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Deaths in U.S. 



(Circulation. 2010;121:863-869.)

Trends in incidence of hospitalized MI from 1987 to 2006 in Olmsted County, 

Minnesota, by ST-segment elevation status. Incidence rates are shown on a linear scale 

and are adjusted by the direct method to the age distribution of the total

US population in 2000. They are reported per 100 000 and by sex. The gray lines 

represent the incidence rates measured while including only cases meeting CK/CK-MB–

based criteria. The black lines represent the incidence rates measured while

also including cases meeting only troponin-based criteria.



AMI: profiling scenario according

to age, features and outcome



Thirty-day case fatality rates for incident hospitalized

MI overall and by age, sex, and time period.

(Circulation. 2010;121:863-869.)



(J Am Coll Cardiol 2001;38:736–41)
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Outcome: 30-day mortality



Outcome: one-year mortality



What we are speaking of?



Universal definition of

miocardial infarction



Circulation 2007

Definition of myocardial infarction



Circulation 2007

Definition of myocardial infarction



Definition of myocardial infarction



Definition of myocardial infarction:

ecg classification



Definition of myocardial infarction:

ecg classification



Definition of myocardial infarction:

ecg classification

J-point



Definition of myocardial infarction:

Clinical classification



Definition of myocardial infarction:

Clinical classification



We should also remember…





Let’s treat…

Let’s care…



Non
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Pharmacological

Management

Conservative treatment





Recent evidence has confirmed that the efficacy of aspirin is not 

enhanced by doses in excess of 75 to 150 mg/d and that higher 

doses increase risk for gastrointestinal toxicity and bleeding. 

Although no age subgroups for safety were reported, this dosing 

reduction may be of particular relevance to the elderly.

In-hospital use of antiplatelet therapy decreases with advancing 

patient age. Between 65 and 85 years of age, in-hospital aspirin 

use decreased from 95% to 87% in GRACE, and acute use of aspirin 

(first 24 hours) decreased similarly from 93% to 89% in CRUSADE.

Dose of 81 to 325 mg in the absence of contraindications and 

without modification based on age. The benefit of aspirin is well 

established for the prevention of nonfatal MI, affording  a 22% risk 

reduction.

In a Medicare population, patients 65 years of age also 

demonstrated a 22% lower death rate with aspirin treatment after 

MI. Thus, the relative benefit of aspirin does not appear to be 

affected by age, and its absolute benefit is greatest in populations 

at highest risk, such as the elderly.

Dose 81-325 mg

Dose 75-150 mg

- 22% of death

Actually use of 

aspirine decline 

(wrongly) with age



The guidelines recommend clopidogrel in addition to aspirin or 

as an alternative in aspirin-intolerant patients (Class I 

recommendation). Clopidogrel should be continued for up to 9 

months; however, initiation of clopidogrel is determined by its 

relative benefit in preventing cardiovascular events versus its 

bleeding risk, particularly among those requiring bypass surgery. 

In the Clopidogrel in Unstable angina to prevent Recurrent 

ischemic Events (CURE) trial, clopidogrel when used in addition 

to aspirin was associated with an additional 20% relative 

reduction in the composite of cardiovascular death, nonfatal MI, 

or stroke at 1 year in the overall trial population.

In the PCI CURE trial, clopidogrel was associated with a 31% risk 

reduction in cardiovascular death/MI at 1 year in the overall trial 

population.





Five randomized trials (1353 patients) compared UFH with control and 2 trials 

(1639 patient) compared LMWHs (dalteparin, nadroparin) with placebo in NSTE 

ACS.75–81 In these trials, UFH was associated with a 34% reduction in death or 

MI, and LMWH was associated with a 61% reduction in death or MI. The mean age 

in these trials was 63 years, and no age subgroup data were reported.

Nine randomized antithrombin trials in NSTE ACS (27034 patients) directly 

compared LMWHs (dalteparin, enoxaparin, or nadroparin) with UFH.Taken

together, LMWHs were associated with a nonsignificant 1.1% absolute and 11% 

relative reduction in death or MI at 30 days compared with UFH (8.9% versus 

10.0% events; OR 0.92; 95% confidence interval 0.85 to 1.0). A recent meta-

analysis of 6 trials of enoxaparin versus UFH found enoxaparin superior in 

reducing death or MI at 30 days (enoxaparin OR 0.91 [95% confidence interval 

0.83 to 0.99]) when given early in ACS, but no age subgroup

results were given.





The glycoprotein (GP) IIb/IIIa inhibitors prevent recurrent MI in 

high-risk NSTE ACS, especially in the setting of positive 

markers or if patients are undergoing an early invasive 

approach. The ACC/AHA and ESC guidelines recommend their 

use in addition to aspirin and heparin in patients in whom 

catheterization and PCI are planned without modification 

based on age (Class I recommendation).





Early invasive strategy

Ischemia guided strategy



An early invasive strategy refers to routine cardiac 

catheterization within 48 hours of ACS presentation, 

whereas a conservative or ischemia-guided strategy 

refers to an initial plan for medical therapy, with 

catheterization only for recurrent symptoms or 

stress-induced ischemia.

What’s???



The ACC/AHA and ESC practice guidelines recommend an 

early invasive strategy in patients with NSTE ACS who have 

high-risk indicators, including recurrent angina, ischemia 

with low level of activity despite anti-ischemic therapy, 

elevated cardiac markers, ST-segment depression, CHF or 

depressed ejection fraction (0.40), prior coronary artery 

bypass grafting, or prior PCI within 6 months. Although 

therapy should be tailored to the level of risk, studies have 

established superiority of an early invasive strategy in a 

broad population of patients, including the elderly, with 

unstable angina and NSTE MI.

Wich one and when???



Invasive vs Conservative



The most contemporary study, TACTICS-TIMI 18, 

assigned patients to early invasive or conservative 

strategy. 

Patients also received treatment with aspirin, heparin, 

and tirofiban. At 6 months, the primary composite end 

point of death, MI, or rehospitalization was lower in the 

invasive arm than in the conservative arm (15.9% versus 

19.4%).

Invasive vs Conservative



Compared with younger patients, the early invasive 

strategy yielded a greater absolute (4.1% versus 1%) and 

relative (42% versus 20.4%) risk reduction in death or MI 

at 30 days in the subgroup 65 years of age. Similarly, 

among patients 75 years of age, the absolute (10.8%) 

and relative (56%) reduction in death or MI with the 

early invasive strategy was even greater (event rates: 

10.8% versus 21.6%, P0.02). A significant age–treatment 

interaction was present in favor of better outcome with 

invasive care in those 75 years of age.

Invasive vs Conservative



This benefit coexisted with a 3-fold higher risk of 

major bleeding with the early invasive strategy in 

patients 75 years of age (16.6% versus 6.5%). 

From a clinical perspective, the number needed to 

treat with invasive care to prevent 1 death or MI was 

250 among those 65, 21 among those 65, and just 9 

for those 75 years of age.

Invasive vs Conservative



A recent observational analysis in a community population 

failed to show an early benefit from an invasive strategy on 

in-hospital survival in the elderly subgroup (>75 years of 

age), which highlights the need for continued caution in 

the uniform application of trial results in the elderly. 

Selection of elderly patients for an early invasive strategy 

is complex, given the need to consider risk from disease 

and risk from intervention, but given the benefits observed 

in recent trials, age should not preclude but rather 

intensify its consideration.

Invasive vs Conservative
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Reperfusion?



Reperfusion

General agreement exists that eligible STEMI patients 

who receive reperfusion therapy (fibrinolytic therapy or 

PCI) have a lower risk of death than those who receive 

no reperfusion.

The guidelines recommend considering time to 

presentation, time to PCI, and risk of STEMI, along with 

contraindications to treatment, when selecting 

reperfusion strategy; all of these factors are altered by 

age.

Reperfusion? Probably…but



Although three quarters of younger NRMI patients received reperfusion (72% 

of those 65 years of age), this proportion declines with age. 

Prompt presentation and diagnosis are necessary for the delivery of 

reperfusion therapy to eligible STEMI patients. 

The guidelines recommend that STEMI patients without contraindications be 

treated if they present within 12 hours.



Many elderly STEMI patients also do not meet ideal

criteria for reperfusion therapy for either PCI or fibrinolysis.

Common reasons for excluding elderly from reperfusion are

their delayed presentation (6 hours from symptom onset)

and ECG changes that are abnormal at baseline or of unclear

Duration. In addition, many elderly present without ongoing

chest pain, and up to 9% have absolute contraindications to

fibrinolytic therapy.5 Relative contraindications like poorly

controlled hypertension, prior stroke, dementia, and chronic

anticoagulation (eg, warfarin) are even more common than

absolute contraindications in the elderly. 

Nevertheless, these factors still do not account for all of the 

decreased use of fibrinolytic therapy in the oldest age 

groups.

Why less reperfusion in the elderly?



La maggiore compromissione “costituzionale” nell’anziano 

del miocardio spiega la maggiore presenza di edema polmonare 

acuto all’esordio ma anche…

More severity less reserve…



Morbidity and mortality rates with STEMI increase with age. In the 

GUSTO-I trial, the 30-day mortality rate increased 10-fold, from 3.0% 

among patients 65 years to 30.3% among those 85 years of age. Total 

stroke and nonfatal disabling stroke increase more gradually with age

and occur less commonly than death. For example, in GUSTO-I, the 

overall stroke rate was 3% among patients 85 years of age. Similarly, in 

a community population of elderly (75 years of age) treated with 

fibrinolytic therapy, death occurred in 25% to 32%, whereas stroke 

occurred in 2% to 5%.20 Although strokes are often fatal, death from 

other causes is still the most common adverse outcome in the elderly 

with STEMI.

Higher mortality and adverse outcome





(J Am Coll Cardiol 2001;38:736–41)



Why less reperfusion in the elderly?



Which reperfusion?



Fibrinolysis vs conservative treatment





PCI vs Fibrinolysis



(J Am Coll Cardiol 2005;45:471– 8)

PCI vs Fibrinolysis



(J Am Coll Cardiol 2005;45:471– 8)

PCI vs Fibrinolysis



Angiographic incidence of restenosis and infarct artery reocclusion at 7 

months as function of age. 

Circulation. 2004;110:1598-1604.

PCI vs Fibrinolysis



PRAGUE-2  trial found no difference in death/MI with PCI or fibrinolytic

therapy (streptokinase) if subjects were treated within 3 hours from 

symptom onset (7.4% versus 7.3%).

CAPTIM trial shortened this interval to 2 hours and found that fibrinolytic

therapy had a mortality advantage in this window (2.2% versus 5.7%).

BRAVE-2 trial demonstrated that delayed PCI in STEMI patients who present 

12 hours from symptom onset still reduced infarct size.

This is important because the elderly often present late, and average 

delays to treatment are longer in practice settings than in clinical 

trials. However, in acutely ischemic subjects fibrinolytic therapy 

provides benefit from early reperfusion, but the risk– benefit ratio 

shifts in relation to time to treatment and patient risk. Elderly 

subjects at high risk who present with shock or are 3 hours from 

symptom onset should be transferred for PCI when possible.

PCI vs Fibrinolysis:timing.





PCI in comorbid elderly patients: 

outcome









Using standardized information on 

medical history, we first calculated a 

chronic comorbidity score (CS), through 

the following steps: 1) using a Cox 

proportional hazards model, the 

association of each chronic comorbid

condition with 1-year probability of death 

was assessed in age-adjusted, bivariate

analysis. In this analysis, the values of 

the β-coefficient regression and of the 

standard error (SE) indicate respectively 

the strength and the precision of the 

association (eβ represents an estimate of 

the hazard ratio); 2) the ratio β-

coefficient/SE, which is directly 

proportional to the strength of the 

association and inversely proportional to 

its variability, was taken to represent a 

disease-specific score assessing the 

impact of individual chronic comorbidities

on 1-year prognosis; and 3) finally, a 

summary CS was calculated for each 

patient by summing his/her disease-

specific.



Adjunctive therapy



Beta-Blockers

Blockers, administered intravenously for ongoing chest 

pain and followed by oral administration in the absence of 

contraindications, are recommended in the guidelines as 

adjunctive treatments for patients with MI without regard 

to age or MI type.





Renin–Angiotensin Blockade:

GISSI-3 and ISIS-4 studied treatment with oral lisinopril or 

captopril within 24 hours of MI and demonstrated small but 

significant reductions in mortality rate during follow-up of 

42 and 35 days, respectively.

Among patients >70 years of  age in GISSI-3, lisinopril

demonstrated no effect on mortality rate but lowered the 

combination of death, heart failure, or severe left 

ventricular dysfunction at 6 months (30.6% versus 33.8%; 

P0.01).

Long-term treatment with ACE inhibitors after acute MI has 

been shown to reduce the mortality rate in patients with a 

left ventricular ejection fraction 40% or clinical heart 

failure.



ARB: 

OPTIMAAL study (lostartan vs captopril). 

Follow-up period of 2.7 years: the mortality rate was 

nonsignificantly higher in the losartan group than in the 

captopril group.

VALIANT study (valsartan vs captopril or valsartan with 

captopril). 

2-year follow-up period: mortality rates were similar in 

all 3 arms.



Nitrates:
In the GISSI-3 and ISIS-4 trials, early administration of

nitrates did not improve outcomes in a broad range of patients

with acute MI.

However, among patients 70 years of age in GISSI-3, 

transdermal nitroglycerin administered within 24 hours of 

symptom onset significantly reduced the combined end point 

of death, heart failure, or severe left ventricular dysfunction 

at 6-month follow-up by 12% (30.9% versus 33.5%; P0.04). 

These subgroup findings support the use of nitrates, especially 

with persistent or recurrent ischemia, pulmonary congestion, 

or hypertension, in the elderly.



Hydroxymethylglutaryl Coenzyme A 

Reductase

Inhibitors (Statins)

Lipid-lowering therapy in patients with ACS to achieve a

target low-density lipoprotein level of 100 mg/dL is 

recommended by the guidelines without regard to age.



MIRACL trial atorvastatin 80 mg or placebo in  the

acute setting (24 to 96 hours after admission).

At 16-week follow-up, patients in the atorvastatin arm experienced a 16% 

reduction in the combined end point of death, nonfatal MI,

rehospitalization for ischemia, or resuscitated cardiac arrest.

PROVE-IT trial, patients with a spectrum of acute coronary syndromes (36% 

STEMI) were randomized to pravastatin 40 mg or atorvastatin 80 mg. 2-year 

follow-up, there was a 16% reduction in the primary end

point (death, MI, stroke, late revascularization, or readmission

for unstable angina) in patients to high-dose Atorvastatin.

PROSPER (Pravastatin )trial compared pravastatin with placebo in 5804  

high-risk elderly (70 years of age) and demonstrated a 15% relative and 2.1% 

absolute risk reduction in death or MI at 3.2 years.





Long term outcome after AMI 

Long term therapy after AMI.



Circulation. 2010;121:63-70















Adjusted relationship between number of cardiac rehabilitation attended and death



Conclusive messages….take away
NSTEMI: - se possibile, meglio l’approccio invasivo precoce.

- nel caso di decisioni “guidate” dall’andamento del 

paziente è opportuno ricordare la atipicità 

dei sintomi di ischemia.

STEMI: - l’approccio non invasivo comporta la più alta     

mortalità.

- la trombolisi comporta un miglioramento 

dell’outcome solo se eseguita nella prime due ore 

dall’insorgenza dei sintomi.

- la PCI comporta un miglioramento dell’outocome 

anche entro 12 ore dall’insorgenza dei sintomi.

NSTEMI/STEMI:

- i farmaci aggiuntivi migliorano l’outcome anche a    

lungo termine

- la riabilitazione migliora l’outcome ed è dose 

dipendente




