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Intracerebral Hemorrhage (ICH)

• Second most common cause of stroke

• Accounts for disproportionate amount of morbidity 
and mortality from stroke

• Epidemiology changing:

• Better control of BP

• Fewer ICH in young

• Aging population

• Increased use of anticoagulants



Early Hematoma Growth

Hematoma growth is common and major determinant 
of deterioration, poor outcome and death

• 26% have hematoma growth (>33% ) within 1 hr

• 12% have hematoma growth between 1-20 hour

Brott T et al. Stroke 1997.

Major target for 
therapeutic 
intervention



New Data This Year
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How do I reverse anti-platelet medications in 
patients with acute ICH?

PATCH

What should our BP target be in acute ICH?

ATACH 2



PATCH Study
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• Multicentre open-label RCT in 60 hospitals

• 190 Patients:

• Age ≥ 18 years

• Spontaneous supratentorial ICH

• Taking anti-platelet meds within 7 days

• <6 hrs symptom onset 

Baharoglu MI et al. Lancet. 2016 Jun 25;387(10038):2605-13.



PATCH Study
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Standard Care vs. Standard Care + PLT

• One leukocyte-depleted PLT concentrate 
(~ 5 donor units)  transfused within 6 hours of ICH

• Patients taking ADP-inhibitor received 2 PLT 
concentrates 

Primary outcome: shift analysis of mRS after 
adjustment for antiplatelet agent & ICH score



PATCH Study - Patients
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PATCH Study - Results
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• PLT Tx group had shift to death and dependence 

 adjusted OR 2.05  [1.18- 3.56]

• Survival and ICH volume change not significant

• Results consistent after:

• Adjustment for baseline ICH volume

• Excluding sites with low enrollment
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Platelet transfusion

group (n=97)

Standard care

group (n=93)

Odds ratio

(95%CI)

Alive at 3 months (survival) 66 (68%) 72 (77%) 0·62 (0·33–1·19)

mRS score 4–6 

at 3 months
70 (72%) 52 (56%) 2·04 (1·12–3·74)

mRS score 3–6

at 3 months
86 (89%) 76 (82%) 1·75 (0·77–3·97)

Median ICH growth

at 24 h(mL)

2·01

(0·32–9·34)
1·16 (0·03–4·42)



PATCH Study - Subgroups
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?



Why This Surprising Result?
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• PLT Tx does not reverse platelet dysfunction…

…sufficiently to stop bleeding?

…in time to stop bleeding?

• Increased VTE?

• Impact on collateral perfusion around ICH?

• Platelet transfusion may be pro-inflammatory?



Refine Population / Timing?
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Ovesen C et al. Stroke. 2014 Apr;45(4):994-9.

7 hours



PATCH Study  - Bottom Line
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Routine PLT Tx in ICH with anti-platelet meds seems 
to increase the risk of death and dependence

• Effect consistent across subgroups and after 
adjustment 

• Most patients were taking aspirin

Can we generalize to 
large ICH presenting 1 hr post symptoms 

on dual anti-platelet therapy?



Blood Pressure Management in ICH

• Chronic hypertension is major risk factor for 
spontaneous ICH 

• Hypertension following ICH associated with worse 
outcomes

• Early imaging studies suggested moderate BP 
lowering (<150mmHg) not associated with 
perihematoma ischemia

Kate MP et al. J Cereb Blood Flow Metab. 2013;34(1):81–6. 

Butcher et al. Stroke 2013 Mar;44(3):620-6.



INTERACT 2

• Multicentre RCT from  Australia / NZ / China

• 2839 patients with spontaneous ICH within 6 
hours 

• Randomized to SBP <180 vs. SBP <140 using any 
antihypertensive agents



INTERACT 2

• No differences in the primary composite outcome 
(mortality or major disability) 

• 52 % vs 55.6 %, p = 0.06

• No differences in hematoma growth

• Improvement in 
mRS

• OR 0.87 [0.77-1.00]



INTERACT 2

Canadian Stroke Best Practice Guidelines (5th ed)

“There is presently insufficient evidence to 
demonstrate that lower blood pressure targets are 

associated with better clinical outcomes… However, 
there is evidence to support safety for a target 
systolic blood pressure less than 140 mmHg 

[Evidence Level B].



ATACH 2

• Multicentre RCT

• Planned 1280 patients with:

• Spontaneous ICH within 4.5 hours of onset

• One SBP reading of 180mmHg or more

• Randomized to:

• SBP 140-179  vs. SBP 110-139mmHg

Stopped for futility 
at 1000 pts
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ATACH 2 Results

22

No difference in Death & disability

38.7% vs. 37.7%

No Difference in mRS at 3 months 

More adverse events 
w/in 7 days:

• Renal 9% vs 4%

• ↑Neurological 
decompensation



How do we Reconcile This?

Too large a drop too early?

• 200 mmHg 129mmHg at 2 hours in ATACH 2

One size fits all approach?

Increasing variability?

• SBP variability in INTERACT 2
associated with worse outcomes

Manning L et al. Lancet Neurol. 2014 Apr;13(4):364-73.
Quintiles of SD of SBP
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INTERACT 2 ATACH 2



ATACH 2  - Bottom Line
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Target  SBP 110-139 mm Hg did not result
in decreased death or disability compared with 

standard target of 140 to 179 mm Hg

• Potential increase in adverse events with lower 
SBP target

• Not just a study of a lower target, but also 
increased amount and rate of BP reduction 



Conclusions

No benefit and probably harm with
routine platelet transfusions for ICH 

with anti-platelet agents

Optimal SBP management in ICH
still unclear…

SBP goal of 140 mmHg reasonable  and safe
… and go smoothly and gradually
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Thank You.

Questions?

jeff.singh@uhn.ca


