Treatment of High
Blood Pressure in ICH
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ICH 1in the Stroke Belt Buckle

¢ Data from South Carolina, 2001-2010

¢ 84,179 stroke hospitalizations

¢ 31,137 (37%) were < 65 years of age

¢ 29,846 (35.5%) were African-Americans

Boan et al., Stroke, 2014
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ICH and Hypertension

6 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
HTN

Sometime extreme (> 200 systolic)
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ATACH: Antihypertensive Treatment of Acute Cerebral
Hemorrhage Trial

¢ An open-label, dose-escalation, multicenter, prospective study of
patients with ICH with elevated SBP 2170 mm Hg presenting to the
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® L.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 | SBP Reduction <
>=60 mm 60 mm Hg
N 11 9
Hematoma Expansion 18% 37.5%
Edema Expansion 30% 37.5%
Death/Disability 12.5% 43%

Qureshi et al., J Vasc Int Neur, 2012
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INTERACT 2 Study Design

6 2839 patients with ICH

6 Treatment within 6 hours

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

2

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 functional
outcomes.

» Death/Disability 52% vs 55% NS
* 13% decrease in modified Rankin ( p = 0.04)
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Baseline Characteristics of the Participants.
Table 1. -
) Guideling-
—
Blood. Pressure. Blood-Pressure
Lowering Laowering
Characteristic N =139%9) [N = 1430)
Time froen onset of ICH to randomization — hr
Meduan a7 a7
Interquartile range 1848 2047
Age = yr 630:13.1 12126
Male sex — o (%) B8 (64.2) 282 (61.7)
Recrui ted froen China — na, (%) 7 (E7.7) 873 (68.0)
Blood preswure — mm Hg
Systolc 179217 179217
Diaswodic 101215 10121%
NIHSS score’ 1
Median 10 1
Interquartile range Lkl 16
GCS scoved
Median 14 14
Interquartile range 12-15 12-15
Histary of hyperension — noftotal no, (4] 1012/1398 (72.4) 10061428 (72.5)
Current use of antihypertensive drugs — no. ftotal mo. (%) G27/1398 [44.8) GA7 1428 (45.3)
: er 11571395 (8.2} 114/1428 (3.0)
157/1398 [11.2) 1661428 (11.6)
39/1393 (2.8) AZ[1428 (2.9)
155/1398 (11.1) 1501428 (10.5)
on — ro. ftotal ne, (%) S0/1398 (3.6) 31428 (2.3)
w other antiplatelet agent — no, fiotal no. (%) 123/1398 (8.5) 1421428 (9.9)
Baseline hematoma volume ml
Median 11 1n
619 6-20
ma — no.ftotal no. (%1§ 10841294 [83.5) 105871319 (83.3)
hematoma — nao. ftotal no. (%) 6441204 (49.5) 66971319 (30.7)
Intraventricular extension of hemonhage — na. ftatal na. (%) 371/1204 (28.7) 36971319 (28.0)
* There were no significant differences between the groups in any of the characteristics listed here. ICH denotes intra.
wey‘:.:!hmn:m. 1 inatitutes of Health Saroke Scale (NIHSS) range from @ (normal neurologic status) to 42 (coma r ~
T e e vl It # v ueskogle W ENGLAND
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Treatment of Patients with Intracerebral Hemorrhage.

Table 2. Treatment of Patients with Intracersbral Homarrhage.
Guideling-
Intensive Recommended
Blood-Pressure Blood-Pressure
ring Lowering
Variable (N=1399) (N=1430) P Valua
Time from ICH to start of treatment — hr =0.001
Med 40 45
Interquartile range 2.9-5.1 30-7.0
Tirme from randomization to start of treatment — ke <0.001
Median o1 03
Interquartile range 0.0-039 0.0-2.8
Blood-pressure—lowering treatment during first 24 hr — no. (%)
Any intravenous treatment 1260 (50.1) 613 (42.9) =0.001
Use of a single intravenous agent 849 (60.7) 421 (20.4) <0.001
Type of intravenous agent used
Alpha-adrenergic antagonist, such as urapidil 454 (32.5) 191 {(13.4)
Caleium-channel blocker, such as nicardipine or 227 (16:2) 122 (8.5)
nimaodipine
Combined alpha- and beta-blocker, such as labetalol 202 (14.4) B3 (5.8)
Nitroglycerin 209 (14.9) 59 (4.1)
Diuretic, such as furosemide 174 (12.4) 94 (6.6)
Nitroprusside 169 (12.1) 25 (2.0)
Hydralazine 82 {5.9) 50 {3.5)
Other 85 (6.1) 44 (3.1}
Medical and surgical treatment during the first 7 days —
no,ftotal no. (%)
Intubation 96/1379 (7.0) 93/1400 (6.6) 0.74
Admission to an intensive care unit 532/1379 (38.6) 529/1400 (37.8) 0.67
i for deap 306/1379 (22.2) 304/1400 (21.7) 0.76
Compression stockings 14771379 {10.7) 146/1400 (10.4) 0.84
Subcutaneous heparin 248/1379 (18.0) 245/1400 (17.5) 0.74
Use of intravenous mannitol B55/1379 (62.0) B64/1400 (61.7) 0,88
Hemostatic therapy™ 5771379 (4.1) 40/1400 (2.9) 007
7771379 (5.6) 771400 (5.5) 092
of the 4371379 (3.1) 38/1400 (2.7) 0.53
Insertion of a ventricular drain 411379 (3.0) 44/1400 (3.1) 080
Decision to withdraw sctive treatrmaent and care 75/1379 (5.4) A6/1400 (3.3} 0.005

* Hemostatic therapy included the use of fresh-frozen plasma, vitamin K, and recombinant tissue factor Vila.
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Primary, Secondary, and Safety Outcomes at 90 Days.

Tatibs 1. Primary, Secandary, sad Safety Oulcanes st B0 Daye.*
intanaive Recom.
Blood Prossurs  Blood-Pressues
Lowering ng Cdds Ratio
Varlatle N=138% N = 1430) (e ” Value
Frimary outcarme: death or maker disabiliy — no. fiotal no. (%1 FIO/1IMZ (3.0 TES/1412 (35.6)  ORT (0.73-1.01) .00
Secondary outcomes
Bcore an the madihed Rankin scals — no./total so. (N4 .87 (0.77-1.00) 004
O Mo aympsams et il 11271382 (813 10771412 (767
1 Mo despite IVILINT (210)  TIAL41Z (180}
: miught disabiliny IIOAINZ (INT)  I66AI41T (18K}
11 Maderate disabality requiring some helg ITOMINZ (13.9)  TIAIAIT (166}
4 II0/1382 (18.1)  Z68/1412 (19.0}
s 53,1382 (6.0) 1031412 (8.0
& 166/1382 (12.0)  170/1412 (120}
Deuth — ro.ftotal no. (%) 166/1304 (109} 170/1431 (120} ©.09 (0.79-1.23) [T
Fealth-related quality of
TE7/1200 (63.8)  KZ1/1I31 (66.7)  O.BE (0.74-1.04) 13
fronal na, (9} 561/1302 (46.8)  635/1330 (516}  O.83 {0.70-0.97) ooz
) THIAI0N (60.8)  WEA/IINE (66.1) 079 (Q6T-0.94) 0006
o frotal res. (9] A7/U197 (398} S5I/13IT (45.0) GBI (0.65-0.93) 0.01
o flstnl s, (9] 406/1182 (34.1)  463/1320 (3RO}  O.84 (0.72-1.00) o008
0.60.0.39 0552040 002
acility — no. feotal na. (%) 1081222 (8.8) 10440248 (3.1) .96 (0.73-1.27) 80
o043
70 19
Interquanite range 12-38 11-33
e, froast
wt 24 sy 19871369 (1450 TLI/1I8S (15.1) 688 (0.FF-11H o
IZE/1309 (233)  1IB/1430 [23.6) 002
fram 4771399 (3.4) 3571430 (3.5 0.49
Becurrent intracereteal hermorrhage 471399 (0.3) 41430 (0.3)
Inchemic or undferentinted stroke Br1399 (0.6) B71430 (0.6)
371399 (0.4) 371430 (0.3}
22/1199 (1.6) 2671430 (1 8)
1601309 (11.4) 13271430 (10.6) 0.49
771309 (0.3 871430 (0.6)
= Plus—minus valises are means 850, All odds raties are unadjusted
1 d Rankin scate svaluates globel diasbility and funciioning: seores range fram © (no symptorms) 1o 6 (death); the primany out
or major di ansrased an & score on the modified Rankin scale of 1 i & at 0 days
* acemres merous all seven levels of the meodifiod Rankin scale v determinod with the wse of o
L] domain were "o problom. robloms,” or extrome probleme™; for thess
1y protiems. The overstl he weas cabulated with the use of popidation
1

surologic deterioration was defined ss
shoe Seale o & decline of 2 o
wilves
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Effect of Early Intensive Blood-Pressure-Lowering Treatment on the Prima
Qutcome, According to Prespecified Subgroups.
Guideline-
Intensive Recommended P Value for
Subgroup Treatment Treatment Odds Ratio (95% CI) Homaogeneity
ma, of events (3]
Age ! 0.76
<65 yr 340 (43.3) 352 (46.7) . 0.87 (0.71-1.06)
=65 yr 379 (63.6) 433 (65.7) — 0,81 {0.72-1.15)
Region ! 0.97
China 431 (45.8) 480 (49.6) -t 0,86 (0.72-1.03)
Other 288 (65.5) 305 (68.7) - 0,86 (0.65-1.14)
Time to randomization \ 0.48
<4 hr 435 (54.3) 465 (56.7) — .- 0.91 {0.75-1.10)
=4 hr 284 (48.9) 320 (34.1) —— 0,81 (0.65-1.02)
Baseline systolic blood pressure | 0.90
<180 mm Hg 372 (50.0) 400 (53.8) . s 0.86 (0.70-1.05)
=180 mm Hg 347 (54.4) 385 (57.6) ——— 0.88 (0.70-1.09)
History of hypertension : 012
Tes 524 (52.5) 555 (54.3) —ri— 093 (0.78-1.11)
Mo 194 (50.7) 228 (58.9) R 0.72 (0.54-0.95)
Baseline MIHSS5 score : 0.48
<15 393 (32.8) 440 (44.3) —— 0.83 (0.70-0.99)
=15 324 (82.9) 341 (83.4) — - 0,96 {0.67-1,40)
Baseline hematoma volume I 0.57
<15 ml 285 (39.3) 309 (42.0) — 0,90 {0.73-1,10)
=15 ml 383 (69.1) 416 (73.4) m 0,81 (0.63-1.05)
Baseline hematoma location ' 0.76
Deep 568 (53.1) 614 (56.9) . 0.86 {0.73-1.02)
Others 100 (47.6) 111 (49.8} —_—r 0.92 (0.63-1.34)
Total 719 (52.0) 785 (55.6) e 0.87 (0.75-1.01)
as L0 20
Intensive Guideline-
Treatment Recommended I
Better Treatment
Better

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
indicated improved functional outcomes with
intensive lowering of blood pressure.
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2015 ICH Guidelines

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

6 Appears to be a safe approach

¢ 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 use
Very titratable
Few side effects
Does not increase ICP or cerebral bloodk volume
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Ready-to-use CARDENE®L.V. (nicardipine hydrochloride)
Delivers Smooth, Predictable BP Control

Rapid BP reduction in patients with ICH, with control maintained over 24 hours

17

(Tler 2 results ShOWﬂ) SBP Target Range: 140-170 mm Hg

¢ 20 patients treated 200+
6 212 mm Hg (median) initial SBP

¥

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

¢ Gradual titration of CARDENE® V. = éééé@?ﬁ%@é% %% Eﬁééﬁ %é%i

(nicardipine hydrochloride) was used 100

g

Hvecaga SBP imm Hyl

CARDENE L.V. is not indicated for treatment s

or prevention of AIS, ICH, or aSAH. L e T 18 =

Time (hours} from Treatment Initiafion

Safety Information
CARDENE® V. (nicardipine hydrochloride) is contraindicated in patients
with advanced aortic stenosis.

Abbreviations: AlS, 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

6 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

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
preferred in many cases

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

9/30/2015
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