[bookmark: _Toc229485263]Table S1 Missing value percentage of all variables (N=1584, 295 variables)
	variable
	Missing value percentage
	variable
	Missing value percentage

	Age
	0.0%
	MaEivs_UCG
	76.0%

	Gender
	0.0%
	MaSivs_UCG
	75.9%

	ADL_in
	68.3%
	MasRatioOfMvEwPvToMaEivs_UCG
	76.1%

	ADL_out
	68.6%
	Mpa_UCG
	85.8%

	VTE_risk
	39.8%
	MvAwPv_UCG
	42.2%

	VTE_score
	92.8%
	MvDDeltaP_UCG
	73.5%

	First_symptom_month
	0.0%
	MvEwPv_UCG
	39.5%

	Inhalation
	0.0%
	MvSDeltaP_UCG
	87.9%

	Spiriva_M_1year
	0.0%
	MvSv_UCG
	87.9%

	Atrovent_M_1year
	0.0%
	PaHpv_UCG
	93.3%

	Ventolin_B_1year
	0.0%
	PvDDeltaP_UCG
	96.5%

	Onbrez_B_1year
	0.0%
	PvDv_UCG
	96.5%

	Budinaide_G_1year
	0.0%
	PvSDeltaP_UCG
	73.4%

	Seretide_GB_1year
	0.0%
	PvSv_UCG
	40.0%

	Symbicort_GB_1year
	0.0%
	RaLR_UCG
	92.3%

	Breztri_Aerosphere_GBM_1year
	0.0%
	RaSI_UCG
	98.6%

	Trelegy_Ellipta_GBM_1year
	0.0%
	Rpa_UCG
	96.2%

	Antibiotics
	0.0%
	RvAP_UCG
	39.5%

	Beta_lactam_1year
	0.0%
	RvAw_UCG
	96.1%

	Beta_lactam_Compound_1year
	0.0%
	RvEsArea_UCG
	99.9%

	Quinolone_1year
	0.0%
	RvLR_UCG
	95.2%

	Carbapenem_1year
	0.0%
	RvLwCsA_UCG
	100.0%

	Macrolide_1year
	0.0%
	RvLwCsE_UCG
	100.0%

	Systemic_glucocorticoids
	0.0%
	RvLwCsS_UCG
	100.0%

	Systemic_glucocorticoids_1year
	0.0%
	RvMe_UCG
	98.5%

	AEcount
	56.4%
	RvSI_UCG
	99.9%

	AEcount_1year
	47.1%
	TalA_UCG
	96.6%

	SAEcount_1year
	51.3%
	TalE_UCG
	96.1%

	oxygen_therapy
	0.0%
	TalS_UCG
	96.1%

	NC
	0.0%
	TvAwPv_UCG
	74.8%

	HFNC
	0.0%
	TvDDeltaP_UCG
	73.5%

	NIMV
	0.0%
	TvEwPv_UCG
	73.5%

	FEV1_before
	89.5%
	TvO_UCG
	94.1%

	FEV1/FVC_before
	85.6%
	TvSDeltaP_UCG
	83.1%

	FEV1_after
	88.6%
	TvSv_UCG
	83.2%

	FEV1/FVC_after
	81.0%
	A_G
	45.8%

	Cough
	0.0%
	ABE
	18.4%

	Expectoration
	0.0%
	AG
	58.5%

	Exertional_dyspnea
	0.0%
	Alb
	7.4%

	Wheeze
	0.0%
	ALP
	30.5%

	Shortness_of_breath
	0.0%
	ALT
	6.9%

	Fever
	0.0%
	AMY
	92.8%

	Chill
	0.0%
	APTT
	8.5%

	Chest_tightness
	0.0%
	AST
	6.9%

	Chest_pain
	0.0%
	BASO_count
	6.1%

	Fatigue
	0.0%
	BASO_percent
	6.1%

	Edema
	0.0%
	BNP
	72.0%

	Palpitation
	0.0%
	Ca_ion
	1.9%

	Poor_appetite
	0.0%
	CHE
	34.9%

	T
	0.1%
	CHr
	83.6%

	HR
	0.1%
	CK
	67.0%

	RR
	0.1%
	CK_MB
	19.3%

	SBP
	0.1%
	Cl_ion
	3.2%

	DBP
	0.1%
	CRE
	5.7%

	Consciousness
	0.1%
	CRP
	57.8%

	Barrel_chest
	0.0%
	ctHb
	88.3%

	Hyperresonance
	0.0%
	D3H
	85.0%

	Rhonchi
	0.0%
	DBIL
	7.8%

	Moist_crackles
	0.0%
	DD
	8.3%

	Af_rhythm
	0.0%
	eGFR
	87.9%

	Increased_P2
	0.1%
	EOS_count
	6.1%

	Smoking_year
	2.5%
	EOS_percent
	6.1%

	Smoking_pack
	5.5%
	ESR
	44.8%

	Quitting_smoking_year
	4.0%
	FCOHb
	58.6%

	Anti_fungal_this_time
	0.0%
	FDP
	32.0%

	Anti_virus_this_time
	0.0%
	FHHb
	58.6%

	Amoxicillin_this_time
	0.0%
	FIB_C
	8.9%

	Aztreonam_this_time
	0.0%
	FIO2
	48.0%

	Benzathine_benzylpenicillin_this_time
	0.0%
	FMetHb
	58.6%

	Cefaclor_this_time
	0.0%
	FO2Hb
	58.6%

	Cefdinir_this_time
	0.0%
	GGT
	30.4%

	Ceftazidime_this_time
	0.0%
	Glb
	46.2%

	Ceftriaxone_this_time
	0.0%
	GLU
	8.5%

	Latamoxef_this_time
	0.0%
	H_ion
	70.3%

	Cefoperazone_sulbactam_this_time
	0.0%
	HbA1c
	74.2%

	Ceftazidime_avibactam_this_time
	0.0%
	HCO3
	17.7%

	Piperacillin_sulbactam_this_time
	0.0%
	HCT
	0.9%

	Piperacillin_tazobactam_this_time
	0.0%
	HDLC
	36.0%

	Biapenem_this_time
	0.0%
	HFR
	72.9%

	Ertapenem_this_time
	0.0%
	HGB
	6.1%

	Imipenem_this_time
	0.0%
	HsCRP
	48.5%

	Meropenem_this_time
	0.0%
	hscTNI
	97.5%

	Compound_sulfamethoxazole_this_time
	0.0%
	hsTNI
	26.3%

	CVC_this_time
	0.0%
	IgA
	76.9%

	Acetylcysteine_this_time
	0.0%
	IgE
	60.5%

	Ambroxol_this_time
	0.0%
	IgG
	76.1%

	Carbocistein_this_time
	0.0%
	IGG1
	95.8%

	Eucalyptol_Limonene_Pinene_this_time
	0.0%
	IGG2
	95.8%

	G_this_time
	0.0%
	IGG3
	95.8%

	Teicoplanin_this_time
	0.0%
	IGG4
	95.2%

	Vancomycin_this_time
	0.0%
	IgM
	76.3%

	Arcapta_B_this_time
	0.0%
	INR
	8.5%

	Ventolin_B_this_time
	0.0%
	IP
	44.4%

	Anoro_Ellipta_BM_this_time
	0.0%
	IRF
	72.9%

	Bevespi_BM_this_time
	0.0%
	K_ion
	1.1%

	Ultibro_BM_this_time
	0.0%
	Lac
	17.0%

	Beclomethasone_G_this_time
	0.0%
	LDH
	48.5%

	Budinaide_G_this_time
	0.0%
	LDLC
	35.6%

	Seretide_GB_this_time
	0.0%
	LFR
	72.9%

	Symbicort_GB_this_time
	0.0%
	LYMPH_count
	6.1%

	Breztri_Aerosphere_GBM_this_time
	0.0%
	LYMPH_percent
	6.1%

	Trelegy_Ellipta_GBM_this_time
	0.0%
	MCH
	6.1%

	Atrovent_M_this_time
	0.0%
	MCHC
	6.1%

	Spiriva_M_this_time
	0.0%
	MCV
	6.1%

	Linezolid_this_time
	0.0%
	MFR
	72.9%

	Azithromycin_this_time
	0.0%
	Mg_ion
	60.5%

	Clarithromycin_this_time
	0.0%
	MONO_count
	6.1%

	Montelukast_this_time
	0.0%
	MONO_percent
	6.1%

	Metronidazole_this_time
	0.0%
	MPV
	6.4%

	Ornidazole_this_time
	0.0%
	MYO
	30.3%

	Enteral_Nutrition_this_time
	0.0%
	Na_ion
	1.1%

	Parenteral_Nutrition_this_time
	0.0%
	NEUT_count
	6.1%

	HFNC_this_time
	0.0%
	NEUT_percent
	6.1%

	IMV_this_time
	0.0%
	NRBC_count
	60.6%

	NC_this_time
	0.0%
	NRBC_percent
	60.6%

	NIMV_this_time
	0.0%
	NTproBNP
	35.7%

	PICC_this_time
	0.0%
	P_LCR
	54.8%

	Polymyxin_b_this_time
	0.0%
	p50
	70.1%

	PPI_this_time
	0.0%
	pCO2
	17.7%

	Ciprofloxacin_this_time
	0.0%
	PCT
	6.4%

	Levofloxacin_this_time
	0.0%
	PCT_Q
	37.9%

	Moxifloxacin_this_time
	0.0%
	PDW
	6.4%

	Minocycline_this_time
	0.0%
	pH
	17.7%

	Omadacycline_this_time
	0.0%
	PLG
	99.9%

	Tigecycline_this_time
	0.0%
	PLT
	6.1%

	Theophylline_this_time
	0.0%
	pO2
	17.7%

	PaHpd_UCG
	39.2%
	PT
	8.5%

	Pericardium_UCG
	39.2%
	PTA
	8.5%

	PecRp_UCG
	73.4%
	RBC
	6.1%

	AaD_UCG
	44.4%
	RDW_CV
	6.1%

	AD_UCG
	99.9%
	RDW_SD
	6.1%

	AorticValveOpeningExtent_UCG
	99.9%
	RETIC_count
	72.9%

	AsD_UCG
	73.5%
	RETIC_percent
	72.9%

	AvDDeltaP_UCG
	88.4%
	SAA
	99.4%

	AvDv_UCG
	88.4%
	SBE
	17.7%

	AvSDeltaP_UCG
	73.4%
	SHCO3
	17.7%

	AvSv_UCG
	39.5%
	sO2
	17.8%

	Ef_UCG
	39.2%
	TBA
	27.1%

	IvsDt_UCG
	39.3%
	TBIL
	7.6%

	LaAP_UCG
	39.3%
	TC
	35.5%

	LaLR_UCG
	93.2%
	TG
	35.4%

	LaSI_UCG
	97.5%
	TNT
	85.7%

	Lpa_UCG
	96.3%
	TP
	7.6%

	LvDdAP_UCG
	39.3%
	TT
	9.5%

	LvEdv_UCG
	39.6%
	UREA
	6.0%

	LvPwDt_UCG
	39.2%
	URIC
	35.6%

	LvSdAP_UCG
	99.8%
	WBC
	6.1%

	MaAivs_UCG
	77.5%
	
	



Table S2-1 Interaction effect between CVD status and each variable in the Cox regression of OS1
	variable
	Uni-variable regression
	Interaction effect with CVD
	Bi-variable regression with interaction_term

	
	P
	fdr
	HR
	95%CI lower
	95%CI upper
	P of proportional hazards assumption
	P
	fdr
	P
	fdr
	HR
	95%CI lower
	95%CI upper

	Age
	0.00
	0.00
	1.06
	1.05
	1.08
	0.62
	0.67
	0.92
	0.67
	0.96
	1.01
	0.97
	1.04

	Gender
	0.01
	0.02
	1.51
	1.12
	2.02
	0.67
	0.44
	0.80
	0.44
	0.85
	0.77
	0.40
	1.49

	Inhalation
	0.86
	0.89
	1.03
	0.77
	1.36
	0.80
	0.87
	1.00
	0.87
	1.00
	1.05
	0.56
	1.99

	Spiriva_M_1year
	0.01
	0.02
	1.54
	1.12
	2.12
	0.08
	0.88
	1.00
	0.88
	1.00
	1.06
	0.50
	2.24

	Atrovent_M_1year
	0.03
	0.06
	2.08
	1.07
	4.06
	0.45
	0.31
	0.80
	0.33
	0.85
	0.45
	0.09
	2.26

	Ventolin_B_1year
	0.96
	0.97
	0.99
	0.58
	1.67
	0.45
	0.37
	0.80
	0.40
	0.85
	0.52
	0.11
	2.40

	Onbrez_B_1year
	0.04
	0.06
	1.97
	1.05
	3.72
	0.03
	0.03
	0.47
	0.02
	0.43
	4.80
	1.30
	17.67

	Budinaide_G_1year
	0.65
	0.75
	1.21
	0.54
	2.72
	0.08
	0.91
	1.00
	0.91
	1.00
	1.10
	0.20
	6.17

	Seretide_GB_1year
	0.36
	0.47
	1.18
	0.83
	1.68
	0.12
	0.05
	0.50
	0.07
	0.70
	0.40
	0.15
	1.09

	Symbicort_GB_1year
	0.53
	0.65
	0.86
	0.53
	1.39
	0.06
	0.47
	0.81
	0.46
	0.86
	1.47
	0.53
	4.12

	Breztri_Aerosphere_GBM_1year
	0.68
	0.77
	0.83
	0.34
	2.02
	0.64
	0.45
	0.80
	0.44
	0.85
	2.05
	0.33
	12.60

	Trelegy_Ellipta_GBM_1year
	0.21
	0.30
	0.41
	0.10
	1.66
	0.84
	0.27
	0.80
	0.24
	0.85
	5.25
	0.32
	85.36

	Antibiotics
	0.00
	0.01
	1.48
	1.14
	1.92
	0.69
	0.62
	0.88
	0.62
	0.92
	0.86
	0.48
	1.56

	Beta_lactam_1year
	0.84
	0.89
	1.04
	0.73
	1.46
	0.91
	0.97
	1.00
	0.97
	1.00
	0.98
	0.46
	2.13

	Beta_lactam_Compound_1year
	0.01
	0.03
	1.91
	1.15
	3.17
	0.73
	0.45
	0.80
	0.48
	0.86
	0.58
	0.13
	2.64

	Quinolone_1year
	0.53
	0.65
	1.12
	0.79
	1.57
	0.81
	0.95
	1.00
	0.95
	1.00
	1.02
	0.47
	2.21

	Carbapenem_1year
	0.00
	0.00
	3.34
	2.04
	5.48
	0.75
	1.00
	1.00
	1.00
	1.00
	1.00
	0.28
	3.62

	Macrolide_1year
	0.87
	0.89
	1.07
	0.47
	2.41
	0.67
	0.54
	0.81
	0.52
	0.86
	1.76
	0.31
	9.89

	Systemic_glucocorticoids
	0.23
	0.33
	1.24
	0.87
	1.77
	0.80
	0.89
	1.00
	0.89
	1.00
	1.06
	0.47
	2.40

	Systemic_glucocorticoids_1year
	0.08
	0.12
	1.44
	0.96
	2.15
	0.61
	0.74
	0.96
	0.74
	1.00
	0.84
	0.30
	2.34

	oxygen_therapy
	0.00
	0.00
	2.12
	1.51
	2.97
	0.88
	0.36
	0.80
	0.34
	0.85
	1.53
	0.64
	3.67

	NC
	0.01
	0.03
	1.86
	1.15
	3.02
	0.90
	0.88
	1.00
	0.88
	1.00
	1.13
	0.25
	5.06

	NIMV
	0.00
	0.00
	2.95
	1.87
	4.68
	0.87
	0.26
	0.80
	0.23
	0.85
	2.01
	0.64
	6.30

	Cough
	0.32
	0.44
	0.82
	0.55
	1.22
	0.19
	0.20
	0.80
	0.22
	0.85
	1.89
	0.68
	5.24

	Expectoration
	0.80
	0.87
	1.05
	0.72
	1.53
	0.52
	0.73
	0.96
	0.73
	1.00
	1.16
	0.50
	2.67

	Exertional_dyspnea
	0.50
	0.63
	1.10
	0.84
	1.43
	0.80
	0.28
	0.80
	0.28
	0.85
	1.40
	0.76
	2.56

	Wheeze
	0.74
	0.82
	0.96
	0.74
	1.24
	0.14
	0.91
	1.00
	0.91
	1.00
	1.04
	0.57
	1.88

	Shortness_of_breath
	0.59
	0.71
	0.93
	0.71
	1.21
	0.47
	0.13
	0.80
	0.14
	0.85
	1.60
	0.86
	2.96

	Fever
	0.66
	0.75
	0.93
	0.68
	1.28
	0.25
	0.18
	0.80
	0.20
	0.85
	0.59
	0.27
	1.31

	Chill
	0.49
	0.63
	1.36
	0.56
	3.31
	0.66
	0.80
	0.97
	0.80
	1.00
	1.33
	0.15
	12.18

	Chest_tightness
	0.59
	0.71
	0.91
	0.65
	1.27
	0.27
	0.60
	0.86
	0.60
	0.92
	0.81
	0.36
	1.80

	Chest_pain
	0.11
	0.16
	1.47
	0.92
	2.36
	0.91
	0.04
	0.48
	0.07
	0.69
	0.30
	0.09
	1.08

	Fatigue
	0.27
	0.37
	0.77
	0.48
	1.23
	0.55
	0.34
	0.80
	0.36
	0.85
	0.59
	0.19
	1.85

	Edema
	0.00
	0.00
	2.74
	1.87
	4.01
	0.04
	0.60
	0.86
	0.61
	0.92
	0.75
	0.25
	2.25

	Palpitation
	0.34
	0.44
	1.35
	0.73
	2.47
	0.24
	0.03
	0.47
	0.99
	1.00
	0.00
	0.00
	Inf

	Poor_appetite
	0.83
	0.89
	1.04
	0.71
	1.52
	0.00
	0.42
	0.80
	0.42
	0.85
	1.41
	0.62
	3.19

	T
	0.05
	0.09
	1.37
	1.00
	1.87
	0.16
	0.99
	1.00
	0.99
	1.00
	1.01
	0.48
	2.12

	HR
	0.85
	0.89
	1.00
	0.99
	1.01
	0.19
	0.39
	0.80
	0.39
	0.85
	0.99
	0.97
	1.01

	RR
	0.00
	0.01
	1.08
	1.02
	1.13
	0.13
	0.07
	0.59
	0.06
	0.69
	1.16
	1.00
	1.36

	SBP
	0.02
	0.04
	0.99
	0.99
	1.00
	0.18
	0.35
	0.80
	0.35
	0.85
	0.99
	0.98
	1.01

	DBP
	0.00
	0.00
	0.97
	0.96
	0.98
	0.60
	0.53
	0.81
	0.53
	0.86
	0.99
	0.97
	1.02

	Consciousness
	0.00
	0.00
	0.28
	0.15
	0.50
	0.09
	0.36
	0.80
	0.99
	1.00
	626135.01
	0.00
	Inf

	Barrel_chest
	0.08
	0.13
	1.30
	0.97
	1.74
	0.02
	0.43
	0.80
	0.43
	0.85
	1.32
	0.67
	2.59

	Hyperresonance
	0.60
	0.72
	0.91
	0.65
	1.29
	0.55
	0.94
	1.00
	0.94
	1.00
	1.03
	0.46
	2.32

	Rhonchi
	0.31
	0.42
	0.87
	0.66
	1.14
	0.17
	0.77
	0.96
	0.77
	1.00
	1.10
	0.59
	2.06

	Moist_crackles
	0.03
	0.06
	1.34
	1.03
	1.73
	0.31
	0.57
	0.85
	0.57
	0.89
	0.84
	0.45
	1.55

	Af_rhythm
	0.00
	0.00
	3.19
	2.16
	4.71
	0.26
	0.33
	0.80
	0.26
	0.85
	3.23
	0.43
	24.34

	Increased_P2
	0.04
	0.07
	2.11
	1.04
	4.27
	0.62
	0.40
	0.80
	0.99
	1.00
	0.00
	0.00
	Inf

	Smoking_year
	0.00
	0.01
	1.01
	1.00
	1.02
	0.12
	0.49
	0.81
	0.49
	0.86
	1.00
	0.98
	1.01

	Smoking_pack
	0.14
	0.20
	1.14
	0.96
	1.35
	0.22
	0.03
	0.47
	0.03
	0.62
	0.63
	0.41
	0.96

	Quitting_smoking_year
	0.00
	0.00
	1.02
	1.01
	1.04
	0.05
	0.39
	0.80
	0.40
	0.85
	0.98
	0.94
	1.02

	Alb
	0.00
	0.00
	0.92
	0.89
	0.95
	0.01
	0.72
	0.96
	0.72
	1.00
	1.01
	0.95
	1.08

	ALT
	0.00
	0.00
	1.00
	1.00
	1.00
	0.98
	0.25
	0.80
	0.21
	0.85
	1.00
	1.00
	1.00

	APTT
	0.00
	0.00
	1.07
	1.05
	1.09
	0.27
	0.10
	0.71
	0.11
	0.82
	0.95
	0.89
	1.01

	AST
	0.00
	0.00
	1.00
	1.00
	1.00
	0.86
	0.76
	0.96
	0.76
	1.00
	1.00
	1.00
	1.00

	BASO_count
	0.33
	0.44
	0.05
	0.00
	19.36
	0.99
	0.18
	0.80
	0.19
	0.85
	0.00
	0.00
	103.29

	BASO_percent
	0.01
	0.03
	0.65
	0.46
	0.91
	0.11
	0.98
	1.00
	0.98
	1.00
	0.99
	0.46
	2.10

	Ca_ion
	0.00
	0.00
	1.51
	1.17
	1.95
	0.04
	0.01
	0.37
	0.02
	0.43
	0.47
	0.25
	0.87

	Cl_ion
	0.00
	0.00
	0.97
	0.95
	0.99
	0.09
	0.79
	0.96
	0.79
	1.00
	0.99
	0.95
	1.04

	CRE
	0.00
	0.00
	1.01
	1.00
	1.01
	0.06
	0.16
	0.80
	0.18
	0.85
	0.99
	0.98
	1.00

	DBIL
	0.00
	0.00
	1.08
	1.06
	1.09
	0.00
	0.10
	0.71
	0.09
	0.73
	1.09
	0.99
	1.21

	DD
	0.00
	0.00
	1.13
	1.08
	1.19
	0.06
	0.31
	0.80
	0.32
	0.85
	0.95
	0.86
	1.05

	EOS_count
	0.03
	0.06
	0.44
	0.21
	0.93
	0.48
	0.44
	0.80
	0.42
	0.85
	1.79
	0.44
	7.38

	EOS_percent
	0.01
	0.02
	0.93
	0.88
	0.98
	0.65
	0.16
	0.80
	0.15
	0.85
	1.08
	0.97
	1.20

	FIB_C
	0.72
	0.80
	0.98
	0.89
	1.08
	0.66
	0.32
	0.80
	0.32
	0.85
	0.90
	0.72
	1.12

	GLU
	0.04
	0.07
	1.04
	1.00
	1.08
	0.95
	0.45
	0.80
	0.44
	0.85
	1.04
	0.94
	1.16

	HCT
	0.05
	0.08
	0.99
	0.98
	1.00
	0.96
	0.91
	1.00
	0.91
	1.00
	1.00
	0.97
	1.02

	HGB
	0.00
	0.00
	0.98
	0.98
	0.99
	0.08
	0.79
	0.96
	0.79
	1.00
	1.00
	0.98
	1.01

	INR
	0.00
	0.00
	2.40
	1.76
	3.27
	0.30
	0.00
	0.25
	0.00
	0.08
	31.40
	4.01
	246.04

	K_ion
	0.00
	0.00
	1.95
	1.51
	2.52
	0.00
	0.09
	0.71
	0.09
	0.73
	0.58
	0.31
	1.09

	LYMPH_count
	0.00
	0.00
	0.51
	0.41
	0.64
	0.49
	0.45
	0.80
	0.45
	0.85
	1.21
	0.74
	1.97

	LYMPH_percent
	0.00
	0.00
	0.95
	0.94
	0.97
	0.06
	0.40
	0.80
	0.40
	0.85
	1.01
	0.98
	1.05

	MCH
	0.76
	0.83
	1.01
	0.95
	1.07
	0.42
	0.42
	0.80
	0.42
	0.85
	1.06
	0.92
	1.22

	MCHC
	0.18
	0.27
	1.00
	0.99
	1.00
	0.06
	0.63
	0.88
	0.65
	0.95
	1.00
	0.99
	1.01

	MCV
	0.00
	0.00
	1.04
	1.02
	1.06
	0.17
	0.38
	0.80
	0.38
	0.85
	1.02
	0.97
	1.08

	MONO_count
	0.05
	0.08
	1.58
	1.00
	2.51
	0.15
	0.94
	1.00
	0.94
	1.00
	1.04
	0.37
	2.97

	MONO_percent
	1.00
	1.00
	1.00
	0.96
	1.04
	0.30
	0.26
	0.80
	0.26
	0.85
	1.06
	0.96
	1.16

	MPV
	0.00
	0.00
	1.26
	1.11
	1.43
	0.82
	0.25
	0.80
	0.25
	0.85
	0.84
	0.62
	1.13

	Na_ion
	0.12
	0.19
	0.98
	0.95
	1.01
	0.09
	0.54
	0.81
	0.54
	0.86
	0.98
	0.92
	1.05

	NEUT_count
	0.00
	0.00
	1.07
	1.03
	1.11
	0.04
	0.04
	0.48
	0.05
	0.69
	0.92
	0.84
	1.00

	NEUT_percent
	0.00
	0.00
	1.03
	1.02
	1.05
	0.09
	0.32
	0.80
	0.32
	0.85
	0.99
	0.97
	1.01

	PCT
	0.02
	0.04
	0.10
	0.01
	0.70
	0.86
	0.53
	0.81
	0.53
	0.86
	0.24
	0.00
	20.06

	PDW
	0.63
	0.74
	1.01
	0.96
	1.07
	0.51
	0.30
	0.80
	0.31
	0.85
	0.94
	0.83
	1.06

	PLT
	0.00
	0.01
	1.00
	1.00
	1.00
	0.90
	0.76
	0.96
	0.76
	1.00
	1.00
	1.00
	1.00

	PT
	0.00
	0.00
	1.08
	1.05
	1.11
	0.34
	0.01
	0.25
	0.00
	0.08
	1.35
	1.12
	1.63

	PTA
	0.00
	0.00
	0.98
	0.97
	0.98
	0.03
	0.37
	0.80
	0.37
	0.85
	0.99
	0.97
	1.01

	RBC
	0.00
	0.00
	0.60
	0.49
	0.72
	0.25
	0.51
	0.81
	0.51
	0.86
	0.86
	0.55
	1.34

	RDW_CV
	0.00
	0.00
	1.23
	1.17
	1.30
	0.10
	0.19
	0.80
	0.18
	0.85
	1.13
	0.94
	1.36

	RDW_SD
	0.00
	0.00
	1.09
	1.07
	1.10
	0.05
	0.53
	0.81
	0.52
	0.86
	1.01
	0.97
	1.06

	TBIL
	0.00
	0.00
	1.03
	1.01
	1.05
	0.04
	0.54
	0.81
	0.54
	0.86
	0.98
	0.94
	1.04

	TP
	0.05
	0.09
	0.98
	0.96
	1.00
	0.38
	0.25
	0.80
	0.25
	0.85
	0.97
	0.92
	1.02

	TT
	0.02
	0.03
	1.01
	1.00
	1.02
	0.83
	0.97
	1.00
	0.97
	1.00
	1.00
	0.88
	1.14

	UREA
	0.00
	0.00
	1.10
	1.08
	1.13
	0.29
	0.71
	0.96
	0.71
	1.00
	1.02
	0.92
	1.13

	WBC
	0.01
	0.03
	1.05
	1.01
	1.08
	0.02
	0.05
	0.49
	0.06
	0.69
	0.92
	0.84
	1.00

	DM
	0.01
	0.03
	1.48
	1.08
	2.03
	0.91
	0.87
	1.00
	0.87
	1.00
	0.94
	0.44
	1.99




Table S2-2 Interaction effect between CVD status and each variable in the Cox regression of OS2
	variable
	Uni-variable regression
	Interaction effect with CVD
	Bi-variable regression with interaction_term

	
	P
	fdr
	HR
	95%CI lower
	95%CI upper
	P of proportional hazards assumption
	P
	fdr
	P
	fdr
	HR
	95%CI lower
	95%CI upper

	Age
	0.00
	0.00
	1.05
	1.04
	1.07
	0.64
	0.48
	0.98
	0.48
	0.99
	1.01
	0.98
	1.05

	Gender
	0.00
	0.00
	2.04
	1.52
	2.74
	0.71
	0.93
	0.98
	0.93
	0.99
	0.97
	0.50
	1.88

	Inhalation
	0.01
	0.02
	0.68
	0.52
	0.91
	0.00
	0.33
	0.90
	0.34
	0.91
	1.37
	0.72
	2.59

	Spiriva_M_1year
	0.01
	0.03
	1.50
	1.09
	2.06
	0.32
	0.82
	0.98
	0.82
	0.99
	0.91
	0.43
	1.96

	Atrovent_M_1year
	0.01
	0.03
	2.33
	1.20
	4.55
	0.93
	0.98
	0.99
	0.98
	0.99
	0.98
	0.20
	4.87

	Ventolin_B_1year
	0.39
	0.50
	0.79
	0.47
	1.34
	0.07
	0.64
	0.98
	0.65
	0.99
	0.70
	0.15
	3.22

	Onbrez_B_1year
	0.00
	0.01
	2.53
	1.34
	4.78
	0.48
	0.29
	0.90
	0.27
	0.91
	2.08
	0.56
	7.67

	Budinaide_G_1year
	0.29
	0.41
	1.54
	0.69
	3.48
	0.28
	0.64
	0.98
	0.63
	0.99
	1.53
	0.27
	8.59

	Seretide_GB_1year
	0.63
	0.70
	1.09
	0.76
	1.56
	0.29
	0.15
	0.90
	0.17
	0.91
	0.50
	0.18
	1.35

	Symbicort_GB_1year
	0.33
	0.44
	0.79
	0.48
	1.27
	0.26
	0.36
	0.90
	0.35
	0.91
	1.64
	0.59
	4.61

	Breztri_Aerosphere_GBM_1year
	0.24
	0.36
	0.59
	0.24
	1.43
	0.90
	0.32
	0.90
	0.30
	0.91
	2.60
	0.42
	16.02

	Trelegy_Ellipta_GBM_1year
	0.41
	0.50
	0.56
	0.14
	2.25
	0.15
	0.20
	0.90
	0.17
	0.91
	7.12
	0.44
	115.96

	Antibiotics
	0.01
	0.02
	1.42
	1.09
	1.84
	0.72
	0.64
	0.98
	0.64
	0.99
	0.87
	0.48
	1.58

	Beta_lactam_1year
	0.75
	0.79
	1.06
	0.75
	1.49
	0.63
	0.80
	0.98
	0.80
	0.99
	1.11
	0.51
	2.39

	Beta_lactam_Compound_1year
	0.01
	0.03
	1.94
	1.17
	3.23
	0.95
	0.80
	0.98
	0.80
	0.99
	0.82
	0.18
	3.74

	Quinolone_1year
	0.71
	0.76
	1.07
	0.76
	1.50
	0.21
	0.66
	0.98
	0.66
	0.99
	1.19
	0.55
	2.56

	Carbapenem_1year
	0.00
	0.00
	3.21
	1.95
	5.27
	0.29
	0.61
	0.98
	0.59
	0.99
	1.42
	0.39
	5.14

	Macrolide_1year
	0.56
	0.65
	1.27
	0.56
	2.86
	0.45
	0.90
	0.98
	0.90
	0.99
	1.12
	0.20
	6.28

	Systemic_glucocorticoids
	0.81
	0.84
	0.96
	0.67
	1.37
	0.91
	0.90
	0.98
	0.90
	0.99
	1.06
	0.46
	2.40

	Systemic_glucocorticoids_1year
	0.40
	0.50
	1.19
	0.79
	1.79
	0.83
	0.86
	0.98
	0.86
	0.99
	1.10
	0.40
	3.06

	oxygen_therapy
	0.01
	0.02
	1.57
	1.12
	2.20
	0.00
	0.17
	0.90
	0.15
	0.91
	1.92
	0.80
	4.63

	NC
	0.06
	0.12
	1.59
	0.98
	2.57
	0.01
	0.83
	0.98
	0.82
	0.99
	1.19
	0.26
	5.33

	NIMV
	0.01
	0.02
	1.84
	1.16
	2.92
	0.22
	0.09
	0.79
	0.06
	0.85
	2.96
	0.94
	9.29

	Cough
	0.03
	0.06
	0.64
	0.43
	0.96
	0.37
	0.89
	0.98
	0.89
	0.99
	0.93
	0.33
	2.60

	Expectoration
	0.22
	0.34
	0.79
	0.54
	1.15
	0.47
	0.58
	0.98
	0.57
	0.99
	0.78
	0.34
	1.82

	Exertional_dyspnea
	0.31
	0.42
	1.15
	0.88
	1.50
	0.20
	0.38
	0.90
	0.38
	0.95
	1.31
	0.71
	2.41

	Wheeze
	0.59
	0.66
	0.93
	0.72
	1.21
	0.72
	0.92
	0.98
	0.92
	0.99
	1.03
	0.57
	1.87

	Shortness_of_breath
	0.24
	0.36
	0.85
	0.65
	1.11
	0.07
	0.61
	0.98
	0.61
	0.99
	1.18
	0.63
	2.19

	Fever
	0.21
	0.33
	0.82
	0.59
	1.12
	0.33
	0.27
	0.90
	0.29
	0.91
	0.65
	0.29
	1.44

	Chill
	0.83
	0.84
	1.10
	0.45
	2.68
	0.76
	0.70
	0.98
	0.69
	0.99
	1.57
	0.17
	14.40

	Chest_tightness
	0.25
	0.36
	0.82
	0.59
	1.15
	0.72
	0.14
	0.90
	0.16
	0.91
	0.56
	0.25
	1.25

	Chest_pain
	0.79
	0.83
	1.07
	0.67
	1.71
	0.46
	0.14
	0.90
	0.18
	0.91
	0.42
	0.12
	1.49

	Fatigue
	0.24
	0.36
	0.75
	0.47
	1.21
	0.55
	0.59
	0.98
	0.60
	0.99
	0.74
	0.23
	2.32

	Edema
	0.03
	0.06
	1.54
	1.05
	2.26
	0.51
	0.40
	0.93
	0.42
	0.99
	0.64
	0.21
	1.92

	Palpitation
	0.58
	0.66
	1.19
	0.65
	2.18
	0.63
	0.05
	0.61
	0.99
	0.99
	0.00
	0.00
	Inf

	Poor_appetite
	0.66
	0.71
	0.92
	0.63
	1.34
	0.23
	0.22
	0.90
	0.20
	0.91
	1.70
	0.75
	3.88

	T
	0.10
	0.19
	1.30
	0.95
	1.78
	0.99
	0.77
	0.98
	0.77
	0.99
	1.12
	0.53
	2.40

	HR
	0.15
	0.26
	0.99
	0.98
	1.00
	0.75
	0.19
	0.90
	0.19
	0.91
	0.99
	0.96
	1.01

	RR
	0.19
	0.31
	1.04
	0.98
	1.10
	0.32
	0.13
	0.90
	0.12
	0.91
	1.14
	0.97
	1.33

	SBP
	0.00
	0.01
	0.99
	0.98
	1.00
	0.36
	0.24
	0.90
	0.24
	0.91
	0.99
	0.97
	1.01

	DBP
	0.00
	0.00
	0.98
	0.97
	0.99
	0.44
	0.76
	0.98
	0.76
	0.99
	1.00
	0.97
	1.02

	Consciousness
	0.05
	0.10
	0.54
	0.30
	1.00
	0.62
	0.53
	0.98
	0.99
	0.99
	574693.94
	0.00
	Inf

	Barrel_chest
	0.15
	0.26
	1.24
	0.92
	1.66
	0.28
	0.60
	0.98
	0.60
	0.99
	1.20
	0.61
	2.37

	Hyperresonance
	0.35
	0.47
	0.85
	0.60
	1.20
	0.21
	0.98
	0.99
	0.98
	0.99
	1.01
	0.45
	2.28

	Rhonchi
	0.01
	0.02
	0.69
	0.52
	0.91
	0.98
	0.81
	0.98
	0.81
	0.99
	0.93
	0.49
	1.74

	Moist_crackles
	0.17
	0.29
	1.20
	0.92
	1.56
	0.86
	0.34
	0.90
	0.34
	0.91
	0.74
	0.40
	1.37

	Af_rhythm
	0.00
	0.00
	2.93
	1.98
	4.33
	0.28
	0.64
	0.98
	0.61
	0.99
	1.68
	0.22
	12.70

	Increased_P2
	0.11
	0.21
	1.77
	0.87
	3.59
	0.30
	0.36
	0.90
	0.99
	0.99
	0.00
	0.00
	Inf

	Smoking_year
	0.00
	0.00
	1.01
	1.01
	1.02
	0.04
	0.96
	0.99
	0.96
	0.99
	1.00
	0.99
	1.01

	Smoking_pack
	0.00
	0.01
	1.28
	1.09
	1.49
	0.49
	0.09
	0.79
	0.10
	0.91
	0.73
	0.51
	1.06

	Quitting_smoking_year
	0.00
	0.00
	1.03
	1.02
	1.04
	0.56
	0.93
	0.98
	0.93
	0.99
	1.00
	0.96
	1.04

	Alb
	0.00
	0.01
	0.95
	0.93
	0.98
	0.27
	0.99
	0.99
	0.99
	0.99
	1.00
	0.94
	1.07

	ALT
	0.17
	0.29
	1.00
	1.00
	1.00
	0.12
	0.25
	0.90
	0.22
	0.91
	1.00
	1.00
	1.00

	APTT
	0.00
	0.00
	1.06
	1.04
	1.09
	0.69
	0.49
	0.98
	0.49
	0.99
	0.98
	0.92
	1.04

	AST
	0.04
	0.08
	1.00
	1.00
	1.00
	0.03
	0.83
	0.98
	0.83
	0.99
	1.00
	1.00
	1.00

	BASO_count
	0.83
	0.84
	0.56
	0.00
	106.23
	0.39
	0.19
	0.90
	0.20
	0.91
	0.00
	0.00
	89.16

	BASO_percent
	0.27
	0.39
	0.84
	0.61
	1.15
	0.84
	0.93
	0.98
	0.93
	0.99
	1.03
	0.51
	2.09

	Ca_ion
	0.00
	0.00
	2.06
	1.61
	2.63
	0.74
	0.01
	0.44
	0.02
	0.44
	0.48
	0.26
	0.88

	Cl_ion
	0.33
	0.44
	0.99
	0.97
	1.01
	0.24
	0.70
	0.98
	0.70
	0.99
	0.99
	0.95
	1.04

	CRE
	0.00
	0.00
	1.00
	1.00
	1.01
	0.47
	0.99
	0.99
	0.99
	0.99
	1.00
	0.99
	1.01

	DBIL
	0.00
	0.00
	1.05
	1.03
	1.06
	0.05
	0.02
	0.50
	0.01
	0.40
	1.13
	1.03
	1.25

	DD
	0.00
	0.00
	1.09
	1.03
	1.14
	0.45
	0.83
	0.98
	0.83
	0.99
	0.99
	0.88
	1.11

	EOS_count
	0.38
	0.49
	0.74
	0.38
	1.45
	0.12
	0.32
	0.90
	0.30
	0.91
	1.79
	0.60
	5.39

	EOS_percent
	0.19
	0.31
	0.97
	0.92
	1.02
	0.12
	0.09
	0.79
	0.07
	0.86
	1.08
	0.99
	1.18

	FIB_C
	0.22
	0.34
	0.94
	0.86
	1.04
	0.31
	0.29
	0.90
	0.30
	0.91
	0.89
	0.71
	1.11

	GLU
	0.56
	0.65
	1.01
	0.97
	1.05
	0.47
	0.47
	0.98
	0.46
	0.99
	1.04
	0.93
	1.17

	HCT
	0.02
	0.06
	0.99
	0.98
	1.00
	0.09
	0.83
	0.98
	0.83
	0.99
	1.00
	0.98
	1.03

	HGB
	0.00
	0.00
	0.99
	0.98
	0.99
	0.12
	0.92
	0.98
	0.92
	0.99
	1.00
	0.98
	1.01

	INR
	0.00
	0.01
	1.19
	1.07
	1.33
	0.18
	0.01
	0.44
	0.00
	0.24
	20.27
	2.86
	143.92

	K_ion
	0.00
	0.00
	1.79
	1.43
	2.23
	0.95
	0.32
	0.90
	0.33
	0.91
	0.75
	0.42
	1.33

	LYMPH_count
	0.00
	0.00
	0.63
	0.51
	0.78
	0.01
	0.58
	0.98
	0.58
	0.99
	1.14
	0.72
	1.82

	LYMPH_percent
	0.00
	0.00
	0.97
	0.96
	0.98
	0.05
	0.50
	0.98
	0.49
	0.99
	1.01
	0.98
	1.04

	MCH
	0.14
	0.25
	1.04
	0.99
	1.10
	0.60
	0.37
	0.90
	0.38
	0.95
	1.06
	0.93
	1.22

	MCHC
	0.56
	0.65
	1.00
	1.00
	1.01
	0.54
	0.26
	0.90
	0.31
	0.91
	1.01
	0.99
	1.02

	MCV
	0.01
	0.03
	1.03
	1.01
	1.05
	0.02
	0.25
	0.90
	0.25
	0.91
	1.03
	0.98
	1.08

	MONO_count
	0.41
	0.50
	1.21
	0.77
	1.90
	0.86
	0.83
	0.98
	0.83
	0.99
	0.89
	0.32
	2.47

	MONO_percent
	0.88
	0.88
	1.00
	0.96
	1.05
	0.67
	0.62
	0.98
	0.62
	0.99
	1.02
	0.93
	1.12

	MPV
	0.00
	0.00
	1.27
	1.12
	1.44
	0.33
	0.18
	0.90
	0.18
	0.91
	0.81
	0.59
	1.10

	Na_ion
	0.42
	0.50
	1.01
	0.98
	1.04
	0.43
	0.70
	0.98
	0.70
	0.99
	0.99
	0.92
	1.05

	NEUT_count
	0.09
	0.18
	1.03
	1.00
	1.06
	0.85
	0.03
	0.52
	0.04
	0.74
	0.92
	0.84
	1.00

	NEUT_percent
	0.00
	0.00
	1.02
	1.01
	1.03
	0.06
	0.34
	0.90
	0.34
	0.91
	0.99
	0.97
	1.01

	PCT
	0.02
	0.04
	0.09
	0.01
	0.66
	0.00
	0.47
	0.98
	0.47
	0.99
	0.20
	0.00
	15.30

	PDW
	0.66
	0.71
	1.01
	0.96
	1.06
	0.20
	0.34
	0.90
	0.34
	0.91
	0.94
	0.83
	1.06

	PLT
	0.00
	0.01
	1.00
	1.00
	1.00
	0.00
	0.75
	0.98
	0.75
	0.99
	1.00
	1.00
	1.00

	PT
	0.00
	0.01
	1.02
	1.01
	1.03
	0.19
	0.01
	0.44
	0.01
	0.24
	1.29
	1.08
	1.55

	PTA
	0.00
	0.00
	0.98
	0.98
	0.99
	0.48
	0.57
	0.98
	0.57
	0.99
	1.00
	0.98
	1.01

	RBC
	0.00
	0.00
	0.64
	0.53
	0.77
	0.23
	0.46
	0.98
	0.46
	0.99
	0.84
	0.53
	1.33

	RDW_CV
	0.00
	0.00
	1.19
	1.12
	1.26
	0.20
	0.69
	0.98
	0.69
	0.99
	1.04
	0.87
	1.23

	RDW_SD
	0.00
	0.00
	1.07
	1.05
	1.08
	0.01
	0.89
	0.98
	0.89
	0.99
	1.00
	0.96
	1.04

	TBIL
	0.02
	0.04
	1.02
	1.00
	1.03
	0.42
	0.75
	0.98
	0.75
	0.99
	0.99
	0.95
	1.04

	TP
	0.41
	0.50
	0.99
	0.97
	1.01
	0.05
	0.08
	0.79
	0.08
	0.86
	0.96
	0.91
	1.01

	TT
	0.01
	0.02
	1.01
	1.00
	1.02
	0.73
	0.33
	0.90
	0.33
	0.91
	0.93
	0.82
	1.07

	UREA
	0.00
	0.00
	1.07
	1.05
	1.10
	0.37
	0.43
	0.98
	0.42
	0.99
	1.04
	0.94
	1.15

	WBC
	0.42
	0.50
	1.01
	0.98
	1.05
	0.63
	0.04
	0.55
	0.05
	0.74
	0.92
	0.84
	1.00

	DM
	0.13
	0.24
	1.27
	0.93
	1.75
	0.95
	0.81
	0.98
	0.81
	0.99
	1.10
	0.52
	2.33




Table S2-3 Interaction effect between CVD status and each variable in the negative binomial regression of hospitalization
	variable
	Interaction effect with CVD
	Interaction effect with CVD
	Bi-variable regression with interaction_term

	
	P
	fdr
	IRR
	95%CI lower
	95%CI upper
	P
	fdr
	P
	fdr
	IRR
	95%CI lower
	95%CI upper

	Age
	0.00
	0.00
	1.02
	1.01
	1.02
	0.05
	0.27
	0.06
	0.28
	0.99
	0.99
	1.00

	Gender
	0.00
	0.01
	1.11
	1.03
	1.18
	1.00
	1.00
	1.00
	1.00
	1.00
	0.87
	1.15

	Inhalation
	0.21
	0.31
	1.05
	0.98
	1.12
	0.23
	0.50
	0.23
	0.50
	0.92
	0.80
	1.06

	Spiriva_M_1year
	0.00
	0.00
	1.20
	1.09
	1.32
	0.37
	0.59
	0.37
	0.59
	0.91
	0.75
	1.11

	Atrovent_M_1year
	0.51
	0.60
	0.93
	0.74
	1.17
	0.54
	0.73
	0.54
	0.73
	0.86
	0.54
	1.38

	Ventolin_B_1year
	0.33
	0.45
	1.07
	0.94
	1.22
	0.33
	0.56
	0.33
	0.56
	0.87
	0.65
	1.16

	Onbrez_B_1year
	0.50
	0.60
	1.08
	0.87
	1.36
	0.03
	0.21
	0.03
	0.22
	1.70
	1.05
	2.80

	Budinaide_G_1year
	0.72
	0.77
	0.96
	0.77
	1.20
	0.91
	0.96
	0.91
	0.96
	0.98
	0.63
	1.52

	Seretide_GB_1year
	0.00
	0.01
	1.15
	1.05
	1.27
	0.00
	0.10
	0.00
	0.10
	0.73
	0.60
	0.89

	Symbicort_GB_1year
	0.10
	0.16
	1.10
	0.98
	1.23
	0.43
	0.66
	0.43
	0.65
	0.91
	0.72
	1.15

	Breztri_Aerosphere_GBM_1year
	0.84
	0.88
	1.02
	0.85
	1.23
	0.32
	0.56
	0.32
	0.56
	1.21
	0.83
	1.76

	Trelegy_Ellipta_GBM_1year
	0.96
	0.96
	0.99
	0.80
	1.25
	0.69
	0.83
	0.69
	0.83
	0.91
	0.57
	1.46

	Antibiotics
	0.00
	0.00
	1.21
	1.13
	1.29
	0.94
	0.97
	0.94
	0.97
	0.99
	0.87
	1.13

	Beta_lactam_1year
	0.27
	0.38
	1.05
	0.96
	1.14
	0.45
	0.67
	0.45
	0.67
	0.94
	0.79
	1.11

	Beta_lactam_Compound_1year
	0.00
	0.00
	1.66
	1.43
	1.94
	0.01
	0.18
	0.01
	0.16
	0.65
	0.46
	0.92

	Quinolone_1year
	0.00
	0.00
	1.28
	1.17
	1.39
	0.27
	0.53
	0.27
	0.53
	0.90
	0.76
	1.08

	Carbapenem_1year
	0.00
	0.00
	1.49
	1.25
	1.78
	0.00
	0.14
	0.00
	0.12
	0.56
	0.38
	0.83

	Macrolide_1year
	0.50
	0.60
	0.93
	0.75
	1.16
	0.31
	0.54
	0.31
	0.55
	0.80
	0.51
	1.23

	Systemic_glucocorticoids
	0.00
	0.00
	1.25
	1.14
	1.37
	0.64
	0.80
	0.64
	0.80
	0.96
	0.79
	1.16

	Systemic_glucocorticoids_1year
	0.00
	0.00
	1.28
	1.14
	1.44
	0.16
	0.41
	0.16
	0.41
	0.83
	0.65
	1.07

	oxygen_therapy
	0.00
	0.00
	1.50
	1.37
	1.65
	0.27
	0.53
	0.27
	0.53
	0.87
	0.68
	1.11

	NC
	0.00
	0.00
	1.35
	1.17
	1.55
	0.88
	0.96
	0.88
	0.96
	1.03
	0.70
	1.53

	NIMV
	0.00
	0.00
	1.45
	1.23
	1.71
	0.93
	0.97
	0.93
	0.97
	1.02
	0.70
	1.50

	Cough
	0.00
	0.00
	0.79
	0.71
	0.88
	0.18
	0.42
	0.18
	0.43
	1.16
	0.93
	1.45

	Expectoration
	0.03
	0.06
	0.91
	0.83
	0.99
	0.11
	0.41
	0.11
	0.40
	1.16
	0.96
	1.40

	Exertional_dyspnea
	0.37
	0.48
	0.97
	0.91
	1.04
	0.47
	0.69
	0.47
	0.67
	0.95
	0.83
	1.09

	Wheeze
	0.07
	0.12
	1.06
	0.99
	1.13
	0.37
	0.59
	0.37
	0.59
	0.94
	0.82
	1.07

	Shortness_of_breath
	0.00
	0.00
	0.89
	0.83
	0.95
	0.23
	0.50
	0.23
	0.50
	1.09
	0.95
	1.24

	Fever
	0.00
	0.00
	1.22
	1.14
	1.32
	0.56
	0.75
	0.56
	0.75
	0.96
	0.82
	1.11

	Chill
	0.05
	0.09
	1.28
	1.00
	1.64
	0.66
	0.81
	0.66
	0.81
	0.88
	0.51
	1.54

	Chest_tightness
	0.39
	0.51
	0.97
	0.89
	1.05
	0.12
	0.41
	0.12
	0.40
	0.88
	0.74
	1.03

	Chest_pain
	0.63
	0.71
	1.03
	0.91
	1.18
	0.11
	0.41
	0.11
	0.40
	1.24
	0.95
	1.61

	Fatigue
	0.41
	0.52
	1.04
	0.94
	1.16
	0.13
	0.41
	0.13
	0.40
	0.85
	0.69
	1.05

	Edema
	0.92
	0.93
	0.99
	0.88
	1.13
	0.86
	0.96
	0.86
	0.96
	1.03
	0.77
	1.38

	Palpitation
	0.57
	0.66
	0.95
	0.80
	1.13
	0.27
	0.53
	0.28
	0.53
	1.25
	0.84
	1.88

	Poor_appetite
	0.45
	0.57
	0.97
	0.88
	1.06
	0.04
	0.26
	0.04
	0.26
	1.21
	1.01
	1.46

	T
	0.00
	0.00
	1.28
	1.18
	1.38
	0.18
	0.42
	0.19
	0.46
	0.89
	0.76
	1.05

	HR
	0.79
	0.84
	1.00
	1.00
	1.00
	0.22
	0.50
	0.22
	0.50
	1.00
	0.99
	1.00

	RR
	0.00
	0.00
	1.03
	1.01
	1.04
	0.90
	0.96
	0.91
	0.96
	1.00
	0.97
	1.04

	SBP
	0.01
	0.02
	1.00
	1.00
	1.00
	0.58
	0.76
	0.58
	0.76
	1.00
	1.00
	1.00

	DBP
	0.02
	0.04
	1.00
	0.99
	1.00
	0.07
	0.30
	0.07
	0.31
	1.01
	1.00
	1.01

	Consciousness
	0.00
	0.00
	0.43
	0.35
	0.53
	0.98
	0.99
	0.98
	0.99
	1.01
	0.36
	2.45

	Barrel_chest
	0.35
	0.47
	1.04
	0.96
	1.12
	0.90
	0.96
	0.90
	0.96
	0.99
	0.84
	1.17

	Hyperresonance
	0.41
	0.52
	1.04
	0.95
	1.13
	0.17
	0.41
	0.17
	0.41
	0.88
	0.74
	1.05

	Rhonchi
	0.62
	0.70
	1.02
	0.95
	1.09
	0.28
	0.53
	0.28
	0.53
	0.93
	0.81
	1.06

	Moist_crackles
	0.00
	0.00
	1.14
	1.07
	1.22
	0.36
	0.58
	0.36
	0.58
	0.94
	0.82
	1.07

	Af_rhythm
	0.00
	0.00
	1.33
	1.16
	1.54
	0.70
	0.83
	0.70
	0.83
	1.15
	0.58
	2.47

	Increased_P2
	0.13
	0.20
	0.82
	0.64
	1.06
	0.90
	0.96
	0.90
	0.96
	0.93
	0.29
	3.12

	Smoking_year
	0.27
	0.38
	1.00
	1.00
	1.00
	0.98
	0.99
	0.98
	0.99
	1.00
	1.00
	1.00

	Smoking_pack
	0.66
	0.73
	1.01
	0.96
	1.06
	0.83
	0.96
	0.82
	0.95
	0.99
	0.90
	1.09

	Quitting_smoking_year
	0.00
	0.00
	1.01
	1.01
	1.02
	0.43
	0.67
	0.43
	0.65
	1.00
	0.99
	1.01

	Alb
	0.00
	0.00
	0.98
	0.97
	0.99
	0.13
	0.41
	0.13
	0.40
	1.01
	1.00
	1.03

	ALT
	0.72
	0.77
	1.00
	1.00
	1.00
	0.62
	0.79
	0.60
	0.76
	1.00
	1.00
	1.00

	APTT
	0.00
	0.00
	1.01
	1.01
	1.02
	0.44
	0.67
	0.43
	0.65
	0.99
	0.98
	1.01

	AST
	0.62
	0.70
	1.00
	1.00
	1.00
	0.31
	0.54
	0.29
	0.53
	1.00
	1.00
	1.00

	BASO_count
	0.01
	0.02
	0.17
	0.04
	0.63
	0.29
	0.54
	0.31
	0.55
	4.39
	0.28
	70.05

	BASO_percent
	0.00
	0.00
	0.84
	0.78
	0.91
	0.57
	0.76
	0.57
	0.75
	1.05
	0.89
	1.23

	Ca_ion
	0.00
	0.00
	1.24
	1.16
	1.33
	0.03
	0.21
	0.03
	0.22
	0.86
	0.74
	0.99

	Cl_ion
	0.00
	0.00
	0.99
	0.99
	1.00
	0.49
	0.69
	0.49
	0.68
	1.00
	0.99
	1.01

	CRE
	0.00
	0.00
	1.00
	1.00
	1.00
	0.16
	0.41
	0.16
	0.41
	1.00
	1.00
	1.00

	DBIL
	0.00
	0.00
	1.02
	1.01
	1.03
	0.13
	0.41
	0.10
	0.36
	1.02
	0.99
	1.05

	DD
	0.52
	0.60
	1.01
	0.98
	1.03
	0.49
	0.69
	0.47
	0.67
	0.98
	0.94
	1.03

	EOS_count
	0.00
	0.00
	0.81
	0.73
	0.90
	0.01
	0.15
	0.01
	0.16
	1.32
	1.07
	1.64

	EOS_percent
	0.00
	0.00
	0.98
	0.97
	0.98
	0.01
	0.14
	0.01
	0.16
	1.03
	1.01
	1.04

	FIB_C
	0.03
	0.06
	1.03
	1.00
	1.05
	0.90
	0.96
	0.90
	0.96
	1.00
	0.95
	1.04

	GLU
	0.00
	0.00
	1.02
	1.01
	1.03
	0.23
	0.50
	0.23
	0.50
	0.99
	0.96
	1.01

	HCT
	0.15
	0.23
	1.00
	1.00
	1.00
	0.27
	0.53
	0.26
	0.53
	1.00
	1.00
	1.01

	HGB
	0.00
	0.00
	1.00
	0.99
	1.00
	0.03
	0.21
	0.03
	0.22
	1.00
	1.00
	1.01

	INR
	0.32
	0.43
	0.96
	0.87
	1.06
	0.48
	0.69
	0.47
	0.67
	1.23
	0.70
	2.17

	K_ion
	0.00
	0.00
	1.21
	1.13
	1.28
	0.05
	0.27
	0.06
	0.28
	0.87
	0.76
	1.00

	LYMPH_count
	0.00
	0.00
	0.82
	0.78
	0.85
	0.00
	0.10
	0.00
	0.10
	1.16
	1.06
	1.27

	LYMPH_percent
	0.00
	0.00
	0.98
	0.98
	0.99
	0.02
	0.21
	0.02
	0.22
	1.01
	1.00
	1.01

	MCH
	0.01
	0.03
	0.98
	0.97
	1.00
	0.13
	0.41
	0.14
	0.41
	1.02
	0.99
	1.06

	MCHC
	0.01
	0.02
	1.00
	1.00
	1.00
	0.03
	0.21
	0.02
	0.22
	1.00
	1.00
	1.00

	MCV
	0.86
	0.89
	1.00
	0.99
	1.01
	0.68
	0.83
	0.68
	0.83
	1.00
	0.99
	1.01

	MONO_count
	0.30
	0.42
	1.06
	0.95
	1.20
	0.03
	0.21
	0.03
	0.22
	1.30
	1.03
	1.66

	MONO_percent
	0.00
	0.00
	0.98
	0.97
	0.99
	0.08
	0.32
	0.09
	0.35
	1.02
	1.00
	1.04

	MPV
	0.70
	0.77
	0.99
	0.96
	1.03
	0.28
	0.53
	0.28
	0.53
	0.96
	0.90
	1.03

	Na_ion
	0.48
	0.59
	1.00
	1.00
	1.01
	0.26
	0.53
	0.27
	0.53
	0.99
	0.98
	1.01

	NEUT_count
	0.00
	0.00
	1.04
	1.03
	1.05
	0.82
	0.96
	0.81
	0.95
	1.00
	0.98
	1.02

	NEUT_percent
	0.00
	0.00
	1.01
	1.01
	1.02
	0.01
	0.15
	0.01
	0.16
	0.99
	0.99
	1.00

	PCT
	0.04
	0.07
	0.64
	0.42
	0.96
	0.07
	0.30
	0.08
	0.34
	2.17
	0.93
	5.06

	PDW
	0.90
	0.92
	1.00
	0.99
	1.01
	0.90
	0.96
	0.90
	0.96
	1.00
	0.97
	1.02

	PLT
	0.05
	0.09
	1.00
	1.00
	1.00
	0.05
	0.27
	0.06
	0.28
	1.00
	1.00
	1.00

	PT
	0.27
	0.38
	1.00
	0.99
	1.00
	0.60
	0.77
	0.60
	0.76
	1.01
	0.96
	1.07

	PTA
	0.01
	0.02
	1.00
	1.00
	1.00
	0.35
	0.58
	0.35
	0.58
	1.00
	1.00
	1.01

	RBC
	0.00
	0.00
	0.91
	0.87
	0.95
	0.15
	0.41
	0.16
	0.41
	1.07
	0.98
	1.17

	RDW_CV
	0.00
	0.00
	1.05
	1.03
	1.07
	0.14
	0.41
	0.13
	0.40
	0.96
	0.92
	1.01

	RDW_SD
	0.00
	0.00
	1.01
	1.01
	1.02
	0.07
	0.30
	0.06
	0.28
	0.99
	0.97
	1.00

	TBIL
	0.08
	0.13
	1.00
	0.99
	1.00
	0.03
	0.21
	0.03
	0.22
	1.01
	1.00
	1.02

	TP
	0.00
	0.00
	0.99
	0.99
	1.00
	0.14
	0.41
	0.15
	0.41
	1.01
	1.00
	1.02

	TT
	0.25
	0.37
	1.00
	0.99
	1.00
	0.01
	0.14
	0.01
	0.14
	0.96
	0.94
	0.99

	UREA
	0.00
	0.00
	1.03
	1.02
	1.04
	0.07
	0.30
	0.08
	0.33
	0.98
	0.95
	1.00

	WBC
	0.00
	0.00
	1.02
	1.01
	1.03
	0.51
	0.70
	0.50
	0.69
	1.01
	0.99
	1.03

	DM
	0.00
	0.00
	1.32
	1.21
	1.43
	0.15
	0.41
	0.15
	0.41
	0.88
	0.73
	1.05




Table S3 Sensitivity Analysis
	
	Origin
results
	Base model
results
	Excluding early
deaths results
	CVD status
redefinition results

	CVD group OS1 model
	
	
	
	

	Beijing Training cohort
	0.764
(0.705~0.817)
	0.626
(0.550~0.692)
	0.760
(0.687~0.812)
	0.766
(0.699~0.813)

	Beijing Test cohort
	0.742
(0.677~0.798)
	0.617
(0.517~0.705)
	0.739
(0.67~0.802)
	0.725
(0.658~0.792)

	Jilin Validation cohort
	0.700
(0.611~0.773)
	0.632
(0.550~0.710)
	0.660
(0.576~0.749)
	0.682
(0.603~0.747)

	Non-CVD group OS1 model
	
	
	
	

	Beijing Training cohort
	0.733
(0.577~0.846)
	0.690
(0.523~0.811)
	0.733
(0.577~0.846)
	0.753
(0.506~0.921)

	Beijing Test cohort
	0.714
(0.565~0.840)
	0.648
(0.506~0.792)
	0.724
(0.553~0.847)
	0.605
(0.319~0.818)

	Jilin Validation cohort
	0.662
(0.565~0.744)
	0.667
(0.571~0.763)
	0.656
(0.537~0.766)
	0.688
(0.585~0.791)

	CVD group OS2 model
	
	
	
	

	Beijing Training cohort
	0.725
(0.649~0.779)
	0.552
(0.467~0.620)
	0.721
(0.653~0.775)
	0.739
(0.668~0.795)

	Beijing Test cohort
	0.702
(0.597~0.785)
	0.597
(0.457~0.698)
	0.689
(0.591~0.779)
	0.709
(0.607~0.781)

	Jilin Validation cohort
	0.701
(0.622~0.766)
	0.604
(0.514~0.682)
	0.693
(0.592~0.778)
	0.676
(0.599~0.744)

	Non-CVD group OS2 model
	
	
	
	

	Beijing Training cohort
	0.770
(0.533~0.900)
	0.729
(0.512~0.882)
	0.770
(0.533~0.900)
	0.792
(0.281~0.972)

	Beijing Test cohort
	0.737
(0.514~0.897)
	0.675
(0.434~0.845)
	0.743
(0.436~0.911)
	0.699
(0.087~0.952)

	Jilin Validation cohort
	0.640
(0.533~0.743)
	0.658
(0.553~0.772)
	0.640
(0.490~0.761)
	0.681
(0.537~0.797)

	CVD group Hospitalization Duration model
	
	
	
	

	Beijing Training cohort
	0.071
(0.046~0.101)
	0.009
(-0.003~0.019)
	0.072
(0.048~0.103)
	0.058
(0.035~0.086)

	Beijing Test cohort
	0.051
(0.022~0.103)
	-0.002
(-0.017~0.021)
	0.051
(0.022~0.103)
	0.058
(0.034~0.097)

	Jilin Validation cohort
	0.027
(-0.026~0.078)
	-0.005
(-0.043~0.02)
	0.039
(-0.015~0.092)
	0.020
(-0.025~0.076)

	Non-CVD group Hospitalization Duration model
	
	
	
	

	Beijing Training cohort
	0.044
(0.014~0.076)
	0.014
(0.000~0.045)
	0.044
(0.013~0.074)
	0.040
(0.003~0.092)

	Beijing Test cohort
	0.031
(-0.011~0.077)
	-0.006
(-0.046~0.030)
	0.032
(-0.011~0.077)
	-0.008
(-0.102~0.057)

	Jilin Validation cohort
	0.008
(-0.015~0.026)
	-0.003
(-0.018~0.012)
	0.011
(-0.013~0.031)
	-0.016
(-0.057~0.012)
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[bookmark: _Toc229485264]Supplementary materials and methods 1 Modeling pipeline
The modeling pipeline comprised the following steps:
1) Data Preparation: In the full cohort, variables with >10% missing values were excluded. Subsequently, only patients with complete data for the remaining variables were retained to avoid imputation bias (listwise deletion). The dataset of Beijing cohort was randomly split into a training (70%) and internal test (30%) cohorts.
2) Variable screening: In the training cohort, uni-variable Cox regression or negative binomial regression was performed. Variables with P < 0.05 were retained, adhering to the “10 events per variable” (EPV) guideline.
3) Variable Selection and Model Building: The Least Absolute Shrinkage and Selection Operator (LASSO) method, implemented via the “glmnet” package, 1was applied. Optimal λ was determined through 10-fold cross-validation. Variables with non-zero coefficients at the optimal λ formed the final model.
4) Risk score calculation and internal validation: Risk scores were calculated as the linear combination of LASSO coefficients and normalized variable values. Discriminative ability was quantified by Harrell's Concordance Index (C-index) or McFadden pseudo-R2 in training and internal test cohorts. The training cohort’s median risk score stratified patients into high- and low-risk groups. Kaplan-Meier curve and log-rank test were used to compare OS1 and OS2. Wilcox test was used to compare hospitalization duration.
5) External validation: Normalization parameters derived from the Beijing cohort were applied to the Jilin cohort, using the same risk score formula (Beijing LASSO coefficients). Discrimination was evaluated via C-index or McFadden pseudo-R2. For risk stratification, the same cutoff from the training set of Beijing cohort was used in the Jilin cohort. Kaplan-Meier curve and log-rank test were used to compare OS1 and OS2. Wilcox test was used to compare hospitalization duration.
[bookmark: _Toc229485265]Supplementary materials and methods 2 OS2 Model
For OS2, prognostic models were developed separately for the CVD and non-CVD groups using the same LASSO-Cox approach.
In the CVD group, the model incorporated 8 variables achieving good discrimination in the Beijing cohort (C-index: 0.725 in training with N=228 and event=78, 0.702 in test with N=99 and event=43). The risk score was calculated as follows:
Risk score = (1.081 × DBIL) + (1.005 × UREA) + (0.462 × MPV) + (0.359 × DD) + (−0.372 × DBP) + (−0.372 × Inhalation) + (−0.396 × Cl_ion) + (−0.944 × PTA).
In the non-CVD group, the model included 2 variables, with C-index: 0.770 in training with N=118 and event=18, 0.737 in test with N=52 and event=13. The risk score was calculated as follows:
Risk score = (3.536 × Age) + (2.265 × DBIL).
Both models successfully stratified patients into high-risk and low-risk groups in the Beijing cohort. However, external validation in the Jilin cohort was limited, likely due to the inherent recall bias associated with OS2, which relies on patient-reported symptom onset. Detailed model coefficients, risk score distributions, Kaplan-Meier curves, calibration analysis and decision curve analysis are presented in Figure S4 to S7.
[bookmark: _Toc229485266]Supplementary materials and methods 3 Hospitalization Duration Model
For Hospitalization Duration, prognostic models were developed separately for the CVD and non-CVD groups using the LASSO-negative binomial regression approach.
The CVD group hospitalization model identified 20 predictors. The risk score was calculated as follows:
Risk score = 2.272 + (0.422 × NEUT_percent) + (0.368 × Carbapenem_1year) + (0.363 × T) + (0.289 × Age) + (0.244 × HCT) + (0.238 × Beta_lactam_Compound_1year) + (0.201 × Ca_ion) + (0.185 × CRE) + (0.157 × Seretide_GB_1year) + (0.143 × DM) + (0.075 × Quinolone_1year) + (0.075 × oxygen_therapy) + (0.065 × K_ion) + (0.030 × Fever) + (-0.121 × HGB) + (-0.135 × Cl_ion) + (-0.229 × Alb) + (-0.257 × LYMPH_count) + (-0.263 × Consciousness) + (-0.338 × MCHC).
The McFadden pseudo-R2 were 0.071, 0.051, and 0.027 in the training (N=228), test (N=99), and external validation (N=355) cohorts, respectively.
The non-CVD group hospitalization model identified 9 predictors. The risk score was calculated as follows: 
Risk score = 1.912 + (0.474 × Age) + (0.342 × NEUT_count) + (0.328 × NIMV) + (0.299 × Quitting_smoking_year) + (0.102 × DM) + (0.086 × Antibiotics) + (0.037 × Fever) + (-0.040 × HGB) + (-0.186 × MPV).
[bookmark: _GoBack]The McFadden pseudo-R2 were 0.044, 0.031, and 0.008 in the training (N=118), test (N=52), and external validation (N=237) cohorts, respectively.
Detailed model coefficients, risk score distributions, calibration analysis and decision curve analysis are presented in Figure S8 to S11.
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