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RIAMMISSIONE OSPEDALIERA FATALE



The highest risk of recurrent MI occurs in the initial year post discharge, but 
the risk is continuous and linear up to year 5

OACIS registry: Observational study of recurrent MI in Japanese patients with 
acute MI with up to 5 years of follow-up (n=7870)

A patient is at the same risk at 1, 2, 3, 4 and 5 years post-discharge
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The highest risk of recurrent MI occurs in the initial year post discharge, but 
the risk is continuous and linear up to year 5

OACIS registry: Observational study of recurrent MI in Japanese patients with 
acute MI with up to 5 years of follow-up (n=7870)
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The incidence of Re-MI per year was 2.65% for the first year, and 0.91-1.42% thereafter up to 5 years
The predictors of Re-MI were diabetes mellitus (hazard ratio (HR): 2.079, P<0.001), history of MI (HR: 1.767, P=0.001), and 
advanced age (HR: 1.021, P=0.001)



The highest risk of recurrent MI occurs in the initial year post discharge, but 
the risk is continuous and linear up to year 5

OACIS registry: Observational study of recurrent MI in Japanese patients with 
acute MI with up to 5 years of follow-up (n=7870)

A patient is at the same risk at 1, 2, 3, 4 and 5 years post-discharge
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1. RISCHIO DI EVENTI ISCHEMICI RESIDUI DOPO 12 MESI DA UN PRIMO EVENTO
Reduction of atherothrombosis for continued health, JAMA 2010 

Precedente
evento ischemico: 
Infarto o 
ictus



~1 in 5 patients (20%) who were event-free  for the first year post-MI suffered an MI, 
stroke or CV death within 3 years

Residual risk

3 years absolute cumulative risk 
MI, stroke, CV death

1Rapsomaniki E, et al. ESC Late Breaking Registry abstract 2014: In press; 2 DeVore S, et al. ISPOR poster 2014;
3Jernberg T, et al. Eur Heart J 2015;36:1163–1170; 4Blin P, et al. Eur Heart J 2014;35:(Suppl 1)150 (Abstract P790)

PROGRAMMA APOLLO: 5  individual studies in 4 countries encompassing > 150000 patients



~1 in 4 patients with DM ~1 in 4 patients with >1 prior MI

Incidence of MI, stroke or CV death within 3 years 
in event-free patents for 1 year post-MI[1] 

~1 in 3 patients with CKD

[1] Timmis A, et al. BMJ 2016;353:i3163



~1 in 5 patients suffered an MI, stroke or CV death 
within the first year after an MI

Jernberg T, et al. Eur Heart J 2015;36:1163–1170
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1 in 5 patients who were event-free for 1 year post-MI 
suffered an MI, stroke or CV death within 3 years

Data from the Swedish database 



ISCHEMIC BENEFIT OF LONG-DAPT ACCORDING 
TO THE DEGREE OF PCI COMPLEXITY

Giustino et al. JACC 2016

COMPLEX PCI:
3 vessels treated, 
≥3 stents implanted, 
≥ 3 lesions treated, 
bifurcation with 2 stents
implanted, 
total stent length >60 mm, 
chronic total occlusion. 

Dati da 6 studi 
randomizzati

This study investigated the efficacy and safety of long-term (≥ 12 months) versus short-term (3 or 6 
months) DAPT with aspirin and clopidogrel according to PCI complexity

Alongside other
established clinical
risk factors, 
procedural
complexity is an 
important
parameter to take 
into account in 
tailoring upfront
duration of DAP



• 1.ESISTE UN RISCHIO DI EVENTI ISCHEMICI RESIDUI DOPO 12 
MESI DA UN PRIMO EVENTO (criteri clinici e anatomici) 
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KEY POINTS:



Half of MACE in ACS patients are related to non-culprit lesion: 
PROSPECT study
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Prospective study of 697 ACS patients undergoing three-vessel angiography and gray-scale and 
radiofrequency intravascular ultrasonographic imaging after PCI
MACE were adjudicated to be related to either originally treated (culprit) lesions or un- treated
(nonculprit) lesions. FU 3,4 anni

Stone GW et al. N Engl J Med 2011;364:226–235
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fibroatheromas
large plaque burden
small luminal area, 





• 1.ESISTE UN RISCHIO DI EVENTI ISCHEMICI RESIDUI DOPO 12 
MESI DA UN PRIMO EVENTO

• 2 META’ DEI MACE AL F-U SONO CORRELATI A LESIONI NON 
COLPEVOLI IN ACUTO
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Patients with prior MI are at a higher risk of MACE than patients who have coronary disease and no history of MI

Pts con CAD stabile 
ed alto rischio 
aterotrombotico 
randomizzati a 
DAPT con 
ASA+clopidogrel
o ASA+placebo
FU medio 28 mesi

No benefit in the 
overall population
Benefits in the 
subgroup with 
prior MI



Benefits of Extended DAPT 
in Patients with Previous MI

Yen RW, et al. J Am Coll Cardiol 2015

Compared with 12 months of therapy, 30 
months of dual antiplatelet therapy 

reduced the risk of stent
thrombosis and MI in patients with and 

without MI, and increased bleeding.

MACE  reduction was greater for patients 
with MI (3.9% vs. 6.8% HR 0.42  p < 0.001)  
compared with those with no MI (4.4% vs. 

5.3% HR 0.60 p = 0.08) 

Objective: to assess the benefits and risks of 

30 versus 12 months of dual antiplatelet

(CLOPIDOGREL o PRASUGREL) therapy

among patients undergoing coronary stent

implantation with and without MI



PEGASUS-TIMI 54 Trial

Patients aged ≥50 years with a history of spontaneous MI 1–3 years prior to enrolment AND at least 
one additional atherothrombosis risk factor*

(N=21,162)

Duration: Minimum 12 months up to ~44 months (median 
~34 months) 

Primary efficacy endpoint: CV death, MI or stroke
Primary safety endpoint: TIMI-defined major bleeding

Placebo
+ ASA 75–150 mg/day

Ticagrelor 90 mg bid
+ ASA 75–150 mg/day

Ticagrelor 60 mg bid
+ ASA 75–150 mg/day

*Age ≥65 years, diabetes mellitus, second prior MI, multivessel CAD or chronic non-end stage renal disease 
bid, twice daily; CAD, coronary artery disease; TIMI, Thrombolysis in Myocardial Infarction

Bonaca MP et al. Am Heart J 2014;167:437–444 Bonaca MP et al. N Engl J Med 2015 [

*Age ≥65
DM
CKD

Prior > 1 MI
MVD



Primary Endpoint

Bonaca MP et al. N Engl J Med 2015

P<0.026 indicates statistical significance; CI, 
confidence interval; HR, hazard ratio

RRR 16%



Ad esclusivo uso Medical Affairs
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PEGASUS-TIMI 54: Estimates of First Efficacy 
and Bleeding Events ‘Prevented’ and ‘Caused’

Ticagrelor 90 mg bid

Ticagrelor 60 mg bid

Net clinical benefit

CV death, MI or 
stroke
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Net clinical benefit is defined as the comparison of first occurrence of CV death, MI or stroke with first occurrence of TIMI major bleeding; irreversible events are defined as CV death, MI, stroke, fatal bleeding and ICH

Note these are estimated events based on calculations made from the observed ARRs in the PEGASUS-TIMI 54 study and therefore should be viewed as estimates of events ‘prevented’ and ‘caused’ rather than specific indicators of 
efficacy. Also note that these analyses are based on Kaplan-Meier time to first event curves, and therefore the sum of the events for CV death, MI and stroke individually do not equal that for the composite of CV death/MI/stroke

Bonaca MP et al. N Engl J Med 2015;372:1791–1800, Supplementary Appendix 

Data on file: Promomats Approval ID REF-3549
26
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Ticagrelor 90 mg bid

Ticagrelor 60 mg bid

Irreversible harm

CV death, MI or 
stroke

CV death MI Stroke Fatal 
bleeding

ICH TIMI major 
bleeding

Net clinical benefit is defined as the comparison of first occurrence of CV death, MI or stroke with first occurrence of TIMI major bleeding; irreversible events are defined as CV death, MI, stroke, fatal bleeding and ICH

Note these are estimated events based on calculations made from the observed ARRs in the PEGASUS-TIMI 54 study and therefore should be viewed as estimates of events ‘prevented’ and ‘caused’ rather than specific indicators of 
efficacy. Also note that these analyses are based on Kaplan-Meier time to first event curves, and therefore the sum of the events for CV death, MI and stroke individually do not equal that for the composite of CV death/MI/stroke

Bonaca MP et al. N Engl J Med 2015;372:1791–1800, Supplementary Appendix 

Data on file: Promomats Approval ID REF-3549
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PEGASUS-TIMI 54: Estimates of First Efficacy 
and Bleeding Events ‘Prevented’ and ‘Caused’



Ad esclusivo uso Medical Affairs

MACE in DM patients

Bonaca MP, Bhatt DL, Cohen M, et al. Sabatine MS. NEJM.2015.



Ad esclusivo uso Medical AffairsMonths since randomization

MACE in CKD patients

RRR 19%

Magnani et al, Eur. Heart  J. 2016 Jan 21;37(4):400-8



Ad esclusivo uso Medical Affairs

In patients with prior MI and MVD

ACC 2016 - Session Title: Stable Ischemic Heart Disease: Diagnostic Dilemmas and Therapeutic Twists; Abstract Category: 39. Stable Ischemic 
Heart Disease: Therapy
Presentation Number: 1220-100

RRR 12%

RRR 19%
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PAD: HR 0.75
95% (CI 0.55 – 1.01)

ARR 4.1%

NNT 25

No PAD 

HR 0.86
95% (CI 0.77 – 0.96) P-interaction 0.41

Placebo

Ticagrelor  

(pooled doses)

ARR 1.0%

NNT 100

I pazienti con PAD 

Days from Randomization
An Academic Research Organization of

Brigham and Women’s Hospital and Harvard Medical School



Ticagrelor 90 mg

Ticagrelor 60 mg

Pooled

Placebo betterTicagrelor better

7.4 0.70 (0.57, 0.87)

8.0 0.75 (0.61, 0.92)

7.7 9.9 0.73 (0.61, 0.87) <0.001

8.1 0.90 (0.72, 1.12)

7.2 0.82 (0.65, 1.02)

7.6 8.7 0.86 (0.71, 1.04) 0.11

6.3 0.96 (0.73, 1,26)

6.9 1.06 (0.81, 1.38)

6.6 6.9 1.01 (0.80, 1.27) 0.96

3-year Kaplan-Meier rate (%)

1.0

Ticagrelor Placebo HR (95% CI) P value

P trend <0.001

≤30 days
n=7181

>30 days
to 1 year
n=6501

>1 year
n=5079

Time from P2Y12 inhibitor withdrawal 
to randomization

Bonaca MP et al. Eur Heart J 2015:doi:10.1093/eurheartj/ehv531

MACE at 3 years by time from P2Y12 withdrawal 

RRR 27%

RRR 14%

NS

MAGGIORE BENEFICO NEL PZ CHE RIPRENDE SUBITO DOPO LA FINE DELL’ANNO DI TERAPIA E COMUNQUE ENTRO 30 GG



PEGASUS-TIMI 54 subanalysis EU label population:

Primary and secondary outcomes – patients with ≤2 years from qualifying MI or 
≤1 year from prior ADP receptor inhibitor treatment (efficacy cohort)

34

Outcome

Ticagrelor 60 mg 

bid

N=5388

Placebo

N=5391 Hazard ratio 

(95% CI)

P

value

n
3 year 

KM%
n

3 year 

KM%

Composite of CV 

death, MI or stroke
373 7.9 463 9.6 0.80 (0.70–0.91) 0.001

CV death 119 2.6 167 3.6 0.71 (0.56–0.90) 0.0041

MI 230 4.8 274 5.6 0.83 (0.70–0.99) 0.041

Stroke 71 1.5 95 2.0 0.74 (0.55–1.01) 0.058

All-cause mortality 206 4.4 256 5.4 0.80 (0.67–0.96) 0.018

20%

RRR

20%

29%

Dellborg M et al. Eur Heart J 2017;38(suppl):794–795. Abs P3670 (Presented at ESC 2017)



Which drug for extended DAPT ?Antiplatelet Therapy Trials

Common Question: Does Ischemic 

Benefit outweigh Bleeding Risk of Late 

Dual Antiplatelet Therapy (1 or more 

years after stent, or MI)

Antiplatelet Therapy Trials

Common Question: Does Ischemic 

Benefit outweigh Bleeding Risk of Late 

Dual Antiplatelet Therapy (1 or more 

years after stent, or MI)

Thienopyridines vs. Placebo1

- Clopidogrel (65.3%) Prasugrel (34.7%)

- Prasugrel mostly associated with 1st gen. 
DES (TL-PAS trial) in the DAPT trial3 (2,191 / 
3,456 of pts treated with prasugrel in the 

DAPT trial)

- Risk benefit profile of extended DAPT 
duration in the DAPT trial dependent on the 

type of stent implanted

Ticagrelor vs. Placebo2

- Ticagrelor  (100%)

- Trend towards mortality benefit

- Not related to stent implantation

2Bonaca M et al. NEJM 2015

1Mauri L et al. NEJM 2014 3 Garratt KN et al. Circulation 2015



C Defined as ≥ 50 years of age, and one or more of the following additional high-risk features: age ≥ 65 yr, diabetes mellitus requiring
medication, a 2° prior spontaneous MI, multivessel CAD, or chronic renal dysfunction
(CrCl < 60 mL/min)

29 – PEGASUS Trial (Bonaca M et al. N Eng J Med 2015)
115 – DAPT 2nd gen DES analysis (Hermiller JB et al. JACC Interv 2016)
142 – Class Effect meta-analysis (Costa F et al. Int J Cardiol 2015)

Valgimigli M et al. Eur Heart J. 2017



PRECISE: rischio emorragico

Età
Hb
WBC
Cl Cr
Precedente emorragia

DAPT: rischio trombotico 

Age, 
Cigarette smoking
Diabetes mellitus
MI at presentation
Prior PCI or prior MI
Paclitaxel-eluting stent
Stent diameter <3 mm
CHF or LVEF <30%
Vein graft stent



«As a result, the application of these risk scores to decide upon DAPT 
duration remains problematic, as only limited data exist exploring their
value to guide DAPT duration». (pag. 7)

«However, none of these risk prediction models have been prospectively
tested in the setting of RCTs. Therefore, their value in improving patient
outcomes remains unclear». (pag. 9)



Stratificazione del rischio ischemico  ed 
emorragico

per la durata ottimale della DPT 



PRECLUDE II: study rationale

ASA = acetylsalicylic acid; CKD = chronic kidney disease; DAPT = dual antiplatelet therapy; MI = myocardial infarction; MVD = multivessel disease

1.Jernberg T et al. Eur Heart J. 2015;36:1163–70; 2. Rapsomaniki E et al. Presented at: European Society of Cardiology Meeting; August 30-September 3, 2014; Barcelona, Spain. 3. Wallentin L et 
al. N Engl J Med. 2009;361:1045–57; 4. Wiviott SD et al. N Engl J Med. 2007;357:2001–15; 5. Bonaca MP et al. N Eng J Med. 2015;372:1791–800;  6. Vaglimigli M et al. Eur Heart J. 2018;39:213-
260; 7. Levine GN et al. J Am Coll Cardiol. 2016;68:1082–1115; 8. Lindholm D et al. Abstract and presentation at: ESC Congress; Aug 25–29 2018; Munich, Germany. Eur Heart J. 
2018;39(suppl):265. Abs 1398.; 9. Bhatt DL et al. JAMA. 2010;304:1350–57; 10. Bansilal S et al. J Am Coll Cardiol. 2018;71:489–96

▪ MI patients are at risk of subsequent ischaemic events and mortality.1–5 DAPT (P2Y12 inhibitor + low-dose ASA) is 
recommended to reduce the risk of ischaemic events post-MI,6,7 with recent evidence supporting use of DAPT with 
ticagrelor beyond the initial 12 months post-MI.5 DAPT is also associated with an increased risk of bleeding3–5 

▪ Risk factors for ischaemic and major bleeding events tend to overlap.8 Key risk factors for ischaemic events include 
MVD, diabetes mellitus, CKD, prior MI, and advanced age5,9,10

▪ Prior studies, with few exceptions, mostly looked at ischaemic or bleeding risk individually. The combined effects of 
these risk factors on ischaemic and bleeding risk have rarely been studied in a real-world population8

▪ The PRECLUDE II study set out to assess the combined impact of risk factors using nationwide registries, to see how 
different combinations of these factors influence incidence of recurrent ischaemic events and bleeding8



PRECLUDE II: results
Incidence of CV and bleeding events in relation to combination of risk factors

*These data relate to those risk factors that were included in the analysis for the abstract, which did not include prior bleeding as a risk factor
CKD = chronic kidney disease; CV = cardiovascular; MI = myocardial infarction; MVD = multivessel disease

Lindholm D et al. Eur Heart J. 2018;39 (suppl):265. Abs 1398.

Incidence (events per 100 person-years) of 
MI, stroke of CV death*

Incidence (events per 100 person-years) of 
major bleeding*

Prior MI

CKDDiabetes

Age ≥65 MVD

3

5.6

3.9

10.8 16

6
11.37.8

9.9

18.4 6.9

10
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19.4

5.9

12.1

7.3

12.9
3.2

8.4

22.6

10.6

6.2
12.5

19.2

12.7

6.6

13.4

8.3 4.3

5.3

Prior MI

CKDDiabetes

Age ≥65 MVD

0.8

1.2

1.6
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2.42.1

2.2
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PRECLUDE II: authors’ conclusions

*These data relate to those risk factors that were included in the analysis for the abstract, which did not include prior bleeding as a risk factor
MI = myocardial infarction

Lindholm D et al. Abstract and presentation at: ESC Congress; Aug 25–29 2018; Munich, Germany. Eur Heart J. 2018;39(suppl):265. Abs 1398.

In patients with MI undergoing invasive management:

▪ The majority of patients have two or more established risk factors

▪ Presence of an increasing number of risk factors is associated with a higher incidence of ischaemic 
events

▪ Presence of all risk factors compared with one was associated with a 5–9 times increased incidence 
of CV events, and a 2–4 times increased incidence of major bleeding*

▪ Prior bleeding is a strong marker for subsequent major bleeding events
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Question: Who, when and why to treat after 12 months?

Who

• Patients with prior MI at 
high risk:

• Diabetes mellitus
• Multiple prior MIs
• Renal dysfunction
• MVD / prior CABG
• PAD
• Smoker
• CHF / low EF

• Not at high risk for bleeding 
• Prior/risk of  ICH
• Recent major Bleeding
• Bleeding diathesis (es

PTLpenia, neoplasia)

• Need of anticoagulation
• Low BMI / anemia
• Stoke-TIA

When

• Continue after started 
for MI and re-evaluate at 
each visit:

• Recent bleeding?

• Are they tolerating?

• Are they adherent?

• Contraindications 
(e.g. new dx of AF 
requiring 
anticoagulation)

Why

• To reduce long-term 
ischemic risk including:

• New spontaneous 
MI including STEMI

• Ischemic stroke 
including disabling 
events

• Limb ischemic 
events in PAD

• CV mortality as 
predominant cause 
of death



Condivisione di un percorso di follow-up per i 
Pazienti ad alto rischio ischemico



Cruciale è la dimissione ospedaliera, momento nel quale identificare il paziente 

infartuato ad alto rischio.

Andrebbero pertanto sottolineati nella lettera di dimissione i fattori di rischio coesistenti al 

fine di guidare il percorso di follow-up del paziente, ad esempio indicando nella suddetta 

lettera: 

«Si raccomanda di valutare il prolungamento della DAPT dopo i primi 12 mesi di 

terapia nei pazienti con infarto e ulteriori fattori di rischio (età>65 anni, diabete, 

insufficienza renale cronica, malattia multivasale, precedenti infarti).»



Lettera di Dimissione

Esempio di frase da 
inserire nella lettera di 

dimissione:
«Il paziente presenta 

criteri clinici (e.g. DM) e 
anatomici (e.g. MVD) che 

suggeriscono una 
rivalutazione al 12° mese 

per un’eventuale  
prosecuzione della DAPT»

G. Ital. Cardiol. 2016 Sep;17(9):0. doi: 10.1714/2448.25672.



Rossini et al., 2014: A Multidisciplinary Consensus Document on Follow-Up 
strategies for Patients Treated With Percutaneous Coronary Intervention

un programma di follow-up differenziato in base al livello di 
rischio del paziente, che evidenzia la necessità di una 

valutazione anche al dodicesimo mese dall'evento ischemico.

Catheterization and Cardiovascular Interventions 2015 



Percorso “A” Percorso “B” Percorso “C”

IPOTESI DI “TAILORED” FOLLOW-UP

DOCUMENTO DI POSIZIONE “POST-PCI”

R.Rossini et al, Catheter Cardiovasc Interv. 2014

Patients at high risk:
undergoing PCI for ACS with 
reduced LVEF (<45%),
or PCI in patients with a recent 
finding of low LVEF,
or PCI in patients with 
symptoms/signs of heart failure.

Patients undergoing PCI and 
presenting 1 of the following
clinical or procedural characteristics:
ACS, diabetes mellitus, multivessel

or left main or proximal left anterior 
descending artery disease, 
incomplete or suboptimal
revascularization.

Patients without relevant 
comorbidities and submitted
to complete, successful PCI.



Rossini et al., 2014: A Multidisciplinary Consensus Document on Follow-Up 
strategies for Patients Treated With Percutaneous Coronary Intervention

Patients at high risk:
undergoing PCI for ACS with 
reduced LVEF (<45%),
or PCI in patients with a recent 
finding of low LVEF,
or PCI in patients with 
symptoms/signs of heart failure.



Rossini et al., 2014: A Multidisciplinary Consensus Document on Follow-Up 
strategies for Patients Treated With Percutaneous Coronary Intervention

Patients undergoing PCI and 
presenting 1 of the following
clinical or procedural characteristics:
ACS, diabetes mellitus, multivessel

or left main or proximal left anterior 
descending artery disease, 
incomplete or suboptimal
revascularization.



Rossini et al., 2014: A Multidisciplinary Consensus Document on Follow-Up 
strategies for Patients Treated With Percutaneous Coronary Intervention

Patients without relevant 
comorbidities and submitted
to complete, successful PCI.



FAR+:
età >65anni, diabete, IRC, 
coronaropatia
Multivasale, eventi ischemici 
ricorrenti





POST-PCI app



Take home message per un grogramma di F-U 
condiviso

• Esiste un rischio ischemico residuo dopo 12 mesi di DAPT

• Segnalare il rischio residuo nella relazione di dimissione

• Programmare un f-u differenziato sulla base del rischio del paziente

• Al controllo titolare la terapia, ottimizzare il controllo dei FR 
(pressione, assetto lipidico, Hb glicata), attenzionare i sintomi,  
valutare riabilitazione

• A 12 mesi rivalutare il rapporto rischio trombotico ed emorragico 
(DINAMICO) per decidere sul prolungamento della DAPT


