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Algorithm for dual antiplatelet therapy (DAPT) in patients sC
treated with percutaneous coronary intervention E
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Algorithm for dual antiplatelet therapy (DAPT) in patients
treated with percutaneous coronary intervention
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Algorithm for dual

antiplatelet therapy
(DAPT) in patients
with acute coronary

syndrome undergoing
coronary artery bypass

grafting
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Patients with Acute Coronary Syndrome
Undergoing Coronary Artery Bypass Grafting

@ESC

in European Society
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Patients with Acute Coronary Syndrome

Algorithm for dual Undergoing Medical Treatment Alone @ ESC
antiplatelet therapy Elropeal Sadily
(DAPT) in patients with : o R dolofy
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*
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Dual antiplatelet therapy in patients @ESC
undergoing elective non-cardiac surgery E o i

of Cardiology

Recommendations

It is recommended to continue aspirin perioperatively if the
bleeding risk allows, and to resume the recommended
antiplatelet therapy as soon as possible post-operatively.

After coronary stent implantation, elective surgery requiring
discontinuation of the P2Y,, inhibitor should be considered
after 1 month, irrespective of the stent type, if aspirin can be
maintained throughout the peri-operative period.

Discontinuation of P2Y,, inhibitors should be considered at
least 3 days before surgery for ticagrelor, at least 5 days for
clopidogrel and at least 7 days for prasugrel.

A multidisciplinary expert team should be considered for
pre-operative evaluation of patients with an indication for
DAPT before elective surgery.
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Dual antiplatelet therapy in patients @ESC

undergoing elective non-cardiac surgery s
(ContinUEd) of Cardiology

Recommendations Class | Level |

In patients with recent Ml or other high ischaemic risk

features requiring DAPT, elective surgery may be postponed
for up 6 to months,

If both oral antiplatelet agents have to be discontinued
perioperatively, a bridging strategy with intravenous
antiplatelet agents may be considered, especially if surgery
has to be performed within 1 month after stent implantation.

It is not recommended to discontinue DAPT within the first
month of treatment in patients undergoing elective non
cardiac surgery.
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Timing for elective non-cardiac surgery in patients treated
with dual antiplatelet therapy (DAPT) after percutaneous @ ESC
coronary intervention (PCl) it

P2Y,, inhibitor interruption after PCl for elective non-cardiac surgery

Time from DAPT No 'LYes

initiation
1mo. -
Classlla B Class lIb C
6mo. - L e
v
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Minimal discontinuation and re-implementation time
frames of dual antiplatelet therapy (DAPT) for patients @ ESC

undergoing elective surgery el
PRASUGREL PRASUGREL?
CLOPIDOGREL CLOPIDOGREL
TICAGRELOR TICAGRELOR?
ASPIRIN? >
/
//...9.....8.... veressensrenenenss 14
Minimal delay for P2Y,, interruption Days after surgery
. - Expected average platelet function recovery
1 Decision to stop aspirin throughout surgery should be made on a single case basis taking into
account the surgical bleeding risk.
2 In patients not requiring OAC.
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Patients scheduled for both PCl and non
cardiac surgery

* PCl should be base on evidence of clinically significant ischemia and
size of the territory at risk

* In case where PCI can not be deferred and non cardiac surgery is
urgent ( < 30 days) POBA is reasonable

* When stenting is required new generation of DES is recommended



Non emergency non cardiac surgery during
12 months after PCI

e Defer planned non urgent surgery until at least 6 months after PCI

* When the risk of delaying surgery out weight the benefits minimal
duration of DAPT was 4 weeks

* P2Y12 receptor blocker should be discountinued for as brief a period
as possible

* ASA should be continued through the perioperative period

* Minor surgery and dental procedures usually donot require cession of
antiplatelet drugs



Urgent or emergent non cardiac surgery

* We should consider the relative risks and benefits of continuing DAPT

* While platelet transfusion may be necessary for excessive bleeding
after surgery , the role of prophylactic transfusion has not been well
studied



Alternative to DAPT

* GP IIB/IlIA receptor blocker -> high risk of bleeding

* Parental anti coagulation don’t decrease the risk of stent thrombosis



Changing antiplatelet




Indication

* Post Ml pericarditis
* Patients with ACS who expose with clopidogrel previously

* Change antiplatelet strategy base on HBR and ischemic score during
one years after PCl

* Choice of antiplatelet strategy after 1 year PCI
* Triple therapy (antiplatelet and OAC)
* Antiplatelet co therapy with fibrinolysis



Recommendations for antiplatelet and anticoagulant therapy in acute @ESC
coronary syndrome (2)

Recommendations Class Level
Antiplatelet therapy (continued)
Clopidogrel (300-600 mg LD, 75 mg o.d. MD) is recommended when prasugrel or

ticagrelor are not available, cannot be tolerated, or are contraindicated. I =
If patients presenting with ACS stop DAPT to undergo CABG, it is recommended they I C
resume DAPT after surgery for at least 12 months.

Prasugrel should be considered in preference to ticagrelor for ACS patients who lla B
proceed to PCI.

GP IIb/llla receptor antagonists should be considered if there is evidence of no- lla C

reflow or a thrombotic complication during PCI.

In P2Y, receptor inhibitor-naive patients undergoing PCl, cangrelor may be
considered.

In older ACS patients, especially if HBR, clopidogrel as the P2Y,, receptor inhibitor
may be considered.

llb

llb B

QESC

2023 ESC Guidelines for the management of acute coronary syndromes
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Switching between oral P2Y,, inhibitors @ESC

European Society
of Cardiology

Recommendations | Class | Level -

In patients with ACS who were previously exposed to
clopidogrel, switching from clopidogrel to ticagrelor is
recommended early after hospital admission at a
loading dose of 180 mg irrespective of timing and
loading dose of clopidogrel, unless contra-indications to
ticagrelor exist.

Additional switching between oral P2Y,, inhibitors may
be considered in cases of side effects/drug intolerance
according to the proposed algorithms.

www.escardio.org/guidelines 2017 ESC Focusad Update on DAPT in Coronary Artary Diseasa, davaloped in collaboration with EACTS 14
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Figure 11

Alternative
antiplatelet strategies
to reduce bleeding
risk in the first 12
months after an ACS
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Antiplatelet strategies to reduce bleeding risk in the first 12 months after ACS

Abbreviated DAPT strategies

In HER

patients

In HER and
non-HBR patients

(Months) 6---

P2Y, inhibitor
or
aspirin monotherapy

'lz___ ssssssses =

0 g TR = =
3 month
6 month
- e - DAPT BB
Time

DAFT de-escalation strategies

Potent P2Y , inhibitor-based DAPT

' | Aspirn+ Tiagelor

De-escalation

I _hange from potent PI‘(IE |
inhibitor to clopidogrel

Aspirin + Clopidogrel

@ESC—

DESC

2023 ESC Guidelines for the management of acute coronary syndromes
{European Heart Journal; 2023 —doi:10.1093/eurheartj/ehad191)



Recommendations for alternative antithrombotic therapy regimens (1) @ESC

Recommendations Class Level
Shortening/de-escalation of antithrombotic therapy

In patients who are event-free after 3—6 months of DAPT and who are not high

ischaemic risk, single antiplatelet therapy (preferably with a P2Y,, receptor inhibitor) lla
should be considered.

De-escalation of P2Y,, receptor inhibitor treatment (e.g. with a switch from
prasugrel/ticagrelor to clopidogrel) may be considered as an alternative DAPT Ib
strategy to reduce bleeding risk.

In HBR patients, aspirin or P2Y,, receptor inhibitor monotherapy after 1 month of
DAPT may be considered.

De-escalation of antiplatelet therapy in the first 30 days after an ACS event is not
recommended.

llb B
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Figu re S4 Anti-thrombotic strategies beyond the first 12 months after ACS
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Recommendations for alternative antithrombotic therapy regimens (2) @ESC

Recommendations Class Level
Prolonging antithrombotic therapy

Discontinuation of antiplatelet treatment in patients treated with an OAC is
recommended after 12 months.

Adding a second antithrombotic agent to aspirin for extended long-term secondary
prevention should be considered in patients with high ischaemic risk and without lla
HBR.

Adding a second antithrombotic agent to aspirin for extended long-term secondary
prevention may be considered in patients with moderate ischaemic risk and without © llb
HBR.

P2Y,, inhibitor monotherapy may be considered as an alternative to aspirin b
monotherapy for long-term treatment.

DESC

2023 ESC Guidelines for the management of acute coronary syndromes
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Recommendations for antiplatelet and anticoagulant therapy in acute @ESC
coronary syndrome (6)

Recommendations Class Level
Combining antiplatelets and OAC

As the default strategy for patients with atrial fibrillation and CHA,DS,-VASc score 21

in men and 22 in women, after up to 1 week of triple antithrombotic therapy

following the ACS event, dual antithrombotic therapy using a NOAC at the |
recommended dose for stroke prevention and a single oral antiplatelet agent

(preferably clopidogrel) for up to 12 months is recommended.

During PCI, a UFH bolus is recommended in any of the following circumstances:

- if the patient is on a NOAC | C
-ifthe INR is <2.5 in VKA-treated patients.

In patients with an indication for OAC with VKA in combination with aspirin and/or

clopidogrel, careful regulation of the dose intensity of VKA with a target INR of lla B
2.0-2.5 and a time in the therapeutic range >70% should be considered.

DESC
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Recommendations for fibrinolytic therapy (1) @ESC

Recommendations Class Level
Fibrinolytic therapy
When fibrinolysis is the reperfusion strategy, it is recommended to initiate this

treatment as soon as possible after diagnosis in the pre-hospital setting (aim for |

target of <10 min to lytic bolus).

A fibrin-specific agent (i.e. tenecteplase, alteplase, or reteplase) is recommended. | B

A half-dose of tenecteplase should be considered in patients >75 years of age. lla B
Antiplatelet co-therapy with fibrinolysis

Aspirin and clopidogrel are recommended. 1 [ A |

DESC
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Algorithm for switching between oral P2Y,, inhibitors
in the acute setting
CLOPIDOGREL

oFs AR RN

N
& SETTING AN
¥ ALWAYS RELOAD R

Ticagrelor LD (180 mg)
24h after last Prasugrel dose

PRASUGREL TICAGRELOR

Prasugrel LD (60 mg)
24h after last Ticagrelor dose

{};gyf&g? Uy, ’:“"‘% N

R ;ﬁ ACUTE "%eq, %%3'

@ESC

European Society
of Cardiology
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Algorithm for switching between oral P2Y, inhibitors in
the chronic setting
CLOPIDOGREL

ﬁt} 5
“‘° @f}f

*& \ CHRONIC /)%b,% %@
SETTING %,

Ticagrelor MD (90 mg b.i.d.)
24h after last Clopidogrel dose

PRASUGREL TICAGRELOR

Prasugrel LD (60 mg)
24h after last Ticagrelor dose

@ESC

European Society
of Cardiology
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Transitioning between
anticoagulants




Indication

 Patient preference in suitable cases
* Availability

* Drug interaction

* pre preghancy consult

* Acute coronary events

* Patient on dialysis or GFR <15

* Altered gastrointestinal anatomy

e Overweight or underweight



NOAC are not used in individuals with:

* Mechanical prosthetic heart valve

* Pregnancy

* Antiphospholipid syndrome

* Mitral stenosis(MVA less than 1.5) and AF



CKD and NOAC

CrCl

90 ml/min

50 ml/min

40 ml/min

30 ml/min

15 ml/min

Dialysis

Dabigatran Rivaroxaban Edoxaban Apixaban

110mg BID?

L..150mgBWD/ ¥

2.5 mg BID®

—_—




Liver dysfunction and NOAC

Baseline assessment:

* H/othromboembolism or bleeding?

* Relevant co-medications and over-the-counter drugs?

* CBC, liver function test, PT/INR, aPTT, renal function

* High bleeding risk (e.g., H/o major bleeding (varices),
uncontrolled alcohol intake, etc.)?

Highest risk
patients

All other patients
\4

Parameter 1 point 2 points 3 points NOAC Use recommendations in liver disease
Encephalo- No Grade 1-2 Grade 3-4
pathy
Ascites_____| ____No __________Md________ 2 Moderate __| .
Bilirubi <2mg/dL 2-3 mg/dL >3 mg/dL Dabigatran
Hirupin . 9
n Apixaban with
______________ <34umol/L __ 34-50pmol/L ____ >50pmol/L __f| AP : e I e
Albumi >3.5g/dL 2.8-3.5g/dL <2.8g/dL Edoxaban caution
umin
———————————————— >3oell 283l <28gldl Rivaroxaban Not recommended
INR <17 1.71-2.30 >2.30

v" Assess Child-Pugh score

v Check NOAC use recommendations in
liver disease

v Check for drug-drug interactions

v Discuss in multidisciplinary team

Close follow-up (see also Fig. 3)

— Signs of (occult) bleeding?
— Adherence? Side effects?

(New) co-medications, incl. NSAIDs, aspirin, OTC?
— CBGC, liver function, PT/INR, aPTT, renal function
— Continue bleeding risk minimization strategies

— Re-enforce education, incl. alcohol abstinence

A\ 4
|




NOAC

and ACS

Elective PCl in CCS

¥

Stop NOAC: last dose >24h before intervention

- Stop NOAC

|

Consider alternatives:

- Bypass surgery
(- plain balloon angioplasty)

!

On admission:

- Load with ASA (150-300 mg)
- STEMI: Load with P.,Y,; inhibitor (not in NSTE-ACS)

v
| NSTE-ACS '
v Y

v

Periprocedural anticoagulation
per local practice:
- UFH (per ACT/aPTT)
- Bivalirudin
- Avoid Gp Ilb/llla inhibitors

¥

Stent type:

Prefer contemporary DES
(BMS and 1%t gen DES to be avoided)

|

Non-urgent

- Delay PCI
- Start fondaparinux

Urgent

Approach as
per primary PCl

)

(preferred) or
LMWH 212h after
last NOAC

- Avoid upstream
bivalirudin, UFH, or
lib/llla inhibitors

Primary PCI (preferred)

- Radial access

- Prefer new-generation
DES

- Additional UFH,
LMWH, bivalirudin
(regardless of last
NOAC intake)

- Avoid Gp lib/llla inhi-
bitors unless bail-out

- Avoid fondaparinux

|

Fibrinolysis

1

I

1

- Relative contra- E
indication in patients |
on OAC. i

- Transfer to primary E
PCl center ASAP '

- If not possible: very i
carefully weigh '
against bleeding risk, i
esp. if NOAC plasma !
level not below i
reference range. i

_________ e

After discontinuation of parenteral anticoagulation: (re-)start NOAC in combination with antiplatelet therapy (see Fig. 17) |

¥

Discharge with pre-specified step-down plan




Suggested strategies to reduce bleeding risk related to percutaneous @ESC
coronary intervention (2)

Strategies (continued)
« In patients on OAC:
a. PCl performed without interruption of VKAs or NOACs
b. In patients on VKAs, do not administer UFH if INR >2.5
c. In patients on NOACs, regardless of the timing of the last administration of NOACs, add
low-dose parenteral anticoagulation (e.g. enoxaparin 0.5 mg/kg i.v. or UFH 60 IU/kg)
- Aspirinis indicated but avoid pretreatment with P2Y, receptor inhibitors
- GP IIb/Illa receptor inhibitors only for bailout or peri-procedural complications

DESC
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Drugs interaction

Table 7 Anticipated effects of common antiepileptic drugs on non-vitamin K antagonist oral anticoagulants plasma

levels
Vig# 53954 Dabigatran Apixaban Edoxaban Rivaroxaban
etexilate
P-gp substrate Yes Yes Yes Yes
CYP3A4 substrate No Yes (=25%) No (<4%) Yes (=18%)
Drug
T R,

Carbamazepine

Strong CYP3A4/P-gp induction;
CYP3A4 competition

Ethosuximide

CYP3A4 competition

21
e

Gabapentin

i

Lacosamide

Lamotrigine

P-gp competition

/7 s
)

NS Sty sicion

Levetiracetam

P-gp induction; P-gp competition

7

Ouxcarbazepine

CYP3A4 induction; P-gp competition

//?///////////////;////

7

%

Phenobarbital Strong CYP3A4/possible P-gp induction

Phenytoin Strong ;TP3A4FP-gp induction; P-gp
competition

Pregabalin -

=]

V.
%07
et i

Topiramate

CYP3A4 induction; CYP3A4
competition

Valproic acid

CYP3A4/P-gp induction/inhibition

Zonisamide

CYP3A4 competition; weak P-gp
inhibition

7

7
i)




Table 5 Effect of drug-drug interactions and clinical factors on NOAC plasma levels and anticoagulant effects

Via Dabigatran etexilate Apixaban Edoxaban Rivaroxaban
P-gp substrate Yes Yes Yes Yes
CYP3A4 substrate No Yes (=25%) No (<4%) Yes (=18%)"""
Antiarrhythmic drugs

Amiodarone Moderate P-gp +12% to 60%™C No PK data® +40% 8 Minor effect

inhibition
Digoxin P-gp competition No effect™™ No effect *™* No effect’ No effect ™
Diltiazem Weak P-gp and No effect™ +40% "% ) 3 No effect

CYP3A4 inhibition
Dronedarone P-gp and CYP3A4 With caution +85%"°%

inhibiticn (dose reduction to 30

mg once daily by label)
Quinidine P-gp inhibition +53%°™"C ¥ +77% 2
(No dose reduction
required by label)

Verapamil P-gp inhibition and +12% to 180%™ +53% (SR)** +40%°7

weak CYP3A4 (if taken (no dose reduction babl

|
inhibition simultaneously) required by label) (probably = S
(110 mg BID by label)

Other cardiovascular drugs

Atorvastatin

P-gp inhibition and
CYP3A4 competition

No relevant interaction
529

523
No effect

530
No effect

Ticagrelor

(see also ‘Patients with
atrial fibrillation and
coronary artery
disease’ section)

P-gp inhibition

+24% to 65% " (give
loading dose 2h after
dabigatran)®

%//a{
e

Antibiotics

Clarithromycin;

P-gp inhibition and

Erythromycin strong CYP3A4
inhibition
Rifampicin P-gp/ BCRP and

CYP3A4 induction

Clarithromycin:
+19% AUC;
+15% Crax
(SmPC)

— 66% AUC;
—67% Cmax (SmPC)

Clarithromycin:
+60% AUC;
+30% Corax
(SmPC)

— 54% AUC;
— 42% Cmax (SmPC)

Erythromyecin:

(dose reduction to 30
mg once daily by label)

—35% AUC, (but
with compensatory
increase of active
metabolites) **

Clarithromycin:
+50% AUC;
+40% C,.,

Erythromyein:
+30% AUC;
+30% C,..., (SmPC)

—50% AUC;
— 22% Cmax (SmPC)

Continued



via Dabigatran etexilate Apixaban Edoxaban Rivaroxaban
Antiviral Drugs
HIV protease inhibitors | P-gp and BCRP Strong No darta yet

(e.g., ritonavir)

inhibition or induction;
CYP3A4 inhibition

increase

Fungostatics

Fluconazole

Moderate CYP3A4
inhibition

Itraconazole;
Ketoconazole

Potent P-gp and BCRP

competition; strong
CYP3A4 inhibition

Voriconazole

Strong CYP3A4

inhibition

Posaconazole

Mild to moderate P-gp
inhibition, strong
CYP3A4 inhibition

/
777

(dose reduction to 30
rng once daily by label)
)

+42% AUC;
+30% C,,...
(if given systemically) ™

(increased bleeding time)

Other drugs
Naproxen P-gp competition; +55% AUC; Mo difference in No relevant increase o
pharmacody-namically +61% C,... ** AUCs® AUCH?

H,-blockers; PPI; Al-
Mg-hydroxide

Gl absorption

Miner effect, not
. SmPC
clinically relevant

No effect

Minor effect, not
. SmPC
clinically relevant

No effect %%

S5RIs; SMRIs

Pharmacodynamic effect
on platelets

5t. John's wort

P-gp/ BCRP and
CYP3A4 induction

SmPC

SmPC

Other factors

Age = 80 years Potential for increased | 10mg BID (SmPC) b c

plasma levels
Age 275 years Potential for increased c

plasma levels
'\Neight S‘ 60 Ikg (see Potential for increased b (dose reduction to 30mg|
NOACs in h_lgh_ ?"d plasma levels according to label)
low body weights
section) b

Weight = 120 kg (see
"MOACs in high- and
low body weights’
section)

Potential for decreased

plasma levels

Chronic kidney disease

Potential for increased
plasma levels

Other factors with
potentially increased
bleeding risk

For example :

* Concomitant antiplatelet drugs; NSAID; systemic steroid therapy; other anticoagulants

* Severe Frailty / falls risk

* History of bleeding or predisposition (anemia. thrombocytopenia)



Overweight and underweight

* On NOAC: consider ||* Apixaban or edoxaban (with
plasma level dedicated dose-reduction criteria)
measurements * |f on dabigatran / rivaroxaban:

* Consider VKA Consider plasma level

measurements

_—

Weight [kg] 50 60 120 140
BMI [kg/m?] 12.5 17.5 40 50



From VKA to NOAC |INR {INR | INR | INR
_ § § § INR 23: postpone NOAC
Daily VKA ; : ; .
Therapeutic INR i i ;

i
1 :

' " ' ' Thromboembolic risk ' '

' : : | :

- : - : Bleeding risk t 2

From NOAC to VKA Measure INR after 3-5 davs (before NOAC intake)

StartVl(A (loading dose usually used for phenproeoumon)
' if INR <2 repeat INR after 1-3 days (before NOAC mtake)
if INR >2: repeat INR 1 day after stopping NOAC

-
PR —

I ———

From unfractionated heparin to NOAC From NOAC to unfractionated heparin

l"m‘ I‘-.-"n.-~—------‘-.‘_.-..-- IIIIIlIII!!!!!!!!!!!!!!_———‘—————————————————————————————_——_———_]
Stop
UFH
|start NOAC (2-) 4 hours after stopping UFH | e LA e ]

last NOAC intake (or earlier if indicated, e.g., in ACS)

From BID NOAC to QD NOAC From QD NOAC to BID NOAC
o0 000 O ® O o000
From BID NOAC to LMWH From QD NOAC to LMWH

AN




