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Demographic evolution in Europe 

Greying of Europe 
Map of Europe showing the percentage of the population over 65 in 2010 for each country 
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Demographic evolution in Europe 

Greying of Europe 
Evolution from 1990-2010 and anticipated future evolution 2010-2060 

http://epp.eurostat.ec.europa.eu/statistics_explained/images/archive/2/27/20111130143535%21Population_pyramids%2C_EU-27%2C_1990_and_2010_%281%29_%28%25_of_the_total_population%29.png
http://epp.eurostat.ec.europa.eu/statistics_explained/images/archive/c/cc/20111130143557%21Population_pyramids%2C_EU-27%2C_2010_and_2060_%281%29_%28%25_of_the_total_population%29.png


Demographic evolution in the world 



Aging and coronary artery disease 

• Elderly: > 75 years 

• Most interventional studies regardless of clinical context focus on patients 50-65 
years (‘healthy worker population’) 

 

• Age is a chronological descriptor that is only incompletely associated with an 
individual’s physiological age 

• Nevertheless, age is an independent risk factor for coronary artery disease 

– Age as a risk factor an sich 

– Classical risk factors that increase with age 

– Difficult to separate these 2 interlinked entities 

• Therefore, cardiovascular disease remains the leading cause of morbidity and 
mortality among the elderly 

• 25% of all PCI’s in patients > 75 years; 12% in patients > 80 years 

 

 

Heart 2000;84:560-6 

Nat. Rev. Cardiol. 2011;8:79-90  



Treatment paradox in the elderly 

• In urgent settings older patients more often present with ACS, with longer 
intervals from the onset of symptoms to presentation, frequently complain of 
atypical symptoms and frequently present with non-diagnostic ECG’s 

• In elective settings older patients are less often referred for cath compared to 
younger patients (‘first do no harm’) so often late referral and more extensive 
coronary artery disease 

 

• ‘Treatment paradox’: the more elderly, the more high risk a patient is, the less 
frequently angiography and revascularization are used; although in this subset of 
patients the benefits of an invasive strategy can even be higher than in younger 
patients 

 

 

 

EHJ 2008;29:1213-14 



PCI in the elderly in general 

Multiple physiological changes occurring with age augment the risk of adverse outcomes with 

PCI, even in elective setting 
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PCI in the elderly in general 

• Elderly patients are more likely to have complex, multivessel disease necessitating 
more challenging multilesion interventions 

• Age is a significant predictor of coronary calcification and tortuosity:  
– increased frequency of periprocedural complications, decreased success rates, inadequate stent 

expansion and thus increased restenosis rates 

Circulation 2001;104:2679-84  

 



PCI in the elderly in general 

• Well documented worse outcome for PCI in the elderly compared to younger patients 
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PCI in the elderly in general 

• Well documented worse outcome for PCI in the elderly compared to younger patients but a significant 
downtrend in PCI-associated mortality in the modern era, most prominent in patients > 80 years 

– Improved patient selection 

– Evolution of revascularization techniques 

– Broader use of evidence-based periprocedural medications 

Circulation cardiovasc interv 2009;2:20-6  

 



Elective PCI 

• As in younger patients there is only in selected subgroups a prognostic benefit for 
revascularization when added to optimal medical therapy. 

– ‘High anatomical risk’ patients 

– ‘High clinical risk’ patients 

 

 

 

 

 

 

 

 

 

 

• However PCI has proven to be a very effective tool in symptomatic relief. This is even more 
important in an old population in which improving prognostic outcome is more or less 
obsolete. 

EHJ 2010; 31: 2501-2555 



Elective PCI 
TIME study 

 

• Trial of invasive vs medical therapy in elderly 
patients 

• RCT in patients > 75 years with chest pain 
refractory to at least 2 antianginal drugs 

• Follow-up 6 months and 1 year 

• Primary endpoint: QOL and 
death+MI+hospital admission 

JAMA 2003; 289: 1117-23 

Lancet 2001; 358: 951-57 



Elective PCI 
TIME study – 6 months outcome 

- MACE was lower in the interventional group, predominantly due to lower need for 
rehospitalization for angina 

- Elderly patients benefit from revascularization in  terms of QOL and symptom relief 

- There is a small peri-interventional mortality hazard  

Lancet 2001; 358: 951-57 

 



Elective PCI 
TIME study – 1 year outcome 

- No difference in QOL between 2 groups 

- Overall MACE rate remains significantly higher in medical treatment group, predominantly 
due to increased hospitalization for ACS 

JAMA 2003; 289: 1117-23 

 



Elective PCI 
TIME study – economical analysis 

- The invasive strategy was cost-effective over a one-year observation period compared to 
medical therapy 

- The early increased revasc. costs are balanced by increased private practitioner’s charges and 
symptom driven late revascularizations in the medical group 

- Increased intervention costs should not be an argument against invasive strategy in an elderly 
patient with symptomatic CAD 

 

EHJ 2004; 25: 2195-2203 

 



Elective PCI 
APPROACH registry 

- ‘Alberta provincial project for outcomes assessment in coronary heart disease’: clinical data 
collection initiative capturing all pts. undergoing cath. in the province of Alberta since 1995 

- 21573 pts. of which 6181 > 70 years 

- Seattle angina questionnaire (SAQ) 

EHJ 2006; 27: 1690-98 

 



PCI vs. CABG 
 

- Recent meta-analysis: pooled individual patient data from 10 randomised trials to compare the 
effectiveness of CABG with PCI according to patients’ basline characteristics (n= 7812) 

- Mortality-HR PCI vs. CABG: < 55 years: 1.25; 55-65 years: 0.90; > 65 years: 0.82 in favor of CABG  

Lancet 2009; 373: 1190-97 

JACC 2012; 60:2150-7 

 



PCI vs. CABG 
 

- Besides a possible beneficial effect of CABG on mortality in the elderly, it is also very effective 
in symptom control and in mainting independence 

-  73 consecutive octogenerians underwent CABG; QOL and performance measures were 
evaluated 

- Karnofsky scale: capacity for independent living 

AJC 2005; 95: 761-64 

 



PCI vs. CABG 
 

- Despite these beneficial effects of CABG in the elderly it remains a treatment modality with a 
non-negligable peri-operative mortality and morbidity; older patients are at increased risk of 
perioperative MI, renal failure , nosocomial infections, prolonged ventilation and ICU stay and 
postoperative delirium. 

- Especially post-operative neuro-cognitive functioning is a major concern (periprocedural 
neurological complications 0,4% in PCI vs. 3,5% in CABG) with a significant incidence of both 
short-and long term cognitive impairment affecting functional status. 

 

- In conclusion, surgical revascularization should remain an option only for a selected 
population of highly functing elderly patients with few comorbidities. If the acute peri-
operative phase with an increased risk of mortality/morbidity has been passed, elderly 
patients in particular can benefit from surgical revascularization. 

 

AHJ 2004; 148: 486-92 



Unstable angina/NSTEMI 
 

• In European registries of NSTE-ACS > 30% of patients are aged > 75 years. Despite this high 
proportion , the elderly represent < 20% of all patients in recent NSTE-ACS trials. Even when 
elderly are included, those randomized have substantially less co-morbidity than patients 
encountered in daily clinical practice (‘trial’ vs ‘community’ population). 

 

• Clinical presentation is often atypical with only mild symptoms, dyspnea as the predominant 
complaint and often a non-diagnostic ECG. 

 

 

Data from NRMI 

EHJ 2011; 32: 2999-3054 



Unstable angina/NSTEMI 
 

• Age is of one of the most important predictors of morbidity (heart and renal 
failure, bleeding, stroke) and mortality in NSTE-ACS 

 

 

 

 

 

 

 

 

 

 

 

  
  ‘trial’: VIGOUR trials; ‘community’: GRACE registry 

 
Circulation 2007; 115: 2549-69 



Unstable angina/NSTEMI 

 

• TACTICS –TIMI 18 

– RCT in 2220 patients  with NSTE-ACS 

– Medical therapy and coronary angiography at 4-48h vs. Medical therapy and 
predischarge exercise testing (ASA, Heparine, Tirofiban) 

– Endpoints: death, MI, hospitalization, stroke, bleeding; analysis in function of age groups 
after 30 days and 6 months 

– Results: major bleeding rates were higher in patients > 75 years of age with early 
invasive strategy (16,6% vs. 6,5%; p=0,009) 

– But improved ischemic outcomes with increasing age  

 

Ann intern Med 2004; 141: 186-95 
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Unstable angina/NSTEMI 
 

• CRUSADE registry 
– 56963 patients in 443 US hospitals with NSTE-ACS 

– Lower risk of in-hospital mortality was observed among elderly patients treated with early invasive 
strategy  (<48h after admission) compared to conservative approach (OR 0.79) 

 

• Despite data both from registries and clinical trials indicative for a better outcome 
in the elderly with NSTE-ACS with an invasive strategy, most older patients do not 
undergo revascularization  

 

JACC 2005; 46: 1479-87 



STEMI  

• The same holds true for elderly patients compared with NSTEMI: 
– Underrepresentation in clinical trials 

– Often atypical clinical presentation leading to a delay in diagnosis 

– Increasing mortality with increasing age 

– Undertreatment 

 

 

Circulation 2007; 115: 2570-89 



STEMI  
• There is lack of STEMI trials specifically investigating the treatment of STEMI in the elderly. It mostly 

concerns the comparison between PCI vs. thrombolysis. In general (besides of a few random exceptions) 
the benefits observed with PCI compared to thrombolysis in the treatment of STEMI are the same 
compared to younger patients as shown in a recent meta-analysis (n= 6763, 22 trials) 

 

 

JACC interv 2010; 3: 324-31 



STEMI 
 
• Importantly, guidelines set no age-limit on the optimal treatment of STEMI. So, increasing age cannot be 

seen as a contra-indication or as a drawback for a full invasive approach. 

 

 

EHJ 2012; 33: 2569-2619 



Pharmacology 

• A variety of traditional and novel antithrombotic (antithrombin and antiplatelet) agents are currently 
available to minimize procedure-related thrombotic events , although their selection more often reflects 
consideration of bleeding risk. 

• Elderly patients are particularly at high risk of bleeding, predominantly due to decreased renal function 
and relative overdosage of antithrombotics. 

• Type and dose of an antithrombotic agent need to be tailored to each individual patient undergoing PCI 
according to the anticipated bleeding risk. Risk algorithms could be of particular interest:  

Circ cardiovasc interv 2009; 2: 222-229 



Conclusion 

• There is an important greying demographic evolution in the Western world and within a few 
decades also in the Asian continent. Since the incidence of coronary artery disease augments 
exponentially with increasing age, PCI will be done more and more in the (very) elderly. 

 

• Multiple physiological changes occurring with age augment the risk of adverse outcomes with 
PCI, both in elective and urgent setting. This means there is a well known peri-interventional 
mortality and morbidity risk associated with PCI in the elderly. This is often a reason 
physicians are reluctant of an invasive treatment of CAD in the older patient. However, in the 
last decade this peri-interventional risk is decreasing due to better patient selection and 
evolution of revascularization techniques.  

• Furthermore there can be a prognostic benefit and there is certainly a very significant 
symptomatic benefit in the elderly with PCI that is even more pronounced compared to 
younger patients predominantly due to the more important coronary disease burden in older 
patients. 

• All this means an invasive strategy should not be withheld on the basis of an advanced age 
only, but should be done taking into account co-moborbidities, clinical presentation and 
patient’s wishes. 


