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Abstract

Introduction: Severe acute malnutrition is responsible for one million deaths in children under five
years old every year worldwide. The aim was to determine mortality risk factors in children
hospitalized for severe acute malnutrition.

Methods: This was a case-control study over a 39-month period from January 1, 2019 to March 31,
2022 in the pediatrics department of the University Hospital Center Professeur Zafisaona Gabriel (CHU
PZaGa) Mahajanga Madagascar. Cases were represented by severe acute malnourished patients who
died, and controls by severe acute malnourished patients who were discharged alive.

Results: During the study period, 178 children were enrolled, representing a hospital prevalence of 5%.
The mean age was 18.6 £ 13.9 months, with a sex ratio of 1.02. The case-fatality rate was 17.4%
(n=31). The main complications encountered were anemia 34.3% (n=61), respiratory infections 24.2%
(n=43) and gastroenteritis 19.6% (n=35). The completion of 2 or more consultations prior to admission
was associated with the occurrence of death (OR= 3.9 [1.5-9.9], p=0.002), as was the absence of
vaccination (OR=2.6 [1.1-6.5], p=0.02). Convulsion (OR=8.04 [1.99-32.47], p=0.001), disturbed
consciousness (OR= 5.2 [2.06-13.2], p=0.0003), respiratory distress (OR= 6.85 [2.63-17.83],
p=0.0011) and hepatomegaly (OR= 8.04 [1.99-32.47], p=0.0011) were also associated with the
occurrence of death.

Conclusion: Early and optimal management in a specialized setting is essential, especially for the most
severe cases associated with a complication.
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Introduction

Child malnutrition is still a public health problem. Child malnutrition is defined as a
pathological state resulting from nutritional imbalance. It encompasses 2 main groups:
undernutrition and overnutrition. Undernutrition is due to insufficient intake of energy and
other nutrients, leading to a state of emaciation [!. Severe acute malnutrition is the most
severe form of undernutrition. It is defined by a weight/height ratio of less than -3Z score
according to World Health Organization (WHO) growth standards and/or a brachial
circumference of less than 115 mm, whether or not associated with nutritional oedema [,
Acute malnutrition affects more than 52 million children under the age of 5, 17 million of
whom suffer from severe acute malnutrition 1. It is responsible for one million deaths every
year, most of them in sub-Saharan Africa and South Asia [l. In Madagascar, severe acute
malnutrition affects 8.3% of children . It is associated with at least 44% of deaths [I.
Knowledge of the factors predictive of mortality in these children suffering from severe
acute malnutrition could improve management and preventive measures. The hypothesis of
this study is that several factors worsen the prognosis of hospitalized severely malnourished
children. The main objective of this study was to determine the risk factors for under-five
mortality linked to severe acute malnutrition.
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Methods

Study setting

The present study was conducted in the Pediatrics
Department of the University Hospital Center Professeur
Zafisaona Gabriel (CHU PZaGa) Androva Mahajanga
Madagascar. This department has an Intensive Nutritionnal
Recovery Center for children suffering from severe acute
malnutrition with medical complications.

Type of study and study period

This was a retrospective analytic case-control study. It
covered a 39-month period from January 1, 2019 to March
31, 2022.

Study population

All children aged between 1 and 59 months with severe
acute malnutrition admitted to the department during the
study period were included. Those discharged against
medical advice were excluded.

Severe acute malnutrition was defined by a weight/height
ratio<-3Z score according to WHO growth standards and/or
a brachial circumference<115 mm associated or not with
nutritional edema [,

For the analysis of risk factors for death, cases were
represented by severe acute malnourished patients who died,
and controls by severe acute malnourished patients who
were discharged alive. Cases were included exhaustively.
Controls were selected by matching with a case/control ratio
of 1/2.

Studied variables

The variables studied were sociodemographic, clinical,
paraclinical and therapeutic data, as well as changes during
hospitalization.

Data analysis

These data were then analyzed using EPI-INFO 7®
software. Patient outcome was the dependent variable. The
Odds Ratio (OR) was used as the measure of association.
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Chi-square and Fisher exact tests were used according to
their conditions of application to test the hypothesis of an
OR different from 1. An OR > 1 constituted an association
of the independent variables with the occurrence of death.
The significance level (p-value) was set at 0.05.

Ethical considerations

Authorization from the Director of the establishment and the
Head of the Pediatrics Department was obtained for
consultation of medical records and the hospitalization
register. Patient anonymity was preserved at all times,
thanks to a computerized encoding system.

Results

Description of the sample

During the study period, 178 children were severely acutely
malnourished, representing a hospital prevalence of 5%. The
sex ratio was 1.02. The mean age was 18.6+13.8 months.
The majority of patients (82%) were under 24 months of
age. Median hospital stay was 6 days [1-35 days]. Severe
marasmus or emaciation was the most frequent form in 131
children (76.6%). The edematous or kwashiorkor form was
found in 20 patients (11.7%) and the mixed form in 20
patients (11.7%). Table 1 describes the medical
complications  found. Of these severely acutely
malnourished children, 31 died, representing a case-fatality
rate of 17%.

Risk factors for death

After matching according to a case/control ratio of 1/2, we
selected 31 cases for 62 controls. Table Il shows the risk
factors for death related to clinical status during severe acute
malnutrition. The completion of 2 or more consultations
prior to admission was associated with the occurrence of
death (OR= 3.9 [1.5-9.9], p=0.002), as was the absence of
vaccination (OR=2.6 [1.1-6.5], p=0.02) (Table 2).
Intravenous infusion was also associated with a risk of death
(OR=53.03 [14.28-196.95], p=0.0000) (Table 3).

Table 1: Distribution of patients according to complication

Complications Effective (n=178) Percentage (%)
Anemia 61 34,3
Pneumonia 43 24,2
Gastro-enteritis 35 19,6
Fluid and electrolyte disorders 15 8,4
Neuromeningeal infections 11 6,1
Tuberculosis 10 5,6
HIV infection 8 2,2
Urinary tract infection 4 4,5
COVID-19 2 1,1
Severe malaria 1 0,5

Table 2: Clinical risk factors for death in severe acute malnutrition

Deceased

Alive

Variables n=31 (%) n=62 (%) OR[IC] Valeur p
Number of pre-admission consultation
>2 18(58,1) 16 (25,8) i
<2 13 (41,9) 46 (74,2) 3,9[15-9.9] 0,002
Vaccination
Incomplete or absent 20 (64,5) 25 (40,3) )
Complete 11 (35.5) 37.(77) 26[1,1-65] | 002
Convulsion
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Yes 9(29) 3(4,8) i
No 22 (71) 59 (95,2) 8,04[1,99-32,47]| 0,002
Confusion
Yes 20(64,5) 16(25,8) )
No 11(35,5) 46(74.2) 5,2 [2,06-13,24] | 0,0003
Respiratory distress
Yes 20 (64,5) 13 (20,9) )
NoO 11 (35.5) 49 (79.1) 6,85[2,63-17,83]| 0,0011
Dehydratation
Yes 15 (48,4) 23(37,1) i
No 16 (51.6) 39 (62.9) 1,58[0,66-3,80] | 0,20
Hepatomegaly
Yes 9(29,1) 3(4,8) i
NoO 22 (70.9) 59 (95.2) 8,04[1,99-32,47]| 0,0011
Edema
Yes 7(22,6) 6(9,7) i
Non 24 (77,4) 56 (90,3) 2.72[0,82-8,95] | 0,05
Signs of schock
Yes 10 (41,7%) 7 (10,1%) i
No 14 (58.3%) 62(80.0%) | ©:3[205-19.5] | 0,001
Table 3: Comorbidity-related risk factors for death in severe acute malnutrition
Variables | Deceased n (%) | Aliven (%) | OR[IC] | Valeurp
HIV infection
Yes 5(16,1%) 3(4,8%) i
No 26(83,9%) 50(95.20) | °[08-17.01] 0,04
Tuberculosis
Yes 6(19,3%) 4(6,5%) i
No 25(80,7%) 58(93,5%) 3,4[0,9-13,4] 0,03
Table 4: Risk factors for treatment-related death in severe acute malnutrition
Variables | Décédés n (%) | Vivantsn (%) | ORJIC] | Valeurp
Nasogastric tube
Yes 11(35,5%) 11(17,7%)
No 20(64,5%) 51(82,3%) 2,5[0,9-6,9] 0,05
Intravenous fluid
Yes 27(79%) 7(21%) 53,03[14,28- 0.0000
No 4(7%) 55(93%) 196,95] '

Discussion

This study highlighted the factors associated with the
occurrence of death in children under 5 years of age
hospitalized for severe acute malnutrition. The retrospective
and monocentric nature of this study is a limitation.
However, these results may serve as a reference for future
studies.

Hospital prevalence was 5%. This result is in line with that
of a study carried out in Sudan in 2016, which found a
hospital prevalence of 6.5% 1. On the other hand, it is
lower than that of a study carried out in Conakry in 2019,
which found a hospital prevalence of 17.6% [©l. Another
study carried out in Mali in 2020 found an even higher
prevalence of 50% ["l, This difference could be explained by
low hospital attendance. It could be that there are cases of
severe acute malnutrition that have not reached the hospital.
Parents may have opted for treatment with traditional
remedies due to a lack of financial resources or traditional
beliefs and customs.

The majority of children were under 24 months of age
(82%), with a mean age of 18.6+13.8 months. This finding
is in line with previous studies of severe acute malnutrition
in children under 5 years of age in Africa 1%, This age
corresponds to the period of weaning from breastfeeding
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and the gradual transition to the family meal. If food
diversification and weaning from breastfeeding are not
carried out under the right conditions, nutritional balance
could be disrupted.

In the present series, the case-fatality rate was 17%. A lower
case-fatality rate was found in Mali in 2020 (5%) and in
Guinea in 2021 (10.9%) [8-71. According to the World Health
Organization (WHO), a mortality rate of over 15% among
children with SAM is alarming ™. Improving the care of
these children therefore deserves particular attention.

This study showed that 2 or more consultations prior to
admission were associated with a higher risk of death (OR=
3.9 [1.5-9.9], p=0.002). In severe acute malnutrition, the
presence of complications is a criterion for emergency
hospitalization in an Intensive Nutritionnal Recovery Unit
(11,121 Multiple consultations would delay treatment. These
children would arrive late at hospital with multi-visceral
failure, complicating management and increasing the risk of
death. In addition, the presence of signs of shock was
associated with a 6.3-fold increased risk of death (OR=6.3
[2.05-19.5], p=0.001). A study conducted in Conakry in
2017 also highlighted this association between signs of
shock and death (OR=4.04 [2.53 - 6.43], p=0.000) 3,
Shock during severe acute malnutrition can be secondary to
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several associated etiologies, including infection associated
with hypovolemia and metabolic disorder. Management is
therefore complex and a real challenge in paediatric
intensive care. In addition, the administration of intravenous
infusion fluid for filling should be done with caution due to
the high risk of cardiac failure during severe acute
malnutrition M, It was also shown in this study that the use
of an intravenous infusion was associated with a higher risk
of death (OR=53.03[14.28-196.95], p=0.0000). A cohort
study conducted in Ethiopia in 2021 on 610 children with
severe acute malnutrition also found this association
between intravenous infusion and death [51. All this
underlines the need for emergency hospital treatment of
cases of severe acute malnutrition with complications.
Updating the knowledge of healthcare staff on the protocol
for the management of these children is also essential.
Health workers need to be made aware of the danger signs
and urgently refer children presenting complications, to
avoid delays in treatment and progression to multi-visceral
failure.

In this series, disturbed consciousness and convulsion on
admission were risk factors for death. A study carried out in
Ethiopia in 2021 also found an association between
disturbed consciousness and mortality [61. The presence of
neurological signs may be related either to a metabolic
disorder such as hypoglycemia or severe hyponatremia, or
to a neuro-meningeal infection, thus worsening the
prognosis.

The absence of vaccination (OR=2.6[1.1-6.5], p=0.02) also
constituted a risk of death. Infections are the main cause of
morbidity and mortality in severe acute malnutrition (4,
During SAM, the immune system is weakened. These
children are therefore more vulnerable to infectious diseases
(171 However, the majority of infectious diseases are
vaccine-preventable, including pneumonia, meningitis,
gastroenteritis and tuberculosis. Any action to improve
vaccination coverage should therefore be promoted.

Conclusion

Severe acute malnutrition is responsible for a non-negligible
fatality rate of 17%. Several factors are associated with
mortality in hospitalized severe acute malnourished patients.
Early and optimal management in a specialized environment
is essential to improve prognosis. Updating the knowledge
of health workers at different levels on the management
protocol is essential. This could prevent delays in treatment,
as well as progression to an advanced stage with a poor
prognosis. Improving vaccination coverage is also essential.
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