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Is it ever too late for cardiovascular 
prevention and rehabilitation?



The demographic issue

Life expectancy is increasing 

Patients are getting older: 

80 + -year old patients  with 

unstable angina are not unusual 

any more.



Is it ever too late for prevention?

• Life expectancy at age 65 and age 80

• Smoking cessation after CABG*

• Lipid lowering after ACS and                                 

in the elderly (65-82yrs)*

• Exercise  in stable CAD and in CHF

• Mediterranean diet

• Influenza vaccination*

• Too late: dialysis patient

*aspects of costeffectiveness will be covered



Is it worthwhile  to worry about 

secondary prevention in a 65 yrs old 

patient?

Is there enough life expectancy for 

secondary prevention to be effective?



Question 1



The average life expectancy of a 65 
year old European man (in 2006) is :

1. 7- 9   years

2. 10-12   years

3. 13-16   years

4. 17-19   years

5. 20-23   years

Germany  17,2 yrs

France      18,2 yrs

OECD Health Data



What is the average life expectancy of 

an 80 year old European person ?

male female

8,0 - 8,5 9,0 - 11,0

Thus : There is enough time for 

preventive measures to take effect, 

even in an 80 year old person !



Saving lives by changing life!

Is it ever too late for prevention?

• Life expectancy at age 65 and age 80

• Smoking cessation after CABG*

• Lipid lowering after ACS and in the elderly 
(65-82yrs)*

• Exercise  in stable CAD and in CHF

• Mediterranean diet

• Influenza vaccination*

• Too late: dialysis patient

*aspects of costeffectiveness will be covered



Van Domburg et al   Am Heart J 2008;156:473-6



Cumulative Life expectancy in years  with smoking cessation 

and persisting smoking  by age

Quitters Persistent smokers Gain     %
Life expectancy (y) Life expect.(y)               of LE

Total  20.0 17.0 3.0 15%
Age

<50 yrs 21.7 18.2 3.5 16%

50-60 yrs 16.4 13.6 2.8 17%

>60 yrs 14.2 12.5 1.7 12%

Van Domburg et al   Am Heart J 2008;156:473-6



Conclusions

Smoking cessation turned out to have a 
greater effect on reducing the risk of 
mortality than any other intervention or 
treatment.. 
….and it saves money!*  

Van Domburg et al   Am Heart J 2008;156:473-6

* Kahn et al  Circulation. 2008;118:576-585



Statins at higher age

Is it really beneficial for the elderly 

vascular patient to have his/her      

LDL-Cholesterol lowered by statins?



Afilalo et al JACC 2008;51:37–45

19,569 patients 

with an age range of 65 to 82 years



Bayesian Forest Plot for 

All-Cause Mortality

Statins for Secondary Prevention in Elderly Patients:  65-82yrs

Afilalo et al  J Am Coll Cardiol, 2008; 51:37-45 

15,6% vs 18,7% NNT 161



Revascularization

Afilalo et al  J Am Coll Cardiol, 2008; 51:37-45 

9,9% vs 13,8%  NNT 128

Statins for Secondary Prevention in Elderly Patients:  65-82yrs



Afilalo et al  J Am Coll Cardiol, 2008; 51:37-45 

Endpoint Statin  vs Control HR NNT

CAD  Mortality 8,7%        vs     11,3% 0.77 192

Nonfatal MI 8,0%        vs     10,5% 0.76 200

Stroke 5,2%        vs      7,0%       0.74 277

Eventrate  in %

Statins for Secondary Prevention in Elderly Patients:  65-82yrs

Conclusions: Statins reduce all-cause and CAD 
mortality in elderly patients and the magnitude of 
this effect is substantially larger than had been 
previously estimated



Statins for Secondary Prevention in Elderly Patients

Afilalo et al JACC   2008;51:37–45

cost-effectiveness of statins 

• A quality-adjusted life-year costs 
$18,800 in 75 to 84 y/o patients   

- comparable to the cost of 
commonly accepted treatments 
such as treating hypertension in 

adults aged 35 to 64 years.



Rahilly-Tierney et al   Circulation  2009;120:1491-1497

20 132 male veterans at high risk for an acute CV event 

and who had 2 or  more LDL-C measurements before 

their first documented acute MI, revascularization, 

death, or  censoring date.



Unadjusted and Multivariate-Adjusted* HRs (95% CI) 

for Each Category of LDL-C Reduction, by Age Quartile

Rahilly-Tierney et al   Circulation  2009;120:1491-1497

<61 y          61-69 y          69-75 y            >75 y

For: first  acute MI, revascularization, death



Conclusions

—In a cohort of veterans at high risk for CV events, 

patients of all ages, including those 80 years or older, 

benefitted the most from large reductions in LDL-C.

Rahilly-Tierney et al   Circulation  2009;120:1491-1497



Do we increase 

the risk of cancer 

by statin treatment ?? 



J Am Coll Cardiol 2010;55:1362–9)



Gränsbo et al J Am Coll Cardiol 2010;55:1362–9

Methods:

all patients > 80 years admitted with the diagnosis of AMI in the Register of 

Information and Knowledge About Swedish Heart Intensive Care Admissions 

between 1999 and 2003 (n 21,410).

Complete covariate and follow-up data available for 14,907 patients 

(population A). 

To limit the bias related comorbidity on statin therapy, analyses were 

performed  excluding 

-patients who died within 14 days of the acute event (population B) 

- patients who died within 365 days (population C).

A propensity score was used to adjust for initial differences between 

treatment groups.



Adjusted Cumulative Risk of AMI Mortality Estimated at the Mean of Each 

Covariate Included in the Model

Gränsbo et al J Am Coll Cardiol 2010;55:1362–9

Pts who died within 14 days                       or 365 days 

after discharge were excluded from analysis



Adjusted Cumulative Risk of Cancer Mortality Estimated as the Mean of 

Each Covariate Included in the Model

Gränsbo et al   J Am Coll Cardiol 2010;55:1362–9

Pts who died within 14 days                       or 365 days 

after discharge were excluded from analysis



Statin treatment is associated with lower 

cardiovascular mortality in very elderly post-

infarction patients without increasing the 

risk of the development of cancer.

Gränsbo et al J Am Coll Cardiol 2010;55:1362–9



Whether the treatment of patients with 

hypertension who are 80 years of age 

or older is beneficial is unclear.  

Is it treatment or stroke prevention?

Isn’t reaching the age of 80 yrs a 

success-story in itself, that can’t be 

improved by lowering BP?

Unresolved question

(until recently) 



N Engl J Med 2008;358:1887-98





Mean Blood Pressure, Measured while Patients Were Seated, 

in the Intention-to-Treat Population, According to Study Group
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Beckett et al NEJM 2008;358:1887-98

Death from Any Cause

P = 0.02



Beckett et al NEJM 2008;358:1887-98

Death from Stroke

P = 0.05



Beckett et al NEJM 2008;358:1887-98

Heart Failure

Placebo

Active Rx

P < 0.001



Conclusion

Hypertension treatment in the very elderly, aimed to 

achieve a target blood pressure of 150/80 mm Hg, 

is beneficial and is associated with reduced risks of:

death from any cause, 

death from stroke and 

of heart failure.

Whether further reduction is beneficial still needs to 

be established. 

Beckett et al NEJM 2008;358:1887-98



5th century B.C. 2006

Exercise has been known to improve 

fitness for more than 2500 years



Percutaneous Coronary Angioplasty 
Compared With Exercise Training in 
Patients With Stable Coronary Artery 
Disease: A Randomized Trial



Circulation, 2004; 109: 1371 - 1378.

101 Aged 70 yrs



Event-free survival after 12 months was significantly superior 

in exercise training group versus PCI group

(P0.023 by log-rank test)
Training

PCI

Hambrecht et al Circulation 109: 1371 – 1378; 2004 

P=0.023

Months

•12 months bicycle-ergometer-training for 20min/day

•at 70% of maximal Heart Rate

•+ once/week coronary group training  ~ 920 Kcal/week

•60%  Risk -Reduktion



BMJ Jan 2004; 328: 189;

Heart failure - the end stage of cardiac diseases: 

Mean age  ~60yrs



DEATH

35% Risk Reduction (CI 8-54%)



The Mediterranean Diet and Mortality -



Circulation  1999;  99:  779-785



Without non fatal MI,               without non fatal MI  

without secondary endpoints

De Lorgeril et al Circulation 99:779-785;1999 (16. Febr.)

RR 0,53
RR 0,31

Lyon Diet heart Study



Arch Intern Med. 2007;167(22):2461-2468

AARP = (American Association of Retired Persons)

214 284 men and 166 012 women = 380 296 persons 

~ 1.9 Mio person-years



Mediterranean Dietary Pattern (aMED) 

and cause-specific Mortality            

Multivariate Rel Risk in 214.284 men

• CV-Disease      1 0.95 (.86-1.04)   0.78 (.69- .87)     .001

• Cancer  1 0.86 (.80- .93)    0.83 (.76- .91)     .001

• Other causes   1 0.90 (.81-1.00)   0.77 (.70- .88)     .001

Score-Points

0-3 4-5 6-9 p

Mitrou et al Arch Intern Med. 2007;167(22):2461-2468

-17-23%



Mediterranean Dietary Pattern (aMED) 

and cause-specific Mortality 

Multivariate Rel Risk  in 166 012 women

• CV-Disease  1 0.85 0.81       .01

• Cancer  1 0.93      0.88 .04

• Other causes 1 0.82      0.72       .001

Score-points

0-3 4-5 6-9 p

Mitrou et al Arch Intern Med. 2007;167(22):2461-2468

-19-28%



What‘s got a     
cardiologist to do with 

Influenza vaccination??



n => 286.000 >65 yrs

NEJM  348:1322-32; 2003



Influenza vaccination and reduction in hospitalization

Adjusted for baseline risk

Nichol et al NEJM  348:1322-32; 2003



Circulation  2003;108:2730 –2736



Direct costs  of different Interventions                     

per gained  life year   (in 1000  $US).

Madjid et al  Circulation  2003;108:2730 –2736

.. influenza vaccination may be one of 

the most cost-effective interventions 

for cardiovascular patients. 



Prevention :                

In some instances –

it may be too late:



N Engl J Med 2005;353:238-48.



Fellström et al N Engl J Med 2009;360:1395-407.



Summary  & take home message

• Life expectancy (LE) of elderly persons is often 
underestimated!

• In the elderly patient with advanced vascular 
disease, preventive measures are of great 
benefit:
– Smoking cessation:  

– Lipid lowering with statins

– Exercise training

– mediterranean diet

– vaccination against influenza 

– BP lowering (moderately) reduces stroke and all 
cause mortality even above age 80!

More effective than anything else !!

Cost- effective : QALY for 18 800$

Improves life expectancy and QoL !

Cost-effective: don‘t forget!!

Small RCT- but large observational data base

LE: 17-19/20-23yrs in a 65 yr old man/woman

8-9/9-11yrs in an 80yr old man/woman

Target BP:150/80mmHg!



Prof. Dr. Helmut Gohlke
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It is hardly ever too late for cardiovascular 
prevention and rehabilitation!




