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Prehabilitace není rehabilitace s překlepem…!


Je to fáze, kdy se pacienta snažíme připravit na 
výkon dřív, než absolvuje náročnou operaci.

Dr. Wischmeyer zahajuje fyzioterapii na JIP jen 
několik hodin po první 13hodinové operaci.

Více než polovina pacientů, kteří tráví čas léčbou na JIP, 
po propuštění z JIP zažívá syndrom postintenzivní péče 

(PICS). Mezi příznaky patří přetrvávající 
neuromuskulární slabost, intolerance na fyzickou 
zátěž a kognitivní dysfunkce. Pacienti však obvykle 

dostávají jen omezenou fyzioterapii a péči, která jim po 
propuštění z JIP pomůže znovu získat kvalitní život.

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

Vzdáleně monitorovaný, mobilní zdravotní podporou podporovaný vysoce intenzivní 
intervalový trénink po kritickém onemocnění COVID-19 (REMM-HIIT-COVID-19)



Randomizace mezi tréninkem a “dosavadním přístupem” již není eticky 
ospraveditelná, protože různé studie prokázali výhody zlepšení fyzického stavu 

kapacita, fyzické aktivity a stavu kosterních svalů a samotné operace.
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Prehabilitation for solid organ transplant candidates 

 
Overview of recommendations based on the literature to discuss during the TLJ 3.0 meeting 
in Prague, November 13th-15th 2022. 
 

Background 
For solid organ transplant candidates (SOTCs) it is important to be in an optimal condition, 
both physically and psychologically, to be able to endure the stress of transplant surgery and 
to enhance recovery after the transplant. However, the overall fitness of transplant candidates 
is often compromised due to end-stage organ failure, comorbidities, and, in case of chronic 
kidney disease, adverse effects of dialysis. The overall condition of SOTCs is often 
characterized by low physical activity, malnutrition, and fatigue, which in turn may cause 
psychological problems. Consequently, SOTCs may be considered as a frail patient 
population. The waiting-list period before a solid organ transplant provides a window of 
opportunity to enhance the overall condition of SOTCs by prehabilitation. 
Prehabilitation refers to the process of optimizing the overall condition of a patient before an 
operation in order to enhance their ability to withstand the stress of the surgery and accelerate 
recovery after surgery.[1] Prehabilitation focuses on achieving lifestyle changes in order to 
reduce risks of complications related to surgery and should at least comprise physical training, 
dietary management, and psychological interventions.[1]  
Prehabilitation has shown promising results in other patient populations [2-4] and may also be 
beneficial for SOTCs.[5, 6] By offering prehabilitation prior to transplantation, patients may be 
more likely to adopt a sustainable, healthy lifestyle. Therefore, prehabilitation may not only 
improve the health and quality of life of SOTCs before and after the transplant, but may 
improve clinical outcomes, e.g. a lower complication rate, a shorter length of hospital stay and 
improved survival rates.  
Studies investigating prehabilitation in transplant populations are scarce. So far, a few studies 
have shown that prehabilitation during the waiting-list period is feasible.[5, 6] Consequently, 
recommendations which exercise, nutritional of psychological interventions are effective and 
suitable for prehabilitation in SOTCs are lacking nor a guideline for prehabilitation in SOTCs 
has not been established. 
  

Prehabilitace označuje proces optimalizace celkového stavu pacienta 
před operací s cílem zvýšit jeho schopnost odolávat zátěži operace a 

urychlit rekonvalescenci po operaci. Rehabilitace se zaměřuje na 
dosažení změn životního stylu, aby se snížilo riziko komplikací 

souvisejících s chirurgickým zákrokem, a měla by zahrnovat alespoň 
fyzický trénink, dietní režim a psychologické intervence. 


Cíl: udržitelný zdravý životní styl, zlepšit zdraví a kvalitu života, zlepšit 
klinické výsledky, např. nižší míra komplikací, kratší doba hospitalizace a 

lepší míra přežití.
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Organ Transplantation Candidates
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There is increasingly growing evidence and awareness that prehabilitation in waitlisted
solid organ transplant candidates may benefit clinical transplant outcomes and improve
the patient’s overall health and quality of life. Lifestyle changes, consisting of physical
training, dietary management, and psychosocial interventions, aim to optimize the
patient’s physical and mental health before undergoing surgery, so as to enhance their
ability to overcome procedure-associated stress, reduce complications, and accelerate
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…ale byla „motivovaná“ !
Proč dělat prehabilitaci před transplantací jater?

Hlavní argument: fyzická rezerva pacienta rozhoduje o výsledku a část rizika je modifikovatelná už během čekání na transplantaci.

Důvod pro prehabilitaci před Tx jater: Statistika / data Interpretace Zdroj

Frailty zvyšuje riziko úmrtí nebo 
vyřazení z waiting listu

Frail kandidáti měli téměř 2× vyšší riziko úmrtí 
nebo delistingu. 1letá waitlist mortalita: 25,2 % vs 

11,4 % u non-frail.
Frailty zachytí riziko, které MELD plně nevystihuje!

https://
gemelligenerator.it/wp-

content/uploads-
shared/2022/04/4.-

LAI_J_Frailty_Liver_Tran
splant_Candidates_AN

N_SURG_2020.pdf

Nízká funkční kapacita predikuje 
mortalitu

U 6MWT bylo každých +100 m spojeno s lepším 
přežitím. Vzdálenost <250 m znamenala vyšší 

riziko úmrtí na waiting listu.
Jednoduchý test chůze má silnou prognostickou hodnotu.

https://
mayoclinic.elsevierpure.

com/en/publications/
six-minute-walk-

distance-predicts-
mortality-in-liver-

transplant-c

Sarkopenie je častá a riziková
Prevalence u kandidátů LT přibližně 22–70 %. 

Nízká svalová hmota zvyšovala riziko mortality po 
LT, pooled HR 1,84.

Svalová hmota je rezerva pro přežití transplantace.
https://

www.sciencedirect.com
/science/article/pii/

S1600613522009534

Prehabilitace je modifikovatelný 
zásah

12týdenní domácí program: ISWT +210 m, denní 
kroky +2700/den, SPPB +2,5 bodu. Čekací dobu lze využít aktivně, ne jen pasivně čekat na orgán.

https://
pubmed.ncbi.nlm.nih.g

ov/30859755/



Nutritional Support in the ICU (BMJ 2025; 388)
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waitlist, as there are no data to support a single frailty cutoff at 
which a patient should not undergo liver transplantation. Instead, 
we advocate that a standardized tool for frailty be considered as one 
of many objective components that are routinely incorporated into 
a clinician's assessment of a patient's global health status that ulti-
mately determines his or her transplant candidacy (Figure 2).8

Incorporating frailty into transplant decision‐making can offer 
the liver transplant community more than simply prognostication. 
What makes frailty such a unique risk factor for patients with cir-
rhosis is that, unlike more “traditional” transplant risk factors such 
as age, sex, or Model for End‐Stage Liver Disease score, individual 
components of frailty (eg, physical function, sarcopenia, and mal-
nutrition) are potentially modifiable with exercise and nutritional 
interventions.25,26

Recently, the concept of “prehabilitation” has gained signifi-
cant momentum in transplant and nontransplant surgical fields.27 
Prehabilitation refers to multidisciplinary “training” to enhance 
physical strength and nutritional status—with the theoretical benefit 
of improving physiologic reserve prior to surgery. Although data on 
the impact of prehabilitation in liver transplantation are limited to a 
small cohort at a single center,27 there is emerging evidence in stud-
ies of patients undergoing major abdominal surgeries that prehabil-
itation programs improve outcomes and reduce costs. Examples of 
specific interventions have included comprehensive physical activ-
ity programs, supervised and home‐based exercises, educational/
behavioral modification, and/or nutrition counseling.

Based on these data, we have developed a simple algorithm that 
leverages the potential “modifiability” of frailty through prehabilita-
tion (Figure 3). Specifically, this algorithm uses a standardized frailty 
metric to guide recommendations regarding the intensity of preha-
bilitation for liver transplant candidates. While our working group 
agreed that all liver transplant candidates should be provided exer-
cise and nutritional recommendations, in light of limited availability 

of outpatient physical therapy and dietician resources—not to men-
tion limited reimbursement—our algorithm allows for intensification 
of resources in those patients who are most vulnerable (ie, frail). 
The specific goals of this algorithm were to: (a) increase physiologic 
reserve pretransplant so that patients may better withstand acute 
decompensating events, (b) improve clinical outcomes after liver 
transplantation, and (c) more efficiently and effectively allocate 
healthcare resources in liver transplantation.

Our algorithm involves the following steps:

• Step 1: Stratify risk by frailty status. All liver transplant candidates 
should undergo risk stratification using a standardized frailty as-
sessment tool. Our proposed frailty stratification system, based on 
expert opinion, for a select number of tools, is presented in Table 4.

• Step 2: Recommend a prehabilitation program based on risk stra-
tum. The intensity of frailty intervention should be tailored to the 
degree of frailty. Patients with severe frailty may benefit from 
intensive prehabilitation, with consideration of referral to an in-
patient rehabilitation center. We recommend that patients with 
a moderate degree of frailty engage in a home‐based exercise 
program developed by a certified exercise professional that tar-
gets the patient's greatest functional impairment(s) (eg, balance, 
chair stands) but also incorporates aerobic training and simulates 
ADLs (to improve quality of life). Patients with mild or no frailty 
should follow recommendations developed for the general pop-
ulation (ie moderate‐intensity exercise ≥ 150 minutes per week), 
with gradual build up physical endurance and strength. Physical 
activity trackers (eg, accelerometers) may be considered to assess 
adherence.

• Step 3: Reassess and re-stratify. Reversal of frailty among liver 
transplant candidates is feasible but has not been systemat-
ically studied. Lack of progression, however, is a clinically rele-
vant achievement that should incentivize liver transplantation, 

F I G U R E  3   Algorithm to tailor 
prehabilitation recommendations based 
on frailty assessment [Color figure can be 
viewed at wileyonlinelibrary.com]

50% pacientů
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Malnutrition, Frailty, and Sarcopenia in 
Patients With Cirrhosis: 2021 Practice 
Guidance by the American Association for 
the Study of Liver Diseases
Jennifer C. Lai ,1* Puneeta Tandon,2* William Bernal,3 Elliot B. Tapper ,4 Udeme Ekong ,5 Srinivasan Dasarathy,6   
and Elizabeth J. Carey7

Purpose and Scope of This 
Practice Guidance

This is the first American Association for the Study 
of Liver Diseases (AASLD) practice guidance on the 
management of malnutrition, frailty, and sarcopenia in 
patients with cirrhosis. This guidance represents the 
consensus of a panel of experts after a thorough review 
and vigorous debate of the literature published to date, 
incorporating clinical experience and common sense to 
fill in the gaps when appropriate. Our goal was to offer 
clinicians pragmatic recommendations that could be 
implemented immediately in clinical practice to target 
malnutrition, frailty, and sarcopenia in this population.

This AASLD guidance document differs from 
AASLD guidelines, which are supported by sys-
tematic reviews of the literature, formal rating of the 
quality of the evidence and strength of the recommen-
dations, and, if appropriate, meta- analysis of results 
using the Grading of Recommendations Assessment 
Development and Evaluation system. In contrast, this 

guidance was developed by consensus of an expert panel 
and provides guidance statements based on formal 
review and analysis of the literature on the topics, with 
oversight provided by the AASLD Practice Guidelines 
Committee at all stages of guidance development. The 
AASLD Practice Guidelines Committee chose to per-
form a guidance on this topic because a sufficient num-
ber of randomized controlled trials (RCTs) were not 
available to support the development of a guideline.

Definitions of Malnutrition, 
Frailty, and Sarcopenia 
and Their Relationship in 
Patients With Cirrhosis

Cirrhosis is a major predisposing condition for the 
development of malnutrition, frailty, and sarcopenia. 
Multiple, yet complementary, definitions of these con-
ditions exist in the published domain outside of the 

Abbreviations: AASLD, American Association for the Study of Liver Diseases; ADLs, activities of daily living; BCAA, branched- chain amino acid; BIA, 
bioelectrical impedance analysis; BMI, body mass index; DEXA, dual- energy X- ray absorptiometry; KPS, Karnofsky Performance Status; MAMC, midarm 
muscular circumference; MELD- Na, Model for End- Stage Liver Disease- Sodium; NPO, nil per os; RCT, randomized controlled trial; REE, resting energy 
expenditure; RFH- NPT, Royal Free Hospital Nutrition Prioritizing Tool; SMI, skeletal muscle index; TIPS, transjugular intrahepatic portosystemic shunt.
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Using this framework, we have developed a clini-
cal practice algorithm for screening, assessment, and 
management of malnutrition, frailty, and sarcopenia in 
patients with cirrhosis (Fig. 3). Key to this algorithm 
is the importance of reassessment of malnutrition risk, 
frailty, and sarcopenia— whether it be rescreening 
for the development or evaluating for worsening of 
these conditions. Although definitive intervals for 
reassessment have not been established in the liter-
ature, there are three points that have informed our 

recommendations for reassessment intervals. First, 
rates of frailty and sarcopenia increase with worsening 
liver disease severity, so patients with decompensated 
cirrhosis should be assessed more frequently than 
those with compensated cirrhosis. Second, clinical 
trials of interventions that target muscle dysfunction, 
such as testosterone,(67) nocturnal nutritional supple-
mentation,(181) or exercise,(79,80) evaluated outcomes 
at intervals no shorter than 8 weeks but as long as 
3, 6, and 12 months. Third, the recent International 

FIG. 3. Algorithm for screening, assessment, and management of malnutrition, frailty, and sarcopenia in patients with cirrhosis.

All patients
with cirrhosis

Screen for Malnutrition
&

Assess for frailty and/or sarcopenia
(see Diagnostic Toolbox)

Reassess for malnutrition, frailty, and/or sarcopenia
(see Diagnostic Toolbox)*

Both Normal Either is Abnormal

Educate patients & caregivers
about the association between
malnutrition/frailty/sarcopenia

and outcomes

Identify contributing factors
(see Diagnostic Toolbox)

Management strategies
(see Management Toolbox)

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

Patient with
cirrhosis

Primary
prevention

Secondary
prevention

Tertiary
prevention

Prevent the occurence
of undesirable health

outcomes

Aim

Assessment

Action

Management toolbox

Diagnostic toolbox

- Prevent development
- Delay onset

- Malnutrition screening
- Assessment of muscle dysfunction

- Educate patients and caregivers
- Encourage positive health behaviors
- Empower patients with specific
skills

- Early diagnosis
- Prompt initiation of treatment
- Slow progression

- Evaluate for etiologic risk factors
- Explore dietary preferences and
barriers to exercise

- Apply management toolbox
- Co-management with a registered
dietician and certified exercise
physiologist/physical therapist,
if available

- Rehabilitate
- Reverse

- Reassess for progression of
malnutrition, frailty, and/or sarcopenia
despite primary and secondary
preventative efforts

- Refer to a registered dietician, certified
exercise physiologist/physical therapist,
and/or health behavior specialist for
co-management
- Consider center-based rehabilitation,
intensive nutritional supplementation
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skeletal myopathy may be partially reversible with 
alcohol cessation.(188) Although the exact mecha-
nisms linking NAFLD with sarcopenia and sarco-
penic obesity are not well understood, the shared 

pathophysiologic processes of chronic inflammation 
and insulin resistance (that lead to both NAFLD 
and sarcopenia) suggest that interventions targeting 
NAFLD have the potential to prevent muscle loss.

FIG. 4. Diagnostic and management toolboxes with specific tools to facilitate diagnosis and management of malnutrition, frailty, and 
sarcopenia in patients with cirrhosis.

Management Toolbox

•   Management of disease etiology

•   Management of ascites

•   Management of hepatic encephalopathy

•   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

•   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
        •   Time – Start slow and build up 
             - Aerobic: 150 min per week
             - Resistance: ≥ 1 days per week 
        •   Type – aerobic, resistance, flexibility
            and balance

•   Consult a certified exercise physiologist or
    physical therapist

Liver specific Intake/Uptake Other systemsPhysical activity

Screen for Malnutrition
&

Assess for frailty
and/or sarcopenia

Clinician questions Physical exam findings Objective measures

•   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 independently 
    or getting off the exam table independently,
    slowness

•   CT scan L3 skeletal muscle index 
•   Liver frailty index
•   Handgrip strength
•   6 minute walk test
•   4 meter gait speed
•   Triceps skin-fold thickness (pediatrics)

Identify factors
contributing to malnutrition,

frailty, and sarcopenia

•   Hunger Vital Sign (abnormal if either or both are true)
        •   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 fitness tracker
    (e.g., daily steps, average heart rate)

Diagnostic Toolbox
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skeletal myopathy may be partially reversible with 
alcohol cessation.(188) Although the exact mecha-
nisms linking NAFLD with sarcopenia and sarco-
penic obesity are not well understood, the shared 

pathophysiologic processes of chronic inflammation 
and insulin resistance (that lead to both NAFLD 
and sarcopenia) suggest that interventions targeting 
NAFLD have the potential to prevent muscle loss.

FIG. 4. Diagnostic and management toolboxes with specific tools to facilitate diagnosis and management of malnutrition, frailty, and 
sarcopenia in patients with cirrhosis.

Management Toolbox

•   Management of disease etiology

•   Management of ascites

•   Management of hepatic encephalopathy

•   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
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    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

•   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
        •   Time – Start slow and build up 
             - Aerobic: 150 min per week
             - Resistance: ≥ 1 days per week 
        •   Type – aerobic, resistance, flexibility
            and balance

•   Consult a certified exercise physiologist or
    physical therapist
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•   Karnofsky Performance Scale
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•   Activities of Daily Living
•   Pediatric populations
       •   Royal Free Hospital-Nutrition Prioritizing Tool
       •   Lansky play performance scale
       •   Fried-exhaustion, shrinkage, Pediatric Quality
           of Life Inventory
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    interosseous muscle between the thumb and
    forefinger
•   Use of a walking aid
•   Inability to stand up from the chair independently 
    or getting off the exam table independently,
    slowness

•   CT scan L3 skeletal muscle index 
•   Liver frailty index
•   Handgrip strength
•   6 minute walk test
•   4 meter gait speed
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Identify factors
contributing to malnutrition,

frailty, and sarcopenia

•   Hunger Vital Sign (abnormal if either or both are true)
        •   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 fitness tracker
    (e.g., daily steps, average heart rate)
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S (mírným) nedostatkem svalové hmoty 

S preferencí nealkoholické cirhózy


Technicky schopnější (mladší)

Zájem o účast



Popis metod a jednotek měření


Anamnéza a fyzikální vyšetření 


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

m²)


Bioimpedanční měření: svalová hmota a tuková 

hmota (kg, %)


DEXA – měření tělesného složení (kg, %)


Denzitometrie proximálního femuru (g/cm²)


Hand grip test (kg)


6MWT – 6minutový test chůze (metry)


SPPB (body)


Spirometrie – FEV₁ (l/s)


Nepřímá kalorimetrie (kcal/24 h)


Spiroergometrie a odběr myokinů (VO₂max ml/kg/

min, myokiny ng/ml)


Sonografie svalů (mm)


Laboratorní odběry (krev, moč, stolice)


Dotazníky kvality života (SF-36, WHOQOL-BREF)


Konzultace s nutričním terapeutem a 

fyzioterapeutem


Perioperační riziko (ASA klasifikace)

Vyšetření / Časový bod
Hospitalizace 

(Bod 0)

6 týdnů od 

zahájení

12 týdnů od 

zahájení

3 měsíce po 

transplantaci
Anamnéza a fyzikální vyšetření Ano Ano Ano Ano

Antropometrie (hmotnost [kg], výška 

[cm], BMI)
Ano Ano Ano Ano

Bioimpedancie (svalová a tuková hmota 

[kg, %])
Ano Ano Ano Ano

DEXA – měření tělesného složení [kg, %] Ano Ano Ano Ano
Denzitometrie proximálního femuru [g/

cm²]
Ano Ano Ano Ano

Hand grip test (síla stisku) [kg] Ano Ano Ano Ano

6MWT – 6 minutový test chůze [metry] Ano Ano Ano Ano

SPPB (fyzická výkonnost) [body] Ano Ano Ano Ano

Spirometrie (FEV₁) [l/s] Ano Ano Ano Ano
Nepřímá kalorimetrie (klidový 

energetický výdej) [kcal/24h]
Ano Ano Ano Ano

Spiroergometrie + odběr myokinů 

[VO₂max ml/kg/min, myokiny ng/ml]
Ano Ano Ano Ano

Sonografické vyšetření svalů (tloušťka) 

[mm]
Ano Ano Ano Ano

Laboratorní odběry (krev, moč, stolice) Ano Ano Ano Ano
Dotazníky kvality života (SF-36, 

WHOQOL-BREF)
Ano Ano Ano Ano

Konzultace nutričního terapeuta a 

fyzioterapeuta
Ano Ano Ano Ano

Perioperační riziko (ASA klasifikace) Ano Ne Ne Ne







Velikost a symetrie svalů 
Subkutánní tuková tkáň (SAT) 
Index tělesné hmotnosti (BMI) 

Procento tělesného tuku 
Lean Body Mass 

Pouze pro výzkumné a informační účely: 
Intramuskulární tuková tkáň (IMAT)


Index intramuskulární adipózní tkáně (IMAT)

Estimated Fuel Level (EFL)


Muscle Fuel Symmetry (MFS)

Muscle Fuel Rating (MFR)


Muscle Energy Status (MES)
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et al. 2017; Fragala et al. 2015). Skeletal 
muscle quality is already recognised as a 
marker of function in healthy individuals 
(Watanabe et al. 2013) and critically ill 
patients (Wischmeyer et al. 2017; Parry 

et al. 2015; Puthucheary et al. 2013; Bear 
et al. 2017) and has been emerging as a 
means to describe the changes associated 
with altered muscle functioning (Fragala 
et al. 2015; Watanabe et al. 2013; Sieber 

2017; Kelley and Kelley 2017).  Assessing 
muscle mass and quality in clinical popu-
lations at the bedside is of key importance 
due to the emerging associations between 
low muscle quality with low muscle mass 
and poor functional status (da Silveira et 
al. 2018). This allows for an increased 
understanding of the relationship between 
skeletal muscle quantity and quality, and 
malnutrition/outcome risk (McNelly et 
al. 2016; da Silveira et al. 2018). Our 
group has initial validation data for muscle 
quality from U/S versus gold-standard 
CT scan muscle quality and have an R2 
value of 0.989 (unpublished data). Finally, 
Puthucheary et al reported an increase in 
IMAT observed in muscle biopsies during 
ICU stay (Puthucheary et al. 2018). They 
described the existence of a  compromised 
muscle bioenergetic status as a result of a 
dysregulated lipid oxidation (Puthucheary 
et al. 2013; Puthucheary et al. 2018).  

The ease of adoption of muscle U/S at the 
ICU bedside has been markedly improved 
by the availability of a muscle specific U/S 
device (Musclesound Inc, Colorado, USA)  
This handheld U/S device is easy to carry 
and can be connected to a portable tablet 
device. The device is focused on allowing 
rapid, accurate measures of LBM at the 
bedside, with built-in guidance to ensure 
reproducible measurements. This new device 
is a significant improvement in LBM U/S 
technology. Unique measures of muscle 
glycogen and muscle quality can now be 
ascertained at the bedside in study subjects 
using the Musclesound U/S. As described. 
muscle quality has recently been correlated 
to muscle strength (Akazawa et al. 2018). 
Muscle glycogen U/S measures have been 
validated via muscle biopsy (Hill and Millan 
2014) and we have shown ICU patients 
have significant muscle glycogen deficits 
(Wischmeyer et al. 2017; Wischmeyer and 
San Millan 2015). Muscle glycogen is known 
to change daily based on adequacy of nutri-
tion intake, muscle uptake of substrate and 
“physical stress.”  Thus, it could prove useful 
in monitoring of nutrition delivery and 

)LJXUH����Examples of Muscle Ultrasound of the rectus femoris muscle- and Total Body Composition analyses 
using MuscleSound® ultrasound analysis (muscle quality and size) and Segmental Bioelectrical Impedance 
Spectroscopy (S-BIS) measurements (InBody S10).

Figure 1. Examples of Muscle Quality and Mass evaluation via CT Scan (level L3) and MuscleSound® analyses 
(short-axis rectus femoris muscle) assessed at the same time.

CT
Scan

Muscle-
Sound® 
Ultrasound 

18-25 y.o
High Muscle Mass, Low IMAT
High Muscle-Quality-BMI 22

35-50 y.o
Normal Muscle Mass, Low IMAT
Normal Muscle-Quality-BMI 29

40-50 y.o
Low Muscle Mass, Low IMAT
Low Muscle-Quality-BMI 17
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ABSTRACT 
Background: Preserving health and quality of life are priorities of care for living liver donors (LLDs) due to their altruistic 
contribution to recipients. No study has examined the role of multimodal prehabilitation for living donor liver transplantation 
(LDLT). Prior to determining the efficacy of prehabilitation in LLDs, a feasibility study is required. 
Methods: The objective of this feasibility randomized controlled trial (RCT) was to assess the feasibility of conducting a 
large-scale RCT of prehabilitation prior to LDLT. Thirty LLDs at Toronto General Hospital were randomized 2:1 to receive 
multimodal prehabilitation or usual care, respectively. The prehabilitation intervention comprised: (1) exercise, (2) nutrition 
support, (#) psychological counselling, and (4) LLD peer mentor sessions. The primary outcome was feasibility via rates of 
recruitment, retention, adverse events, adherence, and healthcare provider engagement. Clinical, patient-reported, and physical 
fitness outcomes were collected at baseline, preoperatively, and at 4 and 12 weeks postoperatively. Qualitative interviews were used 
to assess feasibility and satisfaction with the intervention. 
Results: Sixty-three patients were eligible and #( enrolled (48%). Participants’ mean age was 42 ± 8 and &7% were female. There 
were no intervention-related adverse events. Attrition was ##% and adherence across each of the components of prehabilitation 
was ≥ 7%%. Interviews demonstrated satisfaction with the prehabilitation intervention and areas for improvement for a Phase III 
RCT. 
Conclusions: This study demonstrates a Phase III RCT of prehabilitation versus usual care may be feasible in LLDs. The Phase 
III trial will confirm the preliminary and exploratory physical and psychosocial benefit reported in this study. 
Trial Registration: ClinicalTrials.gov identifier: NCT(%4#1#& 
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Tuto studii bych interpretoval jako pozitivní pilotní důkaz proveditelnosti, nikoliv jako definitivní důkaz, že 
prehabilitace zlepšuje výsledky po dárcovské hepatektomii. Klinicky naznačuje, že prehabilitace u živých dárců 

jater je slibná, bezpečná a pacienty dobře přijímaná, ale před rutinním zavedením jako standard péče je 
potřeba větší multicentrická RCT s jasně definovaným primárním klinickým výsledkem a lepší kontrolou 

ztrát ve sledování.
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