¥ Vrije Universiteit Brussel V

Virga Jesseziekenhuis

Combined strength and endurance
exercise training in CAD: lessons from
molecular insights towards clinical

!'_ application in cardiac rehabilitation
European Society of Cardiology - EuroPRevent 2009

Dominique Hansen

Vrije Universiteit Brussel, Dept. Human Physiology & Sportsmedicine
Virga Jesse Hospital, Rehabilitation and Health Centre



- Vrije Universiteit Brussel c-/
¥ YWirga Jesseziekenhuis
i Background

s Exercise interventions in CAD

= Endurance-type exercises

«=Motectlameffectoindacesrmitochondrial
biogenesis

= Clinical effect: improves VO, and
ventilatory/anaerobic threshold

= Resistance-type exercises
= Molecular effect: induces ribosomal biogenesis

= Clinical effect: improves muscle strength and
mass
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i Background

= Clinical guidelines

= Add resistance-type exercises to endurance-type
exergise mteyventionyy - EuroPRevent 2009

= Pre-training: <30% 1RM, 5-10 reps
= 15t training fase: 30-50% 1RM, 12-25 reps

= 2" training fase: 40-60% 1RM, 8-15 reps

Bjarnason-Wehrens et al. Eur J Cardiovasc Prev Rehabil 2004; 11: 352-61
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Blood LA response to maximal treadmill (TM] exercise,
theoretical onset of blood lactic acid (OBLA), determined LA thresh-
old, and four CWT protocols. Values are mean = 5D. *Significantly
greater than LA threshold, p < .05. 1Significantly greater than OBLA
(4.0mmol/L), p < .05. 60%-30sec, 60%-60sec > 40%-30sec = 40%-
6lsec, p < .05,

DeGroot et al. Arch Phys Med Rehabil 1998; 79: 838-41
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Comparison of physiologic responses between treadmill exercise and

various circuit weight training protocols
*Indicates significantly different (P<.05) from value at 85% VO2max

DeGroot et al. J Cardiopulm Rehabil 1998; 18: 145-52
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“The perceived increased risk of cardiovascular
complications related to blood pressure

elevatigns are, the primary-concern with
resistance training in cardiac patients...

...recent studies have demonstrated that
this does not need to be a contradiction
In all cardiac patients.”

Bjarnason-Wehrens et al. Eur J Cardiovasc Prev Rehabil 2004; 11: 352-61
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i Literature review

= Studies examining CAD patients

= Endurance-type exercise training vs endurance-
ararresistance+type exercisedrainimng

= Clinical parameters
= Body composition
= Muscle strength
Exercise performance capacity
Blood plasma parameters
Psychological well-being
Mortality and cardiovascular morbidity
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i Literature review

s Included studies

= McCartney et al. Am J Cardiol 1991

= Stewearitseteaks ¢ Cardiopum Rehabilk1998

= Beniamini et al. J Cardiopulm Rehabil 1999

= Pierson et al. J Cardiopulm Rehabil 2001

= Santa-Clara et al. Eur J Appl Physiol 2002 and
Metabolism 2003

= Arthur et al. J Rehabil Med 2007

= Gayda et al. J Electromyogr Kinesiol 2007

= Marzolini et al. Med Sci Sports Exerc 2008
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‘L Skeletal muscle (fat-free) mass

= No impact of additional resistance-type exercises

« Gayda et al. 2008
European Society of Cardiology - EuroPRevent 2009

= Positive impact of additional resistance-type
exercises
= Beniamini et al. 1999
= Pierson et al. 2001
= Santa-Clara et al. 2003
= Marzolini et al. 2008
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Skeletal muscle (fat-free) mass
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Marzolini et al. Med Sci Sports Exerc 2008; 40: 1557-64
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‘L Muscle strength

= No impact of additional resistance-type exercises
= Arthur et al. 2007
« Gayda et al. 2008

European Society of Cardiology - EuroPRevent 2009
= Positive impact of additional resistance-type

exercises

McCartney et al. 1991
Stewart et al. 1998
Beniamini et al. 1999
Marzolini et al. 2008
Pierson et al. 2001
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‘L Muscle strength

Aerobic Training (AE) Combined Training (AE + R}
Baseline Final 4 %) Baseline Final A%l  P-wvalue
Knee extension 1308 £ 447 1574 + 536 21.1* 1238 + 40.2 1883 £ 492 S6.3* 0.02
Harnstning curl 505 +£131 61.9 154 24 61 554 = 15.7 98.5 = 302 T8.7* 0.002
Chest press 599 + 297 729 + 36.3 x323* 708 = 29.2 109.8 + 393 61.1* 0.01
Showlder press 45.4 + 188uropsas Sudiety|of Cargiology 7ERusaRRevernne 2008 3 55.7* 0.06
Pullover BEB £ 353 1072447 12.61 948 +302 1358 = 424 44 3 0.004
Bicep cur 51.9 + 256 61.1 £ 329 16.1 954 = 23.6 B4.3 £ 271 63.8* 0.008
Tncep extension 39.3 £ 16.0 493+ 236 23T 498 = 178 B6.1 = 322 81.0* 0.03

Data are presented 85 mean = standand denviation, P value coiunmn indicates difference between groups.
*indicates significant increase companed 1o basefine [P < UL
Indicates sagnificant increase oovmpaned 1o baseline (P < QUL

Pierson et al. J Cardiopulm Rehabil 2001; 21: 101-10
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‘L Muscle strength

Aerobic Training (AE) Combined Training (AE + R}
Baseline Final 4 (%) Baseline Final A(%)  P-value
Knes extension 1208 + 44.7 1574 + 536 211* 1238 = 40.2 188.3 = 492 563" 002
Harnstning curl 505 +£131 61.9 154 24 61 554 = 15.7 98.5 = 302 T8.7* 0.002
Chest press 599 + 297 729 + 36.3 x323* 708 = 29.2 109.8 + 393 61.1* 0.01
Showlder press 45.4 + 188uropsan Suagiety ofCardiology 7RusaRReverns 2008 3 55.7* 0.06
Pullowver 888 £33 Mi2zx447 12.6% 948 =302 1368 =2 424 44 3* 0.004
Bicep cur 51.8 + 756 611 329 16.1 554 = 236 843 £ 271 63.8* 0.008
Tncep extension 393 £ 160 493 + 236 237 498 = 178 BG6.1 = 322 a.0* 0.03
—

Data are presented 85 mean = standand denviation, P value coiunmn indicates difference between groups.
*indicates significant increase companed 1o basefine [P < UL
Indicates sagnificant increase oovmpaned 1o baseline (P < QUL

Pierson et al. J Cardiopulm Rehabil 2001; 21: 101-10
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i Preliminary conclusion

= Additional resistance-type exercises contribute
to greater increase In

. skeletaliasele (fatifree) niass 2009

= muscle strength

Are there beneficial effects on other parameters?
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i Exercise capacity (VO,pear)

= No Impact of additional resistance-type

exercises
= Santa-Clara et al. 2002
European Society of Cardiology - EuroPRevent 2009

= Arthur et al. 2007
= Marzolini et al. 2008

= Positive impact of additional resistance-
type exercises
« Stewart et al. 1998
= Gayda et al. 2007
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,-L Exercise capacity (VT/AT)

= No Impact of additional resistance-type
exercises

= NONe
European Society of Cardiology - EuroPRevent 2009

= Positive impact of additional resistance-
type exercises
« Santa-Clara et al. 2002
= Gayda et al. 2007
=« Marzolini et al. 2008
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‘L Adipose tissue mass

= No Impact of additional resistance-type
exercises
= Stewart et al. 1998
.E@w@a’icgletap_f %ﬂp‘pgy - EuroPRevent 2009

= Positive impact of additional resistance-
type exercises
= Beniamini et al. 1999
= Pierson et al. 2001
« Santa-Clara et al. 2003
=« Marzolini et al. 2008
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Adipose tissue mass
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Marzolini et al. Med Sci Sports Exerc 2008; 40: 1557-64
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‘L Blood parameters

= Impact of additional resistance-type exercises
In CAD patients on

. Liﬁiﬂ)%%fﬁgety of Cardiology - EuroPRevent 2009

= Glycaemic control/insulin sensitivity
= Inflammation

No study found...
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i Blood parameters

= Comparison with other populations?
= Healthy, elderly, and/or obese individuals

European Society of Cardiology - EuroPRevent 2009

= Difficult

= Statin use In CAD patients

» Inflammatory response post-infarction or
post-revascularisation
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‘L Psychological well-being

= No Impact of additional resistance-type
exercises

= NONe
European Society of Cardiology - EuroPRevent 2009

= Positive impact of additional resistance-
type exercises
« Arthur et al. 2007
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Psychological well-being
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Measurement points Manth 18

Change in physical component summary (PCS) score from

baseline to 1-year follow-up.
AST: combined aerobic-strength training; AT: aerobic exercise training.

Arthur et al. J Rehabil Med 2007; 39: 730-5

2009
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= Impact of additional resistance-type
exercises In CAD patients on mortality

European Society of Cardiology - EuroPRevent 2009

No study found...
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Men, leg strength, and mortality.
Kaplan—Meier survival curves for leg strength groups (<90, 90—<130, 130-
<170, 170 Nm).

Newman et al. J Geront A Biol Sci Med Sci 2006; 61: 72-7
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Men, grip strength, and mortality.

Kaplan—Meier survival curves for grip strength groups (<30, 30—-<40, 40—<50,
50 kg).

Newman et al. J Geront A Biol Sci Med Sci 2006; 61: 72-7
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“Low muscle mass did not explain the strong

associationotstreagthwithr-mostality,o
demonstrating that muscle strength as a
marker of muscle gquality is more important

than quantity in estimating mortality risk.”

Newman et al. J Geront A Biol Sci Med Sci 2006; 61: 72-7
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Effect summary
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Effect summary

V O2peak
1 Ventilatory threshold

Epean Society’of Cardiology - EuroPRevent Zgoénaerobm threshold

Mass
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Lipid profile
Glycaemic control
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i Exercise modalities

Impact of resistance-type exercise
modalities during.long:term, endurance
exercise interventions in CAD patients:

evidence from literature
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i Exercise modalities

Impact of resistance-type exercise

modalifies during long-term, endurance
exercise interventions in CAD patients:

evidence from literature
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i Exercise modalities

s Studies warranted on:

= Contraction type
== EXEERTHES, ISOMRLFIE VS €ABCERLEIE 2009

= Modalities:
= Intensity (% 1RM)

= Volume (number of series or contractions)
1 study executed (Marzolini et al.)

= Recovery period

= Timing to endurance-type exercises?
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i General conclusion

= Addition of resistance-type exercises Is safe In
low-to-moderate risk CAD patients

European Society of Cardiology - EuroPRevent 2009

= Addition of resistance-type exercises during
endurance exercise interventions generate
greater clinical benefits in CAD patients

= The definition of resistance-type exercise
modalities requires further study
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