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ABSTRACT 
 

Aim: Athletes are not immune to human immunodeficiency virus (HIV) and Glucose-6-Phosphate 
Dehydrogenase (G-6-PD) deficiency, and these conditions do not cause any harm or damage to 
their body as long as the necessary precautions in term of medications and others are adhered to. 
This research’s main objective was to determine the prevalence rate of G-6-PD deficiency and HIV 
among the University athletes in Rivers State, Nigeria. 
Study Design:  Cross-sectional study. 
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Place and Duration of Study: Sports Institute, University of Port Harcourt (UNIPORT), Nigeria, 
between June 2012 and July 2015. 
Methods: A total of 258 athletes were screened (134 females and 124 males) for HIV and G-6-PD 
deficiency. The athletes’ ages, gender and dates of birth were obtained and recorded. The 
presence of the HIV-1 and HIV-2 antibody was detected using the Uni-Gold™ Recombigen® HIV-
1/2 for the detection of HIV. While Beutler Semi-quantitative G-6-PD Test Kit (BSA-3000) was 
utilized for the quantitative detection of G-6-PD deficiency in whole blood. 
Results: Of the 258 athletes tested, 0.7% was G-6-PD deficient while 1.2% was positive for HIV. 
The G-6-PD deficient positive cases were found in the age range of 21-25 years while the higher 
prevalence of HIV was observed in the age range 31-35 years (4.8%), followed by 26-30 years 
(1.9%) and the least was observed in the age group 21-25 years (0.7%). Age and gender had no 
significant relationship with the positivity of the athletes to HIV and G-6-PD (p-value >0.05).  
Conclusion: This study confirms the presence of HIV and G-6-PD deficiency among university 
athletes in Rivers State, Nigeria. This calls for routine testing of both the athletes and the general 
public for G-6-PD deficiency to prevent hemolysis causes by G-6-PD deficiency.  

 
 
Keywords: Athletes; HIV; G-6-PD deficiency; Uni-Gold; Nigeria. 
 

1. INTRODUCTION  
 
The most common enzymopathy that occurs due 
to mutation in humans, is the Glucose-6-
Phosphate Dehydrogenase (G-6-PD) deficiency. 
This causes a series of disease such as acute 
hemolysis, neonatal hyperbilirubinemia, while 
some individuals with this deficiency may be 
asymptomatic. G-6-PD encoded by the G-6-PD 
gene on chromosome X is an important enzyme 
that plays the role of keeping red blood cells 
(RBCs) safe from oxidative damage [1]. G-6-PD 
is an enzyme of the pentose phosphate pathway 
that catalyses’ the oxidation of glucose-6-
phosphate to 6-phosphogluconate. It also plays 
an important role in catalyzing the reduction of 
nicotinamide adenine dinucleotide phosphate 
(NADP+) to nicotinamide adenine dinucleotide 
phosphatase (NADPH) via the pentose 
phosphate pathway. Red blood cells depend on 
G-6-PD activity since it is the only source of 
NADPH that protects the cells against oxidative 
stress created by excess glutathione [2]. 
 
Mutation in the G-6-PD gene (which synthesizes 
G-6-PD enzyme) is responsible for G-6-PD 
deficiency. This mutation reduces the amount of 
G-6-PD enzyme or alters its structure in such a 
way the enzyme cannot perform its defensive 
role. By so doing, reactive oxygen species which 
are by-products of normal cell function begins to 
accrue and breakdown RBCs [3-4].  
 
The G-6-PD gene responsible for encoding G-6-
PD can be found at the long arm of the X 
chromosome (Xq28) consisting of 13 axons with 
a length of 18 kb [5]. The G-6-PD locus is 
polymorphic with almost 400 various alleles [6]. 

The World Health Organization (WHO) classified 
the alleles into 5 different variants. Based on the 
severity of enzymopathy and hemolytic response 
to oxidative stress these variants are grouped 
into 5 classes; Classes I to III have enzyme 
deficiencies associated with a hemolytic 
response, class IV is considered the “wild type” 
with no measurable difference, while class V is 
associated with an increase in enzyme activity. 
Therefore, only the first 3 classes are considered 
clinically relevant [7]. Even though most 
individuals with this condition are asymptomatic, 
factors such as several infections, some 
medications including various antimalarial drugs 
and fava beans ingestion can elicit acute 
hemolytic anaemia by exerting excess oxidative 
stress on the body [8]. 
 
Glucose-6-phosphate dehydrogenase (G-6-PD) 
deficiency affects approximately 400 million 
individuals globally [9-10]. WHO recommends 
the screening of the population in regions where 
G-6-PD deficiency prevalence is greater than 3-
5% in males [7]. This is yet to be a routine check 
implemented by many places worldwide due to 
poor infrastructures and cost. Rate of prevalence 
is 15 to 26% in African regions with Sub-Saharan 
Africa has the highest prevalence due to its 
endemic malaria [10-11]. Information on its 
prevalence among athletes is very scanty. Due to 
paucity of information, it is important to detect 
Glucose-6-Phosphate Dehydrogenase (G-6-PD) 
deficient persons especially in areas where 
malaria and bacterial infections are pandemics 
before exposing them to oxidative stress to avoid 
an acute hemolytic attack. It is against this 
background that we examined G-6-PD deficiency 
among University athletes in Rivers state, Nigeria 
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using a comparatively simple and cost-effective 
method with shorter incubation time.  
 
HIV/AIDS persists as a health issue with millions 
of people affected around the world. Over the 
years since its discovery scientist in the medical 
community have learned more about HIV/AIDS, 
and improved its treatment helping people 
infected with the virus live longer and productive 
lives. Athletes are mot exempted nor immune to 
the virus. Many athletes acquired the disease 
and are still active in sporting events. With the 
improvement in research and awareness about 
the history and treatment of this infection, people 
are now living a long and healthy way of life and 
sometimes engaging in athletic activities 
following protective guidelines [12]. This study 
aimed at determining the predominance of G-6-
PD deficiency and HIV infection among the 
University athletes in Rivers State, Nigeria. 
 

2. MATERIALS AND METHODS 
   
2.1 Study Design 
 
This was a cross-sectional study carried among 
athletes in the UNIPORT located in Choba 
community of Obio-Akpor Local Government 
Area, Rivers State, Nigeria. It is among the 
several tertiary institutions in Rivers State, 
Nigeria. Its layout has three campuses which are 
located at Choba Park, Delta Park, and 
University Park (Abuja Park). Ethical approval 
was sort from the Health Research and Ethics 
Committee of the University of Port Harcourt, 
Nigeria. The gender and age (15-35 years) of the 
athletes was obtained as the demographic 
factors. 
 

2.2 Study Population  
 
The survey was carried out in the University of 
Port Harcourt, Rivers State, Nigeria. The 
population comprising 258 athletes from the 
university – 134 females and 124 males.  
 

2.3 Blood Sample Collection and 
Processing 

 
The sampling technique used for drawing the 
samples in this study was the convenience 
sampling technique. Venepuncture technique 
was used for blood collection. The blood sample 
was then collected aseptically into EDTA bottle 

and taken to the Virus Research Unit, 
Department of Microbiology, University of Port 
Harcourt, Nigeria for the laboratory analysis. 
 

2.4 Determination of HIV 
 

The qualitative detection of HIV-1/HIV-2 
antibodies present in the whole blood of the 
athletes was determined by utilizing 
immunoassay technique using Uni-Gold™ 
Recombigen® HIV-1/2 rapid test kit.  
 

2.5 Determination of G-6-PD  
 

G-6-PD deficiency was determined quantitatively 
[13] using Beutler Semi-quantitative G-6-PD Test 
Kit (BSA-3000), which is a semi-automated 
biochemistry analyzer with Randox kit. The 
enzyme activity was determined by measuring 
the rate of absorbance change at 340nm due to 
the reduction of NADP+. Results were displayed 
in mU erythrocyte/ml and then converted to U/Hb 
with the formula provided by the manufacturer 
below.  
 

G-6-PD U/Hb = 
��.

�����������

��
� ���

���
�

��
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Both tests were conducted following the 
manufacturers’ instructions.  
 

2.6 Eligibility Criteria 
 

Both male and female university athletes within 
the ages of 16 and 35 years were included in this 
study except for non-athletes and athletes above 
35 years. 
 

2.7 Statistical Analysis 
 

Data collected for this study were registered in 
the computer by creating a spreadsheet and 
subjected to statistical analysis using a statistical 
package. Comparisons were assessed using the 
chi-square test. Quantitative data were presented 
as percentages and a level of significance set at 
P < 0.05. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Results 
 

Of the 158 athletes screened for G-6-PD 
deficiency and the 100 screened for HIV, 1 was 
HIV positive and 1 was G-6-PD deficient.        
The athletes that were HIV positive and G-6-PD
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Table 1. Prevalence of HIV and distribution of G-6-PD deficiency amongst the university 
athletes with sex 

 
Sex No. tested (%) No. positive for HIV (%)   G-6-PD Deficiency (%) 

Normal Deficient 
Males 124 (48.1) 0 (0.0) 124 (0.0) 0 (0.0) 
Females 134 (51.9) 3 (2.2) 132 (98.5) 2 (1.5) 
Total 258 (100.0) 3 (1.2) 256 (99.3) 2 (0.7) 

 
Table 2. Prevalence of HIV and distribution G-6-PD deficiency amongst the university athletes 

with age 
 

Age 
(Years) 

No. tested (%) No. positive for HIV (%)      G-6-PD Deficiency 
Normal Deficient 

16 – 20 34 (13.2) 0(0.0) 34 (100.0) 0(0.0) 
21 – 25 151 (58.5) 1(0.7) 149 (98.7) 2(1.3) 
26 – 30 52 (20.2) 1(1.9) 52 (100.0) 0(0.0) 
31 – 35  21 (8.1) 1(4.8) 21 (100.0) 0(0.0) 
Total 258 (100.0) 3 (1.2%) 256 (99.3) 2 (0.7%) 

 
deficient were within the age range of 21 – 30 
years. The association between sex and HIV 
status as with G6PG deficiency were not 
significant with a p-value of 0.31 and 0.39 
respectively. The distribution rate of HIV was 
1.2%, while that of G-6-PD deficiency was 0.7% 
among the athletes concerning sex as seen in 
Table 1. Whereas, Table 2 shows the distribution 
of HIV and G-6-PD deficiency of the athletes and 
their age. 
 

3.2 Discussion 
 

We screened a total of 258 athletes for HIV and 
G-6-PD deficiency among University athletes in 
Rivers State, Nigeria. They consisted of both 
males and females between ages 16-30 years. 
There was a prevalence of 1.2% HIV and 0.7% 
G-6-PD deficiency in total. Both cases were 
found among the females only. None of the 
females was positive for both HIV and G-6-PD 
deficiency.  
 

HIV affects both genders with no exception to 
their ages. It has been proven that young women 
within the age group of 15-49 have higher HIV 
prevalence than men within the same age group 
[14]. Also, in 2019, there was a record of 19.2 
million young women as compared to 17 million 
prevalence rates in young men [15]. There are 
no extensive studies on bloodborne pathogens 
such as HIV and Hepatitis virus among athletes 
existing in Nigeria presently. One of the 
limitations of this study is that the HIV positive 
result was not confirmed either through western 
blot or PCR as such the positive case perchance 
is false positive.   

 
The study of Akanni et al. [16] recorded a 
prevalence of 19.5% G-6-PD deficiency among 
males in Osogbo state, Nigeria. Whereas Jidda 
et al, reported a prevalence of 2.4% and 22.2% 
G-6-PD deficiency in females and males 
respectively among students in Sokoto State, 
Nigeria [17] while Ademowo and Falusi [18] 
reported a prevalence of 4.6% females and 
23.9% males having G-6-PD deficiency. This 
was however higher than the 0.7% G-6-PD 
deficient females of our study. The difference in 
prevalence can be explained by the difference in 
the study population (athletes) and population 
size. Although G-6-PD deficiency is linked only to 
the X chromosome, it is also a hereditary disease 
that affects mainly men. Females can also have 
a silenced mutated X chromosome in the 
majority of their cells. In the presence of 
triggering factors (certain foods like fava beans, 
some antibiotics and infections), females exhibit 
symptoms similar to a G-6-PD deficient male 
such as hemolysis [19]. Thou, enzymatic tests for 
G-6-PD deficiency sometimes gives a false 
negative result especially in females due to the 
random inactivation of the X chromosome and X-
linked heterozygosity [20]. 
 
In our study, there was no subject with both HIV 
and G-6-PD deficiency. However, there has been 
a prevalence between 6.8% and 13% of the HIV 
population having G-6-PD deficiency [21-23]. 
The replication of HIV in itself has not been 
proved to clinically produce a trigger in G-6-PD 
deficient patient, but the medications used in the 
prophylaxis and treatment of opportunistic 
infections in HIV patients are known to induce 
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hemolysis precipitation [21,24]. This is also an 
aspect that is understudied in Nigeria.  
 
Individuals diagnosed with HIV are likely to 
inculcate athletic activities as they adapt to 
healthy lifestyles. As positive psychological and 
physical benefits of exercise have been proven 
to be beneficial in other health conditions such as 
fatigue, nausea, depression and anxiety in 
patients with, Hodgkin’s disease, cardiovascular 
disease, fibromyalgia, cancer and chronic fatigue 
syndrome [25-26]. This proves that exercising 
can have positive effects in individuals with HIV 
and so it does not have any adverse effect on 
athletes with this condition and risk of 
transmitting it to other athletes is near impossible 
as long as necessary precautions are taken.   
 
According to the research of Stone et al. [27] 
which was based on G-6-PD deficiency in 
athletes, they concluded that G-6-PD deficient 
athletes are not physically limited. Rather, 
physicians should be mindful of potential 
problems, especially with medication [27]. 
 

4. CONCLUSION 
 
In conclusion, the incidence of HIV and G-6-PD 
deficiency although low does exist among 
athletes. Having these conditions does not cause 
an impediment to exercise but instead, it 
encourages. More studies on bloodborne 
pathogens and enzymatic deficiencies among 
Nigerian athletes is needed. 
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