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ABSTRACT
BACKGROUND: Human immunodeficiency virus (HIV), with its attendant opportunistic infections and
malignancies, is characterized by the presence of well-pronounced haemostatic, immunological and
haematological abnormalities. AIM: This study investigated the haemostatic, immunological and
haematological parameters of HIV-positive patients at two hospitals in Ilorin, Kwara State, Nigeria.
METHODS: A total of 54 subjects were recruited for the study, comprising 34 HIV-infected patients who
were on highly active antiretroviral therapy (HAART) and 20 HIV-infected patients who were not receiving
the treatment, at Sobi Specialist Hospital and Children Specialist Hospital in Ilorin, Kwara State, Nigeria,
for a period of 3 months. CD4+ count was analyzed by flow cytometry using the CyFlow® SL and Partec
CD4+ autoanalyzer; full blood count was determined using Flow Cytometry using the Sysmex XP-300™
Haematology Analyzer, while select coagulation variables were analyzed using coagulometry. RESULTS:
The CD4+ count, platelet count, activated partial thromboplastin time and prothrombin time, packed cells
volume, red blood cell count, mean cell volume, mean cell haemoglobin, red cell distribution width and
mean platelet volume were all significantly (p < 0.05) elevated in HIV-seropositive patients who were
receiving HAART, relative to those who were not receiving HAART. Hence, HAART improved the basic
haemostatic, immunological and hematological indices of the HIV-infected patients.
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INTRODUCTION

that several millions of people have died due
to causes related to AIDS since the beginning
of the epidemic. In Nigeria, available data
according to the NACA (6), indicate that HIV
prevalence is 1.4%, with Kwara State having
a prevalence of 1.0%. According to Parashar
et al. (7), each year, three million people die
of HIV/AIDS (Report on the global
HIV/AIDS epidemic, 2002). However, the
same author (7) stated that many of these
deaths associated with HIV/AIDS are
actually preventable, if the HIV/AIDS
patients have access to antiretroviral therapy
(ART), especially HAART.
The World Health Organization (WHO), in
September 2003, stated that the failure to
make antiretroviral therapy available to
patients in developing countries, would very
likely lead to a public health emergency that
would affect the whole world. Consequently,
the WHO (8) partnered with the Joint United
Nations
Programme
on
HIV/AIDS
(UNAIDS) and partners, to achieve the goal
of giving three million people in emerging
economies antiretroviral therapy by the end
of 2005 (also known as the “3 by 5”
Initiative). This was the initial target of the
partnership; although the WHO (8) stated
that its long term objective was for every
HIV/AIDS patient in the world to have access
to ART. The earlier author (8) also stated that
the major goal of antiretroviral therapy is to
increase the survival rate, and also improve
the quality of life of persons who are
suffering from HIV/AIDS. By reducing the
HIV viral load to sustainable untraceable
levels, it is hoped that ART will significantly
play a part in the prevention of HIV. Medical
laboratory support is paramount in every area
relating to the diagnosis and management of
HIV. The diagnosis of HIV cannot be
established by any means other than blood
tests in the laboratory. CD4 lymphocyte
count is a necessary diagnostic criterion for
the commencement of antiretroviral therapy

According to the CDC (1), the human
immunodeficiency virus (HIV) is a virus that
is spread via certain human body fluids and
tends to make the immune system weaker by
annihilating the body’s disease-fighting cells,
specifically CD4 cells (often called T cells).
If the infection is not treated, HIV will reduce
the population of CD4 cells in the body, and
this makes it harder for the immune system to
repel contagions and other diseases. HIV can
subsequently
progress
to
acquired
immunodeficiency syndrome (AIDS). The
virus is conveyed through body fluids such as
semen, blood and breast milk. It produces its
effect through infection of T-helper (CD4)
cells and cells of the monocyte lineage.
According to Cilliers et al. (2), viral entry
into human T cells requires that the CD4
molecule and the chemokine receptors (CCR5 and CXCR-4) are present. The HIV
infection has four disease stages, and during
these periods, a wide range of haematological
changes occur, due to defects in the bone
marrow and immune cytopenias. These may
result from HIV infection, or opportunistic
infections and lymphomas. According to
Hoffbrand et al. (3) and Tagre and Asantewaa
(4), they could also be as a result of the side
effects of medication used to treat the HIV
itself or other complex opportunistic
infections (e.g tuberculosis) or lymphomas.
There are various blood and bone marrow
alteration that are commonly associated with
the disease. According to Tagre and
Asantewaa (4), this is due to its diverse
influences on the haemopoietic tissues.
The HIV/AIDS pandemic is part of one of the
greatest health disasters ever faced by
mankind. This pandemic has already killed
20 million people. Tagre and Asantewaa (4)
reported that presently, according to
UNAIDS, approximately 38 million people
are living with HIV and HIV.gov (5) stated
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and for monitoring the outcome of treatment.
Thus, both immunological and hematological
ART monitoring are therefore, primarily
reliant on an effective laboratory services.
Hoffbrand et al. (3) reported that certain
antiretrovirals used to treat HIV-infected
patients have been associated with
myelotoxic side effects and implicated as a
possible cause of hematological dysfunction,
though
the
possible
hematological,
haemostatic and Immunological side effects
of HAART have not been studied in Ilorin,
Kwara State, Nigeria. Hence, the aim of this
study was to evaluate selected haemostatic,
immunological
and
haematological
parameters of HIV-positive patients placed
on HAART and those who were not receiving
the treatment at two hospitals (Sobi Specialist
Hospital and Children Specialist Hospital) in
Ilorin, Kwara State, Nigeria.

HAART and 20 HIV-positive patients who
were not on HAART, were randomly
selected for the study. There were a total of
33 females and 21 males who participated in
the Study, giving a total of 54 subjects. A
total of 32 (18 female and 14 male) subjects
from Sobi Specialist Hospital and 22 (13
female and 9 male) subjects from Children
Specialist Hospital Ilorin, participated in the
Study. Both groups of subjects were
attending clinic at Sobi Specialist Hospital
and Children Specialist Hospital Ilorin,
Kwara State.
Inclusion criteria
The inclusion criteria were HIV-seropositive
patients of both sexes, aged between 18 and
50 years, placed on HAART and HIVseropositive patients not placed on HAART.
Exclusion criteria
Patients at the extremes of age, pregnant
women, HIV and TB co-infected subjects and
those on anticoagulant therapy, through their
responses to the administered questionnaires,
were excluded from the study. In addition,
those on cytotoxic chemotherapy and
radiotherapy were excluded, since they may
have weakened immune system.

MATERIALS AND METHODS
Study area
The study was carried out at Sobi Specialist
Hospital and Children Specialist Hospital,
both located in Ilorin, Kwara State, Nigeria,
while the analysis of the samples was done in
the Department of Haematology, Sobi
Specialist Hospital, Ilorin, Kwara State.

Sample collection
A portion of 6 mL of blood was collected
aseptically from the antecubital vein by clean
venipuncture from each participant, with
each subject in a sitting position. The blood
sample was aliquoted as follows: 1.8 mL of
blood was dispensed into plastic containers
containing 0.2 mL of 3.2% sodium citrate
anticoagulant to give a final blood:citrate
ratio of 9:1. The blood sample was
centrifuged immediately at room temperature
at 2000 g for 10 minutes to obtain plateletpoor plasma, which was separated for
activated partial thromboplastin time test and
prothrombin time test. Then 4 mL was

Ethical considerations
Ethical approval was obtained from the
Ethics and Research Committee of the Kwara
State Ministry of Health, Ilorin, Kwara State,
Nigeria (ref no. MOH/KS/EU/777/386).
Study design
The study design was a comparative crosssectional study.
Subjects
After an informed consent was obtained, a
total of 54 HIV-positive patients comprising
34 HIV-positive patients who were on
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dispensed into bottles containing the dipotassium salt of ethylene diamine tetraacetic acid (K2 EDTA) at a concentration of
1.5 mg/mL of blood for the CD4+ Count and
full blood count.

(MCHC), red cell distribution width (RDW),
mean platelet volume (MPV) and platelet
count.
The CD4+ count was done with Cyflow
counter and Partec CD4+ easy count kit
according to Fryland et al. (8). Fluorescentlabeled antibodies directed against the human
cell surface marker CD4+ were used for
labelling cells in whole blood samples,
applying the CD4+ easy count kit (Partec
Code No. 05-8401) and the Cyflow®
Counter (Partec Code No. CY-S-3022).

Laboratory analysis
Prothrombin time (PT) testing was done
using a water bath and reagents according to
the method of Cheesbrough (9). A volume of
0.1 mL of the patient’s plasma was dispensed
into a pre-warmed Khan tube placed in a
water bath at 37°C. Pre-warmed 0.2 mL of
thromboplastin-calcium reagent was added.
A control was set alongside with the test.
Stop watch was started immediately and the
time taken for the mixture to clot was
recorded.
For the activated partial thromboplastin time
(APTT) test, the method of the earlier author
(9) was applied. A volume of 0.1 mL of the
subject’s plasma was dispensed into a prewarmed glass tube placed in a water bath at
37°C. Then 0.1 mL of kaolin-phospholipids
commercially prepared solution was added.
The mixture was allowed to stand in a water
bath at 37°C for 3 minutes, after which 0.1
mL of pre-warmed CaCl2 was added and stop
watch was started immediately. A control
was set alongside the test. The time taken for
the mixture to clot was recorded.
The full blood count was performed
according to the method of Sysmex
Corporation (10), using the Sysmex XP 300
automated analyzer
to
assess the
haematological parameters including the
haemoglobin (Hb) concentration, total white
blood cell (WBC) count, packed cells volume
(PCV), red blood cell (RBC) count, mean
corpuscular
volume
(MCV),
mean
corpuscular haemoglobin (MCH), mean
corpuscular haemoglobin concentration

Statistical analysis
Data collected were analyzed using the IBM
SPSS statistic software (version 25). The
students’ t-test for independent samples was
used to test for the significance of differences
between the two groups. P < 0.05 was
considered statistically significant.
RESULTS
Table 1 presents the age and gender
distribution among the HIV-positive patients
who were on HAART therapy and those who
were not on HAART therapy. There were
total of 54 subjects, comprising 34 HIVpositive subjects who were on HAART and
20 control subjects who were not on
HAART. Out of the 54 subjects, 22 (65%)
were females while 12 (35%) were males for
the HIV-positive subjects who were on
HAART. Among the 20 controls, 11 (55%)
were females while 9 (45%) were males. The
age distribution of the HIV-positive subjects
who were on HAART include< 20 years: 1
subject; 20-29 years: 5 subjects; 30-39 years:
12 subjects; 40-49 years: 15 subjects and ≥ 50
years: 1 subject. For the HIV-positive
subjects who were not on HAART, their ages
were: < 20 years: 0 subject; 20-29 years: 8
subjects; 30-39 years: 7 subjects; 40-49
years: 5 subjects; and ≥ 50 years: 0 subject.
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TABLE 1: Age and gender distribution among HIV-positive patients who were on HAART
therapy and those who were not on HAART therapy
Age/Gender
HIV-positive on HAART
HIV-positive
not
on
HAART
Age (Years)
<20 (3%) N=1
<20 (0%) N=0
20-29 (15%) N=5
20-29 (40%) N=8
30-39 (35%) N=12
30-39 (35%) N=7
40-49 (44%) N=15
40-49 (25%) N=5
≥50 (3%) N=1
≥50 (0%) N=0
Gender
Female (65%) N=22
Female (55%) N=11
Male (35%) N=12
Male (45%) N=9
Table 2 presents the mean levels of the CD4+
count, and total WBC count in the HIVpositive patients on HAART and those not on
HAART (control). The mean of the CD4+
count was significantly higher in the test
group (546.55±395.82 cells/mm3) compared

to that of the control (177.70±111.95
cells/mm3) (p value = 0.001). However, there
was no significant difference between the
average total WBC count in the test subjects
(6.21±3.06 X109/l) compared to the control
group (4.94±1.68 X109/l) (p = 0.140).

TABLE 2: CD4+ and total WBC counts in HIV positive patients on HAART and HIV-positive
patients not on HAART
Parameters
HIV-positive on
HIV-positive not on
p-value
HAART (N=34)
HAART (N=20)
CD4+ count
546.55±395.82
177.70±111.95
0.001*
(cells/mm3)
Total WBC
6.21±3.06
4.94±1.68
0.140
count (X109/l)
*p-value is significant at 0.05. N = 54.
Key: CD4+ count= CD4+ count (Normal range: 500-1200 cells/mm3);
Total WBC count = Total white blood cell count (Normal range: 4.0- 11.0 X 109/l)
Table 3 presents the mean levels of the platelet count, activated partial thromboplastin time
(aPTT), and prothrombin time (PT) in HIV-positive patients on HAART (test) and HIV-positive
patients not on HAART (control). The mean level of the platelet count was significantly (p < 0.05)
higher in the test group (224.00±145.55 X109/l) compared to that of the control (138.70±33.88
X109/l) (p = 0.001). However, the mean level of the aPTT was significantly reduced in the test
group (36.55±5.29 secs) compared to that of the control (75.05±16.74 secs) (p < 0.001). Likewise,
the mean value of the PT was significantly lower in the test group (12.90±1.92 secs) compared to
that of the control (20.85±4.43 secs) (p < 0.001).
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TABLE 3: Platelet count, activated partial thromboplastin time, and prothrombin time in HIV
positive patients on HAART and HIV-positive patients not on HAART
Parameters
HIV-positive on
HIV-positive not
p-value
HAART (N=34)
on HAART
(N=20)
Platelet count (X109/l) 224.00±145.55
138.70±33.88
0.001*
aPTT (seconds)
36.55±5.29
75.05±16.74
<0.001*
PT (seconds)
12.90±1.92
20.85±4.43
<0.001*
*p-value is significant at 0.05. N = 54.
Key:
Platelet count = Platelet count (Normal range: 150-400X109/l);
aPTT = Activated partial thromboplastin time (Normal range: 21-38 seconds);
PT = prothrombin time (Normal range: 10-15 seconds);
Table 4 presents the mean levels of the Hb,
PCV, RBC, MCV, MCH, MCHC, RDW,
MPV in HIV-positive patients on HAART
and HIV-positive patients not on HAART
(control). The mean value of the Hb
concentrations were comparable (p = 0.060)
in the HIV subjects who were on HAART
(10.07±1.26 g/dl) and in the HIV subjects
who are not on HAART (9.07±1.75 g/dl).
However, the mean value of the PCV was
significantly higher in the test group
(33.91±3.75%) compared to that of the
control (27.58±6.64%) (p = 0.001).
Similarly, the mean level of the RBC count
was significantly higher in the test group
(4.44±0.67 X1012/l) compared to that of the
control (3.62±0.71 X1012/l) (p < 0.001). The
mean level of the MCV was also significantly

(p = 0.003) higher in the test group
(77.85±4.89 fl) when compared with the
control group (71.84±6.03 fl). In contrast, the
mean levels of the MCH and RDW
(23.04±2.01 pg and 37.63±2.45 fl,
respectively) were significantly (p = 0.002)
reduced in the test group compared to those
of the control group (26.43±3.35 pg and
56.40±4.92, respectively). However, the
mean level of the MCHC did not vary
significantly (p = 0.479) in the test group
(29.57±1.28 g/dl) compared to that of the
control (29.14±1.98 g/dl). Conversely, the
mean level of the MPV was significantly (p <
0.001) increased in the test group (9.25±0.59
fl) compared to that of the control (6.98±0.58
fl).
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Table 4: Hb concentration, PCV, RBC, MCV, MCH, MCHC, RDW, MPV in HIV-positive
patients on HAART and HIV-positive patients not on HAART
Parameters
Hb (g/dl)
PCV (%)
RBC (X1012/l)
MCV (fl)
MCH (pg)
MCHC (g/dl)
RDW (fl)
MPV (fl)

HIV-positive
on HIV-positive not
HAART (N=34)
on HAART (N=20)
10.07±1.26
9.07±1.75
33.91±3.75
27.58±6.64
4.44±0.67
3.62±0.71
77.85±4.89
71.84±6.03
23.04±2.01
26.43±3.35
29.57±1.28
29.14±1.98
37.63±2.45
56.40±4.92
9.25±0.59
6.98±0.58

p-value
0.060
0.001*
<0.001*
0.003*
0.002*
0.479
<0.001*
<0.001*

*p-value is significant at 0.05. N = 54.
Key:
Hb = Haemoglobin concentration (Normal range: Females → 12-16 g/dl; Males → 14-18 g/dl)
PCV = packed cell volume (Normal range: Females → 35-47%; Males → 40-52%)
RBC = Red blood cell count (Normal range: 4.0-6.2 X 1012/l)
MCV = mean cell volume (Normal range: 82-93 fl)
MCH = mean cell haemoglobin (Normal range: 25-34 pg)
MCHC = mean cell haemoglobin concentration (Normal range: 31-36 g/dl)
RDW = red cell distribution width (Normal range: 39-46 fl)
MPV = mean platelet volume (Normal range: 7.5- 12.0 fl)
Table 5 presents the effect of gender on
selected immunological, haematological and
haemostatic parameters in HIV-positive
patients on HAART and HIV-positive
patients not on HAART.
Male subjects who were on HAART had a
reduced CD4+ count, total WBC count,
platelet count, aPTT, MCV, MCH, MCHC
and MPV compared to the females (p =
0.848, 0.272, 0.580, 0.823, 0.410, 0.922,
0.216 and 0.080 respectively), but had
increased PT, Hb, PCV, RBC count and

RDW compared to the females (p = 0.798,
0.285, 0.291, 0.359 and 0.432 respectively).
For male subjects who were not on HAART,
they had decreased total WBC count, aPTT,
RBC count, MCH and RDW compared to the
females (p = 0.794, 0.909, 0.878, 0.794 and
0.084 respectively), but they possessed
elevated CD4+ count, platelet count, PT, Hb,
PCV, MCV, MCHC and MPV in comparison
with the females (p = 0.221, 0.405, 0.744,
0.908, 0.643, 0.460, 0.687 and 0.926
respectively).
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Table 5: Effect of gender on selected immunological, haematological and haemostatic parameters
in HIV-positive patients on HAART and HIV-positive patients not on HAART
HIV-positive patients on HAART

Parameters
CD4+ count
(cells/mm3)
Total WBC count
(X109/l)
Platelet count
(X109/l)
aPTT (seconds)
PT (seconds)
Hb (g/dl)
PCV (%)
RBC (X1012/l)
MCV (fl)
MCH (pg)
MCHC (g/dl)
RDW (fl)
MPV (fl)

HIV-positive patients not on HAART

Male
Female
p-value
(n=12)
(n=22)
517.75±245.00 542.05±395.58 0.848

Male
Female
p-value
(n=9)
(n=11)
212.22±149.45 149.45±63.21 0.221

5.56±1.74

6.62±3.03

4.82±1.75

5.03±1.70

214.08±94.99

238.91±136.38 0.580

145.89±41.44

132.82±26.87 0.405

36.33±5.94
13.00±1.95
10.50±0.98
35.03±3.75
4.59±0.72
77.93±6.78
24.13±3.11
28.96±1.46
37.31±1.91
8.86±0.58

36.77±5.13
12.82±1.98
10.09±1.08
33.85±3.26
4.36±0.68
79.96±6.75
24.24±3.03
29.54±1.18
36.53±3.08
9.27±0.67

74.56±17.60
21.22±5.54
9.12±1.93
28.37±7.12
3.59±0.82
72.98±5.17
26.20±4.91
29.34±2.56
54.30±3.69
6.99±0.65

75.45±16.87
20.55±3.53
9.03±1.70
26.93±6.51
3.65±0.65
70.91±6.74
26.61±1.40
28.97±1.45
58.12±5.27
6.96±0.54

0.272

0.823
0.798
0.285
0.291
0.359
0.410
0.922
0.216
0.432
0.080

0.794

0.909
0.744
0.908
0.643
0.878
0.460
0.794
0.687
0.084
0.926

*p-value is significant at 0.05. N = 54.
Key:
CD4+ count= CD4+ count (Normal range: 500-1200 cells/mm3);
Total WBC count = Total white blood cell count (Normal range: 4.0- 11.0 X 109/l)
Platelet count = Platelet count (Normal range: 150-400X109/l);
aPTT = Activated partial thromboplastin time (Normal range: 21-38 secs);
PT = prothrombin time (Normal range: 10-15secs);
Hb = Haemoglobin concentration (Normal range: Females → 12-16 g/dl; Males → 14-18 g/dl)
PCV = packed cell volume (Normal range: Females → 35-47%; Males → 40-52%)
RBC = Red blood cell count (Normal range: 4.0-6.2 X 1012/l)
MCV = mean cell volume (Normal range: 82-93 fl)
MCH = mean cell haemoglobin (Normal range: 25-34 pg)
MCHC = mean cell haemoglobin concentration (Normal range: 31-36 g/dl)
RDW = red cell distribution width (Normal range: 39-46 fl)
MPV = mean platelet volume (Normal range: 7.5- 12.0 fl)

DISCUSSION
Odunukwe et al. (12) stated that Highly
active antiretroviral therapies (HAART) are
the
benchmarks
for
HIV
disease
+
management. In this study the CD4 count

was significantly higher in the test group
compared to that of the control (Table 2).
This finding agrees with that of Johnathon et
al. (13). Initiation of HAART may have
interrupted multiple points in the virus life,
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causing an increase in CD4+ cells, unlike in
those who were not on HAART. According
to Moyle (14), Depletion of CD4
lymphocytes in HIV positive patients not on
HAART is the characteristic feature of HIV
infection and predicts an individual’s risk for
infection with opportunistic pathogens, as
well as other complications of HIV
infections. The central feature of HIV disease
comprises the opportunistic infection and
malignancy resulting from CD4 cell
depletion. Vajpayee et al. (15) reported that
ART helps in the significant reversal of the
morbidity and mortality associated with HIV,
through the restoration of CD4 cell numbers
and function.
There was no significant difference between
the total WBC count in the test subjects
compared to the control group. This agrees
with the finding of Cheesbrough (9). In the
test and control subjects, the total WBC
counts were within the normal range, and this
contradicted the finding of Raman et al. (16).
The mean level of the platelet count was
significantly raised in the test group
compared to that of the control (Table 3).
This agrees with the findings of Dikshit et al.
(17) and De Santis et al. (18). The incidence
of thrombocytopenia was slightly higher in
patients not receiving HAART therapy in
contrast to those on HAART. This difference
is probably due to improvement in disease
after the commencement of HAART. Thus, it
is evident that the incidence of
thrombocytopenia was high with low CD4+
counts among those not on HAART.
Thrombocytopenia in HIV infection is also
caused by increased destruction of platelets
due to circulating immune complexes being
deposited on platelets. The presence of
specific
antiplatelet
antibodies
and
megakaryocytes resulting from HIV
infection has also been hypothesized
according to Akinbami et al. (19).

However, the mean aPTT and PT were
significantly reduced in the test group
compared to those of the control group. This
finding is in agreement with that of Omoregie
et al. (20), who also reported an increased PT
and APTT in HIV patients not on HAART.
Similarly, Jong et al. (21) also reported an
extended PT and APTT in 6% and 2% of their
study subjects respectively. According to
Andrade and Cotter (22), the cause of higher
PT and APTT could be due to endothelial
activation, leading to thrombosis and
consumption of coagulation factors. There is
increased occurrence of thrombosis in HIV
patients due to hypercoagulable states like
protein C, protein S, antithrombin III
deficiency and presence of antiphospholipid
antibodies. Park et al. (23) also reported an
elevated PT and aPTT in patients with
hypercoagulable state. Anti-cardiolipin
antibodies and lupus anticoagulant observed
in some HIV patients can also lead to
elevated aPTT. Presence of circulating
coagulation inhibitors has also been reported
among HIV patients. Zeichner et al. (24)
reported the presence of an acquired inhibitor
for factor VIII in a patient with co-existing
HIV.
Some haematological impediments were
observed in this study. The Hb, PCV and red
cell values were observed to be reduced in
HIV-seropositive subjects on HAART;
although they were much more reduced in
HIV-seropositive subjects not on HAART
(Table 4). This reduction does not concur
with the findings of Akinbami et al. (19) and
Erhabor et al. (25), but is consistent with the
findings of Amegor et al. (26) and that of
Mena et al. (27). The explanation for this is
the widespread effect of HIV/AIDS on
erythropoiesis, since the precursor cells are
inhibited from differentiating and developing
into mature red cells.
This study also showed that the MCH and
MCHC values were significantly reduced in

A Publication of the Association of Medical Laboratory Scientists of Nigeria, under a Creative
Commons Attribution Non-Commercial 4.0 International Public License (CC BY-NC 4.0).
66

Journal of Medical Laboratory Science, 2021; 31 (4): 58-70
http://jomls.org; info@jomls.org
http://doi.org/10.5281/zenodo.5802249

Anyiam et al

HIV-seropositive subjects compared with the
controls. This finding agrees with that of
Obirikorang and Yehoah (28). The MCV was
found to be significantly increased in HIVseropositive subjects on HAART compared
with those not on HAART, this could be as a
result of presence of iron deficiency anaemia,
vitamin B12 and folic acid deficiencies
observed among HIV-seropositive subjects,
leading to reduced erythropoiesis. Also, the
RDW of HIV-seropositive subjects not on
HAART was significantly higher than the
seropositive subjects on HAART. This
finding supports that of Gallego et al. (29)
and could be as a result of high level of
anisocytosis
among
HIV-seropositive
subjects, as a result of decreased RBC
production or ineffective erythropoiesis.
The mean level of the MPV was
significantly increased in the HIVseropositive subjects on HAART compared
to that of the HIV-seropositive subjects not
on HAART. According to Mena et al. (27),
few studies have assessed MPV values in
HIV-infected populations. The present
study’s findings are consistent with those of
the earlier author (27), who studied 34 HIVinfected subjects not on HAART and
observed
two-thirds
to
have
thrombocytopenia, of which 92% had very
low mean platelet volume, which may be due
to myelosuppressive bone marrow disorders
cause by HIV. Haematological alterations in
HIV-infected patients have been found to
vary among different studies. This, according
to Wankah et al. (30) may be as a result of
factors such as drugs, immune mechanisms,
opportunistic infections or direct influence of
the virus.
The effect of gender on haematological,
haemostatic and immunological parameters,
remains a highly debated topic till date
according to Thorsteinsson et al. (31). There
were no significant differences observed
between the haematological, haemostatic and

immunological parameters of males
compared to females. These findings agree
with those of Thorsteinsson et al. (31), Ko et
al. (32), Moore et al. (33) and Nicastri et al.
(34).
Conclusion
This study has shown that HIV-seropositive
patients who were not receiving HAART
therapy are at increased risk of deranged
haematological parameters such as the red
blood cell count, packed cells volume, total
white blood cell count and the red cell
indices, consequently leading to anaemia.
The CD4+ and platelet counts were higher in
the HIV-seropositive patients who were on
HAART than in those were not receiving
HAART. Since coagulation defects become
more severe as the disease advances, the
basic coagulation tests like platelet count, PT
and especially aPTT can be utilized as
prospective screening tests to evaluate
severity and progress of HIV infection in
settings with limited resources, where CD4+
count is not available. It is also concluded
that there is no association between gender
and haematological, haemostatic and
immunological parameters in those receiving
HAART and those not receiving HAART.
Conflicts of interest: The authors declare
that they have no conflicts of interest.
Funding: None
Acknowledgment:
The
authors
acknowledge the Kwara State Ministry of
Health for the technical assistance provided
for this study.
REFERENCES
1. Centers for Disease and Control.
AIDS is the last and most severe stage
of HIV infection, during which the
immune system is so weak that
people with AIDS acquire an

A Publication of the Association of Medical Laboratory Scientists of Nigeria, under a Creative
Commons Attribution Non-Commercial 4.0 International Public License (CC BY-NC 4.0).
67

Journal of Medical Laboratory Science, 2021; 31 (4): 58-70
http://jomls.org; info@jomls.org
http://doi.org/10.5281/zenodo.5802249

Anyiam et al

increasing amount of severe illnesses.
[Internet]. 2020 [cited 2021 April 23].
Available
from:
https://www.cdc.gov/hiv/basics/what
ishiv.html.

7. Parashar J, Collins AB, Montaner
JSG, Hogg RS, Milloy MJ.
Reducing rates of preventable
HIV/AIDS-associated
mortality
among people living with HIV who
inject drugs. Curr. Op HIV/AIDS,
2016;
11(5):
507-513.
doi: 10.1097/COH.00000000000002
97
8. World Health Organization. Progress
on Global Access to HIV
Antiretroviral Therapy A Report on
3 by 5 and Beyond. ISBN 978 92 4
159413 4. 2006. [cited 2021
December 15]. Available from
https://www.who.int/hiv/fullreport_e
n_highres.pdf.

2. Cilliers T, Nhlapo J, Coetzer M,
Orlovic D, Ketas T, Olson WC,
Moore JP, Trkola A, Morris L. The
CCR5 and CXCR4 Coreceptors Are
Both
Used
by
Human
Immunodeficiency Virus Type 1
Primary Isolates from Subtype C. J
Virol, 2003; 77(7): 4449–4456.
doi: https://10.1128/JVI.77.7.44494456.2003
3. Hoffbrand AV, Moss PAH, Pettit JE.
Essential Haematology.5th edition.
Oxford Blackwell Publishing; 2006. p
328-329.

9. Cheesbrough,
M.
Performing
coagulation
tests
in
district
laboratories. District laboratory
Practice in Tropical Countries.
Cambridge University Press, 2006; p
342-346.

4. Tagoe DA, Asantewaa A. Profiling
Haematological Changes in HIV
Patients Attending Fever Clinic at the
Central Region Hospital in Cape
Coast, Ghana: A Case-Control Study.
Arch. Appl. Sci. Res, 2011; 5: 326331.

10. Sysmex
Corporation.
Sample
Analysis.
Operator’s
Manual.
Automated Hematology Analyzer K21, 2000; p 2-1 – 2-30.

5. HIV.gov (2020). Global Statistics:
The Global Impact of HIV and AIDS.
[Internet]. 2020. [cited 2021 April
17].
Available
from:
https://www.hiv.gov/hiv-basics/.

11. Fryland M, Chaillet P, Zachariah R,
Barnaba A, Bonte L, Andereassen R,
Charrondiere S, Teck R, Didakus O.
The Partec Cyflow Counter® could
provide an option for CD4+ T-cell
monitoring in the context of scalingup antiretroviral treatment at the
district level in Malawi. Trans. R.
Soc. Trop. Med. Hyg, 2006; 100:
980-985.

6. National Agency for the Control of
AIDS (NACA). Nigeria Prevalence
Rate. New survey results indicate that
Nigeria has an HIV prevalence of
1.4%. [Internet]. 2019. [cited 2021
December 15] Available from
https://www.naca.gov.ng/nigeriaprevalence-rate/

12. Odunukwe N, Idigbe O, Kanki P,
Adewole T, Onwujekwe D, Audu R,
Onyewuche J. Haematological and
biochemical response to treatment of

A Publication of the Association of Medical Laboratory Scientists of Nigeria, under a Creative
Commons Attribution Non-Commercial 4.0 International Public License (CC BY-NC 4.0).
68

Journal of Medical Laboratory Science, 2021; 31 (4): 58-70
http://jomls.org; info@jomls.org
http://doi.org/10.5281/zenodo.5802249

Anyiam et al

HIV -1 infection with a combination
of nevirapin + stavudine +
Lamivudine in Lagos Nigeria. Turk.
J. Haematol, 2005; 22: 125-131.

infected patients. Int. J. Infect. Dis,
2011;
15(12):
e808-e811.
doi:10.1016/j.ijid.2011.08.001.
19. Akinbami A, Oshinaike O, Adeyemo
T, Adediran A, Dosunmu O, Dada M.
Hematologic
Abnormalities
in
Treatment-naïve HIV patients. Infect.
Dis: Res. Treat, 2010; 3: 45–49.

13. Johnathon DB, Sarah DS, Tina C,
Stephanie BT. CD4 count recovery
after initiation of antiretroviral
therapy in Patients Infected with
human Immunodeficiency virus.
PlumXMetrics, 2016; 10:45-50. DOI:
https://doi.org/10.1016/j.amjms.

20. Omoregie R, Osakue SI, Ihemeje V,
Omokaro EU, Ogeferet HO.
Correlation of CD4 count with
platelet count, prothrombin time and
activated partial thromboplastin time
among HIV patients, Benin City,
Nigeria. West Indian Med. J, 2009;
58(5): 437-440.

14. Moyle G. Anaemia in persons with
HIV infection; prognostic marker and
contributor to Morbibidity. AIDS
Rev, 2002; 4(1): 13-20.
15. Vajpeyee M, Kaushik S, Screenivas
V, Wig N, Seth P. CD4 staging based
on absolute
CD4 count and CD4
percentage in an HIV 1-Infected
Indian Population. A treatment
implication. Exp Rev Clin Immunol,
2005; 141: 485-490.

21. Jong E, Meijers J, van Gorp E, Spek
A,
Mulder
J.
Markers
of
inflammation
and
coagulation
indicate a prothrombotic state in HIVinfected patients with long-term use
of antiretroviral therapy with or
without abacavir. AIDS Res. Ther,
2010; 7(1): 9-15.

16. Raman
TR,
Manimaran
D,
Hemanathan G, Afroz T, Sagar R.
Hematological abnormalities in HIV
infected individuals in correlation to
CD4 counts and ART status. Asian J.
Med. Sci, 2016; 7(4): 14-18. DOI:
10.3126/ajms.v7i4.14033.

22. Andrade AC, Cotter BR. Endothelial
function and cardiovascular disease
In HIV infected patient. Braz. J.
Infect. Dis, 2006; 10: 139-145.
23. Park M, Martini W, Dubick M,
Salinas J, Butenas S, Kheirabadi B.
Thromboelastography as a Better
Indicator of Hypercoagulable State
After Injury Than Prothrombin Time
or Activated Partial Thromboplastin
Time. J Trauma Inj Infect Crit Care,
2009; 67(2): 266–276.

17. Dikshit B, Wanchu A, Sachdeva RK,
Sharma A, Das R.
Profile of
hematological
abnormalities
of
Indian HIV infected individuals.
BMC Blood Disord, 2009; 9: 5-14.
18. De Santis GC, Brunetta DM, Vilar
FC, Brandão RA, de Albernaz Muniz
RZ, de Lima GMN, Amorelli-Chacel
ME, Covas DT, Machado AA.
Hematological abnormalities in HIV-

24. Zeichner S, Harris A, Turner G,
Francavilla M, Lutzky J. An acquired
Factor VIII inhibitor in a patient with

A Publication of the Association of Medical Laboratory Scientists of Nigeria, under a Creative
Commons Attribution Non-Commercial 4.0 International Public License (CC BY-NC 4.0).
69

Journal of Medical Laboratory Science, 2021; 31 (4): 58-70
http://jomls.org; info@jomls.org
http://doi.org/10.5281/zenodo.5802249

Anyiam et al

HIV and HCV: A Case presentation
and literature review. Case Rep.
Hematol, 2013; 213: 1–7.

Hospital, Cameroon. BMC Haematol,
2014; 14: 15-25.
31. Thorsteinsson K, Ladelund S, JensenFangel S, Johansen IS, Katzenstein
TL, Pedersen G, Storgaard M, Obel
N, AM Lebech. Impact of gender on
response
to
highly
active
antiretroviral therapy in HIV-1
infected patients: a nationwide
population-based cohort study. BMC
Infect dis, 2012; 12: 293.
https://doi.org/10.1186/1471-233412-293
32. Ko NY, Lai YY, Liu HY, Ko WC,
Chang CM, Lee NY, et al: Gender
differences in HIV manifestations at
presentation to care and continuity of
care among HIV-infected persons in
Taiwan. AIDS Care, 2011; 23: 12541263.
10.1080/09540121.2011.564114.

25. Erhabor O, Ejele OA, Nwauche CA,
Buseri FI. Some haematological
parameters
in
human
immunodeficiency
virus
(HIV)
infected Africans: the Nigerian
perspective. Niger. J. Med, 2008; 14:
33-38.
26. Amegor OF, Bigila OA, Oyesola, TO,
Buseni ST. Haematological Changes
in HIV seropositive subjects Placed
on Antiretroviral Therapy in
Markurdi,
Nigeria.
Asian
J.
Epidemiol, 2009; 2: 97-103.
27. Mena Á, Meijide H, Vázquez P. HIV
increases mean platelet volume
during asymptomatic HIV infection
in treatment-naive patients. J. Acquir.
Immune Defic. Syndr, 2011; 57(5),
e112–e113.

33. Moore AL, Kirk O, Johnson AM,
Katlama C, Blaxhult A, Dietrich M, et
al: Virologic, immunologic, and
clinical response to highly active
antiretroviral therapy: the gender
issue revisited. J Acquir Immune
Defic Syndr, 2003; 32: 452-461.
10.1097/00126334-20030401000017.

28. Obirikorang C, Yehoah FA. Blood
measurement as a predictive Indicator
for the progression of HIV/AIDS in
resource limited setting. J. Biomed.
Sci, 2009; 16: 102-107.
29. Gallego M, Pérez-Hernández I,
Palacios R, Ruiz-Morales J, Nuño E.
Red cell distribution width in patients
with HIV infection. Open J. Intern.
Med, 2012; 2: 7-10.

34. Nicastri E, Angeletti C, Palmisano L,
Sarmati L, Chiesi A, Geraci A, et al:
Gender differences in clinical
progression
of
HIV-1-infected
individuals during long-term highly
active antiretroviral therapy. AIDS.
2005,
19:
577-583.
10.1097/01.aids.0000163934.22273.
06.

30. Wankah PN, Tagny CT, Mbanya DN.
Profile of blood cell abnormalities
among antiretroviral therapy naïve
HIV seropositive subjects attending
the Yaounde University Teaching

A Publication of the Association of Medical Laboratory Scientists of Nigeria, under a Creative
Commons Attribution Non-Commercial 4.0 International Public License (CC BY-NC 4.0).
70

