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ORIGINAL ARTICLE

Correlation of peripheral perfusion index and mortality of patients with 
shock in Pediatric Intensive Care Unit of NICH, Karachi, Pakistan.

Muhammad Sami1, Murtaza Ali Gowa2, Hira Nawaz3, Zaiba Anwar4, Uzma Siddique5, Ghazala Jamal6

ABSTRACT… Objective: To investigate the correlation between peripheral perfusion index (PPI) and mortality among pediatric 
shock patients admitted to the pediatric intensive care unit (PICU). Study Design: Prospective, Observational study. Setting: The 
PICU of National Institute of Child Health, Karachi, Pakistan. Period: March 2024 to February 2025. Methods: A total of 64 children 
aged between 1 month to 18 years and admitted to the PICU with a diagnosis of shock were analyzed. The PPI was categorized 
as mild (≥1.4), moderate (>0.6 to <1.4), and critical (≤0.6). At the time of admission, demographic, clinical parameters and vitals 
were documented. Saturation and perfusion index were noted on admission and during the course of illness in PICU. PPI was 
measured using pulse oximeter. Results: In a total of 64 children, 38 (59.4%) were female, with an overall mean age of 7.39±4.57 
years. The mean baseline PPI was 0.97±0.66. Critical perfusion was found to have significant association with higher heart rate 
(p=0.036), lower systolic (p=0.007) and diastolic blood pressures (p=0.043), higher PRISM III scores (p<0.001), increased need 
for mechanical ventilation (p=0.014), longer PICU stays (p=0.006), and higher mortality rates (p=0.036). Lower PPI values were 
significantly correlated with higher heart rate (r=–0.407; p=0.001), lower systolic blood pressure (r=0.352; p=0.004), lower diastolic 
blood pressure (r=0.289; p=0.021), higher PRISM III scores (r=–0.676; p<0.001), and longer PICU stays (r=–0.296; p=0.018). 
Conclusion: Lower baseline PPI values (<0.6) were significantly associated with adverse hemodynamic parameters, increased 
severity of illness scores, greater need for mechanical ventilation, and higher mortality rates.
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INTRODUCTION
Shock remains a major clinical challenge faced 
commonly in pediatric intensive care units (PICUs), 
especially among lower-middle-income countries.1,2 
Shock is generally described as a state of inadequate 
tissue perfusion, and requires early recognition and 
timely intervention to minimize related adverse 
outcomes.3 Traditional indicators of shock alone 
may not always correctly reflect peripheral perfusion 
status or predict impending clinical deterioration.4

In the recent decades, peripheral perfusion index 
(PPI) emerged as a reliable adjunct for evaluating 
the severity as well as the progression of shock.5-7 
Variations in PPI is described to effectively reflect 
alterations in vasomotor tone and intravascular 
volume status, thus, providing an early sign of 
circulatory compromise.8 Sivaprasath et al.9, 
demonstrated that a baseline reduction in PPI by 

approximately 57% strongly predicted impending 
shock, showing significant correlation with essential 
hemodynamic parameters.9 Recently data from 
Bangladesh also described PPI as an effective non-
invasive tool in PICU.10

In Pakistan, the limited availability of resources 
required for invasive monitoring underscores the 
necessity for simpler, cost-effective, yet reliable 
tools. Implementation of PPI measurement in 
PICU settings may facilitate early identification and 
management of shock, potentially reducing morbidity 
and mortality. This study aimed to investigate the 
correlation between PPI and mortality among 
pediatric shock patients admitted to the PICU.

METHODS
This prospective observational study was performed 
at the PICU at the National Institute of Child 
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Health (NICH), Karachi, Pakistan, between March 
2024 to February 2025. Approval was acquired 
from Institutional Ethical Review Board prior to 
the commencement of this study (IERB-46/2023, 
dated: 16-10-2023). Informed and written consents 
were obtained from parents/guardians. A sample 
size of 64 was calculated using WHO sample size 
calculator with 95% confidence level, 5% margin of 
error and prevalence of shock in PICU as 4.3%.11 

Adopting non-probability consecutive sampling 
technique, children aged between 1 month up to 
18 years, and admitted to PICU with a diagnosis 
of shock were analzyed.12 Exclusion criteria were 
children having technical difficulty in obtaining PPI. 

At the time of admission, demographic, clinical 
parameters and vitals were documented. Saturation 
and perfusion index were noted on admission 
and during the course of illness in PICU. PPI was 
measured using pulse oximeter and as the ratio of 
pulsatile to non-pulsatile blood flow in the patient’s 
peripheral tissues.13 PPI were categorized as mild, 
moderate, or critical as scores ≥ 1.4),> 0.6 but < 
1.4, or critical ≤ 0.6, respectively.13

Data were analyzed using IBM-SPSS Statistics, 
version 26.0 Mean and standard deviation (SD) were 
computed for quantitative variables, and compared 
using t-test or analysis of variance (as appropriate). 
Frequency and percentages were shown for 
qualitative variables, and compared applying chi-
square test. The diagnostic performance of the PPI 
in predicting mortality was evaluated using ROC 
analysis. Correlational analysis was performed 
applying Pearson’s correlation. P<0.05 was 
considered statistically significant.

RESULTS
In a total of 64 children, 38 (59.4%) were females. 
The mean age, and baseline PPI were 7.39±4.57 
years, 0.97±0.66, respectively. PPI did not differ 
significantly between gender (p=0.262), or age 
groups (p=0.333). Primary cite of infection or 
diagnosis did not significantly influence PPI 
(p=0.440). Baseline clinical characteristics and PPI 
values stratified by gender, age group, primary site 
of infection, and need for mechanical ventilation 
(MV) within 24 hours are presented in Table-I.

Children with critical perfusion had significantly 
higher heart rate (HR) (140.05±29.13 beats/min) 
compared to those with mild or moderate perfusion 
(p=0.036). Systolic (p=0.007) and diastolic BP 
(p=0.043) were significantly lower in the critical 
group. PRISM III scores increased markedly with 
worsening PPI, with a mean score of 17.82±4.11 in 
the critical group compared to 6.76±3.95 in the mild 
group (p<0.001). The requirement for MV within 24 
hours was significantly higher among children with 
critical perfusion (54.5%; p=0.014). The mean PICU 
stay was longest in the critical group (20.95±6.84 
days; p=0.006). Mortality rates were significantly 
higher among patients with critical perfusion (36.4%) 
compared to those with moderate (19.0%) and mild 
perfusion (4.8%) (p=0.036) (Table-II).

The ROC curve demonstrated strong discriminatory 
power, with an AUC 0.768 (95% CI: 0.630-0.906) 
(Figure-1) in predicting mortality with respect to PPI. 
An optimal cutoff value of PPI ≤ 0.59 was associated 
with a sensitivity of 84.6% and a specificity of 
68.6%.

FIGURE-1 

ROC curve analysis showing the utility of baseline PPI in 
predicting mortality (N=64)

Correlation analysis (Table-III) showed that lower PPI 
values were significantly associated with higher HR 
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TABLE-I

Baseline demographical and clinical characteristics with respect to PPI (n=64)

Characteristics Frequency (%) Baseline PPI P-Value

Gender
Male 26 (40.6%) 0.85±0.51

0.262*
Female 38 (59.4%) 1.04±0.74

Age
1 month to 5 years 23 (35.9%) 0.85±0.71

0.333*
Above 5 years up to 18 years 41 (64.1%) 1.02±0.63

Primary site of infection 
/ diagnosis

Respiratory 31 (48.4%) 0.80±0.64

0.440^

Central nervous system 10 (15.6%) 1.03±0.71

Gastrointestinal tract 7 (10.9%) 1.34±0.94

Urinary tract 6 (9.4%) 1.00±0.44

Hematological 4 (6.3%) 1.21±0.28

Others 6 (9.4%) 1.06±0.59

Need of mechanical ventilation withing 24 hours
44 (68.7%)

20 (31.3%) 0.75±0.74
0.079*

1.06±0.60
*Independent sample t-test applied; ^Analysis of variance applied

TABLE-II

Association of baseline PPI severity with demographical, clinical and laboratory parameters among children (N=64)

Characteristics
Mild

PPI Severity
P-Value

Moderate Critical

Gender
Male 6 (28.6%) 12 (57.1%) 8 (36.4%)

0.149#

Female 15 (71.4%) 9 (42.9%) 14 (63.6%)

Age
1 month to 5 years 7 (33.3%) 5 (23.8%) 11 (50.0%)

0.193#

Above 5 years up to 18 years 14 (66.7%) 16 (76.2%) 11 (50.0%)

Heart beat (beats/min) 117.29±27.69 130.43±27.93 140.05±29.13 0.036^

Respiratory rate (respirations/min) 47.62±16.12 52.95±19.23 52.05±19.30 0.601^

Temperature (0C) 38.11±1.23 38.16±1.25 38.19±1.18 0.979^

Systolic BP (mmHg) 94.86±11.13 92.86±12.19 84.14±10.88 0.007^

Diastolic BP (mmHg) 60.14±10.60 60.95±8.83 54.45±7.52 0.043^

Saturation (%) 90.33±6.70 89.14±5.95 89.27±6.04 0.794^

PRISM III score 6.76±3.95 9.05±3.96 17.82±4.11 <0.001^

Need of mechanical ventilation withing 24 hours 4 (19.0%) 4 (19.0%) 12 (54.5%) 0.014#

Duration of stay (days) 14.67±5.94 15.71±7.19 20.95±6.84 0.006^

Mortality 1 (4.8%) 4 (19.0%) 8 (36.4%) 0.036#

#Chi-square test applied; ^Analysis of variance applied

(r=–0.407; p=0.001), lower systolic BP (r=0.352; 
p=0.004), lower diastolic BP (r=0.289; p=0.021), 
higher PRISM III scores (r=–0.676; p<0.001), and 
longer PICU stays (r=–0.296; p=0.018).

DICUSSION
PPI monitoring has increasingly gained recognition as 
a vital parameter in the early detection of circulatory 

compromise. In the present study, children 
categorized under critical perfusion had significantly 
higher HR, lower systolic, and diastolic BP, and 
markedly elevated PRISM III scores. Mortality in this 
group was 36.4%, substantially higher than in those 
with moderate (19.0%) and mild perfusion (4.8%) 
(p=0.036). 
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TABLE-III

Correlation of peripheral perfusion index with clinical and 
laboratory parameters (N=64)

Parameter r P-Value

Age (years) 0.245 0.051

Heart beat (beats/minute) -0.407 0.001

Respiratory rate (respirations/
minute)

-0.136 0.283

Temperature (0C) -0.021 0.869

Systolic BP (mmHg) 0.352 0.004

Diastolic BP (mmHg) 0.289 0.021

Saturation (%) 0.089 0.487

PRISM III score -0.676 <0.001

PICU stay (days) -0.296 0.018

These findings mimic closely to another prospective 
observational study by Av et al., in a pediatric tertiary 
hospital in India that evaluated children with septic 
shock and found that a PPI ≤0.6 at 6 hours predicted 
mortality with an AUC of 0.74, sensitivity of 70%, and 
specificity of 81%, and these findings align closely 
with the present study’s optimal cutoff of PPI ≤0.59 
(sensitivity 84.6%, specificity 68.6%), supporting 
the notion that a low PPI threshold around 0.6 is 
a critical determinant of poor outcomes in children 
with shock. Alakaya et al.15, documented that median 
PPI values at 0 and 6 hours were significantly lower 
in non-survivors than survivors in PICU (p<0.001), 
with ≤ 0.63 yielding specificity, and sensitivity for 
mortality as 90.1%, 75.9%, respectively. Chi et 
al.16, studying septic shock found that patients who 
did not survive beyond 28-day period were having 
significantly lower baseline PPI levels. 

This study found that higher PPI values correlated 
with better hemodynamic parameters and 
clinical outcomes. Guo et al.17, observed that 
lower PPI values were significantly linked with 
significant mortality, coagulation dysfunction, 
elevated lactate, prolonged MV, and prolonged 
ICU stay. The consistent direction of correlation 
between contemporary literature and exhibition of 
significance between PPI and adverse outcomes 
underscore the physiological significance of PPI 
as a major indicator of systemic health in PICUs. 
On the contrary, Mehmet et al.18, found that while 
PPI predicted 7-day mortality in ventilated patients, 

it did not yield any significant associations with 60-
day mortality, depicting potential temporal limitation 
of static PPI values which need further exploration 
in the large scale future studies. Agerskov et al.19, 
in a retrospective observational study at a surgical 
ICU revealed that intraoperative PPI was having 
significant association with short-term post-srugery 
complications, but mean arterial pressure was not 
having signficiant linkage with PPI. These findings 
shed further light on the utility of PPI and emphasize 
the importance of contextual interpretation and 
timing of PPI measurements.

The findings of this study exhibit that PPI provides 
a non-invasive, continuous, and real-time estimates 
of peripheral perfusion, which could be difficult to 
assess accurately with traditional signs such as 
capillary refill or extremity temperature.20,21 The 
strong correlation of lower PPI values with HR, 
systolic BP, PRISM III score, and PICU stay makes 
PPI a valuable adjunct in prognostication and clinical 
decision-making in PICUs.22 Since the technology 
for measuring PPI is already embedded in many 
pulse oximeters, it offers an affordable and easily 
deployable tool, particularly relevant in resource-
limited settings like Pakistan.

Regarding the limitations of this study, single center 
study designs with a modest sample size limits the 
generalizability of present findings. PPI was only 
measured at baseline, whereas serial or trend-
based monitoring has been shown in prior studies 
to offer superior prognostic insight. Factors such 
as peripheral vasoconstriction due to cold ambient 
temperatures, sedatives, or vasoactive drugs may 
confound PPI readings, although efforts were made 
to control for these variables.

CONCLUSION
The PPI is an effective, non-invasive predictor of 
mortality among pediatric patients presenting with 
shock. Lower baseline PPI values (<0.6) were 
significantly associated with adverse hemodynamic 
parameters, increased severity of illness scores, 
greater need for MV, and higher mortality rates.
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