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Uloha pohybové aktivity v prevenci a
rehabilitaci

— Pohyb je znamkou zivota — jedna ze zakladnich fyziologickych potreb.

— Lidsky organismus je adaptovan na aktivni zpUsob Zivota.

— Aspekt fylogeneze — stridani statické a dynamické zatéze.

— Soucasny zivotni styl omezuje pohybovou aktivitu na minimum — dopad moderni spolecnosti.

— Zivotni styl minimalné 60 % svétové populace v sou¢asnosti - dominuje tzv. , sedentary lifestyle

— Pohybova inaktivita jednim z deseti hlavnich rizikovych faktord dmrtnosti (3,2 milionu Umrti ro¢né).

l (Bennie et al., 2013; Bayles et al., 2018; Haileamlak, 2019)

— Predstavuje tedy klicovy faktor rozvoje neinfekénich onemocnéni hromadného vyskytu a dalSich

onemocnéni — jeden z hlavnich rizikovych faktorul ischemické choroby srdecni.
(Lee et al., 2012)
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Uloha pohybové aktivity v prevenci
ischemické choroby srdecni

Patofyziologické propojeni hlavnich rizikovych faktorti a aterosklerézy

Neovlivnitelné rizikové faktory aterosklerdzy

vek (riziko ICHS vék 45 let a vy$$i u muZd, 55 let a vy$si u Zen)
pohlavi (muZi vice ohroZeni, Zeny po menopauze — protektivni vliv estrogenu)
geneticka zatéz (rodinnd anamnéza, vyskyt IM nebo ndhld smrt pod 55 let otec/ 65 let matka)

Ovlivnitelné rizikové faktory aterosklerdzy

dyslipidémie (hlavni rizikovy faktor aterosklerdzy, )

nizka uroven pohybové aktivity (nizka aroven kardiorespiracni zdatnosti)
koureni (produkce volnych kyslikovych radikalt — aktivace endotelu, hemodynamicky stress...)
hypertenze (zatéz cévni stény, véetné endotelovych bb., arteridlni systém)

diabetes mellitus 2. typu (zvysuje riziko ICHS 2x u muz(, 4x u Zen)

obezita (participujici faktor pro manifestaci HT, DLP a rovnéz samostatny nezavisly rizikovy faktor ICHS)
psychosocialni faktory
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Uloha pohybové aktivity v prevenci
ischemické choroby srdecni

Zdravotni benefity pravidelné pohybové aktivity ve vztahu k rizikovym faktorlim aterosklerézy

Pravidelny pohyb == morfologické a funkéni zmény == potlaceni rizikovych faktoru aterosklerozy

» snizeni periferni cévni rezistence

» zvySeni enddiastolického objemu

» zvySeni maximalniho a submaximalniho objemu krve vypuzeného levou
komorou srde¢ni

» zvySeni maximalniho srdeéniho vydeje

» snizeni srde¢ni frekvence pfi submaximalni zatézi

» zvySeni tonu parasympatiku

» zvySeni poc¢tu a objemu mitochondrii

» zvySeni zasob glykogenu ve svalech

» zlepSeni utilizace tukl

» zlepSeni odstrafovani laktatu

» zvy$eni maximalni spotreby kysliku

» zvySeni maximalni ventilace

» snizeni ventilaénich narokd pfi submaximalni zatézi

» snizeni reakce hemodynamickych ukazatel(i v oblasti anaerobniho
prahu

(ACSM’S Clinical Exercise Physiology, 2019; Bayles et al., 2018)
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Ischemicka choroba srdecni
Incidence a klasifikace

— Podstatou je porucha prokrveni srdecniho — Bolestivé formy:
svalu (myokardu) nejcastéji na podkladé aterosklerozy
koronarnich arterii.

— stabilni (namahova) angina pectoris;

— akutni koronarni syndrom (nestabilni angina pectoris,

— Klinickymi projevy jsou angina pectoris (neboli svirava akutni infarkt myokardu)
bolest na hrudniku), infarkt myokardu a nahla smrt.
— Nebolestivé formy:
— KVO mortalita cca 45 az 50 % z celkové mortality.
— néma ischemie;
— ICHS se podili cca 50 %.
— srdecni selhani;

— 5z 10 novych pripad(i za 1 rok na 1000
obyvatel, umrtnost je 2 az 3 umrti/rok na 1000
obyvatel. — nahla smrt (mUze byt predchazena bolesti).

— arytmie;

_ Pocet infarktd myokardu v CR cca 30 000/rok.
(Soucek et al., 2019)
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Ischemicka choroba srdecni
Diagnostika a lécba

— stenokardie + vegetativni a gastrointestinalni
symptomatologie (tachykardie, poceni, nauzea az
zvraceni, kfeCe v brise)

— anamnéza, fyzikalni vysetreni, EKG, biochemické
ukazatele, RTG srdce + plic, krevni obraz, mineraly,
hemokoagulace, echokardiografie

@ Stent deployment @ Balloon inflation

Before

— perkutanni koronarni intervence, aortokoronarni
bypass, farmakologicka |écba

th
Ld !

— kardiovaskularni rehabilitace
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Normalized blood flow
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Kardiovaskularni rehabilitace
Uvod

Definice

— ,,Proces, pomoci kterého se snaZime o navraceni optimdlniho fyzického, zdravotniho, psychosocialniho,
sexudlniho, profesniho a ekonomického stavu u nemocnych s kardiovaskuldarnim onemocnénim.”
(WHO, 1964)

— Kardiovaskularni rehabilitacni programy upevnuji nezastupitelnou ulohu fyzické aktivity v celém
|éCebném procesu.

Hlavni cile
— signifikantni zlepSeni aerobni zdatnosti;
— psychologickou adaptaci na priibéh onemocnéni;
— zaklad pro dlouhodobé zmény v pohybovych navycich a Zivotnim stylu (prognosticky aspekt);

— udrzovani funkcni nezavislosti na druhych osobach.
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Kardiovaskularni rehabilitace
Uvod
Klicové komponenty

— tréninkové programy, edukace o vhodnych pohybovych aktivitach a
poradenstvim v oblasti sekundarni a terciarni prevence, v oblasti zdravého
zivotniho stylu

— nejucinnéjsi prostredek k pozitivnimu ovlivnéni kvality Zivota nemocnych,
zlepsSeni jejich nezavislosti a podpory socidlni integrace

Hlavni napln

— preskripce racionalni a individualné volené tréninkové aktivity pod odbornym
dohledem

Indikace
— po akutnim infarktu myokardu (nejpocetnéjsi skupina ucastnik()
— po perkutdnni koronarni intervenci (PCl)

— po kardiochirurgické operaci (CABG, vykony na srdecnich chlopnich,
transplantace srdce)

— nemocni s chronickym srdec¢nim selhanim

Patient
assessment

Exercise
training

Physical activity \ / mamelgs‘ltent
counselling J
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Kardiovaskularni rehabilitace
Kontraindikace zahajeni procesu KR

Akutni infarkt myokardu
Nestabilni angina pectoris

Stendza kmene levé koronarni tepny
(pokud je zndma)

Elektricka nestabilita myokardu

Disekce aorty

Akutni zanétlivé srdeéni onemocnéni

Akutni plicni embolie

Symptomaticka tésna chlopenni stendza

Symptomatické srdeéni selhani

Akutni infekéni onemocnéni

Nekardialni onemocné&ni znemoZriujici zatizeni

Vlyrazna anémie

Plicni hypertenze
Méne vyznamné arytmie

Srdeéni aneuryzma

Méné vyznamna chlopenni vada

Zcela asymptomaticka tésna
chlopenni sten6za

Systémova hypertenze
(systolicky TK > 200 mmHg
a diastolicky TK > 115 mmHg)

Hypertroficka kardiomyopatie

Atrioventrikularni blokada Il. a lll. stupné

Porucha metabolismu minerald
Spatna spoluprace nemocného

Stav po cévni mozkové piihodé do tfi mésic(

Patient
assessment

Exercise
training

Physical activity
counselling
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Kardiovaskularni rehabilitace
Pohybova aktivita jako pilir KR — aspekt prognosticky

KR je prevazné zalozena na védeckych zavérech, ze pravidelny trénink zlepsuje

aerobni kapacitu a snizuje riziko recidivujicich koronarnich prihod a nahlého umrti

u pacientu s diagnostikovanou ICHS

s

zvysujici se uroven fyzické aktivity je v nepfimém vztahu s kardiovaskularni i
celkovou mortalitou

energeticky vydej vétsi nez 2000 kcal/tyden - sniZzeni KV mortality o 24 %.

Studie Myers et al., 2002 (n = 6213)

— rozdéleni do péti skupin podle stupné zdatnosti
— nejvetsi mortalita byla zjiSténa u nejméné zdatné skupiny

— srovnani 2 skupin (KVO vs. bez KVO)

nejméné zdatni 4x vyssi riziko umrtnosti ve srovnani s nejvice zdatnymi

faktory (koureni, vysoky krevni tlak, cholesterol a diabetes mellitus)

The New England
Journal of Medicine

Copyright ©
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EXERCISE CAPACITY AND MORTALITY AMONG MEN REFERRED
FOR EXERCISE TESTING

JONATHAN MyERS, PH.D., MaNisH PraxasH, M.D., VICTOR FROELICHER, M.D., DAT Do, M.D., Sara ParRTINGTON, B.Sc.,
AND J. Eowin ATwooD, M.D.

ABSTRACT

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

Methods We studied a total of 6213 consecutive
men referred for treadmill exercise testing for clinical
reasons during a mean (+SD) of 6.2+3.7 years of fol-
low-up. Subjects were classified into two groups: 3679
had an abnormal exercise-test result or a history of
cardiovascular disease, or both, and 2534 had a nor-
mal exercise-test result and no history of cardiovascu-
lar disease. Overall mortality was the end point.

Results There were a total of 1256 deaths during the
follow-up period, resulting in an average annual mor-
tality of 2.6 percent. Men who died were older than
those who survived and had a lower maximal heart
rate, lower maximal systolic and diastolic blood pres-
sure, and lower exercise capacity. After adjustment for
age, the peak exercise capacity measured in metabolic
equivalents (MET) was the strongest predictor of the
risk of death among both normal subjects and those
with cardiovascular disease. Absolute peak exercise ca-
pacity was a stronger predictor ol the risk of death than
the of the ag value i
and there was no interaction between the use or non
use of beta-blockade and the predu:nve power of exer-
cise capacity. Each 1-MET increase in exercise capacity
conferred a 12 percent improvement in survival.

Conclusions Exercise capacity is a more powerful
predictor of mortality among men than other estab-
lished risk factors for cardiovascular disease. (N Engl
J Med 2002;346:793-801.)

Copyright © 2002 Massachusetts Medical Society.

URING the past two decades, exercise ca-
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l)\Ll".I" mortality.!:? The fact that exercise
capacity is a strong and independent predictor of out-
comes supports the value of the exercise test as a clin-
ical tool; it is noninvasive, is relatively inexpensive, and
provides a wealth of clinically relevant diagnostic and
prognostic information.** Hoy recent guidelines*
and commentaries on the topic®# have identified sev-
cral arcas related to the prognostic usefulness of exer-
cise testing that are in need of further study. For ex
ample, the majority of previous studies have not clearly
assessed the independent prognostic power of exercise
capacity relative to other clinical variables and infor-
mation from exercise testing. In addition, whereas the
literature is filled with long-term follow-up studics
conducted in relatively healthy populations,”! few
studics have focused on more clinically relevant pop-
ulations — that is, paticnts re 2

nical reasons. Morcover, although
pressed in terms of metabolic cqu
he common clinical measure of exercise tol
< capacity is strongly influenced by age
atus. It is not known which has greater
prognostic value: the absolute peak exercise capacity
(measured in MET) or exercise capacity expressed as
a percentage of the value predicted on the basis of age.
Finally, the use of beta-blocker therapy is common
among the patients who are typically referred for exer-
; although beta-blockade improves surviv-
al, it can also reduce exercise capacity. Data related to
the influence of beta-blockade on the prognostic val-
uce of exercise tolerance are sparse.

crance, exc
and activity
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Kardiovaskularni rehabilitace
Pohybova aktivita jako pilif KR — kardioprotektivni efekt pravidelného tréninku

+ triglyceridi
4 LDL-cholesterolu

! krevniho tlaku

{ obezity

T inzulinové
senzitivity

+ zanétlivych reakci

v (zkosti
v deprese

+ stresu

T funkéni
nezavislosti

T socialni
integrace

T kvality Zivota

v agregace
trombocytu

T fibrinolyzy

¥ hladiny
fibrinogenu

+ viskozity krve

¢ myokardialni T vagotonie
spotreby
T koronarniho  { adrenergni
prutoku aktivity
v endotelialni 7 variability
dysfunkce srde¢ni
frekvence

(AACVPR Guidelines for Cardiac Rehabilitation Programs, 2021)

w =
g —
-

I
p——
I

AT e



13

Kardiovaskularni rehabilitace
Historicky prehled

— Prvni ambulantni tréninkovy program v roce 1952.
— Fyzicka aktivita za¢inala ve 2. tydnu hospitalizace === 6. tyden hospitalizace dimise (Newman et al., 1952).

— 0Od 50. let 20. stoleti probihalo zavadéni této nemocnicni faze kardiovaskularni rehabilitace do klinické praxe

(Wilhelmem Raab a P. D. White v USA, Beckmann a Knipping v Némecku a Gottheiner v Izraeli)(Hellerstein, 1957).

— V 60. letech 20. stoleti zfizovani koronarnich jednotek s monitorovanim EKG a hemodynamickych parametr(

mmmm) Casnéjsi mobilizace.

Ziskavani dat o reakcich kardiovaskularniho systému na zatéz indikovanou v ramci kinezioterapie béhem
hospitalizacni faze kardiovaskularni rehabilitace.

!

Drive doporucovand imobilizace nemocnych byla shledana jako z velké casti neopodstatnéna (Hellerstein, 1987).

!

Doporuceni pohybové aktivity s postupnym navratem k béznym dennim c¢innostem (Naughton et al., 1964).

MU
SP

|
0

|
R

T



Kardiovaskularni rehabilitace
Historicky prehled

— Béhem 70. let 20. stoleti uznani pristupl v kardiovaskularni
rehabilitaci - zavadéni této 1é¢by do klinické praxe. 0l -

— Metodolgie KR rozvijena a rozsSifovana do nemocnicnich >
a ambulantnich rehabilitacnich programd.

...... 0 XX XX

— Prvni pokyny pro kardiovaskularni rehabilitaci byly vydany - e e
organizacemi ACSM a The American Heart Association (AHA). B kit & ol nou o

P0000000¢ ) ¢
00000000 e

......

— Kardiovaskularni rehabilitace a preskripce pohybové aktivity se
zaCaly dostavat do povédomi SirSi verejnosti.
(Hellerstein et al.,1987; Hayes,1978; ACSM Guidelines, 1975)
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Kardiovaskularni rehabilitace
Historicky prehled

— Prvni ambulantni rehabilitaéni program v ramci posthospitalizacni faze
kardiovaskularni rehabilitace v CR byl zahdjen v roce 1993 v tehdejsi
Fakultni nemocnici s poliklinikou v Brné-Bohunicich (nyni Fakultni
nemochnice Brno, FN Brno)

— Zakladateli byli manzelé Chaloupkovi se svym tymem |ékaru
a fyzioterapeutd.

— 1993 pouze aerobni faze na rotopedu 20 az 30 minut

— 1997 odporovy trénink

— 2007 aerobni trénink na bézeckém pasu

— 2014 respiracni trénink (Threshold IMT/PEP)

— 2018 eHealth technologie: rozvoj Telekardiorehabilitace (TKR)

— Do dnesnich dnl doslo ke ztrojndsobeni délky tréninku a k rozsifeni Skaly
aktivit.

Home-based program

.
BT 39wz

Telecoachi
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Vedecky zaklad kardiovaskularni rehabilitace

— Prvni metaanalyzy ucinkd KR od Oldridge et al.
(1988) a O’Connora et al. (1989): 10 az 22
randomizovanych, dvojité zaslepenych studii
s vice nez 4300 ucastniky

KR muze vést k 20 az 25% snizeni kardiovaskularni
i celkové mortality.

— Prvni Cochranova metaanalyza ucinkd KR
od Jolliffe et al. (2001) a nadsledné aktualizovdna
vyzkumnymi tymy Taylora et al. (2004) a Heran et
al. (2011).

KR muze snizit celkovou mortalituo 13 az27 %
a kardiovaskularni mortalitu o 26 az 36 %.

sidussnuepy Joyiny s1opun.j DA adomy ¢
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Exercise-based cardiac rehabilitation for coronary heart disease
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Abstract

Background—The burden of coronary heart disease (CHD) worldwide is one of great concern
to patients and healthcare agencies alike. Exercise-based cardiac rehabilitation aims to restore
patients with heart discase to health.

Objectives—To determine the effectiveness of exercise-based cardiac rehabilitation (exercise
training alone or in combination with psychosocial or educational interventions) on mortality,
morbidity and health-related quality of life of patients with CHD.

Search methods—RCTs have been identified by searching CENTRAL, HTA, and DARE
(using The Cochrane Library Issue 4, 2009), as well as MEDLINE (1950 to December 2009),

Copyright © 2011 The Cochrane Collaboration.

Contact address: Rod S Taylor, Peninsula College of Medicine and Dentistry, Universities of Exeter & Plymouth, Veysey Building.
Salmon Pool Lane, Exeter, EX2 4SG, UK. rod.taylor@pms.ac.uk

Editorial group: Cochrane Heart Group.

Publication status and date: Edited (no change to conclusions), published in Issue 8, 2011
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Vedecky zaklad kardiovaskularni rehabilitace

— Dostatecna hladina intenzity zatéze ma vyznamny
vliv na sniZzeni mortality a reinfarktd, véetné
ovlivnéni rizikovych faktor( KVO.

— Souvislost intenzity zatéze je vztahovana
k tréninkovému efektu - hodnoty vrcholové
spotreby kysliku (kardiorespiracni (aerobni)
zdatnosti)

Kavanagh et al. (2002), n=12 169
— follow-up 4 az 29 let
— zlepseni VO,,, na hodnoty 15 az 22 ml/kg/min
snizuje riziko kardiovaskularniho umrti 0 38 %
— VO,pear > 22 ml/kg/min az 0 61 %.
— zvySeni o0 1 ml/kg/min ===y 9% zlepSeni progndzy.

Circulation le4
Volume 106, Issue &, 6 August 2002; Pages 666-671 a‘l":;""“"
hitps:/doi.org/10.1161/01. CIR.0000024413.15949 ED Association.

CLINICAL INVESTIGATIONS AND REPORTS

Prediction of Long-Term Prognosis in 12 169 Men
Referred for Cardiac Rehabilitation

Terence Kavanagh, MD, FRCP(C), Donald J. Mertens, MD, MSc, Larry F. Hamm, PhD,
Joseph Beyene, PhD, Johanna Kennedy, RN, Paul Corey, PhD, and Roy J. Shephard,
MD, PhD

ABSTRACT: Background— Predicting the risk of cardiac and all-cause death in patients with
established coronary heart disease is important in counseling the individual and designing
risk-stratified rehabilitation and secondary prevention programs. Cox proportional hazards and
Kaplan-Meier survival curves were thus completed on initial assessment data obtained from
patients referred to an outpatient cardiac rehabilitation center.Methods and Results— A
single-center prospective observational design took peak cardiorespiratory exercise test data
for 12 169 male rehabilitation candidates aged 55.0+9.6 years (7096 myocardial infarctions
[MIs], 3077 coronary artery bypass grafts [CABGs], and 1996 documented cases of ischemic
heart disease [IHD]). A follow-up of 4 to 29 years (median, 7.9) yielded 107 698 man-years of
experience. Entry data were tested for associations with time to cardiac and all-cause death.
We recorded 1336 cardiac deaths (953 MI, 225 CABG, and 158 IHD) and 2352 all-cause
deaths. A powerful predictor of cardiac and all-cause mortality was measured peak oxygen
intake (Vozpeak). For the overall sample, values of <15, 15 to 22, and >22 mL/kg per minute
yielded respective multivariate adjusted hazard ratios of 1.00, 0.62, and 0.39 for cardiac and
1.00, 0.66, and 0.45 for all-cause deaths. For the separate diagnostic categories, apart from
Vogpeak: the only other significant predictors of cardiac death common to all 3 were smoking
and digoxin, and for all-cause death, age, smoking, digoxin, and diabetes.Conclusions—
Exercise capacity, as determined by direct measurement of VOzpeak, exerts a major long-term
influence on prognosis in men after MI, CABG, or IHD and can play a valuable role in risk
stratification and counseling.

Key Words: exercise m prognosis m coronary disease m survival
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Vedecky zaklad kardiovaskularni rehabilitace

Cil: Vliv modifikovaného aerobné-odporového tréninku v ramci
Il. faze kardiovaskularni rehabilitace na vybrané zatézové
parametry a rozdily ve sledovanych parametrech u jednotlivych
vekovych skupin u nemocnych po akutni koronarni prihode.

— n =106 (85 % muz), vék 60,4 + 10,9 let, dobrd funkce LKs

— ICHS, stp. infarktu myokardu

— modifikovany 8tydenni aerobné-odporovy trénink s frekvenci
3x tydné

— signifikantni nardst PT (1,8 £0,3 vs. 2,0+ 0,4 W/kg) a VO
(22,8 +4,5vs. 25,7 = 5,5 ml/kg/min)

— signifikantni korelace mezi vékem a primérnymi hodnotami
sledovanych parametrd

2peak

Cent Eur J Pubbc Health 2015; 23 (3): 208-213

PREVENTIVE TRAINING PROGRAMME

FOR PATIENTS AFTER ACUTE CORONARY EVENT —
CORRELATION BETWEEN SELECTED PARAMETERS
AND AGE GROUPS

Robert Vysoky"**, Jindfich Fiala', Filip Dosbaba®*, Ladislav Batalik* %, Svatopluk Nehyba*, Ondrej Ludka*
'Department of Public Health, Faculty of Medicine, Masaryk University, Bmo, Czech Republic

‘Department of Rehabilitation, Faculty Hospital, Bmo, Czech Republic

*Department of Health Support, Faculty of Sports Studies, Masaryk University, Brno, Czech Republic

‘Department of Intemal Cardiology Medicine, Faculty of Medicine, Masaryk University, Brno, Czech Republic

“Cardiac Rehabilitation, Bmo, Czech Republic

SUMMARY

Aim: Interventional cardiovascular fraining programmes provide a prescription of optimal form and safe intensity. They are part of the second
phase of cardiovascular rehabilitation which is a key point in the whole tertiary-preventive care for patients with coronary artery disease. The
patients are hemodynamically adapted to a normal physical load, their aerobic capacity is gradually increased, and they leam principles of regular
aembic-resistance exercise. The aim of this study is to assess the impact of modified aerobic-resistance exercise on cardiorespiratory indicators
in patients after acute coronary event, and evaluale the differences between monitored parameters in different age groups.

Methods: The study was conducted on a group of 106 patients (85% of men) of an average age of 60.4 + 10.9 years, with left ventricular gjec-
tion fraction of 57.4 +7.2%. All subjects went through an acute coronary event. The fime elapsed between the cccurence of a coronary event and
the beginning of the fraining programme was 35 £8 days. In patients after coronary artery bypass grafting, the time passed was 50+ 16 days on
average. Al patients received a two-month aerobic-resistance training with a frequency of three times a week. The length of a training unit was
set to 100 minutes (out of which 60 minutes were allocated to individual aerabic training).

Resuits: A significant negative comelation between age and average values of monitored parameters was observed. Even though the values
of all parameters are decreasing with increasing age, a shift towards higher values in all parameters occurred after completing the training pro-
gramme. The study reveals that there are interindividual differences between the parameter values. A significant difference in individual parameters
was found between different age groups. The result of the study shows that a given parameter could characterize each age group. Completing
the inferventional training programme also led to a significant increase of exercise tolerance (1.8+0.3 vs. 2.0 =0.4 Wikg: p<0.001) and of peak
oxygen consumption (22.8+4.5 vs. 25.9+5.5 mlkg/min, p<0.001).

Conclusion: Interindividual differences between the parameter values have been identified. This could be helpful in methodolegical conception
of preventive training programmes for patients suffering from cardiovascular disease. The mutual connection between the parameter values and
age groups does not relate only to a safer training intensity defermination, but also to a more precisely targeted application of different training
madalities in order to achieve an optimal final training effect.

Ksy words: cardiac rehabilitation, secondary prevention, aerobic training, resistance training, aerobic capacity, coronary artery disease, acute
coronary event

Address for correspondence: R. Vysoky, Depariment of Public Health, Faculty of Medicine, Masaryk University, Kamenice 5, 625 00 Bmo,
Czech Republic. E-mail: vysoky.rob@gmail.com
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Vedecky zaklad kardiovaskularni rehabilitace

CARDIAC REHABILITATION
TRAINING PROGRAM FOCUSED ON
RISK FACTORS OF CORONARY

Cil: Analyza efektu tréninkového programu na vybrané zatézové ARTERY DISEASE
parametry u vSech nemocnych, ktefi od roku 1993 podstoupili e st

program kardiovaskularni rehabilitace ve Fakultni nemocnici
Brno.

Period

1993 - 2016
n = 1500

— n=1500 (83 % muzi), 59+10, sledovani 1993-2016, dobra
funkce LKs

— ICHS, stp. infarktu myokardu

— perkutanni koronarni intervenci bylo osetreno 68 %
nemocnych, aortokoronarnim bypassem 14 % a 18 %
nemocnych ze souboru bylo [é¢eno konzervativnim postupem

— statisticky vyznamné zlepSeni vrcholové spotreby kysliku z
19,9+4,8 ml/kg/min na 22,2%5,2 ml/kg/min.




Kardiovaskularni rehabilitace
Zakladni schéma kardiovaskularni rehabilitace

l. faze - hospitalizac¢ni Il. faze - posthospitalizacni

Il. faze - posthospitalizacni

Odborna supervize: lékar a fyzioterapeut Odborna supervize: lékar a fyzioterapeut

Kardiovaskularni rehabilitace

Ill. faze - stabilizaé¢ni

IV. faze - udrzovaci

Odborna supervize: pohybova aktivita

nemusi byt v gesci zdravotnik
Odborna supervize: pohybova aktivita

nemusibytvgesci zdravotniki Odborna supervize: lékar a fyzioterapeut
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Metodika pohyboveé intervence v kardiovaskularni
rehabilitaci

— Doporuceni lékarem - zadanka (kardiolog, internista,
prakticky Iékar).

— Zahajujeme po propusténi nemocného z hospitalizace
(nejdrive 3 az 4 tydny po AIM).

— Po kardiochirurgické operaci za 6-8 tydnu (po KO RTG
sterna).

— Ambulantné v podobé ambulantniho rehabilitacniho
tréninkového programu (2 az 3 mésice/2 az 3x tydné).

— Skupinovy trénink, kdy velikost skupin urcuje personalni
zajisténi a pristrojové vybaveni ambulance (skupiny 4 az 6
pacientq).

— Dalsi formy: lazeniska 1é¢ba/domaci rehabilitaéni program
(telekardiorehabilitace).




Metodika pohyboveé intervence v kardiovaskularni
rehabilitaci — vysetreni léekarem pred tréninkem

— e —

Zhodnoceni klinického stavu ! ELE

— lékarské vysetreni (ECHO, biochemie krve, 24h TK ¢i EKG Holter, zatéZzova
echokardiografie)

Zatézovy test
— pred za¢atkem a na konci kardiovaskularni rehabilitace
— nepostradatelna data o:
— funkéni kapacité,
— reakci hemodynamickych ukazatell v zatézi,
— rezidualni myokardialni ischemii a srde¢nich arytmiich vyvolanych pfri
zatézi.
— stanoveni tréninkové srdecni frekvence pro aerobni trénink
— spiroergometrie (tzv. ,zlaty standard®)

— findlni zhodnoceni efektu tréninku po ukoncéeni celého cyklu
kardiovaskularni rehabilitace
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Metodika pohybové intervence v KR
Tréninkova jednotka: Preskripce pohyboveé aktivity dle pravidla FITT

FITT aerobni trénink
— Aerobni trénink je zakladem KR
— Hornim limitem bezpecné tréninkové intenzity: TSF v oblasti anaerobniho prahu/70 az 80 % HRR; Borg 14 az 17
— Hornim limitem hodnot krevniho tlaku: 200/120 mmHg

— Nahly pokles krevniho tlaku provazeny symptomy (bledost, zavraté, poruchy védomi) - preruseni tréninku

— 40 a% 80 % VO,

FITT odporovy trénink
— Odporovy trénink zarazujeme zhruba po 4 az 6 tréninkovych jednotkach od zahajeni celého cyklu KR.
— Pred zahajenim odporového tréninku provedeme 1-RM test
— 40 az60% 1-RM, podle Borg 11 az 13, 2 az 3x tydné, 1 az 3 série po 10 az 15 opakovani, 8-10 svalovych skupin

— CAVE: Valsalviv manévr |\I|

U
SP

|
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— délka cca 90 minut

— zhodnoceni subjektivnich potizi

— méreni klidovych hemodynamickych ukazatelt
— zahrivaci faze (,warm up®) (5 az 15 minut)

— aerobni trénink (20 az 60 minut)

— odporovy trénink (5 az 15 minut)

— méreni zatéZzovych hemodynamickych ukazatelt
— relaxacni faze (,,cool down”) (10 minut)

— méreni restitucnich hemodynamickych ukazatel(

— doporuceni pohybovych aktivit ,pro domo®,

Metodika pohybové intervence v KR
Tréninkova jednotka: struktura

konzultace s nemocnym




Metodika pohybové intervence v KR
Specifika aerobniho tréninku na trenazérech |

Rotoped
— prvni tréninkové jednotky vyhradni volba, zaklad tréninku v KR
— vhodny pro nemocné s pohybovymi patologiemi nosnych kloub

— jednoduché stanoveni zatéze, otacky (nad 60 ot./min.), vyska sedla

Il

Bézecky pas
—  3-6,5km/h, 1-8 %

— indikaci intenzity zatéze chlizi ve venkovnim prostredi

N

==

— optimalizace motorického projevu jedince (zlepSeni stereotypu chiize)

— CAVE patologie kolennich a kycelnich kloubd, poruchy stability pfi
chlizi, ortostatické kolapsové stavy...

Veslovaci trenazér
— intervalovy trénink (3x3 ev. 4x3 minutové useky s 1 min. pauzou)

— komplexnost (Ucast az 80% sval(i)
— nutna odborna korekce provedeni pohybu (nebezpedi pretizeni C/Th-p a L/S-p)

25
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Zavery

Pohybova aktivita u nemocnych s ICHS

— klicova komponenta kardiovaskularni rehabilitace
— jeji bezpecCnost a nezastupitelna uloha prokazana celosvetové stovkami studii
— zvysuje kardiorespiracni zdatnost, pozitivné ovlivauje morbiditu, mortalitu

nemocnych

— soucasti standardnich guidelines [éCby a prevence u ICHS
— vramcil. all. faze kardiovaskularni rehabilitace vedena lékarem a

fyzioterapeutem

— v ramci stabilizacni a udrzovaci faze Ize i pod vedenim nezdravotnickych

specialistu
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Zavery

Vyzvy do budoucna — aplikovana praxe

revize platnych Ceskych guidelines pro kardiovaskularni rehabilitaci z roku 2006!
telemedicinské technologie (vyuziti e-health, umélé inteligence jako pomocného nastroje)
rozsSireni do praxe (zvyseni poctu center realizujicich KR)

fokus na nemocné se srdecnim selhanim a s komorbiditami

zapojeni nezdravotnickych specialistl (kompetence) s univerzitnim vzdélanim (abs. sportovnich
fakult)

Vyzvy do budoucna — vyzkumné oblasti

data o realizaci kardiovaskuldrni rehabilitace v CR (in cursu)
EBM o vyuziti respiracniho tréninku v KR

EBM srdecni selhani a posstransplantacni pacienti (prehabilitace + post-rhb)
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