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Abstract
Introduction: Blood transfusions remain a substantial source of HIV in SSA particularly among children and pregnant women. Aims and
objectives: This aim of this retrospective study was to investigate the prevalence of p24 antigen among HIV antibody seronegative blood donors in
Sokoto, North West Nigeria. Methods: A total of 15,061 HIV antibody negative blood donors with mean age and age range (29.2 ± 8.18 and 1850 years) were screened for p24 antigen between January 2010 to July 2013 using the Diapro Diagnostic immunoassay kit for P24 antigen (King
Hawk Pharmaceuticals Beijing China). Results: The overall prevalence of p24 antigen among the HIV antibody negative donors sample was
5.84%. The yearly prevalence was 9.79, 8.12, 2.7 and 2.84% respectively in 2010, 2011, 2012 and 2013. Of the total number of blood donor
tested, 14,968 (99.38%) were males while 93 (0.62%) were females. The prevalence of P24 antigen was significantly higher among male blood
donors 873 (5.8%) compared to females 7(0.05%), (p= 0.001). P24 positivity was significantly higher among blood group O blood donors
compared to A, B and AB donors (494 (3.29%) compared to 184 (1.89%), 196 (1.30%) and 6 (0.04%)) respectively, p=0.001).The prevalence of
P24 antigen was significantly higher among Rhesus positive blood donors compared to Rhesus negative (807 (5.36%) versus 73 (0.48%) , p
=0.001). Conclusion: Blood transfusion in Nigeria is associated with increased risk of HIV transmission. There is the urgent need to optimize the
screening of blood donors in Nigeria by the inclusion of p24 antigen testing into the blood donor screening menu. The Nigerian government
urgently need to adopt the WHO blood safety strategies to reduce the risk of transmission of HIV through blood transfusion.
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Introduction

approximately 92 million blood units donated worldwide, only an
insignificant 4 million (4.3%) were donated in sub-Saharan Africa, a

The World Health Organization has estimated that there were 40
million people were infected with human immunodeficiency virus
(HIV) globally at the end of 2001, and the majority of them were in
developing countries [1]. The countries affected the most are
economically poor and therefore unable to afford expensive
diagnostic and monitoring tests. Blood transfusion is an essential
part of modern medical care. Inadequate and unsafe blood supply
causes avoidable deaths and transmits infectious diseases, including
HIV. Transfusion of blood infected with HIV is one of the most
effective modes of transmission of the virus. The risk of acquiring
HIV infection following transfusion with HIV-positive blood has been
estimated to be as high particularly in sub Saharan Africa (SSA). The
use of HIV antibody -based test for the screening of blood donor is
sub optimal. Evidenced- based data and best practices from the
developed world indicates that implementing evidenced based
national testing and donor selection algorithm that establishes the
use of tests capable of detecting donation in the window phase of
HIV infection (P24 and NAT) is the only way forward to reducing the
potential of transmitting HIV infection through blood transfusion [2].
The HIV antibody test offers the advantages of simplicity and cost
effectiveness for verifying infection, but it is less than perfect
because of the possibility of transfusing antibody negative unit from
a donor in the window phase of HIV infection. Newer technologies
exist that can contribute to an accurate diagnosis, assist in

continent that account for approximately 12% of the global
population and where blood collections historically have been
inadequate to meet clinical demand and inappropriate clinical use of
blood [4]. Collections of donor blood is primarily from hospital-based
services that relied on family members and commercial remunerated
donors. Family replacement donors are usually under undue
pressures to donate, might not reveal behavioural risks for HIV
during donor selection and are typically at a greater risk for HIV
infection than voluntary non-remunerated donors [5]. Blood
transfusion services in Nigeria screen donated blood for markers of
HIV infection using antibody based rapid test. The HIV antibody test
offers the advantages of simplicity and cost effectiveness for
verifying infection, but it is less than perfect because of the
possibility of transfusing antibody negative donor unit in the window
phase of HIV infection. There is paucity of data on the prevalence of
p24 antigen among HIV antibody negative donors in Nigeria. HIV
testing in the country is sub- optimally based on the detection of
antibody to HIV virus. The risk of transfusing donor unit in the
window phase of infection is unknown. Therefore, the aim of this
case study was to investigate the prevalence of p24 antigen among
HIV antibody negative blood donors in Sokoto, North Western,
Nigeria. Evidence-based data generated will help in the formulation
of policy to improve the safety of blood and blood product as well as
optimize the quality of blood transfusion service delivery in Nigeria.

monitoring the response to therapy, and can be used to effectively
predict disease outcome. Viral isolation through viral culture, nucleic
acid tests to detect viral RNA, and tests to detect p24 antigen can

Methods

be used to demonstrate virus or viral components in blood, thereby
verifying infection and potentially reducing the risk of transfusion of

Study participants

blood in the window phase of HIV infection. The p24 antigen assay
measures the viral capsid (core) p24 protein in blood that is

This present retrospective study included a total of 15,061 blood

detectable earlier than HIV antibody during acute infection. It

donors who were screened at the blood transfusion unit of the

occurs early after infection due to the initial burst of virus replication

Usmanu Danfodiyo University Teaching Hospital for HIV using

and is associated with high levels of viremia during which the

antibody based rapid HIV test kits (Abbott Determine and STAT-

individual is highly infectious but may be antibody negative [2].

PAK) between January 2010 to July 2013. All certified unreactive

There is high rates of HIV in SSA countries and this continue to

samples from conventional HIV rapid antibody-based test kits were

present a substantial challenge for blood services in recruiting and

tested for presence of P24 antigen. Ethical clearance was obtained

retaining safe blood donors. In sub-Saharan Africa, transfusion-

from the ethical committee of the Usmanu Danfodiyo University

transmitted human immunodeficiency virus (HIV) infection persists,

Teaching Hospital in Sokoto, North Western Nigeria. Verbal

particularly among women with pregnancy and haemorrhage –

informed consent is routinely obtained from all blood donors visiting

related anaemia and children with malaria –related anaemia who

the blood transfusion unit and Donors are offered pre and post test

are the major recipient of blood transfusions [3]. In 2008, out of

counselling.
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occurrence. There are two major seasons, wet and dry which are
A total of 15,061 blood donors were screened for HIV from January

distinct and are characterized by high and low malarial transmission

2010

respectively. Report from the 2007 National Population Commission

to

July

2013.

All

certified

unreactive

samples

from

conventional antibody-based HIV rapid test kits (Abbott Determine

indicated that the state had a population of 3.6 million [6].

and HIV 1/2 Stat-Pak) were tested for p24 antigens. The rapid
antibody based kits are part of a multi-test algorithms designed for

Statistics

the statistical validation of rapid HIV test results. Abbott determine
HIV test kit (Abbott, Abbott Park, Ill.), detects HIV type 1 (HIV-1)

Statistical analyses were conducted using SPSS (version 11)

and HIV-2 antibodies within 15 minutes by using 50 µl of serum or

software. Comparisons between populations were made using the

plasma.

The

Chembio

HIV

1/2

™

STAT-PAK Assay

(Chembio

Student´s t-test for parametric data and the Mann-Whitney test for

Diagnostic, Medford, USA) is a single-use immunochromatographic

non-parametric data. An alpha value of <0.05 denoted a statistically

test for the detection of antibodies to Human Immunodeficiency

significant difference. Correlation was compared using a version of

Virus Type 1 (HIV-1) and Type 2 (HIV-2) in finger stick whole blood,

linear regression analysis.

venous whole blood, serum or plasma specimens. The Chembio HIV
1/2 STAT-PAK™ assay is intended for use as a point- of-care test to
aid in the diagnosis of infection with HIV-1 and HIV-2. This test is

Results

suitable for use in multi-test algorithms designed for the statistical
validation of rapid HIV test results. All the 2 rapid diagnostic test
meet the requirement for an ideal test for the rapid diagnosis of HIV
infection; rapid, inexpensive, highly sensitive and specific, easy to
perform; results easy to interpret; test should be able to be stored
at room temperature with a long shelf life; and no additional
equipment or ancillary supplies should be required to perform the
test [7]. P24 antigen testing was carried out using the Diapro
Diagnostic

immunoassay

kit

for

P24

antigen

(King

Hawk

Pharmaceuticals Beijing China). All initially positive samples were
confirmed using the Bioprobes Sri P24 immunoassay kit (Bioprobes,
Milano, Italy).
Study area
This present research work was carried out at the Haematology and
Blood Transfusion unit of Usmanu Danfodiyo University Teaching
Hospital in Sokoto in the North West geo-political zone of Nigeria.
The hospital is a 500-bed teaching hospital and a centre of
excellence in the rendering of specialist medical care to people in
Sokoto metropolis and neighbouring states of Zamfara and Kebbi
State. Sokoto State is located in the extreme North Western part of
Nigeria near to the confluence of the Sokoto River and the Rima
River. With an annual average temperature of 28.3 °C (82.9 °F),
Sokoto is, on the whole, a very hot area. However, maximum
daytime temperatures are for most of the year generally under 40
°C (104.0 °F). The warmest months are February to April when

A total of 15,061 blood donors were screened for HIV from January
2010 to July 2013 (Table 1). The mean age and age range of blood
donors was 29.2 ± 8.18 and 18-50 years respectively. All certified
unreactive samples from conventional antibody-based HIV rapid test
kits (Abbott Determine and Stat Pak) were tested for presence of
P24 antigen. P24 antigen testing was carried out using the Diapro
Diagnostic

immunoassay

kit

for

P24

antigen

(King

Hawk

Pharmaceuticals Beijing China). All initially positive samples were
confirmed using the Bioprobes Sri P24 immunoassay kit (Bioprobes,
Milano, Italy). Out of the 15,061 seronegative donors, 880 (5.84%)
were positive while 14,181 were negative (94.16%) with P24 assay.
The prevalence of P24 positive result on antibody negative donors
sample was 9.79, 8.12, 2.7 and 2.84% in 2010, 2011, 2012 and
2013 respectively. Of the total number of blood donor tested,
14,968 (99.38%) were males while 93 (0.62%) were females . The
prevalence of P24 antigen was significantly higher among antibody
negative male donors 873 (5.8%) compared to females 7(0.05%),
(p= 0.001) (Table 2). P24 positivity was compared based on the
ABO and Rhesus blood groups of blood donors. P24 positivity was
significantly higher among blood group O blood donors compared to
A, B and AB donors (494 (3.29%) compared to 184 (1.89%), 196
(1.30%) and 6 (0.04%) respectively, p=0.001) (Table 3).The
prevalence of P24 antigen was significantly higher among Rhesus
positive donors compared to Rhesus negative (807 (5.36%) versus
73 (0.48%) , p =0.001) (Table 4).

daytime temperatures can exceed 45 °C (113.0 °F). The rainy
season is from June to October during which showers are a daily
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Discussion

through the transfusion of blood supposedly screened seronegative
by prevalent antibody- based test. This observation is at variance

Compared to most developed countries of the world, the risk of
human immunodeficiency virus (HIV) transmission by transfusion of
blood and blood products is extraordinarily high in SSA. High level of
blood safety in developed countries has been accomplished by
successive refinement in donor screening and testing procedures for
the detection and inactivation of different infectious agents in blood
and blood products. The introduction of P24 antigen testing and
NATs in European blood centres has improved output to detect
donations from individuals in the very early stages (window phase)
of infection [8,9]. In most settings in Nigeria, donor screening for
HIV is still entirely antibody based. In this present study we
observed that 5.84% of donors certified HIV negative by antibody
based test were positive for p24 antigen. The p24 antigen test has
become an important test in determining the presence of viral
antigen in individuals declared seronegative by an antibody- based
test [10]. Our finding is in agreement with previous report in the
United States of America which indicated that testing for HIV p24
antigen can potentially shorten the seronegative window to less
than 20 days [11]. The detection rate of donors who are positive for
p24 antigen but negative by antibody- based test was observed to
be several cases per year among 12 million annual blood donations.
Similarly observation from Argentina, a country where blood donor
HIV antibody detection has been mandatory and p24 antigen
screening is recommended, indicates that out of a total of 30,132
consecutive donations screened for HIV, a total, 0.3623% of
samples were repeatedly reactive. Only one donor who tested nonreactive for HIV Ab, was repeatedly reactive for p24 Ag [12]. Our
finding is at variance with previous report in Saudi Arabia which
tested 24,654 blood donors but failed to detect a single p24 positive
case [13]. The reasons for this observation may be due to the fact
that the prevalence of HIV among people in Saudi Arabia is
significantly low compared to Nigeria where the prevalence is high.
Secondly blood donation in Saudi Arabia is based predominantly on
voluntary non-remunerated blood donors unlike in Nigeria where a
significant proportion of blood donors are high risk commercial
remunerated and family replacement. Thirdly Saudi Arabia has an
optimally run national blood transfusion service unlike in Nigeria
where the national blood transfusion programme is still in the
elementary phase of implementation.
Our finding from this study is an indication that blood transfusion in
Nigeria is unsafe because there is a high risk of HIV transmission

with observation from other countries where additional laboratory
testing has been found to potentially shorten the seronegative
window and produce a reduction in the risk of HIV transfusion
through blood transfusion. HIV p24 antigen testing was required for
all US blood donations [14]. In Canada, the US and in most
developed countries, all donations are tested for the presence of
antibodies to HIV-1 and -2, HCV, HTLV, syphilis, hepatitis B surface
antigen (HbsAg), p24 antigen (HIV) and also for HIV and HCV
nucleic acids. The introduction of new and improved screening tests
for transfusion-transmissible diseases has led to remarkable
improvement in the safety of the blood supply, with substantial
shortening of the window period for HIV, HCV, and HBV infections
[15]. Kenya began implementing measures to reduce transfusiontransmitted infections (TTIs) in its national blood supply in 2001.
Donations are voluntary and non-remunerated, and donors undergo
a health exam and answer a behavioral risk screening questionnaire.
Donations are also screened using fourth-generation p24 antigen
and HIV 1 and 2 antibody tests (ELISA) [16,17]. In 2005, the South
African National Blood Service introduced individual-donation (ID)
nucleic acid test (NAT) screening for human immunodeficiency virus
(HIV) RNA. One-year ID-NAT screening of 732,250 donations
interdicted 16 HIV, 20 HBV, and 1 HCV window phase donations
[18].
In most developed countries of the world, the risk of human
immunodeficiency virus (HIV) transmission by transfusion of blood
and blood products is extraordinarily small. This level of blood safety
has been accomplished by successive refinement in donor screening
and testing procedures for the detection and inactivation of different
infectious agents in blood and blood products. In USA and European
blood centres, the introduction of nucleic acid techniques (NAT) in
blood banks for the detection of HIV and hepatitis C virus (HCV) has
meant a great advance in decreasing the residual risk of HIV/HCV
transmission by blood transfusion [19,20]. Communities in Africa
faces several enduring challenges; chronic blood shortages, high
prevalence

of

transfusion-transmissible

infection,

absence

of

national blood transfusion service, recruitment and retention of
voluntary non –remunerated donors, family replacement and
commercial blood donation, inadequate use of pharmacologic and
non-pharmacologic alternatives to allogenic blood. Approximately 80
percent of the world´s supply of safe blood goes to 20 percent of
the population, mostly in developed countries. There is a chronic
shortage of safe blood in sub-Saharan Africa where haemorrhage
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(from road traffic accident, communal clashes, post-surgical, post

reason why majority of donors in Africa may be in the window

and antepartum) accounts for up to 44 percent of maternal deaths

phase of infection is that a significant proportion of these donors are

and approximately half of transfused blood goes to pregnant women

commercial remunerated donors. Previous reports in most countries

with anaemia and pregnancy related complications as well as

in

children under five years of age with anaemia due to malaria or

transmissible infections among commercially remunerated blood

malnutrition. Africa has the lowest blood donation rate per capita in

donors [23,24]. Commercial remunerated donors often come from

the world and blood donation are almost entire family replacement

the poorest sectors of the economy, may be poor in health, are

and commercial remunerated donors based. These groups of donors

more likely to give blood more often than recommended, are at a

are at greater risk for transfusion-transmissible diseases than are

higher risk of being undernourished and having a transfusion-

voluntary non-remunerated donors (VNRD). In addition, blood

transmissible infection from high risk behaviours like maintenance of

shortages may lead to release of blood for transfusion before testing

multiple sex partners, intravenous drug abuse and unprotected

is

sexual intercourse [25-27].

completed,

further

adding

to

the

potential

for

disease

SSA

have

indicated

a

high

prevalence

of

transfusion-

transmission. These problems are exacerbated in regions with high
endemic rates of transmissible diseases. It is important for countries

There seems a disparity between developed countries that rely on

in Africa to devise strategies aimed at recruiting potential donors

high-performance technology to guarantee safe supplies of donated

who are least likely to harbour transfusion-transmissible infectious

blood and resource-poor countries particularly in SSA facing many

agents. There are several reasons for the high risk of transfusion of

obstacles to safe blood provision. Namely those obstacles include

blood in the window

limited budget; the high prevalence of HIV, prevalence of

phase of infection

in SSA. Despite

recommendations that all blood donors should be voluntary and

commercial

non-remunerated, replacement donors are common throughout

recruitment and retention of voluntary remunerated donors, reliance

SSA. National blood transfusion programs are not available and

on the use of cheap rapid antibody- based tests for screening of

even when available are sub optimally managed. The primary steps

transfusion transmissible infections rather than striving for more

of setting up a national blood transfusion programme includes; the

sensitive and high technology-based testing [28-30]. Following

enactment of a national policy for the blood transfusion service with

infection with HIV, the sequence of appearance of biologic markers

time-bound programmes, a centrally coordinated, structured and

in serum to facilitate the identification of infection often follow the

organized blood transfusion service for a country/state under a

chronologic order; viral RNA, p24 antigen, and anti-HIV antibody.

defined authority, a blood transfusion service based on an organized

About 2 weeks after infection, viremia is thought to increase

voluntary blood donor programme, screening blood for transfusion-

exponentially and then decline to a steady-state level as the

transmissible

humoral

infections

(TTI’S)

appropriate

to

the

region,

and

and

family

replacement

cell-mediated

immune

donors,

responses

challenge

control

of

HIV

appropriate and evidence based use of available blood and blood

replication. Antibody remains detectable throughout infection except

products and employment and retention of qualified personnel to

during the window phase of infection, whereas p24 antigen

head and manage the blood transfusion service [21]. In many

characteristically appears early and late during infection. A

countries in SSA, majority and sometimes none of these steps are in

combination of an antibody based test and P24 antigen based test

place. There is lack of political will and open-mindedness to

should be the minimum requirement for testing of blood donor for

innovative ways to improve supply and safety of blood from

HIV. However, the main objective of HIV testing in donor is to

voluntary donors. The resultant effect of this failure in the

eliminate the risk of HIV transmission through blood transfusion.

stewardship of blood and blood products is that blood transfusions

The clinically significant time interval between infection and

remain a substantial source of HIV in SSA especially among women

detection of antibodies (window period) is vital. Effort should made

with pregnancy-related complications and children with malaria and

to reduce the risk of transfusing donor blood within this period. This

malnutrition

–associated

transmission

transmissible

anaemia

of

period is characterized by a sero negative result from an antibody

and

based test, detectable antigenemia (p24) and viremia (as measured

transfusion of blood in the window phase of HIV infection continues

by RNA). It does seem that the way forward in achieving a zero

to be prevalent because of reliance on antibody -based test for

tolerance in HIV transmission through blood transfusion is to screen

donor screening and non- inclusion of more sensitive p24 antigen

donors with a combination of an antibody based test, P24 antigen

test and nucleic acid testing in their donor testing menu. Another

test and nucleic acid (NAT) testing. Tests for viral nucleic acid have

infections

[22].
is

The

incidence

generally

high
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been introduced to further reduce the risk of transfusion of donor

Conclusion

blood during the window phase of HIV infection in most developed
countries, but require sophisticated technology and dedicated, welltrained personnel [31-33]. NAT costs 3 to 10 times more than
ELISA. There is need for low-resource countries to carefully weigh
the advantages and costs of using NAT. However a previous study
to estimate the number of window period infections entering the
Kenyan blood supply investigated over 12,000 antibody and p24
negative specimens from six national collection centres for HIV
using NAT. NAT retesting found no additional HIV infections,
indicating that HIV antibody and p24 antigen screening can
significantly reduce HIV in the nation´s blood supply, even in a
setting with a generalized HIV epidemic [16].

The Nigerian government must urgently adopt WHO blood safety
strategies for resource-limited settings. There is the need to
optimize the donor selection and testing algorithm. HIV screening of
donors must become based on a combination of antibody-based test
and p24 antigen test coupled with a stringent blood donor selection
algorithm. Previous report indicates that except for adding HIV-p24
screening, adding other tests such as nucleic acid amplification
testing (NAT) to HIV-antibody screening displayed incremental costeffectiveness ratios greater than the WHO/World Bank specified
threshold for cost-effectiveness particularly for developing countries
[40].

We compared the prevalence of p24 positivity based on the gender
of the blood donors. P24 positivity was significantly higher among
male blood donors compared to females. Our finding is at variance
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with previous reports in Nigeria which found the prevalence of HIV
higher among females compared to males [34,35]. The small
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Abdulazeez and colleagues [39] indicated that HIV positivity was
more predominant among group O subjects. Similarly, a study to

Tables

investigate the distribution of ABO and Rhesus blood group types in
984 randomly selected human T lymphotropic virus-1(HTLV-1)-

Table 1: yearly positive P24 Antigen screened blood

infected blood donors observed that donors who are AB+ have

Table 2: positive P24 Antigen screened blood among gender.

increased risk of HTLV-1 infection [40]. The reason for this

Table 3: The prevalence of p24 positivity based on the ABO blood

predisposition may be genetic or it may also be due to the fact that

groups of blood donors

blood group O is the most prevalent ABO blood groups among

Table 4: The prevalence of p24 positivity based on the Rhesus

blacks and Caucasians.

blood groups of blood donors

Page number not for citation purposes

6

9.

References

Gürtler L, Mühlbacher A, Michl U, Hofmann H, Paggi GG, et al.
Reduction of the diagnostic window with a new combined p24

1.

UNAIDS/World Health Organization, AIDS epidemic update.
Joint United Nations Programme on HIV/AIDS-World Health
Organization. 200Geneva, Switzerland. UNAIDS/World Health
Organization.

2.

viremia in patients with primary human immunodeficiency virus
infection.

N

Engl J

Med. 1991;324(14):

961-

964. PubMed | Google Scholar
3.

the

residual

risk

of

transfusion-transmitted

human

immunodeficiency virus infection in sub-Saharan Africa: a
multinational

collaborative

study.

Transfusion.

2011;

51(3):486-492. PubMed | Google Scholar
4.

et al. Blood transfusion practices and blood-banking services in
Kenyan

hospital.

AIDS.

1993;

7(7):995-

999. PubMed | Google Scholar
5.

Kimani D, Mwangi J, Mwangi M, Bunnell R. Blood donors in
Kenya: a comparison of voluntary and family replacement
donors based on a population-based survey. Vox Sang. 2011;
100(2):212-218. PubMed | Google Scholar

6.

National Population Commission (NPC). National Census
Figures. 2007. Abuja, Nigeria. National Population Commission
(NPC).

7.

Malone JD, Smith ES, Sheffield J, Bigelow D, Hyams K C,
Beardsley S G, Lewis R S, Roberts C R. Comparative evaluation
of six rapid serological tests for HIV-1 antibody. J Acquir
Immune Defic Syndr. 1993; 6(2): 115-119.PubMed | Google
Scholar

8.

Base Chapter. September 2001.Baltimore, USA. University of
Maryland School of Medicine. PubMed | Google Scholar
11. Alter HJ, Epstein JS, Swanson SG, Van Raden MJ, Ward JW, et
US blood donors: an assessment of the efficacy of testing in
donor screening. N Engl J Med. 1990; 323(19):13121318. PubMed | Google Scholar
12. Gendler SA, Pascuccio MS. Routine HIV screening among blood
donors in Buenos Aires (Argentina): results from six years'

Lackritz EM, Hightower A, Zucker JR, Ruebush TK, Onudi CO,
a

Scholar

al. Prevalence of immunodeficiency virus type 1 p24 antigen in

Lefrère J, Dahourou H, Dokekias AE, Kouao MD, et al. Estimate
of

assay. J Virol Methods. 1998; 75(1):27-38. PubMed | Google

10. Constantine N. HIV Viral Antigen Assays. HIV InSite Knowledge

Darr ES, Moudgil T, Meyer RD, Ho DD. Transient high levels of
type 1

antigen and human immunodeficiency virus antibody screening

Laperche S, Maniez-Montreuil M, Couroucé AM. Screening tests

experience and report of a single window-period donation.
Enferm

Infecc

Microbiol

Clin.

2007;

25(2):82-

90.PubMed | Google Scholar
13. Alamawi S, Abutaleb A, Qasem L, Masoud S, Memish Z, Al
Khairy K, Kheir O, Bernvil S, Hajeer AH. HIV-1 p24 antigen
testing in blood banks: results from Saudi Arabia. Br J Biomed
Sci. 2003; 60(2):102-104. PubMed | Google Scholar
14. Bethesda MD, Food and Drug Administration, Center for
Biologics Evaluation and Research. Memorandum to all
registered

blood

and

plasma

establishments,

additional

recommendations for donor screening with a licensed test for
HIV-1

antigen.

Administration,

March

1996.

Center

for

USA.
Biologics

Food

and

Drug

Evaluation

and

Research.Google Scholar
15. Germain M, Goldman M. Blood Donor Selection and Screening:
Strategies to Reduce Recipient Risk. American Journal of
Therapeutics.

2002;

9(5):

406-410. PubMed | Google

Scholar

combined with p24 antigen and anti-HIV antibodies in early
detection of HIV-1. Transfus Clin Biol. 2000; 7 (1):18s24s. PubMed | Google Scholar

Page number not for citation purposes

7

16. Basavaraju SV, Mwangi J, Nyamongo J, Zeh C, Kimani D, et al.
Reduced Risk of Transfusion-transmitted HIV in Kenya through
Centrally

Co-ordinated

Blood

Centres,

Stringent

25. Van der Bij AK, Coutinho RA, Van der Poel CL. Surveillance of

Donor

risk profiles among new and repeat blood donors with

Selection and Effective p24 Antigen-HIV Antibody Screening.

transfusion-transmissible infections from 1995 through 2003 in

Vox Sanguinis. 2010; 99(3): 212-219. PubMed | Google

the

Scholar

1736. PubMed | Google Scholar

Netherlands.

Transfusion.

2006;

46(10):1729-

17. Allain JP, Farrugia A, Sarkodie F. HIV safety in sub-Saharan

26. El-Gilany AH, El-Fedawy S. Blood borne infections among

Africa. Vox Sang. 2011; 100(4):434-435. PubMed |Google

student voluntary blood donors in Mansoura University, Egypt.

Scholar

East

Mediterr

Health

J.

2006;

12(6):742-

748. PubMed | Google Scholar
18. Vermeulen M, Lelie N, Sykes W, Crookes R, Swanevelder J,
Gaggia L, Le Roux M, Kuun E, Gulube S, Reddy R. Impact of

27. Kalibatas V. Payment for whole blood donations in Lithuania:

individual-donation nucleic acid testing on risk of human

the risk for infectious disease markers. Vox Sang. 2008;

immunodeficiency virus, hepatitis B virus, and hepatitis C virus

94(3):209-215. PubMed | Google Scholar

transmission by blood transfusion in South Africa. Transfusion.
2009; 49(6):1115-1125. PubMed | Google Scholar

28. Owusu-Ofori S, Temple J, Sarkodie F, Anokwa M, Candotti D,
Allain JP. Pre-donation Screening of Blood Donors with Rapid

19. Machuca

human

Tests: Implementation and Efficacy of a Novel Approach to

immunodeficiency virus infection in blood banks. Impact of

A,

Hewlett

I.

Residual

risk

of

Blood Safety in Resource-Poor Settings. Transfusion. 2005;

screening with nucleic acid tests. Med Clin (Barc). 2003;

45(2): 133-140. PubMed | Google Scholar

121(11):418-425. PubMed | Google Scholar
29. Lee HH, Allain JP. Improving Blood Safety in Resource-Poor
20. Busch MP, Stramer SL, Kleinman SH. Evolving applications of

Settings.

nucleic acid amplification assays for prevention of virus

Vox

Sanguinis.

2004;

87

(2):

176-

179. PubMed| Google Scholar

transmission by blood components and derivatives, in Garratty
G, Applications of molecular biology to blood transfusion
medicine.

1997.

USA.

American

Association

of

30. Tayou TC, Tapko JJ, Mbanya D, Lefrere JJ. Blood Safety in

Blood

Sub-Saharan Africa: a Multi-Factorial Problem. Transfusion.

Banks. PubMed | Google Scholar

2008;48 (6):1256-1261. PubMed | Google Scholar

21. Nanu A. Blood transfusion services: organization is integral to
safety.

Natl

Med

J

India.

2001;

31. Cable R, Lelie N, Bird A. Reduction of the risk of transfusion-

14(4):237-

transmitted viral infection by nucleic acid amplification testing

240.PubMed | Google Scholar

in the Western Cape of South Africa: a 5-year review. Vox
Sang. 2013; 104(2):93-99. PubMed | Google Scholar

22. Koistinen J. Safe blood: the WHO sets out its principles. AIDS
Anal Afr. 1992; 2(6):4- 6. PubMed | Google Scholar

32.

Vermeulen M, Lelie N, Sykes W, Crookes R, Swanevelder J,
Gaggia L, et al. Impact of individual-donation nucleic acid

23. Ejele OA, Erhabor O, Nwauche CA. Trends in the prevalence of

testing on risk of human immunodeficiency virus, hepatitis B

some transfusion-transmissible infections among blood donors

virus, and hepatitis C virus transmission by blood transfusion in

in

South

Port

Harcourt,

Nigeria.

Haema.

2005;

8(2):

273-

277. PubMed | Google Scholar

Africa.

Transfusion.

2009;

49(6):1115-

1125. PubMed | Google Scholar

24. Schreiber GB, Busch M, Kleinman SH, Korelitz JJ. The risk of
transfusion-transmitted viral infection. N Engl J Med. 1996;
334(26): 1685-1690. PubMed | Google Scholar

Page number not for citation purposes

8

33. Marshall DA, Kleinman SH, Wong JB, AuBuchon JP, Grima DT,

37. Banu A, Ahmed SM, Shastri S. Distribution Of ABO and Rh

Kulin NA, Weinstein MC. Cost-effectiveness of nucleic acid test

Blood Groups in HIV Seropositives at an Integrated Counseling

screening of volunteer blood donations for hepatitis B, hepatitis

and Testing Centre in Karnataka, India. SAARC Journal of

C and human immunodeficiency virus in the United States. Vox

Tuberculosis, Lung Diseases & HIV/AIDS. 2001; 8(2):42-

Sang. 2004; 86(1):28-40. PubMed | Google Scholar

45. PubMed | Google Scholar

34. Akani CI, Erhabor O, Babatunde S. Pre-marital HIV testing in

38. Nneli RO, Ekpo BO, Ohaeri OC, Egene J. Prevalence of Rh and

couples from faith-based organisations: experience in Port

ABO blood groups in HIVseropositive pregnant women in

Harcourt,

Enugu, Nigeria. Nigerian Journal of Physiological Sciences.

Nigeria.

Niger

J

Med.

2005

;14(1):39-

44. PubMed | Google Scholar

2004; 19(1-2): 7-9. PubMed | Google Scholar

35. Ejele OA, Nwauche CA, Erhabor O. Seroprevalence of HIV

39. Abdulazeez AA, Alo EB, Rebecca SN. Carriage rate of Human

among unemployed individuals undergoing pre-employment

Immunode?ciency Virus (HIV) infection among different ABO

medical examination in Port Harcourt, Nigeria. Niger J Med.

and Rhesus blood groups in Adamawa state, Nigeria.

2005; 14(4):419-421. PubMed | Google Scholar

Biomedical Research. 2008; 19 (1): 41-44. PubMed |Google
Scholar

36. Sayal SK, Das AL, Nema SK. Study of blood groups in HIV
seropositive patients. Indian J Dermatol Venereol Leprol. 1996;

40. Ayatollahi H, Rafatpanah H, Khayyami ME, Sayyadpour D,

62(5):295-297. PubMed | Google Scholar

Ravarian M, et al. Association between ABO and Rhesus blood
group systems among confirmed human T lymphotropic virus
type 1-infected patients in Northeast Iran. AIDS Res Hum
Retroviruses.

2008;

24(9):1155-1158. PubMed | Google

Scholar

Table 1: shows the yearly positive P24 Antigen screened blood
Year

Number of Donors

Number

(%)

P24

Number

(%)

Tested

positive

negative

2010

2941

288 (9.79%)

2653 (90.21%)

2011

4,815

391 (8.12%)

4,424 (91.88%)

2012

4,703

127 (2.70%)

4576 (97.30%)

2013

2,602

74 (2.84%)

2,528 (97.16%)

P24

p-value
0.001

Table 2: shows the positive P24 Antigen screened blood among gender.
Gender

Total

Number

(%)

Number (%) p24 antigen

Number (%) p24 antigen

screened

positive

negative

Male

14,968 (99.38%)

873 (5.80%)

14,095 (93.59%)

Female

93 (0.62%)

7 (0.05%)

86 (0.57%)

Total

15,061 (100%)

880 (100)

14181 (100%)
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Table 3: The prevalence of p24 positivity based on the ABO blood groups of blood donors
ABO blood group

Number (%) tested

Number

(%)

24

Antigen

Number (%) 24 Antigen

Positive

Positive

A

3023 (20.07%)

184 (1.89%)

2839 (18.85%)

B

3375 (22.41%)

196 (1.30%)

3179 (21.12%)

AB

125 (0.83%)

6 (0.04%)

119 (0.79%)

O

8538 (56.69%)

494 (3.29%)

8044 (53.41%)

Total

15061 (100%)

880 (5.84%)

14181 (94.16%)

Table 4: The prevalence of p24 positivity based on the Rhesus blood groups of blood donors
Rhesus (Rh) blood group

Number (%) tested

Number (%) 24 Antigen

Number (%) 24 Antigen

positive

negative

Rh D positive

14,056 (93.33%)

807 (5.36%)

13,249 (87.97%)

Rh D negative

1005 (6.67%)

73 (0.48%)

932 (6.19%)

Total

15061 (100%)

880 (5.84%)

14181 (94.16%)
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