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ABSTRACT

Background: Haematological abnormalities are common in Human Immunodeficiency (HIV)-positive individuals and can
significantly affect their health and well-being. Haematological profiles are one of the cheapest investigations that can be
done in a resource-poor country like Nigeria, which can give a high index of suspicion of other comorbidities in HIV posi-
tive patients. Understanding these variations in haematological profiles is crucial for optimizing patients ' care and treatment
outcomes in this population. This study aimed to comprehensively assess the haematological profiles of individuals living
with Human Immunodeficiency Virus (HIV).

Methods: This was a cross-sectional hospital-based study. Ethical considerations were adhered to, with a sample size of 127
selected using a simple random sampling technique. Blood samples were collected to analyse haematological parameters
using a haematology analyser, which measured them using the electrical impedance method. Semi-structured questionnaires
were used as the survey instrument for the socio-demographic and clinical data. Statistical data analysis was conducted using
the Statistical Package for Social Sciences (SPSS) version 25.

Results: The majority of the participants in this study were aged between 40-49 years (43.3%) with male to female ratio of
about 1:2. The majority of the study population, 83% and 70% had lymphocytosis and neutropaenia respectively. Also, most
cases (86.6%) had normal red blood cell count, while 22.8% had anaemia. However, the majority (70.1%) of the study pop-
ulation had reduced mean cell haemoglobin concentration, with mean cell haemoglobin (18.1%) and mean corpuscular vol-
ume (28.3%) being marginally low. 34.6% of the population had thrombocytosis. There was a significant association be-
tween red blood cell count and WHO staging of HIV, p=0.000.

Conclusion: Key haematological abnormalities, particularly lymphocytosis and neutropenia, were common in HIV-positive
individuals in this Nigerian study. The significant association between red blood cell count and WHO staging highlights the
value of haematological profiles in managing HIV in resource-limited settings.
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1.0 INTRODUCTION

About 36.7 million (30.8 million - 42.9 million) people
worldwide are living with Human Immunodeficiency
Virus (HIV), with 1.8 million new infections. In Sub-
Saharan Africa, more than 23.5 million people are living
with HIV [1, 2]. Human immunodeficiency virus (HIV)
is a lentivirus (a member of the retrovirus family) that
causes Acquired Immunodeficiency Syndrome (AIDS).
HIV infection is characterized by a progressive weaken-
ing of the immune system attributed to a decrease in the
number of circulating CD4+ T-helper cells [2, 3].

The most common complication of HIV infection is hae-
matological abnormalities, which progress as the disease
becomes more pronounced [4]. These abnormalities are
the significant causes of morbidity and mortality in HIV
patients [4, 5]. Anaemia, neutropenia, lymphopaenia, and
thrombocytopaenia are haematological complications of
HIV infection [6]. Anaemia in HIV patients can have pro-
found implications, varying from a reduction in function-
al and quality-of-life to death eventually [6].

Anaemia is the most common haematological complica-
tion that frequently occurs in HIV patients, primarily at
the later stage of the disease, and it is an indicator of tran-
sition to acquired immune deficiency syndrome (AIDS)
or death [7, 8]. More than 70% of people living with HIV
have anaemia, and this has been associated with an in-
creased risk of disease progression and death in both an-
tiretroviral-treated and untreated individuals [4, 9].

HIV-related anaemia can be caused by a variety of fac-
tors, including opportunistic infections, antiretroviral
treatment side effects, changes in cytokine expression
leading to a decline in haematopoiesis, HIV-related meta-
bolic disorders, micronutrient deficiencies, AIDS-related
malignancies, and a direct effect of HIV on the bone mar-
row [4, 8]. Iron deficiency and inflammation-induced
iron misdistribution may also contribute to HIV-
associated anaemia, due to the effects of inflammation,
iron is diverted from the circulation into the reticuloendo-
thelial system and other storage sites, except the marrow,
where it could have been helpful for erythropoiesis [6, 10
—-12].

Thrombocytopenia is the second most frequent haemato-
logical complication of HIV infection [4]. The possible
mechanism for the occurrence of thrombocytopenia in
HIV is increased platelet destruction caused by antibod-
ies, cross-reacting antibodies directed toward HIV pro-
teins [4, 7].
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Neutropenia is the most common leucopaenia which has
been observed in all stages of the disease [4, §]. HIV in-
fection suppresses the bone marrow and leads to a de-
crease in the level of granulocyte colony-stimulating fac-
tor [4]. Lymphopenia primarily involves CD4 T-helper
cells, and it worsens the progression of the disease [2, 8].

The complete blood count (FBC) and red cell indices rep-
resent cost-effective diagnostic modalities for evaluating
the clinical condition of individuals living with Human
Immunodeficiency Virus/Acquired Immunodeficiency
Syndrome (HIV/AIDS). HIV-seropositive individuals
presenting with concomitant pancytopenia signify pro-
found bone marrow suppression, indicative of severe im-
munosuppression. Red cell indices aid in patients' etio-
logical diagnosis of anaemia based on their quantitative
values [4, 8].

This study was designed to provide a thorough and de-
tailed analysis of the haematological profiles of individu-
als living with HIV. Understanding the spectrum of hae-
matological abnormalities in this population is critical for
effective clinical management, as these parameters can
indicate disease progression, the presence of opportunis-
tic infections, and the impact of antiretroviral therapy.
Moreover, the study aimed to underscore the indispensa-
ble value of routine complete blood count as a readily
available and cost-effective tool for the initial assessment
of the clinical status of HIV-positive patients. This is par-
ticularly pertinent in resource-limited settings or when
rapid preliminary information is needed before results
from more sophisticated and time-consuming investiga-
tions are available. The full blood count can offer imme-
diate insights into key parameters such as haemoglobin
levels, white blood cell counts (including differentials),
and platelet counts, providing crucial early indicators of a
patient's overall health and potential complications.

2.0 METHODOLOGY
2.1 Study Location

This study was conducted at the HIV clinic of
LAUTECH Teaching Hospital, Ogbomoso, Oyo State,
Nigeria. The hospital serves as a research and training
institution for undergraduate and postgraduate medical
programmes and a major referral Centre. The strategic
location of the teaching hospital in Ogbomoso enables it
to serve the people of Oke-Ogun, Oyo town, and its envi-
rons, as well as some parts of Osun and Kwara state with
qualitative health care delivery.
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2.2 Study Design

The study was a cross-sectional hospital-based study.
Asymptomatic HIV favorable treatment naive and treat-
ment-exposed patients were recruited at the HIV clinic of
LAUTECH Teaching Hospital, Ogbomoso, Oyo state.

2.3 Sample Size

The sample size for patients was calculated using the
Fisher formula.

N=Z*PQ/D*[13]

Where N = Sample size

Z = Standard deviation (1.96 for an alpha of 0.05) corre-
sponding to a confidence interval of 95%

P = Prevalence of disease = 9.1% [13]

Q = without disease (1-P)

D = Degree of accuracy, the value of D was set at 5%
N= Z*PQ/D?

N=1.962 x 0.091 x 0.909/0.0025

=3.8416 x 0.0827/0.0025

=127

The total sample size calculated from the above formula
was 127.

The sample size was 127.
2.4 Procedure

A semi-structured questionnaire was used as the study
instrument to obtain information on sociodemographic
characteristics and clinical history. After obtaining in-
formed consent, 4 mL of venous blood was collected
from each subject into an EDTA bottle. The specimens
were used to analyse full blood count and red cell indices.
Full blood count and red cell indices for the study popula-
tion were done using the Mindray analyser™ (BC-20 mod-
el), a fully automated 3-part haematology analyser. The
measurement method is based on the electrical imped-
ance, with each sample aspirated being diluted and mixed
before determination of each parameter.

The full blood count and red cell indices were done for
the study population according to the standard operating
procedure currently in use in the haematology laboratory
of the hospital as as follows:

1. The analyser was switched on.

2. The patient/sample ID was entered, and the correctness
was checked on the screen
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display.
3. The sample was mixed gently but thoroughly.

4. The sample tube was held up to the probe to ensure that
the probe touched the sample.

5. The probe was allowed to aspirate the sample and then
moved into the instrument.

6. The tube was removed from the probe when an audible
sound was heard.

7. The counter subsequently analyzed the sample.
8. Each result was displayed on the monitor.
2.5 Statistical Analysis

Statistical Package for Social Sciences version 25.0
(SPSS) was used for all statistical analyses. The variables
were expressed in frequency and percentage, while Pear-
son’s chi-square was used to compare variables as appro-
priate. The results were considered statistically significant
at p<0.05.

3.0 RESULTS

One hundred and twenty-seven questionnaires were ad-
ministered after the participants were randomly selected
from among HIV positive patients attending LAUTECH

Table 1: Socio-demographic profile of respondents

Variables Frequency (n) Percentage (%)
Age (Years)

Less than 30 19 15.0
30-39 12 94
40-49 55 43.3
50-59 26 20.5
60-69 10 7.7
Sex

Male 41 323
Female 86 67.7
Religion

Islam 36 28.3
Christianity 91 71.7
Marital Status

Single 17 13.3
Married 88 69.4
Divorced 6 4.7
Widowed 16 12.6
Ethnicity

Yoruba 115 90.6
Hausa 3 2.4
Igbo 2 1.7
Others 7 5.5
Level of education

No formal education 17 13.3
Primary education 27 21.3
Secondary education 56 44.1
Tertiary education 27 21.3
Occupation

Civil servant 17 13.4
traders 75 59.1
Artisans 9 7.1
Students 9 7.1
Others 17 13.3

Frequency: number of subjects, mean age: 44.71 + 12.79
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Table 2. Haematological Parameters of the study population

Variables Frequency (n) Percentage (%)
‘White Blood Cell Count

Leucopaenia 12 9.4
Normal 114 89.8
Leucocytosis 1 0.8
Lymphocyte Count

Lymphopaenia 3 24
Normal 41 323
Lymphocytosis 83 65.3
Neutrophil Count

Neutropaenia 70 55.0
Normal 55 433
Neutrophilia 2 1.6
Red Blood Cell Count

Anaemia 3 24
Normal 110 86.6
Polycythaemia 14 11.0
Haemoglobin Concentrations

Anaemia 16 12.6
Normal 105 82.7
Polycythaemia 6 4.7
Haematocrit

Anaemia 29 22.8
Normal 94 74.0
Polycythaemia 4 32
Mean Cell Volume

Microcytosis 23 18.1
Normal 95 74.8
Macrocytosis 9 7.1
Mean Cell Haemoglobin

Reduced 36 28.3
Normal 90 70.9
Increased 1 0.8
Mean Cell Haemoglobin Conc.

Reduced 89 70.1
Normal 38 29.9
Increased 0 0.0
Platelet Count

Thrombocytopaenia 2 3.9
Normal 78 61.4
Thrombocytosis 44 34.6
Mean platelet volume

Reduced 0.0 0.0
Normal 123 96.9
Increased 4 3.1
Platelet Distribution Width

Reduced 0 0.0
Normal 125 98.4
Increased 2 1.6
Plateletcrit

Reduced 3 3.1
Normal 77 60.6
Increased 46 36.2

Teaching Hospital (LTH), Ogbomoso, Oyo State, Nige-
ria. The results are as shown as follows:

Table 1 shows the demographic profile of the partici-
pants. The mean age of the subjects was 44.71 + 12.79,
with the majority of the subjects being female, with a
male-to-female ratio of 1:2.09 (Male: 32.3%, Female:
67.7%). More than half of the subjects were traders
(59.1%), and 13.3% were civil servants.

Table 2 showed haematological parameters of the sub-
jects in the study population. The majority of the study
population had normal white cell count (89.8%) with rel-

ative lymphocytosis in nearly two-thirds of the subjects.
Almost two-thirds (74%) of the subjects had normal
haematocrit, while 22.8% and 3.2% had low and high
haematocrit, respectively. The mean cell haemoglobin
(MCH) concentration was reduced by 70.1% and was
normal in 29.9% of the study population. Thrombocyto-
penia was seen in 3.9%, and 34.6% had thrombocytosis.

Table 3 depicts the association between Haematological
parameters and WHO staging of HIV among subjects in
the study population. There was a significant association
between red blood cell count and WHO staging of HIV,
p=0.000. There was also a significant association be-
tween the Mean Corpuscular Haemoglobin (MCH) and
WHO staging of HIV, p=0.04. The other haematological
parameters did not show a significant association with the
WHO staging.

4.0 DISCUSSION

The distribution of patients across different age groups
revealed a diverse representation, with the majority fall-
ing within the age range of 40-49 years (43.3%), as
shown in Table 1. This observation underscores the fact
that HIV continues to significantly impact individuals in
their middle adulthood, a period often associated with
peak social and economic productivity. Despite advance-
ments in prevention strategies and antiretroviral therapy,
the sustained prevalence in this age bracket aligns with
previous research indicating that individuals aged 45
years and older constitute an increasingly significant pro-
portion of the HIV-positive population globally. This
trend might be multifaceted, potentially stemming from a
combination of factors, including earlier undiagnosed
infection, ongoing risk behaviours, or perhaps a per-
ceived lower risk of HIV acquisition in older age groups,
leading to less vigilance in preventative measures [14—
16].

Our study revealed a statistically significantly higher
prevalence of HIV infection among females, with a nota-
ble male-to-female ratio of approximately 1:2. This find-
ing resonates with established epidemiological patterns of
HIV infection in sub-Saharan Africa and may be attribut-
ed to a complex interplay of socio-cultural and biological
factors that unfortunately render women disproportion-
ately vulnerable to HIV transmission. Socio-cultural fac-
tors such as gender inequalities, power imbalances in sex-
ual relationships that may limit a woman's ability to ne-
gotiate safer sex, and economic vulnerabilities can in-
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Table 3. Association between Haematological Parameters and WHO Staging

status would be inappropriate and potentially mis-

leading. The relationship between these factors

and HIV infection is intricate, likely influenced
by a multitude of intertwined socio-economic,
cultural, and behavioural variables, as highlighted
in previous research [18-20].

The finding that the majority of participants in
this study had a secondary level of education
(44.1%) might indicate a trend of higher health-
seeking behaviour at a teaching hospital like the
one where this study was conducted among indi-
viduals with some level of formal education. This
is consistent with the hypothesis that individuals
with higher educational attainment may have
greater awareness of health issues, better access to
information, and a greater propensity to utilize
healthcare services. Our observation aligns with
the findings reported by Bozkurt et al. [21, 22],
reinforcing the potential role of education in en-
gagement with healthcare. However, it is essential
to acknowledge that this finding might not reflect
the overall educational distribution within the
general population of the study area, and further
research within community settings may provide
a more comprehensive picture.

The established role of haematological abnormali-
ties as strong prognostic markers for morbidity
and mortality in HIV-infected individuals, partic-

Variables Who Staging Pearson’s Chi-
Stage 1 Stage2  Stage3  Stage4  Square (p-value)
WBC Count
Leucopaenia 7(6.9) 4 (30.8) 1(12.5)  0(0.0) 10.035 (0.147)
Normal 93(92.1) 9(69.2) 7(87.5) 5(100)
Leucocytosis 1(1.0) 0(0.0) 0(0.0) 0(0.0)
Lymphocyte
Lymphopaenia 1(1.0) 1(7.7) 1(12.5)  0(0.0) 9.628 (0.114)
Normal 30(29.7)  5(385) 3(375) 3(60.0)
Lymphocytosis 70(69.3) 7(53.8) 4(50.0) 2(40.0)
Neutrophil Count
Neutropaenia 56 (55.4) 8(6l.5) 4(50.0) 2(40.0) 2.888(0.896)
Normal 43 (42.6) 5(38.5) 4(50.00 3(60.0)
Neutrophilia 2 (2.0) 0(0.0) 2 (0.0) 0 (0.0)
RBC Count
Anaemia 0(0.0) 0(0.0) 1(12.5) 0(0.0) 22.438 (*0.000)
Normal 90 (89.1) 13(100) 7(87.5)  5(100)
Polycythaemia 11(10.9)  0(0.0) 0(0.0) 0(0.0)
Haemoglobin
Count
Anaemia 12(11.9) 3 (23.1) 1(12.5)  0(0.0) 2.385(0.836)
Normal 83(82.2) 10 7(87.5)  5(100)
(76.9)
Polycythaemia 6(5.9) 0(0.0) 0(0.0) 0(0.0)
Haematocrit
Anaemia 18(17.8) 7(53.8) 2(25.00 2(40.0) 9.200 (0.115)
Normal 79(782) 6(46.2) 6(75.0) 3(60.0)
Polycythaemia 4 (4.0) 0(0.0) 0(0.0) 0(0.0)
Mean Cell Vol-
Microcytosis 16 (15.8) 4(30.8) 3(37.5 0(0.0) 7.869 (0.156)
Normal 79 (78.2) 8(61.5) 4(50.0) 4(80.0)
Macrocytosis 6(5.9) 1(7.7) 1(12.5) 1 (20.0)
Mean Cell Hae-
moglobin (MCH)
Reduced 28(27.7) 4(30.8) 4(50.00 0(0.0) 12.381 (*0.040)
Normal 73(72.3)  9(69.2) 4(50.00 4(80.0)
Increased 0(0.0) 0(0.0) 0 (0.0) 1 (20.0)
Platelet count
Thrombocytopae- 4 (4.0) 1(7.7) 0 (0.0) 0 (0.0) 2.080 (0.906)
nia
Normal 61(604) 8(61.5) 6(75.00 3(60.0)
Thrombocytosis 36(35.6) 4(30.8) 2(25.0) 2(40.0)

ularly in advanced WHO stages (3 and 4) [5, 8], is

Chi-square Statistic, p-value < 0.05 indicates significance
crease their risk. Additionally, biological factors, includ-
ing a larger mucosal surface area exposed during hetero-
sexual intercourse and potential hormonal influences,
may also contribute to this disparity. This consistent find-
ing across various studies on HIV-positive populations,
which states that women are more vulnerable to HIV
than men [16], emphasizes the ongoing need for targeted
interventions and empowerment programs aimed at re-
ducing HIV incidence among women.

The observation that a high percentage of study partici-
pants identified as Christian (71.1%) and belonged to the
Yoruba ethnic group (90.6%) is likely reflective of the
demographic composition of Ogbomosho, where this
study was conducted, which is known to have a predomi-
nantly Christian population within the Yoruba ethnic re-
gion. However, it is crucial to emphasize that while this
study reflects this local demographic, concluding a direct
causal relationship between religion or ethnicity and HIV

an essential context for our findings. The high

prevalence of participants without anaemia
(74.0%) in our study could be attributed to the fact that
most of the participants are in WHO stage 1 of the dis-
ease and also on treatment. However, the presence of
anaemia in 22.8% of the subjects suggests an ongoing
potential for impairment of erythropoiesis, possibly driv-
en by the chronic inflammatory state characteristic of
HIV infection, which primarily affects patients in stages
3 and 4 of the disease in this study. The study of 257
HIV participants conducted by Ruhinda et al showed that
148 out of 257 had anaemia as a result of HIV associated
inflammation, impaired erythropoietin production, which
led to a decrease in red blood cell production and surviv-
al, resulting in Anaemia [10, 23]. Furthermore, Lympho-
cytosis, Neutropenia, and Thrombocytosis, which were
noted in most subjects, indicate the immune system’s
response to HIV infection and associated complications
[4, 16, 24, 25].
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Our study, as shown in Table 2, revealed that there is
frank anaemia in 22.8% of the subjects with reduction in
the red cell indices in 18.1%, 28.3% and 70.1% of the
subjects in Mean Cell Volume (MCV), Mean Cell Hae-
moglobin (MCH), and Mean Cell Haemoglobin Concen-
tration (MCHC) respectively. These red cell indices are
critical parameters in the diagnostic workup of anaemia.
The observed pattern of low MCV, MCH, and MCHC is
highly suggestive of microcytic hypochromic anaemia,
which can indicate iron deficiency anaemia, anaemia of
chronic disease (also known as anaemia of inflamma-
tion). This finding is similar to those of Wisaksana et al.
and Ruhinda et al., who demonstrated similar findings in
their study [10, 23]. Understanding the specific aetiology
of anaemia through careful evaluation of red cell indices
is crucial for guiding appropriate management strategies
in these patients.

The significant association between red blood cell count
and mean cell haemoglobin respectively with WHO stag-
ing of HIV in Table 3 are linked with the advancement of
the disease and also provides insights into potential hae-
matological complications associated with advancing
HIV stages, this implies that monitoring these parameters
could aid in assessing disease severity and progression
[16, 23].

The most prevalent haematological abnormalities ob-
served in this study cohort were anaemia and leucopae-
nia, with a notable prominence of neutropaenia within
the latter. Anaemia in individuals with HIV is typically
multifactorial in its aetiology, encompassing various con-
tributing factors, including but not limited to iron defi-
ciency, iron misdistribution (anaemia of chronic inflam-
mation), impaired erythropoietin production, and the di-
rect effects of HIV on the bone marrow. Notably, anae-
mia in this patient population has been established as a
valuable prognostic indicator for HIV disease progres-
sion. Furthermore, the analysis of red cell indices within
this study provides valuable insights into the potential
underlying causes of anaemia in our participants. To fur-
ther validate these findings and comprehensively explore
the intricate interplay of haematological abnormalities
and HIV infection, larger, prospective longitudinal stud-
ies are warranted.
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