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Additional File 1. Explanation of the Japan Neurotrauma Data Bank 2015

The datasheet contained more than 200 items such as patient characteristics, mechanism of injury, time of transportation, vital signs and consciousness at the time of admission, laboratory data, imaging findings, acute-phase treatment, surgical intervention, mortality, and Glasgow Outcome Scale scores. Trauma diagnoses were registered according to the Abbreviated Injury Scale score, Injury Severity Score, and Traumatic Coma Data Bank computed tomography classification. These parameters are collected by representative administrators of the hospital based on electric in-hospital charts.

Institutions registered in the multicenter registry
Sapporo Medical University Hospital, Aomori Prefectural Central Hospital, Sendai City Hospital, Shinshu Ueda Medical Center, Chiba Emergency Medical Center, Chiba University Hospital, Kimitsu Chuo Hospital, The Jikei University Kashiwa Hospital, Showa University Hospital, Teikyo University Hospital, Nippon Medical School Hospital, Nihon University Hospital, National Disaster Medical Center, National Defense Medical College Hospital, Yokohama City University Medical Center, St. Marianna University Hospital, Tokai University Hospital, Toho University Medical Center Ohashi Hospital, Nippon Medical School Tama Nagayama Hospital, Tokyo Medical and Dental University Hospital, Nagoya City University Hospital, Saiseikai Shiga Hospital, Kyoto Kujo Hospital, Nara Medical University Hospital, Osaka Mishima Emergency Critical Care Center, Hyogo Prefectural Kakogawa Medical Center, Kagawa University Hospital, Yamaguchi University Hospital, Iizuka Hospital, Kurume University Hospital, Fukuoka University Hospital, and Japanese Red Cross Kumamoto Hospital.


Additional File 2. Explanation of the AIS, ISS, and TCDB classifications

Abbreviated Injury Scale
The Abbreviated Injury Scale (AIS) is an anatomically based, globally accepted severity scoring system used to classify individual injuries by body region. The AIS code consists of a total of seven digit codes; six digit codes for the detailed injury and one digit code for the severity score. The first digit indicates the body region (e.g., the head, neck, etc.), the next three digits represent the anatomical structure, and the final two digits indicate the level of injury. If the AIS code is written as 123456.7, it means 1: body region, 2, 3, and 4: anatomical structure, 5 and 6: level of injury, and 7: severity score.

Example: AIS score=140652.4
1: Head
406: Cerebrum
52: Thin subdural hematoma; hemorrhage 50 mL
4: Severe injury

Injury Severity Score
The Injury Severity Score (ISS) is a severity scale calculated from the AIS to assess multiply injured patients. For the calculation, you must identify the highest three AIS scores in six areas of the body below. The scores range from 1 to 75. If the AIS severity of any region of injury is 6, the score is 75.
1: Head and neck
2: Face
3: Chest and thoracic spine
4: Abdomen, lumber spine, and pelvic contents
5: Bony pelvis and limbs
6: Body surface

The squares with the highest scores in the three different body areas must be added together.

Example
Head and Neck: AIS severity 4, Chest: AIS severity 3, Abdomen: AIS severity 2, and Body surface: AIS severity 1
ISS=42+32+22=16+9+4=29 (The three highest scores are included in the calculation).


The Trauma Coma Data Bank classification
The Trauma Coma Data Bank (TCDB) classification is a classification according to morphological criteria based on computed tomography (CT), which differentiates between mass lesions and permits further discrimination of patients with diffuse injuries into four categories, considering signs of intracranial pressure (present or absent basal cisterns or midline shift). This classification includes diffuse injuries 1–4, evacuated mass, and non-evacuated mass.
The TCDB classification is as follows:
Diffuse injury I: no visible intracranial pathology on CT.
Diffuse injury II: cisterns present with a midline shift of 0–5 mm and/or no high- or mixed-density lesion >25 cc.
Diffuse injury III: cisterns compressed or absent with a midline shift of 0–5 mm and/or no high- or mixed-density lesion >25 cc.
Diffuse injury IV: midline shift >5 mm, no high- or mixed-density lesion >25 cc.
Evacuated mass lesion: any lesion surgically evacuated.
Unevacuated mass lesion: high- or mixed-density lesion >25 cc, not surgically evacuated.

Additional File 3. Data collection and variables

Patients were stratified by age into the following groups: <65, 65–74, and ≥75 years.[1] They were additionally categorized by vital signs as follows: systolic blood pressure, <90 or ≥90 mm Hg and the Glasgow Coma Scale (GCS) score, 3–8, 9–12, or 13–15, based on the Japan Fire and Disaster Management Agency protocol for determining priority at the scene.[2]
The Abbreviated Injury Scale (AIS) is an anatomically based, globally accepted severity scoring system used to classify individual injuries by body region (e.g., region 1: head, 2: face, 3: neck, and 4: thorax) and subsequently by relative severity on a 6-point scale (1, minor to 6, maximal). Generally, an AIS score ≥3 is considered a serious or more severe injury.[3] The Injury Severity Score (ISS) is another global trauma severity scale associated with mortality. ISS scores are calculated using the AIS, and scores range from 1 to 75. The Traumatic Coma Data Bank classification established by Marshall et al.[4] uses morphological criteria based on computed tomography, which differentiates between mass lesions and permits further discrimination of patients with diffuse injuries into four categories, taking into account signs of intracranial pressure (present or absent basal cisterns or midline shift). This classification includes diffuse injuries I–IV, evacuated mass, and non-evacuated mass.[4,5] Patients were further categorized into diffuse injuries I and II, diffuse injuries III and IV, evacuated mass, and non-evacuated mass for analysis.
Additional File 4. Explanation of k-means cluster analysis

We derived coagulation phenotypes by applying k-means clustering, which is a basic, widely used machine learning-based clustering approach. In k-means clustering, centroids of the clusters were randomly allocated on the data distribution, and the data were assigned to these clusters with the closest distance from the centroids. The centroids were reconsidered with reference to all data across the clusters, and this machine learning process repeated these procedures until all clusters converge to the specific regions.[6]
The cubic clustering criterion (CCC) can be used to estimate the number of clusters using methods based on minimizing the sum of squares in clusters, such as the Ward minimum variance method and k-means. The performance of the CCC is evaluated using the Monte Carlo method, where the CCC is based on the assumption that the clusters obtained from a uniform distribution over the hyperboxes are hypercubes of the same size. Although the hypercube assumption is wrong most of the time, it is generally considered conservative unless the number of clusters is very large in more than two dimensions.[7]


Additional File 5. Missing values of coagulation parameters
	Parameter
	Cohort of isolated TBI

	　
	N=844

	PT-INR
	162 (19.2%)

	APTT
	164 (19.4%)

	FBG
	237 (28.1%)

	DD
	209 (24.8%)

	Total
	286 (33.9%)


PT-INR: prothrombin time-international normalized ratio, APTT: activated partial thromboplastin time, FBG: fibrinogen, DD: D-dimer, TBI: traumatic brain injury


Additional File 6. Pearson correlation coefficients for each coagulation parameter
	Variable
	Reference
	Correlation coefficient
	　
	95% CI
	　

	APTT
	PT-INR
	0.48
	
	0.42
	–
	0.55
	

	FBG
	PT-INR
	-0.03
	
	-0.11
	–
	0.05
	

	DD
	PT-INR
	0.06
	
	-0.03
	–
	0.14
	

	FBG
	APTT
	-0.17
	
	-0.25
	–
	-0.09
	

	DD
	APTT
	0.30
	
	0.22
	–
	0.37
	

	DD
	FBG
	-0.34
	
	-0.41
	–
	-0.26
	


PT-INR: prothrombin time-international normalized ratio, APTT: activated partial thromboplastin time, FBG: fibrinogen, DD: D-dimer, CI: confidence interval

Additional File 7.
(A) Characteristics and background of all the study participants

	Parameter
	Total cohort

	
	n=556

	Sex (male), n (%)
	

	
	374 (67.3)

	Age (years), n (%)
	

	16–64
	204 (36.7)

	65–74
	129 (23.2)

	75
	223 (40.1)

	Mechanism, n (%)
	

	Slip
	190 (34.2)

	Fall
	126 (22.6)

	Pedestrian (TA)
	77 (13.8)

	Bicycle (TA)
	49 (8.8)

	Motorbike (TA)
	48 (8.6)

	Others
	66 (11.9)

	Medical history, n (%)

	HT
	160 (28.8)

	DM
	76 (13.7)

	LD
	25 (4.5)

	IHD
	45 (8.1)

	CVD
	58 (10.4)

	Antithrombotic therapy, n (%)

	APT
	79 (14.2)

	ACT
	50 (9.0)


TA: traffic accident, HT: hypertension, DM: diabetes mellitus, LD: liver dysfunction, IHD: ischemic heart disease, CVD: cerebrovascular disease, APT: antiplatelet therapy, ACT: anticoagulant therapy
(B) Clinical data of all the study participants
	Parameter
	Total cohort

	　
	n=556

	Systolic blood pressure, n (%)

	< 90 mmHg
	15 (2.7)

	Glasgow Coma Scale score, n (%)

	13–15
	66 (11.9)

	9–12
	95 (17.1)

	3–8
	395 (71.0)

	Skull fracture, n, (%)

	Vault
	258 (46.4)

	Base
	127 (22.8)

	TCDB classification, n, (%)

	Diffuse injuries Ⅰ–Ⅱ
	93 (16.8)

	Diffuse injuries Ⅲ–Ⅳ
	33 (5.9)

	Evacuated mass
	267 (48.1)

	Non-evacuated mass
	162 (29.2)

	ISS, median (IQR)

	
	25 (16–25)

	PT-INR, median (IQR)

	
	1.07 (1.0–1.18)

	APTT (seconds), median (IQR)

	
	28.5 (25.2–32.8)

	FBG (mg/dL), median (IQR)

	
	254 (193–323)

	DD (μg/mL), median (IQR)

	
	27.4 (9.3–77.9)

	In-hospital mortality n, (%)

	
	180 (32.4)

	Poor GOS at discharge, n (%)

	
	388 (69.8)


PT-INR: prothrombin time-international normalized ratio, APTT: activated partial thromboplastin time, FBG: fibrinogen, DD: D-dimer, ISS: Injury Severity Score, TCDB: Traumatic Coma Data Bank, IQR: interquartile range, GOS: Glasgow Outcome Scale
Additional File 8. Crude ORs and adjusted ORs with 95% CIs for each confounding factor (sex, age, GCS score, TCDB classification, and ISS) for in-hospital mortality
	Variable
	Crude OR
	　
	95% CI
	　
	Adjusted OR
	　
	95% CI
	　

	Sex
	
	
	
	
	
	
	
	
	
	
	
	

	
	Female
	Reference
	
	
	
	
	
	Reference
	
	
	
	
	

	
	Male
	0.80
	
	0.55
	–
	1.16
	
	1.35 
	
	0.82 
	–
	2.19 
	

	Age
	
	
	
	
	
	
	
	
	
	
	
	

	
	-64
	Reference
	
	
	
	
	
	Reference
	
	
	
	
	

	
	65–74
	2.87
	
	1.71
	–
	4.79
	
	2.91
	
	1.57
	–
	5.39
	

	
	75
	3.99
	
	2.54
	–
	6.28
	
	5.13
	
	2.90
	–
	9.06
	

	Glasgow Coma Scale
	
	
	
	
	
	
	
	
	
	
	
	

	
	13–15
	Reference
	
	
	
	
	
	Reference
	
	
	
	
	

	
	9–12
	2.96
	
	1.22
	–
	7.19
	
	3.41 
	
	1.18
	–
	9.83
	

	
	3–8
	6.10
	
	2.98
	–
	12.48
	
	6.36
	
	2.67
	–
	15.1
	

	TCDB classification
	
	
	
	
	
	
	
	
	
	
	
	

	
	Non-evacuated mass
	Reference
	
	
	
	
	
	Reference
	
	
	
	
	

	
	Evacuated mass
	0.51
	
	0.34
	–
	0.77
	
	0.53 
	
	0.33
	–
	0.86
	

	
	Diffuse injuries 1–2
	0.19
	
	0.10
	–
	0.38
	
	0.22 
	
	0.10
	–
	0.50
	

	
	Diffuse injuries 3–4
	2.24
	
	1.03
	–
	4.86
	
	1.80
	
	0.69
	–
	4.68
	

	ISS (points)
	1.06
	
	1.03
	-
	–
	
	1.02 
	
	0.99
	-
	–
	


The adjusted OR was calculated by adjusting for the following items other than the variable of interest: sex, age, GCS, TCDB classification, ISS, and cluster.
OR: odds ratio, CI: confidence interval, ISS: Injury Severity Score, TCDB: Traumatic Coma Data Bank, IQR: interquartile range, GOS: Glasgow Outcome Scale

Additional File 9. Crude and adjusted ORs with 95% CIs for in-hospital mortality and the GOS score at discharge after adjusting for sex, age, the GCS score, ISS, and TCDB classification
	Variables
	Crude OR [95% CI]
	Adjusted OR [95% CI]

	Cluster for in-hospital mortality
	
	

	
	Cluster A
	Reference
	Reference

	
	Cluster B
	1.37 [0.84–2.24]
	2.17 [1.22–3.86]

	　
	Cluster C
	2.89 [1.25–6.68]
	2.61 [1.01–6.72]

	
	Cluster D
	7.56 [3.57–16.0]
	10.0 [4.00–25.2]

	
	Cluster E
	18.1 [6.32–52.0]
	24.1 [7.12-81.3]

	Cluster for the GOS score at discharge
	
	

	
	Cluster A
	Reference
	Reference

	
	Cluster B
	0.69 [0.44–1.07]
	1.24 [0.69–2.23]

	　
	Cluster C
	2.71 [0.89–8.30]
	2.41 [0.65–8.86]

	
	Cluster D
	5.85 [1.71–20.0]
	9.01 [2.16–37.5]

	
	Cluster E
	11.7 [1.54–89.0]
	23.6 [2.43–228.3]


OR: odds ratio, CI: confidence interval, GOS: Glasgow Outcome Scale, GCS: Glasgow Coma Scale, ISS: Injury Severity Score, TCDB: Traumatic Coma Data Bank

[bookmark: OLE_LINK1]Additional File 11. Proportion of TCDB classifications in each cluster.
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TCDB: Traumatic Coma Data Bank


Additional File 12. Proportions of in-hospital mortality and GOS scores at discharge in each cluster
[image: ]
GOS: Glasgow Outcome Scale
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