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delivery (p = 0.1546; OR: 0.7553, IC a 95%: 0.4414 - 1.2923) and the birth
= weight (p = 0.1225; OR: 0.6638, IC a 95%: 0.3375 - 1.3056). Conclusion: In
Kisangani, pregnancy-associated malaria is associated with maternal anaemia

at delivery and LBW. IPTp-sp does not reduce the risk of these complications.
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Therefore, studies evaluating IPTp alternatives are required in malaria en-
demic areas.
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1. Introduction

Malaria remains a major public health problem. According to the World Health
Organization (WHO), sub-Saharan Africa is the region of the world bearing the
heaviest burden in terms of cases of malaria and associated deaths. In 2017,
sub-Saharan African accounted for 92% of malaria cases and 93% of mala-
ria-related deaths in the world [1] [2].

Malaria is endemic in most African countries, including the Democratic Re-
public of Congo (DRC), the 2nd sub-Saharan African country most affected by
malaria after Nigeria [3]. According to WHO, in 2017, 25% of malaria cases in
the world were recorded in Nigeria and 11% in DRC [2]. In the province of
Tshopo, in the north of the DRC, malaria is the cause of consultation of 37% of
all pathologies and the cause of death at the level of 30%. Children under 5 and
pregnant women continue to pay the highest price for this disease. It has also
been noted that children under 5 years old are twice as likely to die as the rest of
the population. In Kisangani, administrative center of Tshopo Province, in 2010,
there were 11.9523 new cases of malaria that caused 288 deaths [4] [5].

Malaria is a socio-economic burden for hundreds of millions of Africans and a
factor of poverty and underdevelopment. According to the 2011 WHO report,
economic losses due to malaria were enormous: up to US$12 billion annually
[6]. These directly cover individual and public expenditures for the prevention
and treatment of the disease; and indirectly the loss of productivity or income
when one considers the losses caused by medical care, absenteeism from school
and work, funeral expenses, with an annual growth deficit estimated at 1.3% and
a GDP decline of 32% [6] [7] [8].

Every year in Africa, more than 30 million pregnant women live in mala-
ria-endemic areas. The prevalence of malaria during pregnancy varies from 5%
to 40% depending on the country [7]. Malaria infestation of pregnant women is
a major public health problem, as it is a threat to themselves and their children
[1] [9]. The pregnant woman is particularly vulnerable: the pregnancy weakens
the woman and makes her more susceptible to malaria infection, increases the
risk of the disease, severe anaemia and death. For the unborn child, malaria in-
creases the risk of spontaneous abortion, stillbirth, preterm birth and low birth
weight (LBW), one of the main causes of child mortality [1] [10]-[17]. Lukuka et
al [18] had found in 2006, in four maternity departments in the City of Kinshasa
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(DRCQ), that 11.3% of newborns of malarious mothers suffered of LBW.

Depending on the local conditions of malaria transmission, the consequences
of this medical condition during pregnancy are different. Acute and severe com-
plications, including maternal mortality and pernicious access, are limited to
unstable endemic areas, low or epidemic transmission, where pregnant women
are not immunized against malaria and cases are less frequent outside epidemic
episodes. On the other side, in areas of stable malaria, with moderate to high
transmission, pregnant women are semi-immune to malaria and there are essen-
tially problems of maternal anaemia and fetal growth restriction responsible for
a LBW, particularly marked in primigesta [13].

In view of the above, considering that Kisangani is a malaria-endemic area
and due to the lack of data on malaria complications during pregnancy in Ki-
sangani, we conducted this study to determine if in this city, pregnan-
cy-associated malaria is associated with maternal anaemia at birth and LBW and
to determine if intermittent preventive treatment in pregnancy with Sulphadox-

ine-Pyrimethamine (IPTp-sp) reduces these complications.

2. Methods
2.1. Type, Framework and Period of Study

From January to September 2017, we have conducted a cross-sectional analytic
study. This study was multi-center and conducted in Kisangani, a highly en-
demic malaria area which is in north of the DRC. Six hospitals served as a study
framework. These hospitals were selected regarding their high attendance by
pregnant women and the availability of laboratories accredited by the provincial
health division for biomedical tests. In all these hospitals, the WHO recommen-
dations on prevention of malaria during pregnancy, use of insecticide-treated

mosquito nets (ITNs) and IPTp-sp, are applied.

2.2. Population

We had exhaustively recruited all pregnant women who were admitted for labor,
parturients, into our research sites during the period of our study.

1) Inclusion criteria

The participants were parturients who:

— have been staying in or around Kisangani for more than 2 weeks before deli-
very;
— have signed their informed-consent form.

Parturients who did not fulfill at least one inclusive criteria were excluded.

2) Recruitment of the respondents (Figure 1)

1542 parturients were admitted to our research sites during our study period.
Of these, we first excluded 27 who had not been staying to Kisangani or the sur-
rounding area in the 2 weeks before delivery. Then, we excluded 209 parturients
who had not given their informed-consent. Then we excluded 209 parturients

who did not give their informed-consent. Finally, we had put aside 58 for im-
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proper sampling technique, spreading for thick drop smear and/or blade preser-
vation. Thus, at the time of data analysis, we selected a sample of 1248 partu-

rients.

Were admitted:
1542 parturients

Parturients from outside Kisangani
and surrounding areas: 27

\ 4

Parturients who stayed
in Kisangani or it
surrounding areas: 1515

Excluded for refusal to
participate in the study: 209

Had participated
in the study: 1306

Excluded for improper
l sampling, sprawl

and/or storage technique: 58

Were selected
during the
analysis: 1248

Figure 1. Recruitment of the respondents.

2.3. Data Collection

= Data collection tools

To collect the data, we used a data collection form.
= Data collection technique

Data collection was prospective. It was performed when parturients were ad-
mitted to the labor room. We performed interview, physical examination and
laboratory investigations in parturients. Data related to the evolution of preg-
nancy were collected from ANC form.

Our survey team consisted of twelve midwives or nurses (two per site), six
medical biologists (one per site) and one supervisor. Before starting the data col-
lection, the nurses or midwives had attended training sessions to standardize the
interview procedure as well as physical examination of parturients and new-
borns. Medical biologists were briefed on hemoglobin measurement techniques
using the Hemocue Hb analyzer, peripheral blood sampling and slide spreading
techniques for thick blood smear, and its transport after spreading. In addition,
they were briefed on HIV rapid testing and trained in placental apposition tech-
nique. The supervisor was trained on all the steps of our research.

At the admission of parturients in the labor room, nurses or midwives inter-
viewed the parturients. They attributed a unique code to each parturient and
asked them questions related to their socio-demographic parameters such age,

education level, profession, commune of residence, their gynecological and ob-
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stetric history, and their preventive measures of malaria, in particular the use of
the ITNs and IPTp-sp. The interview was followed by a physical examination of
these parturients. After obtaining their consent, the medical biologists proceeded
to parturients HIV rapid testing, maternal hemoglobin testing and peripheral
blood sampling followed by slide spreading to prepare thick drop smear test.
Hemoglobin determination was performed using the Hemocue Hb Analyzer,
following the manufacturer’s instructions; and any result below 11gr/dl was con-
sidered as case of anaemia.

Immediately after giving birth, medical biologists performed placental apposi-
tion for thick drop smear test, while nurses or midwives thoroughly examined
the newborns and weighed them using an electronic scale table SH-8008 (this
scale is made in China by Jiangsu Suhong Medical Instruments Co. Ltd). There-
by, a weight less than 2500 gr at birth was considered as LBW. To perform pla-
cental appositions, medical biologists cleaned the placenta, superficially cut its
maternal surface and applied a blade on the incised placental surface.

The study supervisor transported, according to the standards, the smear
spread on slides to the Provincial Public Health Laboratory for thick drop smear
test. Thereby, the smears were stained for 10 minutes to 10% diluted giemsa so-
lution before being read by microscopy 100x objective. The thick drop smear
test was considered when trophozoites or other plasmodium development stages
were present in the sample. So, a positive thick drop test in peripheral blood was
considered as peripheral parasitaemia whereas placental malaria was defined as a
positive thick drop test in placental appositions. Association “malaria access
during pregnancy—peripheral parasitaemia at delivery—placental malaria” was

considered as pregnancy-associated malaria.

2.4. Data Analysis

The collected data were first stripped and then analyzed using the software Epi
info version 7.2.2.6.

For the Sample Description, we calculated frequency and percentage as well as
averages. To compare proportions, we calculated Pearson’s chi squared and
fisher’s exact at the level of significance < 0.05. To measure the strength of asso-
ciation, we calculated odds ratio (OR) and its 95% confidence interval (CI).

3. Results
3.1. Characteristics of Study Respondents

The characteristics of study respondents are presented in Table 1.

170 respondents (13.62%) were under the age of 19; 24.36% of the participants
were primigravida; 95.03% of them used the ITNs; 95.27% used IPTp-sp; the
proportion of respondents with HIV serology positive was 3.37%; 23.88% of the
respondents suffered from malaria access during pregnancy, 15.22% had peri-
pheral parasitaemia at delivery and 14.90% had placental malaria; the prevalence
of maternal anaemia at delivery was 32.85% while the prevalence of LBW was
13.46% (Table 1).
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Table 1. Characteristics of study respondents.

Characteristics n % 95% CI
Age (years) (Average: 25.39 + 6.24)
<18 170 13.62 11.79 - 15.68
19-34 950 76.12 73.64 - 78.44
235 128 10.26 8.66 - 12.11

Gravidity N = 1248

Primigravida 304 24.36 22.06 - 26.82
Multigravida 944 75.64 73.18 - 77.94
VIH serology N = 1248
Negative 1206 96.63 95.48 - 97.50
Positive 42 3.37 2.50 - 4.52

Use of IPTp-sp N = 1248
No 59 4.73 3.68 - 6.05
Yes 1189 95.27 93.95 - 96.32
Number of IPTp-sp doses N = 1248
0-2 299 23.96 21.67 - 26.40
3-4 949 76.04 73.60 - 78.33
ITNs N = 1248
No 62 4.97 3.89-6.32
Yes 1186 95.03 93.68 - 96.11

Arterial hypertension during current pregnancy N = 1248
No 1200 96.15 94.94 - 97.09
Yes 48 3.85 2.91 - 5.06
Malaria access during pregnancy N = 1248
Negative 950 76.12 73.68 - 78.40
Positive 298 23.88 21.60 - 26.32
Peripheral parasitaemia at delivery N = 1248
Negative 1058 84.78 82.68 - 86.66
Positive 190 15.22 13.34-17.32
Placental malaria p N =1248
Negative 1062 85.10 83.01 - 86.96
Positive 186 14.90 13.04 - 16.99
Maternal Hb at delivery (gr/dl) N = 1248
211 838 67.15 64.49 - 69.70
<11 410 32.85 30.30 - 35.51
Birth weight of newborn (gr) N = 1248
>2500 1080 86.54 84.53 - 88.32
<2500 168 13.46 11.68 - 15.47

3.2. Effect of Pregnancy-Associated Malaria and IPTp-sp on
Maternal Hemoglobin at Delivery

We present the effect of pregnancy-associated malaria and IPTp-sp on maternal
hemoglobin at delivery, in Table 2.
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Table 2. Effect of pregnancy-associated malaria and IPTp-sp on maternal hemoglobin at

delivery.

Characteristics

Hb < 11 gr/dl Hb > 11 gr/dl p-value

Use of IPTp-sp
23 (38.98%) 36 (61.02%)
387 (32.55%) 802 (67.45%)

0.1546

Number of IPTp-sp doses
104 (34.78%) 195 (65.22%)
306 (32.24%) 643 (67.76%)

0.2077

Malaria access during pregnancy

294 (30.95%) 656 (69.05%)
0.0056

116 (38.93%) 182 (61.07%)
Peripheral parasitaemia at delivery

278 (26.28%) 780 (73.72%)
0.0000

132 (69.47%) 58 (30.53%)

OR (IC a 95%)

0.7553 (0.4414 - 1.2923)

0.8923 (0.6783 - 1.1738)

1.4221 (1.0851 - 1.8638)

6.3855 (4.5552 - 8.9512)

While reading Table 2, we notice that the risk of anaemia at delivery in-

creased with malaria access during pregnancy (p = 0.0056; OR: 1.4221, 95% CI:
1.0851 - 1.8638) and peripheral parasitaemia at delivery (p = 0.0000; OR: 6.3855,
95% CI: 4.5552 - 8.9512) while use of IPTp-sp did not have effect on maternal
hemoglobin at delivery (p = 0.1546; OR: 0.7553, 95% CI: 0.4414 - 1.2923) (Table 2).

3.3. Effect of Pregnancy-Associated Malaria and IPTp-Sp on Birth
Weight of Newborns

Table 3 shows the effect of pregnancy-associated malaria and IPTp-sp on birth

weight of newborns.

Table 3. Effect of pregnancy-associated malaria and IPTp-sp on birth weight of new-

borns.

Characteristics

Weight <2500  Weight > 2500 p-value

OR(95% CI)

Use of IPTp-sp

No 11 (20%) 48 (80%)
0.1225 0.6638 (0.3375 - 1.3056)
Yes 157 (13.13%) 1032 (86.87%)
Number of IPTp-sp doses
0-2 48 (16.05%) 251 (83.95%)
0.0687 0.7569 (0.5264 - 1.0885)
3-4 120 (12.64%) 829 (87.36%)
Malaria access during pregnancy
No 126 (13.26%) 824 (86.74%)
0.3537 1.0729 (0.7364 - 1.5632)
Yes 42 (14.09%) 256 (85.91%)
Peripheral parasitaemia at delivery
No 112 (10.59%) 946 (89.41%)
0.0000 3.5299 (2.4424 - 5.1015)
Yes 56 (29.47%) 134 (70.53%)
Placental malaria p N = 1248
No 66 (6.21%) 996 (93.79%)
0.0000 18.3247 (12.5141 - 26.8332)
Yes 102 (54.84%) 84 (45.16%)
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Table 3 shows us that the risk of LBW increased by the peripheral parasitae-
mia at delivery (p = 0.0000; OR: 3.5299, 95% CI: 2.4424 - 5.1015), the placental
parasitaemia (p = 0.0000; OR: 18.3247, 95% CI: 12.5141 - 26.8332) while use of
IPTp-sp did not have effect on the birth weight (p = 0.1225; OR: 0.6638, 95% CI:
0.3375 - 1.3056) (Table 3).

4. Discussion

4.1. Pregnancy-Associated Malaria and Maternal Anaemia at
Delivery

We have found in our research that the risk of anaemia at delivery increased
with malaria access during pregnancy (p = 0.0056; OR: 1.4221, 95% CI: 1.0851 -
1.8638) and peripheral parasitaemia at delivery (p = 0.0000; OR: 6.3855, 95% CI:
4.5552 - 8.9512).

Our results join those of Cottrell et al [15] in Benin, Matangila et al [16] in
the DRC, of Lufele ef al. [19] in New Guinea, from Samia et a/ [20] in Sudan and
Botolahy et al [21] in Madagascar. These authors found that malaria during
pregnancy was associated with anaemia. In their meta-analysis, Steketee et al
[22] also met the same findings.

Anaemia in case of pregnancy-associated malaria is due to hemolysis caused
by Plasmodium falciparum infection. In addition, Kisangani being a stable mala-
ria transmission area, parturients might have an antimalarial premunition.
Therefore, anaemia would be one of the complications of malaria encountered in
this case [13].

4.2. Pregnancy-Associated Malaria and LBW

LBW increased with peripheral parasitaemia at delivery (p = 0.0000; OR: 3.5299,
95% CI: 2.4424 - 5.1015) and placental parasitaemia (p = 0.0000; OR: 18.3247,
95% CI: 12.5141 - 26.8332).

Our result match with those found by Cottrell et al [15] in Benin, Egata and
Bafa [17] in southern Ethiopia, Lufele et a/ [19] in New Guinea, Samia et al [20]
in Sudan, Botolahy ef al [21] in Madagascar, Kapisi et al [23] in Uganda, Mo-
hammed et al. [24] in central Sudan and Albiti et al [25] in Yemen. All these
authors found that pregnancy-associated malaria was associated to LBW. After a
meta-analysis, Steketee et al [22] found that malaria was associated with LBW.
In addition, Guyatt et al. [26] reported that in sub-Saharan Africa malaria was
associated with LBW. By contrast, Rulisa et a/ [27], in Rwanda, reported that the
incidence of malaria during pregnancy had no influence on birth weight.

The association of LBW with peripheral parasitaemia and placental parasi-
taemia, found in our study like in studies of other authors, is related to placental
parasitaemia. Indeed, in areas of stable malaria transmission, placental parasi-
taemia and maternal anaemia are predominant [13]. This leads to placental le-
sions responsible of uteroplacental insufficiency, which causes intrauterine
growth restriction which results in LBW. LBW in our study was also due to ma-

ternal anaemia.
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4.3. Effect of IPTp-Sp on Maternal Hemoglobin at Delivery and
Birth Weight of Newborns

We found in our research that use of IPTp-sp did not have effect on maternal
hemoglobin at delivery (p = 0.1546; OR: 0.7553, 95% CI: 0.4414 - 1.2923) and the
birth weight (p = 0.1225; OR: 0.6638, 95% CI: 0.3375 - 1.3056). In addition,
number of use of IPTp-sp did not reduce the risk of these complications.

Our results join those of Braun ef al [28] in Uganda. They found that use of
IPTp-sp did not reduce maternal anaemia at delivery and LBW risk.

By contrast, Our results did not match with those of Losimba ef al [29] in
DRC, Olliaro et al [30] in Senegal, and Mace et a/ [31] in Zambia. They found
that IPTp-sp reduced the LBW risk. Falade ef a/ [32] in Nigeria found that the
prevalence of maternal anaemia was lower among pregnant women who re-
ceived IPTp-sp. Valea ef al [33] in Burkina Faso found that LBW and anaemia
had trend to decrease in group of pregnant women who received 3 doses of
IPTp-sp.

Our results would be due to the resistance of parasites to SP; indeed, cases of
resistance to SP have been reported in DRC [34].

5. Conclusion

In Kisangani, pregnancy-associated malaria is associated with maternal anaemia
at delivery and LBW. IPTp-sp does not reduce the risk of these complications.
Therefore, studies evaluating IPTp alternatives are required in malaria endemic

areas.
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