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DISCLOSURES

Stocks 
None 

Drug trials (< 5 years)*
Astra-Zeneca 2015 Socrates        (investigator)
Daiichi 2016 DS-xxxx (investigator)
Servier 2017 Brain restore  (investigator)
Astra-Zeneca 2019 Thales     (investigator)
Biogen 2019 Charm (investigator)

Board (<5 years)*
Medtronic – Pfizer/BMS

Speaker honoraria (<2 years)
Pfizer - Boehringer Ingelheim

Travels (<1 year)
None

* No personal funding - Funding to Research account (Lille Univ. Hospital) or ADRINORD
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~3.4 MILLION NEW ICRH WORLDWIDE IN 2013
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Même incidence depuis 30 ans

Mais profil qui a évolué

age plus élevé

moins d’ICH profonde chez les jeunes

plus d’ICH chez les sujets agés, 

associées aux antithrombotiques

Béjot Y, et al. Brain 2013



 A 72 year old retired dentist

presented with a sudden R 

hemiparesis. 

 No past medical history, 

not known to be hypertensive 

previously independent.

 GCS=13 (E4 V4 M5)

 Mild dysphasia, R hemiparesis

 Blood pressure: 160/90
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ACUTE STROKE UNIT CARE

pdiff = 0.08

0.01 0.1 1 10 100

Death or dependence (OR)

Favours controlFavours stroke unit

Stroke type RCTs Patients

ICH 8 428

OR 0.37 (95% CI 0.21-0.66), I2=16%

Ischaemic stroke 8 2,229

OR 0.67 (95% CI 0.48-0.93), I2=67%

All stroke 8 2,657

OR 0.57 (95% CI 0.42-0.79), I2=61%

Stroke 2013;44:3044-9
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HR 95% CI p

1985-1993 Ref.

1994-2002 0.71 0.47-1.07 0.106

2003-2011 0.49 0.32-0.73 <0.001

Analyse multivariée

Béjot Y. Neurology 2018
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PATHOPHYSIOLOGICAL TARGETS

Initial ICH ICH growth

IVH

 ICP

 CBF

Mass effect Haematoma lysis

Haemoglobin / ironInflammation Oedema

Cell injury

Haematoma/

thrombin

Lancet Neurol 2012;11:720-31
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At admission 5 hours later

Time is brain
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HOW TO FIGHT AGAINST 

HAEMATOMA EXPANSION?

 Correct Haemostasis?

 Manage Blood Pressure?
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ICH & ANTITHROMBOTIC AGENTS: 

A FREQUENT PROBLEM

 15% of ICH are associated with OAC / VKAs

(Lovelock C. Lancet Neurol 2007) (Cordonnier C. J Neurol 2009)

 26% of ICH patients are treated with antiplatelet agents

Dequatre-Ponchelle N et al. Stroke 2013

Registre 
PITCH

 Higher in-hospital mortality rate

 Reasons

Do Not Resuscitate Orders

Comorbidities

ICH Volume

Pasquini M et al. Stroke 2014
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 Randomised, open, masked endpoint parallel group trial (PROBE)

 Multicentre: 36 Netherlands, 13 UK, 11 France
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ICH & ANTIPLATELET AGENTS

AVAILABLE EVIDENCE



ICH & ORAL ANTICOAGULANTS
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IN REAL LIFE, WHAT DO WE DO?

Parry-Jones A. et al. Ann Neurol 2015

10282 ICH

including 1547 treated with VKA
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INCH STUDY: 

CCP VS PFC

Steiner T. Lancet Neurol 2016

ONE RECENT RCT
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Hémorragies sous AVK

Objectif INR <1.4

CCP + vit K

Contrôle INR à H1



ICH:  VKA VERSUS DOAC

 Associated factors with volumes: VKA

 Same outcome

Wilson D. Neurology 2016

Tsivgoulis G. Ann Neurol 2018
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ANTIDOTES?  

 Yes but … no RCTs

• Idaruzicumab for dabigatran

• Andexanet alfa for Xa inhibitors 

• Per977 for everything (not yet approved)
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Time is brain in ICH too.....

Kuramatsu et al. (2015) JAMA 313: 824-36. 
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WHY DID EVERY ICH TRIALS FAIL?

 Most of trials have 

targeted the ICH 

Growth

 rFVIIa

 Tranexamic acid
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At admission 5 hours later

Time is brain
CC
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PRIMARY OUTCOME: SHIFT ANALYSIS MRS DAY 90

➢ No significant difference in primary outcome OR 0.88 (0.76 – 1.03) p=0.11
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➢ No significant difference in cumulative mortality

➢ Adjusted HR 0.92 (0.77-1.01 p=0.37)

Sprigg N. Lancet 2018
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WHY DID EVERY ICH TRIALS FAIL?

 Wrong strategy?

At admission 5 hours later

Time is brain
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THE CRUCIAL

TIME WINDOW

Al-Shahi Salman R. Lancet Neurol 2018
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HOW TO FIGHT AGAINST 

HAEMATOMA EXPANSION?

 Correct Haemostasis?

 Manage Blood Pressure?
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KEY SECONDARY OUTCOME
ORDINAL SHIFT IN MRS SCORES (0-6)

Odds ratio 0.87 (95%CI 0.77 to 1.00); P=0.04

18.0% 18.8% 16.6% 19.0%

\

12.0%8.0%

0 1 2 3 4 5 6

Intensive

Standard

Major disability DeathDisability but independent

18.7% 15.9% 18.1% 6.0%21.1%8.1% 12.0%

7.6%
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GUIDELINES
POST- INTERACT2/ PRE-ATACH-II

European Stroke Organisation 2014
 In acute ICH within 6h of onset, intensive BP reduction (SBP 

target <140 in <1h) is safe and may be superior to an SBP 

target <180. No specific agent can be recommended.

 American Heart Association 2015

 For ICH patients presenting with SBP between 150 and 

220mmHg and without contraindication to acute BP 

treatment, acute lowering of SBP to 140mmHg is safe and 

can be effective for improving functional outcome.
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Key Secondary Outcome
Distribution of mRS scores (0-6)

Odds ratio 1.07; P=0.56
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Qureshi AI. NEJM 2014



WHAT NOW? – SBP <140 MMHG

 Within 6 hours of Spontaneous ICH onset, 

irrespective of baseline SBP (between 150 and 

220 mmHg)

 GET THERE → Systolic BP 130-140

 As early as possible

 STAY THERE

 With reduced SBP variability

 For at least 24 hours (and up to 7 days)
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THERE WILL BE BLOOD…BUT NOT ONLY:

BRAIN EDEMA

Urday S. Stroke 2015
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PATHOPHYSIOLOGICAL TARGETS

Initial ICH ICH growth

IVH

 ICP

 CBF

Mass effect Haematoma lysis

Haemoglobin / ironInflammation Oedema

Cell injury

Haematoma/

thrombin

Lancet Neurol 2012;11:720-31
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Dégradation @ J5 avec tb de la vigilance

J5 CC
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ON GOING TRIAL

 The SWITCH Trial

 Decompressive craniectomy vs best medical ttt

 Pis: Profs Beck & Fisher, Bern 
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GUIDELINES
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Minimally Invasive Surgery plus rtPA?

MISTIE 

found reductions in hematoma & edema volume from 

intervention, but no overall difference in clinical outcomes

& more asymptomatic hemo. 

Glycerol & Mannitol: No efficacy

For large variety of nonsurgical & surgical measures commonly applied 

in clinical practice for lowering raised ICP in ICH patients: 

head elevation, osmotic therapy with several agents, hyperventilation, 

analgesia, sedation, general anesthesia with barbiturates, neuromuscular

blockade, hypothermia … → no RCT

Steiner T. Int J Stroke 2014

Mould WA. Stroke 2013

Hanley D. Lancet Neurol 2016

http://www.eso-stroke.org/eso-stroke/home.html
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Lancet 2013
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Hanley D et al. Lancet 2019

MINIMALLY INVASIVE SURGERY
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WHY DID EVERY ICH TRIALS FAIL?

 Wrong strategy?

At admission 5 hours later

Time is brain
CC
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POURQUOI EST-CE QUE

LE PATIENT SAIGNE?

QUELLE EST LA CAUSE?

FORGET ‘PRIMARY’
CC 

2018



FORGET PRIMARY

Cordonnier C et al. Lancet 2018



EN URGENCE

 Existe-t-il une malformation vasculaire à très haut risque de récidive 

précoce?

 Existe-t-il une thrombose veineuse cérébrale?

 On regarde

 le parenchyme

 les artères

 les veines

 IRM + TOF ou ARM – séquence de flux si suspicion TVC

 CT + CTA

 Gold standard reste l’artériographie
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TAKE HOME MESSAGE

 ICH is a medical emergency

 Time is Brain

 Stroke unit care

 Blood pressure management is important!

 Correct haemostasis disorders

 Surgical indication are exceptionnal (cortical ICH in young patients 

who deteriorate)

 ICH remains the deadliest form of stroke in 2019

 Time to look beyond blood - Think about edema

 Tailor your strategy:

Why did your patient bleed?

What is the underlying vessel disease?
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2.0 heures 6.5 heures CC
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