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A neverending story...

23 years story, 35 RCTs, > 225000 patients enrolled
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A neverending story...

23 years story, 35 RCTs, > 225000 patients enrolled
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Platelets

Coagulation SR Inflammation

+ Atherothrombotic events
« Thrombophilic disorders
* Platelet reactivity testing

e Emerging Poorly
Upis Characterized Factors

Gallone G et al. J Am Coll Cardiol 2018:72:2886-2903



Late Consequences of Acute Coronary Syndromes: @cﬁssm
Global Registry of Acute Coronary Events (GRACE)
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Alnasser SMA et al. Am J Med 2015; 128:766-775



Stent Thrombosis Late After Implantation of First-Generation

Drug-Eluting Stents
A Cause for Concern

Edoardo Camenzind, MD; P. Gabriel Steg, MD; William Wijns, MD

Camezind E et al. Circulation 2007 2015;(11):1440-55



A progressive disease, Not
only stent thromlbosis...

PROSPECT Study (697 ACS patients treated with PCI)

All

Culprit lesion (CL) related

Mon culprit lesion (MCL) related
Indeterminate

MACE (%)

Stone GW et al. N Engl J Med 2011; 364:226-235



Increasingly complex CAD
patterns




The New England Journal of Medicine

EFFECTS OF CLOPIDOGREL IN ADDITION TO ASPIRIN IN PATIENTS WITH
ACUTE CORONARY SYNDROMES WITHOUT ST-SEGMENT ELEVATION

THe CLOPIDOGREL IN UNSTABLE ANGINA TO PREVENT RECURRENT EVENTS TRIAL INVESTIGATORS*

0.14 4

sl

0.124
Placebo

0.104

Clopidogrel
0.084

0.06

0.04 - P=0.001

Cumnulative Hazard Rate

0.024

0.00

0 3 6 9 12
Months of Follow-up

Yusuf S et al. N Engl J Med 2001; 345:494-502



The “classical” paradigm -
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Thrombotic Haemorragic
risk risk




(95% ClI) value death months rate
(100 pts-months)

[} [}
B | e e d I I l g rI S k Hazard ratio p Number ~ Number Incidence

Before or not bleeding i 231 201131 0.12
After bleeding ; —— 5.15(3.58-7.42) < 0.0001 36 2252 1.59
Days 0-30 E —— 11.66 (6.91-19.71) < 0.0001 25 160 15.62
31-365 i —s 2.80 (1.37-5.71) 0.005 9 1457 0.62
>365 —a—i— 0.71(0.18-2.87) 0.63 2 635 0.31
L I 1 J
01 1 10 oo | Bleedings <30 days and 30 days-1 year
T —— 5 INDIPENDENT PREDICTORS OF
- MORTALITY
_________ e =
Days 0-30 E ——— 26.45 (16.15-43.32) < 0.0001 32 190 16.84
31-365 E —_— 3.25(1.55-6.81) 0.002 8 1767 0.45
>365 —i—a— 1.53 (0.63-3.72) 0.35 5 887 0.56
O|.1 1' 1I0 10IO

Hazard Ratio

Palmerini T et al. J Am Coll Cardiol 2017:69:2011-22c



A new paradigm...

Thrombotic Haemorragic
risk risk

Focus on DAPT duration




Shortened DAPT




ISAR-SAFE Trial: 6 vs 12
months DAPT after DES

Non inferiority trial

4 STENT THROMBOSIS
Clopidogrel vs Placebo :: 3 pts standard DAPT
g o9 5 pts short DAPT
4005 pts (stopped i
2 - 12 months Clopidogrel

prematurely for low
events rate)

Composite of death, myocardial infarction, stent thrombosis,
stroke, or TIMI major bleeding (%)

50% ACS
100% DES implantation
(90% new generation DES)

0 1 2 3 4 5 6 T a8 9

Schulz-Schupke S et al. Eur Heart J 2015;36(20):1252-63



TIMI major bleeding (%)

ISAR-SAFE Trial: 6 vs 12
months DAPT after DES

HR 0.80 (95% CI 0.21-2.98); P=0.74

12 months Clopidogrel

6 months Clopidogrel
T T T T

z2 (%)

BARC bleeding class

HR 0.50 (95% CI 0.29-0.85); P=0.01

12 months Clopidogrel

6 months Clopidogrel

Schulz-Schupke S et al. Eur Heart J 2015;36(20):1252-63




Metanalysis of short DAPT
trials (3-6 vs 12 months)

REAL-LATE/
ZEST-LATE [2011]*
12 Vs, 33 Months

PRODIGY [2012]*
6 Vs. 24 Months

EXCELLENT [2012]¢
6 Vs. 12 Months

RESET [2013)
3 Vs, 12 Months

OPTIMIZE [2014]°
3 Vs, 12 Months

ARCTIC-Interruption
[2014]*
12 Vs, 18-30 Months

SECURITY [2014]™
6 Vs, 12 Months

ITALIC [2014]"
6 Vs. 12 Months

ISAR-SAFE [2014]"
6 Vs. 12 Months

I

Mo differences in MACE between shorter (median
6.2 Months) and longer (median 16.8 months) DAPT
Shorter DAPT associated with less bleeding

Cassese et al™® -
-

ntal'*
Stefanini et il“ l
Meta-analysis
Mo differences in MACE between shorter

(3 or 6 Months) and longer (2 12 Months) DAPT.
El-Hayek et al™®

Shorter DAPT associated with less bleeding
No differences in MACE and bleeding between
3 or 6 months DAPT

SN |

No differences in MACE and major bleeding between
6 and 12 months of DAPT

Mehran R et al. J Am Coll Cardiol 2015:65:1103-06

Meta-analysis

Bulluck et al™

Network Meta-analysis




SMART-DATE Trial: 6 vs 12
months DAPT affer ACS

Non inferiority trial
80% Clopidogrel
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Shortened DAPT...
but stent thrombosise




32.135 patients, 3-6 months vs 12 months DAPT

Trial I ] i Events, Events, B
Hame Stent Thrombosis | UrZontD Treatment Control  Weight
3 ar & Months Discontinweation
ISAR SAFE - - 1.35(0.34, 4.68) 51997 4/2003 516
ITALIC ’ - 100 (0.36,135.86) 3/912 Q7ena 1.05
SECURITY - - - 070 (002, 4200 /682 37 2.83
OPTIMIZE : 1L.0& (D49, 237 131563 121556 13,60
PRODIGY . 116 (055, 2.45)  15/983 13987 14.94
EXCELLEMT - 6.03 (0,72, 50.24) 61722 172 203
RESET DE7 (0N, 399) 21059 311058 233
Subtotal Heterogeneity: p = 0,62 ‘ 1.20(0.77, 1L.88)  46/791B  35/7952 4244
12 Months Dvscontinuation
DAPT 22E0(1.49, 348)  68MO841  31/5020 3844
DES LATE - 195 (009, 381 25023514 132531 1808
ARCTIC Lnt T - - 706 (037, 138.86)  3/624 0/635 1.0
Subtatal Heterogeneity; p = 068 £ 2 27 {1.55, 317) 97/8079  44/B186 5796
rverall Heterogeneity; p = 0.39 <o [P-wlur.- pomll 1710126, 232 14315997 S0/1I6138  100.00
HMOTE: Wesghts are from random effects analysis

T

Shorter DAPT Better- 1 Longer DAFT Betber

Giustino G et al. J Am Coll Cardiol 2015;65(13):1298-1310




32.135 patients, 3-6 months vs 12 months DAPT

DAPT )—.—1

0Odds Ratio (95% CI)

2.64(1.17,5.98)

ITALIC ' 4 7.01(0.36, 135.86)
1

SECURITY —— 0.70 (0.12, 4.20)
1

PRODIGY } = ) 0.25 (0.03, 2.25)

EXCELLENT ' & { 3.01(0.31, 28.99)
i

OPTIMIZE 1.08 (049, 2.37)

1.54 (0.96, 2.47)
———

P for Interaction = 0.008
e ——————

Subtotal Heterogeneity; p = 0.21

First Generation DES

DAPT
PRODIGY

EXCELLENT

Subtotal Heterogeneity; p = 0.59

Overall

=
o

4.44 (2.22,8.87)
2.30(0.70, 7.56)
712(0.37,138.77)

3.94 (2.20, 7.05)

2.33 (1,63, 3.34)

T
Shorter DAPT Better

1 Longer DAPT Better

Giustino G et al. J Am Coll Cardiol 2015;65(13):1298-1310



32.135 patients, 3-6 months vs 12 months DAPT

Trial F Events, Events, %
Hame Clinically Significant Bleeding OR (95%: CI) Treatment Control Weight
3 or 6 Manths Discontinuation
ISAR SAFE - 046 (07, 1.22) B 159 137 2003 350
ITALIC - 0o (022, 2.25) a2 AY10 248
SECLIRITY - 0.52 (076, 1.74)  4/682 87 2.27
OPTIMIZE - 0o (030, 1.60) 1001563 14/1556 .96
PRODIGY e 0.55(0.29, 1.04)  15/083 27/9ET 810
EXCELLEMT - 0.50 (009, 2.73) 2722 472 14
RESET - 0.50 {017, 1.456) 2059 10/1058 2.84
Subrotal Heterogeneity; p = 0.99 < (.57 (D40, 0.81) 477918 BHT952 2525
a e
12 Months Decontinuation
DAPT 0068 (0,52, 0,907  84/494 1245020 42,02
DES LATE 0ue3 (D40, DBF) B3/2514 9072530 31.9b6
ARCTIC Lnt oo (0,02, 1,17 1G24 TG 35 075
Subtotal Heterogeneity; p = 0.34 L 0ue5 (052, 0.81)  148/BO07S 23048186 T472
Overall Heterogeneity; p = 0.95 o Pvalue <000l 063(0.52,075) 195/15957 313/16138 100.00
MOTE: Weights are from random effects analysis
L]
Shorter DAPT Better i [ Longer DAPRT Better ]

Giustino G et al. J Am Coll Cardiol 2015;65(13):1298-1310



Newer stents

Antiproliferative drug

Paclitaxel

SES BES EES SES NES
Polymer type (um)

22 13

Biodegradable-Polymer material

) _-_—--
10 4 7 <3 5 10 15

PDLLA PLGA PLLA PLLA  PLLA/PLGA PLGA PDLLA-PCL

Coating distribution

Circum- Circum- Abluminal Abluminal Circum- Circum- Abluminal  Circum- Abluminal
ferential ferential ferential ferential ferential

Platform material and strut thickness (um)

Taxus Cypher BioMatrix; Synergy Orsiro DESyne  Combo  Mistent Ultimaster
132 140 Nobori 74 60 81 100 64 80
120
N s J . <o )
Early-generation DES Biodegradable-polymer DES

[ Durable polymer Il Biodegradable polymer Il Stainless steel [ Cobalt-chromium or platinum-chromium



LEADERS

$\0FREEDO4’

1 month
N DAPT §

% SUPERIOR SAFETY 5

662 ACS patients enrolled in LEADERS FREE

554 (84%) NSTEMI & 105 (16%) STEMI

Leaders Free ACS PCR Leaders Free ACS
Primary Efficacy Endpoint at 2 years Primary Satety Endpoint at 2 years Major Bleeding at 2 years
—DCS —BMS Clinically driven TLR —DCS — BMS Cardiac death, MI, Def./prob. ST ? 1.2%
10.4% =10 104%
g HR 0.45: 95% CI 0.24 to 0.83; P=0.009 HR 0.56: 95% CI 0.39 to 0.085; P=0.005 21.5% §
8 2 g
5° g
2 £
% 5.0% E . —DCS — BMS
=3 4 E
5 s —H—,_'_’_/_I_,_’i 3, HR 0.96: 85% CI 0.60 to 1.55; P=0.87
0 0
0 6 12 18 24 0 6 12 18 24

Months
307 287 274 212

o
]
=]

Naber CK et al. Eur Heart J 2017;38(13):961-969



Prolonged DAPT




DAPT beyond 12 months:
DAPT Study

Index 0-12 ru'!nnths: At Month 12: 12—30.Mnnths: Follow-Up
Stent All Subjects on 1:1 Blinded
Procedure Open-Label Randomization Treatment 30 Months:
DAPT —— Occurs Primary End Point Mnnths

5,020 Receive
DES Thienopyridine +

Treated Aspirin 9,499 9,390
’ (95.4%) (94.3%)

Subjects
22,866

4,941 Receive
Placebo + Aspirin

62% patients had an ACS
Thienopyridine: Clopidogrel (35%) or Prasugrel (65%)

Mauri L et al. N Engl J Med 2014; 371:2155-2166



Cumulative Incidence (%)

DAPT beyond 12 months:

DAPT Study

Stent Thrombosis

12-30 mo  Thienopyridine vs. placebo, 0.4% vs. 1.4%,;
hazard ratio, 0.29; P<0.001

12-33 mo Thienopyridine vs. placebo, 0.7% vs. 1.4%;
hazard ratio, 0.45; P<0.001

100+ 84
204 6 —— Thienopyridine
704
604 47
50
404 27
30+ ’,'_l__,_,—r—'_:
20 0 T T T T T T T 1
0 12 15 18 21 24 27 30 33
10+
0 “ T T | | T | |

Menths since Enrollment

Cumulative Incidence (%)

Major Adverse Cardiovascular and Cerebrovascular Events

12-30 mo  Thienopyridine vs. placebo, 4.3% vs. 5.9%;
hazard ratie, 0.71; P<0.001
12-33 mo  Thienopyridine vs. placebo, 5.6% vs. 6.5%;
hazard ratio, 0.82; P=0.02
100+ 8-
90 —— Placebo
30 gl == Thienopyridine
70
60— 4+
50
404 27
30
20_ 0 I I | | 1 I | |
0 12 15 18 21 24 27 30 33
104
G 1 = 1 I I | | |
0 12 15 13 21 24 27 30 33

Months since Enrollment

Mauri L et al. N Engl J Med 2014; 371:2155-2166



DAPT beyond 12 months:
DAPT Study

Table 3. Bleeding End Point during Month 12 to Month 30.*

Continued Two-Sided
Thienopyridine Placebo P Value
Bleeding Complications (N=4710) (N=4649) Difference for Difference
percentage points
no. of patients (%) (95% Cl)

GUSTO severe or moderatef 119 (2.5) 73 (1.6) 1.0 (0.4 to 1.5) 0.001
Severe 38 (0.8) 26 (0.6) 0.2 (-0.1 to 0.6) 0.15
Moderate 81 (1.7) 48 (1.0) 0.7 (0.2t0 1.2) 0.004

BARC type 2, 3, or 5 263 (5.6) 137 (2.9) 2.6 (1.8 to 3.5) <0.001

145 (3.1) 72 (1.5) 1.5 (0.9 to 2.1)

122 (2.6) 68 (1.5) 1.1 (0.6 to 1.7)
Type 5 7 (0.1) 4 (0.1) 0.1 (-0.1 t0 0.2) 0.38

Mauri L et al. N Engl J Med 2014; 371:2155-2166



DAPT beyond 12 months:
DAPT Study

A. Patients Presenting With Myocardial Infarction
9 ¥ Thienopyridine vs. placebo, 3.9% vs. 6.8%;
L B% = hazard ratio 0.56, p<0.001
5 Thienopyridine
% Placebo
s 6%~
4]
(&}
=
" 4%~
E
o
2
3 2% B. Patients Presenting Without Myocardial Infarction
E
=1
& B%.=
0% T T T T Thienopyridine Thienopyridine vs, placebo, 4 4% vs
0 3 ] g 12 = Placebo hazard ratio 0.83, p=0.08
Months After Randomization B% =
Thienopyridine 1802 17491 1781 1737 1704
Flacebo 1766 1748 1706 1676 1632

49, i

2= r_:_},__rﬂ"—

Cumulative Incidence of MACCE

Greater benefit of prolonged DAPT
in post-MI patients... 0 ’ 8 b 12 1 %

Months After Randomization
Thienopyridine 4050 4020 3051 3000 3851 TS RYAL]

Placebo 4008 o2 B03 3830 arrz aTos 3660

Yeh RW et al. J Am Coll Cardiol 2015; 65(20):2211-2221



Ticagrelor beyond 12 months:
PEGASUS-TIMI 54 Study

Stable pts with history of MI 1-3 yrs prior
+ >1 additional atherothrombosis risk factor

Eta > 65 anni, diabete, gia pregresso IMA,

RANDOMIZED malattia multivasale, IRC non end-stage

DOUBLE BLIND Planned treatment with ASA 75— 150 mg/d &
Standard background care

Ticagrelor Ticagrelor

90 mg bid 60 mg bid

FO"OW-UP Visits Minimum 1 year follow-up
Q4 mos for 1st yr, then Q6 mos Event-driven trial

Bonaca MP et al. N Eng J Med 2015;372: 1191-1800




Ticagrelor beyond 12 months:
PEGASUS-TIMI 54 Study

CV Death, MI, or Stroke (%)

g

8

N = 21,162
Median follow-up 33 months

Placebo (9.0%)

Ticagrelor 90 (7.8%)
Ticagrelor 60 (7.8%)

Ticagrelor 90 mg
HR 0.85 (95% CI 0.75 — 0.96)
P=0.008

Ticagrelor 60 mg
HR 0.84 (95% CI 0.74 — 0.95)
P=0.004

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



Ticagrelor beyond 12 months:
PEGASUS-TIMI 54 Study

5 . Ticag 90: HR 2.69 (1.96-3.70)
Ticag 60: HR 2.32 (1.68-3.21)

m Ticagrelor 90 mg
= Ticagrelor 60 mg

— 4 i
£ P<0.001 = Placebo
€3 o6
T 2.3
:"': ) P<0.001
= 1.3 P=NS P=NS P=NS
x 1.1 o 12
3 m 0.6 0-7 0.6 0.6 0.6 o5
' . : 0.3 0.3
™ 0.1
0 . Hl Y
TIMI Major TIMI Minor  Fatal bleeding or ICH Fatal Bleeding
ICH

Trattando 10 000 pazienti con ticagrelor 90 mg x 2, si prevengono 40 eventi ischemici e si
causano 41 eventi emorragici, per un risultato netto sfavorevole di +1 evento.

Al dosaggio di 60 mg x 2 invece, si stimano 42 eventi ischemici prevenuti e 31 eventi
emorragici provocati, per un risultato netto favorevole di -11 eventi.



Procedural complexity

Incidence Rate

Difference +0.03% -1.14% -5.03%
':pElIUUpatIEHB-WEJ
P teraction = 0-01
“SE _ 1.8 |
;3 E‘i L6 I | | l |
EE % 14+ 1.35 ComD|eX PC':
5 B " - 3 vessels treated
b= 1.01 L 0 L )
g Ry ! >3 stents implanted
e I o3 .
& | - 075 BT >3 lesions treated
= D 06 ; . . .
2 | ES iy bifurcation with 2 stenfts
e = o total stent length >60 mm
6 RCT 5 | ] o.osT CT0Os
9577 pqtlen S (nzgsg?) (n1=C:T4?.:'4] (nzziDE}
85% new gen. DES Number of High-Risk Procedural Characteristics

Increase in PClI Complexity

Giustino G et al. J Am Coll Cardiol. 2016;68(17):1851-1864




Choosing DAPT duration




DES/BMS or DCB

! !
ESC guidelines s

[AE] oR (AN

A|C] | 6 mo.
DAPT

Continue DAPT

>12 mo. in pts
ith prior Mi

W
Valgimigli M et al. Eur Heart J (2018)39, 213-254



Time of use At the time of coronary stenting
DAPT duration Short DAPT (3-6 months)
strategies assessed Vs,
Standard/long DAPT (12-24 months)
Score calculation®
1214 16 18 =30
| T T T cC @ ® www.preci Jpredapt/ lculator.html B - @ % | Qcec | [
Age EISD . 'E;U . -]“l I'}r:l . 3%‘0 @PREC'SEDAPT Home WebcCalculator Disclaimer About Contact Us
CrCl 20 & a0 0 n 0 o ! 8s RESULT:
I ™7 T T T T 1 T ' 1 Haemoglobin @ unit S resutt I
P E + TINE Major Bleeding | ;
s TIMI Major or Minor Bleeding [I / Cluster of risk:
Prior Ho O mmol/L 5 —
Bleeding 2 —
Age (years) &
Score 02 4 6 B 1012 14 16 18 0 22 24 ] >,
- & o N & de i sk Score Calculated
Points [TTTTTTTTTITITITIT T[T ITTT "7 prector owet soore
Score range 0 to 100 points AL R L
©u/mcL
Decision making cut-off Score =25 = Short DAPT O 109/L 12 months risk of TIMI
suggested Score <25 = Standard/long DAPT Cromias Cloaros (r/min @ major or minor
. Bleeding
Calculator www.precisedaptscore.com
Prior Bleeding @
12 months risk of TIMI
CALCULATE

Valgimigli M et al. Eur Heart J (2018)39, 213-254



Conclusions

® 12 months DAPT duration remains a mainstay after ACS (don’t
stop prematurely unless absolutely necessary).

m Seriously consider > 12 months DAPT for
- clinical factors (diabetes, PAD, myocardial infarction...)
- anatomical factors (long lesions, left main, bifurcation, CTO)
- technical / PCl-related factors (long and/or mulfiple stents)

= |n high bleeding risk patients at least 6 months DAPT duration
should be reasonable.

m |n “very very” high bleeding risk patients consider 1 — 3 months
DAPT...



- Grazie per
I"attenzione!




