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Antithrombotic treatment after PCI: ESC 2018 guidelines
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ESC 2018 guidelines: ACS.

Recommendations

In patients with ACS treated with coronary stent implantation, DAPT with a P2Y4 inhibitor on top of aspirin is rec-
ommended for 12 months unless there are contraindications such as an excessive risk of bleeding (e.g. PRECISE-
DAPT >25).701702.722723

In patients with ACS and stent implantation who are at high risk of bleeding (e.g. PRECISE-DAPT >25), discontinua-

tion of P2Y4, inhibitor therapy after/6 months should be considered.”?*73°

In patients with ACS treated with BRS, DAPT should be considered for at least 12 months and up to the presumed

full absorption of the BRS, based on an individual assessment of bleeding and ischaemic risk.

De-escalation of P2Y; inhibitor treatment (e.g. with a switch from prasugrel or ticagrelor to clopidogrel) guided by

platelet function testing may be considered as an alternative DAPT strategy, especially for ACS patients deemed

unsuitable for 12-month potent platelet inhibition.”"”

In patients with ACS who have tolerated DAPT without a bleeding complication, continuation of DAPT for longer

than 12 months may be considered.”®73

In patients with Ml and high ischaemic risk® who have tolerated DAPT without a bleeding complication, ticagrelor

60 mg b.i.d. for longer than 12 months on top of aspirin may be preferred over clopidogrel or prasugrel.”**~73*

In ACS patients with no prior stroke/TIA, and at high ischaemic risk as well as low bleeding risk, receiving aspirin

and clopidogrel, low-dose rivaroxaban (2.5 mg b.i.d. for approximately 1 year) may be considered after discontinua-

tion of parenteral anticoagulation.”*°
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Clinical benefits of Ticagrelor and Prasugrel in ACS
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Ticagrelor and Prasugrel & risk of bleeding
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CHANGE-DAPT study: bleeding occurs mainly in HBR patients ...

2,062 real-world ACS patients treated with PCI.
Clopidogrel period (12/12-04/14, n=1,009) vs Ticagrelor period (05/14-08/16, n=1,053)
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Impact of post-discharge bleeding after PCI (ADAPT-DES study)

« 8583 patients treated with = 1 DES prospectively followed-up in 10-15 US and European hospitals.
» Platelet reactivity evaluated using VerifyNow showed increased risk of events with high PRU.

—— Post-discharge bleeding —— No post-discharge bleeding Impact of post-discharge bleeding vs MI on mortality
A 15
12 B0%) Adjusted HR
§ o f § Variable* (95% C1) p Value
S 6. - = POBf 5.03 (3.29-7.66) <0.0001
g, T }8 With transfusion 4.71(2.76-8.03) <0.0001
e A Without transfusion 5.27 (3.32-8.35) <0.0001
0 3 6 9 12 15 18 21 24 Post-discharge MI1 1.92 (1.18-3.12)  0.009
ssber ot sick Months After Discharge

PDB 535 529 520 506 492 480 467 461 289
No PDB 8,042 7,840 7,795 7,756 7,631 7446 7369 7306 4,739

Genereux P, et al. J Am Coll Cardiol. 2015;66:1036-45.
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Real-world: HBR ACS patients on DAPT with ticagrelor/prasugrel

S

DES with Reduce Switching to Platelet Genetic
proven dose of clopidogrel testing testing
safety on 1 ticagrelor or (De-
mo. DAPT prasugrel escalation)

May be combined
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International consensus on switching oral P2Y12 inhibitors = =—--

« ESCALATION: switching from less intensive to more intensive oral P2Y12 inhibitor.
« DE-ESCALATION: switching from more intensive to less intensive oral P2Y12 inhibitor.
« CHANGE: switching from one intensive oral P2Y 12 inhibitor to another.

Acute/early phase Late/very late phase

Clopidogrel Clopidogrel

T 180 mg LD o} T 90 mg bid MD

(24 hours after last P dose) . (24 hours after last P dose)
Prasugrel < Ticagrelor Prasugrel = > Ticagrelor
P 60 mg LD P 60 mg LD
(24 hours after last T dose) (24 hours after last T dose)

Angiolillo DJ, et al. Circulation. 2017;136:1955-1975.
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Reasons for de-escalating to clopidogrel

. _ _ Ischemic risk ™ ! o |
. High bleeding risk. Bleeding risk 111 l l
. Oral anti-coagulation (e.g.
previous or new onset AF).
8
. Costs. o
5
. Drug discontinuation (e.g. &
adenosine-mediated dyspnea § Bleeding event rate
: . schemic event rate
in the case of ticagrelor). Day 1 Day 2-30 Month 2-12
Time after PCI

Kupka D, et al. Korean Circ J 2018;48: 863-872



TOPIC study T

» 646 patients with ACS & PCl treated

with ASA and ticagrelor or prasugrel

—— 50"
2
without events at 1 month. 9 40-
c
« At 1 month, randomization to switch to S 301  HR0.48 (95%C 0.34 - 0.68), p<0.01 — Switched DAPT
. . E 26.3% —— Unchanged DAPT
ASA+clopidogrel (switched DAPT) or 2 20-
continuation of their drug regimen 3 10- 1o
E
-
(unchanged DAPT). O ' ' , .
. 0 90 180 270 360
* Primary outcome: CV death, urgent Days
revascularization, stroke and bleeding  no. at risk
Switched DAPT 322 309 295 284 273
(BARC 22) at 1 year post ACS. Unchanged DAPT 323 289 266 246 233

Cuisset T, et al. Eur Heart J 2017;38:3070-8.



TOPIC study

.. Switched DAPT (n=322) P<0.01

Subgroup Switched (n=322) Unchanged (n=323) 0dd ratio p value for
14,9

(95%(Cl) interaction

.~ Unchanged DAPT (n=323)

P=0.36

Event/total Eventrate  Event/total  Eventrate
patient (no) (%) patient (no) (%)

All patient a3/32 13.4 85/323 263 0.48(0.34-0.68)
Diabetes 0.96
Yes 19/84 26 24/93 258  0.88(0.45-171)
No 24/238 10.1 61/230 26,5 0.38(0.23-0.63)
ACS presentation 0.85
STEMI 12/116 103 36/140 25.7 0.40(0.20-0.81)
NONSTEMI 31/206 15.1 49/183 26.8 0.56(0.35-0.92)
P2Y12 blocker 0.95
Ticagrelor 23/141 163 42/134 313 052(0.30-091)
Prasugrel 20/181 111 43/189 27 049(0.28-0.86)

!

!

Switched better Unchanged better

Ischemic events CV death Stroke Revascularization BARC =2

Cuisset T, et al. Eur Heart J 2017;38:3070-8.
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How to de-escalate: CAPITAL OPTICROSS trial =—-

60 patients on ticagrelor whose physician had decided to switch to clopidogrel 75 mg/d.
Randomization to clopidogrel bolus dose (600 mg) vs 75 mg 12 after last dose of ticagrelor.

400 1

® 500mg Bolus
O No Bolus

300 1 .
» Divergence

in platelet
reactivity
observed
between
strategies at
24 and 48hrs

PRU

200 1

100 -

Time (hours)

Pourdjabbar A, et al. Thromb Haemost 2017;117:303-310.
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How to de-escalate: SWAP-4 study S

Patients consented -0-C-600mg-24h -M=C-600mg-12h  ~#-C-75mg-24h T-90mg bid |
s 250 1 C.600mg-24h vs. C-75mg-24h: p=0.295
‘{ Meeting exclusion criteria (n=1) C-600mg-12h vs. C-75mg-24h: p=0.024
C-600mg-24h vs. C-600mg-12h: p=0.262
Patients entering run-in phase r {
(n=87) 200

Dyspnea (n=3)

Withdrawal of consent (n=3)
Gastrointestinal illness (n=1)
Randomized
(1=80) 150 \
-
e |
o,
100
p=0.003*
C-600mg-24h C-600mg-12h C-75mg-24h T-90mg bid
(n=20) (1=20) (n=20) (n=20)
I [ 50 X ‘
P::n‘:::::;::::;"_l : ) [ Need for PCl(n=1) I Non-compliance (n=1) [ ‘
1 0 | J /
C-600mg-24h C-600mg-12h C-75mg-24h T-90mg bid Baseline Post 2h 24h 48h 72h 10 days
(n=18) (7=19) (n=20) (n=19) em Time

A clopidogrel loading dose avoids a gap in platelet inhibition.

Franchi F, et al. Circulation. 2018;137:2450-2462



Variable response is the main limitation of clopidogrel

A 2 Hours

a0 {2010} 0,19 (2030) (4050 >80
(-30-209 (100} (1.2 ]
A Aggregation (%)
C 5 Days

Resistance = 31%

<10 (100) (010 (1020} (030 (3040 (4050) (S0%0] 60
A Aggregation (%)

Gurbel PA, et al. Circulation 2003;107:2908-13.

B 24 Hours
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D 30 Days

Resistance = 15%
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Event Rate (%)
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PEGASUS-TIMI 54 trial

21,162 patients 1-3 yr after Ml under ASA, randomized to Ticagrelor 60 mg bid / Ticagrelor 90 m bid / placebo.

CV death, MI, and Stroke through 3 Years

10+

Placebo 9.04%
Ticagrelor, 90 mg
Ticagrelor, 60 mg 7.85%

7.77%

0 T T T T T T T T T T T 1

0 3 6 9 12 15 18 21 24 27 30 33 36

Ticagrelor, 60 mg vs. placebo:
Hazard ratio, 0.84 (95% Cl, 0.74-0.95)

Ticagrelor, 90 mg vs. placebo:
Hazard ratio, 0.85 (95% Cl, 0.75-0.96)

P=0.008 P=0.004
T T T T T T T T T T T 1
3 6 9 12 15 18 21 24 27 30 33 36

Months since Randomization

3,39

CV death

5,25

M

Bonaca MP et al. N Engl J Med 2015;372:1791-1800.
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6,5
m Ticagrelor 60 mg (n=7045)

W Ticagrelor 90 mg (n=7050)
m Placebo (n=7067)

4,55

Stroke Major bleeding Severe dyspnea*

*leading to drug discontinuation
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GRAVITAS trial T

5,429 post-PCI patients underwent
VerifyNow.

2,214 (=40%) having high on-treatment
reactivity (PRU = 230) were randomized
to high-dose clopidogrel (600-mg
followed by 150 mg/d) or standard-dose
clopidogrel (no additional loading dose,

75 mg/d) for 6 mo.

2.3% vs. 2.3%
HR 1.01 (95% Cl 0.58 - 1.76)
p=0.98
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— High-Dose Clopidogrel
- Standard-Dose Clopidogrel

CV death, non-fatal MI, or ST (%)
M

Price MJ, et al. JAMA 2011;305:1097-1105.



SV e e
TRIGGER-PCI trial oM

« 423 patients undergoing PCI for SCAD with PRU >208.
 Randomly assigned to prasugrel 10 mg/d or clopidogrel 75 m/d.

bis) Ha:(:)ard Ratio 0.493 B 4.07 Hazard Ratio 1.517
1 p=0.404 ] p=0516 Prasugrel
" K Clopidogrel e 3.0-
Q E
¢ 2.51 kst G 2.5- . Clopidogrel
© 204 i © ' ]
G r--.l : 2.0+ :
o 151 : Prasugrel S 1 54 :
T ' r--f > |
w 1.0 ' L 1.0- P —— J
4 i ! I
: el ' ;
0.5 ‘ i 0.5.‘ .......
0.0 T T T T T T T 1 00- T T T T T T T 1
0 30 60 90 120 150 180 210 240 0 30 60 90 120 150 180 210 240
. Days from randomization Days from randomization
Number at Risk Number at Risk
Prasugrel 200 197 181 169 184 141 68 3 < Prasugre| 207 193 177 164 149 137 66 3 2
Clopidegrel 208 195 178 168 183 140 81 1 0 Clopidogrel 208 195 179 168 154 140 81 1 0

Trenk D, et al. J Am Coll Cardiol 2012;59:2159-64.



ARCTIC trial —

2440 patients receiving DES randomized to platelet-function monitoring (with drug adjustment if poor
response to antiplatelet therapy) or to a conventional strategy without monitoring and drug adjustment.

1.0-
Hazard ratio, 1.13 (95% ClI, 0.98-1.29)
P=0.10
v 0.8
[
(]
>
&  0.6-
anqry end-point: =
composite of death, MI, S 0.4- Mohitsrig
stent thrombosis, = e e PSR e e e S
stroke, or urgent o 6.5 Conventional treatment
revascularization at 1
year. 0.0 T T !
0 100 200 300
Follow-up (days)

No. at Risk

Conventional 1227 835 801 767
treatment

Monitoring 1213 790 762 730

Collet JP, et al. N Engl J Med 2012;367:2100-9.



TROPICAL-ACS trial

Patients with
biomarker-positive
acute coronary
syndromes and
successful PCI

Hosioital
discharge

14 days

prasugrel

Guided de-escalation group

7 days

prasugrel

7 days
clopidogrel

Platelet
function
testing
(PFT)
at day
14 after
discharge

39%
HPR

No HPR

61%

11.5 months

prasugrel

11.5 months
prasugrel

11.5 months
clopidogrel

Sibbing D, et al. Lancet. 2017;390:1747-1757.
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Uniform antiplatelet
therapy with prasugrel

DAPT de-escalation
(PFT-guided)



124 — Control group

=2 bleeding (primary endpoint; %)
T

Proportion of patients who achieved
combined ischaemic events or BARC

TROPICAL-ACS trial

—— Guided de-escalation group

9-0%

7-3%

HR 0-81(95% Cl 0-62-1-06)

24 Prominferioisy=0-0004
p!upe"UVﬂV:o-lZ
0 T 1 T 1
0 60 120 180 240 300 360
Number at risk
Control group 1306 1238 1220 1190 1132 1124 924
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12
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0 I ] Ll T
0 60 120 180 240 300 360
Number at risk Follow-up (days)
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De-escalation 1304 1255 1249 1234 1179 1176 988
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=5 10
g
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g% i
_E-E 4+
55
52 2 HR 0-82 (95% C1 0-59-1-13)
g~ p=0-23
i " G 1 T T T 1
0 60 120 180 240 300 360
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D
12-!
10-5%
E 10
2 g 8.7%
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sg 8
g2 64
g3
3_ ~
& 24 HR 0-83 (95% C1 0-65-1-06)
p=0-14
G T T T I
0 60 120 180 240 300 360
Follow-up (days)
1306 1211 1196 1167 1105 1099 900
1304 1219 1197 1170 1109 1102 920

Sibbing D, et al. Lancet. 2017;390:1747-1757.
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TROPICAL-ACS trial

HR (95% Cl)

P interaction
ACS presentation 0-0116
STEMI (n=1453) 0-54 (0-35-0-83) }
NSTEMI (n=1157)  1.10(0-77-1.58) }
Sex 0-60
Men (n=2052) 0.78 (0.57-1-06) i
Women (n=558) 0-92 (0-53-1-62) }
Age 011
>70vyears (n=370)  1-17 (0-69-2.01) }
<70 vyears (n=2240) 0-70(0-51-0-96) +
Diabetes 0-10

Yes (n=527)
No (n=2083)

Overall

1.17(0-71-1.93)
0-71(0-52-0-99)

0-81 (0-62-1.06)

033 0-50 078 100 1.50 2.00
S
Favours guided de-escalation Favours control

Sibbing D, et al. Lancet. 2017;390:1747-1757.
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PHARMCLO study —

Unselected patients admitted with ACS (STE & NSTE).
(initially planned 3,612; finally, 888 included)

Randomization

PHARMACOGENOMIC STANDARD OF CARE
(ABCB1, 2C19*2, 2C19*17)

1 year follow-up

Primary end-point: the composite of cardiovascular death
and the first occurrence of non-fatal Ml, non-fatal stroke

and BARC 3 to 5-defined major bleeding

Notarangelo FM, et al. J Am Coll Cardiol 2018;71:1869-77.
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PHARMCLO study -

100 - Hazard ratio: 0.58 30 ~ Standard of care
95% confidence interval: 0.43 - 0.78 5
P < 0.001 20
=~ 80 -
o °\o 15 4
o e 10 - Pharmacogenomic
) e
-.S 60- 5
S ©
=
[T = 0 - T T T T
>
-g- > 40 - 0 1Month 6 Months 12 Months
_g _E Standard of care
S a
Y7 20-
Pharmacogenomic
0 -
1 1 1 1
0 1Month 6 Months 12 Months
Months Since Randomization
No. at risk
Pharmacogenomicarm 448 416 390 295
Standard-of-care arm 440 397 349 280

Notarangelo FM, et al. J Am Coll Cardiol 2018;71:1869-77.



‘ "4 Hospital Universitario
La Paz

PHARMCLO study -

Ischemic events Bleeding events

100 - Hazard ratio: 0.57 30 S 100 + Hazard ratio: 0.62 30
: . 0, 1 H - -
95% confidence interval: 0.41- 0.8 25 oo of core 95% C°"f'de";e_"g$r"a‘~ 035-11 25
P <0.001 =0 20 4
« ~ 80 07 s 801
o 15 9 X 15 -
= c v 10 <
u:J ‘é‘ 10 4 Pharmacogenomic g E 60 4 Standard of care
T 60 - 5 S 2 54 S —
= e £o Fannll Pharmacogenomic
o S 0 - o5 01 T T T
S w T T T T ‘2
5L 40 0 1Month 6 Months 12 Months = 2 404 0 1Month 6 Months 12 Months
35 2%
g g Standard of g -
andara or care
o= 20 4 e 20 -
Standard of care
Pwa’ma:cgewomc
0 04 -~ Pharmacogenomic
T T T T T T T T
0 1Month 6 Months 12 Months 0 1Month 6 Months 12 Months
Months Since Randomization Months Since Randomization
No. at risk No.at risk
Pharmacogenomicarm 448 428 402 304 Pharmacogenomic arm 448 423 406 31
Standard-of-care arm 440 404 362 294 Standard-of-care arm 440 420 385 319

Notarangelo FM, et al. J Am Coll Cardiol 2018;71:1869-77.
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PHARMCLO study

Randomization

ST Q3 system
PHARMACOGENOMIC STANDARD OF CARE

(ABCB1, 2C19*2, 2C19*17)
P=0.02

No clear recommendations

Notarangelo FM, et al. J Am Coll Cardiol 2018;71:1869-77.
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Limitations of platelet and genetic testing "™

The results of platelet testing are widely variable in the same patient.

Tailored therapy after platelet testing have not demonstrated any

benefit.

Response to clopidogrel is not influence only by genetics, but also by

clinical factors (e.g. BMI, diabetes, renal function, other drugs, etc).

Genetic testing: insufficient data, and no clear recommendations after

genetic test results.



Risk scores validated for DAPT duration decision making

PRECISE-DAPT score' DAPT score'

‘ N .M Hospital Universitario
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Salucit 1
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Time of use At the time of coronary stenting After 12 months of uneventful DAPT
DAPT duration Short DAPT (3-6 months) Standard DAPT (12 months)
strategies assessed vs. vs.
Standard/leng DAPT (12-24 months) Long DAPT (30 months)
Score calculation® HB M2 NS 11 08 <10 Age
| | | | | 275 -2 pt
WBC 25 8 10 12 14 16 18220 65 to <75 -l pt
[ I B I N B <65 0pt
Age S0 8 N 8 %0 Cigarette smoking + pt
L L L Diabetes mellitus +| pt
CrCl 2 ® & e xn 0 MI at presentation +| pt
! ' ! ' ' ' Prior PCl or prier Ml +l pt
Prior e | e Paclitaxel-eluting stent +| pt
Bleeding T Stent diameter <3 mm +l pt
Score 0 2 4 6 3 1012 14 18 1% 20 2 24 26 3 W CHF or LVEF <30% *2pt
Points  [TTTTITTITTITIITIITIT I T ITTTT 1 Vein graft stent +2 pt
Score range 0 to 100 points -2 to 10 points
Decision making cut-off Score 225 - Short DAPT Score 22 - Long DAPT
suggested Score <25 - Standard/long DAPT Score <2 = Standard DAPT
Calculator www.precisedaptscore.com www.daptstudy.org

Valgimigli M, et al. Eur Heart J 2018;39:213-254-
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Importance of lesion complexity. Data from the DAPT study. .=

MACCE

10% 5 Interaction P = 0.98
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CONCLUSIONS T

In HBR patients with ACS, the clinical benefit of P2Y12 may be

compromised by bleeding complications.

Several options, including de-escalation and dose reduction may be an
option.
Platelet testing has not demonstrated a clinical benefit.

Genetic testing promising, but not ready for clinical application.

Ischemic and bleeding scores may be useful for clinical decision making.



