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ABSTRACT

Background: Viral hepatitis causes increasing mortality worldwide despite all the efforts to
control this health problem. Premarital screening program provides an opportunity to detect
and manage hepatitis B and hepatitis C viruses. Determination of a carrier status during
premarital testing will create awareness between the couples and lead to the protection of the
prospective spouse by early vaccination or treatment. The objective of this study is to
determine the prevalence of hepatitis B and hepatitis C virus infections among premarital
couples in Duhok, Irag.

Subject and Methods: This cross-sectional study was conducted from August 2016 to April
2017 in the clinic and laboratory of the premarital screening program within the preventive
health affairs in Duhok-lrag. The sample size was 2000 persons (1000 males and 1000
females). All persons were tested for HBs Ag, total anti-HBc, and anti-HCV.

Results: The age ranged from 14 years to 75 years with a mean of 25.1 years (95% CI =
24.8-25.4 years). The prevalence of HBV infection was 1.1% (N=22), isolated anti-HBc as
3.1% (N=62) and HCV seropositivity was 0.2% (N=4).The factors associated with HBV and
HCV were being a health professional (P <0.001), having a history of trauma (P =0.003) and
having a family history of HBV or HCV (P<0.001).

Conclusions: The prevalence of HBV infection, isolated anti-HBc, and HCV seropositivity is
low among the premarital people. Including total anti-HBc in the current premarital screening
program will detected anti-HBc which helps in the efforts to control and manage HBV.
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iral hepatitis is an important health

and socioeconomic problem all over

the world, despite all the advances in
their  prevention and management.
Globalization has faded the borders which
increased the threat of viral infections and
put them on the agenda of governments,
especially in Asia and Africa !. The most
common causes of chronic hepatitis are
hepatitis-B virus (HBV) and hepatitis C
virus  (HCV)which are blood-borne
diseases with transmission beingviadirect
blood contact, vertical transmission from
infected mothers to their children,

intravenous drug use, transfusions of blood
or its components, and sexual contact
although the sexual route for transmission
of HCV has been disputed 22,

Chronic viral hepatitis caused 1.34 million
deaths in 2015 which is comparable to
deaths caused by tuberculosis and higher
than HIV infection. However, the
mortality from viral hepatitis is increasing
over time, while that caused by
tuberculosis and HIV is declining®. Most
viral hepatitis deaths in 2015 were due to
cirrhosis and hepatocellular carcinoma.
Worldwide, in 2015, an estimated 257
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million people were living with chronic
HBV infection, and 71 million people with
chronic HCV infection®.

The serological marker for HBV infection
is HBs Ag which is detected 1-10 weeks
after the acute exposure to HBV in the
serum. Chronic HBV infection occurs
when HBs Ag persists more than six
months®.In  patients  with  resolved
infections, low-level chronic infections or
infection with atypical variants of HBV,
anti-HBc alone may be the only detectable
serological marker of HBV infection®. The
serological marker for HCV is the anti-
HCV which appears on average after two
months but may take up to six months in
some cases’.

Premarital screening is a preventive health
program that has been adopted in many
countries worldwide with the aim to detect
and treat unrecognized disorders and
prevent the disease transmission to couples
and children. It also involves the health
promotion of a woman and her partner
before pregnancy and is an important step
to protect the society and allow people to
enjoy life. It includes premarital health
counseling and a general medical
examination”. The process educates
couples and provides them with
information. Premarital education and
counseling appear to be effective in
strengthening marriages and has been
shown to  be  beneficial’.  The
implementation of premarital infectious
disease screening is an ambitious and
massive project with regard to cost and
impact'®.The program for the premarital
screening was initiated in 2008 at Duhok
in Kurdistan region of Irag*.

The local data about the prevalence of
HBV and HCV are scarce. In Irag, a
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national survey has been done in 2005-
2006 '2.Since then studies have been done
in different groups of people at Duhok,
Kurdistan region of Iraq with another
study done in Sulaimani Governorate in
2012 about the prevalence of HBV in
premarital people™. The lack of data about
the prevalence of HBV and HCV in the
premarital people in Duhok has motivated
us to proceed with this study aiming to
determine the prevalence of HBV and
HCV infections among the premarital
couples in Duhok, Iraq and to identify the
risk factors of these infections.

PATIENTS AND METHODS

The preventive health affairs have
established the premarital screening
program as a mandatory prerequisite for a
healthy = marriage to  screen  for
hemoglobinopathies and infectious
diseases (HBV, HCV, HIV, and syphilis).
The current program tests all people for
HBs Ag, anti-HCV, anti-HIV, and anti-
TPHA.

This cross-sectional study was conducted
from August 2016 to April 2017 in the
clinic and laboratory of the premarital
screening program within the preventive
health affairs in Duhok-Iraq. The whole
sample size was 2000 people (1000 males
and 1000 females) selected by simple
random sampling. The study design was
approved by the scientific committee of
the college of medicine in Duhok
University.

The couples were interviewed, and data
were collected by a standard questionnaire
that included demographic data about age,
nationality, and occupation. Then they
were asked separately about the risk
factors for HCV and HBV including
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history of dental procedures, surgical
operations, endoscopy, blood transfusion,
hemodialysis, tattooing, body piercing,
parenteral drug use, trauma, sharing of
razors and toothbrushes, family history of
HBV or HCV and unprotected sex with
multiple sex partners. In this study, we
also tested all the people for total anti-HBc
which is not done in the premarital
screening program.

A venous blood sample of 5 ml was
collected in gel tubes and left to clot at
room temperature then the serum was
extracted by centrifuge at 3000 RPM for 5
min. Sera were stored at —20 °C until
testing for viral markers were done. HBs
antigen (Biorex diagnostics®), total anti-
HBc (DiaSorin ®), and anti-HCV
(4Mgeneration from Biorex diagnostics®)
were tested by ELISA technique with strict
adherence to the manufacturer’s protocols
in testing and interpreting the results.
Patients with positive total anti-HBc and
negative HBs Ag were also tested for anti-
HBs (DiaSorin ®).

Patients were defined as HBV infection
when they tested positive for HBs Ag,
isolated anti-HBcwhen they tested positive
for total anti-HBc and negative for HBs
Ag and anti-HBs antibodies and
seropositive for HCV when they tested
positive for anti-HCV* .

STATISTICAL ANALYSIS

Analysis of data was done using Statistical
Package for the Social Sciences (SPSS)
program version 21.0 for windows.
Statistical analysis was conducted to
calculate the P-value using 2 (or Fisher’s
exact test if an expected number in any cell
was less than 5). Testing for differences
among the means of groups was done

using ANalysis Of VAriance (ANOVA).
For the associations or differences to be
significant, the P-value should have been
less than 0.05.

RESULTS

The age ranged from 14 years to 75 years
with a mean of 251 vyears (95%
confidence interval (Cl) = 24.8-254
years).The prevalence of HBV infection
was 1.1% (N=22), isolated anti-HBc
were3.1% (N=62), and HCV seropositivity
was 0.2% (N=4). All cases with positive
HBs Ag also had positive total anti-HBc.
The prevalence of HBV infection in males
was higher than in females (1.4% versus
0.8%). No cases of concomitant HBV and
HCV seropositivity were found.

Table 1, shows the risk factors of HBV
and HCV infections. There was no
significant statistical difference in the
mean age of people with HBV infection or
HCV seropositivity. Neither sex nor
nationality was statistically associated with
any of the HBV infection or HCV
seropositivity. Among the occupations,
only being a health professional was
highly associated statistically with HBV
and HCV (P <0.001). A history of trauma
(P=0.003) and a family history of HBV or
HCV  (P<0.001) were significantly
associated with HBV infection and HCV
seropositivity.

There was no significant statistical
association among HBYV infection or HCV
seropositivity with history of dental
procedures, surgical procedures, tattooing,
body piercing, endoscopy or blood
transfusions (P >0.05). There was no
history of hemodialysis in the study
population and none of the peopleinvolved
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in the study admitted using of parenteral

having unprotected sex with multiple sex partners.

drugs, sharing of razors or toothbrushes or

Table 1: Association of factors with HBV and HCV infections (N = 2000)

Indicator HBs Ag +ve  Anti-HCV +ve HBs Ag -ve, anti-HCV -ve P_value
(N=22) (N=4) (N=1974)
Age in yearst SD 23.6+3.6 21.3 25.146.7 0.46
5.7 '
Male 14 (0.7)* 2 (0.1) 984 (49.2) 043
Female 8(0.4) 2(0.1) 990 (49.5) '
Nationality

Iraqi 20 (1) 3(0.15) 1878 (93.9) 011

Non-Iragqi 2(0.1) 1 (0.05) 96 (4.8) '
Occupation

Students 4(0.2) 1(0.05) 433 (21.65) 0.9

Service and sales

3(0.15) 1 (0.05) 286 (14.3) 0.83
workers '

Army forces 3(0.15) 0 138 (6.9) 0.4

Governmental

3(0.15) 1 (0.05) 123 (6.15) 0.11
employees

Home maker 3(0.15) 0 74 (3.7) 0.052

Health professional 2(0.1) 1 (0.05) 40 (2) <0.001

Others 0 0 183 (9.15)

None 4(0.2) 0 697 (34.85) 0.083
History of dental 12 (0.6) 1(0.05) 868 (43.4) 0.45
procedure
History of surgical 6 (0.3) 0 578 (28.9) 0.43
operation
History of tattooing 2(0.1) 0 140 (7) 0.8
History of body piercing 14 (0.7) 1(0.05) 932 (46.6) 0.20
History of endoscopy 1(0.05) 0 82 (4.1) 0.91
History of blood 1 (0.05) 0 42 (2.1) 0.70
transfusion
Family history of HBV or 2(0.1) 1 (0.05) 32 (1.6) <0.001
HCV

DISCUSSION diseases, avoid their social and

Viral hepatitis remains a major health
problem with significant mortality and
morbidity rates®. Premarital screening
program is an important opportunity to
control and prevent genetic disorders, and
some infectious diseases like HBV and
HCV, Ilimit the spread of infectious
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psychological impacts for families and
raise the awareness about the concept of
healthy marriage®®.

In this study the prevalence of HBV
infection was 1.1%. This rate is lower than
that established by the only available
national study done in 2005-2006 in
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which, the national prevalence of HBV
infection was 1.6% and the local
prevalence of HBV in Duhok was 3%"2. It
is also lower than that determined by other
studies done in Duhok in different
population  groups including newly
recruited police (7.2%)", hemodialysis
patients (3.2%)'°, patients undergoing
elective surgery (1.79%)°, tuberculosis
patients (1.87)%, and patients underwent
dental interventions (1.99)* but it was
higher than that found by the study done in
2012 at Sulaimani in the premarital
population which was 0.67%" and in
another study done in Duhok among blood
donors (0.78%)? . These variable rates may
be due to the variable groups of people
included in these studies with different risk
factors profile and the time at which the
study was done but in general the rate that
has been determined in this study is within
the low prevalence areas (<2%)™ and is
less than that established by the only
available national survey'? conducted
before about a decade and this reflects
declining prevalence of HBV which could
be attributed to the expanded vaccination
program, improved health awareness and
services, and better case detection and
management. In Duhok, screening for viral
hepatitis (HBV and HCV) is currently part
of the premarital screening program,
preoperative checks, hemodialysis
patients, blood donors and non-Iraqi
requesting for residency in lIrag. Other
factors contributing to the low prevalence
of HBV infection is that Duhok can be
considered a low-risk population in terms
of drug abuse and sexual promiscuity from
the strict legislation and enforcement.

The prevalence of isolated anti-HBc was
3.1%. This is much lower than that found

in the national survey which was 9.7%".
This is also another indicator for the
declining prevalence of HBV infection.
Isolated anti-HBc is important to be
recognized and managed appropriately as
it has clinical significance in four main
areas: it can be transmitted (through blood
transfusion and organ - mainly liver -
transplantation) causing typical HBV in
newly infected individuals; the
development of an immunosuppressive
status may induce HBV reactivation and
development of acute and sometimes
fulminant hepatitis; a large body of data
suggests that it can contribute to the
progression of the chronic liver disease
toward cirrhosis; and evidence suggests
that itcan be involved in hepatocellular
carcinoma (HCC) development®. The
inclusion of total anti-HBc to the current
premarital screening program will help to
detect isolated anti-HBc which is about
three times more common than the HBV
infection cases and will intensify our
efforts to control HBV through case
detection and management.

The prevalence of HCV seropositivity in
this study was 0.2%, which is nearly
consistent with findings from previous
studies performed in Duhok'® %.This is
similar to the rate established for Iraq by a
modeling study done in 2015 by the
Polaris observatory HCV collaborators
about the global prevalence and genotype
distribution of hepatitis C virus infection®.
It is also similar to that reported by the
national survey in Duhok (<0.3%)*. This
relatively stable and low prevalence of
HCV seropositivity may reflect the better
health services in terms of blood screening
and screening of non-lIraqi requesting for
residency in Duhok although the study
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done by Polaris observatory HCV
collaborators considered Iraq as one of the
countries that showed a 10% or greater
growth in prevalence of HCV since 2007
due to foreign workforce from endemic
countries®.

In this study, the prevalence of HBV was
more among males than females (1.4%
versus 0.8%) although there was no
significant statistical difference between
them. HCV seropositivity was equal in
females and males. It has been observed in
many studies thatHBV infection affects
males more than females'® ** ' % There
is no clear explanation for this gender
variation. The difference is probably
related to the conservative society with
less female exposure outside the family,
but may also be due to opposite effects of
sex hormones. In several experimental
animal models, wviral transcription is
stimulated by androgen, while estrogen
suppresses HBV transcription®.

The association of risk factors with HBV
and HCV has been a variable in different
studies. Studying risk factors for HBV and
HCV is a very important part of the efforts
for control and prevention of these
infections. It can provide the health
authorities with insight to the weak points
in their health care delivery system that
increase the risk of spread of HBV and
HCV?. In this study, the factors associated
with HBV and HCV were being a health
professional, having a history of trauma
and having a family history of HBV or
HCV. In a study done among blood
donors in Duhok, the risk factors were
having dental or surgical procedures®. In
the study done in Sulaimani among
premarital people, the risk factors were
occupation, history of surgical operation,
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blood transfusion and tattooing. In a study
done in Saudia Arabia, the risk factors
were history of dental procedures, blood
transfusion, hemodialysis and family
history of HBV or HCV?. This difference
in the risk factor profile could be attributed
to the changes in the health care system
with the screening of Dblood and its
products and the preoperative check of all
patients in addition to the ministry of
health efforts to ensure adequate
sterilization of materials before medical
procedures including dental procedures,
surgical procedures and endoscopy.

In this study, being a health professional
was a risk factor for HBV and HCV and
this has been established in other studies®’.
Healthcare workers are exposed by a
mucocutaneous or percutaneous route to
accidental contact with human blood and
other potentially infectious biological
materials during their occupation®’. This
should urge the health authorities to
increase their efforts in increasing the
awareness about HBV and HCV and
expand the vaccination program to include
all health care workers and students in the
practical medical colleges. Having a
history of trauma was also a risk factor for
HBV and HCV which was also reported in
another study?’. Trauma increases the risk
of medical interventions and exposure to
blood and blood products which could
increase the risk of HBV and HCV?,
Improving the trauma services would
reduce this risk. Family history of HBV or
HCV was also a risk factor for these
infections which has been reported in the
study done in Saudia Arabia *°. The
vertical  transmission may be an
explanation for this risk factor although the
close contact between family members
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especially children and adolescents and
shared towels, shaving items or
toothbrushes are common among families
of a lower socioeconomic level.

The main limitation in this study is that
molecular studies have not been done on
isolated anti-HBc positive patients. Hence
there may be missing of some HBSAg
positive cases, which might underestimate
the real frequency of HBV infection.

In conclusion,the prevalence of HBV
infection, isolated anti-HBc and HCV
seropositivity is low among the premarital
people. The factors associated with HBV
and HCV were being a health professional,
having a history of trauma and having a
family history of HBV or HCV. Including
total anti-HBc in the current premarital
screening program will detects isolated
anti-HBc which helps in the efforts to
control and manage HBV.
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