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- Fyzicka kondice a pohybové schopnosti déti se stale zhorsuji a sportovni

__ | aktivity je odrazuji. Vyplyva to z méfeni Ceské $kolni inspekee i z prizkumu
Asocilace trenéru a ucitelu télesné vychovy. Dnesni détsti hokejisté maji horsi
zdatnost nez bézni skolaci stejného véku v 90. letech. VIiv ma na to 1 fakt, ze
svil) volny cas travi vic nez na hristich u mobili a poéitaci.

Zdatnost u déti se propadla o 100 let, zjistili experti
z Liberce

Veda a skoly Novinky.cz 22. 11. 2023, 15:14




Alarmujici vyvzkum: Bezné deti
v 90. letech mely lepsSi fyzicku nez
dnesni mladi sportovceci

S e Novinky.cz <o

H
N
\
N

(O Diskuze 295

Tz Tomas Zameénik €@ Pfed 19 dny

Ano, je to alarmujici. Kondice a Zivotni styl velke vétsiny déti jsou v soucasne dobé
zoufale. Jak budou schopni chodit do prace a pracovat tam pres 40 let tak, jak to
bézné deélaly a délaji predchozi generace? No, tézko. Ale budou védét o mnoho
lepe, nezZ predchozi generace, jaka jsou jejich prava. Jen povinnosti jim nic rikat
nebudou. ..

w  Jak budou snaset operace?
(... 1lékari?)




Funkce kardiorespiracniho systému
klesa s vekem




Funkce kardiorespiracniho systému
klesa s vekem

* prurezové studie — linearni pokles
(0 5-10 % za dekdadu, resp. o 5 ml O,/kg/min)
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* longitudinalni studie — progreduijici pokles

Baltimore Longitudinal Study of Aging (1978-98)
735 Zen a 778 muzu vySetfovano na béhatku: VO,max
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Lidé starnou skokoveé, zjistila studie.
« | Prelomy prichazeji po ctyricitce a 500
Eedesatce * https://ct24.ceskatelevize.cz/
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Fleg JL et al.: Circulation 2005;112:674-682

e dobra zprava:
VO,max aktivnich vzdy vyssi nez neaktivnich, samostatné ziti 14 ml/kg/min = 4 MET

* Snyder MP et al.: Nonlinear dynamics of multi-omics profiles during human aging. Nat Aging 2024 Aug 14.
doi: 10.1038/s43587-024-00692-2



Funkce kardiorespiracniho systému
klesa také s klidem na luzku




Funkce kardiorespiracniho systému

klesa s klidem na ltuzku
Dallas Bed Rest and Training Study

5 zdravych muzi vysSetfeno v letech 1966 (19-21 let) a 1996 (50 let)

1966 po 8 tydnech po 3 tydnech 1996
aerot_)nfho klidu na 7 ulice*
tréninku [0zZKku
VO,max 43,0 £10,9 31,811,111 31,0x7.,6
(ml/kg/min)

3 tydny na luzku = 30 let navic !

McGuire DK et al.: A 30-Year Follow-Up of the Dallas Bed Rest and Training Study.
|. Effect of Age on the Cardiovascular Response to Exercise.
Circulation 2001;104:1350-1357



S klidem na luzku klesa i mnozstvi svalu

* sarkopenie = ubytek svalové hmoty a dynapenie = ubytek svalové sily
vedou ke snizené pohyblivosti

e prevalence pred hospitalizaci 14-55 %, nova sarkopenie po hospitalizaci
12-39 % dle dg. kritérii

* rizikové faktory: vék, trvani klidu na ltzku, nizsi BMI, kognitivni dysfunkce

a deficity v aktivitach denniho zivota
Wan SN et al.: Incident sarcopenia in hospitalized older people: A systematic review.

PLoS 2023 Aug 2;18(8):e0289379

* pokles sily > pokles masy svalui, zacatek jiz po 48 hod!



Proc svaly vlastné
potrebujeme?

v lokomoce
v’ dychani




Proc svaly vlastné
potrebujeme?

(
lokomoce zevni sily pro lymfatickou drenaz
e dychani = ndvrat tekutiny do ob&hu — volemie

e zasobarna:
* metabolismus glukézy — stabilita glykemie

 katabolismus proteint — uvolnovani aminokyselin
— modifikace zanétu

e kalium — stabilita srdecniho rytmu
e voda (201,141 v ICT +51v IST)

* termogeneze & W

e endokrinni organ — myokiny (pf. irisin = hormon sportu, BDNF) — kognice



Zakladni informace

v'kardiorespiracni zdatnost (CRF) je celkova schopnost dodavat O, z atmosféry
do mitochondrii a konat télesnou praci

= funkce plic (vstup O,) + obéhu (transport O,) + svalu (vyuziti O,)
+ CNS (motivace, psychika?)

v'CRF je silnéjsi prediktor mortality neZ tradi¢ni rizikové faktory jako koureni,

hypertenze, cholesterol a DM2T
A Scientific Statement From the American Heart Association. Circ. 2016;134(24):e653-699

v'CRF by se méla povaZzovat za vitalni parametr a rutinné hodnotit v praxi

Bonikowske AR et al.: Evaluating current assessment techniques of cardiorespiratory fitness.
Expert Rev Cardiovasc Ther. 2024 Jun;22(6):231-241




Zakladni informace

v'kardiorespiracni zdatnost (CRF) je celkova schopnost dodavat O, z atmosféry
do mitochondrii a konat télesnou praci

v'zdatnosti je nepfimo umérna mortalita zdravych i pacientq,

a to nezavisle na véku, pohlavi, rase a komorbiditach

Mandsager K et al.: Association of Cardiorespiratory Fitness With Long-term Mortality Among Adults
Undergoing Exercise Treadmill Testing. JAMA Netw Open. 2018;1(6):e183605

v'zdatnost je nejvyznamnéjsim modifikovatelnym rizikovym

faktorem mortality

Driessens H: Prehabilitation: tertiary prevention matters. Brit J Surg 2024 Mar; 111(3):
znae028.

v'zdatnost = tolerance zatéZe uréuje perioperaéni management
Barash PG et al.: Clinical Anesthesia




Jak zdatnost
merit?

zlaty standard

CardioPulmonary Exercise Testing
(CPET)

ergometrie (bicyklova, rumpalova, na pasu)
vysledek: VO,max, VO,peak, VO,VAT*

dostupnost na 68 % KARIM v UK
Reeves T: Perioper Med (Lond). 2018;7:2

* VAT Ventilatory Anaerobic Threshold



Jak zdatnost merit bez CPT?

* subjektivné: schody, dotazniky, Duke Actvity Status Index
Lurati Buse GA et al.: MET-REPAIR: Brit J Anaesth 2023 Jun;130(6):655-665

Riedel B et al.: DASI: Brit J Anaesth 2021 Jan;126(1):181-19

| 30-seconds STS

* odhadem: klidova srdecni frekvence, ev. TK, BMI aj.
Stamatakis E: Eur Heart J. 2013 Mar 7; 34(10): 750-758
rovnice HUNT study, Aerobics Center Longitudinal Study

Level of VO2peak estimated by ONCORE equation

* objektivné: dynamometr, 6-min walk test (6MWT), P T~
30STS (sit-to-stand) test*, TUG (Timed Up&Go) test | © R -

*Diaz-Balboa E: Support Care Cancer. 2022 Oct;30(10):8251-8260
http://ejercicioterapeuticouma.es/oncore-equation/ * Estimated VO 2 peak (ml/kg/min) = 22.610404

+ [weight (kg)" — 0.12736] 4 [30 STS (reps)*0.34668]

e Polyprotein (307, resp. 21) score

Perry As et al: Proteomic analysis of cardiorespiratory fitness for prediction
of mortality and multisystem disease risks. Nat Med 2024 Jun;30(6):1711-1721
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Hlavni stranka » Zena » Vztahy a sex Podrubriky: Vztahy a sex Zdravi Styl Déti

Kdo vyjde dvé patra bez zadychani, muze
se vénovat sexu

Dobrou zpravu pro vsechny kardiaky zverejnilh ameriéti védel — sex je bezpeény pro
prakticky vsechny srdecéni pacienty. Jednoduche pravidlo zni: pokud jste dost zdrawvi.
abyste bez bolesti na hrudi nebo lapani po dechu vysli dveé patra, pak si muzete uzivat
milostneho Zivota, napsala agentura AP.



Posouzeni telesneé zdatnosti

1 MET = 3,5 ml/kg/hod, resp. pro osoby > 60 let 2,7 ml/kg/hod (Leal-Martin J. 2022)

predikovany MET: 14,1 - 0,0009 x vék? (muzi), resp. 11,5 - 0,00087 x vék? (zeny)
Santana EJ: Am J Cardiol. 2024 Mar 15;215:32-41.

schopnost zatéze (exercise capacity, %) = (pozorovany MET/predikovany MET) x 100

Table 1. Cardiorespiratory capacity in NYHA patients and in healthy adult population.

VO x/

Fitness level METmax 21 ] ke
ml/min

NYHA IV 1-3 3.4-10.5
NYHA ITT 3.1-5 10.6-17.5
NYHAIT 5.1-7.1 17.6-24.5
NYHA T 7.1-9 24.6-31.5
Healthy adults =9 =>31.5
World class endurance athietes =25 =85

Novak J, Stork M: High “Fitness Age” as a Risk Factor for Morbidity and Premature
Mortality. Physiol. Res. 72 (Suppl. 5): S489-5497, 2023
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Ktery pacient potrebuje zvysit zdatnost
Cili kdo potrebuje kondi¢niho trenéra?

Anaesthesia 2018, 73, 750-768 doi:10.1111/anae. 14177

Clinical guideline and recommendations on pre-operative exercise
training in patients awaiting major non-cardiac surgery

G. A. Tew,' R. A)ryash,z J. Durrand” and G. R. Danjnux4’5

Anaesthesia. 2018 Jun;73(6):750-768.



Ktery pacient potrebuje kondicniho trenéra?

velka operace, zejména nitrodutinova +
1. neaktivni pacient (dle AHA < 150 stfedni/75 min usilovné aktivity tydné)
2. nebo pridruzené onemocnéni (napf. HTN, DM)

nebo riziko nizké zdatnosti a sarkopenie v dsledku:

3. predoperacni chemo/radioterapie
4. vyssivek (=70 let)

l https://doi.org/10.1136/bmj.j3702

,Major surgery is like running a marathon,
both require training.”

vysetreni télesné zdatnosti (CPET):

— pokud VO,VAT < 11 ml 02/kg/min — aerobni (HIIT), sila, inspiraCni svaly

Tew G: Clinical guideline and recommendations on pre-op. exercise training in pts awaiting major non-cardiac surgery
Anaesthesia. 2018 Jun;73(6):750-768

Driessens H: Prehabilitation: tertiary prevention matters. Brit J Surg 2024 Mar; 111(3): znae028.


https://doi.org/10.1136/bmj.j3702

Prehabilitace

vsechna opatreni provadéena pred operaci
zameérena na zvyseni fyziologickeé rezervy
s cilem
lépe snést zatéz operace a vyhnout se komplikacim

(T kondice, kognice, nutrice, psychika, mikrobiom, | koureni, alkohol aj.)

Carli F, Ferreira V: Prehabilitation: a new area of integration between geriatricians, anesthesiologists,
and exercise therapists. Aging Clinical and Experimental Research (2018) 30:241-244



Jak zdatnost prehabilitaci zlepsit?

(Aerobic)
. ’ ’ oo Iron status fitness
multimodalni prehabilitace (10x): N
&
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Driessens H: Prehabilitation: tertiary prevention matters. Brit J Surg 2024 Mar; 111(3): znae028.



Jak ucinné cviceni muze byt?

BEB.J59 Adwvance Access published October 1, 2014
Ao 10 1005 biataensts oo e BJA
Effect of prehabilitation on objectively measured physical
fitmness after neocadjuvant treatment in preoperative rectal
cancer patients: a blinded interventional pilot studwy

M_oS. Westl. 2 L. Loughnewl.? D. Lythgoe<, C. P. Barbenl, R. Sripadarm=, G. J. Kermp2Z, M. P. W. Grocott 1.2.3.6.7
anmnd S. Jack . 2.3.6.7

ANAEROBNI' PRAH Bockground. Patients reguiring surgery for locally advanced rectal cancer often additionally
undergo neoadjuvant chemoradiotherapy (MACRT), of which the effects on physical fitmness

~ 60 % VO are unknown. The aim of this feasibility and pilot study was to investigate the effects of

1 2max MACRT and a & week structured responsive exercise training programme (SRETP) on oxygen

uptake (WVOz 1 at lactate threshold (&) in such patients.
Methods. We prospectively studied 39 consecutive subjects (27 males) with T3 -4/MN+

T y . resection margin threatened rectal cancer who completed standardized MACRT. Subjects
- —_— —— : underwent cardiopulmonary exercise testing at baseline (pre-MACRT), at week 0 (post-

J__"a T —— MNACRT), and week 6 (post-SRETF). Twenty-two subjects undertook a 6 week SRETP on a

~ training bike (three sessions per week) between week 0 and week 6 (exercise group). These
,fr were compared with 17 contemporaneous non-randomized subjects (control group).

Changes in VO: at #_ owver time and between the groups were compared using a compound
symmetry covariance linear mixed model.

Results. Of 39 recruited subjects, 22 out of 22 (exercise)and 13 out of 17 {control) completed
the study. There were differences between the exercise and control groups at baseline [age,
ASA score physical status, World Health Organisation performance status, and Colorectal
Physiologic and Operative Severity Score for the Enumeration of Mortality and Morbidity (CR-
POSSUM) predicted mortality]. In all subjects, W at @ significantly reduced between
baseline and week 0 [—1.9 ml kg * min !; 95% confidence interval {CI) —1.3, —2.6;
P=20.000 x group, VO: at @ significantly improved between week 0 and

VO, at LT (ml kg™' min™")

mA>»ImMDTO

N
. A week 6 H95% CI +1.3, +2.9; P=0.0001), whereas the control group
C wvalues lkg *min ;95% CI —1.66, +0.37; P=0.204).
R Conclusions. NACRT before rectal cancer surgery reduces physical fitness. & structured
S C[}ntn‘_}i » intervention is feasible post-MNACRT and returns fitness to baseline levels within
6 - Clinical trial registration. NCT: 01325909,
a

T I I | 1 I

Pre Post Week3 Week6 Week9 Week 14

pulmonary exercise test; exercise; prehabilitation;




STUDY DESIGN A single bout of prior resistance exercise attenuates
m muscle atrophy and declines in myofibrillar protein

synthesis during bed-rest in older men
J Physiol. 2023 Oct 19. doi: 10.1113/JP285130.
Healthy older men Benoit Smeuninx™? @, Yasir S. Elhassan™*, Elizabeth Sapey”, Alison B. Rushton', Paul T. Morgan',
(n=10, aged 72 yrs) Marie Korzepa', Archie E. Belfield', Andrew Philp®, Matthew S. Brook”® €, Nima Gharahdaghi”?,
Daniel Wilkinson”® 9, Kenneth Smith”® €2, Philip J. Atherton”® (0 and Leigh Breen"*!

® e stanoveni maxima: Borgova kala podle Cechovské a Dobrého (2008)
= f} * 12 opakovanis 10 kg a pak vice Skala Popis stupii % SFmax
| i * 1 cviéeni siln&j3i DK veler pfed 5 dny KNL Ll el et 0 7o8
o, i ., 2 |mald ndmaha 70-72,5%
i it of omiisteraiiag * 2 zahrivaci sety do 50 % max. opakovani | 3 [mim:némahs 72,5-75%
resistance exercise ° 6 SEtloJ dO 75 % maxima Opakovénl', 4 vétiTJ, stfilezvlédnutelné namaha  |75-80%
. . .. 2 |velkd namaha 80- 85%
mezi 2 minuty odpocinku 6 |vysoks namaha 85 - 90%
* vnimané Usili 8-9 na Borgové stupnici T_|velmi vysoké némaha 90-54%
@ o, oo ) 8  |extremné velkd namaha 94 -97,5%
h * mensi pokles prurezu kvadricepsu na DK, 9 [téméf maximalni namaha 97,5 - 100%
10 |vycerpani 100%

ktera cvicila
*

§ days of bed-rest * prevence atrofie svalu pri kratkém (< 5 dna) klidu na lazku




Zaver
v’ multimodalni intervence je soucasti terciarni prevence*
v  zadit co nejdfive
v’ vyuzit nositelnou elektroniku

v nutna kontrola za 4 tydny

v  otazka, zda se vyplati
* cilem zlepsSeni kvality péce, snizeni nakladd,
zvyseni spokojenosti pacientu i zdravotniku

* primarni p. = prevence nemoci, sekundarni = ¢asna dg., tj. prevence zavazné nemoci,
terciarni = prevence komplikaci nemoci




LVsichni se nachazime

v predoperacnim
obdobi!“

Wynter-Blyth V, Moorthy K: Prehabilitation: preparing patients for surgery.
BMJ 2017;358:j3702.
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