Supplementary Material 1
Title：Association of Nirmatrelvir-ritonavir with Intubation or Mortality Risks in Severe COVID-19 Patients: a comparative study.

Table S1: Balance report after PS Match
	Variables
	NMVr group
	Non-NMVr group
	P value

	Match PS0*
	
	
	

	Age, years
	75.5939 ± 11.6701
	75.6833 ± 11.3614
	0.9514

	Female sex, %
	36
	39
	0.6192

	BMI, kg/m²
	20.9852 ± 7.6691
	22.1624 ± 6.4789
	0.1854

	Charlson Comorbidity Index
	1.7969 ± 1.9689
	1.8208 ± 1.9274
	0.9235

	PaO₂/FiO₂, mmHg
	209.4589 ± 85.7821
	208.4523 ± 70.3718
	0.9179

	Nucleic Acid CT Value (N)
	21.2960 ± 12.1447
	22.6440 ± 12.7625
	0.4014

	Nucleic Acid CT Value (ORF)
	21.3926 ± 12.1816
	22.5318 ± 12.8095
	0.4797

	Days since onset of symptoms, days
	6.0291 ± 4.4172
	5.8814 ± 4.6625
	0.8009

	Corticosteroids, %
	76
	80
	0.4398

	Tocilizumab, %
	4
	0
	0.0621

	Human Immunoglobulin, %
	16
	18
	0.7209

	Heparin, %
	77
	78
	0.7652

	PS0*
	0.6402 ± 0.1613
	0.6310 ± 0.1576
	0.6516

	Match PS1#
	
	
	

	Age, years
	75.5038 ± 11.5534
	75.7586 ± 12.8993
	0.8728

	Female sex, %
	38
	45
	0.2706

	BMI, kg/m²
	21.0344 ± 7.7814
	20.4437 ± 8.4835
	0.5753

	Charlson Comorbidity Index
	1.7292 ± 1.7083
	1.5589 ± 1.8899
	0.4666

	PaO₂/FiO₂, mmHg
	220.4110 ± 81.5243
	220.7618 ± 67.6119
	0.9700

	Nucleic Acid CT Value (N)
	21.0212 ± 12.2031
	21.4255 ± 12.5864
	0.7997

	Nucleic Acid CT Value (ORF)
	21.0752 ± 12.1932
	21.5506 ± 12.8039
	0.7679

	Days since onset of symptoms, days
	6.6176 ± 5.0677
	6.0913 ± 4.4491
	0.3801

	Corticosteroids, (100%)
	80
	70
	0.0519

	Tocilizumab, (100%)
	4
	0
	0.0367

	Human Immunoglobulin, (100%)
	18
	16
	0.7285

	Heparin, (100%)
	83
	68
	0.0059

	PS1# 
	0.6407 ± 0.1264
	0.6368 ± 0.1374
	0.8167


[bookmark: _Hlk144760993]PS: propensity score; BMI: Body Mass Index; NMVr: Nirmatrelvir-ritonavir.
* The propensity score was estimated by incorporating all the covariates, including: age, sex, BMI, Charlson Comorbidity Index, PaO₂/FiO₂, Nucleic Acid CT Value (N), Nucleic Acid CT Value (ORF), Severity of COVID-19, Days since onset of symptoms, Corticosteroids, Human Immunoglobulin, Tocilizumab and Heparin.
#  The confounders used to estimate propensity scores were selected after screening. 



Table S2 Associations between the administration of NMVr and the composite endpoint of intubation or death, as analyzed in the crude analysis, multivariable analysis, and propensity-score analyses using PS1.
	Analysis 
	Intubation or Death

	No. of events/no. of patients at risk (%)
	

	NMVr group
	34/169 (20.12)

	Non-NMVr group 
	37/96 (38.54)

	Crude analysis —Hazard ratio (95% CI) P value
	0.55 (0.34, 0.88) 0.0120

	Adjust for all confounders* —Hazard ratio (95% CI) P value
	0.49 (0.28, 0.86) 0.0128

	[bookmark: _Hlk188474025]Adjust for PS1# —Hazard ratio (95% CI) P value
	0.56 (0.33, 0.95) 0.0305

	Estimate of treatment effect using IPTW—Hazard ratio (95% CI) P value‡
	

	ATT
	0.55 (0.33, 0.90) 0.0172

	ATC
	0.63 (0.38, 1.04) 0.0711

	ATE
	0.57 (0.35, 0.93) 0.0252


PS: propensity score; NMVr: Nirmatrelvir-ritonavir.
IPTW: inverse probability of treatment weighting using the propensity score 
ATT: average treatment effect for treated
ATC: average treatment effect for control 
ATE: average treatment effect for all
* Shown is the analysis with hazard ratio from the multivariable Cox proportional-hazards model. Adjusted for indicator of any missing: age, BMI, PaO₂/FiO₂, Nucleic Acid CT Value (N), Nucleic Acid CT Value (ORF), Days since onset of symptoms, Human Immunoglobulin. The analysis included all 265 patients. 
# Confounders for propensity score 1 estimation were selected post-screening.
‡ Shown is the analysis with a hazard ratio from the multivariable Cox proportional-hazards model in the matched data with inverse probability of treatment weighting using the propensity score 1.  



















[bookmark: _Hlk188307031]Table S3 Associations between the administration of anti-SARS-CoV-2 drugs (NMVr, Azovudine and Molnupiravir) and the composite endpoint of intubation or death, as analyzed in the crude analysis, multivariable analysis, and propensity-score analyses using PS0.
	Analysis 
	Intubation or Death

	No. of events/no. of patients at risk (%)
	

	Anti-SARS-CoV-2 drugs
	42/197 (21.32)

	No Anti-SARS-CoV-2 drugs  
	37/96 (38.54)

	Crude analysis —Hazard ratio (95% CI) P value
	0.57 (0.37, 0.90) 0.0153

	Adjust for all covariates* —Hazard ratio (95% CI) P value
	0.54 (0.32, 0.91) 0.0198

	Adjust for PS0# —Hazard ratio (95% CI) P value
	0.62 (0.37, 1.01) 0.0571

	Estimate of treatment effect using IPTW—Hazard ratio (95% CI) P value†
	

	ATT
	0.68 (0.40, 1.15) 0.1474

	ATC
	0.58 (0.35, 0.96) 0.0330

	ATE
	0.64 (0.39, 1.05) 0.0802


PS: propensity score; NMVr: Nirmatrelvir-ritonavir.
IPTW: inverse probability of treatment weighting using the propensity score 
ATT: average treatment effect for treated
ATC: average treatment effect for control 
ATE: average treatment effect for all
* Shown is the analysis with hazard ratio from the multivariable Cox proportional-hazards model. Adjusted for indicator of any missing: sex, age, BMI, Charlson Comorbidity Index, PaO₂/FiO₂, Nucleic Acid CT Value (N), Nucleic Acid CT Value (ORF), Days since onset of symptoms, Corticosteroids, Human Immunoglobulin, Tocilizumab and Heparin.
# The propensity score 0 is estimated by incorporating all the aforementioned covariates.
† Shown is the analysis with a hazard ratio from the multivariable Cox proportional-hazards model in the matched data with inverse probability of treatment weighting using the propensity score 0.


















Table S4 Associations between the administration of NMVr and death, as analyzed in the crude analysis, multivariable analysis, and propensity-score analyses using PS0.
	Analysis 
	Death

	No. of events/no. of patients at risk (%)
	

	NMVr 
	33/169 (19.53)

	No NMVr  
	31 /96 ((32.29)

	Crude analysis —Hazard ratio (95% CI) P value
	0.62 (0.38, 1.02) 0.0602

	Adjust for all covariates* —Hazard ratio (95% CI) P value
	0.59 (0.32, 1.07) 0.0809

	Adjust for PS0# —Hazard ratio (95% CI) P value
	0.65 (0.38, 1.14) 0.1328

	Estimate of treatment effect using IPTW—Hazard ratio (95% CI) P value†
	

	ATT
	0.70 (0.39, 1.25) 0.2248

	ATC
	0.59 (0.34, 1.03) 0.0644

	ATE
	0.66 (0.38, 1.15) 0.1441


PS: propensity score; NMVr: Nirmatrelvir-ritonavir.
IPTW: inverse probability of treatment weighting using the propensity score 
ATT: average treatment effect for treated
ATC: average treatment effect for control 
ATE: average treatment effect for all
* Shown is the analysis with hazard ratio from the multivariable Cox proportional-hazards model. Adjusted for indicator of any missing: sex, age, BMI, Charlson Comorbidity Index, PaO₂/FiO₂, Nucleic Acid CT Value (N), Nucleic Acid CT Value (ORF), Days since onset of symptoms, Corticosteroids, Human Immunoglobulin, Tocilizumab and Heparin. 
# The propensity score 0 is estimated by incorporating all the aforementioned covariates.
† Shown is the analysis with a hazard ratio from the multivariable Cox proportional-hazards model in the matched data with inverse probability of treatment weighting using the propensity score 0.




















Table S5 Associations between the administration of NMVr and intubation, as analyzed in the crude analysis, multivariable analysis, and propensity-score analyses using PS0.
	Analysis 
	Intubation

	No. of events/no. of patients at risk (%)
	

	NMVr 
	15/169 (8.88)

	No NMVr  
	13/96 (13.54)

	Crude analysis —Hazard ratio (95% CI) P value
	0.69 (0.33, 1.47) 0.3386

	Adjust for all covariates* —Hazard ratio (95% CI) P value
	1.06 (0.39, 2.82) 0.9144

	Adjust for PS0# —Hazard ratio (95% CI) P value
	0.90 (0.37, 2.18) 0.8154

	Estimate of treatment effect using IPTW—Hazard ratio (95% CI) P value†
	

	ATT
	1.01 (0.45, 2.30) 0.9789

	ATC
	0.83 (0.36, 1.94) 0.6743

	ATE
	0.91 (0.43, 1.96) 0.8153


PS: propensity score; NMVr: Nirmatrelvir-ritonavir.
IPTW: inverse probability of treatment weighting using the propensity score 
ATT: average treatment effect for treated
ATC: average treatment effect for control 
ATE: average treatment effect for all
* Shown is the analysis with hazard ratio from the multivariable Cox proportional-hazards model. Adjusted for indicator of any missing: sex, age, BMI, Charlson Comorbidity Index, PaO₂/FiO₂, Nucleic Acid CT Value (N), Nucleic Acid CT Value (ORF), Days since onset of symptoms, Corticosteroids, Human Immunoglobulin, Tocilizumab and Heparin.
# The propensity score 0 is estimated by incorporating all the aforementioned covariates.
† Shown is the analysis with a hazard ratio from the multivariable Cox proportional-hazards model in the matched data with inverse probability of treatment weighting using the propensity score 0.




















Table S6 Associations between the administration of NMVr and the composite endpoint of intubation or death, as analyzed in the crude analysis, multivariable analysis, and propensity-score analyses using PS0 (excluding patients with follow-up time less than 48 hours).
	Analysis 
	Intubation or Death

	No. of events/no. of patients at risk (%)
	

	NMVr 
	34/169 (20.12)

	No NMVr  
	34/93 (36.56)

	Crude analysis —Hazard ratio (95% CI) P value
	0.60 (0.37, 0.97) 0.0363

	Adjust for all covariates* —Hazard ratio (95% CI) P value
	0.53 (0.30, 0.95) 0.0324

	Adjust for PS0# —Hazard ratio (95% CI) P value
	0.60 (0.35, 1.03) 0.0661

	Estimate of treatment effect using IPTW—Hazard ratio (95% CI) P value†
	

	ATT
	0.67 (0.38, 1.16) 0.1541

	ATC
	0.61 (0.35, 1.06) 0.0774

	ATE
	0.65 (0.38, 1.09) 0.1030


PS: propensity score; NMVr: Nirmatrelvir-ritonavir.
IPTW: inverse probability of treatment weighting using the propensity score 
ATT: average treatment effect for treated
ATC: average treatment effect for control 
ATE: average treatment effect for all
* Shown is the analysis with hazard ratio from the multivariable Cox proportional-hazards model. Adjusted for indicator of any missing: sex, age, BMI, Charlson Comorbidity Index, PaO₂/FiO₂, Nucleic Acid CT Value (N), Nucleic Acid CT Value (ORF), Days since onset of symptoms, Corticosteroids, Human Immunoglobulin, Tocilizumab and Heparin.
# The propensity score 0 is estimated by incorporating all the aforementioned covariates.
† Shown is the analysis with a hazard ratio from the multivariable Cox proportional-hazards model in the matched data with inverse probability of treatment weighting using the propensity score 0.

