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VLCKD&represents&a&nutritional&intervention&that&mimics&fasting&
through&a&marked&restriction&of&daily&carbohydrate&intake,&usually&
lower&than&30&g/day&(≃13%&of&total&energy&intake),&with&a&relative
increase&in&the&proportions&of&fat&(≃44%)&and&protein&(≃43%)&and&a&
total&daily&energy&intake&<800&Kcal.&
VLCKD&should&not&be&considered&as&a&high;protein&diet,&since&its&daily&
protein&intake&is&approximately&1.2J1.5&g/Kg&of&ideal&body&weight

What&is&VLCKD?

Caprio&M&et&al.&J&Endocrinol Invest&2019&

VLCKD&is&based&on&protein&preparations&of&high&biological&value&
derived&from&green&peas,&eggs,&soy&and&whey.&Each&protein&
preparation&is&composed&by&approximately&18&g&protein,&4&g&
carbohydrate,&3&g&fat&(mainly&high;oleic&vegetable&oils)&and&provides&
approximately&100–150&kcal.&
Therefore,&VLCKD&is&characterized&by&a&low&lipid&content,&mainly&
deriving&from&olive&oil&(≃ 20&g&per&day),&of&which&polyunsaturated&
fatty&acids&(PUFA)&<10&%
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Target'molecules and'cellular signaling'of'β3HB'are'
associated'with'the'aging'process,'which'is
accelerated'by'senescence'and'inflammation.'β3HB'
delays'senescence'via'HDAC'inhibition,'hnRNP A13
mediated'Oct4'expression,'and'β3hydroxybutyrylation
on'p53.'Furthermore,'β3HB'suppresses'inflammation'
by'NLRP3'inhibition'or'HCAR2'activation'and'reduces'
the'contribution'to'aging3associated'diseases.

KETOGENIC)THERAPY:)EFFECTS)ON)AGING)AND)LIFE4SPAN





!!hydroxybutyrate Inhibits Class3I3Histone Deacetylases



Puchalska P)and)Crawford)PA,)Cell)Metabolism 2017

! Riduzione dell’infiammazione (GPR109A6
è6abbondantemente espresso6da6
monociti e6macrofagi)

! Riduzione dell6stress6ossidativo
! Aumento delle proteine antiossidanti
! Riduzione dell’appetito/aumento della
sazietà

! Miglioramento delle proteine
mitocondriali

Applicazioni*in*diversi*contesti*clinici!

UN*METODO*PER*TANTE*INDICAZIONI*DIVERSE
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As the field of precision medicine is gaining traction, nutrition research is experiencing a ‘gold rush’
for biomarkers that may enable the selection of personalised dietary interventions to maximise an
individual’s likelihood of successful response.
These biomarkers include both genetic factors and dynamic biomarkers that respond to lifestyle
factors such as physiological markers, epigenetics and transcriptomics, metabolomics and the
microbiome.
The use of biomarkers of dietary response would be of particular clinical relevance for the selection
and individualised risk–benefit analysis of therapeutic diets, such as the ketogenic diet (KD), which
provide alternative or complementary therapies to standard?of?care treatments

A"personalised lifestyle"approach"to"ketogenic"diets"would"enable"to"maximise both"
therapeutic"effectiveness and"long:term safety for"patients



Modificazioni*nella*composizione*corporea*con*l’età

Bhasin S,)et)al.)Endotext.)2022.

Con)l’età)si)assiste)ad)un)progressivo)aumento della)massa*
grassa*e una)diminuzione della)massa*muscolare.

IMC

Massa)grassa

Massa)
muscolare



Weight loss Change in waist

Obesity(treatment(by(very(low1calorie1ketogenic(diet(at(two(years

Ketosis

Moreno&B&et&al.&Endocrine&2016











DEFINIZIONE
• Sarcopenic obesity (SO) is a clinical and functional condition
characterized by the coexistence of obesity, characterized by excess fat
mass (FM), and sarcopenia. Sarcopenia, defined as low skeletal muscle
mass and function, has been identified and described as a geriatric
syndrome with a multifactorial aetiology whose prevalence increases
with age.

• However, sarcopenia may arise in individuals with obesity at any age.

• Obesity can independently lead to loss of muscle mass and function, due
to the negative impact of adipose tissueBdependent metabolic
derangements, such as oxidative stress, inflammation and insulin
resistance, all of which negatively affect muscle mass.







The$inclusion$criteria$were$as$follows:
women&and&men,
age&between&50&and&70&years&old,
BMI&between&30&and&40&kg/m2

WC&≥102&cm&for&men&and&≥88&cm&for&women,
sarcopenia,&insulin&resistance&(Homeostasis&Model&
AssessmentIInsulin&Resistance,&HOMAIIR&≥&2.5)&or&type&2&
diabetes&mellitus&treated&only&with&metformin.

The$exclusion$criteria$were$as$follows:
lack of&informed consent,
hypersensitivity to&components of&meals replacement,
type 1&diabetes,
cell failure in&type 2&diabetes mellitus,&insulin therapy or&
concomitant use&of&sodium/glucose cotransporter 2&(SGLT2)&
inhibitors,
gastrointestinal diseases,
hydroelectrolytic alterations,
psychiatric disturbances,
kidney failure [estimated glomerular filtration rate&(eGFR)&<&60&
mL/min],
liver failure,
heart failure (NYHA&IIIIIV),
respiratory failure,&
unstable angina&or&cardiac arrhythmias;&recent stroke or&
myocardial infarction (<12&months)& Camajani et)al,)in)press.)DOI)10.3389/fnut.2022.955024



Nutritional an*Physical Intervention
Dietary intervention (VLCKD):
• All patients followed a VLCKD [7807800

kcal/day, with the following composition in

macronutrients:

• carbohydrates 26 g (13.5%),

• fats 35 g (40.4%)

• proteins 80790 g (1.2 71.4 g/Kg)]

• Patients were given four or five meals/day

[timing was at main meals (8 a.m., 1.00 p.m.

and 8.00 pm), mid7morning and mid7

afternoon].

• Supplements of vitamins, minerals and

omega73 fatty acids, were provided in

accordance to international

recommendations (EFSA)

• It was also recommended to drink not less

than 2.072.5 l of water per day.

Physical training intervention (IT):
• Seven days after the beginning of the

nutritional protocol, the patients enrolled in

the VLCKD+IT group started Interval Training

(IT) twice a week.

• Due to pandemic, physical exercise sessions

were carried out via Zoom platform with a

personal trainer and each session lasted 30735

minutes.

• Each session of physical exercise was

structured as follows:

• an initial warm up

• breathing and stretching of the posterior

chain,

• Interval training: functional exercises for 20730

seconds with a 10715 second pause,

• proprioception and balance

• breathing

Camajani et)al,)in)press.)DOI)10.3389/fnut.2022.955024
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Grouped ranking charts of observed relative
differences (% variation vs basal values) from
T0 to T6 in fat mas and fat free mass in
VLCKD and VLCKD+IT groups.
**: p=0.001
***: p<0.001

Box plot of  pooled ranking of  observed relative differences 
(% variation vs basal values) from T0 to T6 in Chair stand 
test in VLCKD and VLCKD+IT groups.

**
***

Camajani et*al,*in*press.*DOI*10.3389/fnut.2022.955024
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2022#
NUOVA#CHIAVE#DI#LETTURA#DELLA#TERAPIA#CHETOGENICA
UN#APPROCCIO#INTEGRATO#DI#PRECISIONE,#CHE#PREVEDE#L’AZIONE#SINERGICA#DI:

• Un%percorso terapeutico validato scientificamente per%la%gestione%del%paziente,%che
segue i%principi delle%%VLCKD.

• Un’integrazione%specifica%di%micronutrienti%e%nutraceutici%per%favorire%il%ripristino%degli%
equilibri%cellulari%e%funzionali.

• La%combinazione%con%adeguato%esercizio%fisico,%opportune%modifiche%dello%stile%di%vita,%e%
terapia%farmacologica

.%



27

Il paziente viene accompagnato fino alla fase di mantenimento, la fase piu importante, ma
anche la più delicata e la più complessa da controllare.

L’obiettivo: ristabilire un equilibrio alimentare e fisiologico che si protragga nel tempo,
riducendo il rischio di ricadute e favorendo uno stato di “buona salute” a lungo termine.

TERAPIA4CHETOGENICA4DI4PRECISIONE

Potenziale4aumento4della4percentuale4di4successo4e4riduzione4del4rischio4di4ripresa4ponderale



! Miglior'controllo'glicometabolico

! Azione'anti1infiammatoria

! Riduzione'del'rischio'oncologico'(colon,'mammella,'pancreas,'fegato)

! Riduzione'della'terapia'farmacologica

! Miglioramento'della'performance'fisica'e'della'produttività'lavorativa

! Mantenimento)della)massa)magra

! Personalizzazione)del)trattamento)(combinazione'con'altre'strategie'

nutrizionali/psicoterapiche/farmacologiche/chirurgiche)

Vantaggi'della'terapia'chetogenica'sulle'comorbidità associate'all’obesità



Uno$sguardo$al$futuro

GRAZIE'DELL’ATTENZIONE!
ONE SIZE DOES NOT FIT ALL!!!!
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