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ABSTRACT

Background: Haematologic abnormalities
are among the most common manifestations
of advanced human immunodeficiency virus
(HIV) infection and acquired
immunodeficiency syndrome (AIDS). A
specific diagnosis of cause, severity and
mechanism of cytopenia should be sought
because of specific treatments or
intervention may be indicated for its
correction.  This study was to determine
some  haemalological parameters in
HIV/AIDS infected Nigerians.

Method: One hundred HIV/AIDS infected
previously  antiretroviral — naive  adult
Nigerians, aged 18-58 year ( males 47 and
females 53) consisting of 88 symptomatic
and 12 asymptomatic patients recruited into
the antiretroviral pilot project in the
Haematology department of the University of
Port Harcourt Teaching Hospital between
June 2002 to July 2003 were studied.
Haematological parameters of hemoglobin,
white cell count, platelet count, erythrocyte
sedimentation rate and differential leucocyte
count were determined. Data was analyzed
using a multipurpose statistical package
version 9 SPSS.

Result: The mean haemoglobin was 10.25 +
1.97g/dl (range 6.31-14.2 g/dl), severe
anaemia occurred in 80% of subjects while
20% were non-anaemic. Haemoglobin
values was found positively correlated to
lymphocyte count (r = .319, P = 0.01) and
inversely correlated to ESR (r = -.343, P =
0.01) and neutrophil count (r = -.343, P =
0.01). Red cell morhology was variable
with majority normochromic and normocytic
(64%) and 36% showing hypochromia and
anisopoikilocytosis. ~ The mean total WBC
count was 4.51 + 1.82 x 10°/ (range 0.9-8.2
x 10%). Leucopaenia occurred in 10/100
(10%) of study population. Total white cell
count showed a significant inverse
correlation to lymphocyte count (r = -.326, P
= 0.01). The mean neutrophil count was
232 = 1.58 x 10/ (range 0.00-5.48).

Neutropaenia occurred in 24% of subjects.
Neutrophil  count showed a significant
positive correlation with total white cell count
(r = .314, P = 0.01) and a negative
correlation with fymphocyte count (r = -.982,
P = 0.01). Striking eosinophilia occurred in
3% of subjects. The mean platelet count
was 170.07 + 49.03 x 10%/ (range 72-158 x
268 x 10%)). Thrombocytopaenia occurred in
10/100 (10%) of subjects. The mean
erythrocyte sedimentation rate was higher
than that in healthy Africans (mean 78.87 +
39.33mm  falllhour (range 0.2-158mm
fall/hour).
Conclusion: Observation from this study will
serve as a guide to clinicians caring for HIV
patients in laking rational decision on
haematological ~ complications of HIV
infection. This constitutes further evidence of
the need for routine monitoring of some
haematological parameters of HIV/AIDS
infected Africans and before commencement
of highly active antiretroviral therapy to
ensure that mortality and morbidity are
minimized and quality of life optimized.
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INTRODUCTION

Globally the epidemic of HIV/AIDS is
worse than ever with an estimated 33 million
people living with the virus. Whereas the
prevalence of HIV infection has increased
only slightly in Europe and North America,
there is an estimated 23 million HIV cases in
Sub-Saharan Africa’. The prevalence of
HIV/AIDS has been increasing steadily in
Nigeria from 1.8% in 1991 to 3.8% in 1993,
4.5% in 1996, 5.4% in 1999 and 5.8% in
20012,

Haematological abnormalities are
among the most common manifestations of
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HIV infection and AIDS. This is dominated by
peripheral blood cytopaenias. Anaemia has
become more common with the advent of
antiretroviral therapy and treatment for HIV
related  infections and  malignancies®.
Anaemia is a common manifestation of HIV
disease * and the anaemia is consistent with
anaemia of chronic -disease with a
characteristics of anaemia with a mean
haemoglobin of between 9 to 10g/dP.
According to the World Health Organization,
haemoglobin vaiue of 13.0 g/dl is the cut-off
point below which anaemia is present at sea
level for adult males and 12 g/dl for adult
non-pregnant females®. Eight percent of HIV
sero-positive patients, 20% with symptomatic
middie stage disease and 71% of those with
the Center for Disease Control (CDC)
defined AIDS are anaemic’. Greater than
80% of symptomatic HIV/AIDS cases have a
haematocrit of less than 30%, many of the
patients have multiple peripheral blood
cytopaenia; 53% neutropaenia and 33%
thrombocytopaenia °.

Thrombocytopaenia was first
recognized as a manifestation of HIV/AIDS in
homosexuals® and drug  abusers™.
Thrombocytopaenia defined as platelet count
of <150 x 10%1 has been found in 21% of
patients with symptomatic AIDS and in 9% of
asymptomatic HIV-sero-positive  patients.
Thrombocytopenia was found positivel1y
correlated with CD, count and older age'".
It has been established that with comparison
with Caucasians, Africans have lower limit of
platelet range. A lower limit of platelet range
of 99 x 109" and 100 x 10%1" has been
observed among healthy Nigerians. Platelet
sequestration and destruction are the
predominant mechanism of  thrombo-
cytopaenia in early HIV infection and that
decreased platelet production is the
predominant mechanism of  thrombo-
cytopenia in advanced AIDS™.

it has been established that by
comparison  with  Caucasians, healthy
Africans have low total white cell count due
to absolute neutropenia ascribed to genetics
with nutrition as a co-factor. A mean total
neutrophil count of 2.34 x 10%! has been
observed among healthy Nigerians™. It was
previously thought that neutropenia was well
tolerated in patients with AIDS but report
suggests that the incidence of bacteria
infection is higher in neutropaenic AIDS
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patients compared to non-neutropaenic
controls™.  Although the haematological
profile of HIV/AIDS infected individuals has
been described in many centres in the West
522 there is paucity of data as regards
African literature.  This current research
effort is focused on the identification, of
haematological complications -of HIV, in
order to alert physicians caring for HIV
infected Nigerians on the need to update
information to make rational decisions on the
haematological complications of HIV/AIDS
and with the recent strategic decision by the
Federal government to introduce her citizens
living with HIV/AIDS to antiretrovirals, there
is need to evaluate the haematological
complications of HIV/AIDS patients at
baseline to access how highly active
antiretroviral therapy (HAART) may further
affect or improve cytopenias associated with
HIV/AIDS to ensure that mortality and
morbidity are minimized and quality of life
and medical cost are optimized.

MATERIALS AND METHODS

One hundred previously antiretroviral
naive HIV sero-positive individuals recruited
into the antiretroviral pilot study at the
Haematology Department of the University of
Port Harcourt Teaching Hospital (47 males
and 58 females) aged between 19-58 years
with 88 symptomatic and 12 asymptomatic
constituted subjects for this study.

Specimen Acquisition and Laboratory
Methods

Whole venous blood samples were
collected by means of a 10ml hypodermic
syringe into potassium EDTA anticoagulated
tubes (5mis) and plain tubes without
anticoagulant (5mls). Sera derived from the
dry tubes were screened and confirmed for
HIV using a double ELISA method made up
of the World Health Organization (WHO)
approved Immunocomb  HIV 1& 2 kit
(Orgenics, Israel ) and Genscreen HIV 1 and
2 test kit (Bio Rad, France) in the absence of
a western blot confirmatory  test.
Haematological parameters of haemoglobin
was determined by the cyanmethaemglobin
method, total white cell count by Turks
method, platelet count by the Breecher and
Cronkite method of manual platelet count
using ammonium oxalate, erythrocyte
sedimentation rate by the Westergreen
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method, blood films were made by the push-
wedge technique, differential count done by
the battlement method. Manual methods as
described by Dacie and Lewis "7 were used
for —all  haematological investigations.
Demographic data of age, sex and informed
consent were obtained from all test subjects.

Statistical Analysis

Data was analyzed using a statistical
package for personal computer (Version 9;
SPSS Inc Chicago IL.). Statistical analysis
of mean, standard deviation, Chi square test
were used for discrete variables while
correlations were compared by linear
regression analysis. Differences were
regarded as significant when P < 0.05.

RESULTS

The highest prevalence of HIV
among subjects occurred in the 29-38 years
age group ““i0 (44%) while the lowest
prevalence occurred in the 49-58 years age
group "0 (11%). Ninety-six percent of
study subjects had HIV-1 infection, 2% had
HIV-2 while 2% had dual HIV 1& 2 infection.
Study subjects constituted of 53 females and
47 males representing a 1.1 male to female
ratio. Table | show the HIV status based on
age groups of study subjects.

The mean, standard deviations,
ranges of the various haematological
parameters and the level of haematological
derangement observed among  study
subjects are shown in Tables Il and lll. The
mean haemoglobin and ranges of study
population was 10.25 + 1.97g/dl and 6.31 to

14.2g/dl. Anaemia, defined as haemoglobin
value of <13g/dl for male and <12g/dl for
females, occurred in 81% of subjects while
19% were non-anaemic. Blood film showed
a varying degree in red cell morphology, with
majority of subjects (64%) showing a
normochromic and normocytic picture and
36% showing moderate anisopoikilocytosis
and hypochromia. The mean total white
blood cell count and range was 4.5 + 1.82 x
10% and 0.9-82 x 10% respectively.
Leucopaenia defined as total WBC count
was < 3.0 x 10% occurred in 10% of study
subjects. Neutropaenia, defined as absolute
neutrophil count of < 2.34 x 10%I occurred in
24% of subjects. The mean neutrophil count
was 2.32 = 1.58 x 10%! and range of 0.00 to
548 x 10%. Three (3) subjects had
eosinophila with counts ranging from — 4.0 to
5.8 x 10%1. Thrombocytopaenia, defined as
platelet count of <100 x 10% occurred in
10% of study population. The mean ESR
and range were 78.87 + 39.33mm/hr and 0.2
to 158mmv/hr respectively. Haematological
correlates in HIV infected study subjects are
given in table IV. Haemoglobin value was
found to be positively correlated with
lymphocyte count (r = .319, P < 0.01) and
inversely  correlated  with  erythrocyte
sedimentation rate (ESR) and neutrophil
counts (r=-319, P < 0.01) and (r =. 343, P <
0.01) respectively. Total white cell count
was found positively correlated with
neutrophil count (r = .314, P < 0.01) and
inversely correlated with lymphocyte count (r
=-.982, P < 0.01).

Table I. Distribution of HIV Positivity Among Various Age Groups

Age No. & % No & % No & % No & % HIV-1
Group HIV Positive HIV-1 Positive HIV-2 Positive & 2 Positive
(years)

19-28 22 (22%) 21 (95.5) 1(4.6) -

29-38 44 (44%) 43 (97.7) 1(2.3) -

39-48 23 (23%) 22 95.7) - 1(4.3)

49-58 11 (11%) 10 (90.9) - 1(9.1)
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Table II. Mean Haematological Parameters and ranges of

HIV infected subjects

Haematological Mean SD Range
Parameter

Haemoglobin (g/dl) 1025 =197 6.31-142
WBC (x 10%/1) 4.51 +1.82 09-82
Platelet (x 10%/1) 170.07 +49.03 72.0-268.1
ESR (mm/hr) 7887 +39.33 0.2-158
Neutrophils (x 10%1) 2.32 +1.58 0.00-5.48
Lymphocyte (x 10%1)  2.18 +1.01 0.16 - 4.20
Monocyte (x 10%1) 0.13 0.10 -2.0-38
Eosinophil (x 10°/1) 0.17 0.19 -4.0-5.8

Table lll. The incidence of Haematological Derangement

Among HIV infected subjects

Haematological Derangement Number of % of
Study Study
Subijects Subject
Anaemia (Hb < 13g/dIlmale 80 80%
and <12 g/dl female)
Leucopaenia (WBC < 3.0 x 10%1) 10 10% )
Thrombocytopaenia 10 10%
(platelet < 100 x 10%1)
Neutropaenia 24 24%

(Neutrophil < 2.34 x 10%1)

Table IV. Haematological Correlates in HIV infected Subjects

HB WBC PLAT ESR NEUT LYMPH MONO EOSIN

HB 1.0001 -120 -171 -319** -343* .319* A1 151

WBC -120 1.000 -.094 -.001 314 -326" -.035 -.005
PLATELET A7 -094 1.000 -083 -.029 .055 -.03 -.108
ESR -319*  -.001 -083 1.000 .114 -.101 .020 -.081
NEUTROPHILS -.343* .314*. -029 114 1.000 -982** -116 -.013
LYMPHOCYTES .319** -326** .055 -101 -.982** 1.000 .028 -.013
MONOCYTES A1 -035 -.003 .020 -116 .028 1.000 .140

EOSINOPHILS  .151 -005 -.108  -.081 - 137 -.013 140 1.000

* Correlation is significant at the 0.01 level (2-tailed). **Correlation is significant at the 0.05

level (2-tailed).

DISCUSSION

In this study we observed the highest
HIV infection burden in subjects in the 29-38
years age group (44%), a 1:1 male to female
ratio and a higher HIV-1 prevalence (96%)
compared to 2% for HIV-2 and 2% for dual
HIV-1 and 2 infections. These findings are in
agreement with observations of other
workers in Nigeria '*#%. These observation
may have been accounted for by the fact that
youths (29-38 years) are more sexually
active and are more prone to high risk
behaviour; maintenance of multiple sex
partners, intravenous drug use and other
high risk behaviour that makes them
vulnerable. This observation spells doom for
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Nigeria since the economically viable aspect
of her population is worst hit.

In this present study we observed a
mean haemoglobin value of 10.54 + 1.96¢/dI
and a range of 6.3-142 g/dI  This value is
however lower than that observed among
healthy Nigerians'*?'. The anaemia seen in
HIV infected subjects in this present study
has the characteristics of anaemia of chronic
infection with mean haemoglobin of 10 g/dl.
This observation is in agreement with
previous study by Perkocha et al °. Many
factors have been incriminated in the
etiology of anaemia associated with HIV
infection. These include the direct
myelosuppressive effect of HIV infection, the
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secondary effect of drug therapy and other
pre-existing or co-existing medical problems
that may be prevalent in the HIV-infected
population®. Other compounding factors
responsible for the high incidence of
anaemia in this study may be malnutrition,
malaria and other parasitic infections. The
incider > of anemia seen in this study (80%)
B ly lower than that obtained in
previc: . study by Cosby et al (85%) °. The
lower ‘alue seen in this study may have
been «..ie to the fact that unlike in the work of
Cosby et al °, which involved symptomatic
AIDS patients, ours included 12% of
asymptomatic patients yet to present with
AIDS defining symptoms. Haemoglobin
value was found positively correlated with
lymphocyte count r = .319, p < 0.01 and
inversely correlated to ESR and neutrophil
countr=-319, p < 0.01 and r = -.343, p <
0.01  respectively: an indication that
haemoglobin  values in HIV infected
Nigerians is  directly  proportional to
lymphocyte count and inversely proportional

to  neutrophil count and erythrocyte
sedimentation rate.
The mean total white cell count

observed in this study 4.51 x 10% is at
variance with that observed in healthy
population in this environment. The lower
limit of the total white blood cell range (2.0 x
10°/) observed in this study is lower than
that found in healthy Nigerians'. This
observation may be due to suppression of
the bone marrow resulting in abnormal
granulopoiesis. The effect of antigranulocyte
antibodies has been described in 30-67% of
HIV infected® and the effect of medications
used to treat HIV related opportunistic
infections. White cell count in this study was
found positively correlated with neutophil
count r = -.326, p < 0.01: an indication that
WBC count is directly proportional to
lymphocyte count. The incidence of
neutropaenia seen in this study was 24%.
This value is lower than that observed in a
previous report °. The high incidence of
neutropaenia seen in this study may be due
to myelo-suppressive effect of drug therapy
and the effect of antigranulocyte antibodies.
Eosinophilia was present in 3% of study
subjects. The high incidence of eosinophilia
may have been due to the presence of
tropical parasitic infections.

Thrombocytopaenia was observed in
10% of HIV infected subjects in this study.
We obtained a mean platelet count of

170.81+ 53.8 x 10% and a 95% platelet

range of 72 - 268 x 10%. The lower and
upper limits of our platelet range is lower
than that observed in healthy Nigerians 2.

- The incidence of thrombocytopenia obtained

in this study involving 88 symptomatic and
12 asymptomatic HIV patient is however
lower than that obtained among symptomatic
AIDS patients in previous study °. Platelet
sequestration and destruction has been
suggested as the predominant mechanism of
thrombocytopenia in early HIV infection™.

In this study we observed a mean
ESR of 78.87 + 39.33 and a 95% confidence
interval ESR range of 0.2 ~ 158 mm fall/hour.
These values are however higher than that
observed among healthy Nigerians in a
previous study *'. The rise in ESR may
indicate some degree of anaemia and of the
presence of a sub-clinical infection.

In this study we have observed a high
prevalence of anaemia (80%), leucopaenia
(10%),  thrombocytopaenia  (10%) and
neutropaenia (24%). This study indicates
the need for routine haematological
assessment of HIV infected Africans, before
the commencement of highly active
antiretroviral therapy. Observation from this
study constitutes further evidence of the
need for physicians caring for HIV/AIDS
patients to update information required to
make rational  decisions concerning
haematological complications of HIV/AIDS to
ensure that mortality and morbidity are
minimized and quality of life and medical
cost are optimized.
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