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A B S T R A C T

Background and study aims
Liver disease caused by hepatitis C virus (HCV) is one of the most serious health issues worldwide. The

prevalence of HCV among health care workers (HCWs) is higher than normal population. Our aim is to de-
termine the seroprevalence of HCV among this high-risk group in Damascus Hospital, Syria in 2016.
Subjects and methods

During March 2016, anonymous testing for HCV was offered to 150 residents and physicians from dif-
ferent departments (Surgery, otolaryngology, gastroenterology, anaesthesiology and laboratory) in Damascus
Hospital using fourth-generation enzyme-linked immunosorbent assay (ELISA). In addition, each participant
was interviewed and answered a comprehensive questionnaire which includes questions on potential hazards,
risk factors and the level of awareness about the disease and its ways of transmission.
Results

Surprisingly, all samples were tested negative for anti-HCV antibodies, though many participants were al-
ready exposed to many risk factors especially as HCWs.
Conclusion

HCV is not a main issue regarding its prevalence among HCWs in Damascus Hospital. Nevertheless, it is
still necessary to develop a mandatory well-organized program to increase the awareness among HCWs and
develop stricter prevention policies especially about bloodborne diseases transmitted occupationally.

© 2017.

Introduction

Liver disease caused by hepatitis C virus (HCV) is one of the most
serious health issues worldwide. It causes death for more than 350,000
people annually [1]. World health organization (WHO) studies detect
21.3 million carriers in the Middle East and more than 185 million pa-
tients worldwide, 80% of them are chronically infected and 20% of
HCV chronic carriers will develop cirrhosis and hepatocellular carci-
noma. Eighty percent (80%) of the chronically infected HCV carriers
are asymptomatic which means high numbers of silent carriers and a
very high transmission rate [2]. HCV is an enveloped RNA virus with
a high degree of genomic variability [3]. A Recent study shows that
75% of transmission routes are parenteral [4], while Intravenous drug
misuses, needle stick injury and sharing toothbrushes/razors are other
important ways of transmission.

The prevalence of HCV among health care workers (HCWs) vary
from country to another. Different studies shows numbers of 0.3% in
Saudi Arabia [5], 0.4% in Turkey [6], 1.7% in Brazil [1], 2.6% in
Lebanon [7], 4% in New Delhi [8] and 8% in Egypt [9]. One study
conducted in Syria in 2001, detected HCV antibodies in 3% [10] of
HCWs, which are higher than normal population, measured at 0.4%
[11].
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Because of continuous contact with blood, HCWs are considered
as an intermediate risk group [11,12]. The Study aims to determine the
prevalence of HCV among a group of HCWs in Damascus hospital in
2016.

Subjects and Methods

The study is a cross-sectional study conducted in Damascus Hospi-
tal, Damascus, Syria. The hospital is one of two main public hospitals
that are administrated by the Ministry of Health in Damascus City. It
is located near the city center surrounded by very crowded residential
area.

During March 2016, 150 residents and physicians in Damascus
Hospital were offered anonymous testing for HCV antibodies with the
use of test codes to ensure confidentiality (total number of residents
and physicians in the screened departments with ongoing practice at
study month was 310 (C.I. for the given sample = 95%, Margin of Er-
ror = 5.76%).

After agreeing and signing a consent form by each participant, ap-
proximately 5ml of venous whole blood was obtained. Each partic-
ipant was interviewed and answered a comprehensive questionnaire.
It includes questions on gender, age, place of birth, marital status,
working department, current position; having intravenous drug an-
tecedents, weather needle stick injured, surgical intervened or under-
went blood transfusion or haemodialysis. It also included lifestyle

https://doi.org/10.1016/j.ajg.2018.02.012
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habits such as sharing toothbrushes or razors, piercing, circumcision
status, household of family member with HCV, history of dealing of
HCV infected patients, history of occupational injury from HCV in-
fected patient.

Blood drawing team of the Faculty of Medicine of Syrian Private
University underwent a special training course provided by the univer-
sity on first aid and phlebotomy before the initiation of this study.

Blood sampled from each participant was placed in a plain tube
and allowed to clot at room temperature (range 20°C–25°C), then
centrifuged to its components at 3000–3500 rpm for 5min. The sepa-
rated sera then were moved to Eppendorf® tubes, stored in ice bags
and transported to the Central Laboratory of the Ministry of Health
in Damascus. The sera were directly tested for anti-HCV antibodies
presence by fourth-generation enzyme-linked immunosorbent assay
(ELISA) [DIA.PRO Diagnostic BioProbes s.r.l, Via G. Carducci, 27
– 20099, Sesto San Giovanni]. The assay was performed according
to the manufacturer’s instructions (positive result: S/C.O. ≥ 1; S = the
individual absorbance of each specimen, C.O. = Cut-off). Statistical
analysis was carried out using Microsoft Office Excel 2016.

The study was reviewed and approved by the ethical committee of
Syrian Private University and Damascus Hospital.

Results

A total of 127 residents and 23 physicians in Damascus Hos-
pital were tested through this study. The mean ages for the par-
ticipants were 30.34± 7.6years (30.64 ± 7.72years for males and
28.79± 6.92years for females). Men to women ratio was 126:24.
Complete results from questionnaires and serology of all participants
were available for analysis. The study covered participants from
surgery departments (general, pediatric, vascular, genitourinary, plas-
tic, thoracic, neurological, orthopedic and maxillofacial) as well as
otolaryngology, gastroenterology, anaesthesiology and laboratory de-
partments. Participants’ ages and occupations are summarized in
Table 1.

Surprisingly, all samples of our study group were tested negative
for anti-HCV antibodies.

As for the study participants’ characteristics, Table 2 shows that
36.7% of the participants reported previous intravenous drug use,
34% reported a history of having at least one surgical intervention,
75.3% had an invasive dental procedure (dental extraction, gum

Table 1
Participants’ ages and occupation.

Variable Residents % Specialists % Total %

Gender
Male 105.0 70.0 21.0 14.0 126.0 84.0
Female 22.0 14.7 2.0 1.3 24.0 16.0

Occupation Residents % Specialists % Total %
Surgery 91.0 60.7 13.0 8.7 104.0 69.3
General 30.0 20.0 1.0 0.7 31.0 20.7
Pediatric 3.0 2.0 1.0 0.7 4.0 2.7
Vascular 3.0 2.0 3.0 2.0 6.0 4.0
Genitourinary 6.0 4.0 1.0 0.7 7.0 4.7
Plastic 7.0 4.7 2.0 1.3 9.0 6.0
Thoracic 0.0 0.0 1.0 0.7 1.0 0.7
Neurological 6.0 4.0 0.0 0.0 6.0 4.0
Orthopedic 19.0 12.7 3.0 2.0 22.0 14.7
Maxillofacial 17.0 11.3 1.0 0.7 18.0 12.0

Otolaryngology 14.0 9.3 1.0 0.7 15.0 10.0
Gastroenterology 8.0 5.3 3.0 2.0 11.0 7.3
Anaesthesiology 3.0 2.0 5.0 3.3 8.0 5.3
Laboratory 11.0 7.3 1.0 0.7 12.0 8.0
Total 127.0 84.7 23.0 15.3 150.0 100.0

Table 2
Participants’ characteristics.

Variable No. % Notes

Currently married 51.0 34.0
Antecedents
Intravenous drugs use 55.0 36.7
Surgical intervention 51.0 34.0
Dental procedures 113.0 75.3
Blood transfusion or haemodialysis 0.0 0.0
Needle stick injury 122.0 81.3
Dealing with HCV patients 119.0 79.3
Injury while dealing with HCV patients 28.0 23.5 18.7 out of total
Sharing toothbrushes or Razers 0.0 0.0
Piercing 24.0 16.0 (all the females)
Circumcision (males/126) 117.0 92.9
Household member with HCV 0.0 0.0
Previous HCV antibodies test 28.0 18.7 All negative

surgery, root canal procedures, etc.) and none (0%) had been exposed
to blood transfusion or haemodialysis.

Regarding occupational related exposure, the majority of partici-
pants (81.3%) reported an incident of needle stick injury, 79.3% had
dealt with HCV infected patients and 23.5% of them reported an in-
jury while dealing with those patients (18.7% of total participants). In
respect to lifestyle habits 34% of participants were currently married,
none had a habit of sharing razors or toothbrushes, 16% had piercing,
most males were circumcised (92.9%), also, none of the participant
lived with household members infected with HCV and 18.7% had pre-
vious HCV test (negative result).

Discussion

Despite the high rate of contact with HCV infected patients and
considerable rate of accidents while dealing with them, none of our
study participants tested positive for anti-HCV antibodies, Therefore,
by publishing this study we aim to reduce what is called “publication
bias” especially regarding blood contagious diseases in Syrian Hos-
pitals. Health care personnel were directly tested for anti-HCV an-
tibodies with fourth-generation enzyme-linked immunosorbent assay
(ELISA).

A systematic review by Westermann et al. [13] indicates in most of
its reviewed studies an increased risk of HCV exposure among HCWs
compared to general population, especially in areas with high expo-
sure to blood contact (e.g. dialysis, blood banks, etc.). This increased
risk was statistically significant in Europe, USA, Africa, Middle East
and South Asia, with no difference in the risk of HCV between HCWs
and general population in Japan.

In comparison with the previous study conducted in Damascus,
Syria in 2001 among similar population and group size, the prevalence
was similar in surgery and laboratory workers (0%) [10], our study
did not include a haemodialysis group. To the best of our knowledge,
this is just the 2nd study that addressed the seroprevalence of HCV
among HCWs in Syria, which came after 15years of the last one con-
ducted in 2001 [10] and marked by a massive change in healthcare
policies and a considerable demographics changes in Syria caused by
the ongoing crises. In comparison to the general population, the preva-
lence of positive HCV blood donors fluctuated the between 0.3% and
0.46%, through the time span from 2003 to 2014 as reported by the
Syrian Ministry of health [14]. Other systematic review confirms sim-
ilar numbers [11].

Only 14 persons approached declined to participate in the study,
this reflects high compliance for our study, but we cannot rule out
the possibility of the presence of HCV-positive HCWs not included in
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our study. We have re-stratified the data of our sample to include more
participants after their refuse.

Our results include physicians and surgeons whom are at direct
contact with blood and blood products, thereby suggesting that oc-
cupational risk exposure to HCV is an unlikely event, which agrees
with some previous reports [15–17]. This in turn reflects the increased
awareness among the medical staff and the population as a whole (the
potential source of infection) about blood contagious diseases, which
may be due to the repeated health awareness WHO-supported pro-
grams launched by the Syrian Ministries of Health; and Higher Edu-
cation and announced through all media and local means.

The present study documented a moderate level of adherence to
safety measures among HCWs in Damascus Hospital regarding safe
injection practices and standard precautions to prevent occupationally
transmitted bloodborne infections. This may be attributed to the high
workplace stress and work overload of Damascus Hospital physicians
and residents beyond the hospital maximum capacity due to the crises
in Syria. Similar low to moderate levels of awareness and adherence
to safety measures have been reported in other studies [18–20].

Our encouraging results show that there is no significant occupa-
tional transmission of HCV among our medical staff. However, this
finding should not lead to complacency, since the risk of HCV trans-
mission remains a potential occupational risk [11,12,21,22]. In addi-
tion, we consider the fact that incomplete health care provider ad-
herence to blood transmission instructions and safety measures may
threat the effectiveness of HCV prevention and control programs
[23–25].

Our study limitations included the need for detection of HCV RNA
as confirmatory assay and correlate the results with liver function tests
and complete blood count data, in addition to the detection for HCV
in other hospital hospitals in Syria. The study of HCV is important in
the Arab world especially in Syria, as there is still lack of documented
literature about HCV burden in such country, which should implicate
for further research.

In spite of our results, we see that it is still necessary to de-
velop a mandatory well-organized program to increase the awareness
among all HCWs including physicians, dentists, pharmacists, medical
technicians, nurses and medical students regarding adherence safety
measures in blood transition, needles injections… etc. Preparing a
brochure for medical education and pre-employment awareness pro-
gram for HCWs is recommended to address the following topics:
bloodborne diseases transmitted occupationally, standard precautions
to prevent occupationally transmitted bloodborne infections and safe
injection practices.
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