Appendix A. Cohort Definitions and Exact Codes
Severe TBI With Complicated Diabetes Cohort
Patients were required to meet all of the following criteria:
· Age ≥18 years 
· Severe traumatic brain injury defined by: 
· ICD-10-CM R41.3 — Other amnesia 
· ICD-10-CM S02.0 — Fracture of vault of skull 
· ICD-10-CM S02.1 — Fracture of base of skull 
· ICD-10-CM S02.8 — Fractures of other specified skull and facial bones 
· ICD-10-CM S06 — Intracranial injury 
· ICD-10-CM S09 — Other and unspecified injuries of head 
· Severe neurologic injury severity defined by either: 
· LOINC 9269-2 — Glasgow Coma Scale total score between 3 and 8 
· ICD-10-CM R40.243 — Glasgow Coma Scale score 3–8 
· Evidence of complicated diabetes within 1 year prior to index injury defined by: 
· Hemoglobin A1c ≥8.0% (TNX:9037) 
· ICD-10-CM E11.0–E11.8 — Complicated type 2 diabetes mellitus 
· ICD-10-CM E10.1–E10.8 — Complicated type 1 diabetes mellitus 
Severe TBI Without Diabetes Cohort
Patients were required to meet all of the following criteria:
· Age ≥18 years 
· Severe traumatic brain injury defined by: 
· ICD-10-CM R41.3 
· ICD-10-CM S02.0 
· ICD-10-CM S02.1 
· ICD-10-CM S02.8 
· ICD-10-CM S06 
· ICD-10-CM S09 
· Severe neurologic injury severity defined by either: 
· LOINC 9269-2 — Glasgow Coma Scale total score between 3 and 8 
· ICD-10-CM R40.243 — Glasgow Coma Scale score 3–8 
· No evidence of diabetes defined by: 
· Absence of hemoglobin A1c ≥6.5% (TNX:9037) 
· Absence of ICD-10-CM E08–E13 diabetes mellitus diagnoses 

Footnote: TBI identification codes follow NIH/National Academies coding guidance (National Academies of Sciences, Engineering, and Medicine. Evaluation of the Disability Determination Process for Traumatic Brain Injury in Veterans. Washington, DC: National Academies Press; 2019) and are consistent with Rasmussen et al. (J Clin Med. 2025;14:4510)[13],  and Shaik et al. (Surgeries. 2025;6:38), [8].



Appendix B. Propensity Score Matching Variables and Coding Definitions
Propensity score matching (PSM) was performed within the TriNetX platform using nearest-neighbor matching to balance baseline demographic, clinical, medication, and laboratory characteristics between severe traumatic brain injury (TBI) patients with complicated diabetes and severe TBI patients without diabetes.

Demographic Variables Included in Matching
	Variable
	Coding Definition

	Age at index
	TriNetX demographic variable

	Female sex
	HL7V3.0 Gender: F

	White race
	LOINC 2106-3

	Hispanic or Latino ethnicity
	LOINC 2135-2



Comorbidities Included in Matching
	Comorbidity
	ICD-10 Code(s)

	Other liver disease
	K76

	Heart failure
	I50

	Hypertension
	I10

	Ischemic heart disease
	I20–I25

	Peripheral vascular disease
	I70–I79

	Chronic kidney disease
	N18

	Chronic pulmonary disease
	J40–J4A



Medication Variables Included in Matching
	Medication
	Coding System
	Exact Codes

	Sodium-glucose cotransporter-2 (SGLT2) inhibitors
	ATC
	A10BK

	Insulin
	TriNetX medication class
	HS501

	Metformin
	RxNorm
	6809



Laboratory Variables Included in Matching
	Laboratory Variable
	Coding System
	Exact Codes

	Glasgow Coma Scale (GCS) total score
	LOINC
	9269-2

	Body mass index (BMI)
	LOINC
	9083

	Hemoglobin A1c
	TriNetX/LOINC
	TNX:9037



BMI Categories Used in Matching
	BMI Category
	Definition

	<30 kg/m²
	Non-obese/overweight

	30–35 kg/m²
	Class I obesity

	35–40 kg/m²
	Class II obesity

	≥40 kg/m²
	Class III obesity






Appendix C. Outcome Definitions and Exact Codes
	Outcome
	Coding Definition

	Mortality
	Deceased status

	Pneumonia
	ICD-10-CM J12–J18

	Seizure
	ICD-10-CM R56

	Emergency endotracheal intubation
	CPT 31500

	Sepsis
	ICD-10-CM A40–A41

	Acute myocardial infarction
	ICD-10-CM I21

	Inpatient hospitalization/discharge encounter
	HL7V3.0 VisitType: IMP

	Cerebral infarction (stroke)
	ICD-10-CM I63

	Pulmonary embolism (PE)
	ICD-10-CM I26

	Deep vein thrombosis (DVT)
	ICD-10-CM I82.4, I82.6









Appendix D. Diabetes Specific Complication Subtypes 
	Diabetes Complication
	Pre-Match Complicated DM (n, %) (N=8,150)
	Post-Match Complicated DM (n, %) (N=5,893)

	Type 2 DM with kidney complications (E11.2)
	2,991 (36.7%)
	1,473 (25.0%)

	Type 2 DM with neurological complications (E11.4)
	2,127 (26.1%)
	1,255 (21.3%)

	Type 2 DM with circulatory complications (E11.5)
	1,320 (16.2%)
	731 (12.4%)

	Type 2 DM with ophthalmic complications (E11.3)
	954 (11.7%)
	524 (8.9%)

	Type 2 DM with other specified complications (E11.6)
	4,385 (53.8%)
	2,752 (46.7%)

	Type 2 DM with unspecified complications (E11.8)
	587 (7.2%)
	354 (6.0%)

	Type 2 DM with ketoacidosis (E11.1)
	318 (3.9%)
	212 (3.6%)

	Type 2 DM with hyperosmolarity (E11.0)
	196 (2.4%)
	130 (2.2%)

	Type 1 DM with kidney complications (E10.2)
	253 (3.1%)
	141 (2.4%)

	Type 1 DM with neurological complications (E10.4)
	326 (4.0%)
	212 (3.6%)

	Type 1 DM with circulatory complications (E10.5)
	122 (1.5%)
	71 (1.2%)

	Type 1 DM with ophthalmic complications (E10.3)
	147 (1.8%)
	100 (1.7%)

	Type 1 DM with other specified complications (E10.6)
	440 (5.4%)
	295 (5.0%)

	Type 1 DM with unspecified complications (E10.8)
	73 (0.9%)
	59 (1.0%)

	Type 1 DM with ketoacidosis (E10.1)
	179 (2.2%)
	136 (2.3%)



