ECUATORIAN JOURNAL OF PEDIATRICS

ORIGINAL RESEARCH ‘ ‘

PELOD-2 score predicts mortality in patients admitted to the
intensive care unit at Hospital Baca Ortiz from March to Au-

gust 2018.

Ana Maria Pazmifio Miranda!, David Israel Reinoso Recalde?, Luis Stalin Donoso

https://orcid.org/0000-0003-1206-8742

https:/orcid.org/0000-0002-3985-7066 https:/orcid.org/0000-0002-4208-6805

Ledn2,
L Pediatric Service, Apolo Medical Specialties Center, Quito, Ecuador
2. Intensive Care Unit, Hospital Pediatrico Baca Ortiz, Ministry of Public Health, Quito, Ecuador

Received: Dec 12 2019
Accepted: May 22,2020
Published: August 30,2020

Bibliographic letterhead:

Pazmifio A, Reinoso D, Donoso L
Pelod -2 score, predicts mortality in
patients admitted to the intensive
care unit at Hospital Baca Ortiz
from March to August2018. Rev. Ec-
uat. Pediatr. 2020;21(2). Article 9.
Pages: 1-8. Doi: 10.52011/0007

& Copyright Pazmifio A, et al
This article is distributed under the
terms of Creative Commons Attrib-
ution License CC BY-NC-SA 4.0,
which allows the use and redistri-
bution citing the source and the
original author without commer-

cial purposes.

J.. STROBE Statement

DOI: https://doi.org/10.52011/0007

Abstract

Introduction: Multiorgan dysfunction syndrome (MODS) s a failure of two or more organs in
critically ill patients, and scores have been created to estimate mortality in these patients. The
aim of the present study was to determine the diagnostic value of the Pediatric Logistic Organ
Dysfunction-2 (PELOD-2) scale to predict mortality in patients who were admitted to the in-
tensive care unit (ICU) at the Hospital Baca Ortiz.

Methods: This analytical observational study was conducted in the ICU at the Hospital
Pediatrico Baca Ortiz, Quito, Ecuador from March to August 2018. All possible analyzable
cases were included, and they were divided into the following groups: Group 1(Gl), deceased
children; and Group 2 (G2), surviving children. Analyzed variables were gestational age, sex,
clinical variables of the PELOD-2 score, and mortality. The sensitivity (S), specificity (S), posi-
tive predictive value (PPV), and negative predictive value (NPV) were calculated for each
score.

Results: There were 188 cases included. There were 97 females (51.6%) and 66/188 patients
aged 1to4 years (35.1%). There were 100/188 cases with respiratory failure (53.7%) and 35/188
patients died (18.6%; 95% confidence interval [Cl] 18.21-19.02%). PELOD-2 =16 was associated
with 63% mortality (OR 511.7, 95% CI 29.4-8909; P <0.0001). Additionally, S was 62.9%, E was
100%, PPV was 100%, NPV was 92.2%, and accuracy was 93.1%.

Conclusion: The PELOD-2 score is an acceptable, highly specific predictor of mortality.

Keywords: Intensive care units, multiple organ failure, children, Pediatric Logistic Organ Dys-
function-2 Score, PELOD-2.
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Introduction

The term multi-organ failure (MOF) was coined 20
years ago to describe the almost always fatal course
of trauma patients who progress into respiratory, he-
patic, and renal failure. Subsequently, other clinical
and surgical pathologies such as sepsis, shock, pan-
creatitis, and burns were found to evolve into MOF,
even after their initial pathology was resolved [1].

Multi-organ dysfunction syndrome (MODS) is cur-
rently defined as a failure of two or more organ sys-
tems that are unable to spontaneously maintain their
activity. This syndrome is common in critically ill pa-
tients, and it is associated with significant mortality,
making it the leading cause of death of children and
adults in intensive care units [2]. Despite these high
mortality rates, there have only been a few studies that
have been conducted. In our country in 2012, the inci-
dence and prognosis of multi-organ dysfunction in the
intensive care area of the Hospital de Nifios Dr. Rob-
erto Gilbert in Guayaquil was evaluated, and 53.7% of
the admitted patients presented MODS, with a mor-
tality rate of 18.8%. Of the total number of deaths, 69.9%
were male, and most were breastfeeding infants
(41.3%). The respiratory system had the most compli-
cations (98.6%), and infectious diseases (45.5%) was
the main cause of admission, which in turn caused the
highest mortality (30.5%) [3].

Thus, to comprehensively study this pathology,
mortality risk scales have been developed. Their eval-
uation parameters include physical signs and comple-
mentary laboratory tests that allow evaluation of the
state in which the patient is admitted, and they are the
basis for the patient’s prognosis [4].

The main score that is used in the pediatric inten-
sive care units is the Pediatric Logistic Organ Dysfunc-
tion (PELOD), which was developed in 1999 to primar-
ily describe the severity of MODS and provide ade-
quate information on the progression of this pathology
during hospitalization. However, in 2013, Leteurtre et
al. published an update of the score in a larger and
more current sample, and they called it PELOD-2. The
PELOD-2 score includes an assessment of the mean
arterial pressure and lactic acid level, but excludes
liver dysfunction due to its low prevalence in pediatric
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patients. Therefore, this new version has ten variables
corresponding to five organ dysfunctions [5].

The maximum value of PELOD-2 is 33 and the max-
imum number of points to determine organ failure is
10, which is considered to be a validated score with
good discrimination ability and calibration. Therefore,
the purpose of the present investigation was to ana-
lyze the PELOD-2 score as a predictor of mortality for
pediatric patients who are admitted to the intensive
care unit at the Hospital Pediatrico Baca Ortiz with a
diagnosis of MODS syndrome from March to August
2018.

Population and methods

Study design
The study was an observational, analytical study.

Stage
The study was conducted in the intensive care unit at
the Hospital Pediatrico Baca Ortiz Quito, Ecuador be-
tween the March 1, 2018 and August 30, 2018. The study
period was considered to include the recruitment and
exposure periods.

Outcomes monitoring was completed on Septem -
ber 24, 2018, and the data collection period ended on
October 24, 2018.

Participants

All patients under 15 years of age who were admitted
to the intensive care unit of the institution during the
study participated. Patients with complete medical
history data that included a diagnosis of MODS were
selected. Patients who transferred from other intensive
care units, patients with incomplete data records that
did not allow calculation of the PELOD-2 score, and
preterm neonatal patients were excluded.

Variables

Described variables were PELOD-2, sex, age, nutri-
tional status, ethnicity, residence area, nationality, type
of organ failure, survival, economic level, the patient’s
family type, parents’ educational level, and patient’s
educational level.

Data sources and measurement
For each variable, the institutional software for record-
ing medical records was used as a data source. The
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electronic medical records and the laboratory soft-
ware were consulted for data extraction.

The data were compiled using an electronic sheet
and were then transferred to the statistical software.

Controlling sources of bias

Medical records with incomplete data were excluded,
and no imputation of missing or excluded data was
performed. The study protocol was pre-approved by
the Institutional Teaching Committee.

Study size

The sample was non-probabilistic, and all potentially
eligible cases from the pediatric hospital were in-
cluded.

Handling quantitative variables

Scaled quantitative variables are presented as the
mean and standard deviation. Nominal quantitative
variables are presented as the frequency and per-
centage. For the corresponding analysis, deceased
patients (Group 1) and surviving patients at the end of
treatment (Group 2) were compared.

Statistical methods

The averages were compared using a Student’s t-test.
Percentages were compared using the Chi-square
test. Sensitivity, specificity, and the positive and nega-
tive predictive value were calculated. The statistical
package used was SPSS Statistics for Windows, Ver-
sion 22.0. Armonk, NY: IBM Corp, USA.

/ 202 potentially 14 cases \

eligible coses

excluded dueto

incomplete
records

188 analyzable
cases

\Fig. 1 Flowchart of study participants. /
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Results

Participants

There were 188 patients included in this study. Patients
who were not included in the study are presented in
Fig. L.

Table 1 Socio-demographic characteristics of the study
group.

Frequency (%) Ratio 95% ClI
Age (years)

Less than 1 43 22.9 22.4-23.3
lto4 66 35.1 34.6-35.6
5t09 42 22.3 21.9-22.8

10 to 15 37 19.7 19.3-20.1
Sex
Male 97 51.6 51.1-52.2
Female 91 48.4 47.9-48.9
Family type
Nuclear 149 79.3 78.8-79.7
Single parent 36 19.1 18.7-19.6
Reconstituted 3 1.6 1.5-1.7
Ethnicity
Mixed race 166 88.3 88.0-88.6
Indigenous/other 22 1.7 11.4-12.0
Residence
Rural 67 35.6 35.1-36.1
Urban 121 64.4 63.9-64.9
Nationality
Ecuadorian 181 96.3 96.1-96.5
Other 7 3.7 3.5-3.9
Economic level
Low 98 52.1 51.6-52.7
Medium/high 90 47.9 47.4-48.4
Parents’ education level
Primary 85 45.2 44.7-45.7

High school 88 46.8 46.3-47.3

Higher 15 8 7.7-8.3

Patient's educationallevel
Under 4 years 109 58 57.5-58.5
lliterate 1 0.5 0.46-0.61
Primary 54 28.7 28.3-29.2
Secundaria 24 12.8 12.4-13.1
Cl, confidence interval
Page 3|7



Original Article DOI: 10.52011/0007

Intensive Care | Pediatrics

Characteristics of the study population

There were 97 females (51.6%) and 91 males (48.4%)
who were enrolled into this study. The largest group
was patients aged 1to 4 years (66/188; 35.1%) (see Ta-
ble 1).

Clinical features

Nutritional status was normal in most cases (101/188;
53.7%), and the most common failure was respiratory
failure (100/188; 53.7%). Additionally, 35 of 188 patients
died (18.6%; 95% Cl 18.21-19.02%) (see Table 2).

Table 2 Clinical characteristics of the study group.

Table 3 Association between mortality and the PELOD-2
score.

Group 1 Group 2
(Deceased) (Alive) n

0,
e Cles OR eswCl P
829
PELOD2 16142146 1515
51 294- <00
PELOD2 16 22(83%)  0(0%) "' 5959 o1
153
0,
perop2<is G (100m)

Frequency (%)
Nutritional status

Normal 101 53.7
Malnutrition 84 44.7
Overweight 3 1.6
Initial diagnosis (failure)
Cardiac 20 10.6
Respiratory 100 53.2
Renal 12 6.4
Liver 3 1.6
Gastrointestinal 12 6.4
Neurological 37 19.7
Hematological 4 2.1
Survival
Died 35 18.6
Alive 153 8L.4
PELOD-2
Mean +SD 9.7 +3.9
Minimum 2
Maximum 21
Range 19

A statistically significant association was established
between a high PELOD-2 score and mortality (Table
3). A score of greater than 16 was considered to be a
risk factor for death compared to patients with a lower
value.
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PELOD-2, Pediatric Logistic Organ Dysfunction-2; OR, odds ratio;
Cl, confidence interval

Main results

The prevalence was 18.6 (95% CI 18.21-19.02). The sen-
sitivity was 62.9 (95% Cl 62.35-63.36), and the specific-
ity was 100%. The false-negative rate was 37.1 (95% CI
36.64-37.65), and the false-positive rate was 0. The
positive predictive value was 100%, and the negative
predictive value was 92.2 (95% C191.89-92.45). The ac-
curacy was 93.09 (95% Cl 92.82-93.35), and the nega-
tive likelihood ratio was 0.371. The Youden index was
0.629

Discussion

MODS is a severe and highly fatal event that is defined
as a continuous, reversible process, and it comprises
sequential vital organ failure secondary to an injury
that disrupts general homeostasis. It is considered to
be the leading cause of death in pediatric and adult
intensive care units [3].

To predict the risk of mortality from this pathology
in children, predictive scales or severity scores have
been developed, which help to objectively summarize
subjective data that are difficult to measure [6, 7]. The
present study validated the PELOD-2 score, assessing
the association between mortality and a high PELOD -
2 score on the first day of hospitalization in patients
who were admitted to the PICU. There was a statisti-
cally significant association between these two pa-
rameters (P<0.0001), with a mortality of 18.6% (group 1;
n = 35) and survival rate of 81.4% (group 2;n = 153).

Several studies indicate that PELOD-2 has a good
ability to distinguish between mortality and survival
compared to the PRIMS llI8. Previous studies also re-
ported a statistical association between a high
PELOD-2 score and significant mortality [8-10].
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Leteurtre et al. also found that this score was signifi-
cantly higher in non-survivors than in survivors
(P<0.0001), emphasizing that all the organic dysfunc-
tions that were retained in this score are closely related
to the mortality risk, with a mortality rate of 6.1% [7].
Among the 1261 enrolled patients with MODS on day |,
the syndrome worsened in 157 (12.4%) patients and re-
mained unchanged or improved in 1104 (87.6%) pa-
tients, which demonstrates that the PELOD-2 score on
day 1 is a significant prognostic factor and that mor-
tality was higher in children in whom MODS worsened
after day 1 compared to those in whom it remained
unchanged orimproved [L].

Ramazani and Hosseini showed that the PELOD -2
score was significantly different between non-survi-
vors and survivors. Non-survivors showed significantly
higher values than survivors (P<0.001) [12].

Progression of MODS severity can be assessed by
measuring the PELOD-2 scores daily, which would also
serve as a useful measure to estimate response to
therapy [1, 12].

In the present study, a cut-off point of 16 was es-
tablished for the PELOD-2 score, with good study
specificity. Other studies have established different
cut-off points with a value of 5 for survivors and a
score of 11, 12, and 15, with references of [13, 10, 11] re-
spectively for non-survivors in different studies.

Nationally, a cut-off point of 10 has been reported
for significant differences in survival [3]. Alternatively, a
PELOD-2 greater than or equal to 8 is already associ-
ated with a mortality rate of 22.2% [14].

Another study that was conducted at the Hospital
Surakarta in Indonesia defined a score of 20 with a rel-
ative risk of 7.75 (95% CI 3.1-19.3; P<0.001) [15].

The number of organic dysfunctions is another im-
portant point because, as several studies mentioned,
the greater the number of organs that are in failure,
the greater is the risk of death. In a study that was per-
formed in Cuba, failure of three to four organs pre-
dominated, and at a pediatric hospital in Venezuela, a
mortality rate of 19% was reported for three organ fail-
ures and 50% for four or more organ failures [3]. Addi-
tionally, Dewi and Fatimatuzzuhroh showed that
higher organ failure values are associated with a mor-
tality rate of 30.5% if there are four organic dysfunc-
tions and 59% with five organic dysfunctions [10].

Pazmifio A, Reinoso D, Donoso L. Rev. Ecuatoriana. Pediatr. 2020:21(2) Article 9

For the age group, this pathology was more fre-
quent in older breastfeeding infants and preschoolers
(1 to 4 years of age) with 35.1% of patients affected (n =
66). Similar data were found in a study that was con-
ducted in 2012 at the Hospital Roberto Gilbert in
Guayaquil where MODS predominated in infants
(41.3%), followed by preschoolers (29.7%). Dewi and
Fatimatuzzuhroh showed that children under 1 year of
age were mostly affected (27.9% of patients) [10].

In the present study, male sex was most frequently
affected (51.6%; n =97), which is similar to that reported
in other studies [3].

In the present study the most frequent initial diag-
nosis was respiratory failure in 53.2% of patients (n =
100), followed by neurological failure in 19.7% (n = 37)
and heart failure in 10.6% (n = 20). These results are
similar to those that were reported regionally where
respiratory system failure was present in 98.6% of all
patients, followed by neurological failure in 93.9% and
cardiovascular failure in 60.6% [3].

Living in a rural area is considered to be a statisti-
cally significant risk factor for death (P = 0.01).

This study showed that the PELOD-2 score has a
sensitivity of 62.8% and a specificity of 100%, which is
similar to the results found by Tressa et al. (2018) who
found a sensitivity of 76.9% and a specificity of 100%15.
The present specificity and sensitivity findings differ
from other series where sensitivity was reported to be
88%, specificity was 66%, and accuracy was 70%12, and
where the sensitivity was 88.1% and specificity was
55.7% [13]. The PELOD-2 daily score is a useful tool for
stratifying critically ill children, describing their clinical
course, estimating therapeutic responses, and de-
scribing outcomes. It could also be used for epidemi-
ology and management purposes.

Conclusion

PELOD-2 is a useful score for determining mortality in
patients with MODS in the pediatric intensive care unit.
The PELOD-2 has an acceptable sensitivity and very
good specificity.

Abbreviations
PELOD-2, Pediatric Logistic Organ Dysfunction-2.
MODS, multiorgan dysfunction syndrome.
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