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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT

Academic Research Consortium (ARC)
Standardized Definitions for ST

* Definite/Confirmed
= Acute coronary syndrome AND
= Angiographic confirmation of thrombus or occlusion OR
= Pathologic confirmation of acute thrombosis

* Probable
= Unexplained death within 30 days

= Target vessel Ml without angiographic confirmation of
thrombosis or other identified culprit lesion
* Possible
= Unexplained death after 30 days
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT

» 1000 centers across the USA
» Feb 2009 to June 2010
» 7,315 from 585,123(1.8%)

STENT THROMBOSIS
W EST
VLST W <2yrs
60,0% W LST m>2vyrs
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT
Mortality according to presentation
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT

Mortality according to Stent type
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT
Stent Thrombosis

Patient, Product, Procedure

Patient

« Higher Risk
« AP Compliance
and Resistance

Stent
Product Thrombosis

Procedure

* Type of stent + Expansion

* Polymer integrity « Apposition
and reactions * Runoff/Dissection )
1° Drug effects 4 —
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT
Caracteristicas Patologicas Asociadas a la TS

Cicatrizacion retardada
- Deposicion persistente de fibrina
- Pobre endotelizacion
Reaccion local de hipersensibilidad
Stent en bifurcacién u ostial
Falta de adhesidén a la pared (malapposition)
Reestenosis

Penetracion de celdillas al nucleo necrético
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT
Caracteristicas Patologicas Asociadas a la TS

No endothelialization

"o Fibrin

BxVelocity
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION

Y MANEJO DE LA TROMBOSIS DEL STENT

Caracteristicas Patologicas Asociadasala TS

CYPHER CYPHER BMS
(68 days) (130 days) (124 days)

BMS
(124 days) (124 days)
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT

95%-Cl  P-value
Clopidagrel stop <Mdays ; * 16, [T.96-167.77]
Undersizing i [5.27-34.04]
Clopidogrel step 180-385days [1.74-18.80]
Clapidogred stop 30-1&0days ; [1.40-15
Malignancy i . [2.14-5 48]
CAD =50% proximal of culprit " [2.71-T.18]
TIMI flow post-PC| <3 E E [2.00 1
Dissachion 2.B8 [1.67-500]
Bifuraation stenbing ; F [1.48-3.47]
LVEF <30, [1.43
FAD [1.01-4,51]
CAD = 507% distal of culprit I
Ho AR
any DES

Ol

[

[
1
1

Age (per 10 yrs) ' . [0.68-0.54]
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION

Y MANEJO DE LA TROMBOSIS DEL STENT

Hallazgos de IVUS en TS

Control Subjects
(n = 36) p Value

Reference segment
Mean EEM C5a
Mean lumen €54, mm?
sStent segqment
Mean EEM, mnr 194 £ 58 15.1 £ 4.6
1.24(1.06-1.43) 0,99 (000-111)
Fex14
1.4
Stent expansion index y 0.3 081 £03
|58 4 (77.8) 15 (41,7 .01

Maximal 158 C5A, mm” 11ax15 0,001
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT

Hallazgos de TCO en TS

Cross-section level analysis

Minimurm stent area, mnr
Mean stent area, mme

Wean necintimal area, mm?

Strut-level analysis
Mumber of struts analyvzed/patient
Mumber of uncovered struts/patient
Frequency of uncovered struts/patient, %
Mumber of malapposed struts/patient
Frequency of malapposed struts/patient, %

Meointimal thickness of covered struts, mm
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(n = 18 Lesions;

4,407 Struts)

504 £1.23
F24 0497
157 £ 068

244 137
25000825-52.25)
1227 (550-23.33)
10,00 (2.25-21.75)

460 (1.85-7.1%

023 x015

Control Subjects
{n = 36 Lesions;
9,064 Struts) p Value

550 x1.27
R W
1.65 £ 0.1

251 X 84
Q.00 (4.25-14.000
4,14 (3.00-622)
4,00 (0,00-7F.000
181 (0.00-2.99)

017 £ 0049




ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT

CURRENT Clopidogrel Double vs Standard Dose:
Definite Stent Thrombosis (angio confirmed)

1.4%5 7 =— Clopidogrel standard dose
_ Clopidogrel douhle dose
é"’ 1.2%
B 1.0%
g .8%
02.5%
=
B oo4% )
2 Adjusted HR 0.54 (0.39-0.74)
0.2% P=0.0001
0% T | T | T | | | | |
0 3 [ g 12 15 18 21 24 27 30
Number gt risk Days
Ciopidogrel standandt-dose G703 5561 B8 5455 G458 G425
Clapicogrel doubie-doss 3560 St S3G0 G366 8206 8247
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION

Y MANEJO DE LA TROMBOSIS DEL STENT

GRAVITAS
High vs Standard Clopidogrel Maintenance Dose in
High On-treatment Platelet Reactivity

Patients with high on-treatment platelet reactivity
receiving high- or standard-dose clopidogrel

Clopidogrel dose
High
Standard

ko)

80\0
cC T
GJ_
o &
@]

f<ie)
© 1T
=
83
2 €
+
@)

90 120 150 180 210
Days

No. at risk
High-dose clopidogrel 1109 1056 1029 1017 1007 998 747 54

g2 n Standard-dose clopidogrel 1105 1057 1028 1020 1015 1005 773 53
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' T . Resultados Finales de Mayor Eficacia:
TRITON BRI > Grupo Total a 15 Meses

10
9 - HR 0.76 m Clopidogrel
P<0.001 (n=6,795)
IS 8 ® Prasugrel
X 7 GERE)
c 6
i
o 5
O
2 4
2 HR 0.48
L e P <0.001
P
1
0

Muerte CV Toda Causa de Revasc. Trombosis del
IM No Fatal EVC No Fatal Muerte Urgentes <.

Cl'12 n HR basados en estimados de Kaplan-Meier a 15 meses

Wiviott SD, et al. NEJM 2007;357:2001-2015



Trombosis con stent por

AYTRITON TIMI-38 .
categoria de ARC (N=12,844)

B CLOPIDOGREL
B PRASUGREL
4 DEFINITIVA DEF/PROB DEF/PROB/POS
o»» | 35 1 HRO0.42(0.31-0.59) HR 0.48 (0.36-0.64) HR 0.56 (0.43-0.73)
(ab)
= P<0.0001 P<0.0001 P<0.0001
S 3 - ) 275
8 | 25 - 2,35
o | , 20
©
(=)
> | 15 -
1 _
0,5 -
0 - : :




% de pacientes

JTRITON TIMI-

Trombosis de stent
definitiva/probable:
cualquier stent (N=12,844)

Trombosis de stent TEMPRANA Trombosis de stent TARDIA
HR 0.41 [0.29-0.59] HR 0.60 [0.37-0.97]
2.5 2.5
2 2 —_— CLOPIDOGREL
1.56% = PRASUGREL
) )
159%
1 1 0.82%
) 40%
0.5 0.5
0.64% W%
0 0 5 10 15 20 25 30 030 90 150 210 270 330 390 450
DIAS

Wiviott SD, et al. Lancet 2008;370:1353—-63



A Trombosis de stent
JTRITON TIMI: Definitiva/Probable:
Unicamente DES (N=5743)

Trombosis Temprana Trombosis Tardia
HR 0.29 [0.15-0.56] HR 0.46 [0.22-0.97]
P=0.0001 P=0.04
25 25
2 2 — CLOPIDOGREL
1.44% — PRASUGREL
1.5 1.5
[0St
] l 71% O_JJ. 70
—H"'_l 5494
0.5 0.5 .
0.42% 0.42%
00 7 5 10 15 20 25 30 030 90 150 210 270 330 390 450
DIAS

Wiviott SD, et al. Lancet 2008;370:1353—-63



ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT
PLATO ™ PLATO
Stent Thrombosis

Clopidogrel (n=5,649) ¥ Ticagrelor (n=5,640)

HR{95% Cl) = HR{95%Cl) = HR(95%CI) =

— 5 - 0.67 {0.50-10.91) 0.75 {0.59-0.95) 0.77 {0.62-0.95)
E:_, P=0.009 P=0.02 P=0.01
1 k]

4
: 3.6
g 5. 28 X
. 2.1
it 1.9 -
- 2
= 1.3
o
= 1
o
S

I] | | 1

Denite or probable Definite, probable
or possible 4




ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT
Specific Reasons for Discontinuation of
Antiplatelet Treatment

Reasons for 56 d/ic episodes (46 pts; 18%); mean 11 mo

23 Discontinuations

3.6

Surgery Endoscopy Dental Bleeding Non-adherence
without Biopsy Procedure
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT
Bridging Strategies

* Stop aspirin and continue P2Y12 inhibitor

* If bleeding risk is too high and necessitates
dicontinuation of DAPT, continue ASA and
minimize time off the P2Y12 inhibitor
» Use a shorter-acting P2Y 12 inhibitor

= Use platelet reactivity testing to measure platelet
inhibition?

* If no AP therapy can be used at all
perioperatively, consider libllla bridge
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT
HORIZONS - AMI
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT
DES in AMI Meta-Analysis
Stent Thrombosis (RCTs)

Oi Lorenzo et al. —

STRATE GY e

BASKE T-AMI B —
PASSION

TYPHOON ----—--nj
DEDICATION Stent — ’ Relative Risk {95%

e

HAAMU-STENT ‘ Cl)

MSSION — 0.97

SELECTION

Diaz de la Llera et al. :_ (u ?3 1 23} i
HORIZOHNS-AMI Stent .

MULTIS TRATEGY I- F=0%

Ovearall
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT

‘ REGISTRO ESTATAL DE ICP EN MASSACHUSETTS: ‘

MORTALIDAD A 2 ANOS

20% .

15,6%

15% - E1 SLFn=4,016
12.8% 12,8%

10,7% e
10% - 8,5%
Ed SMD n=3,201
5% -
O% = [ [ |

IAM total  IAMCEST IAMSEST

Mauril etal. N Eng J Med 2008;359:1330-42
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT

Cumulative Incidence of ARC Def/Prob ST
over 4 yrs after DES (CYPHER & TAXUS)

=" 579 [95% CI]

CYPHER & TAXUS
(n=8,148)

R

s

0

C i

4 :

= T |

B2 Cypher & Taxus 2.1% (17)

; Pooled Analyses"l — CYPHER Stent (n=B78)

= & -

: 4._‘_/_/_'_,_'_‘-r

E

E 1

O

-
0 - | | | | | I | ]

0 1 2 3 4
Time since PCl in yvears

TMauri et al; N Engl J Med 2007;356:1020-9
{ Wenaweser et a; J Am Coll Cardiol 2008;52;:1134-40
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT
ENDEAVOR IV

Cumiilative Incidence of Very Late ST to b Years

5 it Endezvor ZES Log Rank P = 0.012
L:'__I: E.E Taxus PES
Tw 4
In
L=l a0 =
&
iy
'E% 204 —
£? 1.8%
L : {13)
o= —}_r_‘l_‘
= L 1% i
2> i '
5 . — 0.4%
I:l% . . | | | | | | 1 | | | 1 | {3}
1 2 3 4 5

Tirme After Initizl Procedure [ Years)
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION

Y MANEJO DE LA TROMBOSIS DEL STENT

Individual component of primary endpoint (ITT)

E-ZES+3-month  Standard therapy Difference

Variables DAPT (n=1,059) (n=1058) (95% CI) P
Death, n (%o)
From any cause 50.5 3{m -05% (14 -04) 0.39
From cardiovascular cause 200 4 (04) 02% 06 -03) 041
MI n (%0} 2{0.0) 4 {0.4) 0.2%{-0.7~03) 041
TVR, n (%) 3159 27 3.7 0.2%{23-2.6 0.70
NonTVR, n (%) 15(1.5 1.5y 00%{-1.53-1.4y 0.52
Stent thromb osis, n (%) 2{0.0) 3{(03) -01% 05 -03) D0.65
< 1months 2 ]
1-3 months 1] 1]
3-12 months 1] 3
Bleeding, n (%)
Major or minor 505 10 4.0} -05% {12-02) 0.20
Major 20.0) 6 {0.4) -04% (09 -01) 0.16
CVA, n (%) 6 {0.6) 6 {0.7) 01%{01-1.0y 096
SEVERANCE CARDNOVASCULAR HOSPITAL @ YOINSEL UNIVERSITY COLLEGE OF MEDICINE RESET
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT

Stent Thrombosis (ARC Def or Prob)

4= — XIENCE V (n=2458)
TAXUS Express (n=1229)
= 3= HR [95%Cl] =
E HR [95%C1] = 0.36 [0.18, 0.72]
2 DH;? IETIICEIIE:?] e e —
= HHAT =0.008
£ 24 p=0.003 "
—
—
L
E 1 £1.01%
] A 0.82%
(7] AOTT% e
0.59%
o o290 0.42%

I | I I | | I I I | I I I
o d b 8 12 15 1| A 24 27 30 43 36

Months

Number at risk
KIEMCEW 288 AT BME O ZI|TOZIBE I OZI19 231 I2OE ZITE OIPAR ZA5g e
TAKUS 1229 1186 1186 1TSS 11T 113F 0 1121 1127 115 1106 1088 086 1073

L ]
G. Stone, TCT 2011 . Spirit IV
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT
Bern Rotterdam (n=12,339 pts)
ARC Definite ST: Landmark analysis

EES vs. SESHR" =0.33, 9% CI1 0.16 - 0.72, P=0.006
: EES vs. PESHR" =0.24, 95% C10.13-0.47, PA<0.0001

r— 3_
=
o :
2 :
$ 2- i Taxus 2.4%
£ I - e 1.6%
g . - P .r. _J__f—‘
8 1] == Gypher
2 | = — T —— 0.6%
04 | = Xience \V / Promus
0 ] 12 18 24 S0 36 42 48

Months after index PCI
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT

Stent Thrombosis Network Meta-analysis
Primary EP: ARC Definite ST (FU through 2 years)

49 RCTs, 50,844 pts

Odds Ratio

1-year definite stent thrombosis™ [95%0]

|
|
I
CoCr-EES vs BMS —O— 0.23 (0.13-041)
CoCr-EES vs PES o | 0.28 (0.16-0.48)
|
CoCr-EES vs SES —Oo— | 0.41 (0.24-0.70)
CoCr-EES vs Res-ZES —_—{— 0.14 (0.03-047)
|
CoCr-EES vs End-ZES —0— 0.21 (0.10-0.44)
SES vs BMS —OH i 0.57 (0.35-0.88)
End-ZES vs SES —0— 1.92 {1.07-390)
| | | |
0.01 0.1 1 10
. .

Favors Stent 1 Favors Stent 2
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT

LEADERS: Definite ST (ARC)

—BES—25ES
1-vear RR 2-vear RR Fyvear FRE 4-vear FR
b 0.99 {0.51-1.95) 0.90 ¢0.483-1.67) 0.78 {0.43-1.434 062 (0.35-1.08)
P=0.958% P=0.73* P=0.43* P=0.09*
5 -
4%

4 -
L
= 3 - 2 5%, ’ A6
29, — ADT

2_ I | | L

I T o
2.2% 2.2% o
. 2%

1] B 12 18 2 0 6 42 45
Months
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT

Tx Modality in ST

Early 5T Lata 5T VWary Lata ST
n=41,291) (n=41,370) in=4,38&) p Yalua

Procedurl chamcheristics
Thrombectormy parformed 7 E2.0) 01 (20 5 1,85 G2 Q003
boditional stert ploed a0
BIES rl el b 52 (55 2 2051067 0
B 55 (29 35) 254 (20 7)
Mo stent plRoed P ) S0 (1)
0. BP or cther rmechanical support ploed during procedure G515 112 (53 0z 5 =000
Dizection 2 (2 0] 2 18 39 109 0002
Coronary perfaration 5 (0 ] 1003 0172
Post-procedure TIM | low grede 003
1274118 25 (95 ) o 055 S

D )
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT

A Overall Group

&l

50

&

#

£
=
g
£
£
E

&

=

i N

Wery Late 5T
L PORA 24,1 0.1
B New DES placed 47

My BWIS pladid 2.7 229
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT

B Stent Thrombosis of a DES

&d

&

E

£
&
£
® 34
:
£

B

=]

inN

Early 5T Late 5T | Viery Late 5T
4 POEA 505 45.2 115

& KWew DES placed 37 il 46,9

Wew DS placed 1245 138 .2
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION
Y MANEJO DE LA TROMBOSIS DEL STENT

Tx Modalities in ST

Early T Latz &T Wary Lata 5T
(n=1,2914) (n=41,270) (n=4:3&)

Irtra procedural rredications
8 rticoaqu bnt s

Urfrctiorated beparin SEeF1 S (5 ) 3,150 759 000

Brwalirudin 529 ) a5 (350 1354514 0001
LW H 1512 2 124011 30 114 0735
Fondaparinus 15101.1) 1204 370130 0737

Bzpirin

3907 (B0 0535
Gheoprotein lbAlE inhib tor 1,023 739 =0001
Thiero prrid ines

Clapidog rel 1,102 [F0 5 2] 5355 9 2 0.1&09

Precugre| =0001

Tickopidire 11 0E) 140100 23005 0174
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ESTRATEGIAS CONTEMPORANEAS PARA LA PREVENCION

Y MANEJO DE LA TROMBOSIS DEL STENT

Abordaje Integral para la Prevencion de la TS

Como Minimizar la Trombosis del Stent

eMejor Seleccion del Paciente

Escrutinio para probabilidad de adherencia y riesgo de sangrado/ posibilidad de tolerar la TAPD
Ausencia de procedimientos quirurgicos

eMejor Seleccion del Stent y de la Técnica

Considerar stents con menor riesgo de trombosis

Medicién apropiada del diametro del vaso, implante y post-dilatacion a altas presiones
Asegurar ausencia de disecciones residuales o enfermedad no tratada proximal o distal

Evitar en la medida de lo posible el uso de dos stents en las bifurcaciones

eMejor Cuidado peri y Post-procedimiento

Uso de antiplaquetarios mas potentes en escenarios clinicos apropiados (sindromes coronarios
agudos en ptes con bajo riesgo de sangrado)

La educacioén del paciente y un seguimiento clinico apropiado son esenciales

Uso de los antiagregantes plaquetarios sin interrupcion durante un periodo de un afio

ol
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