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ABSTRACT

UNIVERSA MEDICINA

Assessment of needlestick injuries and hepatitis B and C
infection among surgeons

Shaban Mehrvarz*, Seyed Masoud Khatami, Shahram Manoochehry*@,
Hossien Khedmat**, Mahdi Arefinia***, and Hamid Reza Rasouli*

BACKGROUND
Specialist surgeons are at high risk of exposure to hepatitis viruses through
occupational exposure to blood or body fluids. Protective measures against
occupational exposure to the hepatitis B virus (HBV) and hepatitis C virus
(HCV) must be taken in order to prevent infection in surgeons. We aimed to
determine the needlestick injuries, and markers HBV and HCV in Iranian
surgeons.

METHODS
This study was cross-sectional research, performed in Baqyatallah, Shohada,
Rasoul Akram, Sina, Taleghani, and Emam Hossein hospitals (all university
hospitals) of Tehran, Iran. Overall 318 eligible surgeons were included.
Anonymous questionnaires were used containing data about demographic
characteristics, self-reported blood and needlestick contacts, occasional
exposures, risk behaviors and vaccination. Also, the blood samples were
taken and tested for hepatitis B surface antigen (HBsAg), antibody against
Hepatitis B surface antigen (antiHBs) and HCV antibody (HCVAb). Fisher
exact test and Kruskal Wallis test were used to analyze the data.

RESULTS
The mean age of the surgeons was 47.76  8.95 years and 177 of them
(55.66%) were male. The average number of needle–sticks was 28.28 ±
16.58 during the surgeons’ working life. Among them, 5 cases (1.59%) were
positive for HBsAg and 2 cases (0.66%) were positive for HCVAb.

CONCLUSION
In spite of the high needlestick rate in Iranian surgeons, prevalence of
hepatitis B and C is not very high among them. A high degree of vigilance
and a careful surgical technique is the only means available to prevent the
transmission of the viruses.
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INTRODUCTION

Viral hepatitis is a systemic infection that
involves the liver. Severe viral hepatitis cases
occur as types A, B, C, D, and E.(1) All the viral
hepatitis agents are RNA viruses, except for
hepatitis B which is a DNA virus.(1) These agents
are characterized by different molecular and
antigenic characteristics, but all create similar
clinical signs in humans. (1,2) The hepatitis B
prevalence in various areas in Iran is estimated
to be about 1.3%-2.4%.(3) Hepatitis C prevalence
is estimated to be around 0.13%-0.89% in Iran.
(4-6) Compared to similar studies in other countries,
the prevalence of hepatitis B virus (HBV) and
hepatitis C virus (HCV) infection in Iran is low.(7-

9) Hepatitis B is the 10th cause of death in the
world.(4) Annually, 0.5-1.2 million people die
because of hepatitis B infection in the world, of
whom 75% are in Asia.(4, 5) Cirrhosis and
hepatocellular carcinoma are the leading causes
of death in HBV infected patients. Annually more
than half a million people are infected with HBV,
and if they receive no treatment about 15%-40%
of them are at high risk of cirrhosis or
hepatocellular carcinoma.(5) This imposes high
expenses to the patients and the health systems
of countries. In the United States, admission fee
of these patients is about one billion dollars.(6)

Injection, exposure to blood products and
transfusion, organ transplantation, hemodialysis
and unsafe sex are major transmission pathways
of HCV.(7, 8) Sharp injuries and needlestick injuries
are the most important occupational routes of
HBV, HCV and human immunodeficiency virus
(HIV) infections in health-care workers
(HCWs).(9-11) The risk of transmission via
percutaneous injury with HCV infected blood is
estimated to be 3% to 10% and 7% to 30% for
HBV.(12,13) Hepatitis B infection has a higher
prevalence in physicians, dentists, dialysis unit
staff and laboratory workers compared with the
general population.(14,15) Among HCWs, surgeons
have the highest risk of HBV infection from their
patients.(16) Surgeons are at risk of infection with

blood-borne pathogens, including HBV, HCV and
HIV.(17, 18) Specialist surgeons are at high risk of
occupational exposure to these viruses through
blood and body fluids.

A systematic review showed that the highest
incidence of needlestick injuries was seen in
nurses and contraction of hepatitis B or hepatitis
C from work-related needlestick injuries is one
of the most common occupational hazards among
health care workers.(19) A comprehensive national
survey of surgical residents showed that
needlesticks occurred frequently.(20)

There is no previous study regarding
evaluation of markers of HBV in surgeons with
different specialties. We therefore aimed to
determine the needlestick injuries, and markers
of HBV and HCV in Iranian surgeons.

Methods

Research design
This cross-sectional study was conducted

at six hospitals of Tehran from January to May
2013.

Research subjects
Surgeons of Baqiyatallah, Shohada, Rasoul

Akram, Sina, Taleghani, and Emam Hossein
hospitals of Tehran, Iran, who had a history of
needlestick injury, were included in this study.  The
sample size was calculated based on an odds ratio
of 0.7 and using the formula for determination of
prevalence in one group, with á and â set to 0.05
and 0.2 respectively. Accordingly, the minimum
sample size was calculated as n=318.

Among 318 eligible surgeons who
participated in the study, surgeons of the all fields
(general, orthopedic, urology, neurosurgery,
gynecology, ENT and etc.) were included in this
study. Surgeons with a previous history of
exposure to blood or blood products, those who
had undergone major surgeries or had a history
of traumatic injuries, and those who had a history
of contact with B or C hepatitis patients, were
excluded from the study.
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Data collection
We made use of anonymous questionnaires.

Information regarding subjects’ demographics,
number of their surgeries per month, medical
history, occupational history, number of
needlestick contacts, occasional exposures, risk
behaviors and vaccination history were recorded
after detailed interviews with the subjects. We
also investigated the surgeons’ reaction to needle–
stick injuries or to positive viral markers of
themselves or their patients. We assessed the
average number of needle stick in the whole
experience work of Iranian surgeons. A high risk
exposure was defined if the number of needle
stick > average number of needle stick and low
exposure was defined if the number of needle
stick d” average number of needle stick.

Laboratory tests
Under aseptic conditions, about 5 mL of

venous blood was obtained from the subjects using
standard procedures and the serum was stored
frozen at -20°C before tests. Blood samples were
coded according to coding of the questionnaires.
All samples were first screened for HBV and
HCV through immune-chromatographic
technique. We used enzyme-linked
immunosorbent assay (ELISA) to carry out HBs
antibody (HBsAb), HCV antibody (HCVAb),
HBsAg and anti-HBs tests. Testing for HCV
antibodies was performed using a third generation
enzyme immunoassay.

Data analysis
Descriptive statistics was used to summarize

the variables and distribution of variables in the
samples. The relationship between these variables
was assessed using Fisher’s exact test and the
Kruskal-Wallis test was used to analyze the data.
Data were analyzed using SPSS 20 software
(IBM Corp, Armonk, NY, USA). A p-values less
than 0.05 were considered significant.

Ethical clearance
This study was approved by the medical

research ethics committee of Baqyatallah

University under no. IR.Bmsu.rec.1395.2. The
selected hospitals had been notified and visited
to offer administrative assistance before the
questionnaires were given to the participants.
Participation in the study was strictly voluntary.
Informed consent sheets were obtained from all
participants, each assured of maximum
confidentiality.

RESULTS

Among the 318 eligible surgeons who
participated in the study, 177 surgeons (55.66%)
were male. 93 general surgeons, 93 gynecologists,
37 orthopedists, 40 urologists, 34 ENT surgeons
and 21 were neurosurgeons. Table 1 depicts
demographics and distribution of selected
variables in the surgeons of different specialties
participating in the study.

There was a significant lower number of
monthly operations in orthopedists compared with
other groups of surgeons (p<0.01). Among the
318 surgeons, 291 surgeons (91.51%) had the
complete vaccination for HB. And the highest
duration of HB vaccination was among the
urology (p<0.001) The mean number of
needlesticks was 28.28 ± 16.58 during the
surgeons’ working life. Although orthopedists had
the lowest number of surgeries per month, they
had the highest number of needlesticks compared
with general surgeons, ENT surgeons,
gynecologists and neurosurgeons. Then the
highest rate of needlesticks also occurs in the
orthopedist group (p<0.001). (Table 1).

Mean HBsAb concentration was 149.05 ±
288.03 IU/mL in surgeons and 15.7% of surgeons
had antibody concentrations of less than 10 IU/
mL such that they were not immune against
hepatitis B virus. The HBsAb level in ENT
surgeons was lowest. (p<0.001) (Table 2).

Among the 318 surgeons, 5 cases (1.59%)
were positive for HBsAg and 2 cases (0.66%)
had a positive HCVAb. The positive HBsAg
cases consisted of two orthopedists, two
gynecologists and one general surgeon, while the
HCVAb positive cases consisted of one
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orthopedist and one gynecologist. None of these
surgeons had positive HBsAg and HCVAb
results simultaneously. Generally, high-risk
exposure was 18.0% in the orthopedic group,
40.0% in gynecologists, 26.0% in urologists,
18.0% in general surgeons, 4.0% in neurosurgeons
and 4.0% in ENT surgeons (p=0.055) (Table 2).

DISCUSSION

In the current study, HBsAg positive
prevalence was 1.59% and HCVAB positive
prevalence was 0.60%. This study shows that
surgeons in Iran do not have a higher HBV and
HCV infection prevalence than the general
population. In a study in Lagos, Nigeria, there
was a higher prevalence of HBV infection in
surgeons than in the general population. The study
reported that the prevalence of surface antigen
in the surgeons was found to be 25.7%.(21)

Another study in Poland on medical students
reported that anti-hepatitis core antigen (HBC)
was positive in 5.3%, and HBsAg was positive
in 0.7 %.(22)

The prevalence of hepatitis B in various
areas of Iran is about 1.3-2.4% which is
considered a low prevalence in comparison to
other countries.(3) Anti-HCV positive prevalence
is 0.20-0.89% in Iran.(23-25)

According to another study on 3411
orthopedists, the percentages of hepatitis B
infection and positive HCVAb were 13% and less
than 1%, respectively. (24) In the orthopedic group
of our study, the percentages of positive HBsAg
and positive HCVAb were 5.55% and 2.7%,
respectively. In the gynecology group, the
percentages of positive HBsAg and positive
HCVAb were 2.171 and 1.14%, respectively.
Needle–stick injury is one of most prevalent
modes of transmission for hepatitis B and C.(12)

In our study, numbers of needle-stick in
orthopedists group was more than other groups;
it’s because of type of instruments and tissues
which orthopedists work with. In our study, all
surgeons had needle-stick history and high risk

exposures were seen in 15.72%. One of the
groups at high risk is orthopedic surgeons. Apart
from needles, they frequently use other sharp
materials, such as wires, drills and saws.(26)

In our study, in spite of the lower number of
surgeries in the orthopedic and gynecology
groups, these groups were at higher risk of
needlesticks and had more positive HBsAg and
HCVAb results in comparison to the other
surgeons.

In this study, the most complete vaccination
coverage was seen in the neurosurgery and
orthopedic groups, followed by the gynecology
group. The least complete vaccination coverage
was seen in the ENT group. The neurosurgeons,
orthopedists and gynecologists also had highest
level of serum HBSAb. Nevertheless, in this study
there was no significant relationship of positive
HBSAb, needlesticks, high-risk exposure and the
number of surgeries with any of the surgeons’
groups. Despite the availability of hepatitis
B vaccine, orthopedic surgeons remain at risk for
acquiring blood-borne viral infection. Also, there
is a relationship between positive HCVAb results
and high-risk exposure.

One limitation of this study was the difficulty
in convincing the faculty surgeons to undergo
laboratory tests needed for the research. More
studies are recommended to be done for better
understanding about prevention and treatments
in those high risks groups.

CONCLUSION

The results showed that in spite of the high
needlestick rate in Iranian surgeons, the
prevalence of hepatitis B and C is not very high
among them. Most needlestick and positive cases
were in the groups of gynecologists.
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