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�x To consolidate the existing PROSAFE 

network , based on a prospective data  

collection in intensive care units (ICUs). 

�x To describe the epidemiology of  

moderate- to -severe TBI in 7 countries. 

�x To evaluate the consequences of TBI in 

children, through a multidimensional  

study of their outcomes. 

�x To establish a centralized biobank 

(blood and derived fluids, CSF) and a 

bank of clinical imaging for patients with 

TBI. 

�x To build a pro gnost ic mo del based on 

clinical and biological data to predict short 

and medium term outcomes of TBI  

patients. 

�x To identify the most effect ive clinical   

interv ent ions for optimally treating TBI 

patients. 

�x To recognize cen t res of excel lence in  

treating TBI patients. 

�x To share data with other international 

research groups adhering to the InTBIR 

network. 

Aims of the study 

The pro je ct  involves 7 part ners  fro m  

Cypru s, Gree ce, Hungar y, I srael , I taly, 

Poland and Slovenia.  
 

CREACTIVE started on 1st October, 2013 

and will run until 30th September, 2018. 

All ICUs already participating in the PROSAFE project 
and hospitalized patients with traumatic brain injury 
are invited to take part in CREACTIVE. For each  
patient with TBI, the centres have to fill out the case 
report form, which is already part of the PROSAFE 
database. 

Follow-up will be performed six months after the 
trauma event, and will be two-tiered: 

1. by telephone call for all patients; 
2. by full patient examination  to be  
performed in a selected subgroup of ICUs 
only.   

In a subset of ICUs, clinical  imag es carried out 
during routine clinical practice will be collected 
and centralized for all recruited patients. Images 
will undergo computer analysis, with a view to 
developing automatic or semi-automatic reading 
systems, thereby facilitating evaluation of the 
brain injury. 

Biological samples will be collected and  
centralized in a subset of ICUs for phenotypic 
biomarker analysis.  The choice of markers to be 
studied will be made after analysis of the images 
has suggested the most promising  
pathophysiological process to investigate. 

Analysis 

An annual report of the results will be  

produced in both aggregate and  

customized form for each participating 

centre. This will enable the centres to 

compare their data with those of the  

entire data set . Accordingly, different 

quality indicators will be developed (SMR, 

Calibration Belt, VLAD) in order to  

statistically adjust comparisons for  

differences in patient severity. An analysis 

plan based on the propensity score will be 

used to identify the most effective  

therapeutic interventions. 

Based on the data collected, it is  

expected to enrol 7000 patients with 

moderate- to -severe traumatic brain  

injury in approximately 125 units, of 

which at least 80 Italian, by the end of 

the study, scheduled for September 2018. 

GiViTI calibration belt to evaluate and develop prognostic models with  
a dichotomous outcome 
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General report - Year 2017
Project participation *

Nation ICUs Adult Patients
Pediatric
Patients

TBI
Adult Patients

TBI
Pediatric
Patients

VALID
TBI

Adult Patients

VALID
TBI

Pediatric Patients

Cyprus
1 649 5 46 0 46 0

Greece
4 638 98 64 6 57 6

Hungary
4 884 17 284 6 220 5

Israel
2 47 1288 0 45 0 34

Italy
31 13187 887 1150 72 910 62

Poland
7 1135 194 181 9 175 9

Slovenia
2 928 2 191 0 191 0

Total 51
17468 2491 1916 138 1599 116

19959 2054 1715

*Only the ICUs providing valid data are included in the analysis.
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Overall population with valid data (51 ICUs) - Year 2017
Study �ow-chart

(1) Patients with traumatic brain injury are eligible to participate in CREACTIVE (the petal is not activated for patients with maxillofacial fractures

only).

(2) Periods are considered VALID when the % of complete data for core and petal are over the thresholds.

(3) Patients older than 17 years are considered ADULT patients.

(4) Patients under 17 years of age are considered PEDIATRIC patients.

(5) Statistics are only provided for categories of patients composed of at least 5 subjects.

CREACTIVE project

TOTAL RECRUITED PATIENTS
N = 19959

PATIENTS ELIGIBLE
FOR CREACTIVE(1)

N = 2054

PATIENTS ELIGIBLE
FOR CREACTIVE

admitted in VALID periods(2)

N = 1715

ADULT(3)

PATIENTS ELIGIBLE
FOR CREACTIVE

admitted in VALID periods(2)

N = 1599

REPORT(5)

1. All patients

PEDIATRIC(4)

PATIENTS ELIGIBLE
FOR CREACTIVE

admitted in VALID periods(2)

N = 116

REPORT(5)

1. All patients

5 Flow-chart
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General report - Year 2017
Characteristics on admission - Adult patients

Patients (N): 1599

Sex N %
Male 1210 75.7

Female 388 24.3
Missing 1

Age (years) N %
17-45 538 33.6
46-65 429 26.8
66-75 255 15.9

> 75 377 23.6
Missing 0

Mean 55.7
SD 21.1

Median 58
Q1� Q3 38� 75

Min� Max 17� 97

Race N %
White European 1536 96.2

White African 10 0.6
Black Afro-american 10 0.6

Asian 13 0.8
Arab 8 0.5

Nomad 0 0.0
Unknown 20 1.3

Missing 2

Marital status: N %
Married 535 33.5

Unmarried / Single 327 20.5
Separated / Divorced 46 2.9

Cohabiting 52 3.3
Widowed 109 6.8
Unknown 528 33.1

Missing 2

Education level N %
No schooling 23 1.4

Primary school/ Elementary school 300 18.8
High school diploma 269 16.8

University degree 58 3.6
Unknown 947 59.3

Missing 2

Occupational status: N %
Worker 422 26.4
Student 450 28.2

Homemaker 22 1.4
Retired 67 4.2

Unemployed / Looking for work 70 4.4
Disabled / Not applicable / Sheltered

employment
20 1.3

Unknown 546 34.2
Missing 2

Body mass Index (BMI) N %
Underweight 55 3.5

Normal 797 50.4
Overweight 581 36.7

Obese 149 9.4
Missing 17

Comorbidities N %
No 668 41.8

Yes 931 58.2
Missing 0

Comorbidities (top 10) N %
Hypertension 558 34.9

Alcohol addiction 167 10.4
Arrhythmia 157 9.8

Antiplatelet therapy 134 8.4
Diabetes Type II without insulin tr. 130 8.1

Myocardial infarction 112 7.0
Cerebrovascular disease 105 6.6

Drug-induced coagulopathy 95 5.9
NYHA class II-III 77 4.8
Moderate COPD 66 4.1

Missing 0
Multiple trauma N %

No 879 55.0
Yes 720 45.0

Missing 0
Trauma (anatomical districts) N %

Spine 318 19.9
Vertebral fracture, without de�cit 271 16.9

Tetraplegia 13 0.8
Cervical injury, incomplete de�cit 11 0.7

Chest 497 31.1
Other injuries of the chest 257 16.1

Traum. haemothorax/pneumothorax 213 13.3
Severe lung contusion/laceration 161 10.1

Abdomen 134 8.4
Minor injuries of the abdomen 41 2.6

Liver: Moderate-Severe laceration 37 2.3
Spleen: Moderate-Severe laceration 30 1.9

Pelvis/bone/joint & muscle 333 20.8
Long bone fracture 251 15.7

Multiple fracture of the pelvis 123 7.7
Very severe or open fracture of the pelvis 13 0.8

Major vessels injury 33 2.1
Neck vessels: dissection/transection 13 0.8
Proximal limbs vessels: transection 8 0.5

Aorta: rupture/dissection 7 0.4
Miscellaneous 3 0.2

Inhalation injury 2 0.1
Burns (> 30% BSA) 1 0.1

Missing 0

CREACTIVE project
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General report - Year 2017
Timing of admission in ICU - Adult patients

Stay before ICU (days)
Mean 0.8

SD 5.0
Median 0
Q1� Q3 0� 1
Missing 0

Source of admission N %
Same hospital 1293 80.9
Other hospital 303 18.9

Long-term chronic care hospital 2 0.1
Directly from the community 1 0.1

Missing 0

Ward of admission
Same hospital (N=1293) N %

Medical ward 23 1.8
Surgical ward 258 20.0

Emergency room 941 72.8
Other ICU 39 3.0

High dependency care unit 32 2.5
Missing 0

Ward of admission
Other hospital (N=303) N %

Medical ward 21 6.9
Surgical ward 26 8.6

Emergency room 220 72.6
Other ICU 32 10.6

High dependency care unit 4 1.3
Missing 0

Reason for transfer from
Other ICU (N=71) N %

Specialist expertise 32 45.1
Step-up care 24 33.8

Logistical/organizational reasons 15 21.1
Step-down care 0 0.0

Missing 0

Access type N %
Primary 1296 81.1

Secondary 303 18.9
Within 48 hours 257 88.6

Over 48 hours 33 11.4
Missing 13

Missing 0

Time of trauma available N %
No 460 28.8

Yes 1137 71.2
Missing 2

Hours between trauma and admission in ICU
Time of trauma available (N=1137)

Mean 13.2
SD 25.2

Median 5
Q1� Q3 3� 9

Min� Max 0� 171
Missing 0

Hours between trauma and admission in ICU
Time of trauma available - Same hospital (N=967)

Mean 12.9
SD 25.5

Median 4
Q1� Q3 3� 8

Min� Max 0� 171
Missing 0

Hours between trauma and admission in ICU
Time of trauma available - Other hospital (N=168)

Mean 15.0
SD 23.2

Median 7
Q1� Q3 4.8� 15

Min� Max 0� 169
Missing 0

Hours between trauma and admission in ICU
Time of trauma available - Same hospital - Emergency room (N=748)

Mean 8.2
SD 19.0

Median 4
Q1� Q3 2� 6

Min� Max 0� 171
Missing 0

Hours between trauma and admission in ICU
Time of trauma available - Other hospital - Emergency room (N=131)

Mean 12.0
SD 17.6

Median 6
Q1� Q3 4� 11.5

Min� Max 0� 122
Missing 0

CREACTIVE project
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General report - Year 2017
Characteristics of the trauma - Adult patients

Type of traumatic brain injury N %
Penetrating 55 3.4

Closed 1521 95.4
Unknown 19 1.2

Missing 4

Workplace accident N %
No 1432 89.8

Yes 112 7.0
Unknown 51 3.2

Missing 4

Home/domestic accident N %
No 999 62.6

Yes 518 32.5
Unknown 78 4.9

Missing 4

Road traf�c incident N %
No 927 58.1

Yes 668 41.9
Missing 4

Means of transport
Road traf�c incident (N=668) N %

Truck/bus 13 1.9
Car/van 191 28.6

Motorcycle 176 26.3
Bicycle 103 15.4

Pedestrian 168 25.1
Other 17 2.5

Missing 0

Sport/recreational accident N %
No 1444 90.5

Yes 83 5.2
Unknown 68 4.3

Missing 4

Intention N %
Accidental 1387 87.0

Self-in�icted injury 59 3.7
Violence 35 2.2

Other 7 0.4
Unknown 107 6.7

Missing 4

Trauma Dynamics N %
High energy impact with helmet 159 10.0

High energy impact without helmet 634 39.7
Low energy impact with helmet 43 2.7

Low energy impact without helmet 581 36.4
Blunt object 36 2.3

Crush 17 1.1
Blast 0 0.0

Gunshot 17 1.1
Acceleration/deceleration 85 5.3

Unknown 86 5.4
Missing 4

CREACTIVE project
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General report - Year 2017
Type of trauma - Adult patients

Type of lesion° Present [N (%)] Main [N (%)]
Diffuse Injury * 247 (15.4%) 148 (9.3%)

Focal Damage ** 1336 (83.6%) 1136 (71.2%)
G: Traumatic subarachnoid haemorrhage 728 (45.5%) 263 (16.5%)

H: Skull fracture 601 (37.6%) 48 (3%)

Marshall Classi�cation N %
Diffuse Injury I (no visible pathology) 171 10.7

(D-II) Diffuse injury II 543 34.0
Diffuse Injury III (edema) 156 9.8

Diffuse Injury IV (shift> 5mm) 59 3.7
(5-EML) Evacuated mass lesion 504 31.6

Traumatic intraparenchymal hemorrhage 46 9.6
Contusion and/ or brain laceration 43 9.0
Extradural or epidural hematoma 96 20.1

Traumatic subdural hematoma 293 61.3
(6-NEML) Not Evacuated mass lesion 162 10.2

Traumatic intraparenchymal hemorrhage 37 25.5
Contusion and/ or brain laceration 45 31.0
Extradural or epidural hematoma 3 2.1

Traumatic subdural hematoma 60 41.4
Missing 4

Main lesion: DIFFUSE INJURY (N): 148

Diffuse Injury N main With focal With G With focal+G
A: Traumatic diffuse injury without oedema 61 5 12 3

B: Traumatic diffuse injury with oedema 87 22 8 30

Petechiae N %
No 45 30.4

Yes 103 69.6
Missing 0

Midline shift>5 mm N %
No 122 82.4

Yes 26 17.6
Missing 0

Cistern conditions N %
Normal 81 54.7

Compressed or distorted 42 28.4
Absent 25 16.9
Missing 0

Presence of focal damage N %
No 88 59.5

Yes 60 40.5
Missing 0

Focal lesion
Presence of focal damage (N=60) N %

Traumatic Subdural haematoma 37 61.7
Cerebral contusion/laceration 32 53.3

Traumatic intraparenchymal bleeding 9 15.0
Extradural/epidural haematoma 6 10.0

Missing 0

Lesion volume > 25ml
(N=60) N %

No 47 78.3
Yes 13 21.7

Missing 0

Evacuated mass
(N=60) N %

No 50 83.3
Yes 10 16.7

Missing 0

°Where both are present, the clinician is requested to select and indicate the main injury.
* Traumatic diffuse injury without oedema, Traumatic diffuse injury with oedema.
** Cerebral contusion/laceration, Extradural/epidural haematoma, Traumatic Subdural haematoma, Traumatic intraparenchymal bleeding.

CREACTIVE project
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General report - Year 2017
Type of trauma - Adult patients

Main lesion: FOCAL DAMAGE (N): 1136

Focal Injury N main With diffuse With G With diffuse+G
C: Cerebral contusion/laceration 382 11 142 18

D: Extradural/epidural haematoma 134 4 30 3
E: Traumatic Subdural haematoma 479 13 134 11

F: Traumatic intraparenchymal bleeding 141 4 53 8

Lesion volume > 25ml N %
No 613 54.0

Yes 523 46.0
Missing 0

Evacuated mass N %
No 658 57.9

Yes 478 42.1
Missing 0

Petechiae N %
No 704 62.0

Yes 432 38.0
Missing 0

Midline shift>5 mm N %
No 639 56.2

Yes 497 43.8
Missing 0

Cistern conditions N %
Normal 513 45.2

Compressed or distorted 560 49.3
Absent 63 5.5
Missing 0

Presence of diffuse injury N %
No 1064 93.7

Yes 72 6.3
Missing 0

FOCAL DAMAGE (as main or compresent) (N): 1336

Lesion volume > 25ml N %
No 774 58.1

Yes 559 41.9
Missing 3

Midline shift>5 mm N %
No 794 59.6

Yes 539 40.4
Missing 3

Evacuated mass N %
No 829 62.2

Yes 504 37.8
Missing 3

Cistern conditions N %
Normal 624 46.8

Compressed or distorted 624 46.8
Absent 85 6.4
Missing 3

FOCAL DAMAGE (as main or compresent) with
evacuated mass (N): 504

FOCAL DAMAGE (as main or compresent) without
evacuated mass (N): 829

Lesion volume > 25ml N %
No 107 21.2

Yes 397 78.8
Missing 0

Midline shift>5 mm N %
No 107 21.2

Yes 397 78.8
Missing 0

Cistern conditions N %
Normal 93 18.5

Compressed or distorted 370 73.4
Absent 41 8.1
Missing 0

Lesion volume > 25ml N %
No 667 80.5

Yes 162 19.5
Missing 0

Midline shift>5 mm N %
No 687 82.9

Yes 142 17.1
Missing 0

Cistern conditions N %
Normal 531 64.1

Compressed or distorted 254 30.6
Absent 44 5.3
Missing 0

CREACTIVE project
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General report - Year 2017
Glasgow Coma Scale - Adult patients

3 4 5 6 7 8 9 10 11 12 13 14 15

Glasgow Coma Scale (%)

0

5

10

15

20

25

30
GCS pre-treatment
On admission
Worst value in the first 24 hours 

GCS GCSPre(N) GCSPre(%) GCSAdm(N) GCSAdm( %) GCSWorst24(N) GCSWorst24( %)
3 284 17.8 212 19.6 230 23.7
4 90 5.6 81 7.5 73 7.5
5 72 4.5 54 5 42 4.3
6 110 6.9 115 10.6 79 8.1
7 141 8.8 115 10.6 105 10.8
8 114 7.1 87 8.1 71 7.3
9 83 5.2 65 6 58 6

10 57 3.6 59 5.5 51 5.3
11 59 3.7 35 3.2 31 3.2
12 72 4.5 38 3.5 40 4.1
13 112 7 55 5.1 43 4.4
14 158 9.9 66 6.1 54 5.6
15 245 15.3 98 9.1 93 9.6

Tot 1597 100 1080 100 970 100
3-8 600 61.9

9-13 223 23
14-15 147 15.2

GCS pre-treatment
Median 8
Q1� Q3 5� 14
Missing 2

GCS (admission)
Median 7
Q1� Q3 4� 11

Not evaluable 517
Missing 1

Worst GCS (�rst 24 hours)
Median 7
Q1� Q3 4� 11

Not evaluable 628
Missing 1

Worst GCS during �rst 24h: best
motor response

N %

Obeys commands (6) 247 15.5
Localizes pain (5) 292 18.3

Withdraws to pain (4) 145 9.1
Flexion (abnormal) to pain (3) 68 4.3

Extension to pain (2) 81 5.1
None(1) 279 17.5

Not available 486 30.4
Missing 1

GCS trend in 48h
Available information (N=1066) N %

GCS 3 stable 103 9.7
GCS from 3 to 4-8 31 2.9
GCS from 3 to > 8 23 2.2
GCS from 4-8 to 3 54 5.1

GCS 4-8 stable 147 13.8
GCS from 4-8 to > 8 113 10.6

GCS from > 8 to 3 50 4.7
GCS from > 8 to 4-8 120 11.3

GCS > 8 stable 425 39.9
Missing 0

CREACTIVE project
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General report - Year 2017
Before admission to ICU - Adult patients

Availability of the pre-ICU systolic
blood pressure value

N %

No 429 26.9
Yes 1166 73.1

Missing 4

Clinically relevant hypotension N %
No 1198 75.1

Yes 246 15.4
Not available 151 9.5

Missing 4

(Lowest) systolic blood pressure value
Mean 119.8

SD 35.1
Median 120
Q1� Q3 97.8� 140

Min� Max 20� 260
Missing 0

Availability of pre-ICU hypoxia
value

N %

No 450 28.2
Yes 1145 71.8

Missing 4

Clinically relevant hypoxia N %
No 1075 67.4

Yes 368 23.1
Not available 152 9.5

Missing 4

(Lowest) peripheral oxygen saturation value
Mean 93.5

SD 9.6
Median 96
Q1� Q3 92� 98

Min� Max 10� 100
Missing 0

Pupils in the emergency room
GCS pre < 15 (N=1352) N %

Bilaterally reactive and/or miotic 901 66.7
Unilaterally dilated and non-reactive 279 20.7

Bilaterally dilated and non-reactive 119 8.8
Not assessable 20 1.5

Not available 31 2.3
Missing 2

Hemoglobin ER (gr/dl)
Mean 12.3

SD 2.3
Median 12.6
Q1� Q3 11� 14

Min� Max 1� 20
Not available 237

Missing 4

Blood glucose at ER (mg/dl)
Mean 158.1

SD 63.9
Median 146
Q1� Q3 120� 181

Min� Max 4� 612
Not available 308

Missing 4

CREACTIVE project
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General report - Year 2017
Complications in the ICU - Adult patients

Neurological complications during the
stay

N %

No 779 48.7
Yes 819 51.3

A: Intracranial hypertension 494 31.0
B: Intracranial hypertension refractory or

intractable
284 17.8

C: At least one episode of dilated pupils
unreactive to light

352 22.1

D: Reduction of serum sodium 124 7.8
E: Post-surgical intracranial bleeding 24 1.5
F: Non-surgical intracranial bleeding 18 1.1

G: Seizures 54 3.4
H: Drowsiness/agitation/delirium 172 10.8

Missing 1

Neurological complications during
the stay (top 10)

N %

ABC 162 10.1
H 119 7.4
A 116 7.3
C 81 5.1

AB 67 4.2
D 52 3.3

AC 44 2.8
G 22 1.4

AD 13 0.8
AH 13 0.8

Missing 1

Other complications during the stay N %
Respiratory 201 12.6

Atelectasis 79 4.9
Pleural effusion 62 3.9

Pneumothorax/Pneumomediastinum 37 2.3
Aspiration pneumonia 34 2.1
Pulmonary embolism 13 0.8

Cardiovascular 155 9.7
Deep venous thrombosis 46 2.9

Acute severe arrhythmia: tachycardias 46 2.9
Cardiac arrest 30 1.9

Acute severe arrhythmia: bradycardias 14 0.9
Hypertensive crisis 10 0.6

Gastrointestinal and hepatic 43 2.7
Paralytic Ileus 17 1.1

Liver Dysfunction Syndrome 7 0.4
Gastrointestinal bleeding: upper tract 6 0.4

Acute bile-duct disease 5 0.3
Gastrointestinal bleeding: lower tract 3 0.2

Other 64 4.0
Metabolic disorder 36 2.3

Nephrourologic disease 8 0.5
Other disease 8 0.5
Fat embolism 2 0.1

Iatrogenic major vessels injury 2 0.1
Delayed spleen rupture 1 0.1

Extremity compartment syndrome (severe) 1 0.1
Infections 592 37.0
Pneumonia 280 17.5

L.R.T.I. other than pneumonia 154 9.6
NON-surgical urinary tract infection 65 4.1

Primary bacteraemia of unknown origin 39 2.4
Catheter-related bacteremia (CR-BSI) 36 2.3

F.U.O. fever of unknown origin 30 1.9
Upper respiratory tract infection 27 1.7

Clinical sepsis 18 1.1
Sinusitis 17 1.1

Post-surgical skin/soft tissue infection 13 0.8
Missing 1
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General report - Year 2017
Process indicators - Adult patients

ICP monitoring in Core N %
No 1134 70.9

Yes 465 29.1
Missing 0

ICP monitoring in Core
Worst value in the �rst 24 hours

<= 8 (N=600)
N %

No 433 72.2
Yes 167 27.8

Missing 0

Neurosurgical operation N %
No 918 57.5

Yes 679 42.5
Subdural haematoma evcuation 363 22.7

Extradural haematoma evcuation 103 6.4
Lobectomy or contusion removal 42 2.6

Primary decompression 152 9.5
Secondary decompression 44 2.8

Other neurosurgical procedure 159 10.0
Missing 2

Hypothermia N %
No 1585 99.1

Yes 14 0.9
Missing 0

External ventricular drainage
without ICP monitoring

N %

No 1576 98.6
Yes 23 1.4

Missing 0

External ventricular drainage with
ICP monitoring

N %

No 1493 93.4
Yes 106 6.6

Missing 0

Barbiturate infusion for refractory
ICP

N %

No 1497 93.9
Yes 98 6.1

Missing 4

Hyperventilation paCO2<25 mmHg N %
No 1546 96.9

Yes 49 3.1
Missing 4

Indomethacin N %
No 1588 99.6

Yes 7 0.4
Missing 4

Mannitol (multiple doses) N %
No 1224 76.7

Yes 371 23.3
Missing 4

Hypertonic saline N %
No 1423 89.2

Yes 172 10.8
Missing 4

Osmotic therapy N %
No 1150 72.1

Yes 445 27.9
Missing 4

Sedation/analgesia N %
No 1081 67.8

Yes 514 32.2
Missing 4

Propofol infusion for refractory ICP N %
No 1412 88.5

Yes 183 11.5
Missing 4

Vasoconstrictor drugs
Vasoactive drugs in Core (N=971) N %

No 332 34.3
Yes 635 65.7

Missing 4

Therapy level N %
None 714 44.7

Standard 393 24.6
Intermediate 221 13.8

Extreme - medical 227 14.2
Extreme - surgical 44 2.8

Missing 0
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General report - Year 2017
Outcome - Adult patients

ICU stay (days)
Mean 11.5

SD 12.6
Median 7
Q1� Q3 3� 16

Min� Max 1� 152
Missing 1

ICU mortality (3) N %
Alive 1214 76.1
Dead 381 23.9

Missing 4

Cause of death (4)

Dead (N=375) N %
MOF 56 14.9

Comorbidities 29 7.7
Cerebral 271 72.3

Hemorrhagic 12 3.2
Not determined 7 1.9

Missing 0

Outcome at discharge from ICU (5)

Alive (N=1220) N %
Cannot follow simple commands 377 31.0

Can follow simple commands 841 69.0
Missing 2

Hospital stay (days) (1) ;(2)

Mean 22.8
SD 26.9

Median 15
Q1� Q3 6� 29

Min� Max 0� 248
Missing 5

Hospital mortality (1) ;(3) N %
Alive 1126 70.8
Dead 465 29.2

Missing 5

Last hospital mortality (1) N %
Alive 1091 68.8
Dead 494 31.2

Missing 11

Does the patient have language problems?
Can follow simple commands

(N=841)
N %

No 528 62.8
Si 216 25.7

Not assessable 97 11.5
Missing 0

Does the patient have motor problems?
Alive (N=1220) N %

No 627 51.5
Yes 591 48.5

Missing 2

Is the patient oriented in at least one of the following dimensions: space, time, person, context?
Can follow simple commands

(N=841)
N %

No 245 29.1
Yes 552 65.6

Unknown 44 5.2
Missing 0

(1) Statistics calculated after excluding readmissions (N = 1596).
(2) Days between admission to ICU and discharge from hospital.
(3) Patients discharged in a preterminal condition (N = 6) were calculated among the deceased.
(4) Excluding patients discharged in a preterminal condition.
(5) Including patients discharged in a preterminal condition.
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General report - Year 2017
Characteristics on admission - Pediatric patients

Patients (N): 116

Sex N %
Male 84 72.4

Female 32 27.6
Missing 0

Age N %
Newborn (0-4 weeks) 0 0.0

1-6 months 0 0.0
6-12 months 6 5.2

12-24 months 7 6.0
2-4 years 13 11.2
5-8 years 27 23.3

9-16 years 63 54.3
Missing 0

Mean 9.3
SD 5.3

Median 9
Q1� Q3 5� 15

Min� Max 0� 16

Race N %
White European 54 67.5

White African 5 6.2
Black Afro-american 4 5.0

Asian 2 2.5
Arab 14 17.5

Nomad 0 0.0
Unknown 1 1.2

Missing 36

Weight (kg)
Newborns (N=0)

Mean
SD

Median
Q1� Q3
Missing 0

Gestational age
Newborns (N=0) N %

At term 0 0.0
Not at term 0 0.0

Missing 0

Comorbidities N %
No 113 97.4

Yes 3 2.6
Missing 0

Comorbidities (top 10) N %
Asthma 1 0.9

Coagulation disorder 1 0.9
Endocrine-metabolic diseases 1 0.9

- 0 0.0
- 0 0.0
- 0 0.0
- 0 0.0
- 0 0.0
- 0 0.0
- 0 0.0

Missing 0
Multiple trauma N %

No 77 66.4
Yes 39 33.6

Missing 0
Trauma (anatomical districts) N %

Spine 9 7.8
Vertebral fracture, without de�cit 6 5.2
Cervical injury, incomplete de�cit 2 1.7

Paraplegia 1 0.9
Chest 18 15.5

Other injuries of the chest 10 8.6
Traum. haemothorax/pneumothorax 7 6.0

Severe lung contusion/laceration 4 3.4
Abdomen 12 10.3

Spleen: Moderate-Severe laceration 4 3.4
Liver: Moderate-Severe laceration 3 2.6

Kidney: Rupture/laceration 3 2.6
Pelvis/bone/joint & muscle 25 21.6

Long bone fracture 23 19.8
Multiple fracture of the pelvis 2 1.7

Massive crush/amputation 2 1.7
Major vessels injury 0 0.0

- 0 0.0
- 0 0.0
- 0 0.0

Miscellaneous 0 0.0
- 0 0.0
- 0 0.0

Missing 0
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General report - Year 2017
Timing of admission in ICU - Pediatric patients

Previous ICU admissions N %
None 98 84.5
< =2 5 4.3

> 2 1 0.9
Unknown 12 10.3

Missing 0

Stay before ICU (days)
Mean 0.3

SD 0.6
Median 0
Q1� Q3 0� 1
Missing 0

Source of admission N %
Same hospital 82 70.7
Other hospital 29 25.0

Long-term chronic care hospital 0 0.0
Directly from the community 5 4.3

Missing 0

Ward of admission
Same hospital (N=82) N %

Medical ward 1 1.2
Surgical ward 11 13.4

Emergency room 65 79.3
Other ICU 5 6.1

High dependency care unit 0 0.0
Missing 0

Ward of admission
Other hospital (N=29) N %

Medical ward 2 6.9
Surgical ward 0 0.0

Emergency room 25 86.2
Other ICU 2 6.9

High dependency care unit 0 0.0
Missing 0

Reason for transfer from
Other ICU (N=7) N %

Specialist expertise 3 42.9
Step-up care 3 42.9

Logistical/organizational reasons 0 0.0
Step-down care 1 14.3

Missing 0

Access type N %
Primary 87 75.0

Secondary 29 25.0
Within 48 hours 27 96.4

Over 48 hours 1 3.6
Missing 1

Missing 0

Time of trauma available N %
No 27 23.3

Yes 89 76.7
Missing 0

Hours between trauma and admission in ICU
Time of trauma available (N=89)

Mean 6.8
SD 9.3

Median 5
Q1� Q3 3� 7

Min� Max 0� 73
Missing 0

Hours between trauma and admission in ICU
Time of trauma available - Same hospital (N=65)

Mean 7.0
SD 10.7

Median 5
Q1� Q3 2� 7

Min� Max 0� 73
Missing 0

Hours between trauma and admission in ICU
Time of trauma available - Other hospital (N=20)

Mean 6.8
SD 3.1

Median 6
Q1� Q3 4� 8.5

Min� Max 4� 14
Missing 0

Hours between trauma and admission in ICU
Time of trauma available - Same hospital - Emergency room (N=57)

Mean 4.5
SD 3.3

Median 4
Q1� Q3 2� 6

Min� Max 1� 19
Missing 0

Hours between trauma and admission in ICU
Time of trauma available - Other hospital - Emergency room (N=20)

Mean 6.8
SD 3.1

Median 6
Q1� Q3 4� 8.5

Min� Max 4� 14
Missing 0
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General report - Year 2017
Characteristics of the trauma - Pediatric patients

Type of traumatic brain injury N %
Penetrating 4 3.4

Closed 110 94.8
Unknown 2 1.7

Missing 0

Workplace accident N %
No 115 99.1

Yes 1 0.9
Unknown 0 0.0

Missing 0

Home/domestic accident N %
No 88 75.9

Yes 27 23.3
Unknown 1 0.9

Missing 0

Road traf�c incident N %
No 54 46.6

Yes 62 53.4
Missing 0

Means of transport
Road traf�c incident (N=62) N %

Truck/bus 0 0.0
Car/van 22 35.5

Motorcycle 10 16.1
Bicycle 11 17.7

Pedestrian 16 25.8
Other 3 4.8

Missing 0

Sport/recreational accident N %
No 92 79.3

Yes 23 19.8
Unknown 1 0.9

Missing 0

Intention N %
Accidental 108 93.1

Self-in�icted injury 4 3.4
Violence 2 1.7

Other 0 0.0
Unknown 2 1.7

Missing 0

Trauma Dynamics N %
High energy impact with helmet 8 6.9

High energy impact without helmet 55 47.4
Low energy impact with helmet 0 0.0

Low energy impact without helmet 42 36.2
Blunt object 4 3.4

Crush 2 1.7
Blast 0 0.0

Gunshot 0 0.0
Acceleration/deceleration 4 3.4

Unknown 2 1.7
Missing 0
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General report - Year 2017
Type of trauma - Pediatric patients

Type of lesion° Present [N (%)] Main [N (%)]
Diffuse Injury * 30 (25.9%) 24 (20.7%)

Focal Damage ** 81 (69.8%) 68 (58.6%)
G: Traumatic subarachnoid haemorrhage 30 (25.9%) 13 (11.2%)

H: Skull fracture 55 (47.4%) 11 (9.5%)

Marshall Classi�cation N %
Diffuse Injury I (no visible pathology) 21 18.1

(D-II) Diffuse injury II 46 39.7
Diffuse Injury III (edema) 13 11.2

Diffuse Injury IV (shift> 5mm) 9 7.8
(5-EML) Evacuated mass lesion 27 23.3

Traumatic intraparenchymal hemorrhage 1 4.3
Contusion and/ or brain laceration 3 13.0
Extradural or epidural hematoma 13 56.5

Traumatic subdural hematoma 6 26.1
(6-NEML) Not Evacuated mass lesion 0 0.0

Traumatic intraparenchymal hemorrhage 0 0.0
Contusion and/ or brain laceration 0 0.0
Extradural or epidural hematoma 0 0.0

Traumatic subdural hematoma 0 0.0
Missing 0

Main lesion: DIFFUSE INJURY (N): 24

Diffuse Injury N main With focal With G With focal+G
A: Traumatic diffuse injury without oedema 10 1 1 0

B: Traumatic diffuse injury with oedema 14 4 2 1

Petechiae N %
No 7 29.2

Yes 17 70.8
Missing 0

Midline shift>5 mm N %
No 19 79.2

Yes 5 20.8
Missing 0

Cistern conditions N %
Normal 13 54.2

Compressed or distorted 9 37.5
Absent 2 8.3
Missing 0

Presence of focal damage N %
No 18 75.0

Yes 6 25.0
Missing 0

Focal lesion
Presence of focal damage (N=6) N %

Traumatic Subdural haematoma 3 50.0
Traumatic intraparenchymal bleeding 3 50.0

Cerebral contusion/laceration 2 33.3
Extradural/epidural haematoma 1 16.7

Missing 0

Lesion volume > 25ml §
(N=6) N %

No 5 83.3
Yes 1 16.7

Missing 0

Evacuated mass
(N=6) N %

No 3 50.0
Yes 3 50.0

Missing 0

°Where both are present, the clinician is requested to select and indicate the main injury.
* Traumatic diffuse injury without oedema, Traumatic diffuse injury with oedema.
** Cerebral contusion/laceration, Extradural/epidural haematoma, Traumatic Subdural haematoma, Traumatic intraparenchymal bleeding.
§ Only for > 10 years old.
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General report - Year 2017
Type of trauma - Pediatric patients

Main lesion: FOCAL DAMAGE (N): 68

Focal Injury N main With diffuse With G With diffuse+G
C: Cerebral contusion/laceration 20 1 5 1

D: Extradural/epidural haematoma 23 0 3 1
E: Traumatic Subdural haematoma 18 0 1 1

F: Traumatic intraparenchymal bleeding 7 1 0 0

Lesion volume > 25ml §
(N=27) N %

No 21 77.8
Yes 6 22.2

Missing 0

Evacuated mass N %
No 45 66.2

Yes 23 33.8
Missing 0

Petechiae N %
No 44 64.7

Yes 24 35.3
Missing 0

Midline shift>5 mm N %
No 51 75.0

Yes 17 25.0
Missing 0

Cistern conditions N %
Normal 56 82.4

Compressed or distorted 10 14.7
Absent 2 2.9
Missing 0

Presence of diffuse injury N %
No 63 92.6

Yes 5 7.4
Missing 0

FOCAL DAMAGE (as main or compresent) (N): 81

Lesion volume > 25ml §
(N=35) N %

No 28 80.0
Yes 7 20.0

Missing 0

Midline shift>5 mm N %
No 61 75.3

Yes 20 24.7
Missing 0

Evacuated mass N %
No 54 66.7

Yes 27 33.3
Missing 0

Cistern conditions N %
Normal 60 74.1

Compressed or distorted 17 21.0
Absent 4 4.9
Missing 0

FOCAL DAMAGE (as main or compresent) with
evacuated mass (N): 27

FOCAL DAMAGE (as main or compresent) without
evacuated mass (N): 54

Lesion volume > 25ml §
(N=12) N %

No 5 41.7
Yes 7 58.3

Missing 0

Midline shift>5 mm N %
No 14 51.9

Yes 13 48.1
Missing 0

Cistern conditions N %
Normal 15 55.6

Compressed or distorted 9 33.3
Absent 3 11.1
Missing 0

Lesion volume > 25ml §
(N=23) N %

No 23 100.0
Yes 0 0.0

Missing 0

Midline shift>5 mm N %
No 47 87.0

Yes 7 13.0
Missing 0

Cistern conditions N %
Normal 45 83.3

Compressed or distorted 8 14.8
Absent 1 1.9
Missing 0

§ Only for > 10 years old.
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General report - Year 2017
Glasgow Coma Scale - Pediatric patients

3 4 5 6 7 8 9 10 11 12 13 14 15

Glasgow Coma Scale (%)
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GCS pre-treatment
On admission
Worst value in the first 24 hours 

GCS GCSPre(N) GCSPre(%) GCSAdm(N) GCSAdm( %) GCSWorst24(N) GCSWorst24( %)
3 7 6 5 5.7 4 4.3
4 3 2.6 0 0 0 0
5 4 3.4 6 6.8 6 6.5
6 7 6 9 10.2 10 10.8
7 8 6.9 8 9.1 8 8.6
8 6 5.2 2 2.3 3 3.2
9 8 6.9 10 11.4 8 8.6

10 4 3.4 6 6.8 5 5.4
11 4 3.4 2 2.3 2 2.2
12 13 11.2 4 4.5 5 5.4
13 9 7.8 5 5.7 8 8.6
14 43 37.1 31 35.2 34 36.6
15 / / / / / /

Tot 116 100 88 100 93 100
3-8 31 33.3

9-13 28 30.1
14 34 36.6

GCS pre-treatment
Median 12
Q1� Q3 7.8� 14
Missing 0

GCS (admission)
Median 10
Q1� Q3 7� 14

Not evaluable 28
Missing 0

Worst GCS (�rst 24 hours)
Median 12
Q1� Q3 7� 14

Not evaluable 23
Missing 0

Worst GCS during �rst 24h: best
motor response

N %

Obeys commands (5) 51 44.0
Localizes pain (4) 27 23.3
Flexion to pain (3) 9 7.8

Extension to pain (2) 1 0.9
None(1) 5 4.3

Not available 23 19.8
Missing 0

GCS trend in 48h
Available information (N=91) N %

GCS 3 stable 4 4.4
GCS from 3 to 4-8 1 1.1
GCS from 3 to > 8 0 0.0
GCS from 4-8 to 3 0 0.0

GCS 4-8 stable 7 7.7
GCS from 4-8 to > 8 13 14.3

GCS from > 8 to 3 0 0.0
GCS from > 8 to 4-8 6 6.6

GCS > 8 stable 60 65.9
Missing 0
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General report - Year 2017
Before admission to ICU - Pediatric patients

Availability of the pre-ICU systolic
blood pressure value

N %

No 48 41.4
Yes 68 58.6

Missing 0

Clinically relevant hypotension N %
No 80 69.0

Yes 16 13.8
Not available 20 17.2

Missing 0

(Lowest) systolic blood pressure value
Mean 102.3

SD 28.1
Median 106.5
Q1� Q3 90� 120

Min� Max 20� 157
Missing 0

Availability of pre-ICU hypoxia
value

N %

No 41 35.3
Yes 75 64.7

Missing 0

Clinically relevant hypoxia N %
No 66 56.9

Yes 33 28.4
Not available 17 14.7

Missing 0

(Lowest) peripheral oxygen saturation value
Mean 93.7

SD 15.0
Median 98
Q1� Q3 94.5� 100

Min� Max 10� 100
Missing 0

Pupils in the emergency room
GCS pre < 14 (N=73) N %

Bilaterally reactive and/or miotic 57 80.3
Unilaterally dilated and non-reactive 5 7.0

Bilaterally dilated and non-reactive 6 8.5
Not assessable 0 0.0

Not available 3 4.2
Missing 2

Hemoglobin ER (gr/dl)
Mean 12.1

SD 1.9
Median 12.1
Q1� Q3 11� 13.5

Min� Max 6.9� 15.8
Not available 28

Missing 0

Blood glucose at ER (mg/dl)
Mean 150.8

SD 41.3
Median 150
Q1� Q3 114.5� 178.5

Min� Max 73� 244
Not available 34

Missing 0
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General report - Year 2017
Complications in the ICU - Pediatric patients

Neurological complications during the
stay

N %

No 79 68.1
Yes 37 31.9

A: Intracranial hypertension 33 28.4
B: Intracranial hypertension refractory or

intractable
15 12.9

C: At least one episode of dilated pupils
unreactive to light

12 10.3

D: Reduction of serum sodium 5 4.3
E: Post-surgical intracranial bleeding 0 0.0
F: Non-surgical intracranial bleeding 1 0.9

G: Seizures 6 5.2
H: Drowsiness/agitation/delirium 8 6.9

Missing 0

Neurological complications during
the stay (top 10)

N %

A 10 8.6
ABC 7 6.0

AB 3 2.6
AH 3 2.6

H 2 1.7
ABCD 1 0.9
ABCG 1 0.9
ABDH 1 0.9

ABG 1 0.9
ABGH 1 0.9

Missing 0

Other complications during the stay N %
Respiratory 15 12.9

Atelectasis 8 6.9
Aspiration pneumonia 3 2.6

Pleural effusion 3 2.6
Mild ARDS 2 1.7

Pneumothorax/Pneumomediastinum 2 1.7
Cardiovascular 1 0.9

Acute severe arrhythmia: bradycardias 1 0.9
- 0 0.0
- 0 0.0
- 0 0.0
- 0 0.0

Gastrointestinal and hepatic 0 0.0
- 0 0.0
- 0 0.0
- 0 0.0
- 0 0.0
- 0 0.0

Other 9 7.8
Metabolic disorder 5 4.3

Other disease 3 2.6
Nephrourologic disease 1 0.9

- 0 0.0
- 0 0.0
- 0 0.0
- 0 0.0

Infections 15 12.9
Pneumonia 8 6.9

L.R.T.I. other than pneumonia 3 2.6
Post-surgical skin/soft tissue infection 2 1.7
Catheter-related bacteremia (CR-BSI) 1 0.9

Catheter-related local infection 1 0.9
Post-surgical CNS infection 1 0.9

F.U.O. fever of unknown origin 1 0.9
Other fungal infections 1 0.9

NON-surgical urinary tract infection 1 0.9
- 0 0.0

Missing 0
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General report - Year 2017
Process indicators - Pediatric patients

ICP monitoring in Core N %
No 87 75.0

Yes 29 25.0
Missing 0

ICP monitoring in Core
Worst value in the �rst 24 hours

<= 8 (N=31)
N %

No 19 61.3
Yes 12 38.7

Missing 0

Neurosurgical operation N %
No 72 62.1

Yes 44 37.9
Subdural haematoma evcuation 10 8.6

Extradural haematoma evcuation 16 13.8
Lobectomy or contusion removal 1 0.9

Primary decompression 9 7.8
Secondary decompression 0 0.0

Other neurosurgical procedure 20 17.2
Missing 0

Hypothermia N %
No 114 98.3

Yes 2 1.7
Missing 0

External ventricular drainage
without ICP monitoring

N %

No 113 97.4
Yes 3 2.6

Missing 0

External ventricular drainage with
ICP monitoring

N %

No 107 92.2
Yes 9 7.8

Missing 0

Barbiturate infusion for refractory
ICP

N %

No 112 96.6
Yes 4 3.4

Missing 0

Hyperventilation paCO2<25 mmHg N %
No 112 96.6

Yes 4 3.4
Missing 0

Indomethacin N %
No 115 99.1

Yes 1 0.9
Missing 0

Mannitol (multiple doses) N %
No 97 83.6

Yes 19 16.4
Missing 0

Hypertonic saline N %
No 94 81.0

Yes 22 19.0
Missing 0

Osmotic therapy N %
No 89 76.7

Yes 27 23.3
Missing 0

Sedation/analgesia N %
No 78 67.2

Yes 38 32.8
Missing 0

Propofol infusion for refractory ICP N %
No 98 84.5

Yes 18 15.5
Missing 0

Vasoconstrictor drugs
Vasoactive drugs in Core (N=27) N %

No 7 25.9
Yes 20 74.1

Missing 0

Therapy level N %
None 74 63.8

Standard 9 7.8
Intermediate 14 12.1

Extreme - medical 19 16.4
Extreme - surgical 0 0.0

Missing 0
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General report - Year 2017
Outcome - Pediatric patients

ICU stay (days)
Mean 4.9

SD 6.5
Median 2
Q1� Q3 1� 6

Min� Max 1� 44
Missing 0

ICU mortality (3) N %
Alive 107 92.2
Dead 9 7.8

Missing 0

Cause of death (4)

Dead (N=9) N %
MOF 1 11.1

Comorbidities 0 0.0
Cerebral 8 88.9

Hemorrhagic 0 0.0
Not determined 0 0.0

Missing 0

Outcome at discharge from ICU (5)

Alive >=4 years (N=89) N %
Cannot follow simple commands 11 12.4

Can follow simple commands 78 87.6
Missing 0

Hospital stay (days) (1) ;(2)

Mean 12.4
SD 12.4

Median 9
Q1� Q3 4.8� 15

Min� Max 0� 62
Missing 0

Hospital mortality (1) ;(3) N %
Alive 107 92.2
Dead 9 7.8

Missing 0

Last hospital mortality (1) N %
Alive 107 92.2
Dead 9 7.8

Missing 0

Does the patient have language problems?
Can follow simple commands

(>=4 years) (N=78)
N %

No 69 88.5
Si 8 10.3

Not assessable 1 1.3
Missing 0

Does the patient have motor problems?
Alive (>=4 years) (N=89) N %

No 71 79.8
Yes 18 20.2

Missing 0

Is the patient oriented in at least one of the following dimensions: space, time, person, context?
Can follow simple commands

(>=4 years) (N=78)
N %

No 36 46.2
Yes 41 52.6

Unknown 1 1.3
Missing 0

(1) Statistics calculated after excluding readmissions (N = 116).
(2) Days between admission to ICU and discharge from hospital.
(3) Patients discharged in a preterminal condition (N = 0) were calculated among the deceased.
(4) Excluding patients discharged in a preterminal condition.
(5) Including patients discharged in a preterminal condition.
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Overall population with valid data (47 ICUs) - Year 2017
Follow-up �ow-chart - Adult patients

DISABILITY SECTION

QUALITY OF LIFE
SECTION

DISABILITY
SECTION

MORTALITY
SECTION

(1) Patients older than 17 years are considered ADULT patients.

(2) Periods are considered VALID when the % of complete data for core and petal are over the thresholds.

(3) Patients discharged alive > 6 months from the date of admission.

(4) This also includes patients declining to take part in the follow-up study or who are not contactable.

(5) Patients deceased in ICU or in hospital.

(6) Statistics are presented only for categories of patients represented by at least 5 subjects.

N.B. The % refers to the upper node in the �ow chart.

CREACTIVE project

ADULT (1)

PATIENTS ELIGIBLE
FOR CREACTIVE

admitted in VALID(2) periods

N = 1599

PATIENTS
DECEASED(5)

N = 490 (30.6%)

PATIENTS WITH
PERFORMABLE
FOLLOW-UP(3)

N = 1109 (69.4%)

PATIENTS LOST (4)

TO FOLLOW-UP
N = 260 (23.4%)

PATIENTS
DECEASED

AT 6 MONTHS
N = 105 (9.5%)

PATIENTS
ALIVE

AT 6 MONTHS
N = 744 (67.1%)

PERFORMABLE QOLIBRI

N = 229 (30.8%)

PERFORMED
QOLIBRI(6)

N = 227 (99.1%)

PERFORMED GOSe(6)

N = 743 (99.9%)
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General report - Year 2017
Follow-Up - 'Mortality' section: Mortality for main subgroups of patients - Adult patients

Patients (N): 1339

This section presents the mortality-related statistics.
Each of the tables provided is divided into two parts:

• the �rst part of each table (on the left-hand side, printed in black ink) refers to the ICU and the hospital mortality rates for
each patient category.
For example, 15.7% of the 538 patients aged between 17 and 45 years died in the ICU, while 16.7% died in hospital; 37.4% of
the 377 patients aged over 75 years died in the ICU, while 54.4% died in hospital.
This part of the table refers to all adult CREACTIVE patients with valid data .

• the second part of each table (on the right-hand side, printed in purple ink) refers instead to adult CREACTIVE patients with
valid data on whom we have 6-month outcome data (alive or dead). The mortality rate at different time points (irrespective
of the place of death - ICU, hospital, home) is shown for these patients: within 4 days of the trauma event, between 4 and 7
days, between 8 and 30 days, and over 30 days.
For example, 427 of the valid adult CREACTIVE patients are aged between 17 and 45 years: of these, 10.4% died within 4
days of the trauma event, while the remaining 89.6% were still alive at that date. Accordingly, the only patients at risk of dying
between 4 and 7 days are the ones still alive at day 4 (427*0.896=383): 6.6% of these 383 died between 4 and 7 days. At this
point, the only patients at risk of dying between 8 and 30 days are the ones who are still alive at day 8 (i.e., 383*0.934=358);
5.1% of these died within 30 days.
Hence, the sum of the percentages in each row does not produce 100%, since the denominator on which the rate is calculated
varies for each column. To be precise, it consists of the number of subjects who are still alive at the start of the observation
period of each column.

All patients (N=1599) Patients with follow-up (N=1339)

Age N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
17-45 538 15.7 16.7 427 10.4 6.6 5.1 3.9
46-65 429 19.4 23.2 344 9.6 8.4 11.7 10.1
66-75 255 28.7 40.2 228 14.6 14.5 22.4 25.0

>75 377 37.4 54.4 340 20.1 18.9 34.9 32.4

All patients (N=1599) Patients with follow-up (N=1339)

Comorbidities N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
Yes 931 29.0 40.0 814 14.5 14.3 22.9 22.2
No 668 16.8 18.7 525 11.7 6.7 6.8 3.8

All patients (N=1599) Patients with follow-up (N=1339)

Source of admission N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
Same hospital 1293 24.3 30.9 1098 13.2 11.2 15.3 12.5
Other hospital 303 22.1 31.8 238 14.4 11.9 19.8 19.0

Long-term chronic care
hospital

2 50.0 50.0 2 0.0 0.0 50.0 0.0

Directly from the community 1 0.0 0.0 1 0.0 0.0 0.0 0.0

? Mortality (%)
* from TBI
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Follow-Up - 'Mortality' section: Mortality for main subgroups of patients - Adult patients

All patients (N=1599) Patients with follow-up (N=1339)

Type of traumatic brain
injury

N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
Penetrating 55 55.6 60.0 52 34.6 32.4 26.1 11.8

Closed 1521 22.8 30.2 1273 12.2 10.7 16.0 13.5
Unknown 19 21.1 21.1 13 33.3 0.0 0.0 25.0

All patients (N=1599) Patients with follow-up (N=1339)

Worst GCS (�rst 24 hours) N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
3-8 600 37.6 47.0 538 22.8 18.9 21.2 15.9

9-13 223 8.6 13.0 173 1.7 5.3 9.3 11.0
14-15 147 3.4 4.8 117 1.7 0.9 5.4 4.7

Not evaluable 628 21.0 28.6 511 10.1 9.3 17.5 15.6

All patients (N=1599) Patients with follow-up (N=1339)

Worst GCS during �rst 24h:
best motor response

N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
Obeys commands (6) 247 4.0 5.7 194 1.0 1.6 5.9 6.8

Localizes pain (5) 292 10.0 15.9 241 1.2 6.3 10.4 13.6
Withdraws to pain (4) 145 16.7 28.3 122 4.1 11.1 17.3 19.8

Flexion (abnormal) to pain (3) 68 30.9 50.7 58 10.3 15.4 36.4 21.4
Extension to pain (2) 81 45.7 54.3 74 20.5 31.0 32.5 11.1

None(1) 279 57.6 64.4 260 43.2 31.3 21.8 20.3
Not available 486 20.6 28.3 390 9.1 7.7 19.0 13.5

All patients (N=1599) Patients with follow-up (N=1339)

GCS trend in 48h N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
GCS 3 stable 103 70.6 73.5 97 52.6 37.0 20.7 17.4

GCS from 3 to 4-8 31 38.7 51.6 27 18.5 13.6 31.6 23.1
GCS from 3 to > 8 23 4.3 4.3 14 0.0 0.0 14.3 8.3
GCS from 4-8 to 3 54 63.0 66.7 50 52.0 33.3 25.0 16.7

GCS 4-8 stable 147 27.4 36.3 135 7.4 15.2 17.0 15.9
GCS from 4-8 to > 8 113 5.3 10.6 87 2.4 3.6 5.0 7.9

GCS from > 8 to 3 50 62.0 74.0 46 45.7 36.0 37.5 30.0
GCS from > 8 to 4-8 120 26.7 40.3 105 9.6 17.0 25.6 20.7

GCS > 8 stable 425 6.4 11.4 341 0.9 4.2 9.4 9.0

? Mortality (%)
* from TBI
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All patients (N=1599) Patients with follow-up (N=1339)

Clinically relevant
hypotension

N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
No 1198 20.2 27.1 1013 9.9 9.8 14.9 12.0

Yes 246 38.2 46.3 209 26.9 17.8 18.4 19.6
Not available 151 29.8 38.3 116 18.1 14.7 24.7 21.3

All patients (N=1599) Patients with follow-up (N=1339)

Clinically relevant hypoxia N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
No 1075 20.8 28.0 914 10.9 9.9 15.3 12.0

Yes 368 28.7 35.4 306 18.0 13.6 16.3 14.4
Not available 152 34.2 42.4 118 19.7 17.0 23.1 26.7

All patients (N=1599) Patients with follow-up (N=1339)

Pupils in the emergency room N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
Bilaterally reactive and/or miotic 901 15.3 22.8 750 7.6 7.1 12.1 13.0

Unilaterally dilated and
non-reactive

279 37.2 45.7 242 17.4 20.6 25.9 19.7

Bilaterally dilated and
non-reactive

119 70.6 76.5 110 54.5 34.0 45.5 22.2

Not assessable 20 25.0 30.0 17 25.0 8.3 9.1 10.0
Not available 31 29.0 32.3 23 21.7 16.7 13.3 15.4

All patients (N=1599) Patients with follow-up (N=1339)

Anatomical severity (worst CT
within 48 hours of admission)

N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
Diffuse Injury I (no visible

pathology)
171 14.0 17.2 133 12.1 3.4 7.2 5.8

(D-II) Diffuse injury II 543 7.0 11.5 429 3.1 3.4 6.5 8.6
Diffuse Injury III (edema) 156 34.6 39.7 137 18.4 16.2 18.3 9.2

Diffuse Injury IV (shift>5mm) 59 50.8 64.4 53 32.1 33.3 33.3 12.5
(5-EML) Evacuated mass lesion 504 29.1 39.5 435 13.9 14.7 24.9 21.8
(6-NEML) Not Evacuated mass

lesion
162 54.3 64.2 151 30.7 26.0 33.8 33.3

? Mortality (%)
* from TBI
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General report - Year 2017
Follow-Up - 'Disability' section - Adult patients

Patients (N): 1338

All patients (N=1305) Alive patients (N=710)
GOSe result :* N % N %

Deceased 594 45.5 - -
Vegetative state 38 2.9 38 5.4

Severe disability LOWER LEVEL 194 14.9 194 27.3
Severe disability UPPER LEVEL 104 8.0 104 14.6

Moderate disability LOWER LEVEL 72 5.5 72 10.1
Moderate disability UPPER LEVEL 90 6.9 90 12.7

Good recovery LOWER LEVEL 93 7.1 92 13
Good recovery UPPER LEVEL 120 9.2 120 16.9

* patients with 'Pre-trauma disability' are not analyzed. N=1305 patients, instead of 1338 are analyzed.

Disability for main subgroups of patients - N ( %)

Age (years) N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
17-45 414 101 (24.4) 13 (3.1) 81 (19.6) 98 (23.7) 121 (29.2)
46-65 334 117 (35.0) 11 (3.3) 104 (31.1) 48 (14.4) 54 (16.2)
66-75 225 131 (58.2) 10 (4.4) 59 (26.2) 10 (4.4) 15 (6.7)

>75 332 245 (73.8) 4 (1.2) 54 (16.3) 6 (1.8) 23 (6.9)

Comorbidities N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
Yes 789 457 (57.9) 19 (2.4) 179 (22.7) 51 (6.5) 83 (10.5)
No 516 137 (26.6) 19 (3.7) 119 (23.1) 111 (21.5) 130 (25.2)

Source of admission N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
Same hospital 1069 473 (44.2) 29 (2.7) 243 (22.7) 146 (13.7) 178 (16.7)
Other hospital 233 120 (51.5) 9 (3.9) 55 (23.6) 16 (6.9) 33 (14.2)

Long-term chronic care
hospital

2 1 (50.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (50.0)

Directly from the community 1 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (100.0)

Type of traumatic brain
injury

N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
Penetrating 51 37 (72.5) 0 (0.0) 7 (13.7) 1 (2.0) 6 (11.8)

Closed 1240 549 (44.3) 38 (3.1) 287 (23.1) 161 (13.0) 205 (16.5)
Unknown 13 7 (53.8) 0 (0.0) 4 (30.8) 0 (0.0) 2 (15.4)

Worst GCS (�rst 24 hours) N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
3-8 524 313 (59.7) 25 (4.8) 94 (17.9) 49 (9.4) 43 (8.2)

9-13 168 43 (25.6) 2 (1.2) 52 (31.0) 24 (14.3) 47 (28.0)
14-15 112 14 (12.5) 0 (0.0) 28 (25.0) 20 (17.9) 50 (44.6)

Not evaluable 501 224 (44.7) 11 (2.2) 124 (24.8) 69 (13.8) 73 (14.6)
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Worst GCS during �rst 24h: best
motor response

N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
Obeys commands (6) 186 27 (14.5) 0 (0.0) 58 (31.2) 30 (16.1) 71 (38.2)

Localizes pain (5) 234 68 (29.1) 6 (2.6) 64 (27.4) 43 (18.4) 53 (22.6)
Withdraws to pain (4) 116 53 (45.7) 5 (4.3) 27 (23.3) 17 (14.7) 14 (12.1)

Flexion (abnormal) to pain (3) 55 36 (65.5) 0 (0.0) 11 (20.0) 5 (9.1) 3 (5.5)
Extension to pain (2) 73 49 (67.1) 4 (5.5) 15 (20.5) 3 (4.1) 2 (2.7)

None(1) 260 196 (75.4) 13 (5.0) 28 (10.8) 10 (3.8) 13 (5.0)
Not available 381 165 (43.3) 10 (2.6) 95 (24.9) 54 (14.2) 57 (15.0)

GCS trend in 48h N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
GCS 3 stable 97 78 (80.4) 7 (7.2) 8 (8.2) 3 (3.1) 1 (1.0)

GCS from 3 to 4-8 27 17 (63.0) 2 (7.4) 8 (29.6) 0 (0.0) 0 (0.0)
GCS from 3 to > 8 14 3 (21.4) 0 (0.0) 2 (14.3) 1 (7.1) 8 (57.1)
GCS from 4-8 to 3 50 40 (80.0) 4 (8.0) 4 (8.0) 1 (2.0) 1 (2.0)

GCS 4-8 stable 128 61 (47.7) 6 (4.7) 32 (25.0) 20 (15.6) 9 (7.0)
GCS from 4-8 to > 8 83 17 (20.5) 0 (0.0) 26 (31.3) 17 (20.5) 23 (27.7)

GCS from > 8 to 3 46 39 (84.8) 1 (2.2) 3 (6.5) 2 (4.3) 1 (2.2)
GCS from > 8 to 4-8 102 58 (56.9) 4 (3.9) 21 (20.6) 9 (8.8) 10 (9.8)

GCS > 8 stable 327 73 (22.3) 3 (0.9) 86 (26.3) 56 (17.1) 109 (33.3)

Clinically relevant hypotension N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
No 983 399 (40.6) 28 (2.8) 239 (24.3) 131 (13.3) 186 (18.9)

Yes 207 126 (60.9) 5 (2.4) 37 (17.9) 24 (11.6) 15 (7.2)
Not available 114 68 (59.6) 5 (4.4) 22 (19.3) 7 (6.1) 12 (10.5)

Clinically relevant hypoxia N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
No 886 368 (41.5) 20 (2.3) 218 (24.6) 120 (13.5) 160 (18.1)

Yes 303 151 (49.8) 12 (4.0) 61 (20.1) 37 (12.2) 42 (13.9)
Not available 115 74 (64.3) 6 (5.2) 19 (16.5) 5 (4.3) 11 (9.6)

Pupils in the emergency room N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
Bilaterally reactive and/or miotic 729 260 (35.7) 17 (2.3) 193 (26.5) 114 (15.6) 145 (19.9)

Unilaterally dilated and non-reactive 235 148 (63.0) 9 (3.8) 45 (19.1) 15 (6.4) 18 (7.7)
Bilaterally dilated and non-reactive 110 96 (87.3) 7 (6.4) 3 (2.7) 3 (2.7) 1 (0.9)

Not assessable 17 7 (41.2) 1 (5.9) 2 (11.8) 6 (35.3) 1 (5.9)
Not available 23 13 (56.5) 0 (0.0) 9 (39.1) 0 (0.0) 1 (4.3)

Anatomical severity (worst CT
within 48 hours of admission)

N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
Diffuse Injury I (no visible pathology) 131 34 (26.0) 2 (1.5) 28 (21.4) 24 (18.3) 43 (32.8)

(D-II) Diffuse injury II 413 87 (21.1) 10 (2.4) 124 (30.0) 85 (20.6) 107 (25.9)
Diffuse Injury III (edema) 136 68 (50.0) 3 (2.2) 34 (25.0) 16 (11.8) 15 (11.0)

Diffuse Injury IV (shift>5mm) 53 39 (73.6) 1 (1.9) 6 (11.3) 3 (5.7) 4 (7.5)
(5-EML) Evacuated mass lesion 420 248 (59.0) 19 (4.5) 86 (20.5) 28 (6.7) 39 (9.3)
(6-NEML) Not Evacuated mass

lesion
151 117 (77.5) 3 (2.0) 20 (13.2) 6 (4.0) 5 (3.3)
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General report - Year 2017
Follow-Up - 'Quality of Life' section - Adult patients

Patients (N): 227

QOLIBRI-OS score:
Mean 72.8

SD 20.1
Median 75
Q1� Q3 62.5� 87.5

Min� Max 0� 100

QOLIBRI-OS score:
Anatomical severity (worst CT within 48
hours of admission) (N=227)

N % Mean SD Median Q1-Q3

Diffuse Injury I (no visible pathology) 40 17.6 73.4 18.8 75.0 65.7� 87.5
(D-II) Diffuse injury II 113 49.8 70.8 20.9 75.0 58.3� 83.3

Diffuse Injury III (edema) 15 6.6 77.5 13.9 79.2 75� 85.4
Diffuse Injury IV (shift>5mm) 6 2.6 82.6 17.8 89.6 68.8� 94.8

(5-EML) Evacuated mass lesion 48 21.1 72.0 20.8 75.0 54.2� 88.5
(6-NEML) Not Evacuated mass lesion 5 2.2 95.0 5.4 95.8 91.7� 100

QOLIBRI-OS score:
GOSe result (N=223) N % Mean SD Median Q1-Q3

Deceased 0 0.0 - - - -
Vegetative state 0 0.0 - - - -
Severe disability 52 23.3 58.1 16.9 58.3 49� 71.8

Moderate disability 72 32.3 70.1 17.9 70.8 62.5� 80.2
Good recovery 99 44.4 83.4 16.8 87.5 75� 95.8
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Overall population with valid data (20 ICUs) - Year 2017
Follow-up �ow-chart - Pediatric patients

DISABILITY SECTION

QUALITY OF LIFE
SECTION

DISABILITY
SECTION

MORTALITY
SECTION

(1) Patients under 17 years of age are considered PEDIATRIC patients.

(2) Periods are considered VALID when the % of complete data for core and petal are over the thresholds.

(3) Patients discharged alive > 5 months from the date of admission.

(4) This also includes patients declining to take part in the follow-up study or who are not contactable.

(5) Patients deceased in ICU or in hospital.

(6) Statistics are presented only for categories of patients represented by at least 5 subjects.

N.B. The % refers to the upper node in the �ow chart.

CREACTIVE project

PEDIATRIC (1)

PATIENTS ELIGIBLE
FOR CREACTIVE

admitted in VALID(2) periods

N = 116

PATIENTS
DECEASED(5)

N = 9 (7.8%)

PATIENTS WITH
PERFORMABLE
FOLLOW-UP(3)

N = 107 (92.2%)

PATIENTS LOST (4)

TO FOLLOW-UP
N = 18 (16.8%)

PATIENTS
DECEASED

AT 5 MONTHS
N = 0 (0%)

PATIENTS
ALIVE

AT 5 MONTHS
N = 89 (83.2%)

PERFORMED
PedsQL(6)

N = 87 (97.8%)

PERFORMED GOSe(6)

N = 88 (98.9%)
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General report - Year 2017
Follow-Up - 'Mortality' section: Mortality for main subgroups of patients - Pediatric patients

Patients (N): 98

This section presents the mortality-related statistics.
Each of the tables provided is divided into two parts:

• the �rst part of each table (on the left-hand side, printed in black ink) refers to the ICU and the hospital mortality rates for
each patient category.
For example, 7.9% of the 63 patients aged between 9 and 16 years died in the ICU, while 7.9% died in hospital; 0% of the 13
patients aged between 2 and 4 years died in the ICU, while 0% died in hospital.
This part of the table refers to all pediatric CREACTIVE patients with valid data .

• the second part of each table (on the right-hand side, printed in purple ink) refers instead to pediatric CREACTIVE patients
with valid data on whom we have 5-month outcome data (alive or dead). The mortality rate at different time points
(irrespective of the place of death - ICU, hospital, home) is shown for these patients: within 4 days of the trauma event,
between 4 and 7 days, between 8 and 30 days, and over 30 days.
For example, 55 of the valid pediatric CREACTIVE patients are aged between 9 and 16 years: of these, 5.6% died within 4
days of the trauma event, while the remaining 94.4% were still alive at that date. Accordingly, the only patients at risk of dying
between 4 and 7 days are the ones still alive at day 4 (55*0.944=52): 3.9% of these 52 died between 4 and 7 days. At this
point, the only patients at risk of dying between 8 and 30 days are the ones who are still alive at day 8 (i.e., 52*0.961=50); 0%
of these died within 30 days.
Hence, the sum of the percentages in each row does not produce 100%, since the denominator on which the rate is calculated
varies for each column. To be precise, it consists of the number of subjects who are still alive at the start of the observation
period of each column.

All patients (N=116) Patients with follow-up (N=98)

Age N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
Newborn (0-4 weeks) 0 - - 0 - - - -

1-6 months 0 - - 0 - - - -
6-12 months 6 16.7 16.7 4 25.0 0.0 0.0 0.0

12-24 months 7 14.3 14.3 5 20.0 0.0 0.0 0.0
2-4 years 13 0.0 0.0 12 0.0 0.0 0.0 0.0
5-8 years 27 7.4 7.4 22 0.0 0.0 9.1 0.0

9-16 years 63 7.9 7.9 55 5.6 3.9 0.0 0.0

All patients (N=116) Patients with follow-up (N=98)

Comorbidities N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
Yes 3 0.0 0.0 3 0.0 0.0 0.0 0.0
No 113 8.0 8.0 95 5.3 2.2 2.3 0.0

All patients (N=116) Patients with follow-up (N=98)

Source of admission N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
Same hospital 82 8.5 8.5 69 5.9 1.6 3.2 0.0
Other hospital 29 6.9 6.9 26 3.8 4.0 0.0 0.0

Long-term chronic care
hospital

0 - - 0 - - - -

Directly from the community 5 0.0 0.0 3 0.0 0.0 0.0 0.0

? Mortality (%)
* from TBI
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All patients (N=116) Patients with follow-up (N=98)

Type of traumatic brain
injury

N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
Penetrating 4 50.0 50.0 4 0.0 0.0 50.0 0.0

Closed 110 6.4 6.4 92 5.5 2.3 0.0 0.0
Unknown 2 0.0 0.0 2 0.0 0.0 0.0 0.0

All patients (N=116) Patients with follow-up (N=98)

GCS worst (�rst 24 hours) N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
3-8 31 16.1 16.1 24 16.7 5.0 0.0 0.0

9-13 28 0.0 0.0 21 0.0 0.0 0.0 0.0
14 34 0.0 0.0 30 0.0 0.0 0.0 0.0

Not evaluable 23 17.4 17.4 23 4.3 4.5 9.5 0.0

All patients (N=116) Patients with follow-up (N=98)

Worst GCS during �rst 24h:
best motor response

N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
Obeys commands (5) 51 0.0 0.0 41 0.0 0.0 0.0 0.0

Localizes pain (4) 27 0.0 0.0 23 0.0 0.0 0.0 0.0
Flexion to pain (3) 9 11.1 11.1 5 0.0 20.0 0.0 0.0

Extension to pain (2) 1 0.0 0.0 1 0.0 0.0 0.0 0.0
None(1) 5 80.0 80.0 5 80.0 0.0 0.0 0.0

Not available 23 17.4 17.4 23 4.3 4.5 9.5 0.0

All patients (N=116) Patients with follow-up (N=98)

GCS trend in 48h N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
GCS 3 stable 4 100.0 100.0 4 100.0 - - -

GCS from 3 to 4-8 1 0.0 0.0 1 0.0 0.0 0.0 0.0
GCS from 3 to > 8 0 - - 0 - - - -
GCS from 4-8 to 3 0 - - 0 - - - -

GCS 4-8 stable 7 0.0 0.0 5 0.0 0.0 0.0 0.0
GCS from 4-8 to > 8 13 0.0 0.0 12 0.0 0.0 0.0 0.0

GCS from > 8 to 3 0 - - 0 - - - -
GCS from > 8 to 4-8 6 16.7 16.7 3 0.0 33.3 0.0 0.0

GCS > 8 stable 60 0.0 0.0 49 0.0 0.0 0.0 0.0

? Mortality (%)
* from TBI
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General report - Year 2017
Follow-Up - 'Mortality' section: Mortality for main subgroups of patients - Pediatric patients

All patients (N=116) Patients with follow-up (N=98)

Clinically relevant
hypotension

N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
No 80 1.2 1.2 65 0.0 1.5 0.0 0.0

Yes 16 31.2 31.2 15 33.3 0.0 0.0 0.0
Not available 20 15.0 15.0 18 0.0 5.9 12.5 0.0

All patients (N=116) Patients with follow-up (N=98)

Clinically relevant hypoxia N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
No 66 4.5 4.5 55 3.6 1.9 0.0 0.0

Yes 33 9.1 9.1 29 10.3 0.0 0.0 0.0
Not available 17 17.6 17.6 14 0.0 7.7 16.7 0.0

All patients (N=116) Patients with follow-up (N=98)

Pupils in the emergency room N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
Bilaterally reactive and/or miotic 69 0.0 0.0 57 0.0 0.0 0.0 0.0

Unilaterally dilated and
non-reactive

6 0.0 0.0 4 0.0 0.0 0.0 0.0

Bilaterally dilated and
non-reactive

6 83.3 83.3 6 83.3 0.0 0.0 0.0

Not assessable 0 - - 0 - - - -
Not available 3 0.0 0.0 3 0.0 0.0 0.0 0.0

All patients (N=116) Patients with follow-up (N=98)

Anatomical severity (worst CT
within 48 hours of admission)

N
? ?

N
? within 4 ? 4-7 ? 8-30 ? over 30

in ICU(%) in H(%) days( %)* days( %)* days( %)* days( %)*
Diffuse Injury I (no visible

pathology)
21 0.0 0.0 16 0.0 0.0 0.0 0.0

(D-II) Diffuse injury II 46 0.0 0.0 39 0.0 0.0 0.0 0.0
Diffuse Injury III (edema) 13 30.8 30.8 12 18.2 11.1 12.5 0.0

Diffuse Injury IV (shift>5mm) 9 22.2 22.2 8 12.5 0.0 14.3 0.0
(5-EML) Evacuated mass lesion 27 11.1 11.1 23 8.7 4.8 0.0 0.0
(6-NEML) Not Evacuated mass

lesion
0 - - 0 - - - -

? Mortality (%)
* from TBI
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General report - Year 2017
Follow-Up - 'Disability' section - Pediatric patients

Patients (N): 97

All patients (N=97) Alive patients (N=88)
GOSe result :* N % N %

Deceased 9 9.3 - -
VEGETATIVE STATE 2 2.1 2 2.3

Severe disability LOWER LEVEL 6 6.2 6 6.8
Severe disability UPPER LEVEL 8 8.2 8 9.1

Moderate disability LOWER LEVEL 7 7.2 7 8
Moderate disability UPPER LEVEL 13 13.4 13 14.8

Good recovery LOWER LEVEL 16 16.5 16 18.2
Good recovery UPPER LEVEL 36 37.1 36 40.9

* patients with 'Pre-trauma disability' are not analyzed.

Disability for main subgroups of patients - N ( %)

Age N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
Newborn (0-4 weeks) 0 - - - - -

1-6 months 0 - - - - -
6-12 months 4 1 (25.0) 0 (0.0) 0 (0.0) 0 (0.0) 3 (75.0)

12-24 months 4 1 (25.0) 0 (0.0) 0 (0.0) 0 (0.0) 3 (75.0)
2-4 years 12 0 (0.0) 0 (0.0) 4 (33.3) 2 (16.7) 6 (50.0)
5-8 years 22 2 (9.1) 0 (0.0) 0 (0.0) 3 (13.6) 17 (77.3)

9-16 years 55 5 (9.1) 2 (3.6) 10 (18.2) 15 (27.3) 23 (41.8)

Comorbidities N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
Yes 3 0 (0.0) 0 (0.0) 1 (33.3) 1 (33.3) 1 (33.3)
No 94 9 (9.6) 2 (2.1) 13 (13.8) 19 (20.2) 51 (54.3)

Source of admission N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
Same hospital 68 7 (10.3) 2 (2.9) 10 (14.7) 17 (25.0) 32 (47.1)
Other hospital 26 2 (7.7) 0 (0.0) 3 (11.5) 3 (11.5) 18 (69.2)

Long-term chronic care
hospital

0 - - - - -

Directly from the community 3 0 (0.0) 0 (0.0) 1 (33.3) 0 (0.0) 2 (66.7)

Type of traumatic brain
injury

N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
Penetrating 4 2 (50.0) 0 (0.0) 0 (0.0) 1 (25.0) 1 (25.0)

Closed 91 7 (7.7) 1 (1.1) 14 (15.4) 18 (19.8) 51 (56.0)
Unknown 2 0 (0.0) 1 (50.0) 0 (0.0) 1 (50.0) 0 (0.0)

GCS worst (�rst 24 hours) N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
3-8 23 5 (21.7) 0 (0.0) 7 (30.4) 3 (13.0) 8 (34.8)

9-13 21 0 (0.0) 0 (0.0) 4 (19.0) 3 (14.3) 14 (66.7)
14 30 0 (0.0) 0 (0.0) 1 (3.3) 9 (30.0) 20 (66.7)

Not evaluable 23 4 (17.4) 2 (8.7) 2 (8.7) 5 (21.7) 10 (43.5)
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General report - Year 2017
Follow-Up - 'Disability' section - Pediatric patients

Worst GCS during �rst 24h: best
motor response

N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
Obeys commands (5) 41 0 (0.0) 0 (0.0) 4 (9.8) 10 (24.4) 27 (65.9)

Localizes pain (4) 22 0 (0.0) 0 (0.0) 6 (27.3) 3 (13.6) 13 (59.1)
Flexion to pain (3) 5 1 (20.0) 0 (0.0) 2 (40.0) 1 (20.0) 1 (20.0)

Extension to pain (2) 1 0 (0.0) 0 (0.0) 0 (0.0) 1 (100.0) 0 (0.0)
None(1) 5 4 (80.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (20.0)

Not available 23 4 (17.4) 2 (8.7) 2 (8.7) 5 (21.7) 10 (43.5)

GCS trend in 48h N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
GCS 3 stable 4 4 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

GCS from 3 to 4-8 1 0 (0.0) 0 (0.0) 1 (100.0) 0 (0.0) 0 (0.0)
GCS from 3 to > 8 0 - - - - -
GCS from 4-8 to 3 0 - - - - -

GCS 4-8 stable 4 0 (0.0) 0 (0.0) 1 (25.0) 0 (0.0) 3 (75.0)
GCS from 4-8 to > 8 12 0 (0.0) 0 (0.0) 4 (33.3) 3 (25.0) 5 (41.7)

GCS from > 8 to 3 0 - - - - -
GCS from > 8 to 4-8 3 1 (33.3) 0 (0.0) 1 (33.3) 0 (0.0) 1 (33.3)

GCS > 8 stable 49 0 (0.0) 0 (0.0) 5 (10.2) 11 (22.4) 33 (67.3)

Clinically relevant hypotension N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
No 64 1 (1.6) 1 (1.6) 10 (15.6) 12 (18.8) 40 (62.5)

Yes 15 5 (33.3) 0 (0.0) 2 (13.3) 4 (26.7) 4 (26.7)
Not available 18 3 (16.7) 1 (5.6) 2 (11.1) 4 (22.2) 8 (44.4)

Clinically relevant hypoxia N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
No 54 3 (5.6) 1 (1.9) 9 (16.7) 10 (18.5) 31 (57.4)

Yes 29 3 (10.3) 0 (0.0) 3 (10.3) 8 (27.6) 15 (51.7)
Not available 14 3 (21.4) 1 (7.1) 2 (14.3) 2 (14.3) 6 (42.9)

Pupils in the emergency room N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
Bilaterally reactive and/or miotic 56 0 (0.0) 0 (0.0) 10 (17.9) 13 (23.2) 33 (58.9)

Unilaterally dilated and non-reactive 4 0 (0.0) 0 (0.0) 1 (25.0) 1 (25.0) 2 (50.0)
Bilaterally dilated and non-reactive 6 5 (83.3) 1 (16.7) 0 (0.0) 0 (0.0) 0 (0.0)

Not assessable 0 - - - - -
Not available 3 0 (0.0) 0 (0.0) 1 (33.3) 0 (0.0) 2 (66.7)

Anatomical severity (worst CT
within 48 hours of admission)

N Deceased
Vegetative Severe Moderate Good

state( %) disability( %) disability( %) recovery( %)
Diffuse Injury I (no visible pathology) 16 0 (0.0) 0 (0.0) 3 (18.8) 5 (31.2) 8 (50.0)

(D-II) Diffuse injury II 38 0 (0.0) 1 (2.6) 5 (13.2) 8 (21.1) 24 (63.2)
Diffuse Injury III (edema) 12 4 (33.3) 1 (8.3) 1 (8.3) 4 (33.3) 2 (16.7)

Diffuse Injury IV (shift>5mm) 8 2 (25.0) 0 (0.0) 1 (12.5) 0 (0.0) 5 (62.5)
(5-EML) Evacuated mass lesion 23 3 (13.0) 0 (0.0) 4 (17.4) 3 (13.0) 13 (56.5)
(6-NEML) Not Evacuated mass

lesion
0 - - - - -
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General report - Year 2017
Follow-Up - 'Quality of Life' section - Pediatric patients

Patients (N): 87

PedsQL - TOTAL SCORE
Mean 75.1

SD 24.5
Median 83
Q1� Q3 59� 97

Min� Max 0� 100

PedsQL - TOTAL SCORE
Anatomical severity (worst CT within 48
hours of admission) (N=87)

N % Mean SD Median Q1-Q3

Diffuse Injury I (no visible pathology) 15 17.2 77.2 16.2 76.0 68� 90.5
(D-II) Diffuse injury II 38 43.7 77.3 24.5 84.5 61.2� 97.8

Diffuse Injury III (edema) 8 9.2 55.4 28.5 58.5 45� 74.8
Diffuse Injury IV (shift>5mm) 6 6.9 90.5 13.7 94.5 90.2� 99.5

(5-EML) Evacuated mass lesion 20 23.0 72.4 27.3 84.0 53� 94
(6-NEML) Not Evacuated mass lesion 0 0.0 - - - -

PedsQL - TOTAL SCORE
GOSe result (N=87) N % Mean SD Median Q1-Q3

Deceased 0 0.0 - - - -
Vegetative state 2 2.3 0.0 0.0 0.0 0� 0
Severe disability 14 16.1 49.4 18.8 50.5 38.8� 62.5

Moderate disability 20 23.0 64.6 15.4 65.5 51� 73.8
Good recovery 51 58.6 89.1 14.0 94.0 85� 98
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InTBIR Data Sharing Principles Document 
 
Background 
 
The InTBIR Initiative, hereinafter referred to as InTBIR, is a cooperative effort of the European 
Commission (EC), the National Institutes of Health (NIH), the US Department of Defense (DoD), the 
Ontario Brain institute (OBI) and OneMind that aims to coordinate and leverage international clinical 
research activities on traumatic brain injury (TBI) research.  
 
The long-term goal of InTBIR is to improve outcomes and lessen the global burden of TBI by 2020 by 
supporting well-designed, hypothesis-driven studies collecting high quality data followed by rigorous 
statistical analysis.  By taking advantage of widespread variability in how patients are treated, InTBIR aims 
to identify causal relationships associated with clinically meaningful outcomes.   
 
One of the key aims of InTBIR is to promote the ethical sharing of data across the TBI research field and to 
facilitate collaboration. Accordingly, the calls for proposals under the InTBIR Initiative included a mandate 
for the collection of Common Data Elements (CDEs) and the establishment of databases to permit data 
sharing with other members of the InTBIR consortium. The requirement that, as of July 2018, all 
manuscripts submitted to International Committee of Medical Journal Editors (ICMJE) journals must 
contain a data sharing statement further highlights the importance of openness to collaborative research.  
 
InTBIR has a duty to create a data sharing environment that is secure for the patients, that protects 
ownership, that allows for maximum use of data collected via studies funded by taxpayers, and that 
clearly assign authorship credit.  
 
Objectives 
 
The aim of InTBIR is to promote the use of consistent defined standards within a CDE approach and to 
develop and implement a federated system for maximizing the use of patient-level information on 
clinical, phenotypic, genomic and imaging features. 
 
The InTBIR Data Sharing Principles are intended to serve as a guide to collection, standardization, and 
sharing of clinical TBI data for comparative effectiveness research, ultimately resulting in better 
management and treatments for TBI.  They strive to align with the FAIR Guiding Principles for scientific 
data management and stewardship, which were developed to provide guidelines to improve the 
findability, accessibility, interoperability, and reuse of data.   
 
The principles included in this document are subject to revisions by the InTBIR Leadership. They should 
not be considered static but are expected to evolve over the course of time. Specifics of operationalizing 
the InTBIR Data Sharing principles are not included within the scope of this document.   
 



InTBIR Data Sharing Principles  Page 2 of 6 
 

 
Data Sharing 

 
Data Sharing Environment 
 
InTBIR studies should strive to use Common Data Elements and standardized protocols to encourage 
consistency across datasets and familiarity with data elements and study procedures.  InTBIR studies 
should securely store data within geographical regions or jurisdictions, and have compatible data for 
federation within and across geographical regions or jurisdictions.   
 
Data Quality 
 
To ensure the quality of data made available via InTBIR, data made available to the data centers should: 
�x Comprise research/clinical assessments/information obtained via interviews, direct observations, 

laboratory tasks and procedures, record reviews, genetic and genomic data, neuroimaging data, 
neuropsychological assessments, data from physical examinations, etc., but must EXCLUDE 
demographic data that could permit easy re-identification of individual patients; 

�x Include supporting documentation that aims to make data accessible, understandable and usable by 
investigators unfamiliar with the dataset. Supporting documentation may, for example, include non-
copyrighted data collection forms, study procedures and protocols (including patient consent 
documents), data dictionary rationale, exclusion criteria, website references, a listing of major study 
publications, and the definition of genomic analysis protocols; 

�x Be collected in a manner consistent with institutional policies, and local/national regulations and 
policies; 

�x Be collected using the International TBI Common Data Elements to the greatest extent possible  
https://intbir.nih.gov/icdes 

�x Be encoded using data formats that are consistent with commonly used standards; 
�x When available, feasible, and appropriate to study goals, follow standardized protocols for collection, 

storage, and transfer of biospecimens, imaging, genomics, and other research methods. 
�x Have quality assurance algorithms linked to the data sets whenever possible to ensure data formats 

and consistency.   
 
Patient security (also see informed consent principles) 
 
The identity of research subjects must be protected.  Each individual data center will adhere to national 
law and the respective legal requirements for data sharing in the country in which it is based.   
 
Investigators providing data to any established data center should assure that: 
�x All data provided to the data center are consistent with all applicable laws, regulations, and 

institutional policies; 
�x The data have been encoded at the source using an identifier which is unique to each individual 

research participant (use of a Global Unique Identifier (GUID) as adopted in the US based Federal 
Interagency Traumatic Brain Injury Research (FITBIR) database, which enables data to be associated 
with a participant without exposing or transferring Protected Health Information (PHI), is strongly 
recommended); 

�x Algorithms that satisfactorily purge medical data sets of possible identifiers are used in the de-
identification process whenever possible.    
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An Institutional Review Board (IRB) and/or the Data Protection Officer/Privacy Board (as applicable) of the 
entity providing data should determine that: 
�x The data made available for sharing for research purposes are consistent with the informed consent 

obtained from the research subjects from whom the study data was obtained. 
�x The data made available have been appropriately de-identified/anonymized (consistent with current 

standards and respective applicable legislative provisions) to ensure its use in a secure environment. 
�x Risks to individuals, their families, and groups or populations associated with the data have been 

minimized.  
�x Data should be used appropriately and only as far as explicitly allowed for by the respective informed 

consent documents. 
�x If consent documents stipulate restrictions concerning the use/re-use of the respective data, these 

should be prominently displayed in the data sets provided.   
 
Protecting ownership (see Publication Principles) 
 
At a minimum, all researchers who access InTBIR data are expected to acknowledge in all resulting 
presentations, disclosures, or publications of the analyses: 
�x The funding organization(s) that supported their work; 
�x The Contributing Investigator(s) who conducted the original study; 
�x The InTBIR initiative as such  
  
Data usage and quality control 
 
Clinical data collected should use widely accepted common data elements/data acquisition protocols and 
conform to the highest possible standards so it can be used by the widest possible array of users, whether 
academic, medical, clinical, or commercial.   
 
Researchers should make data available to the research community as soon as possible after study 
completion. Access to data should be subject to relevant data use agreements and should be made 
available via a standard application process to ensure appropriate use of the data.     
 
Consistent with protecting patient privacy, informed consents for collection of medical data obtained 
from patients should permit use of their de-identified (anonymous) data for research in as wide a range 
as possible. (See Informed Consent Principles) 
 
 
Data access privileges 
 
Data access privileges should be safeguarded by Data Centers and their specific policies. Overarching 
principles applicable to InTBIR data include: 
�x Data should be made accessible only for approved research as per the Informed Consent given 

following appropriate data security procedures;  
�x Compliance with applicable laws, regulations and local institutional policies and data handling 

procedures;  
�x Keeping the data obtained from InTBIR datasets confidential from non-authorized third parties;  
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�x Adherence to the InTBIR Data Sharing Principles, including its provisions on publication of research 
results emanating from InTBIR data sets;  

�x Making data accessible at varying levels and giving permissions accordingly; 
�x Providing only descriptive summary information of accessible data for use by the general public; 
�x Data should be made accessible as permitted by secondary data use restrictions; 
�x Data accessibility will depend both on the embargo periods of the partner projects and on national 

regulations regarding the across jurisdiction transfer of clinical data; 
�x Access to data or certain components of the data will be restricted to qualified researchers who 

comply with all applicable rules, laws, regulations or policies (e.g., IRBs, human subjects, informed 
consent, etc.). 

  
 

Informed Consent Principles 
 
General principles 
 
The InTBIR Informed Consent Principles recommend streamlined and standardised informed consent 
wording and content, with the intent to enable and reinforce data sharing across InTBIR studies, including 
providing for explicit permission for cross-jurisdiction data transfer. Wording should be based on an 
adaptation or extension of what has been used by the original InTBIR studies, thus minimising the need to 
go back to subjects for further consent. 
 
The Principles aim to balance two important objectives: to facilitate data sharing and to respect and 
protect the participants who have contributed their personal data and materials to InTBIR. Accordingly, 
participants need to be informed that their data will be de-identified such that there is a low risk that 
identities of data subjects could be ascertained or otherwise associated with the respective data under 
study, either by InTBIR study staff or secondary data users (if for the latter consent has been given). The 
information sheet must also explicitly state that sufficient data encryption and protection standards are in 
place to guarantee that patient data will only be shared in a secure network. 
 

Publication Principles 
 
The overall aim of the Publication Principles is to stimulate and streamline high-quality scientific output 
produced jointly by members of InTBIR.   
 
General principles 
 
�x �&�}�Œ���š�Z�����‰�µ�Œ�‰�}�•���•���}�(���š�Z�]�•���‰�}�o�]���Ç�U���š�Z�����š���Œ�u���^�‰�µ���o�]�����š�]�}�v�_���Œ���(���Œ�•���š�}���u���v�µ�•���Œ�]�‰�š�•���]�v���•���]���v�š�]�(�]�����i�}�µ�Œ�v���o�•�X 
�x These principles refer to publications including data from at least two InTBIR studies or on topics of 

general principles and policies relating to InTBIR. 
�x InTBIR is strongly in favor of promoting extensive dissemination of InTBIR data and of data sharing.  
�x Publications across studies are strongly encouraged but should not jeopardize primary publications 

from individual InTBIR studies.  Open Access publications are preferred. 
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Specific goals 
 
�x Maximize and accelerate scientific output; 
�x Increase efficiency and avoid duplication for research; 
�x Define authorship criteria, fostering the participation of several different InTBIR study investigators 

(multistudy authorship) in the production of valuable scientific outputs; 
�x Maintain transparency towards InTBIR collaborators, and external data requests; 
�x Promote visibility of InTBIR 
 
All study plans/titles should be listed on the InTBIR website (title, aim, PI), so as to be accessible to the 
InTBIR research community.  
 
Principles for publications emanating from InTBIR studies 
 
Publications based on data generated under two or more of the participating InTBIR studies shall 
undertake to ensure: 

�x methodological soundness; 
�x correct use of and scientifically appropriate interpretation of the data; 
�x adherence to criteria for authorship; 
�x inclusion of appropriate acknowledgements. 

 
Authorship, denoted as those on the first line(s) of the authorship attribution in a journal and in indexing 
services, should be based on appropriate effort and comply with the following four guidelines published 
by the International Committee of Medical Journal Editors (ICMJE, http://www.icmje.org/roles_a.html ).  
 
Primary authors should meet all four of the following criteria: 
a. Substantial contributions to the conception or design of the work; or the acquisition, analysis or 

interpretation of data for the work; AND 
b. Drafting or critical revision of the work for important intellectual content; AND 
c. Final approval of the version to be published; AND 
d. Agreement to be accountable for all aspects of the work in ensuring that questions related to the 

accuracy or integrity of any part of the work are appropriately investigated and resolved. 
 
The corresponding author shall be responsible for notifying the InTBIR Leadership of all accepted 
manuscripts, including the journal title, date of publication, page number(s) and other reference 
information for the publication/presentation. The InTBIR Leadership will make a record of all accepted 
abstracts, presentations and publications relating to InTBIR, which will be posted on the InTBIR website. 
 
Authorship credit will be automatically granted to all InTBIR Participants and Investigators who fulfil all 
four above-mentioned criteria. All publications using InTBIR data shall state the following at the end of 
�š�Z���� ���µ�š�Z�}�Œ�� �o�]�•�š�W�� �^and the InTBIR Investigators�U�_�� �š�}�� �Œ���‰�Œ���•���v�š�� �š�Z�}se investigators involved in the data 
acquisition, who will be listed as collaborators in alphabetical order. Contributors who meet fewer than all 
four of the above-mentioned criteria will not be listed as authors but should be acknowledged.  
 
All publications shall acknowledge the source(s) of the data as derived from two or more InTBIR studies. 
Data analyzed by Investigators external to the InTBIR studies should also carry a disclaimer stating that 
the publication/communication reflects the interpretation only of the author(s). All publications should 
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make explicit reference to the sources of funding [European Commission/NIH/CIHR/DoD/xxx, Grant 
Agreement/Contract no. xxx]. 
 
Additional recommendations for all publications, including those emanating from single InTBIR studies 
 
We strongly encourage all studies funded under the InTBIR umbrella to include InTBIR in the 
acknowledgements section of every manuscript. This applies also to publications by investigators from 
outside the InTBIR studies using InTBIR data sets or where InTBIR has otherwise contributed to 
bonification of study methods, or interpretation of data. The addition of InTBIR in the acknowledgement 
section would also serve to increase the visibility of InTBIR globally, as InTBIR-derived or �tlinked 
publications shall be listed on an InTBIR publications depository accessible through the InTBIR website.  
 
�d�Z�����‰�µ���o�]�����š�]�}�v�•�[���u���š�������š�����Á�]�o�o���������������������š�}���š�Z�����Œ���o���À���v�š���/�v�d���/�Z�������š�������•���•�U�����X�P�X���&�/�d���/�Z�U���K���/-BrainCode and 
the Human Brain Project.  
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