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Abstract:

Background . HCV-infection is the main cause of chronic liver disease among

Egyptians, the most commonly infected population with HCV genotype 4. The
great risk of exposure to infection of health care workers(HCWSs) has
highlighted the urgent need for implementing an infection control program.
Therefore, healthcare workers (HCWs) are the target population of the current
study. Aim: The study evaluated the prevalence of viral hepatitis C (HCV)
infection among healthcare workers (HCWSs) in Benha University hospital and
Benha Teaching Hospital. Material and methods: one thousand (1000) health
care workers were included in the study at Benha University hospital and Benha
Teaching Hospital, including 256 resident physicians, 644 nurses and 100
workers. HCV Ab in serum was detected by Enzyme Linked Immunosorbent
Assay kits. Result: The result of this study showed that, out of 1000 studied
HCWs, 90 cases (9%) were positive for hepatitis C antibody (HCV Ab).
53.70% of all (HCWs) exposed to needle sticks injury (NSI). Conclusion:
These findings can be used to shape future HCV prevention policies in Egypt.

Keywords: hepatitis C. Benha hospitals, healthcare workers.

Introduction

Over 150 million people are infected with
hepatitis C virus (HCV) worldwide (1). Egypt
has the highest HCV seroprevalence, estimated

at 14.7%

representative sample of the population aged

477

in a study using a nationwide

15-59 years (2,3). The origin of the epidemic is
believed to be related to mass anti schistosomal
parenteral treatment campaigns conducted in
the 1960s-80s using insufficiently sterilized

injection material (4).
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Evidence of ongoing transmission of HCV that
is associated with health-care settings has
consistently accumulated over recent years
(5,6). Therefore, healthcare workers (HCWSs) in
Egypt are at particular risk of HCV infection
and other blood borne pathogens (7), with an
estimated annual number of needle stick injuries
of 4.9 per HCW (8), a high reservoir of HCV
infection in the patient population and an
estimated 66% of HCV infections being

attributed to occupational exposures (9).

Egypt has been considered one of the most
endemic countries for HCV infection. So,
healthcare professionals who work in close
contact with patients in Egypt are at increased
risk of HCV infection and other blood borne
pathogens (7), with an estimated annual number
of 4.9 needle sticks per HCW (8). HCV
infection may be presented either in acute form
tending to be asymptomatic or chronic form.
Progression to persistent or chronic infection
occurred in about three quarters of cases with
variable rates of the fibrosis progression (7).

Globally, two million health care workers
suffer from accidental needle stick injury each
year (8). In UK, a study showed that 37%
needle stick injuries reported at some stage
during their career. In Nepal a survey reported
that needle stick injury among health care
workers was 70.3% (10). In developing
countries, where the prevalence of HIV

infection is the highest in the world, the number
478

of needle stick injuries is also the highest.

Additionally, African health care workers suffer

an average of two to four needle stick injuries

per year and physicians are much less likely to
report a needle stick injury than other healthcare

professionals (11).

Health care workers (HCWSs) represent a high

risk population for sharps injuries, needles, and

scalpels during the execution of their health care
duties. In addition, HCW’s mucosa may be
exposed to droplets or splashes of blood, saliva,
and urine. These occupational exposure
accidents carry an estimated risk of 2% HCV
transmission (3,4). World Health Organization

(WHO) estimates that each year more than 3

million health workers hurt themselves with an

object/edge definitely contaminated with at least

one HIV (~170,000 exposures), hepatitis B

(~2,000,000 exposures), and hepatitis C

(~900,000 exposures). As there is no available

vaccination for HCV up till now, the use of

standard precautions coupled with strict
adherence to  post-exposure  prophylactic
measures to HCV are the available measures for

prevention (12).

This work aimed to study prevalence of HCV
among health care personals at Benha
University hospital and Benha Teaching
Hospital. The study extended to cover
acquisition of HCV infection in association
with specific risk factors and employment

duration.
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Subjects and Methods

This is a cross-sectional study was performed on
one thousand (1000) health care workers at
Benha University hospital and Benha Teaching

Hospital during the period between February

tattoo, house hold contacts with HCV and
visiting dental clinics. 2) Thorough clinical
examination. 3) Laboratory investigations
including: liver biochemical profile: (ALT,),
Anti-HCV was detected by Enzyme Linked

Immunosorbent Assay by (Prechek Bio, Inc)
(USA).

Statistical analysis: Data were analysis using

2017 and

consent was obtained from all participants and

August 2017. Informed written

this study was approved by Research Ethics

) SPSS software version 22. P value was
committee.

- . . considered significant at < 0.05.
Participants were selected by using simple

: : Results:
random sampling technique from each

. . Socio demographic characteristics of stud
department based on proportion until the grap y

. . ) _ ticipants:
required sample size obtained. Study population participants

i . . . In this study, among the 1000 stud
were subjected to: 1) Full history taking with IS study 9 udy

i . participants, 18% were males and 82% were
special emphasis on

females, 64.4 % nurses, 25.6% physicians and
HCV risk factors at hospitals such as: needle ’ ° P

10% kers, with 19-55 d
stick injury, incidental blood exposure, body 6 workers, with age range ( ) an

] o employment duration from 2 months to 38
fluid splash, as well as, shared nail clipper, Ploy urad

years, table 1.

Table 1: Distribution of sociodemographic characteristics of healthcare workers at Benha
Hospitals

Number Percentage %

Sex
Male 180 18.0
Female 820 82.0
Age
mean = SD (range) 33.64+8.57 (19-55)
Occupation
Physician 256 25.6
Nurses 644 64.4
Workers 100 10.0
Employment duration

mean + SD /y(range) 11.84+8.94 (2m-38y)

479



Risk  factors associated with HCV
seropositivity

Incidence of positive cases among our HCWs
was (9.0%). 53.7% of HCWSs were exposed to
needle stick injury and 46.3% not exposed to
needle stick injury.

There was a highly statistically significant
increase in percentage of nurses who exposed to
needle stick injury compared to non-exposed to
NSI, also the same in workers. But in
physicians, there was a highly statistically
significant increase in percentage of non-
exposed to NSI compared to who exposed to
NSI. Highly statistically significant increase in
percentage of who exposed to NSI was found
among workers comparing to physicians and
nurses, table2.

Original article

There was a highly statistically significant
increase in the incidence of NSI for HCWs
compared to increase of employment duration.
There was a highly statistically significant
increase in percentage of HCV Ab positive in
workers comparing to physicians and nurses.
There was a highly statistically significant
increase in negative HCV Ab physicians than
positive. According to nurses and workers also
there was a highly statistically significant
increase in negative HCV Ab than positive.
There was a highly statistically significant
increase in percentage of HCV Ab positive
HCWs who exposed to NSI compared to non-
exposed to NSI.

There was a highly statistically significant
increase in positive HCV Ab HCWs compared

to increase of employment duration.

Table2: Prevalence of percent positive anti-HCV antibody responses in all study groups

HCV Ab Positive Negative  Ztest P value
Occupation (90) (910)
Physicians (256) 2 (0.8%) 254 (99.2%) 11.23 <0.001**
Nurses (644) 62 (9.6%) 582 (90.4%) 15.94 <0.001**
Workers (100) 26 (26.0%) 74 (74.0%) 4.33 <0.001**
X?=56.8 P<0.001 ** = highly statistically significant
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Prevalence of HCV marker and ALT results
There was a highly statistically significant
increase in percentage of positive HCV Ab
HCWs with elevated ALT comparing to
negative HCV Ab.

Out of 1000 cases 20 cases were belonging to
Sterilization department which represent 2% of
all cases, out of these participants 6 cases were
HCV Ab positive which represent 30% of
Sterilization department participants and these
represent 6.7% of all positive cases. 44

participants from dialysis unit which represent

4.4 % of all participants, 10 cases were positive
which represent 22.73% of participant of this
department. Out of 90 positive cases also 10
cases from emergency department those
represent 17.24% of emergency department
participants.

ALT is the main predictor for HCV Ab positive
than other factors.

ALT sensitivity for HCV is 35.6% (false
negative= 64.4%), specificity is 99.8% (false
positive=0.2%), with diagnostic accuracy= 94%,
table 3.

Table 3: Validity of ALT in prediction of positive HCV Ab.

HCV Ab Positive (90) Negative FET P value

ALT level (910)
Elevated ALT (>45 IU/L) 32 (35.6%) 2 (0.2%) 300.7  <0.001**
Normal ALT (<45 IU/L) 58(64.4%) 908 (99.8%)

AUC 0.98

Cutoff point 45.0

Sensitivity 35.6

Specificity 99.8

PPV 94.1

NPV 94.0

Accuracy 94.0

AUC= area under the curve PPV= positive prediction value

NPV= negative prediction value

P<0.001**= highly statistically significant
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Discussion

In the hospital environment, there is a high risk

of contact with biological agents and everyday
contact with blood, biological fluids and
potentially contaminated surgical or medical
instruments (13).

The current study was conducted on 1000 of
the health care workers at Benha University
hospital and Benha Teaching Hospital ,256 were
physicians, 644 were nurses and 100 were
workers in 31 different department in hospitals.
According to the study conducted within this
research, it was found that out of 1000 studied
health staff 90 cases were HCV Ab positive
which represent (9%).

A study carried out in 2018 in Alexandria
university Hospital on HCWs founded that the
prevalence of HCV Ab was 8.6% (14) , another
study which conducted on 1770 HCWs in Egypt
was 8% (15). Also, a study found the same
prevalence in Ain Shams University Hospitals
HCWs which were 8% (16).

In the other hand anti-HCV-positive was lower
prevalence in other studies, among 194 HCWs
anti HCV was positive in 5.2% of HCWs in
Asuit General Surgery Department (17).

In Damascus Hospital all samples tested
negative for anti-HCV antibodies (18) and 0%
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prevalence among HCWs of the Najran region,
Southwestern Saudi Arabia (19).

The overall prevalence of HCV infection was
higher in study at Al-Azhar University Hospitals

which was 21.34% (20). A study carried out
among Egyptian HCWs at a national liver
disease referral center detected a prevalence of
HCV-AD to be 16.6% and 34.8% among HCWs
at Zagazig University Hospitals (15).

As per this study 53.70% of all health care
workers exposed to needle sticks injury (NSI)
and 80% of HCV positive cases exposed to NSI.
Another study founded that out of 1010
participants, 580 (57.42%) showed a positive
history of NSI (21), in tertiary care hospital in
Delhi, 79.5% of the workers having received
NSI in their career (22).

Prevalence of NSI in various countries was in
Malawi (30.3%), Nigeria (23.1%), and India
(30.1%) and lower than the studies done in
Egypt (62.3%),
Herzegovina (61.1%), and Saudi Arabia
(50.9%), (55.5% in Thailand, 57% in England,
and 72.4% in Canada (23).

The exposure to (NSI) was lower than this

Sarajevo, Bosnia and

study in other study in a teaching hospital in
India which was around 10.81% (24). In Iran the
prevalence of (NSI) ranged from 10.0% to
84.29% (25).



Prevalence of Hepatitis C Antibodies Among Health Care Workers . Ameen et al.

This difference may be due to the number of
HCWs in the facility, different work
environment, training, culture, availability of
resources and uses of protective equipment.
Thus, efforts should be made to reduce the risk
of occupational exposures by enhancing the
HCWs' adherence to universal precautions and
by introducing safer devices and techniques.
The results of this study indicate that the
incidence of (NSI) among workers (74%) was
more than the incidence of (NSI) among nurses
(61.02%) was higher than that among doctors
(27.34%).

A study found that the highest number of
exposures to NSl is in dialysis work (26).
Another study indicate the incidence of (NSI)
among nurses was (31.2%) which less than this
study but also was higher than that among
doctors (19.9%) (27). Also most NSI being
reported among the nursing staff, 54%, followed
by doctors (40%) (28).

As reported in other study NSI prevalence in
nurses versus physician was (43% vs 16%),
nurses versus health officer was (43% vs
16.7%), nurses versus laboratory was (43% vs
11.1%) (35). In Saudi Arabia, the nurses were
commonly injured (NSI) group with which
constituted 65.8%, but the incidence of
physicians were 19.2% (29).

In developed countries like USA and UK,
incidence of needle stick injury in nurses is
respectively 16.3% & 48% (30).
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Physicians also reported less occupational
exposures to (NSI) than nurses and workers
probably because they believe that they can
estimate the transmission risk for infection
themselves before they decide to report it (31).
In other study, doctors constituted the largest
number (351 [73.7%]) of the reported incidents
followed by nurses (19.1%) and these data
correspond with several reports from India.
However, other studies from India, Saudi
Avrabia, Ireland and the USA reported NSI being
less frequent (19.2-28.5%) among doctors than
nurses (32).

Most  frequently, nurses and medical

technicians  have  reported  occupational
exposures. This can be explained by the fact that
this group of hospital workers is most frequently
in contact with patients and uses objects during
the medical treatment (31). Insufficient level of
knowledge and the risks after exposure was
observed expectedly more in hospital waste
disposal staff as compared to physicians and
nurses (32).

In this study, increasing employment duration
was highly significant increasing the incidence
of NSI.

A study in Ethiopia showed that participants
with working experience of more than 10 years
had higher rate of NSIs (which may help in
transmission of infection) compared with those

having less than 5 years of experience (33).
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In against, as per other Study more than one-
third of the NSIs were seen in less working staff
(32). Other study also found the group which
was not experienced NSIs had a higher mean
year of working experience (34).

In our study the prevalence of HCV Ab has
(P<0.001)

according to sex which was higher in male, with

highly  significant  difference
the prevalence of (13.9%) of all male
participants (25 out of 180) while prevalence of
positive females was (7.9%) (65 out of 820).

In the current study, with respect to the
occupation differences, it was found that HCV
positive workers had the highest prevalence
among different job categories (26/100, 26%)
followed by nurses (62/644, 9.63%) then
physicians had prevalence about 0.78%.

This is in agree with other study which found
that workers had the highest frequency of
infection (51.1%), followed by nurses and
technicians (32%) and lastly physicians (14.3%)
(17) and other study said the prevalence of
positive cases of workers was 16.5%, positive
cases in nurse was 5.3% and in physicians was
2.5% (16).

The pre-service education of safe health care
and prevention of blood-borne pathogen carried
out targeting HCWSs, may provide the
explanation for the higher anti-HCV prevalence
in workers in our study compared with nurses

and physicians. This explanation may be
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supported by the fact that anti-HCV was more
prevalent in, HCWs with poor educational level
and not usually involved in the pre-service
education programs of safe health care.
Seroprevalence of HCV Ab among HCWs
according to needle-stick injuries, was found to
be (80%) of HCV Ab positive with history of
NSI.

Occupational injuries with a needle or other
sharps are common among health-care
professionals. These injuries increase the risk of
developing many blood-borne infectious
diseases (32).

This is in agreement with other study which
founded nearly 80% of the hepatitis infections
in health workers are attributed to sharp injuries
(35). In other study NSI among HCWs accounts
for almost 40% of the HCV infections. The
prevalence of HCV Ab positive increase with
who had history of NSI (36).

HCV prevalence due to NSIs was lower in
other studies as the risk of infections ranges
from 3-10% (32) and 1.8% (26).

The multiplicity of risk factors related to their
work at hospital that added to other risk factors
outside the hospital might play a key role in the
increased infection transmission as reported by
(36).

It is difficult to establish whether the HCWs in
the current study became positive by

occupational exposure while being employed at
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the hospital or not since there was no regular

screening for HCV.

The distribution of cases according to duration
of exposure to risk factors (Employment
duration) was found to be at mean duration of
11.84+8.94 years of occupation. Positive cases
had duration exposure of 24.32+6.24 years.
Increasing employment duration is highly
significant in positive HCV Ab cases.

This result was supported by a study which
found that the infected individuals had
significantly longer working experiences (14.4 +
9.1 years) than non-infected individuals (8.2 +
7.3) (17).

This was suggested by that with the increasing
experience that results from the years of work in
a hospital, HCWs usually perform tasks of
greater risk. This may contribute to greater
exposure for work accidents. In addition, the
risk of work accidents increases with additional

year in the job.

In addition, HCV Ab positive cases associated
with elevated ALT were 32 cases (35.6%) in the
present study, as Positive HCV Ab cases had
high significantly higher levels of ALT than
negative HCV Ab cases.

Another study reported that the evaluation of
ALT levels in 107 of the samples showed that
six (35%) of 17 samples were HCV RNA
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positive with elevated ALT (37). Other study

showed a significant difference in anti-HCV

prevalence according to ALT activity. Patients
with elevated ALT had a 3.8 times higher
prevalence than those with normal ALT, so
ALT seems to be an appropriate warning sign of
HCV infection (38).

ALT is a predictor for HCV infection but
should not use alone because it may be elevated
in other liver diseases, also not all HCV positive
cases have elevated level of ALT.

The risk of infection by HCV in occupationally
exposed HCWs is a problem of considerable
attract. There is a high risk of contact with
biological agents in the hospital environment.
This is due to everyday contact with blood,
biological fluids and potentially contaminated
surgical or medical instruments as well as high

prevalence of HCV by community acquired

infection.
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