
doi:10.1016/j.jacc.2008.05.056 
 2008;52;1105 J. Am. Coll. Cardiol.

Ferdinando Iellamo, Massimo Pagani, and Maurizio Volterrani 
 Autonomic Cardiovascular Regulation

Cardiac Rehabilitation and Prevention of Cardiovascular Disease: A Role for

This information is current as of February 10, 2012 

 http://content.onlinejacc.org/cgi/content/full/52/13/1105
located on the World Wide Web at: 

The online version of this article, along with updated information and services, is

 by on February 10, 2012 content.onlinejacc.orgDownloaded from 

http://content.onlinejacc.org/cgi/adclick/?ad=33704&adclick=true&url=http%3A%2F%2Fwww.cms.hhs.gov%2FICD10
http://content.onlinejacc.org/cgi/content/full/52/13/1105
http://content.onlinejacc.org


R

1

2

3

C
a
C
A
C

I
r
i
o
a
i
fi
i
t
h
s
n
a
i
s
h
t
n
a
f

B
o
a
e
m
s
b
d
a

d
n
f
t
t
p

*
M
M

*
S
0
I
E

R

1

R

D
t
c
t
n
d
m
v
s
s
a

v
m
i
p
r
s
e

1105JACC Vol. 52, No. 13, 2008 Correspondence
September 23, 2008:1104–9
EFERENCES

. Heart Protection Study Collaborative Group. MRC/BHF Heart Pro-
tection Study of cholesterol lowering with simvastatin in 20 536
high-risk individuals: a randomised placebo controlled trial. Lancet
2002;360:7–22.

. Heart Protection Study Collaborative Group. N-terminal pro-B-type
natriuretic peptide, vascular disease risk and cholesterol reduction
among 20,536 patients in the MRC/BHF Heart Protection Study.
J Am Coll Cardiol 2007;49:311–9.

. Kjekshus J, Apetrei E, Barrios V, et al. Rosuvastatin in older patients
with systolic heart failure. N Engl J Med 2007;357:2248–61.

ardiac Rehabilitation
nd Prevention of
ardiovascular Disease
Role for Autonomic

ardiovascular Regulation

t is with interest that we read the state-of-the-art paper on cardiac
ehabilitation by Dr. Wenger (1). The article focuses on several
mportant issues related to exercise training and quoted a number
f factors that can contribute to the benefits of exercise training in
meliorating cardiovascular risk level, ranging from improvement
n lipid profile and endothelial function to a more favorable
brinolytic balance and anti-inflammatory action. We believe that

t also is important to mention the potential benefits of exercise
raining on autonomic cardiovascular regulation. Patients with
eart disease are at risk for life-threatening arrhythmias and
udden death, and it is well documented that alterations in the
eural control of the heart characterized by decreased vagal activity
nd concurrent sympathetic predominance may have a critical role
n the occurrence of arrhythmic events (2). A reduced baroreflex
ensitivity (BRS), a measure of baroreceptor reflex vagal control of
eart rate, has an independent prognostic value for cardiac mor-
ality and cardiac events after myocardial infarction (3). The
egative prognostic role of a depressed BRS and of an impaired
utonomic control of the heart extends to patients with heart
ailure (4).

Several studies have indicated that exercise training improves
RS and heart rate variability parameters in different populations
f cardiac patients, from post-myocardial infarction to coronary
rtery bypass graft surgery and heart failure (5–9), for whom, in all,
xercise training is highly recommended (1). Notably, improve-
ent in BRS by exercise training was related to a greater 10-year

urvival rate after myocardial infarction (10). These findings could
y now be considered consolidated experimental evidences. Car-
iac rehabilitation also improves depression and stress, with
dditional potential benefits on autonomic risk profile.

We believe that physicians should be informed on studies
emonstrating the beneficial effects of exercise training on auto-
omic cardiovascular regulation, particularly those who are not
amiliar with this topic. Stressing the beneficial effects of exercise
raining on autonomic cardiovascular risk profile would contribute
o boost further referral for cardiac rehabilitation by health care

rofessionals. (
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eply

r. Iellamo and colleagues have provided an excellent summary of
he beneficial effects of exercise training on autonomic cardiovas-
ular regulation in response to my article (1). It is well accepted
hat reduced baroreflex sensitivity and impaired heart rate auto-
omic control negatively impact the prognosis of coronary heart
isease and other cardiovascular illnesses. However, the improve-
ent in baroreflex sensitivity and in parameters of heart rate

ariability in association with exercise training and their relation-
hip to improved cardiovascular prognosis cannot be attributed
olely to the exercise training component of cardiac rehabilitation,
lthough they are likely substantially mediated by exercise training.

Cardiac rehabilitation is a multifactorial intervention that in-
olves, in addition to prescribed exercise, cardiac risk factor
odification and multiple components of education and counsel-

ng; these concomitant processes are designed to limit the adverse
hysiological and psychological effects of cardiac illness, reduce the
isk of sudden death or reinfarction, control cardiac symptoms,
tabilize or reverse progression of the atherosclerotic process, and
nhance the psychosocial and vocational status of selected patients

2). Because this panoply of interventions, including the medical
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