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Abstract: Haematological indices abnormalities occur when one or more of your blood cell types are lower or high
er than they should be, especially among people living with HIV. Two hundred confirmed HIV-positive subjects we
re randomly recruited from two health facilities in the Rivers States and sent to the laboratory immediately. These s
amples were assayed for full blood count using Mindray BC-6800 automated system. Study shows that the lowest a
nd highest blood cell count/L for haematological indices were WBC 1.3-11.9 x109L, Lymphocyte 0.3-6.4 x109L, 
Monocyte 0.2-2.6 x109L, Granulocyte 0.1-5.1 x109L and Platelet 30-550 x109L. This study supports the assertion t
hat HIV infection comes with its attendant health challenges, including anaemia, leukocytopenia, and thrombocytop
enia. 
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1. Introduction: 

Changes in the appearance of the complete 
blood count are amid the numerous typical indications 
of human immunodeficiency virus (HIV) infection and 
a notable hurdle for managing acquired 
immunodeficiency syndrome (AIDS) within the Niger 
Delta region of Nigeria. However, the human 
immunodeficiency virus (HIV), one of the members of 
the lentivirus family, cause a range of symptoms 
anchored on the reduced immune function of its host by 
causing devastating effects on the host's innate immune 
capabilities, thus, permitting HIV replication in the host 
cell, leading ultimately to the HIV to infect new 
immune cells, and resulting into the susceptibility of 
the host to the infections. This condition is referred to 
as the Acquired Immunodeficiency Syndrome, AIDS 
(Aaron et al., 2017; UNAIDS, 2019).  

Certainly, Cytopenia may ensue at the point 
where one or more of your blood cell types is less than 
what it should be. Blood is constituted of red blood 
cells (erythrocytes, carrying oxygen and nutrients 
around your body), White blood cells (i.e., leukocytes 
responsible for fighting infections and unhealthy battle 
bacteria), and Platelets (essential for blood clotting). 
Specific cause, severity, and mode of action of 
cytopenia, when identified, could lead to a definite 
treatment or intervention that may indicate its 
correction (Goulet et al., 2007). However, some 
conditions that could result in cytopenia could be 

complicated and varied. Nevertheless, amidst those 
conditions exists the following: infections, peripheral 
blood cell destruction, and side effects of the medicine. 
Two types of cytopenia related to the underlying cause 
of the low blood cell count are autoimmune cytopenia 
and refractory cytopenia (Holland and Falck, 2018).  

Despite improving HAART access among 
HIV-infected subjects in Nigeria (Odili et al., 2017), 
morbidity and mortality attributable to the disease 
remain a significant burden and of public health 
concern for health authorities in the country as the life 
expectancy of people undergoing antiretroviral 
treatment remains lower compared with uninfected 
people (Ndashimye and Arts, 2019). 

Consequently, in Rivers State, Nigeria, it had 
been reported that there were variations in the HIV 
prevalence of the different locations of the studies 
evaluated in this review. For example, in 2009, Okonko 
and Okoli, carrying out a hospital-based cross-sectional 
study among pregnant women in Port Harcourt, 
Nigeria, reported that most HIV seropositive females 
(41.2%) were within the age range of 31–42 years. 
However, mild anaemia among HIV-positive subjects 
has been seen in many studies as an effect of highly 
active antiretroviral therapy (HAART) (Owiredu et 
al.2008; Meidani, 2012; Gedefa, 2013; Fenta 2020), 
even when most of the haematological abnormalities in 
HIV are said to be prevented, alleviated, or corrected 
using HAART. This study aims to evaluate the 
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haematological indices of HAART experienced 
patients in Rivers State, with rugged terrains for 
adequate access to medical care in health emergencies. 

 
2. Materials and Methods 

2.1. Study Population: This present study 
involves 200 persons admitted randomly from two 
teaching hospitals in the state with referrals from all 
parts of Rivers States. This study accommodated 
people from all works of life, races, tribes, and religion. 

 
2.2. Sampling Technique: All samples of 

confirmed HIV positive (n=200) patients were 
collected via venous puncture unto EDTA bottle and 
transported immediately to the laboratory for instant 
analysis. 

 
2.3. Laboratory Analysis: Haematology 

indices were analyzed using Mindray BC-6800, an auto 
Haematology analyzer system, Mindray BC-6800. The 
machine is a highly specialized flow cytometer that 
works based on a combination of light scattering, 
electrical impedance, fluorescence, light absorption, 
and electrical conductivity principle to generate an 
entire red blood cell, platelet, and leukocyte 
counts/analysis. The whole blood was placed under the 
whole blood aspirator after proper mixing of the 

EDTA. Then, the sample mode is selected on the 
automatic haematology analyzer to allow for the 
aspiration of the well-mixed EDTA blood by the whole 
blood aspirator tip (inserted at least 1 inch into the 
blood) and put on the start button to activate. After 90 
seconds, a complete full blood count report of the 
blood sample will be released, and results displayed on 
the auto Analyzer screen and then printed out within 
minutes.  

Data collated were grouped based on WHO 
criteria and statistical analysis done using the SPSS 
version 21. 

 
3. Results:  

This study showed that 26.5% of study 
participants did not show any form of anaemia, 38% 
showed mild anaemia, 25.5% showed moderate 
anaemia, and 10% of the studied population had severe 
anaemia (Figure 1).  

Also, in this study, the prevalence of 
leucopenia was 26%, thrombocytopenia was 32%, 
while anaemia was 73.5% (Figure 2).  

Result from this study shows that the lowest 
and highest blood cell count/L for haematological 
indices were WBC 1.3-11.9 x109L, Lymphocyte 0.3-
6.4 x109L, Monocyte 0.2-2.6 x109L, Granulocyte 0.1-
5.1 x109L and Platelet 30-550 x109L (Table 1). 

 
 

 
 

Fig. 1: Bar Chart Showing Percentage Frequency of Anaemia Types Observed in the Study 
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Fig. 2: Bar Chart Showing Percentage Frequency of Haematological Abnormalities in the Study 

 
Table 1: Table Showing the Effect of Haematological Parameters on HIV Based on Age 

Variable Parameters Mean+SD F-value P-value Implication 

White Cell Indices WBC x109L 5.52+1.85 2.25 0.000 Significant 
  LYM 50.78+15.69 2.59 0.000 Significant 
  MON 15.93+8.68 2.79 0.000 Significant 
  GRAN 33.28+18.05 2.64 0.000 Significant 
  LYM x109L 2.74+1.14 2.79 0.000 Significant 
  MONO x109L 0.83+0.48 3.48 0.000 Significant 
  GRAN x109L 1.94+1.30 2.25 0.000 Significant 
Red Cell Indices RBC x1012L 4.42+0.75 3.93 0.000 Significant 
  HB (g/dl) 10.49+2.30 2.73 0.000 Significant 
  HCT 40.52+6.99 3.03 0.000 Significant 
  MCV (fL) 92.03+6.68 2.23 0.000 Significant 
  MCH (pg) 23.43+2.32 2.07 0.000 Significant 
  MCHC (g/dL) 25.46+1.23 3.48 0.000 Significant 
  RDWCV 14.27+1.38 1.23 0.200 Not Significant 
  RDWSD (fL) 49.00+3.29 3.44 0.000 Significant 
  MPV (fL) 9.51+1.00 2.79 0.000 Significant 
Platelet Indices PLT x109L 223.10+84.52 2.90 0.000 Significant 
  PDW (fL) 13.04+5.23 2.56 0.000 Significant 
  PCT 0.46+2.39 0.92  0.620 Not Significant 
  PLCR 25.17+7.01 2.45 0.000 Significant 
  PLCC x109/L 52.51+17.07 3.36 0.000 Significant 

 
Key: SD= Standard Deviation of Mean; WBC=White Blood Cell; LYM=Lymphocytes; MON=Monocytes; RDW-SD: Red 
Cell Distribution Width–Standard Deviation; PLT: Platelets; MPV: Mean Platelet Volume; PDW: Platelet Distribution 
Width; PCT: Plateletcrit; P-LCC/L: Platelet large cell count. Within parameters and across interactive measures, means 
± SD with different superscripts is significantly different at p<0.05. Significance Level: p<0.05; Not Significant (p>0.05). 
N=200. 
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4. Discussion:  
The rate of progression of HIV patients into 

complicated diseases will largely be proportional to the 
degree of suppression of the immune system and the 
extensive reduction in the full blood count indices of 
the patients. This study showed that the lowest and 
highest count/L for haematological indices were WBC 
1.3-11.9 x109L, Lymphocyte 0.3-6.4 x109L, Monocyte 
0.2-2.6 x109L, Granulocyte 0.1-5.1 x109L and Platelet 
30-550 x109L. After analysis, there was observed a 
significant difference in the study subjects when 
compared against their ages.  

Similarly, there was a significant difference in 
the haematological parameters based on the gender of 
the studied subjects and Lymphocyte count 
(2.742+1.14) (P=0.046), granulocyte count 
(1.943+1.39) (P=0.000), and platelet count 
(223.10+84.52) (P= 0.023). Contrastingly, there were 
no significant observable differences in the Monocyte 
count (0.838+0.48) (P=0.494) of the study subjects.  

These differences in the haematological 
indices of the subjects will most likely be associated 
with the effect of HIV infection on hemopoiesis, even 
though the origin of haematological disorders in HIV 
infection remains inadequately understood. Still, some 
worth attributed to dysfunctional hematopoiesis in bone 
marrow caused by several other factors. These intrinsic 
factors may include severe nutritional stress in 
advanced stages of HIV infection, suppression of the 
bone marrow by invading opportunistic infections or 
neoplasm, chronic disease-associated changes, and 
toxic side effects of antiretroviral compounds 
(Parinitha and Kulkarni, 2012).  

However, this leads to the conclusion that 
adherence to the therapeutic regimen influences the 
development of thrombocytopenia. A recent study 
shows that, among those PLWHA who were ART-
naïve, the prevalence of thrombocytopenia was 64.6%, 
whereas, among HIV-infected individuals on ART, the 
prevalence of thrombocytopenia is 6.9% (Marchionatti 
and Paris, 2020).  

Furthermore, this study showed that the 
introduction of antiretroviral therapy (ART) also seems 
to have a dichotomous effect on the haematological 
compartment, which, in some cases, may exacerbate 
anaemia (Mildvan et al., 2007) and reduction 
thrombocytopenia due to reduction in cellular breakage 
and release of viral particles, products of HIV 
reproduction (Marchionatti and Paris, 2020). However, 
the mechanism of thrombocytopenia in HIV infection 
appears to involve increased platelet destruction and 
ineffective platelet production (Henry et al., 2005).  

Most utmost reports indicate significant 
platelet sequestration and destruction in the spleen in 
HIV-associated thrombocytopenia (Marchionatti and 
Paris, 2020). Some have reported platelet destruction is 

predominant and early in the disease, whereas 
decreased platelet production was the dominant factor 
later (Henry et al., 2005). Studies of megakaryocytes 
from HIV-infected patients have shown viral RNA and 
proteins suggesting that these cells are infected in vivo 
(Louache et al., 1991; Henry et al., 2005). 

Although there was no observable statistical 
difference in the red cell indices of the studied 
population, the results showed a mean haemoglobin 
value of 10.49g/dl, which was in the same range as that 
produced by Parinitha and Kulkarni (2012) study. This 
study referred to World Health Organization (WHO) 
haematological reference ranges and as used. This 
study will define anaemia as Hb<12.0g/dL for females 
and Hb<13.0g/dL for male subjects. Regarding the 
above, and for the interpretation of results of this 
present study, Hb of 10.0 to 12.0 g/dL (for females) or 
10.0 to 13.0 g/dL (for males) was considered mild 
anaemia. In comparison, moderate anaemia was 
defined as Hb between 8.0 and 10.0 g/dL for both 
sexes, and Hb < 8.0 g/L. Thus, this study showed an 
average haemoglobin level of 10.49 g/dl and a 9.5% 
(19/200) prevalence of severe anaemia, 22.5% (51/200) 
prevalence of moderate anaemia, and mild anaemia 
54.5%. 

Comparatively, the result of this present study 
was in line with the reports of Meidani et al. (2012) 
and agreed with many previous studies from various 
research in Nigeria; Pennap and Abubakar (2015) 
reported 64% anaemia prevalence among HIV infected 
subjects from Keffi while Omoregie et al., (2013) 
reported a prevalence of 69.7% in Benin. 

 In other climes of Africa, 77.4% anaemia was 
reported in Tanzania (Johannessen et al., 2011), 25.8% 
anaemia was reported in South Africa (Takuva et al., 
2013), 34.6% in Ethiopia (Zerihun et al., 2019), and 
23.8% anaemia was observed among HIV patients in 
Ghana (Obirikorang et al., 2016).  

And in other parts of the world, an anaemia 
prevalence of 85% was observed among ART-naïve 
patients in India Sah et al., 2020), a result that was 
slightly higher than this study's anaemia prevalence 
among the HIV infected individuals investigated, while 
another report from northern India (16.2%) (Sah et al., 
2020) was incomparable with the result of this study.  

Consequently, variations within full blood 
count could lead to cytopenia. However, this could be 
made worse with the resource-poor and tropical 
settings we find ourselves in; anaemia is mainly caused 
by underlying nutritional deficiencies and endemic 
parasitic infections, such as malaria and helminths, 
which lead to red blood cells destruction, decreased 
production, or loss. In sub-Saharan Africa, 
hemoglobinopathies such as sickle cell disease 
represent an additional cause of anaemia in HIV 
patients (Odhiambo et al., 2015; Asemota et al., 2018).  
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Similarly, other situations frequently linked to 
cytopenia range from cancers of the blood (like 
leukaemia, multiple myeloma or Hodgkin's or non-
Hodgkin's lymphoma), bone marrow disease, severe B-
12 deficiency, chronic liver disease, autoimmune 
disease, viral infections, including HIV, hepatitis, and 
malaria, blood diseases that destroy blood cells or 
prevent blood cell production, such as paroxysmal 
nocturnal, hemoglobinuria and aplastic anaemia 
(Kallianpur et al., 2016; Falck and Holland, 2018). 
 
5. Conclusion 

This study supports the assertion that HIV 
infection comes with its attendant health challenges, 
including anaemia, leukocytopenia, and 
thrombocytopenia at varying proportions based on 
several other factors. In this present study, the 
distribution of blood cell line abnormalities was not 
dependent on gender but largely depended on the age 
of study participants. This study further buttressed that 
HAART, when consistently administered, may not 
altogether exempt an HIV patient from having any 
cytopenia. Perhaps, this supports the assertion that HIV 
patients, in addition to antiretroviral treatment, need 
utmost rest between activities and should avoid or 
cease forth with such events that make you short of 
breath or make your heartbeat faster, eat a balanced 
diet with adequate protein and vitamins and drink 
plenty of non-caffeinated and non-alcoholic fluids to 
enhance their haematological indices and boost their 
general health to fight the disease. 
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