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IDOSO FRA ́GIL – FIM DE LINHA DE TRATAMENTO OU CANDIDATO
A REABILITAC ̧ÃOCARDIOVASCULAR? 

Candidato a 
reabilitação cardíaca…



Abell et al. Sports Medicine – Open 2017, 3:19

10% reduction in over all mortality risk with exercise-based cardiac rehabilitation compared to usual care over a 
follow-up period of 10 years and, a 20% reduction in myocardial infarction events compared to usual care 

THE CONTRIBUTION OF INDIVIDUAL EXERCISE TRAINING COMPONENTS TO CLINICAL 
OUTCOMES IN RANDOMISEDCONTROLLED TRIALS OF CARDIAC REHABILITATION: A 
SYSTEMATIC REVIEW AND META-REGRESSION



Circ J 2013; 77: 281 – 292
BMI,	body	 mass	index;	hs-CRP,	high-sensitivity	C-reactive	protein;	HDL-C,	 high-density	 lipoprotein-cholesterol;	
LDL-C,	 low-density	lipoprotein-cholesterol.



Swift DL et al. Circ J 2013; 77: 281 – 292



Swift DL et al. Circ J 2013; 77: 281 – 292

Cardiorespiratory fitness (CRF)			
Measures of CRF	are	a	major	predictor	of	mortality	in	CHD	patients	

↑	3,5	mL/kg/min	measured	≈↓	10%	major	CV	mortality	(15,000	♂♀)	KavanaghT		et al. Circulation	 2002;	106:	666	– 671

total	mortality	fell	by	2%	for	every	1%	increase	in	peak	VO2 with	CRET KavanaghT	et al. J	Am	Coll Cardiol 2003;	42:	2139	–2143.



CARDIAC REHABILITATION IN VERY OLD ADULTS
EFFECT OF BASELINE FUNCTIONAL CAPACITY ON TREATMENT EFFECTIVENESS



Busch J et al. J Am Geriatr Soc 2012; 60:2270–2276

¡ CG (n	=	89)	participated	in	the	usual	
CREP:	walks	(30’,	3xwk),	calisthenics	
(30’,	2xwk),	and	exercise	training	on	
cycle	ergometer	(30’,	3xwk)

¡ IG (n	=	84)	usual	CREP	+	daily	resistance	
(1	set,	8-12	rep@60%	1RM	for	4	
exercises session)	andbalance	(30’)

3-week inpatient CR



(A) Scatter plots and linear correlation (adjusted for age and sex) between baseline values and final changes  
(B) comparisons of mean baseline values of participants stratified according to predefined cutoff changes (≤15% vs

>15%) observed at the end of cardiac rehabilitation
Baldasseroni et al., J Am Geriatr Soc 64:1640– 1645, 2016.



Baldasseroni et al., J Am Geriatr Soc 64:1640– 1645, 2016.

(A)Scatter plots and linear correlation (adjusted for age and sex) between baseline values and final changes  
(B) comparisons of mean baseline values of participants stratified according to predefined cutoff changes 

(≤15% vs >15%) observed at the end of cardiac rehabilitation



Baldasseroni et al., J Am Geriatr Soc 64:1640– 1645, 2016.

(A)Scatter plots and linear correlation (adjusted for age and sex) between baseline values and final 
changes  

(B) comparisons of mean baseline values of participants stratified according to predefined cutoff changes 
(≤15% vs >15%) observed at the end of cardiac rehabilitation

Isokinetic muscle strength
Isokinetic muscle strength, assessed using an isokinetic dynamometer at three angular speeds (5 repetitions at 90°/ s; 8 
repetitions at 120°/s; 10 repetitions at 180°/s), evaluating quadriceps and hamstring muscle strength in flexion and extension 
of the legs. Ninety-degree peak torque (Nm) was the outcome measure.



IDOSO FRA ́GIL – FIM DE LINHA DE TRATAMENTO OU CANDIDATO
A REABILITAC ̧ÃOCARDIOVASCULAR? 

Idoso

Frágil DCV

Fibrilhação auricular
Insuficiência Cardíaca

Sarcopénia



IDOSO COM INSUFICIÊNCIA CARDÍACA
SKELETAL MUSCLEABNORMALITIES AND EXERCISE INTOLERANCE IN OLDER PATIENTSWITH HEART FAILURE AND
PRESERVED EJECTION FRACTION



Kitzman DW, et al.Am J Physiol Heart Circ Physiol 2014; 
306: H1364–H1370.

Doentes mais idosos com  HFPEF têm uma % 
significativamente inferior de:

- Fibra tipo I de contração lenta
- Ratio de fibra tipo I y II
- Proporção de área de fibras capilares

Esta alterações associam-se com o reduzido VO2 
pico.



Heart	Failure	Exercise	Based	Cardiac	Rehabilitation:	Who,	When	and	How	Intense?

Haykowsky MJ, et al Canadian Journal of Cardiology (2016), doi: 10.1016/j.cjca.2016.06.001. 
13 ml/kg/min



¡ Exercise protocol: 

• 3xwk, 60’ session, 80%1RM

• 3 set of 8 rep each machine 

before moving on to the next

• Each rep lasted 6-9 ‘’ with

2-3’’rest  between rep

• And 60-90’’ between sets

• As needed, rest period 1-3’ 

between machines

A 10-WK  OF STUDY

EXERCISE: HIGH-INTENSITY PRT 
CONTROL: STRETCHING 

PROGRAM..

Pu C et al. Randomized trial of progressive resistance training to counteract the myopathy of chronic heart failure 
J appl physiol 90: 2341–2350, 2001  90: 23411 



RELATIONSHIP BETWEEN CHANGES IN MUSCULOSKELETAL PERFORMANCE 
AND SKELETAL MUSCLE ADAPTATIONS FOLLOWING 10 WK OF PRT. 

Pu C et al., J Appl Physiol 90: 2341–2350, 2001 



Correlations between the improvement in functional capacity and (a) the changes in type 1 muscle fibre area and (b) the changes 

in muscle oxidative capacity after resistance training in patients with chronic heart failure

PREDICTORS OF CHANGE IN 6-MIN WALK PERFORMANCE 

Pu C et al., J Appl Physiol 90: 2341–2350, 2001 
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¡
Influência

do tipo
de treino

Mandic, S. Curr Heart Fail Rep (2012) 9:57–64



THE ROLE AND OUTCOME OF CARDIAC REHABILITATION 
PROGRAM IN PATIENTS WITH ATRIAL FIBRILLATION 
EVALUATE THE ROLE OF THE FITNESS LEVEL AT BASELINE AS WELL AS THE DEGREE OF IMPROVEMENT AMONG AF PATIENTS 

UNDERGOING CR AND ITS EFFECT ON CARDIAC RELATED MORBIDITY AND TOTAL MORTALITY. 

Younis A. et al  Clinical Cardiology. 2018;41:1170–1176.



Younis A. et al  Clinical Cardiology. 2018;41:1170–1176.

¡ The delta for improvement 
in fitness relative to age and 
gender predicted value was 
significantly more 
prominent in patients with 
AF (24% vs 10%, P < 0.001) 



¡ Kaplan-Meier survival analysis 
showing the risk for MACE 
and/or all-cause mortality 
among patients with AF based 
on their baseline fitness level 
and their percentage of 
improvement 

Younis A. et al  Clinical Cardiology.
2018;41:1170–1176.



FRAGILIDADE

Classificação

¡ frágeis, se 3 ou mais itens do 
fenótipo estiverem presentes; 

¡ pre ́-frágeis, se estiverem
presentes 1 ou 2 itens; e 

¡ não frágeis, quando não
manifestarem a presenca̧ de 
nenhum item. 

Fénotipo

¡ perda de peso não intencional, 

¡ perda da forca̧ de preensão
palmar, 

¡ exaustão, diminuic ̧ão da marcha e 
baixo ni ́vel de atividades fi ́sicas

Fried LP, et al. Frailty in older adults: evidence for a phenotype. J GerontolA Biol Sci Med Sci. 2001; 56: M146-56.



EXERCISE TRAINING “AGAINST” SARCOPENIA

Resistance exercise

¡ é muscle protein synthesis

¡ é satellite cells activation and 
proliferation

¡ é anabolic hormone production and 
ê in catabolic cytokine activity

¡ é both Type I and II fibers cross-
sectional areas

¡ Increase muscle mass (hypertrophy)

Aerobic exercise

¡ éVO2peak, SV, ê HR and BP at rest

¡ Induces an é in skeletal muscle 
mitochondria 

¡ Cumulative effect of these acute pulses 
in gene transcription resulting in the 
synthesis and incorporation of new 
mitochondrial proteins 

Visvanathan & Chapman, Maturitas 66:383-388, 2010
G. Iolascon et al. Clinical Cases in Mineral and Bone Metabolism  11: 215-221, 2014



EXERCISE TRAINING “AGAINST” SARCOPENIA

Resistance exercise

¡ Muscle protein synthesis is depressed 
during an exercise session but is 
elevated during recovery from 
resistance exercise for up to 48 h 

¡ Neuronal adaptation

¡ Increase muscle strength and power

¡ And overall quality of life

Aerobic exercise

¡ émuscle mitochondrial content and/or 
improved mitochondrial function lead 
to improved metabolic control, 
resulting in ê oxidative stress and 
optimized exercise capacity 

¡ éInsulin sensitivity

¡ ê body fat mass

Visvanathan & Chapman, Maturitas 66:383-388, 2010
G. Iolascon et al. Clinical Cases in Mineral and Bone Metabolism  11: 215-221, 2014



NUTRITION

¡ Avoid unnecessary weight loss (propensity to loss lean mass)

¡ Protein intake

¡ Vitamin D deficiency

¡ Calcium 



Avaliação 
inícial

Aconselhamento 
Nutricional

Gestão Factores 
de Risco

Intervenção 
Psico-social

Aconselhamento 
de AF

Aconselhamento 
de Exercício

6 
componentes
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(...) Todas as pessoas com doenças cardiovasculares.



HOME MESSAGES - OLD ADULTS

¡ Enhancement of exercise capacity and muscular strength was observed at the end of the CR program;

¡ Baseline VO2 peak, 6MWT difference, and 90° peak torque were the strongest predictors of final improvement  

¡ These findings would be clinically valuable in a geriatric population, because enhanced global functional capacity is 
known to reduce incident disability, improve health-related quality of life, and foster social reintegration and 
independence 



OBRIGADAPELA VOSSA ATENÇÃO…

santaclara@fmh.ulisboa.pt





¡ Frailty in elderly patients with acute coronary syndrome or percutaneous transluminal coronary angioplasty

¡ Many studies have evaluated frailty in elderly patients after an acute coronary syndrome (ACS) or percutaneous 
transluminal coronary angioplasty (PTCA) by using several instruments, such as the phenotypic model (PFI),the 
CSHA clinical frailty scale, or the EFS. In this setting frailty ranged from 10% to 48%, and higher levels of frailty 
were associated with worse outcomes 



¡ Frailty in elderly patients undergoing cardiac surgery

¡ In the current era, the elderly represent the fastest growing group of patients referred for cardiac surgery, with 
the proportion of patients aged 75 years or older rising from 16% in 1990 to 25% in most recent estimates. These 
complex and often frail patients are at increased risk of falls, prolonged hospitalisation and mortality after 
surgery.For this reason, many groups have evaluated preoperative frailty to increase prognostic capability. 



¡ Transvalvular aortic valve replacement

¡ Transvalvular aortic valve replacement (TAVR) is a successful intervention in elderly patients with aortic stenosis, 
and patients after TAVR benefit from CR despite their older age and clinical complexity and frailty. Several studies 
have recently described the added prognostic value of frailty evaluation over standard criteria in elderly patients 
undergoingTAVR.


