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DURATION OF DAPT INSTENTED PAHENTS

»ESC guidelines:

+ACS: 1 year (irrespective of type of stent)
< Stable patient — BMS: 1 month
+DES: 6-12 months

»ACC/AHA qguidelines:
+ACS: At least 12 months
+Non-ACS BMS: 1 month and ideally up to 12 months

+Non-ACS DES: at least 12 months (if not high risk of
bleeding)
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MAJOR SURGERY AFTER PCI

Incidence of major surgery within 1 year after

stent implantation =5%

Cardiac (20% Mon-cardiac
+ Nnnuardl'-m

Austrian Cleveland Mew Zealand Scottish EVENT

Ref. 11 Ref. 15 Ref. 13 Ref. 14 REGISTRY
Refs 12 and 16
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INCIDENCE, PREDICTORS, AND OUTCOME OFE-
> THROMBOSIS AFT

nivariate Predictors of Cumulative Stent Thrombosis

Premature Antiplatele

Therapy Discontinuation iﬂ-ﬂ "

Prior Brachytherapy 1.7 I

= 2

Reanal Failiira

What does premature really mean?

Bifurca
Bifurcation Lesion 3.6 i
Unprotected Left
Main Artery 3.3 2,472 SES

2223 PES
Diabetes 2.5 0

0 10 20 30 40
Incidence of Stent Thrombosis

Hazard Ratio for ATP Discontinuation = 89
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ASPIRIN AND CABG

After CABG (48 hours)

Odds Ratio (95% Confidence Intervall Incidence

Aspirin - Mo aspirin
in=2999) {n=20X3) Pvalue

no. [}

Death from amy casa £041.3) a1 [a.0p 00001

Cardiac avents

ocardial infarction el 2.e 105 (5.4} <0001
Congastive haart failura 175 (5.8 X2 11m <0001
Death from cardiat Causas F2{1.1) 62 131} < 0.001

Preoperative aspirin (5 days)

:;:::hal:-patrry . Event Rales (%)
Outcome Adjusted Odds Ratio [95% Cl) RAR{*] Aspirin Mo aspirn

Death from cerabral causes

Fianal events In-hospital maortaliy ’—D—‘

Dy sfumction
Failure

Death from renal causes M Re-=pparation (bleeding)

a1 1.7 4.4
27 3.8
2.5 34

Cerebrovascular avent A E

Gastrointestingl avents Transfusian {all) - B

I=chemia or infarction .
14 B AT REC transfusian

Death from gastrointestingl

Calsas ) .
Non-RBC transfusion

. .I:-ES A B [ 1 'I.E zlu
Aspirin Bettar Aspirin Worse Preoperative Aspirin Preoperative Aspirin
Batber Worae

Compasite outcoms
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PERIOPERATIVE DISCONTINUATION-OF

THIENOPYRIDINES AND MACE

Rz Ter ence

Kaluza et al 2
Wilkan et al.' ™
Sharma et al 152
Reddy et al '
Compton

et al.'®

) ] "
Vicenzi et al *°

Leiborwitz
et al

S heows ten
et al’?

Godet et al.'®
Rabbitts et al™

21
Fhee et al.

22

Asgsgali et al.

Fopulatdon

40 patients with MNCS after
BMS

207 patients with MNCS after
BMS

47 patients with MNCS after
BMS

56 patients with MNCS after
BMS

38 patients with MNCS after
CES

103 patients with MNCS after
stenting

216 patients with MCS after
POBA (56%) or BMS
(<43a)

192 patients with MCS after
BMS (48%) or DES
(52%)

96 patients with MNCS after
CES

520 patients with MCS after
OES

141 patients with MNCS after
CES

78 patients with MNCS after
CES

Tirme Trorm Design
PCl to NCS

In-hospital results hienopyridine

20% mortality

=& weelsmean 13 Case series 718 not on ticlopidine died
days
=22 months Case series 4% Ml or stent 14% received thienopyridine less
thrombosis than 10 days before MNCS
=290 days Case series 18.4% mortalty &7 not on ticlopidine died
=15 days Case series 14% MACE 25 stent thromboses not taking
clopidogrel
Median 260 days Case series 0% MACE 1% taking clopidogrel
=21 year Case series 4.9% mortality Clopidogrel only “briefly”

interrupted

== 6 monthsfmean 33 Case series
days

12% mortality Mot reported

=2 years Case series 2.6% MACE 5/5 patients with MACE not on
clopidogrel

== 3 years/mean 14 Case series 2.0% stent thrombosis §37% continued clopidogrel
rmonths

== 2 years'median Case series 5.49% MACE #.1% MACE if continued
2035 days clopidogrel

=212 months/mean 7.6 Case series 5.0% stent thrombosis gPatients with stent thrombosis
rrvon ths off clopidogrel longer

(12 vs. 51 days)

=& months/mean 468 Case series 2.6% stent 11% continued clopidogrel
days thrombasis, 7.7%
death or MI

Institut d'Investigacié Biomedica de Bellvitge

Arvea ruddin 481 patients with surgery Mean 1.1 years Retrospective coho 2.0% stent 37% on clopidogrel, but
et al ** after DES with multivariabl thrombosis, $0% no effect of discontineation
adjustrment M&AaCE upon MACE
DiBeLLS lakovou | et al. JAMA. 2005;293:2126-30. ||||| Bellvitge

Hospital




COMMON SENSE

»Knowing the patient needs surgery...

<+ No stent: CABG, medical therapy...
<+ If completely necessary: BMS

The less common of the senses...

»0Once the patient is stented...
< Elective surgery: Wait until completion of DAPT
<+ Semi-elective / Urgent: Walit as much as possible
< Emergent: Surgery

DIBELLYSD ||I|| Bellvitge
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ESC GUIDELINES: RECOMMENDATIONS

Cardiac/non-cardiac surgery
[ Emergent Semi- electwe Elective
and urgent
Proceed to ‘ Case-l::}r-case | Wait until cump|el;ian
Surgery decision . of the mandatory

\ dual antiplatelet

regimen

Continue

ASA + clopidogrel

Continue ASA
stop clopidogrel

Stop ASA
stop clopidogrel

ASA = acetylsalicylic acid.

IDIBELI—(“@ Wijns W et al. Eur Heart J. 2010;31:2501-55. ||I|| E&IL\% ge



ESC WG THROMBOSIS: RECOMMENDATIONS

Minor Surgery: do not stop antiplatelet therapy.

* extends also
to patients on . . .
clopidogrel Implement mulitdisciplinary consult in patients with (potential) bleeding complications.

moenotherapy Low molecular weight heparin: NOT a substitute for platelet inhibiting drugs.
Avoid plasmatic anticoagulation (LMWH, OAC) during surgery.

major surgery and how to proceed exception how to proceed with
exception

aspirin for primary stop aspirin 5 days
prevention before surgery

aspirin in high-risk continue aspirin ¢ surgery in - stop aspirin 5 days before
patients * closed space, surgery *

(diabetes, history of CV expected major | «consider restarting within 24h ¢
events, documented CV bleeding
disease, increased global risk) complications

aspirin plus clopidogrel in  1.elective surgery: surgery in If delaying surgery not possible /
high risk patients delay until no dual closed space, semi-urgent surgery necessary:
inhibition necessary expected major  «stop clopidogrel 5 days before
2.semi-urgent surgery:  bleeding surgery, consider bridging
continue aspirin + complications (short acting GPIIb/llla
clopidogrel on a case antagonist)
by case basis sconsider stopping also aspirin in
3.urgent surgery particular patients
(within 24 h): «consider resuming dual
continue aspirin and antiplatelet therapy asap
clopidogrel

iDIBELLYD Korte W et al. Thromb Haemost. 2011;105:743-9. ||I|| E&IB@ ge



IF YOU-NEED TO STOP...

»Clopidogrel: 5 days

»Prasugrel: 7 days 4 ’

]
> Ticagrelor: 5 days
»Bridging therapy with tirofiban
<+ Only reports of case series
oiseLd Al Belvitae




NUEVOS FARMACOS
ANTIPLAQUETARIOS
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P2Y,, INHIBITORS

More potent with less variability

- B
Clopidogrel Prasugrel Ticagrelor Cangrelor Elinogrel
Group Thienopyridine | Thienopyridine CPTP ATP analog | Quinazolinedione
Administration oral oral oral \Y; IV and oral
NG irreversible irreversible reversible reversible reversible
blockade
Onset of action 2-8 h 30 min-4 h 30min—-2h seconds seconds
: : 50 min (1V)
Offset of action 7-10 days 7-10 days 3-5 days 60-90 minutes 12 h (oral)
SV EnuE es no es no no
 interactions y 4 )

!DIBELL@
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CLOPIDOGREL:-METABOLISM

COOCH,

N Esterases
@
cl”

Inactive Metabolites
(85% clopidogrel)

Clopidogrel\

CYP 1A2

@
CYP 2B6
CYP 2C19 N
@ —
S cl

N

Hepatic

metabolism 2-0x0 compound \; !
@)

CYP 3A4(5)
CYP 2C9
CYP 2C19
CYP 2B6

OCH,

HOOC/TI::F
*HS Cl

Hepatic
metabolism

Active Metabolite




PRASUGREL: METABOLISM

O

Il /) N Pre-hepatic metabolism
CHLO | Blood and intestine esterases
Hepatic metabolism

~ N = CYP 3A4(5) _
O | CYP 2C9
S . NS CYP 2C19

Prasugrel

CYP 2B6
2-0X0 compound
O
\
HOOC™
*HS F

Active Metabolite
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ACTIVE METABOLITE

80

e ® Clopidogrel active metabolite
S B ® pPrasugrel active metabolite
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. Concentration (uM)
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Time from administration (h)
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PRASUGREL: '
EATER IPA

__—RAPID ONSET OF ACTION AN

Loading dose Maintenance dose
~ 100 ///WW |
o
8\, —_ Pras 10 mg
S |
= 80" 1 pras 60 mg Clop 600 mg E
? | Clop 75 mg
= 60 - |
o) |
" |
o 40 - .
@ : Clop 75 mg
© |
o 20 - |
°© |
g : mean ¥ SEM
= 0 1 | 20 uM ADP
E T T T T T //// : T T T T T T T
c 0 0.25 1 2 4 6 2413 4 5 6 7 8 9
Hours BEWS
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PRASUGREL: CABG

W Prasugrel
H Clopidogrel
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Major or Minor Bleeding
—_—

n=45 n=60
Patients Undergoing CABG Patients Receiving
n=437 Thienopyridine Within 3 Days
Prior to CABG
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PRASUGREL: CABG

Clopidogrel

L
w
=
S

o

—

<<

=
D

—

c

—v —— —

90 180 270
Days From Isolated CABG

Number at nsk
Clopidogrel 173 153 143 124 92 51
Prasugrel 173 165 149 125 89 55

DiseLL Smith PK et al. J Am Coll Cardiol. 2012 [Epub ahead of print] ||I|| Eoeslgj\égl ge
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[ TICAGRELOR

A non-thienopyridine, in the chemical class CPTP (CycloPentylTriazoloPyrimidine)

/vﬂ
F
HN

// N C .
| L Rapid intestinal
HO_\_ N/ S/\/ absorption
Direct acting: Hepatic
metabolism not
required for activity

Active metabolite: AR-C124910XX (half-life ~10 hours) accounts
for ~30% to 40% of total activity

Reversible binding to P2Y,,
receptor (different site than
ADP): half life ~8 h

Adapted from Husted S et al. Cardiovasc Ther. 2009;27:259-274. ||I|| Eoesli!)\ﬁ!’}l ge



TICAGRELOR: -
RAPID ONSET / OFFSET & GREATER IPA

100

* = +
7 . 2-5-Q fosne; &
= o N 4
70- g B

Inhibition of platelet aggregation, %
(&)}
o
|

0- ~9--¢9-0 S 2
T T T T T T T 7/ | T T T T T T T T T
0 05 1 2 4 8 24 6 weeks 0 2 4 8 24 48 72 120 168 240
Loadmfg dose Last maintenance dose

Onset : Maintenance : Offset
Time (hours)
-<Or- Ticagrelor (n=54) —{J— Clopidogrel (n=50) —@ - Placebo (n=12)

Gurbel PA et al. Circulation. 2009;120:2577-85. ||I|| Eoeslgj\ﬁg ge
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TICAGRELOR: CABG

Major Fatal/Life-Threatening Bleeding by Days from Last Dose of

100%

Treatment to CABG

80%

60%

40% |

20%

% Patients with Bleeding
post-CABG

0%

Ticagrelor

Clopidogrel

Bleeding differences favor ticagrelor >5 days post discontinuation

Institut d'Investigacié Biomedica de Bellvitge
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ted rate (%)

Il
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TICAGRELOR: CABG

HR: 0.52 (95% Cl = 0.32-0.85), p < 0.01

= = = Clopidogrel

Ticagrelor

4 5 7] T 8
Months from CABG procedure

857 491 415
539 472 404

Held C. J Am Coll Cardiol. 2011:57:672-84.
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CANGRELOR-ATP ANALOG™

0 0 </

"
Cangrelor (IV) ('F;_ N ('F;_

4Na*

ATP analog

Direct-acting P2Y,, antagonist

Reversible receptor binding

No hepatic or renal metabolisation: NO interactions
Extremely short half-life: 2-5 minutes

Instant onset of action: steady-state in 30 minutes
Platelet function recovered in 60-90 minutes

VVVVVYVY

Great IPA: >90%

DIBELLYSD van Giezen JJJ, Humphries RG. Semin Thromb Hemost. 2005;31:195-204. ||I|| Eell\éitlge
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CANGRELOR: PHARMACODYNAMICS

Institut ' de Bellvitge

Concentration (ng/mL)

800 -

700

600

500

400

300

200

100

| bolus _
infusion.

0 20

Time (minutes)

dose 30ug/kg then 4ug/kg/min

Akers et al. J Clin Pharmacol. 2010;50:27-35

Plasma = Recovery time
concentration | ~60 minutes
Platelet
activity
@ @ —
40 60 80 100 120 140 160

% Platelet Activity
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 CANGRELOR: BRIDGE .

Primary endpoint st

» Percent of patients with PRU<240 for all on-treatment samples:

98,8%
100% °
80%
p<0.0001
60% -
OR (95% ClI)
353 (45.6-2728)
40% -
19,0%
20% -
0% -
Cangrelor Placebo
iDIBELLYD Angiolillo DJ et al. JAMA 2012:307:265-74. ||||| E&'Bﬁg ge




CANGRELOR PRE-CABG

A A A 3 Patients with an ACS or treated with a coronary stent (BMS

or DES) on a thienopyridine awaiting CABG.

Excessive CABG-related bleeding

11,8%

Cangrelor Placebo

N indicates number of patients with valid samples in the intention to treat population; PRU= P2Y12 reaction units; Data expressed as meanSD

iDIBELLY Angiolillo DJ et al. JAMA 2012;307:265-74. ||||| E{?Sl!)\ég' ge
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¢ SIEMPRE HAY QUE SUSPENDER
LOS ANTIAGREGANTES EL
TIEMPO RECOMENDADQO?
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CLOPIDOGREL: OFFSET OF ACTION

-
O
=
2
=
& =

I |

T
1

T T T T T | E—
Baseline 4hours Day1 Day2 Day3 Dayd4 Day7 Day8

Time

iDIBELLY Price MJ et al. Am J Cardiol. 2008;102:790-5. ||||| E{%Bﬁg



CLOPIDOGREL:TIME TO CABG

TARGET-CABG: Primary Endpoint: 24 hr Chest Tube Output

Clopidogrel naive (n=86)
3500 p=NS p=NS p=NS |
T . On Clopidogrel (n=94)
@
3000 O
@
2500 Clopidogrel responsiveness (ADP-induced
platelet-fibrin clot strength [MAxor]) was
O 8 @ determined by TEG.
y 2000 - Ps ® ) .
= CABG was done within 1 day,
@ ) 3-5 days, and 5 days in patients with an
1500 - MAuaor >50 mm, >35-50 mm, and >35 mm,
' respectively.
1000 %
500 - 9 Waiting times to CABG
@ reduced by ~50% than
0) , , recommended in guidelines.

4 hrs postop 12 hrs postop 24 hrs postop

LRJBELLﬂ% Mabhlla E, Gurbel PA et al. Circ Cardiovasc Interv 2012 [in press] ||I|| Eoeslg)\ﬁgl ge



¢¢lrve la misma talla par

~—  todo el mundo??

X Tratamiento
% “individualizado”
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THERAPEUTHC WINDOW—

High risk of High risk of
bleeding events

Ischemic events Sweet spot

Risk of any event
Risk of any event

The lower the bleeding risk, the higher the ischemic risk

Institut d'Investigacié Biomedica de Bellvitge
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CONCLUSIONES
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CONCLUSIONES

» Usar el sentido comun en pacientes con stent:

< Cirugia electiva: Esperar hasta completar DAPT
< Semi-electiva / Urgente: Esperar lo que sea posible (individualizar)
<+ Emergente: Cirugia

» Considerar mantener DAPT en cirugia de bajo riesgo

» Mantener AAS excepto en situaciones de riesgo de
sangrado extremedamente alto

> SlI hay que suspender, como regla general:
< Clopidogrel: 5 dias
< Prasugrel: 7 dias
< Ticagrelor: 5 dias

» Tests de funcidon plaguetar pueden ayudar a
Individualizar
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