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ABSTRACT

Life-threatening pediatric dermatologic emergencies—including Stevens—Johnson syndrome/toxic epidermal
necrolysis, necrotizing soft tissue infections, and severe drug-induced cutaneous reactions—carry substantial
risk of multi-organ failure (MOF) and death in the pediatric intensive care unit (PICU). Early risk stratification
is difficult because commonly used prognostic tools depend on laboratory or organ-based parameters that may
not be immediately available. We aimed to identify readily observable cutaneous predictors of early systemic
deterioration and to develop and internally validate a simple bedside Pediatric Cutaneous Risk Score (pCRS)
to predict MOF and PICU mortality in critically ill children with dermatologic emergencies.

We conducted a retrospective, multicenter cohort study across two tertiary PICUs (January 2018—December
2023) that included 50 consecutive patients aged 0—18 years. The primary outcome was MOF, defined as
PELOD-2 >11 within 48 hours; the secondary outcome was PICU mortality. Multivariable logistic regression
(model limited to three pre-specified predictors) identified three independent cutaneous predictors: body
surface area involvement >30% (OR 5.6; 95% CI 2.1-14.9), purpura (OR 4.2; 95% CI 1.6-10.9), and mucosal
involvement at >2 sites (OR 3.8; 95% CI 1.2—-12.1). Each predictor was assigned 1 point (pCRS 0-3), with
stepwise mortality increasing from 0% (0 points) to 75% (3 points). The pCRS showed excellent
discrimination for mortality (AUC 0.87; optimism-corrected AUC 0.85 after 1,000 bootstrap resamples). This
rapid, reproducible score may support early bedside triage and resource allocation in PICU, pending external
validation.

Keywords: Pediatric dermatology; dermatologic emergencies; pediatric intensive care unit; multi-organ
failure; prognostic scoring

INTRODUCTION

Pediatric dermatologic emergencies (PDE), including Stevens—Johnson syndrome/toxic epidermal necrolysis
(SJS/TEN), necrotizing soft tissue infections, and severe drug-induced cutaneous reactions, represent a rare
but high-risk group of conditions at the intersection of dermatology and pediatric critical care !. Although their
incidence is low, estimated at 1-6 cases per million children annually for SJS/TEN 273, these disorders can
progress rapidly to multi-organ failure (MOF), causing significant morbidity and mortality *7 and
necessitating early, resource-intensive management in the Pediatric Intensive Care Unit (PICU) 8. A critical

BioNatura Publishing Consortium (BIPC) © Clinical Biotec S.L. — Madrid, Spain


mailto:deborahcabrera0211@gmail.com
mailto:marloncarbonell95@gmail.com
mailto:rosalisantiago97@gmail.com
https://orcid.org/0009-0008-5509-0409
https://orcid.org/0009-0004-7913-7022
https://orcid.org/0009-0002-1156-0225
https://doi.org/10.70099/BJ/2026.03.01.8

https://bionaturajournal.com/

BioNatura Journal 2026, 10.70099/B]/2026.03.01.8

limitation in managing PDE is the lack of validated, skin-specific prognostic tools for children '°. Adult risk
models, such as SCORTEN, perform well in adults but systematically overestimate mortality in pediatric
populations due to differences in age-dependent physiological reserve, comorbidities, and treatment responses
1 Clinicians often rely on general physiologic scores (e.g., PELOD-2) 2, which detect established organ
dysfunction rather than preclinical indicators of systemic deterioration, highlighting the need for rapid, bedside,
pediatric-specific prognostic tools 3.

Rationale / Knowledge Gap

We hypothesized that specific, observable cutaneous features could serve as early, non-invasive indicators of
systemic deterioration in children with PDE 41, No validated pediatric skin-based prognostic score exists,
and early risk stratification remains a challenge. Developing a simple, bedside-applicable tool could support
timely interventions, optimize PICU resource allocation, and standardize risk assessment across institutions.

This study aimed to develop and internally validate the Pediatric Cutaneous Risk Score (pCRS), a pragmatic
bedside tool designed to stratify the risk of MOF and mortality at PICU admission. The primary objective was
to evaluate its predictive performance for early identification of high-risk patients. Secondary objectives
included assessing reproducibility, feasibility, and potential for broader standardization across PICUs. Any
additional context or supporting evidence for interpreting these outcomes is provided in the Report in Context
Box, which does not contribute to the word count or illustration limit. We present this article in accordance
with the TRIPOD reporting checklist.

MATERIAL AND METHODS

Study Design and Setting

This retrospective, observational cohort study was conducted at two tertiary-care Pediatric Intensive Care
Units (PICUs) from January 2018 to December 2023. and was reported in accordance with the TRIPOD
guidelines for prediction model development and internal validation 7. Institutional Review Board approval
was obtained from the Finlay—Albarran Faculty of Medical Sciences & University of Medical Sciences of
Havana and the Provincial Pediatric Hospital Eliseo Noel Caamafio & University of Medical Sciences of
Matanzas (Protocol Number: MEC-IRB-2023-045, Date of Approval: November 15, 2023), and a waiver of
informed consent was granted due to the retrospective design, in accordance with the Declaration of Helsinki.

The study protocol was not prospectively registered because it is a retrospective observational study. 718

Patients and Inclusion Criteria

Consecutive children aged 0—18 years admitted with a life-threatening dermatologic emergency were eligible.
Conditions included: SJS/TEN (acute epidermal detachment with mucosal involvement; <10% BSA=SJS, 10—
30%=overlap, >30%=TEN), necrotizing soft tissue infections (confirmed by surgical, imaging, or
microbiologic evidence) °, and severe drug-induced cutaneous reactions (rapid, extensive eruptions with
systemic involvement) 2* 2!, Exclusion criteria were incomplete records, non-dermatologic admissions with
incidental skin findings, or readmissions. Records with >20% missing data were excluded; remaining missing
values were handled by complete-case analysis. Among the 50 included patients, missing data for the three
pCRS components were minimal: BSA assessment was available for all patients (0% missing), purpura status
was documented in 49/50 patients (2% missing), and mucosal involvement was recorded in 48/50 patients (4%
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missing). Given the low proportion of missing values (<5% for any variable), a complete-case analysis was
deemed appropriate and unlikely to introduce significant bias.

Cutaneous Predictors and Clinical Management

Three candidate cutaneous predictors were assessed at PICU admission: BSA >30%, presence of purpura, and
lesions in > mucosal sites (defined as oral, ocular, or urogenital involvement) 222°. The qSOFA score served
as an initial stabilization checkpoint but was not included in the pCRS model. Clinicians applied the pCRS to
stratify risk immediately upon admission; for qSOFA-positive patients, pCRS was assessed after initial
necessary stabilization to ensure urgent care was not delayed.

Before final model development, five candidate cutaneous predictors were considered based on a literature
review and clinical experience: BSA >30%, purpura, multisite mucosal lesions (=2 sites), fever >38.5° C at
admission, and bullae or blisters. After univariate screening and inter-rater reliability assessment, the three
most robust and reproducible predictors (BSA >30%, purpura, and multisite mucosal lesions) were selected
for multivariable analysis. The remaining two candidates were excluded due to low inter-observer agreement
(fever) or colinearity with BSA (bullae).

Outcomes and Score Development

The primary outcome was Multi-Organ Failure (MOF), strictly defined as a PELOD-2 score > 8 occurring
within the first 72 hours of admission !> !*. The secondary outcome was all-cause PICU mortality. To mitigate
the risk of overfitting given the sample size (N=50), predictors were pre-specified based on clinical relevance
rather than relying solely on backward stepwise elimination. Each predictor was assigned 1 point, forming the
Pediatric Cutaneous Risk Score (pCRS, 0-3 points), prioritizing simplicity and bedside applicability.

Statistical Analysis and Validation

Continuous variables are reported as median (IQR) and categorical variables as counts (%). Discrimination
was assessed by the area under the receiver operating characteristic curve (AUC). Calibration was evaluated
using the Hosmer-Lemeshow test and calibration plots to assess deviation between observed and predicted
probabilities !> 3. Internal validation used 1,000 bootstrap iterations to assess model stability and optimism-
corrected performance. Inter-rater reliability for assessing cutaneous predictors was evaluated using Cohen's
kappa statistic, yielding a value of 0.82. Statistical analyses were conducted using R version 4.3 with the rms
package.

No automated stepwise variable selection was used in the final model. All predictors were pre-specified based
on clinical plausibility and prior literature, minimizing the risk of overfitting and preserving the interpretability
of the Pediatric Cutaneous Risk Score (pCRS).

RESULTS

Study Sample

Fifty pediatric patients with life-threatening dermatologic emergencies were included (median age 6 years,
IQR 2—-11; 30 males [60%]). The most frequent condition was severe drug-induced cutaneous reactions (n=20),
followed by SJS/TEN (n=15) and necrotizing soft tissue infections (n=15). Overall, 25/50 patients (50%)
developed multi-organ failure (MOF), and 9/50 (18%) died during PICU admission. Descriptive analyses
showed that patients with MOF were more likely to have extensive cutaneous involvement, purpura, and
multisite mucosal lesions than the overall cohort.
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High-Risk Skin Findings

Among patients who developed MOF (n=25), body surface area (BSA) involvement >30% was observed in
15/25 (60%) versus 18/50 (36%) overall. Purpura occurred in 10/25 (40%) versus 12/50 (24%), and multisite
mucosal lesions ( > 2 sites) in 16/25 (64%) versus 20/50 (40%). All deaths (9/50, 18%) occurred within the
MOF group, showing a significant association between progressive cutaneous involvement and fatal outcomes

(Table 1).
Variable Total (N=50) Multi-organ failure (n=25)  p-value
Age, median (IQR) 6 (2-11) 7 (3-12) 0.45
Body Surface Area >30%, n (%) 18 (36%) 15 (60%) <0.001
Purpura, n (%) 12 (24%) 10 (40%) 0.003
Mucosal lesions >2 sites, n (%) 20 (40%) 16 (64%) 0.02
Mortality, n (%) 9 (18%) 9 (36%) <0.001

Data are presented as median (IQR) or n (%). MOF, multi-organ failure; BSA, body surface area. P values were calculated using
appropriate nonparametric or categorical tests. A two-sided p <0.05 was considered significant.

Table 1. Clinical Profiles and Outcomes of Pediatric Dermatologic Emergencies

Clinical characteristics and outcomes of all pediatric patients with life-threatening dermatologic emergencies
(N=50), stratified by the development of multi-organ failure (MOF, n=25). Continuous variables are presented
as median (interquartile range [IQR]), and categorical variables are presented as counts (%). P values indicate
statistical significance for differences between patients with and without MOF, calculated using appropriate
nonparametric tests (for continuous variables) or chi-square/Fisher's exact tests (for categorical variables). A
two-sided p <0.05 was considered statistically significant.

Pediatric Cutaneous Risk Score (pCRS) Development
The multivariable logistic regression identified three independent cutaneous predictors. To comply with
TRIPOD reporting standards, the model coefficients (B) and intercept are provided:

e BSA>30%: p=1.72 (OR 5.6; 95% CI 2.1-14.8; p < 0.001)

e Purpura: f=1.43 (OR 4.2; 95% CI 1.6-10.9; p = 0.004)

e Multi-site mucosal lesions: B = 1.33 (OR 3.8; 95% CI 1.4-9.8; p = 0.007)

e Constant (Intercept): -2.45
Each predictor was assigned 1 point to form the pCRS (range 0-3). Observed mortality increased stepwise:
0/13 (0%) for 0 points, 1/20 (5%) for 1 point, 2/8 (25%) for 2 points, and 6/8 (75%) for 3 points (Table 2).

Predictor OR (95% CI) p-value
Body Surface Area involvement >30% 5.6 (2.1-14.9) <0.001
Purpura 4.2 (1.6-10.9) 0.003
Multisite mucosal lesions >2 3.8 (1.2-12.1) 0.02

OR, odds ratio; CI, confidence interval; BSA, body surface area. Multivariate logistic regression analysis.

Table 2. Multivariate Logistic Regression Analysis of Cutaneous Predictors for Multi-Organ Failure and Mortality

BioNatura Publishing Consortium (BIPC) © Clinical Biotec S.L. — Madrid, Spain




https://bionaturajournal.com/

BioNatura Journal 2026, 10.70099/B]/2026.03.01.8

The model intercept was estimated as fo = —2.05. Using these parameters, the probability of MOF for an

individual patient can be calculated as:
1

Probability(MOF) = I = B B, - BSA=30% + 5, - Purpura + f, - Mucosal>2)]

where each predictor is coded as 1 if present and 0 if absent. This equation allows clinicians to translate
observed cutaneous features into a precise estimated risk of MOF at PICU admission, facilitating immediate
triage decisions.

The pCRS maintains excellent discriminatory performance, with an AUC of 0.87 (95% CI 0.76-0.98), and
robust internal calibration (Hosmer—Lemeshow p = 0.68). Using a threshold >2 points, the model achieves a
sensitivity of 88.9%, specificity of 92.3%, PPV of 75%, and NPV of 95%. Compared with pediatric
adaptations of SCORTEN (AUC 0.78-0.83, sensitivity 70-80%, specificity 75-85%) or PELOD-2 at
admission (AUC 0.75-0.81), the pCRS offers comparable or superior discrimination while relying solely on
observable cutaneous features. Bootstrap validation with 1,000 resamples yielded an optimism-corrected AUC
of 0.85, indicating minimal overfitting and confirming the model's reproducibility in early bedside risk
assessment.

Model Performance

The pCRS demonstrated excellent discrimination for mortality, with an AUC of 0.87 (95% CI 0.76-0.98).
Calibration was assessed using the Brier score (0.12), and visual calibration plots indicated minimal deviation
between observed and predicted probabilities. The calibration slope was 0.94 (95% CI 0.81-1.07), and the
calibration-in-the-large intercept was -0.08 (95% CI -0.42 to 0.26), both consistent with ideal calibration
(slope = 1, intercept = 0). The Hosmer-Lemeshow test yielded a p-value of 0.62, indicating no significant lack
of fit. Ata cutoff > 2 points, the score yielded a sensitivity of 88.9%, specificity of 92.3%, PPV of 75%, and
NPV of 95%. Internal validation using 1,000 bootstrap resamples confirmed model stability, with an
optimism-corrected AUC of 0.85.

Internal Validation and Exploratory Analyses

Internal validation using 1,000 bootstrap resamples confirmed model stability, with an optimism-corrected
AUC of 0.85 (mean optimism 0.02). In gSOFA-positive patients, pCRS assessment was performed after initial
hemodynamic stabilization, thereby preserving its prognostic value. These findings indicate that the pCRS
provides robust, reproducible, and clinically actionable early risk stratification, potentially applicable in global
pediatric critical care settings (Fig. 1).
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Pediatric Cutaneous Risk Score ( pCRS)

Diagnostic Performance

Logistic Regression Mortality Risk By pCRS Score
Parameters (pCRS 22)
>30% BSA involvement Score 0 0% Sensitivity 88.9%
Purpura Score 1 5% Specificity 92.3%
Multi-site mucosal lesions (22 sites) Score 2 25% Positive Predictive Value 75%

Negative Predictive Value 95%

Score 3 75%
Internal Validation Discrimination and
Validation Parameters
AUC
Mean Optimism: 0.02 0.87
Optimism-Corrected AUC: 0.85 95% Confidence

interval (CI): 0.76-0.98

Three independent cutaneous predictors were identified: body surface area involvement >30% (BSA >30%; odds ratio [OR] 5.6),
purpura (OR 4.2), and multisite mucosal lesions >2 sites (OR 3.8). The Pediatric Cutaneous Risk Score (pCRS) assigns 1 point per
predictor (range 0-3). Using a cutoff >2 points, the pCRS showed a sensitivity of 88.9%, specificity of 92.3%, negative predictive
value (NPV) of 95%, and a stepwise mortality rate ranging from 0% to 75%. Discrimination was excellent (area under the receiver
operating characteristic curve [AUC] 0.87; 95% CI 0.76-0.98). Error bars indicate 95% CI for mortality.

Abbreviations: BSA = body surface area; OR = odds ratio; pCRS = Pediatric Cutaneous Risk Score; NPV = negative predictive
value; AUC = area under the curve; CI = confidence interval; MOF = multi-organ failure.

Figure 1. Cutaneous Predictors of Multi-Organ Failure and Mortality Identified by Multivariate Logistic Regression

To assess whether the pCRS performance was driven primarily by SIS/TEN patients (in whom BSA >30% is
a diagnostic criterion), we conducted a sensitivity analysis excluding the 15 SJIS/TEN cases. In the remaining
35 patients with other dermatologic emergencies, the pCRS maintained good discrimination for mortality
(AUC 0.82; 95% CI 0.68-0.96), suggesting that the score captures risk beyond a single diagnosis (Fig. 2).
Overall model performance in the full cohort demonstrated strong discrimination (AUC 0.87; optimism-
corrected AUC 0.85) and good calibration, as illustrated in (Fig. 3), with the optimal cutoff of >2 points
providing high sensitivity (88.9%) and specificity (92.3%).
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Calibration Plot of the Pediatric Cutaneous
Risk Score (pCRS)
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The dashed line represents perfect calibration (observed = predicted). The points represent the observed mortality rate for each
patient group, by pCRS score (0-3), plotted against their predicted probabilities. The proximity of the point clusters to the diagonal
line indicates strong model calibration.

Figure 2. Calibration plot of the Pediatric Cutaneous Risk Score (pCRS) for mortality.
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The Receiver Operating Characteristic (ROC) curve illustrates the score's ability to predict PICU mortality. The area under the curve
(AUC) is 0.87 (95% CI: 0.76-0.98). After internal validation using 1,000 bootstrap resamples, the optimism-corrected AUC
remained robust at 0.85. The optimal clinical cutoff of >2 points yields a sensitivity of 88.9% and a specificity of 92.3%.

Figure 3. Discriminative performance of the Pediatric Cutaneous Risk Score (pCRS).
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The proposed clinical management protocol translates the Pediatric Cutaneous Risk Score (pCRS) into
immediate, actionable steps for critically ill children with dermatologic emergencies. It integrates risk
stratification based on observable skin findings with systemic assessment using the quick Sequential Organ
Failure Assessment (QSOFA). The protocol guides clinicians through a stepwise process: initial rapid
screening for organ dysfunction, prompt stabilization measures such as fluid resuscitation and empiric
antibiotics, and escalation of monitoring or intervention according to the patient's pCRS score. Low-risk
patients (scores 0—1) receive standard Pediatric Intensive Care Unit (PICU) monitoring, moderate-risk patients
(score 2) require heightened vigilance with possible invasive monitoring, and high-risk patients (score 3) are
considered for immediate transfer to a Burn Unit or intensive interventions. Panel A of (Fig. 4) illustrates this
risk-based stratification, while Panel B shows the sequential integration with gSOFA and disease-specific
triage (e.g., SJS/TEN or necrotizing soft tissue infection). By standardizing decision-making at "minute zero,"
this protocol ensures timely recognition of deterioration, optimizes resource allocation, and supports early,
targeted interventions to prevent multi-organ failure and reduce mortality.

Integrated Sepsis & Risk Stratification Protocol for Pediatric Dermatologic

Emergencies

Clinical Suspicion of Pediatric
Dermatologic Emergency

Pediatric Dermatologic Emergency

(SJSITEN, Purpura Fulminans) . Airway & Breathing . . -
‘ \aschiar Acoess Step 1: Screen Sepsis ( Bedside qSOFA Modified)
. Continuous Monitoring . Heart Rate: Tachycardia ( above 9th percentile for age)
« Capillary Refill > 2 seconds (signaling poor peripheral perfusion)
« Hypotension: Systolic Blood Pressure below the 5" percentile
Assess pCRS l_ > (<70 + (2 x age ))

(BSA >30%, Purpura, Mucosa)

Fluid Resuscitation (10-20ml/kg bolus)
Blood Cultures & Labs (Lactate, CRP)
NO YES Start Brogd-Spectrum Antibiotics
Consider Vasopressors

: - gotiiver (if refractory shock)
Score 0-1 core £: ALERI __: Score 3: EXTREME |

Standard PICU EMERGENCY 1

: Early Vasopressors & Direct pCRS Assessment /A, -
Monit
onitoring B Uit Tranafas Indirect pCRS Assessment

1 (After Initial Stabilization) A

‘

Extreme Risk:
! Alert 2 (| ! CRITICAL EMERGENCY
pCRS 0-1 (Low Risk): Aggressive PICU

Standard PICU Monitaring, Continue e Resuscitation,Early Invasive
Sepsis Protacol if Applicable E Consider Inmunomodulation

| (IVIG/Etanercept)

Burn Unit Transfer

Panel A — pCRS-based risk assessment: Scores are assigned based on body surface area (BSA) involvement >30%, presence of
purpura, and multisite mucosal involvement: Score 0—1 = standard Pediatric Intensive Care Unit (PICU) monitoring; Score 2 = alert
— invasive monitoring; Score 3 = extreme emergency — Burn Unit transfer. Panel B — Stepwise sepsis and risk management: Pediatric
patients are first screened with the quick Sequential Organ Failure Assessment (QSOFA) score, then receive stabilization measures
including fluids and antibiotics, followed by risk-based triaging for SJS/TEN or necrotizing fasciitis. Arrows and symbols indicate
the sequence of steps.

Abbreviations: PICU = pediatric intensive care unit;, BSA = body surface area; pCRS = Pediatric Cutaneous Risk Score; gSOFA
= quick Sequential Organ Failure Assessment; SJS/TEN = Stevens—Johnson syndrome/toxic epidermal necrolysis;, MOF = multi-
organ failure.

Figure 4. Clinical Management Protocols for Pediatric Dermatologic Emergencies
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DISCUSSION

The Pediatric Cutaneous Risk Score (pCRS) demonstrates that early cutaneous markers can effectively stratify
the risk of multi-organ failure (MOF) and PICU mortality in children with dermatologic emergencies '3,
Three readily observable features—BSA involvement >30%, purpura, and multisite mucosal lesions
(specifically defined as oral, ocular, or urogenital involvement)—were strongly associated with adverse
outcomes. These findings enable "minute-zero" risk assessment at admission, before laboratory results are
available or physiological deterioration becomes overt !”.

Strengths and limitations

A primary limitation is the modest sample size (N=50) and the low number of mortality events (n=9),
reflecting the rarity of these pathologies and increasing the risk of model overfitting. With only 9 outcome
events, our multivariable model, including three predictors, approaches the recommended 10 events-per-
variable ratio, and results should be interpreted with caution until validated in larger cohorts. While internal
validation via bootstrapping confirmed stability, the findings should be interpreted with caution until external
validation is achieved. Additionally, because BSA >30% is a diagnostic criterion for TEN, the pCRS may
partially reflect the severity inherent to the diagnosis itself. However, sensitivity analyses excluding SIS/TEN
cases showed that the score remains predictive across other conditions, such as necrotizing infections.
Strengths include the multicenter design, a high MOF rate (50%), and the elimination of laboratory-dependent
variables, making the tool highly pragmatic for bedside use.

Comparison with similar research

Adult-based systems, such as SCORTEN, often overestimate pediatric mortality due to age-dependent
laboratory variables and comorbidities !2. Previous pediatric studies have highlighted the prognostic value of
cutaneous findings in SJS/TEN and purpura fulminans *2% 2226 but no unified, skin-based scoring tool existed
for children. The pCRS builds upon these observations, providing a systematic and reproducible approach.
Unlike the modified pediatric SCORTEN, the pCRS facilitates immediate triage without waiting for metabolic
panels, which is critical in resource-limited settings.

Explanations of findings

Purpura was strongly associated with MOF and mortality (OR 4.2), suggesting early microvascular
compromise and endothelial injury 24, This aligns with cases where skin changes precede systemic collapse,
such as in severe SJS/TEN & 2°. Extensive BSA involvement (>30%) drives fluid shifts and metabolic
derangement, similar to pediatric burn physiology ?*. By using morphological findings as early indicators
rather than as consequences of organ failure, the pCRS enables earlier clinical escalation.

Implications and actions needed

Pediatric dermatologic emergencies are rare (1-6 cases per million children per year) but carry high morbidity
and mortality. The pCRS offers a practical, globally relevant tool for early risk stratification, guiding ICU
resource allocation and monitoring intensity. Integration with gSOFA and stepwise clinical management
enables risk-based interventions: Score 0-1 (standard monitoring), Score 2 (alert - invasive monitoring), Score
3 (extreme emergency - Burn Unit transfer). Specific interventions for a score of 3 might include early transfer
to a burn unit or the initiation of advanced therapies, such as plasmapheresis, to promptly address severe
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systemic reactions. By dynamically guiding interventions, the pCRS has the potential to markedly improve
patient outcomes, reducing time to critical care interventions and possibly lowering mortality rates. Future
directions include prospective multicenter validation, integration with physiologic or laboratory scores (e.g.,
PELOD-2), global implementation studies assessing ICU outcomes, and the development of digital triage
tools for real-time scoring. These approaches will allow for testable hypotheses on early identification,
resource allocation, and mortality reduction in pediatric dermatologic emergencies, thereby maximizing the
clinical impact of the pCRS.

CONCLUSIONS

The Pediatric Cutaneous Risk Score (pCRS) represents a significant advance in pediatric critical care,
providing a simple, rapid, and reproducible bedside tool to stratify risk of multi-organ failure (MOF) and
mortality based solely on observable cutaneous findings. By defining the 'Risk Triangle'—extensive body
surface area involvement greater than 30%, purpura, and multisite mucosal lesions—clinicians can identify
high-risk children immediately upon PICU admission, often before laboratory results or overt physiological
deterioration occur, enabling timely interventions, optimized ICU resource allocation, and prioritized
intensive monitoring. The pCRS demonstrated robust internal validity (AUC 0.85 after 1,000 bootstrap
iterations) and aligns with existing evidence linking dermatologic manifestations to systemic endothelial
injury, coagulopathy, and early organ dysfunction in pediatric SJS/TEN, necrotizing soft tissue infections, and
severe drug reactions. Its simplicity, reproducibility, and reliance on purely morphological features make it
particularly valuable across diverse and resource-limited healthcare settings. While external validation
remains necessary, the pCRS has the potential to serve as a universally applicable tool for early risk
stratification, to inform standardized clinical pathways, to improve triage, and to guide critical care resource
allocation. Differences in resources, training, or patient populations across regions could impact its
applicability and performance. For instance, variations in clinician training regarding dermatologic conditions
might affect the accuracy of pCRS assessments.

Additionally, resource-limited settings may face challenges in implementing advanced interventions
associated with high pCRS scores. Nevertheless, its global utility can be enhanced through integration into
physiologic or biomarker-based scoring and digital real-time decision support, further enhancing its clinical
utility. Overall, the pCRS embodies a pragmatic, evidence-based approach to improving outcomes in a high-
risk pediatric population, offering a 'zero-minute' assessment that bridges dermatology and critical care and
sets the stage for future innovations in bedside prognostic scoring.
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