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Warum Prehab?

Stellen Sie sich vor....

...Sie miissen in 6 Wochen einen
Halbmarathon laufen.

Central Park, NYC
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Warum Prehab?
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Postoperative \70 range
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Anaerobic treshhold in in der blauen Zone
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erobic threshold
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British Journal of Anaesthesia, 130 (2); 122-132 (2023)

CARDIOVASCULAR Fig 2. Example cardiopulmonary exercise test output for a pa-
tient with low preoperative peak Vo, (~12 ml min~" kg™") and
anaerobic threshold (~5 ml min~ kg~?; red dashed line). The
blue zone represents a typical range of postoperative V, values
Brendon H. Roxburgh’?”, James D. Cotter”, Holly A. Campbell’, Ulla Reymann', Luke C. Wilson®, after major surgery; for this patient, the upper limit of this range
David Gwynne-Jones'*, Andre M. van Rij" and Kate N. Thomas® is above their anaerobic threshold.

Physiological relationship between cardiorespiratory fitness and
fitness for surgery: a narrative review

Surgery

l Time to restore preoperative function

Higher cardiorespiratory fitness

Praoperative Optimierung erhoht postoperative
Reserven

Postoperative
complication

Lower cardiorespiratory fitness

Postoperative
complication _ - =~

Cardiorespiratory fitness/functional capacity

ARDIOVASCULAR

Physiological relationship between cardiorespiratory fitness and N N
fitness for surgery: a narrative review Preoperative phase Postoperative phase

endon H. Roxburgh™**, James . Cotter’, Holly A. Campbell’, Ulla Reymann’, Luke C. Wilson®,

. British Journal of Anaesthesia, 130 (2): 122-132 (2023)
d Gwynne-jones'*, Andre M. van Rij’ and Kate N. Thomas
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M.P. Mattson/Ageing Research Reviews 7 (2008) 1-7

Adaptive Stressantwort

e VIA/TIANSIENt gy

Cellular Stress
+Ein Prozess, bei dem die Exposition gegeniiber
einer niedrigen Dosis eines chemischen Stoffes ;
) " Stress Resistance Genes
oder Umweltfaktors, der in héheren Dosen [} Growth factors
schadlich ist, eine adaptive, vorteilhafte Wirkung Energy metabolism

‘ . “ Antioxidant enzymes
auf die Zelle oder den Organismus hervorruft. Heat shock proteins

Fig. 3. Model for the involvement of hormesis in the beneficial effects of lifestyle, diet and drugs on health.

Mark P. Mattson, Hormesis defined, Ageing Research Reviews, Volume 7, Issue 1, 2008, Pages 1-7,
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Cross-tressor Adaptation
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TMental health ﬂeXIbllﬂy
Korperliches Training verbessert auch ... ;
...mentale Resilienz //"\\
/

neuroendokrine Reaktion ’
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inflammatroische Reaktion \ Neuroendocrine

...metabolische Flexibilitat Lean body and inflammatory
mass response
Cardloresplratory
/ fitness
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with higher cardiorespi fitness that likely improve fitness for surgery.
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Sarcopenic muscle

Lean Body Mass, T »_ =~ - mm::;l:;iber
Increased

Sarcopenia & Frailty \ = o o

Increased
perimuscular fat

Increased
intramyocellular fat
(lipid droplets)

Healthy muscle

Lean muscle mass Decreased muscle mass

Cognitive
Decreased impairment
muscle mass
Deficit
Weak muscle accumulation
strength
Knoedler S, Schliermann R, Knoedler L, Wu M, Hansen Muscle fiber Sedentary
FJ, Matar DY, Obed I?, Vervoort D, HaugV, atrophy Decreased gait behaviour
Hundeshagen G, Paik A, Kauke-Navarro M, Kneser U, speed
5 q q Weight loss
Pomahac B, Orgill DP, Panayi AC. Impact of sarcopenia
on outcomes in surgical patients: a systematic review Poor mlytscle Balance
and meta-analysis. IntJ Surg. 2023 Dec ALY, deficit Social isolation

1;109(12):4238-4262.

Sarcopenia Frailty

Fatigue
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Sarcopenia und Outcome

Analysis of primary outcomes.

Patients (events)

Outcome Studies With sarcopenia Without sarcopenia OR (95% CI) P % (P

Mortality 154 21122 (5599 2,69 (2.31-3.12) <0.00001 79 (< 0.00001)
Any complications 160 16 859 (6660 1.68 (1.51-1.87) <0.00001 79 (< 0.00001)
Home discharge 21 2720 (1833 0.50 (0.40-063) <0.00001 67 (< 0.00001)
1-Year 34 3560 (2785 0.45 (0.38-0.53) <0.00001 39 (0.01)

( 69 (

( 18 (

)
)
)
)

3-Year 11 1245 (721) 0.44 (0.31-061) <0.00001 0.0003)
5-Year 14 1563 (993) 0.55 (0.46-0.65) <0.00001 0.25)

MD (95% Cl)
LOHS 84 7377 14385 1.68 (1.18-2.17) <0.00001 90 (< 0.00001)
Operative time 40 3350 5792 1.68 (—5.62 10 8.98) 065 79 (< 0.00001)

Odds ratio estimates (OR) and mean differences (MD) with 95% confidence intervals (CI). Patients with sarcopenia were more likely to experience complications and mortality, had longer hospital stays, and were
less likely fo be discharged home. Operative time did not differ between the two cohorts. A direct significant correlation between the presence of sarcopenia and lower survival rates at 1, 3, and 5 years was noted.

294 Studien
97.643 Patientinnen und Patienten

Knoedler S, Schliermann R, Knoedler L, Wu M, Hansen FJ, Matar DY, Obed D, Vervoort D, Haug V, Hundeshagen G, Paik A, Kauke-Navarro M, Kneser U, Pomahac B,
Orgill DP, Panayi AC. Impact of sarcopenia on outcomes in surgical patients: a systematic review and meta-analysis. IntJ Surg. 2023 Dec 1;109(12):4238-4262.
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Adipositas

Die richtige OP-Vorbereitung

Was bringt eine kalorienarme und proteinreiche «Spezial-Didt» vor der bariatrischen
Operation? Eine solche «Spezial-Didt» kann sehr viel bringen!

kl { . { .
https://www.adipositaszentrum-limmattal.ch/blog/2020/05/13/die-richtige-op-vorbereitung/

Bulletproof Your Body: My Top 7 Prehab Exercises!

Jason 53ys.... @ YouTube - Jason and Lauren - 30.11.2024

chlater  Share

MORE VIDEOS

P o) 0:40/16:45 - Rehab vs. Prehab B £ Youlube I3




Wie kdnnen wir Patientinnen und Patienten
préaoperativ korperlich, mental, kognitiv und
diatologisch vorbereiten um den postoperativen
Verlauf zu verbessern?

Identifying research priorities in anaesthesia and perioperative care.
Boney 0, Bell M, Bell N, ef a/ BMJ Open2015;5:¢010006.

@\F\MP

Relative efficacy of prehabilitation interventions and their
components: systematic review with network and component
network meta-analyses of randomised controlled trials

mj | BMJ 2025,388:¢081164 | doi: 10.1136/bmj-2024-081164
. — . . ) . . . .2 . ; -2 . .2

Daniel I Mclsaac,” Gurlavine Kidd,” Chelsia Gillis,” Karina Branje,” Mariam Al-Bayati,” Adir Baxi,

Alexa L Grudzinski,* Laura Boland,’ Areti-Angeliki Veroniki,” Dianna Wolfe,? Brian Hutton?

Relative Wirksamkeit von

Korperlichem Training
Eméahrung

Koghnitives Training
Psychosoziales Training

Einschluss

186 trials

15.684 participants

45% oncology, 23% orthopaedic,11% major non- logy, 11%
cardiac orvascular, and 10% mixed

@\F\MP

Outcome

Postoperative Komplikationen
Spitalsdauer

health related quality of life
Korperliche Erholung

Vergleich
Prehab mind. 7 Tage vor OP begonnen

vs
Standard Care
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Komplikationen

bis 30 Tage nach OP

exe = korperliches Training

nut = Emahrung

psy = psychosziales /mentales Training
cog = koghnitives Training

Spitalsaufenthalt

Unterschied in Tagen

exe = korperliches Training
nut = Emahrung

P score Oddsratio
(9525 CID

Treatment

Complications

exe 0.85
exe+nut 0.75
nut 0.62
exe+nut+psy 0.59
exe+psy 0.44
cog 0.31

psy 0.24

1
02 05 1
Favours

1=30.7%
2=0.15

intervention

Treatment
(95% CI)

2

5 10

Favours
usual care

P score Mean difference

Length of stay

exe+psy 0.97
exe+nut 0.71
nut 0.67
exe 0.63
exe+nut+psy 0.42
psy 0.32
cog 0.12

12=83.2%
=1.07

15.04.2025

Odds ratio
(9525 CI)

0.50(0.39 t0 0.64)
0.52(0.26 to 1.05)
0.62(0.50t0 0.77)
0.64(0.45t00.92)
0.77(0.37t0 1.59)
0.92(0.43t0 1.94)
1.36(0.24 to 7.76)

Mean difference
(95% CI)

-2.44 (-3.85t0-1.04)
-1.22 (-2.54t0 0.10)
-0.99 (-1.49 t0 -0.48)
-0.93 (-1.27 to -0.58)
-0.53(-1.19t0 0.13)
-0.26 (-1.53 t0 1.02)
0.36(-1.04to 1.76)

Favours
usual care

Favours

psy = psychosziales /mentales Training ! .
intervention

cog = koghnitives Training
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Lebensqualitat

Treatment P score Mean difference Mean difference
(95% CI) (95% CI)

Quality of life

exe+nut+psy 0.85 3.48(0.82t0 6.14)
nut 0.75 3.28 (-5.03to 11.60)
exe 0.62 2.29(0.96 t0 3.62)
exetpsy  0.59 1.31(-3.36 10 5.98)
exe+nut 0.44 0.59(-5.92t0 7.11)
exe+tcog 0.31 0.00(-6.86 to 6.86)
psy 0.24 -0.77 (-4.59 t0 3.05)

exe = korperliches Training 12=60.0% 10 -5 0 5 'IIO 15
nut = Eméhrung el
2=0.09

psy = psychosziales /mentales Training Favours Favours
cog = kognitives Training usual care intervention

Kaorperliche Erholung

Treatment P score Mean difference Mean difference
(95% CI) (95% CI)

Korperliche Erholung

Physical recove
(6 Minuten Gehdistanz) y ry

exe+tnut+psy 0.72 43.43(5.96t0 80.91)
exe+nut 0.65 40.52 (-32.33t0 113.38)
psy 0.60 34.50 (-45.75t0 114.76)
exe 0.54 25.73 (6.11 to 45.35)
nut 0.38 3.37(-118.90t0 125.63)
exe+cog 0.39 1.47 (-141.34 t0 144.28)

1 1
exe = korperliches Training 1’=66.0% -100 -75 75 100
nut = Emahrung 2=0.16
psy = psychosziales /mentales Training
cog = koghnitives Training

Favours Favours
usual care intervention
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Outcome

. Complications
Key Points _

Length of stay

Quality of life L)

N Physical %

. » . f'ﬂ« recovery 0_6
Exercise prehabilitation,

Nutritional prehabilitation, and

multicomponent interventions including exercise
may benefit adults preparing for surgery and
could be considered in clinical care.

Benefit

exetpsy
Score

- -
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Key Points
Risk of bias

m High Unclear ™ Low
—

o
(=]

@
o

Gewissheit der Ergebnisse niedrig

[=a]
o

S
(=]

Proportion of trials (23)

Fig 1| Proportion of included studies with high, unclear, and low risk of bias for each
bias domain of the Cochrane collaboration’s risk of bias 1 tool
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NEJM
Journal Watch

Wie und Wo?

GENERAL MEDICINE SPECIALTIES TOPICS VOICES CME GUIDELINE WATCH

SUMMARY AND COMMENT | GENERAL MEDICINE, AMBULATORY MEDICINE, HOSPITAL MEDICINE

(inFoRMING PRACTICE )

February 11, 2025

Does “Prehabilitation” Improve Surgical Outcomes?
Bruce Soloway, MD, reviewing Mclsaac DI et al. BM] 2025 Jan 22
A meta-analysis suggests that it does, although evidence to support specific presurgical interventions is weak.

Primary care clinicians might have noticed that some surgeons refer their patients for “prehabilitation” —
preparing patients for surgery through exercise, nutritional enhancement, psychological support, cognitive
training, or a combination of these components. But in general, existing evidence is regarded as low in
quality and does not clarify the relative values of different forms of prehabilitation.

Researchers performed a network meta-analysis and component network meta-analysis of 186 randomized
trials in which any form of prehabilitation was compared with usual care in 15,000 patients who were
preparing for major surgery. Analyses were performed to compare the effects of various single-component
and multicomponent interventions on complications, length of stay, health-related quality of life, and
functional recovery (e.g., 6-minute walk test at 90 days after surgery).

Certainty of evidence was low to very low for most analyses largely due to challenges in achieving blinding
of participants. Isolated exercise was most likely to lower rates of surgical complications, and
multicomponent interventions (including exercise) were most likely to improve other outcomes. Nutritional
interventions also significantly improved all outcomes. Evidence about psychological and cognitive
interventions was oo sparse to draw meaningful conclusions.

COMMENT
This analysis supports “prehabilitation” interventions involving exercise and nutrition. However,

available evidence offers little Euldznce as to just how these interventions should be deslgned and
lmelemented.

UNIVERSITATSKLINIKUM
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Home-based prehabilitation: a systematic review and meta-analysis
Of randomised trials British Journal of Anaesthesia, 134 (4): 1018—1028 (2025)

, Katia Donadello® @,
Gilda Cinnella®, Riccardo Rosati®’, Nicold Pecorelli*®, Gabriele Baldini®'%"'® | Marina Pieri">"
Giovanni Landoni®?

Filippo D’Amico’, Sara Dormio?, Giulia Veronesi?®, Fabio Guarracino*

, Stefano Turi*

Adherence and Clinical Effectiveness von
Home-based Prehabilitation
Korperlichem Training

Eméahrung

Koghnitives Training

Psychosoziales Training

Einschluss
29 trials
3.508 participants

14 abdominal, 5 mixed non cardiac, 5 orthopaedic, 3 thoracic, 1 cardiac, 1
spinal

, and PREHAB study group

Outcome

Risk Ratio fiir postoperative Komplikationen
Adherenz

6 Minuten Geh-Test

Spitalsdauer

preoperative hospital anxiety and depression score (|

Vergleich
Home-based P

vs
Standard Care

b mind. 7 Tage vor OP begonnen
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Ergebnisse

Weniger postoperative Komplikationen in der Prehabilitationsgruppe:

38,4 % (508 von 1.322) vs 43,3 % (578 von 1.335)
Relatives Risiko (RR): 0,84, p = 0,02

Relative Risikoreduktion: 11,2 %

Number Needed to Treat (NNT): 21
Evidenzsicherheit: Niedrige Heterogenitat (12): 44%

Sensitivitatsanalysen bestatigen den Effekt, insbesondere bei:

Multimodaler Prehabilitation: 27,8 % vs 40,4 %, RR: 0,70, p< 0,01
Programmdauer > 2 Wochen: 28,1 % vs 35,1 %, RR: 0,80, p< 0,01
Hochrisiko-Operationen:56,0 % vs 62,4 %, RR: 0,77, p = 0,03

Wann? und Wie?
Gestaltvon Home-based Prehab

Dauer:
Median 4 Wochen (IQR: 2-4 Wochen)

Haufigkeit:
3-7 Trainingstage pro Woche

Dauerder Einheiten:
30-60 Minuten pro Sitzung

Trainingsarten:

Aerobes Training (am haufigsten, in 15 Studien)
Atemmuskeltraining (in 3 Studien, als Teil des
Krafttraining (in 7 Studien)

Therabander verwendet (in 6 Studien)

h

Trainings)

Trainingsintensitat:
Zielvorgaben nach Borg-Skala und Herzfrequenz (in 3 Studien)

@\F\MP

15.04.2025

Sekundare Outcome

Leistungsfahigkeit (6-Minuten-Gehtest):
Zu Beginn: Kein Unterschied zwischen Gruppen
Nach Prehab: +28,2 m (p < 0,001, I2 = 48 %)

Psychische Gesundheit (HADS-Skala):

Weniger praoperative Depression: MD: -0,65 (p < 0,001, |2 = 0 %)

Weniger Angst 2 Monate postoperativ: MD: -0,50 (p < 0,001, 12 =0 %)

Kiirzere Aufenthaltsdauer in der Prehab-Gruppe (MD: -0,3 Tage; p = 0,03, 12 = 45 %)

universtTaTskunikum [
TULLN

Trainingsgerate:
Atemtrainingsgerate
Stepper
Fahrradergometer

Erndhrungsintervention:

Multimodal (in 11 Studien)

Nur Erndhrung (unimodal) (in 2 Studien)

Nahrungsergénzungsmittel (alle Studien, teilweise vollstandige Mahlzeiten)

Psychologische & kognitive Unterstiitzung:

In 11 Studien enthalten
CDs oder Mobile Apps in einigen Studien

umverstrirsiannon [
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DON'T MISS THIS SPECIAL
OFFER!

Hundreds of programs

and workouts Get a FREE 7 da:y,
trial of the Prehab

Relieve pain

app!

BEGIN TOD;

Digitale

Vorbereitung
fur geplante
Operationen

Far bestmogliche Effektivitat sollte PrehabM Uber einen Zeitraum
von 3-6 Wochen vor dem Eingriff genutzt werden.

¢ &
rfahren: )

15.04.2025
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I5) fit for operation Benefits Features Success Stories FAQ &, Download App

Your Path to a
Successful
Surgery Starts
Here

Improve your surgery outcomes with
prehabilitation program. Track your progress and
share it with your doctor.

&, Download for i0S &, Download for Android

How should patients at high risk of postoperative
complications (respiratory, cardiac) be
prehabilitated (physical therapy, nutrition)?
The role of prehabilitation should be established in
noncardiac surgery patients.

Nutritional support before surgery should be
considered in noncardiac surgery patients.

EJA Eur J Anaesthesiol 2025; 42:1-35

Preoperative assessment of adults undergoing elective
noncardiac surgery

Updated guidelines from the European Society of
Anaesthesiology and Intensive Care

umverstrirsiannon [
TULLN

14



15.04.2025

Emerging evidence suggests that prehabilitation
(ie, physical conditioning, nutritional support, or
both) before NCS may be associated with improved
outcomes in selected patients with frailty.

In selected patients, prehabilitation before NCS
may be associated with improved outcomes.

2024 AHA/ACC/ACS/ASNC/HRS/SCA/
SCCT/SCMR/SVM Guideline for Perioperative
Cardiovascular Management for Noncardiac
Surgery: A Report of the American College of
Cardiology/American Heart Association Joint
Committee on Clinical Practice Guidelines

Developed in Coflaboration With and Endorsed by the American Coilege of Surgeons, American Sociely of Nuclear
l ular Computed

Eur J Anaesthesiol 2025; 42:419-429

REVIEW ARTICLE

Prehabilitation to mitigate postintensive care syndrome in
surgical patients

The rationale for a peri-critical illness pathway involving
anaesthesiologists and intensive care physicians

Anne-Francgoise Rousseau, Gabriel Thierry, Bernard Lambermont, Vincent Bonhomme and Joana
Berger-Estilita

15
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Prehab & PICS EJA

Prehabilitation and PICS 425

Fig. 2 Components of a peri-critical care trajectory.

Peri-critical care trajectory

Patient Journey Transition Transition

AR
Y i

3 s
ABCDEF
E-cash
line-up
u -

Pre-anaesthesia Eras
consultation protocols

Multidisciplinary team Post-ICU
Prehabilitation follow-up
Multi-domain ) Multidisciplinary
assessment c’ b program

Coordination

ERAS, enhanced recovery after surgery; ICU, intensive care unit.
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Patienten/innen erfahren vielfdltige positive Effekte.
Dazu gehéren ganz besonders die folgenden Effekte:

Eine schnellere Rickkehr in den Alltag

Vermeidung von Komplikationen

Férderung der Gesundheit

Eine Verbesserung der Leistungsféhigkeit'?, und Bewaltigung etwaiger
krankheitsbedingter Schwierigkeiten im Alltag

Eine verbesserte und aktive Patienten/inneneinbindung in den
Heilungsprozess und damit héhere Patientensouveranitat

Geringerer Zeitbedarf zur Vorbereitung

UNIVERSITATSKLINIKUM
TULLN
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Was nun?

3x 1h Bewegung /Woche
1g Protein / kg / Tag

@\Fmp

Was nun?

3x 1h Bewegung /Woche
1g Protein / kg / Tag

Mach mit in der ARGE préoperatives und tagesklinisches Paientenmanagement:
praeop@oegari.at

@\HMP
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medicine&science
thebmyj

Prehabilitation before surg @

Medicine and Science from The BMJ

medicine&science
thehmj

Prehabilitation before surg @

Medicine and Science from The BMJ
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Diskussion EJA rababiiiiiion and iCS: 422

Fig. 1 Components of a prehabilitation program and their interactions.

Metabolism
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Was ist die Dosis? f @-’1 {":} \

Was ist usual care?

Adherenz und Akzeptanz?
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Nutrition Functional capacity Polypharmacy Mental health
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Respiratory function Addictions Social support

Soziodkonomischer Status?

Geographische Unterschiede?
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Auswirkung auf Intensive Care Outcomes and PICS?

Mikrobiom?
Delir? Demenz? POCD?

Shortcut GLP1-Agonists?
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