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STROBE Checklist
Study: Early Corticosteroid Exposure and Hospital Mortality in Critically Ill Patients With Cancer and Nonviral Pneumonia: A Target Trial Emulation

	Item
	Recommendation
	Manuscript location*

	Title and Abstract
	
	

	1a
	Indicate the study design in the title or abstract
	Title; Abstract (Methods)

	1b
	Provide an informative and balanced summary
	Abstract

	Introduction
	
	

	2
	Explain the scientific background and rationale
	Introduction

	3
	State specific objectives and prespecified hypotheses
	Introduction (last paragraph)

	Methods
	
	

	4
	Present key elements of study design early in the paper
	Methods – Study Design and Data Source

	5
	Describe the setting, locations, and relevant dates
	Methods – Study Design and Data Source

	6a
	Describe eligibility criteria and participant selection
	Methods – Eligibility Criteria

	6b
	Matching criteria (if applicable)
	Methods – Sensitivity Analyses (Propensity Score Matching)

	7
	Clearly define outcomes, exposures, predictors, confounders, and effect modifiers
	Methods – Treatment Strategies; Outcomes; Covariates; Subgroup Analyses

	8
	Data sources and methods of assessment
	Methods – Study Design; Treatment Strategies; Covariates

	9
	Describe efforts to address potential sources of bias
	Methods – Eligibility Criteria; Propensity Score Estimation

	10
	Explain how study size was determined
	Methods – Statistical Analysis

	11
	Explain handling of quantitative variables
	Methods – Covariates; Exploratory Neutropenia Analysis

	12a
	Describe all statistical methods
	Methods – Propensity Score Estimation; Primary Analysis; Statistical Analysis

	12b
	Methods used to examine subgroups and interactions
	Methods – Subgroup Analyses

	12c
	Explain handling of missing data
	Methods – Propensity Score Estimation

	12d
	Address loss to follow-up (if applicable)
	Not applicable (hospital-based retrospective cohort)

	12e
	Describe sensitivity analyses
	Methods – Sensitivity Analyses

	Results
	
	

	13a
	Report numbers of individuals at each stage
	Figure 1; Results – Study Population

	13b
	Reasons for non-participation/exclusion
	Figure 1; Results – Study Population

	13c
	Consider use of a flow diagram
	Figure 1

	14a
	Describe characteristics of study participants
	Table 1; Results – Study Population

	14b
	Indicate number of participants with missing data
	Results – Study Population

	14c
	Summarize follow-up time (if applicable)
	Not applicable (hospital outcome)

	15
	Report outcome events or summary measures
	Results – Primary Outcome; Secondary Outcomes

	16a
	Report unadjusted and adjusted estimates with precision
	Results – Primary Outcome; Table 2; Figure 3

	16b
	Report category boundaries if continuous variables categorized
	Methods – Exploratory Neutropenia Analysis

	16c
	Translate estimates into clinically meaningful measures when relevant
	Not applicable

	17
	Report other analyses (subgroups, interactions, sensitivity analyses)
	Results – Sensitivity Analyses; Subgroup Analyses; Exploratory Neutropenia Analysis; Figure 3

	Discussion
	
	

	18
	Summarize key findings
	Discussion (first paragraph)

	19
	Discuss limitations
	Discussion – Limitations

	20
	Provide cautious overall interpretation
	Discussion

	21
	Discuss generalizability
	Discussion (final paragraphs)

	Other information
	
	

	22
	Funding and role of funders
	Funding Statement


Additional reporting considerations: This study was designed according to the target trial emulation framework proposed by Hernán and Robins. In addition to STROBE recommendations, the manuscript explicitly reports the target trial specification, eligibility criteria, time zero, treatment strategies, grace period, follow-up definition, causal contrast, propensity score methodology, assessment of the positivity assumption, sensitivity analyses, and evaluation of effect modification.

Supplementary Table S1. Target Trial Specification and Correspondence Between the Hypothetical Trial and the Observational Emulation

	Target trial component
	Protocol of the hypothetical trial
	Observational emulation in the present study

	Eligibility criteria
	Adults admitted to the ICU with active malignancy and nonviral pneumonia
	Patients identified in MIMIC-IV using ICD-9-CM/ICD-10-CM diagnosis codes for active malignancy and nonviral pneumonia

	Treatment strategies
	Early systemic corticosteroid initiation within 48 h vs no corticosteroids within 48 h
	Medication administration records used to classify exposure during the first 48 h after ICU admission

	Treatment assignment
	Random allocation
	Observational treatment allocation adjusted using propensity score IPTW

	Time zero
	ICU admission
	ICU admission

	Grace period
	48-hour treatment-assignment window
	48-hour landmark period before follow-up

	Eligibility at landmark
	Alive and hospitalized at 48 h
	Patients who died or were discharged before 48 h were excluded

	Follow-up
	From 48-hour landmark until hospital discharge
	From the 48-hour landmark until hospital discharge

	Outcome
	Hospital mortality
	Hospital mortality

	Causal contrast
	Intention-to-treat effect
	Intention-to-treat analogue based on initial treatment strategy

	Confounding adjustment
	Randomization
	IPTW based on multivariable propensity score

	Sensitivity analyses
	Prespecified protocol analyses
	24-hour exposure window and propensity score matching

	Subgroup analyses
	Prespecified
	Mechanical ventilation, vasopressor use, hematologic malignancy, metastatic disease






Supplementary Table S2. Assessment of Target Trial Emulation Assumptions

	Assumption
	How it was addressed

	Eligibility criteria clearly defined
	Yes

	Time zero explicitly defined
	ICU admission

	Exposure window specified
	First 48 hours

	Grace period specified
	48 hours

	Immortal time bias minimized
	Landmark analysis

	Exchangeability
	IPTW using prespecified covariates

	Positivity
	Visual inspection of propensity score overlap

	Consistency
	Treatment strategies clearly defined

	Follow-up specified
	From landmark until hospital discharge

	Sensitivity analyses
	Two prespecified analyses performed







Supplementary Table S3. ICD-9-CM and ICD-10-CM diagnosis code ranges used for cohort identification

	Clinical condition
	ICD-9-CM
	ICD-10-CM

	Active solid malignancies
	140.xx–199.xx
	C00.xx–C80.xx

	Hematologic malignancies
	200.xx–208.xx
	C81.xx–C96.xx

	Metastatic disease*
	196.xx–199.xx
	C77.xx–C79.xx

	Nonviral pneumonia
	481, 482.xx, 483.xx, 485, 486
	J13, J14, J15.xx, J16.xx, J17, J18.xx

	Excluded viral pneumonia
	480.xx, 487.0
	J09.xx–J12.xx

	Excluded COVID-19 pneumonia
	Not applicable
	U07.1, U07.2



* Metastatic disease was identified separately for baseline characterization and subgroup analyses. Patients with metastatic disease were also included in the overall active malignancy cohort.
Abbreviations: ICD, International Classification of Diseases.

Supplementary Table S4. Covariate balance before and after IPTW

	Variable
	SMD before IPTW
	SMD after IPTW
	Absolute SMD before IPTW
	Absolute SMD after IPTW

	adrenal_insufficiency
	0.306
	0.069
	0.306
	0.069

	copd
	0.268
	0.05
	0.268
	0.05

	anchor_age
	-0.24
	-0.026
	0.24
	0.026

	brain_metastasis_cns_tumor
	0.228
	0.035
	0.228
	0.035

	hematologic
	0.203
	-0.007
	0.203
	0.007

	platelet_min_24h
	-0.198
	-0.018
	0.198
	0.018

	cerebral_edema
	0.191
	0.003
	0.191
	0.003

	transplant_or_immunosuppression
	0.162
	0.018
	0.162
	0.018

	autoimmune_rheum
	0.121
	0.024
	0.121
	0.024

	niv_48h
	0.119
	0.004
	0.119
	0.004

	map_min_24h
	0.113
	-0.003
	0.113
	0.003

	asthma
	0.112
	0.015
	0.112
	0.015

	wbc_max_24h
	-0.103
	0.019
	0.103
	0.019

	pneumonitis_ild
	0.084
	0.009
	0.084
	0.009

	creatinine_max_24h
	-0.082
	0.012
	0.082
	0.012

	invasive_vent_48h
	0.074
	0.051
	0.074
	0.051

	gcs_min_24h
	-0.064
	-0.029
	0.064
	0.029

	spo2_min_24h
	-0.046
	-0.025
	0.046
	0.025

	female
	-0.03
	0.016
	0.03
	0.016

	rr_max_24h
	-0.018
	0.009
	0.018
	0.009

	metastatic
	0.007
	0.002
	0.007
	0.002

	vasopressor_48h
	0.005
	0.035
	0.005
	0.035



After IPTW, the maximum absolute SMD decreased from 0.306 to 0.069. The number of covariates with absolute SMD >0.10 decreased from 13 before weighting to 0 after weighting.
Covariate balance was assessed for the 22 covariates included in the final primary propensity score model. Absolute standardized mean differences below 0.10 were considered indicative of adequate balance.


Supplementary Table S5. Availability and missingness of baseline covariates
Availability of baseline variables in the eligible 48-hour landmark cohort (N=2227). Percentages were calculated using the full landmark cohort as the denominator.

	Variable
	Available, n
	Missing, n
	Missing, %

	Minimum albumin within 24 h
	792
	1435
	64.4

	Maximum bilirubin within 24 h
	1204
	1023
	45.9

	Maximum lactate within 24 h
	1342
	885
	39.7

	Minimum PaO₂ within 24 h
	1388
	839
	37.7

	Minimum platelet count within 24 h
	2182
	45
	2.0

	Maximum creatinine within 24 h
	2196
	31
	1.4

	Maximum white blood cell count within 24 h
	2196
	31
	1.4

	Minimum GCS within 24 h
	2212
	15
	0.7

	Minimum MAP within 24 h
	2213
	14
	0.6

	Maximum respiratory rate within 24 h
	2217
	10
	0.4

	Minimum SpO₂ within 24 h
	2220
	7
	0.3



Albumin, bilirubin, lactate, and PaO₂ were excluded from the primary propensity score model because of substantial missingness. The primary analysis used complete cases for the remaining covariates, yielding an analytic population of 2,160 patients. No multiple imputation was performed.
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