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Abstract 
The burden and viral diversity of HIV in Nigeria makes it suitable to evaluate biomedical preven-
tion strategies including HIV vaccines. We document baseline clinical characteristics of a cohort of 
HIV Exposed Sero-Negative (HESN) partners to highlight background morbidities that might im-
pact the interpretation of research findings especially in low income countries where “normal 
control” is based on physical appearance and self-reporting. We established a 2-year prospective 
cohort of HESN, and obtained, at baseline medical history, general physical examination findings 
and safety laboratory tests results. Among 534 participants with a mean age of 37 ± 9 years, the 
commonest symptoms were headache (25.5%) and fever (20%), which occurred more among fe-
males. Also, 13% reported a history of urethral/vaginal discharge and genital ulcer. High blood 
pressure (HBP) (i.e. blood pressure ≥ 140/90 mmhg) was a major abnormal examination finding, 
which occurred more among males (53.2% vs 26.2%, p < 0.01). More female participants had ab-
normal laboratory results with 31% having low hemoglobin concentration (<12 g/dl, p = 0.021); 
30% with elevated alanine transaminase level (p = 0.019) and 28% with abnormal blood urea ni-
trogen level (p = 0.093). HBP and abnormal safety laboratory are significant findings among so 
called “normal population” that could affect interpretation of research findings of HIV biomedical 
prevention studies in Nigeria. 
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1. Introduction 
Nigeria remains one of the countries severely affected by HIV/AIDS. An estimated 281,180 new infections were 
reported in 2011 and over 80% of these were through heterosexual sex transmission [1]. Several interventions 
have successfully reduced the transmission rate but are unable to completely stem the pandemic. Some of the 
successful interventions are: public awareness through campaigns and counseling on the dynamics and risks of 
transmission and the need for consistent and correct condom use to reduce the spread of infection. Availability 
of highly active anti-retroviral therapy has reduced infectivity of HIV-infected individuals to others [2] [3], but 
low condom use [4] [5], issues of accessibility and compliance to ARV have compromised this gain. Therefore, 
combining multiple biomedical HIV preventive approaches including preventive vaccines along with these in-
terventions are imperative to turn the tide on the HIV pandemic.  

Treatment with ARV for prevention (TasP) of HIV-infected persons reduced infection to their HIV-Unin- 
fected partners by 96% [2] [3] and between 62% and 73% HIV-1 infections were averted by ARV when used as 
pre-exposure prophylaxis (PrEP) in Africans [6]. RV144, the Thai vaccine trial demonstrated the first evidence 
that a safe and effective HIV preventive vaccine is possible in humans by lowering the rate of HIV infection by 
31.2% [7]. To date no vaccine trial has been conducted in Nigeria despite the identification of HIV subtypes G 
and CRF02A/G as the predominant drivers of the epidemic in Nigeria and the rest of West Africa [8].  

Considering that heterosexual route is the commonest route of transmission in Sub Saharan Africa, HIV-1 
Exposed Sero Negative (HESN) partners in a discordant relationship are natural models to study biomedical 
prevention methods including vaccines. This population remains exposed to HIV transmission despite WHO 
recommendation to initiate ARTs irrespective of CD4 count for the HIV positive partner [9]. 

However understanding the baseline clinical and laboratory characteristics of a “normal” HESN population in 
Nigeria is the key to reducing unnecessary exclusion of trial volunteers [10], conducting, assessing comparabili-
ty between treatments arms [11] [12] (i.e. after randomization) and contextualizing results of HIV biomedical 
prevention studies among this population. In addition, safety and efficacy of therapeutic or preventive HIV vac-
cine trials are often measured by monitoring changes to baseline findings [13] and yet a number of clinical trials 
in developing countries enroll a “normal” population based on self-reported questionnaire with little clinical and 
laboratory tests to confirm volunteers information. Our study intends to show that a significant number of indi-
viduals that work through the door as “normal” have a number of abnormal laboratory and clinical readings that 
they themselves are not aware of. In this respect being aware of the frequent abnormalities in a population has 
the potential of interpreting results from clinical trials more accurately. 

Toward this end, we documented the demographics, clinical and laboratory characteristics of a population of 
“normal” HESN of a sero-discordant couple in north central Nigeria who considered themselves “normal” as an 
important first step to HIV biomedical prevention studies including a preventive HIV-1 vaccine among this 
population. 

2. Method 
A prospective cohort study was conducted at Plateau State Human Virology Research Center (PLASVIREC) Jos 
and 4 satellite sites (i.e. Church Of Christ In Nigeria (COCIN), Mangu; Abubakar Balewa Uinversity Teaching 
Hospital (ABUTH), Bauchi; Dalhatu Araf Specialist Hospital (DASH), Lafia and Federal Medical Center, Keffi 
(FMCK)) located around Jos, Nigeria as part of a vaccine preparedness study. Ethical clearance was obtained 
from the Plateau State Specialist Hospital (PSSH) ethics committee, the National Health Research Ethics Com-
mittee of Nigeria (NHREC), and the University of Maryland, Medical School ethics committee. Participants 
were recruited from the community and from the HESN database maintained at the counseling center. Following 
detailed explanation to each eligible participant in an established discordant relationship of at least 3 months, 
written informed consent was obtained and participants were enrolled in the study with a 2 years follow up. A 
semi-closed interviewer based questionnaire was administered after which risk behavior, clinical symptoms of 
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acute HIV infections, comorbidities as well as common endemic infections like malaria were documented; ac-
companied by a detailed general and physical examination. History of STI was obtained using the WHO tem-
plate for syndromic management of STI during a total of 10 follow up visits. The first three visits were monthly 
and subsequent visits were quarterly.  

2.1. Medical History  
During each study visit, experienced medical personnel obtained medical history of fever, headache, nau-
sea/vomiting, diarrhea, sore throat, easy fatigue ability, cough or difficult breathing over the previous 3 months 
from the HESN enrollees to establish or exclude any concurrent illness or common endemic infections like ma-
laria, acute respiratory infections and diarrhea. History of Tuberculosis was obtained from participants using the 
National Tuberculosis control program guideline for screening of TB suspects (i.e. persistent cough for two 
weeks or more and one of the following: weight loss, tiredness, fever, chest pain, coughing up blood, shortness 
of breath and loss of appetite). 

2.2. Physical Examination 
A careful general examination was performed for pallor, jaundice, cyanosis, finger clubbing, facial or pedal 
edema, generalized skin lesion, palpable lymph nodes and measured body temperature and weight. Blood pres-
sure (BP) was measured with an automated BP monitor Homemed KD-591 using a cuff covering 2/3 of the non- 
dominant upper arm while sitting. High blood pressure (HBP) was defined as systolic blood pressure > 140 
mmHg and/or diastolic blood pressure > 90 mmHg. Any high reading was repeated after 5 minutes and the av-
erage of the 2 readings recorded. Abdominal examination was done for any abdominal scars or pain, palpable 
liver or spleen. A pelvic examination was performed only when a participant presented with a history of urethral 
or vaginal discharge, genital ulcers or warts, painful inguinal lymph nodes and lower abdominal pain in females.  

2.3. Treatment and Referral System 
Participants who presented with minor ailments were treated by study physicians while those with an elevated 
BP were counseled on life style modification (quitting smoking, reduced alcohol intake, low fat and salt diet, in-
crease physical activity and maintaining a healthy weight) and referred to their primary care giver. Those who 
reported any symptom of STI or that required advance medical care were promptly referred to appropriate clin-
ics within the study sites where possible. 

2.4. Safety Laboratory Tests 
A complete blood count (CBC) and differential on blood samples were performed using Sysmex Kx-21N from 
Sysmex corporation Kobe, Japan and serum samples were analyzed for liver and kidney functions tests using 
Vitros 350 fully automated chemistry analyzer from Ortho-clinical Diagnostics, USA during each study visits. 
Other laboratory investigations performed include serology for HIV, Syphilis and Hepatitis C. Dried blood spots 
was obtained for storage. The supporting reference laboratory in Jos generated local normal values (i.e. standard 
reference values) that was used for participants in the study [14]. 

2.5. Statistical Analysis 

Considering that sex is an effect modifier, the study data was segregated and analyzed by sex. Continuous va-
riables were assessed for normality and described using appropriate descriptive statistics (i.e. mean or median, 
interquartile range, standard deviation). Abnormal laboratory test results were defined as values that were not 
within the reference range for each laboratory test (i.e. below or above the reference range) as obtained from 
PLASVIREC (national reference laboratory). The frequency of abnormal laboratory tests were measured and 
presented in tables. Binary outcomes such clinical features were assessed as proportion and Pearson Chi sq or 
Fishers exact test were used where appropriate.  

3. Results 
A total of 660 “normal” HESN in a discordant relationship were screened and 540 (82%) eligible participants 
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who consented, enrolled for the study. Among these, six participants were terminated following a positive HIV 
serology result at baseline. Consequently 534 (81%) consented participants were eligible for follow up. 205 
(38%) of participants were enrolled from the PLASVIREC, Jos (the study coordinating center) while the others 
were from 4 satellite sites bordering Jos (i.e. located at Mangu, Bauchi; Keffi and Lafia).  

3.1. Socio-Demographic 
There were 1.1:1 male to female ratio (278 vs 256) among study participants (Table 1). 

The mean age of all participants was 37 ± 9 years with a range of 20 - 65 years and female participants were 5 
years younger (35 ± 8 years vs 40 ± 9 years; p < 0.01). All study participants were in a marital relationship and 
had been sero-discordant for less than 1 year to 10years though 79% (424/534); had been in this sero-discordant 
relationship for at least 1 year. Majority (89%, 475/534) had some formal education (i.e. primary, secondary and 
tertiary), and 76% (408/534) practiced Christianity. 

 
Table 1. Baseline socio-demographic characteristics of 534 HESN from a HIV sero-discordant cohort.                    

Characteristics Male N = 278 (%) Female N = 256 (%) Total N = 534(%) p-values 

Age (years) Mean ± SD 40 ± 9 35 ± 8 37 ± 9 <0.01 

Age group 20 - 30 46 (16.6) 90 (32.4) 136 (25.5)  

 31 - 40 123 (44.2) 113 (44.1) 236 (44.2)  

 41 - 50 70 (25.2) 48 (17.3) 118 (22.1)  

 >50 39 (14) 5 (2) 44 (08.)  

Education      

 None 15 (5.4) 44 (17.2) 59 (11.1)  

 Primary 57 (20.5) 80 (31.3) 137 (25.6)  

 Secondary 79 (28.3) 81 (31.6) 160 (30)  

 Tertiary 127 (45.7) 51 (19.9) 178 (33.3)  

Marital status      

 Married 278 (100) 256 (100) 534 (100%)  

Religion     

 Christianity 218 (78.4) 190 (74.2) 408 (76.4)  

 Muslim 60 (21.6) 66 (25.8) 126 (23.6)  

Employed Yes 180 (64.8) 72 (28.2) 252 (47.2)  

Duration in sero-discordant relationship (years)     

 <1 65 (23.4) 45 (17.6) 110 (20.6)  

 1 - 5 166 (59.7) 175 (68.4) 341 (63.9)  

 6 - 10 44 (15.9) 35 (13.7) 79 (14.8)  

 >10 3 (1.1) 1 (0.4) 4 (0.8)  

Enrollment site      

 PLASVIREC Jos 115 (41.4) 90 (35.2) 205 (38.4)  

 COCIN Mangu 21 (07.6) 51 (19.9) 72 (13.5)  

 ATBUTH Bauchi 41 (14.8) 40 (15.7) 81 (15.2)  

 FMC-Keffi 23 (8.3) 16 (6.3) 39 (7.3)  

DASH Lafia 78 (28.1) 59 (23.1) 137 (25.6)  
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Table 2. Clinical profile at baseline showing frequency of occurrence of common clinical symptoms and signs.              

Baseline clinical symptoms and signs Male N = 278 (%) Female N = 256 (%) Overall N = 534 (%) Risk ratio* p-value 

Fever 43 (15.5) 64 (25) 107 (20.0%) 0.62 <0.01 

Headache 47 (16.9) 90 (35.2) 137 (25.6%) 0.48 <0.01 

Diarrhea 5 (1.8) 10 (3.9) 15 (2.8%) 0.46 0.13 

Fatigue 11 (3.9) 14 (5.5) 25 (4.7%) 0.71 0.38 

Sore throat 9 (3.2) 11 (4.3) 20 (3.7%) 0.74 0.49 

Nausea 1 (0.4) 13 (5.1) 14 (2.6%) 0.07 <0.01 

Muscle pain 19 (6.8) 14 (5.5) 33 (6.18%) 1.24 0.51 

Joint pain 20 (7.2) 24 (9.4) 44 (8.2%) 0.76 0.32 

Skin lesions 4 (1.4) 6 (2.3) 10 (1.9%) 0.61 0.42 

Cough 9 (3.2) 7 (2.7) 16 (3.0%) 1.19 0.78 

Night sweats 6 (2.2) 6 (2.3) 12 (2.2%) 0.96 0.85 

Urethral discharge 9 (3.2) NA - - - 

Vaginal discharge NA 54 (21.1) - - - 

Lower abdominal pains NA 25 (9.8) - - - 

Genital ulcer 4 (1.4) 4 (1.6) 8 (1.5) 0.88 0.88 

Body Mass Index (BMI)    -  

Underweight (<18.5) 11 (4) 10 (4) 20 (3.9)  0.98 

Normal (18.5 - 24.9) 156 (56.1) 112 (43.8) 268 (50.2)  <0.01 

Overweight (25 - 29.9) 86 (30.1) 74 (28.9) 160 (30)  0.73 

Obese (≥30) 24 (8.6) 57 (22.3) 81 (15.2)  <0.01 

Raised temperature (≥37.2˚C) 8 (2.9) 11 (4.3) 19 (3.6) 0.67 0.35 

High blood pressure 
(BP systolic ≥ 140 and/or diastolic ≥ 90) 148 (53.2) 67 (26.2) 215 (40.3) 2.03 <0.01 

*Female is used as the reference group. 

3.2. Clinical Features  
Overall, a history of headache (25.5%) and fever (20%) were the commonest complain reported at enrollment 
(i.e. baseline) by 137 and 107 study participants’ respectively. When segregated by sex; clinical symptoms such 
as headache, fever and nausea were significantly less common among males when compared to the females 
(Table 2). 

Understandably, 15.5% (83/534) of study participants reported to have received treatment for malaria. Using 
the WHO template for assessing sexually transmitted infections, urethral discharge was reported by 3.2% (9/278) 
of male participants as against 21% (54/256) of female participants that reported vaginal discharge. On physical 
examinations, elevated blood pressure (i.e. blood pressure ≥ 140/90 mmhg) was the most prevalent abnormal 
physical findings recorded in 40.3% (215/534) participants and was significantly commoner among males (53.2% 
vs 26.2%, p < 0.01). Conversely, obesity (BMI ≥ 30 kg/m2) was significantly commoner among female (22.3% 
vs 8.6%, p < 0.01). 

3.3. Safety Laboratory 
Eight safety laboratory tests (i.e. hemoglobin concentration; white blood cell count; platelet count; total bilirubin; 
aspartate transaminase; alanine transaminase; blood urea nitrogen and creatinine levels) done at enrollment are 
presented on Table 3. 
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Table 3. Safety laboratory tests results segregated by sex.                                                         

Subject 
group Parameters 

Hemoglobin 
concentration 

(g/dl) 

White  
blood cells 

(109/l) 

Platelets 
(109/l) 

Total  
bilirubin 
(µmol/l) 

Aspartate 
transferase 

(iu/l) 

Alanine  
transaminase 

(iu/l) 

Urea  
(mmol/l) 

Creatinine 
(µmol/l) 

Male  
(N = 278) Mean 14.1 4.7 216 10.7 31.6 27.4 3.3 75.7 

 Standard  
reference range 13 - 18 3.5 - 11 130 - 400 0 - 17 17 - 59 10 - 55 2.9 - 8.9 60 - 118 

 
Proportion of male 

results outside  
reference range in %(n) 

17% (46) 8% (23) 8% (21) 17% (46) 11% (31) 16% (44) 18% (50) 11% (30) 

*Female 
(N = 256) Mean 12.5 5.2 251 8.7 25.5 23.4 3.2 64.9 

 Standard  
reference range 12 - 16 3.5 - 11 130 - 400 0 - 17 14 – 36 7 - 30 2.9 - 8.9 50 - 98 

 
Proportion of female 

results outside  
reference range in %(n) 

30% (77) 6% (15) 8% (20) 7% (17) 19% (48) 29% (73) 28% (72) 9% (22) 

Risk  
ratio 

Proportion of male  
with abnormal  

result to female with 
abnormal result 

0.54 1.34 1 2.42 0.63 0.53 0.64 1.67 

#Pearson 
Chi2 p-value 0.021 0.566 1 0.029 0.17 0.019 0.093 0.192 

*Female is the reference group. #Chi2 value for the comparison between proportions of male with out of reference range results compared to female 
with out of reference range results. Relevant findings. 

 
These test result were segregated by sex as some laboratory reference values differ significantly between 

males and females. The mean hemoglobin concentration was 14.4 g/dl among male and was 12.5 g/dl among 
female participants. In addition, more females had hemoglobin concentration that was below the standard refer-
ence range (31% vs 17%, p = 0.021). Similarly, 30% female compared to 16% males had significantly deranged 
alanine transaminase level (p = 0.019) and 28% female vs 18% male had significantly deranged blood urea ni-
trogen level (p = 0.029). 

4. Discussion 
We present baseline clinical and laboratory characteristics of presumably ‘normal and/or healthy’ HIV Exposed 
Sero Negative (HESN) partners enrolled in a HIV vaccine preparedness study in Jos Nigeria. Our findings high-
light potential confounders that may be relevant in the randomization and interpretation in any clinical trial [15] 
especially in populations in LMIC. Our study cohort, unlike other HESN studies [16] [17] had a balanced male 
to female ratio (1.1:1), which makes our findings relevant to the general population. Headache, fever or internal 
heat, fatigue and muscle/joint aches were common complains in our cohort, which is not surprising for a malaria 
endemic region as this. Importantly, these symptoms complicate enrollment, as these symptoms are similar to 
those of acute HIV infection: studies planned in such populations must take this potential complication into con-
sideration. Fever is one of the commonest reported symptoms (107/534, 20%) of the participants but elevated 
body temperatures were only documented in (19/534, 3.56%) supporting the fact that some of these presenta-
tions were likely psychosomatic or antipyretic medications might have been taken prior to presentation to the 
clinic. However, our finding is lower than the 46.6% reported symptom of fever found among market traders [18] 
and 29% reported among elderly population in Nigeria [19]. This highlights the need for proper diagnosis of 
malaria before treatment especially in a population to be involved in HIV prevention study trials, as any of the 
participants may have acute HIV infection and be misdiagnosed as malaria. The introduction of malaria preven-
tion strategies such as Insecticide treated nets, insecticides, and prophylaxis may be useful for any cohort in-
volved in HIV biomedical prevention trials to limit the complains and complications of malaria. In addition 
psychosomatism, a very common presentation of outpatient attendees in developing countries, could mimic such 
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non-specific complains [20].  
Women remain more at risk of sexual transmitted infections as vaginal discharge (54/256, 21.1%) and lower 

abdominal pains (25/256, 9.8%) were more common complains when compared with urethral discharge (9/278, 
3.2%) in men in this cohort. Although it is not as high as that reported among high-risk groups like female sex 
workers in Nigeria [21] and in a Mexican City [22] our findings in women is higher than the 3.2% reported 
among market trader [18] (i.e. general public) in Nigeria. This places HESN as a medium risk population for 
HIV acquisition. . 

Interestingly high blood pressure (systolic ≥ 140 mmhg and/or diastolic ≥ 90 mmhg) was reported in a signif-
icant number (215/534, 40.3%) of our participants. This reflects the rising trend of non-communicable diseases 
including hypertension in Nigeria. Other studies have reported a range of 8% to 46.4% with a pooled national 
average of 22.5% [23] [24] so the 40.3% reported in our cohort is much higher than the national average and the 
reason for that is not exactly clear. Importantly for biomedical clinical trials, these individuals were unaware of 
the high blood pressure and had considered themselves healthy. As informal caregiver to an HIV+ partner, the 
HESN could be stressed or even depressed [25] or anxious which might be responsible for the increased high 
blood pressure [26] among HESN. It is not completely clear why men were twice at risk of having high blood 
pressure than women despite the finding that less male participants were obese. It is possible that women were 
more willing to get help and support in dealing with a HIV+ partner than men were. The male participants were 
slightly more elderly.   

There was significantly difference in hematological and clinical chemistry results between males and females 
(Table 3). A similar study conducted on “normal” Nigerian adult populace also documented statistically signif-
icant differences in hematological and clinical chemistry parameters between males and females [14]. In our 
study, males were 46% less likely to have hemoglobin concentration below the standard reference range values 
(i.e. anemia; p = 0.021) compared with females (Table 3). Physiologic difference such as short interval delive-
ries [27] among females and menstrual bleeding could explain this difference. Generally, nutritional deficiency 
with iron deficiency or in combination with megaloblastic anemia is the singular most common cause of bone 
marrow malfunction resulting to anemia (HB < 11 g/dl) and depressed production of other blood cells [27]. In 
populations of LMIC, anemia is further compounded by endemic malaria and neglected tropical diseases such as 
hook worm infestation. Similarly, males in our study were 47% less likely to have alanine transaminase levels 
that were outside standard reference range when compared to female (16% vs 29%, p = 0.019; Table 3). This is 
contrary to our expectation of a positive correlation between alanine transaminase and higher hemoglobin con-
centration among males [28]. Moreover males were more prone to alcoholic drinks which could lead to such 
elevation or derangement. Therefore, this unexpected finding of elevated (deranged) levels of alanine transami-
nase being commoner among females may be associated with having more obese females [29] in our study.  

Hepatitis C test result was similar for both male and female (8% vs 7%; as reported in a separate manuscript). 
In addition, males were twice as likely to have deranged total bilirubin level; a corresponding liver enzyme that 
should be elevated in hepatitis (17% vs 7%, p = 0.029). 

The higher number of female participants (i.e. 28%) who presented with deranged blood urea nitrogen when 
compared to male participants (28% vs 18%, p = 0.093; Table 3) is also contrary to our expectation as more 
males presented with elevated blood pressure which should impact negatively on renal function over time. 
Hence, a creatinine clearance for the renal status of the participants would need to be carried out in future stu-
dies. Other factors such as dehydration should be checked as well.  

In summary findings from our study underscore the need to use clinical and laboratory tests to fully charac-
terize the baseline clinical profile of so-called “normal” populations in Africa prior to initiating a clinical trial in 
this population as our data show that a number of the clinical and laboratory monitoring parameters are anything 
but normal. Moreover a significant number of the volunteers were not aware that they had high blood pressure 
or abnormal hematological and chemistry values. 

5. Conclusion 
Our study highlights: history of fever, headache, blood pressure >140/90 mmhg, anemia and deranged safety 
laboratory results especially among “normal” females as significant findings that could affect exclusion/inclu- 
sion criteria at enrollment, and affect interpretation of clinical trials results including the comparability of study 
arms. These findings are critical for the preparation for future HIV biomedical prevention studies in Nigeria. 
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