Supplementary Table S1. ICD-9 procedure codes and ICD-10-PCS codes used for surgical classification.
	Surgical category
	Patients (N)
	No. of unique codes
	ICD-9 procedure codes observed
	ICD-10-PCS code prefixes observed

	Cardiovascular surgery
	11,222
	245
	1755, 2373, 3512, 3514, 3523, 3524, 3527, 3539, 3573, 3595, 3597, 3598, 3599, 3606, 3607, 3611, 3612, 3613, 3614, 3615, 3616, 362, 3691, 3699, 370, 3711, 3712, 3721, 3722, 3723, 3725, 3727, 3731, 3732, 3733, 3734, 3736, 3749, 3766, 3768, 3771, 3772, 3773, 3774, 3776, 3779, 3791, 3794, 3797, 3798, 3799, 3897, 3950, 3961, 3962, 3963, 3964, 7532, 8892, 8952, 8962, 8968, 9205, 9744, 9960, 9961, 9962, 9963, 9969
	001, 021, 025, 027, 02B, 02C, 02H, 02L, 02N, 02P, 02Q, 02R, 02U, 02V, 02W, 0JH, 0JP, 0W3, 0W9, 0WC, 302, 3E0, 4A0, 4A1, 4B0, 5A0, 5A1, 5A2

	Gastrointestinal surgery
	5,869
	365
	1733, 1735, 1736, 4252, 430, 4311, 4319, 4341, 4342, 435, 436, 437, 4382, 4389, 4399, 4432, 4438, 4439, 4441, 4442, 4443, 4444, 4461, 4462, 4463, 4464, 4467, 4469, 4492, 4497, 4499, 4502, 4503, 4530, 4531, 4541, 4542, 4543, 4562, 4571, 4572, 4573, 4574, 4575, 4576, 4579, 458, 4582, 4583, 4591, 4601, 4603, 4610, 4611, 4613, 4632, 4639, 4662, 4663, 4671, 4673, 4675, 4679, 4681, 4685, 4686, 4695, 4701, 4709, 4719, 4823, 4851, 4852, 4862, 4863, 4869, 4875, 4881, 4882, 5136, 5137, 527, 5475, 5651, 7055, 7562, 8934, 9607, 9608, 9609, 9633, 9634, 966, 9702, 9703, 9803, 9805, 9915
	041, 047, 04C, 04H, 04L, 04Q, 04R, 04S, 04V, 067, 06C, 06H, 06L, 06V, 0D1, 0D2, 0D5, 0D7, 0D8, 0D9, 0DB, 0DC, 0DH, 0DL, 0DN, 0DP, 0DQ, 0DS, 0DT, 0DU, 0DV, 0DW, 0DX, 0F1, 0HR, 0T1, 0W3, 0WC, DD0

	Hepatobiliary surgery
	1,480
	117
	5022, 5023, 5024, 5029, 503, 504, 5059, 5061, 5069, 5091, 5092, 5094, 5101, 5102, 5103, 5121, 5122, 5123, 5124, 5132, 5136, 5137, 5143, 5164, 5183, 5184, 5187, 5188, 5193, 5196, 5198, 5201, 5209, 5221, 5222, 524, 5252, 5253, 5259, 527, 5282, 5293, 5295, 5296, 8759, 8766, 9705, 9755, 9917
	04L, 04V, 061, 06C, 0F1, 0F2, 0F5, 0F7, 0F9, 0FB, 0FC, 0FN, 0FP, 0FQ, 0FT, 0FY, DF0

	Neurosurgical surgery
	1,367
	80
	211, 222, 8891, 8914, 8919
	001, 005, 007, 009, 00B, 00C, 00D, 00H, 00K, 00N, 00P, 00Q, 00T, 00U, 00W, 3E0, 3E1, B03, D00, D02, X2A




Supplementary Table S2. Definitions of NSAID exposure and high-risk nephrotoxic drug exposure
	Variable
	Operational definition
	Medication classes / drug names or keywords
	Data source / extraction rule

	NSAID exposure
	Any documented administration of an NSAID during postoperative hours 0–48 after the index surgical procedure.
	Aspirin and aspirin-containing products; celecoxib; diclofenac; diflunisal; etodolac; flurbiprofen; ibuprofen; indomethacin; ketorolac; meloxicam; nabumetone; naproxen; oxaprozin; piroxicam; sulindac; and tolmetin. Brand, formulation, dose, and combination-product variants recorded in the medication data were included through drug-name matching.
	Medication administration/prescription records; prespecified drug-name matching.

	High-risk nephrotoxic drug exposure
	Any documented administration of a prespecified high-risk nephrotoxic medication during postoperative hours 0–48 after the index surgical procedure.
	Vancomycin; aminoglycosides (gentamicin, amikacin, and tobramycin); amphotericin B; calcineurin inhibitors (tacrolimus and cyclosporine); polymyxins (colistin and polymyxin B); nephrotoxic antivirals (acyclovir and foscarnet); and platinum-based chemotherapy.
	Medication administration/prescription records; prespecified nephrotoxic drug classes and drug-name matching.


Note: Medication exposures were retained as binary indicators in the analytic dataset. Drug names and keywords shown above reflect the prespecified extraction rules used to identify the corresponding medication exposures.


Supplementary Table S3. Variance inflation factor (VIF) assessment for multivariable models.
Panel A. VIF assessment in the primary analytic cohort (Analytic sample used for VIF calculation after imputation: N = 19,938.)
	Variable
	VIF

	Baseline eGFR
	4.09

	Baseline serum creatinine
	2.65

	Age
	2.43

	Hematocrit
	1.37

	Chronic kidney disease
	1.37

	Gastrointestinal surgery
	1.34

	Congestive heart failure
	1.31

	SOFA score
	1.29

	Acetaminophen exposure
	1.22

	Neurosurgical surgery
	1.22

	Race category 2
	1.20

	Hepatobiliary surgery
	1.15

	Stroke
	1.13

	Chronic liver disease
	1.12

	Hypertension
	1.12

	Chronic pulmonary disease
	1.11

	Diabetes
	1.11

	Sex
	1.09

	High-risk nephrotoxic drug use
	1.08

	Malignant tumor
	1.07

	BMI
	1.06

	Peripheral vascular disease
	1.06

	Race category 3
	1.06



Panel B. VIF assessment in the 48-hour landmark analytic cohort(Analytic sample used for VIF calculation after imputation: N = 14,904.)
	Variable
	VIF

	Baseline eGFR
	4.36

	Age
	2.75

	Baseline serum creatinine
	2.40

	Gastrointestinal surgery
	1.38

	Hematocrit
	1.35

	Chronic kidney disease
	1.30

	Congestive heart failure
	1.27

	Neurosurgical surgery
	1.26

	Race category 2
	1.20

	Acetaminophen exposure
	1.20

	SOFA score
	1.15

	Stroke
	1.14

	Hypertension
	1.13

	Hepatobiliary surgery
	1.12

	Sex
	1.12

	Chronic pulmonary disease
	1.10

	Diabetes
	1.10

	High-risk nephrotoxic drug use
	1.10

	Malignant tumor
	1.08

	Chronic liver disease
	1.08

	BMI
	1.07

	Peripheral vascular disease
	1.06

	Race category 3
	1.05



Table S4. Missing data on model covariates in the analytic cohort before imputation, by surgery type.
	Variable
	Cardiovascular
(n=11,222)
	Hepatobiliary
(n=1,480)
	Gastrointestinal
(n=5,869)
	Neurosurgery
(n=1,367)
	Non-neurosurgical cohort
(n=18,571)
	Overall
(n=19,938)

	Age (years)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)

	BMI (kg/m²)
	2,273 (20.3%)
	593 (40.1%)
	1,819 (31.0%)
	793 (58.0%)
	4,685 (25.2%)
	5,478 (27.5%)

	SOFA score
	197 (1.8%)
	135 (9.1%)
	306 (5.2%)
	21 (1.5%)
	638 (3.4%)
	659 (3.3%)

	Hematocrit
	3,511 (31.3%)
	487 (32.9%)
	1,075 (18.3%)
	7 (0.5%)
	5,073 (27.3%)
	5,080 (25.5%)

	Serum creatinine (mg/dL)
	3,507 (31.3%)
	492 (33.2%)
	1,103 (18.8%)
	3 (0.2%)
	5,102 (27.5%)
	5,105 (25.6%)

	Baseline eGFR (mL/min/1.73 m²)
	3,507 (31.3%)
	492 (33.2%)
	1,103 (18.8%)
	3 (0.2%)
	5,102 (27.5%)
	5,105 (25.6%)

	Sex
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)

	Ethnicity
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)

	Surgery type
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)

	Hypertension
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*

	Diabetes
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*

	Chronic liver disease
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*

	Chronic kidney disease
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*

	Stroke
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*

	Congestive heart failure
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*

	Peripheral vascular disease
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*

	Chronic pulmonary disease
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*

	Use of high-risk nephrotoxic drugs
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*

	NSAID exposure
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*

	Malignant tumor
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*
	0 (0.0%)*


Note: Values are the number of patients with missing data (percentage of the corresponding column denominator). Continuous covariates with missing values were handled using single mean imputation, whereas missing demographic variables were handled using single mode imputation. Variables marked with * were binary indicators derived from diagnosis or medication records; absence of a qualifying record was coded as 0 rather than treated as missing.

Table S5. Final analytic sample size for models reported in the manuscript.
	Analysis
	Model / stratum
	Cohort
	Patients (N)
	AKI events (n)

	Primary analysis
	Multivariable logistic regression
	Overall
	19,938
	6,975

	Primary analysis
	Cox proportional-hazards model
	Overall
	19,818
	6,855

	Surgery-specific
	Logistic regression
	Cardiovascular
	11,222
	3,635

	Surgery-specific
	Cox regression
	Cardiovascular
	11,181
	3,594

	Surgery-specific
	Logistic regression
	Hepatobiliary
	1,480
	681

	Surgery-specific
	Cox regression
	Hepatobiliary
	1,466
	667

	Surgery-specific
	Logistic regression
	Gastrointestinal
	5,869
	2,411

	Surgery-specific
	Cox regression
	Gastrointestinal
	5,807
	2,349

	Surgery-specific
	Logistic regression
	Neurosurgery
	1,367
	248

	Surgery-specific
	Cox regression
	Neurosurgery
	1,364
	245

	Exploratory subgroup
	Sex-stratified Cox: male
	Non-neurosurgical
	11,407
	4,055

	Exploratory subgroup
	Sex-stratified Cox: female
	Non-neurosurgical
	7,047
	2,555

	Exploratory subgroup
	CKD-stratified Cox: without CKD
	Non-neurosurgical
	16,070
	5,286

	Exploratory subgroup
	CKD-stratified Cox: with CKD
	Non-neurosurgical
	2,384
	1,324

	Exploratory subgroup
	SOFA-stratified Cox: SOFA 0–6
	Non-neurosurgical
	16,545
	5,305

	Exploratory subgroup
	SOFA-stratified Cox: SOFA ≥7
	Non-neurosurgical
	1,909
	1,305

	Exploratory subgroup
	NSAID-stratified Cox: NSAID use
	Non-neurosurgical
	8,816
	2,674

	Exploratory subgroup
	NSAID-stratified Cox: no NSAID use
	Non-neurosurgical
	9,638
	3,936

	Interaction
	Acetaminophen × surgical type (Cox)
	Overall
	19,818
	6,855

	Interaction
	Acetaminophen × CKD (Cox)
	Non-neurosurgical
	18,454
	6,610

	Interaction
	Acetaminophen × SOFA category (Cox)
	Non-neurosurgical
	18,454
	6,610

	Interaction
	Acetaminophen × NSAID exposure (Cox)
	Non-neurosurgical
	18,454
	6,610

	Sensitivity analysis
	48-h landmark analysis (Cox)
	Overall
	14,904
	1,941

	Sensitivity analysis
	48-h landmark analysis (logistic)
	Overall
	14,904
	1,941

	Sensitivity analysis
	Complete-case analysis (Cox)
	Overall
	10,541
	4,135

	Sensitivity analysis
	Complete-case analysis (logistic)
	Overall
	10,541
	4,135


Note: The non-neurosurgical cohort comprised patients undergoing cardiovascular, gastrointestinal, and hepatobiliary surgery. Cox analyses excluded patients with nonpositive recorded time-to-event values, resulting in slightly smaller analytic samples than the corresponding underlying cohorts. The 48-hour landmark cohort excluded patients who developed AKI before or at 48 hours after surgery or who died or were discharged before the landmark; post-landmark follow-up continued through postoperative day 7.


Table S6. Characteristics of patients undergoing hepatobiliary surgery
	Characteristics
	Exposed group (n=662)
	Nonexposed (n=818)

	Age (years)
	67 [57 - 80]
	64 [54 -76]

	BMI (kg/m2)
	35 [29 - 43]
	35 [29 - 42]

	SOFA
	2 [0 - 4]
	4 [1 - 7]

	Hematocrit
	32 [31 - 35]
	32 [27 - 33]

	Serum creatinine (mg/dL)
	1.42 [0.90 - 1.42]
	1.42 [0.90 - 1.50]

	Baseline eGFR, (mL/min/1.73 m²)
	74 [66 - 87]
	76 [65 - 89]

	Sex
	
	

	Male
	362 (54.7%)
	512 (62.6%)

	Female
	300 (45.3%)
	306 (37.4%)

	Ethnicity
	
	

	White
	442 (66.8%)
	508 (62.1%)

	Black
	52 (7.9%)
	67 (8.2%)

	Unknown/others
	168 (25.4%)
	243 (29.7%)

	Hypertension
	365 (55.1%)
	427 (52.2%)

	Diabetes
	236 (35.6%)
	284 (34.7%)

	Chronic liver disease
	147 (22.2%)
	287 (35.1%)

	Chronic kidney disease
	136 (20.5%)
	169 (20.7%)

	Stroke
	55 (8.3%)
	54 (6.6%)

	Congestive heart failure
	132 (19.9%)
	121 (14.8%)

	Peripheral vascular disease
	25 (3.8%)
	20 (2.4%)

	Chronic pulmonary disease
	66 (10.0%)
	75 (9.2%)

	Use of high-risk nephrotoxic drugs
	202 (30.5%)
	341 (41.7%)

	Malignant tumor
	213 (32.2%)
	299 (36.6%)

	Overall AKI
	235 (35.5%)
	446 (54.5%)




Table S7. Characteristics of patients undergoing gastrointestinal surgery
	Characteristics
	Exposed group (n=2402)
	Nonexposed (n=3467)

	Age (years)
	66 [54 - 76]
	66 [54 - 76]

	BMI (kg/m2)
	35 [28 - 42]
	35 [29 - 42]

	SOFA
	2 [1 - 4]
	4 [1 - 6]

	Hematocrit
	31 [28 - 34]
	30 [26 - 33]

	Serum creatinine (mg/dL)
	1.20 [0.80 - 1.35]
	1.10 [0.70 - 1.60]

	Baseline eGFR, (mL/min/1.73 m²)
	79 [69 - 94]
	79 [66 - 96]

	Sex
	
	

	Male
	1361 (56.7%)
	1982 (57.2%)

	Female
	1041 (43.3%)
	1485 (42.8%)

	Ethnicity
	
	

	White
	1516 (63.1%)
	2115 (61.0%)

	Black
	198 (8.2%)
	356 (10.3%)

	Unknown/others
	688 (28.6%)
	996 (28.7%)

	Hypertension
	1279 (53.2%)
	1882 (54.3%)

	Diabetes
	692 (28.8%)
	1183 (34.1%)

	Chronic liver disease
	254 (10.6%)
	372 (10.7%)

	Chronic kidney disease
	320 (13.3%)
	396 (11.4%)

	Stroke
	268 (11.2%)
	399 (11.5%)

	Congestive heart failure
	401 (16.7%)
	452 (13.0%)

	Peripheral vascular disease
	78 (3.2%)
	84 (2.4%)

	Chronic pulmonary disease
	234 (9.7%)
	245 (7.1%)

	Use of high-risk nephrotoxic drugs
	711 (29.6%)
	1120 (32.3%)

	Malignant tumor
	620 (25.8%)
	685 (19.8%)

	Overall AKI
	845 (35.2%)
	1566 (45.2%)




Table S8. Characteristics of patients undergoing cardiovascular surgery
	Characteristics
	Exposed group (n=8075)
	Nonexposed (n=3147)

	Age (years)
	67 [58 - 76]
	67 [56 - 78]

	BMI (kg/m2)
	35 [30 - 42]
	35[29 - 42]

	SOFA
	2[1 - 4]
	2 [1 - 5]

	Hematocrit
	35 [35 - 40]
	35 [28 - 35]

	Serum creatinine (mg/dL)
	1.10 [0.90 - 1.40]
	1.40 [0.90 - 1.40]

	Baseline eGFR, (mL/min/1.73 m²)
	79 [71 - 89]
	76 [65 - 89]

	Sex
	
	

	Male
	5489 (68.0%)
	1776 (56.4%)

	Female
	2586 (32.0%)
	1371 (43.6%)

	Ethnicity
	
	

	White
	5421 (67.1%)
	1855 (58.9%)

	Black
	375 (4.6%)
	311 (9.9%)

	Unknown/others
	2279 (28.2%)
	981 (31.2%)

	Hypertension
	5015 (62.1%)
	1,543 (49.0%)

	Diabetes
	2619 (32.4%)
	1039 (33.0%)

	Chronic liver disease
	369 (4.6%)
	370 (11.8%)

	Chronic kidney disease
	937 (11.6%)
	453 (14.4%)

	Stroke
	622 (7.7%)
	207 (6.6%)

	Congestive heart failure
	1343 (16.6%)
	606 (19.3%)

	Peripheral vascular disease
	256 (3.2%)
	83 (2.6%)

	Chronic pulmonary disease
	532 (6.6%)
	251 (8.0%)

	Use of high-risk nephrotoxic drugs
	3629 (44.9%)
	1071 (34.0%)

	Malignant tumor
	694 (8.6%)
	643 (20.4%)

	Overall AKI
	2292 (28.4%)
	1343 (42.7%)




Table S9. Characteristics of patients undergoing neurosurgical surgery
	Characteristics
	Exposed group (n=1082)
	Nonexposed (n=285)

	Age (years)
	60 [47 - 70]
	63 [52 - 73]

	BMI (kg/m2)
	36 [30 - 42]
	33 [28 - 39]

	SOFA
	0 [0 - 1]
	1 [0 - 3]

	Hematocrit
	37 [34 - 41]
	35 [31 - 39]

	Serum creatinine (mg/dL)
	0.80 [0.70 - 1.00]
	0.80 [0.60 - 1.10]

	Baseline eGFR, (mL/min/1.73 m²)
	93 [83 - 107]
	91 [78 - 102]

	Sex
	
	

	Female
	542 (50.1%)
	151 (53.0%)

	Male
	540 (49.9%)
	134 (47.0%)

	Ethnicity
	
	

	White
	644 (59.5%)
	168 (58.9%)

	Black
	107 (9.9%)
	34 (11.9%)

	Unknown/others
	331 (30.6%)
	83 (29.1%)

	Hypertension
	532 (49.2%)
	157 (55.1%)

	Diabetes
	198 (18.3%)
	61 (21.4%)

	Chronic liver disease
	54 (5.0%)
	24 (8.4%)

	Chronic kidney disease
	78 (7.2%)
	35 (12.3%)

	Stroke
	380 (35.1%)
	115 (40.4%)

	Congestive heart failure
	82 (7.6%)
	28 (9.8%)

	Peripheral vascular disease
	19 (1.8%)
	7 (2.5%)

	Chronic pulmonary disease
	67 (6.2%)
	20 (7.0%)

	Use of high-risk nephrotoxic drugs
	111 (10.3%)
	64 (22.5%)

	Malignant tumor
	333 (30.8%)
	95 (33.3%)

	Overall AKI
	169 (15.6%)
	79 (27.7%)



Table S10. Interaction between acetaminophen exposure and surgical type
	Interaction term
	Comparison
	Interaction HR ratio (95% CI)
	P value

	Acetaminophen × gastrointestinal surgery
	Gastrointestinal vs cardiovascular surgery
	1.27 (1.14–1.42)
	<0.001

	Acetaminophen × hepatobiliary surgery
	Hepatobiliary vs cardiovascular surgery
	1.03 (0.86–1.22)
	0.764

	Acetaminophen × neurosurgical surgery
	Neurosurgical vs cardiovascular surgery
	0.91 (0.69–1.21)
	0.528


Note: Global interaction test: Wald χ² = 20.384, df = 3, P < 0.001. Cardiovascular surgery was the reference category. Models were adjusted for the same covariates as the primary Cox model.


Table S11. Forty-eight-hour landmark sensitivity analysis of the association between postoperative acetaminophen exposure and subsequent AKI
	Cohort
	No. of patients
	Exposed, n
	Nonexposed, n
	Post-landmark AKI events, n
	Logistic OR (95% CI)
	Logistic P value
	Cox HR (95% CI)
	Cox P value

	Overall cohort
	14904
	9788
	5116
	1941
	0.83 (0.74-0.93)
	<0.001
	0.86 (0.78-0.96)
	0.004

	Cardiovascular surgery
	8645
	6551
	2094
	1058
	1.03 (0.88-1.22)
	0.686
	1.06 (0.92-1.23)
	0.404

	Gastrointestinal surgery
	4116
	1781
	2335
	658
	0.74 (0.62-0.89)
	0.002
	0.78 (0.66-0.92)
	0.003

	Hepatobiliary surgery
	935
	478
	457
	136
	0.66 (0.44-0.99)
	0.046
	0.69 (0.48-0.99)
	0.046

	Neurosurgical surgery
	1208
	978
	230
	89
	0.89 (0.51-1.55)
	0.671
	0.89 (0.53-1.48)
	0.651


Abbreviations: AKI, acute kidney injury; CI, confidence interval; HR, hazard ratio; OR, odds ratio. The landmark cohort excluded patients who developed AKI before or at 48 hours after surgery and patients who died or were discharged before the landmark. Acetaminophen exposure was defined as any oral or intravenous administration during postoperative hours 0–48. Outcome follow-up began after the 48-hour landmark and continued until AKI, hospital discharge, death, or postoperative day 7, whichever occurred first; discharge, death, and administrative end of follow-up at day 7 were treated as censoring events. Logistic and Cox regression models were adjusted for the same covariates as the primary analyses.


Table S12. Complete-case sensitivity analysis of the association between acetaminophen exposure and postoperative acute kidney injury.
	Cohort
	Regression model
	Primary analysis N (events)
	Primary analysis effect estimate (95% CI, P)
	Complete-case N (events)
	Complete-case effect estimate (95% CI, P)

	Overall (all four surgery types)
	Cox regression
	19,818 (6,855)
	HR 0.77 (0.73–0.82); P < 0.001
	10,541 (4,135)
	HR 0.78 (0.73–0.84); P < 0.001

	Overall (all four surgery types)
	Logistic regression
	19,938 (6,975)
	OR 0.76 (0.71–0.82); P < 0.001
	10,541 (4,135)
	OR 0.82 (0.73–0.90); P < 0.001

	Cardiovascular
	Cox regression
	11,181 (3,594)
	HR 0.71 (0.66–0.77); P < 0.001
	6,147 (2,112)
	HR 0.68 (0.61–0.76); P < 0.001

	Cardiovascular
	Logistic regression
	11,222 (3,635)
	OR 0.75 (0.68–0.83); P < 0.001
	6,147 (2,112)
	OR 0.78 (0.67–0.91); P = 0.002

	Hepatobiliary
	Cox regression
	1,466 (667)
	HR 0.74 (0.62–0.87); P < 0.001
	559 (343)
	HR 0.71 (0.56–0.92); P = 0.008

	Hepatobiliary
	Logistic regression
	1,480 (681)
	OR 0.69 (0.54–0.88); P = 0.003
	559 (343)
	OR 0.68 (0.45–1.04); P = 0.076

	Gastrointestinal
	Cox regression
	5,807 (2,349)
	HR 0.91 (0.83–1.00); P = 0.040
	3,278 (1,518)
	HR 0.97 (0.87–1.09); P = 0.608

	Gastrointestinal
	Logistic regression
	5,869 (2,411)
	OR 0.88 (0.78–0.99); P = 0.036
	3,278 (1,518)
	OR 1.00 (0.85–1.18); P = 0.974

	Neurosurgery
	Cox regression
	1,364 (245)
	HR 0.84 (0.62–1.12); P = 0.232
	557 (162)
	HR 0.99 (0.68–1.44); P = 0.954

	Neurosurgery
	Logistic regression
	1,367 (248)
	OR 0.81 (0.55–1.18); P = 0.267
	557 (162)
	OR 1.02 (0.60–1.73); P = 0.933


Note: The primary analysis used the specified imputation strategy for covariates with missing values. The complete-case analysis refitted the same models after excluding patients with missing values in model covariates and therefore used unimputed data. The complete-case cohort retained 10,541 of 19,938 patients (52.9%) and included 4,135 AKI events. Overall and cardiovascular estimates were similar to those from the primary analysis, whereas estimates in the smaller surgery-specific cohorts were less precise and, in some analyses, attenuated toward the null after complete-case restriction.


Table S13. Multiple-imputation sensitivity analysis of the association between early postoperative acetaminophen exposure and postoperative acute kidney injury
	Model
	Surgical cohort
	N (AKI events)
	Effect estimate (95% CI)
	P value

	Multivariable logistic regression
	Overall cohort
	19,938 (6,975)
	OR = 0.78 (0.72–0.84)
	<0.001

	
	Cardiovascular surgery
	11,222 (3,635)
	OR = 0.80 (0.71–0.90)
	<0.001

	
	Gastrointestinal surgery
	5,869 (2,411)
	OR = 0.90 (0.79–1.02)
	0.091

	
	Hepatobiliary surgery
	1,480 (681)
	OR = 0.67 (0.52–0.87)
	0.002

	
	Neurosurgery
	1,367 (248)
	OR = 0.81 (0.55–1.19)
	0.290

	Multivariable Cox proportional hazards regression
	Overall cohort
	19,818 (6,855)
	HR = 0.79 (0.74–0.83)
	<0.001

	
	Cardiovascular surgery
	11,181 (3,594)
	HR = 0.69 (0.63–0.75)
	<0.001

	
	Gastrointestinal surgery
	5,807 (2,349)
	HR = 0.94 (0.86–1.03)
	0.200

	
	Hepatobiliary surgery
	1,466 (667)
	HR = 0.72 (0.60–0.85)
	<0.001

	
	Neurosurgery
	1,364 (245)
	HR = 0.86 (0.64–1.16)
	0.330


Note: Missing values in BMI, SOFA score, hematocrit, and baseline serum creatinine were handled using multiple imputation by chained equations with predictive mean matching. Baseline eGFR was not imputed independently but was recalculated within each completed dataset from the imputed baseline serum creatinine values using the 2009 CKD-EPI creatinine equation. Imputation was performed separately within each surgical cohort, and 100 completed datasets were generated. The imputation model included acetaminophen exposure, AKI outcome status, the Nelson–Aalen estimate of the cumulative hazard, NSAID exposure, and the other variables used in the multivariable models. Logistic and Cox regression models were fitted separately in each completed dataset, and regression coefficients and within-imputation variances were combined using Rubin’s rules. Cox analyses excluded patients with nonpositive recorded time-to-event values, resulting in slightly smaller analytic samples than the corresponding logistic regression models.
Table S14. Interaction between acetaminophen exposure and CKD status in the non-neurosurgical cohort
	Analysis scenario
	HR (95% CI)
	P value

	Patients without CKD: acetaminophen use vs nonuse
	0.772 (0.721-0.810)
	<0.001

	Patients with CKD: acetaminophen use vs nonuse
	0.950 (0.840-1.070)
	0.391

	Interaction term
	1.112 (0.921-1.339)
	0.312


Note: The non-neurosurgical cohort comprised patients undergoing cardiovascular, gastrointestinal, and hepatobiliary surgery; neurosurgical patients were not included in this stratified analysis.


Table S15. Interaction between acetaminophen exposure and SOFA score category in the non-neurosurgical cohort
	Analysis scenario
	HR (95% CI)
	P value

	Low SOFA score (0-6): acetaminophen use vs nonuse
	0.827 (0.776-0.881)
	<0.001

	High SOFA score (>=7): acetaminophen use vs nonuse
	0.674 (0.592-0.767)
	<0.001

	Interaction term
	0.814 (0.687-0.965)
	0.021


Note: The non-neurosurgical cohort comprised patients undergoing cardiovascular, gastrointestinal, and hepatobiliary surgery; neurosurgical patients were not included in this stratified analysis.


Table S16. NSAID-stratified associations between acetaminophen exposure and AKI and acetaminophen-by-NSAID interaction analysis in the non-neurosurgical cohort
Panel A. NSAID-stratified associations
	NSAID exposure status
	Surgical cohort
	Final Cox N
	HR (95% CI)
	P value

	NSAID use
	Hepatobiliary surgery
	246
	0.66 (0.44-0.97)
	0.035

	NSAID use
	Gastrointestinal surgery
	763
	0.79 (0.62-0.99)
	0.045

	NSAID use
	Cardiovascular surgery
	7807
	0.83 (0.73-0.94)
	0.005

	NSAID use
	Non-neurosurgical cohort
	8816
	0.78 (0.71-0.87)
	<0.001

	No NSAID use
	Hepatobiliary surgery
	1220
	0.73 (0.61-0.89)
	0.001

	No NSAID use
	Gastrointestinal surgery
	5044
	0.92 (0.84-1.01)
	0.087

	No NSAID use
	Cardiovascular surgery
	3374
	0.54 (0.48-0.62)
	<0.001

	No NSAID use
	Non-neurosurgical cohort
	9638
	0.76 (0.71-0.82)
	<0.001



Panel B. Acetaminophen-by-NSAID interaction
	Model
	No. of patients
	AKI events
	Interaction term
	Interaction HR ratio (95% CI)
	P value

	Multivariable Cox
	18454
	6610
	Acetaminophen × NSAID exposure
	1.04 (0.92–1.17)
	0.528


Note: The non-neurosurgical cohort comprised patients undergoing cardiovascular, gastrointestinal, and hepatobiliary surgery; neurosurgical patients were excluded because of sparse data after further stratification. NSAID exposure was defined as any NSAID administration during postoperative hours 0–48. Stratum-specific associations were estimated using multivariable Cox proportional hazards models. The interaction model included acetaminophen exposure, NSAID exposure, and the acetaminophen-by-NSAID interaction term and was adjusted for the same covariates as the primary Cox model.
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Figure S1. Fully adjusted Cox proportional hazards model for postoperative AKI.
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