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Predictive factors of brain death in severe stroke
patients identified by organ procurement and
transplant coordination in Lorrain, France

Running title: Predictive factors of brain death in stroke patients

Cover letter

Dear editor,

We would like to submit for publication in your journal as an original work a paper about
determining predictive factors of progression to brain death (BD) in patients with severe
stroke. Stroke is now the first cause of BD and identifying these patients is all the more
important as they represent potential organ donors. However, there are no defined criteria
predicting progression to BD at the acute phase of stroke. Consequently, neurologists either
fail to identify these patients or introduce intensive care unit measures to protect organs in
patients with a low probability of presenting BD. We conducted a retrospective multicenter
observational study to collect clinical and paraclinical data of patients with severe strokes
identified by hospital organ procurement and transplant coordination (OPTC) according to a
national program for the identification of comatose patients in Lorrain, eastern France. The
final endpoint was adjudicated BD. Population characteristics of patients who presented BD
and those who did not were compared. Of the 400 patients included, 91 presented BD. An

initial Glasgow score of < 6 (p<0.0001), lesion volume > 65 mL (p=0.040), herniation



(p=0.038), hydrocephalus (p<0.0001), initial systolic blood pressure > 150 mmHg (p=0.034)

and a history of alcohol abuse (p=0.002) were found significantly associated with progression

to BD. A predictive score ranging from 0 to 5 for patients with unquantifiable lesion volume

(subarachnoid hemorrhage, brain stem infarctions) and 0 to 6 for patients with quantifiable

lesion volume was built from these results. It represents a simple and reliable tool to help

neurologists in stroke units make the difficult decision of whether to consider a patient with

a high probability of presenting early BD as a potential organ donor.

We believe this work would be of high interest for your readers and hope you will find it

suitable for publication.

Publications of Cerebrovascular diseases have been checked to add appropriate material

to references of this work.

The English has been reviewed by a native-English speaker with scientific expertise.

HUMBERTJEAN Lisa

Department of Neurology,

CHU Nancy,

Hopital Central,

29 avenue du Marechal de Lattre de Tassigny-CO n° 34 54035 Nancy Cedex, France.

E-mail: lisa_humbertjean@hotmail.com
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Abstract

Background: Severe strokes are now the leading cause of brain death (BD). Potential donors
require intensive care unit (ICU) management to protect organs while waiting for possible
progression to BD. There are no established predictive factors to identify patients with a high
probability of presenting BD. We set out to determine predictive factors of BD progression in
patients with severe stroke and to build a prognostic score to help neurologists manage such
patients.

Method: We retrospectively collected clinical (sex, age, initial Glasgow score, initial arterial
pressure, cardiovascular risk factors), and paraclinical (lesion volume, presence of
herniation, hydrocephalus on brain imaging) data of consecutive severe stroke patients with
a potential progression to BD through the hospital organ procurement and transplant
coordination system in five centers in Lorrain (France) between 1% January 2012 to 31
December 2013. Final endpoint was adjudicated BD. Statistical comparison of each factor
was made between patients with and without BD. A prognostic score was made based on
factors significantly associated with BD.

Results: Of 400 included patients 91 (23%) presented adjudicated BD. Initial Glasgow score
<6 (p<0.0001), lesion volume >65 mL (p=0.040), herniation (p=0.038), hydrocephalus
(p<0.0001), initial systolic blood pressure >150 mmHg (p=0.034) and past history of alcohol

abuse (p=0.002) were significantly associated with BD progression. In patients with
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quantifiable lesion volume the likelihood of presenting BD was 6 times greater for those with

a score of 2 to 3 vs. 0 to 1 (p=0.006) and 28 times greater for a score of 4 to 6 vs. 0 to 1. In

patients with unquantifiable lesion volume (subarachnoid hemorrhage and brain stem

infarction) the likelihood of presenting BD was 2 times higher for those with a score of 2 vs. 0

to 1 (p=0.096) and 8 times higher for those with a score of 3to 5 vs. 0 to 1.
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Introduction

Stroke is the first cause of brain death (BD) and accounted for around 58% of organs for

donation in France in 2013. However, identifying patients with severe stroke which could

progress to BD is particularly difficult in stroke units because of a lack of clearly established

predictive clinical or paraclinical criteria. Previous studies have identified simple predictive

clinical signs for BD in comatose patients but only following hemorrhagic strokes or

traumatic brain injuries which is not representative of the population of patients in stroke

units [1]. In practice, neurologists do not have a reliable tool to predict BD which results in a

failure of screening potential organ donors among stroke patients and a risk of inflicting

invasive resuscitation measures to protect the organs in patients with a low probability of

BD. Determining the predictive factors of BD could help neurologists to better identify

potential organ donors and to make the difficult choice between management in the

intensive care unit (ICU) to preserve the organs until BD and a withholding and withdrawing

decision. We designed a study to determine predictive clinical and paraclinical factors of BD

in stroke victims and to establish a simple score usable in clinical practice.
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Method

We conducted a multicenter observational retrospective cohort study in five centers in

Lorrain, a region in the east of France. Between 1 January 2012 to 31 December 2013 we

collected information from all stroke patients with a no-therapy decision and a possible

progression to BD as identified by the hospital Organ Procurement and Transplant

Coordination (OPTC), according to the French program for the identification of comatose

patients admitted to hospital.

Patients

The inclusion criteria were presence of a recent stroke (hemorrhagic or ischemic), and/or

subarachnoid hemorrhage (SAH) on brain imaging (CT scan or a brain MRI) and an

identification by OPTC following a no-therapy decision due to a predictive poor outcome.

The exclusion criteria were cerebral hemorrhage or ischemic injury after a brain trauma.

Data collection

An investigator in each hospital collected baseline demographic, clinical and paraclinical data

by means of a standardized form. A login number was assigned for each patient to ensure

anonymity. The following data were collected: age, sex, systolic (SBP) and diastolic blood

pressure (DBP), personal cardiovascular risk factors (high blood pressure, excessive alcohol

consumption, diabetes, dyslipemia, atrial fibrillation), Glasgow Coma Scale (GCS) score

before sedation, anticoagulant drug treatment (vitamin K antagonists with INR or direct),
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single or dual antiplatelet therapy (aspirin or clopidogrel) or oral vitamin K antagonists in

combination with single antiplatelet therapy, intravenous thrombolytic therapy for ischemic

stroke, early request for permission from the patient’s family for organ donation and their

opinion, and the patient's clinical course (BD or not). All brain CT scans and MRI were also

collected anonymously in the same fashion (by assigned login) and transferred to the

Neurology Department of the University Hospital of Nancy. MRI and CT scan analysis

determined the type of stroke (hemorrhagic or ischemic), sub-type (ischemic, parenchymal

hematoma (PH), subarachnoid hemorrhage (SAH) only, PH with SAH), the lesion volume (for

ischemic stroke and PH) calculated by a thresholding method, the location (supratentorial or

infratentorial), evidence of herniation, presence of intraventricular hemorrhage, presence of

hydrocephalus, the vascular territory for ischemic stroke (vertebrobasilar or carotid), the

anatomical location of PH (lobar, profound, or brainstem) and the Fischer scale for SAH. The

physicians analyzing the MRI data were unaware of the patient's status (BD or not). The

database used for this study received the required legal approval from the appropriate

French data protection committee (Commission Nationale de I'Informatique et des Libertés).

Follow up

After inclusion in the study, patients were followed up until BD, death by another cause or

until they left the ICU (good outcome). Each case of BD was confirmed by two medical
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clinical examinations only if organ donation was not planned or by clinical examination and

additional mandatory examinations according to the French legislation in force for organ

procurement. These examinations comprise: two electroencephalography recordings of 30

minutes performed 4 hours apart demonstrating electrocerebral inactivity, absence of

intracerebral circulation by a CT angiography and a negative apnea test. The endpoint was

BD determined clinically and by mandatory examinations (adjudicated BD) for organ

donation.

Statistical methodology

All analyses were carried out using SAS R9 (SAS Institute, Cary, NC, USA). The 2-tailed

significance level was set at p<0.05. Continuous variables were described as frequency (n)

and mean * standard deviation (m +SD), categorical factors as frequency and percent (n [%]).

Pairwise comparisons were performed using the Student test for the former and Chi-Square

test for the latter. Association between outcomes (adjudicated BD) and baseline

characteristics were analyzed using logistic regression in a 2-step procedure, first identifying

significant factors at the p<0.20 level in univariate analyses, then entering them in

multivariate models. Since the study aimed to determine the parameters associated with the

highest probability of BD, continuous characteristics were expressed as binary factors using

cut-offs selected as the values which balanced best sensibility and specificity after ROC

analysis (according to the Youden criterion). Final models retained only factors found
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significant at the p<0.05 level; the validity assumptions of the models (absence of collinearity

and interaction, goodness-of-fit) were thoroughly checked. Two sets of characteristics can

be assessed in stroke patients: the first are stroke-independent available for all patients (e.g.

age, hemorrhagic/ischemic, etc.) and the second depend on the nature of the stroke

(location relative to the tentorium, intraventricular hemorrhage, cerebral infarction,

hematoma volume). A first predictive model was built using the stroke-independent factors,

on top of which stroke-dependent characteristics were assessed in a second model. The

logistic regressions results were presented as number of events / number of patients (E/N),

odds ratio (OR), 95% confidence interval (95Cl) and p-value from the Wald Chi-Square. Two

predictive scores were established: one for stroke with an unquantifiable volume (SAH and

basilar artery occlusion), and another for stroke with a quantifiable volume (infarcts and PH).
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Results

Four hundred stroke patients were identified by OPTC in Lorrain during this period. Among

them, 109 (27.5%) progressed into clinical BD and for 91 of these (22.8% of whole

population) BD was adjudicated by complementary exams. Of the 91 patients with

adjudicated BD, organ donation was performed in 52 cases (31,1%), the average age was

66 + 16 years and 50.5% were male, the average blood pressure was 170/91 + 34/20 mmHg

the average GCS score was 5.6 + 2.2 and the stroke was hemorrhagic in 78% of cases.

Patients and stroke characteristics are presented in Table 1. In bivariate analysis, the

following factors were found to be significantly associated with BD: GCS <6 (p=0.003), age <

80 years (p=0.006), initial SBP >150mmHg (p=0.001), initial DBP >95mmHg (p=0.002),

hydrocephalus (p<0.0001), herniation (p<0.0001), supratentorial location (p=0.054),

intraventricular hemorrhage (p=0.003), infarct or PH volume >65ml (p<0.0001), and a history

of hypertension (p=0.17), diabetes (p=0.067) and alcohol abuse (p=0.006) (Table 2). In

multivariate analysis, GCS score <6, hydrocephalus, herniation, SBP >150mmHg, a lesion

volume >65 ml and alcohol abuse were associated with BD (Figure 1). This first model was

simplified by substituting each factor by one point to establish a five-point predictive score

since not all the factors conveyed the same risk rate. The risk factors were accordingly

grouped in three distinct classes with the same number: class 1 (0-1 factor) with unlikely BD;

class 2 (2 factors) with likely BD; class 3 (3-5 factors) with very likely BD. This model is usable
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for stroke with an unquantifiable volume (SAH and basilar artery occlusion). A second model

was usable for strokes with a quantifiable volume (infarct and PH). Risk factors were

grouped in three distinct classes with the same number: class 1 (0-1 factor) with unlikely BD;

class 2 (2-3 factors) with likely BD; class 3 (4-6 factors) with very likely BD (Figure 2). For

strokes with quantifiable volume, patients with a score of 2 to 3 were six times more likely to

present BD than those with a score of 0 to 1 (p=0.006), and those with a score of 4 to 6

(p<0.0001) 28 times more likely. In the case of stroke with unquantifiable volume,

progression to BD was twice as likely for patients with score of 2 than for those with a score

of 0 to 1 and eight times higher for patients with a score of 3 to 5 (table 3).
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Discussion

We propose here several predictive factors which could form a predictive score of BD in

patients hospitalized for severe stroke: a GCS < 6 before sedation, a lesion volume > 65ml, , a

SBP > 150mmHg, a history of alcohol abuse , presence of herniation and hydrocephalus on

brain imaging. These findings could form the basis of simple score usable at the patient’s

bedside to help neurologists in stroke units identify patients who are likely to present BD.

Several criteria have already been used to predict BD in patients with serious post-traumatic

cerebral injuries in neurosurgical centers but not for stroke patients [1]. Furthermore, while

numerous studies describe criteria as factors of poor prognosis (functional and vital) in

stroke patients —primary coma, a National Institute of Health Stroke Score (NIHSS) >17 and

hematoma volume > 60cm® —they do not specifically focus on progression to BD [2]. Clinical

grading scales play an important role in evaluating patients with acute neurological disorders

and in their management. The impact of a low initial GCS score has been reported as a

predictive factor of poor outcome in stroke patients and reflects severe brain injury due to

high lesion volume and herniation. It must be calculated systematically at the first medical

examination to evaluate the patient's neurological status. The NIHSS does not seem to be an

appropriate indicator because of the quasi-systematic presence of coma on patient

admission. High blood pressure is a predictive factor of poor functional and vital outcomes in

stroke victims [3 ,4] but has yet to be described as a predictive factor of BD. High SBP can be
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explained by the stroke. On the one hand, it witnesses the severity of the stroke [5, 6] and

on the other it can be an aggravating factor, in particular for hemorrhagic strokes. The

impact of lesion volume on BD in our study was clear: we were able to define a cut-off

volume of 65 ml, a threshold above which patients are more likely to progress to BD. For

hemorrhagic stroke, several studies have established a link between hematoma volume and

clinical outcome. A lower cut-off between 20 and 30 ml is more widely used to predict a high

risk of short term mortality [7, 8]. For ischemic strokes, a malignant profile has been

described with a higher volume (>145ml) associated with a poor outcome [9]. However,

these studies were more interested in predicting death and dependency while our 65 ml cut-

off reflects progression to BD. It should be noted that this volume was determine by

associating PH and cerebral infarcts. Hydrocephalus and herniation were also associated

with BD. This indirectly reflects a high lesion volume associated with a compression of vital

vegetative centers in brain. One study describes hydrocephalus as a predictor of early

mortality in young patients with non-traumatic intracerebral hemorrhage [10]. Finally,

alcohol abuse was found to be significantly associated with BD in our study. Alcohol abuse

has already been described as an aggravating factor of stroke, especially for PH, as it can

increase systolic blood pressure [11, 12]. No significant difference was observed in

progression to BD between ischemic and hemorrhagic strokes. This emphasizes that patients

with cerebral infarctions can present BD although physicians are currently more likely to
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refer patients with PH or SAH to ICU as potential donors. The same observation can be made

for patients with ischemic stroke located in posterior circulation and those with anterior

infarctions. This retrospective study has some limitations that deserve to be mentioned and

which are mainly due to the difficulties in collecting data because of impaired consciousness

of patients. For example, alcohol consumption could only be estimated by the family

environment. Furthermore, the presence of brain stem reflexes was not observed directly

but their disappearance is almost observed in ICU near BD less in stroke unit at the initial

phase of stroke [13].
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Conclusion

To the best of our knowledge, this is the first study to highlight predictive clinical and

paraclinical factors of BD in patients hospitalized for severe stroke and to establish a

predictive score. Initial GCS score, stroke volume, herniation, hydrocephalus and a history of

alcohol abuse represent predictive factors of progression to BD for patients in this setting.

Taken together, these factors can form the basis of a simple score system to help

neurologists in stroke units make a difficult decision: it could contribute to identifying

patients with severe strokes as potential organ donors and improve selection of these cases

to propose ICU management to preserve organs in patients with a high probability of

progression to BD. This could facilitate the delicate discussions with family members to

request permission for organ donation as many find uncertainty about the patient’s

outcome unbearable. The findings of this study have to be confirmed by other prospective

multicenter studies with a higher number of patients including other clinical data like brain

stem reflexes.
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Factors No adjudicated brain Adjudicated brain All patients p
death death
Sociodemographic characteristics
Age (years) h (m + SD) 309 (70 + 16) 91 (66 + 16) 400 (68 + 16) 0.03
Sex 0.47
Male n(%) 143 (46) 46 (50) 189 (47)
Female n(%) 166 (54) 45 (49) 211 (53)
Cardiovascular risk factors
Hypertension n(%) 198 (64) 51 (56) 249 (62) 0.16
Dyslipemia n(%) 75 (24) 22 (24) 97 (24) 0.98
Atrial fibrillation n(%) 76 (25) 19 (21) 95 (24) 0.46
Alcohol misuse n(%) 38 (12) 22 (24) 60 (15) 0.005
Diabetes mellitus n(%) 60 (19) 10 (11) 70(17) 0.062
Clinical characteristics
Systolic blood pressure (Hgmm) n(m £ SD) 307 (156 + 33) 90 (167 + 34) 397 (161 £ 33) 0.002
Diastolic blood pressure (Hgmm) n(m £ SD) 307 (85+19) 90 (91 +20) 397 (88 £19) 0.009
GCS n(m+SD) 301 (7 £3) 90 (6 +2) 391(6+2) 0.001
Stroke characteristics
Stroke type 0.24
Hemorragic n(%) 222 (72) 71(78) 293 (73)
Ischemic n(%) 87(28) 20 (22) 107 (27)
Stroke Sub Type 0.64
SAH n(%) 39 (13) 12 (13) 51 (13)
PH n(%) 163 (53) 50 (55) 213 (53)
Infarct n(%) 82 (26) 19 (21) 101 (25)
SAH+PH n(%) 25 (8) 10 (11) 35 (9)
Stroke location 0.051
Sus tentoriel n(%) 233 (86) 61 (77) 294 (84)
Infra tentoriel n(%) 37 (14) 18 (23) 55 (16)
Herniation n(%) 89 (30) 51 (57) 140 (36) 0.0001
Hydrocephalus n(%) 114 (38) 58 (65) 172 (44) 0.0001
Intraventricular hemorrage n/N (%) 163/227 (72) 64/71 (90) 227/298 (76) 0.002
Thrombolysis n(%) 12 (4) 6(7) 18 (5) 0.27
Antithrombotic drugs in hemorragic stroke
Vitamin K antagonists n/N (%) 39/219 (18) 15/70 (21) 54/289 (19) 0,5
INR n (m + SD) 32(3,5+1,4) 14 (3,6 £ 1,4) 46 (3,5+1,4) 0,6
Direct anticoagulants n/N (%) 3/222 (1) 1/71 (1) 4/293 (1) 1
Single antiplatelet therapy n/N (%) 74/220 (34) 25/70 (36) 99/290 (34) 0,75
Double antiplatelet therapy n/N (%) 7/220 (3) 2/70 (3) 9/290 (3) 1
Center 0.47
Epinal n(%) 35 (86) 11 (24) 46 (100)
Verdun n(%) 41 (77) 13 (24) 54 (100)
Metz-Thionville n(%) 80 (84) 15 (16) 95 (100)
Nancy n(%) 142 (75) 48 (25) 190 (100)
Sarreguemines n(%) 11 (73) 4 (27) 16 (100)

Table 1: patients and strokes characteristics according to brain death status

(SAH: subarachnoid hemorrhage ,PH: parenchymal hematoma, GCS: Glasgow score, INR: international normalized ratio)



Factor Units E/N r c-stat OR (95% Cl) p
Clinical characteristics
Male gender yes vs. no 91/400 0.001 0.521 1.19(0.74 - 1.89) 0.47
Age

- continuous (years) per 5 years 91/400 0.011 0.585 0.93 (0.86 - 0.99) 0.033

- age < 80 years Yes vs. no 91/400 0.021 0.577 2.21(1.25-3.89) 0.006
SBP

- continuous per 10 mmHg 90/397 0.024 0.606 1.12 (1.04 - 1.20) 0.002

->150 mmHg yes vs. no 90/397 0.029 0.599 2.36 (1.41 - 3.94) 0.001
DBP

- continuous per 10 mmHg 90/397 0.017 0.602 1.17 (1.04 - 1.33) 0.010

->95 mmHg yes vs. no 90/397 0.024 0.586 2.18 (1.34 - 3.57) 0.002
Thrombolysis yes vs. no 91/400 0.003 0.514 1.75(0.64 - 4.79) 0.28
Past history
Atrial fibrillation Yes vs. no 91/400 0.001 0.519 0.81(0.46 - 1.43) 0.46
Hypertension yes vs. no 91/400 0.005 0.540 0.71 (0.44 - 1.15) 0.17
Diabetes Yes vs. no 91/400 0.009 0.542 0.51 (0.25 - 1.05) 0.067
Dyslipemia yes vs. no 91/400 <0.0001 0.542 0.99 (0.58 - 1.72) 0.99
Alcohol abuse YEes vs. no 91/400 0.018 0.559 2.27 (1.26 - 4.09) 0.006
Common to all strokes

GCS before sedation

- continuous per grade 90/391 0.028 0.607 0.85 (0.77 - 0.94) 0.002
-GCS<6 yes vs. no 90/391 0.024 0.591 2.17 (1.31 - 3.59) 0.003

Stroke isch. vs. hemo. 91/400 0.004 0.531 0.72 (0.41 - 1.25) 0.24

Hydrocephalus yes vs. no 89/390 0.052 0.636 3.07 (1.87 - 5.03) <0.0001

Herniation yes vs. no 90/390 0.053 0.635 3.10(1.91-5.04) <0.0001
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Stroke-dependent

Supratentorial localisation YEs vs. No 79/349 0.010 0.545 1.86 (0.99 - 3.49) 0.054
Intraventricular hemorrhage YEs vs. No 71/298 0.038 0.592 3.59 (1.56 - 8.25) 0.003
Cerebral infarction carot. vs. basil. 19/99 <0.0001 0.501 0.99 (0.29 - 3.37) 0.98
PH/Cl volume
- continuous per 10 ml 78/337 0.030 0.697 1.05 (1.02 - 1.07) 0.001
->65ml yes vs. no 78/337 0.097 0.686 4.92 (2.79 - 8.68) <0.0001

Table 2: Statistical comparison between patients with or without BD in bivariate analysis

In grey: factors significant at the p < 0.20 level,selected for further multivariate analyses. E/N:
events/subjects; r?: determination coefficient; c-stat: Harrell's c statistic; OR (95% Cl): odds ratio (95%
confidence interval); p: p-value.( GCS: Glasgow score, PH: parenchymal hematoma,Cl: cerebral
infarction, SBP: systolic blood pressure, DPB: diastolic blood pressure)
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Risk factors present Units OR (95% Cl) p

Model 1
0-1 factor Ref
2 factors vs. 0-1 factor 1.98 (0.89-4.44) 0.096
3-5 factors vs. 0-1 factor 7.91(3.92-15.99) <0.0001
Model 2
0-1 factor Ref
2-3 factors vs. 0-1 factor 5.66 (1.65-19.41) 0.006
4-6 factors vs. 0-1 factor 27.92 (8.24-94.58) <0.0001

Table 3 : Risk of BD according to model and number of predictive factors

(BD: brain death, model 1: model for stroke with non quantifiable volume, model 2 : model for stroke with

quantifiable volume, Ref : reference)
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Model 1

#® Glasgow < 6 —
& Ventricular dilatation o
@ Brain herniation ——
® SBP > 150 mmHg )
@ Alcohol abuse —
0,0 1,0 2,0 3,0 4,0 5,0
Model 2
’ G|aSgOW S 6 *
& Stroke volume > 65 ml ¢
# Ventricular dilatation —
# Brain herniation —
@ SBP > 150 mmHg —
@ Alcohol abuse ——

0,0 1,0 2,0 3,0 4,0 5,0 6,0 7,0

Figure 1 : Factors significantly associated in multivariate analysis with brain death for model 1 and model 2, odds
ratio and 95% confidence interval

(Model 1: model for stroke with non quantifiable volume, model 2 : model for stroke with quantifiable volume, SBP: systolic
blood pressure)
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Model 1 Model 2
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Percentage of patients with brain death evolution
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Figure 2 : percentage of patients with brain death evolution according to predictive score for model 1
and model 2

(model 1: model for stroke with non quantifiable volume, model 2 : model for stroke with quantifiable volume)
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Abstract

Background: Severe strokes are now the leading cause of brain death (BD). Potential donors
require intensive care unit (ICU) management to protect organs while waiting for possible
progression to BD. There are no established predictive factors to identify patients with a high
probability of presenting BD. We set out to determine predictive factors of BD progression in
patients with severe stroke and to build a prognostic score to help neurologists manage such
patients.

Method: We retrospectively collected clinical (sex, age, initial Glasgow score, initial arterial
pressure, cardiovascular risk factors), and paraclinical (lesion volume, presence of
herniation, hydrocephalus on brain imaging) data of consecutive severe stroke patients with
a potential progression to BD through the hospital organ procurement and transplant
coordination system in five centers in Lorrain (France) between 1% January 2012 to 31
December 2013. Final endpoint was adjudicated BD. Statistical comparison of each factor
was made between patients with and without BD. A prognostic score was made based on
factors significantly associated with BD.

Results: Of 400 included patients 91 (23%) presented adjudicated BD. Initial Glasgow score
<6 (p<0.0001), lesion volume >65 mL (p=0.040), herniation (p=0.038), hydrocephalus
(p<0.0001), initial systolic blood pressure >150 mmHg (p=0.034) and past history of alcohol
abuse (p=0.002) were significantly associated with BD progression. In patients with
guantifiable lesion volume the likelihood of presenting BD was 6 times greater for those with
a score of 2to 3 vs. 0 to 1 (p=0.006) and 28 times greater for a score of 4to 6 vs. 0 to 1. In
patients with unquantifiable lesion volume (subarachnoid hemorrhage and brain stem
infarction) the likelihood of presenting BD was 2 times higher for those with a score of 2 vs. 0
to 1 (p=0.096) and 8 times higher for those with a score of 3to 5 vs. 0 to 1.

Titre en Anglais: Predictive factors of brain death in severe stroke patients identified by
organ procurement and transplant coordination in Lorrain, France
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