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Protein in Critical Illness: Muscle mass and performance

1.Muscle mass
2.Nitrogen balance
3. Observational studies
4. Randomized studies
5. Protein turnover
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Protein in Critical Illness

Muscle Mass

There is a muscle protein depletion of 10% per week 
initially in critical illness.

Muscle mass is a predictor for ICU survival.

Regain of muscle mass and function is slow.
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Protein in Critical Illness

Nitrogen balance

For reliable results there must be an adapted steady 
state in both caloric and protein intake.

Furthermore the study sujects must be in a steady state 
during that adaptive period.

Ergo. Nitrogen balance has considerable limitations in 
critical illness
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Protein in Critical illness

Observational studies

Even when prospective in character, observational 
studies are case series where the variation in protein 
intake usually relates to the fixed proportions between 
calories protein in commervial products and the success 
in the feeding protocol.

Ergo. Hypothesis generating and possibly good for 
safety evaluation, but do not allow for conclusions of 
treatment.
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Protein in Critical illness

Prospective studies

Existing prospective randomized studies are few and 
have limitations in design.

Nevertheless there is no evidence so far to support the 
hypothesis of beneficial effects with a higher protein 
intake.
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Whole body protein turnover
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Protein in Critical Illness

Whole body protein turnover

Singular measurements are snapshots. Enteral intake is 
difficult to monitor. Isotopic labelling of different amino 
acids gives slightly different results.

The litterature is so far limited. 

Ergo. Can potentially become gold standard to evaluate 
protein needs.
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Protein in Critical Illness

Muscle protein turnover

Differences in muscle protein content are difficult to 
measure with suffcient precision.

Differences in muscle protein synthesis and degradation 
are possible to measure, but reliable technique is 
invasive. 

For ICU longstayers muscle protien depletion levels out. 
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In conclusion

Despite more than 50 years of practice in clinical 
nutrition, protein needs for the critically ill is still not 
known.

Techniques to assess whole body protein metabolism 
and muscle protein metabolism are at hand, but with 
inherent limitations.
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Thank you for listening 
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