ijw\jééu-‘.llerl‘ Lo ) 5 2 Al Al
EJE sl

Hepatitis C virus infection and risk factors in health-care
workers at Ain Shams University Hospitals, Cairo, Egypt
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ABSTRACT The objectives of this study were to document the background prevalence and incidence of HCV
infection among HCWs in Ain Shams University Hospitals in Cairo and analyse the risk factors for HCV infection. A
cross-sectional survey was conducted in 2008 among 1770 HCWs. Anti-HCV prevalence was age-standardized using
the Cairo population. A prospective cohort was followed for a period of 18 months to estimate HCV incidence. The
crude anti-HCV prevalence was 8.0% and the age-standardized seroprevalence was 8.1%. Risk factors independently
associated with HCV seropositivity were: age, manual worker, history of blood transfusions and history of parenteral
anti-schistosomiasis treatment. The estimated incidence of HCV infection was 7.3 per 1000 person-years. HCWs in
this setting had a similar high HCV seroprevalence as the general population of greater Cairo.

Infection par le virus de I’hépatite C et facteurs de risque chez les agents de santé de I’hopital universitaire
Ain Shams au Caire (Egypte)

RESUME Les objectifs de la présente étude étaient de documenter la prévalence et l'incidence de fond de
I'infection par le virus de I'hépatite C chez les agents de santé de I'hopital universitaire Ain Shams du Caire et
d’analyser les facteurs de risque de contracter une infection par le virus de I'hépatite C. Une enquéte transversale
a été menée en 2008 aupres de 1770 agents de santé. La prévalence des anticorps contre le virus de I'hépatite C
a été normalisée pour |'age par rapport a la population du Caire. Une cohorte prospective a été suivie pendant
18 mois pour estimer l'incidence de l'infection par le virus de I'hépatite C. La prévalence brute des anticorps
contre le virus de I'hépatite C était de 8,0 % et la séroprévalence normalisée pour I'age était de 8,1 %. Les facteurs
de risque indépendamment associés a une séropositivité pour le virus de I'hépatite C étaient les suivants :
I'age, le travail manuel, des antécédents de transfusion sanguine ainsi que des antécédents de traitement
parentéral contre la schistosomiase. L'incidence de l'infection par le virus de I'hépatite C a été estimée a 7,3 pour
1000 personnes par an. Les agents de santé de cet établissement hospitalier avaient une séroprévalence du virus
de I'hépatite C aussi élevée que la population générale du Grand Caire.
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Introduction

Over 150 million people are infected
with hepatitis C virus (HCV) world-
wide (1). Egypt has the highest HCV
seroprevalence, estimated at 14.7%
in a study using a nationwide repre-
sentative sample of the population
aged 15-59 years (2,3). The origin of
the epidemic is believed to be related
to mass antischistosomal parenteral
treatment campaigns conducted in the
1960s—80s using insufﬁciently steri-
lized injection material (4). Evidence
of ongoing transmission of HCV that
is associated with health-care settings
has consistently accumulated over
recent years (5,6). Therefore, health-
care workers (HCWs) in Egypt are at
particular risk of HCV infection and
other bloodborne 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).

There are few comprehensive stud-
ies on the current prevalence among
HCWs in Egypt, with reported HCV
seroprevalence ranging from 7.7% to
16.6% (10,11).1n 2002, national guide-
lines for control of nosocomial infec-
tions were developed and adopted by
the Ministry of Health and Population
(12) and in the 2008 Egyptian National
Control Strategy for Viral Hepatitis,
HCWs comprised an important target
for future control strategies. Conse-
quently, a surveillance programme of
occupational blood exposures was initi-
ated in Ain Shams University Hospitals
(ASUHs) in 2008 in collaboration
between the departments of infection
control and community medicine. Data
from the surveillance programme
enabled us to examine the following
objectives: to estimate the background
seroprevalence of HCV and HBV
infection among HCWs; to identify
factors associated with HCV infection;

and to estimate HCV incidence among
HCWs.

Study setting

The study took place in ASUHs, a major
tertiary-care teaching hospital in Cairo,
with over 3200 beds and 4500 employ-
ees working in 4 departments: internal
medicine, obstetrics/gynaecology,
paediatrics and surgery, each including
several wards. Each year around 1300
new interns, i.e. physicians- and nurses-
in-training, are assigned to different
departments. The study protocol was
approved by the ethics committees at
the National Hepatology and Tropical
Medicine Research Institute (NHT-
MRI) in Cairo (accreditation number:
IORGOO(BZSO).

Study population and
sampling methods

A cross-sectional prevalence survey
was conducted between August and
October 2008. Sampling for the cross-
sectional survey was carried out by
means of convenience sampling, i.e. all
HCWs who were present at the time
of conducting the survey were invited
to participate. The hospital workforce
census in 2008 was 4523 employees,
including 1300 interns; only data on
the distribution of occupational groups
were available for the 2008 employee
census. With an expected 2300 HCWs
participating in the survey and an HCV
antibody prevalence of 10%, the preci-
sion around the estimate was calculated
at1.2% (alpha=0.05). Thatsame sample
size would give 80% power to consider
statistically significant associations with
HCV infection characterized by OR of
1.8 or more, for exposures at least 10%
prevalentamong HCV-negative partici-
pants (alpha = 0.0S; 2-sided tests).

A subsample of anti-HCV-negative
HCWs was invited to participate in an
18-month cohort to assess HCV inci-
dence. Sampling for the cohort study
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was carried out by inviting all HCWs
who tested negative for both HCV and
HBV in the cross-sectional survey (n =
1603) to join the cohort study. Recruit-
ment of HCWs stopped prematurely
after 417 HCWs were included, as a re-
sult of unexpected funding reductions.

The sampling process for the study
is illustrated in Figure 1.

Data collection
Questionnaire

Informed, written consent in Arabic
was obtained from participants or
from guardians of those younger than
18 years of age. A close-ended ques-
tionnaire was administered by a nurse.
The questionnaire included questions
on sociodemographic characteristics
and past risk exposures in the commu-
nity (e.g. injection practices, sharing of
toothbrushes and razors, shaving at the
barber’s shop), iatrogenic exposures
(e.g. hospital admission, invasive and
non-invasive procedure, blood transfu-
sion, bilharziasis treatment and obstet-
ric history) and occupational exposures
(e.g. syringe/sharps injury, body fluids
and HBV vaccination). A 10 mL blood
sample was collected by the nurse.

The cohort participants were re-
examined during 2 successive rounds
with the questionnaire on recent risk
exposures and blood sample collection,
first in July to September 2009, then in
February to April 2010.

Laboratory testing

Sera in the cross-sectional survey were
tested in ASUH’s central laboratory us-
ing HCV enzyme immunoassay (EIA)
3.0 (Abbott Laboratories) foranti-HCV
antibodies, Auszyme monoclonal 3rd-
generation EIA (Abbot Laboratories)
for HBs antigen, and routine tests for
alanine transaminase (ALT). Samples
positive for anti-HCV antibodies were
tested again and those testing positive
by the 2 serological tests were consid-
ered positive for anti-HCV. Samples
with discordant results were considered
negative.
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Anti-HCV & HBsAg negative
1603 (90.6%)

< 1770 HCWs included in the analysis

v

First follow-up (2009)
417 HCWs recruited

Anti-HCV positive
141(7.97%)

HBsAg positive
26 (1.47%)

15 HCWs excluded due

A

to inclusion error

Y

402 HCMs included in
the analysis

102 HCWs lost

follow-up

A

Second follow-up (2010)
300 HCWs

v

Anti-HCV positive
3(1%)

HCV RNA positive
1(0.33%)

Figure 1 Flowchart of participants in the study at Ain Shams University Hospitals, Cairo, 2008 (HCW = health-care workers,
anti-HCV = hepatitis C virus antibody, HBsAg = hepatitis B surface antigen, HCV RNA = hepatitis C virus ribonucleic acid)

Sera for the cohort study were
tested in the Viral Hepatitis Re-
search Laboratory at the National
Hepatology and Tropical Medicine
Research Institute in Cairo (NHT-
MRI) for anti-HCV antibodies
using the same technique as in AS-
UHs. Cohort samples with positive
anti-HCV antibodies were tested
for HCV-RNA using a one-step in-
house reverse transcriptase/ploym-
rease chain reaction assay (13) and
tested for ALT.

Participants who had positive
anti-HCV antibodies were referred
by the study coordinator in a timely
manner to the NHTMRI hepatol-
ogy clinic for further evaluation and
treatment according to standard
practices.

Statistical analysis

Data analysis was performed using
Stata statistical package, version
11. Prevalence estimates of HCV
(anti-HCV) and HBV (HBsAg) were
computed with their 95% confidence
interval (CI). Population data of
greater Cairo was extracted from the
2008 Demographic and Health Sur-
vey database (2), to calculate the age-
standardized prevalence of anti-HCV
among HCWs in the survey study.
Estimate of HCV incidence was ob-
tained by the number of new HCV
infections (defined as seroconversion
during cohort follow-up) divided by
the total number of person-years of
follow-up in the cohort.

Characteristics of participants with
and without HCV antibodies were

compared using Student t-test and
chi-squared test for continuous and
categorical variables, respectively. All ex-
posures were tested for association with
anti-HCV positivity in univariate and
age-adjusted analyses with calculation
of odds ratio (OR) and 95% confidence
interval (CI). Age adjustment was per-
formed by including age as continuous
variable in the model, after verification
of the assumption of linearity in the rela-
tionship between age and the outcome.
A sensitivity analysis showed similar
results, in which age was adjusted for as
a categorical variable (data not shown).
Variables with P-values < 0.25 in the
age-adjusted models were entered in a
multivariate logistic regression model
and removed in a manual backward
procedure using a likelihood ratio test at
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each step. Variables were kept in the final
model if P < 0.0S.

Cross-sectional survey

Characteristics of the study population

A comparison between the occupa-
tional groups of HCWs who were
included in the cross-sectional survey
and the total employee population in
2008 is shown in Table 1. Although
convenience sampling was used, the
2 groups were similar, except for the
under-representation of physicians-in-
training,

A total of 1770 HCWs (39.1%
of total hospital employees) were
included in the survey (Figure 1).
The mean age was 34 years (range
16-65 years) and 74% were females.
Over 60% of subjects were married
at the time of survey. Almost half of
HCWs were nurses (47.2%), 21.7%
were manual workers and 13.5% were
medical doctors (including 9.1%
residents and senior doctors and 4.4%
physicians-in-training) (Table 2).
Most hospital departments were cov-
ered in the survey, 21.6% of HCWs
worked in surgery and 20.5% in in-
ternal medicine. Of the participants
20.9% reported having periodic test-
ing for hepatitis markers and 48.4%
had received at least one dose of HBV
vaccination.

Prevalence of HCV, HBV markers
and ALT results

The overall crude prevalence of anti-
HCV was 141/1770 (8.0%; 95% CI:
6.7-9.2%) and the age-standardized
anti-HCV prevalence was 8.1% (95%
CI: 6.8-9.3%). The HCV prevalence
among our sample of HCWs was not
significantly different than the popu-
lation of greater Cairo [10.4% (95%
Cl: 82-12.6%)] (P = 0.127), based
on Egypt Demographic and Health
Survey data (2). Figure 2 shows the
HCV prevalence by age and sex of the
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Table 1 Occupational profile of health-care workers in Ain Shams University

Occupational group

No.
Doctor® 286
Physician-in-training 614
Nurse© 2126
Manual worker 1088
Laboratory technician 249
Pharmacist 160
Unknown -
Total 4523

Hospitals compared with those enrolled in the prevalence study (n = 4523)

Hospital census

Study sample P-value®

% No. %

6.3 161 9.1 0.275
13.6 77 4.4 0.022
47.0 835 472 0.922
241 383 21.7 0.341

5.5 84 4.8 0.805

3.5 150 8.5 0.062

= 80 4.5 =

100.0 1770 100.0 =

“Two-sample test of proportions.

bIncludes residents and senior doctors; cIncludes both nurses-in-training and qualified/practising nurses.

survey population compared with that
of greater Cairo.

Among the 1770 HCWs, 26 (1.5%;
95% CI: 0.9-2.0%) were positive for
HBsAg. The mean ALT level was 18.6
U/L (range2-188U/L)and 92 (5.2%)
of HCWs had ALT level above the up-
per reference limit (41 U/L). Higher
ALT was significantly associated with
anti-HCV seropositivity (OR 4.9; 95%
CI: 29-8.1, for ALT > 41 versus < 41
U/L) (P<0.001).

Risk factors associated with HCV se-
ropositivity

Age had a significant association with
HCV seropositivity (P < 0.001), with
50-54-year-olds having almost 10
times higher risk of HCV seropositivity
compared with those aged < 25 years
(OR 9.8;95% CI: 4.7-20.4) (Table 2).
In the age-adjusted analysis, only the
occupation of participants was signifi-
cantly associated with seropositivity (P
<0.001), with manual workers (OR 4.9;
95% CI: 1.7-13.9) and laboratory tech-
nicians (OR 3.9; 95% CI: 1.1-13.0)
being at higher risk compared with

medical doctors.

Almost half of participants (46.3%)
reported having received more than 10
injections in their lifetime (Table 2),
and the majority (81%) of them had
those injections given by a medical doc-
tor. The main routes of injection were
intramuscular (85%) or intravenous

(69%). A majority of the men (80.2%,
328/409) reported having their beard
shaved at the barber’s shop. In the age-
adjusted analysis, only shaving with
used razors at the barber’s shop was
significantly associated with HCV sero-
positivity (P = 0.03), yet only S HCWs
reported this exposure.

Around half of HCWs (53.3%)
had been admitted to hospital during
their lifetime (Table 3), of whom 47.7%
(450/944) had been admitted more
than once. Only 119 HCWs (6.7%)
had received a blood transfusion in
their lifetime. After age-adjustment
the number of blood transfusions was
marginally associated with seropositiv-
ity (P = 0.068). Among the different
procedures done in hospital, sutures
and intravenous catheterization were
reported more than other procedures
(31.4% and 26.8% respectively). How-
ever, none of these procedures were
associated with seropositivity in the age-
adjusted model.

Some of the HCWs (104, 5.9%)
had had bilharziasis and 27 (26.0%) of
them reported having received paren-
teral antischistosomal therapy. Both
types of exposure were significantly as-
sociated with HCV seropositivity in
the age-adjusted analysis (P < 0.001).
Specifically, those having received par-
enteral antischistosomal therapy had a

6-fold increased odds of HCV infection
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Table 2 Sociodemographic characteristics and community-related risk factors associated with hepatitis C virus (HCV) seropositivity in health-care workers (HCWs) enrolled in the

=1770) (concluded)

prevalence study (n

Age-adjusted®

Unadjusted?

)
&=
=
‘@
o
ot
>
O
ac

Variable

Barber uses new razors9

60.0

1.5
96.7

No

0.030

0.01-0.52
0.01-2.90

0.08 0.01-0.48 0.027 0.08
0.13 0.01-2.18

10.4

33

317

Yes

017

16.7

1.8

Don’t know

“Results of univariate and age-adjusted logistic regression models, using positive anti-HCV EIA results as the dependant variable.

467);’Among males who

bIncludes residents and senior doctors; “Includes both nurses-in-training, and qualified/practising nurses; “Includes Cardiology, Pulmonary disease, Geriatrics, Tropical medicine and Nephrology; ‘Among males only (n

=328).

409); 9Among males who shave their beards at the barber’s shop (n

confidence interval; ICU

shave their beards (n

intensive care unit.

odds ratio; Cl

OR

354

30 A

254

20+

Anti-HCV prevalence (%)

<25

M Females

45
40
35

25 +
20

Anti-HCV prevalence (%)

10

<25

25-29 30-34 35-39 40-44 45-49 50-54

25-29 ° 30-34 ° 35-39 ' 40-44 ° 45-49 ° 50-54

>55

Age groups (years)

M Males

>55

Age groups (years)

Figure 2 Prevalence of anti-hepatitis C virus (HCV) antibodies in (a) Ain Shams
University Hospitals, (b) population of Cairo (2), stratified by age and sex

(95% CI: 2.6-13.9) (Table 3). None
of the obstetric-related procedures or
dental treatment were associated with
HCV seropositivity in the age-adjusted
analysis.

Exposure to sharps injuries by
syringes was reported by 67.1%
of HCWs, and more than half of all
HCWs reported having at least sharps
injury per month (Table 3). Half of
HCWs (49.7%, 879/1770 had ever
been pricked without gloves and 83%
of HCWs who wore gloves ever had
tears in their gloves. Most HCWs
reported exposure to blood (88.7%,

1034/1166), and to a lesser extent to
other fluids. In the age-adjusted analysis,
none of the occupational exposures
were significantly associated with HCV
seropositivity.

Multivariate logistic regression

The results of multivariate logistic re-
gression showed the following variables
to be independently associated with
anti-HCV seropositivity: age (OR of
2.01 for increase of 10 years of age, P <
0.001); having received a large number
of blood transfusions (OR 5.9; 95%
CI: 2.0-16.9; P = 0.001), having had
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Table 4 Multivariate analysis of risk factors associated with hepatitis C virus seropositivity among health-care workers
(HCWs) enrolled in the prevalence study

Age-adjusted univariate analysis Multivariate analysis (final model)
(013 95% ClI P-value OR 95% ClI P-value
Age per year 1.07 1.06-1.09 <0.001 1.07 1.05-1.09 <0.001
Sex
Female 1 = 1 =
0.098 0.972
Male 1.38 0.94-2.02 1.01 0.62-1.64
Occupation
Doctor® 1 - 1 -
Physician-in-training 218 0.38-12.5 2.09 0.36-12.2
Nurse® 2.36 0.82-6.75 2.32 0.79-6.83
<0.001 0.006
Manual worker 4.87 1.71-13.9 4.28 1.48-12.4
Laboratory technician 3.86 114-13.0 3.05 0.86-10.8
Pharmacist 1.91 0.58-6.32 1.67 0.49-5.65

Ever received blood transfusion
(no. of times)

0 1 - 1 -
1 1.03 0.47-2.26 1.04 0.45-2.39
>1 112 0.37-3.38 0.068 1.22 0.39-3.82 0.0%3
Many 4.77 1.06-13.6 5.85 2.02-16.9
Treatment for schistosomiasis
No 1 - 1 -
Tablets 3.02 1.50-6.06 2.90 1.37-6.16 Py
Injections * tablets 6.03 2.62-13.9 <0.001 6.34 2.61-154
Don’t know 1.51 0.52-4.39 1.67 0.56-4.93
Hospital ward
Paediatrics 1 - 0.133 - - -
Surgery 1.06 0.54-2.07 - -
Obstetrics 0.86 0.36-2.04 - -
Internal medicine 1.84 0.97-3.49 - -
Other medicald 1.40 0.59-3.33 - -
ICU & Emergency 21 1.04-4.31 = =
Laboratory 113 0.49-2.64 = =
Non-medical 0.92 0.34-2.47 - -
Sharing of razors
No 1 - 0.145 - - -
Yes 1.75 0.86-3.56 - -
Shaving at barber’s shop®
No 1 - 0.103 = = =
Yes 2.28 0.84-6.16 - -
Intravenous catheterization
No 1 - 0.087 - - -
Yes 1.39 0.95-2.01 - -

“The variable sex was forced in the multivariate model.

bIncludes residents and senior doctors; “Includes both nurses-in-training and qualified/practising nurses; “Includes Cardiology, Pulmonary disease, Geriatrics, Tropical
medicine and Nephrology, <Females were included in the non-exposed reference category in the multivariate analysis.

OR = odds ratio; Cl = confidence interval.

ICU = Intensive care unit.
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treatment for bilharziasis with paren-
teral antischistosomal therapy (OR 6.3;
95% CI: 2.6-154; P<0.001) and being
a manual worker (OR 4.3; 95% ClI:
1.5-12.4;P<0.001) (Table 4).

Cohort study
Characteristics of the study population

A total of 402 HCWs were included
in the cohort study. A comparison
between the sociodemographic char-
acteristics of HCWs selected in the
cohort study and those not selected,
i.e. HCV-EIA-negative HCWs in the
cross-sectional survey (n = 1220), is
shown in Table 5. The cohort study had
a higher proportion of married female
nurses and HCWs working in surgical
departments; nevertheless the age distri-
bution was similar to that of HCWs not
selected from the sampling frame. The
mean age of participants was 35 years
(range 16-60 years). Females com-
prised 79.4% of participants and 74.9%
of HCWs were married or previously
married at the time of first interview.
The breakdown by occupation showed
63.7% were nurses, 2 1.6% manual work-
ers and 4.9% medical doctors. HCWs
worked mainly in the surgical (32.6%),
obstetrics/gynaecology (26.4%) and
internal medicine (13.7%) departments.

HCVincidence

Of the 402 HCWs who were followed
for 12 months after the survey, 300
of them continued follow-up for an
additional 6 months (i.e. 18 months
of follow-up) with 2 blood samples
taken. By the end of the follow-up, 4
HCWs had positive anti-HCV tests
(seroconversion), including I who was
viraemic (positive HCV RNA) at the
12-month interview and who remained
as such until the end of follow-up. Re-
garding the 3 non-viraemic cases, 1 had
seroconversion at the 12-month visit
and the remaining 2 at the 18-month
(last) visit of follow-up. Over a total
analysis time of 551 person-years, the
estimated incidence of HCV infection
was 7.3 per 1000 person-years (95%
Cl: 2.7-19.4). The characteristics and

Table 5 Population description of hepatitis C and B virus negative health-care
workers (HCWs) in the prevalence study who were selected for the cohort study
(n = 402) compared with those not selected (n =1201)

Variable Unselected HCWs ?
No. %

Age (years)

<25 329 26.9

25-29 255 20.9

30-34 180 14.8

35-39 142 1.6

40-44 112 9.2

45-49 101 8.3

50-54 60 4.9

>55 41 34
Sex

Female 889 72.9

Male 331 271
Marital status

Single 457 375

Married 710 58.2

Widow 30 25

Divorced 22 1.8
Occupation

Doctore 209 18.0

Nurse® 576 49.7

Manual

worker 197 16.9

Laboratory

technician 55 4.7

Other 104 8.9
Ward

Paediatrics 191 16.4

Surgery 281 241

Obstetrics 90 7.7

Internal

medicine 225 19.3

Other

medicald 53 4.6

ICU &

Emergency 150 12.9

Non-medical 175 15.0

Selected HCWs? P-value®
No. %
66 16.4 0.073
55 13.7 0.223
72 17.9 0.541
73 18.2 0.185
59 14.7 0.277
40 9.9 0.762
18 4.5 0.945
13 3.2 0.972
319 79.4 0.021
83 20.7 <0.01
101 251 <0.01
282 70.2 <0.01
14 3.5 0.769
5 1.2 0.779
20 4.9 <0.01
256 63.7 <0.01
87 21.6 0.116
22 5.5 0.800
8 1.9 <0.01
43 10.7 <0.01
131 32.6 <0.01
106 26.4 <0.01
55 13.7 0.013
55 13.7 0.056

“Both groups tested negative for hepatitis C and B virus at baseline; *Two-sample test of proportion.
“Includes physicians-in-training, nurses-in-training, resident and senior doctors and nurses; “Includes
Cardiology, Pulmonary disease, Geriatrics, Tropical medicine and Nephrology.

ICU = Intensive care unit.

laboratory findings of the 4 HCV inci-
dent cases are shown in Table 6. Two
incident cases reported exposure to
body fluids during follow-up; however,
both confirmed the use of standard
precautions.

Discussion

Our findings show a similar age-stand-
ardized anti-HCV prevalence among
HCWs in ASUHs (8.1%) compared
with the population of greater Cairo
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HCWs at the National Liver Institute
in the Nile Delta (11), which was com-
parable to the background prevalence

Table 6 Characteristics and laboratory findings for hepatitis C virus incident cases
among health-care workers in the cohort study

Variable Case no.
in the general population of the Nile

Delta. Munier et al. recently reported a

Sociodemographic characteristics

210

Age (years) 39 40 62 25 baseline anti-HCV seroprevalence of
Sex Female Female Male Female 7.2% (95% CI: 5.3-10.0%) among a
Marital status Married ~ Married ~ Married  Married cohort of HCWs in ASUHs who had
Occupation Nurse Nurse Manual Nurse been exposed to needle-stick injuries
worker from HCV-infected patients (18).

Risk exposures The 2008 Egypt Demographic and
Exposures in previous 6 months® Health Survey data provided a valuable
Surgical operation No No No No source to compare the HCV prevalence
Hospital admission No No No No of the population of greater Cairo with
Received any injection No No No No our study population; both were con-
Shaved at barber n/a n/a No n/a ducted in urban settings, in contrast to
Received blood No No No No most seroprevalegce studies in Egypt,
Received dental treatment No No No No ;Vllllm};l?{)/k P lacel in rural P Opugtéo\/vns.
Child delivery No No n/a No ¢ o prevalence among s

o . was similar to that of the Cairo popu-

Used invasive contraception No No n/a No . L . .
lation, which is surprising since those

Percutaneous blood exposure No No No No .

: o body fluid . . y y working at ASUHs are exposed to a
xpf)sure o bodyTiuds ° © s e highly viraemic HCV patient popu-
gEaion e lation; the prevalence of HCV RNA
Use of standard precautions No No Yes Yes among patients at ASUHSs was reported
Received HBV vaccination No No No No to be 37% in the study of Munier et al.

Laboratory findings (18). This result was also described by
HCV EIA Moens et al. in a large cross-sectional
Atenrolment -ve -ve -ve -ve survey of Belgian HCWs, in which the
At 12-month follow-up +ve -ve +ve -ve prevalence among HCWs was not
At18-month (last) follow-up +ve +ve +ve +ve higher than in the general population
HCV PCR (19). We therefore propose a hypoth-
At enrolment -ve -ve -ve -ve esis— one that was also elaborated
At 12-month fo”ow-up -ve -ve +ve -ve n SeVeral Studies (20—22) inCluding
At18-month (last) follow-up -ve -ve +ve -ve in Egypt (18,23-25)—that a higher

“Self-reported exposures at the second (last) follow-up visit, 18 months post-enrolment.
n/a =not applicable; HBV = hepatitis B virus; HCV EIA = anti-hepatitis C virus antibody testing using enzyme
immunoassay; HCV PCR = hepatitis C virus RNA testing using polymerase chain reaction assay; -ve/+ve =

negative/positive test result.

(10.4%) (P = 0.127). Factors inde-
pendently associated with anti-HCV
seropositivity were: age (OR 2.01 for a
10-year increment of age), large num-
ber of blood transfusions (OR 5.9),
treatment of bilharziasis with parenteral
antischistosomal therapy (OR 6.3) and
being a manual worker (OR 4.3).

This study provides insights into the
seroprevalence and incidence of HCV

infection among HCWs in Egypt, a

group at particular high risk given the
substantial evidence on health-care-re-
lated transmission of HCV (5,6,14). Es-
timates of HCV seroprevalence among
HCWs worldwide vary from 0.28% to
4.1% (15—17). There are limited data
available from similar settings in Egypt.
One study by El Gohary et al. in a rural
community reported anti-HCV preva-
lence of 7.7% (6/78) among HCWs
(10). Abdelwahab et al. reported
anti-HCV prevalence of 16.6% among

cell-mediated immune response against
HCV in HCWs who are repeatedly
exposed would partially protect them
against infection.

The HCV incidence shown in this
study (7.3 per 1000 person-years) is
among the first estimates in a health-
care setting in Egypt. Since there were
only 4 seroconversions, the 95% CI of
the incidence was large (2.7-19.4 per
1000 person—years). Our figures are
consistent with those observed in other
HCWs settings, for example in Ab-
delwahab et al’s study (2.04 per 1000
person-years; 95% Cl: 025-7.37) (25)
or at the national level (2.0 per 1000
person—years) (26). However, estimates
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of HCV incidence at the national level
are still subject to investigation and may
not be well understood.

As to risk factors of HCV seroposi-
tivity, our work showed a more than
4-fold increase in HCV seroprevalence
among manual workers, who are mostly
of lower socioeconomic background
and a poor level of education [a known
risk factor for HCV infection (3)] com-
pared with medical doctors. A similar
finding was observed among manual
workers in the study of Abdelwahab
et al, in which occupational exposures
were also not found to be associated
with HCV infection, suggesting an un-
derlying community-based transmis-
sion rather than occupational exposure
(10). Consequently, we hypothesize a
probable association between the lower
level of education of manual workers
and HCV infection, which has been
shown in the results of the Egypt De-
mographic and Health Survey in 2008
(3), in both urban and rural settings.
Other possible explanations, for which
socioeconomic conditions may have
represented a proxy, include access to
poor-quality health-care settings (in
which infection control practices are
likely to be feeble), as well as population
migration from regions of high ende-
micity for HCV.

We confirmed the well-known as-
sociation between parenteral antisch-
istosomal therapy and HCV infection
in Egypt (4,14,27), with a more than
6-fold increase of HCV seropositiv-
ity in HCWs who reported having
received parenteral antischistosomal
therapy during their lifetime. How-
ever, this risk was related to older age
groups and our study population was
young (mean age 34 years) and only

References

5% of HCWs had previously received
parenteral antischistosomal therapy
and/ or tablets; therefore this risk factor
would translate into a low attributable
risk of HCV infection among HCWs.
Having received a large number of
blood transfusions was associated with
HCV, though the attributable fraction
of HCV seropositivity would again be
very small in our study population, as
only 7% of HCWs had ever received
blood transfusions.

There are a few limitations sur-
rounding our findings. First, we used
convenience samphng in recruiting
HCWs for the cross-sectional survey,
which may have caused selection bias.
This was evident in the under-repre-
sentation of physicians-in-training.
Since physicians—in—training in our
study setting had the highest occu-
pational blood exposure rates (18),
their under-representation in the sur-
vey sample would bias our estimates
towards the null. Thus, selection bias
may explain the absence of an associa-
tion between occupational exposures
and HCV infection. Alternatively, if
cell-mediated immunity had been an
important component of protection
against HCV infection, it would hinder
any possible association with occupa-
tional exposures, since highly exposed
HCWs would be protected against
HCV. Secondly, the premature cessa-
tion of recruitment in the cohort study
resulted in an inadequate sample size
to estimate HCV incidence, as well as
an insufficiently representative sample
in comparison with those not selected
from the sampling frame. Finally, other
sources of bias, including recall bias,
may have caused a misclassification of
exposure characteristics. In addition,

the cross-sectional design has inherent
limitations when addressing the tem-
poral association between exposures
and outcomes.

Conclusion

To conclude, we found similarly high

rates of HCV seroprevalence among
HCWs at ASUHs compared with the
general population of Cairo. One possi-
ble explanation for this similarity may be
related to cellular immunity protection
against low-dose exposures to HCV
infection, as was suggested in previous
studies conducted in Egypt. Our find-
ings also suggest considerable ongoing
HCV incidence among HCWs. Finally,
there was a high number of sharps in-
juries among HCWs, raising again the
importance of improving implementa-
tion ofand compliance to safe injections
practices in health-care settings.
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