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INTRODUCTION 

Human immunodeficiency virus (HIV) infection is 

frequently associated with hematological abnormalities 

such as anaemia.1 In most of the anemia prevalence 

studies, where HIV infection was evaluated as possible 

risk factor, HIV infection was independent and strong 

risk factor for anaemia.1,2 Anaemia in pregnancy has 

remained one of the public health challenges to safe 

motherhood in developing parts of Africa despite the 

considerable improvement in health-care-delivery 

services.2 The maternal and fetal morbidity and mortality 

associated with anemia in pregnancy especially in the 

HIV setting have been long established.1,2  
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Maternal complications of anemia include poor weight 

gain, decreased immune response and work capacity, 

preterm labor, dysfunctional labor, puerperal sepsis, sub-

involution of uterus, lactation failure.2-4 Severe anemia in 

pregnancy may result in circulatory changes that are 

associated with increased risk of heart failure.2 During 

labor, women with severe anemia are less able to cope 

with even moderate blood loss resulting in post-partum 

hemorrhage which is among the leading causes of 

maternal mortality in developing Africa.2,3 For the fetus, 

severe maternal anemia may result in intrauterine growth 

restriction, low birth weight, poor APGAR score and 

stillbirth.2,4,5 

In Sub-saharan Africa, causes of anemia in pregnancy are 

multifactorial including dietary deficiency of iron, 

vitamin B12, and folate. Others include malaria, acute 

and chronic infections and haemoglobinopathies.6 

HIV/AIDS, in the category of chronic infections, is 

regarded as strong risk factor for anemia in pregnancy.7 

Of the world’s estimated 33.3 million people infected 

with HIV as at 2009, 68% (22.5 million) resides in sub-

Saharan Africa.8 

 A relationship between HIV sero-positivity and 

decreased hemoglobin (Hb) concentration in pregnancy 

has been suggested in some studies, and inclusion of HIV 

screening in differential diagnosis of anemia is 

recomended.2 The etiology of anemia in HIV infection 

may include low production of red blood cells, increased 

red cell destruction, or ineffective red blood cell 

production; 4 laboratory features are compatible with 

anemia of chronic disease with low reticulocyte count, 

normocytic and normochromic red blood cells with iron 

normal stores and cytokine mediated poor erythropoietin 

response.9  The prevalence of anemia in HIV Infection is 

about 30% in patients with asymptomatic HIV and ranges 

from 75-80% in those with clinical AIDS.10 

Studies suggest that use of highly active antiretroviral 

therapy (HAART) is associated with an increase in 

hemoglobin concentrations and thus decrease in 

prevalence of anemia.2,11 

It has been noted that, in HIV patients, sufficient 

treatment of anemia is not always considered in 

developing countries, as most notice is given to HIV 

infection and frequent complications such as 

opportunistic infections.2 The world health organization 

(WHO) defined anemia in pregnancy as hemoglobin 

concentration less than 11.0 g/dl.12 (The hemodynamic 

changes in pregnancy that involve a higher physiological 

increase in plasma volume relative to red cell mass create 

a physiological anemia of pregnancy; hence cut-off point 

for anemia in pregnancy is slightly lower than that of the 

general population).6 Moderate anemia is defined as 

hemoglobin concentration greater than or equal to 7.0 

g/dl but less than 11g/dl, and severe anemia as 

hemoglobin concentration of less than 7.0 g/dl.12  

For practical purposes, in our environment, most 

pregnant women “do very well”, and pregnancy outcome 

is good (all things being equal) with estimated 

hemoglobin concentration of 10g/dl and above.13 This 

relative low hemoglobin concentration may not be 

unconnected to the high prevalence of the unfortunate 

“trios” of poverty, ignorance and disease (all being 

indirect causes of anemia) resulting in low baseline 

hemoglobin making most “healthy” African women fall 

below the WHO cut- off for anemia. Hence, in most parts 

of Africa, hemoglobin level of less than 10 g/dl is used by 

many clinicians as indication of anemia in pregnancy.13 

Lawson was among the pioneers of this thought.14,15 It 

has, however, been advised that the WHO definition 

should be applied for diagnosing anemia in the 

developing countries.16 

Although the WHO cut off [Hb<11g/dl] for anemia in 

pregnancy is advocated as standard, a cut of (Hb<10g/dl) 

for anemia was used in this study to make it more 

relevant in our environment as advocated by popular 

scholars. 

Some studies have shown significantly higher prevalence 

of anemia among HIV positive pregnant women than 

among their negative counterparts.1,2 The prevalence 

varies widely from studies carried in different 

geopolitical zones of the country.17-21 No such studies, to 

the author’s best knowledge, had been done in the in our 

center before. It was therefore important to assess and 

document the prevalence of anemia, and the relationship 

of these variables to anemia in HIV positive pregnant 

women.  It is therefore, the objective of this study to add 

to the existing literature on the ways to inform and 

improve better management of this condition.  

METHODS 

Study design  

It was a clinic-based cross- sectional study  

Study location 

The study area was in federal medical centre (FMC) 

Owerri which is a tertiary health institution situated in 

Owerri, the capital city of Imo State, Nigeria. The 

institution has an established Obstetrics and Gynecology 

Department with PMTCT program supported by Center 

for clinical care and clinical research of nigeria (CCCRN) 

project. 

Study period 

This was carried out from June 2016 to December 2017 
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Selection criteria  

Consecutive HIV positive and negative pregnant women 

who presented for antenatal care at the hospital that gave 

consent to participate in the study were recruited until the 

sample size was reached, however, HIV positive/negative 

pregnant women with sickle cell anemia and other known 

hemoglobinopathies, HIV positive/negative pregnant 

women with known chronic organ (kidney, liver, heart) 

diseases, malignancies or parasitic infestations, HIV 

positive/negative pregnant women who had blood 

transfusion in the past three months and HIV 

positive/negative pregnant women who did not want to 

participate in the study were excluded 

Sample size determination 

The sample size was determined using the following 

formula. 

N = Z2Pq 

         d2 

Where, N= the desired sample size 

Z= the standard normal deviation usually set at 1.96, 

corresponding to 95% (0.95) confidence limit read from 

standardized distribution table. 

P= Estimated prevalence was 11.5% (HIV antibody sero-

prevalence among pregnant women at booking in Orlu, 

Southeast Nigeria)17 

Q= 1-P 

d= the degree of accuracy, usually set at 5% (0.05) 

For this study 

N= 1.962×0.115×0.885 

                (0.05)2               

To take care of the defect due to study design and 

increase the power of study, the minimum sample size 

was rounded off to 175. Same number of HIV negative 

pregnant women were included making a total of 350. 

The procedures were explained to all subjects and a 

written consent obtained from them. One hundred and 

seventy-five (175) HIV positive pregnant women, and 

equal number of HIV negative pregnant women 

(controls), making a total of 350 subjects were studied 

and they were guided to fill out questionnaire on biodata. 

Social classes were assigned to the women using 

partner’s occupation and educational status of the women 

according the scoring system designed by Olusanya et al. 

for Nigeria and other African countries.22 Data were 

collected from the questionnaire and the laboratory. It 

was done in collaboration with the midwives/nurses who 

were trained in voluntary counseling and testing (VCT) 

and the laboratory staff of the hospital and center for 

clinical care and clinical research of Nigeria (CCCRN) 

project. The laboratory investigations were done at the 

CCCRN laboratory of the hospital. Other research 

assistants including nurses, resident doctors and 

laboratory staff were equally trained to participate in the 

study. 

Investigations and drugs were taken care of by the 

CCCRN project in the institution. Pregnant women who 

presented to the antenatal clinic for booking routinely had 

voluntary counseling and testing using the opt-out 

technique. Laboratory staff made use of serial algorithm 

using Determine and Stat-pak (and Unigold as tiebreaker 

where necessary) to screen HIV status of the women. 

enzyme-linked immunosorbent essay (ELIZA) was for 

confirmation of the newly diagnosed women. Confirmed 

HIV positive pregnant women from the screening who 

met the inclusion criteria were enrolled for the study. 

Pregnant HIV positive women who presented to the 

antenatal clinic for booking with the evidence of their 

status were also included. HIV negative women attending 

the antenatal clinic who fulfilled the inclusion criteria 

served as controls. 

History was taken and physical examination done for 

every patient to rule out confounding factors for those 

who were included in the study. Fecal and blood sample 

collection and analysis were also carried out on them. 

Confirmed positive cases of parasitic infestations and 

hemoglobinopathies were recorded but excluded from 

study. Given the multi-factorial nature of anemia, the 

rationale was to rule out anemia associated with these 

conditions.  

Routine investigations done for all the pregnant women 

were also done for these patients. These investigations 

included:  hemoglobin (Hb) concentration, blood 

grouping and rhesus blood typing, hemoglobin 

genotyping, venereal disease research laboratory (VDRL) 

test and urinalysis. Additional investigation requested for 

HIV positive women included white cell (WBC) count 

and differentials, the blood film, CD4+count, liver 

function test (LFT) and stool microscopy. Those with 

severe liver and/or kidney function derangement were 

excluded from the study.  

Hemoglobin (Hb) concentration was used to determine 

level of anemia because of its reliability, relatively easy 

and inexpensive and is the most reliable indicator of 

anemia. Further, Hb concentration is considered the most 

reliable indicator of anemia at the population level.5 

The researcher and the assistants collected blood samples 

with a 5mililitre plastic syringe from a prominent vein in 

the forearm of participants after applying tourniquet 

distal to the collection point which is cleaned with cotton 

wool soaked in methylated spirit before collection. About 

3mililitre of blood sample was emptied from the syringe 

(after removing the needle) in an ethylene diaminetetra 

= 156.40 
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acetic acid (EDTA) plastic containers and sent to the 

CCCRN laboratory for analysis. The hemoglobin 

estimation was done by a power-operated quality 

controlled 3-part differential auto analyzer, sysmex KX-

21N (made in Germany). The machine is known to have 

close to 100% sensitivity and specificity. It was manned 

by competent laboratory personnel, and the researcher 

was trained to participate in sample analysis.  The CD4+ 

count was carried out by a power-operated quality-

controlled cy flow counter 1 (made in Germany) with 

close to 100% accuracy, and manned by competent 

personnel with participation of the researcher. 

Although the WHO cut off [Hb<11g/dl] for anemia in 

pregnancy is advocated as standard, a cut of (Hb<10g/dl) 

for anemia was used in this study to make it more 

relevant in our environment as advocated by popular 

scholars. 

Ethical consideration 

Before the study commenced an initial proposal was 

presented to the research and ethical committee of the 

institution for approval. Informed consent was obtained 

from the subjects before enlisting them in the study. The 

participants retained absolute right and freedom to 

decline or withdraw from participating from the study at 

any time with no consequences to them. They were 

assured that opting out would not compromise the quality 

of care they received from the antenatal clinic. The study 

was carried out in strict confidentiality as participants and 

their samples were identified by initials and serial 

numbers on their questionnaires, laboratory forms and 

specimen containers.   Those that participated in the study 

had the advantage of early diagnosis of anemia if present 

and benefited from early intervention and prevention of 

consequences of anemia in the index pregnancy.  

Statistical analysis 

 Data were computed and analyzed using computer 

software package for social sciences version 20 (SPSS, 

Inc. USA). Descriptive statistics (mean, standard 

deviation, percentages etc.) were determined for 

continuous variables.   

Pearson chi square tests; a non-parametric inferential 

statistic was used to determine significant association for 

dichotomous variables. The following parameters were 

evaluated in terms of their association with hemoglobin 

level: demographic characteristics, CD4 count, 

use/duration of use of highly active anti-retroviral therapy 

(HAART). The results were presented using tables and 

charts. P values<0.05 at 95% confidence interval are 

considered statistically significant. Correlations were 

determined where applicable. Determinants of interest 

were subjected to binary logistic regression to ascertain 

the statistically significant ones which were subsequently 

subjected to multiple logistic regressions to determine the 

possible risk factor (s) for anemia. Results were reported 

as odds ratio and correlation coefficient. 

RESULTS 

One hundred and seventy-five (175) HIV positive 

pregnant women, and equal number of HIV negative 

pregnant women (controls), making a total of 350 

subjects were studied.  

Social class and gestational age at booking were found to 

have significant associations with anemia but not so in a 

multivariate regression as shown in Tables 1. There was a 

statistically significant negative correlation. 

Table 1: Socio-demographic variables. 

Parameters 
HIV 

positive 

HIV 

Negative 

Age (in years) 

20-24 0 (0.0) 10 (5.7) 

25-29 11 (6.3) 32 (18.3) 

30-34 38 (21.7) 40 (22.9) 

35-39 83 (47.4) 83 (47.8) 

≥40 43 (24.6) 10 (5.7) 

Total 175 (100.0) 175 (100.0) 

Parity   

Primigravida 23 (13.1) 10 (5.7) 

Primipara 49 (28.0) 10 (5.7) 

Multpara 95 (54.3) 143 (81.7) 

Grandmultipara 8 (4.6) 12 (6.9) 

Total 175 (100.0) 175 (100.0) 

Gestational age at booking 

1st trimester 55 (31.4) 20 (11.4) 

2nd trimester 80 (45.7) 94 (53.7) 

3rd trimester 40 (22.9) 61 (34.9) 

Total 175 (100.0) 175 (100.0) 

Social class 

Upper 6 (3.4) 11 (6.3) 

Middle 71 (40.6) 68 (38.9) 

Lower 98 (56) 96 (54.9) 

Total 175 (100.0) 175 (100.0) 

The mean age was 31.54±4.1 years and 29.03±5.0 for 

HIV positive and negative group respectively. Mean 

gestational age at booking were 20.41±8.61 weeks for 

HIV positive, and 22.37±7.4weeks for HIV negative 

groups. The HIV positive group had a mean parity of 

2.02±1.5, and 2.56±1.2 was that of the HIV negative 

group; they are shown on Table 1. The mean hemoglobin 

statuses at booking among HIV positive and HIV 

negative pregnant women were 9.92±1.8 g/dl and 

10.6±1.1 g/dl respectively. The mean CD4+ at booking 

for HIV positive group was 478±251 per microliter. 
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Continued. 

The overall prevalence of anemia irrespective of HIV 

status using the cut off points Hb<11 g/dl and Hb<10 g/dl   

were 36.6% and 65.7% respectively; anemia prevalence 

among HIV positive and negative using Hb<11 g/dl   as 

cut off point were 73.7and 57.3% respectively   and 44 

and 28.1% respectively using Hb<10 g/dl (Table 2). 

Table 2: Anemia severity and analysis. 

Parameters HIV positive 

Overall anemia prevalence irrespective of HIV status 

Hb<11 g/dl                      230 (63.7%) 

Hb<10 g/dl                      128 (36.6%) 

Anaemia Prevalence in HIV Positive Subjects 

Hb<11 g/dl                         129 (73.7%) 

Hb<10 g/dl                           78 (44.6%) 

Anemia prevalence in HIV negative subjects 

Hb<11 g/dl                        101 (57.3%) 

Hb<10 g/dl                     50 (28.1%) 

Anaemia severity and HIV status (Hares et al.) 

Anemia/Hb                                      HIV positive        HIV negative 

Mild (8-10 g/dl)                             64 (82.1%)      50 (100%) 

Moderate (6.5-8 g/dl)                        4 (5.1%)          0 (0%) 

Severe (< 6.5 g/dl)                         10 (12%)        0 (0%) 

Total 78 (100%) 50 (100%) 

 The overall prevalence of anemia irrespective of HIV 

status was 36.6% as in reflected in (Figure 1). The 

prevalence of anemia in HIV positive pregnant women 

was 44.6% and 28.6% in HIV negative group. There was 

statistically significant relationship between anemia and 

HIV status (p=0.002). These were reflected in (Figure 2). 

Anemia prevalence was 81.7% among subjects with 

CD4+count of less than 200 per microliter compared to 

67.8% among those with CD4+ count of 200-499 per 

microliter, and 63.8% in those with 500per microliter and 

above as shown in (Figure 2). 

Most of the patients, 146 (83.4%), were on HAART at 

booking (It was not ethically feasible to keep some HIV 

positive pregnant women from HAART for the purpose 

of the study, considering the already known benefit of 

HAART both to the baby, mother and partner in HIV 

positive pregnant subjects). However, a cross tabulation 

of hemoglobin status and duration of use of HAART did 

not show any statistically significant relationship 

(X2=0.562, P=0.454). 

Social class and gestational age at booking were found to 

have significant associations with anemia but not so in a 

multivariate regression as shown in (Table 3). 

There was a statistically significant negative correlation 

between anemia at booking and CD4+ count (r=0.0178, 

p=0.018). 

In a multivariate regression between anemia and possible 

determinants, only CD4+ count was an independent risk 

factor as shown in (Table 4).  

Table 3: Binary logistic regression analysis between anemia and variables. 

Variable P value Crude odds ratio  95% Confidence interval 

Parity  

Primigravida 
0.07 

1.  
0.234-1.345 

Multigravida 1.64  

Social class 

Upper 

0.002 

1   

Middle 1.232  1.243-1.257 

Lower 2.543  1.328-2.432 

Gestational age at booking (weeks)  

< 28  1  
1.023-1.487 

>28 0.002 2.78  

CD4+ (/µL) 

< 200 
0.001 

3.002  
1.001-1.003 

>200 1  

HAART 

Yes 
0.004 

1  
0.034-0.458 

No 2.759  

Table 4: Multivariate analysis of anemia and identified risk factors. 

Variable P-value Adjusted odds ratio  95% Confidence interval 

Social class 

Upper 

0.077 

1   

Middle 1.278  0.243-1.257 

Lower 2.124  1.628-3.432 



Eze IO et al. Int J Reprod Contracept Obstet Gynecol. 2020 Dec;9(12):4825-4833 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                   Volume 9 · Issue 12    Page 4830 

Variable P-value Adjusted odds ratio  95% Confidence interval 

Gestational age at booking (weeks) 

< 28 
0.06 

1  
0.523-1.987 

>28 2.26  

CD4+ (/µl) 

< 200 
0.001 

3.802  
1.001-1.003 

>200 1  

HAART 

Yes 0.064 1  
0.014-2.458 

No  2.459  

 

 

Figure 1: Overall prevalence of anemia irrespective of 

HIV status depending on the hemoglobin status used. 

 

Figure 2: Retroviral status and anemia prevalence in 

subjects (X2=9.657, p=0.002). 

DISCUSSION 

The overall prevalence of anemia irrespective of HIV 

status was 36.6%. This is higher compared to prevalence 

rate of 27.6% found in Jos Northern Nigeria, in a similar 

study by Ohihoinet al.20 This can partly be explained by 

the geographical disparity between the two study settings. 

Jos is located in a much higher altitude than Owerri. High 

altitude is said be associated with a relative compensatory 

higher hemoglobin concentration due to relative lower 

oxygen tension.23 It could also be due to differences in 

methodology and/or tools used in determination of 

anemia in the two studies. It is, however, not lower than 

anemia prevalence of 66.5% among HIV positive 

pregnant population in Orlu 17 (a neighboring town to 

Owerri), and 62.6% in port harcourt southern Nigeria.24 

High prevalence of anemia among pregnant women in 

developing parts of Africa is often noted in most studies 

where hemoglobin concentration of<11g/dl (WHO 

standard) was used as cut for anemia in pregnancy.  This 

is evident in the studies above that<11g/dl was used as 

cut off for anemia. This   may not be unconnected to the 

high prevalence of the unfortunate “trios” of poverty, 

ignorance and disease (all being indirect causes of 

anemia) resulting in low baseline hemoglobin making 

most “healthy” African women fall below the WHO cut- 

off for anemia. Hence, in most parts of Africa, 

hemoglobin level of less than 10g/dl is used by many 

clinicians as indication of anemia in pregnancy.13 Lawson 

was among the pioneers of this thought.14,15 However it 

has been advised that the WHO definition should be 

applied for diagnosing anemia in the developing 

countries.16 

In this study, the overall high prevalence of anemia at 

booking can also be partly explained by the fact that most 

of the subjects booked at mid trimester when the 

physiological dilution anemia of pregnancy is said to be 

at the peak.6 

However, booking after 28 weeks’ gestational age (GA) 

was associated with higher risk of anemia in HIV positive 

pregnant women than booking before 28 weeks GA. This 

is may be explained by the assumption that those who 

booked earlier may have a more health- seeking 

behaviors, and more likely to adhere to measures of 

anemia prevention in pregnancy.  

The prevalence of anemia among HIV positive pregnant 

women was 44.6% and 28.6% in HIV negative group, 

and this was statistically significant. This is much lower 

compared to 75.5% prevalence rate found in Orlu, and   

88.5% prevalence in Uyo (south south, Nigeria), as well 

as 83% reported in Tanzania it is, however,  higher than 

33.7% recorded in Jos, North central, Nigeria.17,18,23 The 

overall higher prevalence of anemia in HIV positive 

individuals compared to their HIV negative counterparts 

can be explained by changes in cytokine production (in 

HIV infected individuals) with subsequent effects on 

hematopoiesis, decreased erythropoietin 
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concentration.2,4,26 Opportunistic infections such as 

mycobacterium avium complex and parvo virus B-19, 

and administration of some antiretroviral agents such as 

Zidovudine, Ganciglovir.25  

Anemia prevalence was very high in HIV subjects with 

comorbid conditions. These may reflect the association of 

the comorbid conditions to HIV/AIDS severity.2,26 

There was no significant difference in mild anemia 

prevalence between the HIV positive and negative 

subjects. Moderate and severe anemia were found only in 

the HIV positive group. This may imply that HIV 

infection is a risk factor for moderate and severe anemia.  

Social class and gestational age at booking were 

important risk factors for anemia among HIV positive 

pregnant women but were not significant in multivariate 

analysis. These findings are similar to that in Jos among 

HIV positive pregnant women.20 It may be explained by 

the fact that gestational age at booking and social class 

does not influence the pathogenesis of anemia in HIV 

positive pregnant individuals.20 

There was a statistically significant correlation between 

anemia in HIV positive pregnant women and CD4+ 

count. An inverse relationship was noted between anemia 

and CD4+ count. This corroborates the findings by 

Ferede and Wondimeneh in Northwest Ethiopia and that 

of Wills et al but not that of Ohihoin and associates in 

Jos.1,20,27 Low CD4+ count (<200 per microliter) and non-

use of HAART were found statistically significant by 

binary logistic regression but when both were subjected 

to multiple logistic regression, only low CD4+ count was 

significant. This is in keeping with the fact that CD4+ 

counts is a major disease marker in HIV positive patients 

as it reflects the immune status of the patients and as such 

used as AIDS defining immunological condition when 

value is less than 200 per microliter.2 Thus, it is 

interesting to note that the prevalence of anemia among 

HIV negative control (28.6%) is lower than 44.2% found 

among HIV positive subjects even with CD4+ count of 

500 per microliter and above. This underscores the fact 

that prevention of HIV infection among women of 

reproductive age is paramount in reducing the high 

prevalence of anemia among this population in our 

environment. 

Binary logistic regression analysis between anemia and 

non-use of HAART was found statistically significant but 

not so in multiple logistic regressions. This could be 

explained by the fact that use of highly active 

antiretroviral therapy (HAART) in treatment of HIV 

infected patients has been shown to reduce viral load, 

improve CD4+ count, and hence reduce anemia risk in 

HIV positive subjects.1Anaemia was found in 75% of 

those who had been on HAART for less than a year 

compared to 72.8% in subjects that had been on HAART 

for one year and above but this was not statistically 

significant (p=0.826). However, this finding can be 

explained by the fact that majority of the HIV positive 

pregnant patients studied (83.4%) were already on 

HAART at booking. A more valid test of the effect of 

use/non-use of HAART/duration of use on anemia among 

HIV positive pregnant subjects could be obtained by a 

comparative longitudinal cohort study where statistically 

determined equal groups of HIV positive subjects are 

exposed to HAART and the other group placed on 

placebo are followed up to see which group develops 

anemia, all things being equal. This may not be ethically 

permissible. However, the benefits of use of HAART in 

suppressing viral replication, improving immunity, 

general health and hemoglobin status of HIV patients 

have been established by some studies.28-30 

CONCLUSION 

This study has shown a statistically significant 

relationship between HIV infection and anemia in 

pregnancy. HIV infection is significantly associated 

moderate and severe anemia in pregnancy. Anemia 

prevalence was very high in HIV subjects with comorbid 

conditions. There was inverse relationship between CD4+ 

count and anemia. Low CD4+ count and non-use of 

HAART at booking were important determinants of 

anemia among the HIV positive pregnant population. 

However, by multivariate analysis, only low CD4+ at 

booking was identified as independent determinant of 

anemia among HIV positive pregnant women in the 

study. 

Recommendations 

Prevention of HIV infection among women of 

reproductive age is paramount in reducing the prevalence 

of moderate and severe anemia among the pregnant 

women in our environment. This is because even with 

good management and high CD4+ count (>500/Ul), the 

anemia prevalence was still higher than that in HIV 

negative control. However, good management (including 

the use of HAART) of those already infected is a good 

practice as it certainly improves the patient 

immunological status (CD4+ count), reduces the 

comorbid conditions and the risk of anemia among HIV 

positive pregnant women. It is important, therefore, that 

the current option B+ that recommends HAART for all 

HIV positive persons on diagnosis and sustained for life 

should be implemented by the government and donor 

agencies especially for women of reproductive age 

despite its challenges. 
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