SUPPLEMENTAL MATERIAL
Table S1
International Classification of Diseases (Ninth and Tenth Revisions) Clinical Modification (ICD-9-CM and ICD-10-CM) codes used to define comorbidities and clinical outcomes.
	Disease
	ICD-9-CM Codes 
	ICD-10-CM Codes
	Diagnosis definition

	Diabetes mellitus
	250
	E08-E13
	Outpatient department ≥2

	Hypertension
	401 -405
	I10-I15, N262
	Outpatient department ≥2

	Dyslipidemia
	272
	E77, E780, E781, E782, E783, E784, E785, E786, E881, E753, E755, E882, E756, E789, E7521, E7522, E7524, E7130, E7879, E7881, E7889, E8889, E7870
	Outpatient department ≥2

	Acute Myocardial infarction 
	410
	I21-I23
	Discharge

	Congestive heart failure
	428
	I11.0, I13.0, I13.2, I42.0, I50, I50.1, I50.9
	Discharge

	Ischemic stroke 
	433, 434, 436
	I63, I64
	Discharge

	Deep vein thrombosis
	452, 453
	I81,I82,I82.20, I82.40, I82.80,I82.90.
	Discharge

	Pulmonary embolism
	4151x
	I26,I260,I2601,I2690,I2699
	Discharge

	Cardiovascular death
	390-398, 410-414, 420-429
	I01, I02.0, I05-I09, I20-I25, I27, I30-I52
	The primary diagnosis during hospitalization or in emergency rooms within three months before death date.


[bookmark: _Hlk134885862]Noted: ICD-9-CM codes were used during 2000–2015, and ICD-10-CM codes were used after 2016.




1
Supplemental Figure Legends

Supplemental Figures I to VI: Subgroup Analysis of Hazard Ratios for the Risks of Specific Outcomes in Cancer Patients Treated with Immune Checkpoint Inhibitor (ICI) versus Non-ICI, after Propensity Score Matching.

The supplemental figures provide subgroup analyses of hazard ratios for the following outcomes:
Supplemental Figure I: Cardiac death
Supplemental Figure II: Non-fatal myocardial infarction
Supplemental Figure III: Non-fatal stroke
Supplemental Figure IV: Hospitalization for heart failure 
Supplemental Figure V: Deep vein thrombosis
Supplemental Figure VI: Pulmonary embolism

The subgroup analysis revealed that patients without head and neck cancer who were treated with ICI had a lower risk of cardiac death compared to those with head and neck cancer (p interaction = 0.0107; see Supplemental Figure I). Additionally, patients with diabetes who received ICI treatment had a reduced risk of non-fatal stroke compared to those without diabetes (p interaction = 0.0239; see Supplemental Figure III). Overall, the subgroup analysis consistently showed similar results for non-fatal myocardial infarction, deep vein thrombosis, and pulmonary embolism when comparing ICI versus non-ICI treatments across different patient demographics, including gender, diabetes status, chronic kidney failure, and various cancer types such as lung cancer, hepatobiliary cancer, head and neck cancer, and hematologic malignancy (refer to Supplemental Figures II, IV, V, and VI).

Abbreviations: CKD = chronic kidney disease; DM = diabetes mellitus; ICI = immune checkpoint inhibitor 
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Variables

Incidence rate (per 100 pys)

i f heckpoi SHR (95%C1) pvalue P interaction
therapy inhibitor therapy
Gender
Male 016 018 —_— 0.90 (0.37 - 2.22) 08191 08832
Female 014 018 0.80(0.22 - 2.97) 07383
oM
DM (+) 034 042 —_— 0.81(0.28 - 2.31) 0.6867 07942
DM () 010 011 —_— 0.98 (0.34 - 2.79) 09702
KD
KD (+) 0.20 041 —— 0.50 (0.15 - 1.65) 02520 02280
D () 014 011 1.29 (0.48 - 3.46) 06142
017 0.06 2.96(0.31- 28.43) 0.3478 02482
015 021 —— 0.72(0.32 - 1.61) 04214
012 013 0.97(0.14 - 6.87) 09763 09031
Hepatobiliary cancer (-) 016 019 —_— 0.85 (0.38 - 1.90) 0.6959
Head and Neck cancer
Head and Neck cancer (+) 0.00 007 - - -
Head and Neck cancer (-) 018 020 —_— 0.92 (0.43 - 1.95) 0.8196
Hematologic malignancy
Hematologic malignancy (+) 0.00 080 - - -
Hematologic malignancy (-) 015 017 —_— 0.92 (0.43 - 1.96) 08347
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Variables

Incidence rate (per 100 pys)

i f heckpoi SHR (95%C1) pvalue P interaction
therapy inhibitor therapy
Gender
Male 025 045 —_— 0.56 (0.29 - 1.07) 0.0804 0.8007
Female 032 0.50 —_— 0.64(0.28 - 1.48) 0.2961
oM
DM (+) 0.06 074 -— 0.08 (0.01 - 0.58) 00127 0.0239
DM () 033 038 —_— 0.86 (0.49 - 1.53) 0.6074.
KD
KD (+) 0.41 072 —_— 057 (0.24 - 1.35) 01978 09170
D () 023 039 e 0.60(0.32 - 1.14) 01163
029 084 —_—— 0.35 (0.13 - 0.96) 00422 02264
027 037 —_— 0.72(0.39 - 1.32) 0.2907
025 058 —_— 0.43(0.13 - 1.38) 0.1560 05500
Hepatobiliary cancer (-) 028 044 —_— 0.64(0.36 - 1.13) 01229
Head and Neck cancer
Head and Neck cancer (+) 0.00 037 - - -
Head and Neck cancer (-) 032 048 —_— 0.67(0.39 - 1.13) 0.1304
Hematologic malignancy
Hematologic malignancy (+) 0.00 0.00 - - -
Hematologic malignancy (-) 027 047 —_— 0.58 (0.35 - 0.98) 0.0405
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Variables

Incidence rate (per 100 pys)

i f heckpoi SHR (95%C1) pvalue P interaction
therapy inhibitor therapy
Gender
Male 034 028 — 119 (061 - 2.32) 0.6028 0.1864
Female 028 050 = 057 (0.24 - 1.36) 0.2065
oM
DM (+) 062 0.90 —_—— 0.70 (0.3 - 1.48) 0.3479 03034
DM () 024 0.20 —_—— 1.21(0.58 - 2.52) 0.6091
KD
KD (+) 0.67 083 —_—— 0.81(0.39 - 1.68) 05700 06831
D () 022 021 —_—— 1.01(0.48 - 2.11) 0.9894
035 047 —_— 0.74(0.26 - 2.12) 05724 06673
031 033 —_— 0.96 (053 - 1.75) 0.8995
031 045 —_— 070 (0.22 - 2.19) 05337 06157
Hepatobiliary cancer (-) 032 033 —_— 097 (0.54 - 1.73) 09078
Head and Neck cancer
Head and Neck cancer (+) 048 015 3.27(0.67 - 16.03) 01446 00847
Head and Neck cancer (-) 029 039 —_—— 0.74(0.42 - 1.30) 0.2971
Hematologic malignancy
Hematologic malignancy (+) 0.00 0.00 - - -
Hematologic malignancy (-) 032 036 —_— 0.90 (053 - 1.51) 06816
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Variables

Incidence rate (per 100 pys)

i f heckpoi SHR (95%C1) pvalue P interaction
therapy inhibitor therapy
Gender
Male 076 072 1.06 (0.69 - 1.64) 0.7893 01745
Female 032 057 0.56 (0.25 - 1.27) 01627
oM
DM (+) 063 090 0.70 (0.3 - 1.49) 0.3552 04119
DM () 061 0.60 1.01 (065 - 1.57) 0.9645
KD
KD (+) 051 045 111 (045 - 2.73) 08183 0.6429
D () 0.64 073 0.88 (0.58 - 1.34) 0.5440
012 053 0.22 (0.05 - 1.00) 0.0505 0.0500
074 071 1.06 (0.71 - 1.57) 07916
247 244 1.03 (0.65 - 1.64) 09016 0.3856
Hepatobiliary cancer (-) 022 030 0.72(0.37 - 1.39) 03278
Head and Neck cancer
Head and Neck cancer (+) 0.08 015 0.54(0.05 - 5.92) 06130 0.6672
Head and Neck cancer (-) 071 077 0.92 (063 - 1.35) 0.6659
Hematologic malignancy
Hematologic malignancy (+) 0.00 0.00 - - -
Hematologic malignancy (-) 062 0.68 0.91(0.62 - 1.33) 06241
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Variables

Incidence rate (per 100 pys)

i f heckpoi SHR (95%C1) pvalue P interaction
therapy inhibitor therapy
Gender
Male 025 012 2.01(0.81-4.97) 01320 03487
Female 021 021 — 1.00(0.32 - 3.10) 0.9966
oM
DM (+) 022 021 1.08(0.27 - 4.31) 09113 05607
DM () 024 014 1.75 (0.7 - 3.95) 0.1806
KD
KD (+) 0.20 015 1.33(0.30 - 5.92) 0.7102 08240
D () 025 015 —_— 1.61(0.73 - 3.54) 0.2382
053 029 1.79 (0.60 - 5.33) 02959 07231
016 012 —_— 1.38 (0.56 - 3.44) 0.4852
019 026 0.73 (0.16 - 3.24) 06744 02645
Hepatobiliary cancer (-) 025 013 1.91(0.85 - 4.28) 01163
Head and Neck cancer
Head and Neck cancer (+) 0.00 0.00 - - -
Head and Neck cancer (-) 028 018 —_— 1.52 (0.76 - 3.06) 0.2374
Hematologic malignancy
Hematologic malignancy (+) 0.00 080 - - -
Hematologic malignancy (-) 024 014 —_— 1.66 (0.81 - 3.40) 0.1640
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Incidence rate (per 100 pys)
Variables inhibi

i f heckpoi SHR (95%C1) pvalue P interaction
therapy inhibitor therapy
Gender
Male 027 034 —_— 0.79 (0.40 - 1.55) 04931 03123
Female 018 0.42 —_—— 0.42(0.15 - 1.18) 00994
oM
DM (+) 022 057 —_—— 039 (0.12 - 1.23) 0.1076 03012
DM () 024 030 —_— 0.78 (0.41 - 1.51) 0.4665
KD
KD (+) 0.30 0.83 —— 037 (0.14 - 0.94) 0.0367 01224
D () 022 023 —_—— 0.94(0.45 - 1.94) 0.8612
012 0.06 1.97(0.18 - 21.69) 05785 03452
027 0.44 —_—— 0.60 (0.34 - 1.08) 0.0880
025 058 —_—— 0.43 (0.13 - 1.39) 0.1569 0.4300
Hepatobiliary cancer (-) 023 032 —_—— 0.73(0.39 - 1.40) 03444
Head and Neck cancer
Head and Neck cancer (+) 065 022 2.91(0.78 - 10.82) 01116 00107
Head and Neck cancer (-) 017 039 —— 0.42(0.21 - 0.83) 0.0122
Hematologic malignancy
Hematologic malignancy (+) 0.00 0.00 - - -
Hematologic malignancy (-) 024 037 —— 0.64(0.37 - 1.12) 0.1203
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