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Case-control study to evaluate risk factors for acute
hepatitis B virus infection in Egypt
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ABSTRACT Hepatitis B virus (HBV) infection is a significant health problem in Egypt. To better define risk factors
associated with HBV transmission, we conducted a case-control study among patients admitted with acute
hepatitis to an infectious disease hospital in Cairo. A total of 60 cases and 120 controls were interviewed about
various exposures within 6 months prior to admission. Univariate analysis revealed HBV case-patients were more
likely to report providing injections to relatives or friends, injecting drug use, exposure to a household contact
with hepatitis, exposure to invasive medical procedures and being in the military. Efforts should be made to
implement strict infection control standards in Egypt.

Etude cas-témoin visant a évaluer les facteurs de risque d’infection aigué par le virus de I'hépatite B en Egypte

RESUME L'infection par le virus de I'hépatite B (VHB) est un important probléme sanitaire en Egypte. Afin de mieux
définir les facteurs de risque associés a la transmission du virus de I'hépatite B, nous avons réalisé une étude cas-
témoin parmi des patients admis pour une hépatite aigué dans un hopital pour maladies infectieuses du Caire.
Au total, 60 patients atteints par la maladie et 120 témoins ont été interrogés sur les différents types d’exposition
au cours des six mois précédant I'hospitalisation. L'analyse univariée a révélé que les sujets contaminés par le
VHB avaient davantage tendance a déclarer avoir administré des injections a des parents ou a des amis, étre
consommateurs de drogues injectables, avoir été exposés a un contact avec une personne atteinte d’hépatite au
domicile ou a des procédures médicales invasives et a servir dans I'armée. Des efforts devraient étre faits pour
mettre en ceuvre des normes strictes de lutte contre les infections en Egypte.
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Introduction

Hepeatitis B virus (HBV) infection is a
serious global public health problem
with an estimated 2 billion people
infected worldwide and 350 million
persons with chronic HBV infection.
The World Health Organization esti-
mates that S00 000 to 1.2 million deaths
occur each year due to HBV-related
chronic liver disease, and that cirrhosis
of the liver and primary hepatocellular
carcinoma associated with HBV infec-
tion is the 10th leading cause of death
worldwide [1,2].

The epidemiology of HBV transmis-
sion is complex. Transmission occurs in
all age groups associated with percuta-
neous and permucosal exposure to in-
fectious body fluids from persons with
acute or chronic HBV infection. The
highest concentrations of HBV occur
in blood and serous fluids, and infection
most frequently occurs through direct
inoculation of the virus through unsafe
injections or reuse of contaminated
medical equipment. Other common
modes of transmission include sexual
contact with infected persons and births
from HBV-infected mothers [3,4].

The epidemiology of HBV infection
in Egypt has not been well character-
ized. Cross-sectional studies indicate
that HBV is of intermediate endemic-
ity, with 3% to 5% of the population
having chronic HBV infection [4,5].
Hospital-based data indicate that HBV
is a common cause of disease, account-
ing for approximately 30% of patients
with acute viral hepatitis [6]. Most stud-
ies characterizing risk factors for HBV
infection in Egypt are cross-sectional
studies among patients with prevalent
disease. These studies have implicated
a variety of exposures associated with
infection, including unsafe injections,
unsafe medical care, community-ac-
quired practices and others. For patients
with acute HBV disease, there are no
published studies to identify risk factors
to help define intervention strategies.

During 2002-03, we conducted a case—
control study to determine current pre-
ventable risk factors associated with
transmission of acute HBV infection in
Egypt, and to explore the epidemiologi-
cal characteristics of patients with acute

disease.

Selection of cases and
controls

Case—patients and controls were
recruited from Abbassia Infectious
Disease Hospital, the largest infectious
disease hospital in Cairo, Egypt. Cases
enrolled in the study included patients
evaluated in a sentinel surveillance
system for acute viral hepatitis. Cases
of acute hepatitis were defined as pa-
tients > 12 months of age, with discrete
onset of jaundice (or elevated serum
aminotransferase levels, if performed),
and no underlying medical conditions
associated with acute or chronic liver
disease. Cases of acute HBV infection
were defined as cases of acute hepatitis
with detection of IgM-class antibody
to hepatitis B core antigen (anti-HBc)
following serological testing. Controls
were identified from the hospital log
books of patients admitted to the same
hospital with any diagnosis other than
hepatitis and with no jaundice on the
same day of confirmation of diagnosis
of the HBV case patients. Cases were
recruited consecutively and no patients
refused to participate in the study. Two
controls were selected for each case and
were matched by age (to within S years)
and sex.

The Institutional Review Board of
the US Naval Medical Research Unit
No.3 (NAMRU-3) approved the study
procedures. The attending physicians
explained the study procedures and ob-
tained informed consent/assent from

all study subjects or their guardians.

Data collection

Sample size calculations used to esti-
mate the appropriate size of the study
population suggested 60 cases and 120
controls to achieve a confidence level
of 95% and a power of 80%. The risk of
exposure to injections among cases was
calculated as 28%, whereas the risk of
exposure to injections among controls
was estimated as 10%.

Cases and controls were inter-
viewed by trained social workers using
a standard questionnaire. Information
was collected on demographic char-
acteristics, history of vaccination and
risk factors for exposure to HBV that
occurred within 6 months prior to the
onset of disease, including invasive
health care procedures, blood transfu-
sions, frequency and types of injections,
injecting drug use, contact with infected
personsand sexual practices. Inaddition,
community-acquired risk factors were
explored, such as sharing toothbrushes
or razors and household contact with
hepatitis patients. Information on other
community exposures, such as circum-
cision, tattooing and acupuncture, was
also collected.

Laboratory tests

Acute HBV infection was identified
by the presence of hepatitis B surface
antigen (HBsAg) in serum and the
development of anti-HBc [7]. HBsAg
antibodies to hepatitis B surface an-
tigen (anti-HBs) and anti-HBc (im-
munoglobulin [gM) were detected by
enzyme-linked immunoassay (ELISA)
(Abbott Murex Biotech, UK).

Data analysis

Risk factors were grouped into 4 cate-
gories based on exposure patterns. The
first group included exposures associ-
ated with health care, such as visiting
an outpatient clinic, receiving a blood
transfusion, receiving an injection, visit-
ing a dentist and exposure to any inva-
sive procedure during the last 6 months,
including surgery, dialysis, insertion of
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intravenous (IV) cannula, wound and
abscess treatment and stitches. The
second group of exposures included
personal practices that might be associ-
ated with infection, such as providing
injections, being shaved at a community
barber, having household contacts with
hepatitis and using recreational drugs.
The third group of risk factors included
high-risk sexual practices, defined as
having multiple sexual partners or en-
gaging in homosexual activity. The final
group of risk factors included military
service or being imprisoned during the
previous 6 months.

The data were entered into an
inhouse computerized database. Uni-
variate and multivariate analyses were
conducted and logistic regression was
performed to identify risk factors inde-
pendently associated with the risk of
acquiring disease. The model included
variables significant on univariate analy-
sis. For variables that might influence
the occurrence of acute HBV, we calcu-
lated odds ratios (OR) and the P-value.
P < 0.05 was considered statistically
significant.

Among 2416 patients with acute

hepatitis evaluated during the sentinel
surveillance at the Abbassia Infectious
Disease Hospital from 2002 to 2004,
S15(21.3%) were diagnosed with acute
HBV infection based on the case defini-
tion above. The mean age of patients
with acute disease was 32 years with a
range of 2—8S years; 62% of patients
were males. Among the S15 patients
with acute HBV infection, 497 were
born after integration of HBV vaccine
into the Expanded Programme on Im-
munization (EPI) in Egypt. From these
515 patients, 60 were recruited from
the 2002-03 time period to participate
in the case—control study and were
matched with 120 controls.

Demographic characteristics

Case-patients with acute HBV infec-
tion were matched with controls with
respect to age (median 25 years for
cases versus 27 years for controls) and
sex. They were also similar with regard
to job category, marital status, illiteracy
and history of hepatitis B vaccination

(Table 1).

Risk factors
Health care-related risk factors

Of the various health care-related risk
factors explored, the only one found
to be associated with increased risk of
disease was exposure to invasive medi-
cal procedures (insertion of IV line,
surgery, wound or abscess treatment
and suturing) [odds ratio (OR) =2.2]
(Table 2). Health care exposures not
associated with acute HBV infection
included receiving blood transfusions,
visiting a dentist, being hospitalized,
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receiving injections and visiting a physi-

cian clinic.

Personal behaviour and household exposures

Personal behaviour and household
exposures significantly associated with
infection included injecting drug use
(OR =92), exposure to a household
contact with hepatitis (OR = 3.9) and
providing injections to relatives or
friends (OR =5.4) (Table2). Anumber
of personal behaviours were not as-
sociated with infection, such as being
shaved by a public barber, receiving
tattoos, having pierced ears and sharing
toothbrushes. Cases were more likely
to report high-risk sexual activity (OR =
2.5),incarceration (OR = 3.9) and mili-
tary service (OR =3.5) in the 6 months
prior to admission when compared
with the control group, although only
the association with military service was

statistically significant.

Table 1 Demographic characteristics of case-patients with acute hepatitis B virus
(HBV) infection and controls attending Abbassia Infectious Disease Hospital,

Egypt
Demographic characteristic
No.
Median age (years)
Sex
Male 49
Female 11
Marital status
Married 27
Single 33
Education
lliterate 24
Basic education 36
Occupation
Housewife or not working 10
Handicraft 15
Government employee 3
Manual labourer 27
Health professional 4

History of HBV vaccination
Vaccinated 2

Not vaccinated 58

HBYV cases (n = 60)

Controls (n =120)

% No. %
25.5 275

81.7 98 81.7
18.3 22 18.3
45.0 70 58.3
55.0 50 41.7
40.0 35 29.9

60.0 32 70.1
16.9 23 19.2
254 20 16.7
5.1 21 175
45.7 54 45.0
6.8 2 1.7
33 3 2.5
96.7 17 975

Data were not recorded in some categories.
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Table 2 Univariate analysis for risk factors of acute hepatitis B virus (HBV) infection, Abbassia Infectious Disease Hospital, Egypt

Risk factor

OR (95% CI)

P-value

Health care-related

Receiving blood transfusion

Exposure to invasive medical
procedure?

Visiting a dentist
Receiving injections
Hospitalization
Visiting a doctor
Personal behaviour
Injecting drug use

Contact with hepatitis case in
household

Providing injections

Shaving at barber (for males)
Unsafe sexual practices

Multiple partners/homosexuality
Other exposure

Being imprisoned

Military service (for males)

HBV cases Controls

No. % No.
5/58 8.6 4/118
16/60 26.7 17/120
12/59 20.3 27/120
40/60 66.7 81/120
6/60 10.0 16/120
22/59 373 53/119
8/59 13.6 2/119
13/59 22.0 8/120
8/42 19.0 4/95
36/47 76.6 61/97
11/60 18.3 10/120
5/44 1.4 3/93
9/48 18.8 6/97

3.4 2.7 (0.6-12.5) 0.1
14.2 2.2(0.9-5.1) 0.04
22,5 2.7 (1.1-6.9) 0.3
675 0.9 (0.5-2.0) 0.9
13.3 0.7 (0.2-2.1) 0.7
44.5 0.7 (0.3-1.5) 0.4

1.7 9.2 (1.7-65.0) 0.003

6.7 3.9 (1.4-11.3) 0.005

4.2 5.4 (1.3-22.9) 0.007
62.9 1.9 (0.8-6.4) 0.1

8.3 2.5(0.9-6.8) 0.08

3.2 3.9 (0.8-21.6) 0.07

6.2 3.5 (1.1-12.0) 0.04

“Includes surgery, insertion of intravenous cannula, wound or abscess treatment and stitches; injections were excluded.

OR = odds ratio; Cl = confidence interval.

Multivariate analysis

The multivariate model included vari-
ables significant on univariate analysis:
military service, providing medical
injections, injecting drug use, exposure
to invasive procedures and contact with
a household member with hepatitis.
Three factors remained independently
associated with increased risk of HBV
infection: military service (OR = 19.2;
95% CI: 2.7-135.6), providing injec-
tions (OR=8.7;95% CI: 1.1-72.1) and
exposure toinvasive medical procedures

(OR=356;95%CI: 1.1-2722).

Discussion

Prevention of bloodborne pathogen
transmission is a high priority for the
Ministry of Health and Population
(MOHP) in Egypt. While the modes
of transmission of human immunode-
ficiency virus (HIV), hepatitis C virus
(HCV) and HBV infection are similar,
the contribution of different expo-
sures to overall disease burden varies
significantly in different countries and
regions. Identifying specific risk factors

for bloodborne pathogen transmission

Table 3 Multivariate analysis for risk factors of acute hepatitis B virus (HBV)
infection, Abbassia Infectious Disease Hospital, Egypt

Risk factor OR (95%CI)

Military service

Providing injections

Exposure to invasive medical procedure

Injecting drug use

Contact with household hepatitis case

Unsafe sexual practices

19.2 (2.7-135.6)
8.7 (1.1-72.1)
5.6 (1.1-27.2)
6.9 (0.5-83.4)
3.8(0.9-14.6)
1.2(0.2-6.1)

OR = odds ratio; Cl = confidence interval.

of public health importance is a chal-
lenging but important step in the de-
Velopment of prevention strategies.
Epidemiological studies suggest that
the prevalence of HIV infection is low
in Egypt and there are few studies char-
acterizing behaviours associated with
transmission. HCV infection on the
other hand is highly endemic in Egypt
where 10%—15% of the population has
evidence of chronic HCV infection
[8]. Chronic liver disease associated
with HCV infection is one of the major
causes of death in Egypt. Numerous
studies have identified diverse risk fac-
tors associated with HCV transmis-
sion [9,10]; however, none of these has
evaluated patients with acute disease. It
is challenging to identify patients with
acute HCV infection due to the lack
of a diagnostic marker (IgM antibody)
that can differentiate patients with acute
versus chronic infection. Similar to HIV
and HCV, there are few studies evalu-
ating the risks associated with HBV
transmission in Egypt.
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HBYV exists in high titres in blood
and infectious body fluids among per-
sons with chronic infection and is more
easily transmitted than other blood-
borne pathogens [11]. With the intro-
duction of the hepatitis B vaccine in
1992, it is unlikely that early childhood
transmission continues to contribute
to overall disease burden. Indeed, the
sentinel surveillance system identified
few cases who were born since the intro-
duction of vaccines and found that most
transmission occurred among young
adult males. This age coincides with
the onset of high-risk behaviours, such
as unsafe sexual practices and injecting
drug use. Thus, we hypothesized that
these high-risk behaviours are key risk
factors for infection. The findings of our
study suggested that military service, ex-
posure to invasive medical procedures,
injecting drug use, contact with an
infected household member and pro-
viding injections to others contributed
to the transmission of acute HBV infec-
tion in Egypt. Few of these exposures
were identified in a large proportion
of patients with acute HBV infection,
thus making the identification of risk
groups for prevention difficult. The lack
of a significant association with high-
risk sexual behaviours was somewhat
surprising and may reflect difficulties in
eliciting information on these exposures
within the cultural context of Egypt.

The finding that exposure to unsafe
invasive medical procedures contributes
to HBV transmission is consistent with
other studies, indicating deficiencies in
standard infection control precautions
in the local health care setting [8-10].
The MOHP started to implement a
national infection control programme
in 2001 and has adopted a comprehen-
sive strategy to implement practices to
prevent transmission of bloodborne
pathogens in health care settings [12].
However, performance of some inva-
sive procedures through the informal
sector remains a risk, and awareness
campaigns directed towards the public

need to be launched to raise public de-

mand for safety.

The lack of association between
HBV and receipt of injections, with
the exception of injecting drug use, was
surprising, based on data from other
studies suggesting that reuse of needles
is relatively common in Egypt [13]. It
is estimated that unsafe injections may
cause 8—16 million HBV infections
each year worldwide, most of which
occur in developing countries [ 14]. The
similar proportions who received injec-
tions among cases and controls might
be the reason for this lack of associa-
tion. Community-based studies reveal
amuch lower frequency of receiving in-
jections in the general population when
compared to our control population,
thus it is possible that the control popu-
lation (hospitalized patients) may have
introduced a bias against demonstrating
an association of unsafe injections and
HBV infection.

The association of serving in the
military with HBV infection has not
been reported in other studies. Mili-
tary recruits in Egypt are housed in
compounds where sharing of personal
hygiene materials, such as razors or
toothbrushes, is relatively common.
Presumably such unapparent exposures
would promote HBV transmission that
has been observed among household
contacts of persons with acute or chron-
ic HBV infection.

Our findings also revealed that those
imprisoned within the last 6 months had
higher odds of being infected by HBV
than controls, consistent with studies
in other countries [15,16], although
it was not statistically significance on
univariate or multivariate analysis. For
example, Macalino et al. reported that
the prevalence of HBV infection among
prisoners was 20.2% and was associ-
ated with injecting drug use (OR = 10).
Their study revealed that high-risk prac-
tices, such as injecting drug use, homo-
sexuality or unsafe medical procedures,
might be risk factors associated with
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transmission. The restrictive nature of
the prison environment and the prob-
able reuse of syringes heighten the haz-
ards associated with high-risk activities
[16]. General disease prevention efforts
must include prevention within high-
risk facilities, such as prisons, military
facilities and others.

While it is likely that risk factors for
HIV, HCV and HBYV infection may
vary, particularly in relation to attribut-
able risk, it is anticipated that the identi-
fication of risk factors and development
of prevention strategies based on the
findings of this study and others can
form the basis for developing a compre-
hensive prevention strategy to prevent
bloodborne pathogen transmission in
Egypt. The strategy should include a
programme targeting HBV prevention
efforts, including vaccination for high-
risk groups and raising public awareness
and demands for safety and promotion
of infection control standards in the
health care setting,
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