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Perioperatív időszak 

Surgical trauma

Physiological consequences of anesthesia

Perioperative therapies (fluids and oxygen)

Psychological distress 

Age
Chronic health status
(anaemia, diabetes…)

Consequencies of acute illness

Physical activity/exercise 
Nutritional status 

Smoking and alcohol consumption

CLINICAL OUTCOMESCLINICAL OUTCOMES

Improve physical fitness
Nutrition optimization

Smoking/alcohol cessation
Psychological stress reduction





Conclusions: Malnutrition was evident in up to one third of the inpatients and led to poor 

hospitalization outcomes and survival as well as increased costs of care, even after 

matching for DRG. Strategies to prevent and treat malnutrition in the hospital and post-

discharge are needed





„To reduce the negative clinical outcomes of malnutrition, it is essential that 

at-risk patients are identified immediately at admission and treated with 

additional nutritive support.”

„To identify patients who would benefit from additional, preoperative nutritive 

treatment, a comprehensive nutritional screening program should be 

established.”
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“You haven’t climbed the mountain until you’ve come back down”

In this classic PAT model, once the patient receives “clearance” for their medical 

conditions, they’re sent to surgery; thus, care coordination and post-discharge 

planning may be lacking or siloed. By contrast, the PASS and POET teams take a 

systems-based, collaborative and coordinated approach. Instead of viewing a 

medical clearance to proceed with surgery as the endpoint, they address and plan 

for the entire continuum of perioperative care from diagnosis to recovery, all within 

one patient-centered framework.







Malnutrition Universal Screening Tool (MUST)









Azonos fenotípus – különböző etiológia!

MALNUTRÍCIÓ

Éhezés
energia bevitel és igény közti aránytalanság

(izom és zsírvesztés)

CACHEXIA

Inflammáció
(izom)proteolízis és zsírvesztés
(malignitás, IBD, Szervelégtelenség)

SARCOPÉNIA

Immobilizáció 
izomtömeg és erő vesztés 

STRESSZ

neurohormonális (izom)proteolízis
(corticosteroidok, catecholaminok, szimpatikus aktiváció)



Subjective Global Assesment: 

validated in 59 consecutive surgical patients (1982)

length of stay and development of complications

reproducible when performed independently by 2 different practitioners

validated in different disease states

(chronic renal failure, cancer, geriatrics, critically ill patients, and hospitalized general medical patients).











A - Well-nourished: no decrease in food/nutrient intake; < 5% weight loss; no/minimal
symptoms affecting food intake; no deficit in function; no deficit in fat or muscle mass
OR *an individual with some criteria for SGA B or C but with recent adequate food
intake; non-fluid weight gain; significant recent improvement in symptoms allowing
adequate oral intake; significant recent improvement in function; and chronic deficit in
fat and muscle mass but with recent clinical improvement in function



B - Mildly/moderately malnourished definite decrease in food/nutrient intake; 5% -
10% weight loss without stabilization or gain; mild/some symptoms affecting food
intake; moderate functional deficit or recent deterioration; mild/moderate loss of fat
and/or muscle mass OR *an individual meeting some criteria for SGA C but with
improvement (but not adequate) of oral intake, recent stabilization of weight, decrease
in symptoms affecting oral intake, and stabilization of functional status.



C - Severely malnourished severe deficit in food/nutrient i ntake; > 10% weight loss 
which is ongoing; significant symptoms affecting food/nutrient intake; severe functional 
deficit OR *recent significant deterioration; obvious signs of fat and/or muscle loss.





SarcopéniaCachexia





Mit tehetünk az intenzív osztályon?



Izomgyengeség diagnosztikája

Éber, kooperáló beteg
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Izomgyengeség diagnosztikája

Szedált, nem kooperáló beteg
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A - Well-nourished: no decrease in food/nutrient intake; < 5% weight loss; no/minimal
symptoms affecting food intake; no deficit in function; no deficit in fat or muscle mass
OR *an individual with some criteria for SGA B or C but with recent adequate food
intake; non-fluid weight gain; significant recent improvement in symptoms allowing
adequate oral intake; significant recent improvement in function; and chronic deficit in
fat and muscle mass but with recent clinical improvement in function

B - Mildly/moderately malnourished definite decrease in food/nutrient intake; 5% -
10% weight loss without stabilization or gain; mild/some symptoms affecting food
intake; moderate functional deficit or recent deterioration; mild/moderate loss of fat
and/or muscle mass OR *an individual meeting some criteria for SGA C but with
improvement (but not adequate) of oral intake, recent stabilization of weight, decrease
in symptoms affecting oral intake, and stabilization of functional status.

C - Severely malnourished severe deficit in food/nutrient i ntake; > 10% weight loss 
which is ongoing; significant symptoms affecting food/nutrient intake; severe functional 
deficit OR *recent significant deterioration; obvious signs of fat and/or muscle loss.



Ki profitál a tápllálásból?
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Improve physical fitness
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Neuromuszkuláris atrófia = izombetegség, perifériás idegbetegség (diabetes, CIP, CÍM)

Malnutríció

Cachexia

Sarcopénia

Éhezés = energia bevitel és igény közti aránytalanság (izom és zsírvesztés)

Inflammáció (acut/kronikus) = diszregulált citokin aktivitás következtében 
kialakult(izom)proteolízis (malignitás, IBD, Szervelégtelenség) 

Immobilizáció = izomtömeg és erő vesztés

= neurohormonális (corticosteroidok, catecholaminok, szimpatikus

aktiváció) (izom)proteolízisStressz





SARCOPÉNIA
EWGSOP [2010]

EWGSOP2 [2019]

Age and Ageing 2010; 39: 412–423
Age and Ageing 2010; 39: 412–423

Geriátriai szindróma

„Geriatric syndromes result from incompletely understood interactions of disease and 
age on multiple systems, producing a constellation of signs and symptoms. 

Delirium, falls and incontinence are examples of geriatric syndromes…”



SARCOPÉNIA
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EWGSOP2 [2019]

Age and Ageing 2010; 39: 412–423
Age and Ageing 2010; 39: 412–423

Geriátriai szindróma

”In 1989, Irwin Rosenberg proposed the term ‘sarcopenia’

(Greek ‘sarx’ or flesh + ‘penia’ or loss) 

to describe this age-related decrease of muscle mass…”

„Geriatric syndromes result from incompletely understood interactions of disease and 
age on multiple systems, producing a constellation of signs and symptoms. 

Delirium, falls and incontinence are examples of geriatric syndromes…”

Kritikus állapotú betegek

In 1892, Sir William Osler reported “rapid loss of flesh” in patients with 
prolonged sepsis



Izomgyengeség az intenzív osztályon
Damian MS, Wijdicks EFM Neuromuscul Disord.2019; 29:85–96

Primer Szekunder

Neuromuszkuláris betegségek

Guillain–Barré szindróma, 
Myasthénia gravis,

Amyotrophiás lateral sclerosis 
Multiple sclerosis

Prevalencia: < 0.5 %

Neuromuszkuláris diszfunkció

Kritikus állapot

“ICU-acquired weakness”



• Generalizált, szimmetrikus végtag - (proximálisan inkább mint disztálisan) illetve     
légzőizom vesztés/ gyengeség (arc / szemizmok nem érintetttek) – REKESZIZOM !!

• Fenotípusai:
1. „Critical Illness Polyneuropáthia” (CIP)                       

motoros/szenzoros/vegetatív rostok                                                                                           
NCS: CMAP/SNAP csökkent – axonalis degeneráció – EMG: megtartott CMAP

2. „Critical illness myopáthia” (CIM)
motoros rostok – NCS: CMAP csökkent/SNAP ok – EMG: csökkent CMAP

3. „Critical Illness Neuromyopáthia” – külön entitás vs spektrumbetegség ?

4. Immobilizáció okozta izomatrófia                                                                  
EP: ok, de izom átmérő/hossz/erő csökkenés – sarcomer rövidülés 4 óra alatt                         
1 hét alatt izomerő csökkenés kb 10% egészségesekben

• Prevalencia: 43 % (interquartile range 25–75%) 
ATS Committee on ICU-acquired Weakness in Adults; American Thoracic Society (2014) Am J Respir Crit Care Med 190:1437–46



Rizikófaktorok
Ilse V. et al.  Intensive Care Med (2020) 46:637–653

CIP CIM Izomatrófia



Patofiziológia
Proteolízis

Malnutríció

Hipoperfúzió

Bioenergetikai zavar

Degeneráció

Egészséges izomszövet

Sarcopénia



Ilse V. et al.  Intensive Care Med (2020) 46:637–653

Izomgyengeség klinikai jelentősége



Hermans G et al. Am J Resp Crit Care Med. 2014;190:410–420





Van Aerde N et al.Intensive Care Med. 2020; doi.org/10.1007/s0013 4-020-05927 -5





Proteolízis

Malnutríció

Hipoperfúzió

Bioenergetikai zavar

Degeneráció

Satellita sejtek ?



Izomgyengeség kezelése
Ilse V. et al.  Intensive Care Med (2020) 46:637–653

…”Unfortunately, there is currently still no effective treatment though 
prevention hasbeen shown to work by targeting specific risk factors…”

1. Szoros vércukor kontroll – csökkentette a CIPM EP jeleinek megjelenését

- célérték: ?   4.5-6 mmol/l vs <10mmol/l

2. Aggresszív, korai (<1 hét) teljes táplálás kerülése
- EN fokozatos felépítése – PN kerülése az első hétben

- Aminósav pótlás kerülése : „amino acid-induced suppression of autophagy”

3. Szedáció optimalizálása – Immobilizáció kerülése – korai rehabilitáció 

4. Neuromuszkuláris elektromos stimuláció (NMES): ?

5.   Gyógyszerek: anabolikus  szteroidok,  oxandrolone, növekedési hormon, 
propranolol, immunglobulin, glutamine – NEM javasolt! 

Casaer MP. Et al. N Engl J Med.2011; 365:506–517

Hermans G. et al. Lancet Respir Med.2013; 1: 621–629

Gunst J. et al. Pharmacol Res.2018; 130:127–131

NICE-SUGAR Study Investigators. N Engl J Med.2009; 360:1283–1297

Hermans G. et al. Am J Respir Crit Care Med.2007;175:480–489

Fuke R. et al.BMJ Open.2018; 8:e019998

Zayed Y, Aust Crit Care. doi.org/10.1016/j aucc.2019.04.003

Shepherd SJ et al. Crit Care Med.2016; 44:1198–1205
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Összefoglalás

Formenti et al. Ann. Intensive Care (2019) 9:57



CIP vs CIM



…”I Keep six honest serving-
men:

(They taught me all I knew)

Their names are What and 
Where and When

And How and Why and 
Who…”

ERAS és perioperatív táplálás 


