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Abstract
Background and Objectives: Hepatitis B and C viral (HBV, HCV) infections are major the health problems worldwide. Patients undergoing hemodialysis (HD) are more vulnerable to acquire such infections than the general population. The current study aimed
at assessing the prevalence and risk factors of HBV and HCV infections among patients undergoing hemodialysis in Kurdistan, Iraq.
Methods: The current cross sectional study was carried out at five governmental dialysis units in Kurdistan, Iraq; most of the current
study patients were recruited from 10 August 2015 to 11 February 2016. All the participants were clinically evaluated and detailed
history of blood transfusion, duration of HD, and all the other parameters were also noted. Hepatitis B surface antigens (HBsAgs)
and anti-HCV antibodies (anti-HCV Ab) were measured and seropositive HCV samples were subjected to polymerase chain reaction
(PCR) for confirmation. Data regarding the serological status of such patients and potential risk factors were collected and analyzed.
Results: A total of 510 patients undergoing HD were enrolled in the study. The overall prevalence of HBV, HCV, and coinfection in the
studied subjects was 1.8%, 9.2%, and 0.2%, respectively. HBV and HCV infections were independently associated with age and history
of HD (P = 0.005). HBV vaccination was a strong protective factor against HBV infection (P = 0.001), but the rate of fully vaccinated
patients (77%) was still suboptimal. Other risk factors for HCV infection were the duration of HD, history of kidney transplantation,
and history of dental and surgical procedures.
Conclusions: The prevalence of HBV and HCV infections in the patients undergoing HD in the centers in Kurdistan was low to moderate. HBV vaccination was an efficient protective measure. The factors associated with viral hepatitis within HD units were highly
suggestive for nosocomial transmission. Strict adherence to infection control measures and more effective follow-up procedures
may reduce the prevalence of the studied infections.
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1. Background

transfusions, contaminated devices and equipment, environmental surfaces, and attending personnel (5, 6).

Hepatitis B virus (HBV) and hepatitis C virus (HCV) infections are the major health problems worldwide. An estimated, 240 million people are chronically infected with
HBV and around 150 million people globally have chronic
HCV infection (1, 2). The infections can lead to cirrhosis,
hepatocellular carcinoma, and death (3, 4).
Hemodialysis (HD) is the main renal replacement therapy for patients with end-stage kidney disease (ESKD); it
ameliorates many of the clinical manifestations of renal
failure and postpones otherwise imminent death. This
treatment modality carries high risk of transmitting blood
born infections such as HBV and HCV to patients with renal
failure, which could be explained by suppressed immunity
of patients, prolonged vascular exposure, multiple blood

HBV and HCV infections are the important causes of
morbidity and mortality among patients undergoing HD
and impose problems in the management of patients in
the dialysis units. Since patients with renal failure do not
clear such viral infections efficiently, identifications of the
potential risk factors and introduction of measures to address these factors are a priority in HD units (3, 4).
Preventive measures for HBV infection include HBV
vaccination, proper screening of donated blood products,
separation of HBV dedicated dialysis machines, and periodic test for hepatitis B surface antigens (HBsAg) and antiHBV antibodies, while HCV transmission within the dialysis environment can be minimized by strict adherence
to infection control precautions recommended for HD pa-
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tients (5).
The large country-to-country variability in HBV and
HCV seroprevalence and even among centers within a single county may reflect a difference in baseline rates and the
degree of implementation of infection control measures
(5, 6). Results of a study by DOPP showed an HBV prevalence of 0% - 6.6% and HCV prevalence of 2.6% - 22.9% across
HD facilities in Western Europe, Japan, and the USA (7, 8),
while a registry study of Asian-Pacific countries found the
prevalence of HBV ranged 1.3% to 14.6% and HCV prevalence
0.7% to 18.1% (9). In the Middle-East, an annual report from
Saudi Arabia indicated the prevalence of HBV and HCV as
3.4% and 9.24%, respectively (10); on the other hand, a systemic review across Middle-East countries demonstrated
an overall rate of 25.3% for HCV infection among the population undergoing HD (11).
Iraqi Kurdistan region is located in the Northern Iraq,
with an approximate population of 5 million with Erbil, Sulaymania, and Duhok governorates. To the authors’ best
knowledge, no previous study was conducted on the prevalence of viral hepatitis among patients undergoing HD in
this region.

2. Methods
Five governmental HD centers were included in the
current cross sectional study, two from Erbil governorate
(Hawler teaching hospital and Rozhawa emergency hospital), two from Sulaymania governorate (Shar hospital and
Sulaymania’s dialysis center) and one from Duhok governorate (Hevi hospital).
A total of 510 subjects out of 543 patients undergoing
HD were investigated from 10 August 2015 to 11 February
2016. Those who had no interest to participate in the study
or were difficult to trace were excluded. An informed consent was obtained from each patient. The study protocol was in accordance with the world medical association
declaration of Helsinki medical research protocols and approved by the ethical committee of Kurdistan Board for
Medical specialties.
All demographic information of the study subjects
and results were dealt with in confidentiality. A closeended multiple-choice questionnaire was completed by interview to ensure proper data collection and prevent misunderstandings.
2.1. Samples Collection
Blood samples were collected from each patient, in
plain tube, prior to dialysis to prevent the interference of
heparin with downstream applications. Serum was tested
for HBsAg and anti-HCV antibodies (anti HCV Ab). For HCV
2

RNA polymerase chain reaction (PCR), a 4-6-mL blood was
drained into an ethylenediaminetetraacetic acid (EDTA)
tube.
2.2. Virology
All the samples were submitted to the 3rd generation
enzyme-linked immunosorbent assay (ELISA) for testing.
For HBsAg determination, Axsym HBsAg version 2.0 kit
(Abbott, USA) was used. Non-reactive samples were considered negative for HBsAg and not tested further, while reactive samples were retested to confirm the result; repeatedly reactive samples were considered positive.
For anti-HCV Abs determination, Axsym HCV version
3a.0 kit (Abbott, USA) was used. Non-reactive samples were
considered negative for HCV, while reactive samples were
retested and underwent confirmation by detecting HCV
RNA via PCR assay (QIAGEN, Rotor-Gene Q-Pure Detection,
Germany).
2.3. Statistical Analysis
Statistical analysis was performed with SPSS version 16
(SPSS Inc, Chicago, IL, USA). Chi-square was used to compare the differences between various categorical data frequencies and the Student t test was used to compare the
differences between continuous numerical data. P value ≤
0.05 was considered statistically significant.

3. Results
A total of 510 patients undergoing HD were included
from five major governmental hospitals in order to cover
almost all the patients in Kurdistan region; out of which 92
patients from Hawler Teaching hospital, 101 from Rozhawa
dialysis center in Erbil governorate, 159 from Sulaymania
dialysis center, 51 from Shar hospital in Sulaymania governorate, and 107 patients from Hevi Hospital in Duhok governorate were enrolled in the study.
There were 254 (49.8%) males and 256 (50.2%) females.
The mean age of the participants was 48 ± 12 years (ranged
10 - 80). Duration of HD was 36 ± 9 months. Family history of viral hepatitis, injecting drug usage, and high-risk
sexual behavior were not found in any patient. The review
of participants medical records showed no history of HBV
or HCV infection in the patients before starting the maintenance HD program.
The HBsAg was detected in the sera of nine participants
(1.8%). Although anti-HCV Ab was found in the sera of 53
patients, only 47 (9.2%) subjects were also positive for HCV
RNA. HBV and HCV coinfection was observed in one patient
(0.2%) (Table 1).
Hepat Mon. 2018; 18(5):e11776.
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4. Discussion

Table 1. Demographic Characteristics and Medical History of Participants
Variable

No. or Mean ± SD

%

Age, y

48 ± 12

Male

254

49.8

256

50.2

Female
Duration of dialysis, mo
Blood transfusion

36 ± 9
494

96.7

Family history of HBV

0

Family history of HCV

0

Renal transplant

20

3.9

History of dialysis in another center

51

10

Body tattooing

7

1.4

Dental procedures

67

13.1

Surgical procedures

65

12.7

Vaccination against HBV

393

77.1

0

0

Intravenous drug user
Prevalence of HBV infection

9

1.8

Prevalence of HCV infection

47

9.2

Overall, 77% of the participants were fully vaccinated
against HBV; the highest rate (93.3%) in Sulaymania Governorate, where no HBV infected patient was detected (Table
2).
No significant relationship was found between HBsAg
positivity and gender, dialysis duration, blood transfusion,
kidney transplantation, body tattooing, and dental and
surgical procedures (P > 0.05). However, there was a significant relationship between HBsAg positivity and age (P
< 0.04), since the infection is more common in relatively
younger individuals (mean age: 39.2 ± 14.6 years). HBV
acquisition was directly related to the history of HD (P =
0.005), and inversely related to hepatitis B vaccination;
vaccination against hepatitis B was a strong protective factor (P < 0.001) (Table 3).
The current study reported HCV infection in 47 (9.2%)
patients with various rates among the governorates; 10
(5.2%) from Erbil, 27 (12.9%) from Sulaymania, and 10 (9.3%)
from Duhok.
The study revealed a significant relationship between
HCV infection and relatively old ages (mean age: 55 ± 12
years), longer duration of dialysis (mean: 50 ± 12 months),
renal transplantation, history of HD, and history of surgical and dental procedures (P < 0.05).Whereas gender, tattooing, and blood transfusion were not associated with increased risks of HCV infection (P > 0.05) (Table 4).
Hepat Mon. 2018; 18(5):e11776.

HBV and HCV infections are important causes of morbidity and mortality among patients undergoing HD and
cause problems to manage patients in the renal dialysis
units (3, 4).
The prevalence of HBV and HCV infections among patients undergoing HD in Kurdistan was 1.8% and 9.2%, respectively, and the rate of coinfection for both viruses was
0.2%.
The current study showed a higher rate of HCV infection compared with that of HBV infection and variable
rates among HD units were consistent with those of studies in other parts of the world (5, 6).
HBV infection rate in the current study was comparable with that of reported in general population in Iraq 1.6%
(12), but it was much lower than that of observed in patients undergoing HD in Basra, south of Iraq 31.1% (13) and
those of other countries, for example 5.9% in Jordan (14),
3.8% in Palestine (15), 7% in Kerman, Iran (16), 4.3% in Turkey
(17) while it was in agreement with that of a study sample
from the (DOPPS) including 8615 adult patients undergoing HD from 308 dialysis facilities in the developed countries, their mean HBV prevalence was 3% with a median of
1.9% (7).
This favorable HBV rate in the current study could
be explained by lower rates among general population
(12), successful hepatitis B vaccination program, effective
screening of donated blood, dialyzing on dedicated machines, and adherence to infection control measures (5, 18).
In the current study, gender, blood transfusion, dialysis vintage, renal transplant, body tattooing, surgical and
dental procedures were not associated with increased rate
of HBV, this observation was inconsistent with those of several studies that related one or more of these potential risk
factors to higher rates of HBV infection (5, 7, 19-21), but it
was similar to that of a study from lran (16).
The current study results showed that patients infected with HBV were significantly younger on average
than non-infected patients, this observation was in agreement with that of a study conducted in Libya (19). On the
other hand patients infected with HCV were older on average than non-infected congruent with other studies (8, 11)
with no clear reason for that.
The current study data demonstrated that a history
of hemodialysis in another center carried a high risk for
HBV and HCV infections, same observation was reported by
other authors (19, 20).
Vaccination against HBV is a potent protective factor
to prevent HBV transmission among patients undergoing
HD (3, 5, 7). The current study revealed the lowest HBV
infection rate among the centers (Sulaymania) with high3
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Table 2. Relationship Between HBV Infection and Vaccinated Patients in Each Governoratea
City

Numbers of Patients

Vaccinated Patients

HBsAg Positive Patients

P Value
0.04

Erbil

193

116 (60.1)

6 (3.1)

Sulaymania

210

196 (93.3)

0

Duhok

107

81 (75.7)

3 (2.8)

0.03

Total

510

393 (77)

9 (1.8)

0.01

a

Values are expressed as No. (%).

Table 3. Variables Potentially Associated With HBV Infection in Patients Undergoing
Hemodialysisa
Variable

HBV Positive

HBV Negative

P Value

39.2 ± 14.6

48 ± 12

0.04

Males

5 (55.6)

249 (48.8)

0.81

Females

4 (44.4)

252 (49.4)

0.81

Dialysis duration, mo

41 ± 10

36 ± 9

0.4

Dialysis history

3 (33.3)

48 (9.4)

0.005

Blood transfusion

9 (100)

485 (96.8)

0.345

Renal transplant

0

20 (3.9)

Intravenous drug user

0

0

Age, y

Body tattooing
Dental procedures
Surgical procedures
Vaccination
a

0

7 (1.4)

1 (11.1)

66 (12.9)

0.94

1 (11.1)

64 (12.5)

0.98

2 (22.2)

391 (76.9)

0.001

Values are expressed as No. (%) or mean ± SD.

Table 4. Comparison of Variables in Patients Undergoing Hemodialysis with and
Without HCV Infectiona
Variable

HCV Positive

HCV Negative

P Value

55 ± 12

48 ± 12

0.001

Males

25 (53.2)

229 (44.9)

0.35

Females

22 (42.6)

234 (45.9)

0.4

Age, y

Dialysis duration, mo

50 ± 12

36 ± 9

0.001

Blood transfusion

45 (95.7)

449 (96.6)

0.21

Renal transplant

10 (21.3)

10 (2)

0.001

Dialysis in history

25 (53.2)

26 (5.4)

0.003

Family history of HCV

0

0

Intravenous drug user

0

0

Body tattooing

0

7 (1.5)

Dental procedures

12 (25.5)

55 (11.1)

0.025

Surgical procedures

19 (40.4)

46 (9.4)

0.015

a

Values are expressed as No. (%) or mean ± SD.

est vaccination rate, however, the vaccination program is
4

still suboptimal as reasonable numbers of patients started
HD without being fully vaccinated and even vaccinated patients did not undergo regular antibody titer assessments.
The prevalence of HCV 9.2% in the current study was
remarkably higher than that of general population in Iraq
0.4% (15), this difference of prevalence clearly points to the
importance of nosocomial transmission among patients
undergoing HD. However, it was lower than the ones reported in patients undergoing HD in Iraq 20% (11) and particularly in south of Iraq 42.6% (13). An overall prevalence
of 25.3% of HCV infection was reported among patients undergoing HD in Middle-East region (11) with various rates
in different countries such as 7.4% in Palestine (15), 31.1%
in Libya (19), 51% in Egypt (21), 12% in Iran (11), and 7.9% in
Turkey (17). In DOPPS study including 308 dialysis facilities in seven industrialized countries, the mean HCV prevalence was 13.5% and varied among countries from 2.6% to
22.9% (8).
Duration on HD was a statistically significant risk factor for HCV infection in HD population under investigation (P < 0.001), this explained that nosocomial transmission was related to dialysis, since longer duration of dialysis represented a longer period at risk of acquiring an infection. Similar observations are reported by other authors
(8, 11, 19-21). In accordance with other studies (8, 11, 19), HCV
infection was more prevalent in patients with a history of
previous kidney transplant, which could be attributed to
immunosuppressive drugs, making them more liable to
acquiring infection.
Dental and surgical procedures were risk factors for
HCV transmission. The unsafe medical procedures and
tools were a well-recognized risk factor for HCV acquisition
(4).
In the current study results, in agreement with those of
others (16, 19-21), no association was observed between HCV
prevalence and gender of the patients; it was inconsistent
with those of DOPPS study (8).
Although blood transfusion was regarded a risk factor
for HCV infection in some studies (11, 20), in the current
study and several others (8, 21) no significant association
was observed, which could be the result of effective blood
Hepat Mon. 2018; 18(5):e11776.
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screening methods.
The authors noticed a suboptimal adherence to universal precautions in the studied HD units such as shortage
of nursing staff and crowded units attributed to low resources and it may lead to breakdown in the infection control measures (6, 22).
A limitation to this study was that hepatitis B core antibodies or hepatitis B DNA were not studied, it is therefore
possible that the study failed to detect cases of occult hepatitis B infection.
Testing for HCV relied on a third generation ELISA to
detect anti-HCV antibodies and then confirmed by PCR for
HCV-RNA. Partial immunosuppression in patients undergoing HD resulting in a poor antibody response to HCV infection underestimate serological screening of HCV (4).
4.1. Conclusion
The prevalence of HBV and HCV infection in HD centers
in Kurdistan, Iraq was low to moderate. HBV vaccination
was an efficient protective measure. The factors associated
with viral hepatitis within HD units were highly suggestive
of nosocomial transmission. Strict adherence to infection
control measures and more effective follow-up procedures
may reduce the prevalence of the disease.
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