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 INTRODUCTION
uman immunodeficiency virus (HIV) causes a 
progressive impairment of the body's cellular Himmune system, leading to increased 

susceptibility to infections and tumours and the fatal 
conditionacquired immunodeficiency syndrome (AIDS) 
(Cheesbrough, 2006). Pancytopenia is a medical condition 
in which there is a simultaneous reduction in the numbers 
of red cells, white blood cells and platelets (Kossenkoet al., 
1994). Cytopenia are one of the most common 
complications of HIV and may be due either to a bone 
marrow production defect increased peripheral loss or 
destruction of blood cells. Anaemia is the most common 
cytopenia and occurs in up to 95% of HIV patients during 
their disease course. There are a multitude of possible 
causes of anaemia in HIV. The main mechanism for 
anaemia of chronic disease is disturbed bone marrow 
cytokine homeostasis. HIV is cytotoxic to T-helper 
lymphocytes, which in turn leads to dysregulation of B 
cells and altered release of cytokines. HIV-infected T cells 

directly suppress growth of bone marrow progenitors, thus 
suppressing haemopoiesis. CD4, the cell-surface receptor 
target of HIV, is carried by T-helper lymphocytes, 
monocytes and microvascular endothelial cells which are 
prevalent in bone marrow. The infection of monocytes in 
the marrow further alters release of cytokines, which 
indirectly suppress the capacity of for haemopoietic 
progenitor cells to adequately respond to anaemia and other 
peripheral cytopenia (Jessica, 2012). Red blood cell 
contains haemoglobin (Hb), a protein molecule that carries 
oxygen from the lungs to the body's tissues and returns 
carbon dioxide from the tissues back to the lungs. Anaemia 
occurs when the concentration of haemoglobin falls below 
what is normal for a person's age, gender, and environment 
resulting in the oxygen carrying capacity of the blood being 
reduced, (Hb<13.5g/dl for adult male and Hb<12.0g/dl for 
adult female). Packed cell volume (PCV) is one of the 
methods used to screen for anaemia when it is not possible 
to measure haemoglobin accurately, (Cheesbrough, 2006).
White blood cells, also called leukocytes or leucocytes are 

18

ABSTRACT
ancytopaenia is the reduction or deficiency of all the three cellular components (Leucocyte, 
Heamoglobin and platelet concentration respectively) of blood. This is often found as a result Pof chemotherapy, infections and bone marrow failure.The study aims to determine the 

prevalence of pancytopenia among HIV patients.Two hundred subjects were studied which comprised of 
100 HIV positive subjects, 50 were on ART with 37(74%) females and 13(26%) males while 50 were 
ART naive with 28(56%) females and 22(44%) males attending ART clinic in General Hospital Kachia 
and 100 HIV negative subjects as control.Blood cell count and haemoglobin concentration were 
analysed using Sysmex KX 21N Haematology analyser and CD4 concentrations were estimated with the 
aid of Cyflowcounter machine. The result showed that among the 100 HIV positive subjects, 5% had 
pancytopenia (2% HIV on Antiretroviral Therapy (ART); 3% non-ART), 52% had anaemia (23% on 
ART; 29% non-ART), 22% had leucopaenia (9% on ART; 13% non-ART) and 21% had 
thrombocytopenia (10% on ART; 11% non-ART), while in the control subjects, 9% had anaemia, 5% 

9
had leucopaenia and 11% had thrombocytopenia. The mean leucocytes counts were 4.98 ×10 /l in the 

9 9 9
HIV positive (4.99 ×10 /l on ART; 4.6×10 /l non-ART) and 6.24×10 /l in the HIV negative control 

9 9 9subjects (p<0.001). The mean platelet counts were 254.5×10 /l and 232.1×10 /l (233.1×10 /l ART; 
9

228.6×10 /l non-ART) in the HIV positive and control subjects respectively (p=0.755). The mean 
haemoglobin concentrations were 11.70g/dl (11.99g/dl on ART; 10.1g/dl non-ART) and 13.72g/dl in the 
HIV positive and control subjects (p<0.001) respectively. This comparative study may suggest that HIV 
infection and may be the antiretroviral drugs induces cytopenia.
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the cells of the immune system that are involved in 
protecting the body against both infectious disease and 
foreign invaders. All leucocytes are produced and derived 
from a multipotent cell in the bone marrow known as 
haemopoietic stem cell. Leucocytes are found throughout 
the body, including the blood and lymphatic system 
(Matonet al., 1997). There are five different and diverse 
types of leucocytes, which are distinguished by their 
physical and functional characteristics. They are 
neutrophils, lymphocytes, eosinophils, monocytes and 
basophils (LoFleur-Brooks, 2008). 
The number of leucocytes in the blood is often an indicator 
of disease, and thus the WBC count is an important subset 
of the complete blood count. The normal adult WBC count 

9 9is between 4.0-11.0 x10 /l. WBC Count <4.0x 10 /l is 
9termed as leucopaenia and Count >11.0 x10 /l is termed as 

leucocytosis (Bruce et al., 2002). Platelets, also called 
thrombocytes are a component of blood cells whose 
function (along with the coagulation factors) is to stop 
bleeding (Laki, 1972). Platelets have no nucleus and they 
are fragments of cytoplasm of the megakaryocytes which 
released into the peripheral circulation. (Machluset 
al.,2014). These inactive platelets are biconvex discoid 
(lens–shaped) structure (Jain, 1975), measuring 2-3µm in 
greatest diameter (Jain, 1975). Normal average platelet 

9 9count is 250x10 /l (range 150-400x10 /l) and the normal 
platelet life span is 7-10 days (Hoffbrand& Moss, 2011). 

9Platelet count <150x10 /l is termed as thrombocytopenia 
9and count >400x10 /l is termed as thrombocytosis 

(Ochei&kolhatkar,2000).

MATERIALS AND METHOD
Study site: The study was conducted between January to 

March 2016 in the Clinical Laboratory Department, 
General Hospital Kachia, Kaduna state. 

Demographic data were obtained through questionnaires 
and from the laboratory records. Blood samples were 
collected after Informed consent and pre-test counselling. 
Ethical approval was obtained from General hospital 
Kachia research and ethics committee.

Blood collection: Five millilitres of venous blood were 
collected into an EDTA bottle by venepuncture. The tubes 
were labelled with the subject's name, age, gender, 
laboratory number and date. 
Subjects were grouped based on age as shown in table 1. 
Subjects were grouped into sex, a total of 114 (57%) 
were female (65 HIV positive and 49 HIV negative) and 
86 (43%) were males (35 HIV positive and 51 HIV 
negative) as shown in Table 2.
Haematological analysis: White blood cells, haemoglobin 
and platelets were analysed using Sysmex KX 21N 
Haematology Autoanalyzer and CD4 count was performed 
using Partec Cyflow CD4 count machine which operates on 
the principle of light scatter combined with fluorescence of 
cells after staining with monoclonal antibodies to cell 
surface markers tagged to fluorescent dyes and the 
population of interest identified gated and population 
calculated.

RESULTS
Among the HIV positive subjects the mean white cell 

9 9concentration is 4.98? ±? 1.7 × 10 /l (4.99? ±? 1.3 × 10 /l 
9ART; 4.6? ±? 1.9 × 10 /l , the mean platelet concentration is 

9 9232.1? ±? 98×10 /l (233.1? ±? 101×10 /l on ART; 

19

Table 1: Subjects grouped according to ages

Age groups

<25 years

25-35 years

35-45 years

>45

Total 

Total subjects
 (n=200)

16 (8%)

71 (35.5%)

78 (39%)

35 (17.5%)

200

HIV Negative
Subjects (n=100)

9 (9%)

32 (32%)

44 (44%)

15 (15%)

100

HIV Positive
Subjects (n=100)

7 (7%)

39 (39%)

34 (34%)

20 (20%)

100

Most of the HIV positive falls between the age of 25 to 45 years.

Table 2: Frequency of male and female subjects

Sex

Male

Female

Total 

Total subjects
 (n=200)

86 (43%)

114 (57%)

200

HIV Negative
Subjects 
(n=100)

51(51%)

49 (49%)

100

HIV Positive 
subjects 
(n=100)

35 (35%)

65 (65%)

100

HIV Positive Subjects (n=100)

On ART

18 (51.4%)

38 (58.46%)

56

Non-ART

17 (48.6%)

27 (41.54%)

44

Prevalence of Pancytopenia among Human Immuno-virus (HIV)...
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9228.6? ±? 108×10 /l) and the Haemoglobin concentration 
is 11.70? ±? 2.0 g/dl (11.99g/dl ±? 1.8 on ART; 10.1g/dl 
±? 2.3 non-ART). The HIV negative control subjects have 

9a mean white cell count of 6.24? ±? 2.5 ×10 /l, platelet 
9count of 254.5? ±? 99.0×10 /l and Haemoglobin 

concentration of 13.72? ±? 1.3 g/dl. Comparably, there is 
statistically significant difference between thewhite cell 
concentration and Haemoglobin concentration of the HIV 
positive and the HIV the negative subjects (p< 0.001 in 
both cases shown in Table 4. Table 3 shows the marital 
status of the participating subjects. Out of the total number 
of the test subjects, 52% had anaemia, 22% had 
leucopaenia, 21% had thrombocytopenia and 5% had 
pancytopenia. While among the control subjects, 9% had 
anaemia, 5% had leucopaenia and 11% had 

thrombocytopenia as in Table 5. The 100 HIV positive (test 
subjects) were categorized into two groups, those on ART 
and those not on ART. A slight percentage increased in 
leucopaenia, thrombocytopenia and anaemia were 
observed in those on ART when compared with those not 
on ART. And pancytopenia was significantly high in those 
on ART than in non-ART subjects as depicted in Table 6. 
The overall minimum CD4 count was 4 cell/µl and the 
maximum was 1157 cells/µl. Out of the 100 HIV positive 
subjects, majority of them (66%) had CD4 counts 
of? <? 500 cells/µl and 34% of them had CD4 
counts? >500 cells/µl. An increased in leucopaenia and 
thrombocytopenia and anaemia was observed in those 
whose CD4 count was? <? 500 cells/µl as shown in Table 
7.

Table 3: Frequency of Subjects Based on Marital Status 

Marital status

Single

Married

Divorced

Widow

Total 

Total subjects
 (n=200)

43 (21.5%)

109 (54.5%)

21 (10.5%)

27 (13.5%)

200

HIV Negative
Subjects (n=100)

31 (31%)

57 (57%)

5 (5%)

7 (7%)

100

HIV Positive
Subjects (n=100)

12 (12%)

52 (52%)

16 (16%)

20 (20%)

100

Table 4: Haematological Parameters of HIV Positive and Negative Subjects

Parameters

WBC (×109/l)

PLT (×109/l)

Hb (g/dl)

HIV pos. subjects (N=100)

HIV Positive

4.98±1.7

232.1±98.4

11.70±2.0

On ART

4.99 ±1.3

233.1±101

11.99±1.8

Non-ART

4.60±1.9

228.6±108

10.1±2.3

HIV neg. 
subjects (N=100)
Mean?±?SD

6.24±2.5

254.5±99.0

13.72±1.3

P-Value

0.001

0.755

0.001

P< 0.05 is significant

Table 5: Haematological Disorders in HIV Positive and HIV Negative Subjects

Disorders

Leucopaenia

Thrombocytopenia

Anaemia

Pancytopenia

HIV Positive
(N=100)

22 (22%)

21 (21%)

52 (52%)

5 (5%)

HIV Negative
(N=100)

5 (5%)

11 (11%)

9 (9%)

0 (0%)

Alhaji Bukar

Nigerian Biomedical Science Journal  Vol. 15 No 4  2018
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Table 6: Haematological Disorders in HIV Positive Subjects on ART and those not on ART

Disorders

Leucopaenia

Thrombocytopenia

Anaemia

Pancytopenia

HIV Pos. on
ART (56)

12 (24%)

12 (24%)

27 (54%)

4 (8%)

HIV Positive not
on ART (44)

11 (22%)

9 (18%)

25 (50%)

1(2%)

Table7: Haematological disorders in HIV positive subjects with CD4 Counts of 
less than and greater than 500 cells/µl

Parameters

Leucopaenia

Thrombocytopenia

Anaemia

CD4 counts

<500 cell/µl
(N= 69)

17 (25.8%)

16 (24.2%)

36 (54.5%)

> 500 cell/µl
(N= 31)

5 (14.7%)

5 (14.7%)

15 (44.1%)

DISCUSSION 
Anaemia, leucopaenia and thrombocytopenia might 
besome of the common disorders among the HIV positive 
subjects unlike the HIV negative control subjects. This was 
also documented in different studies (Akinbami et al., 
2010). The prevalence of pancytopenia among the HIV 
positive subjects was 5%which is higher than a study 
conducted  in Ethiopia with 0.7% as the prevalence 
(Enawgaw et al., 2014) and is lower than another study 
done in India in 2008 (Dikshit et al., 2009). HIV is 
cytotoxic to T-helper lymphocytes, which in turn leads to 
dysregulation of B cells and altered the activity of 
cytokines. HIV-infected T cells directly suppress growth of 
bone marrow progenitors, thus suppressing haemopoiesis. 
CD4, the target of HIV, is carried by T-helper lymphocytes, 
monocytes and microvascular endothelial cells which are 
prevalent in marrow. The infection of monocytes in the 
marrow further alters release of cytokines, which 
indirectly suppress the capacity for haemopoietic 
progenitor cells to adequately respond to anaemia and 
other peripheral cytopenia. This explains why in most 
patients with advanced HIV infection, pancytopenia 
prevails. (Jessica, 2012).
 The Prevalence of anaemia in this study of  52%  is lower 
than study done in India (65%)by  Dikshit et al., (2009) 
Nigeria (74%) by  Amballi et al., (2007)but higher than 
studies done  in Ethiopia (20.7%) by Enawgaw et al., 
(2014), Southern India (41%) Subbaramanet al., (2009) 
and Brazil (37.5%) by De Santis et al., (2011). The 
differences in the prevalence rate of anaemia in HIV 
positive subjects in different studies may be attributed to 
the differences in the study population, socio-demographic 
characteristics of study subjects and study design methods. 

Overall, this research and various data obtained suggested 
that anaemia is one of the most common complications 
found in HIV infection (Volberding, 2002). This could be 
due to the cytotoxic effects of virus on bone marrow 
haemopoietic progenitor cells. The prevalence of anaemia 
in the subjects on ART is 54% and on those not on ART is 
50%. This indicates that prevalence of anaemia is slightly 
higher in those on treatment than those who are not on 
treatment. This may be due to the effects of the drugs on 
blood cells, especially zidovudine (AZT) and stavudine 
(d4T) which often induce anaemia. The prevalence of 
anaemia is higher (54.5%) in patients with CD4 
count? <? 500cells/µl compared with subjects whose CD4 
count are >500cells/µl (44.1%). This is similar with a study 
in Southern India 64% (Subbaramanet al., 2009) and 
Brazil 61.1% (De Santiset al., 2011).
 The prevalence rate of leucopaenia in HIV positive 
subjects is 22% (22/100) which is lower than study by 
Akinbamiet al., (2010) in Lagos (26.8%) and Enawgawet 
al., (2014)  in Ethiopia (26.6%).  The study suggests that 
there is higher number of leucopaenia in HIV positive 
subjects who are on ART (12) than those not on ART (11). 
This may be due to the effects of antiretroviral drugs. 
Though, those with CD4 count < 500 cells/µl have higher 
prevalence rate of leucopaenia than those with CD4 count 
>500 cells/µl. Low CD4 + cells count may result to 
decrease body's resistance to many opportunistic 
infections and the patient becomes more susceptible to 
bacterial infections. 
The prevalence of thrombocytopenia obtained in HIV 
positive subjects in this study is 21% which higher than that 
reported in Lagos (16%) (Akinbamiet al., 2010) and for 
Nigeria (10%) (Erhaboret al.,2005). The possible 
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mechanisms that have been reported to cause 
thrombocytopenia are immune-mediated destruction of 
platelets by antibodies, cross-reacting antibodies that are 
directed toward HIV proteins, particularly gp120 and p-24. 
This type of platelet destruction is called immune 
thrombocytopenic purpura (ITP) which is characterized by 
very low platelet counts with normal haematocrit and 
white blood cell count (Dreyfus, 2011). There is no 
s ignif icant  d i fference in  the  prevalence of  
thrombocytopenia between study participants on ART and 
those who are not on ART.  However, thrombocytopenia 
increases as CD4 decreases, similar to other parameters. 
The comparative study suggests that HIV infection and 
probably antiretroviral drugs induces cytopenia. 
Therefore, further research is needed to confirm this and as 
well device the means of reducing the side effect of the 
drugs.
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