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Abstract 
Viral hepatitis is a systemic disease primarily involving the liver. The present study was accomplished to estimate the 
prevalence of viral hepatitis A, B and C infections in Misan province, Iraq in the past five years and to evaluate the incidence 
of these infections among community categories depending on  gender, residence place and age groups. A total of 1548 
positive cases data of viral hepatitis A, B and C infections were collected from the records of Central Public Health laboratory 
of Misan Province for the period between January 2013 through December 2017. The present study demonstrated that, 
Hepatitis A virus (HAV) was the most predominant type, accounting for 71.4% of the cases, followed by Hepatitis B virus 
(HBV) 18.6% and Hepatitis C virus (HCV) 10%. Males were the most affected gender by all viral hepatitis infections with 
54.47%, 84.03% and 55.48% for HAV, HBV and HCV respectively. Regarding to residence place, citizens were the most 
affected by viral hepatitis infections with 75.93%, 57.64% and 64.52%  for HAV, HBV and HCV respectively. HAV 
infections predominate in patients less than 14 years old with 95.11% of viral hepatitis cases while HBV and HCV most affect 
age group (25-50) years with 61.11% and 45.81% of viral hepatitis cases respectively. Hepatitis Awareness programs should 
be done to control the incidence of viral hepatitis focusing on personal hygiene, the importance of using clean water for 
drinking and cooking and protected sexual contact. 

Keywords: Hepatitis A, Hepatitis B, Hepatitis C, Misan, Iraq. 

INTRODUCTION 
Acute viral hepatitis is a systemic infection affecting the 
liver predominantly. Almost all cases of acute viral 
hepatitis are caused by one of five viral agents: hepatitis A 
virus (HAV), hepatitis B virus (HBV),hepatitis C virus 
(HCV), the HBV-associated delta agent or hepatitis D virus 
(HDV),and hepatitis E virus (HEV) (1). It is estimated that 
about 780,000 people die each year due to consequences of 
hepatitis B, such as liver cirrhosis and liver cancer and 257 
million people are living with hepatitis B virus infection 
(defined as hepatitis B surface antigen positive) (HBV), 
and about 71 million people have chronic hepatitis C 
infection (HCV) and about 1.4 million new hepatitis A 
virus infections occur globally each year (2,3,4,5). In Saudi 
Arabia, profiling of viral hepatitis was conducted based on 
the reports of The Ministry of Health in Saudi Arabia about 
Hepatitis A, B and C infections in all regions from the 
period of January 2006 to December 2010, hepatitis B virus 
(HBV) was the most predominant type, accounting for 
(53%) of the cases, followed by Hepatitis C virus (HCV) 
(30%) and HAV (17%). HAV infection predominates in 
children (5-14 years) with 60% of viral hepatitis cases, 
HBV in young adults (15-44 years) with 69% of viral 
hepatitis cases, and HCV in older adults (>45 years) with 
59% of viral hepatitis cases (6). Based on the available data 
from the Jordanian Ministry of Health in 2003, the 
incidence rates of hepatitis A and B were 10.2 and 0.8 per 
100 000 per year, respectively. On the other hand, 
sufficient information about the incidence of hepatitis C is 
not available (7), until 2012 when a study that conducted to
determine HCV prevalence. The study concluded that the 
prevalence of HCV infection in the population recruited 
from different health centers in Jordan is relatively low and 

estimates a prevalence of 0.42% among all age groups and 
0.56% among those aged >15 years old (8). 
 Hepatitis A virus (HAV) is a major cause of waterborne 
hepatitis worldwide especially in tropical and subtropical 
regions (9,10) . The mode of transmission is by the fecal-
oral route through close personal contact (11). Infection 
with hepatitis A virus (HAV) causes a highly contagious 
illness that can lead to serious morbidity and occasional 
mortality (12). Hepatitis B virus (HBV) chronically infects 
250 million people worldwide, resulting in nearly one 
million deaths annually (13). HBV is highly contagious and 
is transmitted through parenteral, sexual and vertical 
(perinatal transmission) routes (14). Infection of hepatitis C 
virus (HCV) results in Hepatitis C, a liver disease. On a 
global scale, approximately 700,000 out of 150 million 
people with chronic HCV infection succumb each year to 
the hepatitis C-related liver diseases such as cirrhosis, 
hepatocellular carcinoma, and liver failure (15,16). Well-
known risk factors for HCV infection transmission include, 
blood product transfusion, organ transplantation, and 
chronic hemodialysis and injection drug use (17). We had 
conducted this study to estimate the prevalence of viral 
hepatitis infections in the province in the past five years 
among patients who referred to Central Public Health 
laboratory and to evaluate the incidence of these infections 
among patients categories depending on gender, residence 
place and age groups. The prevalence of viral hepatitis 
infections have not been well documented in Iraq as well as 
in Misan Province.    

METHODS 
The patients data were collected from the records of 
Central Public Health laboratory of  Misan Province for the 
period between January 2013 through December 2017. In 
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present study, we emphasized on the incidence of viral 
hepatitis infections among patients according to gender, 
residence place (city or suburbs) and patient age groups. A 
total of 1548 positive cases of viral hepatitis A, B and C 
infections were included in the study. The mean age of the 
patients was 45 years and the total number of males and 
females was 930 and 618 respectively. Serum samples were 
tested for anti-HAV, HBsAg and anti-HCV with use of a 
third-generation enzyme immunoassay (MINI VIDAS, 
BIOMÉRIEUX, Italy). Infections were confirmed with use 
of ELISA (BioTek®, U.S.A). The cases were referred to 
Central Public Health laboratory after physical 
examinations by physicians. Some HBV and HCV cases 
were asymptomatic and they are diagnosed accidentally by 
routine blood testing conducted by blood bank of Misan 
after blood donation by the carriers. Results of the present 
study were subjected to statistical analysis using the 
Statistical Analysis System-SAS, version 2012. The 
comparison  between percentage was determined 
depending on Chi-square test. 
 

RESULTS 
During the period between January 2013 through 
December 2017, 1548 positive cases of viral hepatitis were 
documented, of these cases, there were 1105 (71.4%) cases 
of HAV, 288 (18.6%) cases of HBV and 155 (10%) cases 
of HCV. The prevalence of  HAV infections were 
statistically significant in 2013, 2014 and 2015 respectively 
(Table 1). 
The cases of viral hepatitis affected males significantly. 
Statistically, the differences were variable among highly 
significant, significant or non-significant, and they were 
602 (54.47%), 242 (84.03%)and 86 (55.48%) for HAV, 
HBV and HCV respectively. Table (2, 5 and 8). 
According to the residence place, cases of viral hepatitis 
were highly significant for each type of viral hepatitis (p < 
0.01). The majority of viral hepatitis cases were of patients 
who reside the city. The cases were 839 (75.93%), 166 
(57.64%) and 100 (64.52%) for HAV, HBV and HCV 
respectively. (Table 3, 6 and 9). 
The age group of viral hepatitis cases was significantly 
different. Statistically, the differences were variable among 
highly significant, significant or non-significant. For HAV, 
the most affected age group was less than 14 years old with 
total number of 1051 cases that represent 95.11% of HAV 
cases, while for HBV and HCV, the most affected age 
group was (25-50) years with a total number of 176 
(61.11%) and 71 (45.81%) respectively. (Table 4, 7 and 
10). 
In 2013, the predominant cases were of HAV with a total of 
394 cases, of them, 230 (58.38%) in males, 314 (79.7%) of 
patients who reside city and 370 (93.91%) cases of patients 
who are less than 14 years old. HAV cases followed by 
HBV cases with a total of 76 cases which 65 ( 85.53%) of 
cases were males, 51 (67.11%) of patients who reside city 
and 48 (63.16%) cases within the age group (25-50) years. 
The lowest number of reported cases were for HCV with a 

total of 31 cases. 19 (61.29%) of the cases were males, 22 
(70.97%) of patients who reside city and 19 (61.29%) 
within the age group (25-50) years old. 
In 2014, HAV cases showed a decline in the number of 
reported cases but still the predominant one with a total of 
150 cases. Of these cases, 82 (54.67%) were males, 118 
(78.67%) of cases were patients who reside city and 140 
(93.33%) cases of patients who are less than 14 years old. 
HBV cases ranked second in this year too, with a total of 
75 cases. 65 (86.67%) of males, 43 (57.33%) of citizens 
and 48 (64%) within the age group (25-50) years old. HCV 
were the less reported cases with a total of 26 cases. 14 
(53.85%) were females, 21 (80.77%) were citizens and 12 
(46.15%) were patients within the age group (25-50) years. 
 In 2015, the reported cases of HAV raised again and still 
the predominant cases for the third year respectively with a 
total of 289 cases. 147 (50.87%) of cases were males, 199 
(68.86%) of citizens and 282 (97.58%) of patients less than 
14 years. HBV cases showed a decline in the number of the 
reported cases. However they still ranked second to viral 
hepatitis infections in the province with a total of 46 cases, 
of them, 42 (91.3%) were males, 25 (54.35%) of citizens 
and 30 (65.22%) within the age group (25-50) years. The 
reported cases of HCV in this year were the highest number 
of reported cases compared with the last two years with the 
total of 44 cases. 24 (54.55%) were females, 23 (52.27%) 
were citizens and 21 (47.73%) patients who are more than 
50 years old. 
In 2016, the reported cases of HAV stayed at the highest 
records of the viral hepatitis infections but showed a 
decline in the number of reported HAV cases compared 
with the last year. The total number of HAV were 142. Of 
these cases 82 (57.75%) were males, 106 (74.65%) of 
citizens and 37 (78.72%) patients less than 14 years. HBV 
cases followed HAV cases with a total of 47 cases. Of 
them, 37 (78.72%) were males, 29 (61.7%) of citizens and 
27 (57.45%) were patients within the age group (25-50) 
years. HCV showed a decline in the number of the reported 
cases with a total of 24 cases. Of these cases 16 (66.67%) 
were males, 14 (58.33%) of citizens and 13 (54.17%) of 
patients within the age group (25-50) years. 
In 2017, as the previous years, the predominant cases were 
of HAV infections which decreased than that of the last 
year with a total of 130 cases. 69 (53.08%) cases were 
females, 102 (78.46%) of citizens and 127 (97.69%) of 
patients less than 14 years. HBV cases, as usual, followed 
HAV cases according to the number of cases, and they 
showed a little decrease than the last year with a total of 44 
cases, of them, 33 (75%) were males, 26 (59.09%) of 
suburbans and 23 (52.27%) of patients within the age group 
(25-50). The lowest number of  the reported viral hepatitis 
infections were of HCV with a total of 30 cases. Of these 
cases, 19 (63.33%) were males, 20 (66.67%) of citizens. 
Both age groups of (15-24) years and (25-50) years had an 
equal numbers of cases which were 10 (33.33%) for each 
group. 
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Table 1. Distribution of study sample according to type of  hepatitis virus 

Year Type of hepatitis virus No (%) Chi-Square Type A Type B Type C 
2013 394 (35.66%) 76 (26.39%) 31 (20.00%) 5.37 * 
2014 150 (13.58%) 75 (26.04%) 26 (16.77%) 4.25 * 
2015 289 (26.15%) 46 (15.97%) 44 (28.39%) 5.07 * 
2016 142 (12.85%) 47 (16.32%) 24 (15.48%) 1.15 NS 
2017 130 (11.76%) 44 (15.28%) 30 (19.36%) 2.64 NS 
Total 1105 288 155  

* (P<0.05). 
 
 

Table 2. The relationship between the prevalence of  HAV and gender. 

Year No. Male Female Chi-Square No % No % 
2013 394 (35.66%) 230 58.38 164 41.62 7.35 ** 
2014 150 (13.58%) 82 54.67 68 45.33 4.51 * 
2015 289 (26.15%) 147 50.87 142 49.13 0.873 NS 
2016 142 (12.85%) 82 57.75 60 42.25 6.17 ** 
2017 130 (11.76%) 61 46.92 69 53.08 2.39 NS 
Total 1105 602 54.47 503 45.52  

Chi-Square --- --- 5.27 * --- 5.27 --- 
* (P<0.05), ** (P<0.01). 

 
 

Table 3. The relationship between the prevalence of  HAV and residence place. 

Year No. City Suburbs Chi-Square No % No % 
2013 394 (35.66%) 314 79.70 80 20.30 12.84 ** 
2014 150 (13.58%) 118 78.67 32 21.33 12.62 ** 
2015 289 (26.15%) 199 68.86 90 31.14 9.96 ** 
2016 142 (12.85%) 106 74.65 36 25.35 11.54 ** 
2017 130 (11.76%) 102 78.46 28 21.54 12.36 ** 
Total 1105 839 75.93 266 24.07 12.75 ** 

Chi-Square --- --- 4.37 * --- 4.37 * --- 
* (P<0.05), ** (P<0.01). 

 
 

Table 4. The relationship between the prevalence of  HAV and age groups 

Year No. Age group (year) Chi-Square Less than 14 15-24 25-50 More than 50 
2013 394 (35.66%) 370 (93.91%) 18 (4.57%) 3 (0.76%) 3 (0.76%) 14.54 ** 
2014 150 (13.58%) 140 (93.33%) 7 (4.67%) 1 (0.67%) 2 (1.33%) 14.61 ** 
2015 289 (26.15%) 282 (97.58%) 4 (1.38%) 2 (0.69%) 1 (0.34%) 14.76 ** 
2016 142 (12.85%) 132 (92.96%) 9 (6.34%) 1 (0.70%) 0 (0.00%) 14.29 ** 
2017 130 (11.76%) 127 (97.69%) 2 (1.54%) 1 (0.77%) 0 (0.00%) 14.86 ** 
Total 1105 1051 (95.11%) 40 (3.62%) 8 (0.72%) 6 (0.54%) 14.47 ** 

Chi-Square --- 1.47 NS 1.39 NS 0.064 NS 0.095 NS --- 
** (P<0.01). 

 
 

Table 5. The relationship between the prevalence of  HBV and gender. 

Year No. Male Female Chi-Square No % No % 
2013 76 (26.39%) 65 85.53 11 14.47 13.52 ** 
2014 75 (26.04%) 65 86.67 10 13.33 13.67 ** 
2015 46 (15.97%) 42 91.30 4 8.70 14.27 ** 
2016 47 (16.32%) 37 78.72 10 21.28 12.84 ** 
2017 44 (15.28%) 33 75.00 11 25.00 12.35 ** 
Total 288 242 84.03 46 15.97 13.48 ** 

Chi-Square --- --- 6.13 ** --- 6.13 ** --- 
** (P<0.01). 
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Table 6. The relationship between the prevalence of  HBV and residence place. 

Year No. City Suburbs Chi-Square No % No % 
2013 76 (26.39%) 51 67.11 25 32.89 9.84 ** 
2014 75 (26.04%) 43 57.33 32 42.67 6.27 ** 
2015 46 (15.97%) 25 54.35 21 45.65 4.30 * 
2016 47 (16.32%) 29 61.70 18 38.30 9.21 ** 
2017 44 (15.28%) 18 40.91 26 59.09 6.38 ** 
Total 288 166 57.64 122 42.36 6.13 ** 

Chi-Square --- --- 8.56 ** --- 8.56 ** --- 
* (P<0.05), ** (P<0.01). 

 
Table 7. The relationship between the prevalence of  HBV and age groups 

Year No. Age group (year) Chi-Square Less than 14 15-24 25-50 More than 50 
2013 76 (26.39%) 4 (5.26%) 7 (9.21%) 48 (63.16%) 17 (22.37%) 12.58 ** 
2014 75 (26.04%) 0 (0.00%) 7 (9.33%) 48 (64.00%) 20 (26.67%) 12.42 ** 
2015 46 (15.97%) 0 (0.00%) 1 (2.17%) 30 (65.22%) 15 (32.61%) 12.84 ** 
2016 47 (16.32%) 0 (0.00%) 9 (19.15%) 27 (57.45%) 11 (23.40%) 10.52 ** 
2017 44 (15.28%) 1 (2.27%) 11 (25.00%) 23 (52.27%) 9 (20.45%) 10.39 ** 
Total 288 5 (1.74%) 35 (12.15%) 176 (61.11%) 72 (25.00%) 12.08 ** 

Chi-Square --- 2.07 NS 8.26 ** 5.11 * 4.74 * --- 
* (P<0.05), ** (P<0.01). 

 
 

Table 8. The relationship between the prevalence of  HCV and gender. 

Year No. Male Female Chi-Square No % No % 
2013 31 (20.00%) 19 61.29 12 38.71 9.25 ** 
2014 26 (16.77%) 12 46.15 14 53.85 2.41 NS 
2015 44 (28.39%) 20 45.45 24 54.55 4.38 * 
2016 24 (15.48%) 16 66.67 8 33.33 9.61 ** 
2017 30 (19.36%) 19 63.33 11 36.67 9.42 ** 
Total 155 86 55.48 69 44.52 4.29 * 

Chi-Square --- --- 8.36 ** --- 8.36 ** --- 
* (P<0.05), ** (P<0.01). 

 
 

Table 9. The relationship between the prevalence of  HCV and residence place. 

Year No. City Suburbs Chi-Square No % No % 
2013 31 (20.00%) 22 70.97 9 29.03 11.46 ** 
2014 26 (16.77%) 21 80.77 5 19.23 13.19 ** 
2015 44 (28.39%) 23 52.27 21 47.73 1.84 NS 
2016 24 (15.48%) 14 58.33 10 41.67 6.38 ** 
2017 30 (19.36%) 20 66.67 10 33.33 9.71 ** 
Total 155 100 64.52 55 35.48 9.47 ** 

Chi-Square --- --- 8.62 ** --- 8.62 ** --- 
** (P<0.01). 

 
 

Table 10. The relationship between the prevalence of  HCV and age groups 

Year No. Age group (year) Chi-Square Less than 14 15-24 25-50 More than 50 
2013 31 (20.00%) 2 (6.45%) 4 (12.90%) 19 (61.29%) 6 (19.35%) 11.56 ** 
2014 26 (16.77%) 4 (15.38%) 4 (15.38%) 12 (46.15%) 6 (23.08%) 9.35 ** 
2015 44 (28.39%) 1 (2.27%) 5 (11.36%) 17 (38.64%) 21 (47.73%) 9.02 ** 
2016 24 (15.48%) 2 (8.33%) 4 (16.67%) 13 (54.17%) 5 (20.83%) 9.39 ** 
2017 30 (19.36%) 6 (20.00%) 10 (33.33%) 10 (33.33%) 4 (13.33%) 10.42 ** 
Total 155 15 (9.68%) 27 (17.42%) 71 (45.81%) 42 (27.09%) 9.61 ** 

Chi-Square --- 7.63 ** 7.28 ** 9.04 ** 9.16 ** --- 
** (P<0.01). 
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DISCUSSION 
The present study is the first and most updated 
epidemiological study of viral hepatitis infections (HAV, 
HBV, HCV) in Misan province, Iraq.  
HAV infection is hyper endemic in Iraq with a national 
estimate of IgG sero-prevalence rate of 98% in the 5th 
decade and older age group (41+). The prevalence rate is 
almost constant from the second decade of life through 
after, which reflects the bad hygienic situation of the 
country (18). Results of our study were compatible with the 
national estimation, and it indicates that, the incidence of 
HAV is higher than those of HBV and HCV in Misan 
Province with a percentage of 71.4%, 18.6% and 10% 
respectively. This increased percentage returns to many 
reasons related to social and water and sewage services 
factors, such as poverty, education, poor hygiene and lack 
of health awareness. In addition to poor sanitation and the 
damage of water supply infrastructure and its 
contamination with sewage (19).  
The present study showed that; HBV infection rate was 
18.6% of the reported viral hepatitis cases. It is a low 
prevalence rate and this result agree with that of a national 
survey which revealed that, Iraq is of low prevalence with 
HBsAg and it was the lowest in some provinces including 
Misan (<0.5%) (20). In Baghdad, a cross-sectional study 
showed that the prevalence of HBsAg in blood donors 
attending the National Blood bank was 0.6% in all donors 
(21). Another cross-sectional observational study in Basrah 
province showed the prevalence of HBsAg among all blood 
donors to be 0.2% (22). Present study also comply with the 
national study of Kuwait that showed the prevalence of 
HBsAg among Kuwaiti national and non-Kuwaiti Arab at 
1.1% and 3.5% respectively (23).  
In the present study, HCV cases were the lowest infection 
rate among viral hepatitis infections which were 10%. This 
result agree with the national survey that indicates the 
decreased HCV infection rate if compared with HAV and 
HBV cases which was 0.4% only (20). Similar results were 
obtained by studies in Baghdad and Basra which showed 
that, the prevalence of HCV cases were 0.7% and 0.12% 
respectively among blood donors (21,22). All of these 
studies gave decreased infection rates if  compared with 
Saudi Arabia which showed 30% of reported cases (6), and 
Egypt which showed an infection rate of 5-25% among 
blood donors (24). Present study also comply with the 
national study of Kuwait, that showed the prevalence of 
anti-HCV among Kuwaiti national and non-Kuwaiti Arab 
first-time donors was 0.8% and 5.4% respectively (23).    
However, according to WHO, Iraq is a low endemicity 
country for hepatitis B and C. The usual mode of 
transmission is blood transfusions or repeated exposure to 
blood and its derivatives (post-transfusion non-A non-B 
hepatitis) (25). 
Regarding to gender, infection rate among male was higher 
than that of females for all years of the study period for all 
viral hepatitis infections, although there is no indication of 
different incidence of acute viral hepatitis A infections 
among male and female (26). This result was incompatible 

with that of the national estimation study which indicates 
that, no gender differences were observed for HAV (19). 
High prevalence results of HBV and HCV in males 
compared to females have been observed in the national 
survey which indicates that, male gender significantly 
increases the risk of having positive HBs antigen by 41% 
compared to females and also increases the risk of having 
positive anti-HCV IgG antibodies by 75% compared to 
females, but this association was not significant statistically 
(20). Similar results of gender disproportion were obtained 
in Baghdad, Basra and Thi-Qar Provinces, Iraq (21,22,27). 
This gender disproportion may be attributed to many 
personal and social factors, such as sexual activities 
(usually illegal) in country or abroad, participation of 
shaving tools among customers, tattooing, cupping and 
drug use. Regarding to residence place, viral hepatitis 
infection rates in city were higher than that of suburbs in all 
the years of the study period for all viral hepatitis 
infections. The decreased number of the reported cases of 
HAV might be attributed to neglecting of patients to visit 
Central Public Health laboratory in the center of the 
province to do the necessary tests due to poverty and the far 
distance, in addition to the absence of strict instructions 
which obligate patient to visit Central Public Health 
laboratory contrarily of that of HBV and HCV cases.  
Regarding to age groups, HAV infection predominates in 
age group less than 14 for all years of the study period with 
95.11%. this result agree with the national estimation study 
which showed an obvious increase between the first and 
second decade of life for HAV (19). It is also compatible 
with the Saudi study which showed the incidence of HAV 
infections in children (5-14) years (6). For HBV and HCV, 
the most affected age group was (25-50) years for all years 
of the study, and this could be attributed to that, this life 
stage considered as the peak of lifetime activities, and 
therefore the possibility of exposure to the risk factors.   
 

CONCLUSIONS 
HAV infections were the predominant one among viral 
hepatitis infections in all the years of the study period 
followed by HBV and HCV respectively in Misan 
province, Iraq. All viral hepatitis infections were most 
frequent in males and citizens. Regarding to the age groups, 
less than 14 years were the more susceptible to the 
infection by HAV, while it was (25-50) for HBV and HCV. 
Although of these recorded cases we couldn't determine 
whether the province is endemic for any of these viral 
infections, due to the absence of precise and up to date 
population census.   
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