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Abstract

Introduction: Blood safety presents a serious challenge in Egypt, having the highest prevalence of hepatitis C
virus (HCV).

Objectives: To evaluate the effectiveness of blood donor recruitment strategies, the seroprevalence of positive
infectious markers among volunteer donors (VD) and family replacement donors (RD) at a University Hospital Blood
Bank was studied.

Methodology: Donors’ records covering the period between 2006 and 2012 were reviewed. All donations had
been tested using the following screening tests ; Ortho for HCV antibody (enzyme-linked immunosorbent assay test
system Version 3.0, Ortho Clinical Diagnostics, Inc., Raritan, NJ) and Siemens (Siemens Enzygnost assay, Healthcare
Diagnostic Products, Marburg, Germany) for HBsAg (Enzygnost HBsAg 6.0), human immune deficiency virus (HIV)-1
and HIV-2 antibodyies (Enzygnost HIV integral 1), and syphilis antibodies. Reactive samples were not confirmed with
additional tests.

Results: Of 308,762 donors, 63.4% were VD. The overall prevalence of HCV antibodies, HBsAg, human
immunodeficiency virus (HIV) and syphilis antibodies were 4.3%, 1.22%, 0.07%, and 0.13%, respectively. After
stratification for age and gender, all tested markers (except HIV) were significantly higher among RD.A significant
decline in HCV seropositivity was observed in RD and VD from 8.9% and 4.2% in 2007/2008 to 3.8% and 1.5% in
2011/2012, respectively. A significant decrease in HBsAg was demonstrated in VD from 1.2% in 2007/2008 to 0.53%
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in 2011/2012.

criteria.

During the period 2007- 2011, an increasing trend for HIV and syphilis was noted.

Conclusion: The decreasing trend in HCV antibodies and HBsAg could be related to the strict donor selection
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Introduction

Although transfusion of human blood can be life saving, it is
not without risks. Transfusion-transmitted infections (TTI) can be
transmitted through blood transfusions [1]. The TTI problem is directly
proportional to the prevalence of infections among blood donors [2].
Hepatitis B virus (HBV), hepatitis C virus (HCV), Human immune
deficiency virus (HIV) and syphilis are the most important lethal agents
in TTIs. The incidence rates of these infections are hard to calculate due
to the asymptomatic and the latent nature of these diseases [3].

Blood safety presents a serious challenge in Egypt, having the highest
recorded prevalence of HCV antibodies in the world. Prevalence of
HCV was reported to be 13.9% among healthy populations. Adults have
higher HCV prevalence (15.7%) than children (4.0%). Geographically,
HCV prevailed more in the Nile delta (15.8%) than in Upper Egypt
(9.02%) [4].

The route of transmission of hepatitis C virus is still controversial
and complicated. Transmission of blood or blood products leads to
infection in the majority of cases. While the majority of intravenous
drug users become infected by repetitive exposure to shared
contaminated injection equipments, Needle-stick injuries in health-care
settings represent another high risk category. HCV is less commonly
transmitted through; having sex with an infected person, being born
to an HCV-infected mother, or sharing of personal items contaminated
with infectious blood [5].

Given the constrained economy which limits the implementation of
sensitive screening techniques as nucleic acid amplification technology
(NAT), proper recruitment of blood donors becomes of paramount
importance.

In an attempt to evaluate the effectiveness of blood donor
recruitment strategies, the seroprevalence of positive infectious markers
among volunteer donors (VD) and family replacement donors (RD) at
Cairo University Hospital Blood Bank was studied.

Methodology

This study was a hospital based retrospective one. The data was
collected from the blood bank of Cairo University hospital. Cairo
University hospital comprises more than 5200 beds representing the
largest medical institute in the Middle East and probably one of the
largest centres in the world. The study protocol was approved by the
institutional committee for the protection of human subjects and
conformed to the guidelines of the 1975 Declaration of Helsinki.

Donors’ records covering the period from October 2006 to
September 2012 were reviewed. All donations had been tested using
the following screening tests; Ortho for HCV antibody (enzyme-
linked immunosorbent assay test system Version 3.0, Ortho Clinical
Diagnostics, Inc., Raritan, NJ) and Siemens (Siemens Enzygnost assay,
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Healthcare Diagnostic Products, Marburg, Germany) for HBsAg
(Enzygnost HBsAg 6.0), human immune deficiency virus (HIV)-1 and
HIV-2 antibodies (Enzygnost HIV integral II), and syphilis antibodies.
Reactive samples were not confirmed with additional tests.

The age of VD and RD was determined for the period of one year
(October 2011-September 2012) and compared.

Statistical Analysis

Data was statistically analyzed with SPSS version 17.0 for windows
7. P value less than 0.05 was considered statistically significant.

Results

Of 308,762 donors, 63.4% were VD with male predominance
(256,272) representing 83% of the total donors.

The prevalence of positive infectious markers among RD and VD
during the period of the study is presented in Table 1.

After stratification for age and gender, The total prevalence rates of
HBV, HCV and syphilis markers for 6-year study period among RD was
significantly higher as compared to VD (p=0.03, p<0.001 and p+0.02,
respectively).

A consistent significant steady decline in the seropositivity for HCV
antibodies was observed in both RD and VD from 8.9% and 4.2% in
2007/2008 to 3.8% and 1.5%% in 2011/2012, respectively (P=0.0001).
A steady significant decrease in HBs antigen was demonstrated in VD
from 1.2% in 2007/2008 to 0.53% in 2011/2012 (P=0.004).

A significant decline of HBs antigen was observed in RD, only
during 2011-212, when compared to the previous years (P=0.02).

During the period between 2007- 2011, increasing trends for HIV
and syphilis reactivity rates were noted among both RD and VD (Table
1).

The overall prevalences of anti HCV antibodies, HBs antigen, HIV
antibody and syphilis antibody were 4.3%, 1.22%, 0.07%, and 0.13%,
respectively (Figure 1).

Discussion

In our study, the overall seroprevalence of HBsAg was 1.22%
(1.7%/1.1% in RD/VD respectively), The prevalence of HBsAg
reactivity using ELISA technique in an Egyptian study was 1.30% in the
period 2000-2005 [6] and was 2.13% in the preceding 5 years (1995-

Year Total donors HCV Ab

No RD/VD (%) No RDIVD (%)

HBs Ag
No RD/VD (%)

2000) [7]. The prevalence of HBsAg in a study done among student
voluntary blood donors in Mansoura University in the academic year
2002-2003 was 4.3% [8]. Those students were probably not vaccinated
against HBV; at the time of their birth, the vaccine was not included in
the Expanded Programme of Immunization in Egypt.

The decrease in HBV prevalence suggests an effec—tive screening
of blood and blood products. Despite the decline in the prevalence
of HBsAg among Egyptian poly-transfused patients over the past 20
years, it is still high when compared to other parts of the world. This
could be attributed to the high infection rates as Egypt has intermediate
levels of HBV infection (2-7% chronic infec—tion) [9]. In Egypt HBV
transmission is apparently a mixture of horizontal and perinatal
transmission. However, the majority of HBV infection is acquired by
the former route [10].

Screening in most Egyptian blood banks is performed for HBsAg
only but not for core antibodies or ALT. El-Za-yadi et al. [11] called for
implementing the anti-HBc test as a routine assay. Altindis et al. [12]
recommended screening of blood units by sensitive PCR-based methods
even if they were negative for HBsAg, to unreveal possible occult HBV
infections. This can prevent or at least decrease the transmission risk
of HBV infection, which is still an important health problem. A recent
Egyptian study showed that occult hepatitis B infection detected by
HBV-DNA testing constituted 32.4% of polytransfused children [13].

The prevalence of HCV in Egypt in 1997 was 69% among
polytransfused children and 55% among blood donors [14]. In the
period between 2000- 2005, The overall average prevalence of HCV
antibodies among Egyptian blood donors was 4.04% when estimated in
the period between 2000-2005 [6] compared to 6.88% in the preceding
5 years (1995-2000) [7]. The prevalence of HCV seropositivity among
blood donors in Minya Governorate (Upper Egypt) in the period
between 2000-2008 was estimated to be 9.02%. In Mansora University,
2.7% of the student blood donors were positive for HCV [8].

In the present study, the overall prevalence of HCV was 4.3%
(6.2%/ 3.3% among RD/VD respectively). A consistent steady decline
in the seropositivity for HCV antibody was observed in both RD and
VD from 8.9% and 4% in 2006/2007 to 3.8% and 1.5% in 2011/2012,
respectively (P=0.0001). Similarly, a recent Egyptian study revealed that
the prevalence of HBsAg and anti-HCV antibodies was 1.4% and 3.5%,
respectively [15].

The significant decreasing trends in HCV antibodies (P=0.0001) in

HIVAb
No RD/VD (%)

Syphilis Ab
No RD/VD (%)

All markers
No RD/VD (%)

2006-2007 16,425/40,165 1,455 /1,606 279/ 441 478 18 120 1756/2075
(29/71) (8.8/4) (1.77/1.1) (0.02/0.02) (0.1/0.05) (10.7/5.2)

2007-2008 14,628/34,972 1,305 / 1,500 268 /429 2/6 17 131 1592/ 1966
(29.5/70.5) (8.9/4.2) (1.811.2) (0.01/0.02) (0.1/0.09) (10.9/5.6)

2008-2009 15,979/35,873 1,154 / 1244 263 /422 8 /36 26 /57 1451/ 1759
(30.8/69.2) (7.2/35) (16/1.1) (0.05/0.1) (0.2/0.16) (9.1/4.9)

2009-2010 19,878/29,158 1098 /928 325/ 252 31 /49 57/65 1511/ 1249
(40.5/ 59.5) (6.5/3.2) (1.6/0.9) (0.15/0.168) (0.28 /0.2) (7.6 4.3)

2010-2011 20,960/31,582 1018 /787 356 /278 22/32 49/42 1445/1139
(39.9/60.1) (4.8 12.5) (1.7 /0.9) (0.1/0.1) (0.23/0.13) (6.9/3.6)

211-212 25,257/ 23,885 960 /359 316/127 15/7 23/ 4 1314/ 497
(51.4/ 48.6) (3.8/1.5) (1.25/0.53) (0.06 /0.03) (0.09/0.017) (5.2/2.08)

Total 113,127 /195,635 6990/ 6424 1807 / 1949 82/138 190/ 219 9069//8730
(36.6/63.4) (6.2/3.3) (1.7/11.1) (0.07/0.07) 0.2/0.1) (8/4.5)

Table 1: Prevalence of positive infectious markers among replacement (RD) and voluntary donors (VD) during 6 year period.
No: number, VD: Volunteer donors, RD: Family replacement donors, HBsAg: Hepatitis B surface antigen, HIV: Human immunodeficiency virus antibodies, HCVAb: Hepatitis

C virus antibodies.
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Figure 1: The overall prevalence of positive infectious disease markers.

N

the present study could be related to the strict donor selection criteria
(predonation screening for risk factors of viral hepatitis). Given the low
predictive value of the single-positive HCV-ELISA, performance of
repeated ELISA tests and PCR-based methods is widely recommended.

It had been reported that the overall prevalence of HIV-1 infection
among the Egyptians was 0.18% (54/29261); of which 4.8% (28/582)
were blood and factor VIII recipients, 0.15% (3/1961) drug addicts,
0.18% (3/1650) fever of unknown origin patients, 0.23% (6/2602)
sexually transmitted disease patients, 1.9% (5/269) HIV-1 contacts,
0.07% (7/9778) international travelers, and 0.02% (2/12070) blood/
product donors [16].

The World Health Organization estimates a rate of 0.15%
among the total Egyptian population. In 2000, only 0.04% of 16 559
voluntarily-tested Egyptians were positive for HIV [17]. A quarter of
the reported HIV cases in Egypt were infected iatrogenically, especially
in haemodialysis centers [18].

In a study done by NCI, the incidence of HIV antibody reactivity
during the period extending from 2000 to 2005 was found to be 0.0%
[6] compared to two cases 5 years before [7]. In the current study, the
overall prevalence of HIV antibody was 0.07% (0.07%/0.07% for RD/
VD, respectively). A rising trend was observed in both RD and VD
from 0.02% in 2006/2007 to 0.1% in 2010/2011. This rising burden
of HIV among blood donors (who represent the healthy sector of the
community) emphasizes a clear need for an integrated approach to the
emerging threat of HIV. It is important, not neglect the high prevalence
of HIV in neighboring African countries [19-23].

The overall prevalence of syphilis antibodies was 0.13% (0.2% /
0.1% for RD/VD, respectively). Increasing trends for syphilis reactivity
rates were noted among both RD and VD (0.1% / 0.05%, respectively in
2006/2007 to 0.23%/ 0.13%, respectively in 2010/2011).

In our study, the mean age of HCV positive donors was 36.8 £9.6,
while the mean age for HBsAg positive donors was 28 + 7.1 years. In
a previous study conducted to evaluate the incidence of infectious
markers among donors during the Egyptian revolution, age was the

most consistently associated factor with HCV prevalence. Prevalence
of HCV increased with age from 0.5% in those below 30 years to a peak
of 4.2% in the age group 40 to 53 years. Data of the same study also
demonstrated a high incidence of HBsAg among adolescents and young
adults below30 years of age (76.2%) [24]. HBsAg seroclearance with
age had been documented as the main reason for decreasing HBsAg
incidence with increasing age [25].

The main limitation of this study was that; it was conducted among
donors from blood bank of one university hospital, the results may not
be generalizable to all blood banks in Egypt.

Only a national epidemiologic study can provide definitive
informations about the overall prevalence of the studied infectious
diseases in Egypt. Lacking such a national sample survey, our study
represents a useful compromise.

Conclusion, the decreasing trends in HCV antibodies and HBsAg
in VD over the last 6 years is a promising sign, and could be related to
the strict donor selection criteria. It is important to implement sensitive
screening techniques as nucleic acid amplification technology (NAT)
and advocate more strategies on community education programs (more
public health campaigns) to raise awareness about risky behaviors to
limit further spread of HCV in Egypt.
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