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Objective To determine factors associated with inpatient death among a cohort of children aged 6-59 months with severe acute malnutrition
in north-western Nigeria.

Methods Our observational study used routine programmatic data of all children aged 6-59 months admitted to two inpatient facilities in
Katsina State with severe acute malnutrition in 2022. We assessed nutritional status at admission by weight-for-height z-score (WHZ), mid-
upper-arm circumference (MUAC) and bilateral nutritional oedema using World Health Organization definitions. We used Cox-proportional
hazard models to identify predictors of mortality, with and without adjustment for sex, age group, nutritional status at admission, major
clinical complications and comorbidities.

Findings Of 12771 children included in the analysis, we observed an overall inpatient mortality of 8.4%. Compared with children admitted
by the MUAC criterion alone, we noted that children admitted by the WHZ criterion alone had twice the risk of death; children admitted
with kwashiorkor and low WHZ had more than four times the risk. Older children with marasmus had a higher risk of death than younger
children (adjusted hazard ratio: 1.74; 95% confidence interval: 1.50-2.03). We did not observe any significant association between stunting
and mortality. Our findings were not altered by any of the complications or comorbidities recorded.

Conclusion Children with a low WHZ at admission have a higher risk of death than those with a low MUAC, and should be subject to
special considerations when associated with oedema. MUAC alone is an insufficient criterion to identify all the children at risk of death
from malnutrition.

Abstracts in S5 H13Z, Frangais, Pycckuii and Espafiol at the end of each article.

Introduction

Each year severe acute malnutrition contributes to millions of
deaths among children aged 6-59 months. These estimates are
based on weight-for-height z-scores (WHZ)." If children with
alow mid-upper-arm circumference (MUAC) and nutritional
oedema (kwashiorkor) are added, the prevalence estimate
doubles;>’ when incidence instead of prevalence is considered,
the burden increases dramatically.” Regardless of the exact
numbers, severe acute malnutrition is a major concern.

The World Health Organization (WHO) defines severe
acute malnutrition as any combination of WHZ less than —3Z,
mid-upper-arm circumference less than 115 mm and/or bi-
lateral nutritional oedema.’ Affected children have a higher
risk of death by a factor of approximately nine compared with
healthy children.® Children without clinical complications can
be managed in the community through outpatient therapeutic
programmes; however, children who fail an appetite test, have
severe oedema, medical complications or clinical danger signs
are categorized as having complicated severe acute malnutri-
tion and are initially managed in inpatient facilities.”

In sub-Saharan Africa, 10-40% of children with severe
acute malnutrition admitted for inpatient care die.® WHO
predicts that the mortality could be reduced to less than 5%
if current WHO treatment guidelines are followed.” However,

few studies have reported on factors associated with inpatient
mortality from severe acute malnutrition. A review of 19 such
studies published since 2000 showed that the median sample
size was 400 patients per study.'’ As well as having insuffi-
cient power or using outdated guidelines and standards, the
results of these studies had not been adjusted for important
confounding factors including complications, comorbidities
and nutritional oedema.”'' Early identification of prognostic
factors, referral to inpatient facilities and risk stratification at
admission could reduce deaths of affected children.

Katsina State in north-western Nigeria has 34 local gov-
ernment areas with an estimated population of 10.3 million."
The region has recently faced high levels of banditry and is the
most food insecure in Nigeria; recent surveys show alarming
levels of malnutrition classified under the Integrated Food
Security Phase Classification for Acute Malnutrition as Phase 3
(serious) to Phase 4 (critical).”*-"> Since 2021, Médecins Sans
Frontiéres (MSF) Operational Centre Paris with the Katsina
State Ministry of Health has managed acute malnutrition in
the local government areas of Jibia, Katsina and Mashi, admit-
ting the largest cohort of children with severe acute malnutri-
tion ever treated by MSE.'® Among all patients treated in the
MSF therapeutic programmes, almost all deaths occurred in
children admitted to one of the inpatient facilities. To provide
insights into the mechanisms underlying inpatient mortality,
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we examine the factors associated with
death among children with severe acute
malnutrition.

Methods

We collected clinical and anthropo-
metric data from all patients aged
6-59 months admitted to the two in-
patient MSF facilities in Katsina town
from 1 January to 31 December 2022.
Treatment in these inpatient facilities
followed WHO guidelines and the cur-
rent national protocol.”"’

Data encoders routinely entered
data from patient files and registers into
an Excel (Microsoft, Redmond, United
States of America) line list to facilitate
supervision, audit and early detection
of anomalous mortality. Staff entered
data at admission and completed each
patient’s details at or shortly after dis-
charge. We de-identified data before
compiling weekly analyses.

We excluded children that did
not meet the criteria for severe acute
malnutrition, or had implausible or
missing weight, height, MUAC, oedema
or outcome, from our analysis (Fig. 1).

Statistical analysis

Our primary outcome was all-cause
in-hospital mortality. Children who de-
faulted (i.e. were lost to follow-up) were
included in the analysis. There were no
transfers to other institutions.

We defined our independent vari-
ables as age group (6-23 and 24-
59 months); sex; local government area
of residence (either supported or not
supported by MSF); type of admission
(direct admission or transfer from an
outpatient therapeutic programme);
weight; height; MUAC; WHZ; height-
for-age z-score (HAZ); nutritional
status; nutritional grade (oedema in
the feet, hands and face classified as
grades 1, 2 and 3, respectively); major
clinical complications; and common
comorbidities (including a rapid malaria
test at admission). Health workers diag-
nosed dehydration and sepsis from clini-
cal signs alone, respiratory infection by
tachypnoea alone, and hypoglycaemia
mostly by clinical signs and occasionally
blood glucose. We assessed nutritional
status based on current WHO defini-
tions® and, to avoid Simpson’s paradox
(an extreme form of confounding
where the results of a comparison can
be reversed, making a less important
variable appear dominant),>'*" we clas-
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Fig. 1. Flowchart of children aged 6—59 months with severe acute malnutrition
admitted to inpatient facilities and children included in analyses, Katsina,

Nigeria 2022

13 510 children admitted to inpatient facilities

\

v
13207 children aged 6-59 months

\

\/

12771 children with severe
acute malnutrition (64 excluded from Cox model:
27 with length of stay > 30 days;
22 without discharge date; and
15 without mid-upper-arm circumference)

302 younger than 6 months
1 missing value for age

415 moderate acute malnutrition
20 not malnourished
1 nutritional status missing

11277 children survived
1074 children died
420 children were lost to follow-up

Table 1. Classification of nutritional status of children aged 6—59 months with severe
acute malnutrition admitted to two inpatient facilities in Katsina, Nigeria,

2022
Nutritional status Oedema MUAC (mm) WHZa
MUAC only No <115 >-37
WHZ only No >115 <=3Z
WHZ and MUAC No <115 <=-37
Oedema only Yes >115 >-37
Oedema and MUAC Yes <115 >-37
Oedema and WHZ Yes >115 <-=3Z
Oedema, WHZ and MUAC Yes <115 <-3Z

MUAC: mid-upper-arm circumference; WHZ: weight-for-height z-score.

sified children into one of the categories
defined in Table 1.

We calculated distributions of pa-
tients and deaths over each level of the
specified variables. Subsequently, we
performed Pearson’s y* tests (P-value
<0.05) to examine whether the distribu-
tions of deaths differed across levels, in
relation to case fatality rates.

We then ran univariable Kaplan—
Meier models comparing mean or
median survival times for each variable.
Variables with a P-value of less than 0.05
were retained and paired for bivariable
models to test for the presence of one-
way interactions. We included all sig-
nificant covariates and interactions in
a full multivariable analysis, both with
and without adjustment for the poten-
tial confounders of sex, age group, nu-
tritional status at admission, major clin-
ical complications, comorbidities and
their relevant interactions. Given the
persistence of the interaction between
age group and nutritional status groups
in the full model (P-value <0.05), we
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also present stratified multivariable
analyses for children with marasmus
(that is, non-oedematous malnutrition)
and kwashiorkor, disaggregating these
distinct malnutrition forms.

We report both crude and ad-
justed hazard ratios (HR and aHR)
with 95% confidence intervals (CI).
A comparison of aHR with HR shows
the magnitude of association between
death and covariates. We assessed the
proportional hazard assumption based
on Schoenfeld residuals test (both
global and scaled) and log-minus-log
graphs. We considered covariates with
a P-value of less than 0.05 to be statisti-
cally significant predictors of death in
children with severe acute malnutrition.

We conducted a sensitivity analysis
to determine whether results varied
when children recorded as defaulters
were considered as deaths.

We analysed all data using R
software, version 4.2.0 (R Foundation
for Statistical Computing, Vienna,
Austria).
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Fig. 2. Number of children aged 6—59 months with severe acute malnutrition admitted
to, and weekly case fatality rate within, inpatient facilities in Katsina, Nigeria,

2022
709 Age at admission
600~ |mm 6-23 months
) | 24-59 months
.§ 200 — case fatality rate
E 400
B 300
S 200+
=
100
0 - H N
Jan Feb  Mar Apr May Jun
Ethics

Our research fulfilled the exemption
criteria set by the MSF Ethics Review
Board for retrospective analyses of
routinely collected clinical data, and
was conducted with the permission of
the Medical Director of MSF Operation
Centre Paris. The Katsina State Ministry
of Health additionally approved the
secondary use of routinely collected
programmatic data for our analysis and
publication. Informed consent was not
required as the data were collected for
monitoring and evaluation purposes
within the MSF-supported nutrition
programme.

Results

Our initial analysis included 12771
children; an anthropometric measure-
ment (MUAC) had not been recorded
for 15 children (0.1%) and a further 49
children were excluded from the Cox
analysis (0.4%; Fig. 1).

We observed that the case fatal-
ity rate remained steady throughout
the year at about 8.4% (1074/12 771;
monthly range: 3.8-10.8), despite the
seasonality in admissions (Fig. 2). A
slightly higher proportion of older
children were admitted during the
peak. A total of 5826/12771 (45.6%)
patients were direct admissions to the
inpatient facility, mostly from local
government areas not supported by
MSF (9012; 70.6%). Table 2 shows
that children aged 6 to 23 months were
50.1% (6396/12 771) of those admitted.
49.0% of children admitted were girls
(6258/12 771). Of the deaths, 792/1074
(73.7%) were from local government ar-
eas not supported by MSE We observed
that the older children had a much
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higher risk of death than the younger
children (aged 24-59 months: 648;
60.3%), and girls accounted for 579/1074
(53.9%) of the deaths.

We noted that 11297/12 771
(88.5%) of the admitted patients were
stunted (HAZ <-2Z) but no signifi-
cant association was observed between
stunting, often interpreted as chronic
malnutrition, and mortality. We did
not consider HAZ in any of the mod-
els explaining variations in mortality
(Table 2).

We observed that many patients
had very severe acute malnutrition: the
majority (6973; 54.6%) had a MUAC
of less than 110 mm and a WHZ of less
than —47 (7583; 59.4%), both of which
corresponded to the highest case fatal-
ity rates. Such severity explains why
6995 (54.8%) of the children met the
admission criteria for both MUAC and
WHLZ. Significantly different case fatal-
ity rates were observed by admission
criterion. The lowest case fatality rate
(2.9%; 14/479) was observed among
children admitted by the MUAC crite-
rion alone; those with only a low WHZ
had more than double this mortality
(6.4%; 98/1531), and those fulfilling
both admission criteria had an even
higher mortality (8.2%; 575/6995). We
noted that patients with only oedema
had a similar mortality (4.6%; 51/1104)
to those with oedema and a low MUAC
(4.5%; 13/289). Our findings reveal
that children with oedema and with a
low WHZ had the highest mortality
of all severe acute malnutrition groups
(18.1%; 97/535; Table 2).

Of all clinical complications con-
sidered, we observed that a diagnosis of
hypoglycaemia was associated with the
highest risk of death (22.4%; 143/639).
Children with dehydration had a slightly
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increased mortality (10.7%; 137/1279),
whereas patients with fever had a lower
mortality rate (6.4%; 399/6204). Among
comorbidities, we noted a lower risk of
death for both chronic diarrhoea (7.1%;
209/2938) and acute diarrhoea (5.9%;
76/1289). Our results show that clini-
cally diagnosed sepsis (13.2%; 328/2485)
and rapid respiration (11.1%; 45/405)
were associated significantly with mor-
tality (Table 2).

Both the unadjusted and adjusted
Cox regression models found several
factors significantly associated with the
probability of dying in children with
marasmus (Table 3). Patients diagnosed
with severe acute malnutrition based
only on the WHZ criterion had about
double the risk of death compared to
those diagnosed using only the MUAC
criterion (aHR: 1.93;95% CI: 1.10-3.39);
this result was robust after adjustment of
the model. Older children had a higher
risk of death than younger children
(aHR:1.74; 95% CI: 1.50-2.03) and
boys a lower risk than girls (aHR: 0.82;
95% CI: 0.71-0.95). Of the complica-
tions tested, only fever, hypoglycaemia
and other had a significant association
with mortality. We observed that sepsis
becomes significant (aHR: 1.62; 95%
CI: 1.06-2.47) after adjustment for the
other variables.

We noted that dehydration, diar-
rhoea and acute respiratory infection
were not associated with mortality
among children with marasmus. The
same model for children with oedema
found slightly different results; sex and
age were not associated with the risk
of death (Table 3). Low MUAC did not
significantly increase the risk of death in
children with oedema (aHR: 0.91; 95%
CI: 0.49-1.67), but low WHZ increased
the hazard ratio massively (aHR:3.31;
95% CI: 2.35-4.68). In contrast to the
children with marasmus, in children
with oedema dehydration (aHR: 1.49;
95% CI: 1.03-2.15) and acute respira-
tory infection (aHR: 2.32; 95% CI:
1.23-4.38) increase the risk of death,
but not chronic diarrhoea (aHR: 0.98;
95% CI: 0.63-1.53) or acute diarrhoea
(aHR: 0.96; 95% CI: 0.52-1.78). As with
marasmus, hypoglycaemia (aHR: 2.83;
95% CI: 2.04-3.93) and sepsis (aHR:
1.97;95% 1.29-2.99) increase the risk of
death for children with oedema.

The full Cox regression model com-
bining both children with marasmus and
oedema broadly confirmed the results
from the stratified analyses for maras-
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mus and kwashiorkor (Table 3). Those
variables that were significant either in
children with marasmus and oedema
separately were generally also significant
in the combined data set. One exception
is age, which is not significant in the
full model but has an interaction with
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nutritional status. From the analysis of
the different nutritional groups (Fig. 3),
children with marasmus, but not chil-
dren with oedema, have an age effect.
We ran the same model assuming
that all children lost to follow-up (420
children; 3.3%) had died and found

the outcome and conclusions to be
unaffected. The Kaplan-Meier survival
curves showed that the deaths occurred
regularly throughout admission to the
inpatient facility and were not clustered
shortly after admission (available in
online repository).”

Table 2. General characteristics and case-fatality rates of children aged 6—59 months with severe acute malnutrition admitted to two
inpatient facilities in Katsina, Nigeria, 2022

Characteristic No. children (%) (ase fatality rate P
With severe acute malnutrition Mortality ()
(n=12771) (n=1074)
Type of admission 0.7
Direct 5826 (45.6) 496 (46.2) 8.5
Transfer 6945 (54.4) 578 (53.8) 8.3
Local government area 0.017
Not supported by MSF 9012 (70.6) 792 (73.7) 8.8
Supported by MSF 3759 (29.4) 282 (26.3) 7.5
Sex <0.001
Female 6258 (49.0) 579 (53.9) 9.3
Male 6513 (51.0) 495 (46.1) 7.6
Age, months <0.001
6-23 6396 (50.1) 426 (39.7) 6.7
24-59 6375 (49.9) 648 (60.3) 10.2
HAZ at admission 032
>—27 (not stunted) 1474 (11.5) 134 (12.5) 9.1
< =27 (stunted) 11297 (88.5) 940 (87.5) 8.3
MUAC at admission (mm)°® 0.003
<110 6973 (54.6) 642 (59.8) 9.2
110to <115 2628 (20.6) 186 (17.3) 7.1
11510 <125 2368 (18.5) 186 (17.3) 79
>125 787 (6.2) 59 (5.5) 7.5
Missing 15(0.1) 1(0.1) 6.7
WHZ at admission <0.001
<—47 7583 (59.4) 812 (75.6) 10.7
—4to<—-3Z 3316 (26.0) 184 (17.1) 5.5
—3to<-2Z 1030(8.1) 45 (4.2) 44
>-2/ 842 (6.6) 33(3.1) 39
Oedema grades at admission <0.001
Grade 10r2 1660 (13.0) 182 (16.9) 11.0
Grade 3 2100 (16.4) 203 (18.9) 9.7
Missing 6 (0.0) 2(0.2) 333
Nutritional status at admission® <0.001
MUAC only 479 (3.8) 14(1.3) 29
WHZ only 1531 (12.0) 98 (9.1) 6.4
WHZ and MUAC 6995 (54.8) 575 (53.5) 8.2
Oedema 1104 (8.6) 51(4.7) 46
Oedema and MUAC 289 (2.3) 13(1.2) 4.5
Oedema and WHZ 535 (4.2) 97 (9.0) 18.1 (continues. . .)
Oedema, WHZ and MUAC 1838 (14.4) 226 (21.0) 12.3
Major clinical complications <0.001
None (failed appetite test) 3866 (30.3) 314(29.2) 8.1
Moderate or severe dehydration 1279 (10.0) 137 (12.8) 10.7
Fever (temperature >38.5 °C) 6204 (48.6) 399 (37.2) 64
Hypoglycaemia 639 (5.0) 143 (13.3) 224
Other 783 (6.1) 81(7.5) 10.3
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Characteristic No. children (%) (ase fatality rate P
With severe acute malnutrition Mortality (%)
(n=12771) (n=1074)
Major comorbidities <0.001
None (failed appetite test) 669 (5.2) 53 (4.9) 79
Anaemia 339(2.7) 27 (2.5) 8.0
Acute respiratory infection 405 (3.2) 45(4.2) 11.1
Chronic diarrhoea 2938 (23.0) 209 (19.5) 7.1
Acute watery diarrhoea 1289 (10.1) 76 (7.1) 59
Malaria 2761 (21.6) 167 (15.5) 6.0
Measles 606 (4.7) 57 (5.3) 94
Sepsis 2485 (19.5) 328 (30.5) 13.2
Other 1279 (10.0) 112 (10.4) 8.8

MSF: Médecins Sans Frontieres; HAZ: height-for-age z-score; MUAC: mid-upper-arm circumference; WHZ: weight-for-height z-score.

¢ We calculated P-values using Pearson x*-test.

> A MUAC measurement at admission was not recorded for 15 children (0.1%).

¢ SeeTable 1

Discussion

Our retrospective analysis was based on
the line list used for close surveillance
and routine weekly audits of the clinical
programme. All children were treated
according to a standardized protocol,
with no experimental interventions, ad-
ditional sampling or selective inclusion
beyond fulfilling the WHO-recognized
diagnostic criteria. The incidence of
mortality remained approximately
stable, although admissions increased
tenfold indicating that the protocol was
implemented consistently throughout
the year.

We observed that the proportions
of patients in each of our seven an-
thropometric groups are different from
the proportions found in community
surveys of this region, in which a low
WHZ is more prevalent than a low
mid-upper-arm circumference'>'**' and
few children fulfil both criteria. This dif-
ference is because the ascertainment of
children at the community level was by
a mid-upper-arm circumference of less
than 120 mm; the children treated in the
community therefore had a milder illness
and a very low case fatality rate, and di-
agnostic proportions were closer to those
found in community surveys. Overall,
the combined mortality rate from severe
acute malnutrition among inpatients and
outpatients was 1.5% (1 130/77 244),
which is well below the WHO recom-
mended target threshold of 5%.

Our results confirm and extend the
results of previous research," which ana-
lysed 14 935 inpatients with severe acute
malnutrition from 17 African countries.
These data showed that mortality was

422

for definitions of the different categories of nutritional status.

higher among children meeting only the
WHZ criterion than those meeting only
the mid-upper-arm circumference cri-
terion. However, this study had several
limitations as the researchers included
historical data collected long before
the publication of the current WHO
admission criteria; included data from
multiple inpatient facilities and agencies
that were following many different (and
sometimes outdated) protocols; and did
not provide any information on compli-
cations or comorbidities."

Our results are also consistent with
data from almost 10000 children treated
for severe acute malnutrition in the
Democratic Republic of the Congo;"!
these data showed that WHZ alone is
more strongly associated with hospital
mortality than mid-upper-arm circum-
ference either considered alone or with
WHZ after adjustment for age, sex, nu-
tritional oedema, infection and stunting.
The presence of nutritional oedema was
also found to increase the risk of death."

We observed that conditions that
were expected to increase mortality did
not appear to be important contributors
to death. The presence of acute watery
or chronic diarrhoea, dehydration or
malaria did not increase the risk of
death in children with marasmus. We
ascribe these results to affected children
receiving effective treatment. Sepsis
only became significant after the data
were adjusted for confounding factors.
The protective association of fever prob-
ably served as a marker for children able
to mount a beneficial inflammatory
reaction.”** Although human immu-
nodeficiency virus (HIV) infection is a

risk factor for mortality, no data on HIV
status were available for this cohort. A
recent meta-analysis among children
hospitalized with severe acute malnu-
trition found HIV infection, diarrhoea,
pneumonia, shock and lack of appetite
were each associated with an increased
risk of death.”

Among children with oedema,
although diarrhoea was not associated
with mortality, a diagnosis of dehydra-
tion increased mortality. By definition,
oedema indicates overhydration; a
patient cannot be overhydrated and de-
hydrated at the same time. Presumably
such diagnoses indicate hypovolaemia
rather than dehydration. The causes of
shock include sepsis, liver failure, car-
diogenic shock, toxic shock and drug
interactions. Giving excess sodium to
overhydrated children with high in-
tracellular sodium concentrations and
leaky cell membranes is potentially dan-
gerous.”” If there is weight gain (fluid
retention) associated with acute respira-
tory infection, the most likely cause of
the tachypnoea is pulmonary oedema
secondary to iatrogenic fluid overload
leading directly to cardiac failure,
not infection. This mechanism would
account for the increased mortality
associated with both dehydration and
tachypnoea in children with oedema
without vomiting, diarrhoea or evi-
dence of excess fluid loss. In our results,
sepsis is also a purely clinical diagnosis
that in reality usually denotes shock or
simply severe illness. Most deaths did
not occur soon after admission, which
could be ascribed to pre-admission
factors. As shown in the Kaplan-Meier
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and considered as an exceptionally
high-risk group. Moreover, accurate
interpretation of signs of dehydration
and rapid respiratory rate in children
with oedema is particularly important
for further mortality reduction. Earlier
risk stratification at admission, strength-
ened diagnostic capacity, standardized
shock management (especially for chil-
dren with oedema) and timely referral
systems from outpatient to inpatient
care could also improve survival out-
comes. M
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Fig. 3. Case fatality rates of children aged 6-59 months with severe acute malnutrition
by diagnostic criteria and age group admitted to inpatient facilities in Katsina,

Nigeria, 2022
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Résumé

Critéres de diagnostic de la malnutrition aigué sévére et mortalité chez les enfants agés de 6 a 59 mois, Nigéria

Objectif Déterminer les facteurs associés au décés dans une cohorte
denfants hospitalisés agés de 6 a 59 mois souffrant de malnutrition
aigué sévere dans le nord-ouest du Nigéria.

Méthodes Notre étude observationnelle a utilisé les données
programmatiques de routine de tous les enfants agés de 6 a 59 mois
admis en 2022 pour malnutrition aigué sévére dans deux établissements
hospitaliers de I'Etat de Katsina. Nous avons évalué Iétat nutritionnel &
I'admission a partir de l'indice poids pour taille exprimé en Z-score (PTZ),
le périmétre brachial (PB) et les cedémes nutritionnels bilatéraux selon les
définitions de I'Organisation mondiale de la Santé. Nous avons appliqué
des modéles arisques proportionnels de Cox pour identifier les facteurs
prédictifs de mortalité, avec et sans ajustement pour le sexe, le groupe
d'age, état nutritionnel a I'admission, les principales complications
cliniques et les comorbidités.

Résultats Sur les 12 771 enfants inclus dans I'analyse, nous avons
observé une mortalité hospitaliere globale de 8,4%. Comparés aux

enfants admis selon le seul critére du PB, nous avons remarqué que
les enfants admis selon le seul critére du PTZ présentaient un risque
de déces deux fois plus élevé; les enfants admis avec un kwashiorkor
et un faible PTZ présentaient un risque plus de quatre fois supérieur.
Les enfants marasmiques plus 4gés présentaient un risque de déces
plus élevé que les enfants plus jeunes (rapport de risque ajusté: 1,74;
intervalle de confiance a 95%: 1,50-2,03). Nous n‘avons pas observé
d‘association significative entre le retard de croissance et la mortalité.
Nos résultats n'ont pas été modifiés par les complications ou les
comorbidités enregistrées.

Conclusion Les enfants avec un faible PTZ a I'admission présentent
un risque de décés plus élevé que ceux avec un faible PB et devraient
faire lobjet d'attentions particulieres lorsqu'associé a des cedemes. Le
PB seul est un critére insuffisant pour identifier tous les enfants a risque
de déces lié a la malnutrition.

Pesiome

JunarHocTnyeckune KpUTepum TAXKENOoro ocTporo HefoeaHnA U CMepTenbHble UCXOAbI Y feTeli B BO3pacTe OT

6 po 59 mecaues, Hurepusa

Llenb Onpenentb GakTopbl, CBA3aHHbIE CO CMEPTAMY B CTALIMOHAPHBIX
NeyebHbIX YUpexaeHnax cesepo-3amnagHon Yactv Hurepum cpean
KOTOpTbI AeTeN, CTPaAAIoLLMX OT TAXKENOrO OCTPOro HefoefaHus, B
BO3pacTe OT 6 40 59 mecAues.

MeTopabl B 3ToM 06CepBaLMOHHOM MCCNEAOBaHMM U3YyYanncChb
perynAapHble, MIaHOMEPHO MOflyYaemMble faHHble MO BCeM AETAM B
BO3pacTe OT 6 [0 59 MecALEB, KOTopble Obi FTOCMNTaNN3NPOBaHb! B
[1Ba CTALMOHAPHbIX yYpexaeHVa WraTa KauyHa 8 2022 rogy no npuimnHe
OCTPOrO TAXENOro HefoeAaHus. ABTOPbI OLEHMBAN HYTPUTUBHbIN
CTaTyC feTen Npv NOCTYMEHUM MO LKane COOTHOLIEHMA Beca v
pocTa Z (weight-for-height Z-score, WHZ), okpy>KHOCTI meva Ha
cepennHe BbicoTbl (Mid-upper-arm circumference, MUAC) 1 Hanmumio
[IBYCTOPOHHETO anMMeHTapHOIO OTeka Mo onpeaeneHnam BcemmpHom
OpraHM3aLmm 30paBoOXPaHeHNA. VICNoNb30Banack NPONOPLMOHabHasA
MOAENb PUCKOB KOKca 1A BbIABNEHWA MPOrHOCTUYECKNX GakTOpoB
CMEePTHOCTM Kak C NOMPABKOW Ha MOf, BO3PACT, alMMEHTapHbIN
CTaTyC NP NOCTYMIEHNM, OCHOBHbIE KNMHUYECKE OCIIOKHEHWA 1
conyTcTBytoLLMeE 3aboneBaHus, Tak 1 6e3 Hee.

Pe3ynbratbl AHanm3 gaHHbix 12 771 pebeHka nokasasn, uto obuas
CMEPTHOCTb B CTalioHape coctaBuna 84%. B cpaBHeHUM C AeTbmM,
KOTOPbIe MOCTYNAM TONBKO Mo Kputepiio MUAC, 0TMeUanocs cneytoLLee:
NPV NOCTYNEHNI TOMBKO Mo KpuTepuio WHZ prck cmept pedeHka Obin
BABOE BbiLLIE, PV STOM Y AeTel, MOCTYNMBLUMX C KBALLIVIOPKOPOM W HU3KIM
6annom no Lwkane WHZ, takoi pu1ck yeenmumsanca bonee yem B ueTbipe
paza. VIcTolLeHHble AETN CTApLLIEro BO3PACTa MMEN 6oMee BLICOKMI PUCK
CMePTY, HEXenW MaaLmMe (CKOPPEKTUPOBAHHOE OTHOLLEHME PUCKOB:
1,74; 95%- O 1,50-2,03). 3HauMMOl CBA3M MEX[Y 33AEPKKOMN POCTa
1N CMEPTHOCTBIO He Habmnoaanock. Ha pe3ynbtatel MCCNEAoBaHNA He
MOBAMANM KaKvie Obl TO HU ObIIO OCNIOKHEHNS U 3adUKCUPOBaHHbBIE
CONyTCTBYtOLLME 3360NEBaHIS.

BbiBog [leTi ¢ HM3KMM Bannom no wkane WHZ npu noctynneHunm
nMenn bonee BbICOKNIA PUCK CMEPTK, Yem Npu Hm3kom banne MUAC.
CnepyeT Takxe obpallaTte 0coboe BHUMAHVE Ha COCTOAHME AeTel,
€CNN K 3TOMY CUMMTOMY NMPUCOeANHAETCA anMMEHTaPHbIN oTek. Cam
no cebe MUAC He ABNAeTCA AOCTATOUHBIM KpUTEPUEM [N1A BbIABMEHNA
BCeX AieTel, KoTopble MOABEPMKEHDI PUCKY CMEPTMN OT HeoeAaHus.
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Resumen

o oz

Criterios diagndsticos de desnutricion aguda grave y mortalidad en nifos de 6 a 59 meses en Nigeria

Objetivo Determinar los factores asociados a la mortalidad
intrahospitalaria en una cohorte de nifios de 6 a 59 meses con
desnutricién aguda grave en el noroeste de Nigeria.

Métodos Este estudio observacional utilizd datos rutinarios de
programa correspondientes a todos los nifios de 6 a 59 meses admitidos
en 2022 por desnutricion aguda grave en dos centros de hospitalizacion
del estado de Katsina. Se evalu¢ el estado nutricional al ingreso
mediante la puntuacién Z peso/talla (WHZ, por sus siglas en inglés),
la circunferencia media del brazo (MUAC, por sus siglas en inglés) y la
presencia de edemas nutricionales bilaterales, segtn las definiciones de
la Organizacion Mundial de la Salud. Se emplearon modelos de riesgos
proporcionales de Cox para identificar predictores de mortalidad, cony
sin ajuste por sexo, grupo etario, estado nutricional al ingreso, principales
complicaciones clinicas y comorbilidades.

Resultados De los 12 771 nifios incluidos en el andlisis, se observé
una mortalidad intrahospitalaria global del 8,4%. En comparacién con

los niflos admitidos Unicamente por el criterio de MUAC, se observo
que los admitidos Unicamente por el criterio de WHZ presentaban
el doble de riesgo de muerte; los nifios admitidos con kwashiorkor y
puntuacion WHZ baja presentaban mas de cuatro veces el riesgo. Los
nifios marasmaticos de mayor edad presentaban un mayor riesgo de
fallecimiento que los mdas pequefios (razén de riesgo ajustada: 1,74;
intervalo de confianza del 95%: 1,50-2,03). No se observé ninguna
asociacion significativa entre retraso del crecimiento y mortalidad. Los
resultados no se vieron modificados por ninguna de las complicaciones
ni comorbilidades registradas.

Conclusién Los nifios con puntuacién WHZ baja al ingreso presentan un
mayor riesgo de muerte que aquellos con MUAC bajo. Ademas, deben
ser objeto de consideraciones especiales cuando se asocia edema. El
uso exclusivo de MUAC es un criterio insuficiente para identificar a todos
los nifios con riesgo de fallecer por desnutricion.
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