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Benesuv primér operace na hypotéku: shrnuti
* hypotéka = uvér od banky zajistény zastavnim pravem k nemovitosti,
dlouhodoby zavazek, tj. zatéez

* operace a anestezie = zatézové vysetreni pacienta, komplikace = selhani,
prevenci selhani je prehabilitace

nakup bytu/operace:
e zdatny pacient: bez hypotéky, bez komplikaci
* nezdatny pacient:
* meéné zatézujici = paliativni vykon
« prehabilitace — zlepseni stavu = pujcka
e predoperacni vys. £ prehabilitace = hypotéka




Co je platidlem?

hypotéka: operace:
e koruny ¢&i eura aj. * kyslik a svaly




ARIIXN

Svaly

plicni.
nnnnn

e o deficit DO, dvchani
£=—_ * kyslikovy dluh (debt) venan
&="@y< « kyslikovy puls VO,/HR * pohyb ,
....... * svalova pumpa (TEN, lymfa)
: e zdsobarna
Shock . Resuscitation
2 : * glykogen
S VO, baseline e aminokyseliny
= ' e draslik

e voda (20 1)
¢ termogeneze

e endokrinni organ
* myokiny (irisin, BDNF aj.)

1 2 3 4

SHOCK, 2010; 33 (2): 113-122



Jak hypotéku nesplacet

az v nasledné intenzivni péci

@ predoperacni vysetreni zevrubné vC. kondice, kognice, sobéstacnosti
2. optimalizace stavu samozrejma

@ prehabilitace, je-li nutna
4. operace + anestezie vhodna, umeérné zatézujici, bez komplikaci
5. po vykonu mobilizace, efektivni rehabilitace, vCasné propusténi

6. pripravené domaci prostredi a podpora



PATIENT

Ad 1. Predoperacni vysetreni TG

LIST
* stav pacienta
* prfipadna dalsi onemocnéni ovliviaujici management?

DU AW

Zevrubné predoperacni vysetreni [

* kondice, kognice, nutrice, psychika, sobéstacnost

‘ PATIENT
, . . o ) PREPARATION
* identifikovat krehkost? — zvyseni rizika vykonu LIST
* definice prinosu a rizik vykonu a cilt pacienta

* nutnost, oblasti a prinos prehabilitace?

SN S




Ad 3. Prehabilitace

// @ Jak pacienty vybrat ?
- VCasné a zevrubné predoperacni vysetreni
— * PhenoAge

2. Kdo ji bude ridit?

Anesteziolog?
@ Stacime néco vylepsit?

Cekani na operaci x potfebnd doba k vylepseni

4. Budou pacienti moci, mit silu a budou ji chtit?
Jak kdo

5. Bude prehabilitace fungovat? Zlepsi vysledky?
Mozna

6. Vyplati se?
Kdo vi
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Prehabilitace: kdo ji potrebuje?

v hezd atny (DOkéZ&' by vstat ze zemé?

v’ neaktivni (< 150/75 min. tydné
v'sarkopenicky

v's kognitivni dysfunkci
v’ malnutric¢ni

v'nesobéstacny

Tew GA et al.: Clinical guidelines ...
Anaesthesia. 2018 Jun;73(6):750-768

©Freepik.com 16



@ E S C European Journal of Preventive Cardiology (2025) 00, 1-10 FULL RESEARCH PAPER

European Soclety  httpsy/doi.org/10.1093/eurjpc/zwaf325 - - ot
of Cardiology Risk prediction/assessment & stratification

Sitting-rising test scores predict natural and
cardiovascular causes of deaths in middle-aged
and older men and women

Claudio Gil S. Araijo © "%, Christina G. de Souza e Silva © ', Jonathan Myers © 2,

Jari A. Laukkanen © **, Plinio Santos Ramos @ °, and Djalma Rabelo Ricardo ©°
sitting and rising from the floor, which was scored from 0 to
5, with one point being subtracted from 5 for each support
used (hand/knee) and 0.5 for an unsteadiness execution.

https://www.youtube.com/watch?v=MCQ2WA2T20A

https://www.youtube.com/watch?v=nm7roKZX7Lc

Examples of scoring:

|

"4




@ E S C European Journal of Preventive Cardiology (2025) 00, 1-10

European Society  https://doi.org/10.1093/eurjpc/zwaf325
of Cardiology

FULL RESEARCH PAPER

Risk prediction/assessment & stratification

Sitting-rising test scores predict natural and
cardiovascular causes of deaths in middle-aged
and older men and women

!, Jonathan Myers ©?,

5

Claudio Gil S. Aratjo © "*, Christina G. de Souza e Silva
Jari A. Laukkanen © **, Plinio Santos Ramos © >, and Djalma Rabelo Ricardo

0-4 4,5-7,5 8bodu 8,5-9,5 10 bodu
11,1% 20,4% 42,1%

Skupina:
Mortalita: 3,7 % 7,0 %,

Conclusion: Non-aerobic physical fitness, as assessed by SRT, was a significant predictor of natural
and CV mortality in 46-75-year-old participants. Application of the SRT, a simple assessment tool that
is influenced by muscular strength/power, flexibility, balance, and body composition, could add
relevant clinical and prognostic information to routine examinations of healthy and unhealthy
individuals.

Sit-to-Rise . §

TEST » b

CLINIMEX Exercise cohort
46-75 years-old CAD men & women [N=1249]
Sitting-Rising Test scores
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Prehabilitace: multimodalni

kondice
(zdatnost < 4 MET)

e aerobni, vytrvalost
 svalova sila

* rovhovaha, ohebnost

kognice
nutrice
psychika

e anemie
(=~ zelezo)

e glykemie
e koureni
e alkohol

e geriatricky
stav

optimalizace pridruzenych chorob

(Aerobic)
Iron status fitness
e
N
&
&
% 9
o SQ
3 §
Geriatric 7 &
L [2) \ e
status %"%9 X ; MalnlrJitsrll(tlonal
(>70 years) 3 S
{ S
A
bip s of
a1 ai/;ys § GP\S? 5
Ore ?6“5
H,qos i
o‘\ efy
\v° Or
\'\“p:\G HADSC’@ :
g g’ § é pesSo ]
Glucose | = & o " SCor ! Psychological
regulation ™ g ® : status
$ 2 J
/8 e\ % .
& " (+ kognice)
Alcohol Smoking
status status

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




Pomuze pri vybéru pacienta
jednoduchy ukazatel?

©Freepik.com 20



.~vypada
o hodneé starsi,
neZ mu je

biologicky vek
X
kalendarni vek

Pomuze pri vybéru pacienta
jednoduchy ukazatel?

©Freepik.com 21



V Ve

Zmerit to dokazeme: epigenetické hodiny
. méFimetyIacivosterci RT ? TWW CI?? ﬁxﬁm?T T ? T

Intergenic region | TSS1500 | TSS200 |S5'UTR | 1*Exon | Body | 3'UTR | Intergenic region

{7? ! ?T?TT?T?TTT??TT?‘F?TT T YT

Intergenic reglon TSS 1500 TSS 200 5! UTR { Exon Body UTR Intergenlc reglon

T ) \\\ \ \
H2 O ‘\\"'\; \\\\\ . ] )
N NH , RN Vo .
/chhytar on /&amu ation Acceleratlng faCtOF‘S. S|0W|ng down factors:
O 2 S:‘IOk'f?gl ! - Physical activity
H = AIONG - Healthy diet
Cytosme G S-methyl Thymine - Cancer and its therapy - Good sleep
Cytosine - Stress - And others
- Infections

- And others

* metylace méni miru exprese genu
e pocet 5-metyl-C stoupa s vekem A A Q- unmethyiated cpG
* epigen. zmény mohou menit genom DNA methylation clock @ - methyiated cp

do dalsich generaci Davydova E et al.: Genes 2024, 15(4), 425
Borsky P et al.: Biomarkery starnuti — aktualni stav poznani. CLC 2023/5:194-202 22



Pomuze pri vybéru pacienta
jednoduchy ukazatel?

Morgan Levine Epigenetické hodiny
(o] V4 o /7 A4 [}
dnes 11 ruznych modelu 3 generaci, napr. PhenoAge, GrimAge
. .
. Ph A  In[—0.00553 x In (1 — M)] albumin
enotypic Age = 141.50 + 00167 e kreatinin
Korekce dle 1E . * glykemle o '
PLoS Med. 2019 M=1—exp ( o1l ><. exp (xb) ) e CRP é W
Feb 25;16(2):e1002760 0.0076927
xb = —19.907 + 0.0336xalbumin + 0. 0095 xcreatinine 4+ 0,01953 x glucose + 0. * Iymfocyty |
0954 x In (CRP) + 0.0120xlymphocyte percent + 0. 0268 xmean cell volume + * MCV ery 5 Q
0,3306 xred blood cell distribution width + 0. 00188 xalkaline phosphatase + 0. e RDW c%
0554 xwhite blood cell count + (. 0804 x chronological age ALP o Iy
[ ]
A new aging measure captures morbidity and mortality risk across diverse
subpopulations from NHANES IV: A cohort study. ¢ IeUkocyty
Liu Z, Kuo PL, Horvath 5, Crimmins E, Ferrucci L, Levine b, . s v
PLoS Med. 2018 Dec 21;15(12):21002718. doi: 10.1371/journal. pmed.1002718. eCollection 2018 Dec. i Ch r0n0|0g|Cky Vek
23




. Pomuze pri vybéru pacienta
LR jednoduchy ukazatel?

Morgan Levine Epigenetické hodiny

dnes 11 ruznych modelu 3 generaci, napr. PhenoAge, GrimAge

. In [—0.00553 x In (1 — M)] albumin
* Phenotypic Age = 141.50 + 0 0916E * kreatinin
LN 1000
Korekce dle 1 E ; ° glykemle
PL0S Med. 2019 M=1-exp ( L1712 X exp (xb) ) . CRP d ©F
Feb 25;16(2):e1002760 0.0076927 \_ W

* lymfocyty

xb = —19.907 — 0. 0336 xalbumin + 0. 0095 xcreatinine 4+ 0,01953 x glucose -+ 0.

0954 x In (CRP) — 0. 0120 xlymphocyte percent + 0. 0268 xmean cell volume + * MCV ery =4
0,3306 Xred blood cell distribution width + 0. 00188 xalkaline phosphatase + 0. e RDW C%
0554 xwhite blood cell count + 0. 0804 x chronological age o Iy

 ALP
A new aging measure captures morbidity and mortality risk across diverse

subpopulations from NHANES IV: A cohort study. ¢ IeUkocyty
Liu Z, Kuo PL, Horvath S, Crimmins E, Ferrucci L, Leving M.

. V4 \"4
PLoS Med. 2018 Dec 21;15(12):e21002718. doi: 10.1371/journal.pmed. 1002718, eCollection 2018 Dec. ¢ Ch r0n0|0g|Cky VEk
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LONGEVITY

TOOLS

Morgan Levine, Steve Horvath, and 16 other top scientists developed a formula to calculate
the phenotypic (biclogical) age. Their aim was to determine biological age using routine

Levine PhenoAge Biological Age Calculator

biomarkers, prioritizing accessibility over precision. Research paper

§

Albumin
Creatinine
Glucose
hsCRP

LY M

MCV

RDW

ALP

WBC

age

Enter all values or

Value

g/dL

Hmol/L

mg/dL

mag/L

Yo

fL

Yo

IU/L

x10*9/L

years

Load sample data

Unit

g/L

mg/dL

mmol/L

Hg/fmL

mg/L

pkat/L nkat/L

®10"3/uL

G/fL

Albumin

Creatinine

Glucose

hsCRP

LY M

MOCW

RDW

ALP

wBC

age

Value

46.1

109

5.7

33.9

87.5

141

9.8

65

pmolfL

~ mmol/L

mg/L (1

fL

" ukatfL

x10~9/L (&)

years

https://www.longevity-tools.com/levine-pheno-age

Free, instant results. No email required.

PhenoAge

Your estimated biological age

66.2 years

s% You are 1years older than your
chronological age (2% age increase)

Mortality Score
Your change of dying in the next 10 years

16.6 -

Est. DNAmM Age
Estimated DNA Methylation Age

64.7 years

DNAmM Mortality Score
DNA Methylation Mortality Score

16.6 -

25



LONGEVITY Levine PhenoAge Biological Age Calculator

Morgan Levine, Steve Horvath, and 16 other top scientists developed a formula to calculate
the phenotypic (biclogical) age. Their aim was to determine biological age using routine
| e (——

biomarkers, prioritizing accessibility over precision. Research paper

Highest impact opportunities for lowering PhenoAge:

Biomarkers never change in isolation; Correlation matrix.

« Lowering RDW from 14.1 2 12.5 % would decrease PhenoAge by 5.8 years.

« Lowering WBC from 9.8 2 5 x10"9/L would decrease PhenoAge by 2.9 years.

« Lowering Glucose from 5.7 2 4.72 mmol/L would decrease PhenoAge by 2.1 years.

TO GET « Lowering ALP from 2.24 = 0.75 pkat/L would decrease PhenoAge by 1.9 years.
SOME « Lowering Creatinine from 109 2 95 umol/L would decrease PhenoAge by 1.5 years.
EXERCISE Addressing all of the above would reduce PhenoAge by a total of 14.2 years.
https://www.longevity-tools.com/levine-pheno-age e

©Clipart Library



Vyuziti PhenoAge: hemicolectomia dx.

predikce rizika

Phef-noAg;‘e ‘ v PhenoAge | PhenoAge .
indikace preha bilitace 51.2yco: NN 63.4,... D) = 99
ucinek prehabilitace B o | |8 o sl
/7 . VV V4 Mortality Score Mortality Score e e ? 5':“_"'
zatez vykonem e o AN 22.5..
4.5 13.2
E DNnm.l.m
Est DvNAl?n‘I.\“g‘e Est WAm Age : EE_"I:I.
50.5 years 62-1 yoars DN‘Ar.ﬁ Ma-rlnll!-y-_'-'-mm

DNAm Mortality Score DNAmM Mortality Score 22.5

4.5 % 13.2 o ﬂﬁ‘ Coinry Thilk IR 00 Shang O $1008 W0 resuns

53 |ot ) 63 let 63 let
2013 4.7.2022 31.7.2022

predoper. mmmp propusteni 5. POD




Ad 3. Prehabilitace

// 1. Jak pacienty vybrat ?
- VCasné a zevrubné predoperacni vysetreni
—  PhenoAge

2. Kdo ji bude ridit?

Anesteziolog?
@ Stacime néco vylepsit?

Priprava na operaci x potrebna doba

4. Budou pacienti moci, mit silu a budou ji chtit?
Jak kdo

5. Bude prehabilitace fungovat? Zlepsi vysledky?
Mozna

6. Vyplati se?
Kdo vi

28



Hospitalizace

* 80-90 % doby v nemocnici na luzku
e 750 kroku denné

e 1 tyden na luzku: KV zdatnost horsi o 10 let
* 5 dnu na lUzku: pokles sily kvadricepsu o 5 let
* priciny:

e zanet

* katabolismus

* nepouzivani (disuse)

e anabolicka rezistence aj.



’ . ssit MET 0 0,5, tj.
Cil prehabilitace? *7;, o o e/

Armand Duplantis
svetovy rekordman, mistr svéta a Evropy, olympijsky vitéz



Prehabilitacni cviceni pred nepouzivanim

(prehabilitative exercise before disuse)

31



STUDY DESIGN

)

Healthy older men
(n=10, aged 72 yrs)

| bout of unilateral leg
resistance exercise

NS
e o

5 days of bed-rest

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

synthesis during bed-rest in older men
J Physiol. 2023 Oct 19. doi: 10.1113/JP285130.

Benoit Smeuninx'-2

Marie Korzepa‘, Archie E. Belfield', Andrew Philpﬁ, Matthew S. Brook”:®

Daniel Wilkinson”®

, Kenneth Smith”®

e stanoveni maxima:

* 12 opakovani s 10 kg a pak vice
e 1 cviceni silnéjsi DK vecer pred 5 dny KNL
e 2 zahrivaci sety do 50 % max. opakovani
* 6 setl do 75 % maxima opakovani,
mezi 2 minuty odpocCinku
* vnimané usili 8-9 na Borgove stupnici
* mensi pokles prarezu kvadricepsu na DK,

ktera cvicila

, Philip J. Atherton”?

and Leigh Breen

, Yasir S. Elhassan™*, Elizabeth Sapey”, Alison B. Rushton', Paul T. Morgan',

, Nima Gharahdaghi”®,
1,9,10

Borgova ikala podle Cechovské a Dobrého (2008)

e prevence atrofie svalu pri kratkém (< 5 dna) klidu na lazku

Skala Popis stupnu % SFmax
1 |velmi mald namaha 60 - 70%
2 |mald ndmaha 70-72,5%
3 |mirnd ndmaha 725-75%
4  |vétsi, stale zvladnutelna namaha  |75- 80%
5 |velkd ndmaha 80-85%
6  |vysoka ndmaha 85-90%
7 |velmivysoka nédmaha 90-94%
8  |extremné velka namaha 94 -97,5%
9 |téméf maximalni ndmaha 97,5 - 100%
10 |vycerpani 100%

32




m National Library of Medicine

National Center for Biotechnology Information

Pu bmed ® single bouts of exercise and surgery and not animal 26.3.2025 > m

Advanced Create alert Create RSS User Guide
Handgrip exercise in patients scheduled for cardiac surgery to attenuate daily 4 x 5-min handgrip exercise (30% max.
troponin release: a feasibility study. voluntary contraction) for 2-7 days [
Hartman YAW, Konijnenberg LSF, Dinnissen DJM, Rodwell L, Li WWL, Nijveldt R, van Royen N, Thijssen before ca rdiac surgery
DHJ.

Postop. cTnT release lower.
Am J Physiol Heart Circ Physiol. 2023 Nov 1;325(5):H1144-H1150. doi: 10.1152/ajpheart.00428.2023. P

Meta-analysis of high-intensity interval training effects c:-n[cognitive functic:-n]n HIIT can be an effective intervention for

older adults and cognitively impaired patients. improving cognitive behavior in older adults
Zhang W, Zeng S, Nie Y, Xu K, Zhang Q, Qiu Y, Li Y. and cognitively impaired patients.
Front Physiol. 2025 Mar 6;16:1543217. doi: 10.3389/fphys.2025.1543217. eCollection 2025.

4 cykly HIIT,
Effects of acute exercise training on[tu mor Dutcomeslm men with localized cyklus: 1 min. 100 % + 3 min. zotaveni na 30 %
prostate cancer: A randomized controfedTrar nadorova hypoxie + infiltrace NK bufikami
Djurhuus S5, Schauer T, Simonsen C, Toft BG, Jensen ARD, Erler JT, Reder MA, Hojman P, Brasso K,
Christensen JF. kynureninova draha — NAD

Physiol Rep. 2022 Oct;10(19):e15408. doi: 10.14814/phy2.15408. Metabolites. 2020 Dec 23’]_]_(]_)4 33




,Vsichni se nachazime

v predoperacnim
obdobi!“

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