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ABSTRACT

Sepsis is a major cause of morbidity and mortality among children worldwide, particularly in low- and middle-income
countries. Early identification and continuous monitoring of organ dysfunction are critical components in paediatric
sepsis management. The Paediatric Sequential Organ Failure Assessment (pSOFA) score is used to evaluate organ
dysfunction and predict the risk of mortality. The aim of the study was to investigate the association between an
increase in pSOFA score (ApSOFA) and mortality among paediatric sepsis patients. This retrospective cohort study
included paediatric patients aged 1 month to 18 years diagnosed with sepsis and treated in the PICU from January to
December 2023. Receiver Operating Characteristic (ROC) curve analysis was performed to evaluate the predictive
value of the pSOFA score for mortality. A total of 87 patients were included in the analysis, with 36 deaths recorded
within the first 7 days. Patients with ApSOFA =1 had a six-fold higher risk of mortality (p<0.001; 95% CI: 3.26—
11.02). The day-1 pSOFA score showed poor predictive ability (AUC=0.50), whereas the day-3 score demonstrated
good predictive performance (AUC=0.85). An increase in the pSOFA score is significantly associated with a higher
risk of mortality in paediatric sepsis patients.
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INTRODUCTION

Sepsis is one of the leading causes of morbidity and mortality among infants and children
worldwide, with an estimated 2.9 million deaths among children under the age of five and
approximately 454,000 deaths in children and adolescents aged 5 to 19 years (Rudd et al., 2020).
Several factors influence mortality in paediatric sepsis, including host factors, pathogens, early
identification, and timely management. Sepsis was originally defined as a systemic inflammatory
response triggered by infection. However, this definition has been revised due to its overly broad
scope, which could classify nearly all infections as sepsis (Kawasaki, 2017). In 2016, the Society of
Critical Care Medicine (SCCM) and the European Society of Intensive Care Medicine (ESICM)
introduced the latest definition (Sepsis-3), which characterizes sepsis as life-threatening organ
dysfunction caused by a dysregulated host response to infection (Singer et al., 2016).

Sepsis may result from bacterial, fungal, viral, or parasitic infections, although bacteria pathogens
remain the most common cause. The presence of infection can be confirmed through Gram stain,
culture, or Polymerase Chain Reaction (PCR) (Hadinegoro et al., 2016). One factor influencing
infection severity is the virulence of the causative microorganism. A study was conducted on
microbial profiles in 52 adult ICU patients of at Adam Malik General Hospital, Medan during
2019-2020 using blood cultures taken more than 48 hours after admission. The most frequently
isolated organisms were Gram-negative bacilli, with 52.8% being Klebsiella pneumoniae positive
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for Extended-Spectrum Beta-Lactamases (ESBL) and 5.5% producing carbapenemase. Among
Gram-positive organisms, Staphylococcus aureus was most commonly found (15%), with half
suspected to be Methicillin-Resistant Staphylococcus aureus (MRSA) (Haithami, 2020). Early
interventions such as fluid resuscitation, antibiotics, oxygen supplementation, and inotropic support
via peripheral intravenous access have been shown to improve outcomes in paediatric sepsis
patients (Nyirasafari et al., 2017).

To date, no universally accepted diagnostic criteria for paediatric sepsis exist. Several scoring
systems have been developed to assess organ dysfunction in children, including the Paediatric
Multiple Organ Dysfunction Score (P-MODS), Paediatric Logistic Organ Dysfunction (PELOD),
and PELOD-2 (Raju et al., 2022). The Indonesian Paediatric Society (IDAI) recommends the use of
PELOD-2 for diagnosing paediatric sepsis. The Paediatric Sequential Organ Failure Assessment
(pSOFA), adapted from the adult SOFA score, is another tool designed to evaluate organ
dysfunction in children (Matics and Sanchez-Pinto, 2017). An ideal scoring system for sepsis
should be accurate, simple, minimally invasive, and cost-effective. Compared to PELOD-2, pSOFA
requires fewer laboratory parameters while maintaining similar predictive performance (Mianling et
al., 2019).

A critical component in the management of paediatric sepsis is the continuous assessment of
changes in organ dysfunction scores over time. Previous studies have demonstrated that an increase
in pSOFA score (ApSOFA) from day one to day three is associated with a higher risk of mortality in
paediatric intensive care units. Patients with a ApSOFA >2 points have been reported to have a
mortality risk of up to 50% (Lalitha et al., 2021). However, there remains a lack of research
specifically evaluating the impact of increasing pSOFA scores on mortality in paediatric sepsis
patients. This study aims to investigate the association between increasing pSOFA scores and
mortality among children with sepsis admitted to the paediatric intensive care unit of Adam Malik
General Hospital, Medan.

METHOD

This was an analytical study with a retrospective cohort design conducted in the Paediatric Intensive
Care Unit (PICU) of Adam Malik General Hospital from December 2024 to January 2025. The
study population comprised paediatric patients diagnosed with sepsis who were admitted between
January and December 2023. The inclusion criteria were patients aged 1 month to 18 years,
diagnosed with sepsis based on a PELOD-2 score >8 or pSOFA score 28, and who received
antibiotic therapy. The exclusion criteria were patients who died within the first three days of
admission or were discharged against medical advice before completing seven days of treatment.
This study was approved by the Ethics Committee of the University of North Sumatra (Approval
no: 1361/KEPK/USU/2024, date: 28.11.2024).

The pSOFA and PELOD-2 scores were calculated based on organ system components. The
PELOD-2 score includes dysfunction of the cardiovascular, respiratory, haematological, central
nervous, and hepatic systems. The pSOFA score encompasses neurological, haematological,
hepatic, renal, and haemodynamic parameters. The change in pSOFA score (ApSOFA) was defined
as the difference between the pSOFA scores on the first and third days of admission. Mortality was
assessed within the first seven days of treatment. Patients who died between the third and seventh
days were classified as the non-survivor group, while those who survived or died after seven days
were included in the survivor group.

This study included 115 paediatric patients with sepsis who were admitted and treated in the PICU
of Adam Malik General Hospital during the study period. This study utilised a consecutive
sampling method, determined by the predefined inclusion and exclusion criteria. Twenty-eight
patients were excluded because they died within the first 72 hours of treatment. Of the 87 children
with sepsis, 51 survived up to seven days of treatment and 36 died within the first seven days.
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All collected data were processed and analysed. The chi-squared test was used to assess the
association between ApSOFA and mortality. The relationships between pSOFA and PELOD-2
scores with mortality were analysed using the Mann—Whitney U test. Statistical significance was set
at p < 0.05. Diagnostic test analysis to evaluate the predictive ability of pSOFA scores for mortality
was conducted using Receiver Operating Characteristic (ROC) curve analysis, with calculation of
the Area Under the Curve (AUC).

RESULT
This study conducted on 87 paediatric patients with sepsis admitted to the PICU of Adam Malik
General Hospital, demonstrated a 41.4% mortality rate within seven days of treatment. Non-
survivors were significantly younger than survivors, and pneumonia was the most prevalent
infection, followed by bacteraemia. Demographic characteristics of the patients are presented in
Table 1.

Table 1. Demographic Characteristics of Patient

Characteristic Total Non- Survivors p-value
(n=87) Survivors (n=51)
(n=36)
Age (Mean £ SD) 7.61+6.76 7.60+6.76 9.1846.67 0.008
Sex (%) 0.081
Male 42 (48.3) 13 (31.0) 29 (69.0)
Female 45 (51.72) 23 (51.1) 22 (48.9)
Diagnosis of Infection (%) 0.958
Pneumonia 45 (51.7) 18 (40.0) 27 (60.0)
Bacteraemia 11 (12.6) 5(45.5) 6 (54.5)
Urinary Tracy Infection 7 (8.0) 3(42.9) 4(57.1)
Central Nervous System (CNS) 9(10.3) 5(55.6) 4 (44.4)
Infection
Pulmonary Tuberculosis 2(2.3) 1 (50.0) 1 (50.0)
Skin infection 1(1.1) 0(0) 1 (100.0)
Others 12 (13.8) 4 (33.3) 8 (66.7)

The proportion of pSOFA and ApSOFA score of the patients are presented in Table 2. The analysis
revealed that day-1 pSOFA scores were not significantly predictive of mortality, whereas day-3
pSOFA scores demonstrated strong prognostic utility. A ApSOFA >1 was independently associated
with a six-fold increased risk of death. Furthermore, a day-3 pSOFA threshold of >11 yielded high
sensitivity, specificity, and overall predictive accuracy, underscoring its clinical utility in early risk

stratification of paediatric sepsis. The ROC curve of pSOFA score of day-1 and day-3 are presented
in Figure 1.

Table 2. Patient mortality in relation to pSOFA and ApSOFA score

Score Total Non- survivor Survivor p-value RR (95%CI)
pSOFA Day-1
(Mean + SD) 10.22+1.85 10.2842.13 10.38+1.65
>12 9 (56.3) 7 (43.8) 0.146 1.48 (0.88-2.50)
<12 27 (38.0) 44 (62.0)
pSOFA Day-3 10.62+3.23 12.86+2.57 9.254+2.65
(Mean £ SD)
>11 30 (75.0) 10 (25.0) <0.001 5.88 (2.72-12.67)
<11 6 (12.8) 41 (87.2)
ApSOFA
<0 (No 58 (66.7) 6.00 (3.27-11.03)
Deterioration) 9 (15.5) 49 (84.5) <0.001
>1 (Deterioration) 29 (33.3) 27 (93.1) 2 (6.9)
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Figure 1. ROC Curve of pSOFA Score in Predicting Mortality
(A) pSOFA Day-1 (B) pSOFA Day-3
DISCUSSION

Sepsis remains a leading cause of paediatric mortality globally—particularly in low and middle
income countries—where child mortality due to sepsis exceeds 50%. 46, 26 In the present study,
mortality among paediatric patients with sepsis in the PICU reached 55%, consistent with prior
investigations at Adam Malik Hospital (55.7%) and RSCM (54%) (Lubis et al., 2020; Hadinegoro
et al., 2016). This elevated mortality is closely related to limited access to care, infrastructure, and
specialist personnel in developing settings. Consequently, integrated training for healthcare
providers in these regions is essential for sepsis recognition, prevention, and management (Watson
et al., 2024).

The Non Survivor cohort had a significantly lower mean age than Survivors, indicating a higher
mortality risk among younger children. This aligns with a meta analysis reporting a reduction in
mortality odds with each additional year of age (adjusted OR =0.95; 95% CI: 0.94—-0.96) (Tan et al.,
2019). In this study, pneumonia was the most frequent infection, followed by bacteremia—
consistent with Gupta et al., who identified pneumonia as the predominant infection in an Indian
paediatric ICU, followed by bacteremia and UTI (Wattal and Oberoi, 2012). These findings also in
accordance with SPROUT data, which reported respiratory tract infections in 40% and bloodstream
infections in 19% of paediatric sepsis cases (Weiss et al., 2015).

Mortality progressively increased with higher pSOFA scores. The admission pSOFA score predicted
PICU mortality with greater accuracy than SIRS (Malik et al., 2024). Respiratory, neurologic, and
cardiovascular subscores contributed most to the overall pSOFA score. In our cohort, day 3 pSOFA
was significantly higher in Non Survivors compared to Survivors, whereas day 1 pSOFA did not
differ significantly—possibly due to exclusion of subjects who died before day 3, potentially
biasing early pSOFA analysis. This contrasts with findings from Karachi, where mean day 1 pSOFA
scores were significantly higher in deceased patients (8 vs. 4) (Baloch et al., 2022). Lalitha et al.
similarly reported significantly elevated day 1 and day 3 pSOFA scores in non survivors (means 10
and 13) versus survivors (both mean 6) (Lalitha et al., 2021).

In this study, mortality was higher in the ApSOFA 21 group than in the ApSOFA <0 group. Mortality
risk was approximately six fold greater in the ApSOFA >1 group compared to ApSOFA <0,
consistent with findings from a paediatric ICU in India, where mean ASOFA was 2.65 +2.34 in non

1082



Indonesian Journal of Global Health Research, Vol 8 No 1, February 2026

survivors versus 1.6 £1.79 in survivors (Lois and Save, 2023). A parallel study in South India by
Lalitha AV et al. demonstrated a significant association between increasing pSOFA and mortality
(p <0.05). The mortality rate was 7.1% at ApSOFA = 0, 18.5% at ApSOFA = 1, and up to 50% for
ApSOFA 22, with no fatalities among those whose score decreased (Lalitha et al., 2021).

Day 1 pSOFA demonstrated poor predictive value for 7 day mortality. In contrast, day 3 pSOFA
with a cut-off 211 achieved sensitivity of 83.3% and specificity of 80.4% (AUC = 0.85) in mortality
prediction. Zamir et al. reported that pSOFA predictive accuracy improved over time—ifrom 81.6%
on day 1 to 90.8% on day 3, reaching 97.4% on day 7. (Zamir et al., 2023). This contrasts slightly
with Baloch SH et al., who found first day pSOFA predictive performance to be strong (AUC =
0.81; 95% CI: 0.76-0.86; p=0.001), with cut-off >2 yielding sensitivity 93.87%, specificity
38.21%, and accuracy 69.93% for 30 day mortality (Baloch et al., 2022). Based on our findings, day
3 pSOFA >11 demonstrates adequate predictive utility and may be applied in prognostication among
paediatric sepsis patients at Adam Malik Hospital. Similar results from India identified the optimal
72 hour SOFA cut-off at 10.5, with 76.47% sensitivity and 96.50% specificity (Lois and Save,
2023). A lower threshold (pSOFA 28) was found predictive in South India, where mortality risk was
significantly higher with odds ratios of 8.65 (95% CI: 3.48-21.52) and 16.77 (95% CI: 4.7-59.89)
on day 1 and day 3, respectively (Lalitha et al., 2021). Overall, these data underscore that pSOFA’s
predictive performance improves with longer monitoring, highlighting the importance of daily
assessment to determine the most prognostically meaningful time point.

This study has limitations. As a retrospective cohort, some supporting laboratory data were
incomplete. Despite assuming normal values when tests were not performed within 24 hours, this
may have influenced pSOFA calculation. Furthermore, patients who died before day-3 were
excluded, and these individuals may have had higher initial pSOFA scores—potentially biasing our
analysis of day-1 scores and explaining the lack of significant predictive power of pSOFA.

CONCLUSION

An increase in the pSOFA score on day three was significantly associated with a higher risk of
mortality in paediatric patients with sepsis, with the day-3 pSOFA score demonstrating greater
accuracy in predicting mortality compared to the day-1 score. Routine 24-hourly pSOFA assessment
is recommended to to enable dynamic monitoring of patients’ clinical status. A rising pSOFA score
should serve as an indicator for clinicians to re-evaluate the current treatment strategy. Future
studies should include patients who died before day three to identify a more accurate day-1 pSOFA
cut-off and incorporate daily pSOFA evaluations to determine the optimal time point for mortality
prediction.
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