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Abstract

Background: The World Health Organization (WHO) recommends for sub-Saharan Africa a package of prompt and
effective case-management combined with the delivery of insecticide-treated nets (ITN) and intermittent preventive
treatment during pregnancy (IPTp) with sulphadoxine-pyrimethamine (SP) through the national antenatal care
(ANC) programs. Implemented in Côte d’Ivoire around 2005, few Data on IPTp coverage and efficacy in the country
are available.

Methods: A multicentre, cross-sectional survey was conducted in Côte d’Ivoire from September 2009 to May 2010
at six urban and rural antenatal clinics. IPTp-sp coverage, Socio-economic and obstetrical data of mothers and neonate
birth weights were documented. Peripheral blood as well as placental and cord blood were used to prepare thick and
thin blood films. In addition, pieces of placental tissues were used to prepare impression smears and maternal
haemoglobin concentration was measured. Regression logistics were used to study factors associated with placental
malaria and LBW (<2.500 grams).

Results: A total of 1317 delivered women were enrolled with a median age of 26 years. A proportion of 43.28% of the
women had received at least two doses of IPTsp during the current pregnancy although a high proportion (90.4%) of
women received antenatal care and made enough visits (≥2). Variability in the results was observed depending on the
type of area (rural/urban). Plasmodium falciparum was detected in the peripheral blood of 97 women (7.3%)
and in the placenta of 119 women (9%). LBW infants were born to 18.8% (22/107) of women with placental
malaria and 8.5% (103/1097) of women without placental malaria. LBW was associated with placental malaria.

Conclusions: This study found relative low coverage of IPTp in the study areas which supported findings that
high ANC attendance does not guarantee high IPTp coverage. Urgent efforts are required to improve service
delivery of this important intervention.
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Background
Malaria is one of the most important preventable causes
of poor maternal health and adverse birth outcomes [1].
In sub-Saharan Africa, an estimated 30 million pregnant
women are in danger of Plasmodium falciparum infec-
tions every year [2].
To prevent malaria during pregnancy and its adverse

outcomes, the World Health Organization (WHO) recom-
mends the use of intermittent preventive treatment with
sulfadoxine-pyrimethamine (IPTp-SP), sleeping under an
insecticide treated bed net (ITN) and prompt management
of malaria cases and anaemia [3].
ITPp consists of administering, to all pregnant women,

at least two doses of intermittent preventive treatment
with sulfadoxine-pyrimethamine (IPTp/SP) during the
second and third trimesters of pregnancy during rou-
tinely scheduled antenatal clinic visits irrespective of
the presence of signs for a malaria infection [4,5].
Clinical trials and program evaluations in stable trans-

mission areas have shown that this intervention is safe,
efficacious, and effective in preventing maternal anemia,
placental parasitemia, and LBW [6-8].
Côte d’Ivoire has implemented the WHO recommen-

dations for preventing malaria since 2005. Few data re-
garding IPTp-SP coverage and its efficacy are available
since its implementation in the country [9,10].
It therefore seems important to assess the ITP situ-

ation in the country fives years after the adoption of this
policy by the National Malaria Control Program.
The objective of this study was to evaluate the cover-

age of IPT-SP and its efficacy five years after its imple-
mentation in Côte d’Ivoire.

Methods
Study sites
The study was carried out in urban (PMI of Yopougon,
Fsucom of Anonkoua-kouté, CHU Cococdy, FSUCOM
Abobo PK18) and rural areas (Hospital of Bonoua, CSU
of Yaou CSU of Samo). In the study sites, perennial mal-
aria transmission with seasonal peaks is mostly attribut-
able to P. falciparum.

Study population
Pregnant women who gave birth at any of the six study
clinics during the study period, gave their written in-
formed consent, and donated placentas for blood collec-
tion were enrolled.

Sample size calculation
The sample size calculation was based on the estimate of
a proportion of placental malaria. The prevalence of pla-
cental malaria after IPT-SP implementation was approxi-
matively 10% [9]. With a margin of error of ±2% using an
alpha type-1 error of 5%, at least 1120 delivered pregnant
women should be included.

Delivery
During labor, venous blood samples were collected for de-
termination of Hb concentration and malaria diagnosis.
Immediately after delivery, babies were weighed using a
hanging weighing scale (Model 180; Salter Brecknell,
West Midlands, United Kingdom). Data regarding new-
born characteristics (vital status at birth, birth weight,
sex, and the presence of twins or malformation) were
collected. Blood smears were made with blood collected
from the maternal side of the delivered placenta and the
umbilical vein cord. In addition, pieces of placental tissues
were used to prepare impression smears after swabbing it
on blotting paper.

Laboratory procedures
Thick films and placental impression smears were stained
with 10% Giemsa for 15 minutes. To determine the per-
centage of malaria parasitemia from placental impression
smears, malaria parasite-infected red cells were counted
against 2000 erythrocytes.
Placental infection status was categorized as infected

(presence of any asexual parasite stages in the placenta)
and noninfected (parasite negative smear). Smears with
malaria pigment but with no asexual parasite stages were
declared as unknown and were not included in the ana-
lysis. Malaria pigment is a sign of malaria infection during
pregnancy. We would consider these samples as positive.
Microscopic examination of blood smears was done

under oil immersion for parasite detection and 200 high-
power fields were examined before the smear was consid-
ered negative.
Parasites were enumerated using thick film, as previ-

ously described [11]. The parasite density (per 1 μL of
blood) was calculated, assuming a normal leukocyte level
of 8000/μL.
The thin film was used to speciate the parasites. Each

blood film was independently examined by two microsco-
pists. In cases of discrepancy, a third microscopist counted
the number of parasites in the films. The average of two
counts that agreed was used as the final level of parasit-
emia. Venous blood (5 mL) was collected using butterfly
needles into ethylenediaminetetraacetic acid Vacutainer®
tubes (BD Diagnostics, Franklin Lakes, NJ) for meas-
urement of Hb levels using an automated hematology
analyzer (Mythic 22; Orphee SA, Geneva, Switzerland).

Ethical clearance
The study was approved by the Comité National d’Ethique
et de Recherche (CNER) of Côte d’Ivoire. All study partici-
pants were informed in their local language about the
study objectives and procedures. For each study participant,



Toure et al. Parasites & Vectors 2014, 7:495 Page 3 of 8
http://www.parasitesandvectors.com/content/7/1/495
written informed consent was obtained and the participant
was free to withdraw consent at any time of the study with-
out influencing their access to health services.

Statistical analysis
We classified participants as primigravidae (first preg-
nancy), secondigravidea (second pregnancy) and multi-
gravidae (third and subsequent pregnancy). Doses of SP
IPTp were classified as no SP treatment, 1 dose, 2 doses,
or ≥3 doses. Bed net usage was coded as whether or not
the woman usually slept under a bed net. We defined
anemia as hemoglobin concentration, 11 g/dl and low
birth weight (LBW) as infant’s birth weight <2500 g.
The exposure variables of interest were SP IPTp (0, 1, 2

or ≥3 doses) and bed net use. Outcome variables were
peripheral parasitemia (detection of parasites in peripheral
blood), placental parasitemia (detection of parasites in
Table 1 Socio-demographic characteristics in delivered wome

IPTp-sp dose

Total 0 1

N = 1317 n = 437 n

Age (year)

Médian (±SD) 26 (6.12) 25 (6.14) 2

<20 160 (12.1) 61 (13.9) 4

20-24 401 (30.4) 151 (34.5) 8

25-29 346 (26.2) 104 (23.7) 7

≥30 410 (31.1) 121 (27.6) 1

Gravitidy

Médiane (±SD) 3 (1.90) 3 (1.98) 3

1 317 (24.0) 104 (23.7) 6

2 331 (25.1) 105 (24.0) 7

≥3 669 (50.7) 228 (52.1) 1

Number of ANC visit

Médian (±SD) 4 (1.66) 4 (1.63) 3

0 17 (1.4) 17 (3.8) 0

1-3 603 (45.7) 198 (45.3) 1

≥4 697(52.9) 222 (50.8) 1

Birth weight (grams)

Médiane (±SD) 3000 (453.04) 3000 (487.03) 3

<2500 111 (8.46) 50 (11.46) 1

≥2500 1201 (91.54) 386 (88.54) 2

Locality

ANK 105 (7.9) 35 (8.0) 2

BONOUA 257 (19.5) 23 (5.2) 9

COCODY 195 (14.8) 32 (7.3) 5

SAMO 81 (6.1) 05 (1.1) 2

YAOU 164 (12.4) 08 (1.8) 2

YOPOUGON 515 (39.1) 334 (76.4) 7
placental blood), maternal hemoglobin concentration
at delivery and anemia, infant’s birth weight and LBW.
Differences in frequencies were compared by either chi-

squared or Fisher’s exact tests as appropriate, and continu-
ous variables by Student’s t-test when the data were normally
distributed. Nonparametric tests were used for non normally
distributed data. In the multivariable analysis, the factors
associated with the dependant variable (LBW or placental
malaria) based on univariable analysis were included. Stat-
istical analysis was performed using Stata® version 10.0
(StataCorp LP, College Station, TX).

Results
Characteristics of the study participants at enrollment
A total of 1317 (815 from urban area and 502 from rural
area) delivered women were enrolled. Characteristics of
the mothers are summarized in Table 1. The mean age
n according to the number IPT-SP doses (N =1317)

2 ≥3 P-value

= 310 n = 483 n = 87

6 (6.42) 26 (5.85) 27 (6.15) 0.01

2 (13.5) 42 (8.6) 15 (17.2) 0.02

9 (28.7) 146 (30.2) 15 (17.2) 0.01

6 (24.5) 139 (28.7) 27 (31.0) 0.21

03 (33.2) 156 (32.2) 30 (34.4) 0.28

(2.01) 3 (1.75) 2 (1.68) 0.11

9 (22.2) 115 (23.8) 29 (33.3) 0.19

6 (24.5) 125 (25.8) 25 (28.7) 0.78

65 (53.2) 243 (50.3) 33 (37.9) 0.07

(1.74) 4 (1.65) 5 (1.62) <0.0001

0 00 00 <0.0001

89 (60.9) 153 (31.6) 63 (72.4) <0.0001

21 (39.0) 330 (68.3) 24 (27.5) <0.0001

100 (419.09) 3000 (374.30) 3150 (274.93) <0.0001

9 (6.20) 39 (8.07) 3 (3.44) 0.009

87 (93.80) 444 (91.93) 84 (96.56) -

6 (8.3) 39 (8.0) 5 (5.7) 0.88

9 (31.9) 124 (25.6) 11 (12.6) <0.0001

4 (17.4) 109 (22.5) 0 (00) <0.0001

8 (9.0) 31 (6.4) 17 (19.5) <0.0001

5 (8.0) 85 (17.5) 46 (52.8) <0.0001

8 (25.1) 95 (19.6) 8 (9.1) <0.0001
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of the participants was 26 years. Primigravidae and
secundigravidae represent respectively 24.1% and 25.1% of
the total sample size.

Number of ANC visits
A total of 1300 women attended antenatal clinics at least
once during pregnancy but only 75.3% completed the
recommended three or more ANC visits.
A high proportion (90.4%) of women received ante-

natal care and made enough visits (≥2).

Coverage of ITP-sp
A total of 880 among 1317 delivered women (66.8%) re-
ceived ≥1 dose of IPT-SP. The IPT-SP coverage (≥2
doses) was 43.3% (570/1317) and varied according to the
study site, the number of ANC visits and age of mother
(Table 1).
IPTp coverage rate (≥2 doses) was higher in rural

areas (47.8%) than in urban areas (29.8%) (p <0.0001).
However, the highest rate was recorded at Cocody site
(55.9%), followed by Yaou (51.8%), and Bonoua (48.2)
and the lowest rate was observed in Abobo PK18 (14.3)
and Yopougon (18.5%).
Although 98.7% (1300/1317) of recently pregnant women

visited ANC at least once in an eligible trimester, only
67.7% received the first dose of SP, and of the 91.5% (1190/
1300) of women who returned for a second ANC visit, only
48.0% (571/1190) received a second dose.

Low birth weight
LBW infants were born to 19.7% (23/117) of women
with placental malaria and 8.6% (103/1200) of women
without placental malaria (p < 0.0001).
The factors associated with LBW in the multivariable

analysis were placental malaria ( adjusted odds ratio: 2.7;
95% confidence interval: [1.6-4.6], maternal malaria dur-
ing pregnancy (adjusted odds ratio: 4.0; 95% confidence
interval: [1.4–4.2], untake IPTp-SP (adjusted odds ratio:
5.8; 95% confidence interval: [1.4–24.6], Use IPT-sp
(adjusted odds ratio: 4.8; 95% confidence interval: [1.1-20.5]
and maternal malaria at delivery (adjusted odds ratio: 2.4;
95% confidence interval: [1.4–4.2] (Table 2).

Placental malaria
Plasmodium falciparum was detected in the peripheral
blood of 97 women (7.3%) and in the placenta of 119
women (9.0%). Among the 97 mothers with peripheral
malaria parasitaemia, 29 (6.6%) did not receive IPT-SP
and 45 (7.9%) received at least two doses of SP (p = 0.45).
Placental impression smears were positive for 56 (9.8%)
women who had received at least two doses of SP and for
36 (8.2%) women who had not received IPT-SP (p = 0.39).
Prevalence of placental malaria was higher in rural areas

(11.8% vs 7.1%; p =0.004). The prevalence of women with
peripheral parasitemia was 10.8% (33/303), 6.9% (29/420),
and 5.8% (35/594) respectively in primigravidae, secondi-
gravidae, and multigravidae (p = 0.04). Slightly higher
prevalence of placental malaria was recorded with 11.8%
(35/303), 9.7% (41/420), and 7.2% (43/594) respectively in
primigravidae, secondigravidae and multigravidae women
(p = 0.08). The factors associated with placental malaria in
multivariable analysis, were malaria during pregnancy
(adjusted odds ratio: 2.0; IC 95%: [1.2-3.5], moderate
anemia (Hb < 11 g/dL)(adjusted odds ratio: 0.4; Inter-
val Confidence 95%: [0.2-0.7], gravidy (adjusted odds
ratio: 1.7; IC 95%: [1.1-2.6], Yopougon locality (adjusted
odds ratio: 0.5; IC 95%: [0.3-0.9] (Table 3).

Discussion
Five years after implementation of IPT-sp in Côte d’Ivoire,
coverage with at least two doses of IPT-sp was 43.3%,
although WHO recommends two doses IPTsp for ≥80%
of pregnant women [4]. IPTp coverage rate (≥2 doses)
was higher in rural areas than in urban areas (47.4 vs
29.8 p < 0.05).
The lower proportion of use of IPT-sp in urban areas

could be due to the women being less health conscious
during their pregnancy and the quality of antenatal care
services received by them before delivery.
The lowest coverage observed in PMI of Yopougon

could be due to the fact that this health center receives a
large number of pregnant women and may have been hit
more severely by the shortage of SP stock.
In other studies, the coverage of IPT-SP ranged from

12.5% to 58.8% [12-15].
Additional factors can also contribute to low SP cover-

age including poor accessibility to health facilities and
poor quality of antenatal service provided [14,16-18].
Free antenatal care, training health care workers, or

providing IPT-SP free of charge and directly observed
treatment (DOT), should be implemented in our coun-
try to increase the access to antenatal care and IPT-SP
use as well as other prophylactic methods such as ITNs.
The overall low coverage occurs despite the finding

that among 1317, 1190 (90.4%) women received ante-
natal care and attended enough visits (≥2) during preg-
nancy. Higher IPTp coverage has been reported even in
settings with lower ANC attendance rates [18,19]. High
attendance to ANC does not translate to high IPTp
coverage [19,20].
The high proportion of women who attended ANC in

an eligible gestation of pregnancy and received their first
dose of SP who then made a second ANC visit (90%)
demonstrates that women’s ANC attendance was not the
primary cause for the ineffectiveness of the IPTp strategy
observed. Consistent with other studies, our findings
suggest that health provider practices rather than
women’s ANC attendance are primarily responsible



Table 2 Factors associated with LBW: logistic regression model (N =1 312)

Weight <2500 g Univariate analysis Multivariate analysis

Factors associated N n % OR 95% IC P-value AOR 95% IC P-value

Parity

Primiparous 306 38 12.42 2.12 1.32 4.42 0.0019 2.03 1.25 3.31 0.0042

Secondiparous 414 36 8.70 1.42 0.88 2.30 0.14 1.32 0.85 2.14 0.25

Multiparous 592 37 6.25 - - - - - - - -

IPTp-sp

0 436 50 11.46 - - - - - - - -

1 306 19 6.20 0.52 0.30 0.90 0.02 0.54 0.31 0.96 0.03

2 483 39 8.07 0.69 0.44 1.07 0.10 0.70 0.44 1.12 0.14

≥3 87 03 3.44 0.27 0.08 0.91 0.03 0.24 0.07 0.81 0.02

Number of ANC visit

0 16 3 18.75 - - - - - - - -

1 119 10 8.40 0.53 0.13 2.16 0.38 - - - -

2 197 15 7.61 0.46 0.12 1.77 0.26 - - - -

≥3 980 89 9.08 0.52 0.15 1.82 0.31 - - - -

Placental malaria

Positive 117 22 18.80 2.87 1.72 4.79 0.0001 2.29 0.81 6.45 0.11

Negative 1195 89 7.45 - - - - - -

Malaria during pregnancy

Positive 154 18 11.68 1.47 0.86 2.52 0.15 1.19 0.68 2.10 0.53

Négative 1158 93 8.03 - - - - -

Peripheral malaria

Positive 97 18 18.55 3.08 1.76 5.38 0.0001 1.30 0.42 4.06 0.64

Negative 1215 93 7.65 - - - - -

Anemia at delivery

Severe anemia 203 23 11.33 1.35 0.77 2.37 0.29 - - - -

Moderate anemia 552 47 8.51 0.94 0.59 1.51 0.82 - - - -
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for the ineffectiveness of the IPTp strategy in this set-
ting [18,21-24].
Stock outs of SP, absence of cups and clean drinking

water for taking SP by DOT [17], unclear guidelines [21]
or confusion among health workers regarding the guide-
lines [24] and other related health facility factors [15,25]
are factors which hamper delivery of IPTp.
During the study, SP was not always available at phar-

macy sites and clean cups and water were also not avail-
able to administer the drugs in most of study sites
(Bonoua, Yaou, Samo, Yopougon, Pk 18). Women should
purchase SP from an external pharmacy and take the
drugs at home. Regular availability of SP in the health fa-
cility is an important factor in improving the use of IPTp
and implementation of the DOT scheme. SP for IPTp in
public hospitals in Côte d’Ivoire was supplied by the
Ministry of Health. However, periodic supply shortages
were frequently reported.
In contrast to IPTp, ITN use during pregnancy was
very low (3.6%). This is because these women were not
offered an ITN at ANC. ANC is a more effective delivery
channel for ITNs and IPTp.
Many studies have reported the prevalence of placental

malaria in areas of stable endemic malaria transmission in
Africa [1,2]. In a review [26], the median prevalence of
placental malaria in all gravidae was 26% (range 5-52%).
The relatively low prevalence of placental malaria (9%)
and malaria at delivery (7.3%) in our study is therefore
probably due to the combination of IPTsp, best malaria
case management during pregnancy and that most of our
participants were multiparous which conferred a relative
protection against malaria during pregnancy.
However, the prevalence of placental malaria observed in

our study is almost double that reported by Vanga-Bosson
et al. in a study conducted at the time of delivery in an
area where IPTsp coverage rate (≥2 doses) was 49.8% [10].



Table 3 Factors associated with placental malaria: logistic regression model (N =1 317)

Placental malaria Univariate analysis Multivariate analysis

Factors associated N n % OR 95% IC P-value AOR 95% IC P-value

Age (year)

<20 160 18 11.25 1 - - - 1 - - -

20-24 401 50 12.46 0.98 0.55 1.73 0.94 1.06 0.60 1.89 0.82

25-29 346 18 5.20 0.49 0.25 0.93 0.03 0.52 0.27 1.00 0.05

≥30 410 31 7.56 0.59 0.32 1.09 0.09 0.64 0.34 1.20 0.16

Gravitidy

1 317 38 11.98 1.2 0.74 1.93 0.44 - - - -

2 331 30 9.06 1.4 0.91 2.23 0.11 - - - -

≥3 669 49 7.32 1 - - - - - - -

Locality

ANK 105 8 7.62 1 - - - - - - -

Bonoua 257 28 10.89 1.46 0.67 3.19 0.33 1.46 0.67 3.21 0.33

Cocody 195 16 8.20 0.82 0.34 1.97 0.66 0.91 0.37 2.20 0.83

Samo 81 6 7.40 1.85 0.74 4.64 0.18 1.83 0.72 4.62 0.19

Yaou 164 25 15.24 1.48 0.64 3.39 0.35 1.54 0.67 3.54 0.30

Yopougon 515 34 6.60 0.68 0.31 1.48 0.33 0.68 0.31 1.49 0.34

IPTp-sp

0 437 34 7.78 1 - - - - - - -

1 310 26 11.92 1.04 0.61 1.75 0.87 - - - -

≥2 570 57 10.00 1.19 0.77 1.85 0.41 - - - -

Malaria during pregnancy

Positif 154 11 7.14 0.66 0.34 1.30 0.24 - - - -

Négatif 1163 106 9.11 1 - - - - - - -

Anemia at delivery

Severe anemia <8 g/dL 203 35 17.24 4.86 2.67 8.86 <0.00001 4.31 2.28 8.15 <0.00001

Moderate anemia <11 g/dL 557 45 8.07 1.89 1.07 3.35 0.02 1.63 0.90 2.95 0.10

Peripheral malaria

Positive 97 39 40,2 8.87 5.6 14.05 <0.00001 8.52 5.31 13.66 <0.00001

Negative 1220 78 6,39 1 - - - 1 - - -
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This difference between the two studies may due to
different study sites, ITNs use (3.6% 47.9%) and effective
use of IPTp-sp during pregnancy.
A low prevalence of peripheral and placental Plasmo-

dium infection at delivery was also observed in Bangui,
Central African Republic [27] and in Thailand [28].
In our study there was no difference in regards to

prevalence of peripheral and placental Plasmodium in-
fection at delivery between participants having taken SP
versus those who had not for IPTp. Resistance to SP
and/or IPTp-sp compliance could be the reasons of this
similarity. Compliance with the recommendation that
IPTp drug should be given under supervision was very
low in this study. Only about a third of women who re-
ceived IPTp took SP in the clinic. Reporting receiving
SP or having a record of receiving SP also does not
mean the drug was taken. We had no method to verify
that SP was taken as reported. Allowing pregnant women
to take the IPTp drug unsupervised at the clinic or at
home makes compliance uncertain and undermines the
essence of IPTp.
Many studies have shown SP to be highly effective at

reducing peripheral and placental malaria parasite infec-
tion in pregnant women as well as improving pregnancy
outcomes [29]. The inconsistent findings on the protect-
ive effect of IPTp-SP against maternal malaria and other
deleterious pregnancy outcomes have been reported in
Tanzania [30], Ghana [31] and Nigeria [32].
LBW infants were born to 18.8% (22/107) of women

with placental malaria and 8.5% (103/1097) of women
without placental malaria. Women with microscopically
detectable placental P. falciparum malaria had a higher
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risk of delivering a LBW baby than those without detect-
able placental P. falciparum corresponding to a relative
risk of 2.9, supporting the strong association between
P. falciparum infection during pregnancy and LBW.
Our data indicate that IPTp-sp is not associated with a

reduction in LBW. Some studies have however, highlighted
an association [13,33].
HIV infection is known to be associated with an in-

creased risk of malaria and LBW, and it may have affected
the occurrence of LBW and maternal anemia. HIV may
have acted as a confounder in the present study. In the
clinical trial sites, HIV screening was routinely undertaken
by the National HIV Control Program during the trial, but
the HIV status was only determined for 60% of the
women. However, the overall prevalence of HIV infection
in the present study area was 4% [34]. WHO IPTp policy
has been recently updated. The objective is to simplify
guidance by recommending the administration of SP to
pregnant women at every scheduled antenatal visit [35] on
the basis of a recent meta-analysis showing that three or
more doses of SP are more effective than two doses [36].
It’s important to evaluate this new policy to see whether
this leads to an improvement in IPTp uptake.
The study has several limitations. First, the study find-

ings are limited in terms of overall generalization and
impact since the study might have been faced with recall
bias. Furthermore, the study was conducted at the health
facilities, and this may lead to selection bias as the situ-
ation of pregnant women who do not attend the health
facility is not known.
Another limitation in this study is the non assessment

of the reliability of IPTp use by evaluating the presence of
measurable sulfa in maternal plasma during pregnancy.
Despite these limitations, our data provides useful infor-

mation for the assessment and implementation of IPTp in
Côte d’Ivoire and will also inform policy decision.
Conclusion
IPTp presents greater challenges to deliver through ANC.
Urgent efforts are required to improve service delivery of
this important intervention.
The plausible interventions to address the gaps and

deficiencies include developing a health promotion
package to explain the benefits of SP as IPTp agent. In
addition health workers should be provided continuing
education and training to improve their knowledge of
IPTp strategy and DOT scheme. Activities of health
workers manning the antenatal clinics should also be
supervised. Efficacy of IPTp-sp needs to be evaluated
in a controlled trial.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
All authors participated in design, implementation, analysis, or interpretation
of the study. OAT was involved in all phases of the study and had full access
to all the data in the study. LKP, MN, TS, BB and BE participated in the design
and supervised the study. CMA, NTL, AABA, AE, CB, SA, IB, KD, and BS were
responsible for conduction of field studies and coordination of study
procedures. AE performed the statistical analysis. The manuscript was drafted
by OAT; substantial input came from all investigators. All the authors read
and approved the final version of the manuscript.

Acknowledgements
We are grateful to the women who participated in the study and medical
staff, particularly the midwives of different sites. The authors would also like
to acknowledge the contributions of Dr Demaba Sarr and Mr Ghiorghis Belai
for revision of the manuscript.

Author details
1Malariology Department, Institut Pasteur of Côte d’Ivoire, P.O. Box 490,
Abidjan 01, Côte d’Ivoire. 2PMI of Yopougon Abidjan, P.O. Box 1351, Abidjan
23, Côte d’Ivoire. 3Maternity Service, Bonoua Hospital, P.O. Box 25, Bonoua,
Côte d’Ivoire. 4CHU Cocody, Boulevard de l’Université, P.O. Box v13, Abidjan,
Côte d’Ivoire.

Received: 4 January 2014 Accepted: 21 October 2014

References
1. Desai M, ter Kuile FO, Nosten F, McGready R, Asamoa K, Brabin B, Newman

RD: Epidemiology and burden of malaria in pregnancy. Lancet Infect Dis
2007, 7:93–104.

2. Steketee RW, Nahlen BL, Parise ME, Menendez C: The burden of malaria in
pregnancy in malaria-endemic areas. Am J Trop Med Hyg 2001, 64:28–35.

3. World Health Organization: A Strategic Framework for Malaria Prevention and
Control during Pregnancy in the Africa Region. Brazzaville, Congo: WHO-AFRO,
Regional Office for Africa; 2004. AFR/MAL/04/01.

4. World Health Organization: Guidelines for the Treatment of Malaria. 2nd
edition. Geneva: World Health Organization; 2010.

5. Organisation Mondiale de la Santé: Cadre stratégique pour la prévention et la
lutte contre le paludisme pendant la grossesse dans la région africaine. OMS,
Bureau régional de l'Afrique; 2005:28. AFR/MAL/04/01.

6. Goodman CA, Coleman PG, Mills AJ: The cost-effectiveness of antenatal
malaria prevention in sub-Saharan Africa. Am J Trop Med Hyg 2001,
64(1–2 Suppl):45–56.

7. Newman RD, Parise ME, Slutsker L, Nahlen B, Steketee RW: Safety, efficacy
and determinants of effectiveness of antimalarial drugs during pregnancy:
implications for prevention programmes in Plasmodium falciparum-
endemic sub-Saharan Africa. Trop Med Int Health 2003, 8(6):488–506.

8. Briand V, Denoeud L, Massougbodji A, Cot M: Efficacy of intermittent
preventive treatment versus chloroquine prophylaxis to prevent malaria
during pregnancy in Benin. J Infect Dis 2008, 198:594–601.

9. Toure AO, Ako BAA, Penali LK, Messoum N, Tidjane S, Gba B, Soumahoro A,
Bassirika I: Efficacy of non-controlled Intermittent Preventive Treatment
in Pregnant (IPTp) women in Côte d’Ivoire. In American Society of Tropical
Medicine and Hygiene 56 th Annual Meeting. Pennsylvania USA: Philadelphia
Marriott Downtown Philadelphia; 2007.

10. Vanga-Bosson HA, Coffie PA, Kanhon S, Sloan C, Kouakou F, Eholie SP,
Kone M, Dabis F, Menan H, Ekouevi DK: Coverage of intermittent
prevention treatment with sulphadoxine-pyrimethamine among
pregnant women and congenital malaria in Côte d’Ivoire. Malar J
2011, 10:105.

11. Shute GT: The microscopic diagnosis of malaria. In Principle and Practice of
Malariology. Edited by Wernsdorfer, McGregor L. Edinburgh: Churchill
Livingstone; 1988:781–814.

12. Hommerich L, von Oertzen C, Bedu-Addo G, Holmberg V, Acquah PA,
Eggelte TA, Bienzle U, Mockenhaupt FP: Decline of placental malaria in
southern Ghana after the implementation of intermittent preventive
treatment in pregnancy. Malar J 2007, 6:144.

13. Gies S, Coulibaly SO, Ouattara FT, D’Alessandro U: Individual efficacy of
intermittent preventive treatment with sulfadoxine-pyrimethamine in
primi- and secundigravidae in rural Burkina Faso: impact on parasitaemia,
anaemia and birth weight. Trop Med Int Health 2009, 14:174–182.



Toure et al. Parasites & Vectors 2014, 7:495 Page 8 of 8
http://www.parasitesandvectors.com/content/7/1/495
14. Onoka CA, Hanson K, Onwujekwe OE: Low coverage of intermittent
preventive treatment for malaria in pregnancy in Nigeria: demand-side
influences. Malar J 2012, 11:82.

15. Thiam S, Kimotho V, Gatonga P: Why are IPTp coverage targets so elusive
in sub-Saharan Africa? A systematic review of health system barriers.
Malar J 2013, 12:353.

16. Anders K, Marchant T, Chambo P, Mapunda P, Reyburn H: Timing of
intermittent preventive treatment for malaria during pregnancy and the
implications of current policy on early uptake in north-east Tanzania.
Malar J 2008, 7:79.

17. Mubyazi GM, Bygbjerg IC, Magnussen P, Olsen O, Byskov J, Hansen KS,
Bloch P: Prospects, achievements, challenges and opportunities for
scaling-up malaria chemoprevention in pregnancy in Tanzania: the
perspective of national level officers. Malar J 2008, 7:135.

18. Hill J, Dellicour S, Bruce J, Ouma P, Smedley J, Otieno P, Ombock M, Kariuki S,
Desai M, Hamel MJ, ter Kuile FO, Webster J: Effectiveness of antenatal clinics
to deliver intermittent preventive treatment and insecticide treated
nets for the control of malaria in pregnancy in Kenya. PLoS One 2013,
8(6):e64913. doi:10.1371/journal.pone.0064913.

19. van Eijk AM, Hill J, Larsen DA, Webster J, Steketee RW, Eisele TP, ter Kuile FO:
Coverage of intermittent preventive treatment and insecticide-treated
nets for the control of malaria during pregnancy in sub-Saharan Africa: a
synthesis and meta-analysis of national survey data, 2009–11. Lancet Infect
Dis 2013, 13:1029–42.

20. Ndyomugyenyi R, Katamanywa J: Intermittent preventive treatment of
malaria in pregnancy (IPTp): do frequent antenatal care visits ensure
access and compliance to IPTp in Ugandan rural communities? Trans R
Soc Trop Med Hyg 2010, 104:536–540.

21. Gross K, Alba S, Schellenberg J, Kessy F, Mayumana I, Obrist B: The
combined effect of determinants on coverage of intermittent preventive
treatment of malaria during pregnancy in the Kilombero Valley,
Tanzania. Malar J 2011, 10:140.

22. Marchant T, Nathan R, Jones C, Mponda H, Bruce J, Sedekia Y, Schellenberg J,
Mshinda H, Hanson K: Individual, facility and policy level influences on
national coverage estimates for intermittent preventive treatment of
malaria in pregnancy in Tanzania. Malar J 2008, 7:260.

23. Sangare LR, Stergachis A, Brentlinger PE, Richardson BA, Staedke SG, Kiwuwa MS,
Weiss NS: Determinants of use of intermittent preventive treatment of
malaria in pregnancy: Jinja,Uganda. PLoS One 2010, 5:e15066.

24. Hill J, Hoyt J, van Eijk AM, D’Mello-Guyett L, ter Kuile FO, Steketee R, Smith H,
Webster J: Factors affecting the delivery, access, and use of interventions to
prevent malaria in pregnancy in Sub-Saharan Africa: a systematic review
and meta-analysis. PLoS Med, 10(7):e1001488. doi:10.1371/journal.
pmed.1001488.

25. Mubyazi M, Bloch P, Byskov J, Magnussen P, Bygbjerg CI, Hansen KS:
Supply-related drivers of staff motivation for providing intermittent
preventive treatment of malaria during pregnancy in Tanzania: evidence
from two rural districts. Malar J 2012, 11:48.

26. Guyatt HL, Snow RW: Impact of malaria during pregnancy on low birth
weight in sub-Saharan Africa. Clin Microbiol Rev 2004, 17:760–769.

27. Manirakiza A, Serdouma E, Djalle D, Soula G, Laganier R, Madji N, Moyen M,
Le Faou A, Delmont J: Relatively low prevalence of peripheral and
placental plasmodium infection at delivery in Bangui, Central African
Republic. J Trop Med 2011, 6. Article ID 434816, doi:10.1155/2011/434816.

28. McGready R, Tan SO, Ashley EA, Pimanpanarak M, Viladpai-nguen J, Phaiphun L,
Wüstefeld K, Barends M, Laochan N, Keereecharoen L, Lindegardh N,
Singhasivanon P, White NJ, Nosten F: A randomised controlled trial of
artemether-lumefantrine versus artesunate for uncomplicated plasmodium
falciparum treatment in pregnancy. PLoS Med 2008, 5(12):1699–1715.

29. Falade CO, Yusuf BO, Fadero FF, Mokuolo OA, Hamer DH, Salako LA: Intermittent
preventive treatment with sulphadoxine-pyrimethamine is effective in
preventing maternal and placental malaria in Ibadan, South-Western
Nigeria. Malar J 2007, 6:88.

30. Harrington WE, Mutabingwa TK, Kabyemela E, Fried M, Duffy PE:
Intermittent treatment to prevent pregnancy malaria does not confer
benefit in an area of widespread drug resistance. CID 2011, 53(3):224–230.

31. Tutu EO, Lawson B, Browne E: The effectiveness and perception of the
use of sulphadoxine-pyrimethamine in intermittent preventive treatment
of malaria in pregnancy programme in Offinso District of Ashanti Region,
Ghana. Malar J 2011, 10:385.
32. Briand V, Bottero J, Noël H, Virginie M, Cordel H, Guerra J, Kossou H, Fayomi B,
Ayemonna P, Fievet N, Massougbodji A, Cot M: Intermittent treatment
for the prevention of malaria during pregnancy in Benin: a randomized,
open- label equivalence trial comparing sulfadoxine-pyrimethamine with
mefloquine. J Infect Dis 2009, 200(6):991–1001.

33. Sirima SB, Cotte AH, Konate A, Moran AC, Asamoa K, Bougouma EC, Diarra A,
Ouedraogo A, Parise ME, Newman RD: Malaria prevention during pregnancy:
assessing the disease burden one year after implementing a program of
intermittent preventive treatment in Koupela District, Burkina Faso. Am J
Trop Med Hyg 2006, 75:205–211.

34. HIV Control Ministry, National Institute of Statistics, RETROCI: Enquête sur les
Indicateurs du Sida, Côte d’Ivoire 2005. Calverton, MD: ORC Macro; 2007.

35. World Health Organization: Updated WHO Policy Recommendation. In
Intermittent Preventive Treatment of malaria in pregnancy using
Sulfadoxine-Pyrimethamine (IPTp-SP); 2012.

36. Kayentao K, Garner P, van Eijk AM, Naidoo I, Roper C, Mulokozi A, MacArthur JR,
Luntamo M, Ashorn P, Doumbo OK, ter Kuile FO: Intermittent preventive
therapy for malaria during pregnancy using 2 vs 3 or more doses of
sulfadoxine-pyrimethamine and risk of low birth weight in Africa:
systematic review and meta-analysis. JAMA 2013, 309:594–604.

doi:10.1186/s13071-014-0495-5
Cite this article as: Toure et al.: Coverage and efficacy of intermittent
preventive treatment with sulphadoxine pyrimethamine against malaria
in pregnancy in Côte d’Ivoire five years after its implementation.
Parasites & Vectors 2014 7:495.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study sites
	Study population
	Sample size calculation
	Delivery
	Laboratory procedures
	Ethical clearance
	Statistical analysis

	Results
	Characteristics of the study participants at enrollment
	Number of ANC visits
	Coverage of ITP-sp
	Low birth weight
	Placental malaria

	Discussion
	Conclusion
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


