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A COMPARISON OF IMMEDIATE CORONARY ANGIOPLASTY WITH INTRAVENOUS
STREPTOKINASE IN ACUTE MYOCARDIAL INFARCTION

Feuix Zijistra, M.D., Pr.D., Menko Jan pe Boer, M.D., Jax C.A. Hoorntje, M.D., Pu.D.,
StorFER Reirrers, Pa.D., Jonan H.C. Reiser, Pu.D., AND HaRRY SuryapranaTa, M.D., Pu.D.

Abstract Background. Despite the widespread use of
intravenous thrombolytic therapy and of immediate percu-
taneous transluminal coronary angioplasty for the treat-
ment of acute myocardial infarction, randomized compari-
sons of the two approaches to reperfusion are lacking.
We report the results of a prospective, randomized trial
comparing immediate coronary angioplasty (without previ-
ous thrombolytic therapy) with intravenous streptokinase
treatment.

Methods. Atotal of 142 patients with acute myocardial
infarction were randomly assigned to receive one of the
two treatments. The left ventricular ejection fraction was
measured by radionuclide scanning before hospital dis-
charge. Quantitative coronary angiography was per-
formed to assess the degree of residual stenosis in the
infarct-related arteries.

Results. A total of 72 patients were assigned to re-
ceive streptokinase and 70 patients to undergo immediate
angioplasty. Angioplasty was technically successful in 64
of the 65 patients who underwent the procedure. Infarction

recurred in nine patients assigned to receive streptoki-
nase, but in none of those assigned to receive angioplasty
(P = 0.003 ). Fourteen patients in the streptokinase group
had unstable angina after their infarction, but only four in
the angioplasty group (P = 0.02). The mean (+SD) left
ventricular ejection fraction as measured before discharge
was 4512 percent in the streptokinase group and 51+11
percent in the angioplasty group (P = 0.004). The infarct-
related artery was patent in 68 percent of the patients in
the streptokinase group and 91 percent of those in the
angioplasty group (P = 0.001). Quantitative coronary an-
giography revealed stenosis of 3620 percent of the lu-
minal diameter in the angioplasty group, as compared with
76=19 percent in the streptokinase group (P<0.001).
Conclusions. Immediate angioplasty after acute myo-
cardial infarction was associated with a higher rate of pa-
tency of the infarct-related artery, a less severe residual
stenotic lesion, better left ventricular function, and less
recurrent myocardial ischemia and infarction than was in-
travenous streptokinase. (N Engl J Med 1993;328:680-4.)
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PRAGUE-1 (n=300) and LIMI (n=224)

(F. Vermeer, Heart 1999; 82: 426-31;
P. Widimsky, Eur Heart J 2000; 21: 823-31)
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Primary PCl recommended by official guidelines:
2002 Czech Society of Cardiology
2003 European Society of Cardiology
2004 American College of Cardiology
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PRAGUE 19: Absorb BVS (n=40) in STEMI BVS implantation in acute STEMI is feasible and saf

0% mortality BVS can be used in 25-33% of STEMI patients.

0% reinfarction during hospital stay OCT can be used safely to control BVS implantation
2.5% reinfarction (1 pt.) STEMI.
0% stroke

0% clinical restenosis within 6 months

Long-term follow-up will elucidate the future role o

BVS in STEMI.




Acute stroke
Brno

2010

Vaclav Chaloupka,
president of the Czech Society of Cardiology 2008-11.:
acute hemispheric stroke not treated by reperfusion




Acute stroke, Prague 2012:
Three young females (37-46 years)

with acute stroke (NIHSS 12-17)
and full neurologic recovery within 48 hours
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Acute stroke and acute Ml:
SIMILARITIES

_ Acute myocardial infarction | Acute ischemic stroke

Pathophysiology Arterial occlusion + ischemic Arterial occlusion + ischemic
necrosis nhecrosis

Clinical picture Acute onset Acute onset
High mortality (if untreated) High mortality (if untreated)
Effective treatment Reperfusion therapy Reperfusion therapy

Early reperfusion achieved in Early reperfusion achieved in
<50% of treated patients <50% of treated patients
Bleeding complications may Bleeding complications may
_ be fatal be fatal
I

Early reocclusion is frequent Early reocclusion is frequent

Pharmaco-invasive Does not offer superior Does not offer superior
treatment (thrombolysis + results to either method if results to either method if
mechanical intervention) performed alone performed alone
Catheter-based Clearly established as the Emerging as the most
thrombectomy most effective therapy. effective therapy



Acute stroke and acute MI:

DIFFERENCES

_ Acute myocardial infarction Acute ischemic stroke

Etiology

Arterial occlusive thrombus
feasible for catheter-based
thrombectomy

Time window symptom onset -
intervention start (to offer
benefit and not harm)

Reperfusion damage
Clinical picture

Diagnostic method before
reperfusion therapy indication

Laboratory diagnostic marker

Contraindications for catheter-

based thrombectomy

% of hospitalized patients who
undergo reperfusion therapy

Uniform: plaque rupture +
thrombosis in situ in 90-95%

Found in 95% of acute coronary
angiograms

24 hours (48 h in some patients)

Only theoretical, clinically always
reperfusion benefit

Pain (dyspnoe) alerts the patient
to call early for help

ECG (fast, simple, cheap, at the
site of first medical contact)
troponin

None

>90%

Multiple: cardioembolic,
arterioembolic, thrombosis in
situ, lacunar, cryptogenic.
Found only in cca 35% of acute
CT-angiograms

3 hours (8 hours in some
patients)

Reperfusion damage (bleeding) is
a real clinical problem

Neurologic dysfunction + no pain
= late medical contact

CT (takes more time, expensive,
in-hospital)

None yet available

Intracranial bleeding or advanced
ischemia on CT

<10%



CZ: acute stroke vs. acute Ml

40 000 hospital admissions for stroke or TIA
30 000 hospital admissions for ACS (20 000 for AMI)

Stroke AMI

* 120 catheter based thrombectomy (CBT) e 22000 acute/early CAG

* 1600 thrombolysis * 0,4% thrombolysis for STEMI

* Bestcenter: 32 CBT / year * Best center: >700 PCI for ACS / year
* Other centers 5-15 CBT / year * Other centers: 200 — 600 PCI for ACS

Acute stroke treatment

Acute MI (STEMI + nonSTEMI)
treatment

M Conservative
BTL
m CBT

M Conservative
BmTL
m PCI




Why only a small minority of acute stroke
patients undergo reperfusion therapy ?

100% patients (pts)
with acute stroke

15% pts with
hemorhagic stroke

85% pts with ischemic
stroke

45% pts presenting with
a minor stroke or TIA:
reperfusion therapy not

indicated (risks

outweight benefits)
y,

40% pts presenting with
moderate - large
ischemic stroke

10% pts. presenting

within <3 hours of
symptom onset:
reperfusion therapy

30% pts. presenting
late: reperfusion
therapy not indicated




Possible explanations for low use of
reperfusion therapy in acute stroke

Disease related explanations Health care related explanations

VI ENVRETT RS T [CHETER T 210 SR o] 88 Risks of reperfusion therapy are
reperfusion (e.g. hemorhagic strokes) currently unacceptably high in pts with
small strokes or TIAs

Fast development of necrosis Many health professionals do not
consider acute stroke as
,superemergency” (are not aware of
benefits of very early reperfusion
therapy)

Risk of intracerebral bleeding

(hemorhagic conversion of ischemic

stroke)
Absence of alerting symptoms (e.g. pain




AMI - stroke:
similar outcome trends



A =, hard“ clinical endpoints

death / reinfarction / stroke for STEMI
death / severe disability (mRS >2) for stroke

80

70

60

50

40

30

20

10

(o]

OR 0.81 (95% Cl 0.73 - 0.90)

m|V.TL

M Placebo

P <0,001

STEMI

*Death / re-MlI / stroke ‘

AIS

*Death / severe disability (mRS >2)

I.V. thrombolysis vs. placebo in AMI and in stroke

25

20

15

10

Lancet 1988; 349-60
NEJM 1995; 1581-7
Cochrane Database Syst Rev 2009 Oct 7; (4): CD000213

B = all cause mortality

OR 42% (95% CI 34-50%)
| IV.TL
W Placebo

STEMI AlS

n.s.

STEMI

AlS

P < 0,001

V. TL
M Placebo

C = symptomatic intracran. haemorhage



Intraarterial vs. intravenous thrombolysis

in AMI and in stroke

A = ,hard“ clinical endpoints, death / reinfarction / stroke for

STEMI and death / severe disability (mRS >2) for stroke
80

‘ *Death / re-MlI / stroke ‘ ‘ *Death / severe disability (mRS >2)

70

60

11,12 —-4,33)

50

40 mIV.TL

A TL

30

20

10

STEMI AIS

20

15

10

Stroke. 2012;43:1302-1308

N Engl J Med 1983; 309: 1477-82.
N Engl J Med 1984, 311: 1457-63.
Lancet. 1985; 2: 578-82.

B = all cause mortality

n.s.

mIV.TL
HIA. TL

STEMI

AlS

mIV.TL
A TL

C = symptomatic intracranial
haemorhage



I.V. thrombolysis vs. facilitated intervention in AMI and in stroke

A =, hard” clinical endpoints death / reinfarction / stroke for
STEMI and death / severe disability (mRS >2) for stroke

70

60

50

40
M IV. TL alone

30 W TL+intervention

20

10 -

STEMI AlS
*Death / re-Ml / stroke ‘ *Death / severe disability (mRS >2) ‘

25

20

15

10

Eur Heart J 2000; 823-31.
Heart 1999; 426-31

] NEJM 2013; 893-903
B = all cause mortality

M IV. TL alone

M TL+intervention

STEMI AlIS

STEMI

M |V. TL alone

M TL+intervention

= symptomatic intracranial
aemorhage

AIS



Facilitated intervention vs. catheter intervention alone in
AMI and in stroke

16

14

12

10

STEMI: Eur Heart J 2000; 823-31.

Heart 1999; 426-31
No randomized trials available for acute stroke.

W Catheter alone

B TL+intervention

No data available.

STEMI

*Death / re-MlI / stroke

AlS

*Death / severe disability (mRS >2)




Primary catheter intervention alone versus intravenous thrombolysis
alone in AMI and in stroke.

16

14

12

10

STEMI: Lancet 2003, 361: 13-20.
Stroke: no randomized trials available

P <0,0001

M Catheter alone
W IV TL alone

No data available.

STEMI

*Death / re-MlI / stroke

AlS

*Death / severe disability (mRS >2)




Acute stroke:
l.V. thrombolysis vs. placebo



Thrombolysis increases early (7 days) mortality

due to 7.7% risk of symptomatic intracranial haemorrhage
Wardlaw JM et al. rt-PA for acute ischaemic stroke: a meta-analysis of 12 trials
Lancet 2012; 379: 2364-2372.

Trials Events/patients Odds ratio (95% (1) Heterogeneity
T-PA Conrol
Death
Al triaks before IST 3 7 8701292 6771208 1-23(0-88-1-711) 14
=144
IST-3 1 163/1515 107/1520 158 (1.23-2-03) I.I“.—“J",
All trialks 250/2807 174/2728 1-44 (1.18-1.76)
p=0-0003
Fatal intracranial hacmorrhage
All srials before IST-3 ; 65/1844 14/1B04 3-70{2-36-5-79)
IST 3 )| 5 :,:.'1.)":) JI1520 4-87 |_j‘-l]f,v,3 00) ”:-I:I 64
{p-0.4)
All trials 120/3359 2173324 418 (2.99-5.84)
p<0-0001
Deaths (excluding fatal intracranial haemorrhage)
All triaks before IST-3 4 33/1154 50/1114 e 0-63{0-41-0-98) TP
i ¥, =423
IST-3 1 108/1515 100/1520 —o— 1-09 (0-82-1-44) (55=0.04)
All triaks 5 141/2669 150/2634 4 0-93(0-73-1-18)
p=0-54
Symptomatic intracranial haemorrhage
All tnals before IST-3 11 168/2033 4771944 —-— 3-28 (2-48-4-33)
IST-3 1 104/1515 16/151% -— 4-61(3-20-6-65) Y' -.’,:T
=01
Al trials 12 272/3548 63/3463 4P 372 (2-98-4-64)
p<0.0001
Symptomatic oedema
All tnaks before IST-3 5 23771475 268/1451 e 078 (0-62-100)
721029
IST-3 | 68/1515 421520 —— 1.64(1-12-2.40) 4,57V u_k".
(p=0.001)
All trials 6 305/2990  310/2971 O 0-97 (0-79-1-19)
p=0.75
| L 1
o1 05 190 50 100

Thrombolysis decreases  Thrombolysis increases



Thrombolysis improves final stroke outcomes due to

improved functional recovery of survivors
Wardlaw JM et al. R-tPA for acute ischaemic stroke: a meta-analysis of 12 trials

All deaths between 7 days and final follow-up

Al triaks before IST 3

IST.3
All trials

All deaths

Adl triaks before IST-3
IST-3

All trials

Alive and independent (mRS 0-2)
Alltnalks before IST- 3
IST-3

All trials

Favourable outcome (mRS 0-1)

All tnaks before IST-3

IST-3

All trials

Trials

Lancet 2012; 379: 2364—-2372.

Events/patients
-FA Control
7811292 72/1208 a—
.:427’]:_:]‘3 _’r'::':.‘::l 20 —- -
323/2807 372/2728 << -2

105771568
554/1515 5341520

1611/3483 1434/3404

848/1968 678/1884
363/1515

1211/3483

320/1520

958/3404

Thrombolysis decreases  Thrombolysis increases

0dds ratio (95% C1)

104(0-75-1-45
079 (0.65-095)

0-84 (0-71-0-99)
p=0-03

114 (0-95-1.38)

101{0-86-118)

106 (0-94-1-20)
p=033

1-27(1-12-1-45)
1.06 (0-92-1-23)

1-17 (1-06-1-29)
p=0-001

1:35 (1-19-1.55]
1-18 {1-.00-1-40)
1-29(1-16-1-43)

p<0.0001

Heterogeneity

) P .08

{ , . ‘ELDS'

18
p=0-3;



Thrombolysis is beneficial only when given

within <3 hours from stroke onset

Wardlaw JM et al. R-tPA for acute ischaemic stroke: a meta-analysis of 12 trials
Lancet 2012: 379: 2364—-2372.

Triaks Events/patients Odds ratio (95% C1) Heterogeneity
rt-PA Control
Alive and independent
Treated within 3 h
All trials before IST-3 5 2337465 156 (1-20-202) e
=0 04
157-3 132/431 1.50 (110-2.03) (De0-8)
All trials : 365/896 / 1.53(126-1.86)
p<0-0001
Treated between 3-S5 h
All trials before IST-3 5 76011407 654/1380 117 (100-1-36) =276
276
1573 1 42271084 43071100 0.96 (0-81-1.14) (D =0-1C}
Alltrials 11827240 1133/2480 . 1.07 (096-1.20)
p=0.24
Death by the end of follow-up
Treated within 3 h
All trials betore IST-3 & 83/479 83/4738 —-— 097 (069-1.36)
< ?=0-25
I57-3 1 141/431 150/418 - 5 87 (0-65-1-15) B
All trials 7 224/910 233/896 < 0.91(0.73-1-13)
p=0-39
Treated between 3-6 h
Al trials before IST-3 & 17771404 140/1378 . 126 (1.02-1.63) .
I5T-3 1 26711084 256/1300 - 108 (0-89-131) o
Al trials 7 44412488 396/2478 > 1.16 (1.00-1-35) ;
pe0.06
Symptomatic intracranial haemorrhage
Treated within 1 h
Al trials before IST-3 5 40485 7/465 —_— 428 (236-7-77) )
- ) = X ’:"" 09
I57-3 3 32/431 4/418 —_— 491 (252-557) D =0.81
All trials 6 721896 11/883 I 4.55(292-7.09)
p<0-0001
Treated between 3-6 h
All trials before IST-3 € 11971404 33/1347 - 3-35(2-40-4-67) ) .
1573 1 7211084 12/1100 —— 448 (2-90-6.53) e
All trials 7 191/2488 45/2447 <> 3.73(2-86-486)
p<0.0001
L} L] 1
o5 1.0 50 100

Thrombolysics deaeases Thrombodysis intreases



Acute stroke:
Facilitated intervention vs.
l.V. thrombolysis



Combined L.V. + |l.LA. thrombolysis in acute stroke is not

superior to simple iv. thrombolysis alone

Mazighi M et al. Stroke 2012;43:1302-1308.

Metaanalysis of 15 trials with iv. (bridging)

+ia. TL

559 patients, mean NIHSS 17.
Symptom onset — infusion start 135 min.
Infusion — angiography 88 min. (!!!)

Table 2. Pookd Bates of Racanalization and Glincal Outc omes

oo Sidies, n Pafents, n Pooled Rates (95% O #Malet 12, %
Mlzin arelyas
Parfizd or conn plede recaraizzion 15 et G9.E (B3 95 1) om1 813
Com plede recanaizaion L d2 2 =001 8VE
Famorable ouicome 42,9 §d. 954 9] omd  s02
Iebartdity 17 OQ12 =23 7] =001 EBEBE
=H 2.6 62105 0ES n
Senatiity analvEist
Fatorable ouicome 10 200 dd, (20, 0-d2 2] 05d 0
Ibart=ity 12 drdt 18123252 0o Rz
=AH 11 a01t Q7 (Fa-12.4 05 0
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Tht WEW EWGLANT: JOURMWAL af MEGICIHE

TEIGINAL ARTICLE

Endovascular Therapy after Intravenous
t-PA versus t-PA Alone for Stroke

Jeaseph P Bradericl, b0 0l Palesch, PR.DL Andrew b Derrchule, w90
Sharan D Yeatts, Ph.D., Pomja iChatri, b.0C. Michael O Hill, b .D
Edward . Jauch, MO, Tuder G Jowvin, b0, Berhard Yan, #M.D
Franl L. Silver, W.00, Ridiger wan Kurnrrer, WD, Carlas & Waling, WD
Bart W1, Cernzerschall, .0y, Ranald Budzil, MO Wayne W1 Clarle, 4.0,
Czarma O, Zaid g, MO, Tirn W, Malisch, b0, Mavanl Geal, .0
Wauter |, Schorewille, 1D Miliae I M azighi, 0.0, Ph.D., Stefan T. Engelter, M.0
Craig Andersan, W0, Ph.Do, Judith Spiller, B BSM.
Janice Carmazzella, RO BoAL RTOR, Warla | Ryclbarst, R, BB L Scott Janis, PhD
Rerée H. Martin Ph.C, Lydia O Faster, M5, and Thormas & Termsicl, b D
for the I rterve rtion sl Managerrent of Stralie (MS) 1 Inve stigators

All 656 participants received intravenous t-PA (0.9 mg per kilogram), with 10% as a bolus and the remainder
infused over a 1-hour period (maximum dose, 90 mg).

Randomization within 40 minutes after the initiation of the infusion.
Mean enrollment rate: 2 patients / center / year (2006-12) !

Only 47% patients underwent CT-angiography at baseline

Group A (intravenous t-PA, n = 222, median NIHSS = 16)

Group B (endovascular- therapy, n = 434, median NIHSS = 17): angiography as soon as possible (interhospital
transfer allowed). No angiographic evidence of a treatable occlusion = no additional treatment. Treatable
vascular occlusion = endovascular intervention with an approach chosen by the site neurointerventionalist
(thrombectomy with the Merci, Penumbra or Solitaire, or endovascular t-PA infusion). Angiographic
procedure had to begin within 5 hours and be completed within 7 hours after the onset of stroke. Heparin
2000 U bolus, followed by an infusion of 450 U /hour during endovascular therapy, discontinued at the end of
the procedure.

Death / disability (mRS >2): 59,2% (endovascular) vs. 61,3% (iv. tPA),
n.s.



IMS-IIl outcomes

Broderick JP et al. NEJM 2013

Table 2. Primary and Second ary Safety End Paints.

End Paoint

Death — no. 34)
Within 7 days
Within % days
Intracerebral hemorrhage within 30 hr — no. 548)
symptomatic
Azypnptomatic

Parenchymal hermatorma idertified within 30 hr —
no.ftotal no. (%)

Type 2
Type 1

Hemarrhage — no.ftatal no. (72)
Subarachnoid
Intraventrioslar

il ajor cormplication dueto nonintracerebral bleeding
within & days — no. (3a):

Recurrent strolee within %0 days — no. (%)

Device or procedural complication — na. (%)

End ovazcular Therapy
[N=434]

52 [12.0)
23 (12.])

27 (52)
112 [27.4)

25)417 [5.0]
15/417 (3.5)

48417 [11.5)
271417 (5.5)
13 [3.0)

22 5.1
70 (15.1]

Intravenous t-Pa Alone
(N=222)

24 [10.8)
43 [21.8)

13 [5.9)
42 [18.9)

13/207 (5.3
3/207 [1.4)

12/207 (5.8
104207 [4.8)

5 2.3

14 (5.3)

P ¥alue

Q.57
Q.52

QL83
.01

.20
Q.12

0. o2
2. 40
.55

.54




The HEW EMGLAME: JOQURMAL af MERICINE

OEISINAL ABRTICELE

A Trial of Tmaging Selection and

Endovascular Treatment for Ischemic Stroke

Chelzea 5 Kidwell, M.C., Rezaahan, W0 Jeffrey Gornbein, Or.PH.,
effry B Alzer, PR.D., Wal Menoy, Ph.D., Zahra Ajani, B0, Lei Feng, M.0., PhD.,
Brett C. Meyer, b.0., Soott Olson, M.D., Lee H. Schwarnm, WD Albert | oo, MO,

Randalph = Marshall, 1.0, Philip M. Meers, .0, Dikep R avagal, MO
MW nterrmark, WO, Judy Guzy, R, Sidrey Starlenan, WD
and |effrey L Saver, WD, for the MR RESCUE Lnva stigators®

118 patients within 8 hours (mean 5.5 h) after the onset of anterior-
circulation strokes randomized to undergo mechanical embolectomy
(Merci or Penumbra) or standard care.

Mean enrollment rate: <1 patient / center / year ! (2004-11)

Randomization was stratified according to whether the patient had a
favorable penumbral pattern (58% pts.) or a nonpenumbral pattern (42%
pts.).

Revascularization in the embolectomy group achieved in 67%.

3-months mortality 21%, symptomatic intracranial hemorrhage 4% (both
groups)

Mean mRS 3.9 vs. 3.9 (p = 0.99).

Embolectomy was not superior to standard care even among patients
with a favorable penumbral pattern (mean score, 3.9 vs. 3.4; P =0.23)



The HEW EMGLANWE JOURMNAL af MERICINE

OB IGIMAL ARTICLE

Endovascular Treatment for Acute Ischemic
Stroke

Alfonzo Cicoone, RO, Luca Yabvaszor, WD, Michek Mickelatti, Ph.D,
Annalisa Sgoifo, Psy.D., Mickela Ponzio, Ph.O., Roberto Sterzi, W.D.,
and Edoardo Boccardi, b.O, for the SYRTHESIS Expansion Inve stigatorss

362 patients with acute stroke (median NIHSS = 13) within 4.5
hours randomized to endovascular therapy

i.a. t-PA + mechanical clot disruption with a micro-guidewire (n =
109) or clot retrieval device in a small proportion only (Solitaire n
=18, Penumbra n =9, Trevo n = 5, Merci n = 5)

median time from stroke onset to the start of treatment was 3.75
hours for endovascular therapy and 2.75 hours for intravenous t-
PA (P<0.001).

Death or disability (mRS >1) at 3 months: 69,6% (endovascular)
vs. 65,2% (i.v., p=0.16).

symptomatic intracranial hemorrhage within 7 days occurred in 6%
of the patients in each group



pENAovascular therapy™ or acute stroke:
senseless, misleading term mixing apples with
oranges ! Term should be abandoned.
If there is any future, it lies in true primary CBT !!!

i.a. thrombolysis (useless !)

facilitated intervention (not superior to iv.
thrombolysis alone)

rescue intervention after failed thrombolysis (value
not known, possibly low due to delays)

intracerebral balloon angioplasty or stenting (value
questionable, possibly none)

true primary (timely, without thrombolysis)
catheter-based thrombectomy (minority of patients
in all trials, outdated devices)



Acute stroke:
Primary (direct)
catheter-based thrombectomy



Dorn F et al. Endovascular Treatment of Acute Intracerebral
Artery Occlusions with the Solitaire Stent: Single-Centre
Experience with 108 Recanalization Procedures. Cerebrovasc
Dis 2012;34:70-77.

104 patients treated with the Solitaire® stent
retriever

75% of them received also thrombolysis.
recanalization rate 78%.

mean NIHSS decreased from 15,3 (before) to 7,8
(after treatment).

Mortality was 16% (anterior circulation) and
47,8% (posterior circulation).

Intracranial bleeding occured in 8%.



Imaging-based endovascular therapy for acute anterior circulation
stroke treated >8 hours from time last seen well (n=237)

RatY%s of good outcomes and mortality at 90 days according to revascularization status.
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Jovin TG et al. Stroke 2011 Aug;42(8):2206-11.

67-years old female with tandem occlusion (ICA + MCA), NIHSS=20, presenting 11 h after stroke onset !
A: CTA shows distal MCA branches (small arrows) = collateral flow.

B: MRI small ischemia, but C: large penumbra.

D-F: This CT+MR finding led to catheter-based intervention on both occlusion sites

G: MRI after 24 h: infarct, but nearly entire penumbra saved

3 months later: NIHSS=4, mRS=2. ", T =F ~




Almekhlafi MA et al. A Meta-Analysis of Observational Intra-Arterial
Stroke Therapy Studies Using the Merci Device, Penumbra System, and
Retrievable Stents. AINR Am J Neuroradiol. 2012 Jul 26. [Epub ahead
of print]
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Protocols of the Cardiocenter Vinohrady for the use of
catheter-based thrombectomy versus iv. thrombolysis

1. Catheter-based thrombectomy (CBT) is the primary treatment strategy and should
be done without lytics. Thrombolysis will not be combined with CBT.

2. Intravenous thrombolysis (TL) is the secondary treatment strategy whenever CBT
cannot be initiated timely (see table). Decision to use thrombolysis means
automatically, that the intervention team will not be alerted.

This strategy is based on the following facts from many trials and metaanalyses:
* Thrombolysis increase the risk of intracranial bleeding 3-fold to 10-fold

* The only subgroup of patients deriving mortality benefit from thrombolysis are
patients treated within < 90 minutes from stroke onset

e Intraarterial thrombolysis was never shown to be superior to intravenous TL

e Catheter intervention after TL or simultaneously with TL is not superior to TL
alone

* The best outcomes seem to be achieved with direct CBT alone (without TL)
whenever the intervention can be initiated timely




Catheter-based thrombectomy vs. Thrombolysis in acute stroke

CT scan — expected

CT - CBT CT - CBT
CBT st.art 45 - 60 min. >60 min.
<45 min.
Stroke onset — CT
scan CBT TL TL
<90 min.
Stroke onset - CT
90 - 180 min. CBT CBT TL
Stroke onset - CT
CBT CBT CBT

180 - 360 min.



Thrombolysis, catheter intervention or both ?

Thrombolysis decreases the risk of severe disability
but at the price of increased mortality in all subgroups
except very early treatment (<90 minutes).

Intraarterial thrombolysis has no added value over
intravenous

Direct catheter based thrombectomy (CBT) may be the
best treatment option if performed without delay.

This may be implemented by close cooperation
between neurologists and cardiologists (STEMI 24/7
networks used for acute stroke).



Summary

* The latest generation of stent retrievers is able
to recanalize >70% of occluded intracranial
arteries (approximately twice more compared to
thrombolysis).

* However, it is not yet known whether this
translates to better clinical outcomes.

* The sufficient data on outcomes after primary
CBT (without thrombolysis) are still missing and
trials comparing iv. thrombolysis versus primary
CBT are urgently needed.



Cave ! Acute stroke intervention is much more
difficult task compared to primary PCI:

* Extremely complex logistics

* Few suitable patients = lack of proper staff
training, delays in therapy

* Difficult pharmacotherapy (high risk for i.c.
bleed)

* Very short time window (when therapy can
help)

* Procedural technique



Future ?

 The only approach to be compared with
simple i.v. thrombolysis in future trials should
be catheter-based thrombectomy with
modern stent-retrievers

 Time delay between diagnosis (CT or MR) and
invasive angiography should be <45 minutes.

* To organize this in acute stroke setting is a real
challenge |



45-years mother from 3 children
11:30 sudden loss of consciousness, hemiplegia
12:30 CT scan

13:00 transfemoral angiography

13:30 thrombectomy (Solitaire)

13:45 conscious, speaking

16:00 moving (photo)

Next morning willing to go home (mRS 0)



