role in host viral interactions 

influencing clinical symptoms progress (5).The 

virus uses reverse transcription to copy its 

DNA genome during HBV replication. 

However, this HBV polymerase lacks proof 
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reading ability, allowing mutations to occur 

which leads to a heterogeneous population of 

HBV (6). HBV genome seen to play a vital role 

in different outcome of this infection (7). 

Mutations in HBV surface (S), pre core (PC) 

and basal core promoter (BCP) genes are 

observed frequently in HBV infected patients 

and these mutations are associated with the 

clinical outcomes of HBV disease (8).Hepatitis 

B virus has been classified as having 10 

genotypes (A-J), and subgenotypes have been 

reported for four of these, i.e., A-D, F and I (9). 

The geographical distribution of HBV 

genotypes is as follows: A (subgenotypes A1-

A6) in Asia, Africa, Europe and America; B 

(subgenotypes B1-B9) in Asia, Oceania and 

Canada; C (subgenotypes C1-C16), prevalent 

in Asia and Oceania. Genotype D 

(subgenotypes D1-D9) has a global 

distribution(10). Occult HBV infection is 

defined as the persistence of HBV DNA 

(primarily in the liver tissue or, in some cases, 

in the serum) in HBsAg-negative individuals 

(11). HBV infection is generally diagnosed 

when the circulating HBsAg is detected 

serologically. However, recent progress in 

molecular-based technologies, such as PCR-

based methods,(12).Furthermore,in HCV-

infected patients, occult HBV infection can 

worsen the course of HCV infection (13). 

     Materials and Methods  

This study included of individuals sample 

collection 

 -Samples were collected from patients and 

healthy patients to Diwaniyah Teaching 

Hospital in Diwaniyah, Iraq before surgery and 

before marriage, It also collected from blood 

donors. 

  Patients Group 

HBsAg was examined for (23123) of patients 

who be referred to the Diwaniyah Teaching 

Hospital prior to performing surgical 

procedures ,pre marriage investigation   and 

blood donors, which is followed as 

prophylactic program against hepatitis B in 

Iraq. for the period January 2017 to July 2017 

and included ages of 15-82  years. The number 

of male (15344)  and female (7779). 

Laboratory tests 

      A volume of 5 ml of fresh blood was drawn 

from every theme, collected in a sterile plastic 

tube, left to clot at room temperature (20-25°C) 

for clotting. then centrifuged at 2000 rpm for 

10 minutes, then serum was collected in sterile 

and separated in to (2 tube for each sample) 

and stored at -20°C until use. The rest serum 

was kept frozen at -20°C for determination of 

ELISA tests (HBsAg, anti-HBsAb, HBeAg, 

anti-HBeAb, anti-HBcIgM and anti-HBcAb 

total ) and DNA extraction for   PCR technique. 

every part of material (reagent and sera) were 

allowed to stand at room temperature before 

use. every one other samples were subjected  

examination by:- 
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Bioelisa HBsAg kit 96 test, Bioelisa anti- HBc 

IgM kit 96 test, Bioelisa  anti-HBc total kit 96 

test, Bioelisa HBe Ag and HBe Ab kit 96 kit 

and Bioelisa anti-HBs kit 96 test (Foresight 

USA) 

Stripe for liver enzyme (ALT Germany),Kit for 

detection of HBV DNA (Ab Analitica Italy)and 

 DNA Extraction Kit 100 test(Geneaid USA ). 

Results 

This study attempted to determine detection of 

HBsAg as a diagnostic test of HBV infection in 

Al- Diwaniya-Iraq. And determination of 

different stages the disease . As a risk  group 

selected from many attendants for hospitals and 

health centers before surgery, before marriage, 

and blood donors. 

 Total test of 23123 serum samples were 

collected from patients and blood donors. 

The number of positive samples to examine 

HBsAg (88 sample) of the total samples 

examined, males (45) and females (43) ranged 

between 15-82 years, (the study sample).  

Retest 88 sample of positive HBsAg tested for 

the detection of serological markers using 

ELISA and PCR technique. Regarding 

population group HBsAg positive,the 

seroprevalence rate of HBs Ag, anti-HBs, anti-

HBc IgM, anti-HBc Total,  HBe Ag, anti-HBe 

and HBV DNA were  25%, 5%, 12%, 10%, 

9%, 17% and 22%  respectively from total test 

positive marker (format 1).The HBs Ag found  

in 15-82 years ages. Moreover males had 

higher positive HBs Ag marker than female 

(male: female ratio1.04-0.96), (format2). 

Regarding seroprevalence of  HBs Ag, a non-

significant. The high incidence of hepatitis B 

was observed for the middle age groups from 

15 years to 44 years and the seroprevalence of 

HBs Ag in age groups   45-54, 55-64, 65-74 

and 75-84 years old were decreased  11.36%, 

6.81%, 5.68%, and 4.54%  respectively (table 

1).  These results of seroprevalence of HBV 

markers among population in present study 

categorized Iraq under low endemicity area  

0.38%  (table 2). anti-HBs  the highest age 

group  45-55 years  and the highest anti-HBc 

IgM was observed in the age group  35-44 

years  and lowest found in the age group of  75-

84  years. While the anti-HBc total was 6.81% 

found in two age groups  25-34    and  45-54  

years    and the lowest ratio was in the age 

group 65-74 years. The highest rate of anti-

HBe in the age group  35-44 years  was 13.63% 

and the lowest rate is 3.40%  in the age group  

55-64 years . Shows that high positive anti-

HBe in the average population of Al-

Diwaniyah-Iraq aged between  25 to 54 years. 

The virus activation  HBeAg Positive , the 

highest rate in two age groups  35-44  and  75-

84 years  was 10.22%  and the lowest was   in 

the age groups  55-64 and  65-74 years .The  

positive sera HBV DNA for 66(74%) patients 

from 88 Positive sera HBsAg. The highest 

HBV DNA percentage in the age group  35-44 

years  was 18.18%  and the lowest in the age 

groups 65-74 years  and  75-84 years  were 
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4.54% for both of them (table 1).The married 

patients 68 (77.27%) showed high  significance 

than single patients  22 (22.73%) in acquiring 

the infection and the Higher percent 48 

(54.54%) of both phases of patients have 

history of surgical operation, and 40 (45.46%) 

no history of surgical operation. In this study, 

the proportion of patients with hepatitis B  

blood transfusion 49 ( 56%), which is less than 

the proportion of non- 

blood transfusion, which amounted to 39 ( 44%) 

(Table 3). 

In this study, hepatitis was diagnosed with the 

following tests (HBs Ag, anti-HBs, anti-HBc 

IgM, anti-HBc total) using the ELISA device. 

HBV DNA was also tested using PCR. To 

determine the stage of the disease, the HBe Ag, 

anti-HBe and ALT test was added and the stages 

of the disease were Chronic HBV, Acute HBV, 

Incubation period, Recovery stage, Window 

stage, False positive and carrier stage   

(37%,25%,17%,16%,2%,2% and 1%) 

respectively, (Format 3) 

 

 

 

Format(1)   Seroprevalence of  HBV markers and molecular technique result  among population in Al- 

Diwinyia-Iraq 

 

 

Format(2) Seroprevalence of HBV markers among in Al-Diwanyah  of Iraq according to the sex. 

 

HBV DNA 
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 Diwanyah  of Iraq-among in Alstage  HBVdetection of  Format(3) 

 

Format(4) Seroprevalence of HBsAg and HBV DNA markers among in Al-Diwanyah of Iraq 

 

 

Format(5)Seroprevalence of HBsAg(-ve) and HBVDNA(+ve) markers among in Al-Diwanyah  of Iraq   . 
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Format (5): HBV DNA in patient's serum by  PCR. HBV DNA bands obtained by   PCR, on 3% agarose 

gel at 100 v. for 45min. M: Molecular weight of marker (501 bp),  PC:Positive Control , NC:Negative 

Control. 1- 5: DNA bands  Positive (258bp). 

 

 Table (1): Seroprevalence of HBV marker and HBV DNA  mong normal population according to the 

seven age groups 

 

 

 

Table (2): Seroprevalence of HBsAg marker in normal population 

No.of individuals tested HBsAg Positive 

No % 

23123 88 0.38 

 

Age 

group 

HBsAg Anti-HBs Anti-HBc IgM Anti-HBc 

total 

HBeAg Ani-HBe HBV DNA 

No % No % No % No % No % No % No % 

15-24 13 14.77 3 3.40 8 9.09 4 4.54 7 7.95 8 9.09 12 13.63 

25-34 18 20.45  2 2.27 7 7.95 6 6.81 5 5.68 11 12.5 13 14.77 

35-44 18 20.45  2 2.27 9 10.22 4 4.54 9 10.2

2 

12 13.6

3 

16 18.18 

45-54 8 9.09  4 4.54 7 7.95 6 6.81 4 4.54 7 7.95 10 11.36 

55-64 5 5.68  0 0 4 4.54 4 4.54 1 1.13 3 3.40 7 7.95 

65-74 5 5.68  3 3.40 3 3.40 1 1.13 1 1.13 4 4.54 4 4.54 

75-84 3 3.41  2 2.27 1 1.13 2 2.27 9 10.2

2 

 4 4.45 4 4.54 

total 70 79.54 16 18.1

8 

39 44.31 27 30.6

8 

36 40.9

0 

49 55.6

8 

66 75 
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Table (3)Marker HBs Ag Positive among married, surgical and blood transfusion 

HBsAg Positive 

Married 68 (77.27%) 

No married 20(22.73%) 

History of surgical 48 (54.54%) 

No history of surgical 40(45.46%) 

blood transfusion 50(   56.82%) 

  non- blood transfusion 38(     43.18%)  

 

Table(4 )Primary and secondary tests to diagnose/monitor hepatitis B virus (HBV)infection 

Marker Incubati

on 

period 

Acut

e 

HBV 

Recove

ry of 

HBV   

Chron

ic 

HBV 

Carrie

r 

HBV 

Wind

ow 

perio

d 

False 

Positi

ve 

Vaccinati

on 

HBsAg ± + – + + - - –  

Anti-HBs – – + – - - - + 

Anti-HBc-

Total 

– ± + + + ± + – 

Anti-HBc-

IgM 

– + – ±  - + - – 

HBeAg ± + – ± - - - – 

Anti-HBe – – ± ±   + ± - – 

HBV-DNA   ±  + ±  +  - + - – 

 

 Discussion  

The meaning of the present study may emerge 

from the fact that   HBV  infections represent a 

worldwide epidemic. Iraq was ranked in the 

intermediate region of endemicity similar to 

other East Mediterranean countries(14). these 

results showed  important correlation (P > 0.05). 

As the prevalence of HBsAg among adult age 

groups may go back to blood, blood products 

transfusion or other horizontal risk factors such 

as sexual transmission alike to many developing 

countries  (15). The high occurrence of hepatitis 
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B was observed for the middle age groups from 

15 years to 44 years, while the lowest incidence 

was the age groups greater than 50 years. The 

present study consistent with results of post 

studies that showed the rate of hepatitis B  

higher in age 25-50 years, and less hepatitis B in 

age better than50 years (16). The highest rate of 

anti-HBc Igm was observed in the age group 

(35-44 years) was 10.22% and 1.13% were 

found in the age group of 75-84 years, this 

results similar with other results were reported, 

since,(17).Other researchers were reported 

(3.4%) in Iraq (18). (5.1%) reported by Zahn, et 

al in Iran(19). The anti-HBc total was 6.81% 

found in tow age groups 25-34   and  45-54 

years old  and the lowest ratio was in the age 

group 65-74 years. Which if present denote 

preceding or current infection with the virus( 

Sadik A.S. et al)  (20). For HBe Ag, the highest 

rate in two age groups 35-44   and  75-84 years  

was 10.22% and the lowest was   in the age 

groups  55-64 years . He stressed , HBV 

reactivation in HBs Ag-positive patients is a 

common complication, occurring in 21–53% of 

HBV carriers who receive cytotoxic agents or 

immunosuppressant's, and may yield to acute 

hepatitis and even hepatic failure (21). The 

results showed a positive sera HBV DNA for 66 

(74%) patients from 88 Positive sera HBs Ag. 

The highest HBV DNA percentage in the age 

group  35-44 years  was 18.18% and the lowest 

in the age groups  65-74  and  75-84 years  were 

4.54% for both of them. HBV viral load 

measuring is a very important instrument for 

monitor HBV infected patients (22), indicate 

that the PCR technique is more sensitive and 

dependable than the ELISA technique. The 

hepatitis B surface antigen (HBs Ag) is most 

often used to screen for the presence of this 

infection. It is the first detectable viral antigen to 

show during infection. But  near the beginning 

in an infection, this antigen may not be present 

and it may be untraceable later in the infection 

as it is being cleared by the host (23). The 

obtain results confirm the great importance of 

the PCR system in correctness and reliability of 

detection and diagnosis of hepatitis viral 

infection during the cancelation of the antigen 

‗‗window period‖ of hepatitis B infection(24). 

He sex differences among population could be 

explained on the foundation that males may 

have a better chance to come in contact with 

danger factors of HBV than females, or alcohol 

intake being common in males that may develop 

the liver damage caused by HBV infection(25). 

Married patients 68 (77.27%) showed high  

significance than single patients 20(22.73%) in 

acquiring the infection. In low prevalence areas 

sexual transmission is the major rout of 

transmission. about 40% of new HBV infections 

in the United States is considered to be 

transmitted via heterosexual contact, and 25% 

happen in men who have sex with men(26),(27). 

 Position in many countries of the world, 

particularly in underdeveloped countries. Most 

common source of spread of these infections is 

through the use of unsterilized syringes or 

instruments especially dental instruments or 
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unimpeded blood transfusion (28),(29). Agreed 

the lack of interaction of hepatitis B sero 

positivity with other risk factors that are better 

common in males, particularly alcohol 

consumption and smoking, the multivariable 

adjusted population-attributable risks for 

hepatitis B (66.7%) and smoking (25.1%) 

accounted for the majority cases, and we found 

small indication of a combined contribution 

(30). Some surveys of voluntary blood donors 

have shown marked local variations in the 

prevalence of (HBV)(31). Blood transfusion 

continues to cause hepatitis B in countries 

where giver blood is not screened for HBsAg. 

Transmission is more likely with blood from 

paid donors than from volunteer blood(32). In 

the U.S.A and other developed countries, 

transfusion acquired hepatitis B is rare because 

of the testing and removal of  HBV 

contaminated donor blood(33).Atotal of 88 

serum samples from apparently healthy 

population , who were Positive to HBsAg 

marker underwent for additional investigations. 

As shown in (format 4). 70 (79.54%(  of  HBs 

Ag positive,18 (20.46 %) of HBs Ag negative, it 

was detected 16 (18.18 %) with  anti-HBs 

positivity, this result displayed a previous HBV 

infection and immunity to hepatitis B, whereas 

66 (75%) were positive to HBV DNA and 

22(25%) ware negative, those possibilities 

contain HBV, infection in remote past; ―low-

level‖ HBV carrier; ―window‖ between 

vanishing of HBsAg and appearance of anti-

HBs(34).Also detection of HBV DNA among 

HBs Ag negative was investigated .2 (12%) 

sample frome 15 sample of HBsAg negative  of 

this group was positive for HBV DNA (format 

5), which signified for attendance of the virus, 

despite the non attendance of HBs Ag and still 

capable of transmitting infection. This result is 

in accord with that was reported by Lebanese 

researchers  

in 2007, whom found that 5.4 % of healthy 

blood donors with core antibody have detectable 

viral load(35). In this study, hepatitis was 

diagnosed with the following tests  HBs Ag, 

anti-HBs, anti-HBc IgM, anti-HBc total  using 

the ELISA test. HBV DNA was also tested 

using PCR. To determine the period of the 

disease, the HBe Ag, anti-HBe and ALT test 

was added and the stages of the disease were 

determined in comparison with Table(4  ). 

Acute HBV infection generally presents after an 

incubation period of six weeks to several 

months with an onset of nonspecific symptoms 

that may include fever, malaise, anorexia and 

nausea, followed by the onset of jaundice, dark 

urine and pale stools. Approximately 25% to 

40% of infected adults will be symptomatic, and 

most will show elevations in ALT; however, 

infants, toddler and immune suppressed persons 

may not manifest signs (eg, jaundice) or 

symptoms of infection(36). If HBs Ab positive, 

the patient is careful immune to HBV (either 

because of resolved infection or as the result of 

past vaccination). Very rarely (less than 1%) 

can chronic carriers be positive for HBsAg and 

antibody to hepatitis B surface protein (anti-
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HBs) at the similar time . In such cases, the 

patient is considered infectious(37). Incubation 

period of the hepatitis B virus is 6-24 weeks. 

The virus can be detected within 1-2 months 

following infection(38). Representative the start 

of recovery. Antibody to HBsAg arises late 

during infection, typically during recovery or 

period of recovery after clearance of HBs Ag. 

Anti-HBs persists after recovery, being the 

antibody linked with immunity against HBV. 

However, between 10% and 15% of patients 

who recover from hepatitis B do not develop 

detectable anti-HBs and have anti-HBc only as a 

marker of previous infection. For this cause, 

anti-HBc testing is the most reliable means of 

assessing previous infection with HBV, whereas 

anti-HBs testing is used to review immunity and 

response to HBV vaccine(39). With time, 

however, the disease activity can resolve either 

with persistence of high levels of HBeAg and 

HBV DNA (the ―immune tolerance stage‖) or 

with loss of HBe Ag and fall of HBV DNA to 

little or undetectable level (―inactive carrier 

state‖). Other patients continue to have chronic 

hepatitis B, although some mislay HBe Ag and 

develop anti-HBe (HBeAg-negative chronic 

hepatitis B)(40). Window period – length of 

time between infection and laboratory finding of 

infection(41). Persons positive only for anti-

HBc are likely not infectious ,bar under unusual 

circumstances of large direct percutaneous 

exposure of susceptible recipients (e.g., blood 

transfusion, organ transplant)(42). 
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