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Abstract
Ketogenic diet is gaining popularity as a nonpharmacological
intervention for weight loss and
glycaemic control. There is abundant literature on this
topic, which serves to confuse the reader. No scientific
recommendations have been formulated to guide
evidence-based or rational use of ketogenic diet in
obesity and diabetes management. This article is a
situational analysis of leading professional guidelines on
diabetes care, with regards to their coverage of ketogenic
diet. It underscores the need for leading experts to pay
attention to this upcoming field of metabolic medicine.

Lack Of Guidance
Nutrition is an integral part of metabolic management,
and is recognized as such. The need for patient centred
choices in diabetes care is also well known. One
nutritional management choice, which may be of help to
many persons with diabetes and/or obesity, is the
ketogenic diet4. However, no professional organization
in endocrinology or diabetology has focused on the
rational use of ketogenic diet in these conditions. This
may be due to many factors. These include lack of
interprofessional communication with ketogenic diet
experts, a misplaced fear of the pathological effects of
ketosis, and poor awareness regarding the difference
between nutritional (physiological) ketosis and insulin
deficiency induced (pathological) ketosis.
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INDICAZIONI:
• Obesità grave o complicata (ipertensione, diabete 

tipo 2, dislipidemia, OSAS, sindrome metabolica, 
osteopatie o artropatie severe.

• Obesità severa con indicazione alla chirurgia 
bariatrica (nel periodo pre-operatorio).

• Pazienti con indicazioni a rapido dimagrimento 
per severe comorbilità.

• Non-alcoholic fatty liver disease (NAFLD).
• Epilessia farmaco-resistente

CONTROINDICAZIONI:
• Gravidanza e allattamento.
• Anamnesi positiva per disturbi 

psichici e comportamentali, abuso 
di alcol e altre sostanze.

• Insufficienza epatica e/o renale
• Diabete tipo 1.
• Angina instabile, IMA 

recente.<<<<

Molte delle criticità emerse sono dovute a: errori prescrittivi, gestionali, e alla carenza di follow-up!
Difficoltà legate alla compliance, scarsità di studi a lungo termine
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Joshi S - JAMA Internal Medicine Published online July 15, 2019

The risks posed by the ketogenic diet may explain why the 
majority of, if not all, populations consume enough 
carbohydrates to avoid chronic ketosis.
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Sono state formulate raccomandazioni basate  sull'evidenza riguardo l’uso della VLCKD in 
diversi contesti clinici. 

Segnalando la forza delle raccomandazioni e la qualità delle prove secondo il sistema 
(GRADE). 
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VLCKD is a nutritional protocol that resembles fasting through a marked restriction of daily carbohydrate 
intake, usually lower than 30 g/day (≃ 13% of total energy intake) along with a relative increase in the 
proportions of fat (≃ 44%) and protein (≃ 43%) and a total daily energy
intake < 800 kcal. The VLCKD protocol is a weight loss nutritional program based on a high-biological-value 
protein (coming from milk, peas, whey and soy) preparations diet and natural foods. 
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Muscogiuri et al JTM 2019
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− We recommend a maximum 12-week weight-loss program with VLCKD as part of a multidisciplinary weight 
management strategy to adult severely (class 2 or higher) obese patients not responsive to standardized diet as a 
second line option (1 ØØØO).

− We recommend a maximum 12-week VLCKD treatment as part of a multidisciplinary weight management strategy 
for obese patients who have a clinically assessed need to lose weight rapidly (1 ØØØO).

− We suggest the use of a weight-loss program with VLCKD in intermittently combination with low-calorie dietary 
approaches for severely obese patients (2 ØOOO).

− We recommend a long-term weight-loss maintenance follow-up after VLCKD in severely obese patients (1 ØØØO). 
Weight maintenance or additional weight-loss strategies, if weight-loss target is not achieved, are recommended.
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Puchalska P and Crawford PA, Cell Metabolism 2017

- Riduzione dell’infiammazione (GPR109A è 
abbondantemente espresso da monociti e 
macrofagi)

- Riduzione dell stress ossidativo
- Aumento delle proteine antiossidanti
- Riduzione dell’appetito/aumento della

sazietà
- Miglioramento delle proteine mitocondriali

Metodo che può essere applicato in diversi contesti clinici!
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AI Castro et al. Nutrients 2018

“A battery of psychological test was 
performed in 22 obese patients (12 
females, 47.2  10.2 year and BMI of 35.5  
4.4) through the course of a 4-month VLCKD 
on four subsequent visits: baseline, 
maximum ketosis, reduced ketosis, and 
endpoint”.

“Relevantly, a statistically significant 
decrease was also observed in the craving 
for specific nutrients
from baseline to endpoint. The craving for 
simple sugars and trans fats was modified 
earlier than the other items, since maximum 
ketosis compared with baseline”.



Moreno, B., Bellido, D., Sajoux, I. et al. Endocrine (2014) 47: 793.

A group of obese patients were randomized into two groups: the
VLCK diet group and a standard low-calorie diet (LC
group). The follow-up period was 12 months. Both groups
received external support, counseling, to perform physical
activity and adhered to the diet. The VLCK diet induced a
30–45 days of mild ketosis and significant effects on body
weight within 15 days. At 2 months, the weight reductions
in the VLCK diet and LC diet groups were 13.6 ± 3.9 and
4.8 ± 2.7 kg, respectively (p\0.0001). At the end of the
study, at 12 months, the weight reductions were19.9 ± 12.3 and 
7.0 ± 5.6 kg, respectively (p\0.0001),and more than 88 % of patients in the VLCK diet group lost more of 10 % 
of their initial weight. Lean mass was practically unaffected. The VLCK diet was well tolerated and the side 
effects were moderate and transitory. The VLCK diet was significantly more effective than a standard LC diet. 
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Moreno, B., Bellido, D., Sajoux, I. et al. Endocrine (2014) 47: 793.

At one year follow up in the group 
with VLCK diet, most loss more than 
10 % of their initial weight and lean 
mass was preserved.
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A randomized case-control- 25 healthy subjects. 
A diet low in carbohydrates, associated with a decreased caloric intake, is effective in weight loss. 
After VLCKD, versus VLCD, no significant differences in body lean of the trunk, body lean distribution (android and gynoid), 
total body lean 
After VLCKD, sarcopenia did not increase

Merra et al Eur Rev Med Pharmacol Sci 2016
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↑ Hepatic
insulin sensitivity

(Lim et al., 2011) ↑ Peripheral
insulin sensitivity
(Viljanen et al., 2009)

↑ 1st phase 
insulin response

(Malandrucco et al., 2012) ↓HbA1c
(Saslow LR, et al. 2017)

days weeks months

Weight loss
A Moreno et al. 2016

Cignarelli A, Giorgino F et al. JENI 2019



Perry et al 2018
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Recommendations: Diet, physical activity & behavioral therapy 

Short-term (3-month) interventions that employ Very Low Calorie Diets (<800 
kcal/day) and total meal replacements may be prescribed for select patients by 
trained practitioners with close medical monitoring. To maintain weight loss, such 
programs must incorporate long-term, comprehensive, weight maintenance 
counseling. 

Standards of Medical Care in Diabetes -
2017 
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Hammer S J Am Coll Cardiol 2008
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Obesità  Ipogonadismo
• L’obesità determina un aumento della conversione di T in E2 (aromatasi) e una riduzione dei livelli 

di SHBG, di inibina B e di T libero e totale (Chavarro et al., 2010; Mah & Wittert, 2010; Ramlau-
Hansen et al., 2010; Shukla et al., 2014)

• L’aumentata produzione di E2 riduce la secrezione di LH determinando un ulteriore calo della 
produzione di T totale e libero (ipogonadismo centrale) (Shukla et al., 2014)

• Negli obesi l’aumento delle endorfine riduce la produzione di GnRH ipotalamico e, 
conseguentemente, dell’ampiezza della pulsatilità dell’LH (ipogonadismo centrale) (Blank et al., 
1994) 
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OBESITA’ ↓ T Correlazione 
bidirezionale



Study, year
Design N

Age
(y)

BMI
(kg/mq)

Baseline T 
(nmol/L)

Therapy Weeks Weight loss
T increase
(nmol/L)

Kaukua, 2003
RCT 38 46 39 11.1 VLED vs control 32 14% 3.0 

Niskanen, 2004 
Cohort 58 46 36 12 VLED 9 14% 5.0 

Khoo, 2010 
Case-control 19 58 35 10 VLED 8 8% 1.2  

Ng Tang Full, 2016
RCT 100 52 37 8

VLED
+Placebo
Vs. VLED

+TRT

56
(10 wk
VLED 

phase)

Study 1.8
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Study, year
Design

N
Age
(y)

BMI
(kg/mq)

Therapy Weeks Weight loss
IIEF-5
score

SDI score IPSS score

Kaukua, 2003 
RCT 38 46 39 VLED vs 

control 32 14% ns

Khoo (DM), 
2010 
Case-control 

19 58 35 VLED 8 8% 2.1 10.4 -2.1

Khoo (non-DM),
2010 
Case-control 

25 44 36 VLED 8 11% 2.2 9.1 -6.4
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Short term Treatment
Dehydration Proper water intake (at least 2 L of sugarless fluids daily) is 

mandatory mostly in the first 3 phases
Headache Mild analgesics as pills instead of liquid formulations because 

they could contain sugar
Hyponatremia If patient complain hypotension-related symptoms, it is advisable 

to increase salt intake wherever there are no contraindications
Hypomagnesemia Supplementing with magnesium can help reduce muscle cramps, 

difficulty sleeping and irritability mostly in the active stage.
Transient hypoglycemia If blood glucose is less than 40 mg/dL and hypoglycemia is 

symptomatic, it is suggested the assumption of carbo-hydrate-
containing beverages such as orange juice.

Muscogiuri et al JTM 2019
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Short term Treatment
Transitory Letargy If lethargy persists more than few days, medical

investigations are recommended.
Halitosis Chewing on a low-calorie mint or sugar free chewing gum
Gastrointestinal side effects
(nausea/vomiting, diarrhea, or 
constipation)

Nausea: frequent intake of small food amounts, intermittent 
use of GI drugs such as antiemetics, GI tract regulators, and 
antacids

Constipation: ensuring an adequate fluid intake and/or using 
low-calorie bulk laxative and/or intermittent enemas. The 
supplement of dietary fibre may improve constipation 
increasing the number of bowel movements.

Transitory Hyperuricemia No treatment except for patients with a prior history of gout 
that could be more prone to develop exacerbations.
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Long term Treatment
Hypoproteinemia Increase protein intake

from 1 g/kg/day to 1.5 g/kg/day
Hypocalcemia and bone damage Adequate high intake of calcium and vitamin D
Urolithiasis The use of cholesterol-reducing medication

should be taken into account if LDL does not normalize
after returning to normal diet.

Hair loss Increase in protein intake during fasting
in order to preserve nitrogen balance

Gallstones Fat intake of 7–10 g per day has been reported as a 
threshold for maintaining an efficient gallbladder 
emptying
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𑐀 La VLCKD è un trattamento sicuro ed efficace nel calo ponderale 
del paziente affetto da obesità;

𑐀 Migliora il controllo glicometabolico nei soggetti diabetici

𑐀 Svolge un’ azione anti-infiammatoria

𑐀 Riduce il rischio cardiovascolare

𑐀 Preserva la massa magra rivelandosi l’approccio nutrizionale 
ideale nell’obesità sarcopenica

𑐀 Migliora la qualità della vita

𑐀 Consente una personalizzazione del trattamento (combinazione 
con altre strategie nutrizionali/farmacologiche/chirurgiche)
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Prof S. Savastano

Dr. S. Aprano

Dr. G.Muscogiuri

Dr. D.  Laudisio

Dr L. Barrea

Dr. G. Pugliese
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