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Abstract: Background and aims: neonatal mortality in pregnant women with pre-eclampsia remains a concern in our
environment and several factors, including those related to complications of pre-eclampsia, contribute to it in our settings
where the care is inadequate. The aims of our study is to determine the frequency of transfer to describe the survival of babies
born to preeclampsia mothers admitted to the Pediatric Neonatology Department of University Clinics of Kinshasa over a
consecutive period of approximately 30 days. Methods: This is a prospective cohort study carried out over a period from
January 1, 2006 to December 31, 2015 targeting all babies born to preeclampsia mothers followed in the neonatal service of the
University Clinics of Kinshasa. Maternal, perpartal, neonatal and evolutionary characteristics (cure or death) were studied.
Survival was described by the Kaplan Meier method at the 5% significance level. Results: the recorded death rate was 26.5%.
Gestational age between 28-36 weeks of amenorrhea conferred a risk of death in children 3 times, compared with APGAR <7
at the 1st, 5th and 10th which conferred a risk of 2, 3 and 3 times respectively. The overweight-obese mothers had a risk
doubled of causing the death of newborns. Conclusion: The toll of neonatal mortality during preeclampsia is heavy in
developing countries where newborns continue to die from often preventable causes. The reduction in neonatal morbidity and
mortality requires an improvement in the system of care for newborns in our environment.
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1. Introduction
The fourth Millennium Development Goal (MDG), aimed
at reducing infant mortality by 2/3 by 2022, involves
improving the quality of obstetric and neonatal care, thereby

reducing neonatal mortality. Around 4 million neonatal
deaths are recorded each year worldwide, and three quarters
of them occur in the first week of life with the highest risk on
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the first day of life [1] and the main causes of this mortality
are maternal preeclampsia, prematurity and neonatal
infection [2-5]. However, to reduce neonatal mortality, it is
also important to consider the factors associated with
neonatal morbidity and mortality, including prevention and
proper management of the mother with preeclampsia. This is
how we were interested in the transfer of newborns to the
neonatal care unit because it represents an indicator of
morbidity that can be used to design and implement
interventions to improve the health of the mother. and
increase neonatal survival. The transfer of a newborn requires
a rigorous organization and specific skills of medical and
paramedical staff in order to anticipate and prevent as well as
possible any incidents or accidents that could occur during
the transfer. In France, the organization of perinatal care, on
the basis of a regional network and the establishment of
structures dedicated to the guidance of mothers and children
in recent years, has made it possible to significantly reduce
the number of children. postnatal transfers of babies born to a
preeclamptic mother [6, 7]. Although some local teams have
looked into the causes of neonatal deaths [8], the survival of
babies born to preeclampsia mothers in our context is poorly
understood. Also, within the framework of the
implementation of a project which to improve the survival of
the newborn at the University Clinics of Kinshasa acting as a
reference pole, it seemed necessary to us to describe the
survival of babies born to preeclampsia mothers admitted. at
the Pediatric Neonatology Department of Kinshasa
University Clinics for a consecutive period of approximately
30 days.
1.1. Patients and Methods
This was a prospective cohort study from 2006 to
December 2015. The children were recruited and followed up
at the Neonatology Service of the University Clinics of
Kinshasa during the period from January 2006 to December
2015. Each child was followed for 30 days depending on the
year he was included in the cohort.
The study population consisted of all the children born to a
preeclampsia mother recruited from the cohort and followed
at the Neonatology Service of University Clinics in Kinshasa
until 2015. The primary outcome was death. Children lost to
follow-up have been censored.
Inclusion criteria: any child born to a preeclampsia mother
transferred to Neonatology for treatment. Children admitted
to neonatology whose mothers did not have preeclampsia
were not included in the study. The systematic examination
of the children made it possible to obtain, from an ad hoc
survey sheet, the information essential for this study. Data
from mothers included age, educational level, occupation,
parity, pregnancy, BMI, blood pressure, history of
preeclampsia, treatment and complications.
Children's data included BCF, gestational age, route of

delivery, APGAR, weight, height and head circumference, and
vital outcome. The BMI of the mothers was categorized into
normal (BMI between 18 and 24.9 Kg / m2), overweight (BMI
between 25 and 29.9 Kg / m2), obesity (BMI ≥30 Kg / m2).
Low birth weight was assessed in children with a birth
weight of less than 2500 grams. The APGAR of less than 7
was considered bad. Survival was defined as the period
starting from the 1st day of admission to neonatology of the
child until the date of death for the deceased, at the last
assessment for the lost to follow-up, and at the end of the
study (December 31, 2015) for survivors.
1.2. Statistical Analyzes
The data was entered and encoded using the Epi info 3.5
software. Data analyzes were performed using SPSS version
21 software. Descriptive statistics were presented as the
mean plus or minus standard deviation for the data that
followed the Gaussian distribution and the Median and
Interquartile Space (EIQ). For those not having a Gaussian
distribution, percentages and confidence intervals (95% CI)
depending on the case. The Student's t test made it possible to
compare the means and that of chi-square made it possible to
compare the proportions. Kaplan Meier's method was used to
describe the survival between the date of admission in
neonatal care and death (complete data) and the end of the
study (censored data). Patients lost to follow-up at the end of
the study (n=4) were censored. The Log-rank test was used to
compare survival curves. Independent predictors of mortality
were sought by the Cox proportional risk method, the relative
risk (RR) was calculated for each independent variable. A p
value <0.05 was considered the threshold of statistical
significance.
1.3. Ethical Considerations
The data was collected anonymously and confidentially.
The privacy and personality of the children have been
safeguarded. The three fundamental principles of ethics
were respected at the time of the study: the principle of
respect for the person, that of beneficence and that of
justice. The protocol for this study was submitted and
accepted by the DRC's National Health Ethics Committee
under approval number 105 / CNES / BN / PMMF / 2018 of
3/04/2019.

2. Results
Vital Outcome of Newborns
During severe preeclampsia, after childbirth, 117 newborns
were hospitalized in Neonatology at University Clinics in
Kinshasa. Among them, 26.5% had died and 73.5% were alive
(Figure 1).
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Figure 1. Distribution of children according to their vital outcome.
Table 1. Characteristics of mothers of newborns by vital outcome.
Variables
Age
20-35 years
>35 years
Level of study
Primary
Secondary
University
Profession
Unemployed
Employment
Season
Rain
Dried
Parity
Primiparous
Pauciparous
Multiparous
Large multiparous
Gesture
Primigest
Paucigest
Multigest
Large multigest
Antecedents
Preeclampsia
Caesarean
BMI
Normal
Overweight
Obesity
SBP
DBP
Proteinuria
++
+++
Œdème
Traitment
Therapeutic scheme 1
Therapeutic scheme 2
Therapeutic scheme 3
Therapeutic scheme 4
Complications

Over all n=117
31.9±5.6
85 (72.7)
32 (27.4)

Survival n=86
31.9±6.1
62 (72.1)
24 (27.9)

Death n=31
32.1±3.9
23 (74.2)
8 (25.8)

p
0.868

27 (23.1)
48 (41.0)
42 (35.9)

16 (18.6)
40 (46.5)
30 (34.9)

11 (35.5)
8 (25.8)
12 (38.7)

89 (76.1)
28 (23.9)

67 (77.9)
19 (22.1)

22 (71.0)
9 (29.0)

61 (52.1)
56 (47.9)

45 (52.3)
41 (47.7)

16 (51.6)
15 (48.4)

50 (42.7)
38 (32.5)
19 (16.2)
10 (8.5)

36 (41.9)
27 (31.4)
13 (15.1)
10 (11.6)

14 (45.2)
11 (35.5)
6 (19.4)
0 (0.0)

34 (29.1)
35 (29.9)
34 (29.1)
14 (12.0)

26 (30.2)
28 (32.6)
20 (23.3)
12 (14.0)

8 (25.8)
7 (22.6)
14 (45.2)
2 (6.5)

29 (24.8)
17 (14.5)
28.9±4.2
23 (19.7)
45 (38.5)
49 (41.9)
176.4±20.5
115.6±12.2

19 (22.1)
10 (11.6)
29.1±4.3
17 (19.8)
28 (32.6)
41 (47.7)
174.3±18.9
113.9±10.3

10 (32.3)
7 (22.6)
28.4±3.6
6 (19.4)
17 (54.8)
8 (25.8)
182.3±23.8
120.3±15.6

9 (7.7)
108 (92.3)
99 (84.6)

6 (7.0)
80 (93.0)
74 (86.0)

3 (9.7)
28 (90.3)
25 (80.6)

0.327

43 (36.8)
39 (33.3)
8 (6.8)
27 (23.1)
37 (31.6)

32 (37.2)
26 (30.2)
8 (9.3)
20 (23.3)
26 (30.2)

11 (35.5)
13 (41.9)
0 (0.0)
7 (22.6)
11 (35.5)

0.522
0.168
0.576
0.373

0.068

0.293

0.556

0.223

0.140

0.018
0.012
0.398
0.212
0.025
0.027
0.063
0.012
0.443

Table 1 shows that children whose mothers had a history of pre-eclampsia, cesarean section and overweight were more dead
(p>0.05).
Table 2. General characteristics of newborns according to the vital outcome.
Variables
Fetal heart sound
Absent
well

Over all n=117

Survival n=86

Death n=31

2 (1.7)
87 (74.4)

2 (2.3)
65 (75.6)

0 (0.0)
22 (71.0)

p
0.716
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Variables
Disturbe
Gestationnal age
28-36 AW
>36 AW
Delivery route
Low
Caesarean
APGAR 1st minute
<7
≥7
APGAR 5th minute
<7
≥7
APGAR 10th minute
<7
≥7
Birth weight (g)
Low
Normal
Heigth cm
Cranial perimeter (cm)

Over all n=117
28 (23.9)
34.5±2.5
89 (76.1)
28 (23.9)

Survival n=86
19 (22.1)
35.0±2.3
61 (70.9)
25 (29.1)

Death n=31
9 (29.0)
33.1±2.6
28 (90.3)
3 (9.7)

17 (14.5)
100 (85.5)

15 (17.4)
71 (82.6)

2 (6.5)
29 (93.5)

44 (37.6)
73 (62.4)

25 (29.1)
61 (70.9)

19 (61.3)
12 (38.7)

31 (26.5)
86 (73.5)

17 (19.8)
69 (80.2)

14 (45.2)
17 (54.8)

11 (9.4)
106 (90.6)
1792.8±598.4
101 (86.3)
16 (13.7)
42.4±4.0
30.4±2.7

5 (5.8)
81 (94.2)
1940.9±540.7
73 (84.9)
13 (15.1)
43.4±3.5
30.9±2.6

6 (19.4)
25 (80.6)
1381.5±564.6
28 (90.3)
3 (9.7)
39.6±4.2
28.8±2.3

p
<0.001

0.113

0.002

0.007

0.037

<0.001

0.000
0.000

Table 3. Predictors of short-term infant mortality.
Factor
Gestationnal age AW
≥37
28-36
APGAR 1st minute
≥7
<7
APGAR 5th minute
≥7
<7
APGAR 10th minute
≥7
<7
Overweight-obesity of monther
No
Yes

person-day

n

Incidence of death/100 P-D

RR (95% CI)

84
6

28
3

6.6
10.0

10
51

12
19

17
26

Ajusted RR (95%CI)

p

1
3.18 (1.97-10.47) 0.016

1
2.71 (1.82-8.99)

0.010

2.8
8.9

1
3.21 (1.55-6.63)

0.002

1
2.2 (1.88-5.54)

0.008

17
14

3.3
6.2

1
3.15 (1.55-6.42)

0.002

1
3.33 (1.49-6.60)

0.0005

52
26

25
6

6.9
14.4

1
3.83 (1.13-6.11)

0.004

1
3.37 (1.54-5.60)

0.004

18
52

14
17

4.3
10.2

1
2.17 (1.07-4.40)

0.032

1
1.90 (1.18-3.94)

0.038

Table 2 summarizes the general characteristics of the
newborns according to the vital outcome and shows that the
children of gestational age between 28-36 weeks of
amenorrhea (p<0.001), APGAR <7 (p=0.007), low birth
weight (p<0.001) more deceased.
Short-term Survival Study of Newborns
Overall survival
The probability of survival of the children was 87.2% on
the second day, 75.2 on the 5th day, 73.5% on the tenth day,
73.5 on the thirtieth day. The median survival time was 12
days (IEQ: 10-15) (Figure 2).
The median survival at 30 days of follow-up is 3 days for
children of gestational age under 37 weeks of gestation and
18 days for those over 37 weeks of amenorrhea. Indicating
better survival of children of gestational age ≥37 weeks of
amenorrhea compared to those less than 37 weeks of
amenorrhea with a statistically significant difference
(p=0.039) (Figure 3).
Survival is better in children with APGAR ≥7, a median
follow-up duration of 16 days, compared with 2 days for
those with APGAR less than 7 with a statistically significant
difference (p=0.001) (Figure 4).

p

Figure 2. Probability of survival of children to days of follow-up in
neonatology.
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Figure 3. Child survival by gestational age at follow-up.

Figure 4. Child survival according to APGAR at birth.

According to Table 3, gestational age between 28-36
weeks of amenorrhea conferred a risk of death to children of
3 times, against to APGAR <7 at the 1st, 5th and 10th which
conferred a risk of 2, respectively, 3 and 3 times. The
overweight-obese mothers had a risk doubled of causing the
death of newborns.

3. Discussion
Preeclampsia is the expression of a hypo perfusion of the
placenta (insufficient nutrition and oxygenation) which sees
its own circulation deteriorate, resulting in ischemic placental
lesions with fetal repercussions. The present study, involving
117 newborns having completed neonatal days, aimed to
study the survival and predictors of mortality in these
children during hospitalization.
The neonatal mortality rate in children born to preeclampsia
mothers referred to neonatal care was 26.5%. This rate is
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higher than that found by Monebenimp et al at the Yaoundé
University Hospital in 2005, which was 3.58% [9]; and close
to that of Tietche et al who had found a rate of 20.48% in
eutrophic newborns with HYC in 1998 [10]. This frequency is
consistent with the findings made by the WHO according to
which neonatal mortality rates are higher in developing
countries [11]. This could be explained by the poverty and
ignorance encountered in these countries, limiting access to
care for mothers with preeclampsia and ignorance of the
consequences of preeclampsia on the newborn by mothers.
The proportion of deaths was higher in neonates with
gestational age <37 WA than in those with gestational age ≥37
WA with a 3-fold risk (p <0.05). Gestational age appears to be a
good predictor of neonatal mortality in our study. This is in
agreement with the results of several authors [12-14]. Lawn
estimates that 28% of all neonatal deaths are due to preterm birth
[15]. On the other hand, for Onwuanaku, although gestational
age is not significantly related to neonatal mortality, he reports
that the latter tends to occur more at gestational age below 37
weeks [16]. In our environment, as in most developing countries
which are characterized by the impoverishment and underequipment of health structures, the rearing of premature babies
poses serious problems and preterm birth is grafted with a high
rate of neonatal death. The high case fatality rate linked to
preterm birth found in our study could be explained by the fact
that from birth to admission to our service through transfer, the
premature baby does not benefit from any continuous care as he
does. merit knowing that it has physiological immaturity of all
organs (pulmonary immaturity, low carbohydrate reserves,
immaturity of thermoregulation, immunological immaturity,
neurological immaturity).
As for neonatal depression (Apgar score <7) was
significantly associated with mortality in our study and in
previous studies [17-19]. The need for neonatal intensive care
which was noted considerably in the group of children with
depression could be attributed to the high rates of intrapartal
complications such as prolonged labor, obstructed labor
which occurred more among the factors of the depression
score. APGAR. Finally, we found that perinatal death was 3
times higher in children with APGAR <7 than in those with
APGAR ≥7; this would be secondarily due to the acute fetal
distress and the poor Apgar score.
In the mother, the overweight-obesity of the mother had
influenced neonatal mortality, this overweight-obesity of the
mothers could be explained by the fact that the majority of
mothers had an occupation. Overweight-obesity is often
correlated with occupation; That is, a hardworking woman
has a certain level of fat. This is how it has been shown in
several studies conducted around the world that a working
woman (and therefore one who has an occupation) is subject
to a certain number of occupational risks: stress, intense
physical work with the risk of sedentary lifestyle. which are
the basis of obesity known to be a factor in the onset of low
weight in general and in premature birth [20-22]. Knowing
the impact of prematurity on mortality, obesity could
indirectly intervene in newborn mortality.
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4. Conclusion
Pre-eclampsia is a pregnancy pathology with fairly high
mortality for both the mother and the fetus. The most notable fetal
complications it causes such as intrauterine growth retardation,
prematurity, APGAR depression and fetal hypotrophy. These
anomalies have their own significant impact on neonatal mortality,
hence the need for preventive management through screening and
early management of high-risk pregnancies.
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