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Abstract:

Background: Preterm birth is an emerging global public health problem. The aim was to determine the epidemiological,
clinical, and prognostic aspects of preterm newborns delivered at a sanitary training centre in Ouagadougou, Burkina Faso
and describe the mothers of preterm newborns, the circumstances of childbirth, and the clinical characteristics of preterm
newborns in order to calculate and study mortality. Material and methods: This retrospective study includes all preterm
newborns hospitalized in the neonatology unit of Clinique El Fateh-Suka over a 10-year period. Results: The frequency of
preterm birth was 193 of 574 gestational age-specified newborns (33.6%). Insufficient antenatal consultation, premature
rupture of membranes, and pathology during pregnancy comprised 58%, 64.9%, and 82.6% of preterm birth cases,
respectively. The main pathologies associated with preterm birth included hemorrhagic and hematological disorders (42.5%),
neonatal infections (23.3%), congenital malaria (21.8%), and intrauterine hypoxia and birth asphyxia (13.5%). The incidence
of mortality was 21.2%, and the major causes of mortality included hemorrhagic and hematological disorders (46.3%),
intrauterine hypoxia and birth asphyxia (22%), and neonatal infections (14.6%). These deaths were more frequent in the early
neonatal period than late neonatal period (30.8% vs. 6.1%) (OR = 6.91; 95% CI [2.34-20.40]; P = 0.000). Conclusion: Preterm
birth occurs frequently in our neonatology unit, and the involved complications are as expected. Providing high-quality
antenatal consultations will reduce the incidence of preterm birth. An improved system of care for newborns would also
greatly reduce preterm mortality.
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Introduction

The World Health Organization (WHO) defines complications, and many survivors will suffer from

preterm birth as any birth at < 37 weeks of
amenorrhea (WA) or < 259 days from the first day of
a woman’s final menstrual period [1]. Of 15 million
preterm births that occur worldwide each year, 1.1
million do not survive due to preterm birth-related

life-long disabilities, in particular learning, visual,
and hearing disorders [2]. The estimated incidence of
preterm birth is 9.6% of all births worldwide, and the
phenomenon is of great interest in developed and
developing countries. The highest preterm birth rates
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have been reported in Africa (11.9%) and North
America (10.6%), while the lowest is in Europe
(6.2%); in addition, 11 of 12.9 million (85%) preterm
births occurred in Africa and Asia [3]. Preterm birth
contributes to 62% of neonatal mortality [4]. In
Burkina Faso, few studies have been devoted to
preterm birth [5,6]. Here, our aim was to determine
the epidemiological, clinical, and prognostic aspects
of preterm newborns who were delivered at a
neonatology unit (NU) in Ouagadougou, Burkina
Faso.

Material and Methods

Study site
Clinique EI Fateh-Suka (CFS), a private health
institution created in 1999, is located in

Ouagadougou. The NU receives newborns from the
maternity department of the institution, which
averages 360 childbirths per year. The NU also
receives newborns who are referred from other health
centres in the city and surrounding areas of Burkina
Faso. The NU staff includes three doctors (two
pediatricians and a general practitioner) and seven
nurses. It is equipped with eight incubators, nine
cribs, a conventional phototherapy unit, and neonatal
resuscitation materials.

Methods

This retrospective study was conducted using the
clinical records of all hospitalized newborns who
were treated between June 15, 1999 and June 14,
2009. Any newborn whose gestational age at birth
was < 37 WA and was hospitalized during the study
period was included. Any newborn who did not fulfill
these criteria was excluded from the study.
Gestational age was determined by obstetric
ultrasound during the first quarter of pregnancy,
when available, or by morphological and
neurological maturation using the Farr and Amiel-
Tison criteria [7,8]. Growth  (birth weight for
gestational age) was estimated according to the
Lubchenco chart [9]. An individual case record form
was designed for this study that allowed the
collection of data on (i) the mother (age, number of
pregnancies, parity, antenatal consultations [ANCs],
prior history of twins and preterm birth, pathology
during the pregnancy, pathological medical histories),
(ii) childbirth (place, delivery, state of membranes),
and (iii) newborn (gestational age, sex, birth weight,
complementary examinations, diagnosis, modality of
leaving the hospital [recovery, death, leaving against
medical advice], period, time, and cause of death).

Data were entered using Epi-infoTM 6.04d software
(Center for Diseases Control and Prevention, Atlanta,
GA, USA) and exported to SPSS 16.0 (IBM SPSS
Inc., Chicago, IL, USA) for analysis. Insufficient
variables and modalities were not analyzed.
Frequency distributions were generated for all
variables. The chi-squared test was used to compare
proportions. To identify associations between
categorical variables and assumed risk factors, the
odds ratio (OR) and confidence interval at 95% [95%
CI] were calculated. Statistical tests demonstrating P
< 0.05 were considered statistically significant. The
tenth edition of the International Classification of
Diseases and Related Health Problems (ICD-10) was
used to codify all diagnoses [10].

Definitions

Based on their ages, mothers were categorized into
two groups: young (< 20 years) or reproductive-age
(> 20 years). ANCs < 4 were considered low (or
insufficient), and normal was considered > 4.
Intramural delivery refers to birth occurring within
the CFS labor ward, and extramural delivery was
defined as birth that required intervention outside the
CFS. Preterm newborns were classified according to
gestational age: moderate preterm (32-36 WA), very
preterm (28-31 WA), or extremely preterm (< 28
WA). They were also classified according to their
birth weight and gestational age into: Appropriate for
gestational age (AGA), Small for gestational age
(SGA) and Large for gestational age (LGA). We also
distinguished between the early (0—6 completed days)
and late (7-28 completed days) neonatal periods.
Infections specific to the perinatal period (P35-P39)
and certain infectious and parasitic diseases (A00-—
B99) were considered neonatal infections (NNI).
Intrauterine hypoxia and birth asphyxia (P20-P21)
were synonymous with neonatal cerebral injury.
Anemia in preterm newborns was defined as < 150
g/L hemoglobin and hypoglycemia was defined as <
1.4 mmol/L blood glucose [11,12].

Results

General data

Over 10 years, 697 newborns were hospitalized. The
gestational age of 574 newborns was determined, but
not for the remaining 123 newborns. In total, 368
(64.1%) newborns were considered full term, 193
(33.6%) were preterm, and 13 (2.3%) were post-term.
The ratios according to the whole number of
newborns were 52.8%, 27.7% and 1.9%,
respectively.
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Maternal and childbirth data

According to their medical histories, 3 of 136 women
(2.2%) had already given birth to a preterm newborn.
Vaginal delivery was successful in 101 of 187
preterm newborns (54%), and caesarean section was
required for the remaining 86 newborns (46%). Of
106 age-specified mothers, the average age was 28.46
+ 5.68 years (range: 16-41). Nine young mothers
(8.5%) vs. 97 (91.5%) reproductive-age mothers were
identified. The median number of pregnancies per
woman was 2 (range: 1-6). Forty-six primigravida
patients (23.8%) were identified vs. 147 multigravida
patients (76.2%). Median parity was 2 (range: 1-6);
64 primiparous (33.2%) vs. 129 multiparous women
(66.8%) were identified. The average number of
ANCs per woman was 3 (range: 1-7), and 40 of 69
patients (58%) demonstrated low ANCs vs. 29 of 69
(42%) patients with of normal ANCs. During
pregnancy, 17 of 123 women (13.8%) demonstrated
no pathological conditions. On the other hand, a
disorder was reported in 106 of 123 women (86.2%)
during pregnancy and considered related either to
urological or genital infection (34 mothers; 32.1%),
arterial hypertension (24 mothers; 22.6 %), malaria
(21 mothers; 19.8%), human immunodeficiency virus
infection (8 mothers; 7.5%), cervical incompetence
(7 mothers; 6.6%), or the threat of preterm birth (28
mothers; 26.4%). State of membranes was specified
in 77 women of whom 50 (64.9%) demonstrated
Premature rupture of membranes (PROM). We noted
147 cases of intramural delivery (82.6%) vs. 31 cases
of extramural delivery (17.4%).

Data on preterm newborns

Epidemiology

Preterm delivery was spontaneous in 152 of 193
patients (78.8%). Among 41 induced causes (41
patients;  21.2%), arterial  hypertension and
complications (26 patients; 13.5%), hemorrhagic
placenta praevia (9 patients; 4.7%), and acute or
chronic fetal distress (6 patients; 3.1%) were
diagnosed. There were 94 male (51.1 %) and 90
female (48.9%) preterm newborns, demonstrating a
sex-ratio of 1.04:1. In addition, 46 of 193 newborns
(23.8%) were twins. The average gestational age of
the preterm newborns was 33.09 + 2.59 WA (range:
25-36); moderate preterm newborns were more
common (73.5%) than very preterm (24.9%) or
extremely preterm newborns (1.6%). No risk factor
associated with degree of preterm birth could be
identified (data not shown). The average birth weight
of the preterm newborns was 1891 £ 529.93 g (range:
640-2870). Based on their growth, moderate preterm

and very preterm newborns were mostly appropriate
for gestational age (AGA), except for extremely
preterm newborns who exclusively were small for
gestational age (SGA) (Table 1).

Table 1. Growth of preterm newborns hospitalized
between June 15, 1999 and June 14, 2009 in
Ouagadougou, Burkina Faso.

Preterm Total*
Moderate Very | Extremely
preterm | preterm = preterm
AGAT 74 (53.3) 35 0(0.0) 109
(74.5) (57.7)
SGA# 64 (46.0) 11 3(100.0) 78
(23.4) (41.3)
LGA' 1(0.7) 1(2.1) 0 (0.0) 2 (1.0)
Total 139 (74.5) 47 3(1.6) 189
(24.9) (100.0)

*Birth weight was not specified in 4 preterm newborns, fAGA:
Appropriate for Gestational Age, #SGA: Small for Gestational
Age, YLGA: Large for Gestational Age

Morbidity
Hemorrhagic and hematological disorders (82 of 193
newborns; 425%) were the most frequent

pathologies diagnosed in preterm newborns. In this
group of diseases, hemorrhagic disease was Vitamin
K insufficiency due and was found in 7 of 193
newborns (3.6%) while jaundice was found in 8 of
193 (4.1%). Among 102 preterm newborns with
available and complete blood counts, the average
hemoglobin level was 140 + 2.98 g/L. (range: 49—
209) and 67 preterm newborns (65.7%) were
diagnosed with anemia (range: 49-149). NNI of
suspected or confirmed bacterial origin was
encountered in 45 of 193 newborns (23.3%).
Congenital malaria was associated with preterm birth
in 42 of 193 newborns (21.8%), and Plasmodium
falciparum was the only plasmodium species
identified. Congenital malformations included
congenital heart defect (3 patients), supernumerary
fingers (2 patients), imperforate anus, small bowel
atresia, Down's syndrome, congenital ectasia of the
third ventricle, and untagged malformation syndrome
(1 patient each). Among respiratory and
cardiovascular disorders, respiratory distress was
encountered in 5 of 193 newborns (2.6%).
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Table 2. Pathologies diagnosed in 193 preterm
newborns hospitalized between June 15, 1999
and June 14, 2009 in Ouagadougou, Burkina
Faso.

Pathologies associated with Frequency
preterm birth (ICD-10 code) (%) *
Hemorrhagic and hematological 82 (42.5)
disorders (P50-P61)

Neonatal infections (P35-P39 and 45 (23.3)
A00-B99)

Congenital P. falciparum malaria 42 (21.8)
(P37.3)

Intrauterine hypoxia and birth 26 (13.5)
asphyxia (P20-P21)

Diarrhea and infectious colitis of 12 (6.2)
unspecified origin (A09.9)

Congenital malformations and 10 (5.2)
chromosomal abnormalities

(Q00-Q99)

Respiratory and cardiovascular 10 (5.2)
disorders (P20-P29)

Others pathologies 8(4.2)
Other disorders originating in the 4(2.1)
perinatal period (P90-P96)

Diseases of the digestive system 3(1.5)
(P75-P78)

Lesions, trauma, poisoning (S00— 2(1.0)

T90 and P10-P15)

*Total exceeds 100% because some newborns were
simultaneously diagnosed with multiple diseases.

Hypoglycemia was diagnosed in 9 of 76 preterm
cases (11.8%). The pathologies associated with
preterm birth are presented in Table 2.

Hospital outcomes

The average length of stay in the hospital for the 193
preterm newborns was 10.06 + 13.63 days (range: 0—
92). One hundred and forty-five newborns (75.1%)
were safely discharged home, 41 died (21.2%), and 7
left against medical advice (3.6%). All very preterm
newborns died. Mortality was higher among
extramural preterm newborns (10 of 29 newborns;

34.5%) than intramural preterm newborns (28 of 142;
19.7%), although this difference was not statistically
significant. Mortality in the early neonatal period (37
of 120; 30.8%) was significantly higher than the late
neonatal period (4 of 66; 6.1%) (OR = 6.91; 95% ClI
[2.34-20.40]; P = 0.000). The main causes of preterm
death were hemorrhagic and hematological disorders
(46.3%), intrauterine hypoxia and birth asphyxia
(22%), and NNI (14.6%). The most lethal conditions
were congenital malformations and chromosomal
abnormalities (50%), intrauterine hypoxia and birth
asphyxia (34.6%), hemorrhagic and hematological
disorders (23.2%), and NNI (13.3%) (Table 3).

Discussion

The frequency of preterm birth in our study was
higher than the rate of 15.9% observed 10 years ago
at Yalgado University Teaching Hospital (UTH) in
Ouagadougou [6]. This difference could be
explained, in part, by the development of health
insurance over the last decade. Indeed, rather than
visit a public hospital and meet all financial costs out
of pocket, patients with health insurance are moving
toward private clinics where this form of payment is
accepted. Therefore, many insured preterm newborns
were referred to our NU, which was the only private
NU in the city of Ouagadougou. Previously published
data indicate lower rates of preterm birth elsewhere
in Africa: 3.8% in Sudan,[13] 15.1% in
Madagascar,[14] 16.4% in Zimbabwe,[15] and 19.9%
in Nigeria [16]. Similar frequencies of 28.4% and
29.9%, respectively, were recorded in Central
African Republic [17] and Mali [18]. The conditions
that favor preterm birth in these countries are
probably similar because in 2010 WHO ranked
Central African Republic, Mali and Burkina Faso in
the same group, where the rates of preterm birth are
10-15%.[2] The proportion of young mothers in our
study was lower than other studies (range: 16.5-
39.4%) [6,17] because of the mode of enroliment.
However, we know that mother’s age strongly
influences the risk of preterm delivery [19], and risk
is 4-fold higher in young pregnant women [5]. For
similar reasons, the proportion of primigravida in our
study was lower than the 36.4% previously reported
in Ouagadougou [6] and 39.8% in Bangui, Central
African Republic [17]. Despite this low percentage of
primigravida among the preterm births included in
this study, the first pregnancy was closely associated
with young maternal age and influenced preterm
birth. Indeed, primigravida demonstrates twice the
risk of premature birth than multigravida [5]. One of
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Table 3. Distribution of the 41 deaths according to cause and mortality among preterm newborns
hospitalized from June 15, 1999 to June 14, 2009 in Ouagadougou, Burkina Faso.

Cause of death * (code 1CD-10)

Hemorrhagic and hematological disorders (P50-P61)

NNI (P35-P39 and A00-B99)
Congenital Plasmodium falciparum malaria (P35.3)

Intrauterine hypoxia and birth asphyxia (P20-P21)

Congenital malformations and chromosomal
abnormalities (Q00-Q99)

Number = Number = PMR' | Mortality
of cases | of deaths (%) rate (%)
82 19 46.3 23.2
45 6 14.6 13.3
42 2 4.8 4.9
26 9 22.0 34.6
10 5 12.2 50.0

* Only the main diagnosis was taken into account. #PMR: proportional mortality rate.

the essential purposes of ANCs is the prevention of
preterm delivery, an insufficient ANC increases the
risk of preterm delivery by > 9-fold [5]. However,
58% of women in our study had < 4 ANCs, which is
the minimum number of recommended visits. This
rate is high in comparison with 25% in Brazzaville,
Republic of Congo [20] and 48% in Bangui, Central
African Republic [17]; however, 66.6% of women in
Lomé, Republic of Togo with low ANCs gave birth
prematurely [19]. The retrospective nature of this
study did not allowed us to determine why women
did not attend ANCs although some of them were
insured. Due to the lack of sufficient ANCs, we
observed a high frequency of pathology among
women who gave birth prematurely. Urological and
genital infections, vascular and renal syndromes,
PROM, threat of preterm birth, placenta praevia, and
cervical and isthmian incompetence have also been
reported [19]. The risk factors for preterm delivery
are not unambiguous, although hospital data from
some African countries report several maternal
factors that are sometimes contradictory [13,15,16].
In fact, the socioeconomic and demographic factors,
gynecological and obstetrical factors, and factors
related to pregnancy and lifestyle that promote
preterm birth have already been described by
Papiernik, and risk can be -calculated as the
coefficient of risk of preterm birth [21]. Our
experience shows that this is a rarely used tool,
however, applying the coefficient of risk appears to
help prevent preterm births, especially given the
difficulties and huge economic impact of support in
countries with limited resources.

Hemorrhagic and hematological disorders were the
most frequent pathologies associated with preterm

birth in this study, in addition to a high prevalence of
anemia. Although we have not investigated
etiologies of anemia among preterm because this
retrospective study was not designed to answer this
question. In the Republic of Codte d'Ivoire, authors
reported a lower frequency of 25% of anemia in
preterm newborns [22]. This difference is due to the
cut-off value used to define anemia, which is lower in
their study (< 13 g/dL). Nutritional deficiencies and
blood loss by parasitic diseases endemic to the
tropical areas are the general causes of anemia. In
these countries, anemia can affect up to 68% of
pregnant women [23]. If anti-anemic prophylaxis is
insufficiently or not at all applied to pregnant woman,
the newborn will begin life with a deficit hemoglobin
reserve; this deficit will be exacerbated in preterm
newborns because of immature hematopoietic
function. According to a study carried out in the
Republic of Cote d'lIvoire, 51.3% of mothers with
anemic preterm newborns received no anti-malarial
chemoprophylaxis or iron supplementation during
pregnancy [24]. After birth, the causes of anemia in
preterm newborns include blood loss due to
sampling, shortened lifespan of red blood cells, iron
deficiency, and inflammation [25]. The frequency of
hemorrhagic disease in preterm newborns reported
here was lower than the rate of 8% reported in Cote
d'lvoire, [22] perhaps due to the smaller sample size.
NNIs are ubiquitous in studies conducted in sub-
Saharan Africa, although they demonstrate different
statistics by country. In Burkina Faso, the two
previous studies conducted at Yalgado UTH reported
NNI frequencies of 9.3% [6] and 35.9% [26]. Our
findings were comparable to the reported results of
28.4% in Central African Republic,[17] but lower
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than the rates of 30.3% and 53% observed in Cote
d'lvoire, [22,27] 33% in Mali, [18] 35.5% in
Madagascar, [14] and 58% in Togo [28]. The
diagnosis of bacterial NNI is mainly based on clinical
examination in Africa [18,22,27,29,30] so the risk of
over- or under diagnosis must be taken into account
to explain differences in NNI frequencies. Preventing
NNIs will reduce the incidence of preterm birth, in
addition to morbidity and lethal burden. For example,
screening and treating urinary tract bacterial
infections in pregnant women would reduce the
incidence of preterm birth between 20-55%, and the
practice of kangaroo maternal care (KMC) would
prevent infections by 51% in newborns [31]. Meta-
analyses reveal that KMC reduces neonatal mortality
in preterm newborns and effectively reduces severe
morbidity from infection [32]. Stringently following
the basic rules of asepsis and hygiene is also very
important for controlling nosocomial infection, which
could be responsible for 50% [33] or even 61-81%
[34] of NNIs in developing countries.

The high incidence of malaria in this study attest to
its well-established role in preterm birth [19,35]. In
the absence of a vaccine, the effective prevention of
malaria in pregnant women, particularly in malaria-
endemic areas, will enable its prevention in
newborns, especially preterm newborns.

The frequency of neonatal cerebral injury in this
study is as high as 11.9%, similar to earlier findings
in Ouagadougou [6] and the rate of 10.6% reported in
Bangui, Central African Republic [17]; however, our
rate is higher than the 7% reported in Abidjan,
Republic of Coéte d'Ivoire [22]. In newborns,
including preterm, neonatal cerebral injury is
associated with the lack of pregnancy monitoring,
insufficient monitoring during work, poor delivery
conditions, and resuscitation of the newborn in the
birth ward [18,26].

With a frequency of 6.2%, diarrhea and infectious
colitis rank fifth as a morbid entity associated with
preterm birth in this study. Disorders related to the
immaturity of the digestive system, on one hand, and
those related to food substitutes for breast milk and
possible nosocomial infections, on the other hand,
could explain the development of diarrhea and colitis
in preterm newborns. The absence of available data
in the African medical literature has not encouraged a
greater in-depth analysis of this condition.

Congenital malformations were found in 5.2% of
preterm newborns in this study. To the best of our
knowledge, they are less specifically discussed in the

available African literature. In a recent American
study on the relationship between congenital
disorders and preterm birth, the observed frequency
was 3%. According to this study, congenital disorders
increase the risk of preterm birth 2-fold and
significantly increase the degree of preterm birth by
doubling and tripling the risks of moderate and
extremely preterm birth, respectively [36].

Respiratory and cardiovascular disorders were
observed at the same level as congenital
malformations. Perhaps because our sample was
small, we found a lower frequency of respiratory
distress in preterm newborns in comparison with
Central African Republic (11%) [17] and Cote
d'lvoire (16%) [22]. One of the main causes of
respiratory distress in  preterm newborns s
Respiratory distress syndrome (RDS). However, this
condition rarely occurs in black fetuses because of
early pulmonary maturation, [37] which probably
explains why respiratory distress is less frequently
described in black Africans.

At a rate of 21.2%, preterm mortality was high in this
study. Among the risk factors of death that are
intrinsic to preterm birth, gestational age is crucial,
and we found that mortality was inversely related to
gestational age. This also agrees with studies that
report preterm newborns born at < 32 WA die more
quickly in 46.0-81.2% of cases [6,14,17]. Similarly,
low birth weight negatively affects survival. Indeed,
in this study, all very preterm newborns expired and
we observed that most preterm newborns were at a
high risk of death. In other words, our results are
similar to the observations of other studies, where
death occurs in 63.8-65.9% of preterm newborns
who weigh < 1500 g at birth [6,17]. Among the
environmental factors, the poor conditions associated
with transporting preterm newborns from maternities
to NU do not favor survival. In Quagadougou,
transport is provided by nonmedical ambulances,
taxis, or private cars. Under these conditions, travel is
fatal for 64% of premature newborns referred from
outlying maternity wards to Yalgado UTH [6]. It is
by these same modes of transport, sometimes even by
motorcycle, that preterm newborns arrive at our NU;
this probably also contributed to the death rate of
34.5%. At Lomé, Republic of Togo, the high death
rate of newborns born out of the UTH is reportedly
66.7% [19]. In the context of developing countries
where facilities are inadequate, the high mortality of
preterm newborns grimly reflects the difficulty of
their care, especially when they are very immature
[6,14,17]. It is not surprising that the most common
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complications are the deadliest, and a greater
proportion of deaths among preterm newborns occur
during the early neonatal period. The vulnerabilities
of newborns in the first moments of life, in
association with the inadequacies of care, are bad
prognostic factors. In preterm newborns, this
prognosis worsens because of the immaturity of the
organs and visceral functions.

Due to the retrospective nature of the study, the
exhaustive collection of data was not possible
because some clinical records were incomplete. In
addition, the NU of CFS does not receive all
newborns, not only because of its limited capacity but
also because of its private status which makes it
financially inaccessible to people with low incomes
and/or those lacking health insurance. This is also a
hospital-based study whose data do not necessarily
reflect the situation in the city of Ouagadougou.
Despite these limitations, the long study period
enabled us to obtain a large enough sample to
determine the main epidemiological, clinical, and
prognostic aspects of preterm newborns hospitalized
at our NU.

Preterm birth remains an issue of grave concern in
Burkina Faso. In this study, the preterm
complications are as expected, and prognosis was
characterized by high mortality. Preventive
interventions aimed at increasing the ANC coverage
rate and detecting and effectively treating diseases
during pregnancy and PROM before childbirth will
reduce the incidence of preterm birth. The survival of
preterm newborns also requires more research
because there is little or no medium- and long-term
data available in Africa.

Conflict of interests
The authors have no conflict of interest to declare.

Acknowledgments

The authors thank WHO, The Health InterNetwork
Access to Research Initiative (HINARI), and the
British Medical Journal (BMJ), which allowed free
access to the articles cited in the references.

References
1. World Health Organization. The prevention of
perinatal ~mortality and morbidity.  Geneva,

Switzerland: WHO Technical Report Series; Report
457, 1970.

10.

11.

12.

13.

14.

15.

March of Dimes, PMNCH, Save the Children, World
Health Organization. Born too soon: the global action
report on preterm birth, CP Howson, MV Kinney, J E
Lawn, eds. Geneva: WHO, 2012. Available from:
http://www.who.int/pmnch/media/news/201204_bornt
oosoon-report.pdf. Assessed May 8, 2012.

Beck S, Wojdyla D, Say L, Betran AP, Merialdi M,
Requejo JH, et al. The worldwide incidence of
preterm birth: a systematic review of maternal
mortality and morbidity. Bull WHO. 2010;88:31-38.
Ngoc Nguyen NT, Merialdi M, Abdel-Aleem H, et al.
Causes of stillbirths and early neonatal deaths: data
from 7393 pregnancies in six developing countries.
Bull WHO. 2006;84:699—-705.

Prazuck T, Tall F, Roisin AJ, Konfe S, Cot M, Lafaix
C. Risk factors for preterm delivery in Burkina Faso
(West Africa). Int J Epidemiol. 1993;22:489-94.

Ye D, Kam KL, Sanou I, Traore A, Dao L, Koueta F,
et al. Etude épidémiologique et évolutive de la
prématurité dans I’unité¢ de néonatologie du CHN-YO
de Ouagadougou (Burkina Faso). Ann Pediatr.
1999;46:643-8.

Farr V. Estimation of gestational age by neurological
assessment in first week of life. Arch Dis Child.
1968;228:353-7.

Amiel-Tison C. Neurological
maturity of newborn infants.
1968:43-89.

Lubchenco LO, Hansman C, Dressler M, Boyd E.
Intrauterine growth as estimated from live born birth-
weight data at 24 to 42 weeks of gestation. Pediatrics.
1963;32:793-800.

World Health Organization. International Statistical
Classification of Diseases and Related Health
Problems  10th  Revision.  Available  from:
http://apps.who.int/classifications/icd10/browse/2010/
en. Assessed May 23, 2012.

Toubas PL. Problémes hématologiques chez le
nouveau-né. In: Huault G, Labrune B, eds. Pédiatrie
d'urgence. 4e éd. Paris: Médecine-Sciences
Flammarion. 2000:546-52.

Kriouile Y, Benhammou B, Gaouzi A, Alaoui Mseffer
F. Hypoglycémie chez le nouveau-né : mise au point.
Meédecine du Maghreb. 1998;68:18-21.

Alhaj AM, Radi EA, Adam I. Epidemiology of
preterm birth in Omdurman maternity hospital, Sudan.
J Matern Fetal Neonatal Med. 2010;23:131-4.
Rabesandratana N, Hanitriniaina L, Randriamanantena
R, Rafaralalao L, Randaoharison P, Andrianarimanana
D. Profil épidémio-clinique des nouveau-nés
prématurés au CHU Mahajanga. [Article in French].
e-Sante. 2010:70-9. Available from: http://www.
revue-esante.info/docannexe.php?id=661.  Assessed
March 7, 2013.

Feresu SA, Harlow SD, Woelk GB. Risk factors for
prematurity at Harare Maternity Hospital, Zimbabwe.
Int J Epidemiol. 2004;33:1194-201.

evaluation of the
Arch Dis Child.

Journal of Pediatric Sciences 2015;7;e231




16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Olusanya BO, Ofovwe GE. Predictors of preterm
births and low birthweight in an inner-city hospital in
sub-Saharan  Africa. Matern Child Health J.
2010;14:978-86.

Bobossi Serengbe G, Serdouma E, Ouilibona SF,
Fioboy SR, Zohoun T. Aspects épidémiologiques,
cliniques et évolutifs des prématurés observés au
complexe pédiatrique de Bangui (Centrafrique). Med
Afr Noire. [Article in French]. 2006;59:145-50.

Sylla M, Folquet-Amorissani M, Oumar AA, Dicko
FT, Sidibe T, Moyo L et al. Morbidité et mortalité
néonatales dans le service de réanimation pédiatrique
de [I’hopital Gabriel Touré. Louvain Médical.
2009;128:141-4.

Balaka B, Baeta S, Aghere AR, Boko K, Kessie K,
Assimadi K. [Risk factors associated with prematurity
at the University Hospital of Lome, Togo]. Bull Soc
Pathol Exot. 2002;95:280-3.

Pambou O, Ntsika-Kaya P, Ekoundzola JR, Mayanda
F. [Preterm births at Brazzaville University Hospital].
Cahiers Sante. 2006;16:185-9.

Papiernik E. Coefficient de risque d'accouchement
prématuré (CRAP). Presse Med. 1969;77:793—4.
Dick-Amon-Tanoh F, Lasme-Guillao BE, Nguessan
R, Konan Ble R, Akaffou AE et Cardenat. Anémie du
prématuré et pratiques transfusionnelles au Centre
Hospitalo-universitaire de Yopougon a Abidjan, Cote
d’Ivoire. Clin Mother Child Health. 2011;8:5.

Kidanto HL, Mogren I, Lindmark G, Massawe S,
Nystrom L. Risks for preterm delivery and low birth
weight are independently increased by severity of
maternal anaemia. S Afr Med J. 2009;99:98-102.
Folquet-Amorissani M, Sylla M, Dainguy ME,
Kouakou C, Seuchi P, Houenou-Agbo Y, et al
[Anemia in the premature newborn]. Mali Med.
2007;22:5.

Widness JA. Pathophysiology of anemia during the
neonatal period, including anemia of prematurity.
NeoReviews. 2008;9:e520.

Sanou I, Traoré A, Kam KL, Y¢é D, Kouéta F, Dao L,
et al. Morbidité et mortalité néonatales au centre
hospitalier universitaire Yalgado Ouédraogo de
Ouagadougou (Burkina Faso) de 1993 a 1997.
Burkina Médical. 1998;2:18-22.

Akaffou AE, Karama-Tape K, Kangah D, N'guessan
R, Dick-Amon-Tanoh F. Neonatal morbidity and
mortality in the Teaching Hospital of Yopougon
during the first ten years of functioning. Med Afr
Noire. 2009;56:430-4.

Azoumah KD, Balaka B, Aboubakari AS, Matey K,
Yolou A, Agbere AR. Neonatal morbidity and
mortality at UHC Kara (Togo) Med Afr Noire.
2010;57:109-12.

Bobossi Serengbe G, Sana Deyamissi TS, Diemerh C,
Gaudueille A, Gresenguet G, Mandaba JL, et al.
Morbidit¢ et mortalit¢ néonatales au complexe
pédiatrique de Bangui (Centrafrique). Med Afr Noire.
2004;51:159-63.

30.

31.

32.

33.

34.

35.

36.

37.

Kouéta F, Yé D, Dao L, Néboua D, Sawadogo A.
[Neonatal morbidity and mortality in 2002-2006 at the
Charles de Gaulle pediatric hospital in Ouagadougou
(Burkina Faso)]. Cahiers Sante. 2007;17:187-91.
Labie D. Four million year neonates deaths: balance
sheet and possible actions. Medecine/sciences.
2005;21:768-71.

Lawn JE, Mwansa-Kambafwile J, Horta BL, Barros
FC, Cousens S. ‘Kangaroo mother care’ to prevent
neonatal deaths due to preterm birth complications. Int
J Epidemiol. 2010;39:i144-i154.

Balaka B, Bonkoungou P, Matey K, Napo-Bitantem S,
Kessie K, Assimadi K. [Neonatal septicaemia:
bacteriological aspects and outcome in the university
hospital center of Lome]. Bull Soc Pathol Exot.
2004;97:97-9.

Zaidi AKM, Durrane Thaver SM, Asad Ali S, Ahmed
Khan T. Pathogens associated with sepsis in newborns
and young infants in developing countries. Pediatr
Infect Dis J. 2009;28:510-S18.

McGregor 1A, Wilson ME, Billewicz WZ. Malaria
infection of the placenta in the Gambia, West Africa;
its incidence and relationship to stillbirth, birth weight
and placental weight. Trans R Soc Trop Med Hyg.
1983;77:232-44.

Kase JS, Visintainer P. The relationship between
congenital malformations and preterm birth. J Perinat
Med. 2007;35:538-42.

Tietche F, Ngongang J, Tokam A, Mbonda E, Wamba
G, Tene G, et al. Maturation pulmonaire feetale du
noir africain : étude préliminaire. Med Afr Noire.
1998;45:95-8.

Journal of Pediatric Sciences 2015;7;e231




