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Supplementary Methods. Ascertainment of covariates in analyses.
[bookmark: _Hlk99448515]The covariates in the analyses included the following: age (continuous; years), sex (categorical; men and women), household income (categorical; 1st, 2nd, 3rd, and 4th quartile), body mass index (BMI; continuous; kg/m2), systolic blood pressure (SBP; continuous; mmHg), fasting serum glucose (FSG; continuous; mg/dL), total cholesterol (TC; continuous; mg/dL), proteinuria (categorical; -, ±, +1, +2 , +3 , and +4 ), estimated glomerular filtration rate (eGFR; continuous; mL/min/1.73 m2), smoking status (categorical; never smoker, past smoker, and current smoker), alcohol intake (categorical; 0, 1, 2, 3, 4, 5, 6, and 7 times per week), moderate-intensity physical activity (categorical; 0, 1, 2, 3, 4, 5, 6, and 7 times per week), Charlson comorbidity index (CCI; continuous), acid suppressants use (categorical; none, 1–30 days, 31–90 days, and ≥ 91 days), aspirin use (categorical; none, 1–30 days, 31–90 days, and ≥ 91 days), angiotensin-converting enzyme inhibitor use (ACE inhibitors; categorical; none, 1–30 days, 31–90 days, and ≥ 91 days), angiotensin receptor blocker use (ARBs; categorical; none, 1–30 days, 31–90 days, and ≥ 91 days), diabetes (categorical; yes and no), chronic kidney disease (CKD; categorical; yes and no), hypertension (categorical; yes and no), kidney stones (categorical; yes and no), respiratory diseases (categorical; yes and no), urinary tract infections (UTI; categorical; yes and no), skin, soft tissue, bone, and joint infections (SSTBJ; categorical; yes and no), intra-abdominal infections (IAI; categorical; yes and no), intestinal infectious diseases (categorical; yes and no), and other infectious diseases (categorical; yes and no). 

Supplementary Table 1. Examples of antibiotics for each class based on the World Health Organization Anatomical Therapeutic Chemical (WHO ATC) guidelines.
	Antibiotics class
	Types of antibiotics for each class

	Macrolide
	Erythromycin, spiramycin, midecamycin, oleandomycin, roxithromycin, josamycin, troleandomycin, clarithromycin, azithromycin, miocamycin, rokitamycin, dirithromycin, flurithromycin, telithromycin, solithromycin

	Penicillin
	Ampicillin, pivamicillin, carbenicillin, amoxicillin, amoxicillin and clavulanate, azlocillin, mezlocillin, mecillinam, piperacillin, ticarcillin, metampicillin, talampicillin, dicloxacillin, oxacillin

	Cephalosporin
	Cefalexin, cefaloridine, cefalotin, cefazolin, cefatrizine, ceftezole, cefoxitin, cefotetan, cefonicid, cefotaxime, ceftazidime, ceftriaxone, cefmenoxime, cefdinir, cefteram, cefepime, cefpirome, cefaclor, cefuroxime

	Fluoroquinolone
	Ofloxacin, ciprofloxacin, pefloxacin, enoxacin, temafloxacin, norfloxacin, levofloxacin, moxifloxacin, gemifloxacin, gatifloxacin, sitafloxacin

	Sulfonamide
	Sulfaisodimidine, sulfamethizole, sulfadimidine, sulfapyridine, sulfafurazole, sulfanilamide, sulfathiazole, sulfathiourea, sulfamethoxazole and trimethoprim, sulfadiazine, sulfasalazine, sulfamoxole

	Lincosamide
	Clindamycin, lincomycin

	Tetracycline
	Doxycycline, tetracycline

	Vancomycin
	Vancomycin

	Carbapenem
	Meropenem, ertapenem

	Monobactam
	Aztreonam, carumonam

	Linezolid
	Linezolid





Supplementary Table 2. Representative sources of infection according to the ICD-10 codes, mainly categorized by systems.
	Infectious diseases
	ICD-10 codes

	Respiratory diseases
	

	Acute upper respiratory infections
	J00, J01, J02, J03, J04, J05, J06

	Pneumonia & influenza
	J09, J10, J11, J12, J13, J14, J15, J16, J17, J18

	Chronic bronchitis
	J41, J42

	Urinary tract infections
	

	Cystitis
	N30

	Acute pyelonephritis
	N10

	Urethritis
	N34, N37

	Skin, soft tissue, bone and joint infections
	

	Cellulitis
	L03

	Erysipelas
	A46

	Impetigo
	L01

	Folliculitis
	L66.2, L66.4

	Furuncle & carbuncle
	L02

	Osteomyelitis
	M86

	Synovitis
	M65, M67, M68, M70

	Intra-abdominal infections
	

	Cholecystitis & cholangitis
	K80, K81, K83

	Appendicitis
	K35, K36, K37

	Diverticulitis
	K57

	Peritonitis
	K65

	Pancreatitis
	K85

	Intestinal infectious diseases
	A00, A01, A02, A03, A04, A05, A06, A07, A08, A09

	Others
	

	Acute/chronic otitis media
	H65, H66

	Sepsis
	A40, A41

	Central nervous system infection
	A81, A89







Supplementary Table 3. Descriptive characteristics of the study population and associated covariates.
	Characteristics
	Cumulative days of antibiotics prescribed during 5 years before January 1, 2011

	
	None
	1–14 days
	15–59 days
	60–179 days
	180–364 days
	≥ 365 days

	Number of participants
	435,517
	1,333,414
	2,101,274
	2,417,283
	1,509,891
	2,508,825

	Kidney cancer events
	507
	1,675
	2,827
	3,507
	2,372
	4,030

	Acid suppressants use, n (%)
	
	
	
	
	
	

	None
	226,824 (52.08)
	387,599 (29.07)
	340,738 (16.22)
	222,045 (9.19)
	83,321 (5.52)
	74,681 (2.98)

	1–30 days
	115,457 (26.51)
	471,234 (35.34)
	664,373 (31.62)
	573,712 (23.73)
	254,624 (16.86)
	240,040 (9.57)

	31–90 days
	33,801 (7.76)
	164,940 (12.37)
	335,584 (15.97)
	393,387 (16.27)
	208,966 (13.84)
	220,497 (8.79)

	≥ 91 days
	59,435 (13.65)
	309,641 (23.22)
	760,579 (36.20)
	1,228,139 (50.81)
	962,980 (63.78)
	1,973,607 (78.67)

	Aspirin use, n (%)
	
	
	
	
	
	

	None
	394,624 (90.61)
	1,169,327 (87.69)
	1,781,962 (84.80)
	1,973,188 (81.63)
	1,188,128 (78.69)
	1,854,217 (73.91)

	1–30 days
	6,344 (1.46)
	29,218 (2.19)
	60,305 (2.87)
	84,523 (3.50)
	61,869 (4.10)
	121,132 (4.83)

	31–90 days
	1,917 (0.44)
	7,270 (0.55)
	14,154 (0.67)
	20,494 (0.85)
	15,292 (1.01)
	31,608 (1.26)

	≥ 91 days
	32,632 (7.49)
	127,599 (9.57)
	244,853 (11.65)
	339,078 (14.03)
	244,602 (16.20)
	501,868 (20.00)

	Angiotensin-converting enzyme inhibitors use, n (%)
	
	
	
	
	
	

	None
	423,027 (97.13)
	1,288,026 (96.6)
	2,017,577 (96.02)
	2,306,087 (95.40)
	1,430,497 (94.74)
	2,347,653 (93.58)

	1–30 days
	1,968 (0.45)
	6,897 (0.52)
	13,118 (0.62)
	17,308 (0.72)
	12,526 (0.83)
	26,143 (1.04)

	31–90 days
	733 (0.17)
	2,831 (0.21)
	5,267 (0.25)
	7,122 (0.29)
	5,166 (0.34)
	10,779 (0.43)

	≥ 91 days
	9,789 (2.25)
	35,660 (2.67)
	65,312 (3.11)
	86,766 (3.59)
	61,702 (4.09)
	124,250 (4.95)

	Angiotensin receptor blockers use, n (%)
	
	
	
	
	
	

	None
	386,731 (88.80)
	1,158,113 (86.85)
	1,785,262 (84.96)
	2,005,593 (82.97)
	1,224,961 (81.13)
	1,954,198 (77.89)

	1–30 days
	5,625 (1.29)
	18,624 (1.40)
	31,933 (1.52)
	39,727 (1.64)
	26,885 (1.78)
	51,207 (2.04)

	31–90 days
	2,316 (0.53)
	7,517 (0.56)
	12,764 (0.61)
	16,130 (0.67)
	10,820 (0.72)
	20,196 (0.80)

	≥ 91 days
	40,845 (9.38)
	149,160 (11.19)
	271,315 (12.91)
	355,833 (14.72)
	247,225 (16.37)
	483,224 (19.26)

	Diabetes, n (%)
	
	
	
	
	
	

	No
	408,069 (93.70)
	1,228,798 (92.15)
	1,899,883 (90.42)
	2,136,927 (88.40)
	1,306,120 (86.50)
	2,087,704 (83.21)

	Yes
	27,448 (6.30)
	104,616 (7.85)
	201,391 (9.58)
	280,356 (11.60)
	203,771 (13.50)
	421,121 (16.79)

	Chronic kidney disease, n (%)
	
	
	
	
	
	

	No
	434,420 (99.75)
	1,329,806 (99.73)
	2,095,730 (99.74)
	2,410,385 (99.71)
	1,505,110 (99.68)
	2,498,665 (99.6)

	Yes
	1,097 (0.25)
	3,608 (0.27)
	5,544 (0.26)
	6,898 (0.29)
	4,781 (0.32)
	10,160 (0.4)

	Hypertension, n (%)
	
	
	
	
	
	

	No
	354,049 (81.29)
	1,051,939 (78.89)
	1,602,234 (76.25)
	1,772,880 (73.34)
	1,066,123 (70.61)
	1,652,053 (65.85)

	Yes
	81,468 (18.71)
	281,475 (21.11)
	499,040 (23.75)
	644,403 (26.66)
	443,768 (29.39)
	856,772 (34.15)

	Kidney stone, n (%)
	
	
	
	
	
	

	No
	431,607 (99.1)
	1,313,135 (98.48)
	2,056,146 (97.85)
	2,351,729 (97.29)
	1,460,874 (96.75)
	2,408,894 (96.02)

	Yes
	3,910 (0.9)
	20,279 (1.52)
	45,128 (2.15)
	65,554 (2.71)
	49,017 (3.25)
	99,931 (3.98)

	Infectious diseases
	
	
	
	
	
	

	Respiratory diseases, n (%)
	
	
	
	
	
	

	No
	208,479 (47.87)
	302,822 (22.71)
	241,958 (11.51)
	134,569 (5.57)
	41,865 (2.77)
	32,730 (1.30)

	Yes
	227,038 (52.13)
	1,030,592 (77.29)
	1,859,316 (88.49)
	2,282,714 (94.43)
	1,468,026 (97.23)
	2,476,095 (98.70)

	Urinary tract infections, n (%)
	
	
	
	
	
	

	No
	423,813 (97.31)
	1,232,883 (92.46)
	1,799,352 (85.63)
	1,898,170 (78.52)
	1,089,062 (72.13)
	1,584,994 (63.18)

	Yes
	11,704 (2.69)
	100,531 (7.54)
	301,922 (14.37)
	519,113 (21.48)
	420,829 (27.87)
	923,831 (36.82)

	Skin, soft tissue, bone, and joint infections, n (%)
	
	
	
	
	
	

	No
	388,889 (89.29)
	1,054,928 (79.11)
	1,463,428 (69.64)
	1,470,159 (60.82)
	807,197 (53.46)
	1,115,862 (44.48)

	Yes
	46,628 (10.71)
	278,486 (20.89)
	637,846 (30.36)
	947,124 (39.18)
	702,694 (46.54)
	1,392,963 (55.52)

	Intra-abdominal infections, n (%)
	
	
	
	
	
	

	No
	424,501 (97.47)
	1,286,014 (96.45)
	2,007,761 (95.55)
	2,287,741 (94.64)
	1,416,067 (93.79)
	2,321,124 (92.52)

	Yes
	11,016 (2.53)
	47,400 (3.55)
	93,513 (4.45)
	129,542 (5.36)
	93,824 (6.21)
	187,701 (7.48)

	Intestinal infectious diseases, n (%)
	
	
	
	
	
	

	No
	429,065 (98.52)
	1,284,282 (96.32)
	1,979,066 (94.18)
	2,220,262 (91.85)
	1,352,878 (89.6)
	2,154,096 (85.86)

	Yes
	6,452 (1.48)
	49,132 (3.68)
	122,208 (5.82)
	197,021 (8.15)
	157,013 (10.4)
	354,729 (14.14)

	Other infectious diseases, n (%)
	
	
	
	
	
	

	No
	430,161 (98.77)
	1,286,535 (96.48)
	1,967,693 (93.64)
	2,173,180 (89.9)
	1,295,816 (85.82)
	1,951,593 (77.79)

	Yes
	5,356 (1.23)
	46,879 (3.52)
	133,581 (6.36)
	244,103 (10.1)
	214,075 (14.18)
	557,232 (22.21)


n indicates number of participants; SD, standard deviation.



Supplementary Table 4. Sensitivity analysis of risk of kidney cancer according to cumulative days of antibiotics prescribed.
	
	Total
	Event
	Cumulative days of antibiotics prescribed during 5 years before January 1, 2011
	

	
	
	
	None
	1–14 days
	15–59 days
	60–179 days
	180–364 days
	≥ 365 days
	Ptrend

	Wash-out period
	
	
	
	
	
	
	
	
	

	1-year wash-out
	10,270,917
	14,242
	1.00 (ref)
	1.07 (0.96–1.18)
	1.12 (1.02–1.24)
	1.18 (1.07–1.30)
	1.25 (1.13–1.38)
	1.22 (1.11–1.35)
	<0.001

	3-year wash-out
	10,146,985
	12,334
	1.00 (ref)
	1.07 (0.96–1.20)
	1.13 (1.01–1.25)
	1.19 (1.07–1.32)
	1.27 (1.14–1.41)
	1.22 (1.10–1.36)
	<0.001

	5-year wash-out
	9,988,765
	9,567
	1.00 (ref)
	1.07 (0.95–1.21)
	1.11 (0.98–1.25)
	1.20 (1.06–1.35)
	1.26 (1.12–1.43)
	1.21 (1.08–1.37)
	<0.001

	
	
	
	
	
	
	
	
	
	

	1-year wash-out
	9,836,642
	13,752
	
	1.00 (ref.)
	1.05 (0.98–1.11)
	1.09 (1.03–1.16)
	1.15 (1.07–1.23)
	1.12 (1.05–1.19)
	<0.001

	3-year wash-out
	9,717,108
	11,910
	
	1.00 (ref.)
	1.04 (0.97–1.11)
	1.09 (1.02–1.16)
	1.15 (1.07–1.24)
	1.11 (1.03–1.19)
	<0.001

	5-year wash-out
	9,564,448
	9,236
	
	1.00 (ref.)
	1.02 (0.95–1.10)
	1.10 (1.02–1.18)
	1.14 (1.05–1.24)
	1.09 (1.01–1.18)
	0.007

	Exclusion
	
	
	
	
	
	
	
	
	

	Diagnosis of diabetes, CKD, hypertension, or kidney stones before the index date

	
	6,671,075
	6,957
	1.00 (ref)
	1.20 (1.05–1.37)
	1.24 (1.09–1.41)
	1.29 (1.13–1.47)
	1.42 (1.24–1.63)
	1.37 (1.20–1.57)
	<0.001

	
	6,336,662
	6,676
	
	1.00 (ref)
	1.02 (0.94–1.11)
	1.05 (0.97–1.15)
	1.16 (1.05–1.27)
	1.11 (1.01–1.21)
	0.003

	Variation of the exposure period and follow-up period

	7-year exposure period (2004–2010)

	
	10,306,204
	14,918
	1.00 (ref)
	1.07 (0.97–1.19)
	1.14 (1.03–1.25)
	1.20 (1.09–1.32)
	1.27 (1.15–1.40)
	1.24 (1.12–1.36)
	<0.001

	
	9,870,687
	14,411
	
	1.00 (ref)
	1.05 (0.99–1.12)
	1.11 (1.04–1.18)
	1.16 (1.08–1.24)
	1.13 (1.06–1.20)
	<0.001


The aHRs were calculated using Cox proportional hazards regression after adjusting for age, sex, household income, body mass index, systolic blood pressure, fasting serum glucose, total cholesterol, proteinuria, eGFR, smoking status, drinking, physical activity, Charlson comorbidity index, acid suppressants use, aspirin use, ACE inhibitors use, ARBs use, diabetes, CKD, hypertension, and kidney stones. The estimates were based on fully adjusted models. (Reference: non-user group)
The aHRs were calculated using Cox proportional hazards regression after adjusting for age, sex, household income, body mass index, systolic blood pressure, fasting serum glucose, total cholesterol, proteinuria, eGFR, smoking status, drinking, physical activity, Charlson comorbidity index, acid suppressants use, aspirin use, ACE inhibitors use, ARBs use, diabetes, CKD, hypertension, kidney stones, and infectious diseases (respiratory diseases, urinary tract infections, skin, soft tissue, bone, and joint infections, intra-abdominal infections, intestinal infectious diseases, and others). Infectious diseases were adjusted for each of the six categories. The estimates were based on fully adjusted models. (Reference: 1–14 day prescription group)
aHR indicates adjusted hazard ratio; CI, confidence interval; and ref, reference; CKD, chronic kidney disease.

Supplementary Table 5. Risk of kidney cancer among individuals with exposure to a specific class of antibiotics compared with the antibiotic non-user group.
	Exposure variable
	Total
	Event
	Person-years
	aHR (95% CI)

	Macrolides
	
	
	
	

	Antibiotics non-user
	435,517
	507
	3,742,063
	1.00 (ref)

	User
	4,909,129
	7,504
	42,168,107
	1.19 (1.08–1.32)

	Penicillins (including ampicillin and amoxicillin)
	
	
	
	

	Antibiotics non-user
	435,517
	507
	3,742,063
	1.00 (ref)

	User
	7,963,958
	11,839
	68,463,867
	1.18 (1.08–1.30)

	Cephalosporins
	
	
	
	

	Antibiotics non-user
	435,517
	507
	3,742,063
	1.00 (ref)

	User
	7,842,609
	11,518
	67,367,583
	1.16 (1.06–1.27)

	Fluoroquinolones
	
	
	
	

	Antibiotics non-user
	435,517
	507
	3,742,063
	1.00 (ref)

	User
	6,533,068
	9,696
	55,999,455
	1.19 (1.08–1.31)

	Sulfonamides
	
	
	
	

	Antibiotics non-user
	435,517
	507
	3,742,063
	1.00 (ref)

	User
	545,171
	763
	4,679,646
	1.24 (1.07–1.44)

	Lincosamides
	
	
	
	

	Antibiotics non-user
	435,517
	507
	3,742,063
	1.00 (ref)

	User
	121,004
	180
	1,037,321
	1.17 (0.95–1.43)

	Tetracyclines
	
	
	
	

	Antibiotics non-user
	435,517
	507
	3,742,063
	1.00 (ref)

	User
	1,273,122
	1,871
	10,974,763
	1.18 (1.04–1.32)

	Vancomycin
	
	
	
	

	Antibiotics non-user
	435,517
	507
	3,742,063
	1.00 (ref)

	User
	239
	1
	1,829
	2.12 (0.29–15.27)


The aHRs were calculated using Cox proportional hazards regression after adjustments for age, sex, household income, body mass index, systolic blood pressure, fasting serum glucose, total cholesterol, proteinuria, eGFR, smoking status, drinking, physical activity, Charlson comorbidity index, acid suppressants use, aspirin use, ACE inhibitors use, ARBs use, diabetes, CKD, hypertension, and kidney stones. The estimates were based on fully adjusted models. 
Diagnosis of kidney cancer after the index date in the carbapenems user group, the monobactams user group, and the linezolid user group did not exist in the database.
aHR indicates adjusted hazard ratio; CI, confidence interval; ref., reference.

Supplementary Table 6. Risk of kidney cancer among individuals with exposure to only a single specific class of antibiotics compared with individuals in the antibiotic non-user group.
	Exposure variable
	Total
	Event
	Person-years
	aHR (95% CI)

	Macrolides
	
	
	
	

	Antibiotics non-user
	435,517
	507
	3,742,063
	1.00 (ref)

	Only user
	108,178
	135
	930,108
	0.98 (0.81–1.19)

	Penicillins (including ampicillin and amoxicillin)
	
	
	
	

	Antibiotics non-user
	435,517
	507
	3,742,063
	1.00 (ref)

	Only user
	458,152
	609
	3,950,152
	1.06 (0.94–1.19)

	Cephalosporins
	
	
	
	

	Antibiotics non-user
	435,517
	507
	3,742,063
	1.00 (ref)

	Only user
	387,325
	518
	3,332,732
	1.14 (1.002–1.29)

	Fluoroquinolones
	
	
	
	

	Antibiotics non-user
	435,517
	507
	3,742,063
	1.00 (ref)

	Only user
	190,655
	261
	1,625,687
	1.13 (0.97–1.32)

	Sulfonamides
	
	
	
	

	Antibiotics non-user
	435,517
	507
	3,742,063
	1.00 (ref)

	Only user
	4,005
	6
	34,379
	1.32 (0.59–2.97)

	Lincosamides
	
	
	
	

	Antibiotics non-user
	435,517
	507
	3,742,063
	1.00 (ref)

	Only user
	1,730
	4
	14,803
	1.93 (0.72–5.16)

	Tetracyclines
	
	
	
	

	Antibiotics non-user
	435,517
	507
	3,742,063
	1.00 (ref)

	Only user
	15,819
	26
	136,994
	1.43 (0.96–2.12)


The aHRs were calculated using Cox proportional hazards regression after adjustments for age, sex, household income, body mass index, systolic blood pressure, fasting serum glucose, total cholesterol, proteinuria, eGFR, smoking status, drinking, physical activity, Charlson comorbidity index, acid suppressants use, aspirin use, ACE inhibitors use, ARBs use, diabetes, CKD, hypertension, and kidney stones. The estimates were based on fully adjusted models. 
[bookmark: _Hlk106223473]Diagnosis of kidney cancer after the index date in the vancomycin-only user group, the carbapenems-only user group, the monobactams-only user group, and the linezolid-only user group did not exist in the database.
aHR indicates adjusted hazard ratio; CI, confidence interval; ref, reference.
