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Drug Eluting balloons for the treatment of
symptomatic intracranial atherosclerosis
Initial experience with Elutax 3 Neuro






10% of 1schemic strokes in the Western population

a high rate of recurrence

12.2% during the first year despite the best medical treatment
(SAMMPRIS)



Endovascular treatment has not shown superiority in randomized
trials vs medical treatment with double antiplatelet therapy and

statins (SAMMPRIS, VISSIT).



SAMMPRIS VISSIT

Journal of the American Medical Association




""Weaknesses' of SAMMPRIS and VISSIT trials



Other “Weaknesses” of SAMMPRIS and VISSIT



The rate of major complications (death, stroke, TIA, Cerebral
hemorrhage) in SAMMPRIS and VISSIT trials is in contrast with the

results of prospective registries and single center trials

Autor & Ao Exito técnico Tasa Tasa recurrencia
(%) complicaciones a largo plazo (%)
30d (%)

SAMMPRIS, 2011 224 14.7 20 (1 ano)

VISSIT, 2015 59 54 23.7 36 (1 afio)

Marks MP, 2006 120 5.8 10.1 (1 afio)

Nguyen TN, 2011 74 92 5 8.5 (3 meses) ke
~ Okada H, 2015 47 957 6.38 9.4 (1 afio) &
B Dumont T™, 2014 24 0 5)5(1 anio) -

Aghaebrahim A, 2018 101 84 7.9 17.1 (3 meses)

Peng G, 2018 133 97 6.8 9 (1 ano)




The rate of major complications (death, stroke, TIA, Cerebral
hemorrhage) in SAMMPRIS and VISSIT trials is in contrast with the

results of prospective registries and single center trials

S Inclusion N Clinical and E— Primary endpoint rate (%)
Study period angiographic
lesions centers ISR (%)
(months) follow-up rate (%)
<30 days >30 days cumulative
227 - - - -

SAMMPRIS medical arm

29

NIH Registry 129 11 16 8.8 40% 25% 9.6% 4.4% 14%

SAMMPRIS PTAS arm 224 29 50 1.9

US Multicenter Registry 168 21 5 19.2 80% 31% 5.7% 10% 15.7%

Jiang et al. [Jiang 2011] 105 25 1 50.4 42% 26.7% 5% 4% 9%

Enterprise + PTA

209 38 1 66 83% 24.7% 7.6% 2.3% 9.9%
w. conventional balloon

Enterprise + PTA
54 22 1 295 61% 3% 5% 0% 5%

w. drug-eluting balloon




“THE REAL LIFE”

Challenges in the medical management of symptomatic intracranial stenosis in an urban setting

Rajbeer S. Sangha, MD, Andrew M. Naidech, MD, Carlos Corado, BS, Sameer A. Ansari, MD, PhD, Shyam Prabhakaran, MS,
MD

Background and Purpose—Since the SAMMPRIS trial, aggressive medical management (AMM), which includes dual antiplatelet therapy
(DAPT) and high-dose statin (HDS) therapy, is recommended for patients with symptomatic ICAD. However, limited data on the “real-world”
application of this regimen exist. We hypothesized that recurrent stroke risk among patients treated with AMM is similar to the medical arm of the
SAMMPRIS cohort.

Methods—Using a prospective registry, we identified all patients admitted between August 2012 and March 2015 with 1) confirmed ischemic
stroke (IS) or transient ischemic attack (TIA); 2) independently adjudicated symptomatic ICAD; and 3) follow-up at 30 days. We analyzed 30-day
risk of recurrent IS stratified by treatment: 1) AMM: DAPT plus HDS therapy, 2) HDS alone, and 3) DAPT alone. We also assessed 30-day risk
among patients who met prespecified SAMMPRIS eligibility criteria.

Results—Among 99 patients who met study criteria (51.5% male, 54.5% black, mean age 68.2 + 11.2 years), 49 (48.5%) patients were treated
with AMM, 69 (69.7%) with DAPT, and 73 (73.7%) with HDS therapy. At 30 days, 20 (20.2%) patients had recurrent strokes in the territory of
stenosis. Compared to the risk in the medical arm of SAMMPRIS (4.4%). the 30-day risk of recurrent stroke was 20.4% in AMM patients, 21.5%
in HDS patients, 22.4% in DAPT patients, and 23.2% in SAMMPRIS-eligible patients (all p<0.001).

Conclusions.

Replication of the SAMMPRIS findings requires further
prospective study.

Role of Stenting for Intracranial Atherosclerosis in the Post-SAMMPRIS Era
Dale Ding, Robert M. Starke, R. Webster Crowley, and Kenneth C. Liu
Introduction. The initial promise of endovascular stenting for the treatment of intracranial atherosclerotic disease (ICAD) has been
tempered by the results of the SAMMPRIS trial which demonstrated better outcomes with medical management compared to
stenting for symptomatic ICAD.We review post-SAMMPRIS ICAD stenting outcomes.
Methods. A comprehensive literature search was performed using PubMed to identify all ICAD stenting series published after the
SAMMPRIS in September 2011. The type and design of the stent, number of patients and lesions, inclusion criteria, and clinical and
angiographic outcomes were noted.
Results. From October 2011 to August 2013, 19 ICAD stenting series were identified describing the interventional outcomes for 196
patients with 314 lesions. Of the 38 different stents used, 87% were balloon-expandable stents (BESs) and 13% were self-expanding
stents. The median minimum stenosis was 50%. The median rates of technical success rate,

were 98% (range 87—-100%), "
respectively. The median follow-up durations were one to 67 months.
Conclusions. The management of severe ICAD remains controversial. Future trials are needed to define the optimal patient, lesion,
and stent characteristics which will portend the best outcomes with intervention.



TAILORED ANGIOPLASTY AND/OR STENTING

J Neurointerv Surg. 2015 May ; 7(5): 331-335. doi1:10.1136/neurintsurg-2014-011109.

Outcomes of tailored angioplasty and/or stenting for symptomatic intracranial atherosclerosis: a
prospective cohort study after SAMMPRIS

Zhongrong Miao1, Ligang Song1, David S Liebeskind3, Liping Liu2, Ning Ma1, Yilong Wang2, Dapeng
Mo1, Feng Gao1, Xingquan Zhao2, Kehui Dong2, Dong Zhang4, and Peiyi Gao5

1Department of Interventional Neuroradiology, Beijing Tiantan Hospital, Capital Medical University, Beijing, China
2Departments of Neurology, Beijing Tiantan Hospital, Capital Medical University, Beijing, China

3Department of Neurology, UCLA Stroke Center, Los Angeles, California, USA

4Departments of Neurosurgery, Beijing Tiantan Hospital, Capital Medical University, Beijing, China
5Departments of Neuroradiology, Beijing Tiantan Hospital, Capital Medical University, Beijing, China
Background and purpose: High periprocedural complication rate is a key limitation of endovascular treatment of
intracranial atherosclerotic disease (ICAD), despite potential risk reduction of recurrent stroke. Taking lessons from the
Stenting and Aggressive Medical Management for Preventing Recurrent Stroke in Intracranial Arterial Stenosis
(SAMMPRIS) trial, targeting a selected patient population, we prospectively evaluated the feasibility and safety of tailored
angioplasty and/or stenting for patients with I[CAD.

Methods: From November 2011 to October 2012, 158 patients with symptomatic ICAD caused by hypoperfusion combined
with poor collateral flow were consecutively recruited into a prospective single center study. Patients were divided into three
groups based on arterial access and lesion morphology: balloon mounted stent group (group BS) for smooth access and Mori
A lesion, angioplasty plus self-expanding stent group (group AS) for tortuous access and Mori B or C lesion, and angioplasty
group (group AG) for tortuous access and Mori A lesion. The primary endpoints were successful procedure rate and any
vascular event within 30 days.

Results: Overall technical success rate was 96.3% (154/158). There were significant differences in the technical success
rate: 89.7% (35/39) in group AG compared with 97.5% (79/81) in group BS and 100% (38/38) in group AS (p=0.042). The
30 day composite stroke, myocardial infarction, or death rate was 4.4% (7/158). Stroke within 30 days occurred in four
patients in group BS and in three patients in group AS.

Conclusions:




Unstable plaque >> thrombus >> embolization

I Propagation of plaque/thombus into perforators

ll. Haemodynamic failure

STABLE PLAQUE RUPTURED PLAQUE

* Thick fibrous cap/high collagen content « Thin fibrous cap/low collagen content
» High VSMC content * Low VSMC content
+ Small lipid pool + Large lipid pool

» Few Inflammatory cells * Many inflammatory cells

Sgarra et al. Am J Physiol Endocrinol Metab 2012

Individualized treatment of ICAD using tailored devices according to arterial access and
lesion morphology was feasible and safe in symptomatic patients caused by hypoperfusion with poor
collateral flow.




» The best medical treatment may not be sufficient




Considering the disparity of results in randomized trials the
treatment of ICAD is currently contemplated in patients with
unstable symptoms in which medical treatment fails, in relation to a

stenosis = 70%, in the following scenarios:






PTA + Remodeling stent (used for the treatment of wide neck
cerebral aneurysms)

To cite: D G, Feng Z,
Journal of - Z}?arﬁgi, e;lzl;._l :
Neurolnterventional Surgery Neurolntervent Surg

2016;8:680—684.




« Simple balloon angioplasty



. The incidence of stroke or death at the last follow-up was 2.9%, which was superior to the results of the medical and stent-placement
arms of the SAMMPRIS study.

Balloon angioplasty without stenting for symptomatic MCA stenosis can be performed with a high successful rate and a low risk of complications.










The NEW ENGLAND JOURNAL of MEDICINE

(3 pg pachtaxelmm?®) /

N Engl J Ied. 2006 Nov 16;355(20):2113-24. Epub 2006 Nov 13.

Treatment of coronary in-stent restenosis with a paclitaxel-coated balloon catheter.
Scheller B', Hehrlein C, Bocksch W, Rutsch W, Haghi D, Dietz U, Béhm M, Speck U.

# Author information

Abstract
BACKGROUND: Treatment of coronary in-stent restenosis is hampered by a high incidence of recurrent in-stent restenosis. We assessed the
efficacy and safety of a paclitaxel-coated balloon in this setting.

METHODS: We enrolled 52 patients with in-stent restenosis in a randomized, double-blind, multicenter trial to compare the effects of a
balloon catheter coated with paclitaxel (3 microg per square millimeter of balloon surface area) with those of an uncoated balloon catheter in
coronary angioplasty. The primary end point was late luminal loss as seen on angiography. Secondary end points included the rates of
restenosis (a binary variable) and major adverse cardiac events.

RESULTS: Multivessel disease was present in 80% of patients in both groups. Quantitative coronary angiography revealed no significant
differences in baseline measures. At 6 months, angiography showed that the mean (+/-SD) in-segment late luminal loss was 0.74+/-0.86 mm
in the uncoated-balloon group versus 0.03+/-0.48 mm in the coated-balloon group (P=0.002). A fotal of 10 of 23 patients 543%! in the
uncoated-balloon group had restenosis, as compared with 1 of 22 patients (5%) in the coated-balloon group (P=0.002). At 12 months, the
rate of major adverse cardiac events was 31% in the uncoated-balloon grm 4% in the coated-balloon group (P=0.01). This difference
was primarily due to the need for target-lesion revascularization in six patients in the uncoated-balloon group (P=0.02).

CONCLUSIONS: Treatment of coronary in-stent restenosis with paclitaxel-coated balloon catheters significantly reduced the incidence of
restenosis. These data suggest that the inhibition of restenosis by local drug delivery may not require stent implantation and sustained drug
release at the site of injury. (ClinicalTrials.gov number, NCT00106587 [ClinicalTrials.gov].).




Compared to the medical arm of the SAMPRIS, the "of label use" of
eluting coronary balloons has obtained better results in terms of safety,
efficacy, and restenosis rate.







E I.U TAX 3 THE INTELLIGENT DRUG

ELUTING BALLOON
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THE AVAILABLE TOOL

Paclitaxel-coated balloon certified for use and navigation in
cerebral arteries (it is the only drug eluting balloon indicated for
ELUTAX 3 the use in intracranial arteries with CE mark in the market)

ELUTAX 3 surface EEEE s

FOLDED BALLON ~ INFLATION
Paclitaxel Layer protected by Seal Layer Paclitanel Layer is pressed into Seal Layer

Paclltarel trapped in Seal Layer
remains attached against vessel wall




Paclitaxel Tissue levels of different Drug eluting Balloons over 30 days

Coronary PORCINE
uniform coating
360 degree

Drug Dase 1 hour

Drug Dose 7 days
Drug Dose 30 days

Drug lost during maneuver

ELUTAX 3

CERTIFIED FOR THE TREATMENT
OF SUPRA-AORTIC LESIONS.

NEURO

Purpose: Supraaortic lesions
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-
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Inflation time recommended: 15-30 sac
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Retrospective study
7 )
CONS Small sample size “n”’

Journal of
Neurolnterventional Surgery

ORIGINAL RESEARCH

Neuro Elutax SV drug-eluting balloon versus
Wingspan stent system in symptomatic intracranial
high-grade stenosis: a single-center experience

Philipp Gruber,'? Carlos Garcia-Esperon,” Jatta Berberat,' Timo Kahles,’
Martin Hlavica,' Javier Anon,' Michael Diepers,' Krassen Nedeltchev,” Luca Remonda'




INITIAL
EXPERIENCE

Wingspan
(r=11)

Dyskipidemia, n (%)
Coronary artory disease, n (%)
smeking. n (%)

Peripheral artery occlusive disease,
n (%)

Avial fibrillation, n (%)

History of stroke, n {%)
Medcanon on admission

Aspirin, n (%)

P2Y12 inhibites, n (%)

Dipyridamole, n (%)

Dual antiplatelet therapy, n (%)

Viamin K antagonist. n (%)

NOAC, n (%)

Anti-bpid agent, n (%)
[Severity of stenosis

Degree of stanosis (%) belore

nterventon, medan (I0R)

Degree of stenosis (%)
after intervention, median (10R)

ILocalization of target lesions
Internal carctid artery, n (%)
Middie cerebral artery, n (%)
Verwbral artory, n (%)
Bashar artery, n (%!

1(13%)
0

1(13%)
103%)
1(13%)
6(75%)

(725-925)

(20-60)

0(0%)

308%)
3038%)
2Q5%)

o Patients treated with simple angioplasty using Elutax 3 had the

& 73 tendency of minor restenosis rates and reduced clinical events
compared to conventional treatment with Wingspan (SAMPRIS).

10 [6-58)
2(¢-5)

8(73%)

:‘:‘: Table 2 Clinical and technical outcome measures

3027%) Elutax Wingspan
2000 Outcome measures (n=8) (n=11)
1(9%) Good clinical outcome (mRS score <2) at 5(63%) 9(82%)
follow-up

mRS score on follow-up, median (IQR) 1(0-3) 1(0-2)
Stroke or death within 30 days, n (%) 1013%)  0(0%)

7 (64%) Technical success*, n (%) 5(63%) 7(64%)

:x : Transient ischemic attack, n (%) 6(75%) 5 (45%)
1(9%) ; Compound recurrence rate, n (%) 1(13%)  7(64%)

0(%) Clinical re-event, n (%) 0(0%)  5(45%)
zz;) Restencsis, n (%) 1013%)  6(55%)

Specific complications, n (%) 0(0%)  2(18%)
0% Generic complications, n (%) 0 (0%) 1(9%)
n— Technical failure,n (%) 103%) 0 (0%)
(10-50) Number of devices used, median (IQR) 1(1=2) 3 (2-9)
*Technical success; defined as <50% residual stenosis at the end of the
1 (%) : intervention.

S (45%) mRS, modified Rankin Scale.
30M)

2 (18%) 073

(o)
406%)

1R, interquartie range; MRS, modihied Rankin Scale; NINSS, National Insotute of

Hoalth Stroke Scale; NOAC, novel oral anticoagulant.







Courtesy case of Dr Rodriguez
Benitez HPM of Cadiz (Spain)







Courtesy case of Dr Gallego and
Dr. Lopez HGU of Alicante (Spain)















12 Apr, 2019 16:52:39.25
120 kV
FOV 250.0 mm
SW 5.00 mm

VSC (m1/100g)
P

-| LOPEZ LOPE C-.H'-U, Al
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.| -3783mm

12.04.19
AIS (2 hs): NIHSS=6
INR=2.25

2016

Courtesy case of Dr Hernandez and
Dr. Molina. HGU of Albacete
(Spain)













Prospective registry (Core Lab)

Randomized trial
(Medical treatment vs ELUTAX 3)



Main objective of the study

Requirements






Clinical Variables:

Technical Variables:



Symptomatic intracraneal atherosclertoic disease (ICAD) is
considered the primary cause of stroke. It accounts for 10% of
ischemic stroke in Western societies

ICAD is characterized by having a high rate of recurrence

Uncertainty regarding the optimal treatment for patients with
ICAD, especially unstable patients despite the best medical
therapy available

Unreliable randomized trials



o The use of angioplasty with or without stent should be
modified but not discarded

o The use of paclitaxel coated balloons could potentially
decrease the incidence of symptomatic restenosis in
patients with ischemic stroke without compulsory stenting
and double anti-platelet treatment. This solution is
especially interesting during the treatment of stroke
patients with urgent mechanical thrombectomy.
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" THANK YOU VERY. MUCH.. s i
" FOR YOUR ATENTION |

~ San Jaime





