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Results: The incidence of perinatal asphyxia was 22.3%,
the case-fatality rate 29.9%, and the mortality rate 6.2%.
The risk factors identified for death were the mother’s occu-
pation as a housewife (OR = 2.27; p = 0.01), low birth weight
of the newborn (OR = 3.28; p = 0.01), and severe hypoxic-
ischemic encephalopathy (OR = 2.21; p = 0.04).

Keywords: Newborn; Neonatal resuscitation; Hypoxic-ischemic
encephalopathy; Neonatal mortality.
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Hospitalier Universitaire Charles De Gaulle; HIE: Hypoxic-Isch- Conclusion: The continuum of care through the triptych
emia Encephalopathy; LBW: Low Birth Weight; NU: Neonatal of “pregnancy monitoring-codified delivery management-
Unit; PNA: Perinatal Asphyxia; WA: Weeks of Amenorrhae. postnatal care” must be strengthened and good quality care

must be delivered to reduce the risk of perinatal asphyxia
and related deaths.
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Introduction

Perinatal Asphyxia (PNA), the inability to initiate and main-
tain breathing at birth [1], is caused by an event in the ante-,
pre- or immediate post-natal period. A cascade of metabolic re-
actions is triggered in response to the initial hypoxic-ischemia,
leading to multi-visceral failure. The most significant concern
regarding these lesions is the occurrence of Hypoxic-Ischaemic
Encephalopathy (HIE) due to its high lethality and potential for
long-term cerebral sequelae. The epidemiology of PNA in de-
veloped countries is completely different from that described
in developing countries. For example, the incidence of neonatal
deaths caused by PNA is low in the United States of America,
where a rate of 9.8 per 100,000 NV is reported [2], whereas,
in low-income countries, this rate can be as high as 30 to 40%
[3]. In Burkina Faso, previous studies done about ten years ago
reported variable mortality rates of PNA ranging from 10% [4]
to 20.9% [5]. However, PNA’s causes and prognostic factors are
not well known in our context.

Hence, the aim of this study was, therefore, to identify the
risk factors responsible for PNA-associated neonatal mortality
in order to better understand the determinants of this condition
in Burkina Faso and to propose strategies to reduce its incidence
in the country. Ultimately, this research aimed to provide valu-
able information for decision-making regarding public health
policies for the prevention of PNA in developing countries.

Material and Methods

A cross-sectional retrospective study was conducted in the
Neonatology Unit (NU) of the Centre Hospitalier Universitaire
Pédiatrique Charles De Gaulle (CHUP-CDG) in the city of Oua-
gadougou, the capital of Burkina Faso (West Africa). The NU
provides around 530 hospital admissions a year. The staff in-
cludes six pediatricians, 40 nurses, care assistants, and ward as-
sistants. The equipment includes neonatal resuscitation tables,
radiant and closed incubators, oxygen delivered from a central
unit, ventilation equipment (self-inflating balloons, masks, gog-
gles), conventional and intensive phototherapy equipment,
monitoring scopes, and electric mucus aspirators. Medicines
(caffeine, anticonvulsants, antibiotics, etc.) are available from
a hospital pharmacy that dispenses them individually by name.
The Continuous Positive Airway Pressure (CPAP) and infant flow
devices are not operational. Since the CHUP-CDG lacks a mater-
nity ward, the newborns are typically admitted through transfer
from the city’s maternity wards. All newborns hospitalized from
1 January 2019 to 31 October 2021 PNA were included in this
study.

The epidemiological, diagnostic, therapeutic, and outcomes
aspects of PNA are described in detail in the first part of this
study [6, Nagalo 2023, Part 1]. Maternal, obstetric, and neo-
natal factors assumpted to contribute to neonatal death were
identified and analyzed (Table 1).

A bivariate logistic regression analysis was performed to
check the correlation of each independent variable with the de-
pendent variable. Variables with a p-value < 0.20 in the bivari-
ate analysis were selected for multivariate logistic regression.
Variables with an adjusted OR at 95% Cl and p-value < 0.05 were
retained as factors in death during PNA.

Table 1: Study variables during perinatal asphyxia, Ouagadou-
gou, Burkina Faso, 2021.

Dependent variable Independent variables

Maternal factors: age, occupation, chronic pa-
thology

Obstetrical factors: number of pregnancies, par-
Neonatal death (Yes or No) | ity, pregnancy follow-up, pathology during preg-
nancy, mode of delivery

Neonatal factors: means of transfer, sibling rank,
term, birth weight, severity of HIE

Results

During the study period of 34 months, 1,599 newborns were
hospitalized in the NU. Of these, 331 were hospitalized for PNA,
giving an overall hospital frequency of 20.7%.

In 69.5% of cases, the newborns were discharged normal-
ly. There were 99 deaths, giving a case-fatality rate of 29.9%
(99/331) and she specific mortality rate of 6.2% (99/1,599).
During the same period, a total of 355 deaths were recorded,
giving a proportional mortality rate of 27.9% (99/355). Table 2
shows the maternal factors associated with death, such as ma-
ternal age, occupation, and the presence of pathologies before
pregnancy.

Table 3 shows the maternal obstetrical factors associated
with newborns’ death, such as the number of deliveries, the
presence or absence of pathologies during pregnancy or deliv-
ery, pregnancy follow-up, and mode of delivery.

Table 4 shows the neonatal factors associated with death,
such as means of transfer and term of birth, birth weight, and
severity of HIE.

Table 5 shows the results of the multivariate analysis of the
factors involved in the death of asphyxiated newborns, such as
the mother’s occupation, birth weight, and the severity of HIE.

Table 2: Maternal factors associated with the death of asphyxi-
ated newborns, Ouagadougou, 2021, Burkina Faso.

Neonatal death
Maternal factor OR [95%IC] p-value
Yes No
Age (years)
<20 36 12 0,751 [0,373-1,513] 0,422
20-35 73 169 1,047 [0,614-1,784] 0,867
>35 7 16 1,027 [0,409-2,580] 0,955
Occupation
Housewife 73 129 2,242 [1,337-3,760] 0,002
Other 26 103
Pathology prior to pregnancy
Yes 5 31 0,345 [0,13-0,915] 0,026
No 94 201
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Table 3: Maternal obstetric factors associated with the death
of asphyxiated newborns, Ouagadougou, 2021, Burkina Faso.

Maternal Neonatal death
obstetrical factor Yes No OR [95%IC] p-value
Parity
Primiparous 36 109 0,645 [0,397-1,046] 0,075
Pauciparous 43 79 1,487 [0,919-2,406] 0,105
Multiparous 20 41 1,179 [0,650-2,139] 0,587
Large multiparous 0 3 0,698 [0,650-0,750] 0,256
Pathology during pregnancy
Yes 13 23 1,374 [0,665-2,836] 0,389
No 86 209
Pregnancy follow-up
Poor (ANCs* <4) 50 97 1,42 [0,885-2,278] 0,145
Good (ANCs >4) 49 135
Mode of delivery
Vaginal 86 197 0,851 [0,429-1,688] 0,644
Cesarean section 13 35

*ANCs: Antenatal Care Visits

Table 4: Neonatal factors associated with the death of asphyxi-
ated newborns, Ouagadougou, 2021, Burkina Faso.

Neonatal death
Neonatal factor OR [95%IC] p-value
Yes No

Means of transfer
Other 65 180 1,811[1,080-3,036] 0,023
Ambulance 34 52

Sibling rank
Other 63 123 1 0,645[0,397-1,046] 0,075
First 36 109

Term of birth (WA*)
Premature (<37) 28 29 2,761 [1,537-4,957] 5.10*
Normal (237) 71 203

Birth weight (g)
LBW? (<2,500) 27 23 3,408 [1,838-6,317] 5.10°
Normal (>2,500) 72 209

Severity of HIE"
Mild (Sarnat stage 1) 41 150 0,386 [0,239-0,626] 9.10°
Moderate (Sarnatstage2) 27 57 1,151 [0,675-1,964] 0,605
Severe (Sarnat stage 3) 31 25 3,775 [2,084-6,836] 5.10°

"WA: Weeks of Amenorrhoea; ¢ LBW: Low Birth Weight, "HIE: Hypoxic-Ischaemic
Encephalopathy

Discussion

Of the 11 risk factors that were significant in the univariate
analysis, only three-the woman’s occupation as a housewife,
low birth weight of the newborn, and severe Sarnat stage 3 HIE
remained statistically significant in the multivariate analysis.

This study showed that the housewife was twice as likely to
give birth to an asphyxiated newborn as compared to a woman
in another occupation. Similarly, many authors have reported a
high frequency of asphyxiated newborns in housewives [7-12]

Table 5: Multivariate analysis of factors associated with the
death of asphyxiated newborns, Ouagadougou, 2021, Burkina
Faso.

Neonatal death
Presumed cause of death OR [95%IC] p-value
Yes ‘ No

Occupation

Housewife ‘ 73 ‘ 129 ‘ 2,265 [1,265-4,057] ‘ 0,006
Pathology prior to pregnancy

Yes ‘ 5 ‘ 31 ‘0,546 [0,192-1,553]‘ 0,257
Means of transfer
Other than the ambulance ‘ 65 ‘ 180 ‘ 0,638 [0,358-1,137] ‘ 0,127
Sibling rank

1e ‘ 36 ‘ 109 ‘ 0,922 [0,503-1,690] ‘ 0,793
Term of birth

Premature ‘ 28 ‘ 29 ‘ 0,328 [0,272-1,545] ‘ 0,648
Birth weight

LBW ‘ 27 ‘ 23 ‘ 3,278 [1,338-8,033] ‘ 0,009
Severity of HIE

Mild 41 150 | 0,158[0,077-0,322] = 0,000

Moderate 27 57 0,453[0,216-0,950] 0,036

Severe 31 25 1 2,210[1,053-4,637] 0,036

but none of them have identified the occupation of the house-
wife as a risk factor for death from PNA. In our context, a house-
wife is responsible for housework and caring for children and
other family members and the potential impact of physically
demanding and stressful jobs, such as housework can increase
the risk of complications during pregnancy and childbirth,
which can indirectly contribute to the risk of PNA. It is therefore
crucial for pregnant women who engaged in physical work to
take the necessary precautions in order to prevent accidents
and complications during pregnancy and childbirth.

This study showed that the mortality risk of LBW asphyxiated
newborns is three times higher than normal weight asphyxiated
newborns which confirms the findings from several previous au-
thors [13-16]. LBW newborns, due to their immature systems,
including the respiratory system are more vulnerable to com-
plications during delivery and thereby, contributing to the risk
of PNA and death. However, it is to be noted that, LBW alone is
not a risk factor for death; its association with several other fac-
tors contributes to death from PNA. For example, LBW is often
associated with prematurity and intra-uterine growth retarda-
tion, which increase the risk of PNA and death. Of course, not all
LBW newborns will develop PNA, but it is essential to remem-
ber that there is a correlation between the two factors and that
LBW newborns require closer monitoring and additional care to
minimise the risks associated with PNA.

In this study, severe HIE was found a risk factor for death which
confirms the findings reported by most authors [9,13,14,17-22].
Despite the greater frequency, fewer fatalities were observed in
stages 1 and 2 as compared with stage 3 having a higher case-
fatality rate. Stage 1 is associated with an excellent prognosis,
comparable to a reference population with no encephalopathy;
stage 3 is associated with a very unfavourable prognosis, with
100% death or serious sequelae, while stage 2 is associated with
an intermediate prognosis, with 40-60% sequelae [23]. Accord-
ing to Farouk [20], the lack of robust protocols for the manage-
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ment of HIE and the absence of controlled hypothermia are the
risk factors for death. To reduce the frequency of PNA and its
complications, it is necessary to build the capacity of healthcare
providers in labour room and improve monitoring and newborn
resuscitation. The introduction and use of controlled hypother-
mia would be an asset in our working conditions.

Limitations and constraints of the study

Owing to the retrospective nature of the study, the common
challenges such as missing information and low response rate
may give rise to certain biases that limit the scope and reliability
of this study.

Conclusion

This study showed that perinatal asphyxia is common in our
neonatal unit, with high mortality linked to several maternal
and neonatal risk factors. The prognosis of the disease can be
improved through enhanced equipment availability and the im-
plementation of new therapeutic methods such as controlled
hypothermia. Additionally, improving the quality of immediate
ante-, per-, and post-natal care by maternity unit staff is a major
challenge for the survival of newborns in our resource-limited
countries.

Conflicts of interest

The authors declare no conflicts of interest regarding the
publication of this paper.

Authors’ contributions

KN designed the study, analyzed the data, and drafted the
manuscript.

BK participated in designing the study and writing the manu-
script.

SP participated in data collection, data entry, data analysis,
and drafting of manuscript.

LT, SD, AB, MS, CK contributed to the drafting of the manu-
script.

DY critiqued and revised the manuscript.

All the authors read and approved the final version of the
manuscript.

Authors’ information

Kisito Nagalo, Unité de néonatologie CHUP-CDG, Ouagadou-
gou, nagalo.kisito@gmail.com

Laure Toguyeni, Unité des grands enfants CHUP-CDG, Oua-
gadougou, toglaure@yahoo.fr

Sonia Douamba, Unité d’oncologie CHUP-CDG, Ouagadou-
gou kawajo200004 @gmail.com

Balkissa Konaté, Unité de néonatologie CHUP-CDG, Ouaga-
dougou konatebalkissa@gmail.com

Samiratou Porgo, UFR sciences de la santé Université Joseph
Ki-Zerbo, Ouagadougou, maremporgo@gmail.com

Aissatou Bélemviré, Unité de néonatologie CHUP-CDG, Oua-
gadougou aissawed@yahoo.fr

Myriam Sanwidi, Unité de néonatologie CHUP-CDG, Ouaga-
dougou myriaml1ll@yahoo.fr

CarineKyélem, Unité de néonatologie CHUP-CDG, Ouaga-
dougou marieangekyelem@gmail.com

Diarra Yé, Unité de néonatologie CHUP-CDG, Ouagadougou.
yediarra@hotmail.com

Acknowledgments: The authors would like to thank the hos-
pital management for authorising this study. They would also
like to thank Mr Adolphe Sia, the NU supervisor, who provided
access to the archives and patient files.

Funding: Nil.
References

1. WHO. Neonatal distress. In: WHO: Recommendations for clini-
cal practice in emergency obstetric and neonatal care in Africa.
Provider’s Guide eds. Regional Office for Africa, Mauritius: 2009.
148p.

2. Xu JQ, Murphy SL, Kochanek KD, Arias E. Mortality in the United
States, 2021. NCHS Data Brief, no 456. Hyattsville, MD: National
Center for Health Statistics. 2022. https://dx.doi.org/10.15620/
cdc:122516.

3. The Alliance for Maternal and Newborn Health Improvement
(AMANHI) mortality study group. Population-based rates, tim-
ing, and causes of maternal deaths, stillbirths, and neonatal
deaths in south Asia and sub-Saharan Africa: A multi-country
prospective cohort study. Lancet Glob Health. 2018; 6: e1297-
308. http://dx.doi.org/10.1016/52214-109X(18)30385-1

4, Kouéta F, Ouédraogo/Yugbaré SO, Dao L, Dao F, Yé D, et al. Audit
médical des décés néonatals selon le modéle des trois retards, en
milieu hospitalier pédiatrique de Ouagadougou. Cahiers Sante.
2011; 21: 209-214. http://doi.org/10.1684/san.2007.0090

5. Nagalo K, Dao F, Tall FH, Yé D, Nagalo K, et al. Morbidité et mor-
talité des nouveau-nés hospitalisés sur 10 années a la Clinique El
Fateh-Suka (Ouagadougou, Burkina Faso). Pan Afr Med J. 2013;
14: 153. http://doi.org/10.11604/pam;j.2013.14.153.2022.

6. Nagalo K, et al. Perinatal asphyxia in a hospital setting of a de-
veloping country. Part 1. Epidemiology, diagnosis, management
and evolution. 2023.

7. Berhe YD, Kebedom AG, Gebregziabher L, Assefa NE, Berhe
LZ, et al. Risk factors of birth asphyxia among newborns born
in public hospitals of Tigray, Northern Ethiopia. Pediatr Health,
Med Therapeut. 2020; 11: 13-20. https://doi.org/10.2147/
PHMT.S231290 8. Sekarwati TA, Darsini N, Husada D. Risk
factors for neonatal asphyxia occurrence at general hospital Dr.
M. Soewandhie, Surabaya. Indian J Public Health Res Dev. 2020;
11: 866-871.

9. Coulibaly O, Koné I, Kanté M, Traoré M, Sacko D, et al. Aspects
cliniques de I'asphyxie périnatale du nouveau-né et devenir im-
médiat au Centre de santé de référence de la Commune V de
Bamako. Health Sci Dis. 2021; 22: 32-36.

10. Mamo SA, Teshome GS, Tesfaye T, Goshu AT, et al. Perinatal as-
phyxia and associated factors among newborns admitted to a
specialized public hospital in South Central Ethiopia: A retro-
spective cross-sectional study. PLoS One. 2022; 17: e0262619.
https://doi.org/10.1371/journal.pone.0262619

11. Tibebu NS, Emiru TD, Tiruneh CM, Getu BD, Abate MW, et al.
Magnitude of birth asphyxia and its associated factors among
live birth in North Central Ethiopia 2021: An institutional-based
cross-sectional study. BMC Pediatr. 2022; 22: 425. https://doi.
org/10.1186/s12887-022-03500-1

12.  Amsalu S, Dheresa M, Dessie Y, Eshetu B, et al. Birth asphyxia,
determinants, and its management among newborns admitted

Annals of Pediatrics



MedDocs Publishers

13.

14.

15.

16.

17.

to NICU in Harari and Dire Dawa Public Hospitals, Eastern Ethio-
pia. Front Pediatr. 2023; 10: 966630. https://doi.org/10.3389/
fped.2022.966630.

Mande BG, Muyobela KV, Hasivirwe VE, Batoko LB, et al. Clinical
features and outcome of birth asphyxia in Hopital du Cinquan-
tenaire of Kisangani: A cross-sectional study. Asian J Pediatr Res.
2018; 1: 1-6. https://doi.org/10.9734/AJPR/2018/v1i124572.

Uleanya ND, Aniwada EC, Ekwochi U, Uleanya ND. Short term
outcome and predictors of survival among birth asphyxiated
newborns at a tertiary academic hospital in Enugu, South East,
Nigeria. Afr Health Sci. 2019; 19: 1554-1562. https://dx.doi.
org/10.4314/ahs.v19i1.29.

Getaneh FB, Sebsbie G, Adimasu M, Misganaw NM, Jember DA,
et al. Survival and predictors of asphyxia among newborns ad-
mitted in neonatal intensive care units of public hospitals of Ad-
dis Ababa, Ethiopia, 2021: A retrospective follow-up study. BMC
Pediatr. 2022; 22: 262. https://doi.org/10.1186/s12887-022-
03238-w.

Yitayew YA, Yalew ZM. Survival status and predictors of mor-
tality among asphyxiated newborns admitted to the NICU of
Dessie comprehensive specialized hospital, Amhara region,
Northeast Ethiopia. PLoS One. 2022; 17: e0279451. https://doi.
org/10.1371/journal.pone.0279451.

Ogunkunle TO, Odiachi H, Chuma JR, Bello SO, Imam A, et al.
Postnatal outcomes and risk factors for in-hospital mortality
among asphyxiated newborns in a low-resource hospital set-
ting: Experience from North-Central Nigeria. Ann Global Health.
2020; 86: 63: 1-9. https://doi.org/10.5334/aogh.2884

18.

19.

20.

21.

22.

23.

Ezenwa BN, Olorunfemi G, Fajolu |, Adeniyi T, Oleolo-Ayodeji K,
et al. Trends and predictors of in-hospital mortality among new-
borns with hypoxic ischaemic encephalopathy at a tertiary hos-
pital in Nigeria: A retrospective cohort study. PLoS One. 2021;
16: €0250633. https://doi.org/10.1371/journal.pone.0250633.

Shibabaw AT, Belay GM, Desta BK, Shifeaw FW, Lakew AM, et
al. Incidence and predictors of mortality among newborns with
perinatal asphyxia, Northwest Ethiopia, 2021: An institution
based retrospective cohort study. Res Square. 2021. https://doi.
org/10.21203/rs.3.rs-1013476/v1

Farouk ZL, Gambo MJ, Usman F, Imam A, Abdussalam M, et
al. Prevalence, case fatality rate and risk factors for mortality
among newborns admitted with perinatal asphyxia at a tertiary
hospital in Northern Nigeria. Pyramid J Med. 2022; 5: 202. ht-
tps://doi.org/10.4081/pjm.2022.202.

Awoyesuku PA, John DH, Josiah AE, Sapira-Ordu L. Maternal, ob-
stetric, and foetal risk factors for perinatal asphyxia: Prevalence
and outcome at a tertiary hospital in Port Harcourt, Nigeria. Ni-
ger J Med. 2022; 31: 285-292.

Tesfaye D, Adugna C, Getaneh T, Terefe B, et al. Incidence
and predictors of mortality among newborns admitted with
perinatal asphyxia at west Oromia region referral hospitals,
Ethiopia, 2022. Res Square. 2023. https://doi.org/10.21203/
rs.3.rs-2699153/v1.

Zupan SV. Perinatal asphyxia at term: Diagnosis, prognosis, ele-
ments of neuroprotection. Arch Pediatr. 2010; 17: 578-582.

Annals of Pediatrics



