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• What is a ketogenic diet?

 

• What role do ketones play in the human body?
 

• What is the benefit of using ketones as fuel?
 



Metabolism short-time Fasting
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Ketone Bodies

Puchalska et al., Cell Metabol. 2016

• Synthesized from body or dietary fat 

• Physiological source of energy in states of 

food deficiency

Ketone bodies as energy source

beta-Hydroxybutyrate 
(BHB)

• Muscle mass is largely preserved

• Ancient evolutionarily conserved survival 

mechanism of mammals
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“Fasting mimicking diet”| Ketogenic Diet

<30g carbohydrates /day



Why are we interested in this evolutionarily old 

metabolic pathway today?

The metabolization of ketones offers benefits that might be 

useful in the treatment/prevention of "modern diseases"



Social development - Going Backwards?
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www.sway.com
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Typical Western Diet



“Western diet” - Impact on immunity
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Induction of NLRP3-mediated inflammation

Western Diet with emphasis on

Glucose and Insulin



CHRONIC INFLAMMATION

Consequences of Western Diet

Glucose and Insulin

Secretion of pro-inflammatory 

cytokines

Excess fatty tissue

Produces pro-inflammatory 

mediators
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Liu et al, Nature, 2017

“Western diet” - Impact on immunity
Promoting chronic inflammatory diseases
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Chronic inflammation

Nutrition as a therapeutic tool?
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Ketogenic diet in mouse models
Ketone bodies attenuate NLRP3-mediated inflammation
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“Fasting mimicking diet”| Ketogenic Diet

• Metabolism

• General Well-being

• Body Composition

• Immune System

In Humans: Effects? Side Effects?



Study Design
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wk12



3- months KD: Positive effects on Metabolism and Body Composition
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„Quality of life“ improves

Three-month KD p-value

SF-36 (mean ± SEM), n=25

•Physical functioning +8.03 % ± 2.04 % 0.0002

•Physical role functioning +14.81 % ± 6.91 % 0.0312

•Emotional role functioning +20.00 % ± 9.02 % 0.0625

•Bodily pain +14.73 % ± 4.77 % 0.0078

•Mental health +21.30 % ± 5.59 % 0.0002

•Social role functioning +15.33 % ± 7.28 % 0.0371

•General health perception +11.11 % ± 4.17 % 0.0133

•Vitality +35.64 % ± 8.66 % 0.0002

WHOQOL-BREF, (mean ± SEM), n=25

•Physical health +13.91 % ± 4.11 % 0.0026

•Mental health +13.57 % ± 3.95 % 0.0023

•Social relationships +7.07 % ± 2.95 % 0.0262

•Environmental quality +4.19 % ± 1.64 % 0.0180

questionnaire in participants 

of three-month KD
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Fatique symptoms are reduced after 3 months of ketogenic KD
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“Fasting mimicking diet”| Ketogenic Diet

• Metabolism

• General Well-being

• Body Composition

• Immune System

In Humans: Effects? Side Effects?



Improved adaptive immune response
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Reduced unspecific inflammation
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Improved mitochondrial metabolism
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before keto

after 3 weeks of 
keto
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Chronische Inflammation



Effects of a Ketogenic Diet in humans:

➢ Body Composition, Metabolism and Performance: Clear Improvements

➢ Unspecific inflammation: Reduced

➢ T cell immunity: Improved



Translation into clinic?
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50 000 000 cases per year > 250 000 cases per year >35 % mortality

Sepsis

C. Fleischmann-Struzek, 
MedKlinIntensivmedNotfmed, 2020

A world wide problem



Nutritional Therapy in Intensive Care
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High in Carbohydrates 

Carbohydrate content 45 - 55 %

DGEM (ESPEN) Guidelines

→ Carbohydrates as main energy source ( up to 7g/ kg KG / Tag)

?

This may aggravate Inflammation !?

Problems with blood glucose control



Study Design

Ketogenic Diet in Sepsis Patients

Admission of septic patients to the intensive 
care unit

Randomization

End of Nutritional Intervention

Follow up

Standard nutrition Ketogenic nutrition
Fresurbin Energy KetoCAL

n=40

n=20 n=20

Day 0

Day 14 

Until day 30

17 g KH / 100 ml 0,61g KH / 100 ml



Ketogenic Diet in Sepsis
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Ketogene Ernährung auf

Less inflammation

T1   : start
T14 : after 14 days

Ketogenic Diet in Sepsis

Control Control Control
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Ketogenic Diet in Sepsis

Better Outcome

Clinical Outcome Keto:

• More ventilation-free days

• More vasopressor-free days

• More dialysis-free days

• Shorter stay on ICU
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Implementation into a general „Health Concept“?
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Be aware of the beginnings!
Integrated preventive concept: 

High blood 
pressure?

Some 
overweight?

Deposits in 
the carotid?

Chronic 
Tiredness?

Disc or joint 
problems?



Stress

Food 
intolerances

Gut 
microbiome

Sports

Toxines

Diet

Hormones

Mitochondria 

Inherited 
risk 
factors

Integrated preventive concept:  



Second mainstay: Private Practice
Tailoring personalized 
Preventive/therapeutic concepts
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