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,2oual (DT)“ nebo ,,triple (TT)* therapy
pro PCI pri fibrilaci sini

* DAPT

(dual antiplatelet nosssssss— -2 AP
therapy)

DT messsssssss) - 1 OAC + 1 AP
CUETRGEIETO"))

[

OAC = antikoagulacni lék AP = protidestickovy lék



Tromboza koronarniho stentu nebude problem: 1990

HEARY INSTITUTE FOUNDATION
Dr. Antonio Colombo

in this patient and more than likely this was just a stroke of bed
!’\5‘\(‘-0-"“;1.:-' luck. If, however, had to point to & few things thaet say have
& el contributed I would guess that omission of Persantine prior to the
procedure, inflow cbatruction and underd!latation of the stent were
Dr. Anronio Coloabo ; factors.
»Columbus®
ggﬁsun‘uf:;: o Once again, thank you very such for nrdoxeng these films and
‘i 1 congratulate you on the good work you are ing thare as reported
‘;;:L’;ia‘xam‘ho e——— to me by Jeff Neichin. 1 was personally very impressed with your
tacility and your espartise in interventional cardioclogy and thus
RE: wish you well in your future stent cases. Don’'t be discoursged
this one set back. 1 believe these thromboses AIe rare OOCUr I 3
Dear Antonio: 1 g results of the nt outweigh the

Thank you very much for sending the film on the above patient for
my review. I am witally interested in cvery complicetion that
occurs so that I can continue to learn from every case., In the
United States, as yo know, we have had only case of thrombosis on
the current protocol of anticocagulation, 50 whanever one does occur
we are =ost interasted in discovering any possible cause of this

particularly disturbing complication. Richard A. Schets. N.D

Don't be discouraged by this one set back. I believe
these|thrombosis are rare occurancesi.........

Richard A. Schatz, M.D.




Tromboza koronarniho stentu — asi mame problém : 1991

NEJM 1991

ANGIOGRAPHIC FOLLOW-UP AFTER PLACEMENT OF A SELF-EXPANDING CORONARY-
ARTERY STENT

Patrick W. Serruys, M.D., BRapLEy H. STrRAUSS, M.D., Kevin J. BEaTT, M.B., B.S,,
MicHeL E. BErTrRAND, M.D.; JacQues PuerL, M.D., ANTHONY F. Rickarps, M.B., B.S.,
BeErNHARD MEIER, M.D., Jean-JacQues Gov, M.D., Pierre VocT, M.D., Lukas KAPPENBERGER, M.D.,
AND ULRricH SicwarT, M.D.

Therapy: aspirin+dypiridamole +subcute heparin for 6 weeks

117 patients:



Tromboza koronarniho stentu — DAPT : 1995

Intracoronary Stenting Without
Anticoagulation Accomplished With
Intravascular Ultrasound Guidance

Antonio Colombo, MD; Patrick Hall, MD; Shigeru Nakamura, MD; Yaron Almagor, MD;

Luigi Maicllo, MD; Giovanni Martini, CCP; Antonio Gaglione, MD;
Steven L. Goldberg, MD; Jonathan M. Tobis, MD

Coronary stenting without anticoagulation

359 patients on Aspirin + Ticlopidine+ IVUS evaluation

m Aspirin + Ticlopidine in most pts

m Average balloon pressure 14.9 atm
= Balloon artery ratio 1.17
= Thrombosis 0.9%

Colombo et al Circulation 1995



DT (s aspirinem!) vs DAPT pro prevenci trombozy stentu: 1998

Aspirin

Aspirin and warfarin
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Aspirin and ticlopidine
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Days after Stenting

N Engl J Med 1998;339:1665-71




OAC vs DAPT pro prevenci embolizace pfri fibrilaci sini : 2006
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Retrospektivni studie PCI pri trvalé OAC : 2007

Table 4 Summary of outcome events during follow-up in stented patients

Warfarin patients Control patients OR P-value
(n=219) (n = 227) (95% CI)?

At 12 months®

Primary endpoint
Death,® n (%) 19 (8.7) 4(1.8) (5.3 (1.8-16.0))
MI, n (%) 22 (10.0) 11 (4.8) 2.2 (1.0-4.7)
TVR, n (%) 24 (11.0) 17 (7.5) 1.5 (0.8-2.9)
Stent thrombosis, (%) 9 (4.1) 3(1.3) 3.2 (0.8-12.1)
Overall, n (%) 48 (21.9) 25 (11.0) \2.3 (1 .3—3.8))

Secondary endpoint
Major bleeding, n (%) 18 (8.2) 6 (2.6) l 3.3(1.3-8.6) l
Stroke,” n (%) 7 (3.2) 5(2.2) 1.5 (0.5-4.7)
Overall, n (%) 25 (11.4) 11 (4.8) 2.5 (1.2-5.3)

Pasi P. Karjalainen European Heart Journal (2007) 28, 726-732



Retrospektivni studie PCI pri trvale OAC : 2007

Major bleeding
%
14
12
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8

Warfarin + Warfarin+ Warfarin +
aspirin + aspirin +  clopidogrel

clopidogrel

Stent thrombosis

%

Warfarin + § Warfarin +§ Warfarin +
aspirin + aspirin + clopidogrel

clopidogrel

Figure 2 Complications during 12-month follow-up with various drug regimens adopted after stenting in warfarin group (prescribed drug combinations either On

or Off at the time of the event).

Pasi P. Karjalainen

Aspirin +
clopidogrel

Aspirin +
clopidogrel

O—=NWHArOIONDWOO

Warfarin +  Warfarin + Warfarin + Aspirin +
aspirin + aspirin + clopidogrel § clopidogrel
clopidogrel

Warfarin + Warfarin+ Wararin+  Aspirin +
aspirin + aspirin + clopidogrel clopidogrel
clopidogrel

European Heart Journal (2007) 28, 726-732




Retrospektivni studie PCI pri trvale OAC : 2007

EMajor bleeding
OStent thrombosis
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Figure 3 Timing of major bleeding events and stent thrombosis during

follow-up. The bleeding risk remained high throughout the treatment period,
whereas most of the definite stent thrombosis occurred early after PCI.

European Heart Journal (2007) 28, 726-732



WOEST : DT s vynechanim aspirinu 2012

WOEST Study Primary Endpoint Incidence

of TIMI Bleeding Events

WOEST Study Secondary Endpoint Incidence of Death, MI,
Stroke, Stent Thrombosis & Target Vessel Revascularization

Cumulative Incidence of Bleeding (%)
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PCI bez aspirinu ?

Incidence
No ASA ASA

1.89 (1.32,2.711) 3.87T% 2.79%
1.08 (0.84,1.39) 571% 5.54%
0.79 (0.38,1.64) 047% 0.60%
1.52 (097,240) 165% 1.00%
1.17(0.89,1.54) 437% 4.14%

I
I
I
|
1
1
i
|
Vascular complication - : P=0.007 0.89 (0.68,1.17) 3.47% 4.07%
Stroke/CVA = : : 4.24(1.49,12.11) 0.52% 0.15%
I
1
:
1

1P=0.0005
EE

Transfusion =

Nephropathy requiring dialysis =
CABG -

Contrast induced nephropathy -

Repeat PCI (same lesion) - 1.13(0.55,2.34) 0.50% 0.47%
Emergent CABG - 0.94 (0.26, 3.43) 0.20% 0.20%
Post procedural Ml - 1.54 (0.77, 3.05) 0.70% 0.50%

0.25 0.5 2 4 8
<<favors no ASA >>favors ASA

J Am Coll Cardiol 2013;62:2083-9



Aspirin beéhem PCI ve studiich s DT

do 4 hodin po PCI

PIONEER AF - PCI 72 hodin po PCI

RE-DUAL PCI 120 hodin po PCI

AUGUSTUS 6,6 dne po PCI




PIONEER-AF PCI (rivaroxaban DT / warfarin TT)

Study Diagram: Clinical Protocol RIVAROXAFL3003

End-of-treatment
N=2,100 total 12 months
700 subjects Rivaroxaban 15 mg once daily*? + Clopidogrel®
per treatment strategy

PCI
(with stent placement) Rivaroxaban 15 mg once daily®
Rivaroxaban 2.5 mg twice daily? + DAPT® +
Low-dose ASA®
Paroxysmal,
Persistent,
or
Permanent

n(:‘n—:]z_i-!}éulaf Intended DAPT duration
. 1,6, or 12 months

RANDOMIZATION
(up to 72 hours afler sheath removal; ) i : ; 5 . . .
INR mustbe 2.5 or below at the timeof randomization) Vitamin K antagonistd + DAPT¢ Vitamin K antagonist +

(larget INK: 2.0 to3.0") Low-dose ASA®

Med 2016;375:2423-34



PIONEER-AF PCI (rivaroxaban DT / warfarin TT)

A Primary Safety End Point B Secondary Efficacy End Point
100 100

Hazard ratio for group 1 vs. group 3, Hazard ratio for group 1 vs. group 3,
0.59 (95% Cl, 0.47-0.76) 1.08 (95% CI, 0.69-1.68)

P<0.001 P=0.75

Hazard ratio for group 2 vs. group 3,

0.63 (95% Cl, 0.50-0.80)
P<0.001

Hazard ratio for group 2 vs. group 3, Group 2
0.93 (95% Cl, 0.59-1.43)
P=0.76
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Cardiovascular Event (%)
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IZSi davka rivaroxabanu adekvatni pro prevenci CMP?

Figure S11

Subgroup Analysis of Time to First Ischemic Stroke

15 mg Rivaroxaban|plus P2Y; Inhibitor vs. VKA plus DAPT

15 mg Riva VKA plus
Subgroup plus P2Y > DAPT Time to First Ischemic Stroke HR (95% CI) P-Value® P-\-"aluch

Overall 7/694 (1.2) 2/695(0.3) ! - » 328 (0.68 - 15.78) 0.117

Figure S12

Subgroup Analysis of Time to First Ischemic Stroke

2.5 mg Rivaroxabanjplus DAPT vs. VKA plus DAPT

2.5 mg Riva VKA plus
Subgroup plus DAPT DAPT Time to First Ischemic Stroke HR (95% CI) P-Value® P-Value®

Overall 6/704 (0.9) 2/695(0.3) F .- —» 2 87 (0.58 - 14.23) 0.176




RE-DUAL PCI (dabigatran DT / warfarin TT)

RE-DUAL PCI: design

Dabigatran 150 mg BID
+ P2Y12 inhibitor

Dabigatran 110 mg BID
n=2840 patients per arm + P2Y12 inhibitor

Screening
Warfarin (INR 2.0-3.0)
+ P2Y12 inhibitor + ASA

- : . S -
ASA dlsc.:ontlnuatlon‘. . Follow-up visits at month 1, 3, 6, 9, 12, and
* Dabigatran arms: immediately after 15; and 18, 24, and 30 post-randomization
successful procedure (immediate initiation or end of trial
of DAT)
Warfarin arm: 1 month after BMS or 3 . .
Minimum treatment duration: 6 months
months after DES
P2Y12 inhibitor can be discontinued after
month 12 at physician’s discretion

al antithrombotic therapy;

Cannon C. AH




RE-DUAL PCI (dabigatran DT / warfarin TT)

A Primary End Point in Dual-Therapy Group (110 mg) vs. Triple-Therapy Group B Primary End Point in Dual-Therapy Group (150 mg) vs. Triple-Therapy Group

100+ Hazard ratio, 0.52 (95% Cl, 0.42-0.63) 1009 | 127ard ratio, 0.72 (95% Cl, 0.58-0.88)
90-{ P<0.001 for noninferiority 909 P<0.001 for noninferiority

20 80
70 70

60 60

50 50
40 Triple therapy 40 Corresponding triple therapy

30 30
20 e 20

of Event (%)
Cumulative Incidence
of Event (%)

Cumulative Incidence

10+ A7 e Dual therapy (110 mg) 10

0
180 270 360 450 540 630

Days to First Event

180 270 360 450

Days to First Event

No. at Risk
Dual therapy ~ 763 694 640 514 404 278 182 113 65
(150 mg)

302 Corresponding 764 630 562 446 349 222 152 88 47
triple therapy

No. at Risk
Dual therapy 981 898 834 671 538 384

(110 mg)
Triple therapy 981 800 719 580 453

N Engl | Med 2017; 377:1513-1524



RE-DUAL PCI (dabigatran DT / warfarin TT)

Table 2. Safety End Points.*

Dual Therapy
with Dabigatran,

Dual Therapy
with Dabigatran,

Corresponding
Triple Therapy
with Warfarin

Triple Therapy

with Warfarin Hazard Ratio Hazard Ratio

110 mg

End Point (N =981) (N =981)

no. (%)

Primary end point: ISTH major or clin-
ically relevant nonmajor bleeding

151 (15.4) 264 (26.9)

ISTH major bleeding 49 (5.0)
266 (27.1)
3 (0.3)

14 (1.4)

90 (9.2)
421 (42.9)
10 (1.0)
37 (3.8)

Total bleeding

Intracranial hemorrhage

TIMI major bleeding

(95% Cl)

0.52 (0.42-0.63)

0.52 (0.37-0.74)
0.54 (0.46-0.63)
0.30 (0.08-1.07)
0.37 (0.20-0.68)

P Valuej

<0.001
(<0.001 for
noninferiority)

<0.001

<0.001
0.06
0.002

150 mg
(N=763)
no. (%)

154 (20.2)

43 (5.6)
254 (33.3)
1(0.1)
16 (2.1)

(N=764)

196 (25.7)

64 (8.4)
316 (41.4)
8 (1.0)
30 (3.9)

(95% CI)

0.72 (0.58-0.88)

0.64 (0.43-0.94
0.72 (0.61-0.84

0.51 (0.28-0.93

P Valuey

0.002
(<0.001 for
noninferiority)

0.02
<0.001

0.047

0.03

)
)
0.12 (0.02-0.98)
)
)

TIMI major or minor bleeding 29 (3.0) 69 (7.0) 0.41 (0.26-0.63) <0.001 27 (3.5) 48 (6.3) 0.53 (0.33-0.85 0.009

Dabigatran 110 Warfarin Dabigatran 150 Warfarin
Dual-therapy Triple-therapy Dual-therapy Triple-therapy

(n=981) (n=981) (n=763) (n=764)§
n (%)*

108 (11.0) 142 (14.5) 67 (8.8) 108 (14.1)
CHA,DS,-VASC score, n

(%) N Engl | Med 2017; 377:1513-1524
<2 193 (19.7) 247 (32.4) 184 (24.1)
>2 788 (80.3) 516 (67.6) 580 (75.9)

HAS-BLED

score, n (%)
<3 288(29.4)
>3 693 (70.6)

Characteristic
Prior stroke/TIA,

309 (40.5)
454 (59.5)

257 (33.6)
507 (66.4)




RE-DUAL PCI (dabigatran DT / warfarin TT)

A. Dabigatran 110 Dual-therapy versus Warfarin Triple-therapy

357 Treatment
C Secondary Efficacy End Point in Dual-Therapy Groups (Combined) -----—- Dabigatran 110 dual-therapy
vs. Triple-Therapy Group

357 Hazard ratio, 1.04 (95% Cl, 0.84-1.29)
30- P=0.005 for noninferiority

—— Warfarin triple-therapy
HR, 1.13; 95% CI, 0.90 to 1.43; P=0.30

254 Dual therapy (combined)
20+ \_

154
104 Triple therapy

Cumulative Incidence
of Event (%)

I I I I I I
5 90 180 270 360 450 540 630

0 : B. Dabigatran 150 Dual-therapy versus Warfarin Triple-therapy

1 T T | T 1 1
90 180 270 360 450 540 630 720

@
L%
c
g _
TR
=
= E
Yo
.':"I.I}.I
=
3 0
E
=1
(v

Treatment
-——- Dabigatran 150 dual-therapy
—— Warfarin triple-therapy*

| T T | | l 1
90 180 270 360 450 540 630 720

" . 0, =
Days to First Event HR, 0.89; 95% ClI, 0.67 to 1.19; P=0.44

No. at Risk
Dual therapy 1744 1660 1561 1257 1003 720

(combined)
Triple therapy 981 921 854 700 548 383

Cumulative Incidence
of Event (%)

T T T T T
N Engl | Med 2017; 377:1513-1524 190 270 30 450 o0 64
Time to First Event (Days)




RE-DUAL PCI (dabigatran DT / warfarin TT)

Table 3. Efficacy End Points.*

End Point

Composite efficacy end point:
thromboembolic events,

death, or unplanned revas-

cularization
Thromboembolic events or
death
Death
Myocardial infarction

Stroke

Definite stent thrombosis

Dual Therapy with Dabigatran (Combined) vs.
Triple Therapy with Warfarin

Combined
Dual-
Therapy
Groups
(N=1744)

Triple-
Therapy
Group
(N=981)

Hazard
Ratio
(95% Cl)

no. (%)

1.04
(0.84-1.29)

239 (13.7) 131 (13.4)

168 (9.6) 83 (8.5) 117

(0.90-1.53)

P
Valuet

0.74
{0.005 for
noninferiority)

0.25
(0.11 for
noninferiorit

Dual Therapy with Dabigatran (110 mg) vs.

Triple Therapy with Warfarin

110-mg
Dual-

Therapy
Group

(N=981)

no. (%)

149 (15.2) 131 (13.4)

108 (11.0) 8

55 (5.6) 4

44(45) 2

17(1.7) 1

15 (L.5)

Triple-
Therapy
Group
(N=981)

3(8.5)

8 (4.9)
9 (3.0)
3 (1.3)

8 (0.8)

Hazard
Ratio
(95% Cl)

1.13
(0.90-1.43)

1.30
(0.98-1.73)

1.12
(0.76-1.65)

1.51
(0.94-2.41)

1.30
(0.63-2.67)

1.86
(0.79-4.40)

N Engl | Med 2017; 377:1513-1524

P
Valuet

Dual Therapy with Dabigatran (150 mg) vs.
Triple Therapy with Warfarin

150-mg
Dual-

Therapy
Group

(N=763)

Corresponding
Triple-Therapy
Group
(N =764)

Hazard
Ratio P
(95% CI)  Valuey

no. (%)

0.89
(0.67-1.19)

90 (11.8) 98 (12.8)

0.97
(0.68-1.39)

60 (7.9) 60 (7.9)

0.83
(0.51-134)

1.16
(0.66-2.04)

1.09
(0.42-2.83)

0.99
{0.35-2.81)

30 (3.9) 35 (4.6)

26 (3.4) 22 (2.9)
9(1.2) 8 (1.0)

7(0.9) 7(0.8)




What is new in the 2018 Guidelines?

Calculation of the Syntax Score, if left
main or multivessel revascularization
is considered

Radial access as standard approach
for coronary angiography and PCI

DES for any PCI

Systematic re-evaluation of patients
after myocardial revascularization

Stabilised NSTE-ACS patients:
revascularization strategy according
to principles for SCAD

Use of the radial artery grafts over
saphenous vein grafts in patients with
high-degree stenosis

Myocardial revascularization in
patients with CAD, heart failure, and
LVEF <35%

CABG preferred

PCI as alternative to CABG

Completeness of revascularization
prioritized, when considering CABG
vs PCI

NOAC preferred over VKA in patients
with non-valvular AF requiring
anticoagulation and antiplatelet
treatment

No-touch vein technique, if open vein
harvesting for CABG

Annual operator volume for left main
PCI of at least 25 cases per year

Pre- and post-hydration with isotonic
saline in patients with moderate or
severe CKD if the expected contrast
volume is >100 mL

Routine non-invasive imaging
surveillance in high-risk patients
6 months after revascularization

Double-kissing crush technigue
preferred over provisional T-stenting
in true left main bifurcations.

Cangrelor in P2Y,-inhibitor naive
patients undergoing PCI

GP IIb/Illa inhibitors for PCI in P2Y,,-
inhibitor naive patients with ACS
undergoing PCI

Dabigatran 150-mg dose preferred

over 110-mg dose when combined with
single antiplatelet therapy after PCI

De-escalation of P2Y,, inhibitor quided

by platelet function testing in ACS
patients

Routine revascularization of non-IRA
lesions in myocardial infarction with
cardiogenic shock

Current generation BRS for clinical use
outside clinical studies

European Heart Journal (2019) 40, 8/-165




Trvala antikoagulacni lécba a PCI : stav k 16.3.2019

Vime, ze:
1. Po PCI je potreba antikoagulacni i protidestiCkova léCba

v v s

Nevime, zda:
1. Je aspirin nutnou soucasti kombinace ?
2. Je NOAC lepsi nez warfarin ve srovnatelneé kombinaci (DT/TT) ?
3. Jsou nove inhibitory P2Y, bezpecné v kombinaci s (N)OAC (DT/TT) ?



