PRESCRICAO DE EXERCICIO FISICO E
CARDIOPATIAS

Dr. Sérgio Luiz Cahu Rodrigues

TRIAGEM DE RISCO CARDIOVASCULAR
PARA A PRATICA DE EXERCICIO FiSICO E
CARDIOPATAS

* Doenga arterial coronariana
* Doengas do ritmo
* Doenga arterial periférica

PRESCREVA UM TREINAMENTO
PARA UM CARDIOPATA COM DAC

TRIAGEM DE RISCO CARDIOVASCULAR PARA A PRATICA DE
EXERCICIO FiSICO E CARDIOPATAS

Risco Alto

* Risco Moderado
M 8

Triagem para participagao
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AVALIACAO CARDIOVASCULAR

DCV + Sintoma

|l |

Estavel Instavel

¥
| Néo faz exercicio |

AVALIACAO CARDIOVASCULAR

DCV sem Sintoma

Ja faz?

¥

Mantém + Teste ergométrico

TRIAGEM DE RISCO CARDIOVASCULAR PARA A PRATICA DE
EXERCICIO FiSICO E CARDIOPATAS

Sintomas/ Doenga
cardiovascular, me
MODERADO tabélica ou
»45 anos ou pulmonar
»com 2 ou mais

fatores de risco NECESSAR'O

para
RECOMENDADO para
Jovem atividades moderadas qualquer

Até 1 fator de risco & ) [

atividades fisica atividade

intensas
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TRIAGEM DE RISCO CARDIOVASCULAR PARA A PRATICA DE
EXERCICIO FiSICO E CARDIOPATAS

E—

SINTOMATICOS

ESCALA DE RISCO NO EXERCICIO FISICO

CARDIOPATAS

FATORES DE RISCO

ADAPTAGAO ACSM 2011

RISCO MUITO ALTO

e SINTOMATICOS

MANIFESTACOES - Frequentes;
(SINTOMAS) - Sem outra explicagdo de saude;
- Exercicio ou Emogao(estresse)

« Dor/Desconforto/Compressdo/Queimagdo/Aperto no
tdrax, pescoco, maxila, bragos, etc...

* Falta de ar (dispnéia) repouso ou exercicio leve

* Sincopes(tonturas/desmaios)

* Palpitagdo ou taquicardia

 Claudicagdo Intermitente(dor no MI durante o esforgo)
* Fadiga incomum com atividades usuais

Sintomas = INSTABILIDADE da doenga

CONDUTAS

12 - INDIVIDUO ATIVO COM SINTOMAS // 4
/ /E/ncaminha
o exercicio fisico ,<‘

// parao
médico
// v.o /

Q

22 - INDIVIDUO INATIVO c/ MAS

/ /
o icio fisico
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RISCO ALTO

* CARDIOPATAS

DOENGAS CARDIACAS - Doengas conhecidas;
- Cirurgias prévias;
- Medicamentos

Laser balloon @ m

12 - INDIVIDUO CARDIOPATA ATIVO COM TESTE

* Prescreve

2 - INDIVIDUO CARDIOPATA ATIVO TES

A INATIVO TESTE

prescreve, ndo inicia o exercicio e pede teste (necessario)

TRIAGEM DE RISCO CARDIOVASCULAR PARA A PRATICA DE
EXERCICIO FiSICO E CARDIOPATAS

Classificacdo Caracteristicas

Presenca de sintomas fazer exercicio
Procurar médico

Cardiopatas Avaliagdo Médica - Atestado
Prescrigdo Teste

H >45anos Recomenda visita ao médico
M > 55 anos } Teste e Prescrigdo - depende
Outros com 2 o_| + FR

H <45anos Prescri¢do sem restri¢coes
M <55 anos
Com até 1FR

Rogque et. al. Rev Pesq Ed Fis; 6:507-514, 2007.




PRESCRICAO DE EXERCICIO FISICO E
CARDIOPATIAS
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Este senhor de 70 anos lhe procurou dizendo que fez
uma cirurgia de safena ha 6 meses. Seu quadro esta
controlado e estavel. O médico mandou que ele fizesse

exercicio fisico. Porém, antes de comecar, ele quer
saber, quais sdo os procedimentos que vocé ira realizar.

PRESCRICAO DE EXERCICIO FiSICO E
CARDIOPATIAS
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Este mesmo senhor quer saber quais sao as formas que

vocé pode prescrever o exercicio fisico para ele. O que
vocé responderia?

PRESCRICAO DE EXERCICIO FiSICO E
CARDIOPATIAS

DIRETA E INDIRETA

03/10/2018




PRESCRICAO DE EXERCICIO FISICO E
CARDIOPATIAS
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Quais sao as formas de prescricao direta?

PRESCRICAO DE EXERCICIO FiSICO E
CARDIOPATIAS

PRESCRICAO DE EXERCICIO FiSICO E
CARDIOPATIAS
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Quais sdo as formas de prescri¢ao indireta?
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PRESCRICAO DE EXERCICIO FISICO E
CARDIOPATIAS
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PRESCRICAO DE EXERCICIO FISICO E
CARDIOPATIAS

5

Este senhor de 70 anos lhe procurou dizendo que fez
uma cirurgia de safena ha 6 meses? Ja sabemos que seu
quadro esta controlado e estavel. O médico mandou que
ele fizesse exercicio. Porém, antes de comecar, ele lhe
entrega um teste Ergométrico e um Ecocardiograma. E
agora ele quer saber quais sdo os procedimentos que
vocé ira utilizar para realizar a prescricdo do exercicio
fisico aerébio?

PRESCRICAO DE EXERCICIO FiSICO E
CARDIOPATIAS
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Lembra???

Olha ele ai!

Agora, ele lhe entrega um teste Ergométrico e um
Ecocardiograma, e quer saber quais os procedimentos
que vocé ira utilizar para realizar a prescricdo do
treinamento do forga?
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PRESCRICAO DE EXERCICIO FISICO E
CARDIOPATIAS

PRESCRICAO DE EXERCICIO FISICO E
CARDIOPATIAS

* Doencas das artérias coronadrias

(Doenca isquémica do coragao)

Estrutura da artéria corondria

Alguém pode descrever a estrutura e a fungdo das artérias corondrias?
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Estrutura da artéria corondria

Estrutura da artéria corondria

intima >

& lamina elstica interna

< muscular

b< adventicia

Fungées do endotélio

- Regulagdo da permeabilidade vascular;

- Proliferagdo das células do musculo liso vascular;

- Controle da expressdo de moléculas de adesao;

-Inibicdo da agregacdo plaquetaria;

-Controle do tonus vascular.

Aird, 2005




Funcoées do endotélio

Regulation of Vascular Tone

Angiotensinil o cin

BradyKinin

Nitiic ™
EDHF Oxide vashvy“‘n

EDHF=Endothelium Derived Hyperpolarizing Factor

= Controle do ténus e remodelamento vascular; resposta inflamatéria.
= Disfungao endotelial: génese de doencgas cardiovasculares.

Substdncias secretadas pelo endotélio
SUBSTANCIAS UASODILATADORAS:

OXIDO NITRICO (ON)
PROSTACICLINR (PGI2)

SUBSTANCIAS UASOCONSTRITORAS:
ENDOTELINRI
PROSTAGLANDINA (PGH2)
TROMBOKANO (TKA2)
ANGIOTENSINANI

Mombouli e Vanhoutte, 1999

PRESCRICAO DE EXERCICIO FiSICO E
CARDIOPATIAS

PROCESSO INFLAMATORIO QUE ENVOLVE AS
CELULAS DA PAREDE VASCULAR, MONOCITOS,
LINFOCITOS T, CITOQUINAS PROINFLAMATORIAS,
CITOQUIINAS QUIMIOATRATORAS E FATORES DE
CRESCIMENTO

ATEROSCLEROSE

03/10/2018
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ATEROSCLEROSE
MARCADORES DE INFLAMACAO

1. CITOQUINAS:

1. CITOQUINAS PROINFLAMATORIAS PRIMARIAS (IL-1, TNF-)

2. CITOQUINAS PROINFLAMATORIAS SECUNDARIAS (IL-6)

3. CITOQUINAS QUIMIOATRATORAS (IL-8, MCP-1)
2. MOLECULAS DE ADESAO:

1. SELECTINAS (P-SELECTINA, E-SELECTINA, L-SELECTINA)

2. MOLECULAS DE ADESAO CELULAR E VASCULAR (ICAM-1 e 2, VCAM-1)
3. PROTEINAS DA FASE AGUDA:

1. PRODUZIDAS EM CONCENTRAGAO MUITO ALTA (PCR)

2. PRODUZIDAS EM BAIXA CONCENTRAGAO (FIBRINOGENIO)

MCP-1:proteina 1 atrativa de moncitos; ICAM 1 e 2: moléculas de ades3o intercelular; VCAM: moléculas de ades3o de célula vascular

ATEROSCLEROSE

— -
Myocellular
ectovic fat

Ectopic fat

ermk‘mes > Insulin
= \ resistance T \

i |
Macoptage ecrtment Ve dpose
e

Il : Diabetes
CRPT TPAI1 L ICAM-1 T ROS ™

ATEROSCLEROSE

TEORIA CELULAR DA ATEROSCLEROSE

FATORES LESIVOS (LiPIDES, HEMODINAMICOS, REAGOES IMUNES, ETC)
y

LESAO ENDOTELIAL FUNCIONAL
INFILTRACAO E ATIVAET&O DE MACROFAGOS
SECREGAO DE FATORES DE CRESCIMENTO
MULTIPLICACAO DE CI:ZLLiLAS MUSCULARES LISAS

CRESCIMENTO DA PLACA

ADESAO E ATIVAGAO DE PLAQUETAS

CRESCIMENTO ULTERIOR DA PLACA

03/10/2018
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ATEROSCLEROSE

Mecanismo da doen¢a

The NEW ENGLAND JOURN AL of MEDICINE

REVIEW ARTICLE

MECHANISMS OF DISEASE

[nflammation, Atherosclerosis,
and Coronary Artety Disease

Géran K. Hanssen, M.D.,, Ph.D.

Goran K. Hansson. Inflammation, Atherosclerosis, and Coronary Artery Disease. N EnglJ Med 2005;

Mecanismo da doenca

Como se processa 0 mecanismo da doenga?

Goran K. Hansson. Inflammation, Atherosclerosis, and Coronary Artery Disease. N EnglJ Med 2005;
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Formagdo da placa de ateroma

Hypertension
1oL . Smoking

& @ a

® 7 Risk factors ¥
that may contribute

to endothelial injury

Internal elastic laming

Adventitia

Formagdo da
placa

= Exposi¢do aos
fatores de risco

= lesdo endotelial
funcional

Formacgdo da placa de ateroma

&8 6
3 Circulating
oL
LDL migretes into
subendothellum

Circulating
monooyte

NMonooyte adheres
t endethelium Monocyte migrazes
inta subendothelium|

Fibrous oap

Caalore i
e sarsceliin

ko B
re\egsgscho\es{ea&l Smoath musch

-, transtormed into
S foan el

it inting,
oYY

Smocthmuscle R
migrares into intime:

9.3 %

Formag3o da placa

= migragdo das LDL para o
sub-endotélio

= oxidagdo das LDL

= infiltragdo e ativagdo de
macréfagos

=formagdo das células
espumosas

Formag3o da placa

= secregdo dos fatores de
crescimento

=multiplicagdo das células
musculares lisas

=sintese de colageno

=crescimento da placa

03/10/2018
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Formagdo da placa de ateroma

Fibrous oap

Formagdo da placa
= crescimento da placa

= capa fibrosa

Doencga isquémica do coragdo

Figure 2. Thin-capped fibroatheroma

L) L

Thin Fibrous Cap
Inflammatory Gelis

Asymptomatic Aheroscleratic Plague

Diagram shows an artery and the formation of an asympramatic atherosclerotic plique

03/10/2018

Func¢ao Endotelial:

Estimulo quimico
Estimulo fisico

-
l\‘ Ca2*-CaM
Célula eNOS

endotelial n

L-arginina

_— GCs
Célula
muscular (][ p—— l[Ca2+]
lisa —
3 vasodilatagao

adaptado de Harrison, 1997
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NO e vasodilatagdo

GC——— > GCa

Q[ GMPc] na célula muscuD

2 .
|Entrada de Ca *ha célula
2 , sa
Inibe a liberagdo de Ca * do reticulo endoplasmatico

2 , s
TSeqi]estro deCa”’ para o reticulo endoplasmatico

03/10/2018

NEURCTRANSMITTER RECEPTOR
SR HORMIONE . B EnOTHELIAL CELL
& | EMOOTH MUSCLE CELL

NITRIC DXIDE (NO)

Formagdo da placa de ateroma

; Ciculating
@ G} ‘monocyte
Cirlsting 4
iy Norooyts sdheres

t endethelium Monocyte migrazes
DL migrates into . inta subsndothelium)
‘subendothelium

Formagdo da placa

= migracdo das LDL para o
sub-endotélio

= oxidacdo das LDL

= infiltracdo e ativagdo de
macréfagos

=formacdo das células
espumosas

15
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Disfuncao Endotelial:

Estimulo quimico

Estimulo fisico

—
I~
Célula eNOS

endotelial n L-citrulina
L-arginina ‘

Ca*-CaM

Célula "
muscular ( GMPc _,T[Ca 1

lisa . —

vasodilatagdo

Substdncias secretadas pelo endotélio

SUBSTANCIAS VASODILATADORAS

OXIDO NITRICO (ON) - inibicio da agregagdo e adesdo
plaquetaria, da ativagdo leucocitaria e da proliferagao
muscular lisa;

PROSTACICLINA (PGI2) - também inibe a agregacdo
plaquetaria, diminui a quantidade de colesterol que
penetra nos macréfagos e células musculares lisas e
previne a liberagio de fatores de crescimento que
provocam o espessamento da parede vascular

Mombouli e Vanhoutte, 1999

16



Doencga isquémica do coragdo

[ | o | o |
[ | e ] o]
Obstrucao

==l
(N e

Placa de Ateroma

NORMAL

Necessidade de Sangue Oferta de Sangue
DEMANDA ENERGETICA - FLUXO CORONARIANO
Necessidade de Sangue Oferta de Sangue
DEMANDA ENERGETICA FLUXO CORONARIANO

Substdncias secretadas pelo endotélio

SUBSTANCIAS VASOCONSTRITORAS:

ENDOTELINA |
PROSTAGLANDINA (PGH2)
TROMBOXANO (TXA2)
ANGIOTENSINA 11

Mombouli e Vanhoutte, 1999

03/10/2018
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Formagdo da placa de ateroma

.

100 %

Arteria coronaria
derecha obstruida

Doencga isquémica do coragdo

FATORES PREDISPONENTES DA ROTURA DA PLACA

= EXTENSAO DO COMPONENTE LIPiDICO

= INFILTACAO DE MACROFAGOS

= ATIVAGAO DE METALOPROTEINAS

= ESTRUTURA E FORCA DA CAPSULA DO ATEROMA
= FATORES HEMODINAMICOS (SHEAR STRESS)

= FUMO (?)

03/10/2018
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Trombose

Plasminogen Activator Inhibitor 1 (PAK1) Fluid Phase
Determinants
™

Plasms Circulating Tissue
Media Intima

Tipos de Trombose

Erosion of Calcium Nodule Intraplaque Hemorrhage

19
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A: parede da artéria; B: lumen da artéria; C: fissura da placa; D: trombo

Turbilhonado

20



Doencga isquémica do coragdo
E a obstrugido repentina da artéria coronaria, com alteragées
bioquimicas, histolégicas e funcionais.
Desvio do metabolismo aerébio para o metabolismo anaerébio:
Aumento na producgéo de Lactato
Diminuicdo nos fosfatos de alta energia (ATP e CP)
Aumento do fosfato inorganico (Pi)
Aumento do célcio e sédio intracelular K Ak
Aumento do potassio extracelular
Edema nas mitocondrias
Rupturas da membrana citoplasmatica
Necrose celular
Perda da contratilidade (Negrao, 2005)

Doenga isquémica do coragdo (DIC)

O que é a DIC

Processo de obstrugdo da luz das artérias
coronarias por aterosclerose, caracterizada por
depodsito de placa de gordura (ateroma) no
endotélio das coronarias, associado a processo
inflamatorio local, que pode levar a uma obstrugao
do vaso e interrupgao total (necrose) ou parcial
(isquemia) do fluxo sanguineo ao musculo do
ventriculo esquerdo.

Doenga isquémica do coragdio (DIC)

D Location O vormal @ Narrowing of
of the == «coronary caoronary
heart artery artery

Normal
bioe flowr

Abnemmal
i

03/10/2018
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Doenga isquémica do coragdio (DIC)

Mecanismo da doen¢a

Doencga isquémica do coragdo

FATORES DE RISCO

22
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Doencga isquémica do coragdo

FATORES DE RISCO

FATORES PRIMARIOS
Hereditariedade
Hipertensdo

Fumo

Colesterol elevado
HDL- C baixo

LDL- C elevado

FATORES SECUNDARIOS
Obesidade

Diabetes

Estresse

Doenca isquémica do coragao

FATORES DE RISCO

N&o Modificaveis HlpeTIEEEs

+ ALTERACOES LIPIDICAS
+ DIABETES
* IDADE + OBESIDADE
* SEXO + SEDENTARISMO
+ FUMO
* HEREDITARIEDADE TG
+ ESTRESSE

Doenca isquémica do coragao
FATORES DE RISCO

Pl

) i ; 2
Colesterol Triglicérides ipelien=so Obesidade

Estresse Diabetes

Sedentarismo

23



Doencga isquémica do coragao
FATORES DE RISCO

RISCO CARDIACO
FATORES NAO CONTROLAVEIS

Sexo e Idade Hereditariedade
Homens > 45 anos (pai, mae ou irmaos com DAC
Mulheres > 55 anos - se mulher antes de 65 anos

- se homem antes de 55 anos)

(ACSM, 2011)

Doenca isquémica do coragao
€ SEXO/IDADE

PROBABILIDADE EM 1000 DE MORRER DE DAC

Homens

W Mulheres

156-25 25-35 35-45 45-55 55-65 65-75

Doenca isquémica do coragao
FATORES DE RISCO

& Estudo de Framingham observou

elevagdo de 30% no risco cardiovascular, em
fungdo da “heranga genética”.

03/10/2018
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Doencga isquémica do coragao
FATORES DE RISCO

(o2}
o
(=]

[$)
o

o

\ \

w N
o O
o o

Incidéncia de DCV,
N
8

eventos por 100000

Numero de fatores de risco

Doencga isquémica do coragdo

FORMAS CLIiNICAS

* ANGINA
* INFARTO

 INSUFICIENCIA CARDIACA

« MORTE SUBITA DE ORIGEM CARDIACA

Doencga isquémica do coragdo

ANGINA (Isquemia)

DEFINICAO: FLUXO CORONARIO E INSUFICIENTE PARA SUPRIR

AS NECESSIDADES DE O, E NUTRIENTES DO MIOCARDIO,
DEVIDO A REDUCAO DO LUMEN DAS ARTERIAS.

PORTANTO, HA SUPRIMENTO INADEQUADO AO

MUSCULO CARDIACO

25



Doencga isquémica do coragdo

SINTOMA PRINCIPAL DA ANGINA

DOR PRECORDIAL GERALMENTE DESENCADEADA
POR EXERCICIO FiSICO, ESTRESSE MENTAL,
ALIMENTACAO OU EXPOSICAO AO FRIO
DURACAO: < 15 MINUTOS

MELHORA COM REPOUSO

ISQUEMIA

ESTIMULAGAS DA e } 02 } SUBSTRATOS
FOSFOFRUTOOUINASE

4 Gricduse
AnAERSBICA | FOSFORILAGAD sinTESE oE
A

piE ﬂmenv ///// 1 nareluns
! 1 S P
| PRODUGAD ATP ~— INATIVAGAO DAS
3 ........... ] RIS R UR
e et dubre toe D
| =T
2 > ATIvACH o Ane
. wito

FOSFOLIPASES aeRAciEs
DA MEMBRANA ans miToc.

5 - "
~-. LESK0 Do ok ok wt.
__—= SARCOLEMA

EDEmA
mITacONDRIAL
nEwsibanes

MORTE CELULAR FLOCOMDSRS
LISE MITOCONDRIAL
Figura 5.3 — Representacdo esquemdtica dos eventos bioguimicos e

ullra-estruturais conseqiientes a isqucmia miocardica, até as lesdes ir-
reversiveis que levam a morte celular.

Doencga isquémica do coragdo

MG .. SO

— OBSTRUGAO

=3 23 3
mm.ﬂ

\
PLACA DE ATEROMA

03/10/2018
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Doencga isquémica do coragdo

[ 5o [ | o |

e
Obstrugdo

[ o [l o [ o |
mm.b\m

Placa de Ateroma

NORMAL

Necessidade de Sangue Oferta de Sangue
DEMANDA ENERGETICA E] FLUXO CORONARIANO

Necessidade de Sangue Oferta de Sangue
DEMANDA ENERGETICA I:] FLUXO CORONARIANO

Collateral:Flow

Doencga isquémica do coragdo

REPOUSO

03/10/2018
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Doencga isquémica do coragdo

Doencga isquémica do coragdo

Obstrugdo Coronariana (ATEROSCLEROSE/ PONTE MIOCARDICA/ ESPASMO)
ou;

Isquemia Coronariana N@o Obstrutiva (ESTENOSE AORTICA/ SOBRECARGA
VE/ PRE EXCITAGAO VENTRICULAR/ PROLAPSO VALVAR MITRAL)

Sintomas:
Angina
Baixa tolerancia ao esforgo
Dispnéia desproporcional ao esforco
Incompeténcia cronotrépica
Déficit inotropico
Fadiga de membros inferiores

Alteragoes eletrocardiograficas:
Alteracoes repolarizagdo - infradesnivelamento do segmento ST
- supradesnivelamento do segmento ST

Arritmias complexas
Bloqueios de ramo esforgo induzidos

28
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Doencga isquémica do coragdo

SINTOMAS — frequentes;
sem outra explicacdo de satde;
se em emogao ou exercicio

* Dor, desconforto no peito, pescoco, bragos, etc;
* Falta de ar (dispnéia)

¢ Desmaios

¢ Palpitacdo ou taquicardia

¢ Cansago - Fadiga incomum com atividades usuais

¢ Falta de ar noturna ou quando fica em pé
¢ Inchago de tornozelo
¢ Claudicagdo intermitente — mancar

Doencga isquémica do coragdo

RITMO CARDIACO (ECG)

ECG NORMAL ECG ARRITMIA

Doencga isquémica do coragdo

RITMO CARDIACO (ECG)

ELEVADA INCIDENCIA DE ARRITMIA, AUMENTA COM IDADE, ATE 50% DOS
TE EM INDIVIDUOS SEM ANORMALIDADES CV;

 ESV ISOLADAS SAO AS MAIS FREQUENTES INDUZIDAS OU SUPRIMIDAS PELO
EXERCICIO PRESENTES DESDE O REPOUSO OU APENAS NA RECUPERACAO TANTO
EM INDIVIDUOS NORMAIS QUANTO EM PACIENTES COM DAC;

« RELACAO COM DAC QUANDO EM BAIXA INTENSIDADE DE ESFORCO OU
ALTERAGAO DE ECG ASSOCIADA;

* PAREADAS OU ISOLADAS FREQUENTES (> 10% DE QUALQUER SEQUENCIA DE ECG
DO TESTE) RELACAO COM MAIOR RISCO DE MORTE CV

29



Doencga isquémica do coragdo

1 do VO2 ISQUEMIA
ALTERAGAO DO ELETRO OU ANGINA
ARRITMIAS
FV/ITV

PARADA CARDIACA

Tipos de remodelagéo

Clinical
Type of Lesion Manifestation Management

|| e

+ThinCap
- Compensatory Enlargement

03/10/2018
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Doencga isquémica do coragdo

INFARTO AGUDO DO MIOCARDIO

Doencga isquémica do coragdo

INFARTO DO MIOCARDIO

DEFINIGAO: MANIFESTAGAO CLINICA DE
ISQUEMIA MIOCARDICA IMPORTANTE E/OU
PROLONGADA CAUSANDO MORTE DE
CELULAS MIOCARDICAS, DECORRENTE DA
PRESENCA DE TROMBO TOTALMENTE
OCLUSIVO EM PLACA COMPLICADA

Definigdo do infarto do miocardio

E uma leséo isquémica do misculo cardiaco (miocérdio),

que deve-se a falta de oxigénio e nutrientes.

O infarto do miocardio € a causa mais comum da
insuficiéncia cardiaca

31



dreas criticas da aterosclerose

Coracao

Isquemia > Angina Isquemia - Fibrose Oclusio I
! n > nfarto do
intermitente de peito cronica }

miocirdica aguda miccardio

DOENCA ISQUEMICA DO CORACAO
SINTOMA PRINCIPAL DO INFARTO

DOR PRECORDIAL EM 50% DOS CASOS SEM
DESENCADEANTE IDENTIFICADO, MAIS

FREQUENTE NAS PRIMEIRAS HORAS DA
MANHA

DURAGAO E INTENSIDADE > ANGINA
NAO MELHORA COM REPOUSO E NITRATOS

Fisiopatologia do infarto do miocdrdio

Lesdo do “ - Disfungao
miocérdio - ¢ % . cardiaca

. !
J oc
L |

Aumento da ANS e do SRA
Alteragdes

cardiacas
Intolerancia ao - Disfuncdo
esforgo endotelial

Musculatura
esquelética

(Witham et al., 2003)
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DOENCA ISQUEMICA DO CORAGCAO

QUAIS AS POSSIVEIS INTERVENGOES
PARA PREVENIR OU COMBATER A
DOENCA ?

Laser balloon

Atherectomy
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PTCA
Treatment Restenosis

External
elastic
External elastic
Tunica
media

Irternal -
elastic
Internal elastic - amina
lamina

N Intimal -
area
Intimal _
area .
Coronary Stenting

Treatment Restenosis
External

elastic
amina

SEQUENCIN: 3

03/10/2018
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Atherosclerotic narrowing of a vessel

Bypass

Anastomose

03/10/2018

Revascularizagao cardiaca: pontes de safena

Revascularizagédo
por artéria
mamaria interna

Depodstios
de coleterol

Locais de

< obstrugio

Revascularizagédo
por veia safena
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PRESCRICAO DE EXERCICIO FISICO E
DOENCA ISQUEMICA DO CORACAO

QUAL O IMPACTO DA DIC
NA APTIDAO FUNCIONAL?

PRESCRICAO DE EXERCICIO FiSICO E
DOENCA ISQUEMICA DO CORACAO

Angiology
62(6) 461466

Exercise Performance, Physical Activity,
and Health-Related Quality of Life in
Participants With Stable Angina

Andrew W. Gardner, PhD'"">?, Polly S. Montgomery, MS'->%,
Raphael M. Ritti-Dias, PhD*, and Udho Thadani, MD, FACC™>*

PRESCRICAO DE EXERCICIO FiSICO E
DOENCA ISQUEMICA DO CORACAO

ANGINA VS. CAPACIDADE FUNCIONAL

Table 2. Exercise Performance and Self-Reported Health of Participants With Stable Angina and Controls®

Variables Control Group (1= 441)  Stable Angina Group (n= 115)  Unadjusted P Adjusted P
6-Min walk distance (m) 485 (100) 449 (96) 003 037
WIQ distance score (%) 76 (34) 57(39) <001 <001
WIQ speed score (%) 65(32) 48 (32) <001 <001
WIQ stair climbing score (%) 67 (35) 48 (36) <001 <001
SPPB score (points) 105 (12) 101 (12) 004 017
SPPB chair (points) 27 (L) 22(L1) <001 002
SPPB stand (points) 38(05) 38(06) 714 890
SPPB walk (points) 40(02) 39(03) 040 109

MENOR CAPACIDADE FUNCIONAL

03/10/2018
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PRESCRICAO DE EXERCICIO FISICO E
DOENCA ISQUEMICA DO CORACAO

ANGINA VS. AT. FISICAS DIARIAS

03/10/2018

Table 3. Physical Activity Measures of Participants With Stable Angina and Controls*

Variables Control Group (n = 441)  Stable Angina Group (n = 115)  Unadjusted P Adjusted P°
Total LTPA (keallday) 212 (226) 144 (157) 003 016
Low intensity LTPA (keallday) 64(112) 42(76) 050 082
Moderate intensity LTPA (kcallcay) 127 (164) 93 (120) 040 124
High intensity LTPA (kcal/day) 18 (47) 8(I5) 023 121
Mean intensity LTPA (kcal/min) 48(10) 47(10) 637 963
Mean duration LTPA (min/day) 47(52) 3434) 014 046
Physical Activity Scale (units) 23 (1) T7(12) <001 <001

MENOR NIVEL DE ATIVIDADE FiSICA

PRESCRICAO DE EXERCICIO FiSICO E DOENGCA ISQUEMICA DO
CORAGAO

Normal

Fluxo Miocardio (ml/min)

20
Duplo Produto x10°

Lesao 50%

t isquemia

pLo] 30
Duplo Produto x103
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Exercicio

7 SNS

1 Trabalho

T Necessidade
De Sangue

Doencga isquémica do coragdo

.Sintomas:

Angina

Baixa tolerancia ao esfor¢o

Dispnéia desproporcional ao esforgo
Incompeténcia cronotrépica

Déficit inotrépico

Fadiga de membros inferiores

o Alterages eletrocardiogréficas;
Alteracdes de repolarizagdo
infradesnivelamento do segmento ST

supradesnivelamento do segmento ST
Arritmias complexas

Doencga isquémica do coragdo

Sintomas

Dor no peito)

v Dor no brago

v/ Aperto na garganta
v Mal estar

v Cansago facil

v Falta de ar

v Tontura

v Desmaio
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Doencga isquémica do coragdo

ISQUEMIA - DESNIVEL SEGMENTO ST

CARGA 1 CARGA 2

Ehsani et al. Circulation 64:1116-1124,1981

Doencga isquémica do coragdo

ALTERAGOES ISQUEMICAS
INDUZIDAS PELO EXERCICIO

Doencga isquémica do coragdo

=

*TRACADO ECG DEPRESSAO
HORIZONTAL ANORMAL S-T, A
PARTIR DE UMA LINHA BASAL
ESTAVEL;

=1mV

*INFRADESNIVELAMENTO DO
SEGMENTO ST:

Voltage (mV) 10mm:

*HOMENS (1, 0 mm); =4l

0.4
Time (s)

*MULHERES (2, 0 mm) p

03/10/2018
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PRESCRICAO DE EXERCICIO FISICO E
DOENCA ISQUEMICA DO CORACAO

PRESCRICAO DE EXERCICIO FiSICO E
DOENCA ISQUEMICA DO CORACAO (DIC)

Onde devemos nos basear?

=

PRESCRICAO DE EXERCICIO FiSICO E
DOENCA ISQUEMICA DO CORAGAO (DIC)

Diretrizes...

American
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PRESCRICAO DE EXERCICIO FiSICO E

DOENCA ISQUEMICA DO CORAGAO

Arquivos Brasileiros de Cardiologia

Otremamento contimio pode ser aplicado segundoo
tempoderealizagio, emexecicio, decurta ot 1 nin) média
(de10a30rmin) e longa acima de 3min), duraglo

veparamen ae cryuireuid € Reapiagdao varaijovascuiar
da Sociedade Brasileira de Cardiologia

PRESCRICAO DE EXERCICIO FiSICO E
DOENCA ISQUEMICA DO CORACAO

AHA Scientific Statement

Resistance Exercise in Individuals With and Without
Cardiovascular Disease; 2007 Update

A Scientific Statement From the American Heart Association Council
on Clinical Cardiology and Council on Nutrition, Physical Activity,
and Metabolism

Mark A. Williams, PhD, Co-Chair; William L. Haskell, PhD, FAHA, Co-Chair; Philip A. Ades, MD;
Ezra A. Amsterdam, MD; Vera Bittner, MD; Barry A. Franklin, PhD; Meg Gulanick, RN, PhD;
Susan T. Laing, MD; Kerry J. Stewart, EdD

PRESCRICAO DE EXERCICIO FiSICO E DOENGA ISQUEMICA DO
CORACAO
Aerébio

Dindmica Cardiovascular

FC repouso Ld,
VS repouso e maximo T
DC repouso 0
DC maximo T
PAS repouso lo

PAD repouso lo

Performance

VO,max T
Tempo de endurance Tt
DP submaximo b

Taxa Metabdlica Basal To
QV relativa a satide )

Adaptado de Williams et al. Circulation 2007, 116:572-84.

03/10/2018
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PRESCRICAO DE EXERCICIO FiSICO E DOENGCA ISQUEMICA DO
CORACAO
Aerébio Resistido

Composigdo Corporal

Densidade éssea T T
%Gordura 1

Massa Magra 0

Forca ot

Metabolismo de Glicose
Resposta da Insulina a glicose
Insulinemia basal
Sensibilidade a Insulina

Lipides Plasmaticos e Lipoproteinas

HDL

LDL 1o
TG )

Adaptado de Williams et al. Circulation 2007, 116:572-84.

PRESCRICAO DE EXERCICIO FiSICO E
DOENCA ISQUEMICA DO CORACAO

Exercise for Patients with

AMERICAN COLLEGE .
of SPORTS MEDICINE . Coronary Artery Disease

POSITION STAND

American College of Sports Medicine Position Stand: “EXERCISE
FOR PATIENTS WITH CORONAI ARTERY DISEASE. d. Sci.

PRESCRICAO DE EXERCICIO FiSICO E
DOENCA ISQUEMICA DO CORACAO

Mode. Large muscle group, continuous exercise, such
as walking, jogging, bicycling, swimming, group aero-
bics, and rowing, is appropriate for cardiovascular en-
durance conditioning. Upper extremity exercises per-
formed with arm ergometers may also be utilized for
those who cannot tolerate lower extremily activity for
orthopedic or other reasons, and for patients whose oc-
cupational or recreational activities are dominated by arm
work.

American College of Sports Medicine Position Stand: “EXERCISE
FOR PATIENTS WITH CORONARY ARTERY DISEASE.” Med. Sci.
Sports Exerc., Vol. 26, No. 3, pp. i—v, 1994. Exercise training improves

03/10/2018
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PRESCRICAO DE EXERCICIO FiSICO E
DOENCA ISQUEMICA DO CORACAO

Mode. Large muscle group, continuous exercise, such
as walking, jogging, bicycling, swimming, group aero-
bics, and rowing, is appropriate for cardiovascular en-
durance conditioning. Upper extremity exercises per-
formed with arm ergometers may also be utilized for
those who cannot tolerate lower extremity activity for
orthopedic or other reasons, and for patients whose oc-
cupational or recreational activities are dominated by arm
work. Strength fraining is also beneficial for selected
patients (13). Resistance exercises generally are per-
formed with a circuit training approach, up to 10-12
exercises using 10-12 repetitions of resistances that can
be performed comfortably (22). Cross-training may also
help to reduce musculoskeletal problems and increase
compliance.

American College of Sports Medicine Position Stand: “EXERCISE
FOR PATIENTS WITH CORONARY ARTERY DISEASE.” Med.
Sports Exerc., Vol. 26, No. 3, pp. i~v, 1994. Exercise tra oves

PRESCRICAO DE EXERCICIO FiSICO E
DOENCA ISQUEMICA DO CORACAO

Intensity. Exercise in supervised programs is per-
formed at a moderate, comfortable intensity, generally
40-85% of maximal functional capacity (VOap,y), Which

correlates with 40-85% of maximal heart rate reserve
([maximal heart rate - resting heart rate] X 40-85% +
resting heart rate), or 55-90% of maximal heart rate.

American College of Sports Medicine Position Stand: “EXERCISE
FOR PATIENTS WITH CORONARY ARTERY DISEASE.” Med. Sci.
Sports Exerc., Vol. 26, No. 3, pp. i~v, 1994, Exercise training improves

PRESCRICAO DE EXERCICIO FiSICO E
DOENCA ISQUEMICA DO CORACAO

Duration, Warm-up and cool-down periods of at least
10 min, including stretching and flexibility exercises,
should precede and follow 20-40 min of cardiovascular
exercise performed either continuously or through inter-
val training. The latter may be especially useful for pa-
tients with peripheral vascular disease and intermittent
claudication,

American College of Sports Medicine Position Stand: “EXERCISE
FOR PATIENTS WITH CORONARY ARTERY DISEA!
Sports Exerc., Vol. 26, No. 3, pp. i~v, 1994. Exercise tra
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PRESCRICAO DE EXERCICIO FISICO E
DOENCA ISQUEMICA DO CORACAO

Frequency. Minimum frequency is three nonconsecu-
tive days per week. Some patients prefer to exercise
daily. However with increased frequency of exercise, the
risk of musculoskeletal injury increases (33).

College of Sports Medici
NTS WITH CORONARY
Vol. 26, No. 3, pp. i~v, 1994.

PRESCRICAO DE EXERCICIO FiSICO E
DOENCA ISQUEMICA DO CORACAO

Progression. Any exercise program for patients with
coronary artery disease should involve an initial slow,
gradual progression of the exercise duration and inten-
sity,

merican College of Sports Medici
FOR PATIENTS WITH COR(
Sports Exerc., Vol. 26, No. 3, pp. i-v, 1994. Excrcis

PRESCRICAO DE EXERCICIO FiSICO AEROBIO E DOENCA
ISQUEMICA DO CORAGAO (ACSM, 2011)

QUADRO 7.2 Resumo da Prog céo Geral do E
Componentes
do Programa Freqiiéncla
de Trei Duragio Atividade
3-5 dias/semana 40%/50%-85% 20-60 min Grandes giupos
daFCR ou da VOR musculares
B 55%/65%-90% Atividade dinamica
daFC,, 12-16 TEP
2-3 dias/semana Fadiga volicional 1 série de 3-20 8-10 exerdcios
(FMM) (p. ex., repetigdes (p. ex., induem todos os
19-20 TEP) 35,8-10,12-15)  principais grupos
Ou musculares
= Parar 2-3 repetigtes
o antes da fadiga
volicional (p. ex.,
De flexibilidade Minimo de 2-3 Alongar até observar  15-30 segundos Alongamenrto
dias/semana tensdo excessiva 2-4 xfalongamento  estatico de todos
© Ideal de 5-7 no final da 0s principais
dias/semana amplitude de grupos musculares
AN\ movimento, porém
sem produzir dor
Abreviagses: FC3, reserva da freqaiéncia cardiaca; VO,R, reserva da captagso méxima de oxigénio; FMM, fadiga muscular momentanea.
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PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENCA ISQUEMICA DO CORACAO

PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENGCA ISQUEMICA DO CORAGCAO

Intensidade

- TESTE ERGOESPIROMETRICO

v'Entre o primeiro e segundo
limiar do Teste
Ergoespirométrico;

(INCOR,2005)

PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENCA ISQUEMICA DO CORACAO

Intensidade

- TESTE ERGOMETRICO:

v 30 A70% DA FC DE RESERVR

I Teste Ergométrico |

03/10/2018
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Exercise recommendation and catecholamines in patients

with coronary artery disease.
Tegtbur U, Meyer H, Machold H, Busse MW.Z.  Cardiol 2002 Nov91(111:827-36.

Exercise training for patients with coronary artery disease (CAD) is recommended in a wide range between 40-85% of maximum functional
capacity (MFC) or 55-90% of maximum heart rate (HR). During exercise, high levels of catecholamines and metabolic acidosis could induce
arrhythmia and ischemia. But catecholamines have never been determined in CAD during constant load exercise in the upper range of
recommended intensities. In 11 CAD patients (age 58+/-8 years, BMI 26.1+/-4.0 kg x m(-2), NYHA | n=7, Il n=4) we tested the maximum
functional capacity (MFC), norepinephrine (NE), epinephrine (€) and blood lactate ([Lac(-)J(8)) in a symptom-limited incremental ergometer test.
Related to the exercise recommendation, the kinetics of NE, E and [Lac(-)|(8) were determined in two 30 min constant load tests in randomized
order: one was performed at the anaerobic lactate threshold (CTAT), a second was performed 10% above the individual threshold intensity
(CT-+10%). In the incremental tests maximum workload and VO(2) were 141+/-54 W and 1766+/-532 ml x min(-1), respectively (85+/-22% of
normal; [Lac(-)J(8) 5.7+/-1.9 mmol x I(-1), HR 138+/-28 b x min(-1), NE 11.7+/-5.1, E 1.6+/-L4 nmol x I(-1)). In CTAT the anaerobic
threshold (63+/-7% of MFC) represented the mean range of recommended exercise intensity for CAD (40-85%) and could be validated as
steady-state intensity because catecholamines and [Lac(-)}(8) concentrations remained constant after the initial increase (workload 88+/-35 W,
[Lac(-))(8) 3.3+/-1.4 mmol X I(-1), HR 117+/- 23 b x min(-1). NE 8.3+/-3.5, E 0.8+/- 0.7 nmol x I(-1). In all patients CT-+10% (71+/~7% of
MFC) led to a continuous rise in [Lac(-)J), to a NE overload and to earlier exhaustion, although the intensities were in the recommended
training range (workload 100+/-38 W, [Lac(-)J(B) 5.8+/~ 1.9 mmol x I(-1), HR 129+/~ 29 b x min(-1), NE 13.9+/-6.9, E 1.5+/- 1.7 nmol x I(

1); p<0.01 against CTAT for all except E).

Conclusions In the upper range of recommended training intensity for CAD
patients, norepinephrine and lactate were higher during endurance
exercise than at MFC in incremental tests. Endurance exercise with
intensities >70% of MFC could overload the cardiac patient and increase
the risk of arryhthmia and ischemia. Therefore, endurance exercise should
be periormed helow 70% of MFC or below 85% of maximum HR, respectively,
whereas higher intensities should apply to interval

03/10/2018

Hypothetical Model (Skinner, 1980) L

AEROBIO LEVE AEROBIO MODERADO AEROBIO INTENSO
Metabolismo Aerdbio Anaerébia Anaerébio
Predominante Compensada Descompensada
Substrato Predominéncia Predominéncia

Energético LIPIDICA | LIPIDICA

Predominante

oO~woxmM>»=>

€ €
Clleose Glicose Lipidio

LACTA¥O

I,IIa,lIX

[ %o0i| | VWIXYW vadns

Causas das Arritmias
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Exercise recommendation and catecholamines in patients with coronary artery disease

Tegthur U, Meyer H, Machold H, Busse MW.Z. Cardiol. 2002 Nov;91(11):927-36.
Pos-exercicio imediato Estresse agudo de exercicio
o brusca & 4 ivi D i 4 c
de atividade arterial simpatica NA*® K+
+

¥ Estimulaggo vagal
¥ Retorno venoso
4 Fc,Pas
¥ Dbebito cardiaco

¥ & N AIVO, maxm
Presséo arterial

03/10/2018

cc
¥ Perfuséio coronariana — =4 lsquemia 4 Irritabllidade miocardica
s
-
Despolarizagio/ <& Velocidade de
repolarizagéo alterada condugdo alterada
% it
ectépica
Figura 1.10 Altcragdes fisiologicas que o icio agudo, a 4o e suas
fvei ielas. CC, i iana; FC, freqiié faca; VO;maxM, captagdo de

p ; FC,
oxigénio miocérdico; Na'/K*, ion de sédio/potassio; PAS, pressio arterial sistolica.

PRESCRICAO DE EXERCICIO FiSICO E
DOENCA ISQUEMICA DO CORACAO (DIC)

PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENGA ISQUEMICA DO CORACAO
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PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENCA ISQUEMICA DO CORACAO

INFARTO AGUDO DO MIOCARDIO

Risco de IAM
s o N

o B N W

Durante Plh P2h  p3h Pah  P5h

* Risco aumentado em cardiopatas

PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENGA ISQUEMICA DO CORAGCAO

EVOLUGAO PARA O INFARTO

+* Trombose — lesdo secundaria
+»» Embolismo

+* Vasoespasmo

¢ Obstrucdo cronica lenta

PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENGA ISQUEMICA DO CORAGCAO

INFARTO AGUDO DO MIOCARDIO

Exercicio:
T velocidade de fluxo
Modificagdes metabdlicas

Facilita lesdo secundaria
Facilita formagao de trombos

Facilita formagdo de émbolos

Dependente da Intensidade

03/10/2018
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PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENGA ISQUEMICA DO CORACAO

-

TRIAGEM DE RISCO CARDIOVASCULAR PARA A PRATICA DE
EXERCICIO FiSICO E CARDIOPATAS

Risco Alto

1%# Rf's%o M%tlierado

' a'
1 ."'?J:\
e e

PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENGA ISQUEMICA DO CORACAO

TESTE ERGOESPIROMETRICO:

. Resposta Cronotrépica;
. Resposta Inotrépica;

. Eletrocardiografica;

. VO, Maximo DIRETO;

. Limiares Ventilatorios.

03/10/2018
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PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENCA ISQUEMICA DO CORACAO

- TESTE DE ESFORGO: Avaliacdo da resposta cardiovascular,
respiratéria e metahélica ao exercicio progressivo.

- TESTE ERGOMETRICO:

1. Resposta Cronotropica;

2. RespostaInotrépica;
3. Eletrocardiografica; =

4. W0, Maximo INDIRETO.

PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENGA ISQUEMICA DO CORAGCAO

PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENCA ISQUEMICA DO CORACAO

LAUDO MEDICO AUTORIZANDOA 14

S,

LIBERAGAO PARAR REALIZAGAO
EXERCICIO FiSICO
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PRESCRICAO DE EXERCICIO FiSICO E
DOENCA ISQUEMICA DO CORAGAO (DIC)

Lembra que este senhor de 70 anos lhe procurou
dizendo que fez uma cirurgia de safena ha 6 meses? Ja
sabemos que seu quadro esta controlado e estavel. O
médico mandou que ele fizesse exercicio. Porém, antes
de comecar, ele lhe entrega um teste Ergométrico. A
partir desse exame, ele quer saber quais sdo os
procedimentos que vocé ira utilizar para realizar a
prescrigao do exercicio fisico aerébio ?

PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENGA ISQUEMICA DO CORAGCAO

TEBAPEX2000.

ESCOLA DE EDUCAGAO FISICA

ECG DE REPOUSO e TESTE ERGOMETRICO

L R ——
Indicago: Dronaicionaments Fisico

Dados Pessoais

idado: 62 anos
Poso: 67 Ko

Avaliag@o funcional cardiocirculatéria.

Dados Clinicos

iCo cronica (Revascularizacsio Miosdrdica 17.10.9
DM tipo II. o
Disip .

Resihiomanco do ponto de vista cardiovaseulor.

em Uso

Norvase Smg meio cp/dia.
Daonit cpreia
Prospa 1epsdia
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ESCOLA DE EDUCAGAO FisIcA
EXAME N.F 682 PACIENTE:

TEB - APEXZ2000 09
23/08/95

RESULTADOS DO TESTE

EsTAGI0 TEWPO

Ps e
(i)

111

2.0 MPH

752 Bom
Parametros Metablicos

VO2max = 33.41 mi/lkg min) = 9.56 MET
MVO2 '~ 24.56 mif(100GVE min)

7 %
MAI = 925 %

Parametros Hemodinamicos

InciinacBo: 10.0 %
PSno Pré Eslorco : 145 mmilg

PS Méxima no Esforco: 145 mmHg

Férmulas Utilizadas
1.8xVoIx(0.073 + Inc/100) (/3.6 = METa)
DPx0.0014-6.3

100(VO2max prev.. VO2max alc.)VO2max prov.
100(MVOZprov.- MVOZalc.)/MVOZprov.
Formulas Utilizadas

(PSmax Estorco) x Froaiancia
VO2max x Poso x 5.9 +

03/10/2018

ESTAGIO TEMPO FC PS PD
(BPM) {mmHg )

PRE ESFORGCO 00100 63 - 148 78
R, OMPH=-0% 01100 a3 148 rs
3.0MPH-0% 02:00 a7 148 75
4.0MPH-0% 03:00 105 150 75
4.0MPH-2% 04 ;00 118 1850 75
4.0MPH-4% . 0B:00 128 168 75
4.0MPH-8% 06:00 136 168 7B
4.0MPH-8% 07:00 145 160 80
4.0MPH-10% o8:00 162 148 75
4 .0MPH-10% o8:00 161 148 75
RECUPERACAO 01:100 132 140 70
RECUPERAGCAQ 02100 118 1an 70
RECUPERAGAO 04:00 100 145 7o
RECUPERACAO 06:00 96 140 70
RECUPERAGCAO o8:00 95 130 70
REGCUPERAGAO 10100 ar 130 70

PRESCRICAO DE EXERCICIO FiSICO AEROBIO E DOENCA
ISQUEMICA DO CORAGAO

Equacgdes para Predigdo da FC Maxima
(Hills et alli, 1998)

Populacao Equacao
Geral 220 - idade

Homens 220 - idade

Mulheres 226 - idade

Atletas masculinos 205 - (0,5 x idade)

Atletas femininos 211 -(0,5 x idade)

Sedentarios masculinos 214 - (0,8 x idade)

Sedentarios femininos 209 - (0,7 x idade)

Obesos 200 - (0,5 x idade)

CAPACIDADE FISICA: (mU/ky'* min'")
BAIXA (abaixo de 35
MEDIA(35 a 45)
AITA: (acima de 45)

TONA DE TREINO PELA [% FC MAXIMA)
:60 a 5%

:70 a 85%
:75 2 95% SHARKEY, 2006
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PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENGA ISQUEMICA DO CORACAO

FCT= (FCMAX. - FCREPOUSO) X % Desejado + FC REPOUSO

PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENGA ISQUEMICA DO CORAGCAO

FCT=(FCMANX. - FCREPOUSO] X (% DESEJADO) + FC REPOUSO

FCT=(151-6

(AN
FCT=(151-6 «

PAS MAXIMA
PAD MAKIMA

Doencga isquémica do coragdo

_—

llBSi'I!IIl;ﬁll
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CONSEQUENCIAS DA PLACA DE ATEROMA

Arteria coronaria
derecha obstruida

TEBAPEX2000.

ESCOLA DE EDUCAGAO FISICA
UNIVERSIDADE DE SAO PAULO

AV.PioL.Molio Moras, 65 - Cidade Univorsiaria - t61.:818.3183

ECG DE REPOUSO e TESTE ERGOMETRICO

Exomo n_F 682
DrCondicionamento Fisico Data : 23/08/95

Dados Pessoais

idado: 62 anos Soxo: Masculino Individuo: Ativo
Poso : 67 Ko Estatura: 1.67 m

CondicSes para o Teste

Ergomotro: Estaira
Protocolo: belke modificado
DorivacBos: MVS, D2M o V2M

Avaliagso funcional cardiocirculatéria.

Dados Clinicos

ICo crénice (Revascularizecso Miocérdica 17.10.90)
DM tipo IT.

Dislipidernia.

Assintomético do ponto de vista cardiovascular.

em Uso

Norvase 5mg meio cp/dia.
Daonil 1cp/dia.
Proepa 1cp/dia.

“ESCOLA DE EDUCAGRO FiSICA TEB - APEX2000 11
EXPME N.F 682 PACIENTE: 23/08/95

ANALISE DO TESTE

Parametros Clinicos

INTERROMPIDO DEVIDO AS ALTERACOES ELETROCARDIOGRAFICAS, COM FREQUENCIA
CARDIACA SUBMAXIMA ATINGIDA ATINGIDA.

QUEDA DA PA SISTOLICA INTRA-ESFORCO. COMPORTAMENTO NORMAL DA PA DIAS -
TOLICA.

ASSINTOMATICO DO PONTO DE VISTA CARDIOVASCULAR.

03/10/2018

54



Parametros Eletrocardiograficos

ECG de Repouso:

SEM ANORMALIDADES.

Durante Esforgo:

ATINGIU 96% DA FREQUENCIA CARDIACA MAXIMA PRECONIZADA PARA A IDADE.
INFRADESNIVELAMENTO DO SEG.ST, DE MORFOLOGIA HORIZONTAL EM MV5 E D2M,
COM PONTO Y EM ATE -6,0mm.

EXTRASSISTOLES VENTRICULARES ISOLADAS RARAS NO PICO DO ESFORCO (MONI -
TOR)

Recuperagdo:

INFRADESNIVELAMENTO DO SEG.ST, DE MORFOLOGIA DESCENDENTE EM MV5 E D2M,
COM PONTO Y EM ATE -3,0mm.

Conclusges e Comentarios

03/10/2018

TESTE POSITIVO.

VIDE PARAMETROS CLINICOS E ELETROCARDIOGRAFICOS,

*ESCOLA DE EDUCAGAO FISICA TEB - APEX2000
EXrME N.F 682 PACIENTE: 23/08/95

ANALISE DO TESTE

Ciinicos

INTERROMPIDO DEVIDO AS ALTERACOES ELETROCARDIOGRAFICAS, COM FREGUENCIA
CARDIACA SUBMAXIMA ATINGIDA ATINGIDA.

GUEDA DA PA SISTOLICA INTRA ESFORGO. COMPORTAMENTO NORMAL DA PA DIAS -
TOLICA.

ASSINTOMATICO DO PONTO DE VISTA CARDIOVASCULAR.

a os
ECG de Repouso:
SEM ANORMALIDADES.
Durante Esforco:
ATINGIU 96% DA MAXIMA PARA A IDADE.
INFRADESNIVELAMENTO DO SEG.ST, DE MORFOLOGIA HORIZONTAL EM MV5 E DIM,
COM PONTO ¥ EM ATE 6,0mm.

EXTRASSISTOLES VENTRICULARES ISOLADAS RARAS NO PICO DO ESFORCO (MONI -
Recuperagio:

INFRADESNIVELAMENTO DO SEG.ST, DE MORFOLOGIA DESCENDENTE EM MVS £ D2M,
COM PONTO ¥ EM ATE -3.0men.

Conclusdes e Comentarios

TESTE POSITIVO.

VIDE PARAMETROS CLINICOS E ELETROCARDIOGRAFICOS .
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TESTE ERGOMETRICO

INTERPRETAGOES
Do
TESTE ERGOMETRICO

TESTE ERGOMETRICO

VAMOS INTERPRETAR O TESTE QUANTO:

DURAGAO DO TESTE

COERENCIA DA RESPOSTA (EFICIENTE OU MAXIMO)

RESPOSTA DA PAS

RESPOSTA DA PAD

DURAGAO DO TESTE

1
Tempo 2612 151 11+1 TIE] 7+1
VO,max 3,840,3 39104 3,904 39404 37404 3vsS5el

DURAGAO IDEAL - 10 £ 2 min

Buchfuhrer et al. JAP 55:1558-64,1983
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TESTE ERGOMETRICO

DURAGAO DO TESTE

TEMPO IDEAL — ENTRE 8 E 12 MINUTOS !

TESTE ERGOMETRICO

200
180 A q
- Coeréncia da resposta
140 . o
120 Eficiente
1;’2 (>85% predito)
60 7 .
40 Maximo
20
0 (>95% predito)

Cargal Carga2 Carga3 Cargad
Intensidade

RESPOSTA DA PA
PAS

PAS
- Inicia até 160 (170) mmHg
- Normal até 220 mmHg
PAM
.___‘___,—*—“'_"—* - Hiperreativo >220 mmHg
f—t———
PAD
- Interrompe > 260 mmHg

Rep 30 60 920 120 150 180

(SCS Diretrizes sobre Teste Ergométrico. Arq Bras Cardiol. 78 - Suppl Il), 2002

03/10/2018
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RESPOSTA DA PA
PAD

- Inicia até 105 mmHg

- Normal atél 10 mmHg

PAM
.__'___.-—0'_“—_-'—* - Hiperreativo >15 mmHg

f—t———
PAD
- Interrompe NT>120 mmHg

- Interrompe HT>140 mmHg

(SCS Diretrizes sobre Teste Ergométrico. Arq Bras Cardiol. 78 - Suppl II), 2002

PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENGA ISQUEMICA DO CORAGCAO

INTERPRETAGOES
Do

METRICO

>
E

Voltage (mV) 10mm:

PRESCRICAO DE EXERCICIO FiSICO E DOENGA ISQUEMICA DO
CORACAO

ELETROCARDIOGRAMA

Atrial depolarization P-Rinterval Ventricular depolarization Ventricular repolarization Ventricular repolarization
(RS} (ST segment) )

" b o [me—
: (e T i aoetitonenend dio
s deplrtzaton of | Theeectrical transmisslon romthetrla. | ostve ettt ufcton | {20t e 0 S 1) 200
thatrla, The P-wave i the first ECG | to the venticls Inludes the P-wave and | Sefee the Rovave s the Qe The the T seqnent o the st o he Jygen demard-onygen sl
fection PRsegment. e T T e ventlea myoeardhan,

03/10/2018
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PRESCRICAO DE EXERCICIO FiSICO E DOENGA ISQUEMICA DO
CORACAO

Ventricular repolarization
(5-T segment)

from the end of the QRS ta the start of the
T-wave. The J (junction) point represents
the S-T segment joins the start of the
T-wave.

Doencga isquémica do coragdo

\
PLACA DE ATEROMA

nriuence o ropoilogical stimuii on erogenesis
I C of Plaque |
1. EC Injury and 4. SMC Proliferation
Activation i Oxidation 3 pqgy i and A
hanical trauma, sheer  |SCavenger receptors, cyroki {platel =)
-t e
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Doenca isquémica do coragdo

=

*TRACADO ECG DEPRESSAO
HORIZONTAL ANORMAL S-T, A
PARTIR DE UMA LINHA BASAL
ESTAVEL;

=1mV

*INFRADESNIVELAMENTO DO
SEGMENTO ST:

Voltage (mV) 10mm:

*HOMENS (1, 0 mm);
0.4
Time (s)
«MULHERES (2, 0 mm)

03/10/2018

PRESCRICAO DE EXERCICIO FiSICO E DOENGA ISQUEMICA DO
CORAGAO

«TRACADO ECG DEPRESSAO
HORIZONTAL ANORMAL S-T, A
PARTIR DE UMA LINHA BASAL
ESTAVEL;

*INFRADESNIVELAME?
SEGMENTOST: _—

«HOMENS (< es -

~
~
~

*MULHERES (2,\ «im)

OBSERVAR FREQUENCIA CARDIACA DE POSITIVAGAO

PRESCRICAO DE EXERCICIO FiSICO E DOENGA ISQUEMICA DO
CORACAO

ALTERAGOES ISQUEMICAS
INDUZIDAS PELO EXERCICIO
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PRESCRICAO DE EXERCICIO FiSICO E DOENGA ISQUEMICA DO
CORACAO

CARDIOPATA COM TESTE POSITIVO

FC — em que ocorre a isquemia

. - Aumenta Risco
Acima desse nivel — .
Cardiovascular

NAO ULTRAPASSAR O LIMIAR

BN YA T e e
Cxae N.F .68z PAGIENTE: - 23/0085)

DURANTE ESFORCO

M"J‘”J ”LJLP'WN TR e

2‘5 mm/u [ 136 BPM | [P=168/078] |65.oo | 4.0MPH=6%

FREQUENCIA CARDIACA DE POSITIVACAO
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ESCOLA OF EDUCAAD Fisicn

EXAME N.F 58z pACI

ESIAGIO

e

RESULTADOS DO TESTE

[ ic Ps_ e
(mtig)

Dados para o Calcuio dos

Pré Aval
Frequencia Méxima

Parametros Metabslicos

o i < 4
‘c50: Cardiop:

1e8

mwixzoo0 09

23/00/35

o mPH

752 Brm

100(v02max prev

0.0 %
Estorco

Férmulas Utilizadas

145 mantio
no Estorco: 145 mmHg

55 MET  1.8xVoi(0.073 | Inc/100] /3.5~ METe)
4-6.3

VO2max sle ) VO2max prav.

Formulas Utilizadas ——

100(MVOZprov.- MVOZalc)MVOZprov.

03/10/2018

ESTAGIO TEMPO FC PS PD
(BPM) (mmHg)
PRE ESFORGCO 00100 63 148 78
R, OMBH=-0% 01100 a3 148 78
3.0MPH-0% 02:00 ar 145 75
4.0MPH-0% 03:00 1085 150 75
4.0MPH-2% 04 ;00 118 150 75
4.0MPH-4% 0B:00 128 1885 75
4.0MPH-8% 06:00 136 168 78
4.0MPH-8% 07:00 145 160 80
4 .0MPH-10% o08:00 162 1485 75
4.0MPH-10% o8:00 151 145 75
RECUPERACAO o1:100 132 140 70
RECUPERAGCAO 02:100 118 148 70
RECUPERAGAO 04:00 100 145 70
RECUPERACAO 06:00 96 140 70
RECUPERACAO 0o8:00 95 130 70
RECUPERAGAO 10:00 ar 130 70
ESTAGIO TEMPO EC PS PD
(BPM) (mmHg)
PRE ESFORGO 00100 63 1486 78
#, OMBH=0% 01100 as 148 78
3.0MPH-0O% 0z:00 a7 1a8 75
4.0MPH-0% 03:00 105 150 75
= gmgu_z& rm.oo 11K b Ve BENEEE— X -S——
|_4.0MPH-ax 0863100 12n 165 75
-+ 4.0MPH-8B% 06:00 136 165 75
4. 0MPH-8% 07 :00 145 160 80
4.0MPH-10% os:00 152 1as 75
4 .OMPH-10% 08100 151 148 75
RECUPERAGCAO 01100 132 140 70
RECUPERAGCAO 0zZ:100 118 148 70
RECUPERAGAO 04:00 100 145 70
RECUPERACAO o6:00 o6 140 70
RECUPERAGAO 08:00 95 130 70
REGUPERAGAO 10:00 a7 130 70
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FC DE TREINO - KARVONEN

FCtreino = (FCmax - FCrep) x % + FCrep

| l

FC de Medir ap6s
POSITIVAGAO 5 min de repouso

50 a 70% para sedentarios, obesos,
hipertensos, cardiopatas
60 a 80% para condicionados

TESTE POSITIVO — LIMITE SUPERIOR - NO
MINIMO 10 BATIMENTOS ABAIXO DA
POSITIVAGAO

PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENGA ISQUEMICA DO CORAGCAO

FCT=(FCMANX. - FCREPOUSO] X (% DESEJADO) + FC REPOUSO

FCT=(125- 631X 0.5 + 63 = 94 BPM = 50% DA FCR

FCT=(125- 631X 0.7 + 63 =106 BPM =170% DA FCR

PAS MAXIMA = 165
PAD MAKIMA = 75

ou até 180/105 mmHg

2‘5 mm/u [ 136 BPM | [P=168/078] |65.oo | 4.0MPH=6Y

FREQUENCIA CARDIACA DE POSITIVACAO
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DURANTE 0 EXERCICIO0

Aumenta
SNS
+
Diminui
Vago

[RARRY A FRANKLIN. 1998]

PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENGA ISQUEMICA DO CORAGCAO

Circulation 2 mercn

Association.

Exercise Standards for Testing and Training : A Statement for Ilealtheare Professionals
From the American Hear( Associntion
Gerald F. Fletcher. Gary I. Balady. Ezra . Amsterdam. Bernard Chaitman. Robert Eckel.
Terome Fleg. Victor F. Froelicher. Arthur §. Leon. Tleana T._ Pifia. Roxanne Rodoey. Denise A
Simons-Morton. Mark A. Williams and Terry Dazzanc

Cirealation. 2001:101:1691-
doi: 10.116111e3901.09
Cireniarion is published by the Americzn He: 7
Copyright € 2001 American
Pelur ISSN: 0003

methodology (40% to 60% of VO, ). but with the desig-
nated heart rate and work rate below the identified threshold
of ischemia (ie. angina and/or =1 mm ischemic ST segment
depression on the exercise test). In general. the heart rate
prescription should be a minimum of 10 beats/min below the
heart rate at which the abnormality occurs.

PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENCA ISQUEMICA DO CORACAO

ooreca01z 20 87405
REVIEW ARTICLE ittt

Lishing AS.

High-Intensity Interval Training in
Cardiac Rehabilitation

Thibaut Guiraud,">* Anil tham,] Vincent Gremeauy,
and Laurent Bosqueﬂ’g

143 Philippe Meyer,]'f’ Martin ]une[m"7
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PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENCA ISQUEMICA DO CORACAO

COMO PROCEDER NUMA SESSAO DE
TREINAMENTO AEROBIO

PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENGA ISQUEMICA DO CORAGCAO

PRESCRICAO DE EXERCICIO FiSICO E DOENGA ISQUEMICA DO
CORACAO

* Aquecimento — Preparo Geral
5 a 10 minutos — gradual
Grandes grupos musculares

¢ Aerébia — Melhora Cardiovascular
30 a 50 minutos
Individualizado

¢ Localizada — Condigdo Muscular
Resisténcia Muscular Localizada

¢ Alongamento e Relaxamento — Flexibilidade
Rotinas de Alongamentos

(INCOR — HCFMUSP)
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PRESCRIGAO DE EXERCICIO FiSICO E DOENGA
ISQUEMICA DO CORAGAO

1° PAe FC e BORG
ALONGAMENTO OU AQUECIMENTO: 05 MIN.

2° PAeFC

(INCOR — HCFMUSP)

PRESCRIGAO DE EXERCICIO FiSICO E DOENGA
ISQUEMICA DO CORAGAO

RESISTENCIA CARDIORRESPIRATORIA: 20 A 30MINUTOS
(ALTERNANDO COM A INTENSIDADE)

PA e FC acada 5 ou 10 minutos

MEDIR 5 MINUTOS APOS A SESSAO DO EXERCICIO AEROBIO

Medir em todas as sessées nos 3 primeiros meses

(INCOR — HCFMUSP)

PRESCRIGAO DE EXERCICIO FiSICO E DOENGA
ISQUEMICA DO CORAGAO

RECUPERAGAO PASSIVA: 10 MIN

5° PA e FC de recuperagdao e BORG

(INCOR — HCFMUSP)

03/10/2018
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PRESCRICAO DE EXERCICIO FiSICO E DOENGA
ISQUEMICA DO CORAGAO

Mecanismos de controle

« Variaveis - FC na faixa de treino
PA na faixa de treino ou até 180/105 mmHg
Cansagco subjetivo até CANSATIVO (12 a 16)

(INCOR ~ HCFMUSP)

PRESCRIGAO DE EXERCICIO FiSICO E DOENGA
ISQUEMICA DO CORAGAO

PAEFC
1. ALONGAMENTOS: 05 MIN.
PAEFC

2. RESISTENCIA CARDIORRESPIRATORIA: 20 A 30MINUTOS
(ALTERNANDO COM A INTENSIDADE)

PAE FCA CADA 5 OU 10 MINUTOS

PA E FC APOS 5 MINUTOS DO EXERCICIO

3. EXERCICIOS LOCALIZADOS : 15 MINUTOS OU;

SESSAO DE TREINAMENTO DE FORCA
CONTROLE COM A TABELA DE BORG (11 A 14)
4. RECUPERAGAO PASSIVA: 10 MIN

PAE FCDE RECUPERACA~O E BORG
(INCOR — HCFMUSP)

PRESCRIGAO DE EXERCICIO FiSICO E DOENGA
ISQUEMICA DO CORAGAO

ALONGAMENTOS: 05 MIN.

RESISTENCIA CARDIORRESPIRATORIA: 20 A 30MINUTOS
(ALTERNANDO COM A INTENSIDADE)

EXERCICIOS LOCALIZADOS : 15 MINUTOS OU;
SESSAO DE TREINAMENTO DE FORCA
RECUPERAGAO ATIVA: 05 MIN.

RECUPERACAO PASSIVA: 05 MIN. (INCOR — HCFMUSP)

03/10/2018

67



03/10/2018

PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENGA ISQUEMICA DO CORACAO

PERIODIZAGAO

APACIDAD
)BIETIVC
AMINHI

Al

PRESCRICAO DE EXERCICIO FiSICO AEROBIO
E DOENGA ISQUEMICA DO CORACAO

MUDANGCA DE CARGA (AEROBIO)
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PRESCRICAO DE EXERCICIO FiSICO E DOENGA
ISQUEMICA DO CORAGAO

MUDANGA DE CARGA (AEROBIO)

PRESSAO SANGUINER ATE: 180 SISTOLICA

105 DE DIASTOLICA NAO AUMENTA;

ESCALA DE BORG: 12 PARA CIMA NAO AUMENTA;

FASES DO TREINAMENTO

12 MANTEM;
ABAIXO DE 12 AUMENTA

SO ALTERA A CARGA QUANDO HOUVER MUDANCA NAS TRES VARIAVEIS

(INCOR ~ HCFMUSP)

PRESCRIGAO DE EXERCICIO FISICO E DOENGA
ISQUEMICA DO CORAGAO

REAVALIAGOES
* Inicio
» Trés meses de programa
 Seis meses de Programa
* Um ano de programa
« A partir dai:

Saudaveis — a cada ano
Cardiopatas — a cada seis meses

(INCOR — HCFMUSP)

PRESCRIGAO DE EXERCICIO FiSICO E DOENGA
ISQUEMICA DO CORAGAO

o
o

Manutengéo

1depy

Melhora

-y
o
oe3e;

(23
=3

N
o

15a20%

VO2max (ml.kg-1.min-1)
-
o

3% por semana no primeiro més
2% por semana no segundo més
1% por semana depois disso

03/10/2018
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EFEITO DO TREINAMENTO FiSICO AEROBIO E
DOENCA ISQUEMICA DO CORACAO

E

EFEITO DO TREINAMENTO FiSICO AEROBIO E
DOENCA ISQUEMICA DO CORACAO

MODIFICACOES

e Estruturais

¢ Funcionais em Repouso
¢ Funcionais em Exercicio

EFEITO DO TREINAMENTO FiSICO AEROBIO E
DOENCA ISQUEMICA DO CORACAO

HIPERTROFIA

VOLUME INTERNO FORCA DE CONTRACAO

VOLUME DIASTOLICO FINAL VOLUME SISTOLICO FINAL

VOLUME SISTOLICO

EFEITO FUNCIONAL

03/10/2018
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EFEITO DO TREINAMENTO FiSICO AEROBIO E
DOENCA ISQUEMICA DO CORACAO
O Treinamento fisico aerobio
promove que tipo de estimulo?

T

EFEITO DO TREINAMENTO FiSICO AEROBIO E
DOENCA ISQUEMICA DO CORACAO

O Treinamento fisico aerébio
promove que tipo de estimulo?

P

Sobrecarga
De volume

Hipertrofia do Ventriculo Esquerdo

SOBRECARGA AUMENTO DA AUMENTO CRESCIMENTO

pE voLume I=)  PRESSAOE=) DO STRESSE=) LONGITUDINAL
DIASTOLICA NA PAREDE DOS MIOCITOS

FINAL

ADICAO EM

HIPERTROFIA DILATACAO SERIE DE
EXCENTRICA DA CAMARA &= NOVAS

[7.N:1.17.Y-7- MIOFIBRILAS

Sy

GROSSNAN W. ET AL. (AM.J NED 69: 576-884, 1980)
MOORK R. L, X7 AL, (PROG CARDIOVASC D15 37; 37 1-396, 1995)

03/10/2018
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Sedentario Maratonista

Dados do Ambulatorio de Atletas-InCor-FMUSP

EFEITO DO TREINAMENTO FiSICO AEROBIO E
DOENCA ISQUEMICA DO CORACAO

Regressao da Placa

Dieta baixa gordura + exercicio

- Controle - T 0,13 mm
- Intervengao - — placa
- Intervengdo com mais 9204kJ/semana - J [JET]

Hambrecht et al. JACC 1993; 22:468-77

EFEITO DO TREINAMENTO FiSICO AEROBIO E
DOENCA ISQUEMICA DO CORACAO

Regressao da Placa

Dieta baixa gordura + exercicio

- Controle - T 0,13 mm
- Intervengdo - — placa
- Intervengido com mais 9204kJ/semana - J placa

Hambrecht et al. JACC 1993; 22:468-77

03/10/2018
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EFEITO DO TREINAMENTO FiSICO AEROBIO E
DOENCA ISQUEMICA DO CORACAO

Aumento de
calibre da
coronaria

Kramsch et al. N. Engl. J. Med
305:1483-9, 1981.

EFEITO DO TREINAMENTO FiSICO AEROBIO E
DOENCA ISQUEMICA DO CORACAO

Fluxo na Circulagao Colateral

Heaton et al. Circulation 57:575-81, 1978.

EFEITO DO TREINAMENTO FiSICO AEROBIO E
DOENCA ISQUEMICA DO CORACAO

!

I sintese

o

biodisponibilidade

(Kojda e Hambrecht, 2005)
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EFEITO DO TREINAMENTO FiSICO AEROBIO E
DOENCA ISQUEMICA DO CORACAO

l [ ‘fontes

antioxidantes
I sintese linativagio
PN
\[0)
biodisponibilidade
(Kojda e Hambrecht, 2005)

EFEITO DO TREINAMENTO FiSICO AEROBIO E DOENGA
ISQUEMICA DO CORAGAO

Sedentario TNO Remodelamento vascular
T expressio eNOS

—
Smeotn mascle =

I Duragio do treinamento IEEGEGEGE—_—_—_—__—

Green DJ et al. J Physiol 2004;561:1-25

EFEITO DO TREINAMENTO FiSICO AEROBIO E
DOENCA ISQUEMICA DO CORACAO

Crescimento dos Vasos

> Horas/dias
— Expressao de fatores de crescimento
> Dias/semanas
— Crescimento capilares
» Semanas/meses
— Crescimento de vasos condutores e arteriolas

Fatores envolvidos:
Oxido nitrico
Células pro-genitoras endoteliais

Linke et al. Progress in Cardiov Dis 2006; 48:270-84

03/10/2018
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EFEITO DO TREINAMENTO FiSICO AEROBIO E
DOENCA ISQUEMICA DO CORACAO

Vasodilatagao Coronariana

MBasal
Adenosina

w
=3
=)

N
a
=)

-
@
=)

Fluxo Coronariano (ml/min/100,
8
S

=
u o
S S

)

CONTROLE TREINADO

Laughin. JAP 58:468-76.1985

EFEITO DO TREINAMENTO FiSICO AEROBIO E
DOENCA ISQUEMICA DO CORACAO

Treinamento Aerdbio e Circulagdo Coronariana

+¢ Regressdo da Aterosclerose

+*» Formagao de colaterais
+¢* Formagdo de novos vasos

+*» Melhora da fungdo endotelial

T Fluxo sanguineo
T Oferta de sangue

Linke et al. Progress in Cardiov Dis 2006; 48:270-84

EFEITO DO TREINAMENTO FiSICO AEROBIO E
DOENCA ISQUEMICA DO CORACAO

* Aumenta VS
© Diminui FC
¢ Mantém DC l

¢ Aumenta Fluxo Coronariano

¢ Mantém PAS e PAD

v

—— « 1 OFERTA
« Diminui DP = LFC x —>PAS

« J DEMANDA
« 4 RISCO DE ISQUEMIA
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EFEITO DO TREINAMENTO FiSICO AEROBIO E
DOENCA ISQUEMICA DO CORACAO

EFEITOS DO TREINAMENTO FiSICO AEROBIO NA ISQUEMIA

=)

@

«u

er&dq\;p!’éé(ﬂ?sb s

NGm
o
o wn

2a5 5a10 10a30 >30
Duragdo do Episédio Isquémico (min)
Todd e Ballantyne BrHeart J. 68:560-5,1992.

EFEITO DO TREINAMENTO FiSICO AEROBIO E
DOENCA ISQUEMICA DO CORACAO

DUPLOPRODUTO

DESNIVELSEGMENTO ST

CARGA2

DESNIVEL SEGMENTO ST
20

Aumenta limiar de angina
Isquemia em DP, FC e carga mais altas

\ Faz mais exercicio sem isquemia

Ehsani et al. Circulation 64:1116-1124,1981

EFEITO DO TREINAMENTO FiSICO AEROBIO E
DOENCA ISQUEMICA DO CORACAO

—» | Reduz efeito de obstrugdo

Reduz Vasoconstri¢cdo
— | Reduz chance de espasmo
Aumenta Vasodilatagdo

Modifica fator de coagulagio | —[Reduz chance de embolismo
Diminui velocidade de fluxo | —|Reduz chance de trombose
para a mesma intensidade
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PRESCRICAO DO TREINAMENTO DE FORCA E
DOENGA ISQUEMICA DO CORACAO

TREINAMENTO DE FORGA PARA INDIVIDUOS
COM DOENCAS CARDIOVASCULARES

ey
S
01010 R 201116 404

AHA/ACCF Secondary Prevention and Risk
Reduction Therapy for Patients With Coronary and
Other Atherosclerotic Vascular Disease: 2011 Update

Area for Intervention Recommendations

.Pmmn\ activity

30 to 60 minutes of

1. 1 s rea: isance training at e

03/10/2018

ugek (5. (Level of Ey

PRESCRICAO DO TREINAMENTO DE FORCA E
DOENGA ISQUEMICA DO CORACAO

Exercise for Patients with

AMERICAN COLLECE Coronary Artery Disease

POSITION STAND

77
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PRESCRICAO DO TREINAMENTO DE FORCA E
DOENCA ISQUEMICA DO CORACAO

CRITERIOS DE EXCLUSAO:

NS CONTRA - INDICAGDES:

1. ANGINA ESTAVEL;

2. ARRITMIAS DESCONTROLADAS;

3. CARDIOMIOPATIA HIPERTROFICA COM OBSTRUGAO;

4. HISTORIA RECENTE DE ICC;

5. DOENGA VALVAR GRAVE;

6. HIPERTENSAO DESCONTROLADA (PAS > 160mmHg)
[PAD =105mmHg)

1. FUNGAO DO VE NORMAL OU MUITO PERTO (FVE > 40%)

(ACSM, 2011)

PRESCRICAO DO TREINAMENTO DE FORCA E
DOENCA ISQUEMICA DO CORACAO

Exercise for Patients with

AMERICAN COLLECE Coronary Artery Disease
POSITION STAND
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PRESCRICAO DO TREINAMENTO DE FORCA E
DOENCA ISQUEMICA DO CORACAO

Resistance exercises generally are per-
formed with a citcuit training approach, up to 10-12
exercises using 10-12 repetitions of resistances that can
be performed comfortably (22). Cross-training may also
help to reduce musculoskeletal problems and increase
compliance,

PRESCRICAO DO TREINAMENTO DE FORGA E
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INTENSIDADE 40 A 50% DE 1RM

wcaPEAch
FREQUENCIA ASSEMANA |

PRESCRIGAO DO EXERCICIO PARA PACIENTES CARDIACOS
AMERICAN COLLEGE OF SPORTS MEDICINE (e 20m
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ALGUMAS RECOMENDAGOES

« PODE SE UTILIZAR FAIXAS ELASTICAS, PESOS LEVES (0,45 A 2,.3KG) DE
MANEIRA PROGRESSIVA;

LEVES NAS MAOS) DEVE SER INICIADO 2 A 3 SEMANAS APOS UM INFARTO
DO MIOCARDIO (FASE IN);

« O TF DE BAIKO NIVEL J:ISII DE CINTAS ELASTICAS E DE PESOS MUITO

- EM GERAL 4 A G SEMANAS APOS 0 EVENTO PODERAO SER INICIADOS 0S
HRITERES REGULARES E OU AS MAQUINAS COM PES0S

(ACSM, 2011)
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TABLE 2. Standards, Guidelines, and Position Statements Regarding Strength Training

Sets; Reps Stations/Devices Frequency

Healthy/sedentary adults
2000 ACSM Guidelines® 1 set; 815 reps 810 exercises” 2 days per week, minimum
1098 ACSM Position Stand 1 set; 812 reps for persons 8-10 exercises 2-3 days per week

under 50-60 y, 1015 reps
for persons =50-60 y

1995 CDC/ACSM Statement™ Addressed, ot specified

1996 Surgeon General's Reporf® 1-2 sels; 8-12 reps 8-10 exercises 2 days per week, minimum
Elderly persans

Pallock et &' 156t 10-15 reps 2-10 exercises 2 days per week, minimum
Cardiac patients

1035 AHA exercise standards™ 1 set; 10-15 reps 810 exercises 2-3 days per week

1899 AACVPR guidelines 1 set; 12-15 reps 8-10 exercises 2-3 days per week

ACSM indicates American College of Sports Medicine; AHA, American Heart Assoclation; CDC, Centers for Disease Contral and
Prevention; AACYPR, American Association of Cardiovascular and Pulmonary Renabilitation; and reps, repetitions.

“Minimum 1 exercise per major musele group: e, chest press, shoulder press, triceps extensian, biceps eurl, pul-down (upper
back), lower-back extension, abdominal crunch/curi-up, quadriceps extension or leg press, leg curls (hamstrings), calf raise.
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“...clinically acceptable range at 40% and 60% of 1 RM."

Haslam DR, McCartney SN, McKelvie RS, MacDougall JD. Direct

measurements of arterial blood pressure during formal weightlifting in
cardiac patients. J Cardiopulm Rehabil. 1988;8:213-225.
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entific Statement

Resistance Exercise in Individnals With and Without
Cardiovaseular Disease: 2007 Update
A Scientific Statement From the American Heart Association Council

on Clinical Cardiology and Council on Nutrition, Physical Activity,
and Metabolism

Mark A. Williams, PhD, Co-Chair: William L. Haskell, PhD, FAHA, Co-Chair; Philip A. Ades, MD:
Ezra A. Amsterdam, MD; Vera Bittner, MD: Barry A. Franklin, PhD; Meg Gulanick, RN, PhD:
Susan T. Laing. MD: Kemy J. Stewart. EdD

(Circulation. 2007;116:572-584.)
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Prescrigao:
Série—1
Exercicios—8 a 10

* Envolver grandes grupos da parte superior e inferior
o Alternar exercicio para superiores e inferiores

» Intensidade — por volta de 50% de 1RM
* 30 a 40% de 1RM para membros superiores
* 50 a 60% de 1RM para membros inferiores

Repeticbes— 10 a 15 até FADIGA MODERADA
e Cansago 11 a 14 (meio leve a um pouco cansativo)
e Prética: - Fez 15 movimentos com facilidade —aumenta
Evidéncia de apnéia com 10 repetigdes — diminui

Pausas —longas—1a 2 min Williams, 2007 - AHA

PRESCRICAO DO TREINAMENTO DE FORGA E DOENGA ISQUEMICA DO
CORACAO

Treinamento resistido deve ser realizado:

Progressdo
* Quando atinge limite superior confortavelmente
* aumentar 5% na carga
*la2kg—mmss(2a5lb)
* 2a4kg—mmii(5a 10 Ib)

Execugdo Adequada
* Maneira ritmica com velocidade moderada e controlada
* Por toda a amplitude de movimento
* Respiragdo - expiracdo durante a contragdo

inspiragdo no relaxamento

* Evitar apnéia, valsalva e isometria

Avaliagdo: 1RM melhor que 8 ou 10RM

Material — elasticos, pesos pequenos, maquinas (AHA, 2007)
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PROGRESS IN CARDIOVASCULAR DISEASE

Available online at www.sciencedirect.com

ScienceDirect

www.onlineped.com

Exercise Training in Patients with Heart Disease:
Review of Beneficial Effects and Clinical
Recommendations

Stephan Gielen™*, M. Harold Laughlin®, Christopher O’Conner‘, Dirk J. Duncker?

03/10/2018
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v Resistance training
v Exercise training can be started early in-hospital
v Programs should last 2-4 weeks for
in-patient or up to 12 weeks for
out-patient settings

v Upper-body training can begin when the

sternal wound is stable
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Progress in Cardiovascular Diseases 53 (2011) 397403
www.onlineped.com

& -
ELSEVIER

Cardiac Rehabilitation and Exercise Training in Secondary Coronary
Heart Disease Prevention

ichard

Lavie & Milani, Progress in Cardiovascular Diseases (2011)
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Exercise prescription in primary and secondary coronary prevention
Reproduced from Lavie et al

Mode
Resistance training: moderate intensity (should not be straining on
last repetitions)

Resistance training: hand weights, elastic bands, weight
machines, calisthenics

Lavie & Milani, Progress in Cardiovascular Diseases (2011)
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Weightlifting training in cardiac patients. Considerations. McKelvie RS,
McCartneyN. Sports Med. 1990 Dec:10(6):353-64.

Cardiovascular disease is the leading cause of morbidity and mortality in most of the industrialised nations in the world.
Many treatment strategies are used for patients with coronary artery disease. One of these strategies is use of
cardiac exercise rehabilitation. The traditional approach to cardiac exercise rehabilitation has been the training of large
muscle groups using aerobic activities such as cycling or walking. These types of activities have been demonstrated to
improve maximal exercise performance and endurance. However, although aerobic performance is improved it does not
address another very important component of exercise rehabilitation--namely muscular strength. Weightlifting training
has been demonstrated to improve muscular strength in healthy individuals. Until recently this form of exercise training
of patients with cardiac disease has been avoided due to the haemodynamic response observed during isometric (static)
exercise. Weightlifting has recently been demonstrated not to be a pure isometric exercise and a different
haemodynamic response has been found even in patients with cardiac disease. For this reason studies of weightlifting
training have been performed in selected groups of patients with coronary artery disease. The results of these studies in
this limited group of patients have demonstrated the activity is safe and beneficial in terms of improving the patient's
functional capacity. Weightlifting training may also favourably affect the risk factors for coronary artery disease.

Based on studies reviewed in this paper, recommendations can be
made for the weightlifting training of patients with coronary artery
disease. These include restriction to patients who are asymptomatic
or only mildly symptomatic; initiation of training only after a period of
aerobic training; the use of single limb activities; a maximum intensity
no greater than 60% of 1 repetition maximum; patients train at their
own rate; initially performed in a medically supervised programme;
periodic reassessment of the exercise prescription; and patients
should record their heart rate and response to exercise.
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"...clinically acceptable range at 40% and 60% of 1 RM."

Haslam DR, McCartney SN, McKelvie RS, MacDougall ID. Direct
measurements of arterial blood pressure during formal weightlifting in
cardiac patients. J Cardiopulm Rehabil. 1988;8:213-225.
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EXERCICIO COM GRANDE COMPONENTE ISOMETRICO
Durante o Exercicio Ap6s o Exercicio

Trc T 1T Pas
W4 PaD

111 pp T1paD

1 Trabalho 344 Oferta

Coraciio 1 Oferta

1 Demanda

EFEITOS DO TREINAMENTO DE FORCA E DOENCA
ISQUEMICA DO CORAGAO

EFEITO DO TREINAMENTO DE FORCA E
DOENCA ISQUEMICA DO CORACAO

MENOR RISCO DE ISQUEMIA

ISOMETRICO

RESISTIDO

40 ¢ 70% 1RM

- sem isquemia

- sem arr nias

-- sem disfunc¢io ventricular

Haslam et al. J. Cardiop. Rehabil. 8:213-25, 1988
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> MENOR AUMENTO NO DUPLO PRODUTO
> MENOR CHANCE DE ISQUEMIA

» MAIS SEGURO

EFEITO DO TREINAMENTO DE FORGA E DOENGA ISQUEMICA
DO CORAGCAO
Leg-press

80% CVM
W 10 rep
Sem fadiga

Medicados

DAC

(mmHg)

=
=
=4
=
n
<
a

R 1 2 3 4 5 6 7 8 9 10

FC = 11616 bpm e PAS=215+7 mmHg
DP=249+12 mmHg.bat.min"'.10?
Teste maximo = 247 £11 mmHg.bat.min'.10?

Haslam et al. J. Cardiop. Rehabil. 8:213-25, 198

RESPOSTA AGUDA DO TREINO DE FORCA E
DOENCA ISQUEMICA DO CORACAO

T
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Physiologic Responses to Weight Lifting in
Coronary Artery Disease

Featherstone, J.F. et al., Am J Cardiol 1993;71:257-292)

-12 homens (34 a 68 anos de idade)
-7 tinham infarto

- 2 tinham bypass

-1 tinha infarto e bypass

-2 angina
- Todos estavam medicados
-Todos ja participavam de reabilitagdo

- Teste maximo em esteira
- Teste até a fadiga maxima em 40%, 60%, 80% e 100% da CVM
-PA e FC medidos

Physiologic Responses to Weight Lifting in
Coronary Artery Disease

Featherstone, J.F. et al., Am J Cardiol 1993;71:257-292)

B W%
0%
B 80%
100%

HEART RATE (beats-min™")

EXERCISE MODE

Physiologic Responses to Weight Lifting in
Coronary Artery Disease

Featherstone, J.F. et al., Am J Cardiol 1993;71:257-292)

| e
50%

80%
100%

RATE PRESSURE PRODUCT (mmHg-min™")

EXERCISE MODE
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Physiologic Responses to Weight Lifting in
Coronary Artery Disease

Featherstone, J.F. et al., Am J Cardiol 1993;71:257-292)

- O exercicio dinamico de forca ndo promoveu
respostas cardiovasculares exacerbadas quando
comparado a um teste maximo em cardiopatas

- O exercicio de maior intensidade (1 RM)
promoveu menor aumento da frequéncia
cardiaca e duplo produto.

EFEITO CRONICO DO TREINO DE FORCA E
DOENGA ISQUEMICA DO CORAGAO

N

03/10/2018

Resistance Training on Physical Performance
in Disabled Older Female Cardiac Patients

Ades, P.A. et al. Med. Sci. Sports Exerc., 35:1265-1270, 2003

Treinamento de forga 5
42 mulheres com DAC (65 a 88 anos)

- 3 x na semana (6 meses)
- 1 série com 10 repeticoes (aumento para 2 séries)

- 50% de 1 RM e apés 2 semanas foi para 80% de 1 RM

- 1) leg extensions (quadriceps); 2) leg press (gluteals, quadriceps);
3) leg curls (hamstrings); 4) shoulder press (deltoids, triceps); 5) arm
curls (biceps); 6) lateral pull-down (latissimus, biceps); 7) bench
press (pectoralis); and 8) tricep extension (triceps)
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Resistance Training on Physical Performance
in Disabled Older Female Cardiac Patients

Ades, P.A. et al. Med. Sci. Sports Exerc., 35:1265-1270, 2003

Pre Post
Weight Training
Giroup

PRESCRICAO DE EXERCICIO FiSICO E
HIPERTENSAO ARTERIAL

HOT TOPIC

PRESCRICAO DE EXERCICIO FiSICO E
DOENCA ISQUEMICA DO CORACAO

HIIT
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DURAGAO DO TREINO DE 3 SEMANAS

(O mlsiig: D17 2003004

Spanr Trdbran e T of Ao be Trzoal
Training Versus Moderate Continuous Training in Heart
Failure Patients
A Randomized Study

d, PhD;
i Lee, idem, MD, PhD: Sc;
.+ @yvind Cllingsen, MD, PhD:; Terje Skjzrpe. MD, PhD

TEMPO TOTAL: 38 MINUTOS
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Reindell und Mitarb:, Beitrag zur Dynamik des gesunden und kranken Herzens 145

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

Ein Beitrag der Klinik zur Dynamik des gesunden und
kranken Herzens?) %) 3)

Von H. Remwprrr, W. GeeuarpT und H. Srem

Mit 10 Abbildungen in 21 Einzeldarstellungen und 12 Tabellen

(Eingegangen am 24, Juli 1960)
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VN Smodlaka: Interval Training in Rehabilitation
Medicine Arch Phys Med Rehabil 54: 428-431, 1973

=+ CONTINUOUS WORK 8 5warns 2. 385ipm
* INTERVAL WORK 6Swarts 5.96Tkom

Work/Rest=30s/30s

J&WW“NN\!\N\M’MM\AMY" -_

RECOVERY

wlzwm.s
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Katharina Meyer, Ph.D.

03/10/2018

Hierarquia da evidéncia
Meta analise

I
Estudo de coorte
Estudo caso-controle

Serie de casos / relato de caso

Editorial/lopiniap de peritos.

Patient Safety

A Worid Allince for Safer Health Care
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Clin. Cardiol. 13, 851-861 (1990)

Interval Versus Continuous Exercise Training After Coronary Bypass
Surgery: A Comparison of Training-Induced Acute Reactions with
Respect to the Effectiveness of the Exercise Methods

K. MEYER, Ph.D., M. LEHMANN, M.D..* G. SUNDER.t J. KEUL. M.D..* H. WEIDEMANN. M.D.

Theresien-Klinik, Bad Krozingen, *Medical University Hospital, Freiburg, TUniversity Hospital Freiburg (Biostatistics),
Freiburg, Federal Republic of Germany
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K Meyer et al.: Interval vs Continuous Exercise Training After CABGS: A
Comparison of Training Induced Acute Reactions with Respect to the
Effectiveness of the Exercise Methods
Clin Cardiol 13: 851-861, 1990

Uncomplicated Post (3-4 wk)
CABGS Patients
Interval vs Continuous Training in CHD
60s/60s
INT
- 0.27-1.19W/kg
46 W/kg
.66 W/kg

~

+21%

&

CONT

— 0.77W/kg
— 0.95W/kg
— 1.09W/kg

Power Output (Wikg)

o
@

°

[P — Continuous Interval
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(Am J Cardiol 2005;95:1080-1084)
Effectiveness of High-Intensity Interval Training for
the Rehabhilitation of Patients With Coronary
Artery Disease

Darren E.R. Warburton, phd, Donald C. McKenzie, Mb, Phd, Mark J. Haykowsky, #hb,
Arlana Taylor, b1, Paula Shoemaker, msc, Andrew P. Ignaszewski, M,
and Sammy Y. Chan, mp
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e
RaL2 eid Cordre

TABLE 2 Individual Cardiorespiratory Measures Dur—‘

i Code HeartRate  ( PulsePressre \_—
Posur  fpaas/min) Patient (beats/min) [mm Hg) | Wi ol-kg™ min™)

no

o7 o7 om o2

Bowowm o oa
1 144 143 123 108 |3 B o » %
2 181 179 64 7 I -
3 159 152 110 94 (oo o anits
4 146 139 108 9 o & o s ox
5 152 137 64 6 |2 Z m oB %
& 187 184 104 98 |5 S 2 5 2
z h g0 % %%

53 154 72 94 b % % n o u
Mean = 5D 160 = 17 155 = 19|92 + 25 86* + 2] (2o mor-non-0m .2 |

1 151 147 84 86
2 178 176 118 90
3 158 161 104 90
4 158 174 74 85
5 154 152 82 60
6 150 169 126 110
7 134 135 108

Mean = 5D 155 = 13 159 = 15

96
99 + 20 88* = 15
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WILLIAMS & WILKINS CARDIOLOGY

Original Scientific Paper

High intensity aerobic interval exercise is superior to
moderate intensity exercise for increasing aerobic capacity
in patients with coronary artery disease

Qivind Rognmoa'b, Eva Hetlandb, Jan Helgerudb, Jan Hoff® and

Stig A. Slerdahl®®

“Department of Cardiology, St. Olavs Hospital, Trondheim University Hospital and “Department of
Circulation and Medical Imaging, Faculty of Medicine, Norwegian University of Science and Technology,
Trondheim, Norway.

Received 1 December 2003 Revised 8 arch 2004 Accepted 23 April 2004
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TNy s ¥ wharsctavisics of the suble. r it inch
High intensity (n=8) Moderate intensity (n=9) P
Men/women a2 an 067
Age (years) 629112 612273 042
Hoicht (cm) 719430 174976 067
Cohimes () 03473 818+77 o048
Body mass index (kg/m?) 267241 269127 054
Systolic blood pressure, rest (mmHg) 140+20 146219 087
e 7211 7910 018
62+7 62+0 088
Ra8201 51906 057
e 4 4 NS
Percutaneous coronary intervention 1 2 NS
Coronary artery bypass surgery 2 s NS
Number of diseased vessels.
ne 4 4 NS
Two 2 2 NS
he 2 3 NS
Phvalues are comparisons between groups.

4 minutos (80%-90% do VO2 pico)
3 minutos (50%-60% do VO2 pico)

Caminhada em Esteira
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Table 2 Metabolic data for o
—TAfer, - Moderate intensiy
40 —P=0012 After

Body mass (ko) 810475
Systolc blood pressure, rest (mm 35 ~P=0038— 145429
Diastolic blood pressure, rest (mr 79+14
Heart ate, rest (beat/mir) 6311
Heart rate, peak (beat/min) 5 A0 155413
Peak oxygen uptake E

Vrmin s 25 Ll 79% 2814044"

ml/kg per min E 348157

mirkg®”® per min & 1043+16.2°
Respiratory exchange ratio Q 20 1.11£004
Ventilation, peak (/min) 86.61188"
Treadilltest speed (km/h) 15 64107
Treadmill test duration (s) 465190
Significantly differences between

High intensity Moderate intersity

Peak oxygen uptake (VO,pee) before and after aerobic exercise
training. Significant differences within groups after training. Increment
significantly larger in high intensity group.
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Table I Patient characteristics at baseline. Values are mean +SD.

‘High intensity Moderate intensity )
Patients 8 9
Age (years) 63111 6117 042
Height (em) 17218 17518 0.67
Weight (kg) 78+7 82+8 0.67
Sex (m/) 6/2 81 0.67
Systolic blood pressure (mmHg) 140420 146419 057
Diastolic blood pressure (mmHg) 72%11 7910 018
Number of vessel disease
4 4 NS
Two 2 2 Ns
Three 2 3 Ns
Coronary artery disease
MI 4 4 Ns
PCI 1 2 Ns
CABG 3 3 NS

CABG =Coronary Artery Bypass Grafting; MI =Myocardial Infarction; PCI =Percutancous Coronary Intervention. P values are for
comparison between groups. Reprinted from Rognmro et al. Eur ] Cardiovasc Prev Rehabil 2004; 11:216-22 (1) with permission.
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Conclusion

Aerobic treadmill exercise training with high, but not
moderate, intensity improves LV early diastolic
myocardial relaxation rate in patients with stable
CAD, and is also superior to moderate intensity
exercise for improving VO, ... Average early dia-
stolic strain rate might be a more sensitive marker
than mitral annular velocities for detection of
changes in left ventricular early diastolic function
in patients with CAD, but the prognostic signifi-
cance and clinical application of such measurements
need further study.
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Figure 2

it Journal

40
Outcomes, He ===sAlT =r 2009

- —MCT
Aerobic ii £ 23 I derate
exercise « i * TA
randomiz >

1 = e
and qual 22
Trine T. Moholdt, ! g hba, PhD,**
Kjersti T. Lovo, PT. g 20

Ulrik Wisloff, PhD,

Baseline 4w 6m

VOspeck in AIT and MCT at baseline, 4w, and 6m. The bars represent +
SEM. *P < .05, group comparison
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A
TABLE 1 “-51

Eos
P IS 3 == _ 1aam AniA
TABLE 3. FMD and NTG indices and resting hemodynamics pre- and posttraining.
END HIT
Variable Pre Post Pre Post
Resting hemodynamics.
Seaed SBP (mm Ho) 17 118119 12416 12129
Seated DBP (mm Hg) 7510 6810 8111 791 10°
Heart ate (bpm) 5510 5218 60:7 57+6"
FMD indices
Preocclusion EDD (mm) 430:075 432:075 452070 4521060
Peak RH BF (mLmin”") 295 - 189 2072115 21 3462 133
AUC 16,077 = 12,639 14,021 £ 9559 13,356 = 13,197 18,720 = 17,988
Time to peak RH (s) 62:28 68:25 59:32 6634
NTG indicss
Pre-NTG EDD (mm) 438:063 439:051 448054 450 £ 065
Time to peak NTG (min) 712 8:2 721 8+2
Data are presented as mean + SD. NTG measurements, n = 21 (END = 10, HIT = 11).
*P<0.01 versus praining
DBP, diastolic blood pressure; EOD, end-diastolic diameter; BF, blood flow; NTG, nitroglycerin; RH, reactive hyperemia; SBP, systolc blood pressure.
fo "

D HIT .-
Training Protacol 2

FIGURE 1_Absolute (A) and relative () brachial artery flan-mediated o0
dilation (FMD) responses pretraining (white) and pesttraining (gray) 2

for END (moderate-iniensity endurance exercise) and HIT (low-volume |
high-intensity interval exereise) groups. *P < 0.001 versus precraiing.
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Eur J Appl Physiol
Fig. 1 Schematic illustration of Relative power.
the four HIIE modes. Each HIIE A HIETim B HIETm
session was preceded by an 100% MAP
8-min standardized warm-up 15/15s
followed by a 5-min passive flad 15/15¢
recovery. The duration of
exercise periods was either 15 s SO%MAP | gumi &-mi
(a,b)0r60s (¢, d). The recovery e | ™ 10-min: recovery v
(same duration than exercise)
was either passive recovery (0%
of MAP: (a) and (¢)) or active ome
(50% of MAP; (b) and (d))
HIIE high intensity interval
exercise, MAP maximal aerobic f— IETIm
power, Tlim time limit 1ooxmar | C D
0% MAP 1/ min 1/1min
soxtwp | o
soxmae | 10.min; recovery i 10.min: recovery
me l tme
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Sports Med 2012 22 0): 567405
REVIEW ARTICLE 0112-1642/12/0007-0587/549 95/0

"Adis © 2012 SpringerInermational PUbEshing AG. Allights reserved.

High-Intensity Interval Training in
Cardiac Rehabilitation

Thibaut Guiraud,"** Anil Nigam,' Vincent Gremeaux,"*® Philippe Meyer,"® Martin Juneau'”
and Laurent Bosquet’®
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Efeitos Agudos fisioldgicos da recuperagao
passiva no HIIT na DAC
Reoxigenag¢do

Restauracdo mais rapida da PCr
Ressintese de PCr

] Dispnéia

J Fadiga

J indice de percepgao de esforco
-

N3ao provoca dano endotelial
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Efeitos Cronicos fisiologicos da
recuperagao passiva no HIIT na DAC
Pico de Poténcia

VO2 pico
Fungdo Diastélica

Fracdo de Ejecdo

Melhora Fungdo Endotelial
Qualidade de Vida
Sobrecarga Cardiaca
Inflamagdo

FC de Recuperagdo
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This type of exercise thus appears to be at-
tractive and cost effective. However, one must
bear in mind that even if HIIT has become in-
creasingly popular, it has until now been studied
only in a small selection of stable cardiac patients,
mainly male CAD with high exercise capacity or

Até agora s6 foi estudada em uma pequena selegao de

pacientes cardiacos estdveis, principalmente com DAC do
sexo masculino e com alta capacidade de exercicio

Hierarquia da evidéncia

Meta anélise

Estudo de coorte

Estudo caso-controle
Serie de casos / relato de caso

Editorial/lopiniao de peritos:

Patient Safety

AWorid Allince for
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The Role of Exercise Interval Training
in Treating Cardiovascular Disease
Risk Factors

Conrad Earnest, PRO (yrrent Cardiovascular Risk Reports 2009, 3:296-301

Intuitively, interval training might best be used after an
initial preparatory period of traditional aerobic training.
With more complicated conditions, it is equally intuitive
that exercise supervision be provided by those who are
well skilled in the practice of exercise prescription and
are capable of providing adequate oversight for those with
complex conditions.
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High-Intensity Exercise Training in Patients With
A Coronary Artery Disease

Finally, we wish to reiterate that efficacy and safety
of high-intensity exercise training remain to be fully
established in well-defined patient groups, such that
until further notice, the clinical applicability remains
unknown. The available results are, however, encour-
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ment option, although it was not powered to assess
efficacy or safety. The experimental design was simi-
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In summary, the effectiveness of cardiac rehabilitation
for patients with CAD has been well established but the
optimal intensity and type of exercise protocol to yield the
greatest health benefits has yet to be defined (Kavanagh
et al. 2002). This review highlights significant physiolog-
ical improvements from IT compared to conventional MCT
or usual care control, but we also highlight variations in,
and limitations of, the IT studies conducted to date. Further
investigation through larger, more robust studies is
required to develop effective training prescription guide-
lines for cardiac rehabilitation programmes.
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AIT mcT Mean Difference Mean Difference

Study orSubgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI

Currie 2013 06 22 1M1 42 18 10 215%  060[1.11,231] N L

Monoldt 2009 02327 28 08206 31 3N6% 100 [-0.41,2.41] T

Rocco 2012 0328 17 01654 20 62%  040[-278 358 -1

Rognmo 2004 01163 8 08133 9 31.0%  070[-0.73, 213 L

Warburton 2005 3014 7 4314 7T 9% *.00 [-1.55, 3.55] -1

Total (95% Cl) il 77 100.0%  0.78[-0.01,1.58] L g

Helerogeneity: Tau? = 0.00; Chi?= 0.23, df =4 (P = 0.99); I = 0% —tt——r

Test for overalleffect 2= *.94 (P =0.05) 2 2

Favours AIT Favours MCT

Fig. 5 Forest plot of the mean effect sizes and comesponding 95 % confidence intervals for bedy weight. AIT arobic interval training, MCT
moderate continuous training, IV iniervention, C/ confidence interval, SD standard deviation
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5 Conclusion

The findings from this meta-analysis suggest that in CAD
patients, AIT is superior to MCT for improving peakVO,,
while MCT seemed to be more effective in reducing body
weight.
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Figure 2 Effect of interval versus continuous exercise training on VOopeax Emllkg—’nﬁn']). CONT moderate intensity
continwous training: INT Interval training: WMD weighted mean difference; 95% CI 95% confidence intervals.
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Figure 3 Effect of interval versus continuous exercise training on the VIO, (mlskg™'min™") at anaerobic threshold. CONT
moderate intensity continuous training; INT Interval training; WMD weighted mean difference: 95% CI 95% confidence
intervals.
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factors.
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Conclusions

When compared to traditional aerobic training, high-inten-
sity INTERVAL appears to be a more effective option than
CONTINUQUS for increasing aerobic capacity in patients
with stable CAD in the absence of any disclosed heart failure,
despite minimal or no effect on other cardiovascular risk

Weston KS, et al. Br J Sports Med 2014;48:1227-1234.

e
High-intensity interval training in patients
with lifestyle-induced cardiometabolic disease:
a systematic review and meta-analysis

Kassia S Weston,' Uik Wislaft 2 Jeff S Coombes’
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Box 1 Adaptations occurring significantly more with
HIIT compared to MICT

» VO peak
» |Systolic and diastolic blood pressure
» THigh density lipoproteins
» |Triglycerides and fasting glucose
» | Oxidative stress and inflammation
» LFATP-1 and FAS
» TAdiponectin, insulin sensitivity and p-cell function
» TPGC-1a
TMaximal rate of Ca?* reuptake
TAvailability of nitric oxide
» TCardiac function
» fEnjoyment of exercise
» 1Quality of life

FATP-1, fatty acid transport protein 1; FAS, fatty acid synthase;

HIIT, high-intensity interval training; MICT, moderate-intensity
continuous training

)
HIT
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Box 2 Suggested contraindications to high-intensity
interval training (HIIT)

Unstable angina pectoris

Uncompensated heart failure

Recent myocardial infarction (<4 weeks)

Recent coronary artery bypass graft or percutaneous
coronary intervention (<12 months)

Heart disease that limits exercise (valvular, congenital,
ischaemic and hypertrophic cardiomyopathy)

Complex ventricular ahythmias or heart block

Severe chronic obstructive pulmonary, cerebrovascular
disease or uncontrolled peripheral vascular disease
Uncontrolled diabetes mellitus

Hypertensive patients with blood pressure >180/110 (or
uncontrolled)

Severe neuropathy
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Table 2 Protocol recommendations for HIIT

Frequency 3xiWeek

Duration 40 min
Modality Treadmill/ill, cycle ergometer. Increasing speed or indine
Intensity Interval=85-95% PHR
Rest=passive—70% PHR
Interval times 4x4 min intervals
3x3 min recovery
Warm-up 10 min at 60% PHR
Cool-down 5 min at 50% PHR

HIIT, homeostasis model assessment-insulin resistance; PHR, peak heart rate.
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Near-maximal to
Maximal Interval

High Intensity Interval
Training (HIIT)"

Sprint [nterval
Training (SIT)

o Torget intensity tabolic
between 80 - 100%

PHR®

s Target intensity
=100% VO,max

of life.
r the

“Has been referred to as

Figure 3 Suggested dlassification scheme for interval training based
on exercise intensity.
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Uma pergunta....

Ja se encontra nas diretrizes?
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Subjects

We included 4846 patients (male, 70%; female, 30%) who were
referred 1o an exercise-based cardiac rehabilitation program at 3
different rehabilitation units in Norway between 2004 and 2011.
Mean age was 57.8 years. All CHD patients taking part in this survey
were enrolled at the rehabilitation units, and the total number of
high- and moderate-intensity exercise sessions was registered. The
patients were referred to the rehabilitation units by their general
practitioner or hospital cardiologist, and their main admission diag-
noses included myocardial infarction (7%), angioplasty (40%),
coronary surgery (35%), valve surgery (119%), and heart failure (7%).
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Table 1.  The Number of Patients, Exercise-Hours, and the

Number of B
With Moderate- and High-Intensity Exercise, Respeqti

Total Moderate High

Center patients,n  Training, h  Intensity, h  Intensity, h
Resund 775 25720 (1) 15232 10488(1)
Feiring 2629 85208(2) 63032(1)  22176(1)
Reros 1442 64 892 51192 13700
Total 4836 175820
Event rates

Cardiac arrest,
fatal

Cardiac arrest,
nonfatal

Myocardial
infarction

(Risk of events 158607 1120456 123182

The numbers in parentheses indicate the number of events in each center
according to intensity.
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The results of the current study indicate that the risk of a
cardiovascular event is low after both high-intensity exercise and
moderate-intensity exercise in a cardiovascular rehabilitation
setting. When considering earlier indications that adaptation in
exercise capacity and cardiac function show a dose-response
relationship, or display an intensity threshold for adaptation to

occur, high-intensity interval training should be considered in
future rehabilitation programs among CHD patients.
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(Circulation. 2012;126:1436-1440.)

Exercise Physiology

Cardiovascular Risk of High- Versus Moderate-Intensity
Aerobic Exercise in Coronary Heart Disease Patients

@ivind Rognmo, PhD; Trine Moholdt, PhD; Hilde Bakken, BSc; Torstein Hole, MD, PhD;
Per Mglstad, MD, PhD; Nils Erling Myhr, BSc; Jostein Grimsmo, MD, PhD; Ulrik Wislgff, PhD
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Table 1.  The Number of Patients, Exercise-Hours, and the
ling Number of Events
With Moderate- and High-Intensity Exercise, Respegtiy
Total Moderate High
Center Patients, n  Training, h  Intensity, h  Intensity, h

Resund 775 25720 (1) 15232 10488(1)
Feiring 2629 85208(2) 63032(1)  22176(1)
Reros 1442 64 892 51192 13700
Total 4848 175820 129 456 46 364
Event rates

Cardiac arrest,

fatal

Cardiac arrest,

nonfatal

Myocardial

infarction

(Risk of events 158607 1120456 123182

The numbers in parentheses indicate the number of events in each center

according to intensity.
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training interventions are generally low.1*"* However, it has
recently been reported that the rates of complications (cardiac
arrest) during and immediately post-HIIE training was 1 per
23,182 hours compared to 1 per 129,456 hours of moderate-
intensity exercise, suggesting a five times higher rate of car-

diac arrest during HIIE compared to that during MICE.?
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sugerindo uma taxa cinco vezes maior de parada cardiaca

durante HIIT em comparagdao com que durante MICE

ESTAGIO TEMPO FC PS PD
(BPM) (mmHg)

PRE ESFORGO 00100 63 1456 78
R, OMPH=-0% 01100 a3 148 8
3.0MPH-0% 02:00 a7 145 75
4. 0MPH-0% 03:00 105 150 75

= gugu_aﬁ qﬂ:oo 115 . ¥o NN W——
| 4.0MPH-4% 08:00 128 168 75
+ 4.0MPH-8% 08:00 136 168 75
4.0MPH-8% 07 :00 145 160 80
4.0MPH-10% o8:00 152 148 75
4 .0OMPH-10% o8:00 161 145 75
RECUPERACAO 01:100 132 140 70
RECUPERACAO 0z:100 118 148 70
RECUPERAGAO 04:00 100 145 70
RECUPERACAO 06:00 96 140 70
RECUPERAGCAO 0o8:00 95 130 70
REGUPERAGAO 10:00 ar 130 70
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CARDIOPATA COM TESTE POSITIVO

FC — em que ocorre a isquemia

Acima desse nivel .

NAO ULTRAPASSAR O LIMIAR

Ca
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methodology (40% to 60% of VO, ). but with the desig-
nated heart rate and work 1ate below the identified thueshold
of ischemia (ie. angina and/or =1 mm ischemic ST segment
depression on the exercise test). In general. the heart rate
prescription should be a minimum of 10 beats/min below the
heart rate at which the abnormality oceurs.
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