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Abstract:

Objective: Anaemia is a significant complication of human immunodeficiency infection, causing life-threatening symptoms
and impairing quality of life. This study aimed to assess the prevalence, severity and associations of anaemia, with cluster
of differentiation 4 (CD4+) cell count and use of highly active antiretroviral therapy (HAART), in human immunodeficiency
virus-infected patients.

Material and Methods: Haemoglobin concentration, CD4+ count, HAART use and other factors were assessed in 372,
adult HIV-infected out-patients; enrolled at a tertiary hospital in South-Eastern Nigeria. Anaemia was defined according
to World Health Organisation criteria. Independent predictors were determined using bivariate analysis and enter method
logistic regression analysis, at a p-value<0.050.

Results: Prevalence of anaemia was 76.3% overall; 79.9% in females and 67.6% in males. Median CD4+ cell count was
609.50 (interquartile range 379) cells per microlitre (cells/ul). Females were more likely to be anaemic than males [odds

ratio (OR)=1.88, 95% confidence interval (Cl) 1.07, 3.31; p-value=0.011]. Furthermore, the odds of being anaemic were
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higher in participants 50 years or older (OR 3.79, 95% Cl 1.36, 10.55; p-value=0.023). A CD4+ count <200 cells/ul. Not

being on cotrimoxazole preventive therapy and a low monthly household income were associated with higher odds of

anaemia. Tenofovir- and abacavir-based regimens were associated with lower odds of anaemia compared to zidovudine.

Conclusion: Gender and the age of patients were independent predictors of anaemia. Pre-treatment screening, and

close follow-up monitoring for anaemia as well as increased access to less haematotoxic HAART regimens are needed.

Keywords: anaemia, CD4+ count, HAART, HIV care, HIV patients, Nigeria

Introduction

Anaemia refers to an insufficient number and
oxygen-carrying capacity of red blood cells to meet
the body’s physiologic demands; often accompanied by
diminished haemoglobin levels or altered red blood cell
morphology.”2 Human immunodeficiency virus (HIV) infection
is a spectrum of disorders ranging from primary infection,
through an asymptomatic infected state, to advanced
disease characterized by opportunistic infections and
neoplasms.® Anaemia is the most common haematological
abnormality in HIV-infected patients; even among those
who are on highly active antiretroviral therapy (HAART),*
causing accelerated disease progression to acquired
immunodeficiency syndrome (AIDS) and increased
mortality.>® The pathogenesis of anaemia in HIV infected
patients may involve four basic mechanisms: blood loss from
opportunistic infections, decreased erythrocyte production,
increased erythrocyte destruction and ineffective erythrocyte
production from iron and other nutritional deficiencies.”®

The risk of mortality in HIV infected individuals
increases with the severity of anaemia, irrespective of
differences in patient populations, treatment regimens and
definitions of anaemia.”" The World Health Organisation
(WHQO) designated unexplained severe anaemia with
haemoglobin values below 8.0 grams per deciliter (g/dL)
as a HIV clinical stage Il defining condition.”” Anaemia
prevalence HIV-infected patients displays wide, global
variations; ranging from 1.2% to 95.0% depending on the

13,14

clinical setting. ™" A prevalence of about 35.0% among HIV-
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infected patients in Europe and North America has been
reported’®, while among HIV/AIDS patients in sub-Saharan
Africa, it ranges from 45.0% to 87.0%."° Additionally, it is
highly prevalent in Nigeria, with regional variation ranging
from 57.5% to 67.4%."*°

Anaemia in HIV infected people is associated with
depletion of cluster of differentiation 4 (CD4+) T-lymphocytes
and decreased response to HAART, with more than
70.0% of anaemic HIV infected people requiring blood
transfusions.”®”' CD4+ cell counts as low as <200 cells/jl
has been independently associated with an increased risk
of anaemia.”” Although another study did however not find a
significant association between CD4+ count and anaemia.?
HAART may ameliorate the effects of HIV-related anaemia
in an indirect manner, by decreasing the HIV viral load
and stimulating hematopoietic cell growth. However some
antiretroviral drugs; such as nucleoside analogue, reverse
transcriptase inhibitors; particularly zidovudine which may
cause or worsen existing anaemia."”

Anaemia has an enormous impact on the quality of

61420 Treatment of HIV-related

life of HIV infected patients.
anaemia with HAART has several benefits, including the
improvement in functional status and energy levels, reduced
fatigue and overall improvement in the quality of life.” This
underscores the value of monitoring haemoglobin levels in
HIV infected patients before and following HAART initiation,
and makes the case for routine screening and treatment
of anaemia in HIV patients on HAART." In view of this,

this study aimed to assess the prevalence of anaemia and
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determine its relationship with CD4+ cell counts, and use of
HAART in HIV infected patients assessing care in a tertiary

health facility in south-eastern Nigeria.

Material and Methods

This study was conducted at Nnamdi Azikiwe
University Teaching Hospital (NAUTH), a multi-specialty
tertiary health facility located in Nnewi, a commercial
city located 37 km from Awka; the capital city of
Anambra state, South-Eastern Nigeria. The hospital
provides comprehensive HIV treatment and care to all
ages of HIV-infected individuals through its out-patient
antiretroviral therapy (ART) clinics. The adult ART clinic
sees approximately 2,200 patients per month, an average
of 110 patients daily and consultations run every day; with
the exception of Saturdays and Sundays.

Ethics approval was granted by the Nnamdi Azikiwe
University Teaching Hospital Ethics Committee (NAUTH/
CS/66/VOL 9/96), and the study was conducted in
accordance with the ethical standards of the committee
and the Declaration of Helsinki.

This was a cross-sectional study, conducted from
May, 2018 to July, 2019. Our study participants were adults
aged 18 years and older, who had been confirmed HIV-
positive by Western blot following rapid screening, using
HIV STAT-PAK. Only individuals enrolled for care as out-
patients at the Adult ART clinic NAUTH, Nnewi at the time
of the study were included; irrespective of whether they
were on HAART or not. However, we excluded hospitalised
patients, patients who had received a blood transfusion
within 3 months preceding the study, pregnant and lactating
women, patients who had other known chronic diseases;
such as, chronic kidney disease, sickle cell disease or
thalassemia as well as critically ill patients. Employing
the Cochran formula®, a minimum sample size of 337.6
was calculated, based on the standard normal deviate

corresponding to the two-sided 95% confidence level (Zi—q
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=1.96), estimated prevalence of anaemia in HIV-infected
patients in Nigeria of 67.4%'®, and a degree of precision of
5.0%. Taking into consideration a possible non-response
rate of at least 10.0%, the sample size was adjusted to a
final value of 376 participants.

Based on a monthly patient load of 2200, study
participants were recruited using a systematic random
sampling method, at a sampling interval of 18 over a three-
month period. Using the clinic daily attendance register as
the sampling frame, the first patient to be recruited every day
was determined by balloting for a number between one and
eighteen. Subsequently, every 18" patient on the sampling
frame was recruited. Six participants were recruited every
day until the required sample size was reached. A total of
6,350, adult HIV infected patients visited the adult ART clinic
during the 3-month recruitment period from 15" of May to
18" of August, 2017; out of which 376 study participants
were enrolled.

Patients in the clinic waiting area were addressed
each day on the purpose and benefits of the study, and
those who met the inclusion criteria and agreed to participate
provided written informed consent. A semi-structured
questionnaire was used to collect demographic and clinical
data from the participants, and from their medical records by
trained research assistants. Participants were also physically
examined for pallor, jaundice, respiratory rate, pulse rate
and the findings were recorded.

Participants’ weights were measured using an
electronic scale (SECA 803). Before every measurement,
zero calibration of the scale was done. Each participant was
weighed wearing only light clothing and without shoes, and
the measurement was recorded to the nearest 0.1 kilogram.
Height was measured using a stadiometer (SECA 225).
Participants were measured without shoes while standing
upright with their head positioned in Frankfurt horizontal
plane. They were asked to put their feet together, relax

their shoulders, have their arms by their sides and their
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heels, buttocks, shoulder blades and back of the head
against the vertical board of the stadiometer. With the
headboard lowered to the top of the participant’s head, the
measurement was recorded to the nearest 0.1 cm.

Blood samples were collected for determination of
haemoglobin concentration and CD4+ count. The antecubital
fossa of the right or left upper limb of each participant was
aseptically cleaned using a cotton swab and methylated
spirits. A total of five millilitres of venous blood was collected
into a sterile vacutainer with Ethylene-Diamine-Tetra-Acetic
acid anticoagulant. Two milliliters of blood was used for
haemoglobin concentration and three milliliters for CD4+
cell count.

The cynamethaemoglobin method was used in
determining haemoglobin concentration, and carried out in
a spectrophotometer 20D (manufactured by Techmel and
Techmel, The United States of America) at wavelength of
540 nanometres. Haemoglobin levels were calculated using
the cyanmethaemoglobin standard curve.® Quality control
of the haemoglobin concentration results was ensured by
daily testing of a haemoglobin standard, with a known
concentration, and running the participants’ tests only when
the quality control check was successful. To further ensure
validity of the results, the reading for each participant was
repeated within 3 hours. The mean of both estimations,
per sample was then calculated and taken as the accurate
haemoglobin concentration of the participant.

The blood collected for CD4+ cell count was
kept at room temperature and analysed within 6 hours
of venepuncture using a Partec Gmbh 2011 CyFlow
counter 2 (manufactured by Sysmex Company, Munster
Germany). Internal quality control of the CyFlow counter
was done by daily running of count check beads of a known
concentration, to ensure that the laser was properly aligned
and the analyser was functioning effectively.

Anaemia was defined according to WHO criteria

as: haemoglobin <13.0 g/dL in males and <12.0 g/dL
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in females. This was further categorised as mild anaemia
(11.0-12.9 g/dL in males and 11.0-11.9 g/dL in females);
moderate anaemia (8.0-10.9 g/dL in both males and
females); and severe anaemia (<8.0 g/dL in both males
and females)." The CD4+ cell count was used as the
measure of immune status and categorised into four:
non-significant immunosuppression (>500 cells/ul),
mild immunosuppression (350-499 cells/ul), advanced
immunosuppression (200-349 cells/ul), and severe
immunosuppression (<200 cells/ul)."” Definition of HAART
regimens were in accordance with the Nigerian national
guidelines for HIV prevention, treatment and care.”

Data collected was analysed using the Statistical
Package for Social Sciences software version 23. The
dependent variables were presence and severity of anaemia,
while independent variables included duration of HAART
use, class of HAART, CD4+ cell count, sociodemographic
and clinical characteristics of the participants. Relevant
percentages for categorical variables and mean, or median
for continuous variables were calculated; significance of
associations were determined with Pearson’s chi-square
(X?) test or Fisher's exact test, where appropriate for
bivariate analysis and independent associations, with logistic
regression analysis. Statistical significance was set at a

p-value<0.050.

Results

Three hundred and seventy-two (372) HIV-infective
people were surveyed using interviewer-administered
questionnaires, which were all completed and returned
without errors; giving a response rate of 100%. Out of 376
participants, 268 (71.3%) were females and 108 (28.7%)
were males. The age of the study participants ranged
from 18 to 82 years, with a mean age of 45.5+10.1 years
(48 years for males and 44 years for females). More than
half of them were married (54.8%), while a substantial

proportion were widowed (29.3%). Across the measures
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of socioeconomic status, participants who had secondary
level education made up the highest proportion (44.4%).
More than half (51.1%) were self-employed and 26.9% had
an average monthly household income of 18,000 Naira (or
less); the national minimum wage at the time of the study,
which is equivalent to approximately 50 United States dollars

(Table 1).

Table 1 Sociodemographic characteristics of 376 adult
human immunodeficiency virus positive patients
receiving care at Nnamdi Azikiwe University

Teaching Hospital Nnewi, South-Eastern Nigeria

Variable Number %
Age (years)
18-30 20 5.3
31-49 221 58.8
=50 135 35.9
Mean (S.D.) 45.5 (10.1)
Sex of the patient
Males 108 28.7
Females 268 71.3
Marital status
Never married 37 9.8
Married 206 54.8
Separated/divorced 23 6.1
Widowed 110 29.3
Educational level
No formal education 16 4.3
Primary education 138 36.7
Secondary education 167 44.4
Tertiary education 55 14.6
Employment status
Full-time employee 41 10.9
Part-time employee 18 4.8
Self-employed 192 51.1
Unemployed 114 30.3
Retired 1 2.9
Monthly household income (Naira)
<18,000 101 26.9
>18,000 to <75,000 211 56.1
75,000 to <100,000 22 5.9
>100,000 42 1.2

S.D.=standard deviation
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Figure 1 shows that the dependent variable, anaemia
was present in 287 (76.3%) of the study participants.
Overall, 121 (32.2%) had mild anaemia, 158 (42.0%) had
moderate anaemia and 8 (2.1%) participants had severe

anaemia.

Severe
anaemia
2.1%

No anaemia

Moderate
i 23.7%

a
42.0%

Mild anaemia
32.2%
Figure 1 Prevalence and severity of anaemia in 376, adult
human immunodeficiency virus positive patients

receiving care at Nnamdi Azikiwe University

Teaching Hospital Nnewi, South-Eastern Nigeria

Other clinical characteristics of the study participants
are described in Table 2. Mean haemoglobin level in
anaemic patients was 10.5 [standard deviation (S.D.)
1.3] g/dL and in nonanaemic patients, 14.0 (S.D. 1.7) g/
dL. Almost all the participants had commenced HAART
(98.9%); the majority had been on therapy for more than
five years (74.2%) and the most common regimen used was
zidovudine-based (52.2%). More than two-thirds (65.2%)
were not on cotrimoxazole preventive therapy (CPT). The

minimum CD4+ count was 23 cells/ul, the maximum was
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2,108 cells/ul and the median 610 (interquartile range was
434-813) cells/ul. Only 17 participants (4.5%) had CD4+

counts of less than 200 cells/ul.

Table 2 Clinical characteristics and laboratory data of 376,
adult human immunodeficiency virus positive
patients receiving care at Nnamdi Azikiwe
University Teaching Hospital Nnewi, South-Eastern

Nigeria

Variable Number %

Haemoglobin level, Mean+S.D. (g/dl)

Overall 11.31+2.1

Anaemic patients 10.5+1.3

Non-anaemic patients 14.0+1.7

Females 10.9+£1.8

Males 12.4+2.3
HAART status

HAART experienced 372 98.9

HAART naive 4 1.1
Duration on HAART (n=372)

<1 year 19 5.1

>1-5 years 77 20.7

>5 years 276 74.2
HAART regimen

AZT/3TC/NVP 194 52.2

TDF/3TC/EFV 127 34.1

ABC/3TC/EFV 10 2.7

Pl-based, second line 41 1.0
On cotrimoxazole preventive therapy

Yes 131 34.8

No 245 65.2
CD4+ count (cells/ul)

<200 17 4.5

200-349 45 12.0

350-499 64 17.0

=500 250 66.5

Median (IQR) 610 (434-813)
Comorbidity

Yes 71 18.9

No 305 81.1
Body mass index

Underweight 5 1.3

Normal 159 42.3

Overweight 125 33.2

Obese 87 23.1

S.D.=standard deviation, HAART=highly active antiretroviral therapy,
AZT=zidovudine, 3TC=lamivudine, NVP=nevirapine, TDF=tenofovi,
EFV=efavirenz, ABC=abacavir, Pl=protease inhibitor=CD4+, cluster
of differentiation, cells/pl=cells per microliter, IQR=interquartile range
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Table 3 summarizes the distribution of anaemia
categorised by the patients’ characteristics. Prevalence of
anaemia was 79.9% in the females and 67.6% in the males,
while 20.1% of the females and 32.4% of the males were
non-anaemic (X°=6.402; p-value=0.011). The proportions
of anaemic individuals were significantly higher among
those aged 31-49 years and 50 years and older (78.7%
and 76.3% respectively), compared to patients aged 18-30
years, 50.0%; (Fisher’s exact test=7.501, p-value=0.023).
Proportions of anaemic patients were similar; irrespective
of the duration that they had been on HAART. Higher
proportions of anaemic patients were found among those
on zidovudine-based regimen compared to other regimens,
patients who had CD4+ counts lower than 200 cells/ul
compared to those with higher CD4+ counts, patients who
were not on CPT as well as patients who had an abnormal
body mass index.

We went further to conduct logistic regression,
using the enter method to determine the independent
relationships of different factors with anaemia. Table 4
details the bivariate analysis with crude odds ratios (COR),
and the final multivariate regression model with adjusted
odds ratios (AOR). Several of the patient characteristics
were associated with higher odds of being anaemic on
bivariate analysis. For example, the likelihood of being
anaemic was 90.0% higher in the female study participants
than the males, and this was statistically significant (COR=
1.90, 95% confidence interval (Cl) 1.15, 3.14). A statistically
significant association was also observed between being
older than 30 years and the likelihood of being anaemic.
Those aged 31 to 49 years were almost four times more
likely to be anaemic (COR=3.7, 95% Cl 1.46, 9.42) and
those aged 50 years or older, three times more likely to
be anaemic (COR=3.22, 95% CI 1.23, 8.42), compared to
participants aged 18 to 30 years.

Higher odds of being anaemic was also associated

with having a lesser monthly household income (<18,000
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Table 3 Distribution of anaemia categorised by patient characteristics

Anaemia
Variable Present (n=287) Absent (n=89) p-value
Number % Number %
Sex of patient 0.011
Female 214 79.9 54 201
Male 73 67.6 35 32.4
Age (years) 0.023
18-30 10 50.0 10 50.0
31-49 174 78.7 47 21.3
50 and older 103 76.3 32 28.7
Monthly household income (Naira) 0.551
<18,000 78 77.2 23 22.8
>18,000 to <75,000 163 77.3 48 22.7
75,000 to <100,000 14 63.6 8 36.4
>100,000 32 76.2 10 23.8
Duration on HAART (n=372) 0.810
<1 year 14 73.7 5 26.3
>1-5 years 61 79.2 16 20.8
>5 years 209 75.7 67 24.3
HAART regimen (n=372) 0.373
AZT/3TC/NVP 154 79.4 40 20.6
TDF/3TC/EFV 95 74.8 32 252
ABC/3TC/EFV 7 70.0 3 30.0
Pl-based, second line 28 68.3 13 31.7
CD4+ count (cells/ul) 0.381
=200 272 75.8 87 24.2
<200 15 88.2 2 11.8
On cotrimoxazole preventive therapy 0.129
Yes 94 71.8 37 28.2
No 193 78.8 52 21.2
Body Mass Index 0.272
Normal 115 72.3 44 27.7
Underweight 3 60.0 2 40.0
Overweight 99 79.2 26 20.8
Obese 70 80.5 17 19.5

HAART=highly active antiretroviral therapy, AZT=zidovudine, 3TC=lamivudine, NVP=nevirapine, TDF=tenofovir, EFV=efavirenz, ABC=abacavir,
Pl=protease inhibitor, CD4+=cluster of differentiation, cells/ul=cells per microliter

naira versus =100,000 naira: COR=1.06, 95% CI 0.45, 2.48;
<75,000 naira versus =100,000 naira: COR=1.06, 95% CI
0.49, 2.31). Having a CD4+ count <200 cells/ul was also
associated with higher odds of being anaemic (<200 cells/
pl versus =200 cells/ul: COR=2.40, 95% CI 0.54, 10.70).
Patients not on CPT had 46.0% higher odds of being
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anaemia compared to those on CPT (COR=1.46, 95% CI
0.89, 2.38). Those who had an abnormal body mass index,
either underweight, overweight or were obese also had a
46.0% likelihood of being anaemic, as compared to those
whose body mass index was normal (COR=1.46, 95% CI
0.91, 2.34).
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Table 4 Predictors of anaemia in the logistic regression model

Variable Crude OR Adjusted OR
Sex of patient

Male Ref. Ref.

Female 1.90 (1.15-3.14) 1.88 (1.07-3.31)
Age (years)

18-30 Ref. Ref.

31-49 3.70 (1.46-9.42) 3.78 (1.41-10.13)

50 and older 3.22 (1.23-8.42) 3.79 (1.36-10.55)
Income per month (Naira)

>100,000 Ref. Ref

75,000 to <100,000
>18,000 to <75,000
<18,000

Duration on HAART (n=372)
<1 year
>1-5 years
5 years

HAART regimen (n=372)
AZT/3TC/NVP
TDF/3TC/EFV
ABC/3TC/EFV
Pl-based, second line

CD4+ count (cells/ul)
=200
<200

On cotrimoxazole preventive therapy
Yes
No

Body mass index
Normal
Abnormal

0.55 (0.18-1.68)
1.06 (0.49-2.31)
1.06 (0.45-2.48)

0.43 (0.13-1.38)
0.99 (0.43-2.28)
1.14 (0.46-2.84)

Ref.
1.36 (0.43-4.34)
1.11 (0.39-3.21)

0.99 (0.28-3.51)
0.72 (0.22-2.38)

Ref. Ref.

0.77 (0.45-1.31) 0.78 (0.44-1.38)
0.61 (0.15-2.45) 0.46 (0.10-2.14)
0.56 (0.27-1.18) 0.52 (0.24-1.15)

Ref. Ref.
2.40 (0.54-10.70) 5.41 (1.04-28.18)

Ref. Ref.
1.46 (0.89-2.38) 1.52 (0.89-2.59)

Ref. Ref.
1.46 (0.91-2.34) 1.43 (0.85-2.39)

OR=0dds ratio with 95% confidence interval, Ref.=reference category, HAART=highly active antiretroviral therapy, AZT=zidovudine, 3TC=

lamivudine, NVP=nevirapine, TDF=tenofovir, EFV=efavirenz, ABC=abacavir, Pl=protease inhibitor, CD4+=cluster of differentiation, cells/ul=

cells per microliter

In contrast, the odds of being anaemic were lower
if the patient was on a HAART regimen other than one
based on zidovudine. For instance, patients who were
receiving tenofovir/lamivudine/efavirenz had a 23.0% lower
likelihood of being anaemic (COR=0.77, 95% Cl 0.45, 1.31),
while those receiving abacavir/lamivudine/efavirenz had
even lower odds at 39.0% (COR=0.61, 95% CI 0.15, 2.45).
However, the association between the HAART regimen and
being anaemic was not statistically significant, because the

95% CI spanned the null value.
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Following multivariate logistic regression analysis,
using the enter method, the associations between the
gender of the patient and an older age with the odds
of being anaemic remained statistically significant; after
adjustment for other participant variables (female versus
male: AOR=1.88, 95% CI 1.07, 3.31; 31 to 49 years versus
18 to 30 years: AOR=3.78, 95% CI 1.41, 10.13; 50 years
or older versus 18 to 30 years: AOR=3.79, 95% CI 1.36,
10.55). The odds of being anaemic became accentuated in

participants whose monthly household income was 18,000
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naira and below (AOR=1.14, 95% CI 0.46, 2.84); after
adjustment for other participant variables, but not for the
other income categories. This association was however
not statistically significant. The odds of being anaemic also
became highly accentuated among the patients who had
a CD4+ count of <200 cells/ul, increasing to 5.41 (95% CI
1.04, 28.18) following adjustment for other variables in the

multivariate logistic regression model (Table 4).

Discussion

Anaemia is the most frequent haematological
complication of HIV-1 infection®, and its treatment should
begin with the treatment of the HIV infection as well as
correction of the reversible causes of anaemia present
in any particular patient.” However, the multifactorial
aetiology of anaemia makes it problematic when determining
appropriate treatment.”® This study demonstrates a high
prevalence of anaemia among the study participants;
although, the majority of them had mild to moderate
anaemia. This finding is likely due to the class of HAART
the study participants were on. Over half of the study
participants were on a zidovudine-containing HAART
regimen, which has been linked to anaemia. The overall
prevalence of 76.3% is consistent with results from previous

29,30

studies among HIV-infected patients.”" It is however much

higher than results reported not only by previous studies in

17,19,20 6,14,31,32

Nigeria'"'®®, but also in other countries. Anyabolu'
included HAART-naive HIV patients, while the majority of
the patients in this present study were HAART-experienced
and on zidovudine-containing HAART regimen, which
may account for the difference in results. Prior research
has demonstrated that mild to moderate anaemia is more
common in HIV-positive patients than severe anaemia®®*
and this was confirmed by our study. A study among
HIV-infected persons in South-West Ethiopia reported
that: 72.2% of the participants had mild anaemia, 25.9%

had moderate anaemia and 2.3% had severe anaemia.*
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Meidani et al.?® found that 67.0% of their patients had mild
to moderate anaemia, while 4.0% had severe anaemia.
Similar results were observed in the north western part of
Ethiopia" (severe anaemia, 3.0%) and in Nepal® (severe
anaemia, 3.8%). Ramezani and CoIIeagues13 did not observe
severe anaemia in their study.

We found that females had a higher prevalence
of anaemia than men, and that in fact, gender was an
independent risk factor for anaemia; with the female
participants being 88.0% more likely to have anaemia than
their male counterparts. It is most probably due to blood
loss experienced by females during their monthly menstrual
cycle, and the depletion of iron reserves during pregnancy
and delivery."® Previous research has demonstrated similar
findings.""**%

Age was found to be a significant predictor of being
anaemic in our study; those in the 31-49 years and 50
years and older age groups were 3.5 times more likely
to be anaemic than patients aged 18-30 years. A similar
higher prevalence of anaemia among participants aged 51
years and above was reported in Keffi, Nigeria.”® Anaemia
has been shown to be independently associated with older
aged HIV patients, which is attributed to the increased
risk of chronic disease that comes with old age, which in
addition to HIV increased the risk of anaemia. These are in
addition to increasing erythropoietin resistance as well as
increased pro-inflammatory cytokine expression that occurs
with aging, all contributing to an occurrence of anaemia.”

Results from this study demonstrated that HAART
regimens, other than a zidovudine-based regimen, were
associated with lower odds of anaemia in HIV-positive
patients. However, the association was not statistically
significant; as seen from the 95% CI spanning the null
value. Our inability to demonstrate a statistically significant
relationship may likely be due to the relatively smaller
numbers of patients on other HAART regimens, in

comparison to those on the zidovudine-based regimen.
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Not being on CPT was associated with a higher
risk of being anaemic; although this was not statistically
significant. The use of CPT in HIV infected patients provides
them with some protection against malaria®, a major
cause of anaemia in Nigeria. In contrast, Akilimali et al.®
in Goma, Democratic Republic of Congo (DRC) found that
cotrimoxazole prophylaxis was significantly associated with
persistent anaemia. They attributed their findings to the high
endemicity of anaemia in the DRC in association with the
combined effects of malnutrition, malaria, intestinal parasites
and other factors.*

Previous research has shown CD4+ counts to be

a predictor of anaemia.'®?**

In our study, HIV infected
patients who had CD4+ counts <200 cells/ul were almost
five times more likely to be anaemic than those with higher
CD4+ counts, but this association was not statistically
significant. This may be due to the small proportion of
patients whose CD4+ count was <200 cells/ul (4.5%).
The majority of our patients were on HAART and had high
CD4+ counts, which indicated good adherence to their ARV
medications. Our finding corroborates previous research
that found no significant association between CD4+ count
and anaemia.’®*

This study is limited by its cross-sectional design,
which prevents definite establishment of the temporal
relationship between anaemia and its associated factors.”
Furthermore, because we included only out-patients the
findings may therefore not be generalizable to hospitalised
HIV-infected patients. Also, laboratory assessment of
anaemia was based only on haemoglobin levels in the
blood, without morphological assessment of red blood cells
using peripheral blood films. Morphological classification
of anaemia based on the mean corpuscular volume as
either microcytic, normocytic or macrocytic is valuable in
determining the aetiology of anaemia; especially in cases
of moderate-severe anaemia. Microcytic anaemia is most

commonly caused by iron-deficiency anaemia; other
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important causes include sickle cell disease, thalassaemia
and other haemoglobinopathies. Normocytic anaemia
may reflect early stages of microcytic or macrocytic
anaemia, but is commonly caused by acute blood loss,
chronic inflammation or may be an early manifestation
of a systemic disorder; such as renal disease or cancer.
Macrocytic anaemia is typical of folic acid and/or vitamin B12
deficiency. Other important causes include: alcohol abuse,
liver disease, hypothyroidism, use of certain medications;

such as methotrexate, that inhibit nucleic acid metabolism.*

Conclusion

This study on anaemia, immune status and use
of HAART in HIV infected patients demonstrated a high
prevalence of anaemia among adult HIV infected patients.
The care of this sub-group of the population should therefore
include laboratory screening for anaemia at diagnosis of
HIV infection, and at regular follow-up intervals, so as to
enhance early detection and correction, in order to improve
their quality of life. The study findings also demonstrated that
an older age and being female were significant predictors
of anaemia in HIV infected patients. More than half of the
study participants were on a zidovudine-based regimen,
which was associated with higher odds of having anaemia
compared to other regimens. These findings therefore call
for close monitoring for anaemia; especially in women
who have the added risk that comes with their gender,”
in older patients as well as patients on zidovudine-based
regimens. There is also the need for increased access in
this population to other first-line HAART regimens that are
less toxic to the haematological system; such as, those

based on tenofovir and abacavir.*®
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