
AVC en réanimation
Pronostic des patients ventilés

DESC de Réanimation / DES MIR
Module neurologie
17 mai 2018

Etienne de Montmollin
Service de Médecine Intensive et Réanimation, hôpital Delafontaine



Plan

• Cas clinique

• Epidémiologie

• Facteurs pronostiques des AVC – Généralités

• Facteurs pronostiques des AVC – Réanimation

• LATA, considérations éthiques

• Conclusion



Cas clinique 1

• Patiente de 68 ans
• HTA, diabète NID, obésité, cardiomyopathie dilatée à coronaire saine
• Hospitalisation en neurologie pour AVC sylvien gauche + cérébral 

postérieur

• Aggravation neurologique à J7
• Mutisme, hémiplégie droite complète, HLH droite
• Puis rapidement GCS 5
• IOT puis TDM cérébral



Cas clinique 1

• TDM cérébral à l’admission

AVC sylvien malin gauche



Cas clinique 1

• Au retour en réanimation
• GCS 4 (Y1/V1/M2)
• Absence d’autre défaillance d’organe

• Vous informez le fils de la patiente des derniers évènements
• Il vous demande quels sont ses chances de survie

• Que lui répondez vous?



Cas clinique 2
• Patient de 61 ans
• HTA, diabète NID, OH chronique
• Consulte au SAU pour troubles de la marche
• GCS 14, vigilance fluctuante, dysarthrie, hémiparésie droite, HLH droite
• NIHSS 9

• TDM crane

Hématome
capsulo-thalamique 

gauche

Hémorragie 
intraventriculaire



Cas clinique 2

• Transfert en neurologie
• 3 crises convulsives généralisée spontanément résolutives
• Au décours, GCS 9, détresse respiratoire et désaturation profonde

• Intubation, nouveau TDM crane non modifié
• Prise en charge d’une pneumopathie d’inhalation avec SDRA modéré
• EEG élimine l’état de mal épileptique

• Le patient est SDF et personne ne vous demande votre avis ... 
Vous vous posez quand même la question : 
• Quel est le pronostic de ce patient?



Epidémiologie
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Evolution mortalité et handicap lié aux AVC en France, 1990-2015

1ère cause de handicap moteur non traumatique en France
2ème cause de démence
1ère cause de mortalité chez les femmes



Facteurs pronostiques généraux
• La mortalité diffère selon le type d’AVC

AVC ischémiques
• 12 % à 1 mois
• 25% à 1 an

Hématomes intracrâniens
• 28% à 1 mois
• 60% à 1 an

Hémorragies sous arachnoïdiennes
• 30 % intra hospitalier

• La mortalité liée aux AVC se distribue en 2 phases
• Au cours des 1ers jours, liée à l’atteinte neurologique
• Décès ultérieurs liés aux complications générales
• infections, embolie pulmonaire, IDM, etc...



Complications médicales post AVC

Although	some	occurred	early	(seizures	and	chest	infections),	others	were	still	occurring	for	
the	first	time	quite	late	after	stroke	onset.	

	

Figure	1.	

Delay	between	stroke	onset	and	complications	within	first	30	days.	
	

	

	

We	investigated	a	number	of	potential	risk	factors	for	developing	a	complication	with	univariate	
analyses	(Fig	2⇓ ).	Complications	were	more	common	with	increasing	age,	prestroke	disability,	total	
anterior	circulation	strokes,	and	urinary	incontinence.	Experiencing	a	complication	was	associated	
with	an	increased	risk	of	death	during	admission	(odds	ratio,	1.9;	95%	confidence	interval,	1.2	to	2.9).	

	

Figure	2.	

Risk	factors	for	poststroke	complications.	OHS	indicates	Oxford	Handicap	Score,37dichotomized	into	0	to	2	
(independent)	and	3	to	5	(dependent);	TACS,	total	anterior	circulation	syndrome	(hemorrhagic	strokes	
excluded);	GCS,	Glasgow	Coma	Scale;	CI,	confidence	interval;	and	OR,	odds	ratio.	*Previous	history	of	
atrial	fibrillation	and/or	atrial	fibrillation	on	admission	electrocardiogram;	†occurring	within	7	days	of	
stroke.	
	

Davenport, Stroke 1996



Facteurs pronostiques généraux
• Facteurs pronostiques communs

• Age
• Comorbidités
• Etat de dépendance pré-AVC
• Entourage

• Les échelles
• GCS
• NIHSS +++

• AVC ischémiques
• Hyperglycémie, hyperthermie
• Volume de l’AVC (œdème malin)
• Occlusion sylvienne

• AVC hémorragiques
• Complications neurologiques

• Récidive saignement, HTIC
• Volume hématome +++
• Hémorragie intraventriculaire

A retenir
• Age
• Dépendance 
• Entourage
• NIHSS initial, GCS



NIHSS
National Institute of Health Stroke Scale

• La plus utilisée dans l’AVC aigu
• Routine en USINV
• Difficile à appliquer en réa

• Bonne valeur pronostique
• Mortalité
• Fonctionnel
• Durée d’hospitalisation

• De 0 (normal) à 42
• 0-5 : mineur
• 6-10 : modéré
• 11-15 : sévère
• 16-20 : très sévère
• >20 : gravissime

Brott, Stroke 1989
Luengo-Fernandez, Stroke 2013

Luengo-Fernandez et al  Disability After TIA and Stroke  2857

a nursing or residential care home for the 102 institutional-
ized stroke and 51 TIA patients was 774 (SD, 562) and 616 
(SD, 414), respectively. During the 5 years of follow-up, the 
average cost per institutionalized patient was $125 359 (SD, 
91 121) for stroke and $99 831 (SD, 67 020) for TIA. Averaged 
across all patients in the study, the mean 5-year costs of insti-
tutionalization were $17 093 (SD, 54 551) for patients with 
stroke and $11 572 (SD, 39 181) for patients with TIA.

For patients with stroke, we also assessed the impact of 
disability (as measured at 1 month) on time to institutional-
ization (Figure 2). By the end of the 5-year follow-up, >35% 
(n=73) of patients with stroke disabled at 1 month had been 
institutionalized compared with <10% (n=28) of nondisabled 
stroke patients (hazard ratio, 5.92; 95% confidence interval, 

3.80–9.23; P<0.001). For those who were institutionalized, 
mean time to institutionalization was also shorter in those dis-
abled at 1 month (mean, 1.13 years; median, 0.49 years) than 
in those who were not (mean, 2.28 years; median, 2.46 years). 
Stroke severity was also found to be a significant univariate pre-
dictor of time to institutionalization. The cumulative proportion 
of patients with minor stroke institutionalized by the end of the 
5-year follow-up was 12% (n=45) compared with 31% (n=33) 
for patients with moderate stroke and 48% (n=23) for patients 
with severe stroke. The risk of institutionalization was signifi-
cantly higher after moderate stroke than minor stroke (hazard 
ratio, 2.75; 95% confidence interval, 1.75–4.33; P<0.001) and 
likewise for severe stroke compared with moderate stroke (haz-
ard ratio, 2.11; 95% confidence interval, 1.24–3.61; P=0.006).

Figure 1. Rates of disability (modified Rankin scale  
[mRS] >2) at follow-up stratified by severity of index event. 
NIHSS indicates National Institutes of Health Stroke Scale; 
and TIA, transient ischemic attack.

Table 2. Death, Disability (mRS >2), and New Disability After Index TIA (n=440) or Stroke (n=748)

Death (%) Survival (%)
Disabled  

(as % of Survivors)*

Death or  
Disability 

(%)*

Surviving Cases  
With No  

Premorbid  
Disability

New Disability n  
(as % Surviving  
Cases With No  

Premorbid  
Disability)†

Stroke

    Premorbid 0 748 (100) 154 (21) 154 (21) N/A N/A

    1 mo 107 (14) 641 (86) 273 (43) 380 (51) 529 178 (34)

    6 mo 165 (22) 583 (78) 208 (37) 373 (51) 499 145 (30)

    1 y 199 (27) 549 (73) 186 (36) 385 (53) 481 133 (29)

    2 y 232 (31) 516 (69) 122 (38) 354 (64) 457 92 (32)

    5 y 351 (47) 397 (53) 132 (39) 483 (70) 367 110 (35)

TIA

    Premorbid 0 440 (100) 63 (14) 63 (14) N/A N/A

    1 mo 4 (1) 436 (99) 72 (17) 76 (18) 374 21 (6)

    6 mo 13 (3) 427 (97) 78 (19) 91 (21) 372 30 (8)

    1 y 23 (5) 417 (95) 79 (20) 102 (24) 367 36 (10)

    2 y‡ 48 (11) 392 (89) 46 (21) 94 (36) 356 26 (14)

    5 y 119 (27) 321 (73) 60 (23) 179 (48) 300 43 (18)

mRs indicates modified Rankin scale; N/A, not applicable; and TIA, transient ischemic attack.
*Missing mRS data: TIA cases—1 mo: 6; 6 mo: 14; 1 y: 19; 2 y: 177; and 5 y: 65. Stroke cases—1 mo: 7; 6 mo: 18; 1 y: 26; 2 y: 198; and 5 y: 58.
†Missing mRS data: TIA cases—1 mo: 6; 6 mo: 14; 1 y: 17; 2 y: 164; and 5 y: 63. Stroke cases—1 mo: 6; 6 mo: 14; 1 y: 21; 2 y: 175; and 5 y: 54.
‡Two-year follow-ups were discontinued for patients recruited on or after April 1, 2005. As a result, 2-y disability data were unavailable for 156 patients with TIA 

and 184 patients with stroke.
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ITEM SOUS ITEM RANGE

1. Niveau de conscience vigilance 0 - 3

Question mois et Age 0 - 2 

Commande ouverture yeux / serrer main 0 - 2

2. Oculomotricité 0 - 2

3. Champs visuel 0 - 3

4. Paralysie faciale 0 - 3

5. Motricité mb supérieur Droit 0 - 4

Gauche 0 - 4

6. Motricité mb inferieur Droit 0 - 4

Gauche 0 - 4

7. Ataxie 0 - 2

8. Sensibilité 0 - 2

9. Langage 0 - 3

10. Dysarthrie 0 - 2

11. Extinction /négligence 0 - 2

NIHSS



• Le NIHSS à l’admission en USINV impacte le pronostic d’une 
admission ultérieure en réanimation

NIHSS

Sonneville , Intensive Care Med 2017

 

Supplemental figure. Rates of good outcome 90 days after stroke onset according to NIHSS 

score at stroke unit and GCS at ICU admission. (categorized according to clinically relevant 

cut-off values).  

 
 

 
GCS Glasgow coma scale; NIHSS NIH stroke scale 
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SUPPLEMENTAL DATA 
 
Supplemental table. Multivariate analysis of factors associated with a good outcome at 90 days 
 
 Odds ratio 95% confidence interval 
 

NIHSS at stroke unit admission 

(per 5-point decrease) 

1.42 1.02-1.99 

GCS score at ICU admission 

(per 1-point increase) 

1.27 1.13-1.42 

 
Variables tested in the model (a p-value < 0.10 in univariate analysis was used to select variables) 

were: time between stroke onset and ICU admission, NIHSS at stroke unit admission, GCS score, 

non-neurologic SOFA score at ICU admission, and respiratory failure at ICU admission. 

Multiple imputation was performed for handling missing data. 

GCS Glasgow coma scale; NIHSS NIH stroke scale 
 
  

Analyse multivariée, facteurs de bon pronostic à 90 jours



Facteurs de risque – AVC hémorragiques
Prédire l’extension de l’hématome
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Statistical analysis
We analysed data using standard descriptive statistics 
stratifi ed by presence of the CTA spot sign. A multivariable 
model was designed to allow for adjusted estimates of the 
role of the CTA spot sign in predicting the primary 
outcome. In this model we considered the CTA spot sign 
as a forced variable. We considered additional variables 
that showed univariable association with the primary 
outcome and included them in the fi nal model if they 
showed evidence of a signifi cant eff ect (p<0·05) or if there 
was evidence of confounding on the CTA spot-sign 
variable. We assessed two-way interactions among the 
variables in the fi nal model only. We used a generalised 
linear mixed model, binomial family, with log link to 
directly generate risk ratios as an eff ect size measure. We 
calculated sensitivities, specifi cities, PPV, and NPV for a 
CTA spot sign to predict the primary outcome. Finally, we 
used Kaplan-Meier analysis to explore the relationship 
between spot-sign status and case-fatality. Several patients 
had missing clinical outcomes, and they were censored at 
day 1, since we knew their vital status at the time of their 
follow-up CT scan.

We did the statistical analyses using SPSS 18.0 and 
STATA 11.0. We estimated that a sample size of 
162 patients, with about half in each of the 0–3 h and 
0–6 h windows, would allow us to detect an absolute 
diff erence of 30% in the 0–3 h window and a 25% 
diff erence in the 3–6 h window in the proportion of 
patients with haematoma expansion, between those with 
a CTA spot-sign and those without it. 

Role of the funding source
The study sponsors had no role in study design, data 
collection, data analysis, data interpretation, or writing of 
the manuscript. The corresponding author had full 
access to all data in the study and had fi nal responsibility 
for the decision to submit for publication.

Results
268 patients were enrolled in 12 centres in six countries 
from June 24, 2006, to Sept 6, 2010. No adverse events were 
reported directly attributable to the CT angiogram. 
40 patients were excluded from the primary analysis for 
the following reasons: 14 were treated with rFVIIa before 
follow-up CT; 15 were treated with surgical evacuation 
before follow-up CT; seven died before follow-up CT, and 
four did not have a follow-up CT for unknown reasons. 
The excluded population had a high spot-sign positive rate 
of 64% (nine of 14) with rFVIIa treatment, 57% (four of 
seven) with early death, and 47% (seven of 15) with early 
surgery. 

The primary analysis included 228 patients. Their 
median baseline ICH volume was 19·9 mL (range 
1·5–80·9) in the CTA spot-sign positive group and 10·0 mL 
(0·1–102·7) in the CTA spot-sign negative group (table 1) 
For the primary study outcome, median ICH volume 
expansion  was 8·6 mL (–9·3 to 121·7) in the CTA spot-sign 

positive group versus 0·4 mL (–11·7 to 98·3) in the CTA 
spot-sign negative group (p<0·001). The CTA spot positive 
sign was associated with a more severe clinical presentation 

Figure 1: A sign with spot-like appearance on CTA in a patient with 
intracerebral haemorrhage 
CTA=CT angiography. The spot sign (green arrow) measures 2·2 mm in maximal 
axial diameter, and has a density of 173 Hounsfi eld units. The spot sign is located 
within the haematoma, has no connection to any outside vessel, and is absent 
on baseline non-contrast CT, as per published criteria.20

Baseline non-contrast CT
 (total haematoma
 volume 19·6 mL)

Baseline CTA (single
spot-sign positive)

24 h follow-up 
non-contrast CT 

(total haematoma 
volume 110·8 mL)

Spot-sign positive  
(N=61)

Spot-sign negative 
(N=167)

p value

Demographic

Age (years) 73 (38–90) 70 (21–100) 0·183

Male sex 32 (52%) 98 (59%) 0·451

White ethnic origin 39/47 (83%) 121/136 (89%) 0·371

Clinical

Hypertension 49/59 (83%) 121/162 (75%) 0·212

Diabetes mellitus 12/56 (21%) 27/149 (18%) 0·690

Current smoker 6/56 (11%) 20/149 (13%) 0·814

Hypercholesterolaemia 11/56 (20%) 35/149 (23%) 0·707

Coronary artery disease 8/56 (14%) 18/148 (12%) 0·646

Previous ICH 3/56 (5%) 4/149 (3%) 0·394

Antiplatelet use 7 (11%) 16/165 (10%) 0·804

Anticoagulant use 8 (13%) 11/165 (7%) 0·174

Premorbid mRS score 0 (0–3) 0 (0–3) 0·005

Glasgow coma scale score 13·5 (6–15) 15 (5–15) 0·016

NIHSS score 17 (5–26) 11 (0–31) <0·001

Systolic blood pressure (mmHg ) 180 (110–240) 174·5 (100–270) 0·606

Diastolic blood pressure ( mmHg ) 95 (47–180) 91·5 (50–160) 0·601

Glucose (mmol/L) 8·6 (4·8–51) 8·3 (1·0–34·6) 0·889

Platelets (×10⁹ cells per L) 215 (58–453) 232 (3–2286) 0·790

INR 1·03 (0·9–4·3) 1·04 (0·7–4·4) 0·844

Creatinine (µmol/L) 79·5 (36–175) 77 (38–203) 0·621

Imaging

ICH volume (mL) 19·9 (1·5–80·9) 10·0 (0·1–102·7) <0·001

IVH volume ( mL) 0·4 (0–46·8) 0 (0–49·6) 0·005

Process measures

Time from onset to baseline CT (min) 117 (46–400) 144 (22–470) 0·189

Time from onset to CTA (min) 134 (49–413) 172 (32–475) 0·179

Data are n/N (%) or median (range). ICH=intracerebral haemorrhage. mRS=modifi ed Rankin scale. NIHSS=National 
Institutes of Health stroke scale. INR=international normalised ratio. IVH=intraventricular haemorrhage. 
CTA=CT angiography. 

Table 1: Baseline characteristics
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HR 2·4, 95% CI 1·4–4·0; p=0·002). The association 
between CTA spot-sign positive group and mortality 
remained signifi cant in a sensitivity analysis whether 
patients lost to follow-up were assigned a mRS of 0 or 6 
(data not shown). Kaplan-Meier analysis revealed an early 
diff erence in mortality between CTA spot-sign positive 
and CTA spot-sign negative groups, which was sustained 
during the follow-up period (p=0·0006; fi gure 2).

In a post-hoc analysis, we assessed the role of 
coagulopathy in predicting outcome. Of 204 patients with 
international normalised ratio and activated partial 
thromboplastin time (aPTT) values at baseline, 169 (83%) 
had no evidence of coagulopathy (baseline international 
normalised ratio <1·2 or a PTT<40 s) and the spot-sign 
frequency was 25% (42 of 169), compared with 11 (31%) of 
35 patients with a coagulopathy (p=0·406). For this 
subgroup analysis of patients without coagulopathy 
(169 patients) who had follow-up CT, the median baseline 
ICH volume was 18·8 mL (range 1·5–80·8) in the CTA 
spot-sign positive group and 10·0 mL (0·1–81·5) in the 
CTA spot-sign negative group (p<0·001). Median ICH 
volume expansion was 6·0 mL (–3·0 to 83·9) in the CTA 
spot-sign-positive patients versus 0·2 mL (–10·6 to 98·3) 
in the CTA spot-sign-negative patients (p<0·001). 
24 patients had missing international normalised ratio 
vales, PTT values, or both, and among these eight had the 
spot sign of whom fi ve met the primary outcome.

Discussion
This prospective multicentre study confi rms the 
association between the CTA spot sign and haematoma 
expansion. The CTA spot sign is highly predictive of 
haematoma expansion irrespective of haematoma 
expansion defi nition and for both intraparenchymal and 
intraventricular haemorrhage growth. The CTA spot sign 
is associated with a poor prognosis, high rates of early 
clinical deterioration, and mortality, often occurring 
within days after onset. The spot sign is also associated 
with larger haemorrhage, more severe clinical 
presentation, and decompression of the haemorrhage 
into the intraventricular space. Larger haemorrhages tend 
to cause more dramatic clinical symptoms and hence 
earlier presentation to hospital. Anticoagulation therapy 
might simply result in a greater phenotypic expression of 
the spot sign, such as multiple spot signs, and result in 
greater haematoma expansion by prevention of clotting. 

These correlations have implications for future trial 
design in patients with acute intracerebral haemorrhage. 
The relevance of the interaction between anticoagulant 
use and time from onset to CTA should be considered as 
hypothesis-generating and needs to be further explored. 
Although it might be biologically plausible, and consistent 
with previous studies, to consider time the most 
important variable in predicting haematoma expansion, 
the reasons why this interaction occurs are less than 
clear. Imaging studies using various techniques have 
identifi ed a relationship between contrast extravasation 

and haematoma expansion (panel). In 1972, Kowada and 
colleagues22 showed contrast extravasation in fi ve of 
12 patients who underwent serial cerebral angiography 
within 5 h of ICH onset. Extravasated contrast in the 
arterial phase grew in size and density until the early 
venous phase and predicted haematoma expansion at 
surgical evacuation. Contrast extravasation on MRI has 
also been shown to be an indicator of continued 
haemorrhage in patients with acute ICH.23

With the advent of multislice spiral CT, CTA is becoming 
a standard vascular imaging approach for the early 
assessment of patients with ischaemic stroke and for the 
identifi cation of secondary causes of ICH, such as 
aneurysms and arteriovenous malformations.24 The link 
between CTA fi ndings and ICH prognosis was fi rst 
described in a large retrospective study by Becker and 
colleagues,25 in which they showed that extravasation of 
radiographic contrast on CTA was an independent 
predictor of in-hospital mortality. Contrast extravasation 
was seen 52 (46%) of 113 patients at the time of CT. The 
presence of contrast extravasation was associated with 
increased mortality (63·5% vs 16·4% in those without it). 
Prediction of haematoma expansion by contrast 
extravasation on CTA has been described in reports of a 
number of single-centre studies.9–14 Wada and colleagues9 
coined the term CTA spot sign to describe foci of contrast 
enhancement within an acute primary parenchymal 
haematoma seen on CTA source images. CTA spot sign 
occurred in about a third of patients scanned within 3 h of 
symptom onset. In three single-centre studies, specifi city 
and PPV of the CTA spot sign declined with longer times 
from onset to CTA, althought the NPV remained unaff ected 
by time from onset to CTA.9–11 

The PREDICT study confi rms the fi ndings of these 
single-centre studies, but the PPV and NPV of the CTA 

Figure 2: Risk of death by CTA spot-sign status
Log-rank test p=0·0006. Shaded areas represent 95% confi dence intervals.
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Predicting Hematoma Expansion
After Primary Intracerebral Hemorrhage
H. Bart Brouwers, MD; Yuchiao Chang, PhD; Guido J. Falcone, MD, MPH; Xuemei Cai, MD; Alison M. Ayres, BA;
Thomas W. K. Battey, BS; Anastasia Vashkevich, BA; Kristen A. McNamara, BA; Valerie Valant, BA;
Kristin Schwab, BA; Susannah C. Orzell, MPH; Linda M. Bresette, RN; Steven K. Feske, MD;
Natalia S. Rost, MD, MPH; Javier M. Romero, MD; Anand Viswanathan, MD, PhD; Sherry H.-Y. Chou, MD, MSc;
Steven M. Greenberg, MD, PhD; Jonathan Rosand, MD, MSc; Joshua N. Goldstein, MD, PhD

IMPORTANCE Many clinical trials focus on restricting hematoma expansion following acute
intracerebral hemorrhage (ICH), but selecting those patients at highest risk of hematoma
expansion is challenging.

OBJECTIVE To develop a prediction score for hematoma expansion in patients with
primary ICH.

DESIGN, SETTING, AND PARTICIPANTS Prospective cohort study at 2 urban academic medical
centers among patients having primary ICH with available baseline and follow-up computed
tomography for volumetric analysis (817 patients in the development cohort and 195 patients
in the independent validation cohort).

MAIN OUTCOMES AND MEASURES Hematoma expansion was assessed using semiautomated
software and was defined as more than 6 mL or 33% growth. Covariates were tested for
association with hematoma expansion using univariate and multivariable logistic regression.
A 9-point prediction score was derived based on the regression estimates and was
subsequently tested in the independent validation cohort.

RESULTS Hematoma expansion occurred in 156 patients (19.1%). In multivariable analysis,
predictors of expansion were as follows: warfarin sodium use, the computed tomography
angiography spot sign, and shorter time to computed tomography (!6 vs >6 hours) (P < .001
for all), as well as baseline ICH volume (<30 [reference], 30-60 [P = .03], and >60 [P = .005]
mL). The incidence of hematoma expansion steadily increased with higher scores. In the
independent validation cohort (n = 195), our prediction score performed well and showed
strong association with hematoma expansion (odds ratio, 4.59; P < .001 for a high vs low
score). The C statistics for the score were 0.72 for the development cohort and 0.77 for the
independent validation cohort.

CONCLUSIONS AND RELEVANCE A 9-point prediction score for hematoma expansion was
developed and independently validated. The results open a path for individualized treatment
and trial design in ICH aimed at patients at highest risk of hematoma expansion with
maximum potential for therapeutic benefit.

JAMA Neurol. 2014;71(2):158-164. doi:10.1001/jamaneurol.2013.5433
Published online December 23, 2013.
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Brigham and Women’s Hospital, 195 of 395 screened patients
with primary ICH met the inclusion criteria and were en-
rolled in the independent validation cohort (eFigure and eTable
1 in the Supplement). Patients lacking follow-up CT were more
likely to use warfarin sodium and had larger ICH volumes,
higher mortality rates, and lower Glasgow Coma Scale scores
on presentation (P < .05 for all) (eFigure in the Supplement).

Computed Tomography
Of 817 patients in the development cohort, the ICH was deep
in 407 (50.2%), lobar in 342 (42.2%), cerebellar in 41 (5.1%), and
brainstem in 21 (2.6%). A minimum of 1 CTA spot sign was pres-
ent in 19.6%, the median ICH volume at baseline was 16 mL
(IQR, 7-37 mL), and the median time from symptom onset to
CT was 5.0 hours (IQR, 2.6-8.3 hours). Follow-up CT was per-
formed at a median of 18 hours (IQR, 11-25 hours) after initial
CT, and hematoma expansion occurred in 156 patients (19.1%).
Other imaging variables, as well as the stratified characteris-
tics, are given in Table 1.

Predictors of Hematoma Expansion
In univariate analysis, warfarin use, CTA spot sign, larger base-
line ICH volume, and shorter time to initial CT (≤6 hours) were
associated with hematoma expansion (P < .05 for all) (eTable 2
in the Supplement) and remained significant in multivariable
analysis (Table 2). The C statistic for model performance was 0.72
for the development cohort, whereas the highest C statistic of
the individual components was only 0.63 for the CTA spot sign.

Prediction Score for Hematoma Expansion
A prediction score weighted based on the regression vari-
ables (odds ratios [ORs]) of the multivariable logistic regres-
sion model was developed. Combined in the 9-point score were
warfarin use (no [0 points] or yes [2 points]), shorter time to
CT (>6 [0 points] or ≤6 [2 points] hours), CTA spot sign (ab-
sent [0 points], present [3 points], or unavailable [1 point]), and
baseline ICH volume (<30 [0 points], 30-60 [1 point], or >60 [2
points] mL) (Table 3).

The incidence of hematoma expansion increased steadily
with higher scores, reaching 80.0% for patients with the high-
est score of 9. Only 5.7% of patients had hematoma expan-
sion in the lowest tier. The prediction score also performed well
when in-hospital and 3-month mortality were assessed
(Table 4). To maximize clinical usefulness of the score, strata

combining individual values were created in the following cat-
egories: low (score of 0 and incidence rate of 5.7%), medium
(score of 1-3 and incidence rate of 12.4%), and high (score of
4-9 and incidence rate of 36.4%).

Exclusion of Warfarin-Related ICH
Because some clinical trials exclude patients taking antico-
agulant medication, an analysis was performed excluding war-
farin-related ICH (n = 644). A new prediction score was cre-
ated, resulting in an 8-point score: CTA spot sign (OR, 3.68; 95%
CI, 1.79-7.59; P < .001) (3 points), shorter time to CT (OR, 3.05;
95% CI, 1.53-6.09; P = .002) (3 points), and baseline ICH vol-
ume (<30 [reference]; 30-60 [OR, 1.81; 95% CI, 1.06-3.09;
P = .03]; and >60 [OR, 2.35; 95% CI, 1.30-4.26; P = .005] mL)
(2 points).

Higher scores were associated with greater expansion risk,
with an OR of 3.22 (95% CI, 2.07-4.99) (P < .001) for a high (4-8)
vs low (0-3) score. The C statistic was 0.68 (eTable 3 in the
Supplement).

External Validation
Independent validation was performed in a consecutive co-
hort of 195 patients with ICH (eTable 1 in the Supplement). The
overall frequency of expansion was 15.9%. Only 5.9% of pa-
tients with a score of 0 had hematoma expansion, whereas
32.0% with a score of 4 to 9 had hematoma expansion (Table 5).
A high score (4-9 vs 0-3) was strongly associated with in-
creased risk of expansion, with an OR of 4.59 (95% CI, 2.06-
10.22) (P < .001). The C statistic reached 0.77.

Discussion
A clinical prediction score was developed and externally vali-
dated to identify patients with ICH most likely to develop he-
matoma expansion. The derived 9-point prediction score is easy

Table 2. Multivariable Analysis of the Prediction Score
for Hematoma Expansion

Variable
Adjusted Odds Ratio

(95% CI) P Value
Warfarin sodium use 2.61 (1.73-3.95) <.001

Time to initial CT, ≤6 vs >6 h 2.55 (1.53-4.27) <.001

Baseline ICH volume, mL

<30 1 [Reference] 1 [Reference]

30-60 1.64 (1.04-2.59) .03

>60 2.10 (1.25-3.55) .005

CT angiography spot sign 3.81 (2.08-6.98) <.001

Abbreviations: CT, computed tomography; ICH, intracerebral hemorrhage.

Table 3. Individual Components of the Prediction Score
for Hematoma Expansion

Variable Points
Warfarin sodium use

No 0

Yes 2

Time to initial CT, h

≤6 2

>6 0

Baseline ICH volume, mL

<30 0

30-60 1

>60 2

CT angiography spot sign

Absent 0

Present 3

Unavailable 1

Total 0-9

Abbreviations: CT, computed tomography; ICH, intracerebral hemorrhage.
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to use and incorporates information available on initial
presentation using clinically relevant categorical measures.
Assembled from individual characteristics shown to predict
ICH expansion in the present study, as well as prior
studies,17,19-21,27-30 the score is a substantial advance, offering
improved accuracy for prediction compared with any of its in-
dividual variables. In addition, it is applicable to patients with
ICH regardless of time to presentation, rather than the subset
seen within the first hours of symptom onset.

From a pathophysiological standpoint, early presenta-
tion, anticoagulation use, larger ICH volume, and the pres-
ence of a CTA spot sign all add to the theoretical expansion
model described by Fisher,31 in which the initial hematoma dis-
places and ruptures surrounding vessels, leading to addi-
tional bleeding. Early presentation may simply mark those

patients early in the course of their disease, offering an
opportunity to treat them when bleeding is ongoing. Larger he-
matomas may lead to additional vessel shearing, adding to the
avalanche effect of hematoma expansion.20,31 Altered coagu-
lation status may increase the risk that surrounding vessels will
bleed after injury or will bleed for longer periods.32 The CTA
spot sign, the strongest predictor of subsequent expansion in
this study, is an epiphenomenon studied extensively during
the past decade and may mark ruptured vessels or the sever-
ity of vessel damage.33

A validated prediction score for hematoma expansion is a
crucial next step toward individualizing treatment and trial de-
sign in acute ICH. In the Second Intensive Blood Pressure Re-
duction in Acute Cerebral Haemorrhage Trial (INTERACT2),13

the largest clinical trial to date aimed at the restriction of he-
matoma expansion, intensive blood pressure lowering showed
a borderline significant effect on reducing the rate of the pri-
mary outcome (death and severe disability). A viable expla-
nation for these results is the indiscriminate enrollment of un-
selected patients with ICH, resulting in a low rate of significant
hematoma expansion, although only patients seen early af-
ter their symptom onset were included.13-15 The INTERACT2
and other large clinical trials8,9,11,13 enrolled patients solely
based on early presentation as a surrogate for hematoma ex-
pansion. However, this not only resulted in the inclusion of
many patients who did not develop significant expansion but
also led to the automatic exclusion of most patients with ICH
whose presentation to the emergency department occurred be-
yond 3 or 6 hours or those whose onset time could not be es-
tablished. Consequently, up to half of all patients with ICH des-
tined to experience expansion were excluded.26,34

As demonstrated in the present study, early presentation
is only one of several viable predictors of subsequent expan-
sion. For the targeting of expanders, the 9-point prediction score
not only offers improved accuracy over a simple time cutoff but
also can be applied to virtually all patients with ICH who are seen
in the emergency department, expanding the pool of patients

Table 4. Performance of the Prediction Score for Hematoma Expansion and Mortality

Score

No. (%)
Total

(N = 817)
Expansion
(n = 156)

In-Hospital Mortality
(n = 193)

3-Month Mortality
(n = 244)

Individual points

0 70 (8.6) 4 (5.7) 2 (2.9) 4 (5.7)

1 108 (13.2) 12 (11.1) 14 (13.0) 22 (20.4)

2 196 (24.0) 15 (7.7) 29 (14.8) 31 (15.8)

3 196 (24.0) 35 (17.9) 46 (23.5) 63 (32.1)

4 108 (13.2) 32 (29.6) 36 (33.3) 48 (44.4)

5 82 (10.0) 29 (35.4) 28 (34.1) 35 (42.7)

6 28 (3.4) 15 (53.6) 21 (75.0) 22 (78.6)

7 22 (2.7) 10 (45.5) 10 (45.5) 12 (54.5)

8 2 (0.2) 0 2 (100.0) 2 (100.0)

9 5 (0.6) 4 (80.0) 5 (100.0) 5 (100.0)

Categorized score

0 70 (8.6) 4 (5.7) 2 (2.9) 4 (5.7)

1-3 500 (61.2) 62 (12.4) 89 (17.8) 116 (23.2)

4-9 247 (30.2) 90 (36.4) 102 (41.3) 124 (50.2)

Table 5. Independent Validation of the Prediction Score
for Hematoma Expansion

Score

No. (%)
Total

(n = 195)
Expansion
(n = 31)

Individual points

0 17 (8.7) 1 (5.9)

1 38 (19.5) 2 (5.3)

2 44 (22.6) 1 (2.3)

3 40 (20.5) 9 (22.5)

4 24 (12.3) 2 (8.3)

5 16 (8.2) 10 (62.5)

6 6 (3.1) 0

7 9 (4.6) 5 (55.6)

8 1 (0.5) 1 (100.0)

9 0 Not applicable

Categorized score

0 17 (8.7) 1 (5.9)

1-3 122 (62.6) 12 (9.8)

4-9 56 (28.7) 18 (32.0)
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to use and incorporates information available on initial
presentation using clinically relevant categorical measures.
Assembled from individual characteristics shown to predict
ICH expansion in the present study, as well as prior
studies,17,19-21,27-30 the score is a substantial advance, offering
improved accuracy for prediction compared with any of its in-
dividual variables. In addition, it is applicable to patients with
ICH regardless of time to presentation, rather than the subset
seen within the first hours of symptom onset.

From a pathophysiological standpoint, early presenta-
tion, anticoagulation use, larger ICH volume, and the pres-
ence of a CTA spot sign all add to the theoretical expansion
model described by Fisher,31 in which the initial hematoma dis-
places and ruptures surrounding vessels, leading to addi-
tional bleeding. Early presentation may simply mark those

patients early in the course of their disease, offering an
opportunity to treat them when bleeding is ongoing. Larger he-
matomas may lead to additional vessel shearing, adding to the
avalanche effect of hematoma expansion.20,31 Altered coagu-
lation status may increase the risk that surrounding vessels will
bleed after injury or will bleed for longer periods.32 The CTA
spot sign, the strongest predictor of subsequent expansion in
this study, is an epiphenomenon studied extensively during
the past decade and may mark ruptured vessels or the sever-
ity of vessel damage.33

A validated prediction score for hematoma expansion is a
crucial next step toward individualizing treatment and trial de-
sign in acute ICH. In the Second Intensive Blood Pressure Re-
duction in Acute Cerebral Haemorrhage Trial (INTERACT2),13

the largest clinical trial to date aimed at the restriction of he-
matoma expansion, intensive blood pressure lowering showed
a borderline significant effect on reducing the rate of the pri-
mary outcome (death and severe disability). A viable expla-
nation for these results is the indiscriminate enrollment of un-
selected patients with ICH, resulting in a low rate of significant
hematoma expansion, although only patients seen early af-
ter their symptom onset were included.13-15 The INTERACT2
and other large clinical trials8,9,11,13 enrolled patients solely
based on early presentation as a surrogate for hematoma ex-
pansion. However, this not only resulted in the inclusion of
many patients who did not develop significant expansion but
also led to the automatic exclusion of most patients with ICH
whose presentation to the emergency department occurred be-
yond 3 or 6 hours or those whose onset time could not be es-
tablished. Consequently, up to half of all patients with ICH des-
tined to experience expansion were excluded.26,34

As demonstrated in the present study, early presentation
is only one of several viable predictors of subsequent expan-
sion. For the targeting of expanders, the 9-point prediction score
not only offers improved accuracy over a simple time cutoff but
also can be applied to virtually all patients with ICH who are seen
in the emergency department, expanding the pool of patients

Table 4. Performance of the Prediction Score for Hematoma Expansion and Mortality

Score

No. (%)
Total

(N = 817)
Expansion
(n = 156)

In-Hospital Mortality
(n = 193)

3-Month Mortality
(n = 244)

Individual points

0 70 (8.6) 4 (5.7) 2 (2.9) 4 (5.7)

1 108 (13.2) 12 (11.1) 14 (13.0) 22 (20.4)

2 196 (24.0) 15 (7.7) 29 (14.8) 31 (15.8)

3 196 (24.0) 35 (17.9) 46 (23.5) 63 (32.1)

4 108 (13.2) 32 (29.6) 36 (33.3) 48 (44.4)

5 82 (10.0) 29 (35.4) 28 (34.1) 35 (42.7)

6 28 (3.4) 15 (53.6) 21 (75.0) 22 (78.6)

7 22 (2.7) 10 (45.5) 10 (45.5) 12 (54.5)

8 2 (0.2) 0 2 (100.0) 2 (100.0)

9 5 (0.6) 4 (80.0) 5 (100.0) 5 (100.0)

Categorized score

0 70 (8.6) 4 (5.7) 2 (2.9) 4 (5.7)

1-3 500 (61.2) 62 (12.4) 89 (17.8) 116 (23.2)

4-9 247 (30.2) 90 (36.4) 102 (41.3) 124 (50.2)

Table 5. Independent Validation of the Prediction Score
for Hematoma Expansion

Score

No. (%)
Total

(n = 195)
Expansion
(n = 31)

Individual points

0 17 (8.7) 1 (5.9)

1 38 (19.5) 2 (5.3)

2 44 (22.6) 1 (2.3)

3 40 (20.5) 9 (22.5)

4 24 (12.3) 2 (8.3)

5 16 (8.2) 10 (62.5)

6 6 (3.1) 0

7 9 (4.6) 5 (55.6)

8 1 (0.5) 1 (100.0)
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Categorized score
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1-3 122 (62.6) 12 (9.8)
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association and were therefore weighted the same in the ICH
Score. IVH and infratentorial ICH origin are dichotomous
variables with points assigned when present. ICH volume was
dichotomized to !30 and !30 cm3. Thirty cubic centimeters
was chosen because it represented a cut point for increased
mortality in the UCSF ICH cohort, is easy to remember, and
is similar to ICH volume cut points used in prior models.13,14
Furthermore, no patient with infratentorial ICH origin in the
UCSF ICH cohort had a hematoma volume !30 cm3.
Additional points were not assigned for larger hematomas
(eg, "60 cm3) because, when tested, this did not improve the
accuracy of the ICH Score and would have represented equal
weighting with the GCS score, which was not justified on the
basis of strength of outcome association in the logistic
regression model.
The ICH Score was an accurate predictor of outcome

assessed as 30-day mortality (Figure). The range of ICH
Scores was 0 to 5, and ICH Scores from the cohort were
distributed among the various categories. Each increase in the
ICH Score was associated with a progressive increase in
30-day mortality (P!0.005 for trend). This was evident in the
entire cohort of ICH patients, as well as when patients were
divided into supratentorial and infratentorial subgroups
(P!0.005 for both subgroups), suggesting that the ICH Score
is an applicable risk stratification tool to all ICH patients, not
just a particular subgroup. No patient with an ICH Score of 0
died, whereas all patients with an ICH Score of 5 died.
Thirty-day mortality rates for patients with ICH Scores of 1,
2, 3, and 4 were 13%, 26%, 72%, and 97%, respectively. No
patient in the UCSF ICH cohort had an ICH Score of 6
because no patient with an infratentorial ICH had a hematoma
volume!30 cm3. However, given that no patient with an ICH
Score of 5 survived, an ICH Score of 6 would be expected to
be associated with a very high risk of mortality.

Discussion
Clinical grading scales play an important role in the evalua-
tion and management of patients with acute neurological
disorders, especially traumatic brain injury and various types
of stroke. Examples of widely used clinical grading scales
include the GCS for traumatic brain injury (and other disor-

ders), the Hunt-Hess and World Federation of Neurological
Surgeons (WFNS) scales for aneurysmal SAH, the National
Institutes of Health Stroke Scale (NIHSS) for ischemic
stroke, and the Spetzler-Martin scale for arteriovenous mal-
formations.21–25 However, despite the common occurrence
and high morbidity of ICH, there remains no widely used
clinical grading scale for ICH.
Clinical grading scales serve several valuable purposes that

follow from the standardization of assessment afforded by
these tools. While many grading scales are used for prognos-
tication and treatment selection in neurological disease, the
foremost purpose of these scales is to improve communica-
tion and consistency among healthcare providers. This, in
fact, was the initial purpose behind the GCS21 and has
become a fundamental aspect of the clinical care of patients
with traumatic brain injury (GCS), aneurysmal SAH (Hunt-
Hess and WFNS), and ischemic stroke (NIHSS). From this
standardized assessment has followed the ability to use these
scales for risk stratification for treatment selection in clinical
care and enrollment criteria for clinical research.
Several prognostic models for ICH have been previously

developed and validated.13–16,26–28 These models have found
several characteristics associated with outcome, as measured
by mortality and functional outcome. Among these various
characteristics, level of consciousness on hospital admission
(often assessed as GCS score) and hematoma volume have
usually been the most robust outcome predictors, with other
factors, such as presence and amount of IVH, also associated
with outcome in some models.13–16,28 A number of these
models have been demonstrated as highly accurate in predict-
ing long-term outcome, and this finding has led to the use of
GCS score and ICH hematoma volume as enrollment criteria
for various studies of intervention in ICH.7,8,29 However,
several of these models use complex algebraic equations in
outcome prediction, and none have been simplified into a
standard clinical grading scale analogous to the GCS, NIHSS,
Hunt-Hess, WFNS, or Spetzler-Martin scales. It is likely that
this lack of a uniform ICH scale has contributed to variability
in enrollment criteria for ICH studies as well as to heteroge-
neity in clinical ICH care.
To be generally applicable, a clinical grading scale must be

simple enough to use without significant special training,
statistical knowledge, or extensive time commitment. It also
must be reliable in patient stratification and should be
composed of elements that are associated with outcome and
that would likely be assessed, in general, as part of routine
clinical care. In essentially every clinical grading scale there
exists a compromise between simplicity and accuracy of
outcome prediction. To strike the appropriate balance be-
tween these 2 factors, the general purpose of the grading scale
must be considered. The ICH Score is a clinical grading scale
composed of factors related to a basic neurological examina-
tion (GCS), a baseline patient characteristic (age), and initial
neuroimaging (ICH volume, IVH, infratentorial/supratentori-
al origin). The purpose of this grading scale is to provide a
standard assessment tool that can be easily and rapidly
determined at the time of ICH presentation by physicians
without special training in stroke neurology and that will

The ICH Score and 30-day mortality. Thirty-day mortality
increases as ICH Score increases. No patient with an ICH Score
of 0 died. All patients with an ICH Score of 5 died. No patient in
the UCSF ICH cohort had an ICH Score of 6, although this
would be expected to be associated with mortality.

894 Stroke April 2001

 by guest on M
arch 26, 2017

http://stroke.ahajournals.org/
D

ow
nloaded from

 

ICH score

% %

Mortalité à J30 Pronostic favorable à 12 mois
(mRS ≤ 3)



• Echelles de gravité
• WFNS

• Hunt et Hess

• Pronostic grevé par la survenue de complications
• Re-saignement
• Hydrocéphalie
• HTIC
• Vasopasme ischémique

AVC hémorragiques
Hémorragie sous arachnoïdienne
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DIAGNOSTIC EN HÔPITAL GÉNÉRAL ET PRISE EN CHARGE INITIALE

1. Quels sont l’incidence et les facteurs de risque ?

L’âge moyen des patients souffrant d’HSA se situe autour de 50 ans avec une prédominance féminine
(environ 60 % de femmes). Son incidence en France est de l’ordre de 5-7 pour 100 000 sujets-année,
avec des variations interethniques. Les facteurs de risque clairement identifiés sont l’hypertension
artérielle et le tabagisme. 

Il existe des formes familiales et génétiques d’anévrysme qui sont rares mais qui justifient des
explorations. 

2. Quels sont les signes cliniques ?

La pierre angulaire du diagnostic de l’HSA est la céphalée brutale qui peut se développer en quelques
secondes ou minutes. Elle est intense, inhabituelle et souvent suivie de vomissements.

Une perte de conscience est fréquente ; sa prolongation est un facteur de mauvais pronostic. Des
convulsions accompagnant la céphalée sont hautement évocatrices d’HSA. Le syndrome méningé
peut apparaître plusieurs heures après l’HSA et peut donc faire défaut lors de l’admission aux
urgences.

Les deux échelles d’évaluation clinique les plus utilisées sont celles de la World Federation of
Neurological Surgeons (WFNS) et de Hunt et Hess, (tableaux 1 et 2) ; la première (tableau 1) doit être
privilégiée. Le score de Glasgow doit être utilisé (Grade E). Ces échelles et scores seront utilisés tout
au long de l’évolution clinique pour quantifier la gravité de l’HSA.

On retient la définition d’HSA grave pour des HSA cotées III à V dans l’échelle de la WFNS (Grade D).

Tableau 1 : Classification de la World Federation of Neurological Surgeons (WFNS).

Grade Score de Glasgow Déficit moteur

I 15 absent  
II 13 - 14 absent  
III 13-14 présent  
IV 7-12 présent ou absent  
V 3-6 présent ou absent 

Tableau 2 :  Classification de Hunt et Hess.

Grade Description clinique  

0 Anévrysme non rompu  
1 Asymptomatique ou céphalée minime  
2 Céphalée modérée à sévère, raideur de nuque  
3 Somnolence, confusion, déficit focal minime  
4 Coma léger, déficit focal, troubles végétatifs  
5 Coma profond, moribond
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AVC et ventilation mécanique invasive

• Période 2005 – 2012 :
• 798 255 admissions pour AVC

• Ventilation mécanique 12%

• Mortalité hospi si VM : 50%

• Incidence VM selon type d’AVC
• Ischémique 8%

• Hémorragique 30%

• HSA 29%

• FDR de VM
• Age jeune

• Etat de mal épileptique

• Sepsis, pneumonie

• Hydrocéphalie aigue

15.5 % (95 % CI 15.1–15.9 %) among ICH patients, and

16.6 % (95 % CI 16.1–17.2 %) among SAH patients.
Of those stroke patients who received mechanical ven-

tilation, 11.8 % (95 % CI 11.5–12.1 %) were discharged

home (IS: 11.0 %, ICH 10.2 %, SAH 17.6 %). In contrast,
37.3 % (95 % CI 37.2–37.4 %) of patients with stroke who

did not undergo mechanical ventilation were discharged

home (IS: 37.4 %, ICH 30.7 %, SAH 55.9 %). Of all
patients with stroke who underwent tracheostomy, 4.3 %

(95 % CI 3.9–4.6 %) were discharged home (IS: 4.3 %,
ICH: 3.8 %, SAH 5.2 %), while 36.2 % (95 % CI

36.1–36.3 %) of all patients with stroke who survived after

receiving mechanical ventilation but did not undergo tra-
cheostomy were discharged home (IS: 36.5 %, ICH

28.7 %, SAH: 50.4 %).

The in-hospital mortality rate for mechanically venti-
lated stroke patients was 52.7 % (95 % CI 52.4–53.0 %).

Mortality rates among mechanically ventilated patients

varied by stroke type: 46.8 % (95 % CI 46.3–47.2 %) for
IS, 61.0 % (95 % CI 60.5–61.5 %) for ICH, and 54.6 %

(95 % CI 53.8–55.3 %) for SAH. In contrast, the mortality

rate for stroke patients who did not receive mechanical
ventilation was 5.8 % (95 % CI 5.7–5.8 %) overall, 4.7 %

(95 % CI 4.7–4.8 %) for IS, 12.7 % (95 % CI

12.5–13.0 %) for ICH, and 9.1 % (95 % CI 8.7–9.5 %) for
SAH (Fig 1). Overall, in-hospital mortality was 8.6 (95 %

CI 8.5–8.7) times more likely in mechanically ventilated

stroke patients compared to those not mechanically venti-
lated. Compared to those undergoing mechanical

ventilation for IS, mechanically ventilated ICH and SAH

patients were 2.7 (95 % CI 2.66–2.75) and 2.5 (95 % CI
2.5–2.6) times more likely to die in the hospital.

Conclusion

In this large population-based sample, 12.5 % of stroke
patients underwent mechanical ventilation. Over half of

these patients died despite the fact that younger patients

were more likely to receive mechanical ventilation.
Approximately one out of six mechanically ventilated

stroke patients received a tracheostomy.

Although the in-hospital mortality rates in this study
seem remarkably high among patients undergoing

mechanical ventilation, they are lower than those reported

in Mayer et al’s population-based study from the year
2000. It is unclear whether these lower mortality rates

reflect differences in patient population, changes in

approaches to end-of-life care, advances in critical care, or
other factors. Consistent with prior studies, patients with

ICH and SAH were more likely to receive mechanical

ventilation and more likely to die in the hospital (regardless
of mechanical ventilation status) compared to patients with

IS. These findings further support the notion that overall,
patients with IS have a better short-term prognosis com-

pared to ICH and SAH [1, 14, 15]. Of note, even though the

in-hospital mortality rates for patients with SAH were high,
these patients were more likely to be discharged home

compared to those with IS or ICH regardless of whether

they received mechanical ventilation. There are several
possible explanations for this divergent finding that is

dissimilar from Mayer et al’s findings that reported 88 %

in-hospital mortality rate for mechanically ventilated
patients with SAH [1]. One possible explanation is that

mechanical ventilation improves outcomes by facilitating

current therapeutics for patients with SAH, for example, by
enabling aneurysm securement and aggressive volume

resuscitation. Another explanation is that the events leading

up to mechanical ventilation in patients with SAH, such as
acute hydrocephalus may be reversible compared to

physiological processes that underlie IS and ICH. Despite

the variability in outcome, rates of tracheostomy for ICH
and SAH patients were similar to IS patients. This simi-

larity may suggest that other unmeasured variables such as

the expectations of the patient or their surrogates may
significantly contribute to the decision to undergo

tracheostomy.

Strengths of this study include a large and diverse
sample of patients from three states that represent

approximately 25 % of the US population, thus enabling

population-based inferences of care utilization and practice
trends. There are important limitations of this study that

should be considered. Although the ICD-9-CM codes used

in this study were validated with high accuracy, the lack of
clinical details such as stroke severity, cause of death, and

long-term functional outcomes limits understanding of the

relationships between the variables that were studied. For

Fig. 1 In-hospital mortality rates stratified by mechanical ventilation
status and stroke subtype
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AVC et ventilation mécanique invasive
Impact du motif d’intubation

1-year mortality for patients requiring mechanical venti-
lation, 37–87 %, with no clear evidence of improvement
over time [13–18]. Furthermore, severe disability was
observed in 20–45 % of survivors. In this discussion on the
benefit of mechanical ventilation for the outcome of AIS,
the reason why mechanical ventilation was initiated might
be important. Unfortunately, this was only assessed in four
of these studies (Fig. 1) [13–16]. Although the population
samples included in the latter studies were small, these data
suggest that those patients intubated and ventilated for
coma or neurologic deterioration may not benefit from
mechanical ventilation.

The lack of data on the outcome benefit of specific ther-
apeutic interventions to improve the outcome of the majority
of patients suffering from AIS certainly does not imply that
physicians should adopt a fatalistic approach when manag-
ing these patients. A number of well-conducted clinical trials
have demonstrated that the mortality and functional recovery
of patients following a stroke are significantly improved
when these patients are cared for in a specialized stroke unit
as compared to a general medical ward [19, 20]. These units
provide specialized nursing care and a well-organized mul-
tidisciplinary rehabilitation program. Stroke unit care
reduces the medical complications in these patients and
allows for earlier and more intense rehabilitation.

In contrast to this, specific stroke ICUs were aban-
doned in the 1970s after it was demonstrated that such

units had very little impact on the outcome of patients
following a stroke. Nevertheless, a proportion of patients
who suffer from stroke may benefit from admission to the
ICU. Endotracheal intubation and mechanical ventilation
should be reserved for patients with reversible respiratory
failure who are likely to have a good prognosis for a
functional recovery, e.g. in the treatment and prevention
of aspiration pneumonia due to temporal loss of bulbar
function, occurring in 37–78 % of stroke patients [21].
Large MCA strokes who may require decompressive
craniectomy, regardless of their age [3, 4], and space-
occupying cerebellar infarctions accessible to a prompt
surgical decompression [22] are a clear indication for ICU
admission. In some cases, the management of blood
pressure, or seizures, might necessitate an ICU admission.

Further research should focus on the use of validated
stroke severity scoring systems such as the NIH Stroke
Scale (NIHSS) or the Triage Stroke Panel (MMX), taking
into account the initial clinical evolution of these patients
[23], to identify those patients who will benefit from ICU
referral. It is clear that aggressive medical measures in
deeply comatose patients, with a low probability of a
favourable outcome are a form of non-beneficial care, which
will only increase the burden on patients, families and the
health-care system. The paradigm of ‘‘less may be more’’
would appear to be appropriate for these patients [24].
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Patients admis en réanimation
Facteurs pronostiques

Facteurs pronostiques 
généraux

• Age
• GCS, NIHSS
• Ventilation mécanique
• SAPS 2 / APACHE 2

AVC ischémiques
• Sylvien malin
• Localisation cérébelleuse avec troubles de la 

vigilance / hydrocéphalie
• Occlusion du tronc basilaire et coma

AVC hémorragiques
• Localisation pontique ou mésencéphalique
• Hématome cérébelleux avec hydrocéphalie

+

+



Patients admis en réanimation
Facteurs pronostiques

L’opportunité d’une indication chirurgicale ou de neuroradiologie 
interventionnelle peut modifier le pronostic

AVC ischémique
• Thrombectomie
• Thrombolyse IV/IS
• Craniectomie de décompression

AVC hémorragique
• Hématome cérébelleux avec trouble de vigilance / Hydrocéphalie
• Certains hématome supratentoriels avec trouble de la vigilance profonds
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Combined Intravenous Thrombolysis and Thrombectomy
vs Thrombectomy Alone for Acute Ischemic Stroke
A Pooled Analysis of the SWIFT and STAR Studies
Jonathan M. Coutinho, MD; David S. Liebeskind, MD; Lee-Anne Slater, MD; Raul G. Nogueira, MD;
Wayne Clark, MD; Antoni Dávalos, MD; Alain Bonafé, MD; Reza Jahan, MD; Urs Fischer, MD;
Jan Gralla, MD; Jeffrey L. Saver, MD; Vitor M. Pereira, MD

IMPORTANCE Mechanical thrombectomy (MT) improves clinical outcomes in patients with
acute ischemic stroke (AIS) caused by a large vessel occlusion. However, it is not known
whether intravenous thrombolysis (IVT) is of added benefit in patients undergoing MT.

OBJECTIVE To examine whether treatment with IVT before MT with a stent retriever is
beneficial in patients undergoing MT.

DESIGN, SETTING, AND PARTICIPANTS This post hoc analysis used data from 291 patients
treated with MT included in 2 large, multicenter, prospective clinical trials that evaluated MT
for AIS (Solitaire With the Intention for Thrombectomy performed from January 1, 2010,
through December 31, 2011, and Solitaire Flow Restoration Thrombectomy for Acute
Revascularization from January 1, 2010, through December 31, 2012). An independent core
laboratory scored the radiologic outcomes in each trial.

INTERVENTIONS Patients were treated with IVT with tissue plasminogen activator followed
by MT (IVT and MT group) with the use of a stent retriever or MT with a stent retriever alone
(MT group).

MAIN OUTCOMES AND MEASURES Successful reperfusion, functional independence (modified
Rankin Scale score of 0-2) and mortality at 90 days, symptomatic intracranial hemorrhage,
emboli to new territory, and vasospasm were compared.

RESULTS Of 291 patients included in the analysis, 160 (55.0%) underwent IVT and MT (mean
[SD] age, 67 [13] years; 97 female [60.6%]), and 131 (45.0%) underwent MT alone (mean [SD]
age, 69 [12] years; 71 [55.7%] female). Median Alberta Stroke Program Early CT Score at
baseline was lower in the IVT and MT group (8 vs 9, P = .04). There was no statistically
significant difference in the duration from symptom onset to groin puncture (254 minutes for
the IVT and MT group vs 262 minutes for the MT group, P = .10). The number of passes, rate
of successful reperfusion, functional independence at 90 days, mortality at 90 days, and
emboli to new territory were also similar among groups. Symptomatic intracranial
hemorrhage (1% vs 4%) and parenchymal hemorrhages type 1 (1% vs 3%) or type 2 (1% vs
2%) did not differ significantly (P = .25). Vasospasm occurred more often in patients who
received IVT and MT vs MT alone (27% vs 14%, P = .006). In multivariate analysis, no
statistically significant association was observed between IVT and MT vs MT alone for any of
the outcomes.

CONCLUSIONS AND RELEVANCE The results indicate that treatment of patients experiencing
AIS due to a large vessel occlusion with IVT before MT does not appear to provide a clinical
benefit over MT alone. A randomized clinical trial seems warranted.

TRIAL REGISTRATION clinicaltrials.gov Identifiers: NCT01054560 and NCT01327989

JAMA Neurol. doi:10.1001/jamaneurol.2016.5374
Published online January 9, 2017.
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Effect of Endovascular Contact Aspiration vs Stent Retriever
on Revascularization in Patients With Acute Ischemic Stroke
and Large Vessel Occlusion
The ASTER Randomized Clinical Trial
Bertrand Lapergue, MD, PhD; Raphael Blanc, MD, MSc; Benjamin Gory, MD, PhD; Julien Labreuche, BST; Alain Duhamel, PhD; Gautier Marnat, MD;
Suzana Saleme, MD; Vincent Costalat, MD, PhD; Serge Bracard, MD; Hubert Desal, MD, PhD; Mikael Mazighi, MD, PhD; Arturo Consoli, MD;
Michel Piotin, MD, PhD; for the ASTER Trial Investigators

IMPORTANCE The benefits of endovascular revascularization using the contact aspiration
technique vs the stent retriever technique in patients with acute ischemic stroke remain
uncertain because of lack of evidence from randomized trials.

OBJECTIVE To compare efficacy and adverse events using the contact aspiration technique vs
the standard stent retriever technique as a first-line endovascular treatment for successful
revascularization among patients with acute ischemic stroke and large vessel occlusion.

DESIGN, SETTING, AND PARTICIPANTS The Contact Aspiration vs Stent Retriever for Successful
Revascularization (ASTER) study was a randomized, open-label, blinded end-point clinical
trial conducted in 8 comprehensive stroke centers in France (October 2015-October 2016).
Patients who presented with acute ischemic stroke and a large vessel occlusion in the anterior
circulation within 6 hours of symptom onset were included.

INTERVENTIONS Patients were randomly assigned to first-line contact aspiration (n = 192) or
first-line stent retriever (n = 189) immediately prior to mechanical thrombectomy.

MAIN OUTCOMES AND MEASURES The primary outcome was the proportion of patients with
successful revascularization defined as a modified Thrombolysis in Cerebral Infarction score
of 2b or 3 at the end of all endovascular procedures. Secondary outcomes included degree of
disability assessed by overall distribution of the modified Rankin Scale (mRS) score at 90
days, change in National Institutes of Health Stroke Scale (NIHSS) score at 24 hours, all-cause
mortality at 90 days, and procedure-related serious adverse events.

RESULTS Among 381 patients randomized (mean age, 69.9 years; 174 women [45.7%]), 363
(95.3%) completed the trial. Median time from symptom onset to arterial puncture was 227
minutes (interquartile range, 180-280 minutes). For the primary outcome, the proportion of
patients with successful revascularization was 85.4% (n = 164) in the contact aspiration
group vs 83.1% (n = 157) in the stent retriever group (odds ratio, 1.20 [95% CI, 0.68-2.10];
P = .53; difference, 2.4% [95% CI, −5.4% to 9.7%]). For the clinical efficacy outcomes (change
in NIHSS score at 24 hours, mRS score at 90 days) and adverse events, there were no
significant differences between groups.

CONCLUSIONS AND RELEVANCE Among patients with ischemic stroke in the anterior
circulation undergoing thrombectomy, first-line thrombectomy with contact aspiration
compared with stent retriever did not result in an increased successful revascularization rate
at the end of the procedure.

TRIAL REGISTRATION clinicaltrials.gov Identifier: NCT02523261

JAMA. 2017;318(5):443-452. doi:10.1001/jama.2017.9644
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BACKGROUND
The effect of endovascular thrombectomy that is performed more than 6 hours after 
the onset of ischemic stroke is uncertain. Patients with a clinical deficit that is dispro-
portionately severe relative to the infarct volume may benefit from late thrombectomy.
METHODS
We enrolled patients with occlusion of the intracranial internal carotid artery or 
proximal middle cerebral artery who had last been known to be well 6 to 24 hours 
earlier and who had a mismatch between the severity of the clinical deficit and the 
infarct volume, with mismatch criteria defined according to age (<80 years or ≥80 
years). Patients were randomly assigned to thrombectomy plus standard care (the 
thrombectomy group) or to standard care alone (the control group). The coprimary 
end points were the mean score for disability on the utility-weighted modified Rankin 
scale (which ranges from 0 [death] to 10 [no symptoms or disability]) and the rate of 
functional independence (a score of 0, 1, or 2 on the modified Rankin scale, which 
ranges from 0 to 6, with higher scores indicating more severe disability) at 90 days.
RESULTS
A total of 206 patients were enrolled; 107 were assigned to the thrombectomy group 
and 99 to the control group. At 31 months, enrollment in the trial was stopped because 
of the results of a prespecified interim analysis. The mean score on the utility-weight-
ed modified Rankin scale at 90 days was 5.5 in the thrombectomy group as compared 
with 3.4 in the control group (adjusted difference [Bayesian analysis], 2.0 points; 95% 
credible interval, 1.1 to 3.0; posterior probability of superiority, >0.999), and the rate 
of functional independence at 90 days was 49% in the thrombectomy group as com-
pared with 13% in the control group (adjusted difference, 33 percentage points; 95% 
credible interval, 24 to 44; posterior probability of superiority, >0.999). The rate of 
symptomatic intracranial hemorrhage did not differ significantly between the two 
groups (6% in the thrombectomy group and 3% in the control group, P = 0.50), nor did 
90-day mortality (19% and 18%, respectively; P = 1.00).
CONCLUSIONS
Among patients with acute stroke who had last been known to be well 6 to 24 hours 
earlier and who had a mismatch between clinical deficit and infarct, outcomes for 
disability at 90 days were better with thrombectomy plus standard care than with 
standard care alone. (Funded by Stryker Neurovascular; DAWN ClinicalTrials.gov 
number, NCT02142283.)
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BACKGROUND
Thrombectomy is currently recommended for eligible patients with stroke who are 
treated within 6 hours after the onset of symptoms.

METHODS
We conducted a multicenter, randomized, open-label trial, with blinded outcome 
assessment, of thrombectomy in patients 6 to 16 hours after they were last known 
to be well and who had remaining ischemic brain tissue that was not yet infarcted. 
Patients with proximal middle-cerebral-artery or internal-carotid-artery occlusion, 
an initial infarct size of less than 70 ml, and a ratio of the volume of ischemic 
tissue on perfusion imaging to infarct volume of 1.8 or more were randomly as-
signed to endovascular therapy (thrombectomy) plus standard medical therapy 
(endovascular-therapy group) or standard medical therapy alone (medical-therapy 
group). The primary outcome was the ordinal score on the modified Rankin scale 
(range, 0 to 6, with higher scores indicating greater disability) at day 90.

RESULTS
The trial was conducted at 38 U.S. centers and terminated early for efficacy after 
182 patients had undergone randomization (92 to the endovascular-therapy group 
and 90 to the medical-therapy group). Endovascular therapy plus medical therapy, 
as compared with medical therapy alone, was associated with a favorable shift in 
the distribution of functional outcomes on the modified Rankin scale at 90 days 
(odds ratio, 2.77; P<0.001) and a higher percentage of patients who were function-
ally independent, defined as a score on the modified Rankin scale of 0 to 2 (45% 
vs. 17%, P<0.001). The 90-day mortality rate was 14% in the endovascular-therapy 
group and 26% in the medical-therapy group (P = 0.05), and there was no signifi-
cant between-group difference in the frequency of symptomatic intracranial hemor-
rhage (7% and 4%, respectively; P = 0.75) or of serious adverse events (43% and 
53%, respectively; P = 0.18).

CONCLUSIONS
Endovascular thrombectomy for ischemic stroke 6 to 16 hours after a patient was 
last known to be well plus standard medical therapy resulted in better functional 
outcomes than standard medical therapy alone among patients with proximal 
middle-cerebral-artery or internal-carotid-artery occlusion and a region of tissue 
that was ischemic but not yet infarcted. (Funded by the National Institute of Neu-
rological Disorders and Stroke; DEFUSE 3 ClinicalTrials.gov number, NCT02586415.)
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BACKGROUND
Intravenous infusion of alteplase is used for thrombolysis before endovascular thrombec-
tomy for ischemic stroke. Tenecteplase, which is more fibrin-specific and has longer activ-
ity than alteplase, is given as a bolus and may increase the incidence of vascular reperfusion.

METHODS
We randomly assigned patients with ischemic stroke who had occlusion of the internal 
carotid, basilar, or middle cerebral artery and who were eligible to undergo thrombec-
tomy to receive tenecteplase (at a dose of 0.25 mg per kilogram of body weight; maximum 
dose, 25 mg) or alteplase (at a dose of 0.9 mg per kilogram; maximum dose, 90 mg) 
within 4.5 hours after symptom onset. The primary outcome was reperfusion of greater 
than 50% of the involved ischemic territory or an absence of retrievable thrombus at the 
time of the initial angiographic assessment. Noninferiority of tenecteplase was tested, 
followed by superiority. Secondary outcomes included the modified Rankin scale score 
(on a scale from 0 [no neurologic deficit] to 6 [death]) at 90 days. Safety outcomes were 
death and symptomatic intracerebral hemorrhage.

RESULTS
Of 202 patients enrolled, 101 were assigned to receive tenecteplase and 101 to receive 
alteplase. The primary outcome occurred in 22% of the patients treated with tenecteplase 
versus 10% of those treated with alteplase (incidence difference, 12 percentage points; 
95% confidence interval [CI], 2 to 21; incidence ratio, 2.2; 95% CI, 1.1 to 4.4; P = 0.002 
for noninferiority; P = 0.03 for superiority). Tenecteplase resulted in a better 90-day func-
tional outcome than alteplase (median modified Rankin scale score, 2 vs. 3; common 
odds ratio, 1.7; 95% CI, 1.0 to 2.8; P = 0.04). Symptomatic intracerebral hemorrhage oc-
curred in 1% of the patients in each group.

CONCLUSIONS
Tenecteplase before thrombectomy was associated with a higher incidence of reperfusion 
and better functional outcome than alteplase among patients with ischemic stroke treated 
within 4.5 hours after symptom onset. (Funded by the National Health and Medical Research 
Council of Australia and others; EXTEND-IA TNK ClinicalTrials.gov number, NCT02388061.)
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IMPORTANCE A lower dose of intravenous alteplase appears to be a safer treatment option
than the standard dose, reducing the risk of symptomatic intracerebral hemorrhage. There is
uncertainty, however, over how this effect translates into an overall clinical benefit for
patients with acute ischemic stroke (AIS).

OBJECTIVE To assess whether older, Asian, or severely affected patients with AIS who are
considered at high risk of thrombolysis may benefit more from low-dose rather than
standard-dose alteplase treatment.

DESIGN, SETTING, AND PARTICIPANTS ThisstudyisaprespecifiedsecondaryanalysisoftheEnhanced
Control of Hypertension and Thrombolysis Stroke Study (ENCHANTED), an international,
randomized, open-label, blinded, end-point clinical trial of low-dose vs standard-dose intravenous
alteplase for patients with AIS. From March 1, 2012, to August 31, 2015, a total of 3310 patients who
had a clinical diagnosis of AIS as confirmed by brain imaging and who fulfilled the local criteria for
thrombolysis treatment were included in the alteplase-dose arms. Patients were randomly assigned
to receive low-dose (0.6 mg/kg; 15% as bolus and 85% as infusion over 1 hour) or standard-dose
(0.9 mg/kg; 10% as bolus and 90% as infusion over 1 hour) alteplase. Of the 3310 randomized
patients, 13 patients were excluded for missing consent, mistaken randomization, and duplicate
randomization numbers. This secondary analysis was conducted between May 1, 2016, and
April 28, 2017.

MAIN OUTCOMES AND MEASURES The primary end point was a poor outcome defined by the
combination of death and any disability as scored by the modified Rankin Scale (scores range
from 2 to 6, with the highest score indicating death) at 90 days.

RESULTS Ofthe3297patientsincludedintheanalysis,1248(37.9%)werewomen,andthemean(SD)
age was 67 (13) years. No significant differences in the treatment effects were observed between
low- and standard-dose alteplase for poor outcomes (death or disability) by age, ethnicity, or
severity (all P > .37 for interaction). Similarly, the treatment effects of low- vs standard-dose alteplase
on function outcome (ordinal shift of the modified Rankin Scale) in Asians (odds ratio, 1.05; 95% CI,
0.90-1.22) was consistent with non-Asians (odds ratio, 0.93; 95% CI, 0.76-1.14) (P = .32 for
interaction). There were generally consistent reductions in rates of symptomatic intracerebral
hemorrhage with low-dose alteplase, although this reduction was not statistically significant by
age, ethnicity, or severity.

CONCLUSIONS AND RELEVANCE This analysis found that the effects of low-dose alteplase
were not clearly superior to the effects of standard-dose alteplase on death or disability in key
demographic subgroups of patients with AIS. Further investigation is required to identify
patients with AIS who may benefit from low-dose alteplase.
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Background
In patients with acute ischemic stroke caused by a proximal intracranial arterial 
occlusion, intraarterial treatment is highly effective for emergency revasculariza-
tion. However, proof of a beneficial effect on functional outcome is lacking.
Methods
We randomly assigned eligible patients to either intraarterial treatment plus usual 
care or usual care alone. Eligible patients had a proximal arterial occlusion in the 
anterior cerebral circulation that was confirmed on vessel imaging and that could 
be treated intraarterially within 6 hours after symptom onset. The primary out-
come was the modified Rankin scale score at 90 days; this categorical scale mea-
sures functional outcome, with scores ranging from 0 (no symptoms) to 6 (death). 
The treatment effect was estimated with ordinal logistic regression as a common 
odds ratio, adjusted for prespecified prognostic factors. The adjusted common odds 
ratio measured the likelihood that intraarterial treatment would lead to lower mod-
ified Rankin scores, as compared with usual care alone (shift analysis).
Results
We enrolled 500 patients at 16 medical centers in the Netherlands (233 assigned to in-
traarterial treatment and 267 to usual care alone). The mean age was 65 years (range, 
23 to 96), and 445 patients (89.0%) were treated with intravenous alteplase before ran-
domization. Retrievable stents were used in 190 of the 233 patients (81.5%) assigned to 
intraarterial treatment. The adjusted common odds ratio was 1.67 (95% confidence 
interval [CI], 1.21 to 2.30). There was an absolute difference of 13.5 percentage points 
(95% CI, 5.9 to 21.2) in the rate of functional independence (modified Rankin score, 
0 to 2) in favor of the intervention (32.6% vs. 19.1%). There were no significant differ-
ences in mortality or the occurrence of symptomatic intracerebral hemorrhage.
Conclusions
In patients with acute ischemic stroke caused by a proximal intracranial occlusion 
of the anterior circulation, intraarterial treatment administered within 6 hours af-
ter stroke onset was effective and safe. (Funded by the Dutch Heart Foundation and 
others; MR CLEAN Netherlands Trial Registry number, NTR1804, and Current 
Controlled Trials number, ISRCTN10888758.)
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• 509 516 ICH patients
• USA 2002-2011

• Taux d’infection nosocomiale
• 23.1%

• Impact
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To account for the lack of ICH severity variables in the

NIS database, we performed similar regression analyses in
the following four subgroups selected a priori: high-volume

centers, patients undergoing mechanical ventilation

>96 h, ICH requiring ventriculostomy, and patients with
Charlson comorbidity index scores >3. The rationale of

this analysis was to select subgroups with presumed high

ICH severity so that the independent effect of infections
could be estimated. Sampling weights were applied as

indicated by the NIS [20]. All analyses were two-tailed and
were performed using STATA! version 14 (StataCorp LP,

College Station, TX, USA) with statistical significance set

at p value <0.05.

Results

A total of 619,166 nontraumatic ICH admissions were

recorded from 2002 to 2011 of whom 109,650 were
excluded due to early death (<48 h) or implementation of

palliative care. Infections occurred in 117,636 patients

(23.1 %). Pneumonia was the most common nosocomial
infection (78,515 cases, 15.4 %), followed by UTI (40,018

cases, 7.9 %), sepsis (18,243 cases, 3.6 %), and meningitis

(1558 cases, 0.3 %). It is important to note that the sum
total of individual infections (138,334) exceeds the actual

number of patients with nosocomial infections. This is

because some patients had more than one infection during
their hospital stay. Rates of post-ICH infections gradually

increased from 18.7 % in 2002–2003 to 24.1 % in

2010–2011 (Fig. 1).
Patients with infections were older (p < 0.001), pre-

dominantly female (56.9 % vs. 47.9 %, p < 0.001), and

more often black (15.0 % vs. 13.4 %, p < 0.001)
(Table 1). Among hospital characteristics, urban hospital

location, teaching status, and high ICH case volume were

associated with higher rates of infection. Nosocomial

infections were also more common in ICH patients with

high Charlson comorbidity scores (p < 0.001) and dia-
betes mellitus (p < 0.001). Similarly, patients with

nosocomial infection also had higher rates of hydro-

cephalus (13.4 vs. 5.0 %, p < 0.001) and mechanical
ventilation (24.9 vs. 6.7 %, p < 0.001) compared to those

without infections (Table 2). Nosocomial infections were

associated with longer hospital stay (11 vs. 5 days,
p < 0.001) and a more than twofold higher cost of care

(<0.001).
In the logistic regression models adjusted for confounders

(Table 3), the presence of any infection was associated with

significantly higher odds of in-hospital mortality [odds ratio
(OR) 2.11, 95 % CI 2.08–2.14] and CSF shunt placement

(OR 2.19, 95 % CI 2.06–2.33) and lower odds of home

discharge (OR 0.49, 95 % CI 0.47–0.51). Similar results
were obtained in the subgroup analyses of high-volume

centers, patients undergoing mechanical ventilation >96 h,

ICH requiring ventriculostomy, and patients with Charlson
comorbidity index scores > 3 (supplemental table I). We

subsequently performed subgroup analyses studying the

relationship between individual infections and ICH out-
comes (Table 4). For this analysis, we considered only ICH

patients with the specific infection in question and compared

them with patients without any infection (i.e., patients with
more than one infection were excluded from the analysis to

avoid being confounded from other infections). Pneumonia,

UTI, sepsis, and meningitis were associated with worse
primary and secondary outcomes. We subsequently per-

formed additional regression analyses to assess the

relationship between neurosurgical procedures (ventricu-
lostomy, craniectomy, craniotomy) and nosocomial

infections (supplemental table II). In the adjusted multi-

variable analysis, all three neurosurgical procedures were
independently associated with infections; however, only

ventriculostomy and craniectomy were independently asso-

ciated with meningitis.

Discussion

In a large, heterogeneous, nationally representative cohort

of ICH patients, nosocomial infections were associated
with higher mortality and lower home discharge. Similar

results were observed with individual infections. Patients

with infections also had longer length of hospital stay and
higher hospital costs. The rate of nosocomial infections

after ICH appeared to have increased marginally over the

last decade, which may reflect a reporting bias due to
greater surveillance of reportable nosocomial infections

over time.

The incidence of nosocomial infections in our study
was 23 %, which is lower than previously reported rates.Fig. 1 Temporal trends in infection rates. UTI urinary tract infection
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also associated with infections. This may reflect ICH

severity factors, which also increase risk for infection. Also
noteworthy is the predominance of infection in black

patients in our analysis, which has been highlighted in prior

studies and attributed to low white blood cell counts and a
subsequent higher risk of immunodepression [4].

The results of this study should be interpreted with

caution due to inherent limitations of administrative data-
bases, which meant that we lacked well-validated ICH

severity measures such as the Glasgow Coma Scale score

or ICH volume and location. Second, errors due to mis-
classification are also possible; however, the ICD-9-CM

code 431 is validated to have high positive predictive value

for diagnosing primary ICH from administrative datasets
[9, 24]. Similarly, the accuracies of the codes for pneu-

monia, UTI, sepsis, and meningitis are also considered high

and have been used in multiple studies from the NIS and
other administrative datasets [25, 26]. Moreover, random

Table 2 Comorbidities, complications, and procedures performed on patients with intracerebral hemorrhage

Comorbidities Any infection n = 117,636 (23.1 %) No infection n = 391,880 (76.9 %) p value

Modified Charlson comorbidity
index

<0.001

0–1 79,249 (68.0) 276,205 (71.3)

2 27,727 (23.8) 81,707 (21.1)

C3 9567 (8.2) 29,508 (7.6)

Hypertension 87,470 (75.1) 300,389 (77.5) <0.001

Diabetes mellitus 26,014 (22.3) 80,743 (20.8) <0.001

Hyperlipidemia 23,253 (19.8) 99,900 (25.5) <0.001

Smoking 8085 (6.9) 39,142 (10.0) <0.001

Alcohol use 7261 (6.1) 22,604 (5.8) 0.756

Anticoagulant use 5417 (4.6) 23,862 (6.1) <0.001

Complications

Hydrocephalus 15,736 (13.4) 19,562 (5.0) <0.001

Venous thromboembolism 4879 (4.1) 4942 (1.3) <0.001

Procedures

Craniotomy 1810 (1.5) 3124 (0.8) <0.001

Craniectomy 309 (0.3) 767 (0.2) 0.450

Mechanical ventilation 29,293 (24.9) 26,090 (6.7) <0.001

Tracheostomy 1939 (1.6) 911 (0.2) <0.001

Gastrostomy 28,893 (24.6) 24,028 (6.1) <0.001

Resource utilization measures

Median length of stay (days, IQR) 11 (6–20) 5 (3–8) <0.001

Median cost of care (USD, IQR) 23,721 (11,665–51,098) 10,340 (6203–18,603) <0.001

IQR inter quartile range

Table 3 Logistic regression models showing the effect of nosocomial infections on binary intracerebral hemorrhage outcomes

Outcomes Intracerebral hemorrhage patients

Any infection n = 117,636 (23.1 %) No infection n = 391,880 (76.9 %) Adjusted OR (95 % CI) p value

In-hospital mortality 22,350 (19.0) 65,647 (16.8) 2.11 (2.08–2.14) <0.001

Home discharge/self-care 12,321 (10.5) 110,146 (28.1) 0.49 (0.47–0.51) <0.001

Permanent CSF shunt 2761 (2.3) 2100 (0.5) 2.19 (2.06–2.33) <0.001

Models adjusted for age, sex, race, hospital teaching status, ICH case volume, Charlson comorbidity index, hypertension, diabetes mellitus,
hyperlipidemia, smoking, anticoagulant use, seizures, hydrocephalus, craniectomy, and mechanical ventilation

p value < 0.05 was considered significant

CI confidence interval, CSF cerebrospinal fluid, OR odds ratio
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70 survivants d’une réanimation post AVC
Pronostic fonctionnel à 14 mois selon la survenue d’une pneumonie
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Hilker, Stroke 2003



Facteurs pronostiques non liés 
à la réanimation

Facteurs 
pronostiques liés à 

l’admission en 
réanimation

Facteurs 
pronostiques liés à 

l’évolution en 
réanimation

Pronostic 
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Décès

Survie
Séquelles +++
Qualité de vie

Patients
Age
Comorbidités
Dépendance pré-AVC
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Directives anticipées

Type AVC
Hémorragique / isch
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Thrombectomie
Thrombolyse
Craniectomie
Arterioembolisation
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ICH / Spot sign Evolutivité AVC

Sylvien malin
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Transf. hémorragique
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LTA / ATA
Pour qui, quand?

Hemphill , Stroke 2015

Avant l’admission en réanimation
• Pronostication multimodale, multidisciplinaire, pas de recette miracle

• Projet de soin : au delà de la survie, le pronostic fonctionnel

• Directives anticipées, interrogatoire famille ++

• Hormis les situations caricaturales, incertitude ++ : prudence sur LATA initiales

• Le doute doit bénéficier au patient

• Guidelines US AVC hémorragique : pas de LATA avant 48h de prise en charge

Question du potentiel passage en mort encéphalique et du PMO



LTA / ATA
Pièges pronostiques et considérations éthiques

Prudence concernant les scores pronostiques

• « Vieux » scores, évolution des thérapeutiques non prise en compte

• Critères de jugement variables dans les études, petits effectifs

• Pas de prise en compte des LATA, prophétie auto-réalisatrice (hémorragique )

Prédiction du handicap à la phase aigue d’un AVC grave

• Scores pronostiques peu performants

• Quelle définition d’un handicap léger/modéré/sévère?

• Evolutivité au cours du temps --> élément clé non disponible

Relation handicap – qualité de vie : une vaste question

• Handicap perçu / handicap vécu : « Disability paradox »

• Méfiez vous de vos propres croyances et projections!!



Cas clinique 1

• TDM cérébral à l’admission

AVC sylvien malin gauche



Cas clinique 1
• Patiente récusée de la craniectomie de décompression
• Age, délai > 48h, GCS à la PEC

• TDM de contrôle à H24



Cas clinique 1

• Evolution
• Passage en EME
• Refus PMO
• ETO : thrombus intraventriculaire gauche sur CMD

• Méta analyse de 3 RCT, 93 patients

Articles
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the treatment groups with the Mann-Whitney U test. To 
assess the eff ect of surgical treatment absolute risk 
reductions (ARRs), odds ratios (ORs), and 95% CIs 
were calculated for the specifi ed outcomes in each trial 
and then pooled by the Mantel-Haenszel method. 
Heterogeneity of ARRs and ORs between trials was 
determined by the Breslow-Day test. The eff ect of 
baseline diff erences between the treatment groups was 
assessed by the comparison of crude and adjusted ORs. 
Data were also analysed in a cumulative logit model.20 
These ORs represent the odds of obtaining higher 
rather than lower mRS scores after surgical treatment 
compared with conservative treatment. Subgroup 
analyses were undertaken according to age 

(dichotomised at 50 years), timing of randomisation 
(dichotomised at 24 h), and presence of aphasia. 
Analyses were done on an intention-to-treat basis. The 
SPSS software package was used for all analyses. The 
criterion for statistical signifi cance was set at α=0·05.

Role of the funding source
The funding bodies of the individual trials had no role 
in study design, data collection, data analysis, data 
interpretation, or writing of the report. The 
corresponding author had full access to all the data in 
the study and had fi nal responsibility for the decision to 
submit for publication.

Results
All patients randomised in DECIMAL (38 patients) and 
DESTINY (32 patients) and 23 patients randomised in 
HAMLET were eligible for the pooled analysis. From 
HAMLET, 34 of a total of 57 patients were excluded 
because they were randomised after 45 h from stroke 
onset or were included after Nov 1, 2005. For all other 
patients there were no missing data on primary or 
secondary outcome measures. Thus, 93 patients were 
included, of whom 51 were randomised to 
decompressive surgery and 42 to conservative 
treatment. There was one crossover in DESTINY from 
conservative treatment to decompressive surgery. There 
were no crossovers in the other trials. The primary 
outcome measure for two patients from DESTINY was 
assessed at 10 months.

Treatment groups within the individual trials had 
broadly similar baseline characteristics (table). There 
were two minor diff erences: in DESTINY, the 
conservatively treated group had a higher NIHSS score 
than the surgically treated group, and in DECIMAL, 
mean systolic blood pressure was higher in the 
conservatively treated group than in the surgically 
treated group. There were baseline diff erences between 
the three trials. Time to randomisation in DESTINY 
and HAMLET was signifi cantly longer than in 
DECIMAL; time to randomisation in HAMLET was 
also longer than in DESTINY. NIHSS scores in 
DESTINY and DECIMAL were lower than in HAMLET. 
Body temperature was lower in DESTINY and 
DECIMAL than in HAMLET. History of transient 
ischaemic attack or stroke was more common in 
HAMLET than in DESTINY, and a history of ischaemic 
heart disease was more common in DESTINY than in 
DECIMAL. In all trials combined, 25 (60%) of the 
conservatively treated patients and 28 (55%) of the 
surgically treated patients had aphasia.

Figure 1 shows the distributions of the scores on the 
mRS after 12 months according to randomised 
treatment. Distribution of the scores on the mRS 
between the two treatment groups diff ered signifi cantly 
(p<0·001). Signifi cantly fewer patients had an 
unfavourable outcome, defi ned as an mRS score of 5 or 

Conservative
treatment

Surgery

2%
(1/42)

19%
(8/42)

2%
(1/42)

5%
(2/42)

71%
(30/42)

14%
(7/51)

29%
(15/51)

31%
(16/51)

4%
(2/51)

22%
(11/51)

DeathMRS=2 MRS=3 MRS=4 MRS=5

Figure 1: Distributions of the scores on the mRS and death after 12 months for patients treated with or 
without decompressive surgery

mRS>4 at 12 months
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the treatment groups with the Mann-Whitney U test. To 
assess the eff ect of surgical treatment absolute risk 
reductions (ARRs), odds ratios (ORs), and 95% CIs 
were calculated for the specifi ed outcomes in each trial 
and then pooled by the Mantel-Haenszel method. 
Heterogeneity of ARRs and ORs between trials was 
determined by the Breslow-Day test. The eff ect of 
baseline diff erences between the treatment groups was 
assessed by the comparison of crude and adjusted ORs. 
Data were also analysed in a cumulative logit model.20 
These ORs represent the odds of obtaining higher 
rather than lower mRS scores after surgical treatment 
compared with conservative treatment. Subgroup 
analyses were undertaken according to age 

(dichotomised at 50 years), timing of randomisation 
(dichotomised at 24 h), and presence of aphasia. 
Analyses were done on an intention-to-treat basis. The 
SPSS software package was used for all analyses. The 
criterion for statistical signifi cance was set at α=0·05.

Role of the funding source
The funding bodies of the individual trials had no role 
in study design, data collection, data analysis, data 
interpretation, or writing of the report. The 
corresponding author had full access to all the data in 
the study and had fi nal responsibility for the decision to 
submit for publication.

Results
All patients randomised in DECIMAL (38 patients) and 
DESTINY (32 patients) and 23 patients randomised in 
HAMLET were eligible for the pooled analysis. From 
HAMLET, 34 of a total of 57 patients were excluded 
because they were randomised after 45 h from stroke 
onset or were included after Nov 1, 2005. For all other 
patients there were no missing data on primary or 
secondary outcome measures. Thus, 93 patients were 
included, of whom 51 were randomised to 
decompressive surgery and 42 to conservative 
treatment. There was one crossover in DESTINY from 
conservative treatment to decompressive surgery. There 
were no crossovers in the other trials. The primary 
outcome measure for two patients from DESTINY was 
assessed at 10 months.

Treatment groups within the individual trials had 
broadly similar baseline characteristics (table). There 
were two minor diff erences: in DESTINY, the 
conservatively treated group had a higher NIHSS score 
than the surgically treated group, and in DECIMAL, 
mean systolic blood pressure was higher in the 
conservatively treated group than in the surgically 
treated group. There were baseline diff erences between 
the three trials. Time to randomisation in DESTINY 
and HAMLET was signifi cantly longer than in 
DECIMAL; time to randomisation in HAMLET was 
also longer than in DESTINY. NIHSS scores in 
DESTINY and DECIMAL were lower than in HAMLET. 
Body temperature was lower in DESTINY and 
DECIMAL than in HAMLET. History of transient 
ischaemic attack or stroke was more common in 
HAMLET than in DESTINY, and a history of ischaemic 
heart disease was more common in DESTINY than in 
DECIMAL. In all trials combined, 25 (60%) of the 
conservatively treated patients and 28 (55%) of the 
surgically treated patients had aphasia.

Figure 1 shows the distributions of the scores on the 
mRS after 12 months according to randomised 
treatment. Distribution of the scores on the mRS 
between the two treatment groups diff ered signifi cantly 
(p<0·001). Signifi cantly fewer patients had an 
unfavourable outcome, defi ned as an mRS score of 5 or 
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the treatment groups with the Mann-Whitney U test. To 
assess the eff ect of surgical treatment absolute risk 
reductions (ARRs), odds ratios (ORs), and 95% CIs 
were calculated for the specifi ed outcomes in each trial 
and then pooled by the Mantel-Haenszel method. 
Heterogeneity of ARRs and ORs between trials was 
determined by the Breslow-Day test. The eff ect of 
baseline diff erences between the treatment groups was 
assessed by the comparison of crude and adjusted ORs. 
Data were also analysed in a cumulative logit model.20 
These ORs represent the odds of obtaining higher 
rather than lower mRS scores after surgical treatment 
compared with conservative treatment. Subgroup 
analyses were undertaken according to age 

(dichotomised at 50 years), timing of randomisation 
(dichotomised at 24 h), and presence of aphasia. 
Analyses were done on an intention-to-treat basis. The 
SPSS software package was used for all analyses. The 
criterion for statistical signifi cance was set at α=0·05.

Role of the funding source
The funding bodies of the individual trials had no role 
in study design, data collection, data analysis, data 
interpretation, or writing of the report. The 
corresponding author had full access to all the data in 
the study and had fi nal responsibility for the decision to 
submit for publication.

Results
All patients randomised in DECIMAL (38 patients) and 
DESTINY (32 patients) and 23 patients randomised in 
HAMLET were eligible for the pooled analysis. From 
HAMLET, 34 of a total of 57 patients were excluded 
because they were randomised after 45 h from stroke 
onset or were included after Nov 1, 2005. For all other 
patients there were no missing data on primary or 
secondary outcome measures. Thus, 93 patients were 
included, of whom 51 were randomised to 
decompressive surgery and 42 to conservative 
treatment. There was one crossover in DESTINY from 
conservative treatment to decompressive surgery. There 
were no crossovers in the other trials. The primary 
outcome measure for two patients from DESTINY was 
assessed at 10 months.

Treatment groups within the individual trials had 
broadly similar baseline characteristics (table). There 
were two minor diff erences: in DESTINY, the 
conservatively treated group had a higher NIHSS score 
than the surgically treated group, and in DECIMAL, 
mean systolic blood pressure was higher in the 
conservatively treated group than in the surgically 
treated group. There were baseline diff erences between 
the three trials. Time to randomisation in DESTINY 
and HAMLET was signifi cantly longer than in 
DECIMAL; time to randomisation in HAMLET was 
also longer than in DESTINY. NIHSS scores in 
DESTINY and DECIMAL were lower than in HAMLET. 
Body temperature was lower in DESTINY and 
DECIMAL than in HAMLET. History of transient 
ischaemic attack or stroke was more common in 
HAMLET than in DESTINY, and a history of ischaemic 
heart disease was more common in DESTINY than in 
DECIMAL. In all trials combined, 25 (60%) of the 
conservatively treated patients and 28 (55%) of the 
surgically treated patients had aphasia.

Figure 1 shows the distributions of the scores on the 
mRS after 12 months according to randomised 
treatment. Distribution of the scores on the mRS 
between the two treatment groups diff ered signifi cantly 
(p<0·001). Signifi cantly fewer patients had an 
unfavourable outcome, defi ned as an mRS score of 5 or 
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the treatment groups with the Mann-Whitney U test. To 
assess the eff ect of surgical treatment absolute risk 
reductions (ARRs), odds ratios (ORs), and 95% CIs 
were calculated for the specifi ed outcomes in each trial 
and then pooled by the Mantel-Haenszel method. 
Heterogeneity of ARRs and ORs between trials was 
determined by the Breslow-Day test. The eff ect of 
baseline diff erences between the treatment groups was 
assessed by the comparison of crude and adjusted ORs. 
Data were also analysed in a cumulative logit model.20 
These ORs represent the odds of obtaining higher 
rather than lower mRS scores after surgical treatment 
compared with conservative treatment. Subgroup 
analyses were undertaken according to age 

(dichotomised at 50 years), timing of randomisation 
(dichotomised at 24 h), and presence of aphasia. 
Analyses were done on an intention-to-treat basis. The 
SPSS software package was used for all analyses. The 
criterion for statistical signifi cance was set at α=0·05.

Role of the funding source
The funding bodies of the individual trials had no role 
in study design, data collection, data analysis, data 
interpretation, or writing of the report. The 
corresponding author had full access to all the data in 
the study and had fi nal responsibility for the decision to 
submit for publication.

Results
All patients randomised in DECIMAL (38 patients) and 
DESTINY (32 patients) and 23 patients randomised in 
HAMLET were eligible for the pooled analysis. From 
HAMLET, 34 of a total of 57 patients were excluded 
because they were randomised after 45 h from stroke 
onset or were included after Nov 1, 2005. For all other 
patients there were no missing data on primary or 
secondary outcome measures. Thus, 93 patients were 
included, of whom 51 were randomised to 
decompressive surgery and 42 to conservative 
treatment. There was one crossover in DESTINY from 
conservative treatment to decompressive surgery. There 
were no crossovers in the other trials. The primary 
outcome measure for two patients from DESTINY was 
assessed at 10 months.

Treatment groups within the individual trials had 
broadly similar baseline characteristics (table). There 
were two minor diff erences: in DESTINY, the 
conservatively treated group had a higher NIHSS score 
than the surgically treated group, and in DECIMAL, 
mean systolic blood pressure was higher in the 
conservatively treated group than in the surgically 
treated group. There were baseline diff erences between 
the three trials. Time to randomisation in DESTINY 
and HAMLET was signifi cantly longer than in 
DECIMAL; time to randomisation in HAMLET was 
also longer than in DESTINY. NIHSS scores in 
DESTINY and DECIMAL were lower than in HAMLET. 
Body temperature was lower in DESTINY and 
DECIMAL than in HAMLET. History of transient 
ischaemic attack or stroke was more common in 
HAMLET than in DESTINY, and a history of ischaemic 
heart disease was more common in DESTINY than in 
DECIMAL. In all trials combined, 25 (60%) of the 
conservatively treated patients and 28 (55%) of the 
surgically treated patients had aphasia.

Figure 1 shows the distributions of the scores on the 
mRS after 12 months according to randomised 
treatment. Distribution of the scores on the mRS 
between the two treatment groups diff ered signifi cantly 
(p<0·001). Signifi cantly fewer patients had an 
unfavourable outcome, defi ned as an mRS score of 5 or 
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Cas clinique 2
• Patient de 61 ans
• HTA, diabète NID, OH chronique
• Consulte au SAU pour troubles de la marche
• GCS 14, vigilance fluctuante, dysarthrie, hémiparésie droite, HLH droite
• NIHSS 9

• TDM crane
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Cas clinique 2
• Calcul score ICH : 

association and were therefore weighted the same in the ICH
Score. IVH and infratentorial ICH origin are dichotomous
variables with points assigned when present. ICH volume was
dichotomized to !30 and !30 cm3. Thirty cubic centimeters
was chosen because it represented a cut point for increased
mortality in the UCSF ICH cohort, is easy to remember, and
is similar to ICH volume cut points used in prior models.13,14
Furthermore, no patient with infratentorial ICH origin in the
UCSF ICH cohort had a hematoma volume !30 cm3.
Additional points were not assigned for larger hematomas
(eg, "60 cm3) because, when tested, this did not improve the
accuracy of the ICH Score and would have represented equal
weighting with the GCS score, which was not justified on the
basis of strength of outcome association in the logistic
regression model.
The ICH Score was an accurate predictor of outcome

assessed as 30-day mortality (Figure). The range of ICH
Scores was 0 to 5, and ICH Scores from the cohort were
distributed among the various categories. Each increase in the
ICH Score was associated with a progressive increase in
30-day mortality (P!0.005 for trend). This was evident in the
entire cohort of ICH patients, as well as when patients were
divided into supratentorial and infratentorial subgroups
(P!0.005 for both subgroups), suggesting that the ICH Score
is an applicable risk stratification tool to all ICH patients, not
just a particular subgroup. No patient with an ICH Score of 0
died, whereas all patients with an ICH Score of 5 died.
Thirty-day mortality rates for patients with ICH Scores of 1,
2, 3, and 4 were 13%, 26%, 72%, and 97%, respectively. No
patient in the UCSF ICH cohort had an ICH Score of 6
because no patient with an infratentorial ICH had a hematoma
volume!30 cm3. However, given that no patient with an ICH
Score of 5 survived, an ICH Score of 6 would be expected to
be associated with a very high risk of mortality.

Discussion
Clinical grading scales play an important role in the evalua-
tion and management of patients with acute neurological
disorders, especially traumatic brain injury and various types
of stroke. Examples of widely used clinical grading scales
include the GCS for traumatic brain injury (and other disor-

ders), the Hunt-Hess and World Federation of Neurological
Surgeons (WFNS) scales for aneurysmal SAH, the National
Institutes of Health Stroke Scale (NIHSS) for ischemic
stroke, and the Spetzler-Martin scale for arteriovenous mal-
formations.21–25 However, despite the common occurrence
and high morbidity of ICH, there remains no widely used
clinical grading scale for ICH.
Clinical grading scales serve several valuable purposes that

follow from the standardization of assessment afforded by
these tools. While many grading scales are used for prognos-
tication and treatment selection in neurological disease, the
foremost purpose of these scales is to improve communica-
tion and consistency among healthcare providers. This, in
fact, was the initial purpose behind the GCS21 and has
become a fundamental aspect of the clinical care of patients
with traumatic brain injury (GCS), aneurysmal SAH (Hunt-
Hess and WFNS), and ischemic stroke (NIHSS). From this
standardized assessment has followed the ability to use these
scales for risk stratification for treatment selection in clinical
care and enrollment criteria for clinical research.
Several prognostic models for ICH have been previously

developed and validated.13–16,26–28 These models have found
several characteristics associated with outcome, as measured
by mortality and functional outcome. Among these various
characteristics, level of consciousness on hospital admission
(often assessed as GCS score) and hematoma volume have
usually been the most robust outcome predictors, with other
factors, such as presence and amount of IVH, also associated
with outcome in some models.13–16,28 A number of these
models have been demonstrated as highly accurate in predict-
ing long-term outcome, and this finding has led to the use of
GCS score and ICH hematoma volume as enrollment criteria
for various studies of intervention in ICH.7,8,29 However,
several of these models use complex algebraic equations in
outcome prediction, and none have been simplified into a
standard clinical grading scale analogous to the GCS, NIHSS,
Hunt-Hess, WFNS, or Spetzler-Martin scales. It is likely that
this lack of a uniform ICH scale has contributed to variability
in enrollment criteria for ICH studies as well as to heteroge-
neity in clinical ICH care.
To be generally applicable, a clinical grading scale must be

simple enough to use without significant special training,
statistical knowledge, or extensive time commitment. It also
must be reliable in patient stratification and should be
composed of elements that are associated with outcome and
that would likely be assessed, in general, as part of routine
clinical care. In essentially every clinical grading scale there
exists a compromise between simplicity and accuracy of
outcome prediction. To strike the appropriate balance be-
tween these 2 factors, the general purpose of the grading scale
must be considered. The ICH Score is a clinical grading scale
composed of factors related to a basic neurological examina-
tion (GCS), a baseline patient characteristic (age), and initial
neuroimaging (ICH volume, IVH, infratentorial/supratentori-
al origin). The purpose of this grading scale is to provide a
standard assessment tool that can be easily and rapidly
determined at the time of ICH presentation by physicians
without special training in stroke neurology and that will

The ICH Score and 30-day mortality. Thirty-day mortality
increases as ICH Score increases. No patient with an ICH Score
of 0 died. All patients with an ICH Score of 5 died. No patient in
the UCSF ICH cohort had an ICH Score of 6, although this
would be expected to be associated with mortality.

894 Stroke April 2001

 by guest on M
arch 26, 2017

http://stroke.ahajournals.org/
D

ow
nloaded from

 



Cas clinique 2
• Evolution scannographique

• Arrêt de sédations à J5, ébauche de réveil à J13

• Evolution favorable
• Extubation à J25
• Hémiparésie G à la sortie de réanimation, troubles de déglutition

• Sortie de neurologie à J74 avec mRS à 3

J10	J1	 J29	



Conclusion

Le pronostic des AVC ventilés reste sombre

• 50-60% de mortalité

• 80% de handicap à 5 ans chez les survivants

• Enjeux éthique et de santé publique

LATA à l’admission : prudence ++

• Scores pronostiques peu fiables (hémorragique ++), prophétie auto-réalisatrice

• Nécessité d’évaluation pluridisciplinaire

• Le doute bénéficie au patient – réanimation d’attente?

• Au delà du pronostic vital, le pronostic fonctionnel



Conclusion

Evaluation pronostique
Checklist à l’admission en réanimation

• Le patient
• Age
• Dépendance
• Entourage

• Scores neurologiques
• NIHSS à la prise en charge neuro
• GCS à la prise en charge réa

• A la prise en charge réa
• Motif d’intubation
• Indication ou non à un traitement complémentaire chir ou NRI?


