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Heart Rate Recovery Immediately After Exercise
As A Predictor of Mortality

#2428 adults

+Age =57+ 12 years Heart Rate in

+Men =63%

+FU 6 years HypertenSiVe

¢ Symptom limited ETT

+ Abnormal recovery of heart P ‘t. t
rate was defined as a a I e n S
Heart-Rate Recovery (bpm) reduction of 12 beats/minute

or less at 1 minute post
exercise.

Relative Risk

CR Cole et al. N Engl J Med 1999,;341:1351-7

Heart Rate on mortality among persons with Heart Rate as A Prognostic < 1311 patients with heart
Hypertension: The Framingham Study Factor in The Elderly disease and sinus

rhythm

« average heart rate on
24-hour Holter

* mean age 81 years
* 48-months follow-up
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rate per 1000
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Heart rate (beats/minute)
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Prognostic variables for new coronary events using
multiple logistic regression analysis.
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Average Heart rate beats/minute

Gillman et al. Am Heart J 1993;125:1148-54 Heart rate (beats/minute)
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Heart Rate As A Beta Blockers Post M|

Risk Factor In
SUI’ViVOI’S Of Acute 30 P <0.0001 P <0.02 P < 0.0001
Myocardial
Infarction

-+ Severe HF
- Moderate HF
Independent of left
o phsentMild ventricular function
Long Term  Short Term  SCD (pooled

Hjalmarson et al. Am J Cardiol1990;65:547-53 Studies (24) Studies (28) data) (16) Hjalmarson A. Am L Cardiol
1997
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Beta Blockers Post Ml Calcium Antagonist Post Ml Post Ml

ISA versus Non ISA Beta Blockers

Caloium antagonist

@ Timolol
Metoprolol @

@ Propranolol

Death or MI, percent patients

@ Practolol

@ Sotalol T T T T 1
@ Oxprenolol 600 80D 1000 1200 1400

@ Pindolol Time, days
Long-term effects of diltiazem and verapamil on mortality and cardiac events in
non-Q-wave acute myocardial infarction without pulmonary congestion; MDPIT
Reduction in resting heart rate (beats/minute) and DAVIT II.
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Kjekshus et al. Am J Cardiol 1990;65:547-53 Gibson et al. Am J Cardiol 2000 Aug 1,86(3):275-9

Heart Rate and Mortality in CHF

Changes in mortality [%]
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Beta Blockers, Heart Failure and Arrhythmias

Study Drug Sample size End point Sudden cardiac

(Follow up) death

1094
(6-12 months)

L in all cause mortality 55% reduction
3.2%,vs 7.8%, p<0.001 3.8% vs 1.7%

Carvedilol
vs placebo

Parker et al
NEJM 1996

CIBIS 2
Lancet 1999

2647
(1.3 years)

4 in all cause mortality 42% reduction
11.8% vs 17.3%, 3.6% vs 6.3%,
p<0.0001 p<0.0011

Bisoprolol
vs placebo

MERIT
AHA i998

3991 41% reduction
4% vs 6.6%

p =0.0002

L in all cause mortality,
7.2% vs 11.0%,
p<0.0001

Metoprolol
vs placebo

Cancer

Relation between Rest Heart Rate
and Life Expectancy in Mammals.

Levine H.J. JACC
1997,30:1104-6
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Chronotropic Incompetence, CHD and
Cause mortality

Cumulative CHD incidence, percent

All

Least
chronotropic
response

Intermediate
chronotropic
response

Framingham
Heart Study

[t 1575 males

chronotropic
response

Years of follow-up

Lauer MS, et al. Circulation 1996,93:1520-6

Heart Rate as a Risk Factor for Cancer

* 125,513 men

* Age 20-95
years

* Heart rate: < 60,

60-80, >80
beats/minute
* Adjusted for

smoking,,
exercise.

Adjusted Risk Ratios for Cancer Mortality
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Thomas F et al. J Clin Epidemiol 2001;54:735-740

Relation between Life Expectancy
and Total Heart Beats/Lifetime

“This indicates
that life span is
predetermined
by basic
energetics of
living cells and
that heart rate
is a main
determinant of
life
expectancy”
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How does heart rate affect cardiovascular mortality?

1. Decrease in myocardial oxygen demand.

Heart rate, myocardial contractility, end-systolic wall stress
2. Increase diastolic coronary blood flow time
3. Reduction in infarct size

4. Increase in ventricular fibrillation threshold

5. Antiatherogenic effect

Observational animal studies

6. Poor health and/or physical fitness

7. Autonomic nervous system abnormalities

Importance of
physiological heart
rate reduction.

Heart rate on surface = 90-100
beats/minute

Heart rate when submerged =
6-10 beats/minute.

l

Significant reduction in
myocardial oxygen
demand. Allowing

submersion for 15-60
minutes.
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Importance of
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