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Vet KEYWORDS The recent trials of routine use of embolic protection devices for primary percutaneous coronary inter-
pata Myocardial infarction; ventions (PCl) (the E.MERALD PROMISE, and AIMI trials) have demonstrated neutral or even negative
moe [E1T3 mrunal effects Df roil reperfusmn and ﬁnal infarct size. De-spl te these results, there
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Heperrmmn athern Embﬂllsm 1a5 is the case of lipid core Embﬂllzannn thrnugh the ruptured cap of a fibro-

atheroma). Future trials on embolic protection devices in primary PCl should adopt a selective,

rather than a routine strategy, through the identification, by angiographic or intravascular imaging

parameters, of patients at highest risk of clinically relevant embolization. Such trals should also

adopt specific endpoints able to evaluate the effect of micro-embolization, which is currently far

from optimally assessed by the standard markers of myocardial reperfusion.
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Catheterization and Cardiovascular Interventions TO:6T7-682 (2007)

Comparison of Myocardial Perfusion by Distal
Protection Before and After Primary Stenting
for Acute Myocardial Infarction: Angiographic
and Clinical Results of a Randomized
Controlled Trial

Toshiya Muramatsu,'* mo, Ken Kozuma,” mo, Reiko Tsukahara,' mp, Yoshiaki Ito," mo,

Naoya Fujita,” mo, Satoru Suwa,* mpo, Shiho Koyama,® mp, Masahiko Saitoh,® mo,
Haruo Kamiya, mp, and Masato Nakamura,® mp, for the ASPARAGUS Trial Investigators

Slow flow & No reflow Postprocedural MBG3 30-day MBG3
P=0.26
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Adjunctive mechanical devices to prevent distal
embolization in patients undergoing mechanical
revascularization for acute myocardial infarction:

A meta-analysis of randomized trials
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Methods The likerahre was scanned by formal ssarches of decronic dolabases PAEDLUME and Central] from January

1990 ke Odober 20048, scentihe session absrads flrom owary 1990 fo Oclober 2008], and oral peseniation and e

expert slide pressniatbions ffrem Jamary 2002 ko Celober 20048] [on the Tmmeatheler Cardiovasaular Therapeuhics,

Adnetionn Haggt Asgee iahion, European Soc b of Candiology, Agrencan Callege of Candiology, and Eyfopean Penc wa neous
Revascubari xajfn ‘Web sidd]. #7Y «pGyir i gl i fechgh 2 ([ o ravenit diska
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Results” & @1 ':'_@viﬂl S?Eapulmh e ing § pahernls [50.4%)] in the odjunc five e b oo

device greup and 1844 [49 4%] in the conbrel growp); 1502 patients [40.35%) were randamized in Kials with digda

prodechion deyices, and 22 19 patients [59.7 %) vere randamized in ials with hrombeciomy devices, Adjunclive mechani oo

Export Caftgpler,

davices ware associcled with a higher rate of postprocadural TIMI 3 Bow [BP.4% vs 87.1%, P=.03), a significanty higher
nabe of postprocedurnal myocardial blush grode 3 [4B.8% v 348.5%, P .0001), and less digal embeolizabion [6.0% v 9.3%,
P= 00B), witheud any benehtin lerms of 30day maality [2.5% v 2.8%, P= _BE). Mo dillesence was obsersed in lerms of

covemary pesforations [0.27% vs 0.07%, P = 24) Am Heart J 2007

Conclusions This meloanalysis demonstrates thal, amang pofients with AWM treoed with perealanscus cornary
inferverndion, The use of odpndive mechanical devices o prevent distal embalizabion is assecioked with befler myseardial
pertusion and lass digal embalizstion, but withou an apparen] improvemant in survival, [Am Hear | 20071 53:343.53))
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Adjunclive mechanical devices and 30-day mortdity, with ORs and 95% Cls. The size of the dalo markers [squares) is approximately proportiond
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Summary of Total 21 trials (random”geﬁ

3721 patients AONN

1877 [50.4%] ; Adjunctive mechanical device group
1844 [49.6%] ; Control group

1502 (40.3%) ; Distal protection devices
2219 (59.7%) ; Thrombectomy devices.

Higher rate of postprocedural TIMI 3 flow (89.4% vs. 87.1%, P = .03)

Higher rate of postprocedural myocardial blush grade 3
(48.8% vs. 36.5%, P < .0001)

Less distal embolization (6.0% vs. 9.3%,P = .008)

No benefit in terms of 30—day mortality (2.5% vs. 2.6%, P = .88)

No difference in terms of coronary perforations (0.27% vs. 0.07%, P = .24).




" Microvascular

Atheroemboli b Pluggine

¥~ Microvascular
Spasm or Edema
> .
% Platelet
Aggregation

=

Thromboemboli
Epicardial flow is maintained or even

enhanced due to an adenosine-related
hyperemia of the myocardium
surrounding the embolized
microregions, with blood shunting
around the areas of obstruction




Aspiration

No Aspiration

N

MBG=2
STR=70%
Opitmal
reperfusion

50
66%0
28%0
46%

50
48.9%
36.7%
24.5%

Burzotta F; J Am Coll Cardiol. 2005 Jul 19;46(2):371-6,
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Gibson et al. Circulation 2000:101:125-130




Cumulative survival

1.0 LA R R R R R ]

Log-rank p=0.0002

L
1000 Z000
Interval MI event/contact (days)

MBG 3 + persistent ST elevation in =2 ECG leads
MBG 0-2 + persistent ST elevation in =2 ECG leads
MBG 3 + persistent ST elevation in =2 ECG leads
MBG 0-2 + persistent ST elevation in =2 ECG leads

Table 1. Baseline Clinical and Angiographic Characteristics

Dead
(n = 62)

-

Age (yrs) 63.6 = 10.8
Chest pain to hospital (h) 5.7
Dwoor to needle time (h)

Female

2 L = D e ng g b W g g La
[ =

ba

du bdo=d e Ba

Target vessel: left anterior descending
Baseline TIMI fiow 3
Previous myocardial infarction
Left bundle branch block
Markers of reperfusion
Postprocedure TTMI flow 3
MBG 0/1
MBG 2 )
MBG 3 D (14%)
CTFC (frames) 426 = 3
ECG leads with ST-segment elevation post PTCA 4.42 =

CTFC corrected TIMI frame count; TABP intrasortic balloon pump; MBG myocardial blush gra
percutancous transluminal coronary angioplasty; TIMI Thrombolysis In Myocardial Infarction

Haager et al.
JACC 2003;41;532-538




Trial and Treatment

Inclusion Criteria

Primary End Point(s)

Results (Experimental vs
Control)

EMERALD
GuardWire Plus

Conventional guidewire
PROMISE
FilterWire EX

Conventional guidewire
ASPARAGUS
GuardWire Plus

Conventional guidewire

ST-elevation myocardial infarction

ST- or non—ST-elevation myocardial
infarction or visible thrombus

ST-elevation myocardial infarction

Complete 5T-segment
resolution at 30 minutes

Infarct size (median)

Maximum adenosine-induced
flow velocity

TIMI grade 3 flow

63.3% vs 61.9%

12.0% vs 9.5%

34+17 vs 3620 cm/s

7% vs 78%
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The timing of intervention: after much
of the Injury had taken place? -

The Ditficulty of measuring benefits:

background of large infarction?

Other reason of injury: reperfusion
Injury, edema?

Smaller amount of debris 7
Selection bias




Author Van’t Hofetal Gibson et al Stone et al Hagger etal  Henrique et al
Journal Circulation 1998 Circulation 2000 JACC 2002 JACC 2003 Circulation 2003

(97: 2302-2306) (101:125-130) (39:591-597) (41:532-538) (107: 2115-2119)

No. of Pts. 777 762 173 253 924

Strategy PCI Thrombolysis PCI PCI PCI

Blush Grade 30% 71% 30% 40% 11%
0-1

Henrique et al, Circulation 2003 ; 107: 2115-2119




ClinicAl Result of Reglstryf/é
fOr PaTients with Unstable Pla ﬁ\ %\%

All unstable plaque cases in angiography
STEMI, Non-STEMI, Recent MI, UAP, SVG

Consecutive enrolled

TIMI, Blush, QCA, ECG, Complications

oMo FU: TIMI, Blush, MACE

3 years FU: MACE
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BmGuardWire (n=211) HControd TV%Q\:\%

P=0.50 P=0.40 P=0.05 P=0.01

52.4%  49.8%




Distal protection
BGuardWire (n=211) H Controf

P=0.01

49.8%




B GuardWire (n=211) H Control{n

P=0.01 P=0.06

64.3%




B GuardWire (n=211)

P=0.35 P=0.50 P=0.06

53% 56%







Baseline Characteristics 1-1

\

Age (yrs)
Male
Hypertension

Hypercholest.

Smoker
Diabetes

Prior M|

GDW

\\AS

58.5
16.2/%
35.9%
20.2%

40.5%
1.5%

9.5%

Killip class =2 11 7%

N\ [/ /
PARAGUS

32.9%
51.4%
31.8%
1.7%
2.3%

WiY/ /.'c.. :

9%
A%
3%
2.9%

0.0% 7.5%

@fe]alife]

52.4%

1.1

51.9%
40.9%

160
6/.2




Baseline Characteristics

SN\ /2
. ASPARAGUS

Control

LAD . SIS DR% 58, 1%
LCX PNV . 0.0%

RCA

Pre TIMI flow

AX0% ¢ 84.7%

64.0% 8./% 68.8% y
107 2% 1913% 76&?%

15.9% 12.2% 24.8% 19.5% 16.2%

20.1% 20.0%) 6.5% 12.2% 9.6%




EMERALD

CARROT

Total

Achieved M

Odds Ratio

1.32 (0.78-2.

1.40 (0.96%2.03)

| 1.74 (1.06-2.85)

.Tt 1.23 (0.98-1.54)

0.1 0.2 0.5 1 2 5 10

Favors Control Favors GODW



Difference between EMERALD and
ASPARAGAS EMERALD ASP%WA%

N 500 330 } .

Use of GP Il b/ lllainhibitor +

Use of thrombectomy - +
Serial angio FU - T
Frequency of slow flow  negative positive

Frequency of distal emboli. negative positive
TIMI score negative negative

Blush score negative negative

Blush score in Prox. RCA unknown positive

Blush score in 1 mon. FU unknown positive

ST resolution negative negative
Infarct size negative negative

MACE negative negative
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What is useful cases for Distal Protection?

Clinical %ﬂé\\{j?

1. Early onset Acute M|
2. Shock case
Lesion Morphology

1. Non calcified, non tortous vessel

2. Proximal RCA

3. Large LAD ( without major SB)
4. Big thromus case
. Rupture plaque
. Large plaque area by IVUS
. Large vessel area by IV__US(>1émm )




