• 66 year old man, 78 kg
• NSTEMI 1 year ago
- 80% proximal LAD, multiple 30-40% proximal and mid Circumflex, 30-50% proximal,
mid, and distal RCA stenoses; preserved LV function
- 2nd generation DES placed in the proximal LAD
- Discharged on ASA and ticagrelor 90 mg BID
• Diabetes mellitus (Type 2)
- On metformin 1 g BID, empagliflozin 10 mg daily → A1C 6.9%
• Dyslipidemia
- On atorvastatin 80 mg/day and ezetimibe 10 mg/day → LDL-C 1.6 mmol/L
• Moderate renal dysfunction
- Creatinine 150 µmol/L; eGFR 47 ml/min/1.73m2 (by Cockcroft-Gault),43 ml/min/1.73m2
(by MDRD)
- Ramipril 2.5 mg daily at discharge titrated up by family MD to 5 mg/day (for vascular
protection)

Would you recommend extending DAPT >1 year post-MI?
a) Yes
b) No

The case is one of a high risk non-ST-segment elevation myocardial infarction (NSTEMI) patient
who had 2nd generation drug eluting stents (DES) in the proximal left anterior descending (LAD)
artery and mid-right coronary artery (RCA) and received dual antiplatelet therapy (DAPT) with
acetylsalicylic acid (ASA; Aspirin® 81 mg PO daily) and the P2Y12 receptor inhibitor ticagrelor (90
mg PO twice daily). In addition, the patient has type 2 diabetes mellitus (A1C <7%), dyslipidemia
(LDL-C <1.8 mmol/L), and moderate renal dysfunction (eGFR <60 ml/min/1.73 m2). The question is
raised as to whether you would recommend extending DAPT now that the patient has completed 1
year of treatment as per the recommendations from the Canadian Cardiovascular Society
(CCS)/Canadian Association of Interventional Cardiologists (CAIC) 2018 Guidelines.

Previous Myocardial Infarction

Mean duration 27 months
~ 36 (5) fewer
MIs/Strokes/Vascular Deaths
per 1000 patients
(~16 per 1000 per year)
~ 3 excess major extracranial
bleeds per 1000 patients
(~1 per 1000 per year)

Antithrombotic Trialists’ Collaboration BMJ 2002;324:71-86

The data supporting antiplatelet therapy (mainly ASA) for secondary prevention in
patients with prior MI comes from many randomized clinical trials (RCTs) and is
summarized by the Antithrombotic Trialists’ Collaboration. While the benefit of
antiplatelet therapy (vs. placebo/control) is evident, and far outweighs the main
adverse effect of major bleeding, it is interesting to note that the mean duration of
treatment in the RCTs was only 27 months. Based on this data, patients with prior
MI are typically continued indefinitely on ASA.

ACS patients undergoing PCI

Moderate-to-high risk ACS patients (except those receiving fibrinolysis)
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The primary efficacy (time to first cardiovascular [CV] death, myocardial infarction
[MI], or stroke) and safety (Major Bleeding) outcomes in the TRITON TIMI-38
(left panel) and PLATO (right panel) trials are presented. In the broad spectrum of
ACS patients in the two trials, the more potent P2Y12 receptor inhibitors prasugrel
and ticagrelor, respectively, were significantly more effective than clopidogrel.
While these results came at a “cost” of increased major bleeding, this is offset by
the reduction in ischemic events and, in the case of ticagrelor vs. clopidogrel in the
PLATO trial, all-cause mortality at 1 year was significantly lower. While these trials
clearly support the use of DAPT, they arbitrarily discontinued study therapy at
approximately 15 (TRITON TIMI-38) and 12 (PLATO) months, respectively,
raising the question of how long DAPT should be continued beyond 1 year.

Primary Efficacy Outcome:
Time to MI, Stroke, or Cardiovascular Death
Qualifying CAD, CVD or PAD (n=9,478)
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The Clopidogrel for High Atherothrombotic Risk and Ischemic Stabilization,
Management and Avoidance (CHARISMA) trial compared DAPT with clopidogrel
vs. placebo (all patients received ASA) in patients with coronary artery disease
(CAD), cerebrovascular disease (CVD), peripheral artery disease (PAD), or those
without—but at high risk for--cardiovascular disease. In the overall trial population
(left panel), there was a small (7.1%) but not statistically significant reduction in the
primary efficacy outcome (time to MI, stroke, or cardiovascular death) with
clopidogrel. Thus, routine use of DAPT instead of ASA alone in patients with, or at
high risk for, atherosclerotic cardiovascular disease could not be recommended
based on the CHARISMA trial findings. However, amongst the subgroup of patients
with established CAD, CVD, or PAD, there was statistically significant 17.1%
relative risk reduction in the primary endpoint. This was counterbalanced by a
significantly increased risk of moderate bleeding (including the requirement for
blood transfusion). These post hoc subgroup analyses from CHARISMA raised the
hypothesis that there may indeed be a role for DAPT in high risk patients.
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The Dual Antiplatelet Therapy (DAPT) trial evaluated the role of extended DAPT
beyond 1 year in patients who had undergone previous PCI (including 43% with
ACS), were free from ischemic or bleeding events, and were adherent to ASA and
thienopyridine (clopidogrel or prasugrel) in the previous 12 months. The coprimary endpoints of Stent Thrombosis (ST) and Major Adverse CV and
Cerebrovascular Events (MACCE) were significantly lower in those who continued
thienopyride vs. placebo (all patients received ASA) for the next 18 months.The
greatest benefit in ST and MACCE was seen in patients who had received 1st (vs.
2nd) generation DES. MI rates were also significantly lower with extended DAPT,
and 55% of this benefit was unrelated to ST. All-cause mortality was numerically
higher with extended DAPT, driven mainly by an absolute 0.5% increase in noncardiovascular-related deaths that may have been due, in part, to the play of chance
(a greater number of patients with cancer were randomized to the extended
thienopyridine vs. placebo group).

Primary Safety Endpoint
GUSTO Moderate or
Severe bleeding
12-30 Months

Mauri et al for the DAPT Study Investigators N Engl J Med 2014;371:2155-66

There was a small absolute (0.9%) but statistically significant increase in the risk of
the primary safety endpoint of moderate or severe GUSTO bleeding with extended
thienopyridine vs. placebo (all patients received ASA).

Primary Endpoint

Stable pts ≥50 yrs with MI 1-3 yrs prior
+ tolerating ASA 75-150 mg/d
+ ≥1 additional atherothrombosis risk factor
(age ≥65 yrs, diabetes, 2nd prior MI >1 yr
ago, multivessel CAD, CrCl <60 ml/min)

Bonaca et al N Engl J Med 2015;372:1791-800

The Prevention of Cardiovascular Events in Patients With Prior Heart Attack Using
Ticagrelor Compared to Placebo on a Background of Aspirin–Thrombolysis in
Myocardial Infarction 54 (PEGASUS-TIMI 54) trial evaluated the role of DAPT
(vs. ASA alone) in patients ≥50 years with MI 1-3 years prior who had ≥1 additional
atherothrombosis risk factor (age ≥65 years, diabetes, a 2nd prior MI >1 year ago,
multivessel CAD, CrCl <60 ml/min). Ticagrelor (either 90 mg or 60 mg PO twice
daily) was superior to placebo over a median of 33 months in reducing the primary
endpoint (CV death, MI, or stroke).

Components of Primary Endpoint

All-cause Death:
Placebo 5.2% vs. T 60 4.7% vs. T 90 5.2%
p=NS
Bonaca et al N Engl J Med 2015;372:1791-800

The risk for the composite primary outcome (CV death, MI, or stroke) and the
individual components were all numerically (and some statistically significantly)
lower in the ticagrelor treated patients. All-cause mortality rates were similar in the
3 treatment groups.

Primary Endpoint: On-Treatment Analysis

Bonaca et al Circulation 2015;Abstract and JAMA Cardiol 2016;1:425-32

In an on-treatment analysis, even all-cause mortality was significantly lower in the
ticagrelor 60 mg PO twice daily group.

Bleeding

Bonaca et al N Engl J Med 2015;372:1791-800

Bleeding rates (TIMI Major and Minor) were significantly higher in either of the
two ticagrelor groups vs. placebo. However, fatal or intracranial hemorrhage (ICH)
rates were low and similar among the ticagrelor and placebo treated patients.

Events Prevented and Caused
Events Prevented and Caused for 1000 Patients
Initiated on Ticagrelor 60 mg BID and Followed for 3 Years

Bonaca et al J Am Coll Cardiol 2017;70:1368-75

To put the ischemic and bleeding events into context, the PEGASUS TIMI-54
investigators estimated the number prevented and cause per 1000 patients treated
for 3 years with ticagrelor 60 mg PO twice daily (vs. placebo, i.e., ASA alone).

Primary Endpoint: CV Death/MI/Stroke
Patients Withdrawn from ADP Receptor Inhibition
≤30 Days from Randomization by Treatment

Bonaca et al Eur Heart J 2016;37:1133-42

Sugroup analysis of PEGASUS TIMI-54 suggests that patients recently (≤30 days)
having their post-MI DAPT discontinued before randomization to
extended/continued ADP receptor inhibition (with ticagrelor) vs. placebo (ASA
alone) were at increased risk for the primary endpoint and derived an important
benefit from ticagrelor. The greatest benefit of ticagrelor vs. placebo was observed
in patients who had recently been withdrawn from their P2Y12 receptor inhibitor.
The potential clinical implications of these findings are that moderate-to-high risk
post-MI patients (like the patient case) who have received 1 years’ worth of DAPT
should be considered for extension of DAPT and may derive a greater benefit
compared to those who are only on ASA and have stopped their DAPT already (e.g.,
patient who had an MI 2-3 years ago).

Primary Endpoint: CV Death/MI/Stroke

27% RRR

14% RRR

∅ RRR
P-interaction 0.0097

Greater benefit in continuation of ADPri therapy without interruption after MI
vs. re-initiating in patients who have remained stable for an extended period
Bonaca et al Eur Heart J 2016;37:1133-42

Sugroup analysis of PEGASUS TIMI-54 suggests that patients recently (≤30 days)
having their post-MI DAPT discontinued before randomization to
extended/continued ADP receptor inhibition (with ticagrelor) vs. placebo (ASA
alone) were at increased risk for the primary endpoint and derived an important
benefit from ticagrelor. The greatest benefit of ticagrelor vs. placebo was observed
in patients who had recently been withdrawn from their P2Y12 receptor inhibitor.
The potential clinical implications of these findings are that moderate-to-high risk
post-MI patients (like the patient case) who have received 1 years’ worth of DAPT
should be considered for extension of DAPT and may derive a greater benefit
compared to those who are only on ASA and have stopped their DAPT already (e.g.,
patient who had an MI 2-3 years ago).

Efficacy and Safety of Ticagrelor:
European Label Subgroup*
PEGASUS-TIMI 54 randomized 21,162 patients →10,779 patients were ≤2 years from
qualifying MI or ≤1 year from prior ADP receptor inhibitor treatment*
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HR 0.80 (0.67-0.96); p=0.018

4

2

0
Number at risk (EU*):
Placebo
Ticagrelor 60 mg BID

0

180

5391
5388

5246
5280

360

540
720
Days from Randomization
5138
4914
4380
5187
4999
4436

900

1080

3177
3253

1485
1507

Dellborg et al Eur Heart J 2017;Abstract P3670

Another post hoc subgroup analysis of PEGASUS TIMI-54 was restricted to the
>10,000 patients who were ≤2 years of their most recent MI and/or ≤1 year of
receiving prior ADP receptor inhibitor treatment (the current European regulatory
agency label/indication). The primary endpoint (CV death, MI, or stroke), CV
death, and all-cause death were all statistically significantly lower with ticagrelor 60
mg PO twice daily vs. placebo (all patients received ASA).

Summary of PEGASUS Trial and Subgroup Primary
Efficacy Analyses with Ticagrelor 60 mg BID*
Ticagrelor* vs. Placebo

1 Bonaca

et al N Engl J Med 2015;372:1791-800; 2 Bonaca et al Eur Heart J 2016;37:1133-42;
et al Eur Heart J 2017;Abstract P3670

3 Dellborg

A summary of the treatment effect of ticagrelor 60 mg PO twice daily from the
overall PEGASUS TIMI-54 intention-to-treat, and several post hoc, subgroup
analyses are listed, identifying some of the subgroups of post-MI patients who may
derive the greatest absolute benefit and have the lowest number needed to treat
(NNT) over 3 years.

PEGASUS* in Context:
Statin, ACE Inhibition, Anticoagulation
Statin
(Lipid-lowering by
1 mmol/L)1,2

Ramipril (ACE
Inhibition;
HOPE)3

Rivaroxaban 2.5
mg BID + ASA
(COMPASS)4

Ticagrelor 60 mg
BID + ASA
(PEGASUS)5*

MACE

21%

22%

24%

25%

Death

9%

16%

18%

20%

Stroke

15%

32%

42%

36%

MI

24%

20%

14%

22%

1CTT Collaboration Lancet 2015;385:1397-1405; 2Collins et al Lancet 2016;388:2532-36; 3HOPE Investigators N Engl J Med 2000;342:145-53; 4Eikelboom et al N Engl J Med
2017;377:1319-30; 5 Bonaca et al Eur Heart J 2016;37:1133-42 * Post-hoc subgroup analyses vs. placebo (n=6258); patients randomized to ticagrelor 60 mg BID (n=6258) ≤30
days from prior ADP receptor inhibitor treatment

The relative reductions in MACE, death, stroke, and MI for several secondary
prevention therapies are listed, including statin and ACE inhibition use, and
antithrombotic therapy options like rivaroxaban 2.5 mg PO twice daily plus ASA vs.
ASA alone (COMPASS trial) and a post hoc subgroup of ticagrelor 60 mg PO twice
daily plus ASA vs. ASA alone in patients who were randomized ≤30 days of
receiving ADP receptor inhibitor treatment (PEGASUS TIMI-54 trial). While direct
comparisons between these different treatments in different trial populations can’t
be made, it is noteworthy that all offer potentially important reductions in ischemic
endpoints and mortality.

Consistency of Benefit
With vs. Without Diabetes

With vs. Without PAD

Ticagrelor
in DM
n=6,806
(32%)

CV Death: 3.9% vs. 5%
p=0.05

requiring
pharmacological
therapy (n=5,960)
ARR 1.9%
3-yr NNT=53

n=1,143 (5%)
* Ticagrelor 60 mg BID

All-Cause Death: 8.2%* vs. 14%
p=0.007

n=14,355
n=20,017

Bhatt et al J Am Coll Cardiol 2016;67:2732-40

Bonaca et al J Am Coll Cardiol 2016;67:2719-28

Subgroup analyses of the PEGASUS TIMI-54 trial demonstrate consistent benefit
of ticagrelor (either the pooled doses or ticagrelor 60 mg PO twice daily) vs.
placebo (all patients received ASA), particularly in patients with diabetes, PAD,
renal dysfunction, and multivessel disease (MVD). In addition, the risk and severity
of stroke is reduced in prior MI patients receiving ticagrelor 60 mg PO twice daily
vs. placebo.

Consistency of Benefit
Renal Dysfunction

3-Yr Risk of Stroke

n=4,849 (23%)
n=213
85% ischemic
n=20,898

Reduced severity of
stroke with
Ticagrelor 60 mg BID
(p=0.05)

No increase in ICH
or fatal bleeding

Magnani et al Eur Heart J 2016;37:400-8

Bonaca et al Circulation 2016;in press

Subgroup analyses of the PEGASUS TIMI-54 trial demonstrate consistent benefit
of ticagrelor (either the pooled doses or ticagrelor 60 mg PO twice daily) vs.
placebo (all patients received ASA), particularly in patients with diabetes, PAD,
renal dysfunction, and multivessel disease (MVD). In addition, the risk and severity
of stroke is reduced in prior MI patients receiving ticagrelor 60 mg PO twice daily
vs. placebo.

Consistency of Benefit
Multivessel Disease (MVD)
12,558 patients
(59.4%) had MVD
Coronary Death:
Ticagrelor 60 mg
HR 0.64 (0.45-0.89)
Ticagrelor 90 mg
HR 0.64 (0.46-0.90)

*

* Coronary death, MI, or stent thrombosis

Bansilal et al J Am Coll Cardiol 2018;71:489-96

Subgroup analyses of the PEGASUS TIMI-54 trial demonstrate consistent benefit
of ticagrelor (either the pooled doses or ticagrelor 60 mg PO twice daily) vs.
placebo (all patients received ASA), particularly in patients with diabetes, PAD,
renal dysfunction, and multivessel disease (MVD). In addition, the risk and severity
of stroke is reduced in prior MI patients receiving ticagrelor 60 mg PO twice daily
vs. placebo.

Primary Endpoint – CV Death, MI, or Stroke
Extended
DAPT
Study
CHARISMA

Aspirin
Alone

Risk Ratio
(95% CI)

Events
125

Total
1903
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162

Total
1943

0.77 (0.61 - 0.98)

PRODIGY

63
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69

733
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4
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59

1805

108

1771

0.52 (0.38 - 0.72)

DES-LATE

56

1512

66

1551

0.85 (0.60 - 1.21)

PEGASUS

980

14095

578

7067

0.84 (0.76 - 0.94)

1286

20203

987

13232
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6.4%

0.78 (0.67 - 0.90)
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P = 0.001
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Udell et al Eur Heart J 2016;37:390-99 and Can J Cardiol 2015;31:S3

A meta-analysis of all patients with a recent/prior MI in the trials comparing
extended DAPT to ASA alone demonstrated a 22% statistically significant reduction
in CV death, MI, or stroke. There was significantly more major bleeding but no
overall increase in fatal bleeding or ICH, non-CV or all-cause mortality.

Mortality Benefit of Prolonged Dual
Antiplatelet Therapy
Patients with Prior Myocardial Infarction
Trial

Subgroup

CV Mortality

MI (n=4,441)
CHARISMA1
0.82 (0.57-1.18)
2
MI (n=17,779)
TRA2P-TIMI 50
0.84 (0.68-1.05)
3
MI (n=3,576)
DAPT
0.67 (0.31-1.44)
4
PEGASUS-TIMI 54 60 mg BID (n=14,112) 0.83 (0.68-1.01)
TOTAL
0.81 (0.69-0.95)
P=0.010

All-Cause
Mortality
0.84 (0.62-1.13)
0.92 (0.78-1.09)
0.87 (0.50-1.50)
0.89 (0.76-1.04)
0.89 (0.81-0.99)
P=0.037

1 Bhatt

et al J Am Coll Cardiol 2007;49:1982-8; 2 Scirica et al Lancet 2012;380:1317-24; 3 Yeh et al J Am Coll Cardiol
2015;65:2211-21; 4 Bonaca et al N Engl J Med 2015;372:1791-800

Another meta-analysis of prolonged DAPT (either a P2Y12 receptor inhibitor or
[CHARISMA, DAPT, PEGASUS TIMI-54] or vorapaxar [TRA2P TIM-50]) vs.
ASA alone trials in patients with prior MI suggests that both CV and all-cause
mortality are significantly lower with a DAPT approach.

Fitchett et al Can J Cardiol 2016;32:S15-34

Consideration for extended use of ticagrelor 60 mg PO twice daily ≥1 year is
highlighted in a secondary prevention post-ACS paper from Fitchett et al.

Recommendations for Individualizing
Duration of DAPT After ACS
•

At least 1 year unless very high bleeding risk (e.g., recent GI bleed, prior ICH,
concomitant anticoagulant) or significant bleeding in first year
•

•

•

•
•

Minimum 1-month for BMS or 3 months for 2nd generation DES

If increased risk of bleeding (e.g. age>75, prior stroke/TIA, weight<60kg), 1 year is
sufficient
All others extend beyond 1 year, particularly if additional atherothrombotic risk
features (e.g., previous MI, multivessel disease, diabetes, PAD, etc.) or high risk
angiographic features (e.g., left main or bifurcation stenting)
Ticagrelor 60 mg BID (or clopidogrel 75 mg daily) recommended >1 year
Ongoing (at least annual) assessment of ischemic and bleeding risk

Bagai et al Circulation 2016;133:2094-98

Recommendations for individualizing the duration of DAPT after ACS, based on
ischemic, atherothrombotic, anatomic, and bleeding risk considerations, have been
provided by Bagai et al.

Mehta et al Can J Cardiol 2018; doi: 10.1016/j.cjca.2017.12.012

The CCS/CAIC 2018 Focused Update of the Antiplatelet Guidelines recommend
that, in patients with an ACS who receive PCI who tolerate 1 year of DAPT without
a major bleeding event and who are not at high risk of bleeding, DAPT should be
extended beyond 1 year. The Guidelines further recommend a DAPT regiment of
ASA 81 mg PO daily plus either ticagrelor 60 mg PO twice daily (based on the
PEGASUS TIMI-54 results) or clopidogrel 75 mg PO daily (based on the
CHARISMA subgroup analysis and DAPT trial results).

Mehta et al Can J Cardiol 2018; doi: 10.1016/j.cjca.2017.12.012

The CCS/CAIC 2018 Focused Update of the Antiplatelet Guidelines also provide
important practical tips regarding the duration of DAPT for patients treated with
PCI in ACS settings.

Mehta et al Can J Cardiol 2018; doi: 10.1016/j.cjca.2017.12.012

The CCS/CAIC 2018 Focused Update of the Antiplatelet Guidelines describe highrisk clinical and angiographic features for thrombotics events, factors associated
with increased bleeding risk, and suggest that those post-ACS and PCI-managed
patients not at high risk of bleeding should be considered for DAPT up to 3 years.

Mehta et al Can J Cardiol 2018; doi: 10.1016/j.cjca.2017.12.012

The CCS/CAIC 2018 Focused Update of the Antiplatelet Guidelines describe highrisk clinical and angiographic features for thrombotics events, factors associated
with increased bleeding risk, and suggest that those post-ACS and PCI-managed
patients not at high risk of bleeding should be considered for DAPT up to 3 years.

Mehta et al Can J Cardiol 2018; doi: 10.1016/j.cjca.2017.12.012

The CCS/CAIC 2018 Focused Update of the Antiplatelet Guidelines describe highrisk clinical and angiographic features for thrombotics events, factors associated
with increased bleeding risk, and suggest that those post-ACS and PCI-managed
patients not at high risk of bleeding should be considered for DAPT up to 3 years.

• 66 year old man, 78 kg
• NSTEMI 1 year ago
- 80% proximal LAD, multiple 30-40% proximal and mid Circumflex, 30-50% proximal, mid,
and distal RCA stenoses; preserved LV function
- 2nd generation DES placed in the proximal LAD
- Discharged on ASA and ticagrelor 90 mg BID
• Diabetes mellitus (Type 2)
- On metformin 1 g BID, empagliflozin 10 mg daily → A1C 6.9%
• Dyslipidemia
- On atorvastatin 80 mg/day and ezetimibe 10 mg/day → LDL-C 1.6 mmol/L
• Moderate renal dysfunction
- Creatinine 150 µmol/L; eGFR 47 ml/min/1.73m2 (by Cockcroft-Gault),43 ml/min/1.73m2 (by
MDRD)
- Ramipril 2.5 mg daily at discharge titrated up by family MD to 5 mg/day (for vascular
protection)

Would you recommend extending DAPT >1 year post-MI?
a) Yes →Ticagrelor 60 mg BID
b) No

Returning to the case, the cardiologist recommended extending DAPT beyond 1
year in this high ischemic but non-high bleeding risk patient with ticagrelor 60 mg
PO twice daily.

