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Abiogen; Amryt; Astra Zeneca; Boheringer; Difass International; Caelus Health; ; Menarini; Novo Nordisk; 
Probiotical , Sanofi; Therascience

Dichiara altresì il proprio impegno ad astenersi, nell’ambito dell’evento, dal nominare, in qualsivoglia modo o forma, aziende farmaceutiche e/o denominazione
commerciale e di non fare pubblicità di qualsiasi tipo relativamente a specifici prodotti di interesse sanitario (farmaci, strumenti, dispositivi medico-chirurgici, ecc.).



DIETA CHETOGENICA

Any nutritional intervention with the purpose of inducing ketosis

Intermittent fasting IF                          40-55%                    > BMR and < TEE                         20-35% of daily calorie intake
Time-restricted eating TRE                      40-55%                     > BMR and < TEE                         20-35% of daily calorie intake
Fasting mimicking diet FMD                    40-50%                    700-1100 kcal/day 40-50% of daily calorie intake
rProtein-sparing modified fast    rPSMF >40 and <100g/day 1200-1800 kcal/day < TEE         30-50% of daily calorie intake

Casanueva et al. Rev Endocr Metab Dis 2020 



Apporto proteico = 1.2-1.5 g/kg (su peso ideale; 40-43%)

Apporto glicidico = < 30-50 g/die (13-20% energia) 

Apporto lipidico = 25-30 g/die (40-44% energia)

INTEGRAZIONE 
VITAMINE E MINERALI

Energia complessiva:
600-800 Kcal/die

4-12 SETTIMANE

VLCKD



Very low-carbohydrate (< 10% carbohydrates) or 20-50 g/day

Low-carbohydrate (<26% carbohydrates) or less than < 130 g/day

Moderate-carbohydrate (26%-44%)

High-carbohydrate (45% or greater)

20% WEIGHT-LOSS

STEP VLCKD



2019

2021



Calcaterra V et al. Nutrients 2021

Barrea  L et al. Critical reviews in Food Science and Nutrition 2022 

MECCANISMI KD



TG
HTN
GLC 



BARIATRIC SURGERY

Pooled mean TWL at 1-year follow-up: 31.9% after LRYGB and 29.5% after LSG

Pooled mean TWL at 5-year follow-up: 28.1% after LRYGB and 27.0% after LSG

DRUGS 

From 5% to 21% TWL depending on the drug
(Orlistat, Naltrexone-Ibupropione, Phentermine-Topimarate, Liraglutide, Semaglutide, Tirzepatide)

From 9.6% to 13% TWL in T2DM with OW/OB
(Semaglutide and Tirzepatide)

A. van Rijswijk et al. 2021 Obesity Surgery
Bray et al. 2018 Endocr. Rev.

QuingYang Shi et al The Lancet 2022
Jestreboff AM et al NEJM 2022

COMPARATORS



DIETA? TERAPIA?

DILEMMA DEL PRIGIONIERO



For VLCKD?
8 week intervention 

BMI
reduced by 3.25 kg/m2

BW  by 7.5kg 
1 month of VLCKD

BMI 
reduced by 6.16 kg/m2

BW by 16.8kg
6 months after VLCKD

TWL: around 8% in 1 month and 15% in 6 months
Barrea  L et al. Journal of Translational Medicine 2022

Moscogiuri et al. Obesity Facts 2021
Casanueva et al. Rev Endocr Metab Dis 2020 

VISCERAL FAT
reduced by 16.5% 
4 months after VLCKD



Moreno B et al Endocrine 2016

LONG-TERM



LIPIDS

TOTAL CHOLESTEROL
- 17.9 mg/dL

LDL-c
- 9 mg/dL

Moscogiuri et al. Obesity Facts 2021 



LIPIDS

TRIGLYCERIDES
- 49.7 mg/dL

Moscogiuri et al. Obesity Facts 2021 

HDL-c
+ 0.38 mg/dL (ns)

+ 3.14 mg/dL
compared to

other weight loss diets



OBESITY AND T2DM

FASTING GLUCOSE
- 1.29 mmol/L (-23 mg/dL)

HbA1c
- 1.07 %L

AT THE END  KETOSIS 



Moriconi E M et al Nutrients 2021

LONG-TERM



CONTROINDICAZIONI-EFFETTI COLLATERALI-MONITORAGGIO

Caprio M et al JENI 2019



Quando è indicata la VLCKD?

La VLCKD può essere considerata se:
 Insuccesso delle diete precedenti
 Insuccesso della terapia farmacologica  valutare compliance
 Intervento chirurgico programmato (bariatricoo non bariatrico)
 Ritorno ad un peso forma post- allattamento
 Bisogno di un effetto starter/prosecuzione motivante
 Incremento ponderale dopo un arresto del fumo
 Aumento ponderale con terapie farmacologiche
 Incremento ponderale dopo chirurgia bariatrica

La VLCKD trova la sua massima evidenza di efficacia in:
 Obesità + Diabete mellito tipo 2 o Sindrome Metabolica
 Obesità + epilessia resistente (pediatrici e non)
 Riduzione immediata del rischio cardiovascolare
 Obesità + Ipogonadismo maschile
 Obesità Sarcopenica

Caprio M et al JENI 2019

ALTRO?????



Romano Let al Nutrients 2019



Romano Let al Nutrients 2019

CARBOIDRATI
Quoziente respiratorio RQ = 1
Calore di combustione Q= 15.64 kJ/g (4 kcal/g) 
Resa energetica r= 20.95 kJ/L 

LIPIDI
Quoziente respiratorio RQ = 0.71
Calore di combustione Q= 39.22 kJ/g (9 kcal/g) 
Resa energetica r= 19.75 kJ/L 

Valori di QR < 0,707: gluconeogenesi e chetogenesi
Valori di QR > 1,000: lipogenesi

CALORIMETRIA INDIRETTA



Giallo: intake calorico
Nero: REE
Blu: attività fisica



«the ability of an organism to respond or adapt according to changes in metabolic or energy
demand as well as the prevailing conditions or activity»

Goodpaster BH et al Cell Meab 2017
Galgani GE al Obes Rev 2020

“an adaptive response of an organisms´ metabolism to maintain energy homeostasis by matching
fuel availability and demand for periodic fasting, varying meal composition, physical activity and
environmental fluctuations”

“the capacity for the organism to adapt fuel oxidation to fuel availability so ATP synthesis can
match its demand”

MUSCLE FAT WHOLE BODY

INSULIN-RESISTANCE



Muoio DM et al Cell  2014



Goodpaster BH et al Cell Meab 2017
Galgani GE al Obes Rev 2020



Prodam F , Sutti S et al unpublished

ND 16w WD 16w WD 16w +KD2w WD 16w +KD4w WD 16w +KD8w

WD16w WD16w + KD4wWD16w + KD2w WD16w + KD8w
N(M)AFLD

ND WD16w WD+KD
TREM-2
Gal-3
OPN



Significant reduction of pathways associated
with NASH evolution

Proteomics 

Bioinformatics

Liver proteomic analysis

Prodam F , Sutti S et al unpublished



acidosi

mobilizzazione 
del calcio 
dall’osso

calciuria

acidosi

filtrazione 
renale

riassorbiment
o renale del 

calcio

assorbiment
o intestinale 

calcio

markers di 
formazione 

ossea

POTENZIALI EFFETTI AVVERSI



Blaak EE et al Atherosclerosis 2021

MORTALITA’



DIETA?
TERAPIA?
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