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Background: Severe acute malnutrition (SAM) is the leading cause of child mortality in
developing nations. In Ethiopia, despite the presence of clinical management protocols, under-
five mortality is still high. Moreover, many of the predictors for mortality during inpatient care
were not well addressed. Therefore, the aim of the current study was to determine the time to
death and its predictors among children under five with severe acute malnutrition.

Patients and Methods: A 48-month retrospective cohort study was carried out among 346
children under five from 6 to 59 months of SAM. Data were collected from patient charts by
using simple random sampling and entered in EpiData 3.1 and analyzed with STATA 14.
A Kaplan-Meier curve and long rank test were used to estimate the survival time and
compare survival curves between variables. A Cox proportional hazard model was fitted to
identify predictors. Variable with P-value <0.05 with 95% confidence interval was consid-
ered as significant for this study.

Results: A total of 346 children were followed with an incidence rate of 5.5 deaths per
1000 person-day observation (95%CI: 3.5— 8.5). During the follow-up, 212 (61%) were
males, 20 (5.8%) had died. This study also showed that males were nearly twice as likely to
die than females. Sepsis (AHR: 1.62; 95%CI: 1.10-2.37), hospital admission (AHR: 2.29;
95%CI: 1.43-3.65), presence of edema, (AHR: 1.81; 95%CI: 1.2-2.19), TB (AHR: 1.62;
95%CI: 1.10-2.37) and breast feeding (AHR: 0.41; 95%CI: 0.29-2.37) were predictors of
mortality.

Conclusion: The overall mean survival time and death was in line with the minimum
SPHERE standard. The main predictors of death were having edema, sepsis, hospital
admission and breast feeding status at admission. Therefore, it should be better to treat
patients with TB, sepsis, edema according to SAM national protocol and promote breast
feeding practice.
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Background

Severe acute malnutrition (SAM) is defined as a very low weight for height, visible
severe wasting or the presence of nutritional edema and mid upper arm circumfer-
ence (MUAC) less than 11.5 cm in children aged under five.! Under-nutrition
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makes major contribution to global disease burden, which
is responsible, directly or indirectly, for 35% of deaths
among children under five. Developmental, economic,
social, and medical impacts of global burdens of malnutri-
tion are serious and lasting for individuals and their family,
community, and countries.”>

The majority of children with SAM should be managed in
hospital as the alteration in their physiology and metabolic
function predisposes them to complications. Therefore, suc-
cessful management of SAM patient, based on appropriate
WHO management guidelines is mandatory.™ It puts children
at greater risk of dying from common infections,
delays recoveries, weakens their immune system and has
a direct effect on a child's mortality as it compromises immune
increases infectios disease,

function, susceptibility to

hastens the progression, severity, and duration of
diseases (like diarrhea, acute upper respiratory infection, TB,
HIV), increases energy requirement, reduces appetite and
nutrient absorption.”*’

Globally, only one in five children with severe acute
malnutrition went to treatment and around 155 million
children live with stunted growth and wasted bodies,
respectively. A report of UNICE shows that severely
stunted and wasted children have four and nine times
higher risk of mortality than nonmalnourished children,
respectively.'”

Nutrition-related factors contribute to about 45% of
death in children under five in low and middle income
countries.'' In Africa 59 and 19 million children live with
stunting and wasting in that order which indicates that
Africa is the only region where the number of stunted
children has risen. This indicated that SAM remains the
top killer disease for children under five years.'* In devel-
oping countries especially in East Africa 24 million chil-
dren are living with SAM."? The death rate after admission
is also higher (46%) in Zambia.'*

Despite the existence of an inpatient program both at
hospitals and health centers with a common protocol, there
is a higher mortality rate on this continent which has been
attributed to either comorbidities, severity of disease dur-
ing admission, delayed diagnosis, treatment initiation and
poor adherence to guidelines.”''

Ethiopia remains in a situation where under nutri-
tion is the cause of half of its under-fives childhood
death.'” Ministry of Health of Ethiopia established SC
in the health facilities to decrease SAM-related mor-
bidity and mortalities of children aged less than five

years. Despite this, mortalities due to SAM are still

high. and little is known about the time to death and its

determinants from SAM, particularly in children
underfive admitted to inpatient therapeutic feeding cen-
ters (ITFCs). Even previous studies could not assess
and address the cases and many of the predictors for
mortality during inpatient care, which necessitated the
need for further study in the area. Thus, this study
death

predictors among children under five with severe

aimed to assess the time to and its
acute malnutrition admitted to inpatient stabilization

center in North Shoa Zone, Amhara Region, Ethiopia.

Methods
Study Area and Period

The study was conducted at the stabilizing center (SC) of
health institutes from January 20, 2017 to January 20,
2019, North Shoa, North east Ethiopia. The zone has
a total population of 2.6 million with 90 health centers,
one referral hospital and eight district hospitals. There are
16 SCs (two district hospitals and 14 health centers) that
offer inpatient service based on the national SAM manage-
ment protocol guideline.

Population and Eligibility Criteria

The source populations were those children aged between
6 and 59 months with a diagnosis of SAM and admitted to
a stabilizing (therapeutic) feeding unit in North Shoa.
Children from 6 to 59 months with SAM admitted to
stabilizing/therapeutic feeding units at selected health
institutions during the study period were the study popula-
tion. Children admitted based solely on laboratory test
(albumin test) results were excluded from the study. All
children's charts and documentation for the previous 48
months were included in the study while those with
incomplete charts were excluded.

Sample Size Determination and Sampling

Procedure

The sample size was determined using Epi Info™ ver-
sion 7.0.1 double population proportion exposure differ-
ence formula by considering major determinant
variables (HIV/ADIS, vitamin A and edema). We con-
sidered edema as an independent determinant since it
gives maximum sample size relative to other variables.
Finally, by using one to three ratios of the case to
control (1:3), a 95% level of confidence, with a power
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of 80% and adding a 10% nonresponse rate, the total
sample size was 346.

Among the 16 SCs that offer inpatient service, four of
them (DebreBirhan, and Debresina hospitals, Shewarobit and
Keyet health centers) were selected randomly using lottery
method. After that the study area was grouped into two strata
based on the level of care they provide (hospital and health
center). Proportional allocation was done for four randomly
selected SCs and computer-generated simple random sam-
pling technique was used to select individual’s records from
the SC. Finally, the selected medical charts were assessed
based on the predetermined eligibility criteria (Figure 1).

Operational Definition
ensored: are those cases that were alive and who are defaul-
ters, not recovered, lost to follow-up at the end of the study.
Complete record: if age in months, sex of the child,
admission date and time, SAM type, type of major com-
plications, discharged date and treatment outcomes are
well recorded.
Defaulter: patient that is absent for two consecutive
weighings (two days in inpatient).

Time to death: time to occurrence of death measured
from admission to date of event and coded as zero (death)
and otherwise one.

Data Collection Procedure

A data extraction tool was developed from standard treat-
ment protocol for the management of SAM, registration
log book, monitoring multichart and reviewing related
literature to collect the required individual information
from the relevant documents; consists of the following
data: patient related data (age, sex, residence), anthropo-
metric measurements (height, weight, MUAC, edema),
comorbidities, and types of severe acute malnutrition.

Data Quality Control

Data quality was assured by designing a proper data
abstraction tool. The data collector and supervisor were
experienced health professionals who were trained in
SAM management protocol. Two days training were
given concerning the data abstraction tool and data collec-
tion process both for data collectors and supervisors.
During the data collection time, close supervision and

Ambhara Region,North Shoa Hospitals and health centers(SC)

—
omnen
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DDH(135)

O

The final sample size (346)
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—
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|

Figure | Schematic diagram showing the sampling procedure of children aged under five admitted with severe acute malnutrition in stabilizing centers in North Shoa,

Amhara Region, Ethiopia.
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monitoring was carried out by supervisors and
investigators to ensure the quality of the data. Daily eva-
luation of the data for completeness and accuracy were
done. Consistency was examined through random selec-

tion of cards by the principal investigator.

Data Processing and Analysis

Before analysis, data were cleaned, edited, and coded
using EpiData version 3.1. After this data were entered
using EpiData version 3.1 and analyzed using STATA 14.
Life table analysis was used to estimate cumulative pro-
portion of survival among children with SAM at different
time points, Kaplan—-Meier was used for comparison of
different categories of independent variables and Cox
regression was also used to determine the association of
independent variables with time to death. First bivariable
Cox regression analysis was computed for each predictor
variable with time to death. Then variables with P-value
<0.25 were included in the multivariable Cox proportional
hazard model.

was less than 10. Variables with a P-value <0.05 with 95%
CI and AHR which did not include one was considered as
a significant factor.

Results

Sociodemographic and Anthropometry
Characteristics

Out of 346 randomly selected SAM records, the data of
253 (73%) were extracted from hospital and 93 (27%)
from health
Sixty percent of the children enrolled in the study

center-based  stabilization  centers.
were males and 262 (75.75%) were under the age of
two years. The mean age of the cohort at the time of
admission was 18.2 months with SD 4+ 0.46 months.
In addition, almost 83% of children admitted with

SAM had MUAC of <I11.5. The majority 324

Table 2 Types of Comorbidities for Children Under Five with
Severe Acute Malnutrition

The Cox proportional hazard regression model assump- Covariates Category | Total Status
tion was checked using Schoenfeld residual test and vari- Clinical (%)
. . . Death | Censored
ables having a P-value >0.05 were considered as fulfilling Condition at %) %)
the assumption. Multicollinearity among independent Admission
variables was checked for variance inflation factor and it B Yes 20 (6) Il (55) | 9 (45)
No 326 (94) | 9. 27) | 317 (97.3)
Table | Sociodemographic Characteristics of Children Under Fever Yes 220 (63) | 16 (7) 204 (93)
Five with Severe Acute Malnutrition No 126 (37) | 04 (3) 122 (97)
Covariates Category Total Status Diarrhea Yes 267 (77) | 15 (6) 252 (94)
(%) Death Censored No 79 (23) 5 (6) 74 (94)
(%) (%) Cough Yes 245 (71) | 15 (6) | 230 (94)
No 101 29) | 5 (5) 96 (95)
Sex Female 135 (39) | 5(25) | 130 (75)
Male 211 (61) | 15(75) | 196 (92) Malaria Yes 29 (8) 3 (10) 26 (90)
_ No 317 (92) | 17 (5) | 300 (95)
Place of Hospital 253 (73) | 15 (75) | 238 (94)
admission Health center | 93 (27) 5 (25) 88 (75) Superficial Yes 94 (27) 18 (19) | 76 (81)
infection No 252 (63) | 2 (1) 250 (99)
MUAC <Il5 287 (86) | 9 (3) 278 (97)
>11.5 59 (14) I (17) 48 (83) Hypothermia Yes 43 (12) 13 (30) | 30 (70)
No 303 (88) | 7 (2) 296 (98)
Age <12 281 8l) | 19(7) | 262 (93)
>12 65(19) | 1 64 (99%) Vomiting Yes 126 36) | 12 (10) | 114 (90)
No 220 (64) | 8 (4) 212 (96)
Residency Rural 222 (64) | 14 (6) | 208 (94)
Urban 124 (36) | 06 (4) | 108 (96) HIV/AIDS Yes 23(7) | 13(56) | 10 (44)
No 32393) | 72 316 (98)
Breastfeeding | Yes 161 (47) | 2 (1) 159 (99)
No 185 (53) | 18 (10) | 167 (90) Sepsis Yes 61 (17) | 20 (32) | 41 (78)
Yes 337.(97) | 20 6) | 317 (94) No 285 (83) | - 285 (100)
Edema Yes 82 (24) | 17 21) | 65 (79) Anemia Yes 308 | 16(51) | 15(49)
No 264 (76) | 3 (1) 261 (99) No 315(92) | 4 (1) 311 (99)
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(93.6%) of the children were newly admitted, 10
(2.8%), readmission, and 12 (3.5%) returned after
default (Table 1).

Clinical Condition and Comorbidity

Patterns at Admission

From the total 346 children admitted with SAM 267
(77%), 220 (63%), and 245 (71%) of the study participants
had diarrhea, fever, cough, respectively at admission
(Table 2).

Routine and Special Medication Provision
The most common treatments provided according to pro-
tocol were; amoxicillin and gentamycin for 369 (94%) and
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amoxacilin gentamycin albendazole

Figure 2 Medication provision for SAM children.

folic acid

290 (89%) of children, respectively. While others 211
(54%), 157 (46%), and 145 (37%) of the participants
were treated with folic acid, vitamin A and albendazole,
respectively (Figure 2).

Time to Death of Children Under Five

A total of 346 children under five with SAM that were
admitted to a therapeutic unit have been followed from
0 to 39 days. The mean survival time was significantly
different for predictor variables. The median survival
time was undetermined, because the largest observed
analysis time was censored. The survivor function did
not reach zero; in such a case, the mean is the best
estimate of survival time. The overall mean stay was 36
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Figure 3 Overall Kaplan—-Meier survival estimate for children under five with SAM.
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(95%CI: 34.3-37.7) days with a minimum and the max-
imum follow-up time of one and 39 days. In this study,
20 (5.8%) of the study participants died during the
follow-up period (Table 2). From those children
included in the analysis, 326 (94.2%) were censored.
The total extent of follow-up was 3688 person-days,
with an incidence rate of 5.5 deaths per 1000 person-
days observation (95%CI: 3.5-8.5). This study also
showed that male children are nearly twice as likely as
female children to die (7.1 deaths compared with 3.2
deaths per 1000 live births).

The overall Kaplan—-Meier estimate also showed that
the probability of survival of children under five with
SAM is high in the first days of admission, which falls
relatively as follow-up time increases (Figure 3). But after
20 days of follow-up, there was no significant change
observed. During the first three days of their stay,
a maximum (99.4%) probability of survival was observed
with a standard error of 0.005 (95%CI: 0.97-0.99). At the
thirteenth day of stay the probability of survival was also
found to be 99.6% with a standard error of 0.02 (95%CTI:
0.150-0.24.), and at 39 days of stay, the overall probability
of survival of children under five with SAM was 90% with
a standard error of 0.33% (95%CI: 0.7947-0.9544)
(Figure 3).

This life table showed that cumulative probability
of staying in the program was 94% at third day, 58% at
sixth day, 29% at ninth day, 2.6% at twelfth day, and
zero percent at 33 days of admission (Table 3).

Survival Function and Comparison of
Survivorship Functions for Different

Categorical Variables

The Kaplan—Meier estimator survival curve gives the esti-
mate of survivor function among different groups of cov-
ariates to make comparisons. Separate graphs of the
estimates of the Kaplan—Meier survivor functions were
constructed for different categorical covariates as
described below;

The mean survival time for child who developed
edema had been lower with 30 months as compared with
those without edema with mean of 38 months and the
difference was significant (P-value <0.001), (time to
death of 82 children with edema and 264 children without
edema was compared. Kaplan—Meier survival curve for
edema at admission illustrated earlier death than that of
children not having edema at admission) (Figure 4).

Kaplan—Meier survival curve for breastfeeding status at
admission also illustrated that time to death of children
with breastfeeding was better than that of children without
breastfeeding at admission (Figure 5).

Time to death of children with categories of admission
status was compared. Kaplan—Meier survival curve for
children admission status illustrated that the death of new
admission is better than that of children with repeat and
defaulter status at admission (Figure 6).

Furthermore, to test equality of survival curves of
different
Mantel-Haenszel log rank test was performed. The test

categorical explanatory variables Cochran—

Table 3 Life Table for Time to Death and Its Predictors for Children Under Five with Severe Acute Malnutrition

Interval Number Number Number Proportion Proportion Cumulative Proportion
Start Entering Exposed Terminal Event Terminate Surviving Surviving End Interval
0 346 346 | 0.003 0.997 0.997
3 338 338 17 0.05 0.95 0.947
6 318 318 122 0.38 0.62 0.587
9 189 189 95 0.5 0.5 0.293
12 92 92 37 0.4 0.4 0.117
15 55 55 18 0.32 0.68 0.079
18 37 37 I 0.29 0.71 0.056
21 26 26 6 0.23 0.77 0.043
24 19 19 3 0.16 0.84 0.036
27 16 16 | 0.06 0.94 0.034
30 15 15 5 0.33 0.77 0.026
33 10 10 2 0.2 0.8 0.021
36 8 8 7 0.87 0.13 0.002
39 | [ [ | 0 0
172 submit your manuscript Nutrition and Dietary Supplements 2020:12
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Figure 4 Kaplan—Meier survival curve, comparison of survival time with indifferent categories of edema.
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Figure 5 Kaplan—Meier survival curve, comparison of survival time with indifferent categories of breast feeding status.
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Table 4 Mean Survival Time and Log Rank Test of Children
Under Five with Severe Acute Malnutrition

Variables Category Mean (95% Log Rank Test
Cl) (x)

Sex Male 9 (8-10) 24
Female 10 (9-10)

Residence Urban 9 (8-10) 0.37
Rural 9 (9-10)

Clinical Only edema | 10 (9-13) 14

admission Only wasting | 9 (8-10)
Both 10 (9-16)

Blood Yes 23 (16-26) 5.8

transfusion No 14 (10-23)

Diarrhea Yes 9 (8-9) 9.8
No 10 (10-12)

IV medication Blood 10 (7-230) 6.06
IV antibiotics | 23 (18-24)

statistics which is obtained from log rank test showed that
there is a significant difference in survival function (curve)
for different categorical variables as shown in Table 3.

Therefore, based on this statistical test procedure all
covariants listed in the table below except residence and
sex of children aged from 6 to 59 months are statistically
significant (P-value <0.05) (Table 4).

Cox Proportional Hazard Regression

Results of Predictors

The relationship between the baseline variables and the
risk of mortality was analyzed using bivariable Cox
proportional hazard regression model. The results of
that
edema, admission status, being male, living in rural

bivariable analysis showed factors including
area, presence of edema, HIV/ADIS, hospital admission,
hypothermia, sepsis, TB, NG tube, severe dehydration
were significantly associated with mortality of children
aged from 659 months with SAM, but, presence of
edema, breastfeeding, place of admission and having
sepsis were found to be strong predictors of mortality
in the multivariate analysis.

The result of multivariable analysis showed that chil-
dren with SAM admitted to SCs who had TB 1.62 times
more likely to die compared to those who did not have
TB (AHR: 1.62; 95%CI: 1.10-2.37). The risk of mortal-
ity among children with SAM admitted to SCs from the

hospital were 2.29 times higher compared to health center

(AHR=2.29). As the results indicate children with SAM
who had edema at admission, were 1.81 times at greater
hazard of death compared to children with SAM without
edema (HR: 1.81; 95%CI: 1.2-2.19). Finally, children
with SAM who had breastfeeding at admission were
found to be 59% less likely to die than those children
who had not been breastfed (AHR: 0.41; 95%CI: 0.29—
0.58) (Table 5).

Proportional Hazards Assumption

Testing the proportional hazard assumption is vital for
interpretation and use of fitted proportional hazard models.
Therefore, in this study goodness-of-fit (GOF), particularly
the Schoenfeld residuals proportional hazard assumption
test for the individual covariates and global tests was used
(Table 6). We observed that each covariate had a P-value
>0.05 and all of covariates simultaneously (global for Cox
proportional hazard P-value=0.40 >0.05) met the propor-
tional hazard assumption.

Discussion

This study aimed to assess the time to death and its
predictors among children underfive with severe acute mal-
nutrition admitted to a stabilization center of selected health
centers and hospitals. This study found that the overall
mean survival time was 36 (95%CI: 34.3— 37.7) days.

In this study, the presence of edema, breastfeeding,
place of admission and having sepsis have been found
strong predictors of mortality in the multivariable analysis.

The cumulative probability of survival at the end of 1
and 3 days, 13, and 39 days was 99%, 99.6% and 90%,
respectively with the overall mean stay of 36 days (95%
CI: 34.3-37.7). This is in line with previous studies in
Tigray and Mekele in which the survival at hospital
SCs ranged from 19.5 to 77 days.'” This is due to the
fact that improved treatment and care in the SC center
practically shortens the average length of stay of the chil-
dren in hospital. Furthermore, this study revealed that 20
(5.8%) of children died during the period of follow-up.
This is consistent with findings from different parts of
Ethiopia (Woldia hospital, Northwest,
Jimma University Specialized Hospital (JUSH), Kenya,

Felgehiwote,

Wolega and Raya Alamata) and minimum SPHERE stan-
dard of 10% of mortality.>®'>!3:'%2! However, the finding
of this study was lower than studies in Sekota 20% and
Uganda 24%.'®%? The possible explanation could be
attributed to lower defaulter rate in the current study
compared to the previous studies.
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Table 5 Results of the Bivariable and Multivariable Cox Regression Analysis Among Children Aged 6—-59 Months with Severe Acute

Malnutrition Admitted to Stabilization Center in Selected Hospitals and Health Centers, 2019, Ethiopia

Predictor Category CHR (95%Cl) AHR (95%Cl)
Clinical status Only edema |
Only wasting 0.2 (0.04-0.34)
Both 0.7 (0.25, 2.21) 0.88 (0.58—-1.33)
Sex Female |
Male 1.70 (1.24-2.33)** 2.5 (0.8-1.25)
Residency Rural |
Urban 1.52 (1.43-2.61)** 1.09 (0.9-4.98)
EDEMA Yes 17.8 (5.2-24.9)*** 1.81 (1.2-2.19)*
No |
Grade of edema One |
Two 1.6 (0.3-7.1) 1.14 (0.88-1.61)
Three 7.69 (1.6-37)%*
Admission status New |
Repeat 491 (1.67-14.34)*
Return after default 12.4 (3.5-16.412)**
Hypothermia Yes 13.8 (5.5-34)** 0.88 (0.61-1.25)
No |
HIV/AIDS Yes 44.6 (1611 1)y 1.55 (0.96-2.50)
No |
NG tube Yes |
No 0.157 (0.6—0.41)***
B Yes 2| (8.6-53)*** 1.62 (1.10-2.37)**
No | |
IV medications Blood |
Fluid 0.3 (0.1-1.1)
Antibiotics 0.16 (0.6-0.46)*
Degree of DHN NO |
Some 0.36 (0.09-1.4) 0.95 (0.64—1.41)
Sever 42.7 (15.1-120)**
Admission criteria WT for age |
Edema 1.9 (0.75-2.38) 0.80 (0.41-1.57)
MUAC 0.17 (0.04-0.71)* 0.76 (0.42-1.39)
Breastfeeding Yes 0.28 (0.21, 0.38)*** 0.41 (0.29, 0.58)**
No | |

Notes: *Significant (P-value <0.05), **Significant (P-value <0.01), ***Significant (P<0.001).

Adjusting for other variables, children with SAM who
had TB were 1.62 times more likely to die compared to
those who did not have TB. This was in agreement with
the finding of a study conducted in Jimma University
Specialized Hospital, Wolaita, and Tigray.'® The hazard
rate of death among children with edema at admission was

1.81 times higher as compared to children with no edema
at admission. This is in line with a study conducted in
Jimma University Specialized Hospital.”-'*?*2* This could
be explained by the fact that management of children with
SAM will be difficult and complicated when admitted with
comorbid illnesses. Children who develop sepsis at

Nutrition and Dietary Supplements 2020:12
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Table 6 Schoenfeld Residuals Test Result

Covariant Rho 1 P-value
Clinical classification 0.17231 0.93 0.3361
Admission criteria —0.37091 471 0.300
Edema 18951 1.17 0.2786
Admission status 18935 0.57 0.4485
Breastfed 0.31405 1.83 0.1756
Diarrhea 0.20327 1.31 0.2516
Malaria 0.24833 1.60 0.2063
Vomiting —0.06652 0.13 0.7197
Infection —-0.02772 0.02 0.8926
HIV 0.14835 0.58 0.4480
NG tube 0.05367 0.05 0.8212
Global test 4.66 14 0.401

admission were 1.62 times at risk of earlier death com-
pared with children who did not have sepsis at admission.
This is in line with previous studies done in Ethiopia,
Sekota, Wolaita, Uganda, and Kenya.g’lz’lg’25 This could
be due to the fact that severely malnourished children are
more prone to infections due to the immunosuppressive
effect of malnutrition and the loss of the protective muco-
sal barrier in the gastrointestinal tract.”**

In addition, this study showed that those children who had
been admitted at hospitals were at higher risk of death than
those who had been admitted at health centers. This is sup-
ported by previous study in Gondar. The difference in death
rate among institutions could be attributed to the level of illness
of the patients admitted to the institution in which hospital
admissions are usually from health center referral due to severe
complications. Children who were fed breast milk at admission
had been found less likely to die from SAM than those children
who were not breastfed at admission (AHR: 0.41). This could
be due to the fact that breast milk consists of immunologic and
antibacterial factors that provide protection against various
diseases. This is in line with a study in Tigray.”

Limitation of the Study

The study determined the mean survival time and death
among children with SAM. This study did not include
controls for comparison, which is a limitation.

Conclusion

The overall mean survival time and death was in line with
the minimum SPHERE standard. The main predictors of
death for severely malnourished children were, having
edema, sepsis, hospital admission and breastfeeding status

at admission. Sound diagnosis and close follow-up should
be given to patients with complications (sepsis, tuberculo-
sis, edema) in SCs according to the national protocol.

Abbreviations
MUAC, mid upper arm circumference; SAM, severe acute
malnutrition, SC, stabilization center.
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