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Performance of Day 1 Paediatric Logistic
Organ Dysfunction-2 Score in Children with
Severe Sepsis: A Prospective Cohort Study
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ABSTRACT

Introduction: Judicious allocation of scarce resources in
hospitals of developing countries is important. When a child
is admitted to a hospital, it is important to judge the severity
of illness and also to predict the mortality risk so that best
available resources may be provided. The deranged clinical
and laboratory parameters in sick children have been utilised to
construct various scores to predict the mortality risk. One such
score is Paediatric Logistic Organ Dysfunction-2 (PELOD-2)
which is devised to predict mortality risk in children admitted
to Paediatric Intensive Care Unit (PICU). The usefulness of
PELOD-2 score needs to be tested in developing countries.

Aim: To evaluate the performance of PELOD-2 scores in
predicting the outcome in severe sepsis patients admitted to
PICU of a Tertiary Care Centre.

Materials and Methods: This prospective cohort study was
done in a tertiary level PICU of a teaching Hospital in the
Department of Paediatrics, Jawaharlal Nehru Medical College

INTRODUCTION

Sepsis is a major cause of morbidity and mortality in children [1-3].
The 2005 consensus definition for paediatric sepsis is based on
presence of Systemic Inflammatory Response Syndrome (SIRS)
criteria and the definition of severe sepsis is based on SIRS plus
organ dysfunction [4]. SIRS criteria lacked sensitivity and specificity
in identifying and evaluating the severity of sepsis in adults [5,6].
Subsequently, the Third International Consensus Definitions
for Sepsis and Septic Shock (Sepsis-3,2016) removed the need
of SIRS criteria, and redefined sepsis in adults based on organ
dysfunction [7]. Paediatric sepsis as defined on the basis of SIRS
criteria is inadequate for clinical research [8], however, no formal
changes have been made in the 2005 paediatric sepsis definitions
so far due to lack of sufficient evidence for validation of organ
dysfunction criteria in paediatric population [4,9].

There is a need to identify a score that measures the presence of
organ dysfunction and its severity in children with sepsis and severe
sepsis as per old and new definitions respectively. Of the several
scoring systems to measure multi organ dysfunction in paediatrics,
the Paediatric Sequential Organ Failure (PELOD) has been used
most frequently [10-12]. The score was upgraded and validated
to PELOD-2 in 2013 based on data from nine PICUs in France
and Belgium. PELOD-2 score has shown good discrimination for
in house mortality in sick children admitted to PICU [9,11,13-15].
However, this validation needs to be verified in other geographical
areas before using this score in those places [12]. The first validation
study of PELOD-2 from India (Maharashtra) was published recently
which concluded good prediction of mortality by day 1 PELOD-2
scores in overall PICU admissions [16].
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and Hospital, Aligarh, Uttar Pradesh, India. PELOD-2 scores
were calculated on day 1 of admission in PICU to predict the
mortality risk patients of age between 1 month to 14 years
admitted for severe sepsis.

Results: Total 203 cases were enrolled in the study, with mean
age of 37 (SD+46.97) months. The observed mortality was
52.21% (106), while PELOD-2 score predicted 57.63% (117)
mortality. Mean PELOD-2 score in survivors was 5.95 (£2.47),
while in non-survivors it was 12.87 (+4.73). Total 149 (73.4%)
cases had 3 or more organ dysfunction. The area under Receiver
Operating Characteristic (ROC) curve was 0.89, showing
excellent discrimination. Sensitivity and specificity for predicting
mortality at PELOD-2 score of 7.5 was 90.56% and 78.35%,
respectively. Hosmer-lemeshow goodness for fit test showed
good calibration at Chi-square of 2.44 and p-value of 0.11.

Conclusion: Day 1 PELOD-2 scores can reliably assess the
multiple Organ Dysfunctions (OD) and predict outcomes in severe
sepsis patients admitted to PICU in a developing country.
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Study was conducted to evaluate the performance of PELOD-2
scores in predicting the outcome in the subset of “severe sepsis”
patients admitted to PICU of a Tertiary Care Centre in North India,
and to infer whether it can be proposed to revise the diagnostic
criteria and paediatric sepsis definitions.

MATERIALS AND METHODS

This prospective cohort study was conducted from October 2018
to September 2020 at the 8 bedded PICU of Department of
Paediatrics, Jawaharlal Nehru Medical College and Hospital, Aligarh,
Uttar Pradesh, India. The study was approved by the Institutional
Ethics Committee (D.No.246/FM).

Inclusion and Exclusion criteria: The consecutive patients of
severe sepsis aged 1 month to 14 years admitted to the PICU
were included in the study. An informed written consent was taken
from parents. Patients deceased or transferred to other health
facility within 24 hours of admission, who underwent surgery in first
24 hours of hospitalisation, or those admitted post Cardio-Pulmonary
Resuscitation (CPR) or whose parents did not consent were excluded
from the study.

The diagnosis of severe sepsis was made by the attending physician
in the PICU, based on the 2005 consensus definition of presence of
SIRS along with infection and organ dysfunction [4].

The baseline parameters recorded were age, gender, and diagnosis at
the time of PICU admission, length of PICU stay and outcome in terms
of mortality or discharge. For PELOD-2 scoring, five organ systems
(neurologic, cardiovascular, respiratory, renal, and haematologic) were
considered and 10 variables (Glasgow Coma Scale (GCS), pupillary
reaction, lactatemia, mean arterial blood pressures, PaO,/FiO, ratio,
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PaCO,, invasive ventilation, creatinine, white blood cell count, and
platelets) were recorded.

The PELOD-2 scoring was done within the first 24 hours. If a
variable was measured more than once in 24 hour, the worst value
was used in calculating the score. The maximum points for each
organ dysfunction range between 2 to 10 and the overall maximum
score is 33 [12,16].

STATISTICAL ANALYSIS

The data analysis was done by Statistical Package for the Social
Sciences (SPSS) version 20.0. Quantitative data was expressed
in mean, Standard Deviation (SD), median, Inter-Quartile Range
(IQR). Independent t-test and Mann-Whitney U tests were used
to analyse quantitative data, depending on the distribution of
variables by the Kolmogrov-Smirnov test. The qualitative data was
expressed in frequencies and percentages and Chi-square test
was used for analysis.

The Standardised Mortality Ratio (SMR) was calculated from scores.
The discriminatory power of the score was assessed by area under
ROC (AUC with 95% confidence interval) and the calibration of the
score was assessed by Hosmer-Lemeshaw goodness of fit test,
with acceptable calibration at p>0.05. Youdens J statistic was used
to define best cutoffs for sensitivity and specificity for predicting
mortality by PELOD-2 scores.

RESULTS

A total of 216 patients of severe sepsis were admitted consecutively
to PICU during the study period, out of which 203 patients met
the inclusion criteria. Thirteen patients were excluded from study
(6 died within 24 hours, 4 left the hospital for another hospital and in
3 cases, the data was incomplete).

The mean age was 37.87 (+46.97 SD) months and 51.7% of the total
patients were males. At the time of PICU admission, 86 (42.36%)
patients were in septic shock, and 68 (33.49%) patients had Acute
Respiratory Distress Syndrome (ARDS) at PICU admission. Ninety-
three (45.81%) patients needed mechanical ventilation. The baseline
variables were comparable among survivors and non-survivors
[Table/Fig-1].

Baseline variable Survivors Non-survivors
Age in months, Mean (SD) 46 (+44) 35 (+40)
Gender distribution

Males 46 59
Females 51 47
Invasive ventilation required 26 67
PELOD-2 Scores on Day 1, Mean 5.95 (+2.47) 12.87 (+4.73)
(SD)

Hospital length of stay, days R -
[Median, (QR)] 547 439

[Table/Fig-1]: Baseline characteristics of patients.

The observed mortality was 106 (52.21%). The mean PELOD-2
score among survivors and non-survivors was 5.95 (£2.47) and
12.87 (+4.73), respectively (p<0.001). The cut-off for mortality
predicted by the PELOD-2 score was 7.5. PELOD-2 predicted
117(57.63%) non-survivors out of which 96 were actual non-
survivors [Table/Fig-2].

Observed
Non-survivors Survivors Total
Non-survivor 96 21 117
Survivor 10 76 86
Total 106 97 203

[Table/Fig-2]: Analysis of expected outcome using PELOD-2 score.
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The discriminate analysis of PELOD-2 showed a sensitivity and
specificity of 90.56% and 78.35%, respectively [Table/Fig-3].

Screening power Values
Sensitivity 90.56%
Specificity 78.35%

AUC 0.89 (0.84-0.94)
SMR 0.91 (0.74-1.08)
Hosmer-lemeshow test %°=2.44 and p-value=0.11

[Table/Fig-3]: Screening power of PELOD-2 score.

The mortality risk increased with increasing number of organ failures.
It increased from 35.7% with 2 organs to 92.68% with 5 organ failures

[Table/Fig-4].
Number of organs involved | Patients (n) | Mean score (SD) | Mortality (N,%)
1 26 3.53 (0.64) 2 (7.6%)
2 28 4.85 (1.55) 10 (35.7%)
3 63 7.71(2.35) 25 (39.68%)
4 45 13.97 (4.68) 31 (68.8%)
5 41 14.63(2.57) 38 (92.68)

[Table/Fig-4]: Organ dysfunction and PELOD-2 scores.

The SMR of observed and expected mortalities was 0.91(95%
Cl- 0.74-1.08). The area under ROC curve was 0.89 (0.84-0.94)
indicating a good discrimination [Table/Fig-5]. The Hosmer and
Lemeshow goodness of fit test showed a good calibration at
x?=2.44 and p-value of 0.11.
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DISCUSSION

In this study, the performance of PELOD-2 score was evaluated
in predicting the outcome in patients of severe sepsis admitted to
PICU. The Mean age of children was 37.87 (£46.97) months. In
a similar study on performance of PELOD-2 in severe sepsis, the
mean age was 22 months [17]. The mean age in the study done by
Deshmukh T et al., was 67 months [16].

The median duration of stay at PICU was 4 (3-5) days which
is comparable to studies done from different other parts of the
world [12,13,18]. The mortality rate (52.21%) was comparable
to the mortality rates observed in sepsis and severe sepsis
patients [19,20]. The plausible reasons of high sepsis mortality
in developing countries include the resource limitation and most
of the admissions being done on an emergency rather than on
elective basis.
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Total 93 (45.81%) patients required mechanical ventilation. The
reported rates of mechanical ventilation by Leteurtre S et al.,
Goncalves JP et al., Deshmukh T et al., EI-Nawawy A et al., Thukral
Aetal., and Garcia PCR et al., were 52.5%, 68.5%, 17.82%, 52.5%,
25%, and 35.6%, respectively [12,13,16,18,21,22]. The difference
in the rates of mechanical ventilation can be attributed to the present
study being done in the subset of severe sepsis patients in contrast
to all other previous studies done in overall PICU admissions.

In this study, the mortality in 2 OD was 35.7%, which increased to
92.68% in 5 ODs. Deshmukh T et al., reported 1.4% mortality at 0-4
PELOD-2 scores, rising to 66.6% in scores >15 [16]. Thukral A et
al., studied PELOD score and found similar rising trends of mortality
with rising PELOD scores [21]. EI-Nawawy A et al., reported 3.1%
mortality in 2 ODs and 80% mortality in 5 ODs [18]. The difference
could be explained by the specific subset of severe sepsis patients
in this study as opposed to overall PICU admissions studied by
El-Nawawy A et al., [18]. Leteurtre S et al., reported 59% of the
deceased patients having 5 ODs by PELOD-2 [12]. Hence, the
assessment of this score has shown significant relation to the
mortality in PICU patients.

The SMR of 0.91 (95% CI- 0.74-1.08) showed overall calibration of
the PELOD-2 score as it included the value of 1 in the confidence
interval which implied no significant difference between the expected
and observed mortality [11,21].

The validation of a score is done by the discrimination, calibration
and clinical relevance of the score. The discrimination was done by
AUC, where the value of 0.8-0.9 is considered excellent and more
than 0.9 is considered outstanding [23]. The AUC discrimination
of 0.89 was excellent in this study. It was similar to the AUC
found in the studies done by Deshmukh T et al., (AUC 0.87) on
PELOD-2 and Thukral A et al., on PELOD (0.8) [16,21]. The AUC
was reported as 0.98 in PELOD-2 validation study, and 0.94 and
0.91 reported by Gongalves JP et al., and El-Nawawy A et al.,
respectively [13,18].

The calibration was done by Hosmer-Lemeshow chi-square test
where a p-value of >0.05 indicates the test to be in good calibration
with the population under study, while a value of p-value <0.05 is
indicative of poor calibration. The PELOD-2 score showed good
calibration with our population at x2=2.44 and p-value of 0.11. It
was reported as p=0.42 by Deshmukh T et al., [16]. The PELOD-2
studies done by Leteurtre S et al.,, Deshmukh T et al., and El-
Nawawy A et al., showed good calibration of the test [12,16,18]
while the Portugese study showed poor calibration at 0.02 for
which no reason was justified [13].

The clinical relevance of the score lies in its reliable assessment of
OD and fairly sensitive and specific prediction of the outcome. The
test is objective and the inter-observer differences in the level of
assessment of sickness can be avoided. The simplicity of the score
with a limited number of variables allow more uniform training of
the assessor and consistent reproducibility with different assessors
[13,24]. The score correlates the number of organ dysfunction
with mortality giving an idea about the utilisation of equipment in a
resource limited setup.

The study is possibly the first of its kind reported from India
considering the validation of PELOD-2 in paediatric patients of
severe sepsis admitted to PICU. The PELOD-2 study by Deshmukh
T et al., from South India was done in overall PICU admissions
while the present study has been done on subset of “severe sepsis”
patients [16]. Leclerc F et al., found Day-1 PELOD-2 SCORES to
be highly predictive of mortality among children admitted to PICU
with suspected infection [25]. However, more studies form different
parts of the world are needed to confirm the validation in and
outside of PICU.
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Limitation(s)

The patients of severe sepsis admitted outside of PICU were not
included in the study. Also, the cases that died within 24 hours of
admission were excluded from the study. These children were likely
to have arrived in hospital with advanced disease and sometimes
in cardio-respiratory failure. Calculation of PELOD-2 scores may not
be possible in such scenario.

CONCLUSION(S)

Day 1 PELOD-2 scores reliably assess the multiple OD and predict
outcomes in severe sepsis patients admitted to PICU. The score
has comparable validation in the Indian population (developing
country) to the original validation study population of France and
Belgium (developed countries). It is however reiterated that the main
aim of these scores is to describe the multi-organ dysfunction rather
than prediction of mortality.

REFERENCES

[11 Ruth A, McCracken CE, Fortenberry JD, Hall M, Simon HK, Hebbar KB. Pediatric
severe sepsis: Current trends and outcomes from the pediatric health information
systems database. Pediatr Crit Care Med. 2014;15(9):828-38.

[2] Tan B, Wong JJM, Sultana R, Koh JCJW, Jit M, Mok YH, et al. Global case-
fatality rates in pediatric severe sepsis and septic shock: A systematic review and
meta-analysis. JAMA Pediatr. 2019;173(4):352-62.

[3] Fleischmann-Struzek C, Goldfarb DM, Schlattmann P, Schlapbach LJ, Reinhart
K, Kissoon N. The global burden of paediatric and neonatal sepsis: a systematic
review. Lancet Respir Med. 2018;6(3):223-30.

[4] Goldstein B, Giroir B, Randolph A. International pediatric sepsis consensus
conference: Definitions for sepsis and organ dysfunction in pediatrics. Pediatr
Crit Care Med. 2005;6(1):02-08.

[5] Raith EP, Udy AA, Bailey M, McGloughlin S, Maclsaac C, Bellomo R, et al.
Prognostic accuracy of the SOFA score, SIRS criteria, and gSOFA score for
in-hospital mortality among adults with suspected infection admitted to the
intensive care unit. JAMA. 2017;317(3):290-300.

[6] Kaukonen KM, Bailey M, Pilcher D, Cooper DJ, Bellomo R. Systemic
inflammatory response syndrome criteria in defining severe sepsis. N Engl J Med.
2015;372(17):1629-38.

[7]1 Seymour CW, Liu VX, lwashyna TJ, Brunkhorst FM, Rea TD, Scherag A, et al.
Assessment of clinical criteria for sepsis for the third international consensus
definitions for sepsis and septic shock (sepsis-3). JAMA. 2016;315(8):762-74.

[8] Schlapbach LJ. Time for sepsis-3 in children? Pediatr Crit Care Med.
2017;18(8):805-06.

[9] Rhodes A, Evans LE, Alhazzani W, Levy MM, Antonelli M, Ferrer R, et al. Surviving
Sepsis campaign: International guidelines for management of sepsis and septic
shock: 2016. Intensive Care Med. 2017;43(3):304-77.

[10] Lacroix J, Cotting J. Severity of illness and organ dysfunction scoring in children.
Pediatr Crit Care Med. 2005;6(3):S126-34.

[11] Leteurtre S, Duhamel A, Grandbastien B, Proulx F, Cotting J, Gottesman R, et
al. Daily estimation of the severity of multiple organ dysfunction syndrome in
critically ill children. CMAJ. 2010;182(11):1181-87.

[12] Leteurtre S, Duhamel A, Salleron J, Grandbastien B, Lacroix J, Leclerc F.
PELOD-2: An update of the PEdiatric logistic organ dysfunction score. Crit Care
Med. 2013;41(7):1761-73.

[13] Gongalves JP, Severo M, Rocha C, Jardim J, Mota T, Ribeiro A. Performance of
PRISM lIl and PELOD-2 scores in a pediatric intensive care unit. Eur J Pediatr.
2015;174(10):1305-10.

[14] Lidan Z, Huimin H, Yucai C, Lingling X, Xuegiong H, Yuxin P, et al. Predictive
value of four pediatric scores of critical illness and mortality on evaluating
mortality risk in pediatric critical patients. Zhonghua Wei Zhong Bing Ji Jiu Yi
Xue. 2018;30(1):51-56.

[15] Schlapbach LJ, Straney L, Bellomo R, MaclLaren G, Pilcher D. Prognostic
accuracy of age-adapted SOFA, SIRS, PELOD-2, and gSOFA for in-hospital
mortality among children with suspected infection admitted to the intensive care
unit. Intensive Care Med. 2018;44(2):179-18.

[16] Deshmukh T, Varma A, Damke S, Meshram R. Predictive efficacy of pediatric
logistic organ dysfunction-2 score in pediatric intensive care unit of rural hospital.
Indian J Crit Care Med. 2020;24(8):701-04.

[17] Wulandari A, Pudijiastuti P, Martuti S. Severe sepsis criteria, PELOD-2, and
pSOFA as predictors of mortality in critically ill children with sepsis. Paediatr
Indones. 2019;59(6):318-24.

[18] El-Nawawy A, Mohsen AA, Abdel-Malik M, Taman SO. Performance of the
pediatric logistic organ dysfunction (PELOD) and (PELOD-2) scores in a pediatric
intensive care unit of a developing country. Eur J Pediatr. 2017;176(7):849-55.

[19] Khan MR, Maheshwari PK, Masood K, Qamar FN, Haque AU. Epidemiology
and outcome of sepsis in a tertiary care PICU of Pakistan. Indian J Pediatr.
2012;79(11):1454-58.

[20] Kaur G, Vinayak N, Mittal K, Kaushik JS, Aamir M. Clinical outcome and
predictors of mortality in children with sepsis, severe sepsis, and septic shock
from Rohtak, Haryana: A prospective observational study. Indian J Crit Care
Med. 2014;18(7):437-41.

Journal of Clinical and Diagnostic Research, 2021 Feb, Vol-15(2): SC06-SC09



www.jcdr.net

[21] Thukral A, Kohli U, Lodha R, Kabra SK, Arora NK. Validation of the PELOD score
for multiple organ dysfunction in children. Indian Pediatr. 2007;44(9):683-86.

[22] Garcia PCR, Eulmesekian P, Branco RG, Perez A, Sffogia A, Olivero L, et al.
External validation of the paediatric logistic organ dysfunction score. Intensive
Care Med 2010. 2010;36(1):116-22.

[23] Mandrekar JN. Receiver operating characteristic curve in diagnostic test
assessment. J Thorac Oncol. 2010;5(9):1315-16.

Mohd Kashif Ali et al., Performance of Day 1 Paediatric Logistic Organ Dysfunction-2 Score

[24] Leteurtre S, Martinot A, Duhamel A, Proulx F, Grandbastien B, Cotting J, et al.
Validation of the paediatric logistic organ dysfunction (PELOD) score: Prospective,
observational, multicentre study. Lancet. 2003;362(9379):192-97.

[25] Leclerc F, Duhamel A, Deken V, Grandbastien B, Leteurtre S. Can the pediatric
logistic organ dysfunction-2 score on day 1 be used in clinical criteria for sepsis
in children? Pediatr Crit Care Med. 2017;18(8):758-63.

PARTICULARS OF CONTRIBUTORS:

1.

Assistant Professor, Department of Paediatrics, Jawahalal Nehru Medical College, Aligarh Muslim University, Aligarh, Uttar Pradesh, India.

2. Junior Resident, Department of Paediatrics, Jawahalal Nehru Medical College, Aligarh Muslim University, Aligarh, Uttar Pradesh, India.
3. Senior Resident, Department of Paediatrics, Jawahalal Nehru Medical College, Aligarh Muslim University, Aligarh, Uttar Pradesh, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Mohd Kashif Ali,

Assistant Professor, Department of Paediatrics, JN Medical College, AMU,
Aligarh, Uttar Pradesh, India.

E-mail: drkashif12@gmail.com

AUTHOR DECLARATION:

e Financial or Other Competing Interests:
e \Was Ethics Committee Approval obtained for this study? Yes

¢ Was informed consent obtained from the subjects involved in the study? Yes
L]

None

For any images presented appropriate consent has been obtained from the subjects.

Journal of Clinical and Diagnostic Research, 2021 Feb, Vol-15(2): SC06-SC09

PLAGIARISM CHECKING METHODS: tantetall
e Plagiarism X-checker: Nov 06, 2020

e Manual Googling: Dec 14, 2020

¢ Thenticate Software: Dec 22, 2020 (12%)

ETYMOLOGY: Author Origin

Date of Submission: Nov 07, 2020

Date of Peer Review: Dec 03, 2020

Date of Acceptance: Dec 14, 2020

NA Date of Publishing: Feb 01, 2021


http://europeanscienceediting.eu/wp-content/uploads/2016/11/ESENov16_origart.pdf

