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Blood Pressure in ICHBlood Pressure in ICH
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ICH in the Stroke Belt Buckle

 Data from South Carolina, 2001-2010

 84,179 stroke hospitalizations

 31 137 (37%) were < 65 years of  age 31,137 (37%) were < 65 years of  age

 29,846 (35.5%) were African-Americans

Boan et al., Stroke, 2014
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A, Age- and stroke subtype–specific racial difference in stroke hospitalization 
rate per 100 000 (10-year combined). 

Andrea D. Boan et al. Stroke. 2014;45:1932-1938

Copyright © American Heart Association, Inc. All rights reserved.

ICH and Hypertension

 Major risk factor for ICH is hypertension

 70-80% of  patients with ICH have HTN as a risk 
factor

 The vast majority of  patients with ICH present with j y p p
HTN

 Sometime extreme (> 200 systolic)
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 An open-label, dose-escalation, multicenter, prospective study of 
patients with ICH with elevated SBP ≥170 mm Hg presenting to the 

f

ATACH: Antihypertensive Treatment of Acute Cerebral 
Hemorrhage Trial

ATACH: Antihypertensive Treatment of Acute Cerebral 
Hemorrhage Trial

5

ED within 6 hours of symptom onset 

 Patients were enrolled in 3 respective tiers of SBP treatment goals

 Tier 1 SBP goal: 170 to 200 mm Hg (n=18)

 Tier 2 SBP goal: 140 to 170 mm Hg (n=20)

 Tier 3 SBP goal: 110 to 140 mm Hg (n=22)

CARDENE® I V  ( i di i  h d hl id )  i i i d  5 /h   CARDENE® I.V. (nicardipine hydrochloride) was initiated at 5 mg/hr, 
and then increased by 2.5 mg/hr every 15 minutes as needed, up to 
a maximum of 15 mg/hr

Abbreviations: ED, emergency department; ICH, intracerebral hemorrhage; SBP, systolic blood pressure.

Reference: Antihypertensive Treatment of Acute Cerebral Hemorrhage (ATACH) Investigators. Crit Care Med. 
2010;38(2):637-648. 

ATACH I Study Results

Outcome SBP Reduction 
>=60 mm

SBP Reduction < 
60 mm Hg

N 11 9

Hematoma Expansion 18% 37.5%p

Edema Expansion 30% 37.5%

Death/Disability 12.5% 43%

Qureshi et al., J Vasc Int Neur, 2012
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Original Article

Rapid Blood-Pressure Lowering in Patients with 
Acute Intracerebral Hemorrhage

Craig S. Anderson, M.D., Ph.D., Emma Heeley, Ph.D., Yining Huang, M.D., Jiguang 
Wang, M.D., Christian Stapf, M.D., Candice Delcourt, M.D., Richard Lindley, M.D., 
Thompson Robinson, M.D., Pablo Lavados, M.D., M.P.H., Bruce Neal, M.D., Ph.D., 

Jun Hata, M.D., Ph.D., Hisatomi Arima, M.D., Ph.D., Mark Parsons, M.D., Ph.D., 
Yuechun Li, M.D., Jinchao Wang, M.D., Stephane Heritier, Ph.D., Qiang Li, B.Sc., 

Mark Woodward, Ph.D., R. John Simes, M.D., Ph.D., Stephen M. Davis, M.D., John 
Chalmers, M.D., Ph.D., for the INTERACT2 Investigators

N Engl J Med
Volume 368(25):2355-2365

June 20, 2013

INTERACT 2 Study Design

 2839 patients with ICH

 Treatment within 6 hours

 Two treatment goals:  Intense = BP < 140
Guideline = BP < 180Guideline  BP < 180

 Endpoint was death or significant disability
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Study Overview

• In this trial involving patients with intracerebral 
hemorrhage, intensive BP lowering (target systolic 
BP <140 mm Hg) did not significantly reduce the rate 
of the primary outcome of death or major disability 
but did significantly improve overall functionalbut did significantly improve overall functional 
outcomes.

• Death/Disability   52% vs 55%  NS

• 13% decrease in modified Rankin ( p = 0.04)

Baseline Characteristics of the Participants.

Anderson CS et al. N Engl J Med 2013;368:2355-2365
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Treatment of Patients with Intracerebral Hemorrhage.

Anderson CS et al. N Engl J Med 2013;368:2355-2365

Primary, Secondary, and Safety Outcomes at 90 Days.

Anderson CS et al. N Engl J Med 2013;368:2355-
2365
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Effect of Early Intensive Blood-Pressure–Lowering Treatment on the Primary 
Outcome, According to Prespecified Subgroups.

Anderson CS et al. N Engl J Med 2013;368:2355-2365

Conclusions

• In patients with intracerebral hemorrhage, intensive 
lowering of blood pressure did not result in a 
significant reduction in the rate of the primary 
outcome of death or severe disability.

• An ordinal analysis of modified Rankin scores 
i di t d i d f ti l t ithindicated improved functional outcomes with 
intensive lowering of blood pressure.
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2015 ICH Guidelines
AHA

 For ICH…..Treat BP with goal of systolic BP < 140 
mm HG  (Class I, Level A)

 Appears to be a safe approach

 No e idence of harm ith lo ering of BP No evidence of harm with lowering of BP

Hemphill et al., Stroke, 2015

2015 AHA Guidelines

 Recommend that BP be treated with a continuous IV 
infusion

 IV Nicardipine is preferred agent (my opinion)

 Easy to usey

 Very titratable

 Few side effects

 Does not increase ICP or cerebral bloodk volume
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Rapid BP reduction in patients with ICH, with control maintained over 24 hours 
(Tier 2 results shown)

17

Ready-to-use CARDENE ® I.V. (nicardipine hydrochloride) 
Delivers Smooth, Predictable BP Control

Ready-to-use CARDENE ® I.V. (nicardipine hydrochloride) 
Delivers Smooth, Predictable BP Control

(Tier 2 results shown)

 20 patients treated

 212 mm Hg (median) initial SBP

 90% of patients achieved SBP goals 
within 2 hours (all tiers)

 Gradual titration of CARDENE® I.V. 
(nicardipine hydrochloride) was used

CARDENE I.V. is not indicated for treatment 
or prevention of AIS, ICH, or aSAH.

Safety Information
CARDENE® I.V. (nicardipine hydrochloride) is contraindicated in patients 
with advanced aortic stenosis.
Abbreviations: AIS, acute ischemic stroke; aSAH, aneurysmal subarachnoid hemorrhage; BP, blood pressure; 
ICH, intracerebral hemorrhage; SBP, systolic blood pressure.

Reference: Antihypertensive Treatment of Acute Cerebral Hemorrhage (ATACH) investigators. Crit Care Med. 
2010;38(2):637-648. 

Advantages of  IV Nicardipine
(pre-mixed bag)

 Gentle agent—can be used in a Stroke Unit or NICU

 Pre-mixed bag can be stored on Stroke Unit for up to 24 
months

 Cardene does not impact cerebral autoregulation

 Improves cardiac output 

 Reduces cardiac afterload
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Opportunities to Improve Care 
and Outcomes

 Mandate BP parameters for therapy in patients with ICH

 Ensure proper therapies are used

 Define treatment times

 Change to oral medications when possible Change to oral medications when possible

 CLINICAL SECRET:  When all else fails, try Minoxidil to 
control BP, especially in African-American patients

Conclusions

 ICH is a common and serious, but somewhat neglected stroke 
type in the Stroke Belt

 Acute therapy aimed at reducing elevated blood pressures 
appears to be safe and may improve outcomes

 The use of  IV medications to treat acutely elevated BP is  The use of  IV medications to treat acutely elevated BP is 
preferred in many cases

 PROPOSAL:  Monitor acute BP treatment and success in Stroke 
Centers to ensure optimal care


