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Hematological parameters of 
human immunodeficiency virus 
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Abstract:
CONTEXT: Human immunodeficiency virus (HIV) scourge continues to affect young women within 
the reproductive age group and pregnancy is a recognized indication for the use antiretroviral (ARV) 
drugs among HIV‑positive women.
AIMS: The aim is to determine the combined effect of pregnancy, HIV and ARV drugs on the 
hematological parameters of the pregnant women.
SETTINGS AND DESIGN: This was a comparative cross‑sectional study conducted among 70 each 
of HIV‑positive and negative pregnant women.
SUBJECTS AND METHODS: Bio‑demographic and clinical data were extracted from the client 
folder and 4 ml of blood sample was obtained from each participant. Full blood count was generated 
using Swelab automatic hematology analyzer while reticulocyte count and erythrocyte sedimentation 
rate (ESR) were conducted manually.
STATISTICAL ANALYSIS USED: Data analysis was performed using SPSS version software 16 
while P < 0.05 was considered statistically significant.
RESULTS: Pregnant women with HIV had statistically significant lower hematocrit and white 
blood cell  (WBC) and higher ESR than pregnant women without HIV  (P  <  0.000). There 
was no statistically significant difference between the two groups in terms of platelet and 
reticulocyte  (P  >  0.05). However, among HIV positive pregnant women, those with CD4 
count <350/µL had statistically significant lower WBC and lymphocyte count than those with 
CD4 count  ≥350/µL  (P  <  0.05), whereas, those on zidovudine  (AZT)‑containing treatment 
had statistically significant lower hematocrit and higher mean cell volume than those on 
non‑AZT‑containing treatment  (P < 0.05), but there was no statistically significant difference 
in any of the hematological parameters (P > 0.050) between women on first‑ and second‑line 
ARV regimens.
CONCLUSIONS: There is a significant difference in terms of hematological parameters between 
HIV‑positive and HIV‑negative pregnant women in this environment.
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Introduction

Human immunodeficiency virus  (HIV) epidemic 
continues to affect young women within the 

reproductive age with a prevalence of 4.1% among 
pregnant women in Nigeria.[1] From 2010, pregnancy 
has become an indication for the use of triple 
antiretroviral (ARV) drugs for prophylaxis or therapy 
in HIV‑positive women in Nigeria.[2] Both pregnancy, 
HIV and ARV drugs were unequivocally shown to affect 
hematological parameters of the individual.[3‑8] Many 
studies were carried out to access the effect of these on 
the hematological parameters.[9‑11] However, they were 
mainly done in isolation, and there is a paucity of data on 
the combined effect of HIV, ARV drugs and pregnancy 
on the hematological parameters, especially in this part 
of the country. Thus, this study aimed to determine the 
hematological parameters of HIV pregnant women on 
ARV therapy in Aminu Kano Teaching Hospital (AKTH), 
Kano state, North Western, Nigeria.

Subjects and Methods

This was a comparative cross‑sectional study conducted 
among 70 each of HIV‑positive and negative pregnant 
women from October 2014 to December 2016. Participants 
were all consenting pregnant women admitted for delivery 
at the labor ward of the AKTH, Kano. Women with Sickle 
cell disease, hypertension, liver, renal, or endocrine diseases 
were excluded from the study. Also excluded were all 
pregnant women who seroconvert during index pregnancy 
and were not on ARV drugs for at least 3 months.

Bio‑demographic and clinical data of the participants were 
extracted from their case folder and 4 ml of blood were 
aseptically collected from the antecubital vein of the pregnant 
women with Vacutainer into K2 ethylenediaminetetraacetic 
acid bottle. Sample was processed within 4 h of collection. 
Full blood count was generated using Swelab 3‑part 
automated differential Coulter while reticulocyte count 
and erythrocyte sedimentation rate  (ESR) were done 
manually. HIV serologic test was done with DetermineTM 
HIV‑1/2 Ag/Ab Combo.

In this study, HIV‑positive means any pregnant woman 
who was tested positive to HIV antibodies and confirmed 
by a second HIV test method and is aware of her status, 
whereas HIV negative means any pregnant woman who 
was tested negative for HIV antibodies and is aware of her 
status. Seroconvert means any pregnant woman who had 
HIV negative test earlier during index pregnancy and now 
tested positive to p24 antigen, HIV‑1 or HIV‑2 antibodies 
or both. HIV positive pregnant women were grouped 
based on CD4 count (CD4  ≥350/µL and <350/µL), 
ARV regimen (first‑line and second‑line), and type of 
ARV (AZT based and non‑AZT based).

Informed written consent was obtained from each 
participant, and the study was approved by the Research 
Ethics Committee of the Hospital.

Data generated were analyzed using  Statistical Programme 
(SPSS 20, Statistical Package for the Social Sciences IBM 
Corp. Released 2011 version 20. Armonk, NY)  and 
result was presented as mean  (±standard deviation). 
Independent sample t‑test was used to compare means of 
the hematological parameters, and the value of P ≤ 0.05 
was considered to be statistically significant.

Results

The HIV‑positive women had a mean age of 29.06 ± 6.87 years, 
systolic blood pressure  (SBP) of 113.57 ± 10.50 mmHg, 
diastolic blood pressure  (DBP) of 65.86 ± 6.70 mmHg, 
and booking packed cell volume (PCV) of 32.79 ± 2.47%, 
whereas the corresponding mean values for HIV‑negative 
women were 28.34 ± 5.94 years, 115.14 ± 10.32 mmHg, 
66.00 ± 6.68 mmHg, and 33.63 ± 2.41%, respectively. There 
was no statistically significance difference between the 
two groups in terms of age (P = 0.230), SBP (P = 0.886), 
DBP (P = 0.980), and PCV at booking (P = 0.829).

The mean hematocrit and white blood cell  (WBC) for 
the HIV‑positive pregnant women were found to be 
significantly lower than those of HIV‑negative pregnant 
women, whereas the ESR of HIV‑positive pregnant 
women were found to be significantly higher than 
that of HIV‑negative pregnant women; P < 0.05. Other 
hematological parameters and results of comparison 
between these parameters for HIV and non‑HIV 
pregnant women are depicted in Table 1.

Pregnant women with HIV were grouped according to 
their CD4 count, ARV regimen and type of ARV and their 
mean hematological parameters were compared using 
independent sample t‑test, and the result is presented in 
Tables 2‑4. HIV‑positive women with CD4 ≥350/µL were 
found to have significantly higher WBC and lymphocyte 
count than those with CD4  <350/µL; P  <  0.05. There 
was no significant difference in any of the hematological 
parameters between HIV‑positive women on first‑line ARV 
and second‑line ARV regimens; P ≥ 0.05. HIV‑positive 
women on AZT‑containing ARV treatment were found to 
have significantly lower hematocrit and higher mean cell 
volume (MCV) than those on non‑AZT‑containing ARV 
treatment; P < 0.05. The results of comparison between 
hematological parameters of HIV‑positive pregnant and 
CD4 counts, ARV regimen and type of ARV are depicted 
in Tables 2‑4, respectively.

Discussion

The low hematocrit among HIV‑positive women in 
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relation to their HIV‑negative counterpart in this study 
was similar to the findings of many studies among HIV 
pregnant women.[12‑14] This could result from either decrease 
production or increase destruction of red blood cell. 
However, the mild anemia among HIV‑positive pregnant 
women seen in the study can be ascribed to the effect of 
highly active antiretroviral therapy (HAART) since most 
of the hematological abnormalities in HIV are known 
to be prevented, ameliorated, or corrected by the use of 
HAART.[15,16] The macrocytosis among HIV positive women 
that is more pronounced in those on AZT‑based ARV drugs, 
in this study was also reported by other studies and could be 
related to the number of women taking zidovudine (AZT) 
or predisposition of HIV‑positive patients to vitamin B12 
deficiency.[12,13] This is in line with the known side effect 
of AZT, as its use is associated with myelosuppression, 
pure red cell aplasia, and macrocytosis, especially 

among females.[8,17,18] The combination of myelosuppression 
and pure red cell aplasia may be responsible for the low 
hematocrit while the macrocytosis can account for the 
high MCV among HIV‑positive pregnant women on AZT 
containing ARV regimen.

Low total leukocyte count and its differentials were 
reported by many studies among HIV‑positive women 
in comparison to their HIV‑negative counterpart.[19‑21] 
Furthermore, low leukocyte and its differentials were 
similarly reported by Mwinga et  al. among African 
HIV‑positive pregnant women.[13] Myelosuppression 
from HIV itself, cytokine response or ARV drugs could 
be responsible for the low WBC and its differential 
among HIV‑positive pregnant. Alternatively, low WBC 
and its differential can be a consequence of depletion 
of CD4+  T‑cells, neutropenia or combination of these 

Table 3: Comparison between antiretroviral 
regimen and hematological parameters of human 
immunodeficiency virus positive pregnant women
Parameter Mean±SD P

First line 
regimen (n=47)

Second line 
regimen (n=23)

Hematocrit (%) 32.15±3.41 31.06±3.20 0.574
Hemoglobin (g/dl) 10.55±1.04 10.53±1.37 0.923
RBC (×1012/L) 3.34±0.41 3.31±0.46 0.967
MCV (fl) 92.33±6.82 91.81±5.41 0.748
RDW (%) 16.16±1.38 16.02±1.20 0.680
Platelet count (×109/L) 216.83±58.14 241.00±89.18 0.178
WBC (×109/L) 7.24±2.35 6.33±2.45 0.141
Neutrophil count (×109/L) 4.93±2.21 4.16±2.37 0.182
Lymphocyte count (×109/L) 1.99±0.77 1.84±0.56 0.533
Reticulocyte count (%) 1.09±0.42 1.11±0.46 0.849
ESR (mm/h) 67.39±27.86 71.06±31.23 0.634
Statistically significant P<0.05. RBC=Red cell count, MCV=Mean cell volume, 
RDW=Red cell distribution width, ESR=Erythrocyte sedimentation rate, 
WBC=White blood cells, SD=Standard deviation

Table 1: Haematological parameters of pregnant 
women
Parameter Mean±SD P

HIV‑positive 
women (n=70)

HIV‑negative 
women (n=70)

Hematocrit (%) 31.83±3.93 37.04±4.03 0.008
Hemoglobin (g/dl) 10.54±1.85 12.90±1.36 0.021
RBC (×1012/L) 3.33±1.03 4.11±0.45 0.036
MCV (fl) 92.17±6.29 80.43±7.44 0.044
RDW (%) 16.12±1.32 16.04±1.20 0.420
Platelet count (×109/L) 224.77±70.14 247.33±87.81 0.112
WBC (×109/L) 6.94±2.40 8.52±2.06 0.001
Neutrophil count (×109/L) 4.68±2.28 5.45±1.76 0.012
Lymphocyte count (×109/L) 1.91±0.70 2.61±1.04 0.000
Reticulocyte count (%) 1.10±0.44 1.24±0.72 0.220
ESR (mm/h) 69.86±30.01 40.74±17.82 0.000
Statistically significant P≤0.05. HIV=Human immunodeficiency virus, 
RBC=Red cell count, MCV=Mean cell volume, RDW=Red cell distribution 
width, ESR=Erythrocyte sedimentation rate, WBC=White blood cells, 
SD=Standard deviation

Table 2: Comparison between CD4 count 
and hematological parameters of human 
immunodeficiency virus positive pregnant women
Parameter Mean±SD P

CD4 ≥350/µL 
(n=49)

CD4 <350/µL 
(n=21)

Hematocrit (%) 32.20±3.58 31.68±3.10 0.540
Haemoglobin (g/dl) 10.62±1.42 10.51±1.02 0.722
RBC (×1012/L) 3.33±0.44 3.32±0.42 0.883
MCV (fl) 91.26±4.42 92.55±6.93 0.435
RDW (%) 16.12±1.43 16.00±1.28 0.964
Platelet count (×109/L) 226.69±63.67 220.29±84.93 0.729
WBC (×109/L) 7.50±2.22 5.41±2.01 0.023
Neutrophil count (×109/L) 5.13±2.69 4.24±2.09 0.538
Lymphocyte count (×109/L) 2.16±0.66 1.31±0.36 0.001
Reticulocyte count (%) 1.04±0.45 1.12±0.41 0.491
ESR (mm/h) 63.90±29.46 72.41±30.18 0.281
Statistically significant P<0.05. RBC=Red cell count, MCV=Mean cell volume, 
RDW=Red cell distribution width, ESR=Erythrocyte sedimentation rate, 
WBC=White blood cells, SD=Standard deviation

Table 4: Comparison between type of antiretroviral 
treatment and hematological parameters of human 
immunodeficiency virus positive pregnant women
Parameter Mean±SD P

AZT 
based (n=33)

Non‑AZT 
based (n=37)

Hematocrit (%) 30.05±2.16 33.83±3.09 0.001
Hemoglobin (g/dl) 10.03±0.98 11.12±1.05 0.000
RBC (×1012/L) 3.15±0.33 3.29±0.44 0.066
MCV (fl) 96.62±5.69 81.86±6.57 0.042
RDW (%) 15.93±1.46 16.28±1.18 0.278
Platelet count (×109/L) 219.85±71.84 229.16±69.28 0.583
WBC (×109/L) 6.90±2.39 6.97±2.44 0.901
Neutrophil count (×109/L) 4.97±2.34 4.85±2.24 0.502
Lymphocyte count (×109/L) 2.05±0.81 1.75±0.53 0.075
Reticulocyte count (%) 1.17±0.47 1.02±0.39 0.149
ESR (mm/h) 75.91±29.11 64.46±30.16 0.112
Statistically significant P<0.05. AZT=Zidovudine, RBC=Red cell count, 
MCV=Mean cell volume, RDW=Red cell distribution width, ESR=Erythrocyte 
sedimentation rate, WBC=White blood cells, SD=Standard deviation
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as both can occur from diverse mechanisms such as 
decreased serum level of granulocyte‑colony stimulating 
factor, cell bound immunoglobulin, increased apoptosis, 
cytopathic effect of the virus and loss of immature 
precursors among other mechanisms. However, finding 
of low WBC and lymphocyte among HIV‑positive 
women with CD4 <350 µ/L is additional evidence to 
suggest CD4 T‑cell depletion as a cause of leukopenia in 
HIV patient, and it could be related to the contribution 
of CD4+ T‑cells to the lymphocytes and total WBC.

While some studies reported the statistically significant 
difference in terms of platelet count between HIV‑positive 
and negative pregnant women.[12,13] This study did not 
find any statistically significant difference in platelet 
count of the two groups, and this could result from the 
effect of ARV or some geographic or ethnic differences.

Although, all the pregnant women that participated 
in the study were on hematenics and had intermittent 
prevention therapy for malaria as at when due, 
participants in this study were not screened for malaria 
and serum/red cell levels of the hematenics (folate, B12, 
and iron) were not assayed. All these could potentially 
affect some of the hematological parameters analyzed in 
the study like hematocrit and WBC counts. Therefore, 
these are some of the limitations of the study.

Conclusions

There is a remarkable difference between the 
hematological parameters between HIV positive and 
HIV‑negative pregnant women in this environment. 
Pregnant women with HIV tend to have low hematocrit 
and high ESR than HIV‑negative women. Furthermore, 
even among HIV‑positive pregnant women some 
differences in hematological parameters are noticeable 
on the basis of the CD4 count and type ARV regimen.

We recommended that this should be taken into 
consideration while interpreting results of these parameters 
and further research is needed to fill in the gaps left by 
this study such as the role malaria and serum/red cell 
levels of hematenics on the hematological parameters of 
HIV‑positive pregnant women on ARV therapy.
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