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Abstract

Background

HIV-infected pregnant women are particularly more susceptibted deleterious effects pf
malaria infection particularly anaemia. In order to prevent opporicnistections and

malaria, a policy of daily co-trimoxazole prophylaxis withohe tstandard Suphadoxir]

Pyrimethamine intermittent preventive treatment (SP-IPT waoduced to all HIV infected

pregnant women in the year 2011. However, there is limited informatimut the
effectiveness of this policy.

Methods

This was a cross sectional study conducted among HIV-infgcegghant women receivir
co-trimoxazole prophylaxis in eight public health facilities ima&hdoni Municipality from
February to April 2013. Blood was tested for malaria infecaod anaemia (haemoglol
<11 g/dl). Data were collected on the adherence to co-trimoxazgplydaxis and other ris
factors for malaria infection and anaemia. Pearson chi-squatteFtecher’s exact test a
multivariate logistic regression were used in the statistical analysis

Results

This study enrolled 420 HIV infected pregnant women. The prevalenc&lafia infectior
was 4.5%, while that of anaemia was 54%. The proportion of subjebtpeot adherence
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co-trimoxazole was 50.5%. As compared to HIV infected pregnant wonign good



adherence to co-trimoxazole prophylaxis, the poor adherents weee likely to have :
malaria infection (Adjusted Odds Ratio, AOR = 6.81, 95%CIl = 1.35-34.43,002) or
anaemia (AOR = 1.75, 95%CI = 1.03-2.98, P = 0.039). Other risk factors aedowiith
anaemia were advanced WHO clinical stages, current maliaféction and history ¢
episodes of malaria illness during the index pregnancy.
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Conclusion

The prevalence of malaria was low; however, a significant ptiopoof subjects had
anaemia. Good adherence to co-trimoxazole prophylaxis was asdowidlh reduction of
both malaria infection and anaemia among HIV infected pregnant women.
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Background

Combined malaria and HIV infection during pregnancy increasesubeeptibility of the
pregnant women to the negative effects of malaria suggestingheagsstic interaction
between HIV infection and malaria [1,2]. HIV-infected pregnant worhave significant
alterations in immunity to malaria, which render them more vabie to the negative effects
related to malaria infection [3,4]. This population experiences denslis more peripheral
and placental malaria, higher parasite densities, more felmigsses, severe anaemia, and
adverse birth outcomes than HIV uninfected women regardless of the parity [2].

WHO has recommended a daily dose of co-trimoxazole among HIgt@afepregnant
women during the whole pregnancy period in order to prevent opportunigtations and

malaria [5]. Concurrent administration of SP and co-trimoxazoleotsadvised to avoid
adverse reactions [5]. Tanzania had adopted this policy since the 2@11 [6].

Unfortunately, there is limited information about the effectivenesiity co-trimoxazole for
preventing malaria and its deleterious effects particuladgemia among HIV infected
pregnant women.

This study was carried out in a malaria endemic area dbawsd by malaria transmission
throughout the year [7]. In this area, peripheral parasitaemism@ pregnant women can be
absent or below the detection limit of the microscopic method [8,9]oviescome this
challenge, we used selected malaria rapid diagnostic MRBT) targeting antigens called
histidine rich protein 2 (HRP-2). These antigens are releaseédblglood cells infected by
the malaria parasites; they can be detected in the peliptieralation even when the
parasites are sequestered within the placenta [9,10].

This cross sectional study reports the prevalence of malaaapaa and the associated risk
factors among HIV infected pregnant women receiving co-trimaeagrophylaxis in one
district in Tanzania.



Methods

Study design and study area

The design of the study was a cross sectional. It was conductegebefebruary and April
2013 in eight public health facilities in Kinondoni municipality, Da &alaam. Kinondoni
has a hot and humid tropical climate with two rainfall seasangitanse one observed from
the month of March to May, and a mild one in November and Decemberavidrage
temperature ranges from a minimum of 18.1°C to a maximum of 32.1°Cvélega annual
rainfall is 1,115 mm. A theoretical model based on data for raifiatl temperature
characterizes Kinondoni as an area with stable malaria tresismi(holoendemic), with
transmission occurring during the entire year [7]. Malarithes leading cause of both the
outpatient visits and inpatient admissions [11].

Study population

The targeted subjects were HIV infected pregnant women rageigd-trimoxazole
prophylaxis for more than four weeks. Sample size for this staty calculated using the
formula for cross-sectional study based on the study done indddaZ2]. In that study; thse
prevalence of malaria infection among HIV infected pregnah&n using co-trimoxazole
prophylaxis (x) was found to be 19%. The formula used was:

_ Z°X(100- x)
n - = 7
52

n = Minimum sample size, z = point on standard normal digtab curve corresponding to
significance level of 5% (its value is 1.96), x = previousvptence of malaria infection
among HIV infected pregnant women receiving co-trimoxazoigphylaxis (19%),e =
margin of error on x (set at 4%). A total of 420 consestéglects on different trimesters and
varied gravidities were enrolled into the study. Pregnant wowitn sickle cell disease,
vaginal bleeding and severe medical conditions were excfool@dhe study.

Sampling procedure

Kinondoni municipality has a total of 33 public health facilities;oam them two are
hospitals, one is a health centre and thirty are dispens@tiester sampling was used for
selection of health facilities to be included in the study. Tladtlnéacilities were divided into
three clusters, namely hospitals, health centre and dispensiine two hospitals and the
health centre were included in the study. Five out of the tHidgensaries were selected
using simple random sampling without replacement techniqueh Bame of the 30
dispensaries was written on a small piece of paper, andhbeguaper was folded to ‘a ball
like’ figure and put in @ mug. The mug was thoroughlgk&m and five ‘paper balls’ were
randomly picked to select the five dispensaries. Two hospitatdved in the study were
Mwananyamala and Sinza. A Health Centre involved was Magg and the five
dispensaries were Kambangwa, Tandale, Mburahati, Kieradtébezi.

Due to the limited number of HIV infected pregnant womenthalsubjects in the selected
clusters who met the inclusion criteria were enrolled in theystud



Data collection methods

A structured interview schedule was used to obtain informatiowarious characteristics of
the subjects and supplemented by information from patients' Tileese include age, weight,
height, gravidity, marital status, education level, employmetissts®/HO clinical stage, use
of insecticide treated nets (ITN), history of episodes of naaldlness, use of iron
supplements, use of deworming drugs, anti-retroviral tretncategory (prophylaxis or
lifelong), duration of zidovudine use. The subjects were tasted for malaria and anaemia.
The blood sample was collected for CD4 assay.

Adherence to co-trimoxazole prophylaxis

Adherence to co-trimoxazole prophylaxis was measured siyguan interview schedule
adapted from Morisky medication adherence scale (TalE31)4].

Table 1A scale used to determine the adherence level for co-trimoxazole prophyls
among HIV infected pregnant women

No. Questions YES NO
[ Do you sometimes forget to take your co-trimoxazole tablets? 0 1
ii People sometimes miss taking their medicines for reasons brert 0 1

forgetting. Thinking over the past 2 weeks, were there any days when you
did not take your co-trimoxazole tablets?

iii Have you ever cut back or stopped taking co-trimoxazole without tellig 1
your doctor because you felt worse when you took it?

iv When you travel or leave home, do you sometimes forget to bring aldhg 1
co-trimoxazole tablets?

v Did you take your co-trimoxazole tablets yesterday? 1 0

Vi Taking medicines every day is a real inconvenient for some people. Do 1
you ever feel hassled about sticking to your treatment plan?

Vil How often do you have difficulty remembering to take co-trimoxazoliets®

[ Never/Rarely = 1

[1 Once in a while = 0.75

[] Sometimes = 0.5

[0 Usually = 0.25

0] All the time =0
TOTAL SCORE

Note: The total score of >6 was interpreted as Good adherence,Has Average Adherence and <4
as Poor Adherence.

Haemoglobin measurement

Haemoglobin was measured BgmoCue Hb 201 + @&nachine manufactured by HemoCue
AB Angelholm, Sweden. The tip of the middle finger was cldamg alcohol swab; then a
blood sample was obtained by finger pricking procediihe Haemocue 201 + &uvette
was filled with blood, excess blood was cleaned from thesttenand air bubbles were
removed. The cuvette was placed in the device tray artibttler was pushed gently into the
photometer. The results were recorded from the digital display



Malaria testing

Malaria was tested by usirfgD BIOLINE Malaria Ag P.f/Pan® MRDMmanufactured by
Standard Diagnostics, Inc, Korea. The blood sample wiectaal by finger prick method
after the tip of the middle finger was cleaned by alcohobswhe test device was placed on
a clean, flat surface. About @ of whole blood were added into the ‘sample well’ of
respective test devices using a micropipette supplied withghddeice. Four drops of assay
diluent were added into the ‘sample diluent well’. All the testltesvere recorded within 30
minutes.

CD-4 count

The CD-4 Count was done at Mwananyamala Hospitd8DWACS Count@Machine (BD
Biosciences USA). About 4 ml of whole blood (4 ml) was codldan EDTA collection tubes
by standard venipuncture procedure. The collected samges kept at room temperature
(18-25 ° C) and then transported in a special containesaftiples were processed within 30
hours from the time of collection.

Management of patients

Pregnant women who were diagnosed with malaria or anaduariag the study were
managed as per the Tanzania’s Standard Treatment Guidélinegh the respective health
facilities.

Data analysis

Data were double-entered, cleaned and analysed usinguteamsoftware called IBM SPSS
Statistics 20 (IBM Corp.). Dependent variables were malafextion and anaemia. While

the independent variables were the levels of adherenae-toncoxazole prophylaxis. Other

independent variables were socio-demographic factors, Whiizal stages, CD-4 count

bands, gravidity, pregnancy age (trimesters), sleepirgrumsecticide treated bed nets
(ITN), history of episodes of malaria illness, use of isapplements, the use of de-worming
agent and duration of AZT use (categorized as <3 modtttzs<6 months angé months).

Classification of anaemia was based on the recommendatid'H@y [15]; normal (Hb>11
g/dl), mild anaemia (Hb = 10-10.9 g/dl), moderate anaemia £H-9.9 g/dl) and severe
anaemia (Hb < 7 g/dl). CD4 count was categorized accorindpe four bands of HIV
related immunodeficiency proposed by WHO [16]. These dluno significant
immunodeficiency X500 cellsjiL), mild immunodeficiency (350-499 celid/), advanced
immunodeficiency (200-349 celld/) and severe immunodeficiency (<20D).

Pearson Chi-square Test and Fischer's Exact Test ws@ im the univariate analysis
between the dependent and independent variables whdreabfg Independent variables
which showed a statistical significant difference with the outcoar@ble by univariate

analysis were subjected to multivariate logistic regressiontesrdime the predictors of the
outcome. The P - value of < 0.05 was considered signifito provide evidence of
significant difference or association.



Ethical considerations

Ethical approval for the study was given by the Ethical Committe¢he Muhimbili
University of Health and Allied sciences (MUHAS). Permisdimm Kinondoni Municipal
Council to conduct the study in the health facilities was graméatmation about the study
was delivered to the patients and a written consent was obthafede the study was
conducted. Confidentiality was ensured to all individuals whbgiaated in the study.

Results

Characteristics of the study population

From February to April 2013, a total of 420 HIV infectecegmant women in various
trimesters were enrolled into the study. The mean + SD agieeo$ubjects was 28 + 5.2
years. Table 2 summarizes sociodemographic characteridtithe HIV infected pregnant
women who were enrolled in the study.

Table 2 Socio-demographic characteristics of HIV infected pregnant women whwere
enrolled in the study (N = 420)

Characteristics Number of respondents(n) %

Age group (years)

<20 16 3.8
20-34 341 81.2
>35 63 15.0
Marital Status

Single 35 8.33
Cohabiting 69 16.43
Married 316 75.24
Level of Education

No formal education 33 7.9
Primary 276 65.7
Secondary 87 20.7
Post-secondary 24 5.7
Employment

Employed 123 29.29
Business/self-employed 188 44.76
Not employed 109 25.95

Prevalence of malaria

The study revealed a prevalence of malaria of 4.5% (Q9/42ble 3 shows the prevalence
of malaria, according to selected risk factors. A patternseas towards the increase in the
prevalence of malaria infection as the levels of adherémam-trimoxazole prophylaxis
decreased from good to poor. Pregnant women with pdberance to co-trimoxazole
prophylaxis were 6.8 times more likely to have a malariaciidie as compared to those with
good adherence (AOR = 6.81, 95% CIl =1.35-34.43Raxd).02). The prevalence of malaria
was statistically similar in all gravidities (P = 0.563).



Table 3Prevalence of malaria according to selected risk factors among HIV infead
pregnant women receiving co-trimoxazole (N = 420)

Characteristics N Malaria prevalence n (%) P-Value AOR 95%ClI P-Value
WHO clinical stage

Stage | 338 12(3.6) 1

Stage | 43 2(4.7) 0.851 0.171-4.226 0.844
Stage -1V 39 5(12.8) 0.031 2.305 0.699-7.597 0.170
CD4 count (cellg/ul)*

>500 104  4(3.8) -

350-499 85 3(3.5) -

200-349 96 8(8.3) B

<200 59 4(6.8) 0.4%7 -

Pregnancy trimester

1st trimester 20 1(5) -

2nd trimester 206 9(4.4) -

3rd trimester 194  9(4.6) 0.986 -

Gravidity

Primigravidae 139 6(4.3) -

Secundigravidae 148 5(3.4) -

Multigravidae 133  8(6) 0.563 -

Adherence to co-trimoxazole

Good 208 2(1) 1

Average 80 4(5) 3.578 0.611-20.955 0.157
Poor 132 13(9.8) 0.001 6.806 1.346-34.429 0.02
ITN use

Yes 380 15(3.9) -

No 40  4(10) 0.096 -

ART use category

Prophylaxis 288 11(3.8) -

Life long 132 8(6.1) 0.305 -

2 Calculated by Pearson Chi Squar€alculated by Fischer's Exact Test, *Results o4QDunt were available
for only 344 subjects out of 420 (81.9%).

Prevalence of anaemia

The prevalence of any anaemia (Hb <11 g/dl) was fourm t64% (227/420); while that of
mild-to-moderate anaemia and severe anaemia were 49.3%42P) and 5% (21/420)
respectively. The overall mean £ SD haemoglobin concentratenl0.3 = 1.5 g/dl.

Table 4 shows the prevalence of anaemia according tugaselected risk factors among
HIV infected pregnant women. The prevalence of anaenteeased as the levels of
adherence to co-trimoxazole prophylaxis decreased fromad ¢go poor. Subjects who had
poor adherence were 1.8 times more likely to have amag@sncompared to those with good
adherence (AOR =1.75, 95%CI = 1.03-2.98 and F041).



Table 4 Prevalence of anaemia according to selected risk factors among HIV infedte
pregnant women receiving co-trimoxazole prophylaxis (N = 420)

Univariate analysis

Multivariate analysis

Characteristics n Prevalence of anaemia n (%) P-Value AOR  95%ClI P-value
Malaria infection

Yes 19 18(94.7) 10.363 1.329-80.798 0.026
No (reference) 401 209(52.1) 0.0601 1

History of malariaillness

Yes 107 76(71) 1.746  1.005-3.033 0.048
No (reference) 313 151(48.2) 0.0601 1

WHO clinical stage

Stage | (reference) 338 165(48.8) 1

Stage I 43  32(74.4) 3.076  1.458-6.491 0.003
Stage Ill-IV 37 30(76.9) 0.0061 2.653 1.184-5.945 0.018
CD4 count (cellg/ul)*

>500 104 48(46.2) -

350-499 85  45(52.9) -

200-349 96 62(64.6) B

<200 59 42(71.2) 0.005 -

Pregnancy trimester

1st trimester 20 9(45) -

2nd trimester 206 107(51.9) -

3rd trimester 194 111(57.2) 0.404 -

Gravidity

Primigravidae 139 72(51.8) -

Secundigravidae 148 83(56.1) -

Multigravidae 133  72(54.1) 0.767 -

ITN use

Yes 380 201(52.9) -

No 40 26(65) 0.144 -

ART category

ARV Prophylaxis 288 146(50.7) -

Life-long ART 132 81(61.4) 0.142 -

Duration of AZT use (months)

<3 162 93(57.4) -

3-5.9 168 92(54.8) B

>6 90  42(46.7) 0.253 -

Iron supplements

Yes 338 185(54.7) -

No 82  42(51.2) 0.567 -

Use of de-worming drug

Yes 327 171(52.3) -

No 93 56(60.2) 0176 -

Adherence to co-trimoxazole

Good (reference) 208 92(44.2) 1

Average 80  47(58.8) 1.478 0.848-2.578 0.168
Poor 132 88(66.7) 0.0001 1.752 1.03-2.979 0.039

& Calculated by Pearson Chi Square, *Results of Cbdnt were available for only 344 subjects out 20 4
(81.9%).

The prevalence of anaemia among subjects with malariatioriewas 94.7% (18/19) as
compared to 52.1% (209/401) among malaria negative ssbjgalaria infected subjects
were 10.4 times more likely to have anaemia as compareédose who had a negative



malaria test (AOR = 10. 36, 95% CI = 1. 33-80.8, P 2&).0Likewise, subjects who had at
least one episode of malaria illness during the current anegnwere 1.8 times more likely
to have anaemia as compared with those without a historig (AQ.75 95%CI = 1.01-3.03,
P =0.048).

The prevalence of anaemia increased as the HIV/AIDSnaddafrom lower to higher WHO
clinical stages (i.e. from stage | to 1V). Pregnant women wéiee on WHO clinical stage |l
or IV were 2.7 times more likely to have anaemia as coedpto those on WHO clinical
stage | (AOR = 2.65, 95%CI = 1.18-5.95 and P = 0.018)

Discussion

This study shows that the prevalence of malaria infection 4% among HIV infected
pregnant women receiving co-trimoxazole prophylaxis. A simitav prevalence was
obtained in a previous study that was conducted in Malavidapjto-Tembo et al. [17]. In
that study, the prevalence of malaria among HIV infecteshmant women who were
receiving co-trimoxazole prophylaxis was 2.7% and 5.5%lbgd smear and real time PCR
method respectively. The Malawian study differs from thes@nt study in the method of
malaria diagnosis. Real-time PCR targets parasite DNA and hagher sensitivity than the
MRDT; while the blood smear method by microscopy is lessitben compared to MRDT
[9,10,18].

The prevalence of malaria infection increased as the levatlioérence to co-trimoxazole
decreased from good to poor. Pregnant women with pd@radce were almost seven times
more likely to have a malaria infection as compared to thitbegood adherence. We could
not find any previous study that investigated the associagbmelen the malaria infection
and levels of adherence to co-trimoxazole prophylaxis amsinglar subjects. An
explanation for the pattern seen in our study could be tiiegHat the good adherents had
higher exposure to co-trimoxazole and therefore weree mpostected as compared with the
poor adherents.

Sleeping under insecticide treated nets (ITN) by the sulgecisl as well have contributed
to the low prevalence of malaria in this study group as itrejasrted in previous studies [19-
21]. ITN are freely available to all pregnant women thfoagvoucher system at antenatal
clinics [21]. The prevalence of malaria among the subjebts igported to sleep under an
ITN was low at 3.9% as compared to those who did not sledpr an ITN which was 10%.
The use of ITN control malaria transmission by creating radvebetween the mosquitoes
and people sleeping under them [20,21]. Moreover, treeiicgdes that are used for treating
bed nets Kill or repel the mosquitoes; consequently, the nsrobenosquitoes that enter the
household and attempt to feed on people inside are redscgdll as shortening their length
of life [20,21]. Nevertheless, the finding was statistically sighificant. This is consistent
with the study by West et al. [22], in which other factorsleiog ITN were significantly
associated with malaria infection in a community with high andtable distribution of ITN.

In consistent with previous studies [2,12,17,23], malariectidie was distributed to all the
gravidities. The explanation for this outcome is that HIV cffethe immune memory
mechanism which is responsible for the parity-dependentisaign of antimalarial
immunity in pregnancy and therefore predisposes the dggarmidae and multigravidae to a
similar risk of malaria infection as the primigravidae [2].



CD-4 Count and WHO clinical staging are parameters whiclised to monitor progression
of HIV/AIDS [5,24]. This study could not find an associatibetween the prevalence of
malaria infection and low CD4 count or advanced WHO clinitadess; which are known to
increase the vulnerability to malaria infection [2]. This couldekplained by the impact of
malaria control interventions; particularly the use of co-trimmol@prophylaxis and sleeping
under an ITN among HIV infected pregnant women. Kap#aibo et al. [17] reported
similar findings in Malawi whereby HIV infected pregnant womegnall bands of CD4

counts (i.e. <200, 200—499 arB00 cellsiL) had a similar risk of malaria infection.

The present study showed that the prevalence of anaensiagariV infected pregnant
women receiving co-trimoxazole prophylaxis was 54%. Pusvgiudies that were conducted
in the Dar Es Salaam city reported higher prevalence amuipt the present study.
Finkelstein et al. [25] reported a prevalence of 83% irv 19file Mehta et al. [26] reported
a prevalence of 73% in 2003. Other studies that were ctedtlin different countries within
Sub-Saharan Africa have reported varied values of iteafence of anaemia among similar
subjects [2,17,27,28]. In Malawi; Kapito-Tembo et al. [1&fyarted a prevalence of 35.6%;
while Nkhoma et al. [28] reported a prevalence of 27 #PMigeria, a prevalence of 83.8%
was reported by Uneke et al. [27]. The reasons foetliagations are not clear, but may be
connected to the complexity and the multifactorial aetiologyneemia among HIV infected
pregnant women in sub-Saharan Africa, including HIV/AID&lffsmalaria, protein and
micronutrient deficiency and endemic diseases like hookwadhsehistosomiasis [25,27].

Good adherence to co-trimoxazole was associated with géduevalence of anaemia. A
pattern was seen towards the increase in the prevalemeatednal anaemia as the levels of
adherence to co-trimoxazole prophylaxis decreased frad gopoor. Poor Adherents were
almost 1.8 times more likely to have anaemia as compeithcdgood adherents. This could
be due to the fact that, well adherent subjects had moresuepto the co-trimoxazole drug
and therefore they were more protected from malaria infeeti@ its sequelae particularly
anaemia as compared to the poor adherent one. Wakde[29], had previously reported the
benefits of co-trimoxazole in reducing morbidities among the idfected population; this
could similarly explain the reduction in anaemia among gobdradits.

In consistent with a previous study by Finkelstein et al. [@8}anced HIV/AIDS clinical
stages (clinical stage Ill or IV) or CD4 Count of < 20@ laastrong association with anaemia.
The subjects who were on WHO clinical stage Ill or IV ev8rtimes more likely to have
anaemia as compared with those in the WHO clinical stage |. 8ymilhe prevalence of
anaemia increased as the CD4 Count decreases amongpjbetss This pattern could be
explained by the fact that subjects with advanced clinical stagetow CD4 count had poor
immunity against malaria and other infections were therefuree vulnerable to becoming
anaemic [3,4]. Furthermore, advanced HIV/AIDS is assediavith local diseases along the
gastrointestinal tract, which could eventually result in pooorgti®n of nutrients necessary
for the formation of haemoglobin [26].

Low CD-4 count and advanced HIV/AIDS stages reflect tireracity (prolonged existence)
of the disease; therefore another cause of anaemia dsolbeathe state of chronic illnesses
[30,31]. The immune response mounted against suchtioriscis required for pathogen
clearance, but its persistence can cause collateral damé#ge host with the occurrence of
anaemia as the major pathology [30]. The inflammation trigiperselease of chemicals e.g.
hepcidin, that signal the iron regulation mechanism to adopfemsive mode. This type of



anaemia is usually characterized by an imbalance betweghraephagocytosis and
erythropoiesis [30,31].

Similar to previous studies [2,27,28], dually infected (HIMspmalaria infection) pregnant
women were at considerably greater risk of anaemia agpamd with those with HIV
infection alone. HIV infected pregnant women who had positie¢aria test were ten times
more likely to have anaemia as compared with those whaohleagegative malaria test. Both
HIV (particularly with advanced immunosuppression) and risalafection are individually
known causes of anaemia [2]. Anaemia associated withrimm@acaused by hemolysis of the
red blood cells and hypersplenism, a condition charactermedhe exaggeration of
inhibitory or destructive function of the spleen [15].

Pregnant women who had at least one episode of malarisidnesg the current pregnancy
were nearly two times more likely to have anaemia as cadpeith those without a history.
In consistent with this study, Nkhoma et al. [28] reportethaifscant association between
the number of previous malaria episodes and maternanguaegaving two or more episodes
were associated with increased risk of anaemia. Therreamsdd be the fact that both HIV
(particularly with advanced immunosuppression) and malafiection are individually
known causes of anaemia [2].

In disagreement with previous knowledge [32-34]; the ptestuidy could not find a
significant association between anaemia and zidovudine usecdiid be due to the positive
role of the antiretroviral drugs and co-trimoxazole in contrgltime HIV infection and other
morbidities and subsequently outweighed the anaemia indusfiegt of zidovudine.

Furthermore, the multi-aetiologies of anaemia in HIV infegpedgnant women in Sub-
Saharan Africa [25] e.g. HIV infection itself, malaria infentimutrients deficiency and
worm infestations could be the reason for the high peeeal in both groups and
consequently lack of significant difference. Sinha et al. [@pprted similar findings in a
study conducted in India. In that study [35], pregnant emmwho used zidovudine were
surprisingly 70% less likely to be anaemic compared with @onot receiving zidovudine.

Similar to a study by Finkelstein et al. [25], anaemia prevalemas higher in both the
subjects who used iron supplements and those who did noyidikdo the use of de-
worming agents. Lack of significant difference between tbhems could be explained by the
complexity and multifactorial aetiology of anaemia apart fromitbn deficiency or worm
infestation among HIV infected pregnant women in Sub-Sahrasa [25,30,31].

Our study had some limitations. We attempted to control the eodéws by the multivariate
logistic regression; nonetheless, there were potential residotducaling effects from the
unmeasured factors like the presence of other infectiopatbological conditions. Secondly,
because of the cross sectional design of this study, everiig one point of measurement of
both the outcomes and exposure; this made it difficult to matausal inference from the
findings. Thirdly, our results may have potentially beeprc#d by information bias because
measurement of adherence to co-trimoxazole prophylaxdsiaae by a self-reported method
and no drug levels in the blood were measured. Likewigeusk of iron supplements, de-
worming drugs and sleeping under an ITN were self-tedoiHowever, antenatal records
were used to verify prescriptions of medications.



Conclusions

This study has shown a low prevalence of malaria infecmong HIV infected pregnant
women using the daily co-trimoxazole prophylaxis; howewesignificant proportion of
subjects had anaemia. Good adherence to co-trimoxazghdybexis was associated with
reduction of both malaria infection and anaemia. Routinesalimy and provision of health
education on the importance of good adherence to medicatohthe consequences of poor
adherence are paramount in addressing the existing probMitigation of advanced
HIV/AIDS among pregnant women is also important in combatiegptioblem of anaemia.
Approaches like early diagnosis and timely initiation of agiieviral treatment could be of
benefit. Due to the complexity and multiple etiologies of anaeatreger measures like de-
worming, schistosomiasis control and nutritional supplementationid be taken on board.
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