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ABSTRACT

Introduction: The main mode of infection with Hepatitis B virus is blood is transfusion and its
products but blood transfusion becomes a necessity in the clinical practice. Blood screening tests are
the only reliable tools to exclude the infected blood. Continuous evaluation of these tests is important
especially in centres with massive blood transfusion such as Omdurman Maternity Hospital.

Study Design: This study was a descriptive analytic hospital based one.

Study Objective: The aim of the study was to evaluate ICT used in screening donated blood for
Hepatitis B sAg compared to ELISA as an accepted gold standard technique.

Material and Methods: Fifty venous blood specimens were collected from clinically eligible voluntary
blood donors. Sera were harvested and each specimen was tested for Hepatitis B virus sAg by ICT and

ELISA. Results were statistically analyzed.

Results: Sixteen serum specimens out of the fifty specimens were positive by ELISA. Nine serum
specimens out of the same fifty specimens were positive by ICT. All serum specimens that were

positive by ICT were also positive by ELISA.

Conclusion: In blood transfusion practice, ICT alone is not a sensitive test to exclude infected blood
with Hepatitis B virus. However, it can be accepted as a reliable specific test.
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INTRODUCTION

The main mode of infection with Hepatitis B virus
is blood transfusion and its products (1). Blood
transfusion is a necessity in the clinical practice in
spite of the high risk of transmission of infectious
agents like Hepatitis B virus (2). Such a situation
creates a need for safe blood transfusion (3).
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Screening tests are the only reliable tools to solve
this problem (2, 3). In Sudan, the screening of the
donated blood for Hepatitis B virus was
introduced throughout the country in 2002, before
which time screening was performed in only a
few centres in Khartoum (4, 5, 6).
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High sensitivity and specificity of the
applied tests are of prime importance. Many tests
procedures have been developed such as ICT and
ELISA (3, 5, 6). However, continuous evaluation
becomes part of the blood transfusion package.
ELISA technique is more superior to ICT in blood
screening but comparatively more expensive and
skill demanding (7). It is the most common
reliable workable technique in blood screening for
infectious agents in blood such as Hepatitis B
virus. Since the issue is about human health,
ELISA technique deserves the expense.

Omdurman Maternity Hospital is a
specialized obstetrics hospital with a wide
catchment area. Many of the women attending the
hospital need blood transfusion. In such a hospital
with massive blood transfusion, the necessity for
continuous evaluation to the blood screening
techniques cannot be overemphasized.

ol — dulall bl de

Study Objective:
General Obijective:

The aim of the study was to evaluate ICT used in
screening donated blood for Hepatitis B SAg
compared to ELISA as an accepted gold standard
technique.

Specific Objectives

1. To estimate the prevalence of Hepatitis B
virus infection in donated blood.

2. To determine the specificity and
sensitivity of ICT compared to ELISA
technique in blood screening for Hepatitis
B virus.

3. To highlight the importance of the
continuous evaluation of blood screening
procedures for Hepatitis B  virus.

MATERIALS AND METHODS

Study Design: This study was a descriptive
analytic hospital based one.

Study Area: This study was conducted in
Omdurman Maternity Hospital Blood Bank in
Khartoum State, Sudan.

Study Population: It included all voluntary blood
donors who were eligible for blood donation
according to the clinical assessment.

Study Sample:

The study sample was composed of 50 blood
donors randomly selected from the population.

Selection Criteria:
Inclusion Criteria:
1. Eligibility for blood donation.

2. Valid consent of the donor for
participation in the study.

Exclusion Criteria:
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1. Initial refusal of the blood donor to
participate in the study.

2. Termination of the participation by the
blood donor.

Specimens Collection:

Five milliliters of blood were collected by
venepuncture and immediately each 2.5 ml were
delivered into a sterile, clean dry blood container.
The containers were left for three hours on the
bench at room temperature for the blood to clot.
Sera were separated from the clotted blood by
centrifugation at 3000 rpm for ten minutes. The
harvested sera were put into serum aliquots and
stored at 2 degrees Celsius until tested. For each
participat’s specimen; one part was tested for
HBsAg by ELISA and the other by ICT.

Testing Procedures:

All the conditions for the storage of the Kits were
strictly followed. The sera were brought to room
temperature just prior to analysis. . All the tests
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were done in one go and performed as per
manufacturer’s instructions. The results were read
and recorded by two independents medical
technologists and supervised by a consultant.

Enzyme link immune-sorbent assay (E L | S
A):

Principle:

The method used was a one step enzyme
immunoassay, based on the principle of sandwich
type using monoclonal and polyclonal antibodies
selected for their ability to bind themselves to the
various subtypes of Hepatitis BsAg.
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Immunochromatographic test (I C T):
Principle:

Immunochromatographic test used was a one step
assay designed for qualitative detection of
Hepatitis BsAg in human serum or plasma.

Ethical Clearance: Formal acceptance of the
hospital authority and the consent of each
participant were obtained. The collected blood
specimens and any other data were used only for
the purpose of this declared study and not passed
to any third party. All the blood residuals and
waste products were appropriately treated and
safely disposed.

RESULTS

Nine serum specimens out of 50 specimens were
found to be positive by ICT. Sixteen specimens
were found to be positive by ELISA. All serum

Table 1: showing the results by ICT and ELISA

specimens that were positive by ICT were also
positive by ELISA.

Result ICT (n=50) ELISA(n=50)
Positive

9 16
Negative

41 34

Table 2: showing ICT parameters compared to that of ELISA

Parameter

Value

Sensitivity

56%
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Specificity 100%
Positive predictive value 100%
Negative predictive value 85%

DISCUSSION

The prevalence of seropositivity of Hepatitis B
virus by ELISA was 32%. Elshafie in Gezira,
Sudan reported a prevalence of 17.3% in blood
donors (8). Sudan has been classified among the
African countries with high Hepatitis B virus
endemicity (4, 6, 8, 9). The prevalence ranges
from one area to another (6). High prevalence can
be significantly reduced if immunization
programme is widely launched.
The two main tests commonly used for blood
screening are ICT and ELISA. ELISA is
considered as the gold standard test (7, 10, 11).
The ICT used in this study had a sensitivity of
56% which agreed with different reports (6. 7).
Taking into account the deduced ICT parameters
compared to ELISA, ICT is not a reliable test for
excluding infected blood because it is of low
sensitivity (56%) and low negative predictive
value (85%). About 15 % of the specimens that
were negative by ICT could be positive to
Hepatitis B SsAg according to its negative
predictive value. We found that ICT had a
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test in blood screening for HBsAg, some infected
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