Supplementary material

Supplementary Table 1. ICD-10-PCS codes for blood product transfusion.

	ICD-10-PCS Code
	Code description
	Blood
product
category

	[bookmark: RANGE!A2:C70]30230K0
	Transfusion of Autologous Frozen Plasma into Peripheral Vein, Open Approach
	Plasma

	30230K1
	Transfusion of Nonautologous Frozen Plasma into Peripheral Vein, Open Approach
	Plasma

	30230L0
	Transfusion of Autologous Fresh Plasma into Peripheral Vein, Open Approach
	Plasma

	30230L1
	Transfusion of Nonautologous Fresh Plasma into Peripheral Vein, Open Approach
	Plasma

	30230M0
	Transfusion of Autologous Plasma Cryoprecipitate into Peripheral Vein, Open Approach
	Plasma

	30230M1
	Transfusion of Nonautologous Plasma Cryoprecipitate into Peripheral Vein, Open Approach
	Plasma

	30233K0
	Transfusion of Autologous Frozen Plasma into Peripheral Vein, Percutaneous Approach
	Plasma

	30233K1
	Transfusion of Nonautologous Frozen Plasma into Peripheral Vein, Percutaneous Approach
	Plasma

	30233L0
	Transfusion of Autologous Fresh Plasma into Peripheral Vein, Percutaneous Approach
	Plasma

	30233L1
	Transfusion of Nonautologous Fresh Plasma into Peripheral Vein, Percutaneous Approach
	Plasma

	30233M0
	Transfusion of Autologous Plasma Cryoprecipitate into Peripheral Vein, Percutaneous Approach
	Plasma

	30233M1
	Transfusion of Nonautologous Plasma Cryoprecipitate into Peripheral Vein, Percutaneous Approach
	Plasma

	30240K0
	Transfusion of Autologous Frozen Plasma into Central Vein, Open Approach
	Plasma

	30240K1
	Transfusion of Nonautologous Frozen Plasma into Central Vein, Open Approach
	Plasma

	30240L0
	Transfusion of Autologous Fresh Plasma into Central Vein, Open Approach
	Plasma

	30240L1
	Transfusion of Nonautologous Fresh Plasma into Central Vein, Open Approach
	Plasma

	30240M0
	Transfusion of Autologous Plasma Cryoprecipitate into Central Vein, Open Approach
	Plasma

	30240M1
	Transfusion of Nonautologous Plasma Cryoprecipitate into Central Vein, Open Approach
	Plasma

	30243K0
	Transfusion of Autologous Frozen Plasma into Central Vein, Percutaneous Approach
	Plasma

	30243K1
	Transfusion of Nonautologous Frozen Plasma into Central Vein, Percutaneous Approach
	Plasma

	30243L0
	Transfusion of Autologous Fresh Plasma into Central Vein, Percutaneous Approach
	Plasma

	30243L1
	Transfusion of Nonautologous Fresh Plasma into Central Vein, Percutaneous Approach
	Plasma

	30243M0
	Transfusion of Autologous Plasma Cryoprecipitate into Central Vein, Percutaneous Approach
	Plasma

	30243M1
	Transfusion of Nonautologous Plasma Cryoprecipitate into Central Vein, Percutaneous Approach
	Plasma

	30273K1
	Transfusion of Nonautologous Frozen Plasma into Products of Conception, Circulatory, Percutaneous Approach
	Plasma

	30273L1
	Transfusion of Nonautologous Fresh Plasma into Products of Conception, Circulatory, Percutaneous Approach
	Plasma

	30273M1
	Transfusion of Nonautologous Plasma Cryoprecipitate into Products of Conception, Circulatory, Percutaneous
Approach
	Plasma

	30277K1
	Transfusion of Nonautologous Frozen Plasma into Products of Conception, Circulatory, Via Natural or Artificial
Opening
	Plasma

	30277L1
	Transfusion of Nonautologous Fresh Plasma into Products of Conception, Circulatory, Via Natural or Artificial
Opening
	Plasma

	30277M1
	Transfusion of Nonautologous Plasma Cryoprecipitate into Products of Conception, Circulatory, Via Natural or
Artificial Opening
	Plasma

	30230R0
	Transfusion of Autologous Platelets into Peripheral Vein, Open Approach
	Platelets

	30230R1
	Transfusion of Nonautologous Platelets into Peripheral Vein, Open Approach
	Platelets

	30233R0
	Transfusion of Autologous Platelets into Peripheral Vein, Percutaneous Approach
	Platelets

	30233R1
	Transfusion of Nonautologous Platelets into Peripheral Vein, Percutaneous Approach
	Platelets

	30240R0
	Transfusion of Autologous Platelets into Central Vein, Open Approach
	Platelets

	30240R1
	Transfusion of Nonautologous Platelets into Central Vein, Open Approach
	Platelets

	30243R0
	Transfusion of Autologous Platelets into Central Vein, Percutaneous Approach
	Platelets

	30243R1
	Transfusion of Nonautologous Platelets into Central Vein, Percutaneous Approach
	Platelets

	30273R1
	Transfusion of Nonautologous Platelets into Products of Conception, Circulatory, Percutaneous Approach
	Platelets

	30277R1
	Transfusion of Nonautologous Platelets into Products of Conception, Circulatory, Via Natural or Artificial Opening
	Platelets

	30230N0
	Transfusion of Autologous Red Blood Cells into Peripheral Vein, Open Approach
	RBC

	30230N1
	Transfusion of Nonautologous Red Blood Cells into Peripheral Vein, Open Approach
	RBC

	30230P0
	Transfusion of Autologous Frozen Red Cells into Peripheral Vein, Open Approach
	RBC

	30230P1
	Transfusion of Nonautologous Frozen Red Cells into Peripheral Vein, Open Approach
	RBC

	30233N0
	Transfusion of Autologous Red Blood Cells into Peripheral Vein, Percutaneous Approach
	RBC

	30233N1
	Transfusion of Nonautologous Red Blood Cells into Peripheral Vein, Percutaneous Approach
	RBC

	30233P0
	Transfusion of Autologous Frozen Red Cells into Peripheral Vein, Percutaneous Approach
	RBC

	30233P1
	Transfusion of Nonautologous Frozen Red Cells into Peripheral Vein, Percutaneous Approach
	RBC

	30240N0
	Transfusion of Autologous Red Blood Cells into Central Vein, Open Approach
	RBC

	30240N1
	Transfusion of Nonautologous Red Blood Cells into Central Vein, Open Approach
	RBC

	30240P0
	Transfusion of Autologous Frozen Red Cells into Central Vein, Open Approach
	RBC

	30240P1
	Transfusion of Nonautologous Frozen Red Cells into Central Vein, Open Approach
	RBC

	30243N0
	Transfusion of Autologous Red Blood Cells into Central Vein, Percutaneous Approach
	RBC

	30243N1
	Transfusion of Nonautologous Red Blood Cells into Central Vein, Percutaneous Approach
	RBC

	30243P0
	Transfusion of Autologous Frozen Red Cells into Central Vein, Percutaneous Approach
	RBC

	30243P1
	Transfusion of Nonautologous Frozen Red Cells into Central Vein, Percutaneous Approach
	RBC

	30273N1
	Transfusion of Nonautologous Red Blood Cells into Products of Conception, Circulatory, Percutaneous Approach
	RBC

	30273P1
	Transfusion of Nonautologous Frozen Red Cells into Products of Conception, Circulatory, Percutaneous Approach
	RBC

	30277N1
	Transfusion of Nonautologous Red Blood Cells into Products of Conception, Circulatory, Via Natural or Artificial
Opening
	RBC

	30277P1
	Transfusion of Nonautologous Frozen Red Cells into Products of Conception, Circulatory, Via Natural or Artificial
Opening
	RBC

	30230H0
	Transfusion of Autologous Whole Blood into Peripheral Vein, Open Approach
	Whole Blood

	30230H1
	Transfusion of Nonautologous Whole Blood into Peripheral Vein, Open Approach
	Whole Blood

	30233H0
	Transfusion of Autologous Whole Blood into Peripheral Vein, Percutaneous Approach
	Whole Blood

	30233H1
	Transfusion of Nonautologous Whole Blood into Peripheral Vein, Percutaneous Approach
	Whole Blood

	30240H0
	Transfusion of Autologous Whole Blood into Central Vein, Open Approach
	Whole Blood

	30240H1
	Transfusion of Nonautologous Whole Blood into Central Vein, Open Approach
	Whole Blood

	30243H1
	Transfusion of Nonautologous Whole Blood into Central Vein, Percutaneous Approach
	Whole Blood

	30273H1
	Transfusion of Nonautologous Whole Blood into Products of Conception, Circulatory, Percutaneous Approach
	Whole Blood

	30277H1
	Transfusion of Nonautologous Whole Blood into Products of Conception, Circulatory, Via Natural or Artificial
Opening
	Whole Blood
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Supplementary Table 2.  CPT/HCPCS blood product transfusion codes
	[bookmark: RANGE!A1:B38]CPT/HCPCS code
	Code description
	Blood product category

	36430
	Blood and blood components transfusion
	Unspecified

	36440
	Blood administration
	Unspecified

	36450
	Blood administration
	Unspecified

	36455
	Blood administration
	Unspecified

	36460
	Blood administration
	Unspecified

	P9010
	Blood (whole), for transfusion, per unit
	Whole Blood

	P9011
	Blood, split unit
	Unspecified

	P9012
	Cryoprecipitate, each unit
	Unspecified

	P9016
	Red blood cells, leukocytes reduced, each unit
	Plasma

	P9017
	Fresh frozen plasma (single-donor), frozen within 8 hours of collection, each unit
	Plasma

	P9019
	Platelets, each unit
	Platelets

	P9021
	Red blood cells, each unit
	RBC

	P9022
	Red blood cells, washed, each unit
	RBC

	P9031
	Platelets, leukoreduced, each unit
	Platelets

	P9032
	Platelets, irradiated, each unit
	Platelets

	P9033
	Platelets, leukoreduced, irradiated, each unit
	Platelets

	P9034
	Platelets, pheresis, each unit
	Platelets

	P9035
	Platelets, pheresis, leukoreduced, each unit
	Platelets

	P9036
	Platelets, pheresis, irradiated, each unit
	Platelets

	P9037
	Platelets, pheresis, leukoreduced, irradiated, each unit
	Platelets

	P9038
	Red blood cells, irradiated, each unit
	RBC

	P9039
	Red blood cells, deglycerolized, each unit
	RBC

	P9040
	Red blood cells, leukoreduced, irradiated, each unit
	RBC

	P9044
	Plasma, cryoprecipitate reduced, each unit
	Plasma

	P9051
	Whole blood or red blood cells, leukoreduced, CMV-negative, each unit
	Unspecified

	P9052
	Platelets, HLA-matched leukocytes reduced, apheresis/pheresis, each unit
	Platelets

	P9053
	Platelets, pheresis, leukocytes reduced, CMV-negative, irradiated, each unit
	Platelets

	P9054
	Whole blood or RBCs, leukocytes reduced, frozen, deglycerolized, washed, each unit
	Unspecified

	P9055
	Platelets, leukocytes reduced, CMV-negative, apheresis/pheresis, each unit
	Platelets

	P9056
	Whole blood, leukocytes reduced, irradiated, each unit
	Whole Blood

	P9057
	RBCs, frozen/deglycerolized/washed, leukocytes reduced, irradiated, each unit
	RBC

	P9058
	RBCs, leukocytes reduced, CMV-negative, irradiated, each unit
	RBC

	P9059
	Fresh frozen plasma between 8 and 24 hours after collection, each unit
	Plasma

	P9070
	Plasma, pooled multiple donor, pathogen reduced, frozen, each unit
	Plasma

	P9071
	Plasma (single donor), pathogen reduced, frozen, each unit
	Plasma

	P9073
	Platelets, pheresis, pathogen-reduced, each unit
	Platelets

	P9099
	Blood component or product not otherwise classified
	Unspecified



Supplementary Table 3. ICD-10-CM codes for transfusion-related adverse events 
	[bookmark: RANGE!A1:C88]ICD-10-CM
code
	Code description
	Transfusion-related 
adverse event category

	T80.22
	Acute infection following transfusion, infusion, or injection of blood and blood products
	Transfusion Transmitted Infection (TTI)

	T80.22XA
	Acute infection following transfusion, infusion, or injection of blood and blood products, initial encounter
	Transfusion Transmitted Infection (TTI)

	T80.22XD
	Acute infection following transfusion, infusion, or injection of blood and blood products, subsequent encounter
	Transfusion Transmitted Infection (TTI)

	T80.22XS
	Acute infection following transfusion, infusion, or injection of blood and blood products, sequela
	Transfusion Transmitted Infection

	T80.3
	ABO incompatibility reaction due to transfusion of blood or blood products
	ABO incompatibility

	T80.30
	ABO incompatibility reaction due to transfusion of blood or blood products, unspecified
	ABO incompatibility

	T80.30XA
	ABO incompatibility reaction due to transfusion of blood or blood products, initial encounter
	ABO incompatibility

	T80.30XD
	ABO incompatibility reaction due to transfusion of blood or blood products, subsequent encounter
	ABO incompatibility

	T80.30XS
	ABO incompatibility reaction due to transfusion of blood or blood products, sequela
	ABO incompatibility

	T80.31
	ABO incompatibility with hemolytic transfusion reaction
	ABO incompatibility

	T80.310
	ABO incompatibility with acute hemolytic transfusion reaction
	ABO incompatibility

	T80.310A
	ABO incompatibility with acute hemolytic transfusion reaction, initial encounter
	ABO incompatibility

	T80.310D
	ABO incompatibility with acute hemolytic transfusion reaction, subsequent encounter
	ABO incompatibility

	T80.310S
	ABO incompatibility with acute hemolytic transfusion reaction, sequela
	ABO incompatibility

	T80.311
	ABO incompatibility with delayed hemolytic transfusion reaction
	ABO incompatibility

	T80.311A
	ABO incompatibility with delayed hemolytic transfusion reaction, initial encounter
	ABO incompatibility

	T80.311D
	ABO incompatibility with delayed hemolytic transfusion reaction, subsequent encounter
	ABO incompatibility

	T80.311S
	ABO incompatibility with delayed hemolytic transfusion reaction, sequela
	ABO incompatibility

	T80.319
	ABO incompatibility with hemolytic transfusion reaction, unspecified
	ABO incompatibility

	T80.319A
	ABO incompatibility with hemolytic transfusion reaction, initial encounter
	ABO incompatibility

	T80.319D
	ABO incompatibility with hemolytic transfusion reaction, subsequent encounter
	ABO incompatibility

	T80.319S
	ABO incompatibility with hemolytic transfusion reaction, sequela
	ABO incompatibility

	T80.39
	Other ABO incompatibility reaction due to transfusion of blood or blood products
	ABO incompatibility

	T80.39XA
	Other ABO incompatibility reaction due to transfusion of blood or blood products, initial encounter
	ABO incompatibility

	T80.39XD
	Other ABO incompatibility reaction due to transfusion of blood or blood products, subsequent encounter
	ABO incompatibility

	T80.39XS
	Other ABO incompatibility reaction due to transfusion of blood or blood products, sequela
	ABO incompatibility

	T80.A
	Non-ABO incompatibility reaction due to transfusion of blood or blood products
	Unspecified

	T80.A0
	Non-ABO incompatibility reaction due to transfusion of blood or blood products, unspecified
	Unspecified

	T80.A0XA
	Non-ABO incompatibility reaction due to transfusion of blood or blood products, initial encounter
	Unspecified

	T80.A0XD
	Non-ABO incompatibility reaction due to transfusion of blood or blood products, subsequent encounter
	Unspecified

	T80.A0XS
	Non-ABO incompatibility reaction due to transfusion of blood or blood products, sequela
	Unspecified

	T80.A1
	Non-ABO incompatibility with hemolytic transfusion reaction
	Hemolytic

	T80.A10
	Non-ABO incompatibility with acute hemolytic transfusion reaction
	Hemolytic

	T80.A10A
	Non-ABO incompatibility with acute hemolytic transfusion reaction, initial encounter
	Hemolytic

	T80.A10D
	Non-ABO incompatibility with acute hemolytic transfusion reaction, subsequent encounter
	Hemolytic

	T80.A10S
	Non-ABO incompatibility with acute hemolytic transfusion reaction, sequela
	Hemolytic

	T80.A11
	Non-ABO incompatibility with delayed hemolytic transfusion reaction
	Hemolytic

	T80.A11A
	Non-ABO incompatibility with delayed hemolytic transfusion reaction, initial encounter
	Hemolytic

	T80.A11D
	Non-ABO incompatibility with delayed hemolytic transfusion reaction, subsequent encounter
	Hemolytic

	T80.A11S
	Non-ABO incompatibility with delayed hemolytic transfusion reaction, sequela
	Hemolytic

	T80.A19
	Non-ABO incompatibility with hemolytic transfusion reaction, unspecified
	Hemolytic

	T80.A19A
	Non-ABO incompatibility with hemolytic transfusion reaction, initial encounter
	Hemolytic

	T80.A19D
	Non-ABO incompatibility with hemolytic transfusion reaction, subsequent encounter
	Hemolytic

	T80.A19S
	Non-ABO incompatibility with hemolytic transfusion reaction, sequela
	Hemolytic

	T80.A9
	Other non-ABO incompatibility reaction due to transfusion of blood or blood products
	Unspecified

	T80.A9XA
	Other non-ABO incompatibility reaction due to transfusion of blood or blood products, initial encounter
	Unspecified

	T80.A9XD
	Other non-ABO incompatibility reaction due to transfusion of blood or blood products, subsequent encounter
	Unspecified

	T80.A9XS
	Other non-ABO incompatibility reaction due to transfusion of blood or blood products, sequela
	Unspecified

	T80.5
	Anaphylactic reaction due to serum
	Anaphylactic

	T80.51
	Anaphylactic reaction due to administration of blood and blood products
	Anaphylactic

	T80.51XA
	Anaphylactic reaction due to administration of blood and blood products, initial encounter
	Anaphylactic

	T80.51XD
	Anaphylactic reaction due to administration of blood and blood products, subsequent encounter
	Anaphylactic

	T80.51XS
	Anaphylactic reaction due to administration of blood and blood products, sequela
	Anaphylactic

	T80.59
	Anaphylactic reaction due to other serum
	Anaphylactic

	T80.59XA
	Anaphylactic reaction due to other serum, initial reaction
	Anaphylactic

	T80.59XD
	Anaphylactic reaction due to other serum, subsequent encounter
	Anaphylactic

	T80.59XS
	Anaphylactic reaction due to other serum, sequela
	Anaphylactic

	T80.61
	Other serum reaction due to administration of blood and blood products
	Unspecified

	T80.61XA
	Other serum reaction due to administration of blood and blood products, initial encounter
	Unspecified

	T80.61XD
	Other serum reaction due to administration of blood and blood products, subsequent encounter
	Unspecified

	T80.61XS
	Other serum reaction due to administration of blood and blood products, sequela
	Unspecified

	T80.69
	Other serum reaction due to other serum
	Unspecified

	T80.69XA
	Other serum reaction due to other serum, initial encounter
	Unspecified

	T80.69XD
	Other serum reaction due to other serum, subsequent encounter
	Unspecified

	T80.69XS
	Other serum reaction due to other serum, sequela
	Unspecified

	T80.91
	Hemolytic transfusion reaction, unspecified incompatibility
	Hemolytic

	T80.910
	Acute hemolytic transfusion reaction, unspecified incompatibility
	Hemolytic

	T80.910A
	Acute hemolytic transfusion reaction, unspecified incompatibility, initial encounter
	Hemolytic

	T80.910D
	Acute hemolytic transfusion reaction, unspecified incompatibility, subsequent encounter
	Hemolytic

	T80.910S
	Acute hemolytic transfusion reaction, unspecified incompatibility, sequela
	Hemolytic

	T80.911
	Delayed hemolytic transfusion reaction, unspecified incompatibility
	Hemolytic

	T80.911A
	Delayed hemolytic transfusion reaction, unspecified incompatibility, initial encounter
	Hemolytic

	T80.911D
	Delayed hemolytic transfusion reaction, unspecified incompatibility, subsequent encounter
	Hemolytic

	T80.911S
	Delayed hemolytic transfusion reaction, unspecified incompatibility, sequela
	Hemolytic

	T80.919
	Hemolytic transfusion reaction, unspecified incompatibility, unspecified as acute or delayed
	Hemolytic

	T80.919A
	Hemolytic transfusion reaction, unspecified incompatibility, unspecified as acute or delayed, initial encounter
	Hemolytic

	T80.919D
	Hemolytic transfusion reaction, unspecified incompatibility, unspecified as acute or delayed, subsequent encounter
	Hemolytic

	T80.919S
	Hemolytic transfusion reaction, unspecified incompatibility, unspecified as acute or delayed, sequela
	Hemolytic

	T80.92
	Unspecified transfusion reaction
	Unspecified

	T80.92XA
	Unspecified transfusion reaction, initial encounter
	Unspecified

	T80.92XD
	Unspecified transfusion reaction, subsequent encounter
	Unspecified

	T80.92XS
	Unspecified transfusion reaction, sequela
	Unspecified

	E87.71
	Transfusion-associated circulatory overload (TACO)
	TACO

	J95.84
	Transfusion-related acute lung injury (TRALI)
	TRALI

	R50.84
	Febrile non-hemolytic transfusion reactions (FNHTR)
	FNHTR

	D69.51
	Posttransfusion purpura (PTP)
	PTP

	T80.0XXA
	Air embolism following transfusion
	Air embolism




Supplementary Table 4. AHRQ HCUP Clinical Classification Software (CCS) Categories of Primary Diagnoses and Procedures* of the Transfusion Hospitalizations. 
	CCS category of primary diagnoses
	No. of Hospitalizations
	%
	CCS category of primary procedures
	No. of Hospitalizations
	%

	Diseases of the digestive system
	575,240
	16.67
	Miscellaneous diagnostic and therapeutic procedures
	855,039
	24.78

	Diseases of the circulatory system
	537,986
	15.59
	Operations on the digestive system
	703,487
	20.39

	Injury and poisoning
	505,708
	14.66
	Operations on the cardiovascular system
	634,427
	18.39

	Infectious and parasitic diseases
	433,801
	12.57
	Operations on the musculoskeletal system
	400,154
	11.60

	Diseases of the blood and blood-forming organs
	284,179
	8.24
	Operations on the respiratory system
	116,318
	3.37

	Neoplasms
	270,395
	7.84
	Obstetrical procedures
	92,498
	2.68

	Diseases of the respiratory system
	150,597
	4.36
	Operations on the integumentary system
	85,538
	2.48

	Diseases of the genitourinary system
	140,536
	4.07
	Operations on the urinary system
	71,994
	2.09

	Diseases of the musculoskeletal system and connective tissue
	123,767
	3.59
	Operations on the nervous system
	51,518
	1.49

	Complications of pregnancy; childbirth; and the puerperium
	113,333
	3.28
	Operations on the hemic and lymphatic system
	48,891
	1.42

	Endocrine; nutritional; and metabolic diseases and immunity
Disorders
	90,521
	2.62
	Operations on the female genital organs
	43,109
	1.25

	Mental illness
	48,503
	1.41
	Operations on the male genital organs
	9,674
	0.28

	Certain conditions originating in the perinatal period
	36,181
	1.05
	Operations on the nose; mouth; and pharynx
	7,987
	0.23

	Diseases of the nervous system and sense organs
	29,896
	0.87
	Operations on the ear
	2,608
	0.08

	Diseases of the skin and subcutaneous tissue
	24,997
	0.72
	Operations on the endocrine system
	1,934
	0.06

	Symptoms; signs; and ill-defined conditions and factors influencing health status
	22,660
	0.66
	Operations on the eye
	826
	0.02

	Congenital anomalies
	17,088
	0.50
	No procedure
	324,696
	9.41

	Residual codes; unclassified; all e codes [259. And 260.]
	2,312
	0.07
	
	
	

	N/A (Not available)
	42,998
	1.25
	
	
	



Supplementary Table 5. Adjusted Rate Ratios (RR) for the multivariable GEE models of proportions of Hospitalizations with Red Blood Cell (Model I), Plasma (Model II), Platelet (Model III) Transfusion. 
	Model I: Red Blood Cells
	
	
	
	
	
	

	[bookmark: RANGE!A2:F114]
	
	
	RR
	LCL
	UCL
	P value

	Year
	
	
	
	
	
	

	
	2016 (ref)
	
	
	
	
	

	
	2017
	
	1.00
	1.00
	1.01
	0.4403

	
	2018
	
	1.01
	1.00
	1.01
	0.0017

	
	2019
	
	1.01
	1.01
	1.02
	<0.0001

	
	2020
	
	0.98
	0.97
	0.99
	<0.0001

	Month
	
	
	
	
	
	

	
	1 (ref)
	
	
	
	
	

	
	2
	
	1.00
	1.00
	1.00
	0.4611

	
	3
	
	1.00
	1.00
	1.00
	0.0299

	
	4
	
	1.00
	0.99
	1.00
	0.0111

	
	5
	
	0.99
	0.99
	0.99
	0.0000

	
	6
	
	0.99
	0.99
	0.99
	0.0000

	
	7
	
	0.98
	0.98
	0.99
	0.0000

	
	8
	
	0.99
	0.98
	0.99
	0.0000

	
	9
	
	1.00
	0.99
	1.00
	0.0107

	
	10
	
	1.00
	0.99
	1.00
	0.0046

	
	11
	
	0.99
	0.99
	0.99
	0.0000

	
	12
	
	0.99
	0.99
	1.00
	0.0001

	Hospital number of beds
	
	
	
	
	
	

	
	000-099 (ref)
	
	
	
	
	

	
	100-199
	
	0.97
	0.88
	1.06
	0.5193

	
	200-299
	
	0.92
	0.84
	1.00
	0.0579

	
	300-399
	
	0.94
	0.83
	1.07
	0.3656

	
	400-499
	
	0.94
	0.77
	1.15
	0.5409

	
	500+
	
	0.96
	0.86
	1.08
	0.5186

	Hospital teaching status
	
	
	
	
	
	

	
	YES
	
	1.04
	0.97
	1.12
	0.2984

	
	NO (ref)
	
	
	
	
	

	Hospital location (Urban vs. rural)
	
	
	
	
	
	

	
	URBAN
	
	1.03
	0.91
	1.17
	0.6532

	
	RURAL (ref)
	
	
	
	
	

	Hospital Census region
	
	
	
	
	
	

	
	WEST (ref)
	
	
	
	
	

	
	MIDWEST
	
	1.03
	0.92
	1.15
	0.6020

	
	NORTHEAST
	
	1.00
	0.84
	1.18
	0.9645

	
	SOUTH
	
	1.07
	0.97
	1.18
	0.1575

	
	
	
	
	
	
	

	


Model II: Plasma
	
	
	
	
	
	

	Year
	
	
	
	
	
	

	
	2016 (ref)
	
	
	
	
	

	
	2017
	
	1.01
	0.98
	1.04
	0.5757

	
	2018
	
	0.97
	0.93
	1.01
	0.1516

	
	2019
	
	0.94
	0.89
	0.98
	0.0094

	
	2020
	
	1.13
	1.08
	1.19
	<0.0001

	Month
	
	
	
	
	
	

	
	1 (ref)
	
	
	
	
	

	
	2
	
	1.00
	0.98
	1.02
	0.7426

	
	3
	
	1.03
	1.01
	1.05
	0.0079

	
	4
	
	1.02
	1.00
	1.04
	0.0979

	
	5
	
	1.03
	1.01
	1.05
	0.0020

	
	6
	
	1.05
	1.02
	1.07
	<0.0001

	
	7
	
	1.10
	1.08
	1.13
	<0.0001

	
	8
	
	1.06
	1.04
	1.09
	0.0000

	
	9
	
	1.03
	1.00
	1.05
	0.0194

	
	10
	
	1.02
	1.00
	1.04
	0.0748

	
	11
	
	1.06
	1.04
	1.09
	<0.0001

	
	12
	
	1.05
	1.02
	1.08
	0.0001

	Hospital number of beds
	
	
	
	
	
	

	
	000-099 (ref)
	
	
	
	
	

	
	100-199
	
	1.42
	0.74
	2.73
	0.2902

	
	200-299
	
	2.74
	1.58
	4.76
	0.0003

	
	300-399
	
	2.58
	1.34
	4.97
	0.0045

	
	400-499
	
	2.97
	1.45
	6.06
	0.0029

	
	500+
	
	1.97
	1.00
	3.89
	0.0508

	Hospital teaching status
	
	
	
	
	
	

	
	YES
	
	0.91
	0.60
	1.39
	0.6656

	
	NO (ref)
	
	
	
	
	

	Hospital location (Urban vs. rural)
	
	
	
	
	
	

	
	URBAN
	
	0.86
	0.49
	1.52
	0.6011

	
	RURAL (ref)
	
	
	
	
	

	Hospital Census region
	
	
	
	
	
	

	
	WEST (ref)
	
	
	
	
	

	
	MIDWEST
	
	1.16
	0.67
	2.01
	0.6047

	
	NORTHEAST
	
	1.39
	0.68
	2.82
	0.3649

	
	SOUTH
	
	0.68
	0.40
	1.15
	0.1530

	







Model III: Platelet
	
	
	
	
	
	

	Year
	
	
	
	
	
	

	
	2016 (ref)
	
	
	
	
	

	
	2017
	
	1.00
	0.98
	1.03
	0.8138

	
	2018
	
	1.00
	0.98
	1.03
	0.8356

	
	2019
	
	1.02
	0.99
	1.06
	0.1617

	
	2020
	
	1.00
	0.96
	1.03
	0.7978

	Month
	
	
	
	
	
	

	
	1 (ref)
	
	
	
	
	

	
	2
	
	1.02
	1.00
	1.04
	0.0577

	
	3
	
	1.03
	1.01
	1.05
	0.0093

	
	4
	
	1.03
	1.00
	1.05
	0.0276

	
	5
	
	1.02
	0.99
	1.04
	0.1657

	
	6
	
	1.03
	1.01
	1.05
	0.0158

	
	7
	
	1.03
	1.00
	1.05
	0.0305

	
	8
	
	1.04
	1.02
	1.06
	0.0005

	
	9
	
	1.04
	1.01
	1.06
	0.0017

	
	10
	
	1.04
	1.02
	1.07
	0.0001

	
	11
	
	1.04
	1.02
	1.07
	0.0003

	
	12
	
	1.04
	1.01
	1.06
	0.0025

	Hospital number of beds
	
	
	
	
	
	

	
	000-099 (ref)
	
	
	
	
	

	
	100-199
	
	1.18
	0.96
	1.44
	0.1140

	
	200-299
	
	1.37
	1.10
	1.71
	0.0055

	
	300-399
	
	1.51
	1.17
	1.95
	0.0015

	
	400-499
	
	1.57
	1.21
	2.05
	0.0007

	
	500+
	
	1.81
	1.40
	2.33
	<0.0001

	Hospital teaching status
	
	
	
	
	
	

	
	YES
	
	1.12
	0.98
	1.28
	0.0962

	
	NO (ref)
	
	
	
	
	

	Hospital location (Urban vs. rural)
	
	
	
	
	
	

	
	URBAN
	
	1.26
	1.05
	1.50
	0.0133

	
	RURAL (ref)
	
	
	
	
	

	Hospital Census region
	
	
	
	
	
	

	
	WEST (ref)
	
	
	
	
	

	
	MIDWEST
	
	0.71
	0.60
	0.85
	0.0002

	
	NORTHEAST
	
	0.66
	0.54
	0.80
	<0.0001

	
	SOUTH
	
	0.80
	0.71
	0.91
	0.0005

	Abbreviations: LCL/UCL, lower/upper confidence limit




Supplementary Table 6. Number of hospitalizations identified by ICD-10-PCS, CPT codes, and hospital charge review, and proportions of the hospitalizations with transfusion-related adverse event.
	
	No. of hospitalizations with transfusion 
(A)
	No. of hospitalizations with transfusion-related adverse event (B)
	Proportion (%) of hospitalizations with TAE (B/A*100)

	CPT code
	467,680 (13.6%)
	1,246 (10.3%)
	0.27

	ICD-10-PCS code
	1,537,451 (44.6%)
	6,374 (52.5%)
	0.41

	ICD-10-PCS and CPT1
	369,770 (10.7%)
	1,562 (12.8%)
	0.42

	Hospital charge description review
	1,075,797 (31.1%)
	2,963 (24.4%)
	0.28

	Total
	3,450,698 (100%)
	12,145 (100%)
	0.35


Note: 1 – These hospitalizations had both ICD-10-PCS and CPT codes identifying blood transfusion procedure
Abbreviations: ICD-10-PCS, The International Classification of Diseases, Tenth Revision, Procedure Coding System; CPT, Current Procedural Terminology; TAE, Transfusion-related Adverse Event 


Supplementary Figures 1 and 2. 
[image: ][image: ]Proportions

Note: X axes show temporal trends in monthly hospitalizations with plasma transfusions by year, quarter, and month (i.e., 2016101 is for year 2016, 1st quarter, January)
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Figure 1. Hospitalizations with Plasma Transfusion in 2016 and

2020
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Figure 2. Proportion of Plasma Hospitalizations in 2016 and

2020 including and excluding COVID-19 patients
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