=371 Z 0lgd7| HES A=

Nea
T =
TSI QJBiThst AlZnatmAl
Contents Contents
* Anti-thrombotics +  Stroke Unit & Neuro/Vascular Monitoring
+ Blood pressure management * Blood pressure management
* Prevention and Management of complication * Management of Blood sugar
+ Early rehabilitation + Body temperature management
+ Intercommunication with patients/care givers + Prevention and Management of complication
— Infection; bed sore; nutritional support
» Management of Cerebral Edema
*  Anti-thrombotics
+ Early rehabilitation
+ Intercommunication with patients/care givers
Category Recommendation Class | LOE
Stroke unit Comprehensive specialized stroke care (stroke unit) I A Stroke U n|t and Cardlo/NeurOIoglCal Mon|tor|ng
Standardized order The use of standardized stroke care order sets 1 A
Arterial hypertension Anti-HTN should be withheld unless SBP>220mmHg or DBP>120mmHg. BP ii € « The use of comprehensive specialized stroke care (stroke units) that incorporates rehabilitation is
reduction 15% during the first 24 hours recommended (Class I; LOE A).
Cardiac monitoring Cardiac monitoring should be performed at least the first 24 hours 1 B + LEF Xt HEF HEXBY 52 HEF MEH(LX B2 ZRH)|M X BStE Zo| AFECE (2
Ax Ax
Cardiac output Reducing cardiac output (hypovolemia, arrhythmia) should be corrected. A5Ela BRFEN
Respiratory care Airway support or ventilatory assistance for stroke with decreased consciousness 1 © M RegU|ar communication, coordinated care
bulbar dysfuncti . e
o o asen + Standardized stroke order/integrated stroke pathways
Supplementary oxygen Maintain oxygen saturation > 94% 1 € . R .
- . - — +  Reduce mortality/diability, increase thrombolysis
Swallowing test Assessment of swallowing before the patients begins eating 1 B
Anti i Oral Administration of ASA within 24-48 hours 1 B Table 3. Mortality at Designated Stroke Centers and Nondesignated Hospitals
Nutrition NG, nasoduodenal, or PEG tube feeding for patients who cannot take orally 1 B I No. (%) |
i 7 it Designated Stroke Nondesignated Adjusted Mortality P
ezt ey O AR i s L Center (n=15297)  Hospital (1= 15650)  Difference (95% Cl)*  Value
DVP prevention Subcu. Anticoagulation for immobilized patients 1 A 1d 90 (0.6) 134 (0.9) -0.3(-0.6 to -0.0) .04
Brain edema and ICP Measure the risk of edema and close monitoring of neurological worsening 1 A 7d 665(4.3) 842(5.4) -13(-21t0-06) 001
during the first days after stroke 30d 1543 (10.1) 1951 (12.5) -25(-36t0-14) <.001
Decompression Decompressive surgical evacuation space-occupying cerebellar infarction I B 1y 3412 (2.3 4067 (26.0) -30(-441t0-1.5) <.001
z > - > Abbreviation: CI, confidence interval.
Decompression Decompressive surgery for malignant edema of cerebral hemisphere I B 8Negative values indicate lower mortality at stroke center vs hospital. Adjusted for age,
sex, race, health insurance status, rural status, 13 Charlson comorbid conditions, atrial fibrillation, hospital teaching
Recurrent seizure Recurrent seizures after stroke treatment, antiepileptic selection by specific 1 B status, and total number of hospital beds by using the instrumental variable analysis.
patient characteristics
JAMA 2011;305:373-380

28 20154 CertAntele| M8 Seluls



« The use of comprehensive specialized stroke care (stroke units) that incorporates rehabilitation is
recommended (Class I; LOE A).

© HEF A= HES UEXEY 52 HEF ME (LA 52 ZEH)0|M K| Bdte Aol AFYELCE (2
5Ela, AAFEA)

* The use of comprehensive specialized stroke care (stroke units) that incorporates rehabilitation is
recommended (Class I; LOE A).
© HEF A HES UEXEY B2 HEF ME (LA 52 ZTH)0IM K E3ke Aol HEE
FZEla, ARFFA)
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Major Elements of Primary Stroke Center

Primary Care Area Supportive services

Acute stroke teams Commitment and support of medical

organization: a stroke center director
Written care protocols Neuroimaging services
Emergency medical services Laboratory services
Stroke unit Outcome and quality improvement activities

Neurosurgical services Continuing medical education

JAMA 2000;283:3102-3109
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Stroke Unit and Cardio/Neurological Monitoring

« Airway support and ventilatory assi are ded for the of patients with acute

stroke who have decreased consciousness or who have bulbar dysfunction that causes compromise of

the airway (Class I, LOE C)

Supplemental oxygen should be provided to maintain oxygen saturation > 94% (Class I, LOE C).

. I | oxygen is not recc ded in nonhypoxic patients with acute ischemic stroke (Class
1II; LOE B)

.« OARE T B8] HES BOE 20l SNUMS IIBU 4 Y R AL I HEE
2001 TS0, AH0HIZ 018 SR ST BRUMT JIZL 40| £SO/ 8 %
SEIWV,ADLEC).
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Stroke Unit and Cardio/Neurological Monitoring

+  Cardiac monitoring is reccommended to screen for AF and other potentially serious cardiac
arrhythmias that would cardiac interventions. Cardiac monitoring should be

performed for at least the first 24 hours (Class I; LOE B).

© X3P 397 S HFE SO RLE Y0 DRYECHIZASE IV, BREFEC).

ECG Characteristics of AF (2014 ACC guideline)
«  Irregular R-R interval

*  Absence of distinct repeating P waves,

«  Irregular atrial activity

Classification of Atrial Fibrillation

Patients position

Paroxysmal AF AF that terminates spontaneously or with intervention within 7 d of onset
Episodes may recur with variable frequency

Persistent AF Continuous AF that is sustained > 7d

Longstanding
persistent AF

Continuous AF of >12mo duration

Permanent AF Permanent AF is used when there has been a joint decision by the

patients and clinician to cease further attempt to restore and/or maintain

sinus rhythm.

Acceptance of AF represents a therapeutic attitude on the part of the

patient and clinician rather than an inherent pathophysiological attribute

of the AF.

+ Acceptance of AF may change as symptoms, the efficacy of therapeutic
interventions, and patient and clinician preference evolve.

Nonvalvular AF AF in the absence of rheumatic mitral stenosis, a mechanical or bioprosthetic

heart valve, or mitral valve repair

Patients’ position?

*  Data indicate patients positioning can influence oxygen saturation, CPP, MCA mFV,
and ICP.

*  Inischemic stroke patients, the supine or side position has minimal effect on
oxygen saturation.

*  Thus, in nonhypoxic patients able to tolerate lying flat, a supine position is
recommended.

*  Consideration is needed for cardiopulmonary condition, sore, and airway
obstruction.

HOB at 30-degrees HOB at 15-degrees

HOB at O-degrees

Neurology. 2005;64(8):1354-7
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Blood Pressure & Hemodynamic Consideration CHHIPS (Controlling Hypertension and hypotension immediately post-stroke)

 Effects of Immediate Blood Pressure Reduction on outcome in acute stroke (149 ischemic, 25 PICH)
« Intervention:

In patients with markedly elevated blood pressure who do not receive fibrinolysis, a reasonable goal R S
is to lower blood pressure by 15% during the first 24 hours after onset of stroke. The level of blood + Active: Labetalol or lisinopril vs placebo
pressure that would mandate such treatment is not known, but consensus exists that medications * End-points: Death or dependency at 2 wks
should be withheld unless the systolic blood pressure is >220mmHg or the diastolic blood pressure
is > 120mmHg (Class I, LOE C).

The management of arterial hypertension ins patients not undergoing reperfusion strategies remains

challenging .......Patients who have malignant hypertension or other medical indications for A o5 — e
ressive treatment of blood pressure should be treated accordingly. (Class I1b; LOE C 1
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Lancet Neurol 2009;8:48-56

ute BP trials in ischemic stroke: Candesartan

ACCESS SCAST *  Effects of Immediate Blood Pressure Reduction on outcome in acute ischemic stroke
*  Subjects: 4071 Chinese acute ischemic stroke, SBP 140 ~ 220mmHg
i « Intervention:
2 e * Intensive: Lowering BP by 10~25% (first 24h; target 140/90mmHg)
. «  Control: not receiving antihypertensives
= * End-points: Death or major disability at 14 ds
H £ oo
§ H
; § 006 ] spotcboogeesre i 8] ousoc oodprssre
2 : pa -
E. £ oo ,2 %
3 8 1 =~
¢ § T
002 H i
e HE
— i H
0 2 6 % 1m0 10 10 i i e
. Follow-up (days) H S
Number at risk Antipertensie 35— 33 2
O3 e hosnaton D §6 BE W 8 W B - e preie EEEl
Log rank est POOZS1 Placcbo1012 944 915 901 896 878 760 L2 T T S A S S R B B R N T T 1 5% T T R m B n b
TSt oo o [S—
Figure 4. Cumulative event rate. sl % w6 e B0 "ITE‘:,;‘.;;:‘J: 08 200 15 135 190 1083 100 A 1S LG LT DSL LS 10T 6y 20 27 199 185 1910 1) 160 164 1695 102 107 UL A8 1079 856
Paccbo 0 60 8 95 97 104 Gt 00 0 1 1S IR I VL 166 1559 156 8 I 0S5 BT Comr T R
Lancet 2011;377:741-750, Stroke. 2003;34:1699-1703 JAMA 2014;311:479-489

INTERACT

* CT-diagnosed acute spontaneous ICH (<6h)
sytic 1647 050) 1523(59) 818172 <o « Intensive BP lowering (target 140) vs guideline-based management (target 180) Primary End point:
Dastic 5969 6066 843932 <0t

e e e e proportional change of hematoma volume at 24 h
spsolc 218159 -127173) EIEOTET) <aon ; .

Dastolec -110(105) £3310) ENEIET) <001 * No difference of functional outcome (mRS, Barthel I)

Poporionsbaod e hanges o bseline

i e rngomizaion, ean GD), %
syl 2767 7208 554506 <0t
Daslc -107101) <4011 “43(36049) <01

Sty s,

men 50), e - - .
spolc 1373018) 1465 (136) EIEUTET) <oon = e e ) °
Dastic 2402 481 “40(450-35) <0t e s e

oo ey 14 s o, s i Hacmatoma

‘mean (S0), mm Hg : Mean baseline volume (ml) 127 (116) 142(145)

Spoic 1352 104) 1870140) EETET) <aon N + Mesnvokmest24h(ml)  154(147) 152075
Dustoic s400 55363 ETTEED o0 - ~ om0

Ty H- Mean (55%0) L7 Goen

:’:;Wm““ww == = N = < Mgan difference: 10.8mmHg Adustedmedian (95%C)f  162%(8810241%)  62%(-07t0134%) 100%(00t0205%) 006

Score n e ki s, e (8) 2000030) 2000830 i) i = Nosclaiacstt ()

e Mean (55%0) 7(4040)  09(09K027)  17(05tos0)  On
0 (n0 symptoms) 204 (10.0) 154 (7.6) 0.98 (0.8 t0 1.09)° 70 26(11t042) 09(06t025) 17(-05t039) o013
1(no significant disability despite symptoms) 653(322) 701 (34.6) W ..:,_\ il “M .5 ’ . i . e ‘Substantial growtht 40(23%) 26(15%) 8% (-10to 17:0%)§ 005
2 (slight disability) 491242) 491(242)

3 (modect gy 252144) 37047) e r——
(radeately sevr st 28027 250141)
S Genrodiabiy) 10863) 768
6 %02 B0
Death o () %02 502 1000057 174) %
Duratonof it hespitalzaton, medin (0R), . 10GoBID  1060LIY) 2
JAMA 2014;311:479-489 Lancet Neurol 2008;7:391-99
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Guideline-
+  CT-diagnosed acute spontaneous ICH (<6h) with BP 150~220mmHg, in 2838 patients .g'd"‘f;"‘;:m ::;"m )
«  Intensive BP lowering (target 140) vs guideline-based management (target 180) within 1 hour from randomization Variable [,“.’:;;‘;, ('»733:"51 O;:;‘nc'},” P Value
for 7 days jor disability — noftotalno. 06)f __ 719/1382 (520) _ 785/1412(556) 087 (075-101) 006
Secondary outcomes

*  Primary End point: death or major disability (mRS 3-6) at 90 ds Score on the modified Rankin scale — no.ftotal no. (%) 087 (077-100) 004
L o iy M 0:No symptoms atall MynRE) 071208

1: No substantive disability despite symptoms. 202/1382(21.1)  254/1412 (18.0)

2 Sight disabilty 2913820187)  266/1412 (183)

3: Moderate disabilty requiring some help 20/1382(159)  28¢1412 166)

4 Moderate-severe disabilty requiring assistance with daily  250/1382(181)  268/1412 (19.0)
g

i - - Guideline group 5: Severe disabity, bed-bound and incontinent 81382(60)  113/1412 (80)
E — Intensive group 6: Death by 90 days 166/1382(120)  170/1412 (12.0)
£ Death— no,totalno. (%) 166/1394119)  170/1421 (120) 099 (078-125) 09
g Tieakhrelared qualny of e}
g 160 : Problems with mobility — no. total no. (%) 767/1203 (638)  821/1231 (667) 088(074-104) 013
. B Problems with sef.care — no,total no. (%) S63/1202(¢68)  635/1230(516) 083 (070-097) 002
H H bl Problems with usual activities — no,total no. (%) 7311203 (60.8)  $14/1231(66.1) 079 (067-094) 0006
3““ Targetevel Y Problems with pain or discomfort — no.total no. (%) 477/1197 (39.8)  552/1227 (45.0)  081(069-095) 001
210 H Problems with anxiety or depression— no Jtotal no. (%) 406/1192(341)  463/1220(380) 034 (072-100) 005
S o 060:039 055:040 o002
2 Living in residential care facility — no.ftotal no. (%) 108/1222(88)  1141248(0) 096 (073-127) 080
0] ebmeotsmn i Duration of nitial hospitalization — days 043
o Median 20 19
R 5 0.4 o ¢ 1270 2 a0 5" M Moy Interquartile range 1235 133
— Minutes Ho Days/Time
NEJM 2013;368:2355-2365 NEJM 2013;368:2355-2365

Induced Hypertension

COSSACS (The Continue or Stop Post-Stroke Antihypertensives Collaborative Study)

* Acute stroke within 48 hours from antihypertensive medication (n=763, ischemic or hemorrhagic) ional cases with sy ic hyp ion producing logical sequelae, a physician may
+ Continue or stop BP med prescnbe. Vasopressors to improve ce_rebral blood flow. If drug-induced hypertension is used, close
neurological and cardiac monitoring is recommended (Class I; LOE C).
* Death or dependency at 2 wks The usefulness of drug-induced hypertension in patients with acute ischemic stroke is not well
established. Induced hypertension should be performed in the setting of clinical trials.
L=/ The administration of high-dose albumin is not well established as a treatment for most patients with
MRS WEMRS1 MRS EEMRS3 mRS4 W mRSS  mRS6 - Datmising acute ischemic stroke until further definitive evidence regarding efficacy becomes available (Class
— 1Ib; LOE B).
Continve b
group 8 £ g n4n i
(0=379) H
i
“a
Stopgroup
(ne384) 2 n 58 77 4
——TT 77— gnkposs
o 1 ® 3 4o H © 0 8 % m R S S+
Proportionof patints () P———
G w2 3w W owm  m om
Sem  m  om o ow  owm  om om
Continue (n=379)  Stop (n=384) Difference (95% C1) P
Systolic blood pressure (mm Hg) 40(138t0142)  153(151t0156) 1B10to17) <0.0001
Diastolic blood pressure (mm Hg) 76(75t076) 84(83t086) 8(6t010) <00001
National Institutes of Health stroke scale score 38(32t043) 35(29t040) 03(-05t011) 046
Barthel index score 156(15010162)  160(154t0166) 05(-13t004) 030
‘Data are mean (95% CI).
Table 2: Early secondary clinical outcomes. NEJM 2013;368:2355-2365

ALIAS ALIAS part 2

+ Potential benefit of Albumin in acute stroke: improving perfusion, d edema, lized ADC, reversed Inclusion: Acute ischemic stroke (18-83yrs), NIHSS 6 or more, Start albumin within Shrs and 90min of the start of

stagnation in post-ischemic cortical venules, improved microcirculation thrombolysis; Exclusion: numerous

*  ALIAS: early termination by DSMB Intervention: 500ml of 25% albumin for 2 hours, IV fluid limits 4200mL during the first 48 hours, diuretics

mandated

Primary-end point: favorable outcome at 90 d (nRS 0-1 or NIHSS 0 or 1)

841 patients (albumin 422 vs saline 419)

Relative Risk of Adverse Events in ALB Relative to Saline Event Proportion, % ) i
Subjects (+/- 95% Confidence Intervals) * (naffected/ N total) + Increased risk of shortening of breath and ICH
ALB Saline
Newroldotororston o @ | -Ho——| — Albumin ~ Saline RR (99% C1) or
.3 (13207) L1 (9217) (n=422) (n=419) pvalve
1.4 (3/207) 14 (3217)
48 (10207 [28 210 Primary outcome
21 @san |41 eam NIHSS or MRS 0-1 (or both) at 90 (:30) days 186(44%)  185(44%)  096(0-84-110")
‘Symptomatic ICH within 24 h {  }—@+————— 34 (7200 41 (8217 Composite outcome at 90 (+30) days
by PAsehut Lany |6 wie MRS 0-1, NIHSS 0-1, ordecreasein NIHSS from 227 (54%)  241(58%) 093 (0-80-1.09)
Aympiomelc Ol witin 248 a 48 (10207 |14 (16217) baseline by 10 or more points
Asymptomatic ICH within 24 b, PA cohort | F—#——— 61 (165 |86 (18179 NIHSS 0-1at24h 65(15%) 62 (15%) 099 (0-66-149)
:: Z‘Z: ::"’;::’n NIHSS 0-1at 90 days 15036%)  164(39%)  088(071-110)
* asdetominady sto L L R mRS0:1at 90 days 185(37%)  US(35%)  103(082-128)
Figure. Adverse events in ALB- and saline-treated subjects. Diamond points denote the relative risk of each adverse event, and the MRS 0-2at 90 days 227(54%)  221(53%)  099(0-85-113)
‘whiskers denote the lower and upper 95% Cls of this estimate.
Stroke 2011;42:119-127 Lancet Neurology, 2012;11:397-404
E = == o = o
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Hypoglycemia (BS < 60mg/dl) should be treated in patients with acute ischemic stroke (Class I; LOE
C). The goal is to achieve nomoglycemla

Evidence indicates that persi hospital hyperglycemia during the first 24 hours after stroke is
associated with worse outcomes than normoglyoemla, and thus, it is reasonable to treat
hyperglycemia to achieve BS level in a range of 140 to 180 mg/dL (Class Ila; LOE C).

247| HBMoM DE Y2 Y& 0jof FHeH(2 A%
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Hypothermia vs Hyperthermia

Sources of hyperthermia (Iemperature >38°C) should be i
ications should be admi d to lower temperature
I; LOE C).

24 sEMERe Hee S By Hell 2 fals) s
20| Y= 32, 3 BUH X2 E 9lctol 2T 29

identified and treated, and antipyretic
in hyperthermic patients with stroke (Class

LAD+ZEB)
+0F & 010F BHCH (274

ATLEC).
gol3g 3o Heg dns 49 ! 49
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UK-GIST trial (n =933
il ) Meta-analysis: fever and mortality in acute stroke

GKI Saline
njtotal  nftotal OR(95%Cl) Study Odds ratio (fixed) Weight 0dds ratio (fixed)
or sub-category log [Odds Ratio] (SE) 95% Cl % 95% Cl
Azzimond 1995 12240 (0 5290; —— o7 3.40(1.21,957)
Barthelindex <9 73/309 88/327 —— 084(0-59-120) . —- 17.80 3.95(1.84,8.49]
Jorgensen 1996 a 720 03680 - 1999 2.10[1.02,432)
Prasad 2008 0,080 (0.7280) — 511 0.92[0.22,385)
mes>3 13322 1221339 1 Reith 1096 0.5880 (0.2390) = 47.39 1.80(1.13,2.88]
(excluding death)
Total (95% CI) 'Y 100.00 220(1.50,3.03)
Death 139/464 128/469 Test for heterogeneity: 2 = 5.08, df = 4 (P = 0.28), 12 =21.2%
Test for overalleffect Z = 4.78 (P < 0.00001)
T T T T T J —
04 06 08 10 12 14 16 0.001 001 0.1 10 100 1000

Favours GKI Favours saline: Fever decreases risk  Fever increases risk

Lancet Neurol 2007,6:397-406 Acta Neurol Scand 2010;122:404-408

Hypothermia vs Hyperthermia

Prevention of Complication: Infection

« The utility of induced hypothermia for the treatment of patients with ischemic stroke is not well
established, and further trials are recommended (Class I1b; LOE B).

Patients with suspected pneumonia or UTIs should be treated with appropriate antibiotics (Class I;
LOEA).
Routine use of prophylactic antibiotics has not been shown to be beneficial (Class III; LOE B)

© EHEF XL EO| Ao SOUY HYO| oS U Holstn KRR E ZHst= 0| Zasict
o HRI|H 7’°'°| Q‘”EI A %‘Wﬂ X|27t “'Eo}Er
— c g3y Hllhlmﬁlsg%%' o3 °0|| 7}3@&*’2‘,’% I I%"Z —’.S’EE Ch (ATARE C, 274
COOL AID! Anterior in terms of infarction M)
infarction cooling gmwth or clinical outcome
18 hypothermia, 22 control
WCHTRY bembeEiomiGE : B in = *  Ventilation in a semirecombent position, positioning of the airway,
within 6 hours (28 cooling outcome, frequent pneumonia in e 0 R .
hypothermia, 30 control) hypothermia suctioning, early mobility, and shortened use of intubation
*  Treat nausea/vomiting
COOLAID Oresund®  Acute stroke <24 hrs (17~ E and  No di in 5
hypothermia, 14 control) surface cooling outcome ¢ Exercise and deep breaths

+  Indwelling catheters should be avoided if possible.

+  External catheters, incontinence pants, intermittent catheterization are
alternatives to an indwelling catheter.

Neurology 2004;63:312-317, ?Stroke 2010,41:2265-2270, *Acta Neurol Scand 2013;127:399-405

Prevention of Complication: Nutrition Prevention of Complication: Bed sore
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recommended (Class I; LOE B). EI|AH80| £7t58 AR, A YO M XIF HSIS €A F7{L, 37| EE|A (air mattress)Q| AHES 1
2 & 4 Aok (iﬂf\f%‘ B, 27{Af8 IIb)

«  Assessment of swallowing before the patient begins eating, drinking, or receiving oral medication is

« The patients who cannot take solid foot and liquids orally should receive NG, nasoduodenal, or PEG

tube feeding to maintain hydration and nutrition white undergoing efforts to restore swallowing
(Class I; LOE B)

* Routine use of nutritional supplements has not been shown to be beneficial (Class I1I; LOE B)
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Prevention of Complication: DVT and PE

. inistration of ar ion is recc ded for of i bilized
patients to prevent DVT (Class I; LOE A).

* The use of aspirin is reasonable for treatment of patients who cannot receive anticoagulation for DVT
prophylasix (Class Ila, LOE A).

« The use of intermittent external co:

devices is ble for

of patients who

cannot receive anticoagulation (Class Ila; LOE B)
© BY7IHES ERON ZePYENT S oYet| o) 27T g0l =80 2+ ATt EAFE LA
B LUQIHO| 22 SRT 2 0Y S Qo STt WSHFALS AR £+ oLt 58| 9
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+  External compression: potential for skin damage is a concern.

*  Oral administration of aspirin (initial dose is 325mg) within 24 to 48 hours after stroke onset is
recommended for treatment of most patients (Class I; LOE A)

* The usefulness of clopidogrel for the treatment of acute ischemic stroke is not well established (Class
1Ib; LOE C).

© HE¥ 7o i E S{EY X EF SR A& otATR
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IST (International St

CAST (Chinese Stroke Trial)

*  ASA, heparin and control in acute stroke (n = 19,435)
*  Qutcome within 14 days
— Aspirin-allocated patients: | recurrent strokes within 14 days (2:8% vs 3-9%, 2p<0-001)
| death or any non-fatal recurrent stroke (11-3% vs 12:4%, 2p=0-02)
1 Fatal hemorrhage(1-1% vs 0-6%, 2p=0-0004).
*  Outcome at 6 months
| alive but dependent

Outcome Heparin vs no heparin Aspitn vs no aspiin

Heparin o heparin Events prevented  Aspiin No aspirin Events prevented

per 1000 (SD) per 1000 (SD)

No randomised o7 9718 9120 o715
No with 14 day data 9716 (99-99%) 9717 (99-99%) 9719 (99.99%) 9714 (99-99%)
Fatal and non-atal events
Recurrent ischaeic stroke: 283 (29%) 370 (38%) 903y 275 (28% 378(39%) nE*
Haemorthagic stroke (HS) 120(1.2%) 41(04%) -8 (1) 87(09% 74 (08% -10)
Recurrent ischaemic stroke or HS 396 (41%) 411 (42%) 2(3y 361(37%) 446 (46%) 9(3°*
Death or non-fatal stroke: 1136 (117%) 171 (120%) 4(5) 1099 (11.3%) 1208 (12.4%) 1"
Pulmonery embolism 53(05% 81(08%) 3(1) 57(06%) 77(08% 2(1)
Transfused or fatal extacranial haemorrhage 129(13%) 37 (04%) -9 (1) 109(11%) 57(06%) 5 (1)

HS=hacmorthgic ok (e symptaati tacanal hemorhage of symplomati aemarhagc ansformaion o nact) confmed b CT scan, MR, of necropsy.Negative
numbers \l\mtale that active treatment.
*2p<005, **2p<0.01, ***2p<0.001, ****2p<0.00001. Selected exact p values given i text.

Table 2: Main outcome events within 14 days

Lancet 1997;349:1569-1581

+  Large, randomized, placebo-controlled trial
+ Total 21106 patients from 403 hospitals in China
+  CT scan before randomization was mandatory only for patients who were comatose.

Number (%) Absolute benefit  2p
Aspirin Placebo Yith aspiin.pet
(n=10,335)  (n=10,320)
Death
All Deaths 343(3.3%) 398(3.9%) 5.4(2.6) 0.04
Due to initial stroke 144(14%)  175(1.7%) 3.0(L7) 0.08
Recurrent stroke
Al 3353.2%)  351(3.4%) 1.6(2.5) >0.1
Ischemic 167(1.6%) 215(2.1%) 4.7(1.9) 0.01
Hemorrhagic 115(1.1%) 93(0.9%) -2.1(1.4) >0.1
Death or non-fatal stroke 545(5.3%) 614(5.0%) 6.8(3.2) 0.03
Transfused or extracranial bleed 86(0.6%) 58(0.6%) -2.7(1.2) 0.02

Lancet 1997,349:1569-1581

CARESS (the Clopidogrel and Aspirin for Reduction of Emboli in Symptomatic

CARESS (the Clopidogrel and Aspirin for Reduction of Emboli in Symptomatic

Carotid Stenosis trial)

*  50% carotid stenosis with ipsilateral carotid territory TIA/stroke within the last 3 mo.
*  ASA(75mg)/Placebo vs ASA(75mg)/Clopidogrel(300-> 75mg)
*  Primary End point: MES

D-1 D1 D2 D7 £1
o Clopidogrel
‘ Clopidogrel 300 mg 75 mg daily
""""" Clopidogrel
(n=51)

All patients received ASA* 75 mg once daily D1 to D7+1
Screening Placebo
~~"7 (h=56)
Placebo daily

Placebo

MES* detection MES detection MES detection

Circulation 2005,111(17):2233-40

Carotid Stenosis trial)

*  50% carotid stenosis with ipsilateral carotid territory TIA/stroke within the last 3 mo.
ASA(75mg)/Placebo vs ASA(75mg)/Clopidogrel(300-> 75mg)
Primary End point: MES

Intention to Treat 1 Per Protocol Analysis
RRR30.8% | RAR 37.3%
100 p=0.005 : 100 p=0011
1
- 72.7% g 72.5%
2
= 60 I 6
3 1
£ 1
T 40 40
] |
w
= 1
20 20
1
1
Baseline Day 7 1 Baseline Day 7

M clopidogrel*[] Placebox
Circulation 2005,111(17):2233-40
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CLAlR (Clopidogrel plus aspirin versus aspirin alone for reducingembolisation in patients

with acute symptomatic cerebralor carotid artery stenosis)

CLA'R (Clopidogrel plus aspirin versus aspirin alone for reducingembolisation in patients

with acute symptomatic cerebralor carotid artery stenosis)

*  50% carotid stenosis with ipsilateral carotid territory TIA/stroke within the last 3 mo.
* ASA(75mg)/Placebo vs ASA(75mg)/Clopidogrel(300-> 75mg)
*  Primary End point: MES

D1 D2 D71

C75mgo.d.

Voot L bl b clopidogrel
g
ASA 75-160 mg 0.d. to all pts from D1 to 7

TiAor IS P —— Placebo
within 7 days
(intially 48 hours T L
and extended for improving Placebo Placebo o.d.
study recnuitmen) 1 t 1

MES + DWI MES MES + DWI

Lancet Neurol. 2010 May;9(5):489-97

Dualtherapy ~ Monotherapy  Relative risk reduction, P
% (95%Cl)

Modified intention totreat n=46 n=52

Baseline 26/46 (57%) 35/52 (67%) 160% (-152t0388) 0272

Day2 14/4531%)  27/50(54%) 424% (4610652) 0025

Day7 10/43 (23%) 26/51 (51%) 54:4% (164t0751) 0.006
Per protocol n=25. n=31

Baseline 25/25(100%)  3Y31(100%) - =

Day2 10/25(40%) 22/30(73%) 455% (771067-8) 0013

Day7 8/24(33%)  20/31(65%) 483% (37t0723) 0022
Table ber of pati e 5 S jaldoppk

Lancet Neurol. 2010 May;9(5):489-97

CARESS & CLAIR

Dualtherapy  Monotherapy _ Weight Riskatio, M-H,ixed, 95% 1

Microembolicsignals atday 2

aaness 50 40154 601w . 07605610101
QAR a5 27150 399% — 058(035t0095)
Totl s oy 1000% > 068(053t0089)

Heterogeneit: /=090, dfel (p=034): 0%
Tetforoveralleffct: 2+285 (p=0.004)

Microembolicsignals at day 7
aaress

w48 aorss 610% S 060(04210086)
R 1043 26551 [ ———— 046(02510084)
Total 3us 661106 10008 - 054(04010075)
Heterogeneit: /=062, die (=043 P=0%
Testforoveralleffect 2-377 (p=00002)
[ s 3 3
Favoursdualtheapy  Favours monotherapy
M- HeMantel Hoenszel
Dualtherspy  Monatherapy  Weight Risk difference, M H,fed, 951
aaress o5t use 2% — 007(015t0000)
asr 46 5 e — - -004(01010003)
Toul g7 6108 1000% < 006 (011t0-001)
Heterogeneity: =045, di-1 (=050):P=0%
Testfor cveralefict 2215 (-003)
& 1 0 G o

Favoursdualtherapy  Favours monotherapy

M-HeMantel-Haengzel,

Lancet Neurol. 2010 May;9(5):489-97

CHANCE (Clopidogrel with aspirin in acute minor stroke or transient ischemic attack.)

+ Randomized, double blind, placebo-controlled study

« clopidogrel + aspirin vs aspirin alone for 3m, in acute high-risk TIA or minor ischemic stroke
* Population: acute (24h) minor stroke (NIHSS <3)or TIA (ABCD2 >4)

5170 subjects, (2584 ASA+clo vs 2586 ASA)

*  Primary efficacy outcome event: new stroke event at 90 ds

* Primary safety outcome event: moderate to severe bleeding event (GUSTO definition)

Clo 300mg Clo 75mg Clo 75mg
ASA+CLO
ASA75-300mg ASA 75mg ASA placebo
0D | 2D | 21D | 900D |
=
I I I I )
ASA ASA75-300mg ASA 75mg ASA 75mg

NEJM 2013;369:11-19

CHANCE (Clopidogrel with aspirin in acute minor stroke or transient ischemic attack.)

Table 2. Eficacy and Safety Outcomes.
Aspirin Clopidogrel and Aspirin  Hazard Ratio
Outcome (N=2586) (N=2584) (95% CI) P Value
Patients  Event Patients Event
with Event  Rate withEvent  Rate
no. % no. %
Primary outcome
Stroke 3 17 n2 82 068(057-081) <0001
Secondary outcomes.
Stroke, myocardialinfarction, or 307 119 26 84 069(058-082) <0001
death from cardiovascular
causes

Ischemic stroke 295 114 204 79 0.67 (0.56-0.81) <0.001
Hemorthagic stroke s 03 3 03 101(038-270) 098
Myocardial infarction 2 o1 3 01 144(024863) 069
Death from cardiovascular s 02 6 02 116(035379 081
Death from any cause 10 04 10 04 097(040233) 084
Transient ischemic attack 7 13 39 15 082(053-126) 036
Safety outcomes
Bleeding*

Severe 4 02 4 02 084(024379) 094

Moderate 4 02 3 01 0.73 (0.16-3.26) 068

Mild 19 07 30 12 157088279 012
Any bleeding 2 16 60 23 141(095-210) 009

NEJM 2013;369:11-19

CHANCE (Clopidogrel with aspirin in acute minor stroke or transient ischemic attack.)

104
038 1
'E 035-
g osd Clopidogrel-aspirin
8 o.
= Aspitin
T 04
H 035
5
@ o
0 0 30 £ %
Hazard ratio, 0.68 (95% CI, 0.57-0.81)
oo P<0.001
T T T
30 60 90
Days since Randomization
No. at Risk
Aspirin 2586 2307 2287 1906
Clopidogrel-aspirin 2584 276 2361 1989
Figure 1. Probability of Survival Free of Stroke.
The primary outcome was ischemic or hemorrhagic stroke. The inset shows
the same data on an enlarged segment of the y axis.

NEJM 2013;369:11-19
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Anticoagulation

At present, the usefulness of argatroban or other thrombin inhibitors for treatment of patients with
acute ischemic stroke is not well established (Class 11b; Level of Evidence B). These agents should be
used in the setting of clinical trials. (New recommendation)

«  The useful of urgent anti lation in patients with severe stenosis of an internal carotid artery
ipsilateral to an ischemic stroke is not well established (Class 11b; Level of Evidence B). (New
recommendation)

«  Urgent anticoagulation, with the goal of preventing early recurrent stroke, halting neurological
worsening, or improving outcomes after acute ischemic stroke, is not recommended for treatment of
patients with acute ischemic stroke (Class I1I; Level of Evidence 4). (Unchanged from the previous
guidelinel3)

« Urgent anticoagulation for the of yvascular is not recc ded for

patients with moderate-to-severe strokes because of an increased risk of serious intracranial

hemorrhagic complications (Class III; Level of Evidence A). (Unchanged from the previous
guideline13)

Initiation of anticoagulant therapy within 24 hours of treatment with intravenous rtPA is not

recommended (Class I1I; Level of Evidence B).

o

The use of comprehensive specialized stroke care (stroke units) that incorporates rehabilitation is
recommended (Class I; LOE A4).
g :‘“7I EEF @Rt HEAZE AR o
Fla, 3APFEA)
L il—- rte e 4 As YoM 715 S50) Lo St HE ARE e X0l A €t (2
A).
7l

Fo| & @ 75t of whE AlZHLHO AIZrsHOF SCH(ZA

A&E I, HAE
g X 22 dof

la, ADF A).

22 $itol YHUHOIN XSH0|T MEH o2 NEHES FYHCHEASE

o (MEoRtn ATAE)
. 347 HEE BRO MUK BE YDHOR OO 5T TH5 e B 2 AIZHAO] AITSHE Ho| 22|
HAECH@DFTA, ZHSE 1+4).

© BYY| HEF BRtE K FF T 242 O[O HEXZS AIZSHO SCH@LSFE B, ZAFE 14)

fuyE]

(347 H@%

7| T8 KIZ(72A121 0|
CEL TRERE SR

T
(ARSI 3 5
wa% B9 A2 | | saAmAs |

Fig. 1. Algorithm of stroke rehabili-
tation.

AVERT (A Very Early Rehabilitation Trial for Stroke)

Eligible, recruited &
randomized

oo
Day14Ax

3 month Ax
1" safoty outcome ~ death
1" feasibility outcome - total
“dose’ of mobization delivered

—— 6 month Ax

12 month Ax
End of study

Stroke 2008;39:390-396

AVERT (A Very Early Rehabilitation Trial for Stroke)

Table 2. Good Outcome (MRS score 0-2) at 3, 6, and 12 Months After Stroke

Multivariable Analysis*
Good Outcome (MRS 0-2) SC, N (%) VEM, N (%) Unvariable P OR (95% C) P

3 months 1033 (303) 16/38 (39.5) 0.6 410 (099-16.88) 005
6 months 132 (34.4) 16/36 (41.7) 062 417 087-20.07) 008
12 months 833(24.2) 14/36 (389) 021 815 (1.61-41.21) 001

OR Indicates odds ratio.
*Adjusted for age, baseline NIHSS score, and premorbid mRS score.

Primary End-point
*  Safety: Mortality Very Early Mobilization(8/38) >Standard care (3/33), p =0.20
+  Feasibility: Total dose/median time to first mobilization

b 20 5
i @
0 { H Tw
i - &
: 8"
E® )
¥
fr fo :
B! ] o
é 167.0 F $
™ 0 308 u{”
69.0; 131
i
‘Standard Care y

Stroke 2008;39:390-396

Table 1. Completed Trials of Early and Very Early Mobilization After Stroke

Publcation Tl Time (Hours) Between

Name) Stroke and Mobiizaton utoome™

Bervarct et 2 2008" 7 . ™

(VT Medan=18.1, , $0=333,
« Emphass onpatentbeng uprghtand  10R=128-215  absaue sk dference=12%, s
outofbed (g o standing) ComvI(1=33;: St averse eerts: leventon
+ Atlast twce  ay for st 14 0y Medan=303, =15, contoi=14,s
ornt ascharge 10R=230-099  Nonserous advers everts: nenvntion

=61

Langhameetal 2010* 3 + Rectuted withn 24 hof admissin, Intenention (1=16)

L] With oalto tart mobizaton within Mean=273 \
24natsioke Range=26-20  Complcationss: =B, conro=17
* Gl alent oot s Co (=16 Conpleats 0y -0 -5,
Walking ajusted o patent neecs) Mean=320
 Continued at least four times a day, Range=225-47.3 WWW' Immobilty (days 0-5):
Guring theipatent tay, o orcne week i
atrrecrutment

DSerens tal2011®  50(&2I0ckeed o Recntedwitin win

nanayss) prooco stated 24 hater toke Nt reported Deins: ntervntion=0%, conrol=6%

* Patlents head of e bed Keptat °for  COnOl (=17): _ Severecomplicatons Including deatn
1t 24  oststroke, olowedby 45°for Nt repored {Gurng haspalzaton) nteventon=%,
241, ten90°for 4n contor=47%-

(KEMS) analys) 24Nt stroke, wih mobizatoncutof beg Median=131 Deaths: ervntion=7727, conrl

Withn 24 of admission 10R=85-256 =2/29, adjusted 0R=5.25, s
 No predefined mobilization protocol. Control (n=29): Patients who experienced 21

Mobilzaton, defined as anyout ofbed ~ Medin=33.3 complcaton: nferventon=67%,

acthty, ollowed te stroke unts standarg 10R=26.0-39.0 1265% 1

ot for mobizaton, adusted to patents ‘Functional outcome
MRS 0-2: nterventon=40%.
oontol=60.7%, austed™ OR=27, .

needs
* Mobilzation occured severaltmes per day
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Early Rehabilitation

Table 2. Ongoing Trials of Early and Very Early Mobilization After Stroke

Estimated

Enroliment _ Interventions

Recrultment Time Frame _ Primary Outcome

AVERT Phase Ill (Florey Institute 2104

Intervention: usual care + very early mobilization

of Neuroscience and Mental Patient wilrecelve standard stroke unit care with of stroke symptoms
Health) NCTO1846247 earller and additional physlotherapy and nursing
Active, not recruting ‘sesslons as per an Intervention protocol

Comparator: usual care
SEVEL Trial (Nates University 400 1 early Notime MRS at 3 months after stroke
Hospita) NCT01573299 The patient can it outside of the bed, the day
Terminated" after stroke onset

Intervention group 2: progressive vertcal positioning
‘The patient Is progressively verticalized and Is
‘allowed to sit outside of the bed on the third day after

the stroke onset

Recruited <24 hof onset MRS at 3 months after stroke

‘Source: htp://www.clinicaltrials.gov (December 4, 2014). mRS Indicates modified Rankin Scale.
*Trial stopped because of siow enfollment rate (Fanny Herisson, personal communication, 2014).

Management of Brain Swelling

* D

pressive surgical
preventing and treating
previous guideline)
Decompressive surgery for malignant edema of the cerebral hemisphere is effective and potentially
lifesaving (Class I: LOE B). Advanced patient age and patient/family valuations of achievable

outcome states may affect decisions regarding surgery. (Revised from the previous guideline)

g infarction is effective in

(Class I; LOE B). (Revised from the

ion of a space-occupyi

and brain stem compi

1 MRS-2

Conservative
treatment

Surgery

DI MRS=3 3 MRS=4 [ MRS-5 O3 Death

2% 19% 2% 5% 71%

(142) (8/42) (142)(2/42) (30/42)
14% 29% 31% % 2%
I51) (15/51) (16/51) (2/51)  (11/51)

Lancet Neurol 2007,6:215-22

Management of Brain Swelling

.

Placement of the patients in a semi-sitting position with elevated head.

Avoidance of noxious stimuli

Pain relief

A low normal body temperature (36-37°C)

Maintain CPP

Osmotherapy with 10% glycerol. 15% mannitol, or hypertonic saline

Avoid hypotonic saline or glucose solutions

Short-term barbiturate — transient ICP, MAP, CPP drop

Communication

”~
ANSWERS Hoart"
by heart

Lifestyle + Risk Reduction
Caregiving

How Should |
Communicate with
Heart and Stroke
Patients?

When someone has a heart attack,
heart surgery or a stroke, they need
special consideration while they are
recovering or adjusting to their life after
one of these events. They are likely

to have emotional ups and downs.
Sometimes they may become clinically
depressed. Often roles between the
survivor and the caregiver are reversed.

Communication

How do | communicate with a heart attack

or heart surgery patient?

* Expect emotional ups and downs, crying for no reason,
nightmares and fears of death.

« Give yourselves time to adjust and freely express your
emotions to one another.

courage your loved one to start making the necessary
changes to prevent further events or complications.
* Accept the fact that your roles may be reversed, at

least for now.

courage your loved one to get back into life and
make plans together for the future.

« Even though he or she is sick, remember that you still
deserve to be treated with respect

*Bea

express how he or she is feeling.

200d listener. Your loved one may need to openly

+ Use “I” messages rather than “you” messages.

«When you feel angry or frustrated, say *1 feel angry.”

instead of “You make me angry” to express your

feeling without blaming others.

How do | communicate with a stroke

survivor?

* Remember that many stroke survivors may
have damage that makes it difficult for them to
communicate well.

+ Accept whatever communication form they have, even
if it’s just making signs with their hands.

 Learn everything you can about their condition so you
can be more understanding and helpful.

« Join support groups and lean how others have
managed to break down communication barriers.

* With aphasia, it’s not necessary to talk louder, just more
slowly. Avoid talking down to your loved one, and be a
good and patient listener.

(continued)
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