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Supplemental Table 1. List of hepatectomy procedure codes
	Japanese reimbursement code
	Description

	150363010
	Open hepatectomy (two-sectionectomy)

	150362910
	Open hepatectomy (one sectionectomy [except left lateral sectionectomy])

	150388910
	Laparoscopic hepatectomy (two-sectionectomy)

	150388810
	Laparoscopic hepatectomy (one open hepatectomy (one sectionectomy [except left lateral sectionectomy]) [except left lateral sectionectomy])




Supplemental Table 2. List of topical hemostatic materials
	Group
	Category
	Japanese reimbursement code
	Product name (English)

	Primary hemostatics
	Gelatin (gelatin sponge)
	613320172
	Purified gelatin

	Primary hemostatics
	Gelatin (gelatin sponge)
	613320101
	Gelatin

	Primary hemostatics
	Gelatin (gelatin sponge)
	663320013
	Spongel (5 cm × 2.5 cm)

	Primary hemostatics
	Gelatin (gelatin sponge)
	663320014
	Spongel (10 cm × 7 cm)

	Primary hemostatics
	Gelatin (gelatin sponge)
	663320015
	Gelfoam (2 cm × 6 cm × 0.7 cm)

	Primary hemostatics
	Gelatin (gelatin sponge)
	663320016
	Gelfoam (8 cm × 12.5 cm × 1 cm)

	Primary hemostatics
	Gelatin (gelatin sponge)
	662710002
	Gelfilm (10 cm × 12.5 cm)

	Primary hemostatics
	Gelatin (gelatin sponge)
	662710006
	Gelfilm for ophthalmic use (2.5 cm × 5 cm)

	Primary hemostatics
	Gelatin sponge hemostatic material
	725030000
	Spongostan

	Primary hemostatics
	Oxidized cellulose
	660433021
	Surgicel Absorbable Hemostat (cotton type, 5.1 × 2.5 cm)

	Primary hemostatics
	Oxidized cellulose
	660444016
	Surgicel Absorbable Hemostat Nu-Knit (2.5 × 8.9 cm)

	Primary hemostatics
	Oxidized cellulose
	660444017
	Surgicel Absorbable Hemostat Nu-Knit (7.6 × 10.2 cm)

	Primary hemostatics
	Oxidized cellulose
	660444018
	Surgicel Absorbable Hemostat Nu-Knit (2.5 × 2.5 cm)

	Primary hemostatics
	Oxidized cellulose
	660444019
	Surgicel Absorbable Hemostat Nu-Knit (15.2 × 22.9 cm)

	Primary hemostatics
	Oxidized cellulose
	663320009
	Surgicel Absorbable Hemostat (1.3 × 5.1 cm)

	Primary hemostatics
	Oxidized cellulose
	663320010
	Surgicel Absorbable Hemostat (5.1 × 7.6 cm)

	Primary hemostatics
	Oxidized cellulose
	663320011
	Surgicel Absorbable Hemostat (5.1 × 35.6 cm)

	Primary hemostatics
	Oxidized cellulose
	663320012
	Surgicel Absorbable Hemostat (10.2 × 20.3 cm)

	Primary hemostatics
	Microfibrillar collagen
	724390000
	Avitene

	Primary hemostatics
	Microfibrillar collagen
	724390000
	Integran

	Primary hemostatics
	Starch-based absorbable local hemostatic material
	710010273
	Arista

	Primary hemostatics
	Starch-based absorbable local hemostatic material
	710010273
	Surgicel

	Primary hemostatics
	Starch-based absorbable local hemostatic material
	710010273
	Surgicel Snow

	Primary hemostatics
	Starch-based absorbable local hemostatic material
	710010273
	Surgicel Powder

	Primary hemostatics
	Starch-based absorbable local hemostatic material
	710010292
	Surgicel

	Flowable microfibrillar collagen
	Flowable microfibrillar collagen
	724390000
	Floseal

	Flowable microfibrillar collagen
	Flowable microfibrillar collagen
	724390000
	Surgiflo

	Fibrin sealants
	Fibrin sealant
	621203601
	Bolheal Tissue Adhesive (0.5 mL × 4 vials)

	Fibrin sealants
	Fibrin sealant
	621203701
	Bolheal Tissue Adhesive (1 mL × 4 vials)

	Fibrin sealants
	Fibrin sealant
	621203801
	Bolheal Tissue Adhesive (2 mL × 4 vials)

	Fibrin sealants
	Fibrin sealant
	621203901
	Bolheal Tissue Adhesive (3 mL × 4 vials)

	Fibrin sealants
	Fibrin sealant
	621204001
	Bolheal Tissue Adhesive (5 mL × 4 vials)

	Fibrin sealants
	Fibrin sealant
	621518301
	Beriplast P Combi-Set (5 mL × 2 kits)

	Fibrin sealants
	Fibrin sealant
	621519801
	Beriplast P Combi-Set (0.5 mL × 2 kits)

	Fibrin sealants
	Fibrin sealant
	621519901
	Beriplast P Combi-Set (1 mL × 2 kits)

	Fibrin sealants
	Fibrin sealant
	621520001
	Beriplast P Combi-Set (3 mL × 2 kits)

	Fibrin sealants
	Fibrin sealant
	660470007
	Beriplast P Combi-Set (0.5 mL × 2 kits)

	Fibrin sealants
	Fibrin sealant
	660470008
	Beriplast P Combi-Set (1 mL × 2 kits)

	Fibrin sealants
	Fibrin sealant
	660470009
	Beriplast P Combi-Set (3 mL × 2 kits)

	Fibrin sealants
	Fibrin sealant
	660470010
	Beriplast P Combi-Set (5 mL × 2 kits)

	Fibrin sealants
	Fibrin sealant
	667990003
	Bolheal (0.5 mL × 4 vials)

	Fibrin sealants
	Fibrin sealant
	667990004
	Bolheal (1 mL × 4 vials)

	Fibrin sealants
	Fibrin sealant
	667990005
	Bolheal (2 mL × 4 vials)

	Fibrin sealants
	Fibrin sealant
	667990006
	Bolheal (3 mL × 4 vials)

	Fibrin sealants
	Fibrin sealant
	667990007
	Bolheal (5 mL × 4 vials)

	Sheet-type biological tissue adhesives/sealants
	Sheet-type biological tissue adhesives/sealants
	621204101
	TachoComb Tissue Adhesive Sheet (9.5 × 4.8 cm)

	Sheet-type biological tissue adhesives/sealants
	Sheet-type biological tissue adhesives/sealants
	621360901
	TachoComb Tissue Adhesive Sheet (3.0 × 2.5 cm)

	Sheet-type biological tissue adhesives/sealants
	Sheet-type biological tissue adhesives/sealants
	621361001
	TachoComb Tissue Adhesive Sheet (4.8 × 4.8 cm)

	Sheet-type biological tissue adhesives/sealants
	Sheet-type biological tissue adhesives/sealants
	622133401
	TachoSil Tissue Adhesive Sheet (3.0 × 2.5 cm)

	Sheet-type biological tissue adhesives/sealants
	Sheet-type biological tissue adhesives/sealants
	622133501
	TachoSil Tissue Adhesive Sheet (4.8 × 4.8 cm)

	Sheet-type biological tissue adhesives/sealants
	Sheet-type biological tissue adhesives/sealants
	622133601
	TachoSil Tissue Adhesive Sheet (9.5 × 4.8 cm)

	Sheet-type biological tissue adhesives/sealants
	Sheet-type biological tissue adhesives/sealants
	660421119
	TachoComb (9.5 × 4.8 cm)

	Sheet-type biological tissue adhesives/sealants
	Sheet-type biological tissue adhesives/sealants
	660443009
	TachoComb (3.0 × 2.5 cm)

	Sheet-type biological tissue adhesives/sealants
	Sheet-type biological tissue adhesives/sealants
	660443010
	TachoComb (4.8 × 4.8 cm)






Supplemental Table 4. List of blood products used in the study
	EphMRA ATC codes
	Japanese reimbursement code
	Description

	K03A0
	620004675
	Irradiated Leukocyte-Reduced Red Blood Cell Concentrate (Japanese Red Cross), derived from 200 mL whole blood

	K03A0
	620004676
	Irradiated Leukocyte-Reduced Red Blood Cell Concentrate (Japanese Red Cross), derived from 400 mL whole blood

	K03A0
	620004687
	Leukocyte-Reduced Red Blood Cell Concentrate (Japanese Red Cross), derived from 200 mL whole blood

	K03A0
	620004688
	Leukocyte-Reduced Red Blood Cell Concentrate (Japanese Red Cross), derived from 400 mL whole blood

	K03A0
	621772001
	Irradiated Leukocyte-Reduced Red Blood Cells (Japanese Red Cross), derived from 200 mL whole blood

	K03A0
	621772101
	Irradiated Leukocyte-Reduced Red Blood Cells (Japanese Red Cross), derived from 400 mL whole blood

	K03A0
	621772801
	Leukocyte-Reduced Red Blood Cells (Japanese Red Cross), derived from 200 mL whole blood

	K03A0
	621772901
	Leukocyte-Reduced Red Blood Cells (Japanese Red Cross), derived from 400 mL whole blood

	K03A0
	646340048
	Human Red Blood Cells, derived from 200 mL whole blood

	K03A0
	646340226
	Human Red Blood Cells, derived from 400 mL whole blood

	K03A0
	646340482
	Red Blood Cells in MAP solution (Japanese Red Cross), derived from 200 mL whole blood

	K03A0
	646340483
	Red Blood Cells in MAP solution (Japanese Red Cross), derived from 400 mL whole blood



Supplemental Table 5. List of bleeding diagnoses
	ICD-10 code
	Diagnosis codes
	Diagnostic code name 

	D500
	2809005
	Hemorrhagic anemia

	J942
	5118003
	Hemothorax

	J942
	5118002
	Hemopneumothorax

	K661
	8839763
	Peritoneal bleeding

	K661
	8841643
	Retroperitoneal hematoma

	K661
	8839651
	Intraperitoneal bleeding

	K768
	8844731
	Shock liver

	K768
	8831551
	Hepatic bleeding

	R571
	9584004
	Hemorrhagic shock

	R571
	8835370
	Hypovolemic shock

	R58
	8837085
	Massive bleeding

	R58
	4590005
	Arterial bleeding

	R58
	8835227
	Parenchymal organ bleeding

	R58
	8832405
	Acute massive bleeding

	T794
	8844395
	Traumatic hemorrhagic shock

	T810
	8833916
	Secondary bleeding

	T810
	8844476
	Postoperative hematoma

	T810
	8851094
	Postoperative bleeding

	T810
	8848922
	Postoperative seroma

	T810
	8851095
	Intraoperative bleeding

	T810
	9983022
	Anastomotic bleeding

	T810
	8851096
	Massive intraoperative bleeding

	T811
	9980001
	Postoperative shock

	T811
	8848561
	Intraoperative shock

	T811
	8844477
	Postoperative hemorrhagic shock

	T811
	9980002
	Postoperative gastrointestinal hemorrhagic shock

	R048
	8838831
	Pulmonary bleeding

	R048
	4462004
	Alveolar hemorrhage


Note: diagnostic codes are based on the Japanese reimbursement claims system.

Supplemental Table 6. Definition of reoperation
	Japanese reimbursement code
	Description

	150160010
	Exploratory laparotomy




Supplemental Table 7. Hospital characteristics by topical hemostatic material combination in open and laparoscopic hepatectomy
	 
	 
	Combination
	 
	 

	Characteristics
	Overall
	PR
	SH
	PR+SH
	Other combinations 

	Open hepatectomy (n=3328)
	
	
	
	
	

	Total
	3328 (100)
	605 (18.2)
	724 (21.8)
	1301 (39.1)
	698 (21.0)

	Hospital scale, ≥500 beds, n(%)
	1905 (100)
	339 (17.8)
	313 (16.4)
	760 (39.9)
	493 (25.9)

	Designated Cancer Care Hospital, n(%)
	2957 (100)
	531 (18.0)
	604 (20.4)
	1190 (40.2)
	632 (21.4)

	Laparoscopic hepatectomy (n=620)
	
	
	
	
	

	Total
	620 (100)
	219 (35.3)
	109 (17.6)
	138 (22.3)
	154 (24.8)

	Hospital scale, ≥500 beds, n(%)
	434 (100)
	127 (29.3)
	89 (20.5)
	116 (26.7)
	102 (23.5)

	Designated Cancer Care Hospital, n(%)
	593 (100)
	209 (35.2)
	104 (17.5)
	136 (22.9)
	144 (24.3)


Abbreviations: PR, primary hemostatic agents; SH, sheet-type biological tissue adhesives.
Percentages are calculated within each column and sum to 100%.
