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Prehabilitace neni rehabilitace s preklepem...!

Je to faze, kdy se pacienta snazime pripravit na
vykon driv, nez absolvuje naro¢nou operaci.

Vice nez polovina pacientu, ktefri travi cas lécbou na JIP,
po propusteni z JIP zaziva syndrom postintenzivni péece
(PICS). Mezi priznaky patfi pretrvavajici
neuromuskularni slabost, intolerance na fyzickou
zatez a kognitivni dysfunkce. Pacienti vSak obvykle
dostavaji jen omezenou fyzioterapii a peci, ktera jim po
propusténi z JIP pomuze znovu ziskat kvalitni zivot.

2021 grant Society of Critical Care Medicine Discovery Grant + National Institutes of Health (NIH) ve vySi 4,2 milionu dolaru

Dr. Wischmeyer zahajuje fyzioterapii na JIP jen Vzdaleneé monitorovany, mobilni zdravotni podporou podporovany vysoce intenzivni
nekolik hodin po prvni 13hodinove operaci. intervalovy trénink po kritickém onemocnéni COVID-19 (REMM-HIIT-COVID-19)




. Prehabilitation for solid organ transplant candidates

TLJ3.0

TRANSPLANTATION
LEARNING JOURNEY

» Overview of recommendations based on the literature to discuss during the TLJ 3.0 meeting
in Prague, November 13th-15th 2022.
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Randomizace mezi tréninkem a “dosavadnim pristupem” jiz neni eticky
ospraveditelna, protoze ruzné studie prokazali vyhody zlepsSeni fyzického stavu

kapacita, fyzickeé aktivity a stavu kosternich svalu a samotné operace.
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European Society of Organ
Transplantation (ESOT) Consensus
Statement on Prehabilitation for Solid
Organ Transplantation Candidates




...ale byla ,,motivovana“!

Proc¢ délat prehabilitaci pred transplantaci jater?

Hlavni argument: fyzicka rezerva pacienta rozhoduje o vysledku a ¢ast rizika je modifikovatelna uz béhem ¢ekani na transplantaci.

Dlvod pro prehabilitaci pred Tx jater:

Statistika / data

Interpretace

Zdroj

Frailty zvysSuje riziko umrti nebo
vyrazeni z waiting listu

Frail kandidati méli temér 2x vysSi riziko umrti
nebo delistingu. 1leta waitlist mortalita: 25,2 % vs
11,4 % u non-frail.

Frailty zachyti riziko, které MELD piné nevystihuje!

https://
gemelligenerator.it/wp-
content/uploads-
shared/2022/04/4.-
LAI_J_Frailty_Liver_Tran
splant_Candidates_AN
N_SURG_2020.pdf

Nizka funkéni kapacita predikuje
mortalitu

U 6MWT bylo kazdych +100 m spojeno s lepSim
prezitim. Vzdalenost <250 m znamenala vyssSi
riziko umrti na waiting listu.

Jednoduchy test chuze ma silnou prognostickou hodnotu.

https://
mayoclinic.elsevierpure.
com/en/publications/
six-minute-walk-
distance-predicts-
mortality-in-liver-
transplant-c

Sarkopenie je ¢asta a rizikova

Prevalence u kandidatu LT pfiblizné 22-70 %.
Nizka svalova hmota zvySovala riziko mortality po
LT, pooled HR 1,84.

Svalova hmota je rezerva pro preziti transplantace.

https://
www.sciencedirect.com

/science/article/pii/
S1600613522009534

Prehabilitace je modifikovatelny
zasah

12tydenni domaci program: ISWT +210 m, denni
kroky +2700/den, SPPB +2,5 bodu.

Cekaci dobu Ize vyuzit aktivné, ne jen pasivné éekat na organ.

https://
pubmed.ncbi.nlm.nih.g
ov/30859755/
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Nutritional Support in the ICU (BMJ 2025; 388)



Frailty/sarcopenia interventions across the liver transplant continuum

Wait-list period

J(

Immediate peri-operative period

J(

)
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Longer term post-operative period

Dietitian involvement, patient and care partner education
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Energy Immediate pre-operative (ERAS) - Weight gain (primarily fat mass) is
= Caloric needs: indirect calorimetry * In patients without risk factors for common
[ Nutrition j (first-l?ne), predictive or weight-based delayed gastric emptyi.ng, consider: . Support energy and protein with a goal of
equations « Carbohydrate loading at. least 2 optimizing body composition. Lower gain
Protein hours before anaesthesia _ in fat mass and increase muscle mass
- 1.2-1.5 g/kg/d (non-critically ill) * A shorter pre-operative fasting period and function (to avoid post transplant
« 1.2-2 g/kg/d (critically ill) Immediate post-operative (ERAS) sarcopenic obesity and metabolic
Timing * The timing, route and progression of syndrome)
. Eat every 4 hours, late-evening snack, feeds are individualized based on % F.
early protein-rich breakfast nutrition risk, the surgical intervention,
& ) intensity of ICU support and local
practice patterns
 Early feeding within 12-24 hours if no
contraindications
« Parenteral route if enteral route
contraindicated
‘ \ 4
V- .
e Combined endurance and resistance training * Involve a certified exercise professional
[ Exercise J » Start low and go slow * Patient and care partner education
. /
O
& D o) X
L Iy 0 "
Whole- Optimize Treat Reduce '\:;2(')?5/9 Clarify goals of Optirr:iezgisglerall in\li?lsgLrlrzzgteof
person care cognition depression polypharmacy substances care health/symptoms social supports




Frailty Assessment

Severe Frailty Moderate Frailty Mild/Absent Frailty

Prehabilitation program Home-based exercise
Inpatient rehabilitation Home-health rehabilitation
(2-4 weeks) (4-12 weeks)

I Waitlist management
I as usual

Close monitoring
while on waitlist

Reassess severity Reassess severity
(every 2-4 weeks) (every 12 weeks)

Proceed with liver transplant Proceed with liver transplant Proceed with liver transplant
if reversible frailty if no deterioration as usual




Malnutrition, Frailty, and Sarcopenia in
Patients With Cirrhosis: 2021 Practice

Guidance by the American Association for

the Study of Liver Diseases

Jennifer C. Lai ,* Puneeta Tandon,”* William Bernal, Elliot B. Tapper 4 Udeme Ekong ,5 Srinivasan Dasarathy,'S
and Elizabeth J. Carey7

Prevent the occurence

Patient with Primar Seconda Tertiar .
cirrhosis t'y b Y t'y of undesirable health
prevention preventon preventon outcomes
- Prevent development - Early diagnosis - Rehabilitate
Aim - Delay onset - Prompt initiation of treatment - Reverse
- Slow progression
- Malnutrition screening - Evaluate for etiologic risk factors - Reassess for progression of
- Assessment of muscle dysfunction - Explore dietary preferences and malnutrition, frailty, and/or sarcopenia
Assessment barriers to exercise despite primary and secondary
prevent efforts
( Diagnostic toolbox )
- Educate patients and caregivers - Apply management toolbox - Refer to a registered dietician, certified
- Encourage positive health behaviprs | - Co-management with a registered/ | \exercise physiologist/physical therapist,
- Empower patients with specific dietician and certified exercise nd/or health behavior specialist for
Action skills physiologist/physical therapist, o-management
if available - Consider center-based rehabilitation,
intensive nutritional supplementation

FIG. 2. The three levels of disease prevention and health promotion as applied to management of malnutrition, frailty, and sarcopenia in
patients with cirrhosis.



Diagnostic Toolbox

Select tools based on the clinical scenario

O
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Clinician questions
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Physical exam findings

Objective measure

-

"

Screen for Malnutrition
&
Assess for frailty
and/or sarcopenia

~

/

Karnofsky Performance Scale
Clinical Frailty Scale
Activities of Daily Living

Pediatric populations
 Royal Free Hospital-Nutrition Prioritizing Tool
 Lansky play performance scale
* Fried-exhaustion, shrinkage, Pediatric Quality
of Life Inventory

Muscle wasting — wasting at the temples,
clavicle, shoulder, scapula/ribs, quadriceps,
interosseous muscle between the thumb and
forefinger

Use of a walking aid

Inability to stand up from the chair indepen
or getting off the exam table independently,
slowness

dently|

CT scan L3 skeletal muscle index
Liver frailty index

Handgrip strength

6 minute walk test

4 meter gait speed

Triceps skin-fold thickness (pediatrigs)

/

A

|dentify factors

contributing to malnutrition,

frailty, and sarcopenia

>

4

Hunger Vital Sign (abnormal if either or both are true)
e Within the past 12 months, we worried whether
our food would run out before we got money

to buy more.

* Within the past 12 months, the food we bought
just didn’t last and we didn’t have money
to get more.

Physical inactivity
* In the past week, on how many days have you
done a total of 30 min or more of physical
activity, which was enough to raise your
breathing rate?

Ascites

Hepatic encephalopathy
Poor dentition
Dysgeusia

MELD-Na
Child Pugh score

Testosterone level (men)

Data from patient’s fithess tracker
(e.g., daily steps, average heart rate)




Liver specific

Management Toolbox

Physical activity

Intake/Uptake

Other systems

« Management of disease etiology
« Management of ascites

« Management of hepatic encephalopath

Personalized activity prescription (guided by FITT):
* Frequency — Aerobic (4-7 d/week);
Resistance (2-3 d/week)

* Intensity — Use the talk test (be short of breath but
can still speak a full sentence); 3 sets of 10-15
repetitions at a time

e Time — Start slow and build up
- Aerobic: 150 min per week
- Resistance: = 1 days per week

» Type — aerobic, resistance, flexibility

and balance

a certified exercise physiologist or

Calorie intake of at least 35 kcal/kg (non-obese)
Protein intake of 1.2 to 1.5 g/kg body weight/d
Micronutrient repletion

Frequent, small meals and minimize
fasting (e.g. late evening snack)

Address barriers to intake (e.g. liberalize
sodium restrictions as needed)

Consult a registered dietitian

 Testosterone replacement (men)

Refer to health behavior specialist

Diabetes control

§ ~= "% AMERICAN COLLEGE
: /gy 3 of SPORTS MEDICINE,




pD: TQ15000313

Tvorba telemedicinské aplikace Kk rizeni nutricni

rogram

M . . = \ - podpory a fyzické aktivity v ramci prehabilitace pired
M O J e KO N d ICe YA planovanou transplantaci solidnich organu

; N Poskytovatel o, y
- . : i : . R Technologicka agentura CR
Posileni fyzické i psychické ) i podpory: gicka ag

1/ [ ’ !
kondice 0O *od trans O lantaci ‘ TQ - Program na podporu aplikovaného vyzkumu a inovaci SIGMA
7. verejna soutéz programu SIGMA - DC2: zac¢inajici vyzkumnici

Stupen divérnosti | C - PFredmét reSeni projektu podléha obchodnimu tajemstvi (§ 504
udaji: |zakona ¢.89/2012 Sb., obcansky zakonik), ale nazev projektu, cile
projektu a u ukonc¢eného nebo zastaveného projektu zhodnoceni
vysledku reseni projektu dodané do CEP, jsou upraveny tak, aby byly
zverejnitelné.

Hlavni prijemce: |Institut klinické a experimentalni mediciny
MUDr. Bc. Ludék Horvith

S (mirnym) nedostatkem svalové hmoty
S preferenci nealkoholické cirhozy
Technicky schopnéjsi (mladsi)
Zajem o ucast




Popis metod a jednotek méreni

Anamnéza a fyzikalni vySetreni

Antropometrie: hmotnost (kg), vyska (cm), BMI (kg/

m?)
Bioimpedancéni méreni: svalova hmota a tukova
hmota (kg, %)

DEXA - méreni télesného slozeni (kg, %)
Denzitometrie proximalniho femuru (g/cm?
Hand grip test (kg)
6MWT - 6minutovy test chuze (metry)
SPPB (body)

Spirometrie — FEV, (I/s)

Neprima kalorimetrie (kcal/24 h)

Spiroergometrie a odbér myokint (VO,max ml/kg/
min, myokiny ng/ml)
Sonografie svall (mm)

Laboratorni odbéry (krev, mocg, stolice)

Dotazniky kvality zivota (SF-36, WHOQOL -BREF)

Konzultace s nutricnim terapeutem a

fyzioterapeutem

Perioperacni riziko (ASA klasifikace)

Hospitalizace

6 tydnu od

12 tydnu od

3 mésice po

Vysetieni / Casovy bod - - :
(Bod 0) zahajeni zahajeni transplantaci
Anamnéza a fyzikalni vySetreni Ano Ano Ano Ano
Antropometrie (hmotnost [kg], vysSka
Ano Ano Ano Ano
[cm], BMI)
Bioimpedancie (svalova a tukova hmota
Ano Ano Ano Ano
[kg, %])
DEXA - méreni télesného slozeni [kg, %] Ano Ano Ano Ano
Denzitometrie proximalniho femuru [g/
Ano Ano Ano Ano
cm?]
Hand grip test (sila stisku) [kg] Ano Ano Ano Ano
6MWT - 6 minutovy test chuize [metry] Ano Ano Ano Ano
SPPB (fyzicka vykonnost) [body] Ano Ano Ano Ano
Spirometrie (FEV,) [I/s] Ano Ano Ano Ano
Nepfrima kalorimetrie (klidovy
o Ano Ano Ano Ano
energeticky vydej) [kcal/24h]
Spiroergometrie + odbér myokint
Ano Ano Ano Ano
[VO.max ml/kg/min, myokiny ng/ml]
Sonografické vysetreni svalu (tloustka)
Ano Ano Ano Ano
[mm]
Laboratorni odbéry (krev, mog¢, stolice) Ano Ano Ano Ano
Dotazniky kvality zivota (SF-36,
Ano Ano Ano Ano
WHOQOL-BREF)
Konzultace nutri¢niho terapeuta a
Ano Ano Ano Ano
fyzioterapeuta
Perioperachni riziko (ASA klasifikace) Ano Ne Ne Ne
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D Height | Age Gender
Jane Doe 156.9cm |51 Female

Test Date / Time
2021.03.31.15:44

Body Composition Analysis

27 ¢ A
TotalBodyWater(L) , <70, 27.4 34.9
71 (33.8 ~ 41.4) 37.1 -
Protein B8l .o (35.8 ~43.8) 59.1
(7.0 ~ 8.6) (43.9 - 59.5)
X i 2.64
Minerals (g) (2.44 ~ 2.98)
‘o 22.0
Body FatMass (ke)  22.0
Muscle-Fat Analysis
- 55 70 E-'b 100 H'b 130 145 160 175 180 205
Weight (KE2) e o m—— — 50 |
70 80 E":‘ 100 'HID 120 130 140 150 160 170 "
:Q’Ml,“ (K2) o oy o 1 9 5
40 80 B0 100 160 220 280 340 400 460 520 °
Body FatMass (KE) oy s s s s s 22 ()

Obesity Analysis
R — |_Normal |

’ 10.0 150 18.5 220 250 300 350 0.0 450 50.0 550
-BM'(, e K)o e e s e 04 ()

1 T
PBF (U/o) 80 30 180 230 280 330 330 ‘;U 0 480 530 580
Percent Hody Fat  — — — — ——

S(‘gmen tal Ll‘a n \ n al_\'SiS Based on ideal weight ssmwss Based on current weight s s

55 70 £S5 100 115 130 145 160 175
Right Arm (k&) 2,00 0.378
(%) 101.2
55 70 85 100 115 130 145 180 175
Left Arm ‘(“b: l)l_{.‘;l 0.378
o 70 80 20 100 10 120 30 140 &
Trunk (kg) 17.7 0.398
(%) 99.0
70 80 80 100 10 120 130 140 150
Right Leg "2 mmm——— 524 0.403
(76)  —— N4 D
ke 70 80 99 100 110 120 130 140 150
LeftLeg M) s e—— ] 5 0.404

(D5) o — 327

ECW Ratio Analysis
[ — |_Normal |

2 0320 0.340 0 f;")ﬂ 0.380 0 ,?'Qﬂ 0400 0410 0420 0430 0440 0450
ECW Ratio I — — — —— () 0§

Body Composition History
Weight  (kg) 033639 624 618 623 60.9 60.5 1

20.1 200 . :
SMM (o | *———_19.7 19.7 198 197 198 95
413 4 " R
PBF o | —3297 392 390 394 386 377 377
Percent Hody Fat -~ .--
0.399 (.398 = 0.398 1 20q
ECW Ratio 0396 0.396 9397 0396 —+— 0398

20,0721 20.0827 200920 20.11.25 20,1221 21.02.19 21.0320 21.033]

!RCCC“( TTotal 15-11 14:58 15:02 15:23 15:00 14:52 15:12 15:44

InBody

www.inbody.com

InBody Score

67 100 poins

« Total score that reflects the evaluation of body
composition. A muscular person may score over
100 points

Visceral Fat Area

VFA(em:)

200 |

150 116.8
_+_

100 1

20 40 60 80 Age
Weight Control

Target Weight 51.7 ke

Weight Control 7.4 k;

Fat Control - 10.1 k;

Muscle Control +2.7 }\:

Research Parameters

Intracellular Water 165 L (163~199)
Extracellular Waler 109 L (10.0~12.2)
Basal MetabolicRate 1171 keal (1255~1451)
Waist-Hip Ratio 0.94 (0.75~0.85)

Body Cell Mass 23.6 kg (23.4-28.6)
SMI 5.8 kg/m?

Whole Body Phase Angle

()50 4.0°

Segmental Body Phase Angle

RA LA TR RL L

L
OC) Sup| 1.7 47 17 16 45
SOwiz| 4.1 57 40 38 43
250mz| 3.8 56 29 29 29
Impedance Proximal
. 1 $ 1
sl —\ : <
. ]
30 .
250 i
500
g
1000)
2000] _‘
3000) ’
kHz |

Zoy RA LA TR RL LL TR
[Clamp Type, Lying Posture|
[000/000/000]

Copynght. (21690~ by InBody Co.. Lid. Al rights reserved. BR-Englah-C7-B- 140208




18-25y.0 35-50y.0 40-50y.0
High Muscle Mass, Low IMAT Normal Muscle Mass, Low IMAT Low Muscle Mass, Low IMAT
High Muscle-Quality-BMI 22 Normal Muscle-Quality-BMI 29 Low Muscle-Quality-BMI 17

CT
Scan

Muscle-
Sound®
Ultrasound




| Maximal inspiratory position I ~ Maximal expiratory position

Cario-Respiratory-Fitness (CRF) - 2.0
SPlENdO )=
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Tuto studii bych interpretoval jako pozitivni pilotni dukaz proveditelnosti, nikoliv jako definitivni dUkaz, Ze
prehabilitace zlepSuje vysledky po darcovské hepatektomii. Klinicky naznaduje, ze prehabilitace u zZivych darcu
jater je slibna, bezpecna a pacienty dobre prijimana, ale pred rutinnim zavedenim jako standard péce je
potreba vétsi multicentricka RCT s jasné definovanym primarnim klinickym vysledkem a lepsi kontrolou
ztrat ve sledovani.




PREREHABILITACNI PRG IKEM PRO PACIENTY INDIKOVANE K TRANSPLANTACI SOLIDNICH ORGANU

vypracovala Mgr. Pavla Lhotova, FTN

Psychologické péce v ramci programu piipravy pacientd indikovanych k transplantaci a jejich ndsledného provézeni obdobim

pre-, peri- a bezprostfedn€ posttransplantacnim je zamérena na

1. Screening kognitivniho vykonu s cilem zhodnotit schopnost porozumét indikaci vykonu a pribéhu vSech fazi
transplanta¢niho procesu, porozumeét a realizovat doporuceni zdravotniho tymu, na uZivatelské tirovni zvladnout

préci s elektronickymi zafizenimi vyuZivanymi v projektu;
Zhodnoceni motivace a adherence k 1é¢bé, zjiSt€ni moZnych rizik a ndvrh a realizace postuptl tyto zmirfiujicf;

Zhodnoceni aktualniho psychického stavu s diirazem na osobnostni a temperamentové charakteristiky, které mohou

pozitivné i negativné ovlivnit pribéh transplantace (tizkostnost, depresivita, vytrvalost); priibéZzna psychologicka

podpora, ev. krizova intervence v piripadé€ akutni dekompenzace psychického stavu;

Zmapovani systému rodinné i Sirsi socidlni a zdravotni podpory, piiprava na transplantaci a zejména bezprostiedni

posttransplatacni obdobi.

Psychologické péce je realizovédna v ramci multioborové péce (1€kar, fyzioterapeut, nutrini specialista, psycholog, koordinator

programu). Doporuceni k dalsi 1€€b€ jsou konzultovana v tymu a potvrzena oSetrujicim l€karem.

struktura a ¢asovy harmonogram péce:
T1, vstup do programu: klinické vySetfeni, anamnéza, MoCA, BAI, GAD7; motivace a doporu€eni
T1 + 1 mésic: klinické vySetieni, BAI, GAD 7; psychologickéd podpora

T1 + 2 mésice atd. az do LTx: klinické vySetfeni, BAI, GAD7; psychologicka podpora

LTx, IKEM: klinické zhodnoceni psychického stavu, psychologicka podpora
LTx + 1 mésic: klinické vySetieni, BAI, GAD7; psychologicka podpora
LTx + 3 mésice: klinické vySetfeni, anamnéza, MoCA, BAI, GAD7; ocenéni a doporuceni

shutterstock.com - 2080096288

a ev. predéni pacienta do ambulantni psychologické péce v misté bydlisté



...dekuji za pozornost
petr.piza@ikem.cz
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