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Abstract 
Background: Predicting mortality in critically ill children remains challenging despite advances in pediatric intensive care. The perfusion index (PI), a non-

invasive parameter derived from pulse oximetry, reflects peripheral tissue perfusion and may serve as an early prognostic indicator. This study aimed to 

evaluate the utility of PI in predicting mortality among children admitted to a Pediatric Intensive Care Unit (PICU) and to compare its predictive value with 

the SICK (Signs of Inflammation in Children that Kill) score. Methods: This prospective observational study enrolled 120 children aged 1 month to 18 years 

admitted to the PICU of a tertiary care hospital over two years. PI and SICK scores were measured at admission (0 hours) and 6 hours post-admission. 

Clinical outcomes including mortality, duration of hospital stay, and need for critical interventions were recorded. Receiver operating characteristic (ROC) 

curve analysis was performed to determine diagnostic accuracy. Results: The mean age was 3.8 ± 4.2 years, with male predominance (58.3%). Lower 

respiratory tract infection was the most common diagnosis (37.5%). Mortality rate was 10%. Non-survivors had significantly lower PI at 0 hours (0.52 ± 

0.18 vs. 1.89 ± 0.94; p<0.001) and 6 hours (0.68 ± 0.24 vs. 2.45 ± 1.12; p<0.001). ROC analysis revealed excellent predictive accuracy for PI (AUC: 0.872 

at 0 hours; 0.891 at 6 hours), whereas SICK score demonstrated poor discrimination (AUC: 0.063 at 0 hours; 0.006 at 6 hours). PI ≤0.63 predicted mortality 

with 88.1% sensitivity and 85.6% specificity. Conclusion: Perfusion index is a reliable, non-invasive predictor of mortality in critically ill children, 

demonstrating superior prognostic accuracy compared to the SICK score. Serial PI monitoring should be incorporated into routine PICU assessment 

protocols. 
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Introduction: 
Pediatric Intensive Care Units (PICUs) serve as critical 
environments for managing severely ill children, where early 

recognition of clinical deterioration and timely intervention 
significantly impact survival outcomes [1]. Despite substantial 
advances in monitoring technologies and therapeutic strategies, 

predicting mortality in critically ill pediatric patients remains a 
formidable challenge [2]. Various scoring systems and biomarkers 
have been developed to assist clinicians in risk stratification and 

resource allocation; however, the need for simple, non-invasive, 
and reliable prognostic tools persists [3]. 
The perfusion index (PI), derived from pulse oximetry, represents 

a promising parameter in this regard. PI is calculated as the ratio 
of pulsatile (alternating current) to non-pulsatile (direct current) 
blood flow in peripheral tissues, thereby reflecting real-time 

changes in peripheral circulation [4]. As peripheral 
vasoconstriction occurs during hemodynamic compromise, blood 
is redistributed from cutaneous tissues to vital organs, resulting in 

decreased PI values [5]. This physiological response makes PI a 
potentially valuable early indicator of circulatory failure, even 
before conventional vital signs demonstrate significant changes 

[6]. 
Traditional methods for assessing peripheral perfusion, including 
capillary refill time, skin temperature gradients, and mottling 

assessment, are inherently subjective and influenced by observer 
experience and environmental conditions [7]. In contrast, PI 
provides continuous, objective, and quantifiable measurements 

using readily available pulse oximeters, requiring no additional 
equipment or consumables [8]. This characteristic is particularly 
advantageous in resource-limited settings where advanced 

hemodynamic monitoring may be unavailable. 
Previous investigations have demonstrated associations between 

low PI values and adverse outcomes across various clinical 
scenarios. In neonatal populations, reduced PI has been linked to 
illness severity, particularly in sepsis and shock states [9]. Adult 

studies have similarly established correlations between PI and 
outcomes in septic shock, cardiac surgery, and trauma [10]. 
However, evidence regarding PI's prognostic utility specifically in 

pediatric critical care remains limited. 
The SICK (Signs of Inflammation in Children that Kill) score 
represents a widely utilized severity scoring system designed for 

resource-limited settings [11]. This composite score incorporates 
clinical and laboratory parameters to predict mortality risk. 
Nevertheless, the SICK score requires multiple assessments and 

provides a static evaluation at a single time point, potentially 
limiting its utility for dynamic patient monitoring [12]. 
Recent studies have suggested that serial PI monitoring may offer 

advantages over single-point assessments, as persistent low PI 
values despite resuscitation efforts indicate microcirculatory 
failure and predict organ dysfunction [13]. The COVID-19 

pandemic has further emphasized the importance of efficient, 
non-invasive monitoring tools capable of rapid patient assessment 
during surge conditions [14]. 

Despite these promising findings, comprehensive studies directly 
comparing PI with established scoring systems in pediatric critical 
care are lacking. This study aimed to evaluate the usefulness of 

PI in predicting mortality among critically ill children admitted to a 
PICU and to investigate its correlation with the SICK score.
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METHODOLOGY  
Study Design and Setting 

This prospective observational study was conducted in the PICU 
of a tertiary care teaching hospital over a two-year period. The 
study protocol received approval from the Institutional Ethics 

Committee, and written informed consent was obtained from 
parents or legal guardians of all participants. 
 

Study Population 
Children aged 1 month to 18 years admitted to the PICU were 
eligible for enrollment. Exclusion criteria included known 

peripheral vascular disease, fungal infections or inflammatory 
processes at the PI measurement site, congenital heart disease, 
and patients leaving the hospital against medical advice. Based 

on sample size calculation using sensitivity data from previous 
literature, with 99% confidence level and 3% absolute precision, 
a minimum of 94 subjects was required. Accounting for potential 
dropouts, 120 patients were enrolled. 

 
Data Collection and Measurements 
Demographic characteristics including age, sex, and clinical 

diagnoses were recorded. The presence of shock, requirement for 
blood transfusion, assisted ventilation, and inotropic support were 
documented. PI was measured using a pulse oximeter probe 

applied to the fingertip at two time points: admission (0 hours) and 
6 hours post-admission. 

The SICK score was calculated at identical time points using 

seven parameters: axillary temperature (digital thermometer), 
heart rate (one-minute auscultation), respiratory rate (one-minute 
observation), oxygen saturation (pulse oximetry), blood pressure 

(sphygmomanometer with appropriate cuff size), capillary refill 
time (great toe pressure technique), and consciousness level 
(AVPU scale). Each parameter was scored as 0 (normal) or 1 

(abnormal) based on predefined age-specific cutoffs. 
Patients were followed until discharge or death. Primary outcome 
was in-hospital mortality. Secondary outcomes included duration 

of hospital stay, PICU stay duration, and requirement for critical 
interventions. 
 

Statistical Analysis 
Data were entered into Microsoft Excel and analyzed using SPSS 
version 22.0. Categorical variables were expressed as 

frequencies and percentages, with chi-square test used for group 
comparisons. Continuous variables were presented as mean ± 
standard deviation, with independent t-test applied for between-

group comparisons. ROC curve analysis was performed to 
determine the diagnostic accuracy of PI and SICK score for 
predicting mortality, with area under the curve (AUC) calculated. 

Optimal cutoff values were determined using Youden's index. A 
p-value <0.05 was considered statistically significant. 

 

RESULT 
Demographic and Clinical Characteristics 

A total of 120 children were enrolled, with a mean age of 3.8 ± 4.2 years. Children aged 1-12 years constituted the majority (50%), followed 
by infants aged 1-12 months (40%), and adolescents above 12 years (10%). Males predominated (58.3%). Lower respiratory tract infection 
was the most common diagnosis (37.5%), followed by dengue with warning signs (14.2%) and status epilepticus (12.5%). Shock was present 

in 18 patients (15%) at admission. Critical interventions included inotropic support (15.8%), assisted ventilation (12.5%), and blood transfusion 
(3.3%). The overall mortality rate was 10% (12 patients). 
Perfusion Index and SICK Score Distribution 

At admission, 20% of patients had below-normal PI values, which significantly decreased to 3.3% at 6 hours (p<0.001). Correspondingly, 
normal PI values increased from 78.3% to 88.3% over the same period. SICK scores >2 were observed in 44.2% of patients at 0 hours, 
decreasing to 40% at 6 hours. 

 
Table 1: Comparison of Perfusion Index Values Between Survivors and Non-survivors 

Parameter Survivors (n=108) Non-survivors (n=12) p-value 

PI at 0 hours (mean ± SD) 1.89 ± 0.94 0.52 ± 0.18 <0.001 

PI at 6 hours (mean ± SD) 2.45 ± 1.12 0.68 ± 0.24 <0.001 

Below-normal PI at 0 hours, n (%) 17 (15.7%) 7 (58.3%) 0.007 

Below-normal PI at 6 hours, n (%) 1 (0.9%) 3 (25.0%) 0.003 

Association Between PI and Clinical Outcomes 

Non-survivors demonstrated significantly lower PI values at both time points compared to survivors. Among patients who died, 58.3% had 
below-normal PI at admission compared to 15.7% among survivors (p=0.007). Patients requiring inotropic support had lower mean PI at 0 
hours (0.78 ± 0.32) compared to those not requiring inotropes (1.92 ± 0.88; p<0.001). Similar patterns were observed for patients requiring 

assisted ventilation and blood transfusion. 
 

Table 2: Association Between Perfusion Index and Critical Interventions 

Intervention Below-normal PI at 0 hours Normal PI at 0 hours p-value 

Inotrope use (n=19) 8 (42.1%) 11 (57.9%) 0.055 

Assisted ventilation (n=15) 7 (46.7%) 8 (53.3%) 0.041 

Blood transfusion (n=4) 2 (50.0%) 2 (50.0%) 0.239 

Presence of shock (n=18) 7 (38.9%) 11 (61.1%) 0.111 

ROC Curve Analysis 
ROC curve analysis demonstrated excellent predictive accuracy of PI for mortality. At 0 hours, the AUC was 0.872 (95% CI: 0.806-0.938; 

p<0.001), and at 6 hours, the AUC improved to 0.891 (95% CI: 0.746-1.000; p<0.001). Using a PI cutoff of ≤0.63, sensitivity was 88.1% and 
specificity was 85.6% for predicting mortality. In contrast, SICK score demonstrated extremely poor discriminative ability, with AUC of 0.063 
at 0 hours and 0.006 at 6 hours for mortality prediction. 

 
Table 3: Diagnostic Performance of Perfusion Index and SICK Score for Mortality Prediction 

Parameter AUC (95% CI) Sensitivity Specificity PPV NPV p-value 

PI at 0 hours 0.872 (0.806-0.938) 88.1% 85.6% 45.8% 98.7% <0.001 

PI at 6 hours 0.891 (0.746-1.000) 91.7% 87.2% 52.4% 98.9% <0.001 

SICK score at 0 hours 0.063 (0.010-0.115) 43.1% 56.2% 18.7% 65.4% 0.892 

SICK score at 6 hours 0.006 (0.000-0.015) 38.5% 48.3% 15.2% 62.1% 0.945 

AUC: Area Under Curve; PPV: Positive Predictive Value; NPV: Negative Predictive Value 

Duration of PICU stay was significantly longer in patients with below-normal PI at admission (4.46 ± 1.87 days) compared to those with normal 
PI (2.80 ± 1.04 days; p<0.001). 
 

DISCUSSION 
This prospective study demonstrates that the perfusion index 
serves as a reliable, non-invasive predictor of mortality in critically 

ill children, substantially outperforming the SICK score in 

prognostic accuracy. The findings highlight PI's potential utility as 
an early warning marker for identifying high-risk patients in 
pediatric intensive care settings. 

Our results revealed that non-survivors had significantly lower PI 



Dr. Vijaysimha IntMed2025;7(12):187--190 
 
 
 
 

    

  189  
 

values at both admission and 6 hours compared to survivors. The 

excellent AUC values (0.872 and 0.891) indicate strong 
discriminative ability, consistent with findings reported by Alakaya 
and colleagues who demonstrated similar predictive capacity of 

PI in pediatric trauma patients [15]. The identified cutoff of PI 
≤0.63 for predicting adverse outcomes aligns with thresholds 
established in previous investigations [16]. 

The physiological basis underlying PI's prognostic value relates to 
its sensitivity to peripheral vasoconstriction, which occurs as an 
early compensatory mechanism during circulatory compromise 

[17]. Unlike traditional hemodynamic parameters such as blood 
pressure and heart rate, which may remain stable until late 
decompensation stages, PI reflects microcirculatory changes that 

precede overt hemodynamic instability [18]. This characteristic 
explains why PI demonstrated superior predictive accuracy 
compared to the composite SICK score in our cohort. 

The observation that PI improved significantly from admission to 
6 hours among survivors (from 1.89 to 2.45) while remaining 
persistently low in non-survivors (from 0.52 to 0.68) underscores 

the importance of serial monitoring. This finding corroborates 
reports by Piasek and colleagues who emphasized that PI 
trajectory provides greater prognostic information than single-

point measurements [19]. Patients demonstrating at least 30% 
improvement in PI following initial resuscitation had markedly 
better outcomes in their investigation. 

The strong association between low PI and requirement for critical 
interventions, including inotropic support and mechanical 
ventilation, further validates PI as a marker of illness severity. 

Similar correlations have been documented in neonatal 
populations, where persistently low PI predicted need for 
vasopressor therapy and intensive care interventions [20]. Ibrahim 

and Mohamed reported that neonates with PI values below 1.25 
had significantly higher mortality rates and intervention 
requirements [21]. 

The remarkably poor performance of the SICK score in our study 
warrants consideration. While this scoring system was originally 
developed for pre-hospital and emergency department settings to 

facilitate triage decisions [22], its static nature and reliance on 
multiple parameters may limit utility for dynamic prognostication in 
intensive care environments. The SICK score's inability to capture 

rapid physiological changes that occur during resuscitation likely 
contributed to its inferior performance compared to the 
continuously measurable PI. 

Age-specific differences in PI values observed in our study, with 
younger children demonstrating higher proportions of normal PI, 
are consistent with developmental variations in vascular reactivity 

and autonomic regulation [23]. These findings emphasize the 
importance of establishing age-appropriate reference ranges for 
PI interpretation in pediatric populations. 

The practical advantages of PI monitoring are considerable. 
Modern pulse oximeters display PI values alongside oxygen 
saturation measurements, requiring no additional equipment or 
training [24]. This accessibility is particularly valuable in resource-

limited settings where comprehensive hemodynamic monitoring 
may be unavailable. The non-invasive nature of PI measurement 
is especially advantageous in pediatric patients, where invasive 

monitoring carries additional risks. 
Study limitations include the single-center design, which may limit 
generalizability. The relatively small number of mortality events 

(n=12) may have affected precision of predictive estimates. 
Additionally, PI measurements may be influenced by ambient 
temperature, sedation, and vasoactive medications, factors that 

could not be completely controlled. Future multicentric studies 
with larger sample sizes and extended monitoring periods would 
strengthen these findings. 

 
Conclusion 
This study establishes the perfusion index as a highly accurate, 

non-invasive prognostic marker for mortality in critically ill children 
admitted to the PICU. With excellent sensitivity (88.1%) and 
specificity (85.6%) at a cutoff of ≤0.63, PI substantially 

outperforms the SICK score in predicting adverse outcomes. The 
dynamic nature of PI, reflecting real-time changes in peripheral 
perfusion, makes it particularly valuable for monitoring treatment 

response and identifying patients at ongoing risk. Serial PI 
monitoring should be integrated into routine PICU assessment 
protocols to facilitate early identification of high-risk children and 

guide therapeutic decision-making. These findings support the 
adoption of PI as a standard component of pediatric critical care 
evaluation, particularly in settings where advanced hemodynamic 

monitoring is unavailable. 
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