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Intensive versus Moderate Lipid Lowering with
Statins after Acute Coronary Syndromes

Christopher P. Cannon, M.D., Eugene Braunwald, M.D., Carolyn H. McCabe, B.S.,
Daniel J. Rader, M.D., Jean L. Rouleau, M.D., Rene Belder, M.D., Steven V. Joyal,
M.D., Karen A. Hill, B.A., Marc A. Pfeffer, M.D., Ph.D., Allan M. Skene, Ph.D. and the
Pravastatin or Atorvastatin Evaluation and Infection Therapy-Thrombolysis in
Myocardial Infarction 22 Investigators

N Engl J Med
Volume 350;15:1495-1504
April 8, 2004
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Median Low-Density Lipoprotein (LDL) Cholesterol Levels during the Study

80 myg of atorvastatin
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Base line 30 Days 4 Mo & Mo 16 Mo Final

Time of Visit

No. of Patients
Pravastatin 1844 1761 1647 1445 1883

Atorvastatin 1856 1758 1645 1461 1910

. . _ The NEW ENGLAND
Cannon, C. et al. N Engl J Med 2004;350:1495-1504 JOURNAL of MEDICINE
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Kaplan-Meier Estimates of the Incidence of the Primary End Point of Death from Any Cause or a
Major Cardiovascular Event

Event (%)
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12 15 18 21 24
Months of Follow-up

No. at Risk

Pravastatin 1536 1423
Atorvastatin 1591 1485

T NEW ENGLAND
Cannon, C. et al. N Engl J Med 2004;350:1495-1504 JOURNAL of MEDICINE
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Epidemiology and Prevention

Association of Diet, Exercise, and Smoking Modification
With Risk of Early Cardiovascular Events After Acute
Coronary Syndromes

Clara K. Chow, MBBS., FRACP, PhD; Sanjit Jolly, MD, MSc, FRCPC:;
Purnima Rao-Melacini, MSc: Keith A.A. Fox. BSc (Hons). MB. ChB. FRCP. FESC. FMedSci:
Sonia S. Anand, MD, PhD. FRCPc; Salim Yusuf, DPhil, FRCPC, FRSC

Background—Although preventive drug therapy is a priority after acute coronary syndrome, less is known about adherence
to behavioral recommendations. The aim of this study was to examine the influence of adherence to behavioral
recommendations in the short term on risk of cardiovascular events.

Methods and Results—The study population included 18 809 patients from 41 countries enrolled in the Organization to
Assess Strategies in Acute Ischemic Syndromes (OASIS) 5 randomized clinical trial. At the 30-day follow-up, patients

Circulation. 2010; 121:750-758.



Table 6. Relationship Between Diet/Exercise Modification and Repeat Cardiovascular Events in Patients With ACS

Risk of MI Risk of Stroke Risk of Death Risk of Death/MI/Stroke
Category OR (95% Cl) p OR (95% CI) P OR (95% CI) P OR (95% Cl) P
No diet/exercise Reference Reference Reference Reference
Diet only 0.93 (0.74-1.16) 05137  0.84(0.54-1.31) 04357  0.91(0.73-1.13) 0.3986  0.91(0.77-1.07) 0.2605
Exercise only 0.78 (0.56-1.1) 01547  094(0.52-1.68)  0.8256  0.61(0.42-0.88) 0.0091  0.69(0.54-0.89) 0.0037

Both diet and exercise  0.52(0.40-0.69)  <00001  0.46(0.26-082)  0.0079 045(0.33-0.60) <0.0001  0.46(0.38-0.57)  <0.0001

Models were adjusted for age; sex: region; history of hypertension, diabetes, and prior MI; body mass index; creatining; PCI/CABG before 30 days; and use of
B-blockers, statins, antiplatelets, and ACE/ARB drugs at 30 days.




]
Relationship Between Healthy Diet and Risk of
Cardiovascular Disease Among Patients on Drug Therapies
for Secondary Prevention

A Prospective Cohort Study of 31 546 High-Risk Individuals
From 40 Countries

Mahshid Dehghan, PhD:; Andrew Mente, PhD; Koon K. Teo, PhD: Peggy Gao, MSc: Peter Sleight, DM:
Gilles Dagenais, MD: Alvaro Avezum, MD: Jeffrey L. Probstfield, MD: Tony Dans, MD:;
Salim Yusuf, DPhil; on Behalf of the Ongoing Telmisartan Alone and in Combination With Ramipril
Global End Point Trial (ONTARGET)/Telmisartan Randomized Assessment Study in ACEI Intolerant
Subjects With Cardiovascular Disease (TRANSCEND) Trial Investigators

Background—Diet quality is strongly related to cardiovascular disease (CVD) incidence, but little is known about its
impact on CVD events in older people at high risk of CVD and receiving effective drugs for secondary prevention. This
study assessed the association between diet quality and CVD events in a large population of subjects from 40 countries
with CVD or diabetes mellitus with end-organ damage receiving proven medications.

Methods and Results—Overall, 31 546 women and men 66.5%6.2 years of age enrolled in 2 randomized trials, the
Ongoing Telmisartan Alone and in Combination With Ramipril Global End Point Trial (ONTARGET) and the
Telmisartan Randomized Assessment Study in ACEI Intolerant Subjects With Cardiovascular Disease (TRANSCEND),

(Circulation. 2012:;126:2705-2712.)



Table 2. HRs and 95% Cls of Composite Outcome for Individuals With Different Types of Medication Use and
Quintiles of Modified Alternative Healthy Eating Index (Quintile 5 Versus 1, Healthiest Versus Unhealthiest)

mAHEI
P for
Q2 vs Q1 Q3vsQ1 Q4 vs Q1 Q5 vs Q1 Trend

Aspirin use

Yes (n=23 828) 0.96 (0.88-1.06) 0.86 (0.77-0.95) 0.80 (0.71-0.89) 0.79 (0.70-0.89) <0.001

No (n=7718) 0.92 (0.78-1.08) 0.92 (0.78-1.10) 0.85(0.71-1.02) 0.72 (0.60-0.87) <0.001
B-blocker use

Yes (n=18 036) 1.00(0.89-1.12) 0.85 (0.75-0.96) 0.83 (0.72-0.95) 0.75 (0.66-0.87) <0.001

No (n=13 510) 0.91 (0.80-1.02) 0.91 (0.80-1.04) 0.80 (0.70-0.92) 0.81(0.71-0.93) <20.001
Statin use

Yes (n=19 055) 0.96 (0.86-1.07) 0.85 (0.74-0.97) 0.80 (0.70-0.92) 0.76 (0.66-0.87) <0.001

No (n=12 491) 0.95 (0.83-1.07) 0.91 (0.80-1.04) 0.83 (0.72-0.96) 0.81 (0.71-0.94) <0.001
Combination of any drugs

Any 1 drug (n=28 721)* 0.95 (0.87-1.04) 0.86 (0.78-0.95) 0.81 (0.73-0.90) 0.77 (0.70-0.86) <0.001

Any 2 drugs (n=11192) 0.94 (0.82-1.08) 0.87 (0.75-1.00) 0.81 (0.70-0.94) 0.77 (0.65-0.90) <0.001

Any 3 drugs (n=10 503) 1.02 (0.87-1.20) 0.84 (0.70-0.99) 0.79 (0.66-0.96) 0.77 (0.63-0.93) <0.001

HR indicates hazard ratio; Cl, confidence interval; mAHEI, modified Alternative Healthy Eating Index; and Q, quintile. All HRs are
adjusted for age; sex; region; trial enroliment allocation; education; smoking; physical activity; body mass index; systolic and diastolic
blood pressures; history of hypertension, diabetes mellitus, and stroke/transient ischemic attack; B-blockers; calcium channel

blockers; antiplatelets; and statin. Categories of covariate adjustments were as follows. Regions: West region versus South America,



Beyond Restenosis

Five-Year Clinical Outcomes From Second-Generation Coronary
Stent Trials

Donald E. Cutlip, MD: Amit G. Chhabra, MBBS. MPH; Donald S. Baim, MD;
Manish S. Chauhan, MD: Sachin Marulkar, MBBS, MPH: Joseph Massaro, PhD: Ameet Bakhai, MD:
David I. Cohen, MD, MSc¢: Richard E. Kuntz, MD, MSc: Kalon K.L.. Ho, MD, MSc

Background—In the first year afler coronary stent implantation, clinical failures are driven mainly by procedural
complications and restenosis. but the subsequent relative contributions of restenosis and disease progression to late
failures are less clear.

Methoeds and Results—We observed 1228 patients for 5 vears after the implantation of stents as part of pivotal
second-generation coronary stent trials. Clinical events of death. myocardial infarction, repeat revascularization, and
repeat hospitalization for acute coronary syndrome or congestive heart failure were attributed to the index stented
(target) lesion or other distinet sites (either in the target or other coronary vessels) and further classified as procedural.
restenosis, or nonrestenosis. During the first year the hazard rate was 18.3% for target-lesion events and 12.4% for

events unrelated to the target lesion. After the first year the average annual hazard rate was 1.7% for target-lesion events
10

and 6.3% for nontarget-lesion events. By the fifth vear. restenosis events occurred in 20.3% of patients, whereas 30-day
procedural complications or later nonrestenosis events occurred in 37.9%. including 11.4% who also experienced a

20

restenosis event, for a combined cumulative event rate of 46.4%. Diabetes mellitus and multivessel disease were
independently associated with increased risk for both restenosis and nonrestenosis events.

Conclusion—1In a low-risk clinical trial population. the clinical outcome bevond | year after stenting i1s determined by a
high rate of events related to disease progression in segments other than the stented lesion. which itself remains
relatively stable. (Circulation. 2004:110:1226-1230.)




Five-Year Clinical Outcomes From Second-Generation Coronary Stent Trials circutation. 2004;110:1226-1230
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Low-Risk Diet and Lifestyle Habits
in the Primary Prevention of

Myocardial Infarction in Men
A Population-Based Prospective Cohort Study

CrossMark

Agneta Akesson, PuD, Susanna C. Larsson, PuD, Andrea Discacciati, MSc, Alicja Wolk, DMSc




TABLE 3 Effect of Combined Low-Risk Behaviors in Relation to Risk of Myocardial Infarction*

Compared With the

Age-Standardized Compared With Remainder of the Population

Group

Low-Risk Group
No. of Events (% Men)

Incidence Ratet
(95% CI)

High-Risk Group#
RR (95% CI)

Study Population
RR (95% CI)

Attributable Risk§
% (95% CI)

1 low-risk factor: healthy diet (RFS top quintile)

2 low-risk factors||: healthy diet (RFS top quintile),
alcohol consumption 10-30 g/day

3 low-risk factors9: healthy diet (RFS top quintile),
alcohol consumption 10-30 g/day, no smoking

4 low-risk factors#: healthy diet (RFS top quintile),
alcohol consumption 10-30 g/day, no smoking,
physically active (=40 min/day of walking/
bicycling and =1 h/week of exercise)

5 low-risk factors: healthy diet (RFS top quintile),
alcohol consumption 10-30 g/day, no smoking,
physically active (=40 min/day of walking/
bicycling and =1 h/week of exercise), waist
circumference <95 cm

177 (18)
74 (8.7)

36 (5.4)

9(1.7)

495 (417-572)
429 (321-537)

321 (208-433)

218 (73-363)

131 (0-279)

0.74 (0.58-0.96)
0.65 (0.48-0. 87)

0.36 (0.25-0.53)

0.24 (0.12-0.47)

0.14 (0.04-0.43)

0.82 (069-0.96)
0.75 (0.59-0.95)

0.54 (0.39-0.76)

0.36 (0.19-0.69)

0.21 (0.07-0.66)

16 (4-35)
23 (4-39)

44 (23-49)

64 (30-81)

79 (34-93)

*All relative risks were adjusted for age (continuous), educational achievement (=9, 10 to 12, >12 years), family history of myocardial infarction (yes/no), use of aspirin (yes/no), marital status (unmarried,
married, divorced, widowed), non-Recommended Food Score (quintiles), and total energy intake (continuous). tPer 100,000 person-years. $The high-risk group (8.3% of the study population and 166 cases
of myocardial infarction [age-standardized incidence rate 979 cases per 100,000 person-years]) included men with no low-risk factors and was characterized by the following: median 2.9 servings/day of
vegetables and fruit, 3.0 servings/day of whole grains, and 1.4 servings/week of fish; 24 pack-years of tobacco smoking (55% reported to be current smokers); 36% reported neither =40 min of daily
walking/bicycling nor =1 h per week of exercise; and a median waist circumference 101 cm. §Estimated compared with the remainder of the total study population, representing 91.3%, 94.6%, 98.3%, and
99%, respectively, for each additional low-risk factor. | The model was also adjusted for smoking, physical activity, and waist circumference. The model was also adjusted for physical activity and waist
circumference. #The model was also adjusted for waist circumference.

RFS = Recommended Food Score; other abbreviations as in Table 2.
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Low-risk lifestyle practices

Healthy body weight

Physically active

No smoking

Alcohol in
moderation

Blood lipids

Blood pressure
Oxidative stress
Endothelial function
Glucose tolerance
Insulin sensitivity
Blood coagulation
Inflammation
Cardiac function

Myocardial infarction
Population preventable proportions

Healthy body weight

Physically active

No smoking

Alcohol in
moderation

CENTRAL ILLUSTRATION 5 Combined Low-Risk Behaviors and the Population Preventable Proportions of Ml

The combination of the 5 low-risk dietary and lifestyle factors, the proposed intermediate biological factors, and the population preventable

proportions of myocardial infarction.




EDITORIAL COMMENT

The Promise of Lifestyle for ®
Cardiovascular Health :

Time for Implementation*

Dariush Mozaffarian, MD, DrPH




and of abdominal obesity to 4 in 5 MIs. These findings
highlight the primacy of healthy lifestyle. For both
individual patients and populations, lifestyle goals
should not be formulated solely for control of weight
or blood pressure, cholesterol, and glucose levels.
Although lifestyle has major benefits on these physi-
ological factors, a healthier diet, greater activity, and
nonsmoking influence numerous other pathways of
risk and produce substantial additional benefits for
cardiovascular and noncardiovascular health (5). For

example, in the present investigation among >20,000




an end and instead recognizing the relevance of life-
style as a primary target for health. It is time for med-
ical educators, clinicians, health administrators, and
insurance providers to follow suit by designing and
implementing a comprehensive, ambitious agenda to
incorporate measures of and targets for dietary qual-
ity, physical activity, smoking, and central obesity into
every aspect of the health system (9). Patients should
enter their doctor’s office and not simply ask “How are
my blood pressure, cholesterol, and glucose levels?”
but also ask “How are my dietary habits, physical ac-

tivity level, smoking, and waist measurement?”




The New England
Journal of Medicine

Copyright © 2002 by the Massachusetts Medical Society

VOLUME 346 MArcH 14, 2002 NUMBER 11

EXERCISE CAPACITY AND MORTALITY AMONG MEN REFERRED
FOR EXERCISE TESTING

JONATHAN MYERS, PH.D., ManisH PrakasH, M.D., VicTor FrRoELICHER, M.D., DAT Do, M.D., SAra PaRTINGTON, B.Sc.,
AND J. EDwiN ATwoop, M.D.

ABSTRACT

Background Exercise capacity is known to be an
important prognostic factor in patients with cardiovas-
cular disease, but it is uncertain whether it predicts
mortality equally well among healthy persons. There
is also uncertainty regarding the predictive power of

H " al L o L. H | A ] :

- PR P, auallaloaal cd aiinvataa

URING the past two decades, exercise ca-
pacity and activity status have become well-
established predictors of cardiovascular and
overall mortality.:? The fact that exercise
capacity is a strong and independent predictor of out-
comes supports the value of the exercise test as a clin-
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Ventilation

Ventilation/Perfusion

I air density
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Basic Science for Clinicians

Running Forward
New Frontiers in Endurance Exercise Biology

Glenn C. Rowe, PhD; Adeel Safdar, PhD; Zolt Arany, MD, PhD



The many long-term benefits of regular endurance exercise.

Delays Alzheimer and
Parkinson’s disease

Improves mood and cognition

/
——Improves sleep

T Decreases stress

Lessens risk and severity of strokes "

Improves muscle strength

Increases energy levels
and endurance

Protects against
atherosclerosis

Improves function in
heart failure

thiidts olsesit Improves digestion
imits obesity
Lowers incidence breast and

Counters diabetes
colon cancer

Improves Fertility
Prevents hypertension
Improves lipid profiles
Slows muscle atrophy and

prevents sarcopenia

Maintains bone density and /

decreases osteoporosis risk /

Strengthens immune system

Best current therapy for

Peripheral Artery Disease
Maintains joint mobility

Prevents falls in elderly ~ Improves circulation

Delays aging
Improves the health of off-spring Improves self-esteem

Rowe G et al. Circulation 2014;129:798-810

& American
” Heart
Association. Copyright © American Heart Association, Inc. All rights reserved.



Modular signaling pathways that underpin muscular adaptations to endurance exercise.

B Motor and autonomic innervation
j A\ © - g Metabolic

activity

Ca** cAMP AMPK
CaMK PKA SIRT
calcineurin p38 MAPK mTOR
=

MEF2; NFAT; HDAC A =4

: : e _

Myofibrillar content " @ @ tf:fi?&:fgrtfé ﬁ'
@ response

NRF1/2; ERRa; PGC-1a/p PPARa/d; PGC-1a/
Mitochondrial biogenesis Fatty Acid oxidation/transport
Auto/Mitophagy
Mitochondrial fusion/fission

Rowe G et al. Circulation 2014;129:798-810

z American
” Heart
Association. Copyright © American Heart Association, Inc. All rights reserved.



Muscle as an endocrine organ.

White fat

Liver
IL-6
NRG LIF BDNF
BDNF
Myostatin
IL-6

Blood vessels
/ IL-6
VEGFA
PDGFB
IL-8 Fsitt \

Fslt1
Heart

Pancreas

Rowe G et al. Circulation 2014;129:798-810
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Copyright © American Heart Association, Inc. All rights reserved.



PHYSIOLOGY 28: 330-358, 2013; doi:10.1152/physiol.00019.2013

Exercise is the Real Polypill

The concept of a “polypill" is receiving growing attention to prevent cardio-
vascular disease. Yet similar if not overall higher benefits are achievable with
reqular exercise, a drug-free intervention for which our genome has been
haped over evolution. Compared with drugs, exercise is available at low cost
and relatively free of adverse effects. We summarize epidemiological evi-

dence on the preventive/therapeutic benefits of exercise and on the main

biological mediators involved.

Carmen Fiuza-Luces, '
Nuria Garatachea,’
Nathan A. Berger,* and
Alejandro Lucia'*

"Universidad Europea Madrid, Madrid, Spain; ZInstituto de
Investigacion, Hospital 12 de Octubre, Madrid, Spain; *Facultad
de Ciencias de la Salud y del Deporte, Universidad de
Zaragoza, Huesca, Spain; and “Center for Science, Health and
Society, Case Western Reserve University, School of Medicine,
Cleveland, Ohio

alejandro.lucia@uem.es
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FIGURE 2. Summary of the main myokines, their putative effects, and the molecular signals/pathways involved

AMPK, AMP-activated protein kinase; BDNF, brain-derived neurotrophic factor; CREB, cAMP response-element-binding protein; C-X-C R2, C-X-C
receptor 2; FFA, free-fatty acid; FGF21, fibroblast growth factor 21; Fndc5, fibronectin type Ill domain-containing 5 protein; Fstl1, follistatin-like 1;
IGF, insulin-like growth factor; IL-1ra, IL-1 receptor antagonist; Inslé, insulin-like é; LIF, leukemia inhibitory factor; NO', nitric oxide; NOS, nitric
oxide synthase; PGC-1a, peroxisome proliferator-activated receptor-y coactivator 1a; PI3K, phosphatidylinositol 3-kinase; SIRT1, sirtuin 1; SPARC,
secreted protein acidic and rich in cysteine; sTNF-R, soluble TNF receptors; trkB, tropomyosin receptor kinase; UCP1, uncoupling protein 1.




Articles

Minimum amount of physical activity for reduced mortality @ i
and extended life expectancy: a prospective cohort study

Chi PangWen*, Jackson Pui Man Wai*, Min Kuang Tsai, Yi Chen Yang, Ting Yuan David Cheng, Meng-Chih Lee, Hui Ting Chan, Chwen Keng Tsao,
Shan Pou Tsaij, Xifeng Wu

Summary
Background The health benefits of leisure-time physical activity are well known, but whether less exercise than the published online
recommended 150 min a week can have life expectancy benefits is unclear. We assessed the health benefits of a range Avgust 16,2011

) s O B e D0I:10.1016/50140-
of volumes of ph) sical activ lt} in a Taiwanese pOpllldthll. 6726(11)60749-6
See Online/Comment

Methods In this prospective cohort study, 416175 individuals (199265 men and 216910 women) participated in a o110 1016/50140-

standard medical screening prooramme in Taiwan between 1996 and 2008, with an average follow-up of 805 vears 6736(11)61029-
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Wen et al.
Minimal Amount of Exercise to Prolong Life
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FIGURE 1 Comparison of Benefits Between Walking and Running

A 5-min run generates the same benefits as a 15-min walk, and a 25-min run is equivalent
to a 105-min walk.
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*Anil Nigam, Martin Juneau
Montreal Heart Institute and Université de Mantréal
5000 Béanger Street, Montreal, Quebec H1T 1C8, Canada

Comment

Survival benefit associated with low-level physical acti

In The Lancet, Chi Pang Wen and colleagues’ report their
findings from a very large observational study, showing
that a small amount of leisure-time physical activity
reduces total mortality, mortality from cardiovascular
disease, and mortality from cancer. Although the ability
of physical activity in moderate amounts to reduce
mortality from all cavses has been well documented,™
the public-health recommendation in most countries
is to do the equivalent of at least 30 min per day of
walking, most days of the week—ie, 150 min per week.™
Wen and colleagues’ study shows that half this amount
of physical activity (15 min per day for 6 days a week)
reduces all-cause mortality by 14%, cancer mortality by
10%, and mortality from cardiovascular disease by 20%.
To our knowdedge, this is the first observational study of
this size to report important and global health benefits
at such a low volume of kisure-time physical activity
with this degree of precision. The benefits of physical
activity follow a dose-response curve (figure), which
clearly shows that although a little amount of physical
activity is good, more is better. In an ideal world, people
would benefit greatly from 300 min of moderate-
Intensity physical activity per week, but data from most
countries show that this amount of physical activity is
achieved by only a small proportion of the population.*
The reason for this reality is multifactorial and complex,
and individual, psychosoclal,
factors all play a part.” Repeated, simple advice from a
physician—as Wen and colleagues suggest—is one of
many interventions that can effectively contribute to
increased physical activity.* We agree that this advice is
very simple and probably casily achievable.

Because of its observational nature, Wen and
colleagues’ study cannot establish causality, but their
results are entirely consistent with the findings of
prospective randomised trials in secondary cardiovascular
prevention that show a clear mortality benefit from
regular exercise.™™ As such, the direct health benefits of
exerclse are irrefutable. Exercise can reduce cardiovascular
mortality and, in particular, coronary mortality by many
mechanisms, including improvements in endothelial
function, autonomic tone, inflammation, and risk-factor
control The final common pathways of cardiovascular
risk reduction presumably operate through  both
improved  endothelial  function and  improved

and environmental

ity

autonomic regulation of cardiovascular  function.”
Improved endothelial function leads to the prevention
and stabilisation of coronary atherosclerosis, thereby
reducing the risk of acute coronary syndromes. Improved
autonomic function leads to a reduced risk of sudden
cardiac death. Cancer, like coronary heart disease, is also
to an extent preventable and shares several commeon risk
factors such as poor nutrition, obesity, inflammation,
and physical inactivity, Therefore, improverments in some
of these risk factors with regular exercise could plausibly
explain the cancer mortality benefits recorded by Wen
and colleagues. The oncoprotective effects of exercise are
certainly an expanding topic of research in cancer.”

Finally, noteworthy from a public health perspactive,
54% of individuals in the Talwanese cohoret studied were
inactive, with another 22% doing low levels of leisure-time
physical activity only. Rural-to-urban migration across the
Asia-Pacific region through rapid economic growth and
industrialsation during the past few decades could explain
these kow levels of physical activity and the concomitant
epidemnics of obesity and diabetes that are being
witnessed." The knowdedge that as littke as 15 min per
day of exercise on most days of the week can substantially
reduce an individual's risk of dying could encourage many
more individuaks to incorporate a small amount of physical
activity into their busy lives. Govemments and health
professionals both have major roles to play to speead this
good news story and convince people of the importance
of being at least minimally active,

Heakth bernine

Y T T
e 0 400
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Leisure-Time Running Reduces
All-Cause and Cardiovascular
Mortality Risk

Duck-chul Lee, PuD,* Russell R. Pate, PuD,f Carl J. Lavie, MD, !¢ Xuemei Sui, MD, PuD,i
Timothy S. Church, MD, PuD, Steven N. Blair, PED||

BACKGROUND Although running is a popular Leisure-time physical activity, little is known about the long-term effects
of running on mortality. The dose-response relations between running, as well as the change in running behaviors over
time, and mortality remain uncertain.

CrossMark

OBJECTIVES We examined the associations of running with all-cause and cardiovascular mortality risks in 55,137
adults, 18 to 100 years of age (mean age 44 years).

METHODS Running was assessed on a medical history questionnaire by leisure-time activity.

RESULTS During a mean follow-up of 15 years, 3,413 all-cause and 1,217 cardiovascular deaths occurred. Approximately
24% of adults participated in running in this population. Compared with nonrunners, runners had 30% and 45% lower
adjusted risks of all-cause and cardiovascular mortality, respectively, with a 3-year life expectancy benefit. In dose-
response analyses, the mortality benefits in runners were similar across quintiles of running time, distance, frequency,
amount, and speed, compared with nonrunners. Weekly running even <51 min, <6 miles, 1 to 2 times, <506 metabolic
equivalent-minutes, or <6 miles/h was sufficient to reduce risk of mortality, compared with not running. In the analyses
of change in running behaviors and mortality, persistent runners had the most significant benefits, with 29% and 50%
Lower risks of all-cause and cardiovascular mortality, respectively, compared with never-runners.

CONCLUSIONS Running, even 5 to 10 min/day and at slow speeds <6 miles/h, is associated with markedly reduced
risks of death from all causes and cardiovascular disease. This study may motivate healthy but sedentary individuals to
begin and continue running for substantial and attainable mortality benefits. (J Am Coll Cardiol 2014;64:472-81)

© 2014 by the American College of Cardiology Foundation.
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FIGURE 2 HRs of All-Cause and Cardiovascular Mortality by Running Distance, Frequency, Total Amount, and Speed

Participants were classified into 6 groups: nonrunners and 5 quintiles of each running distance, frequency, total amount, and speed. All hazard ratios (HRs)
were adjusted for baseline age (years), sex, examination year, smoking status (never, former, or current), alcohol consumption (heavy drinker or not), other
physical activities except running (0, 1 to 499, or =500 MET-min/week), and parental cardiovascular disease (CVD) (yes or no). The bars indicate 95% Cl,
and HRs are shown next to the bars. MET = metabolic equivalent.
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Cardiovascular Mortality

Non- i ; -
runners Quintiles of running characteristics

Time (min/wk) <51 51-80 81-119 120-175 2176
Distance (miles/wk) <6 6-8 9-12 13-19 220
Frequency (times/wk) 1-2 3 4 5 26
Total amount (MET-min/wk) <506 506-812 813-1199 1200-1839 21840
Speed (mph) <6.0 6.0-6.6 6.7-1.0 71-15 276

CENTRAL ILLUSTRATION Leisure-Time Running Reduced All-Cause and Cardiovascular Mortality Risk

Hazard ratios (HRs) of all-cause and cardiovascular mortality by running characteristic (weekly running time, distance, frequency, total amount, and speed).
Participants were classified into 6 groups: nonrunners (reference group) and 5 quintiles of each running characteristic. All HRs were adjusted for baseline
age (years), sex, examination year, smoking status (never, former, or current), alcohol consumption (heavy drinker or not), other physical activities except
running (0, 1 to 499, or =500 MET-minutes/week), and parental history of cardiovascular disease (yes or no). All p values for HRs across running char-
acteristics were <0.05 for all-cause and cardiovascular mortality except for running frequency of =6 times/week (p = 0.11) and speed of <6.0 miles/h
(p = 0.10) for cardiovascular mortality. Abbreviation as in Figure 2.




Cardiovascular Risk

Relationship of Sedentary Behavior and

Physical Activity to Incident Cardiovascular Disease
Results From the Women’s Health Initiative

Andrea K. Chomistek, SCD,* JoAnn E. Manson, MD, DRPH,T Marcia L. Stefanick, PuD,i

Bing Lu, MD, DrPH,i Megan Sands-Lincoln, PHD,§ Scott B. Going, PuD,|| Lorena Garcia, PuD,
Matthew A. Allison, MD,# Stacy T. Sims, PuD,T Michael J. LaMonte, PuD,*
Karen C. Johnson, MD,77 Charles B. Eaton, MD1i§§

Boston, Massachusetts; Stanford, Davis, and San Diego California; Philadelphia, Pennsylvania;
Tucson, Arizona; Buffalo, New York; Memphis, Tennessee; and Providence and Pawtucket, Rhode Island

Objectives The aim of this study was to examine the independent and joint associations of sitting time and physical activity with
risk of incident cardiovascular disease (CVD).
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HR of CVD

LR
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Physical Activity (MET-hrs/wk)

Multivariable-Adjusted HRs for Total CVD for
Joint Association Between Sedentary Time and
Physical Activity

The multivariable model was stratified by age and includes race; education;
income; marital status; smoking; family history of myocardial infarction;
depression; alcohol intake; hours of sleep; intake of total calories, saturated
fat, and fiber; and body mass index. The p for interaction is 0.94.

CVD = cardiovascular disease; HR = hazard ratio; MET = metabolic
equivalent task.
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Learn More

TrekDesk Treadmill Desk

Let TrekDesk treadmill desk show you how to workout at work, improve your
mental and physical health while performing nearly any reqular desk task,
without taking any extra time out of your day.

Workout at work? The TrekDesk treadmill desk fits virtually any existing treadmill
with unique features designed to keep you walking slowly, feeling great and
working through out the day.

Need more information? Request a free TrekDesk Treadmill Desk Catalog.
Like TrekDesk on FACEBOOK for a chance to win a free TrekDesk treadmill
desk or follow TrekDesk on TWITTER.

Price: $479.00
Shipping:  This item ships for FREE with Super Saver Shipping
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} En moyenne, les Canadiens ont regarde 28 heures de television par semaing, nombre
plus eleve que 1a moyenne de 26,5 heures en 2009, Cette augmentation est
attribuable a l'utlisation d'un nouvel outil de mesure, plus precis.
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Television Viewing and Risk of Type 2
Diabetes, Cardiovascular Disease,
and All-Cause Mortality

A Meta-analysis

Anders Creatved. MPH. MSc

Frank B He, MDD, PR
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Figure 3. Dose-Response Relationship Between Television Viewing and Risk of Type 2 Diabetes, Cardiovascular Disease, All-Cause Mortality
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Dotted lines represent the 95% confidence intervals for the fitted trend. The dose-response relationship plot between television (TV) viewing (hours per day) and risk of
type 2 diabetes (4 studies), cardiovascular disease (4 studies), and all-cause mortality (3 studies) was estimated with random-effects meta-regression,'® which allowed for
a nonlinear response by including a quadratic term of TV viewing time. The test for a nonlinear relationship was only significant for all-cause mortality (P=.007). In sub-
sequent piecewise regression, the best model fit was obtained at an inflection point of 3 hours of TV viewing per day (P=.01 for difference in slopes).

2452 JAMA, June 15, 2011—Vol 305, No. 23

©2011 American Medical Association. All rights reserved.
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CLINICAL BENEFITS

Numerous publications have documented
the efficacy of exercise-based cardiac reha-
bilitation (CR) after myocardial infarction
(MI) or coronary artery bypass surgery.
Because most studies published were
underpowered to detect significant mortal-
ity reductions, many meta-analyses were
performed to address this issue. Three
recent meta-analyses’ have confirmed
earlier reviews published in the late
eighties.**

In their publication, Clark and col-
leagues' reviewed 63 randomized trials

COST-EFFECTIVENESS OF
EXERCISE-BASED CARDIAC
REHABILITATION

A review of 15 studies on the economic
impact of exercise-based CR was published
by Papadakis and colleagues in 2005." The
authors concluded that the range of cost per
life-year gained was between $2193 and
$28,193 and from $668 to $16,118 per
quality-adjusted life-year gained.

Ades and colleagues’ studied the cost ef-
fectiveness of CR after myocardial infarc-
tion. Their results show a cost of $2130 per
life-year saved in the late 1980s and $4950

or o Ty a3\ 14 -l b 0 [ .




TABLE 32-1 | Exercise Prescription for Subjects with
Coronary Heart Disease

Aerobic Training

Intensity:*

® Heart rate: 65%-85% of maximal HR** or 40%-60% of the HR reserve
(HR reserve = (maximal HR — resting HR) + resting HR)

® Gas exchange measurements: 40%-60% of maximal VO,.

® Perceived exertion: Borg scale 12-14.

Frequency: 3-5 sessions/week.

Duration: 20-45 minutes/session.

Resistance Training

Intensity: 30%-40% of 1-RM for upper body exercises. 40%-60% of 1-RM
for lower body exercises.

Repetitions: 10-15 per set.

Number of sets: 8-10 sets of different exercises.

Frequency: 2-3 sessions/week.

*As measured during a symptom-limited exercise test.
*¥*See text if exercise-induced ischemia is present during the exercise test.
HR, heart rate; 1-RM, maximum weight that can be lifted to complete one repetition.
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EXERCICE INTERMITTENT : HISTORIQUE

v oy 4 )
Reindell und Roskamm - Physiologische Grundlagen des Intervalltrainings 1 Relnde” ( I 950 S)

Aus der Medizinischen Universititsklinik Freiburg i/ Br.
(Direktor: Prof. Dr. Dr. h.c. L. Heilmeyer)

EIN BEITRAG ZU DEN PHYSIOLOGISCHEN GRUNDLAGEN DES
INTERVALLTRAININGS UNTER BESONDERER
BERUCKSICHTIGUNG DES KREISLAUFES 1:2

Emile Zatopek (1952)

H. REINDELL uad H. ROSKAMM

.(Eingegangcn am 1. November 1958.)
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Core Components of Cardiac Rehabilitation/Secondary Prevention Programs:
2007 Update: A Scientific Statement From the American Heart Association
Exercise, Cardiac Rehabilitation, and Prevention Committee, the Council on
Clinical Cardiology: the Councils on Cardiovascular Nursing, Epidemiology and
Prevention, and Nutrition, Physical Activity, and Metabolism; and the American
Association of Cardiovascular and Pulmonary Rehabilitation
Gary J. Balady. Mark A. Williams, Philip A. Ades. Vera Bittner. Patricia Comoss,
JoAnne M. Foody, Barry Franklin, Bonnie Sanderson and Douglas Southard
Circulation 2007:115:2675-2682: originally published online M: ay 18,2007,

= [Dewalop an individualized exercise prescription for aembic and resistance training that & based on evaluation findings, nsk

siratification, comarbidiies (eg. peripheral arterial disease and musculoskeletal conditions), and patient and program goals.

The exercise regimen should be reviewed by the program medical director or refering physician, modified i necessary, and

approved. Exercise prescription should specify freqguency (F), imtensity (T, duration {04, modalites (M), and progression (FL

® For aermobic exercise: F=23-5 daya’wik; |=50-80% of exercise capacly; D=20-60 minutes; and M=walking, treadmil,
cycling, rowing, stair climbing, armie] engometny, and others using m"tnu:L+ or interval training as appropriate.

& For resistance exercise: F=2-3 daysfwk; 1=10-15 repefitions per set to moderate fatigue; ['=1-3 sets of &5-10 different
upper and lower body exercises; and M=calisthenics, dastic bands, cuffhand weights, dumbbells, free weights, wall
pulleys, or weight machines.

® Include warm-up, cool-down, and fiexibility exercises in each exemise session.
= Prowide progressive updates fo e exercise prescripiion and maodify further if clinical status changes.

= Sypplement the formal exercise regimean with activity guidelines as oullined in the Physical Aciivity Counseling section of
fhiz tahle.
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Caractéristiques d’'un exercice intermittent

Intensité de I'exercice (%VAM, %VO,max, %record)

Durée de I'exercice (minutes, secondes)
Durée de la récupération (minutes, secondes)
Type de la récupération (active, passive)

Nombre de répétitions de I'exercice (n)

L



Intéréts de I’exercice intermittent a haute intensité

- Adaptations centrales et périphériques

- S’habituer a faire des efforts fractionneés

- Meilleure récupération entre les efforts.

- Maintenir un haut niveau de VO, pendant une longue duree.

- Travailler a des vitesses que I’on ne peut pas maintenir en
continu
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Fig. 1. Different training protocols. Mode (a) and (b) ratio 1:1, mean intensity 50%, amplitude 200%; mode (c) and (d) ratio 1:1, mean
intensity 75%, amplitude 66%. HIIT = high-intensity interval training; MAP =maximal aerobic power; Tlim =time to exhaustion.




2. General Principles of Intervall
Training Prescription

In healthy trained subjects, the improvement
In VO:DM with exercise training appears to cor-
relate with the time spent at a high level of oxygen
uptake (VO,).#! It is thus usual to measure this
parameter to determine the acute physiological
requirements of different interval-training proto-
cols. P44 I training for sports, three categories
of interval training inducing different physiolog-
ical responses are usually described: long mtervals
(3-15 minutes, intensity 85-90% maximal oxygen
uptake [VO,,,.J), moderate intervals (1-3 minutes,

Adis © 2012 Springer Intemational Publishing AG. All rights reserved.

Table I. Examples of calculations using Saltin’s parameters for two
different interval-training protocols (A, B)

Saltin’s parameters Mode A Mode B
Duration of exercise phase  15sec 1 min
Exercise intensity (PPO) 120% of PPO  100% of PPO
Duration of recovery phase  15sec 30sec

Type and intensity of
recovery

Ratio
Mean intensity
Amplitude

Passive (0%)

11
60%
200%

Active (50% of
PPO)

2/1
83%
60%

PPO=peak power output.

Sports Med 2012; 42 (7)




Pour 1 VOa2max, il faut stimuler VOmax, donc
s'entrainer a des intensités proches du VO2 max

VO2




Etude de la réponse aigué a l'exercice intermittent a haute intensité chez le patient coronarien

These de Doctorat effectuée en cotutelle
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Département de Kinésiologie
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Flg. 2. Oxygen consumption, heart rate and ventilation in a patient during continuous exercise (left panel) and interval training (right panel).
The continuous exercise consisted of maintaining an intensity of 70% of MAP for 28.7 minutes, and high-intensity interval training after a
10-minute warm-up at 50% of MAP consisted of two series of 10 minutes each comprising 15-second periods of exercise at 100% of MAP
interspersed with 15-second phases of passive recovery. The two series were separated by 4 minutes of rest and ended with a 5minute
recovery penod (ratio 1:1, mean intensity 50%, amplitude 200%). The dotted line shows the maximal values for this coronary arery dis-
ease patient for the three criteria. bpm =beats per minute; HR=heart rate; MAP = maximal aerobic power; Ve = ventilation; VO, = axygen
consumption.




15 secondes a 120% de la VMA; récupération = 15 secondes a 0 ou a 50
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High Intensity Interval exercise (HIIE)
VS
Moderate Intensity Continuous exercise (MICE)

Equivalent energy expenditure
Lower mean ventilation
Lower perceived exertion

*More efficient and preferred

Guiraud T et al. Med Sci Sports Exer. 2011.
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Superior effects on body composition (fat mass and WC)
Blood pressure

Cholesterol and triglycerides
Exercise capacity and resting heart rate

Gremeaux et al. Am J Phys Med Rehabil. 2012.
Landaeta-Diaz et al. Eur J Prev Cardiol. 2012
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CLINICAL STUDIES

Exercise above the ischemic threshold and serum
markers of myocardial injury

Martin Juneau MD'->?, Nathalie Roy MD*, Anil Nigam MD'3, Jean-Claude Tardif MD'>?, Lucie Larivée RN’

M Juneau, N Roy, A Nigam, J-C Tardif, L Larivée. Exercise above
the ischemic threshold and serum markers of myocardial injury.

Can ] Cardiol 2009;25(10):e338-e341.

BACKGROUND: Current guidelines for exercise training in coronary
patients state that in the presence of exercise-induced ischemia, the heart
rate during exercise should be at least 10 beats/min below the heart rate
associated with an ST segment depression of | mm or greater. For patients
with a relatively low ischemic threshold, this recommendation does not
allow for a sufficient training stimulus.

OBJECTIVE: To document the effect: of a single session of exercise above
the ischemic threshold on biochemical markers of myocardial injury in
stable coronary patients with exercise-induced ischemia. Because creatine
kinaze (CK) and its MB isoenzyme (CK-MB) can both increase after exer-
cise because of skeletal muscle injury, troponin T was also measured.
METHODS: Twenty-one patients with documented coronary artery dis-
ease underwent two 20 min exercize sessions. The intensity of the first
exercise training session was fixed at a heart rate below the ischemic
threshold (ie, approximately 10 beats/min lower than the heart rate associ-
ated with the appearance of an ST segment depression of 1 mm or greater).
The intensity of the second exercise session was fixed at a heart rate above

L'exercice au-dessus du seuil ischémique et des
marqueurs sériques de lésion myocardique

HISTORIQUE : Selon les lignes directrices actuelles relativement a
Pentrainement a l'exercice chez les patients atteints d'une maladie
cardiovasculaire, en présence d’ischémie induite par l'exercice, le
rythme cardiaque pendant l'exercice devrait se situer au moins a
10 battements/min sous celui associé¢ & une dépression du segment ST
de 1 mm ou plus. Dans le cas des patients chez qui le seuil ischémique
et relativement faible, cette recommandation n’assure pas un stimulus
d’entrainement uffisant.

OBJECTIF

au-dessus du seuil iachémiquc sur les marqueurs biochimiqucs de lésion

. DOCUanICI’ lCS cffcts d’unc JCUIC seance d‘CXCl‘CiCC

myocardique chez des patients atteints d’une coronaropathie stable
souffrant d'ischémie induite par Pexercice. Puisque la créatine kinase
(CK) et ses isoenzymes MB (MB-CK) peuvent augmenter apré: 'exercice
en raison d'une lésion du muscle squelettique, on a également mesuré la
troponine T.

METHODOLOGIE : Vingt et un patients atteints d’une coronaropathie
documentée ont effectué deux séances d'exercice de 20 minutes.

Lintensité de la premicre séance d’entrainement 3 'exercice était établic




TABLE 4
Serum markers before and after exercise

Below ischemic Above ischemic
threshold threshold

Before training
CK, U/L 145+41 11027
CK-MB, U/L 6+1 8+1
Troponin T, ng/mL 0.009+0.009 0.014+0.011
6 h post-training
CK, U/L 151+£36 127+32
CK-MB, U/L 9+2 8+1
Troponin T, ng/mL 0.015+0.008 0.014+0.012
24 h post-training
CK, U/L 13227 118+32
CK-MB, U/L 9+3 9+1
Troponin T, ng/mL 0.011+0.008 0.011+x0.007

Data presented as mean + SD. Normal ranges: creatine kinase (CK) 24 U/L
to 195 U/L; CK-MB isoenzyme 0 U/L to 30 U/L; troponin T <0.1 ng/mL. No
significant differences noted for all comparisons
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High-Intensity Aerobic Interval
Training In a Patient with Stable
Angina Pectoris

ABSTRACT
Meyer P, Guiraud T, Gayda M, Juneau M, Bosquet L, Nigam A: High-intensity

aerobic interval training in a patient with stable angina pectoris. Am J Phys Med
Rehabil 2009;88:000-000.

Recently, high-intensity aerobic interval training was shown to be more effective
than continuous moderate-intensity exercise for improving maximal aerobic ca-
pacity and endurance in patients with coronary heart disease. However, patients
with exercise-induced ischemia were not included in those studies. We present
the acute cardiopulmonary responses of a 67-yr-old man with stable angina
pectoris during a 34-min session of high-intensity aerobic interval training. Exer-
cise was well tolerated with neither significant arrhythmia nor elevation of cardiac

v




VOzmax

s Ischemic
éﬂ threshold
g :
£ z
3 . ;
= © ‘. ® - @+ Maximal exercise stress test ‘b
= g5 £ ".. -0+ High intensity interval training -,.
é\l d " :
. :
> ? 2 i
10 %
o
3

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Time (min)

FIGURE 1 Oxygen uptake (averaged every 15 secs) during maximal exercise stress test and high-intensity
interval training.




FIGURE 2 ECGs (leads V5 and V6) and perceived angina during a 34-min session of high-intensity interval
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Brief Rapid Report

Comparison of Carbohydrate and Lipid Oxidation During
Continuous and Intermittent Exercise in Patients With
Chronic Heart Failure

. ~ a,b,c p . a,k ¢ a,b,d
Mathieu Gayda, PhD,”™“ Eve Normandin, MSc,”” Philippe Meyer, MD,"™*
y Pt )

. a,b,c . . a,b,c
Martin Juneau, MD,*™* and Anil Nigam, MD*"*

* Cardiovascular Rehabilitation and Prevention Centre (EPIC), Montreal Heart Institute and Universite de Montréal, Montreal, Québec, Canada
* Research Centre, Montreal Heart Institute and Université de Montréal, Montreal, Québec, Canada
“ Department of Medicine, Faculty of Medicine, Universite de Montréal, Montreal, Québec, Canada

4 University Hospital of Geneva, Geneva, Switzerland




High intensity interval training versus moderate continuous training

in patients post acute coronary syndrome

DouGLAS HAYAMI'2S- M GAYDAZ, J-F LAROUCHE??, G LAPIERRE?3, C HENRI'2, E THORIN'2, J-C TARDIF'2, M JUNEAU'23, A NIGAM'23
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BMI Case Rep. 2013 Feb 13;2013. pit: ber2012007668. doi: 10.1136/ber-2012-007668.

The effect of high-intensity aerobic interval training on postinfarction left ventricular
remodelling.

Godfrey Rl, Theologou T, Dellegrottaglie S, Binukrishnan S, Wright J, Whyte G, Ellison G.

Author information

+ 'Centre for Sports Medicine and Human Performance, School of Sport and Education, Brunel University, Uxbridge, UK. richard.godfrey@brunel.ac.uk

Abstract

This 1s the third in a sertes of case studies on an individual with normal coronaries who sustained an idiopathic acute myocardial infarction . Bilateral pulmonary emboli almost 2 years post-
myocardial infarction (MI) revealed coagulopathy as the cause. The original MI resulted in 16% myocardial scar tissue. An increasing number of patients are surviving MI, hence the burden for
healthcare often shifts to heart failure. Accumulating evidence suggests high-intensity aerobic interval exercise (AHIT) is efficacious in improving cardiac function in health and disease.
However, its impact on MI scar has never been assessed. Accordingly, the 50-year-old subject of this case study undertook 60 weeks of regular AHIT. Successive cardiac MRI results
demonstrate, for the first time, a decrease in MI scar with exercise and, alongside mounting evidence of high efficacy and low risk, suggests AHIT may be increasingly important in future
prevention and reversing of disease and or amelioration of symptoms.




Comparaison des réponses physiologiques lors d’un exercice incrémental
maximal sur vélo immergé et sur terrain sec :
Aspects biomécaniques, cardiopulmonaires et hémodynamiques

Mauricio Garzon Camelo

Directeur Département de Kinésiologie : Directeur de recherche: Dr. Martin Juneau
Professeur Jean-Marc Lavoie. Codirecteur: Dr. Mathieu Gayda
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During spinning class, | often find myself wishing | was in a pcol. For one, water
Comments (2 comments)

would make the sweat dripping down my back less noticeable. Two, it has to be
easier tc sneak a break when the instructor can’t see your legs below the surface.
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Introduction

L'immersion peut influencer les réponses cardiopulmonaires et

hémodynamiques au cours de |'exercice par rapport a I'exercice sur

terraine sec
Augmentation: Retour veineux, débit cardiaque, volume
d'éjection systolique

Diminution: Fréquence cardiaque, VO,
résistance vasculaire périphérique
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VO, et puissance (Watts) vs.

cadence de pédalage (RPM) sur (IE)
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Comparer les réponses cardiopulmonaires et hémodynamiques lors
d’un exercice incrémental réalisé sur ergocycle sur terrain sec (VS)
vs ergocycle aquatique (VA) en immersion au niveau de la poitrine a
une puissance externe (P_,) équivalente
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Calcul biomécanique

La pale, le levier, la pédale et la jambe
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IE P_, (Watts) = 0.0004(rpm)2-9%3

(r2=0.99, SEE = 7.6 W, p<0.0001)

Equations obtenues

IE (rpm) = 13.91xDE P_,(Watts)®-32
(r?=0.99, SEE = 1.5 W, p < 0.0001).

w rpm
rpm w 25 40
40 25 50 50
50 49 75 58
60 84 100 63
70 133 125 68
75 164 150 72
80 199 175 76
85 238 200 73
90 283 225 83
95 332 250 86
100 387 275 88

300 91

385 99

ICM-01-01-2012-08
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Contents lists available at ScienceDirect
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Original research

Cardiovascular and hemodynamic responses on dryland vs. immersed
cycling

Mauricio Garzon "9, Martin Juneau®", Olivier Dupuy®', Anil Nigam "<,
Laurent Bosquet’, Alain Comtois ¢, Mathieu Gayda?->-<*

Comparer les réponses cardiopulmonaires et hémodynamiques lors d’un exercice
incrémental réalisé sur VS vs VA en immersion au niveau de la poitrine a une puissance
externe (P.,,) équivalente
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Journal of Strength and Conditioning Research

IMMERSIBLE ERGOCYCLE PRESCRIPTION AS A FUNCTION OF RELATIVE

EXERCISE INTENSITY
--Manuscript Draft--

Mauricio Garzon, Mathieu Gayda, Anil Nigam, Alain-Steve Comtois, Martin Juneau

Etudier la relation entre les différentes expressions de I'intensité relative de I'exercice (FC
(%FCmax, %FCR) et VO, (%VO,max, %VO,R)) pour obtenir la méthode la plus appropriée
afin de prescrire I'exercice sur VA
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COMPARAISON OF HEART RATE RECOVERY AND
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Figure 1. Cinétiques des fréquences cardiaques de récupération avant et apres un entrainement

continu a intensité¢ modéré (ECIM) de 3 mois chez des patients PSCA.
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Statin Treatment

Simvastatin Impairs Exercise Training
Adaptations
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Objectives

Background

Methods

Results

Conclusions

This study sought to determine if simvastatin impairs exercise training adaptations.

Statins are commonly prescribed in combination with therapeutic lifestyle changes, including exercise, to reduce
cardiovascular disease risk in patients with metabolic syndrome. Statin use has been linked to skeletal muscle myopathy
and impaired mitochondrial function, but it is unclear whether statin use alters adaptations to exercise training.

This study examined the effects of simvastatin on changes in cardiorespiratory fitness and skeletal muscle
mitochondrial content in response to aerobic exercise training. Sedentary overweight or obese adults with at least
2 metabolic syndrome risk factors (defined according to National Cholesterol Education Panel Adult Treatment
Panel lll criteria) were randomized to 12 weeks of aerobic exercise training or to exercise in combination with
simvastatin (40 mg/day). The primary outcomes were cardiorespiratory fitness and skeletal muscle (vastus lateralis)
mitochondrial content (citrate synthase enzyme activity).

Thirtyseven participants (exercise plus statins: n = 18; exercise only: n = 19) completed the study. Cardiorespiratory
fitness increased by 10% (p < 0.05) in response to exercise training alone, but was blunted by the addition of
simvastatin resulting in only a 1.5% increase (p < 0.005 for group by time interaction). Similardy, skeletal muscle
citrate synthase activity increased by 13% in the exercise-only group (p < 0.05), but decreased by 4.5% in the
simvastatin-plus-exercise group (p < 0.05 for group-by-time interaction).

Simvastatin attenuates increases in cardiorespiratory fitness and skeletal muscle mitochondrial content when
combined with exercise training in overweight or obese patients at risk of the metabolic syndrome. (Exercise,
Statins, and the Metabolic Syndrome; NCT01700530) (J Am Coll Cardiol 2013;62:709-14) © 2013 by the
American College of Cardiology Foundation
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(A) Peak oxygen consumption (Voopeak) before (Pre) and after (Post) 12 weeks of
supervised aerobic exercise training (Ex) or combination exercise-plus-statin
therapy (St+Ex). (B) Vo peak presented as within-group change (A) from baseline.
Data are expressed as mean + SE. “p < 0.005 for withingroup change from
baseline. §p < 0.005 for between-group difference in change from baseline.
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Figure 2 Citrate Synthase AFtivity. a .Marker of
Skeletal Muscle Mitochondrial Content

(A) Citrate synthase activity before and after 12 weeks of supenised aerobic

exercise training or combination exercise-plus-statin therapy. (B) Citrate synthase

activity presented as within-group change from baseline. Data are expressed as

mean + SE. “p < 0.05 for withingroup change from baseline. §p < 0.05 for

betweengroup difference in change from baseline. Abbreviations as in Figure 1.
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12-weeks of lipid-lowering therapy decrease exercise tolerance
without affecting endothelial function or arterial stiffness 4220
among subjects with primary untreated hypercholesterolemia
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Background Results

Conduit vessel non-compliance and endothelial
dysfunction may be manifestations of a similar process
which lead to atherosclerosis.!'! Statin therapy may

After 12 weeks, In pre/post comparisons in statin group, we =-0.14) and submaximal exercise duration (1326 + 649 vs.
observed a decrease in LDL-cholesterol (4.49 + 0.34 vs. 1230 * 862 sec, P =0.67, g = 0.06) (7able 2), but a decrease
3.03 + 0.73 mmol/L, P = 0.01, g = 0.79) (Table 1), no N VO,peak (29.77 + 6.07 vs. 25.59 + 4.60 mL/min/kg, P =

have beneficial effects on these parameters. We sought
to study the effect of statin therapy on endothelial
function, aortic stiffness, and their potential impact on
VO, peak and submaximal exercise endurance.

Methods

In this double-blind, placebo-controlled trial, 20 patients
with primary untreated hypercholesterolemia and free of
other risk factors or cardiovascular disease (Table 1)
were randomized 1:1 to pravastatin 40 mg daily or
placebo for 12 weeks.
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We non-invasively assessed:

= endothelial function using ultrasound-guided brachial
artery flow mediated dilatation (FMD) method;!

=aortic stiffness using tonometry-derived carotid-
femoral pulse wave velocity (cfPWV);

= VO, peak on a maximal exercise test;

= endurance time on a submaximal exercise test.

changes in FMD (7.0 + 3.7 vs. 101 + 47 %, P=0.12,g= 0-03, g = 0.36) that did not changed in placebo group (27.85

-0.34), cfPWV (7.69 + 1.87 vs.8.28 + 2.17 m/s, P = 0.17,

+ 8.83 vs. 28.93 + 9.62 mL/min/kg, P = 0.65, g = -0.06)
(Table 3) (Figure 1).
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Conclusion

In patients with previously untreated
hypercholesterolemia, 12-weeks of statin therapy had
deleterious effects on VO, peak without affecting vascular
function. One explanation could be deleterious effect of
statin on mitochondrial function. !
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Table 2. Cox Proportional Hazards Model for Incident
Alzheimer Disease and Related Types of Dementia

Effect, by Model Adjustment Hazard Ratio P Value
(95% CI)
Adjustment 1 (n = 19 458)*
Quintile 1 (reference) 1.00 -
Quintile 2 0.87 (0.75-1.01) 0.069
Quintile 3 0.78 (0.67-0.91) 0.001
Quintile 4 0.70 (0.60-0.81) <0.001

Quintile 5 0.64 (0.54-0.76) <0.001
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Epreuve d'effort triangulaire

Temps(s)

Activation :
T O2Hb et | /stabilité HHb

Désactivation :
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Oxygénation cérébrale: NIRS
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e 2- Changes in cerebral oxygenation during maximal exercise testing
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Fig. 1. Effect of high-intensity interval training (HIIT) on deoxyhaemoglobin (A[HHb]) signal] during (A) maximal exercise and (B) during recovery.
Magnitude of difference during (C) exercise and (D) recovery. Dotted lines represent strength of magnitude effect according the Cohen’s scale. *p<0.05.
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Fig. 1. Amodel for the effect of exercise on molecular, neuroplastic and cognitive parameters. Physical activity has positive neurophysiological effects mediated by changes
in the transcriptional profiles of growth and neurotrophic factors such as VEGF, IGF-1 and BDNF that lead to improved efficiency of the capillary system and neuroplastic
mechanisms in the brain. Although the precise molecular pathways that sustain these processes are unknown, recent data have described the epigenetic impact of physical
exercise in peripheral tissues and in the brain. In mice such changes have been correlated with cognitive enhancement and increased stress resistance.




Run for your life ... at a comfortable

speed and not too far

James H O'Keefe, "% Carl J Lavie®*

During the Greco-Persian War in 490
BCE, Phidippides, a 40-year-old herald
messenger (professional running-courier)
ran the 26 miles from a battlefield near
Marathon, Greece, into Athens carrying
momentous news of Greek victory. Upon
arriving at the Acropolis, he proclaimed:
‘Joy, we have won!” and then immediately
collapsed and died.! Fast-forward about
2500 years to an era when the baby-
boomer’s came of age and long-distance
running boomed. The prevailing logic
held that aerobic exercise is clearly good
for one’s health and that, if some is good,
more must be better. In 1975, Dr Thomas

\N,

may not kill you, it may erase many of the
health advantages of regular moderate
exercise.

Indeed, regular vigorous exercise is
probably the single best step a person can
take to ensure robust CV health. In a study
of 416 000 adults followed for a mean of
8 years, 40-50 min per day of vigorous
exercise reduced risk of death by about
40% (figure 1).” In that study, at about
45 min, a point of diminishing returns is
reached whereby longer exercise efforts do
not appear to translate into lower death
risk. Light to moderate physical activity
reduced death rates too, albeit not as

morbidity and mortality (figure 2).°
However, fitness levels above 12 metabolic
equivalents do not seem to translate
into additional gains in CV health and
longevity. Thus, if one is training to be
able to run at speeds above 7.5 miles per
hour, this is being done for some reason
other than further improvements in life
expectancy.

CV DAMAGE FROM EXCESSIVE
EXERCISE

High-intensity exercise sessions lasting
beyond 1-2h cause acute volume over-
load of the atria and right ventricle (RV),
which can bring about overstretching and
micro-tears in the myocardium, as
evidenced by a transient rise in cardiac
biomarkers, including troponin and
B-natriuretic peptide and a fall in the RV
ejection fraction.”  Although  within
1 week, these transitory abnormalities

v
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Transient Myocardial Tissue and Function Changes During
a Marathon in Less Fit Marathon Runners
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Exercise-induced right ventricular dysfunction
and structural remodelling in endurance athletes
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Figure 3 Delayed gadolinium enhancement in five athletes. Images of five athletes in whom focal delayed gadolinium enhancement (DGE)
was identified in the interventricular septum (indicated with arrows) when compared with an athlete with a normal study (top left).
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Arrhythmia/Electrophysiology

Cardiac Arrhythmogenic Remodeling in a Rat Model of
Long-Term Intensive Exercise Training

Begoia Benito, MD*; Gemma Gay-Jordi, PhD*; Anna Serrano-Mollar, PhD; Eduard Guasch, MD:;
Yanfen Shi, MD: Jean-Claude Tardif, MD: Josep Brugada, MD, PhD:
Stanley Nattel, MD+: Lluis Mont, MD, PhD+

Background—Recent clinical studies suggest that endurance sports may promote cardiac arrhythmias. The aim of this
study was to use an animal model to evaluate whether sustained intensive exercise training induces potentially adverse
myocardial remodeling and thus creates a potential substrate for arrhythmias.

Methods and Results—Male Wistar rats were conditioned to run vigorously for 4, 8, and 16 weeks: time-matched
sedentary rats served as controls. Serial echocardiograms and in vivo electrophysiological studies at 16 weeks were
obtained in both groups. After euthanasia, ventricular collagen deposition was quantified by histological and
biochemical studies, and messenger RNA and protein expression of transforming growth factor-B1, fibronectin-1,
matrix metalloproteinase-2, tissue inhibitor of metalloproteinase-1, procollagen-1. and procollagen-III was evaluated in
all 4 cardiac chambers. At 16 weeks, exercise rats developed eccentric hypertrophy and diastolic dysfunction, together

with atrial dilation. In addition. collagen deposition in the right ventricle and messenger RNA and protein expression
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3 Un produit « sain » ?

Ce que contient le liquide

Du propyléne glycol ——
ou de la glycérine
(ou un mélange
des deux)

85 %

De la nicotine
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la réglementation
considére
qu'il s'agit d’un Des arobmes
Produi’t Qu tabac 1a8% De l'eau
ou d'un médicament souvent 4 %

alimentaires environ




Contrairement

a la fumée de cigarette,
la vapeur de l'e-cigarette
ne contient pas:

De monoxyde de carbone
(gaz asphyxiant)

De particules fines solides
(qui provoquent maladies
respiratoires, cardiaques et
vasculaires)




§ §
E— =S
D'une cigarette | D’une e-cigarette

350 48

@ Anthracéne 130 7
@‘ Pyréne 130 36

@ Benzopéryléne 60 Non détectable
@ Chrysene 50 Non détectable
ﬂ Benzanthracéne 45 Non détectable
Q Benzo(a) pyréne 35 Non détectable

. Benzofluoranthéne 30 Non détectable

& Méthyl phénanthrene 30 5

& Benzo(e) pyréne 16 Non détectable

'~ Indeno pyréne 12 Non détectable

Cancérogéne Cancérogéne Non classable @
probable "&’ possible en cancérogéne




B
Health risks of e-cigarette vapour

@ e-cigarette vapours contain some toxic substances. The levels of the toxicants are
9-450 times lower than in cigarette smoke and, comparable with trace amounts
found in a nicotine inhalator (Formaldehyde, Acetaldehyde, Cd, Ni, Pb).!

Table 4 Comparison of toxins levels between conventional and electronic cigarettes

Conventional dgarette Electronic cigarette Average ratio
Toxic compound (g in mainstream smoke) ** (g per 15 puffs) (conventional vs electronic cigarette)
Formaldehyde 1.6-52 0.20-5.61 9
Acetaldehyde 52-140 0.11-1.36 450
Acolein 24-62 0.07-4.19 15
Toluene 83-70 0.02-0.63 120
NNN 0.005-0.19 0.00008-0.00043 380
NNK 0.012-0.11 0.00011-0.00283 40

NNK, N’-nitrosonornicotine (NNN) and 4-(methyinitrosoamino)-1-(3-pyridyl)-1-butanone; NNN, N'-nitrosonornicotine.

1. Goniewicz ML, Knysak J, Gawron M, Kosmider L, Sobczak A, Kurek J, Prokopowicz A, Jablonska-Czapla M, Rosik-Dulewska C, Havel C,
Jacob P 3rd, Benowitz N. Levels of selected carcinogens and toxicants in vapour from electronic cigarettes. Tob Control. 2013 Mar 6. [Epub
ahead of print]
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L’e-cigarette et les jeunes - 15 mai 2014

Contrairement a ce qui était redouté, I’e-cigarette apparait en 2014 chez les jeunes Parisiens davantage comme
un produit de « ringardisation » du tabac que comme un produit d’entrée en tabagisme.

Avant propos

L’e-cigarette ou cigarette électronique a débarqué en masse depuis moins de deux ans en France.

La cigarette électronique apparait de plus en plus comme un produit de sortie du tabac a I’échelon
individuel et a I’échelon collectif comme le montrent les données francaises et anglaises' qui sont les
deux pays européens ou |'e-cigarette est bien disponible (alors gu’en Belgique par exemple ou la
vente d’e-liquide nicotiné est interdite, les rares vapoteurs belges viennent s’approvisionner en France
et la Belgique voit son taux de fumeurs et ses ventes de cigarettes augmenter comme le dénonce

I’ABDV)>.




v" Bonne nouvelle : la consommation de tabac quotidienne ou occasionnelle baisse chez les collégiens et

lycéens parisiens
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e On voit clairement
d’aprés ces données
CDC que la

M Electronic consommation de
cigarettes cigarettes de tabac

W Cigarettes baisse de 2011 4 2012

chez les jeunes

américains pendant que
la consommation de
cigarettes électroniques
augmente.

e On voit également trés

~ bien que la cigarettei
électronique ne

2011 2012 2011 2012 constitue pas un

Middle-School High-School tremplin vers le tabac
Students Students puisque la
consommation de
cigarettes de tabac
baisse a mesure que la
consommation de

Use of Cigarettes and Electronic Cigarettes by U.S. Students in 2011 and 2012.
Data are from the Centers for Disease Control and Prevention.

Amy L. Fairchild, Ph.D., M.P.H., Ronald Bayer, Ph.D., and James Colgrove, Ph.D., M.P.H. The cigarettes électroniques
Renormalization of Smoking? E-Cigarettes and the Tobacco « Endgame ». The New England Journal of augmente.
Medicine. Perspective, January 23, 2014. p. 294.
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Here are the numbers from the three phases of the YSS specifically related to the current smoking status of teenagers in Quebec and Canada:

Québec Grades 6-9 Grades 10-12
2008-09 7.6% 16.6%
2010-11 4.3% 8.7%
2012-13 4.4% 7.0%
Canada Grades 6-9 Grades 10-12
2008-09 3.5% 13.2%
2010-11 2.2% 10.0%
2012-13 1.9% 7.8%

Again, these numbers suggest that electronic cigarettes are not renormalizing tobacco use amongst kids.




Harm reduction in
nicotine addiction

Helping people who
can't quit

A report by the Tobacco Advisory Group of the Royal College
of Physicians, October 2007

‘ 7& Royal College
~ of Physicians
X Setting higher medical standards




RRPs Opportunity INTERNATIONAL
Commercialization on track for 2014:
Platform 1 in city test phase

E-vapor products in the EU:
Acquisition of UK-based Nicocigs Limited

Heated Tobacco Products Nicotine Containing Products

s 4

Platform 1 Platform 2 Platform 3 Platform 4
Generation 1

Ready for Product Development Ready for
Commercialization Ongoing Commercialization

Note Reduced Risk Products ("RRPS™) 15 the term we use 10 refer o products that have the potential 1o reduce ndividual rsk and population harm The products depicied are subject to ongoing
development and therefore the descnplions are lustrative and do not necessanty represent the latest stages of product development




RECOMMANDATIONS

e HOMOLOGATION PAR SANTE CANADA
e NE PAS RENDRE LA CE MOINS ACCESSIBLE QUE LA

CIGARETTE DE TABAC
e PERMETTRE CERTAINES SAVEURS
e PERMETTRE DE VAPOTER DANS LES POINTS DE

VENTE (BOUTIQUES SPECIALISEES)

e NE PAS MEDICALISER (LE TABAC N’EST PAS
- PRESCRIT PAR UN MD)

e PAS DE PUB “LIFESTYLE”

e PAS DE CE DANS ENDROITS PUBLICS
e PAS DE VENTE AUX MINEURS









