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AdiponectinAdiponectin

Anti -atherogenic

Anti - inflammatory

Insulin -sensitizing

Beneficial

DM type II
Obesity

Metabolic syndrome

Low  [adiponectin]

ŷ[adiponectin] after 

life style modifications

The higher, 
the better





Effect of exercise training
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Deregulation adiponectin system
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Effect of exercise training: in progress
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Adiponectin in chronic heart failure: Why?

Harmful

ÅCompensatory mechanism

ÅInsulin resistance

ÅInflammation

ÅStimulation by natriuretic peptides

ÅAdiponectin resistance



Randomized comparison of the effects of 

interval aerobic plus strength training 

versus 

interval aerobic training alone 

on endothelial function in chronic heart failure

1Dimopoulos S , 1Anagnostakou V., 1Chatzimichail E, 1Karatzanos E., 2Malliaras 

K., 2Diakos N., 1Tasoulis A., 1Nanas S. 
1Cardiopulmonary Exercise and Rehabilitation Centre, NKUA, Greece 
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Materials

V Study population : 28 patients with stable CHF

V Study design: A randomized controlled parallel two group study

V Exercise prescription

V Interval training group (IT) OR

V Combined interval and strength training (RT) group, (CT)

V Duration : 36 sessions, 3 times per week = 12 weeks in total

VIT : 40 min

VCT: 20 min IT and 20 min RT



Table 1. Baseline characteristics in all patients and 

according to type of training

All patients

(n=28)

Pts assigned to IT

(n=14)

Pts assigned to CT 

(n=14)

Age, years

Male/Female

BMI, kg/m2

NYHA class I/II/III

Causes,

DCM

ICM

VHD

LVEF, %

53±10

23M/5F

28.4±4.1

8/17/3

15

11

2

37±12

52±11

12M/2F

28.6±4.6

3/10/1

9

4

1

36±13

54±10

11M/3F

28.1±3.8

5/7/2

6

7

1

39±11



Figure 2: Peak work rate before and after
training in CHF patients

p<0.001 p=0.001



Figure 4. Flow mediated vasodilation before and
after training in CHF

p=ns p=0.002

p=0.02



Conclusions 

VBoth types of exercise training improve

exercise capacity in CHF patients

VA combined interval and strength tx induces

more beneficial effects on endothelial function

than interval tx alone

VStrength tx should be added to interval tx to

maximize exercise effects in CHF pts



Aquatic therapy added to aerobic training versus Aquatic therapy added to aerobic training versus 

aerobic training alone aerobic training alone 

in elderly patients with chronic heart failure: in elderly patients with chronic heart failure: 

effects on exercise tolerance effects on exercise tolerance andand hemodynamic profile.hemodynamic profile.
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MethodsMethods

Randomized open trial 2 armsRandomized open trial 2 arms

Combined trainingCombined training

AT+ET AT+ET 
endurance training endurance training 

ETET

Total: 21 patients enrolledenrolled

N= 11N= 11 N= 10N= 10

Inclusion Inclusion 
criteriacriteria

Left ventricular EF < 40%Left ventricular EF < 40%

Age > 65 yAge > 65 y

NYHA class IINYHA class II --IIIIII



Methods: Methods: time of trainingtime of training

CalistenicCalistenic exercises on land = 30õexercises on land = 30õ

Cycling at 60% VO2 = 30õCycling at 60% VO2 = 30õ

Aquatic therapy = 30õ= 30õ

Immersion up to chestImmersion up to chest

Walking/Walking/ calistenic exercisescalistenic exercises

Endurance training Endurance training = 30õ= 30õ

cycling at 60% VO2cycling at 60% VO2

Combined trainingCombined training group group 

Total time= 1h/dayTotal time= 1h/day

Endurance trainingEndurance training groupgroup

Total time = 1h/dayTotal time = 1h/day

3 days / week3 days / week 3 days / week3 days / week



Results: Baseline characters of  PopulationResults: Baseline characters of  Population

CT groupCT group

(N=11)(N=11)

ET groupET group

(N=10)(N=10)

Age, yearsAge, years 67  67  °°66 69 69 °°88

Ejection fraction, %Ejection fraction, % 35 35 °°99 36 36 °°1212

NYHA II/IIINYHA II/III 7/47/4 6/46/4



Results: Results: exercise toleranceexercise tolerance
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ATAT addedadded toto ET,ET, significantlysignificantly increasesincreases exerciseexercise tolerancetolerance ofof

patientspatients withwith CHFCHF ..

CTCT seemsseems toto bebe anan effectiveeffective andand safesafe therapytherapy forfor CHFCHF elderlyelderly

subjectssubjects ..

ConclusionsConclusions





Inclusion criteria

- humans

- prospective studies

- systolic heart failure, 

NOT heart transplantion or diastolic heart failure

- any form of exercise intervention, 

NOT respiratory muscles as training target or electrical stimulation



4687 citations

2331 abstracts

collected 366 full papers

130 papers excluded 

1965 abstracts excluded

2356 duplicates excluded

236 full papers

176 original studies

60 papers with same 

patients excluded 

n=9412 patients



Gender distribution

p<0.001
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p<0.001
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Comorbidities

Diabetes mellitus excluded in 20 studies (11.4%)

Hypertension excluded in 20 studies (11.4%)
p<0.001
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Conclusion

CHF patients in exercise training trials do not represent

real world patients.

Further exercise training trials in patient populations that

closer match everyday patients are warranted.

Otherwise, evidence gained can only be translated to a

minority of our patients.



Five year follow up of the PCI vs. Exercise in stable 

coronary artery disease - pilot trial ( PET -PILOT)
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Inclusion Criteria

¶ male patients, < 70 yrs

¶ stable CAD

¶ coronary artery stenosis  (> 50%)

¶ angina threshold > 50 watt

¶ exercise induced ischemia 

(99mtechnetium-scintigraphy; ergometry)

PET-Pilot



Cardiovascular events within 5 years PET-Pilot

PCI

Training

3 25 4 35 12 20 151 1



5 Years- Event-Free Survival PET-Pilot

PCI

Training
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Conclusion PET-Pilot

é

5 yearsof daily exercisetraining of

-moderateintensity

-on top of optimal medical treatment

Čsustainedeffect on reduction of angina pectoris

Čhigher eventfree survival rate


