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ORIGINAL ARTICLE
Incidence and risk stratification of pediatric acute respiratory distress
syndrome in pediatric intensive care unit.

Muhammad Sami', Murtaza Ali Gowa?, Hira Nawaz®, Zaiba Anwar*, Uzma Siddique®, Ghazala Jamal®

ABSTRACT... Objective: To determine the incidence and risk stratification of pediatric acute respiratory distress syndrome
(PARDS) in mechanically ventilated (MV) patients admitted at the pediatric intensive care unit (PICU). Study Design: Prospective
Observational study. Setting: The PICU of National Institute of Child Health, Karachi, Pakistan. Period: April 2024 to March 2025.
Methods: A total of 200 children aged 1 month to < 18 years admitted to the PICU with PARDS, and undergoing MV were
included. Risk stratification was done on the basis of oxygenation index (Ol) categorizing as mild (4 < Ol < 8), moderate (8 < Ol <
16), and severe (Ol 2 16). Duration of MV, use of inotropes, PICU stay duration, and mortality were documented and compared
with respect to PARDS severity using chi-square test, and Kruskal-Wallis test, taking p<0.05 as significant. Results: Among 200
children, 111 (55.5%) were female, and overall median age was 8.00 (IQR, 4.00-12.00) years. Regarding PARDS categorizations,
24 (12.0%) had mild, 82 (41.0%) moderate, and 94 (47.0%) severe PARDS. Inotropic support was required in 84 (42.0%) patients.
Median duration of MV, and PICU stay were 8.00 (5.00-11.00), and 16.00 (12.00-23.00) days, respectively, increasing significantly
with severity (p<0.001). Mortality was highest in severe PARDS (21.3%) compared to moderate (2.4%) and mild cases (4.2%)
(p<0.001). Conclusion: The PALICC definition and stratification system for PARDS effectively categorize mechanically ventilated
pediatric patients into distinct severity groups associated with clinically meaningful differences in ventilator requirements, PICU stay,
and mortality.
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INTRODUCTION
Acute respiratory distress syndrome (ARDS)
has been long known to clinicians since its

Wong et al demonstrated the PALICC criteria for
stratification of PARDS into mild (23.9%), moderate
(39.9%), and severe (36.2%) groups with overall

early description." Various guidelines had been
published in the last three decades to define
ARDS, but these were originally adult-derived
criteria/definitions, which were then extrapolated
for pediatric populations.??® With time, it became
apparent that pediatric-specific definitions were
strongly needed. Due to numerous anatomic
and physiologic differences between adults and
children, like incomplete airway cartilage formation,
greater increase in resistance with decrease in
radius of airways, higher metabolic demand, or
greater compliance, infants and children are more
prone to serious illness with relatively small insults.*
To overcome these hurdles, in 2015 a panel of 27
experts constituted the Pediatric Acute Lung Injury
Consensus Conference (PALICC) and proposed
new pediatric-specific definitions for ARDS.®

mortality of 30.3%.° The largest international
prospective study, Pediatric Acute Respiratory
Distress Syndrome Incidence and Epidemiology
(PARDIE), found that PARDS affects 3% of PICU
patients, and mortality exceeds 30% in those with
severe hypoxemia. Gupta et al., estimated that the
PALICC criteria showed a higher prevalence of
PARDS (9.8%) as compared to the Berlin definition
(4.2%).% Prasertsan et al observed the prevalence
and outcome of PARDS according to the PALICC
as 7.4% and the mortality rate as 51.1% in a PICU
in Thailand.® In India, the incidence of PARDS was
relatively higher (11.4%), with an overall mortality of
45.2%, as indicated by Bhart et al in their prospective
observational study.'®
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In Pakistan, there is a considerable lack of research
exploring PARDS while some researchers have
documented the frequency of PARDS to be as high
as 15.3% in PICUs."" Although researchers used
OSI as the labeling criteria for PARDS, invasive
procedures are still in use for the assessment of
oxygenation, which do not depict the actual burden
of the disease among the local pediatric population.
The current study was planned with the objective
of estimating the incidence and risk stratification of
PARDS in mechanically ventilated (MV) patients at
PICU using the PALICC criteria.

METHODS

This prospective observational study was performed
at the pediatric intensive care unit (PICU) of the
National Institute of Child Health, Karachi, Pakistan,
from April 2024 to March 2025, after obtaining
approval from the Institutional Ethical Review Board
(letter number: IERB-35/2023, dated: 14-12-2023).
A sample size of 200 was calculated as per the
WHO sample size calculator, taking the expected
prevalence of RDS in the PICU as 15.3%'", setting
the confidence level at 95%, and the margin of
error at 5%. Children aged between 1 month to <
18 years and admitted to the PICU due to ARDS
defined in the PALICC were included. Only those
who were mechanically ventilated were included.
The exclusion criteria were patients with active
perinatal disease or those with preparation/recovery
from cardiac intervention. ARDS was labeled on
the basis of hypoxemia caused by non-cardiogenic
pulmonary edema developed acutely in the context
of severe systemic illness. The partial pressure
of oxygen (PaO,) in the arterial blood <80 mm of
Hg was considered hypoxemia. A non-probability
consecutive sampling technique was followed for
sample selection. Informed written consent from
parents/caregivers of patients was obtained.

Cases meeting the eligibility criteria went through
documentation of their demographics and clinical
parameters. The history of the onset of symptoms
of the patients was recorded. An X-ray chest was
done for each patient and reviewed with a radiologist
for the presence of infiltrates. Information regarding
ventilator settings and the use of inotrope support
was also gathered. Oxygenation index (Ol was
calculated for all patients, and risk stratification was

done on the basis of Ol values, considering the
PALICC. Risk stratification followed as mild (4 < Ol
< 8), moderate (8 < Ol < 16), and severe (Ol 2 16),
calculated using mean airway pressure (MAP) X
fraction of inspired oxygen (FiO,) / PaO, X 100." All
the patients were followed for the disease outcome.
A specifically predesigned proforma was utilized for
the collection of relevant data.

Data were analyzed using IBM SPSS Statistics
version 26.0. Categorical variables were
summarized as frequencies and percentages, while
continuous variables were presented as median
and interquartile ranges (IQR) after assessing
normality with the Shapiro-Wilk test. Comparisons
across PARDS severity were performed using
the Chi-square test for categorical variables, and
the Kruskal-Wallis test for continuous variables,
taking p<0.05 as significant. Survival analysis was
conducted using Kaplan-Meier curves with log-rank
(Mantel-Cox) test.

RESULTS

In a total of 200 mechanically ventilated children
diagnosed with PARDS, 111 (55.5%) were female.
The median (IQR) age was 8.00 (4.00-12.00) years.
According to PALICC criteria, PARDS was classified
into mild 24 (12.0%), moderate 82 (41.0%), and
severe 94 (47.0%) categories. The male-to-female
distribution was comparable across PALICC
classification of PARDS (p=0.955) (Table 1). The
median age was statistically similar among children
of different PALICC categories (p=0.797). Median
weight also did not significantly differ (p=0.752).
Bilateral pulmonary infiltrates were significantly
more frequent in moderate and severe PARDS
compared to mild cases (p=0.019) (Table-D.

Inotropes were used among 84 (42.0%) children
during PICU stay. Mortality was reported in 23
(11.5%) cases. The median duration of MV, and
PICU stay were 8.00 (5.00-11.00) days, and 16.00
(12.00-23.00) days, respectively. The median
duration of MV progressively increased with PARDS
severity (p<0.001). The requirement for inotropic
support was significantly higher in severe PARDS
(p<0.001). The median PICU stay increased with
severity, from 8.00 days (IQR, 7.00-9.75) in mild
to 14.00 days (IQR, 12.00-17.25) in moderate,
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and 23.00 days (QR, 15.00-24.25) in severe
cases (p<0.001). Mortality was significantly higher
in severe PARDS (21.3%) compared to moderate
(2.4%) or mild (4.2%) (p<0.001). Table-ll is showing
comparison of various outcomes according to
PARDS as per PALICC classification.

The Kaplan-Meier survival analysis demonstrated a
significant difference in cumulative survival across
severity groups (log-rank test, p=0.011), with the
lowest survival observed among patients with
severe PARDS (Figure-1).

DISCUSSION

This study demonstrated that according to PALICC
classification, severe PARDS was the most
common category (47%), followed by moderate
(41%) and mild (12%) cases. Judith et al.® reported

(27.3%), moderate (36.4%), and severe (36.4%)
PARDS in their prospective study, although the
proportion of mild PARDS was comparatively higher
than that observed in the present cohort.

FIGURE-1

Survival analysis with respect to pediatric acute respiratory
distress syndrome severity
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TABLE-I
Characteristics of children according to PARDS classification
Total (%) Severity of PARDS
- . P-
Characteristics Mild Moderate Severe
Value
(n=24) (n=82) (n=94)
Male 89 (44.5%) 14 (58.3%) 45 (54.9%) 52 (65.3%)
Gender 0.955*
Female 111 (65.5%) 10 (41.7%) 37 (45.1%) 42 (44.7%)
Age (years)* 8.00 (4.00-12.00) 8.00 (4.00-12.00) 8.50 (3.75-13.00) 8.00 (4.00-12.00) 0.7971
Weight kg)* 23.36 (12.00-35.000  20.50 (9.75-35.75)  23.00 (11.2-35.00) 24.00 (12.00-35.00) 0.752A
Radiological Bilateral 144 (72.0%) 12 (50.0%) 58 (70.7%) 74 (78.7%) 0010"
findings Unilateral 56 (28.0%) 12 (50.0%) 24 (29.3%) 20 (21.3%) '
Kg: kilogram; PARDS: pediatric acute respiratory distress syndrome;
*Chi-square test applied; AKruskal-Wallis test applied
*Presented as median and interquartile range
TABLE-II
Comparison of outcomes according to PARDC classification
Severity of PARDS
Outcomes Total P- value
Mild (n=24) Moderate (n=82) Severe (n=94)
Duration of mechanical g ) (5 00.11.000  4.00(2.00-5.000  7.50(5.00-9.00)  9.50 (6.00-13.000  <0.0014
ventilation (days)
Use of inotropes 84 (42.0%) 4(16.7%) 24 (29.3%) 56 (59.6%) <0.001*
a:ryast;j’” of PICU Sty 1600 (12.00-23.000  8.00 (7.00-9.75)  14.00 (12.00-17.25) 23.00 (15.00-24.25)  <0.0014
Mortality 23 (11.5%) 1(4.2%) 2(2.4%) 20 (21.3%) <0.001*

PARDS: pediatric acute respiratory distress syndrome
*Chi-square test applied; AKruskal-Wallis test applied
*Presented as median and interquartile range
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Wong et al.b, in a multicenter study across Asia,
found that 23.9%, 39.9%, and 36.2% of patients had
mild, moderate, and severe PARDS, respectively,
aligning closely with the current findings where
moderate and severe cases predominated. The
higher proportion of severe PARDS cases in the
present study may be attributed to referral bias, as
NICH serves as a tertiary referral center receiving
critically ill patients from across the region, many of
whom present late in their disease course.

Mortality in the current study was 11.5%, which
increased significantly with PARDS severity, reaching
21.3% among severe cases. This graded increase in
mortality with disease severity is consistent with the
survival curves and outcomes described by Khemani
et al.”, where severe PARDS was associated with a
mortality rate of approximately 33%. Ju-Ming et al.
reported a 30.3% overall PICU mortality rate among
PARDS patients, and a 100-day mortality of 39.7%,
with risk increasing progressively from mild to severe
PARDS.2 These data affirm the prognostic validity
of the PALICC stratification system, as higher Ol
thresholds correspond to worsened outcomes.''®

The association between bilateral infiltrates
and worse outcomes observed in this study is
corroborated by findings from Rudolph et al.’®,
who demonstrated significantly increased mortality
among patients with bilateral consolidations (26.3%
versus 9.3% for unilateral disease, p=0.025). In
this study, bilateral infiltrates were present in 72%
of cases and were significantly more prevalent in
moderate and severe disease (p=0.019). These
finding reinforce the importance of incorporating
radiological assessment into early risk stratification
protocols in suspected PARDS."’

This study found that duration of MV, and PICU
stay increased significantly with respect to PARDS
severity. Judith et al.’®, demonstrated that time
to resolution of oxygenation defect progressively
lengthened from mild to severe PARDS (p<0.001).
The duration of PICU stay emphasizes the
substantial resource burden posed by severe
PARDS."® The findings from Liang et al."®, highlight
the importance of using dynamic Ol measurements
to refine prognostication. Liang et al.’®, documented
that the worst Ol within 72 hours after diagnosis
better stratified outcomes, with mortality rates

closely aligned to severity definitions. Dynamic
assessment offers a practical and valuable tool
for clinicians in resource-limited settings where
advanced biomarkers or imaging modalities may not
be readily available.?

The single-center nature of the study may limit
generalizability. The study design did not allow for
longitudinal reassessment of oxygenation indices.
The study did not collect detailed comorbidity data,
nutritional status, or severity of illness scores such
as PRISM Il or PELOD-2. The recent PALICC-2
guidelines have emphasized not only refining
diagnostic criteria but also addressing the morbidity
burden and resource limitations globally.?’

CONCLUSION

The PALICC stratification system for PARDS
effectively categorize MV pediatric patients into
distinct severity groups associated with clinically
meaningful differences in ventilator requirements,
PICU stay, and mortality. Severe PARDS remains
a major clinical challenge with significant resource
utilization and mortality. Early identification and
aggressive management of moderate and severe
cases are critical.
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