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USE FRENCH REGISTRY TRAUMABASE

Using DATABASES

« machine learning »
+

« predictive model »

Centre Type Age Sexe PAS Lactate HSP

Beaujon Chute 50 M 95 NA 1

LPS Pénétrant 
arme à feu

28 F NA 4.8 1

Beaujon Pénétrant  
arme 
blanche

30 M 120 1.2 0

HEGP AVP 23 M 100 3.6 0

LPS AVP 33 M 105 NA 0

Purpan Chute 58 F 110 NA 1

HSP

n = 1426

Development of CLINICAL 
DECISION AID SYSTEMS (CDAS)

Development of PREDICTIVE 
MODELS 



50%
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UNIQUE ECOSYSTEM OF PARTNERS

MÉDICAL

SCIENTIFIQUE

DATA-CENTRIC & 
TECHNOLOGIQUE

Carry out prospective studies or 
studies incorporating innovative 
artificial intelligence methods in 

the field of heavy trauma (e.g., 
hemorrhagic shock, fibrinogen 

effect, etc.).

Develop and test, with real-time 
data, a decision-support tool 

using predictive models.

2011
Setting up the Traumabase 
observatory 

2016 
Traumabase's collaboration with 
the scientific community

2019 
Integrating Capgemini Invent into 
the partnership 

2020+
Capitalizing on partnership 
achievements



PREDICTION  
 
CRITICAL ACTIONABLE PATIENT NEEDS 
 
IMPROVE TRIAGE 
 
OVERLAPPING PREHOSPITAL 
INFORMATION  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1. PRE-HOSPITAL 2. INTRA-HOSPITAL

FEW/ROUTINE CRITERIA IMPUTE MISSING DATA

SURGERY

RESUS BodyScan
DISPATCH

EMS

ICU/WARD

Trauma

PREDICTIONSAdmission
Interv RADIOLOGY



HEMORRHAGE
NEEDS 

TRANSFUSION 
RESUS TRANSFUSION ≥ 4 RBC
FIRST 6H

HEMORRHAGE CONTROL 
INTERVENTION 24H 
(SURGERY/RADIOLOGIE)
DEATH FROM HEMORRHAGE

TBI 
NEEDS

NEUROSURGERY
FIRST 24H

NEED FOR 
TRAUMA
CENTER

ADMISSION ICU >72H

COMPLEX SURGERY 
AIS >/= 3 FIRST 24H

ANY INTERVENTIONAL 
RADIOLOGY

DEATH FRIST 24H

MASSIVE TRANSFUSION



MAKE THE DATA USABLE





MODELS 
 
PROTOTYPES
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Infographic StylePERFORMANCE SHOCK/HEMORRHAGE: 1° MODEL

TASH score
ABC score
PhysicianMODEL 

25000 patients





PROSPECTIVE TEST
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HEMORRHAGIC SHOCK  CLINICALTRIALS.GOV: NCT06270615  
THE PRE-HOSPITAL DATA COLLECTION INTERFACE USED IN SHOCKMATRIX

OBJECTIVE
• Collect data in real time, as soon as the regulation is transmitted
• Collect predictions from clinicians stationed in the emergency room to estimate predictive capacity based on clinical expertise
• Collect pre-hospital variables of interest for algorithmic prediction, to validate the predictive model selected

Step 2 - Traumabase matchingStep 1 - Data collection
 

▪ Accident ▪ SMUR arrives at the 
accident site, takes 
charge and administers 
first aid

▪ Contact with the 
doctor in the 
outpatient department 
and transmission of 
data on the patient's 
condition

▪ Receive the call and 
enter pre-hospital 
variables and clinical 
prediction into the 
application

▪ Traumabase fed with 
patient data 
supplemented by a 
specific Shockmatrix 
identifier to enable 
correspondence between 
Azure and TB data

• Age
• Sex
• Minimum PAS
• Minimum DBP

• Heart rate
• Hemocue
• Volcemic expansion 

administered

• Pelvic fracture
• Catecholamines
• Intubation
• Clinical prediction

In a dedicated 
database

ILLUSTRATION OF THE DATA COLLECTION



RETRAIN + CHALLENGE  
THE MODELS 
 
HACKATHON  
43 000 PATIENTS
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PREHOSPITAL VARIABLE HEMORRHAGE NEUROSURGERY FIRST 24h NEED FOR TRAUMA CENTER
Age  X X
Capillary hemoglobine X X X
Fluid challenge

Clinical suspicion pelvis fracture X X

Prehospital catecholamines X
Systolic arterial  pressure arrival medical team X X X
Diastolic arterial  pressure arrival medical team X
Glasgow Coma Scale arrival EMS X X X
GCS motor X
Pupil anomaly X X X
Heart rate arrival medical team X X X
Penetrating trauma X

penetrant_objet X

Extremity ischemia X

External hemorrhage X

Amputation X

PATIENT NEED



HEMORRHAGE
NEEDS 

TBI 
NEEDS

NEED FOR 
TRAUMA CENTER

Light Gradient Boost
 

CONFORMAL
Variables 7

AUC (max) 0,85

F1 Score (max) 0,28

F2 Score (max) 0,40

Brier Score (min) 0,09

Threshold 0,16

False Negatve % 1,4%

False Positive % 7,9%

Execution time 11,3 ms

High Gradient 
Boost

 

CONFORMAL
Variables 10

AUC (max) 0,86

F1 Score (max) 0,44

F2 Score (max) 0,6

Brier Score (min) 0,23

Threshold 0,12

False Negatve % 2%

False Positive % 21%

Execution time <1s

High Gradient 
Boost CONFORMAL

Variables 10

AUC (max) 0,78

F1 Score (max) 0,72

F2 Score (max) 0,76

Brier Score (min) 0,31

Threshold 0,36

False Negatve % 11%

False Positive % 20%

Execution time 16 ms

PENG et al. MIL MED RES 2022 HUNTER et al. W J SURG 2023 GAUSS, TJARDES, PERKINS CURR OP CC 2023



TEST THE INTERFACE





AI4Health Summer School 2023 | Traumatrix Company Confidential © Capgemini Invent 2021. All rights reserved  | 24



AI4Health Summer School 2023 | Traumatrix Company Confidential © Capgemini Invent 2021. All rights reserved  | 25

1 2 3

USERFRIENDLY INTERFACE 
LOW TASK INTERRUPTION AND COGNITIVE LOAD; < 2 MIN 



HOW TO PRESENT TO 
CLINICIANS
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HOW TO PRESENT THE LEVEL OF UNCERATINTY OF THE 
PREDICTION?

MORE VISUALINITIAL



TRIAL METHODOLOGY
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1. PRE-HOSPITAL 2. INTRA-HOSPITAL

PROSPECTIVE CLUSTER TRIAL IN 16 DISPATCH CENTERS

SURGERY

RESUS BodyScan
DISPATCH

EMS

ICU/WARD

Trauma

PREDICTIONSAdmission
Interv RADIOLOGY



HYPOTHESIS: 
UNDERTRIAGE 5%
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STUDY DESIGN
 MOIS

 

Site 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
  

19

1                   
 

2                   
 

3                   
 

4                   
 

5                   
 

6                   
 

7                   
 

8                   
 

9                   
 

10                   
 

11                   
 

12                   
 

13                   
 

14                   
 

15                   
 

16                   
 

 Contrôle  Intervention  Suivi à 30 jours des derniers patients inclus

Cluster RCT,  

Stepped wedge 
Hypothesis: 
15% undertriage control/10% intervention 

8 permututation / 90% Power 

4320 patients -> 30 patients / sequence 

15 patients / month per centre 

18 months 

Randomisation of sequence, blinded to centers 
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STEP WEDGE CLUSTER TRIALS

Systematic review of 55 SW-CRTs 

Recruitment 

Low transformation rate 

64% low recrutement or transformation 

72% with a posteriori design modification
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CLUSTER RCT OPEN

 Contrôle  Intervention  Suivi à 30 jours des derniers patients inclus 

Hypothesis: 
15% undertriage control/10% intervention 

8 permutations / 90% Power 

4064 patients > 30 patients / sequence 

15 patients / month per centre 

18 months 

Randomisation of sequence 

Pause three months, respect seasonality 

Carry over effect 

    MOIS  

Site sep oct nov dec jan fev mar avr mai
  

juin
  

juil
  

aou sep oct nov dec jan fev mar avr mai
  
 

 

1                        
2                        
3                        
4                        
5                        
6                        
7                        
8                        
9                        

10                        
11                        
12                        
13                        
14                        
15                        
16                        



CONNECT PREDICTION TOOL 
WITH CLINICAL COURSE 
 
CHALLENGE



INTEGRATE MEDICO-
ECONOMIC ANALYSIS



ANALYZE PHYSICIAN 
BEHAVIOUR AND DECISION  
 
EXPERIENCE 
CONFIDENCE



IF WE COULD START OVER?



COGNITIVE 
BENCHMAR
K

MACHINE 
BUDDY



SAME OUTCOMES?

HIGHER EXTERNAL VALIDITY?

IN THE FIELD? 







AI4Health Summer School 2023 | Traumatrix Company Confidential © Capgemini Invent 2021. All rights reserved  | 42

THANK YOU FOR YOUR 
ATTENTION

tgauss@chu-grenoble.fr


