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Elderly or Fragile Patients with Complex CAD: CABG or PCI ? 

 



Elderly or Fragile Patients with Complex CAD: CABG or PCI 
? 

 
(i) Is there an Evidence Basis for CABG (and PCI) in >80s ? 

 
(ii) Mortality and Morbidity of CABG (and PCI) in >80s ? 
 
(iii) Quality of Life/Independent Living after CABG in >80s ? 
 

Elderly (>80) 

Fragility 

(i) Formal testing (?) but ‘eyeball’ or ‘end of bed test’ crucial 
 

(ii) If Frail: PCI  (For CABG a ‘good 80’ is better than a ‘bad 60’) 



 
(i) All Anecdotal (No specific RCTs of PCI/CABG > 80 years) 

 
(ii) In existing RCTs of PCI/CABG very few patients >80 yrs 
 
(iii) In observational studies usually few patients >80 years 
 
(iv) Often short duration of follow-up (< 5 years) 

       Problems with Available Data !! 

Elderly or Fragile Patients with Complex CAD: CABG or PCI 



FRAMINGHAM 

Cardiovascular Health Study 

o >80 are fastest growing population in industrialized 
societies 

o Age : strongest  predictive factor for both CAD and death  
o Elderly have more severe CAD (LM) and major 

comorbidities 
o CAD often presents as vague/non-specific  symptoms 
o Asymptomatic disease x2 symptomatic disease 

PREVALENCE Of 
SYMPTOMATIC CAD 

INCIDENCE Of SYMPTOMATIC 
CAD 

Cardiovascular Health Study 

MI (ARIC Study) 

[JACC 2018] 



General Considerations for Treating CAD in Octogenarians [JACC 2018] 
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AimsTo describe health statusoutcomesat 4 years for a cohort of elderly patients with cardiac disease.

Methods and results Using the Alberta Provincial Project for Outcomes Assessment in Coronary Heart

Disease, an outcomes initiative capturing all patients undergoing cardiac catheterization in Alberta,

Canada, health status was measured using the Seattle Angina Questionnaire (SAQ) and crude and

risk-adjusted outcomes were determined and compared for patients treated with percutaneous coron-

ary intervent ion or coronary artery bypass surgery (CABG) vs. medical therapy. Response rates among
surviving, consenting patients were 64.8%for patients , 70 years (n ¼ 7883), 77.3%for patients aged

70–79 years (n ¼ 2940), and 77.7% for patients 80 years of age (n ¼ 439). For patients aged , 70

years, and those aged 70–79 years, for all dimensions of the SAQ, scores were significantly better for
patients treated with revascularization procedures than with medical therapy. For patients over the

age of 80 years, scores for patients treated with CABG in particular were significantly better, with

the exception of exertional capacity. At 3 years, all scores remained stable or improved, and continued

to favour revascularization.
Conclusion Elderly patients undergoing revascularization have better health status at 4 years than do

those in the same age group who do not undergo revascularization. These findings suggest that age

should not deter against revascularization given the combined survival and quality-of-li fe benefits.
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Morbidity

Introduction

The high burden of coronary artery disease (CAD) in the
elderly combined with reports of poor outcomes following
coronary artery bypassgraft surgery (CABG) or percutaneous
coronary intervention (PCI) have led to some uncertainty as
to whether these procedures should be routinely offered to
elderly patients.1 More recently, however, significantly
improved outcomes associated with revascularization pro-
cedures have been noted in both a small, randomized
trial2 and a large observational study.3

The impact of a revascularization procedure on health
status is as (or more) important than survival, particularly
with elderly patients. In the only randomized trial of revas-
cularization vs. medical therapy in the elderly (the TIME
trial), significant improvements were noted in terms of
both symptom relief and quality-of-life at 6 months follow-
ing a revascularization procedure.2 Although TIME is import-
ant, it remains a small randomized trial with uncertain

general applicability. Findings from a large, population-
based cohort can complement the TIME results by demon-
strating robust conclusions in a usual-care setting. We
recently reported the long-term survival outcomes of a
large series of 21 573 patients treated with PCI, CABG, or
medical therapy.3 Among these, 6181 patients were over
the age of 70. We found that these elderly patients have
greater absolute risk reductions associated with revascular-
ization than do younger patients.3 The large, population-
based clinical registry used to evaluate the mortality
benefit of revascularization also contains health status
outcome assessments that are completed over the duration
of follow-up. The purpose of the present investigation was
to examine the detailed health status outcomes at 4 years
following cardiac catheterization in this same cohort of
patients.

Methods

The Alberta Provincial Project for Outcomes Assessment in Coronary

Heart Disease (APPROACH) is a clinical data collection initiative

capturing all patients undergoing cardiac catheterization in the
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[EHJ 2006] 

< 70 years: 7783     
70-79 years: 2940 
> 80 years: 439 



2018 

STS score most accurate at predicting mortality in both </> 80  
(Followed by EuroSCORE II) 



o 3864 patients,  
o >75 years 
o propensity 

matched 
o @ mean of 18 

months  
mortality 
and composite of 
mortality, stroke, MI 
cross in favour of 
CABG and also with 
greatly reduced  risk 
of repeat revasc. 
 
What would the 
results look like at 5 
years ? 



Comparison of coronary revascularization procedures in 
octogenarians: a systematic review and meta-analysis 
Stephen H McKellar, Morgan L Brown, Robert L Fry, Hartzell V Schaff, Thoralf M Sundt III 

Nature Reviews volume5, pages738–746 (2008) | 

o 67 studies (35 PCI, 32 CABG) with 65,376 patients 
o No baseline characteristics (presumably CABG patients had more severe  
     CAD but otherwise highly selected as ‘low-risk’ for CABG ?) 
o Only 3 studies had 5-yr follow-up (presumably those with best results ?) 

% PCI CABG 

30 Day Mortality 5.4 (4.4-6.4) 7.2 (6.3-8.2) 

1 year Survival 87 (84-91) 86 (83-88) 

3 years Survival 78 (68-87) 78 (74-82) 

5 years Survival 62 (46-77) 68 (62-73) 

Survival data similar between PCI and CABG at 1 and 3 years (limited data !) BUT 
presumably (i) CABG patients had more severe CAD but (ii)  ‘highly selected’ 

https://ezproxy-prd.bodleian.ox.ac.uk:7062/articles/ncpcardio1348#auth-1
https://ezproxy-prd.bodleian.ox.ac.uk:7062/articles/ncpcardio1348#auth-2
https://ezproxy-prd.bodleian.ox.ac.uk:7062/articles/ncpcardio1348#auth-3
https://ezproxy-prd.bodleian.ox.ac.uk:7062/articles/ncpcardio1348#auth-4
https://ezproxy-prd.bodleian.ox.ac.uk:7062/articles/ncpcardio1348#auth-5


N= 592 
patients 
 
Patient 
Selection ? 
 
CABG at 7 yrs: 
significantly 
reduced  
mortality, MI, 
repeat Revasc 
and similar 
incidence of 
stroke !! 
Very similar 
to  results in 
younger 
patients !! 

[ATS 2015] 

DEATH MI 

TVR STROKE 



o13 studies: 37,720 patients with 4 Techniques 

o(i) ONCABG (On-Pump)  

o(ii) OPCABG-PC (Off-Pump, Partial Clamp),  

o(iii) OPCABG-HS (Off-Pump, Heartstring),  

o(iv) ANOPCABG (Off-Pump, NTAT: No Touch Aortic Technique) 

Effects on Death, Stroke, MI, Renal Failure, AF, Bleeding 





Challenges and Outcomes in Elderly/Fragile after CABG 

 
(i) All Anecdotal (No specific RCTs of PCI/CABG > 80 years) 

 
(ii) In existing RCTs of PCI/CABG very few >80 years 
 
(iii) In observational studies usually few patients >80 years 
 
(iv) Often short duration of follow-up ? 

       Problems with Available Data !! 

 Medical evaluation essential (Patient Selection !!!) 
 

 Patient/Family decision essential 

Prof DT Opinion: ‘I prefer to operate on a ‘good’ 80 year old than a ‘bad’ 60 year old 





National Inpatient Sample Database 
786,747 CABG 2010-14 

8-9% > 80  



>80  <80 p 

Mean age 82.9+/- 

2.5 

<0.1 

female 34% 25% <0.1 

Caucasian 86% 79% <0.1 

CCF (%) 1.6% 0.7% <0.05 

CRF (%) 24.6% 13.9 <0.05 

Anaemia (%) 32.2 19 <0.05 

PPM  >80  <80 p 

Mortality 4.1 1.4 

Length of Stay 9(6) 7(5) 

Shock (%) 6 4.4 

IABP 10.2 8.8 

Heart Block (%) 2 0.9 

PPM 2.7 0.8 

Tamponade (%) 0.6 0.3 

Shock (%) 6 4.4 

Acute Renal 

Failure 

25.6 13.8 

Nursing Dacility 49.8 15.4 



[ATS 2010] 

546 Propensity matched patients >80 
CABG had increased  
X Post op mortality (4.8% vs 2.6%; p=0.17)  
X Atrial Fibrillation (55% vs 43%; p=.0.008)  
X Delirium  (19% vs 11%; p=0.009)  
But a similar incidence of 
 Stroke (2.6% vs 2.2%; p=0.78) 
 IABP use (2.2% vs 1.8%; p=0.76) 
 Renal failure (2.6% vs 1.1%; p=0.34)  
 ICU stay (2 vs 1.9 day; p=0.21) 
 5-year survival (77% vs 81%)    



[ATS 2010] 

CABG patients >80yrs: 
x small number 
(n=273)  
x >% of females  
x recent MI  
BUT NOT  
 COPD,  
 DM  
 vascular disease  
  prior cardiac 

surgery 
 Risk factors similar 
after propensity 
matching 



Propensity matched patients >80 had increased  
X Post op mortality (4.8% vs 2.6%; p=0.17)  
X Atrial Fibrillation (55% vs 43%; p=.0.008)  
X Delirium  (19% vs 11%; p=0.009)  
But a similar incidence of 
 Stroke (2.6% vs 2.2%; p=0.78) 
 IABP use (2.2% vs 1.8%; p=0.76) 
 Renal failure (2.6% vs 1.1%; p=0.34)  
 ICU stay (2 vs 1.9 day; p=0.21) 
 5-year survival (77% vs 81%)    



Propensity matched patients >80 had increased  
X Post op mortality (4.8% vs 2.6%; p=0.17)  
X Atrial Fibrillation (55% vs 43%; p=.0.008)  
X Delirium  (19% vs 11%; p=0.009)  
But a similar incidence of 
 Stroke (2.6% vs 2.2%; p=0.78) 
 IABP use (2.2% vs 1.8%; p=0.76) 
 Renal failure (2.6% vs 1.1%; p=0.34)  
 ICU stay (2 vs 1.9 day; p=0.21) 
 5-year survival (77% vs 81%)    



[JTCVS 2015] 


