Supplementary Table S1. Model coefficients for individual risk calculation.
	Predictor
	Coding / unit
	β coefficient
	Adjusted OR

	Intercept
	–
	-2.6229
	–

	Age (months)
	Per 1 month increase
	-0.0819
	0.92

	Male sex
	1 = male; 0 = female
	0.0469
	1.05

	Symptom duration before admission (days)
	Per 1 day increase
	-0.0393
	0.96

	Paroxysmal cyanosis at presentation
	1 = yes; 0 = no
	1.6429
	5.17

	Imaging consolidation/atelectasis
	1 = yes; 0 = no
	1.5723
	4.82

	Admission WBC (per 5×10⁹/L)
	WBC5 = WBC/5
	0.5928
	1.81

	Vaccinated (any dose recorded)
	1 = yes; 0 = no
	-1.2759
	0.28


Predicted probability: p = 1/(1+exp(-LP)), where LP = intercept + ΣβX.
WBC is measured in ×10⁹/L. Binary predictors are coded as 1 = yes/present and 0 = no/absent.

Supplementary Table S2. Threshold-based classification performance (out-of-fold predictions).
	Threshold
	Sensitivity (%)
	Specificity (%)
	PPV (%)
	NPV (%)

	10%
	93.5
	86.2
	41.1
	99.2

	20%
	82.3
	92.8
	54.3
	98.1


Performance metrics were calculated from OOF predictions in 5-fold cross-validation. Sensitivity, specificity, PPV, and NPV were computed at prespecified risk thresholds of 10% and 20%.

Supplementary Table S3. Distribution of clearly documented major underlying comorbidities in the analytic cohort (n=662).
	Major category
	Subcategory
	n
	% of 662

	Any major underlying comorbidity
	
	62
	9.4

	Congenital heart disease (CHD)
	
	48
	7.3

	
	Atrial septal defect (ASD)
	45
	6.8

	
	Ventricular septal defect (VSD)
	3
	0.5

	
	Patent ductus arteriosus (PDA)
	1
	0.2

	
	Aortic valve stenosis
	1
	0.2

	Major airway structural abnormality
	
	16
	2.4

	
	Laryngomalacia / laryngeal cartilage malacia
	4
	0.6

	
	Tracheomalacia
	7
	1.1

	
	Bronchomalacia
	4
	0.6

	
	Airway or subglottic stenosis
	12
	1.8

	
	Bronchial stenosis
	8
	1.2

	
	Tracheoesophageal fistula
	1
	0.2

	
	Congenital tracheal or pulmonary developmental abnormality
	2
	0.3

	Asthma / chronic airway disease
	
	3
	0.5

	
	Bronchial asthma
	2
	0.3

	
	Bronchopulmonary dysplasia (BPD)
	1
	0.2

	Neurologic or aspiration-prone underlying disorder
	
	2
	0.3

	
	Cerebral palsy
	1
	0.2

	
	Dysphagia / swallowing dysfunction
	1
	0.2

	Immunologic disorder
	
	2
	0.3

	
	Disease involving immune mechanisms
	2
	0.3


Major underlying comorbidity was defined for sensitivity analysis only and was not included in the primary nomogram.
Categories and subcategories are not mutually exclusive; one child may contribute to more than one category or subcategory. Percentages are calculated using the analytic cohort (n=662) as the denominator.

Supplementary Table S4. Sensitivity analyses addressing major underlying comorbidity.
	Model
	Analytic sample
	ICU events
	AUC (5-fold CV)
	Brier score

	Primary model (7 admission-time predictors)
	662
	61
	0.953
	0.045

	Primary model plus major underlying comorbidity
	662
	61
	0.952
	0.045

	Excluding children with major underlying comorbidity
	600
	38
	0.953
	0.033


The primary model comprised the seven admission-time predictors prespecified in the main manuscript: age, sex, symptom duration before admission, paroxysmal cyanosis at presentation, imaging consolidation/atelectasis, admission WBC, and vaccination status.
In the comorbidity-adjusted sensitivity model, major underlying comorbidity was independently associated with ICU admission (adjusted OR 2.58, 95% CI 1.07–6.21; P=0.035), while the directions of the original seven predictors remained unchanged.
After excluding children with clearly documented major underlying comorbidities, the original seven predictors remained directionally consistent, with similar discrimination.

Supplementary Table S5. Additional model checks and sensitivity analyses.
	Analysis
	Analytic sample
	Key statistical result
	5-fold CV AUC
	Brier score
	Interpretation

	Age × cyanosis interaction
	n = 662
	Interaction OR 1.05 (95% CI 0.90–1.23); P = 0.530
	0.952
	0.048
	No evidence supporting retention of an age-by-cyanosis interaction term in the primary model.

	Age non-linearity check (cubic spline)
	n = 662
	Likelihood-ratio P for non-linearity = 0.584
	0.953
	0.047
	No meaningful evidence that a non-linear age term improved model fit or performance.

	Admission WBC non-linearity check (cubic spline)
	n = 662
	Likelihood-ratio P for non-linearity = 0.004
	0.948
	0.045
	WBC showed some evidence of non-linearity, but overall predictive performance changed only modestly; the linear term can be retained for parsimony if preferred.

	Age-eligible vaccination sensitivity analysis
	n = 582
	Vaccination OR 0.58 (95% CI 0.16–2.18); P = 0.424
	0.952
	0.024
	Among children who had reached vaccine-eligible age, the vaccination coefficient was attenuated and no longer statistically significant.

	Ridge logistic regression
	n = 662
	L2-penalized model used as an overfitting-robustness check
	0.953
	0.046
	Discrimination and overall error were similar to the primary model, supporting robustness despite modest EPV.

	Class-weighted logistic regression
	n = 662
	Balanced class weights applied to address ICU/non-ICU imbalance
	0.952
	0.091
	AUC was similar, but Brier score worsened, suggesting no clear advantage over the primary unweighted model.


[bookmark: _GoBack]Age and WBC non-linearity checks used cubic spline terms. The age-eligible vaccination analysis was restricted to children who had reached the age threshold for pertussis-containing vaccination. Age-eligible was defined as ≥2 months (the earliest age for the first pertussis-containing vaccine dose in China). 
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