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Case Presentation
• 74 y/o male presents with NSTEMI

• Fe deficiency anemia with baseline Hgb 8 – 9; 
unrevealing work-up with endoscopy

• HFpEF; moderate AS and AI
• Advanced, oxygen-dependent CKD
• CKD (eGFR ~ 45 ml/min)

Is this patient considered high bleeding risk?

Should he be treated with DAPT for 1, 3, 6, > 6 
months?

How does one weigh thrombotic risk (NSTEMI; 
prox/mid LAD; complex lesion) 

versus bleeding risk (anemia; CKD)

What is optimal long-term therapy?

Calcific prox/mid LAD culprit Eccentric calcification
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Need for DAPT After PCI (or ACS)

Prevent focal thrombosis (early) Prevent systemic thrombosis (late)

Risk of MI from non-culprit versus 
culprit lesion

Mortality risk after ST compared 
with controls

Rozemeijer et al., 2019; Varenhorst et al., 2018



STARS Trial

Landmark trial that showed DAPT was 
optimal antithrombotic approach to prevent 

early thrombosis 

and

Aspirin served as foundation for DAPT

N Engl J Med 1998;339:1665-71

Aspirin

Aspirin and warfarin

Aspirin and ticlopidine



CURE Trial: Clop vs. Placebo
~ 67% treated medically; 33% PCI/CABG

Yusuf et al., NEJM 2001
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Gurbel PA et al. J Am Coll Cardiol. 2005;45:1392-6.
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TRITON TIMI 38: Pras vs. Clop in ACS
All patients underwent PCI
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PLATO: Tica vs. Clop in ACS
~ 25% treated medically; 10% CABG
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Bleeding and Mortality

Eikelboom et al, Circulation. 2006;114:774-782

ACS cohort

n = 34,136

Impact of bleeding on 
mortality over 6 months

Mortality first 30 days
12.8% vs. 2.5%
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Bleeding versus MI: Mortality Impact

Valgimigli et al., 2017

RCT involving NSTE-ACS

n=12,994

BARC type 2 and 3 bleeding 
associated with excess mortality

“… the risk of mortality was 
equivalent between BARC 3b 
bleeding and MI,…”



• Interruption of antiplatelet or other therapies

• Alterations in blood viscosity and thrombogenicity
 

• Risk marker for patients at elevated risk for subsequent 
thrombosis

Mechanisms linking Bleeding to Mortality
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Urban et al. Circulation 2019

“HBR is defined as a BARC 3 or 5 bleeding risk of ≥ 4% at 1 year…”
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HBR Prevalence

Cao et al., JACC 2020

Mount Sinai PCI Registry; HBR prevalence 44%
n= 9623; 2014 - 2017



HBR: Bleeding and Thrombotic Risk

Cao et al., JACC 2020

Mount Sinai PCI Registry; n= 9623; 2014 - 2017



Evolution of coronary stents

Gogas et al. Trends in Cardiovascular Medicine24 (2014) 305–313

THICK (~ 130 um)                                            THIN (~ 80 um)                                               ULTRATHIN (60 um)           

Strut thickness

Polymer

Inflammatory                                         Biocompatible                        Biodegradable/Polymer free



Palmerini T et al. Lancet 2012

Newer-generation DES reduce ST when compared to 
1st generation devices and BMS



Polymer free DES versus 
BMS in “high-bleeding risk” 

patients (~27% ACS)

DAPT for one month

DES preferred over BMS in 
ESC and ACC/AHA guidelines

Urban et al, NEJM 2015
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• Shorten DAPT duration 
• Typically stop P2Y12 inhibitor
• Tested in HBR patients 

• Aspirin withdrawal
• Examined in non-HBR cohorts
• Primarily tested in patients receiving ticagrelor
 

• De-escalation

Bleeding Reduction Strategies



CENTRAL ILLUSTRATION 3-or 1-Month DAPT in HBR Patients Undergoing PCI

Study Design of the XIENCE Short DAPT Program
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Single arm; compared with historical control

Mean age ~ 75 years;  ~ 40% OAC; ~ 13% Tn (+) ACS 
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XIENCE – Short DAPT Results



Figure 2

Treatment in the experimental and control arm. In patients randomized to an abbreviated antiplatelet regimenwithoutOAC, a single antiplatelet agent (SAPT;
either ASA or P2Y12i) is continued until 11 months postrandomization. In patients requiring OAC, an SAPT (either ASA or clopidogrel) is continued until
5 months postrandomization, andOAC is prescribed until at least 11 months postrandomization. In patients randomized to a standard antiplatelet regimen
withoutOAC, aspirin is continueduntil at least 11 months postrandomization. The P2Y12 inhibitor being takenat the timeof randomization is continued for at
least 5 months postrandomizationandup to11 months postrandomization. In patients requiringOAC,aspirin and clopidogrel are continued for at 2 months
after randomization and up to 11 months postrandomization. Thereafter, a single antiplatelet (SAPT; either aspirin or clopidogrel) is continued up to
11 monthspost randomization. OAC is continued until at least 11 months postrandomization.

Figure 1

Abbreviated An!platelet Regimen

INDEX 
PCI

Eligibility a!er
Index procedure
• Pa!ent at HBR
• All lesions 

treated with 
Ul!master® or 

• Ul!master
TANSEI®

• No further PCI 
planned 

TRIAL 
POPULATION

1 month 
DAPT

Standard An!platelet Regimen

Eligibility at 30-day randomiza"on visit
• HBR at baseline or ac!onable non-access site 

related bleeding episode post-PCI
• Free from MI, symptoma!c restenosis, stent 

thrombosis, stroke and any revasculariza!on
• No ac!ve bleeding requiring medical a"en!on 

(BARC ≥2) on randomiza!on visit 
• Pa!ent is on stable DAPT (OAC) for at least 7 

days before randomiza!on

11-month primary endpoints
1) NET adverse clinical endpoints 

(NACE)
2) Major adverse cardiac and 

cerebral events (MACCE)
3) Major or clinically relevant non-

major bleeding (MCB)

R

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Months a$er Randomiza!on

Standard of Care

Standard of Care

Study design and key features. Patient selection starts immediately after index PCI, and patients can be consented at any time between the index
PCI and the 1-month randomization visit. After index PCI, DAPT is mandatory for 1 month. During the randomization visit, eligibility is reassessed,
and if met, the patient is randomized to an abbreviated or a standard antiplatelet regimen.

100 Frigoli et al
American Heart Journal

March 2019

Mean age ~ 76 years;  ~ 36% OAC ; ~ 35% Tn (+) ACS
Frigoli et al. AHJ2019

n = 4579

MASTER DAPT Trial
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All patient received biodegradable SES

Ischemic event rates lower than expected

Monotherapy mixture of P2Y12i (predominant clopidogrel) and Aspirin

MACCE BLEEDING

Valgimigli et al. NEJM 2021

MASTER DAPT Trial - Results



Duration of DAPT in Patients With SIHD Treated With PCI

COR LOE Recommendations

IIb C-LD

In patients with SIHD treated with DAPT after DES implantation who develop a 
high risk of bleeding (e.g., treatment with oral anticoagulant therapy), are at high 
risk of severe bleeding complication (e.g., major intracranial surgery), or develop 
significant overt bleeding, discontinuation of P2Y12 inhibitor therapy after 3 
months may be reasonable.

Duration of DAPT in Patients With ACS Treated With PCI
COR LOE Recommendations

IIb C-LD

In patients with ACS treated with DAPT after DES implantation who develop a high risk 
of bleeding (e.g., treatment with oral anticoagulant therapy), are at high risk of severe 
bleeding complication (e.g., major intracranial surgery), or develop significant overt 
bleeding, discontinuation of P2Y12 inhibitor therapy after 6 months may be reasonable.

ACC/ACHA 2016 DAPT Guideline Update

Levine et al., JACC 2016
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Aspirin Free Strategies

In the presence of strong P2Y12 inhibitor blockade, acetylsalicylic acid 
provides little additional inhibition of platelet aggregation

Capodanno et al, Nature Reviews 2018; Baber et al., JACC 2020

In vitro platelet aggregation 
Ex-vivo thrombus formation: 
TWILIGHT Platelet Substudy



Aspirin Withdrawal in ACS
Trial P2Y12 Sample size Timing of ASA 

withdrawal Design Major 
Bleeding (n) MACE (n)

GLOBAL LEADERS (ACS) Ticagrelor 7487 1 month Superiority 82 161

TWILIGHT ACS Ticagrelor 4614 3 months Superiority 65 198

TICO Ticagrelor 3056 3 months Superiority 86 70

STOPDAPT-2 ACS Clopidogrel 4169 1-2 months Non-inferiority 38 94

SMART CHOICE – ACS Clop > 
Pras/Tica 1741 3 months Non-inferiority 42 49

MASTER DAPT (ACS) Clop > Tica 1760 1 month Non-inferiority/
Superiority (MB) 53 144

Tomaniak et al. 2019; Kim et al. 2020; Hahn et al. 2019; Baber et al. 2020; Watanabe et al. 2022; Smits et al. 2022

Accumulated Evidence Base

Randomized Patients ~ 23,000

Major Bleeding Events – 368
 

Ischemic Events - 716



Valgimigli et al. 2021



Aspirin Withdrawal: Guidelines

• ESC Myocardial Revasc (2018)
 P2Y12i monotherapy after 6 months DAPT (IIa)

• ESC NSTE-ACS (2020)
 P2Y12i monotherapy after 3-6 months DAPT (IIa)

• ACC/AHA Revasc (2021)
 P2Y12i monotherapy after 1-3 months DAPT (IIa)

Neumann et al. 2018; Collet et al. 2020; Lawton et al. 2021



De-escalation

• Switch from tica/pras to clopidogrel
• Guided (genotype or platelet function testing)
• Unguided

• Transition to lower dose of tica/pras
• Tica 90 - > 60
• Pras 10 -> 5

• DAPT is maintained at lower bleeding risk

Neumann et al. 2018; Collet et al. 2020; Lawton et al. 2021



De-escalation Evidence Base
Trial P2Y12 

Sample 
size Strategy Design Major 

Bleeding (n) MACE (n)

BLESS Prasugrel 193 Switch from full to ½ dose Superiority 4 3

HOST-REDUCE 
POLYTECH ACS Prasugrel 2338 Switch from full to ½ dose Non-inferiority 37 17

HOPE-TAILOR Tica/Pras 120 Switch from full to ½ dose N/A 0 2

ANTARCTIC Prasugrel 877 Guided (pras - > clop) Superiority 84 70

TROPICAL-ACS Prasugrel 2610 Guided (pras - > clop) Non-inferiority 74 37

POPular Genetics Pras/Tica 2488 Guided (pras/tica - > clop) Non-inferiority 60 75

TOPIC Pras/Tica 646 Unguided  (pras/tica - > clop) Superiority 5 67

TALOS-AMI Tica 2697 Unguided (tica -> clop) Non-inferiority 43 65

A-MATCH Prasugrel 255 ½ dose or guided N/A 2 5

Carrabba et al. 2016; Kim et al. 2020; Kim et al. 2021; Cuisset et al. 2017; Claassens et al., 2019; Sibbing et al. 2017; Cayla et al., 2016; Jin et al. 2021; Jeong et al., 2021   

Accumulated Evidence Base

Randomized Patients ~ 12,000

Major Bleeding Events – 309

Ischemic Events – 341



Laudani et al., 2022

Meta-analysis; 5 RCT; 10,779 patients
De-escalation (guided; unguided; lower dose) versus standard DAPT

De-escalation reduced bleeding and MACE
Results consistent guided/unguided approaches

Clinically relevant bleeding MACE

De-escalation: Results



De-Escalation: Guidelines

• ESC Myocardial Revasc (2018)
 Guided (IIb)

• ESC NSTE-ACS (2020)
 Guided or unguided (IIb)

• ACC/AHA Revasc (2021)
 Not mentioned

Neumann et al. 2018; Collet et al. 2020; Lawton et al. 2021



 Cypher/TAXUS Stent® 
Launch

2003-2004

• Defined the optimal approach  
to lower early  post-PCI 
thrombosis

• Recognized late ST
• Identified risk factors for ST, 

particularly DAPT cessation

• Recognized importance 
of Bleeding

• Variability in Risk/Impact 
of bleeding

BARC 2011

Era of Thrombosis Bleeding Awareness

STARS
1998 ESC Firestorm

ARC paper – 2006/2007

• Safer Stent Platforms
• More nuanced understanding 

of DAPT cessation
• Experimental approaches 

(shorter durations; 
withdrawal)

6-mo post DES, 
3- mo in high 
bleeding risk

ESC; ACC/AHA
Updated Guidelines 

2014 and 2016

Equipoise

DAPT: Evolution over time

Long Term 
Secondary 
Prevention



PEGASUS (Prior MI)
Stable pts with history of MI 1-3 yrs prior

+ ³1 additional atherothrombosis risk factor*N = 21,162

Ticagrelor
90 mg bid Placebo

RANDOMIZED
DOUBLE BLIND

Follow-up Visits
Q4 mos for 1st yr, then Q6 mos

Planned treatment with ASA 75 – 150 mg &
Standard background care

* Age >65 yrs, diabetes, 2nd prior MI, multivessel CAD,  or 
chronic non-end stage renal dysfunction

Minimum 1 year follow-up
Event-driven trial

Ticagrelor
60 mg bid

Bonaca et al., AHJ 2014



PEGASUS (Prior MI)

Bonaca et al., NEJM 2015

Major bleeding increase by 
absolute ~ 1.3% 

No significant difference in fatal 
bleeding or ICH

FDA label for ticagrelor 
expanded for use in patients 
with prior MI at 60 mg twice 
daily dose in 2015



THEMIS (Diabetes Mellitus)
• Study population: Stable CAD (~ 60% prior PCI) and DM. Prior MI excluded

• n = 19,220

• Ticagrelor plus ASA vs. ASA alone

• Primary efficacy EP: CV death, MI , stroke

• Primary safety EP: Major Bleeding

• Median f/u 40 months
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Number at risk
Ticagrelor 5558 5433 5339 5240 5153 5037 3484 2124 981 100
Placebo 5596 5480 5390 5274 5166 5060 3470 2128 993 102

HR 0.85 (95% CI 0.75, 0.95) 
p=0.0052
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0

Ticagrelor

Placebo

36 42 48

Number at risk
Ticagrelor 4061 3978 3881 3813 3728 3620 2471 1527 696 68
Placebo 4005 3932 3859 3799 3737 3628 2455 1549 690 70

Months from Randomization

HR 1.06 (95% CI 0.93, 1.21)
p=0.3852

Net Clinical Benefit
All cause death, MI, stroke, fatal bleed, or ICH (ITT)*

History of PCI                                    No history of PCIInteraction p=0.012

KM at 
36 months

KM at 
36 months

*Prespecified definition of net clinical benefit. 
CI=confidence interval; HR=hazard ratio; ICH=intracranial hemorrhage; ITT=intention to treat; MI=myocardial infarction; PCI=percutaneous coronary intervention

HR 0.85
(95% CI 0.75, 0.95)
p=0.005

HR 1.06
(95% CI 0.93, 1.21)
p=0.39

Placebo

Placebo

Ticagrelor

Ticagrelor

8.2%

9.7%

9.1%

9.9%

Bhatt DL, Steg PG, et al. Lancet 2019 http://dx.doi.org/10.1016/ S0140-6736(19)31887-2. 



COMPASS (Dual Pathway Inhibition)



COMPASS (Dual Pathway Inhibition)

n engl j med 377;14 nejm.org October 5, 20171326

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

in Subjects with Acute Coronary Syndrome 2–
Thrombolysis in Myocardial Infarction 51 (ATLAS 
ACS 2–TIMI 51) trial. This trial tested rivaroxaban 
on a background of single or dual antiplatelet 
therapy in patients with a recent acute coronary 
syndrome. Rivaroxaban at a dose of 2.5 mg twice 
daily or 5 mg twice daily resulted in a lower rate 
of major adverse cardiovascular events than pla-
cebo, and the dose of 2.5 mg twice daily resulted 
in lower mortality,8 findings consistent with the 
COMPASS results. The mean duration of rivar-
oxaban treatment in the ATLAS ACS 2–TIMI 51 
trial was 13.3 months, whereas persons enrolled 
in the COMPASS trial who had a history of myo-
cardial infarction were enrolled a mean of 7.1 years 
after the acute event and continued to receive 
treatment for a mean of 23 months.

The definition of major bleeding in the 
COMPASS trial was based on the ISTH defini-
tion, which includes fatal bleeding, symptomatic 
bleeding into a critical area or organ, bleeding 

causing a decrease in the hemoglobin level of 2 g 
or more per deciliter, or bleeding that led to 
transfusion of 2 or more units of whole blood or 
red cells. However, the definition used in the 
COMPASS trial, which had been adopted in re-
sponse to a request from regulators, differed from 
the ISTH definition in that it did not take into 
account whether bleeding was associated with a 
decrease in the hemoglobin level or with blood 
transfusion, and it included any bleeding that 
led to hospitalization with or without an over-
night stay, thus including events that would not be 
considered major bleeding in other trials. Although 
there was also a significant increase in the rate 
of major bleeding with rivaroxaban with the use 
of the ISTH scale, there were approximately one 
third fewer major bleeding events with this defi-
nition than with the use of the modified ISTH 
definition. Our definition of net clinical benefit 
balanced the lower risk of cardiovascular death, 
stroke, or myocardial infarction against the most 

Figure 1. Cumulative Incidence of the Primary Efficacy Outcome among Participants Receiving Rivaroxaban  
plus Aspirin, Rivaroxaban Alone, or Aspirin Alone.

Participants in the rivaroxaban-plus-aspirin group received 2.5 mg of rivaroxaban twice daily and 100 mg of aspirin 
once daily. Participants in the rivaroxaban-alone group received 5 mg of rivaroxaban twice daily and an aspirin-matched 
placebo once daily. Participants in the aspirin-alone group received 100 mg of aspirin once daily and a rivaroxaban-
matched placebo twice daily. The inset shows the same data on an expanded y axis.
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Rivaroxaban+aspirin vs. aspirin alone
Hazard ratio, 0.76 (95% CI, 0.66–0.86)
P<0.001

Rivaroxaban alone vs. aspirin alone
Hazard ratio, 0.90 (95% CI, 0.79–1.03)
P=0.12

The New England Journal of Medicine 
Downloaded from nejm.org on March 13, 2022. For personal use only. No other uses without permission. 

 Copyright © 2017 Massachusetts Medical Society. All rights reserved. 

Major bleeding increase by 
absolute ~ 70% 

No significant difference in fatal 
bleeding or ICH

Reduction in all-cause mortality 
with riva + aspirin

Trial terminated early due to 
efficacy

Eikelboom et al., NEJM 2017



Aspirin versus P2Y12 inhibitor monotherapy?

Patient-level meta-analysis

7 trials; 24,325 patients

Majority received clopidogrel (62%)

Less MI, hemorrhagic stroke and GI 
bleeding with PY12i monotherapy

“…P2Y12 inhibitor monotherapy might 
be preferred over aspirin monotherapy 
for long-term secondary prevention in 

patients with established CAD.”

Gragnano et al., JACC 2023
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indication (prasugrel stopped >_7 days before; clopidogrel >_5 days
before; ticagrelor >_3 days before; and rivaroxaban, apixaban, edoxa-
ban, and dabigatran 1!2 days before depending on dose and renal
function). Reloading of aspirin after CABG surgery may improve graft
patency.302 The role of DAPT or dual therapy with aspirin and rivar-
oxaban after CABG surgery is uncertain as large prospective studies
are lacking. However, RCT results have suggested higher graft
patency rates with DAPT compared with aspirin
monotherapy.284,303,304

3.3.2.6 Non-cardiac surgery and antithrombotic therapy
Non-cardiac surgery is associated with an increased risk of MI.
Following PCI, whenever possible, it is recommended to postpone
elective surgery until the recommended course of DAPT has been

completed. Usually, this will mean delaying surgery until 6 months
after PCI, but surgery between 3!6 months may be considered by
a multidisciplinary team, including an interventional cardiologist, if
clinically indicated. In most types of surgery, aspirin should be con-
tinued as the benefit outweighs the bleeding risk, but this may not
be appropriate for procedures associated with extremely high
bleeding risk (intracranial procedures, transurethral prostatectomy,
intraocular procedures, etc.).284 The COMPASS study included
CCS patients with a history of peripheral revascularization proce-
dures, and demonstrated benefits of aspirin and rivaroxaban 2.5 mg
b.i.d. compared with aspirin alone, including reductions in major
adverse limb events and mortality, suggesting the need to risk-
stratify patients after non-cardiac vascular surgery for atheroscler-
otic disease.305,306

Recommendations for event prevention I

Recommendations Classa Levelb

Antithrombotic therapy in patients with CCS and in sinus rhythm

Aspirin 75!100 mg daily is recommended in patients with a previous MI or revascularization.270 I A

Clopidogrel 75 mg daily is recommended as an alternative to aspirin in patients with aspirin intolerance.273 I B

Clopidogrel 75 mg daily may be considered in preference to aspirin in symptomatic or asymptomatic patients, with either

PAD or a history of ischaemic stroke or transient ischaemic attack.273 IIb B

Aspirin 75!100 mg daily may be considered in patients without a history of MI or revascularization, but with definitive evi-

dence of CAD on imaging.
IIb C

Adding a second antithrombotic drug to aspirin for long-term secondary prevention should be considered in patients with

a high risk of ischaemic eventsc and without high bleeding riskd (see Table 9 for options).289,296,297,307 IIa A

Adding a second antithrombotic drug to aspirin for long-term secondary prevention may be considered in patients with at

least a moderately increased risk of ischaemic eventse and without high bleeding riskd (see Table 9 for

options).289,296,297,307

IIb A

Antithrombotic therapy post-PCI in patients with CCS and in sinus rhythm

Aspirin 75!100 mg daily is recommended following stenting.284 I A

Clopidogrel 75 mg daily following appropriate loading (e.g. 600 mg or >5 days of maintenance therapy) is recommended,

in addition to aspirin, for 6 months following coronary stenting, irrespective of stent type, unless a shorter duration (1!3

months) is indicated due to risk or the occurrence of life-threatening bleeding.284

I A

Clopidogrel 75 mg daily following appropriate loading (e.g. 600 mg or >5 days of maintenance therapy) should be consid-

ered for 3 months in patients with a higher risk of life-threatening bleeding.284 IIa A

Clopidogrel 75 mg daily following appropriate loading (e.g. 600 mg or >5 days of maintenance therapy) may be considered

for 1 month in patients with very high risk of life-threatening bleeding.284 IIb C

Prasugrel or ticagrelor may be considered, at least as initial therapy, in specific high-risk situations of elective stenting (e.g.

suboptimal stent deployment or other procedural characteristics associated with high risk of stent thrombosis, complex

left main stem, or multivessel stenting) or if DAPT cannot be used because of aspirin intolerance.

IIb C

Antithrombotic therapy in patients with CCS and AF

When oral anticoagulation is initiated in a patient with AF who is eligible for a NOAC,f a NOAC is recommended in pref-

erence to a VKA.299!301,308!311 I A

Long-term OAC therapy (NOAC or VKA with time in therapeutic range >70%) is recommended in patients with AF and

a CHA2DS2-VASc scoreg >_2 in males and >_3 in females.299 I A

Continued
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.3.3.3 Statins and other lipid-lowering drugs

Dyslipidaemia should be managed according to lipid guidelines with
pharmacological and lifestyle intervention.315 Patients with estab-
lished CAD are regarded as being at very high risk for cardiovascular
events and statin treatment must be considered, irrespective of LDL-
C levels. The goal of treatment is to lower LDL-C by at least 50%
from baseline and to <1.4 mmol/L (<55 mg/dL) although a lower tar-
get LDL-C of <1.0 mmol/L (<40 mg/dL) may be considered in
patients who have experience a second vascular event within 2 years,
not necessarily of the same type as the first event, whilst taking maxi-
mally tolerated statin-based therapy. When this level cannot be
achieved, the addition of ezetimibe has been demonstrated to
decrease cholesterol and cardiovascular events in post-ACS patients,
and in those with diabetes,316 with no further effect on mortality.317

In addition to exercise, diet, and weight control, which should be rec-
ommended to all patients, dietary supplements including phytosterols
may lower LDL-C to a lesser extent, but have not been shown to
improve clinical outcomes.318 These are also used in patients with
intolerance to statins who constitute a group at higher risk for cardio-
vascular events.319 Trials published since 2015 have demonstrated
that proprotein convertase subtilisin-kexin type 9 (PCSK9) inhibitors
(evolocumab320 and alirocumab321!323) are very effective at reducing
cholesterol, lowering LDL-C in a stable fashion to <_1.3 mmol/L (50
mg/dL). In outcomes trials, these agents have demonstrated a reduc-
tion of cardiovascular and mainly ischaemic events, with little or no
impact on mortality.324 Very low levels of cholesterol are well toler-
ated and associated with fewer events,325 but the high cost of PCSK9
inhibitors, unaffordable for many health systems,326 and their
unknown long-term safety have limited their use to date. Low-
density lipoprotein apheresis and new therapies such as mipomersen
and lomitapide need further research.

For patients undergoing PCI, high-dose atorvastatin has been
shown to reduce the frequency of peri-procedural events in both
statin-naı̈ve patients and patients receiving chronic statin
therapy.327

3.3.4 Reninangiotensinaldosterone system blockers

ACE inhibitors can reduce mortality, MI, stroke, and HF among patients
with LV dysfunction,328!330 previous vascular disease,331!333 and high-
risk diabetes.334 It is recommended that ACE inhibitors [or angiotensin
receptor blockers (ARBs) in cases of intolerance] be considered for the
treatment of patients with CCS with coexisting hypertension, LVEF
<_40%, diabetes, or CKD, unless contraindicated (e.g. severe renal
impairment, hyperkalaemia, etc.). However, not all trials have demon-
strated that ACE inhibitors reduce all-cause death, cardiovascular death,
non-fatal MI, stroke, or HF in patients with atherosclerosis and without
impaired LV function.331,332,335 A meta-analysis, including 24 trials and
61 961 patients, documented that, in CCS patients without HF,
renin-angiotensin system (RAS) inhibitors reduced cardiovascular
events and death only when compared with placebo, but not when
compared with active controls.336 Hence, ACE inhibitor therapy in
CCS patients without HF or high cardiovascular risk is not generally rec-
ommended, unless required to meet BP targets.

Neprilysin is an endogenous enzyme that degrades vasoactive pepti-
des such as bradykinin and natriuretic peptides. Pharmacological inhibi-
tion of neprilysin raises the levels of these peptides, enhancing diuresis,
natriuresis, myocardial relaxation, and antiremodelling, and reducing
renin and aldosterone secretion. The first in class is LCZ696, which
combines valsartan and sacubitril (neprilysin inhibitor) in a single pill. In
patients with HF (LVEF <_35%) who remain symptomatic despite opti-
mal treatment with an ACE inhibitor, a beta-blocker, and a mineralo-
corticoid receptor antagonist (MRA), sacubitril/valsartan is
recommended as a replacement for an ACE inhibitor to further reduce
the risk of HF hospitalization and death in ambulatory patients.337

Aldosterone blockade with spironolactone or eplerenone is rec-
ommended for use in post-MI patients who are already receiving
therapeutic doses of an ACE inhibitor and a beta-blocker, have an
LVEF <_35%, and have either diabetes or HF.338,339 Caution should be
exercised when MRAs are used in patients with impaired renal func-
tion [estimated GFR (eGFR) <45 mL/min/1.73 m2] and in those with
serum potassium levels >_5.0 mmol/L.340

Table 9 Treatment options for dual antithrombotic therapy in combination with aspirin 75 2 100 mg daily in patients
who have a higha or moderateb risk of ischaemic events, and do not have a high bleeding riskc

Drug option Dose Indication Additional cautions References

Clopidogrel 75 mg o.d. Post-MI in patients who have tolerated DAPT for 1 year 289,290

Prasugrel 10 mg o.d or 5 mg o.d.; if body

weight <60 kg or age >75 years

Post-PCI for MI in patients who have tolerated

DAPT for 1 year

Age >75 years 289,290,313

Rivaroxaban 2.5 mg b.i.d. Post-MI >1 year or multivessel CAD Creatinine clearance

15 - 29 mL/min

297

Ticagrelor 60 mg b.i.d. Post-MI in patients who have tolerated DAPT for 1 year 291!293,307,314

Treatment options are presented in alphabetical order.
b.i.d. = bis in die (twice a day); CAD = coronary artery disease; CKD = chronic kidney disease; DAPT = dual antiplatelet therapy; eGFR = estimated glomerular filtration rate;
HF = heart failure; MI = myocardial infarction; o.d. = omni die (once a day); PAD = peripheral artery disease; PCI = percutaneous coronary intervention.
aHigh risk of ischaemic events is defined as diffuse multivessel CAD with at least one of the following: diabetes mellitus requiring medication, recurrent MI, PAD, or CKD with
eGFR 15 - 59 mL/min/1.73 m2.
bModerately increased risk of ischaemic events is defined as at least one of the following: multivessel/diffuse CAD, diabetes mellitus requiring medication, recurrent MI, PAD,
HF, or CKD with eGFR 15 - 59 mL/min/1.73 m2.
cHigh bleeding risk is defined as history of intracerebral haemorrhage or ischaemic stroke, history of other intracranial pathology, recent gastrointestinal bleeding or anaemia
due to possible gastrointestinal blood loss, other gastrointestinal pathology associated with increased bleeding risk, liver failure, bleeding diathesis or coagulopathy, extreme old
age or frailty, or renal failure requiring dialysis or with eGFR <15 mL/min/1.73 m2.
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High ischemic risk: MV CAD plus DM requiring medication; recurrent MI; PAD; CKD



Case Resolution

Underwent cutting balloon angioplasty and 
DES x 1

Discharged on aspirin + clopidogrel

After 30 days switch to clopidogrel 
monotherapy

Pre

Post



Conclusions
• A short course of DAPT is necessary to prevent near-term atherothrombotic events

• Major bleeding is common and associates with a comparable mortality risk to that of 
myocardial infarction

• “True” HBR patients may be treated with a 4-week course of DAPT followed by single 
antiplatelet therapy (aspirin or clopidogrel)

• Aspirin withdrawal followed by P2Y12 inhibitor monotherapy or de-escalation has 
emerged as an alternative to DAPT in the setting of ACS

• Long-term secondary prevention with DAPT or aspirin + low-dose DOAC provides a net 
clinical benefit in appropriate patients
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THANK YOU!!


