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ABSTRACT

Background. Severe acute malnutrition (SAM) in children under five years remains a major global health concern. It
carries a burden to the overall health of a child, contributes to mortality, and adds financial strain to the family and the
hospital. The Philippine Integrated Management of Acute Malnutrition was established to address acute malnutrition
in Filipino children.

Objective. This study aimed to determine the factors affecting survival of patients admitted at Bicol Regional Training
and Teaching Hospital (BRTTH) In-patient Therapeutic Care (ITC).

Methods. This is a retrospective cohort study design utilizing survival analysis. Accrual period was from January 1,
2018 to December 31, 2018. Follow-up ended on March 31, 2019. There were 154 admissions and excluded 17
missing charts. Survival analysis was done utilizing STATA 14.

Results. The prevalence of SAM requiring ITC admission was 3.0 percent. Majority belonged to 6-59 months of age
(63%), with equal predilection for both sexes (1:1) and 71% came from the home province, Albay. Most of patients’
caretakers had middle educational attainment. Sixty-eight percent (68%) were new patients, 16% readmitted, 15%
transferred from the Out-patient Therapeutic Care (OTC) and <1% relapsed. The top three most common complications
and co-morbidities include: pneumonia, low electrolytes, and fever. Sixty-three percent (63%) of patients at the ITC
had a desirable treatment outcome, of which, 8% were cured and 55% transferred to OTC. Undesirable outcomes
accounted for 37% of the cases which included non-cured, defaulter, and died at 12%, 8%, and 17%, respectively. The
risk of dying was higher in SAM patients with parents having middle and low educational attainment as compared to
those with high educational attainment (2-5 folds to 100-200 folds). SAM patients presenting with hypovolemic shock
were likely to die by 1.5-19 times (1.5-19x) as compared
to those without. SAM patients with malignancy were
more likely to die 4-44 folds as compared to patients
without malignancy.

Conclusion and Recommendations. Educational
attainment of parents, malignancy, and hypovolemic
@@@@ shock were significant predictors of mortality. We
L an recommend prompt intervention by educating
families, strengthen policies targeting socio-economic
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INTRODUCTION

Severe acute malnutrition (SAM) steals a child’s oppor-
tunity to develop normally and increases his risk of dying.
Worldwide, SAM accounts for about 400,000 child deaths
annually.! Furthermore, children with SAM have a mortality
risk of 11.6 times higher than well-nourished children.? This
global condition necessitates sustained and effective nutrition
interventions. An evidence-based model which could avoid
deaths in these children, the Community-based Management
of Acute Malnutrition (CMAM) provides global standards
in the management of SAM patients without medical
complications with ready-to-use therapeutic foods coupled
with the facility-based approach for those SAM children with
medical complications.® Several studies in other countries
done showed that CMAM was effective in averting child
deaths and achieving good survival rates.**

'The prevalence of under-five wasting in the Philippines
dropped from 7.9% in 2013 to 7.1% in 2015.” However,
the rate was still lagging from the Global nutrition target
of <5% by 2025. It was then that the Philippine Integrated
Management of Acute Malnutrition (PIMAM) program
was launched in 2015 to address acute malnutrition in
children under five years. The PIMAM program has four
components: (1) Community Mobilization; (2) Out-patient
Therapeutic Care (OTC); (3) In-patient Therapeutic Care
(ITC); and (4) Targeted Supplementary Feeding Program
(TSFP). The program has set protocols for the management
of SAM in the community and in the hospital setting. In
2018, the prevalence of acute malnutrition in the Philippines
decreased to 5.6%.%

Albay was one of the first provinces in the Philippines
to implement the PIMAM program to address its high
prevalence of acute malnutrition in children less than
5 years recorded at 10.5% in 2015.” The Bicol Regional
Training and Teaching Hospital (BRTTH) then launched
its PIMAM program in 2017 where an I'TC and an OTC
were established. At the ITC, patients are discharged with
different treatment outcomes. The goal of ITC management
is either for patients to be discharged cured of their wasting
or treated of their medical complications and transferred
to the OTC. However, some are non-cured while others
are discharged against medical advice (defaulter). Despite
adherence to SAM treatment protocols, some of the admitted
patients die. Although SAM already increases the mortality
risk of a child, associated factors will further escalate it
many folds making ITC management more challenging.
Several studies recognized related factors with mortality
among SAM patients in the I'TC. In the appraised literature,
age less than 24 months', occurrence of hypothermia*'°,
fever!, hypoglycemia', hyponatremia and hypokalemia',
hypocalcemia'?, severe anemia'!, severe dehydration'!, shock’,
diarrhea', bronchopneumonia'®, septicemia™'®, meningitis’,
HIV/AIDS*, digestive illnesses, and skin lesions' were the
factors suggestively related with mortality.

Because several factors may be linked with SAM and
the risk of dying from it, conducting this study is imperative
to determine the factors associated with the survival of SAM
patients admitted at the BRTTH. As one of the first to
implement the PIMAM ITC, this study will provide baseline
data on factors affecting survival of admitted SAM patients
under the PIMAM program in the Bicol region. This will
help improve clinical decisions, augment the effectiveness of
the program, and provide recommendations to stakeholders,
PIMAM program managers and policymakers on which
associated factor or determinant should be focused on
to reduce the number of children who die from severe
acute malnutrition. The general objective of the study was
to determine factors affecting survival of SAM patients
admitted at the BRTTH ITC from January 1, 2018 to
December 31, 2018. Specifically, to describe the desirable
and undesirable outcomes and to determine factors related
to survival among patients at the I'T'C. Survival analysis will
be done using Kaplan-Meier graphs and Cox proportional

hazard regression analysis.
METHODS

Study Design
'This is a hospital-based retrospective cohort study design
utilizing survival analysis.

Study Setting

The study was conducted at BRT'TH where an In-
patient Therapeutic Care (I'TC) is available. This is where
SAM patients who failed the appetite test and/or with
medical complications and/or with Grade 3 bilateral pitting
edema are managed.

Subjects

'The study population was composed of pediatric patients
with SAM admitted at the I'TC of BRTTH from January 1,
2018, to December 31, 2018. The sample size was computed
based on the study of Roy et al. in 2011 using STATA
Version 14 with the following assumptions: power or 80%,
the significance of 0.05, the hazard ratio of 2.14 and standard
deviation of 0.5. The total estimated number of events and
sample size would be 110.

Data Collection Procedure

The study was granted ethical approval by the BRTTH
Institutional Review Board. The charts of all pediatric
patients with SAM admitted at the ITC from January 1,
2018 to December 31, 2018 were reviewed observing the
Data Privacy Act of 2012. Missing charts were excluded.
Patients who stayed at the I'T'C beyond December 2018 but
who were admitted within the study period were included in
the study. For these patients, an observation was done until
March 31, 2019. The list of charts reviewed was based on all
patients recorded in the I'TC Registration logbook. The I'TC
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Pediatric history form and the I'TC form and monitoring
sheet were reviewed in detail. The admitting and discharge
diagnoses including the complication or pre-morbid diseases,
length of stay in the ITC, and treatment outcomes were
noted. The monthly reporting form of UNICEF and DOH
were also reviewed for comparison of data. All data gathered
were documented in the Data Extraction Form. All data
encoded were checked utilizing Kappa statistics with a near-
perfect agreement. Data was gathered for a period of one (1)

month (April 1-30, 2019) after IRB approval.

Statistical Analyses

Descriptive statistics was done utilizing frequency
distribution and percentages. Multivariate analyses were done
using Cox proportional hazard regression. STATA 14 software
was used. Non-informative censoring approach was utilized
in this study. Multiple imputation was done among those
with missing “educational attainment” in the charts. Only 91
charts have the complete data for “educational attainment”
among the total 137 charts included in the study. The reason
for the missing data was incomplete documentation.

RESULTS

Demographics and Clinical Profile

Table 1 shows that the majority of patients belong to
6-59 months of age (63%), with an equal predilection to both
sexes (1:1) and most came from Albay (71%). Most of the

Table 1. Demographic Profile, (N=137)

Demographic Profile Frequency Percentage

Age

>59 months 35 26

6-59 months 87 63

<6 months 15 11
Sex

Female 66 49

Male 70 51
Residence

Albay 98 71

Camarines Sur 5 4

Masbate 12 9

Sorsogon 22 16
Paternal educational attainment

High 8 6

Middle 61 44

Low 22 16

Missing data 46 34
Maternal educational attainment

High 9 7

Middle 64 47

Low 19 14

Missing data 45 32
Family Income (in Php)

2Php 5000/month 27 20

<Php 5000/month 62 45

Missing data 48 35

Treatment Outcome of SAM Patients at BRTTH

patients’ caretakers (mothers and fathers) had middle educa-
tional attainment and an income of <Php 5,000 per month.
Table 2 shows the clinical profile of SAM patients. Sixty-
eight percent (68%) of admitted patients were new patients,
16% were readmitted, 15% were transferred from OTC, and
only <1% relapsed. The prevalence of SAM requiring I'TC
admission from January 1, 2018 to December 31, 2018 was
3.0%. The top three most common complications and/or co-
morbidities include pneumonia, low electrolytes, and fever.

Treatment Outcomes

Figure 1 shows the total number of patients included
in the study and the treatment outcomes depicted in raw
values. The five treatment outcomes were grouped into
desirable and undesirable.

Table 3 shows the association of the clinical profile of
SAM patients admitted at the ITC and the general treatment
outcome — whether desirable or undesirable.

Factors Affecting Survival

Table 4 shows the 60-days overall survival estimates of

all SAM patients admitted at the ITC. Figure 2 shows the

Table 2. Clinical Profile of SAM Patients, (N=137)

Profile Frequency Percentage

Admission type

New 93 68

Readmission 23 16

Relapse 1 <1

Transfer from OTC 20 15
Patient type

New 110 80

Readmission 27 20
Pneumonia 100 73
Low electrolytes 90 66
Fever 75 55
Dehydration 49 36
Acute Diarrhea 48 35
Intestinal parasitism 40 29
Sepsis 27 20
Severe anemia 28 20
Hypoglycemia 22 16
Bilateral pitting edema, Grade 3 21 15
Tuberculosis 17 12
Cerebral palsy 13 12
Heart disease 16 12
Gl obstruction 15 11
Malignancy 7 5
CNS infection 6 4
Colostomy 5 4
Hypothermia 4 3
Hypovolemic shock 4 3
Skin infection 2 1
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Kaplan-Meier survival estimate
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Figure 1. Study participants and their treatment outcome.

Table 3. Clinical Profile and Frequency of Desirable and Unde-
sirable Outcomes of SAM Patients

Outcome
Clinical Profile Desirable Undesirable
f
Admission type
New 58 62 35 38
Readmission 11 48 12 52
Relapse 1 100 0 0
Transfer from OTC 17 85 2 15
Patient type
New 72 65 38 35
Readmission 15 56 12 44
Pneumonia 64 64 36 36
Low electrolytes 54 60 36 40
Fever 47 62 28 38
Dehydration 32 65 17 35
Acute Diarrhea 30 62 18 38
Intestinal parasitism 28 70 12 30
Sepsis 15 56 12 44
Severe anemia 16 58 12 42
Hypoglycemia 14 64 8 36
Bilateral pitting edema, Grade 3 13 62 8 38
Cerebral palsy 7 54 6 46
Heart disease 7 44 9 56
Gl obstruction 6 40 9 60
Tuberculosis 14 82 3 18
Malignancy 1 14 6 86
CNS infection 2 33 4 67
Colostomy 4 80 1 20
Hypothermia 2 50 2 50
Hypovolemic shock 0 0 4 100
Skin infection 2 100 0 0

Figure 2. Sixty-days KM overall survival estimates.

Kaplan-Meier survival curve. The survival of patients during
the first twenty days was at and above 79%, plateaued at 68%
during the next 30-40 days and went down to 41% when
patients stayed for more than 50 days in the ward. The median
survival of SAM patients was 45-46 days, which means
that half of the patients (if they were still admitted at the
ITC ward) will survive until the 45®-46™ day of admission.

Table 5 shows the association of demographic factors
and survival. Only the paternal and maternal educational
attainment had a significant association with survival. Low
paternal educational attainment was significantly associated
with mortality twenty- one times (21x) as compared to
those with high paternal educational attainment. Also, low
maternal educational attainment was significantly associated
with mortality fifty-one times (51x) as compared to those
with high maternal educational attainment.

Table 6 shows the clinical factors affecting survival. The
presence of hypovolemic shock was significantly associated
with mortality four folds (4x) as compared to those without
hypovolemic shock. Also, the presence of malignancy was
significantly associated with mortality twelve times (12x) as
compared to those without malignancy.

Table 7 shows a multivariate multiple imputation analysis
of all the significant factors affecting survival from all the
univariate analyses. Only malignancy and hypovolemic shock

Table 4. 60-days OS Estimates of SAM Patients

Time in days Survivor function Standard error 95% Cl
10 days 0.91 0.02 0.85-0.95
20 days 0.79 0.05 0.67-0.87
30 days 0.68 0.08 0.49-0.82
40 days 0.68 0.08 0.49-0.82
50 days 0.41 0.16 0.13-0.68
60 days 0.41 0.16 0.13-0.68
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Table 5. Demographic Factors Affecting Survival

Treatment Outcome of SAM Patients at BRTTH

Factors Hazard Ratio  Standard Error  p-value (<0.05) 95% Cl

Age at diagnosis (>59 months old= 0)

6-59 months old 3.12 2.35 0.13 0.71-13.67

<6 months old 3.97 3.63 0.13 0.66-23.92
Sex (Female=0)

Male 1.37 0.60 0.46 0.58-3.2
Family income (>5,000=0)

<5,000 1.21 0.85 0.78 0.31-4.8
Paternal Educational Attainment (High =0)

Middle 5.5 32.0 <0.001* 1.73-17.2

Low 21.2 - - -
Maternal Educational Attainment (High =0)

Middle 16.8 9.9 <0.001* 5.1-54

Low 51.0 - - -
Exclusive Breastfeeding (Yes=0)

No 1.04 0.49 0.94 0.41-2.63
Fully Immunized (Yes=0)

No 0.99 043 0.99 0.38-2.58
*Significance

were significantly associated with survival. Patients with DISCUSSION

malignancy are fourteen times (14x) more likely to die than
patients without malignancy. The presence of hypovolemic
shock increases the chance of dying by five times (5x) as
compared to those admitted without hypovolemic shock.

Table 8 shows the summary of significant variables
associated with survival combining the complete case and
imputation analyses.

Holding all other variables constant, the risk of dying
was higher in SAM patients whose parents had middle and
low educational attainment as compared to SAM patients’
parents with high educational attainment (2-5 folds to 100-
200 folds). SAM patients presenting with hypovolemic
shock were likely to die by 1.5-19x as compared to admitted
patients without hypovolemic shock. SAM patients with
malignancy were more likely to die 4-44 folds as compared
to patients without malignancy.

In summary, findings of the study showed that the
prevalence of SAM requiring I'TC admission was 3% percent.
Majority belonged to 6-59 months of age (63%), with
equal predilection for both sexes (1:1) and 71% came from
Albay. Most of patients’ caretakers had middle educational
attainment. Sixty-eight percent (68%) were new patients,
16% readmitted, 15% transferred from OTC and <1%
relapsed. The top three most common complications and co-
morbidities included: pneumonia, low electrolytes, and fever.
Majority of SAM patients at the I'T'C had desirable outcomes
at 63%, of which, 8% were cured and 55% transferred to
OTC. The non-desirable outcomes comprised 37% as non-
cured, defaulter and died at 12%, 8%, and 17%, respectively.
'The factors found to be significantly associated with survival
were paternal and maternal educational attainment, presence
of malignancy, and hypovolemic shock.

Severe acute malnutrition as a risk factor to child mortality
is well established. Community-based Management of Acute
Malnutrition programs provide evidence-based interventions
for the treatment of SAM. Adherence to the clinical practice
guidelines on the in-patient management of children with
SAM is expected to lessen deaths in these children. However,
socio-demographic and clinical factors have been shown to
affect survival. Several studies have been done on identifying
factors affecting the mortality of patients enrolled in CMAM
programs worldwide."”*? This study provides baseline data
in the Bicol region on the sociodemographic and clinical
profile, description of desirable and undesirable outcomes,
and factors affecting survival of pediatric patients with SAM
enrolled in the BRT'TH PIMAM program.

Majority (63%) of SAM patients admitted at the
BRTTH ITC belong in the 6 to 59-month age group. There
was an equal predilection for both sexes (1:1). Seventy-one
percent (71%) of the patients reside in the province of Albay
where BRTTH is located. Being a referral hospital and the
only one with an In-patient Therapeutic Care in the Bicol
Region during the study period, BRTTH also received
patients from neighboring provinces of Sorsogon, Masbate,
and Camarines Sur. Both paternal and maternal educational
attainment were mostly in the middle level (elementary
and high school graduate) although a good proportion —
16% for paternal and 14% for maternal had low level (pre-
school graduate and elementary undergraduate) educational
attainment. Comparably, it was found in a study by Vollmer
et al. in 2017 that higher educational level attainment for
both mother and father was associated with lower childhood
undernutrition including wasting.”® Furthermore, a study
in India in 2000 showed that maternal education had the
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Table 6. Clinical Factors (Comorbidities) Affecting Survival

Factors Hazard Ratio  Standard Error  p-value (<0.05) 95% Cl

Hypoglycemia (Yes=1)

Without (no=0) 1.94 0.97 0.17 0.75-5.03
Electrolytes (Normal=0)

Low (yes=1) 2.31 1.74 0.26 0.53-10.10
Fever (Afebrile=0)

With fever (yes=1) 1.2 0.55 0.72 0.48-2.94
Hypothermia (yes=1)

Without hypothermia (no=0) 1.5 1.6 0.67 0.20-11.6
Dehydration

Without dehydration 0.73 0.34 0.49 0.30-1.81
Hypovolemic shock (yes=1)

Without hypovolemic shock 3.80 2.23 0.02* 1.20-12.1
AGE (yes=1)

Without AGE (=0) 0.97 0.44 0.95 0.41-2.34
Pneumonia (yes=1)

Without pneumonia (=0) 1.53 0.85 0.44 0.51-4.59
CNSI (yes=1)

Without CNSI (=0) 0.68 0.70 0.71 0.1-5.13
Sepsis (yes=1)

Without sepsis (=0) 1.95 0.87 0.13 0.82-4.7
Parasitism (yes=1)

Without parasitism (=0) 0.91 0.47 0.86 0.33-2.51
Severe anemia (yes=1)

Without anemia (=0) 1.36 0.67 0.52 0.52-3.58
Gl obstruction (yes=1)

Without obstruction (=0) 2.16 1.09 0.13 0.80-5.81
Tuberculosis (yes=1)

Without TB (=0) 0.26 0.27 0.20 0.04-1.97
Skin infection (yes=1)

Without skin infection (=0) 4.47 1.11 1.0 NE
Heart disease (yes=1)

Without heart disease (=0) 1.72 0.96 0.34 0.57-5.15
Cerebral Palsy (yes=1)

Without CP (=0) 1.33 0.84 0.64 0.39-4.59
Malignancy (yes=1)

Without malignancy (=0) 11.87 6.4 <0.001* 4.2-34
Colostomy (yes=1)

Without colostomy (=0) 0.51 0.54 0.52 0.06-4.04

*Significance

strongest influence on the occurrence of malnutrition in
children; such that mothers who had little or no education
had children with lower nutritional status.'* In developing
countries like the Philippines, parental education usually
dictates the nutritional status of their children.”® More than
half of the patients’ families in this study were earning less
than Php 5,000.00 a month which was defined by the World
Bank to be below the poverty line.’® Household poverty has
also been shown to be linked with acute malnutrition in other
studies.”!'”!® Deficient financial resources will not allow
enough food on the table thus, decreasing the nutritional
intake of a child leading to severe acute malnutrition.
However, poverty has not been shown to be associated with
mortality among the admitted SAM patients at BRTTH.

This is in contrast with a study done by Braudt et al. in the
US where lower levels of household income were found to
be associated with an increased risk of early death among
the children.?

Most of the SAM patients were under the category
new admission at 68%. However, 16% were readmitted and
15% were transfer from the OTC while already under SAM
management. This proportion of readmitted and transfer
from OTC children which was approximately one-third of
the admitted SAM patients reflect the need for clinicians to
consider other underlying factors which make a SAM child
vulnerable to recurrent illnesses. These may also be the type
of SAM patients who would take longer to recover. In a study
done on hospitalized SAM patients with complications in
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Table 7. Clinical (Comorbidities) and Socio-Demographic Factors Affecting Survival, N=137

Factors Hazard Ratio Standard Error  p-value <0.05) 95% CI

Paternal Educational Attainment (High =0)

Middle 0.59 0.44 0.49 0.14-2.60

Low 2.01 2.16 0.52 0.24-16.54
Maternal Educational Attainment (High =0)

Middle 0.74 0.55 0.68 0.17-3.21

Low 0.75 0.86 0.80 0.08-7.06
Malignancy (No=0)

Yes 13.68 8.20 <0.001* 4.23-44.29
Hypovolemic shock (No=0)

Yes 5.3 3.44 0.01* 1.51-18.92

*Significance

Table 8. Summary of Significant Variables Affecting Survival

Factors

Complete Case Analysis

Multiple Imputation Analysis

p-value <0.05)

Paternal Educational Attainment (High =0)

95% Cl p-value <0.05) 95% ClI

Middle <0.001* 2.7-101 0.49 0.14-2.60

Low - + 0.52 0.24-16.54
Maternal Educational Attainment (High =0)

Middle <0.001* 5.12-205 0.68 0.17-3.21

Low - + 0.80 0.08-7.06
Malignancy (No=0)

Yes 0.006* 1.80-36 <0.001* 4.23-44.29
Hypovolemic shock (No=0)

Yes 0.05 1.0-15.65 0.01* 1.51-18.92

*Significance
+Confidence intervals are non-estimable

tertiary hospitals in Zambia and Zimbabwe between 2016
to 2018, the readmission rate was similar in this study
at 15.4%.% 'The aforementioned study found that ongoing
SAM at discharge, non-edematous SAM, and cerebral
palsy were found to be risk factors for readmission and poor
nutritional recovery.?

The top three medical complications seen in the SAM
patients admitted at the ITC were pneumonia, decreased
electrolytes, and fever. Pneumonia has always been the
leading infectious cause of morbidity and mortality in
children under five years. A weak immune system in children
with severe acute malnutrition coupled with conditions
common to these children like incomplete vaccination and
living in crowded homes are risk factors for pneumonia.
However, in this study, pneumonia was not found to be a
predictor of mortality among the admitted SAM patients.
'This is in contrast with the findings of several studies where it
is associated with an increased risk of dying from SAM.1017:2!
Deranged electrolytes in SAM patients are attributed to the
process of reductive adaptation wherein the Na+K+ ATPase
system activity is reduced, and the glomerular filtration
rate is slowed. These sodium and potassium derangement
is aggravated by the presence of diarrhea in SAM patients.
Decreased electrolytes, however, were not found to be
associated with mortality in this study. In contrast with other

studies, hyponatremia and hypokalemia were associated
with mortality" and hypocalcemia was seen in 26% of SAM
patients and was associated with increased risk of death in a
study done in Bangladesh'?. Although patients with severe
acute malnutrition usually do not show the usual signs
of infection, 55% our patients were recorded to have fever
during their stay at the ITC.

The study showed that majority (63%) of patients had
a desirable outcome wherein fifty-five percent (55%) were
transferred to OT'C and eight percent (8%) met the discharge
criteria as cured. These values are lower compared to other
studies in different African hospitals having an average
cure rate of 74%.7?>* SAM patients who had undesirable
outcomes at BRTTH accounted for 37% of cases. The
proportion of those who died recorded at 17% is higher
compared to those in Uganda and Ethiopia at 11.9% and
5.5%, respectively.”* 'This study showed a defaulter rate of
8% which was comparable with the study in Uganda, also at
8% and lower than those in Ethiopia at 12.3%.%%

We analyzed the overall survival estimates of SAM
patients admitted at BRTTH ITC. Patients who stayed at
the I'TC beyond 50 days had 41% chance of survival. We
assume that this could be attributed to factors such as hospital
acquired infections and occurrence of secondary metabolic
problems. Hospital acquired infections have been noted on
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admitted SAM patients in studies in Durban, South Africa®*
and in Norway®. In the study by Koch et al. in Norway,
hospital acquired infections had a hazard ratio of 1.5 and 1.4
for mortality within 30 days and 1 year, respectively.® On
the other hand, patients who stayed for 10 days and below
had a good chance of survival at 91%. 'This is comparable
with the study by Ashine et al. in Ethiopia wherein there
was a high chance of survival for SAM patients below five
years of age during the first days of their admission.* This is
to emphasize that proper management and adherence to the
treatment protocol are crucial for patients to recover fast and
discharged early from the hospital. Furthermore, the median
survival of admitted patients in this study was 45- 46 days
which means that half of the patients who were still admitted
at the I'T'C will survive until the 45th to 46th hospital day.
'This median survival was comparable to the mean survival
time of 45 days in a study done at the Dilla University in
Ethiopia in 2017.!

Overall, multivariate analyses using complete case
analysis and multiple imputation showed that among the
sociodemographic and clinical factors studied, only paternal
and maternal education, malignancy, and hypovolemic
shock were significantly affecting survival. Holding all other
variables constant, the risk of dying was higher in SAM
patients whose parents had middle and lower educational
attainment as compared to SAM patients’ parents with high
educational attainment (2-5 folds to 100-200 folds). SAM
patients presenting with hypovolemic shock were likely to die
by 1.5-19 times as compared to admitted patients without
hypovolemic shock. SAM patients with malignancy were
more likely to die 4-44 folds as compared to patients without
malignancy.

Lower parental educational attainment has been
linked with acute malnutrition.’' The study by Braudt et
al. on family socioeconomic status and early life mortality
risk showed that both the father and the mother’s lower
educational attainment were associated with significantly
higher all-cause mortality rate among children in their
family.” Moreover, a study done in 2001 in Ghana illustrates
a strong relationship between maternal education and
childhood mortality primarily from lack of use of antenatal
and postnatal care, maternal and child nutrition, and child
vaccination.”” In a systematic review and meta-analysis done
by Balaj et al., the authors reported that lower maternal and
paternal educational attainment increases the risk of under-
five mortality at all ages.”® Our assumption that may need
further research is that low parental educational attainment
increases the risk of dying from SAM via several mechanisms.
First, the SAM child with medical complication may not be
brought to the hospital immediately or if at all, because of
ignorance to the condition or to its severity. Second, poor child
rearing or childcare practices due to inadequate knowledge
may lead to the worsening condition of a SAM child. Lastly,
inadequate understanding of home instructions and the
process of SAM management may cause poor compliance

to treatment and follow-up. The aforementioned study
of Balaj et al. mentioned mechanistic pathways as to why
low educational attainment leads to high mortality among
children under five years of age which may substantiate our
assumptions. Parental literacy, health-seeking behaviors,
consanguinity, and quality of early care were the factors said
to play a role.”®

Malignancy in a child has been associated with severe
acute malnutrition due to the hypermetabolic state of the child
and the side-effects of cancer therapy. It has been reported
that children with cancer would develop signs and symptoms
of malnutrition at some point in the disease by up to 50-60%
of cases, depending on the neoplasm and whether the study
was conducted in developed or developing countries where
nutritional alterations are seen with increased frequency.” In
a study done in Nicaragua in 2017, pediatric patients with
malignancy and acute malnutrition had increased treatment-
related morbidity, more frequent therapy abandonment, and
a low event-free survival.*® Similarly, the presence of acute
malnutrition in a cancer patient increased the median length
of hospital stay to 19.3 + 19.4 days as compared to only 13.3 +
19.4 days among cancer patients without acute malnutrition.™
A longer hospital stay would increase the risk of mortality as
found in this study.

Hypovolemic shock in a patient with SAM is more
challenging to the clinician than managing hypovolemic
shock in nutritionally normal children. Children with SAM
may look dehydrated than they do or may not present with
the usual signs and symptoms of shock thereby making
clinical assessment difficult. Furthermore, aggressive fluid
management of a SAM child presenting with hypovolemic
shock may push the child into fluid overload and even death.
‘Therefore, the usual life-saving actions may be dangerous to
the SAM child. Hypovolemic shock has also been found to
be significantly associated with mortality in other similar
studies.»®

Limitations of the Study

There would be inherent flaws in a retrospective study
utilizing only secondary data. First, missing data were
anticipated before the inception of the study. This is why
multiple imputation technique would be a method to mitigate
this problem. Consequently, this limitation is not related to
the PIMAM program (informative censoring), but factors
related outside of the program (non-informative censoring).
We performed both complete case analysis and multiple
imputation technique to at least see the difference between
these two. Second, data extraction is a subjective process,
human errors such as errors in translation and encoding may
be a problem. To mitigate this, we utilized Kappa statistics
to validate data from two encoders. Lastly, the survival
analysis was only done in one institution thereby limiting
the representation of the whole picture of all SAM patients
admitted in different ITCs in the Philippines.
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CONCLUSION AND RECOMMENDATIONS

In order to improve decision-making and management at
the ITC, the study was done to determine the factors affecting
treatment outcomes and survival using a retrospective cohort
study design. Among the sociodemographic and clinical
factors studied, only paternal and maternal education,
malignancy, and hypovolemic shock were significantly
affecting survival.

The authors recommend the following: (1) that strong
policies and programs regarding socio-economic determinants
leading to acute malnutrition in children be targeted as
part of nutrition-sensitive interventions; (2) highlight the
importance of parental counseling and education for early
recognition of severe acute malnutrition and its complications,
improve health-seeking behavior, and better compliance to
home instructions and medication thus improving treatment
outcomes; (3) strengthen training of clinicians, nurses, and
nutritionists on the management protocol of SAM patients to
optimize clinical outcomes which is crucial during the first 10
days of the management; (4) encourage clinicians to develop
or refine clinical practice guidelines on the management of
SAM patients with medical complications and specific co-
morbidities as the need arises; and (5) further research be
done on this field delving into the other factors which might
affect survival.

Statement of Authorship

APC contributed in the conceptualization of work,
acquisition and analysis of data, drafting and revising of
manuscript, final approval of the version to be published, and
coordination with the funding source. VBA contributed in
the conceptualization of work, acquisition and analysis of
data, drafting and revising of manuscript, and final approval
of the version to be published. MLCR contributed in the
conceptualization of work, acquisition and analysis of data,
and drafting and revising of manuscript.

Author Disclosure
All authors declared no conflicts of interest.

Funding Source
The study is funded by the Department of Health Bicol
Family Health Cluster.

REFERENCES

1. Girum T, Kote M, Tariku B, Bekele H. Survival status and predictors
of mortality among severely acute malnourished children <5 years of
age admitted to stabilization centers in Gedeo Zone: a retrospective
cohort study. Ther Clin Risk Manag. 2017 Jan;13:101-10. doi: 10.2147/
TCRM.S119826.

2. USAID. Community-based management of acute malnutrition:
technical guidance brief [Internet]. 2019 [cited 2019 Nov]. Available
from: https://www.usaid.gov/global-health/health-areas/nutrition/
technical-areas/community-based-management-acute-malnutrition

«

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Treatment Outcome of SAM Patients at BRTTH

WHO, World Food Programme, UN, UNICEF. Community-
based management of severe acute malnutrition [Internet]. 2007
[cited 2019 Nov]. Available from: https://www.who.int/nutrition/
publications/severemalnutrition/9789280641479/en/

Aguayo VM, Badgaiyan N, Qadir SS, Bugti AN, Alam MM, Nishtar N,
Galvin M. Community management of acute malnutrition (CMAM)
programme in Pakistan effectively treats children with uncomplicated
severe wasting. Matern Child Nutr. 2018 Nov;14 Suppl 4(Suppl 4):
€12623. doi: 10.1111/men.12623.

Laillou A, Baye K, Oteyza SIG, Abebe F, Daniel T, Getahun B, et al.
Estimating the number of deaths averted from 2008 to 2020 within
the Ethiopian CMAM programme. Matern Child Nutr. 2022 Mar;
€13349. doi: 10.1111/men.13349.

Burza S, Mahajan R, Marino E, Sunyoto T, Shandilya C, Tabrez M,
et al. Community-based management of severe acute malnutrition
in India: new evidence from Bihar. Am ] Clin Nutr. 2015 Apr;
101(4):847-59. doi: 10.3945/2jcn.114.093294.

Food and Nutrition Research Institute. The Philippine Nutrition
Facts and Figures 2015 [Internet]. 2016 [cited 2019 Nov]. Available
from: http://enutrition.fnri.dost.gov.ph/site/uploads/2015_
ANTHROPOMETRIC_SURVEY.pdf

Vargas M. Nutritional status of Filipino preschool children [Internet].
2018 [cited 2019 Nov] Available from: https://www.fnri.dost.gov.
ph/images/sources/eNNS2018/Pre-school_and_School-Children.pdf
Nyeko R, Calbi V, Ssegujja BO, Ayot GF. Treatment outcome
among children under-five years hospitalized with severe acute
malnutrition in St. Mary’s hospital Lacor, Northern Uganda. BMC
Nutr. 2016 Mar;2(1):19. doi:10.1186/540795-016-0058-6

Roy SK, Buis M, Weersma R, Khatun W, Chowdhury S, Begum
A, et al. Risk factors of mortality in severely malnourished
children hospitalized with diarrhoea. ] Health Popul Nutr. 2011 Jun;
29(3):229-35. doi: 10.3329/jhpn.v29i3.7870.

Adama ZW, Ella CWR, Bengaly MD, Angele Z, Virginio P,
Ludovic KK, et al. Determinants of mortality in children under five
years of age with severe acute malnutrition admitted to the Yalgado
Ouédraogo Teaching Hospital (Burkina Faso). Int ] Child Health
Nutr. 2016 Mar;5(1):1-9. doi:10.6000/1929-4247.2016.05.01.1
Chisti MJ, Salam MA, Ashraf H, Faruque ASG, Bardhan PK,
Shahid ASMSB, et al. Prevalence, clinical predictors, and outcome
of hypocalcaemia in severely malnourished under-five children
admitted to an urban hospital in Bangladesh: a case-control study.
J Health Popul Nutr. 2014 Jun; 32(2):270-5.

Vollmer S, Bommer C, Krishna A, Harttgen K, Subramanian SV.
The association of parental education with childhood undernutrition
in low- and middle-income countries: comparing the role of paternal
and maternal education. Int J Epidemiol. 2017 Feb 1;46(1):312-23.
doi: 10.1093/ije/dyw133.

Mishra VK, Retherford RD. Women's education can improve
child nutrition in India. Natl Fam Health Surv Bull. 2000 Feb;(15):1-4.
Pravana NK, Piryani S, Chaurasiya SP, Kawan R, Thapa RK, Shrestha
S. Determinants of severe acute malnutrition among children under
5 years of age in Nepal: a community-based case—control study. BMJ
Open. 2017 Aug;7(8): ¢017084. doi: 10.1136/bmjopen-2017-017084.
The World Bank, Poverty & Equity Data Portal [Internet]. 2018
[cited 2019 Nov]. Available from: https://povertydata.worldbank.
org/poverty/country/PHL

Sand A, Kumar R, Shaikh BT, Somrongthong R, Hafeez A, Rai D.
Determinants of severe acute malnutrition among children under five
years in a rural remote setting: A hospital-based study from district
Tharparkar-Sindh, Pakistan. Pak ] Med Sci. 2018 Mar-Apr; 34(2):
260-5. doi: 10.12669/pjms.342.14977.

Bharati S, Pal M, Chakrabarty S, Bharati P. Trends in socioeconomic
and nutritional status of children younger than 6 years in India.
Asia Pac ] Public Health. 2011 May;23(3):324-40. doi: 10.1177/
1010539511403455.

Braudt DB, Lawrence EM, Tilstra AM, Rogers RG, Hummer RA.
Family socioeconomic status and early life mortality risk in the
United States. Matern Child Health J. 2019 Oct;23(10):1382-91.
doi: 10.1007/510995-019-02799-0.

VOL. 58 NO. 3 2024

ACTA MEDICA PHILIPPINA 13



Treatment Outcome of SAM Patients at BRTTH

20.

21.

22.

23.

24.

25.

26.

Bwakura-Dangarembizi M, Dumbura C, Amadi B, Chasekwa B, Ngosa
D, Majo FD, et al. Recovery of children following hospitalisation for
complicated severe acute malnutrition. Matern Child Nutr. 2022
Apr;18(2):¢13302. doi: 10.1111/men.13302.

Abate M, Gebre A, Bekele BT, Dinkashe FT. Predictors of survival
among 6-59 months old children with severe acute malnutrition:
a retrospective cohort. [Internet]. 2022 Apr 28 [cited 2022 Nov].
Available from: https://www.medrxiv.org/content/10.1101/2022.04.
25.22274288v1

Kabeta A, Bekele G. Factors associated with treatment outcomes
of under-five children with severe acute malnutrition admitted to
therapeutic feeding unit of Yirgalem Hospital. Clinics Mother
Child Health. 2017;14(2):1-5. doi: 10.4172/2090-7214.1000261
Mekuria G, Derese T, Hailu G. Treatment outcome and associated
factors of severe acute malnutrition among 6-59 months old
children in Debre Markos and Finote Selam hospitals, Northwest
Ethiopia: a retrospective cohort study. BMC Nutr. 2017 May; 3:42.
doi: 10.1186/s40795-017-0161-3.

Nyamurenje L, Archary M. Bacterial infections in hospitalised severely
malnourished children in Durban, South Africa. S Afr J Infect
Dis. 2018 Aug; 2018:1-5. doi:10.1080/23120053.2018.1504531

Koch AM, Nilsen RM, Eriksen HM, Cox RJ, Harthug S. Mortality-
related to hospital-associated infections in a tertiary hospital; repeated
cross-sectional studies between 2004-2011. Antimicrob Resist Infect
Control. 2015 Dec;4:57. doi: 10.1186/513756-015-0097-9.

Ashine YE, Ayele BA, Aynalem YA, Yitbarek GY. Time to death
and its predictor among children under five years of age with severe
acute malnutrition admitted to inpatient stabilization centers in
North Shoa Zone, Amhara region, Ethiopia. Nutr Diet Suppl. 2020
Sep;12:167-77. doi:10.2147/NDS.5249045

27.

28.

29.

30.

31.

32.

Buor D. Mothers’ education and childhood mortality in Ghana.
Health Policy. 2003 Jun;64(3):297-309. doi: 10.1016/50168-8510(02)
00178-1.

Balaj M, York HW, Sripada K, Besnier E, Vonen HD, Aravkin
A, et al. Parental education and inequalities in child mortality: a
global systematic review and meta-analysis. Lancet. 2021 Aug;398
(10300):608-20. doi: 10.1016/50140-6736(21)00534-1.
Maldonado-Alcazar A, Nufez-Enriquez JC, Garcia-Ruiz CA,
Fajardo-Gutierrez A, Mejia-Aranguré JM. Alterations of Nutritional
Status in Childhood Acute Leukemia. Clinical Epidemiology of
Acute Lymphoblastic Leukemia - From the Molecules to the Clinic.
[Internet] 2013 [cited 2019]. Available from: https://cdn.intechopen.
com/pdfs/44067/InTech-Alterations_of_nutritional_status_in_
childhood_acute_leukemia.pdf

Pribnow AK, Ortiz R, Bdez LF, Mendieta L, Luna-Fineman S.
Effects of malnutrition on treatment-related morbidity and survival
of children with cancer in Nicaragua. Pediatr Blood Cancer. 2017
Nov;64(11):¢26590. doi: 10.1002/pbc.26590.

Pressoir M, Desné S, Berchery D, Rossignol G, Poiree B, Meslier M,
et al. Prevalence, risk factors and clinical implications of malnutrition
in French Comprehensive Cancer Centres. Br ] Cancer. 2010 Mar
16;102(6):966-71. doi: 10.1038/sj.bjc.6605578.

Obonyo N, Maitland K. Fluid management of shock in severe
malnutrition: what is the evidence for current guidelines and what
lessons have been learned from clinical studies and trials in other
pediatric populations? Food Nutr Bull. 2014 Jun;35(2 Suppl):S71-8.
doi: 10.1177/156482651403525111.

14

ACTA MEDICA PHILIPPINA

VOL. 58 NO. 3 2024



