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Primary endpoint:

Mean proportional hematoma

growth:

* 36.3% (<140-group)

* 13.7% (<180-group)

« Difference 22.6%, (95% CI
0.6-44.5%; p=0.04)

Mean absolute increase: 1.7

ml, p=0.12

SBP < 180 mmHg SBP < 140 mmHg

Anderson CS, et al. Lancet Neurol. 2008;7:391-399
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Rapid Blood-Pressure Lowering in Patients

Anderson CS et al. N Engl J Med. 2013;368:2355-2365
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INTERACT-2: Systolic blood pressure levels at
and after randomization
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INTERACT-2: mRS
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Primary outcome, mRS 0-2 vs 3-6:

+ Odds ratio (with < 140 mmHG): 0.87; 95% confidence interval [CI], 0.75 to 1.01; p=0.06
Ordinal analysis, mRS categorial shift:

« Odds ratio for greater disability (with <180mmHg): 0.87; 95% Cl, 0.77 to 1.00; p=0.04

Anderson CS et al. N Engl J Med. 2013;368:2355-2365, supplement
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For adults with acute ICH, does altering blood
pressure to a particular target or with a specific
agent compared to an alternative target or agent

Recommendation

In acute ICH within 6 hours of onset, intensive blood
pressure reduction (systolic target <140 mmHg in <1 hour)
is safe and may be superior to a systolic target <180
mmHg. No specific agent can be recommended.

Strength of recommendation: weak
Quality of evidence: moderate
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A Guideline

Blood pressure

Recommendation

For ICH patients presenting with SBP between 150 and
220 mm Hg and without contraindication to acute BP
treatment, acute lowering of SBP to 140 mm Hg is safe
(Class I; Level of Evidence A)

and can be effective for improving functional outcome
(Class lla; Level of Evidence B).

(Revised from the previous guideline)

Hemphill JC, 3rd et al. Guidelines for the of A Guideline for Healthcare
Professionals From the American Heart Association/American Stroke Association. Stroke. 2015;46:2032-2060
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ATACH-II
What does it add to this?
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‘Antihypertensive Treatment of Cerebral Hemorrhage
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I ORIGINAL ARTICLE I

Intensive Blood-Pressure Lowering
in Patients with Acute Cerebral Hemorrhage

Qureshi et al. N Engl J Med 2016;375:1033-1043
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ATACH-2: Blood pressure courses
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ATACH-2: clinical outcome

Score on the Modified Rankin Scale
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Primary endpoint: mRS 0-3 vs. 4-6
110-139 mmHg-group): 38.7% vs.
140-180 mmHg group: 37.7%

Relative risk, 1.04; 95% Cl, 0.85 to 1.27

Qureshi et al. NEJM N Engl J Med 2016:375:1033-1043, supplement
Thorsten Steiner Colloque des neurosciences ciiniques- Cenire Hospitalier Universitaire Vaudois, Lausanne 03.10.2018




Klinikum Frankfurt Hochst

0 @ Universitétsklinikum Heidelberg

Meta-Analysis

RESEARCH PAPER

Intensive blood pressure lowering in patients with
acute intracerebral haemorrhage: clinical outcomes
and haemorrhage expansion systematic review and
meta-analysis of randomised trials

Boulouis G et al. J Neurol Neurosurg Psychiatry 2017;88:339-345
Thorsten Steiner Collogue d sp Vaudols, Lausanne 03.10.2018
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ICH, intracerebral haemorrhage; IS, ischaemic stroke. Boulouis G et al. J Neurol Neurosurg Psychiatry 2017;88:339-345
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Significant haemorrhage expansion at 24 hours
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What else should be taken into
consideration?

Ischemia?
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Zazulia et al. J Cereb Blood Flow Metab 2001, 21(7): 804-810
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143 +/- 10 (129-158) 119 +/- 11 (90-133)

46 +/- 23

46 +/- 26 0,846

36,6 +/- 6,1 35,4 +/- 5,1 0,909
96,1 +/-2,3 96,7 +/-1,5 0,473
32,1+/-71

141027 31,5+/-84 0,49
18,9 +/-9,7

+11t0-27 18,1 +/-8,8 0,402

MCANS = Middle Cerebral Artery Neurological Scale; CBF = cerebral blood flow

Powers W et al. Neurology. 2001;57:18-24
Thorsten Steiner oque di i Hospitalier Universitaire Vaudois, Lausanne 03.10.2018
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ICH-ADAPT

The Intracerebral Hemorrhage Acutely Decreasing
Arterial Pressure Trial

Kenneth S. Butcher, MD, PhD; Thomis Jeerakathil, MSc, MD: Michael Hill, MD, MSc;
Andrew M. Demchuk. MD: Dariush Dowlatshahi MD, PhD; Shelagh B. Couuts, MD:
Bronwen Gould, BSc; Rebecea McCourt: Negar Asdaghi, MD, MSc: J. Max Findlay, MD, PhD;
Derek Emery, MD, MSc: Ashfaq Shuaib, MD; for the ICH ADAPT Investigators

Butcher KS, et al. Stroke. 2013;44:620-626
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Systolic blood pressure (BP) in ICH-ADAPT
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Treatment Group

1 <150 mmHg
T <180 mmHg

Systolic BP (mmHg)
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Butcher KS, et al. Stroke. 2013;44:620-626

Thorsten Steiner Colloque des neurosciences ciiniques- Cenire Hospitalier Universitaire Vaudois, Lausanne 03.10.2018




O @ Universitétsklinikum Heidelberg

Klinikum Frankfurt Hochst

1% -100 S0 1) %
Changein ok (mmig)

<150 mmHg Target (n=37) <180 mmHg Target (n=36) PVakuo

Relative perfusion measures (mean=SD)
Perihematoma CBF 0.86+0.12
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What else should be taken into
consideration?
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What else should be taken into
consideration?

Volume?

l.m
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Basic difference in trial design:
Cerebral ischemia vs intracerebral hemorrhage

29

itaire Vaudois, Lausanne 03.10.2018
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Intracerebral hemorrhage
Concept: prevention of deterioration

Large hematomas may grow -
but that will not make a big
clinical difference

Small hematomas grow small -
too small to make a clinical
difference

Thorsten Steiner Colloque des neurosciences ciiniques- Cenire Hospitalier Universitaire Vaudois, Lausanne 03.10.2018
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Determinants of intracerebral hemorrhage growth

% Change % Change Wom Aemobde Change Categoric Change
in ICH+ W in K4

Speonic Model o 4 in ICH+ W

Treatment, FVia vs placebo 00245 w2z 00113 [ 00780
Time from oset % baselive CT, per 30 minutes 00623 00202 0.0252 00144 00084
ICH volume 0n baselins CT, per 10 ml <0.0001 00022 00347 00146
TV volme cn Baseine C1. per 10 mL o (7]
Basefine weight, per 5 kg 00478 00462
Gucose, per 3 mmolt - 00767 002 00306
Antilatedet use ao0rM
Total serum cholestercl. par 1 memold. 0.0680 . . o
Serum crestinine, par 30 umeld. 00483 00102

Broderick JP at al. Stroke 2007:38:1072-1075
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Hematoma expansion stratified by baseline ICH
volume (in different expansion models, a-d)
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Baseline volumes and timing in RCT on RR management ICH?
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Influence of time, age, IVH-, ICH-volume on ODs for
severe disability or death in FAST
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Mayer SA et al. Stroke 2009;3:833-840
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What else should be taken into
consideration?
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Course of h

The primary study
target

atoma expansion

» Hyper-acute (minutes to hours) - is
a matter of coagulation and blood

pressure i
C!

Reason why to
ontinuously control BP

« Sub-acute (hours) - is a matter of
inflammation (cell damage) and
blood pressure

Fisher CM
J Neuropathol Exp Neurol
1971;30:536-550
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Modified Rankin Scale scores from ENOS for ICH at day 90

Randomized < 24 hours

* (GTN310vs.no GTN 319)

.- Adjusted common odds ratio, 1.04 (95%
o confidence interval, 0.78-1.38; P=0.81

.. Randomized < 6 hours

SN TN oo oo
Adjusted common odds ratio, 0.19 (95%
confidence interval, 0.06-0.59; P=0.004

GTN: transdermal glyceryl trinitrate (5 mg/d for 7 days) Kishnan K ot al Stroke 2016:47:44-52

Vaudois, Lausanne 03.10.2018
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Influence of time on ODs for severe
disability or death in FAST
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Mayer SA et al. Stroke 2009;3:833-840
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Influence of timing

Trsimant o Carsos

TaracH-u

[T
091 p23-110¢ b

041 s 100y

. 1@ pw-ta)

- . e ——— ) 088 @%-141)

Anderson CS etal. N Engl J Med. 2013,368:2355-2365
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Baseline volumes and timing in RCT on RR management ICH?
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What about chronic hypertension

Do we need to differentiate between patients
with and without a history of chronic
hypertension?

Thorsten Steiner Colloque des neurosciences ciiniques- Cenire Hospitalier Universitaire Vaudois, Lausanne 03.10.2018
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Chronic hypertension
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INTERACT-2: Systolic blood pressure levels at

Preliminary conclusion

with respect to INTERACT-2 and ATACH-2

Thorsten Steiner Collogue des neurosciences cliniques- Cenire Hospitalier Universitaire Vaudois, Lausanne 03.10.2018

and after randomization
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ATACH-2: Blood pressure courses
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Qureshi et al. NEJM ePub May 2016
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Blood pressure in
Do we need additional trials
ATTACH,

Suggestions
* RCT

» Adult patients (<70-75 years) wil spontaneous
proven and a systolic press > #40 mmHg,

* Pre-mRS <1
* Volume 10-60 ml, IVH <8ml
+ Onset to treatment: < 3 hours (better 2,5 hours)

« with a fast-acting iv-antihypertensive: Clevidipine

* to a systolic blood pressure >120 and <140 mmHg

» compared to systolic blood pressure 140-160 mmHg
» Outcome: shiftin mRS categories

No fear - it can be done
there are examples

Thorsten Steiner Colloque des neurosciences ciiniques- Cenire Hospitalier Universitaire Vaudois, Lausanne 03.10.2018




