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Class (strength) of Recom
m

endation



Level (Q
uality) of Evidence



Prehospital bypass



If eligible for IV-alteplase, the benefit of 
bypassing the closest IV-alteplase-capable 
hospital to go to a throm

bectom
y capable 

center is uncertain



AHA also publishes M
ission: 

Lifeline Stoke



https://w
w

w.heart.org/en/professional/
quality-im

provem
ent/m

ission-lifeline/
m

ission-lifeline-stroke.  Dow
nloaded 

9/20/2020



Problem
 w

ith Stroke Severity Scales
N

ot accurate enough?

•
All scales had Area under the RO

C
 curve w

as m
ostly 0.7-0.85


•
Probability of LVO

 w
ith a positive LVO

 prediction test w
as thought to be only 

50-60%
, w

hereas >10%
 of those w

ith a negative test m
ay have an LVO


•
Thus, m

ore effective tools are needed to identify suspected stroke patients 
w

ith a strong probability of LVO

Stroke. 2018;49:e111-e122



https://w
w

w.heart.org/en/professional/
quality-im

provem
ent/m

ission-lifeline/
m

ission-lifeline-stroke.  Dow
nloaded 

9/20/2020



Thresholds of additional travel tim
e

Insuffi
cient evidence

Delay to alteplase

Delay to throm
bectom

y



Prehospital bypass to healthcare facility able 
to perform

 throm
bectom

y if patient is ineligible 
for IV throm

bolysis w
hile still having strong 

probability of Large Vessel O
cclusion (LVO

)



Som
e patients can get alteplase 

after 4.5 hours from
 last know

n 
w

ell (LKW
)



N Engl J M
ed 2018; 379:611-622



W
AKE-UP Trial

•
503 patients enrolled


•
Random

ized to Alteplase vs standard care


•
70 centers in 8 European countries



Inclusion

•
Ages 18-80


•
Last Know

n w
ell >4.5 hours to infinity, but sym

ptom
 recognition w

ithin 4.5 
hours


•
Early stroke based on M

RI (DW
I+ and FLAIR-)



Exclusion

•
IC

H


•
If planned throm

bectom
y


•
NIHSS >25


•
Lesion larger than 1/3rd of the territory of the M

iddle Cerebral artery


•
Contraindications to alteplase (other than unknow

n LKW
)







N Engl J M
ed 2019;380:1795-803



EXTEND Trial
Published M

ay 9, 2019 - too new
 for current update

•
M

ulticenter RCT in Australia, New
 Zealand, Taiw

an, Finland from
 2010-2018


•
Double blinded to Alteplase vs placebo 


•
Stopped early because of W

AKE-UP, and only enrolled 225/400



EXTEND Inclusion

•
Betw

een 4.5 and 9 hours after stroke onset or on aw
akening w

ith stroke 
sym

ptom
s


•
Hypoperfused but salvageable regions of brain detected on autom

ated 
perfusion im

aging (as processed by RAPID)


•
Perfusion lesion-ischem

ic core m
ism

atch >1.2


•
Absolue difference in volum

e >10m
l


•
Ischem

ic-core volum
e <70m

l



EXTEND im
aging

•
M

RI/M
R Perfusion


•
CTP



Exam
ple of CTP



Exam
ple of M

RI/M
RP



EXTEND Exclusion

•
Prestroke m

RS >2


•
Very severe strokes (NIHSS >26)


•
G

oing for endovascular throm
bectom

y







For m
ild non-disabling strokes 

(NIHSS 0-5), IV alteplase is not 
recom

m
ended



JAM
A. 2018;320(2):156-166



PRISM
S Trial

•
Designed for 948 patients in 75 hospitals in the USA


•
Phase 3b RCT of Alteplase vs ASA w

ithin 3 hours of LKW



•
O

nly 313 patients enrolled at 53 centers


•
Stopped early by Sponsor, G

enetech “financial decision based on the fact 
that the trial could not be com

pleted w
ithin the allotted funds in the specified 

tim
e fram

e.”


•
“…

Very early study term
ination precludes any definitive conclusions.”



PRISM
S Trial

W
hat is a disabling stroke?

•
Unable to perform

 ADL’s or return to w
ork


•
Local clinicians m

ade the determ
ination in consultation w

ith patients and 
available fam

ily


•
Unable to w

alk



PRISM
S Trial

Exclusion

•
Pre-stroke m

RS of 2-6


•
Dysphagia 


•
Any contraindication to alteplase





Tenecteplase m
ay be a reasonable 

alternative to alteplase in patients 
eligible for m

echanical throm
bectom

y



N Engl J M
ed 2018;378:1573-82



EXTEND-IA TNK

•
202 patients over 13 centers in Australia and N

ew
 Zealand


•
O

pen labeled, blinded-outcom
e, RCT


•
IV Tenectaplase (bolus 0.25m

g/kg, m
ax dose 25m

g) vs IV alteplase (0.9m
g/kg, 

m
ax dose 90m

g, w
ith first 10%

 given over 60 second, the rest over an hour) 
in patients about to undergo throm

bectom
y



EXTEND-IA TNK
Inclusion

•
Candidate for both IV throm

bolysis and m
echanical throm

bectom
y w

ithin 4.5 
hours


•
LVO

 locations w
ere ICA, M

CA or basilar


•
No upper NIH

SS, no upper age lim
it





In patients w
ith m

inor noncardioem
bolic ischem

ic 
stroke (NIHSS score ≤3) w

ho do not receive IV 
alteplase, aspirin plus clopidogrel started w

ithin 24 
hours after sym

ptom
 onset and continued for 21 days, 

can reduce recurrent ischem
ic stroke risk for up

Upgraded from
 IIa;B-R in original 2018 G

uideline



N Engl J M
ed 2013;369:11-19



CHANCE Trial

•
RCT at 114 clinical centers in China


•
5,170 patients w

ith m
ild stroke (N

IHSS <4) or TIA


•
Both groups got open label ASA (75-300m

g per day at the discretion of the 
treating physician) for 21 days


•
Treatm

ent arm
 received 300m

g load of clopidogrel on day one, then 75m
g/

day to 90 days


•
Started w

ithin 24 hours of sym
ptom

 onset





N Engl J M
ed 2018;379:215-25



PO
INT Trial

•
4,881 patients North Am

erica, Europe, Australia, and New
 Zealand (82.8%

 
enrolled in the U

SA)


•
Enrolled w

ithin 12 hours of m
ild stroke (NIH

SS <4 or high risk TIA (ABC
D2 

score of 4 or m
ore)


•
RCT w

ith clopidogrel 600m
g load, follow

ed by 75m
g/day for 90 days.  

Everyone received ASA at discretion of treating physician (recom
m

ended 162 
for 5 days, follow

ed by 81m
g daily)


•
Excluded patients going to get anticoagulation





W
hy w

ere these DAPT trial successful w
hen others w

eren’t before

•
Particularly high risk of recurrent strokes (Enrolled w

ithin the first 24 hours)


•
Low

 risk for hem
orrhage (Less severe strokes and TIA’s)



For patients w
ithin 6-16 hours of LKW

 w
ho 

have LVO
 in the anterior circulation and m

eet 
DAW

N or DEFUSE 3 eligibility, m
echanical 

throm
bectom

y is recom
m

endedNew
 in 2018, but not new

 in update



The DAW
N Trial

N Engl J M
ed 2018; 378:11-21



The DAW
N Trial

•
206 patients enrolled (planned for 500)


•
M

ulticenter, prospective, R
C

T, Bayesian adaptive-enrichm
ent design, and 

blinded assessm
ent of endpoints


•
Industry sponsored 

•
Authors had unrestricted access to the data


•
analysis w

as perform
ed by data-m

anagem
ent staff from

 Styker, w
ith 

oversight from
 independent statisticians 



M
issm

atch (clinical sym
ptom

s vs im
aging core infarct)

•
Prestroke m

RS <2


•
LVO

 present in intracranial ICA or M
1


•
RAPID softw

are to determ
ine infarct volum

e


•
Age >80, NIHSS >10, Infarct <21m

l


•
Age <80, NIHSS >10, Infarct <31m

l


•
Age <80, NIHSS >20, Infarct 31-51m

l



Im
aging needed in DAW

N Trial

•
M

RI (diffusion w
eighted sequences) 


•
Area w

here ADC
 is <620 is considered infarcted


•
CTP


•
Area w

here CBF is <30%
 is considered infarcted



N
NT of 3







N
 Engl J M

ed 2018; 378:708-718



DEFUSE 3

•
38 U

S centers for 182 patients


•
Endovascular therapy + m

edical therapy vs m
edical therapy alone


•
Sponsored by the NIH


•
Any FDA throm

bectom
y device w

as used



DEFUSE 3
Inclusion

•
If NCCT done, ASPECT score >6


•
LVO

 present in M
1 or LVO


•
Pre-stroke m

RS 0-2 


•
Infarct core <70m

l


•
Ratio of ischem

ia to infarction of 1.8


•
Absolute volum

e of penum
bra of 15m

l or m
ore



DEFUSE 3 im
aging

•
M

RI/M
R Perfusion


•
CTP



Exam
ple of M

RI/M
RP





Results

•
Enrolled 182/476 patients, but stopped early in light of DAW

N
 trial results (Per 

NIH)
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l
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e
d

ic
in

e

centage of patients w
ho w

ere functionally inde-
pendent, defined as a score on the m

odified 
R

ankin scale of 0 to 2, at 90 days w
as 45%

 in 
the endovascular-therapy group, as com

pared 
w

ith 17%
 in the m

edical-therapy group (risk ra-
tio, 2.67; 95%

 CI, 1.60 to 4.48; P<0.001).

Safety O
u

tco
m

es
M

ortality at 90 days w
as 14%

 in the endovascular-
therapy group and 26%

 in the m
edical-therapy 

group (P = 0.05). The rate of sym
ptom

atic intra-
cranial hem

orrhage did not differ significantly 
betw

een the tw
o groups (7%

 and 4%
, respec-

tively; P = 0.75). Five patients w
ith sym

ptom
atic 

intracranial hem
orrhages in the endovascular-

therapy group died, as com
pared w

ith tw
o w

ith 
sym

ptom
atic intracranial hem

orrhages in the 
m

edical-therapy group. Parenchym
al hem

atom
a 

type 2 (dense blood clot exceeding 30%
 of the 

infarct volum
e w

ith substantial space-occupying 
effect) occurred in 9%

 of the patients in the 
endovascular-therapy group and 3%

 of those in 
the m

edical-therapy group (P = 0.21). Throm
bec-

tom
y-related com

plications occurred in tw
o pa-

tients: a vessel perforation resulting in subarach-
noid hem

orrhage that w
as associated w

ith a 
3-point increase in the N

IH
SS score (90-day 

score on the m
odified R

ankin scale, 5), and 
device-related vasospasm

 that did not lead to 
neurologic w

orsening. Serious adverse effects 
w

ere reported in 43%
 of the patients in the endo-

vascular-therapy group and 53%
 of those in the 

m
edical-therapy group (P = 0.18) (Table S2 in the 

Supplem
entary Appendix).

Ch
aracteristics o

f En
d

o
vascu

lar 
Th

ro
m

becto
m

y

In the endovascular-therapy group, the m
edian 

tim
e from

 sym
ptom

 onset to baseline im
aging w

as 
10 hours 29 m

inutes (interquartile range, 8 hours 
9 m

inutes to 11 hours 40 m
inutes) (Table 1), and 

the m
edian tim

e from
 random

ization to fem
oral 

puncture w
as 28 m

inutes. An intervention w
as 

attem
pted in 90 patients (98%

). O
f the 91 patients 

w
ith an occlusion on the baseline angiogram

, 10 
(11%

) had a TICI score of 0 on the final angio-
gram

, 12 (13%
) had a score of 2a, 52 (57%

) had 
a score of 2b, and 17 (19%

) had a score of 3.
Protocol violations occurred in five patients 

(5%
) during the interventions. Tw

o patients re-
ceived intraarterial t-PA: one had a sym

ptom
atic 

intracerebral hem
orrhage and died, and the other 

had a large ischem
ic infarct (w

ithout hem
or-

rhagic transform
ation) and a sm

all contralateral 
subdural hem

atom
a (90-day score on the m

odified 
R

ankin scale, 5). Tw
o patients had intracranial 

stents placed: one had a vessel perforation (as 
described above), and the other had parenchym

al 
hem

orrhage w
ithout neurologic w

orsening. O
ne 

patient had an intracranial angioplasty, w
ithout 

stenting, and did not have neurologic w
orsening. 

G
eneral anesthesia w

as used in 26 patients (28%
). 

Figure 2. Scores on the M
odified Rankin Scale at 90 D

ays.

Patients in the endovascular-therapy group received endovascular therapy plus standard m
edical therapy. Patients 

in the m
edical-therapy group received standard m

edical therapy alone. Scores on the m
odified Rankin scale range 

from
 0 to 6, w

ith 0 indicating no sym
ptom

s, 1 no clinically significant disability, 2 slight disability, 3 m
oderate dis-

ability, 4 m
oderately severe disability, 5 severe disability, and 6 death. There w

as a significant difference favoring the 
endovascular-therapy group over the m

edical-therapy group in the overall distribution of scores (unadjusted com
-

m
on odds ratio, 2.77; 95%

 C
I, 1.63 to 4.70; P<0.001).
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For patients w
ithin 16-24 hours of LKW

 w
ho 

have LVO
 in anterior circulation and m

eet 
DAW

N eligibility, m
echanical throm

bectom
y 

is reasonable

New
 in 2018, but not new

 in update



Sum
m

ary of recom
m

endations

•
Prehospital Stroke Severity Scales are good, but not as good as w

e w
ant


•
Prehospital bypass in potential cases of LVO

 involves delays to alteplase vs delays to throm
bectom

y.  
Local decision.  


•
If alteplase out of the question, then O

K to bypass if likely LVO
 present


•
M

RI im
aging can find patient eligible for alteplase >4.5 hours after LKW




•
Avoid alteplase in non-disabling m

ild strokes


•
C

onsider about tenectaplase in LVO
 cases


•
DAPT w

ithin 24 hours and continued for 21 days after m
ild stroke or TIA to reduce risk of recurrent 

stroke


•
Advanced im

aging can find patients eligible for EVT up to 24 hours after LKW





Som
e secondary stroke 

prevention if w
e have tim

e



M
RI is reasonable in som

e patients 
to provide additional inform

ation to 
guide secondary stroke prevention



In nondisabling (m
RS 0-2) AIS in the carotid territory 

w
ho are candidates for CEA or stenting, noninvasive 

im
aging of the cervical carotid arteries should be 

perform
ed routinely w

ithin 24 hours of adm
ission



Intracranial vessel im
aging is reasonable in 

som
e patients w

ith AIS to provide additional 
inform

ation to guide selection of appropriate 
secondary stroke prevention treatm

ents.



Effectiveness of prolonged cardiac 
m

onitoring during hospitalization after AIS to 
guide treatm

ent selection for prevention of 
recurrent stroke is uncertain



Echocardiography is reasonable in som
e 

patients w
ith AIS to provide additional 

inform
ation to guide selection of appropriate 

secondary stroke prevention



For patients w
ho have a non-cardioem

bolic 
AIS w

hile taking anti platelet therapy, 
sw

itching to w
arfarin is not indicated for 

secondary stroke prevention



For patients w
ith AIS w

ho qualify for 
statin treatm

ent, in-hospital initiation 
of statin therapy is reasonable



Starting or restarting antihypertensives during 
hospitalization in patients w

ith BP >140/90 w
ho are 

neurologically stable is safe and is reasonable to 
im

prove long-term
 BP control unless contraindicated



Sm
okers w

ith AIS should receive in-hospital 
initiation of high-intensity behavioral 
interventions to prom

ote sm
oking cessation.  

Also, O
K to use nicotine replacem

ent therapy .



For sm
okers w

ith an AIS, in-hospital 
initiation of varenicline to prom

ote 
sm

oking cessation m
ight be considered


