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Abstract

Context: Human immunodeficiency virus (HIV) is a well-known pathogen that causes acquired
immunodeficiency syndrome (AIDS). The course of HIV infection and progression may be influ-
enced by sickle cell traits. Objectives: The aim of this study was to determine the incidence of HIV
among sickle cell patients in the Cape Coast metropolis. Methods: A cross sectional study was
conducted among patients who visited the Central Regional Hospital, Cape Coast. About 2 ml of
blood sample was drawn from each participant for sickle cell test using sodium metabisulphite solu-
tion. Sickle cell positive samples were selected and tested for the presence of HIV using Alere Deter-
mine™ HIV-1/2. Results: A total of 75 patients made up of 25 males and 50 females were enrolled.
Their age ranges between 4 to 59 years (27, 1 - 15 years; 24, 16 - 30 years; 17, 31 - 45 years; 7, 46 - 60
years). Fifteen (15) (20%) had received at least a single blood transfusion while the remaining 60
(80%) had never received blood transfusion before the study. Thirty-six patients (48.0%) were
married and the other 39 patients (52.0%) were single. Five patients (6.7%) had antibodies to HIV
whereas 70 patients (93.3%) were not with the virus. Conclusion: The incidence rate of HIV among
sickle cell trait children and the youths of Cape Coast metropolis were found to be 6.7%. This may
suggest that sickle cell traits in children and the youth may be associated with HIV transmission.
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1. Introduction

Human immunodeficiency virus (HIV) infection has remained a serious health problem in the world, even
though there has been a decline in the world prevalence rates. Currently, there has been 33% reduction in HIV
infection to about 2.3 million in 2012, since 2001 and AlIDS-related deaths had also dropped by 30% from the
peak in 2005 [1]. These have occurred as a result of the accessibility to anti-retroviral treatment that has im-
proved the life of many infected people.

In Ghana, HIV prevalence has also declined from 3.6% to 1.3% in 2012 [1] [2]. These are indication of global
effort in controlling HIV infection. However, the infection is high in some areas in the country. The Eastern re-
gion has for long time been the highest HIV prevalent region but in recent times the Central region has now be-
come the region with the highest HIV prevalence in the country. According to the 2011 HIV Sentinel Surveil-
lance Report, the Central Region recorded HIV prevalence of 4.7%, while the Eastern Region registered 3.6%
prevalence [2]. Whereas the Central Region assumed the leading HIV prevalence position, Cape Coast, the re-
gional capital, has also taken over from Agomanya in the Eastern Region as the epicentre of AIDS in Ghana.
Cape Coast serves as an urban surveillance site and recorded the highest HIV prevalence of 9.6% in 2011 [2].

The devastating effect of the HIV on the immune system has led to the successful establishment of other op-
portunistic infections and there are several diseases which are generally not harmful but have been able to cause
fatality due to the destruction of the immune system by HIV [3]. Also the effect of HIV on people with genetic
defect condition such as Sickle Cell Anaemia has been documented [4] [5]. However, studies of the prevalence
and the effect of HIV on Sickle Cell Anemia subjects have not been well elucidated. A few studies conducted
suggested that HIV infection progresses slowly in patients with sickle cell disease (SCD) [6]-[8]. Further studies
have also revealed that Sickle Cell trait patients are associated with low frequency of HIV diagnosis [9]. A study
of HIV infection through blood transfusion in children with Sickle Cell Anaemia in Nigeria and Congo were 2.9%
and 2.6% respectively [10] [11]. Based on these observations, some concerns have been raised as to whether the
sickle cell disease protect against the acquisition of HIV.

The sickle cell disease is a genetic disorder that is characterized by a chronic Anaemia occurring almost exclu-
sively in individuals of African descent [12]. Because patients with Sickle Cell disease lack enough red blood
cells for life sustenance they require frequent blood donation. They are therefore susceptible to blood borne in-
fections such as malaria, hepatitis B, hepatitis C and HIV [13] [14]. Although some studies had been carried out
on Sickle Cell diseases and the relationship with malaria and hepatitis in Ghana [15]-[17] documentation on the
prevalence of HIV among Sickle Cell subjects is limited. This study aims at determining the incidence of human
immunodeficiency virus (HIV) among Sickle Cell patients in the Cape Coast metropolis. We also compared the
demographic features such as age, sex, marital status, blood transfusion history and their sickle hemoglobin gene
groupings.

2. Methods
2.1. Background of Study Area

This work was carried out at the Central Regional Hospital, Interberton, in the Cape Coast Metropolis, Ghana;
West Africa. The Central Regional Hospital is a government hospital which serves almost every town in the re-
gion especially the Cape Coast Township which includes Abura, Pedu, Ekon, Nkanfoa, Kakomdo, Effutu, An-
kaful, Kwaprow, Amamoma, Essuekyir, Akotokyere, Anto Esuakyir, among others. The Central Regional’s
capital, Cape Coast, is located between latitude 5°5"N and longitude 1°15"W on the Greenwich Meridian. It is
bordered by Komenda Edina Eguafo Abirem (KEEA) District to the west, Twifo Heman Lower Denkyira Dis-
trict to the east Abura Asebu Kwamankese district to the north and Gulf of Guinea to the south. The main occu-
pation of this locality is fishing, farming and trading.

2.2, Study Design

A cross sectional study was employed in this research. Personal data such as age, sex, history of blood transfu-
sion and marital status were obtained randomly from consented patients through structured questionnaires. In-
clusion criteria were patients with haemoglobin phenotype SS, SC and AS. Exclusion criteria were patients with

haemoglobin phenotype AA.
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2.3. Sample Collection

Two milliliters (2 ml) of blood was drawn from patients into Ethylene Diamine Tetraaceticacid (EDTA) anti-
coagulant tubes for sickling test on the same day. Blood samples that tested positive to sickling were selected
and centrifuged after which the plasma were aspirated into new EDTA tubes and stored at a temperature of 4°C
for later analysis of HIV infection. The sickling status of each sample was determined by adding 1 to 2 drops of
sodium metabisulphite solution (sickling fluid) to each slide containing a drop of blood sample. The sickling
fluid was mixed thoroughly with the blood to get a homogenous mixture. A cover slip was then applied gently
avoiding bubbles, and this was allowed to stand for about an hour. After the stipulated time, the slides were ex-
amined under a light microscope for sickled red blood cells. The blood of sickling positive samples were then
selected and centrifuged. The plasma of each centrifuged blood was pipetted into fresh EDTA tubes and stored
at 4°C. After some time, the stored plasma was tested for the presence of HIV using Alere Determine™ HIV-1/2.
Three drops of plasma was added to the sample pad of the kit. This was repeated for all the 75 sickling positive
samples. Results obtained were recorded and analyzed. The Alere Determine™ HIV-1/2 is an in-vitro, visually
read, qualitative immunoassay that detects antibodies to HIV-1 and HIV-2 in human serum, plasma or whole blood.
The biological principle behind this procedure is that Alere Determine™ HIV-1/2 is an immunochromatographic
test that has a conjugate or sample pad through which the plasma migrates. The plasma reconstitutes and mixes
with the selenium colloid-antigen conjugate. The mixture formed continues to migrate through the solid phase to
the antigen immobilized recombinant antigens and synthetic peptides at the patient window site. If antibodies to
HIV-1 and/or HIV-2 are present in the sample, the antibodies bind to the antigen-selenium colloid and to the an-
tigen at the patient window, forming a red line at the patient window site. However, if antibodies to HIV-1
and/or HIV-2 are absent, the antigen-selenium colloid flows past the patient window site, and no red line was
formed.

2.4. Statistical Analysis

Statistical package for Social Science software (SPSS Version 17 Inc., Chicago) and Graphpad Prism 3 was
used in analyzing the results. Frequency distributions were performed and non-parametric Chi-square was used
to test association between categorical variables. p value < 0.05 was considered to be statistically significant.

3. Results

A total of 75 sickle cell patients were used in the study. Among these 25 were males which was significantly
lower than 50 females (p = 0.004, Table 1). Also, 39 of the patients were married. Again, twenty-seven (27) pa-
tients were between the ages of 1 - 15 years; 24, between the ages of 16 - 30 years; 17, between the ages of 31 -
45 years and 7, between the ages of 46 - 60 years. The age group of 1 - 15, 16 - 30, 31 - 45 years were signifi-
cantly different from 46 - 60 years (p = 0.002). This means many of the sickle cell patients were youth and ac-
tive. There were 15 patients who had received transfusion at least once as against 60 patients who had never
been transfused before at the time of the study (p = 0.001). In addition, sickle cell patients with genotype AS, SS
and SC were 38, 5 and 32 respectively indicating that significant number of the sickle cell patients were carriers
(p = 0.001). Furthermore, patients who were positive to HIVV were 5 with a prevalence rate of 6.7% and were
significantly lower (p = 0.001) than HIV uninfected Sickle Cell patients.

HIV incidence was found among different sickling genotypes groups of the sickle cell patients. Table 2
showed that out of 70 (93.3%) patients that tested negative to HIV, 35 (46.6%) were sickle cell patients with
haemoglobin genotype AS, 5 (6.7%) with haemoglobin genotype SS and 30 (42.9%) with haemoglobin geno-
type SC. However, 3 (4.0%) of those HIV positive patients were with the haemoglobin genotype AS while 2
(2.7%) were of the genotype SC; no sickle cell patient with the genotype SS tested positive to HIV. Also, there
was no significant relationship between sickling status and HIV infection (p = 0.795).

The incidence of HIV among different age categories was analysed. The results showed that 70 (93.3%) of
patients tested negative to HIV (Table 3). Out of which 24 (32.0%) were within the age group 1 - 15 years whe-
reas 22 (29.3%) were within the 16 - 30 years age group. Again, 17 (22.7%) were within the age grouped 31 - 45
years whereas 7 (9.3%) were within the age grouped 46 - 60 years. For HIV incidence, 5 (6.7%) were positive,
out of these 3 (4.0%) were within the age category 1 - 15 years and 2 (2.7%) within the age category 16 - 30
years. Age groups 31 - 45 and 46 - 60 years recorded no positive cases of HIV. There was no significant differ-
ence in the prevalence of HIV among age groups (p > 0.05).
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Table 1. Gender, age and background information of participants.

Variables N (%) p-value Chi-square (X?)
Gender
Males 25 333 0.004 8.333
Females 50 66.7

Age (years)

1-15 27 36 0.002 15.241
16-30 24 32

31-45 17 22.7

46 - 60 7 9.3

Marital status

Single 39 53.3 0.599 0.276
Married 36 46.7
HBT
Yes 15 20 0.001 27.74
No 60 80

Sickling genotype

AS 38 50.7 0.001 24.72
SS 5 6.7
SC 32 42.7
HIV status
Positive 5 6.7 0.001 56.333
Negative 70 93.3

N: frequency; HBT: History of blood transfusion. p value < 0.05 is statistically significant

Table 2. Incidence of HIV in different sickling genotypes.

Sickling genotype

Total
AS SS SC
Count 35 5 30
Negative
% of Total 46.6% 6.7% 40.0% 93.3%
HIV status
Count 3 0 2
Positive % of Total 4.0% 0.0% 2.7% 6.7%
Total Count 38 5 32 75
% of Total 50.7% 6.7% 42.7% 100.0%

Chi-square (X?) = 0.458; p = 0.795.
In Table 4, the relationship between marital status and HIV were determined. Out of the 70 (93.3%) patients

that tested negative to HIV, 36 (48.0%) were single and the remaining 34 (45.3%) were married. Also, 3 (4.0%)
out of 5 (6.7%) were single patients that tested positive to HIV; the remaining 2 (2.7%) were married people.
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Table 3. Incidence of HIV among different age categories.

Age (years)
Total
1-15 16 - 30 31-45 46 - 60
Count 24 22 17 7
Negative
% of Total 32.0% 29.3% 22.7% 9.3% 93.3%
HIV status
Count 3 2 0 0
Positive
% of Total 4.0% 2.7% 0.0% 0.0% 6.7%
Count 27 24 17 7 75
Total
% of Total 36.0% 32.0% 22.7% 9.3% 100.0%
Chi-square (X = 2.679; p = 0.444.
Table 4. Relationship between marital status and HIV infection.
Marital status
Total
Single Married
Count 36 34
Negative
% of total 48.0% 45.3% 93.3%
HIV status
Count 3 2
Positive
% of Total 4.0% 2.7% 6.7%
Count 39 36 75
Total
% of Total 52.0% 48.0% 100.0%

Chi-square (X% = 0.137; p = 0.711.

There was no significant differences in marital status of subjects who were HIV positive (p = 0.711).

The relationship between blood transfusion and HIV infection were also determined (Table 5). For 70 (93.3%)
HIV negative patients, 55 (73.3%) had not been transfused with blood whereas 15 (20.0%) have been transfused
with donors blood. On the other hand, 5 (6.7%) of the HIV positive individuals had never received blood trans-
fusion before the study. Therefore there was no significant association between blood transfusion and HIV in-
fection (p = 0.247).

In Table 6, the relationship between gender and HIV infection were also analysed. Those who were negative
to HIV were 47 (62.7%) females and 23 (30.6%) males. Also, those who tested positive to the virus included 3
(4.0%) females and 2 (2.7%) males. There was statistically no significance differences of HIV infection among
the females and males (p = 0.703).

4. Discussion

This study showed that some sickle cell patients in Cape Coast municipality are infected with HIV and the inci-
dence rate was found to be 6.7%. This could support the studies of some researchers which suggested that HIV
infection progresses slowly in patients with sickle cell disease (SCD) [6] [9]. SCD is associated with upregulated
inflammatory and haemolytic pathways which lead to the suggestion that the disease may influence the course
of HIV infection and progression [6] [8]. However, Nouraie et al. (2012) reported 1.5% HIV diagnosis in adult
African Americans with sickle cell diseases as against 3% in those without disease [18]. It may be possible that
the lower risk of HIV co-morbidity with SCD may present a unique effect that alters the risk of HIV infection or
progression. However, it cannot therefore be doubted that infection with viruses such as the human immunode-
ficiency virus is highly fatal and thus the least incidence is of great concern to the metropolis and the nation at
large.

The study revealed that the number of females that were sickle cell positive was twice the number of males.
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Table 5. Relationship between blood transfusion and HIV infection.

Blood transfusion

Total
No Yes
Count 55 15
Negative
% of Total 73.3% 20.0% 93.3%
HIV status
Count 5 0
Positive

% of Total 6.7% 0.0% 6.7%

Count 60 15 75
Total
% of Total 80.0% 20.0% 100.0%
Chi-square (X?) = 1. 339; p = 0.247.
Table 6. Relationship between gender and HIV infection.
Gender
Total
Female Male
Count 47 23
Negative
% of Total 62.7% 30.6% 93.3%
HIV status
Count 3 2
Positive

% of Total 4.0% 2.7% 6.7%

Count 50 25 75
Total
% of Total 66.7% 33.3% 100.0%

Chi-square (X = 0.107; p = 0.703.

This was due to the fact that more females participated in the study than the males. The notion that more females
attend hospitals compare to their male counterparts is prominent in the Cape Coast metropolis and would have
contributed to this effect. In addition, the highest number of participants in the study was within the age group 1 -
15 years and the lowest number within the age group 46 - 60 years. This suggests that sickle cell disease may be
common in children than in adults and also the incidence of HIV occurred in the age group 1 - 30 years which
may mainly be children and the youth. Thus HIV was more common in children and the youth than in the elder-
ly in the Cape Coast community. This is in consistent with CDC report, which noted the largest percentage of
HIV infections occurred in the youth and children [19]. This is usually the case when mother-to-child HIV trans-
mission is common and pregnant mothers do not take their antiretroviral therapy during pregnancy [7] [20].
Majority of the sickle cell patients that participated in the study had genotype AS and SC and 5 of them were
infected with HIV. Sickle cell trait may provide a survival advantage over people with normal hemoglobin in
regions where malaria is endemic [21] [22]. However, whether the trait also protects the individuals from HIV
infection is not yet known. These groups of sickle cell traits are careers of the trait and are clinically healthy [23]
It is likely that their life style might have exposed them to infection and further studies with larger number of
HIV infected subjects with sickle cell trait will give a clear relationship of the condition and HIV infection.
There was similar number of both married and unmarried sickle cell patients involved in the study who was
infected with HIV. This is an indication that HIV transmission in the Cape Coast municipality may not be only
associated with the unmarried individuals who may be indulging in sexual promiscuity. It could be likely that
married couples might have multiple sexual partners as well which is likely to expose them to the HIV infection.
Also, the number of those who had received at least a single blood transfusion was not infected with HIV but
rather those without blood transfusion were infected with HIV. It may suggest that blood transfusion may not be
a risk factor of HIV infection in the Cape Coast Community. The observation confirm report from some health
services which states the risk of acquiring HIV from a blood transfusion is very low due to the fact that blood
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and organ banks screen out most potential donors at risk for HIV infection in advance [24]. It therefore indicated
that sexual transmission and mother-to-child transmission of HIV may be common in the Cape Coast metropolis.
This is in consistence with HIV sentinel survey report of Ghana Aids Commission (GAC) which indicated the
highest prevalence (9.6%) of HIV recorded in Cape Coast [2]. It was suggested that high HIV rate in Cape Coast
can be attributed to the influx of young, healthy migrant workers in the oil field from the Western Region to the
Central Region. These people are said to be promising the youth in getting them employment in the oil field.
They therefore befriend them and in most cases may indulge in sexual activities resulting in the spread of sex-
ually transmitted diseases including HIV. Besides, many residents are mired in poverty and have endured inter-
mittent food insecurity. Conditions such as these invariably increase sexual vulnerability and enhance sex works,
both of which tend to increase HIV transmission in the region.

5. Conclusion

HIV infection is found among Sickle Cell patients who are mainly children and youth in Cape Coast municipal-
ity. This may indicate that HIV infections is common in the Sickle Cell traits youth and may follow a long pat-
tern of disease progression thereby contributing to the spread of the disease among the youth.
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