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Etimologia e significato dei termini: dieta e terapia

Terapia: ¢ dal gr. 9epaneia, derivato di Bepamnelw ‘curare’.

Metodo di cura di una malattia; la cura stessa: terapia antibiotica, oncologica, radiologica (Garzanti);

Studio e attuazione concreta dei mezzi e dei metodi per combattere le malattie (Treccani, dizionario di medicina).

Dieta: ¢ dal lat. digeta(m), che e dal gr. diatta ‘modo di vivere'.

Metodo abituale di alimentazione di una persona, di un gruppo, di una popolazione in un certo periodo di tempo
(Garzanti).

Regime alimentare che prevede l'uso di determinate quantita e qualita di cibi, adottato per prevenzione o per cura di

malattie: dieta lattea, iposodica, ipercalorica |dieta dimagrante, dieta povera di grassi e di carboidrati e quindi ipocalorica

(Garzanti)

L'insieme dei nutrienti ingeriti dall'uomo, o da un gruppo etnico, per soddisfare il bisogno alimentare (per es., d.
mediterranea), intesa in tal caso come concetto legato allo stile di vita (Treccani, dizionario di medicina).

Piu spesso s’intende per dieta una limitazione alimentare, proposta dal medico o spontaneamente adottata, in riferimento
soprattutto al totale calorico (d. dimagrante) o comunque finalizzata a raggiungere vantaggi salutistici_mediante
I'esclusione o l'inclusione di particolari alimenti o gruppi di nutrienti. Ladozione di particolari regimi dietetici pud essere
anche motivata da scelte etiche (d. vegetariana) (Treccani, dizionario di medicina).







Multidimensional perspective illustrating the complex interaction of diverse
factors and networks underlying the development of obesity
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Weight Loss Is Difficult, Weight Loss
Maintenance Even More So

* Even in weight loss trials where the treatment arm loses
significantly more weight than placebo, between 25% to
56% of patients on treatment will fail to achieve a 5%
weight loss from baselinel?]

* The problem of weight regain subsequent to weight loss
is even more intractablel®!

* Even patients who lose significant amounts of weight
tend to regain the lost weight and even morel®]

a. KheraR, et al. JAMA. 2016;315:2424-2434.
b. Stelmach-Madras M, et al. Proc Nutr Soc. 2014;73:509-518.



Physiological responses to weight loss favour
weight regain
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CCK, cholecystokinin; GLP-1, glucagon-like peptide-1; PYY, peptide YY
Schwartz A et al. Obes Rev 2010;11:531-547; Sumithran P et al. N Engl J Med 2011;365:1597-1604



Beyond weight loss: a review of the therapeutic uses
of very-low-carbohydrate (ketogenic) diets
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Very-low-carbohydrate diets or
ketogenic diets have been in use since
the 1920s as a therapy for epilepsy
and can, in some cases, completely
remove the need for medication. From
the 1960s onwards they have become
widely known as one of the most
common methods for obesity
treatment. Recent work over the last
decade or so has provided evidence of
the therapeutic potential of ketogenic
diets_in_many pathological conditions,
such as diabetes, polycystic ovary
syndrome, acne, neurologica

diseases,_cancer and the amelioration
of respiratory and cardiovascular
Teease Tk Tactors—The possTBTTy
that modifying food intake can be
useful for reducing or eliminating
pharmaceutical methods ol treatment,
which _are often  Iifelong  with
significant side effects, calls for
serious investigation.

European Joumnal of Oinical Nutrition (2013) 67, 789-796



Punti chiave

| corpi chetonici sono una fonte vitale alternativa di combustibile metabolico per
tutti gli esseri viventi dagli eucarioti ai procarioti compresi batteri e
archeobatteri.

Il metabolismo dei corpi chetonici negli esseri umani e stato sfruttato per
alimentare il cervello durante periodi di carenza di cibo.

Nei mammiferi i corpi chetonici sono prodotti prevalentemente nel fegato
dall’acetil-coenzima A (CoA) ottenuto dall'ossidazione degli acidi grassi e
vengono trasportati nei tessuti extraepatici per |'ossidazione terminale.

L'ossidazione dei corpi chetonici e cruciale per metabolismo energetico nei
tessuti extraepatici in molte situazioni, compresi il digiuno, la fame, il periodo
neobna'éale, il post-esercizio fisico, la gravidanza e le diete a basso contenuto di
carboidrati.

Oltre a servire come combustibile per tessuti extraepatici come il cervello, il
cuore o il muscolo scheletrico, i corpi chetonici sono anche segnali, modificatori
della post-traduzione proteica e modulatori di infiammazione e stress
ossidativo.
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Very Low Ketogenic Calorie Diet (VLKCD)

» Apporto calorico proposto <800 Kcal/die.

» Quota proteica prevista 0.8-1.5 gr/kg di peso corporeo ideale/die.

» Quota glucidica prevista < 50 gr./die, livello soglia per indurre chetogenesi
comunque <1 gr CHO/kg di peso corporeo ideale/die, raggiungendo il range
superiore di apporto solo nei maschi di grossa corporatura.

» Quota lipidica:glucidica+proteica prevista in rapporto 4:1, 3:1, 2:1.

» Impiego di vegetali e ortaggi a basso contenuto glucidico.

» Impiego di integratori per K e Na (come bicarbonati 1.5-2 gr/die), Mg, Ca, PUFA3
(1 gr/die) e composti polivitaminici standard.

» Abbondante apporto idrico.
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SPECIAL ARTICLE A Correction Has Been Published >

Myths, Presumptions, and Facts about Obesity

e NEW ENGLAND
JOURNAL of MEDICINE

Table 1. Seven Myths about Obesity.*

Myth

Small sustained changes in energy intake or expenditure will pro-
duce large, long-term weight changes

Setting realistic goals in obesity treatment is important because other-
wise patients will become frustrated and lose less weight

Basis of Conjecture

National health guidelines and reputable websites advertise that
large changes in weight accumulate indefinitely after small sus-
tained daily lifestyle modifications (e.g., walking for 20 minutes
or eating two additional potato chips)

According to goal-setting theory, unattainable goals impair perfor-
mance and discourage goal-attaining behavior; in obesity treat-
ment, incongruence between desired and actual weight loss is
thought to undermine the patient’s perceived ability to attain
goals, which may lead to the discontinuation of behaviors neces-
sary for weight loss

Large, rapid weight loss is associated with poorer long-term weight
outcomes than is slow, gradual weight loss

This notion probably emerged in reaction to the adverse effects of
nutritionally insufficient very-low-calorie diets (<800 kcal per day)
in the 1960s; the belief has persisted, has been repeated in text-
books and recommendations from health authorities, and has
been offered as a rule by dietitians

Assessing the stage of change or diet readiness is important in help-
ing patients who seek weight-loss treatment

Physical-education classes in their current format play an important
role in preventing or reducing childhood obesity

Breast-feeding is protective against obesity

A bout of sexual activity burns 100 to 300 kcal for each person
involved

Many believe that patients who feel ready to lose weight are more
likely to make the required lifestyle changes

The health benefits of physical activity of sufficient duration, fre-
quency, and intensity are well established and include reduc-
tions in adiposity

The belief that breast-fed children are less likely to become obese
has persisted for more than a century and is passionately de-

fended

Many sources state that substantial energy is expended in typical
sexual activity between two adults

* We define myths as beliefs held true despite substantial evidence refuting them. A list of articles in which these myths are espoused is pro-

vided in the Supplementary Appendix.

M Engl J Med 2013; 365:446-454|..|ﬂnuar}.-' 31,2013 | DOl 10.1056/MEJMsa 1208051




SPECIAL ARTICLE A Correction Has Been Published -

Myths, Presumptions, and Facts about Obesity

Within weight-loss trials, more rapid and greater initial weight loss has been associated with lower body weight at the end of long-
term follow-up. A meta-analysis of randomized, controlled trials that compared rapid weight loss (achieved with very-low-energy
diets) with slower weight loss (achieved with low-energy diets — i.e., 800 to 1200 kcal per day) at the end of short-term follow-
up (<1 yr) and long-term follow-up (=1 year) showed that, despite the association of very-low-energy diets with significantly
greater weight loss at the end of short-term follow-up (16.1% of body weight lost, vs. 9.7% with low-energy diets), there was no

significant difference between the very-low-energy diets and low-energy diets with respect to weight loss at the end of long-term
follow-up.

The NEW ENGLAND
JOURNAL of MEDICINE

N Engl J Med 2013; 368:446-454 | January 31, 2013 | DOI: 10.1056/NEJMsa 1208051




SPECIAL ARTICLE

Myths, Presumptions, and Facts about Obesity

e NEW ENGLAND
JOURNAL of MEDICINE

A Correction Has Been Published -

Table 3. Facts about Obesity.*

Fact

Although genetic factors play a large role, heritability is not destiny;
calculations show that moderate environmental changes can
promote as much weight loss as the most efficacious pharma-
ceutical agents available®®

Diets (i.e., reduced energy intake) very effectively reduce weight, but
trying to go on a diet or recommending that someone go on a
diet generally does not work well in the long-term?”

Regardless of body weight or weight loss, an increased level of exer-
cise increases health?®

Physical activity or exercise in a sufficient dose aids in long-term
weight maintenance®*2°

Continuation of conditions that promote weight loss promotes
maintenance of lower weight®®

For overweight children, programs that involve the parents and the
home setting promote greater weight loss or maintenance®*

Implication

If we can identify key environmental factors and successfully influence
them, we can achieve clinically significant reductions in abesity

This seemingly obvious distinction is often missed, leading to erro-
neous conceptions regarding possible treatments for obesity;
recognizing this distinction helps our understanding that energy
reduction is the ultimate dietary intervention required and ap-
proaches such as eating more vegetables or eating breakfast
daily are likely to help only if they are accompanied by an overall
reduction in energy intake

Exercise offers a way to mitigate the health-damaging effects of obesity,
even without weight loss

Physical-activity programs are important, especially for children, but
for physical activity to affect weight, there must be a substantial
quantity of movement, not mere participation

Obesity is best conceptualized as a chronic condition, requiring on-
going management to maintain long-term weight loss

Programs provided only in schools or other out-of-home structured
settings may be convenient or politically expedient, but programs
including interventions that involve the parents and are provided
at home are likely to yield better outcomes

Provision of meals and use of meal-replacement products promote
greater weight loss®?

More structure regarding meals is associated with greater weight
loss, as compared with seemingly holistic programs that are
based on concepts of balance, variety, and moderation

Some pharmaceutical agents can help patients achieve clinically
meaningful weight loss and maintain the reduction as long as
the agents continue to be used®?

In appropriate patients, bariatric surgery results in long-term weight
loss and reductions in the rate of incident diabetes and mortality®*

While we learn how to alter the environment and individual behaviors
to prevent obesity, we can offer moderately effective treatment
to obese persons

For severely obese persons, bariatric surgery can offer a life-changing,
and in some cases lifesaving, treatment

* We classify the listed propositions as facts because there is sufficient evidence to consider them empirically proved.

M Engl J Med 2013; 365:446-454| January 31, 2013 | DOl 10.1056/MNEJMsa 1208051




Common concerns related to ketone bodies

* slight acidification caused by the accumulation of ketone bodies in
the bloodstream

 electrolyte imbalance



Differenza tra chetosi nutrizionale e cheto-acidosi diabetica

La chetosi fisiologica (postprandiale o a digiuno) non evolve in acidosi minacciosa perché
tale progressione e inibita dall’esistenza di B-cellule pancreatiche integre.

Quando i livelli di chetonemia iniziano a salire vi € la stimolazione delle B-cellule a
secernere insulina con conseguente riduzione della lipolisi nelle cellule adipose.

Table 1. Blood levels during a normal diet, ketogenic diet and
diabetic ketoacidosis'’

Blood levels Normal Ketogenic Diabetic

diet diet ketoacidosis

Glucose (mg/dl) 80-120 65-80 >300
Insulin (pU/1) 6-23 6.6-9.4 ~ 0

KB conc (mm/I) 0.1 7/8 >25
pH 74 74 <73

La chetosi nutrizionale che si realizza durante una dieta chetogenica (VLCD) rimane sempre moderata , (
chetonemia mai superiore a_3 mM/litro ) e costituisce un meccanismo fisiologico del controllo energetico
ampiamente utilizzato dall’uomo in qualsiasi situazione di ridotto introito glucidico.

( La chetosi nutrizionale non é assolutamente paragonabile alla cheto- acidosi diabetica espressione di

una condizione metabolica patologica in cui [ valori di chetonemia raggiungono di 15-20 mMoli/litro,
quindi 5-10 volte superiori a quelli delle chetosi nutrizionale.




Perché possono verificarsi disturbi elettrolitici

disturbi elettrolitici e crampi muscolari possono derivare
dall’eccessiva perdita renale di cationi: Na, K, Ca, Se e Mg indotta
dai corpi chetonici

molecole fortemente anioniche, i corpi chetonici si legano agli
elettroliti di carica positiva per essere eliminati con le urine

I’eventuale perdita elettrolitica va attentamente monitorizzata

il paziente deve capire I'importanza dell’integrazione di sali minerali
associata ad abbondante idratazione



Main indications for the use of VLCKD in metabolic diseases

Strong recommendations Strength of
recommendations and
quality of evidence
according to GRADE
system

Severe obesity (1 2220)

Management of severe obesity before bariatric surgery (1 2230)

Sarcopenic obesity (1 2220)

Obesity associated with type 2 diabetes (preserved beta cell | (1 @@@0)

function)

Obesity associated with hypertriglyceridemia (1 22@0)

Obesity associated with hypertension (1 2220)

Pediatric obesity associated with epilepsy and/or with a high level | (1 @@@0)
of insulin resistance and/or comorbidities, not responsive to

standardized diet

Weak recommendations

Obesity associated with dysbiosis of the gut microbiota (2 22D0)
Obesity associated with high levels of LDL-cholesterol and/or low | (2 @@@O)

levels of HDL-cholesterol

Obesity associated with NAFLD (2 2820)
Obesity associated with heart failure (NYHA 1-11) (2 @000)
Obesity associated with atherosclerosis (2 @2000)
Male Obesity Secondary Hypogonadism (2 2220)
Obesity associated with PCOS (2 2000)
Menopausal transition-related obesity (2 @000)

Neurodegenerative disorders associated with sarcopenic obesity (2 2000)

Strength of recommendations and the quality of evidence according to the Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) system.
Recommendations are classified into one of two grades (grade 1: strong recommendation; grade 2: weak recommendation), while the quality of the evidence is
classified into one of four categories (@000, very low; @POO, low; AP0, moderate; PODD, high)



Absolute contraindications to the use of VLCKD

Absolute contraindications

Type 1 diabetes mellitus, latent autoimmune diabetes in adults, B-cell failure in type 2

diabetes mellitus, use of SGLT2 inhibitors (risk for euglycemic diabetic ketoacidosis)

Pregnancy and breastfeeding

Kidney failure and moderate to severe chronic kidney disease, liver failure, hearth failure
(NYHA HI-1V), respiratory failure

Unstable angina, recent stroke or myocardial infarction (< 12 months), cardiac

arrhythmias

Eating disorders and other severe mental illnesses, alcohol and substance abuse

Active/severe infections

Intense physical activity (e.g. marathon)

48 h prior to elective surgery or invasive procedures and perioperative period

Rare disorders: porphyria, carnitine deficiency, carnitine palmitoyltransferase deficiency,
carnitine-acylcarnitine translocase deficiency, mitochondrial fatty acid p-oxidation

disorders, pyruvate carboxylase deficiency




VLCKD in severe obesity

* Recommendations

e 12-week weight-loss program with VLCKD as part of a multidisciplinary
weight management strategy to adult severely (class 2) obese patients not
responsive to standardized diet as a second line option (1 @@@0).

e VLCKD treatment as part of a multidisciplinary weight management
strategy for obese patients who have a clinically assessed need to lose

weight rapidly (1 2@@0).

e weight-loss program with VLCKD in intermittently combination with low-
calorie dietary approaches for severely obese patients (2 @O0O).

* long-term weight-loss maintenance follow-up after VLCKD in severely
obese patients (1 @@@O).

Strength of recommendations and the quality of evidence according to the Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) system.
Recommendations are classified into one of two grades (grade 1: strong recommendation; grade 2: weak recommendation), while the quality of the evidence is
classified into one of four categories (@000, very low; @POO, low; AP0, moderate; PODD, high)



Assess and treat risk

Measure weight, BMI 25-29.9 (overweight)

Patient P factors for CVD and Assess weight and
height; calculate or 30-34.9 (class | obese) Yes : : Lz
EﬂméJﬂtE{ g BMI or 35-39.9 (ClESS I Ubese} BMI 225 Dbﬁﬂtﬁ‘éﬁl’ﬁlﬁtﬂd IIfa(st‘M": h|$:i?5r:|les
{See Box 1) {See Box 2) or 240 (class Il obese) C(ogmgrag;lﬁ)s 580 H

{See Box 3)

Assess need to
lose weight:
BMI 230 or BMI 25-28.9
with risk factor(s)
(See Box 6)

Evaluation

Mo
BMI 18.5-24.9

—M0, insufficient risk

Advise to
avoid weight gain,
address and treat
other risk factors

(See Box 7) Yes

Measura waight
and calculate BMI
annually or more

frequently
(See Box 17)

AHA/ACC/TOS Prevention Guideline

2013 AHA/ACC/TOS Guideline for the Management
of Overweight and Obesity in Adults
A Report of the American College of Cardiology/American Heart

Assess readiness to
make lifestyle changes
to achieve weight loss

No, not yet read

- - - - - - - 1 I {S% Box a)
Association Task Force on Practice Guidelines and The Obesity Society il
) Follow-up and lifestyle ——
Endorsed by the American Association of Cardiovascular and Pulmonary Rehabilitation, American weight loss intervention
Pharmacists Association, American Society for Nutrition, American Society for Parenteral and Enteral [Ekonance (See Box 11a) Yes, ready

{Sae Bax 15)
Nutrition, American Society for Preventive Cardiology, American Society of Hypertension, Association

of Black Cardiologists, National Lipid Association, Preventive Cardiovascular Nurses Association,
The Endocrine Society, and WomenHeart: The National Coalition for Women With Heart Disease

Alternative delivery

and health goals and
intervention strategies
(See Box 9)

!

{See Box 11b)

of lifestyle . .
intewe:ﬁan [Delermme weight loss

Box 9: Determine Weight Loss and Health Goals and Intervention Strategies
Clinician and patient device weight los< and health goals and comprehensive lifestvie trestment strmegies 1o achieve '8
these goals,

Recommended goals for weight loss: A realistic and meaningful weight loss goal is an important first step. Although

Intensive behavioral
treatment (See Box 10);
reassess and address
medical or other

sustained weight loss of as little as 3%-5% of body weight may lead to clinically meaningful reductions in some : Eﬁé\"ﬁi%ht T contributory factors: Weight loss 25% Comprehensive lifestyle
cardiovaseular risk factors, larger weight loszes produce greater benefits. The Expert Panel recommends as an initial i impr(?vnenfgntmem consider adding or —No- and sufficient improvement intervention alone or
; " : T i) ey . reevaluating obeasity in health targets with adjunctive therapies
goal the loss of 3%-10% of baseline weight within & months, |n{|s1mliah ta ;}ts pharmacatherapy (See Box 14) (BMI 230 or 227 with
e Box

(See Box 12), andlor
refer 1o an experienced
bariatric surgaon
(See Box 13)

comorbidity)

Recommended methods For weight loss: Weight loss requires creating an energy deficit through calonc restriction, (e
28 DoX

physical activity, or both. An encrgy deficit of 2500 keal'd eypically may be achieved with dictary intake of 1200-
1500 keal'd for women and 1300 1500 keal®d for men. The choice of calone-restricted diet can be individualized 1o

. R o \,
the patient's preferences and health statas (CQ3). Very-low-calorie diets (<300 keal/d) should be used only in limited No
circumstances in a medical care setting where medical supervision and a high intensity lifesiyle imervention can be *
provided. If a specialized dict for CVD risk reduction, diabeies, or other medical conditions is also prescribed, refer- I I

Continue intensive

ral to @ mutrition professional® is recommended (CO3),
medical management of

BMI 240 or BMI 235 with comorbidity. BMI 230 or BMI 227 with

Recommendations for management of medical conditions during weight loss: While weight loss treptmem is
ongoing, manage risk factors such as hyperiension, dyslipidemia, and other obesity-related conditions. This includes
monitoring the patient's requirements for medication change as weight loss progresses, particularly for antihyperten-
sive medications and diabetes medications that can cause hypoglycemia.

CVD risk factors and
ohesity-related
conditions; weight
management options
(See Box 19)

Offer referral to an experienced

bariatric surgeon for consultation and

evaluation as an adjunct {o
comprehansive lifestyle intervention
(See Box 13)

T

comoarbidity—option for adding
pharmacotherapy as an adjunct to
comprehensive lifestyle
intervention
(See Box 12}t

f
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AMERICAN ASSOCIATION OF CLINICAL ENDOCRINOLOGISTS
AND AMERICAN COLLEGE OF ENDOCRINOLOGY
COMPREHENSIVE CLINICAL PRACTICE GUIDELINES FOR
MEDICAL CARE OF PATIENTS WITH OBESITY

LIFESTYLE THERAPY

Evidence-based lifestyle therapy for treatment of obesity should include three components

PHYSICAL ACTIVITY

« Reduced-calorie healthy meal plan
«  ~500-750 kcal daily deficit

« Indriidualize based on personal
and cultural preferences

«  Meal plans can include:
Mediterranean, DASH, low-carb,
low-fat, volumetric, high protein,
vegetarian
Meal replacements
Very low-calorie diet is an option

for selected patients and requires
medical supervision

Team member or expertise:
dietitian, health educator

«  Voluntary aerobic physical activity
progressing to =150 minutes/week
performed on 3-5 separate days
per week

+ Resistance exercise: single-set
repetitions involving major muscle
groups, 2-3 times per week

+ Reduce sedentary behavior

+  Individualize program based on
preferences and take into account
physical limitations

Team member or expertise:
exerdse trainer, physical activity coach,
physical/occupational therapist

ENDOCRINE PRACTICE Vol 22 (Suppl 3) July 2016 1

An interventional package that
includes any number of the following:

+  Self-monitoring
(food intake, exercise, weight)
« (Goal setting

« Education (face-to-face meetings,
group sessions, remote technologies)

« Problem-solving strategies
«  Stimulus control

+ Behavioral contracting

« Stress reduction

+ Psychologic evaluation, counseling,
and treatment when nesded

« Cognitive restructuring

+ Motivational interviewing

+ Mobilization of social support
structures

Team member or expertise:
health educatar, behaviorist, clinical
psychologist, psychiatrist
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GUIDELINES

Identification, assessment, and management of
overweight and obesity: summary of updated NICE
guidance

Heather Stegenga systematic reviewer', Alexander Haines health economist®, Katie Jones senior

project manager®, John Wilding professor of medicine and honorary consultant physician®, On
behalf of the Guideline Development Group

Use of very low calorie diets

* Do not routinely use very low calorie diets (<800 kcal (1
kcal=4.18 kJ)/day) to manage obesity (defined as BMI
>30). (New recommendation.) [Based on low to very low
quality evidence, a threshold cost effectiveness analysis,
and the experience and opinion of the Guideline
Development Group (GDG)]

Only consider very low calorie diets as part of a
multicomponent weight management strategy (box 3) for

people who are obese and who have a clinically assessed
need to lose weight rapidly (for example, those who need
joint replacement surgery or who are seeking fertility
services). Ensure that:

-The diet is nutritionally complete

-The diet is followed for a maximum of 12 weeks
(continuously or intermittently)

-People following the diet are given ongoing clinical
support.




Is there a weight cycling effect?

>

YV V

Many studies demonstrate that a KD, at least in the short-term, results in greater weight
loss than low-fat diets;

from a long term perspective the success of a nutritional approach is defined by the
amount of weight regain;

fewer data are available, in particular regarding so-called weight cycling effect;

opponents and doubters of KDs suggest that any beneficial effects are only transient;
definition of successful weight loss maintenance: “Individuals who have intentionally
lost at least 10% of their body weight and kept it off at least one year”;

recently it has been demonstrated that the increases in circulating ghrelin and in
subjective appetite which accompanied a hypocaloric diet were reduced with a ketogenic
approach;

moreover two brief periods of ketogenic diet separated by longer periods of maintenance
of Mediterranean diet, led to successful long term weight loss and improvements in
health risk factors without weight regain effect.



Medical News & Perspectives

Interest in the Ketogenic Diet Grows for Weight Loss

and Type 2 Diabetes

Jennifer Abbasi

his summer, 25 overweight and obese

I adults participating in a tightly con-

trolled feeding study will take up full-

time residence for 3 months at a wooded

lakefront center in Ashland, Massachusetts.

However, before checking in at Framingham

State University's Warren Conference Cen-

ter and Inn, they will have to lose 15% of their

body weight on a calorie-restricted diet with
home-delivered meals.

Those who pass this hurdle will be in-
vited to the inn, where they'll be randomly
assigned to 1of 3 equal-calorie diets: a low-
fat, high-carbohydrate diet that's either
high or low in added sugar or a very low-
carbohydrate, high-fat ketogenic diet that
causes the body to switch from burning car-
bohydrates to burning fat.

The group will be the first of 5 that will
participate in the trial over 3 years. Changes
in body fat mass and energy expenditure will
be assessed to determine if any of the diets
have a unique effect on metabolism, while
controlling calorieintake, in people who have
already lost weight.

"It's hard to lose weight, but it's much
harder to maintain that weight loss because
of well-described physiological adapta-
tions,” said coprincipal investigator David S.
Ludwig, MD, PhD, a professor of pediatrics
and nutrition at Harvard Medical School
and Harvard T.H. Chan School of Public
Health. After most diet-induced weight

loss, "hunger goes up and metabolic rate

goes down, and tendency to restore fat

increases.”

But there are hints that the ketogenic

diet may be different. A meta-analysis of

jama.com

13 randomized controlled trials suggested

protein, changes in appetite-regulating

that people on ketogenic diets tend to lose

hormones on a low-carb diet, a direct

more weight and keep more of it off than

people on low-fat diets. People placed on

these diets often report decreased hunger,

according to Amy Miskimon Goss, PhD, RD,
an assistant professor at the University of
Alabama at Birmingham (UAB) Nutrition
Obesity Research Center. The appetite-

suppressing powers of the diet aren't

fully understood but could have to do

with the satiating properties of fat and

hunger-reducing role of ketone bodies—

the body's main fuel source on the diet—or
other factors.

Additionally, the ketogenic diet may
not affect metabolism the same way other
diets do. In a previous study, Ludwig found
that metabolism slowed by more than
400 kcal/d on a low-fat diet while there
was no significant decline in metabolic rate
on a very low-carb diet.

JAMA January 16, 2018  Volume 319, Number 3



VLCKD and bariatric surgery

e Recommendations

e 2- to 4-week weight loss program with VLCKD for bariatric patients to
induce a weight loss of approximately 5% and a reduction in liver
volume of at least 10% (1 @@@O).

e 2- to 6-week weight-loss program with VLCKD for bariatric patients to
reduce visceral adipose tissue (2 @O00).

GRADE system. Grade 1: strong recommendation; grade 2: weak recommendation. Quality of evidence classified into one of four categories (#0000, very low; @POO,
low; @GP0, moderate; @PDP, high)



LINEE GUIDA

DI CHIRURGIA DELL'OBESITA

EDIZIONE 2016
4. Trattamento perioperatorio

EFE] La riduzione preoperatoria del peso corporeo ¢ consigliata nei pazienti
candidati alla chirurgia bariatrica, soprattutto se in presenza di BMI molto elevato
o di grave obesita viscerale, anche attraverso la prescrizione di una dieta a basso
contenuto calorico/chetogena nel periodo preoperatorio (LIVELLO DI EVIDENZA: 2;
GRADO DI RACCOMANDAZIONE: A).

La diminuzione del peso corporeo riduce notevolmente le dimensioni del grasso
viscerale e del fegato facilitando l'esecuzione degli interventi laparoscopici'?, ri-
ducendo il tempo di esecuzione e il rischio di conversione**, e migliora i risultati

a breve e lungo termine*” soprattutto nei pazienti super-obesi®. Diversi metodi
somno stati proposti per favorire la perdita di peso preoperatoria e dalle evidenze
in letteratura pare chiaro come I'impiego di una dieta a basso contenuto calorico/
chetogena da 15 a 30 giorni prima dell'intervento ottenga risultati soddisfacenti
in minor tempo, con un costo minore e meno effetti collaterali rispetto al pal-
loncino intragastrico®4.
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DOI 10.1007/511695-016-2167-3
REVIEW ARTICLE

REVIEW @ CrossMark

The Efficacy of Energy-Restricted Diets in Achieving Preoperative Weight

Commercial Very Low Energy Meal Replacements Loss for Bariatric Patients: a Systematic Review

for Preoperative Weight Loss in Obese Patients:

a Systematic Review Fathimath Naseer - Asim Shabbir?? - Barbara Livingstone - Ruth Price - Nicholas L. Syn® - Orla Flannery*

Lynda J. Ross'? - Siobhan \\-’flli?n '.Emma J. Osland ' -

Muhammed Ashraf Memon **¢7* = Records identified through database Additional records identified

£ searching through alternative sources
Records identified through Additional records identified ; (n=425) (n =330)
database searching through other sources §
(n=97) (n=8) %
v v ) Records afle(rnd:ul;lsiclz;les removed
Records after duplicates removed
(n=98) -
. :E Records after screening Records excluded ‘
[ | [ | ) titles and abstracts > (n=89)
patients. Adverse effects and dropout rates were minimal. Ten compliance with a 700-1050 kcal (2929-4393 kJ)
. . - o . . . ) - )

out of 14 studies achieved 5-10 % total weight loss. Six of six diet, consisting of moderate carbohydrate, high
studle,sj reportmg' liver 'volu'me achieved 10 % reduction. protein and low/moderate fat, for 3 weeks is likely to
Endpomts for perlopt?ratl\./e risks and outcomes were too var- achieve 5% weight loss. A low-carbohydrate diet (<
ied tolsupportgef'mltwe _“is'k bet;eﬁt' | bl 20 g/day) may achieve this target within a shorter
Conclusions Commercial meal replacements are feasible, duration. Additional research is required to validate

have minimal side effects and facilitate weight loss and liver
shrinkage in free-living obese patients awaiting elective sur-
gery. A reduction in surgical risk is unclear.

these conclusions.

Includec




VLCKD, skeletal muscle and bone health

e use of VLCKD in the context of sarcopenic obesity without relevant
concerns for loss of lean body mass (1 @@@0).

* VLCKD in the context of severe obesity to preserve bone health (2

PPPO).

GRADE system. Grade 1: strong recommendation; grade 2: weak recommendation. Quality of evidence classified into one of four categories (#0000, very low; @POO,
low; @GP0, moderate; @PDP, high)



European Review for Medical and Pharmacological Sciences

2017; 21: 2274-2289

Table Il. Anthropometric measurements of body composition parameters before and after each dietary treatment.

Efficacy and safety of very-low-calorie
ketogenic diet: a double blind randomized
crossover study

C. COLICA', G. MERRA?, A. GASBARRINF, A. DE LORENZO?,

G. CIOCCOLONF, P. GUALTIERIF, M.A. PERRONE®’, S. BERNARDINI®,
V. BERNARDC?, L. DI RENZO*, M. MARCHETTI®'®

VLCKD, VLCKD,
Time TO T1 TO T1
Mean = SD Mean = SD Mean = SD Mean = SD
(Min = Max) (Min - Max) (Min - Max) (Min - Max) P
Weight (kg) 82.23 £ 14.60 77.62 +12.37 0.00 7743 +7.12 71.30 +£6.91 0.00
(64.00 — 105.00) (64.00 —96.00) (69.00 — 88.00) (63.10 — 82.50)
BMI 2085 £ 398 2654+ 414 0.00 2042 +£224 2611 £2.42 0.00
AFP (%) 4470 +£6.33 4290+ 719 0.01 48.83 +3.43 48.00 +5.25 0.45
region (37.00 — 59.00) (33.00-57.00) (44.00 — 54.00) (40.00 — 55.00)
AFM (kg) 275+ 0.90 240+0.79 0.00 273 £0.38 234+ 041 0.00
(1.67-4.73) (1.33-4.21) (2.24 - 3.14) (1.80=2.78)
ALM (kg) 3.33+0.94 3.12 +0.86 0.01 278 +0.24 248 +£0.28 0.01
(2.37-5.12) (2.28 —4.63) (2.51 —3.08) (2.14 - 2.89)
GFP (%) 42.30 £ 6.58 41.70 £7.02 0.26 4767 £ 2.58 4767 £3.20 1.00
region (29.00 — 49.00) (29.00 —52.00) (44.00 —51.00) (44.00 - 53.00)
GFM (kg) 5.53+£0.92 518 £0.96 0.00 591 +0.87 5.54 + 0.80 0.00
(4.38-7.05) (3.79 — 6.58) (4.85-7.23) (4.60 - 6.62)
GLM (kg) 7.50+£2.15 7.14 £ 1.96 0.01* 6.23 +0.54 5.85£0.67 0.01




2017: 21: 2274-2289

European Review for Medical and Pharmacological Sciences

Efficacy and safety of very-low-calorie
ketogenic diet: a double blind randomized
crossover study

C. COLICA', G. MERRA?, A. GASBARRINP, A. DE LORENZO",
G. CIOCCOLONI®, P. GUALTIERI®, M.A. PERRONE®’, S. BERNARDINI®,
V. BERNARDC?, L. DI RENZO*, M. MARCHETTI?'®

Studies in children with intractable epilepsy have
shown that a prolonged KD can induce a
progressive loss of BMC associated with poor
bone health status. Furthermore, studies based
on animal models suggest that low-calorie diets
(LCDs) can lead to poor bone quality, probably
due to poor gastrointestinal calcium absorption.

Table Il. Anthropometric measurements of body composition parameters before and after each dietary treatment.

VLCKD, VLCKD,
Time TO T1 TO T1
Mean = SD Mean = SD Mean = SD Mean = SD
(Min = Max) (Min - Max) (Min - Max) (Min - Max) P
Total T-score 1.14 £ 1.07 1.14 = 1.28 0.85 1.37 £ 1.18 1.30+1.20 044
(-0.60 — 2.60) (-0.90-2.30) (-0.20 - 2.50) (-0.30-2.70)
Total BMD .21 £0.13 1.22+0.15 0.70 1.21 £ 0.11 1.21 +0.12 0.65
(g/cm?) 1.02 - 1.38) (0.99 - 1.37) (1.06 — 1.33) (1.05 - 1.35)
Total 2453.88 £ 384.56 2502.00 £ 448.48 0.43 2364.50 £ 162.69 2359.50 = 170.19 0.63
BMC (g) (2076.00 — 3320.00) (2157.00 —3275.00) (2150.00 — 2541.00) (2103.00 —2534.00)
Dx T-score 0.6l £1.16 0.60+0.83 0.59 0.62 +1.33 0.55+1.39 0.29
(-0.70 — 2.50) (-0.20-2.00) (-0.70 — 2.40) (-0.80 —2.50)
Dx BMD 1.08+0.15 1.09 +0.11 048 1.08 =0.16 1.07 £0.17 0.26
(g/cm?) (0.91 - 1.29) (0.97 - 1.24) (091 -1.29) (0.90 - 1.31)
Dx BMC (g) 35.13£5.59 3579 £5.85 0.25 33.60 £4.04 33.16 = 4.82 0.25
(29.54 — 45.59) (30.31 —44.74) (29.10 — 38.90) (28.09 — 39.74)
Sx T-score 0.68 = 1.06 0.70 £ 0.67 0.47 073+ 1.14 0.88 £ 1.21 1.00
(-0.50 - 2.40) (0.00 - 1.70) (-0.60 —2.30) (-0.50 —2.50)
Sx BMD 1.10+0.14 1.10£0.10 0.43 1.09+0.14 1.12+0.14 0.45
(g/em?) (0.94 - 1.29) (1.00 - 1.21) (0.93 — 1.28) (0.94 — 1.30)
Sx BMC (g) 35.37+£5.22 35.92 +£5.53 0.04 34.10 + 3.36 3423+345 0.37
(30.12 - 46.00) (31.91 —45.44) (31.05 — 39.28) (31.28 — 39.52)
L1L4 T-score -0.16 £ 1.58 0.02+ 1.50 0.51 0.05+1.63 0.07 £1.80 0.87
(-2.30 - 1.80) (-1.80 = 1.90) (-1.80 - 1.70) (-1.80 - 1.90)
L1L4 BMD 1.17£0.19 1.19 £ 0.18 0.58 1.19+£0.19 1.19+0.22 0.73
(g/em?) (0.90 - 1.39) (0.96 — 1.41) (0.96 — 1.38) (0.96 — 1.41)
LIL4 BMC (g) 62.16 £ 10.63 66.49 £ 7.32 0.43 62.80 £ 8.98 61.68 £10.78 0.63

(43.14 — 75.80)

(55.16 — 73.61)

(50.93 —72.87)

(4946 — 76.16)




Effects of VLCKD on gut microbiota

e The use of VLCKD in obesity as an important tool in order to modify
the gut microbiota towards a lean phenotype (2 @@@0).

* In the context of a VLCKD, we recommend the use of whey and
vegetal proteins, since these are more efficient than animal protein,
in terms of healthy modification of gut microbiota (1 @@0O0).

GRADE system. Grade 1: strong recommendation; grade 2: weak recommendation. Quality of evidence classified into one of four categories (#0000, very low; @POO,
low; @GP0, moderate; @PDP, high)



Cell

The Gut Microbiota Mediates the Anti-Seizure

Effects of the Ketogenic Diet

QOlson et al., 2018, Cell 173, 1728-1741
June 14, 2018 © 2018 Elsevier Inc.
https://doi.org/10.1016/j.cell.2018.04.027

Highlights
e Changes in the gut microbiota are required for the anti-
seizure effects of the KD

e Specific KD-associated bacteria mediate and confer the
anti-seizure effects of the KD

e KD microbiota regulate amino acid y-glutamylation and
hippocampal GABA/glutamate

In Brief

The beneficial effects of a ketogenic diet
on epileptic seizures are mediated by the
gut microbiome through their modulation
of hippocampal GABA/glutamate ratios.

Ketogenic diet
+ Highfat, low carbohydrates

Gut microbiota
« Decreased alpha-diversity

* Increased A. muciniphilaand Parabacteroides spp.

« Decreased gamma-glutamyltranspeptidase activity

Colonic lumenal metabolome _
« Decreased gamma-glutamyl amino acids ~

\l/(

Blood metabolome
« Decreased gamma-glutamyl amino acids

YoU ver_4Jik, Yor 4\01 ,{\’/.\7 _

Brain metabolites /0 NY K. '
* Increased GABA/glutamate content * =4

% - Q

Seizure susceptibility
« Protection against 6-Hz seizures
« Reduced spontaneous seizures in Kcnal” mice




VLCKD, insulin resistance and type 2 diabetes

e VLCKD should be considered to obtain an early efficacy on glycemic
control, particularly in obese patients with short duration of the

disease (1 @@@O).

e VLCKD should be considered to reduce the use of glucose-lowering
agents, including insulin (1 @@@0).

GRADE system. Grade 1: strong recommendation; grade 2: weak recommendation. Quality of evidence classified into one of four categories (#0000, very low; @POO,
low; @GP0, moderate; @PDP, high)



DIRECT

(Diabetes Remission Clinical Trial)

First time randomized trial shows remission of
T2DM with dietary and lifestyle intervention

Lean MEJ, Leslie WS, Barnes AC, et al. Primary care-led weight management for remission of type
2 diabetes (DIiRECT): an open-label, cluster-randomised trial. The Lancet 2017



DIiRECT: Background & objective

Background

e Current guidelines for the management of type 2 diabetes (T2DM) focus
on pharmacological treatment to reduce blood glucose and the
associated elevated CV risk. Life expectancy is, however, still markedly
reduced in T2DM patients.

e Caloricrestriction is beneficial for T2DM patients, but not tested in
routine primary care.

Study objective

The DIRECT study was designed to assess whether intensive
weight management can produce sustained remission of
T2DM in the primary care setting.




Study design (1)

Main inclusion criteria

e T2DM diagnosis within the previous 6 years(*)
e age 20-65 years

e BMI: 27 - 45 kg/m?

e currentinsulin use

e HbAlc>12%

e weight loss of >5 kg within the past 6 months
* recent eGFR <30 mL/min/1.73m?

e severe or unstable HF

Endpoint at 12 months

e Weight loss 215 kg
* DM remission defined as HbA1lc <6.5% (<48 mmol/mol) after 2 months
without antidiabetic medications

(*) most recent HbA1c value > 6.0%, if HbAlc <6.5% antidiabetic medication was continued



Study design (2)

ITT population
(N=298)

ITT: Intention-to-treat;
Total Diet Replacement:
825-853 kcal/day formula;

Control Group (N=149)

best-practice care by guidelines for up to 52 weeks

Intervention Group (N=149)

stop anti-diabetic and anti-hypertensive medications

Total Diet Replacement
12-20 weeks

Food Reintroduction

2-8 weeks

Weight Loss Maintenance

up to 52 weeks



Main results (1/2)

80%
S
o 70%
S
Y
-S 60%
©
(]
c 50% 46%
2
c 40%
(]
."%
Q 30% 24%
©
n 20%
(]
o

0,

2 10% 4%
Q 0%
o 0% I
QG_J weight loss 15kg or more DM remission

mIG mCG

IG: Intervention group; CG: Control group; DM: Diabetes Mellitus;
(*) Additionally, 5% in the CG started antidiabetic medications

74%

18%

drug discontinuation(*)



Main results (2/2)

Mean change in weight (kg) Mean change in HbAlc (%)
0 0,2 0,1
4 0,2
6 0,4
8 -0,6
10 -0,8
-12 0 -1 -0,9
mIG mCG mIG mCG
P<0.0001 P<0.0001

IG: Intervention group; CG: Control group;



Conclusions

e T2DM of up to 6 years’ duration can be reversed by weight loss with
help of an evidence-based structured weight management program
delivered in a community setting, by routine primary care staff.

e Almost a quarter of participants who followed the intervention
achieved at least 15 kg of weight loss at 12 months.

e Almost half of patients in the intervention group showed remission of
diabetes, and were off antidiabetic medication.



Very-low-energy diet for type 2 diabetes: An underutilized therapy? @Cmm

Amy E. Rothberg * Laura N. McEwen, Andrew T. Kraftson, Christine E. Fowler, William H. Herman

University of Michigan, Department of Internal Medicine (AER, LNM, ATK, CEF) 4 : :
University of Michigan, Departments of Internal Medicine and Epidemiology (WHH) Joumal of Diabetes and Its COITID]IC&UOHS 28 (2014) 506-510
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Percent distribution of HbAlc levels at baseline and follow-up for patients with established diabetes
(n = 58). 12 weeks using intensive energy restriction. Most patients receive intensive caloric restriction
(800 kcal/day) in the form of total meal replacement (HMR®, Boston, MA)



VLCKD and dyslipidemia

e VLCKD to decrease serum triglycerides in hypertriglyceridemic obese
patients (1 @@@0).

GRADE system. Grade 1: strong recommendation; grade 2: weak recommendation. Quality of evidence classified into one of four categories (#0000, very low; @POO,
low; @GP0, moderate; @PDP, high)



Annals of Intemal Medicine

Ann Intern Med. 2004;140(10):769-777. doi:10.7326/0003-4819-140-10-200405180-00006

From: A Low-Carbohydrate, Ketogenic Diet versus a Low-Fat Diet To Treat Obesity and Hyperlipidemia A Randomized,
Controlled Trial

Table 2. Effect of Diet Programs on Fasting Lipid Profiles*

Variable Low-Fat Diet Group (n = 60) Low-Carbohydrate, Ketogenic Diet Group (n = 59) P Value for
Between-
Group
Week 0 Week 24 Change PValue Week 0 Week 24 Change P Value Comparison
Total cholesterol level,
mmol/L (mg/dL) 6.20(2399) 5.85(226.2) -—-0.35(-13.7) 0.008 6.32(2445) 6.11(2364) -0.21(-8.1) 0.08 >0.2
Triglyceride level,
mmol/L (mg/dL) 2.15(190.7) 1.84 (162.7) -0.31(-27.9) 0.02 1.78(157.8) 0.94 (83.6) -0.84 (-74.2) <0.001 0.004
LDL cholesterol level,
mmol/L (mg/dL) 3.83 (148.0) 3.64(1406) —-0.19(-7.4) 0.2 4.07 (157.2) 4.11 (158.8) 0.04 (1.6) >0.2 0.2
HDL cholesterol level,
mmol/L (mg/dL) 1.40 (54.1) 1.36 (52.5) -0.04 (—1.6) >0.2 1.43 (55.4) 1.57 (60.9) 0.14 (5.5) <0.001 <0.001
Ratio of total
cholesterol to HDL
cholesterol 4.7 4.4 =03 0.09 4.7 4.1 -0.6 <0.001 0.09
Ratio of triglyceride to
HDL cholesterol 4.1 3.4 -0.6 0.02 3.2 1.6 -1.6 <0.001 0.02

* Values are expected means by linear mixed-effects model analysis. HDL = high-density lipoprotein; LDL = low-density lipoprotein.

Copyright © American College of Physicians. All rights reserved



http://www.acponline.org/

VLCKD and non-alcoholic fatty liver disease

* In overweight/obese patients with non-alcoholic fatty liver disease
(NAFLD), a 7-10% weight loss is the target of most lifestyle
interventions. In this context, energy restriction and exclusion of
NAFLD-promoting components is recommended (1 @@@0).

* The use of VLCKD in the management of obese patients with NAFLD,
for a rapid reduction in liver volume and intrahepatic triglyceride
content is suggested (2 @@@0).

GRADE system. Grade 1: strong recommendation; grade 2: weak recommendation. Quality of evidence classified into one of four categories (#0000, very low; @POO,
low; @GP0, moderate; @PDP, high)



VLCKD, cardiovascular risk factors and diseases

e VLCKD for a rapid reduction of cardiovascular risk factors in obese
patients, not responsive to standard diets is recommended (1 @@@0).

* VLCKD in obese hypertensive patients, not responsive to standard
diets is recommended (1 @@@0O).

e VLCKD as an option for rapid reduction in body weight and cardiac
overload in obese patients with heart failure (NYHA I-1l), upon careful

examination of cardiac function and fluid balance is suggested (2
@000).

GRADE system. Grade 1: strong recommendation; grade 2: weak recommendation. Quality of evidence classified into one of four categories (#0000, very low; @POO,
low; @GP0, moderate; @PDP, high)



Journal of the American College of Cardiology Vol. 52, No. 12, 2008
© 2008 by the American College of Cardiology Foundation ISSN 0735-1097/08/534.00

Published by Elsevier Inc. doi:10.1016/j jace. 2008.04.068

A

Prolonged Caloric Restriction in Obese Patients
With Type 2 Diabetes Mellitus Decreases Myocardial 150

175

iy

Triglyceride Content and Improves Myocardial Function I
The VLCD consisted of 3 sachets of Modifast per day (450 §
kcal/day, Nutrition & Santé, Antwerp, Belgium), providing > 100~ *
about 50 g protein, 50 to 60 g carbohydrates, and 6 g lipids
75

Study design. The study consisted of 2 study occasions
separated by a 16-week intervention period, during which o | |
the subjects used a VLCD to induce substantial weight loss. Baseline 16 weeks VLCD
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Metabolic Changes at Baseline and After 16 Weeks of VLCD ‘ Intraindividual changes in left ventricular (LV) mass (A) and the ratio between

Changes in plasma NEFA (A), plasma TG levels (B), and myocardial (€), and hepatic (D) TG content on prolonged caloric restriction. *p < 0.001; $p < 0.05. Data are the e.arly ﬁ”l'ng_ phase and the atrial filling phase (E/A ratio) on pmgres.sw?
mean = SEM. NEFA = nonesterified fatty acids; TG = triglyceride; VLCD = very-low-calorie diet. caloric restriction (B). *p < 0.001; ¥p < 0.05. VLCD = very-low-calorie diet.




Plasma f-hydroxybutyrate and lactate concentrations during the 3 h of fasting and the 5 h after
meal ingestion at baseline and after acute and chronic empagliflozin administration in patients
with T2D (n = 66) and subjects without diabetes (ND, n = 25).

T2D (n=66) ND (n=25)

900 1 — Baseline
| = Acute dosing
——— Chronic dosing

900 -

600 - 600 -

300 1

shunting substantial amounts of

B-hydroxybutyrate (umol/L)

. ] 0 T T T T T T T T T T T T T T T 1 0 T T T T T T T T T T T T T T T 1
Carbéhydrate |nto' urine, SGLTZ -180 -120 -60 0 60 120 180 240 300 -180 -120 -60 0 60 120 180 240 300
mediated glycosuria results in a A &
progressive shift in fuel utilization 2 Meal 2000 - Meal
toward  fatty  substrates. The - i v ; v
. i = 1600 - 1600 -
associated hormonal milieu (lower = ] ]
. . . &
insulin-to-glucagon ratio)  favors 3 1200 &
glucose release and ketogenesis. 2 i
-5 - -
g Sy 800 1
a00 ——mm——— 400 +——7——————————————
1180 -120 -60 0 60 120 180 240 300 180 -120 60 0 60 120 180 240 300
Time (min) Time (min)

Ele Ferrannini et al. Diabetes 2016;65:1190-1195

American
Diabetes
. Association.



A Primary Outcome B Death from Cardiovascular Causes
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Figure 1. Cardiovascular Outcomes and Death from Any Cause.

Shown are the cumulative incidence of the primary outcome (death from cardiovascular causes, nonfatal myocardial infarction, or nonfatal stroke) (Panel A), cumulative incidence of
death from cardiovascular causes (Panel B), the Kaplan—Meier estimate for death from any cause (Panel C), and the cumulative incidence of hospitalization for heart failure (Panel D)
in the pooled empagliflozin group and the placebo group among patients who received at least one dose of a study drug. Hazard ratios are based on Cox regression analyses.




VLCKD and obesity-related hypogonadism in men

e A weight-loss program with VLCKD for obese male patients with
hypogonadism to increase plasma androgen levels is suggested (2

@PDO).

e A weight-loss program with VLCKD for obese male patients with
hypogonadism to improve their sexual function is suggested (2

PPOO0).

GRADE system. Grade 1: strong recommendation; grade 2: weak recommendation. Quality of evidence classified into one of four categories (#0000, very low; @POO,
low; @GP0, moderate; @PDP, high)



Sex Hormones and Sexual Function in Obese
Men Losing Weight

Jarmo Kaukua,* Tuula Pekkarinen,* Timo Sane,t and Pertti Mustajoki*

10 weeks on a
very-low-energy diet
(VLED), after which there
was a 22-week

weight-maintenance phase

Leptin (ug/L) SHBG (n)

0 \ 30
— . ]
\ whw ke . 20 | /‘--1.,___‘ i
-4 - - e
5 o 10 - / -

p<0.001

— T
K1 ’.a«""“r //
T p<0.001 o . . Pl
=10 4 |

12+ OBESITY RESEARCH Vol. 11 No. 6 June 2003 —

Testosterone (nM) Free testosterone (pM)

41 p=0.003 5071 p=0.007 S S

—

BL W11 W17 W32 BL W11 W17 w3z

Obesity Research, Volume: 11, Issue: 6, Pages: 689-694, First published: 06 September 2012, DOI: (10.1038/0by.2003.98)



@ International Journal of Obesity (2010) 34, 1396-1403
© 2010 Macmillan Publishers Limited  All rights reserved  0307-0563/10

www.natune.com/ije

ORIGINAL ARTICLE

Effects of a low-energy diet on sexual function and
lower urinary tract symptoms in obese men

J Khoo', C Piantadosi?, S Worthley® and GA Wittert?

Table 2 Changes in anthropometry, metabolic parameters and sex hormones in subjects on LCD after 8 weeks, compared with control group

Changes in parameters Controls (n = 24) LCD (nondiabetic) (n=25) LCD (diabetic) (n=19)
Weight (kg) —-29+25 -12.3+3.8* -9.5+4.8*
BMI (kgm ?) -0.7+0.7 -3.9+1.2* -3.0+1.6*
Waist circumference (cm) -1.6t1.6 -12.1+6.1* —-12.1+4.8*
Sexual function and urinary tract symptoms

IIEF-5 score -0.1£1.0 22+1.1* 2.1+3.0*

SDI score 0.8+1.8 9.1 £3.5* 10.4+9.4*

IPSS score 0.5+0.7 —6.4+ 17 5%** —-2.1+2.3*

Sex hormones

Plasma total testosterone (nMm) —261+38 3.0x7.7* 1.2+2.6
Plasma SHBG (nm) 23+5.1 8.3+6.8* 8.7+10.5*
Calculated free testosterone (pm) —-83+101 -23+230 50+ 268
Metabolic profile

Plasma glucose (mm) -1.1x£3.2 -08+1.8 -0.9+0.9
Plasma insulin (uUml ') 0.6£59 —-6.816.0 -3.7+18.2
% Change in QUICKI 1.2+6.3 13.3+9.6* 9.0+£9.1*
Plasma TG (mm) -0.5+0.7 ~0.6+1.0 -0.6+0.9
Plasma HDL (mMm) -0.1£0.1 0.0+0.2 -0.1%+0.1
Plasma LDL (mm) -0.4%0.5 -0.5+1.0 -0.4%+0.5

Abbreviations: HDL, high-density lipoprotein; IIEF, International Index of Erectile Function; IPSS, International Prostate Symptom Score; LCD, low-calorie diet;
LDL, low-density lipoprotein; QUICKI, Quantitative Insulin Sensitivity Check Index; SDI, Sexual Desire Inventory; SHBG, sex-hormone binding globulin; TG,
triglyceride. All values are given as mean * s.d. *Significantly (P<0.01) different from controls. **Significantly (P <0.01) different from diabetic intervention group.



VLCKD and polycystic ovary syndrome in women

e A weight-loss program with VLCKD for overweight/obese patients
with polycystic ovary syndrome (PCOS) not responsive to
multicomponent standardized diet to improve insulin resistance is
suggested (2 @0O0O0).

e A weight-loss program with VLCKD for overweight/obese patients
with PCOS not responsive to multicomponent standardized diet to

improve ovulatory dysfunctions and hyperandrogenemia is suggested
(2 @0O00).

GRADE system. Grade 1: strong recommendation; grade 2: weak recommendation. Quality of evidence classified into one of four categories (#0000, very low; @POO,
low; @GP0, moderate; @PDP, high)



The effects of a low-carbohydrate, ketogenic diet on the polycystic ovary syndrome: A pilot study
eJohn C Mavropoulos, William S Yancy, Juanita Hepburn and Eric C Westman
Nutrition & Metabolism20052:35
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VLCKD and obesity after the menopausal transition
in women

* The use of VLCKD in obese women after menopausal transition, in

consideration of the increased cardiometabolic risk characterizing this
phase of life is suggested (2 @0O00).

The rationale of using VLCKD in this population might stem on the effect of ketone bodies in reducing adrenergic
tone and promoting metabolic benefit. This is an area of interest that should be further explored.

GRADE system. Grade 1: strong recommendation; grade 2: weak recommendation. Quality of evidence classified into one of four categories (#00O, very low; @O0

low; @GP0, moderate; @PDP, high)



VLCKD in pediatric obesity

e VLCKD should be considered in epileptic obese children who have
increased dramatically weight due to concomitant treatments (1

DODP).

A 12-week VLCKD should be considered in pediatric severely obese
patients with a high level of insulin resistance and/or comorbidities
and not responsive to standardized diet as a second line option (1

@PPO).

e A long-term follow-up on weight loss maintenance, growth, bone
accrual and cardiovascular risk factors after VLCKD in pediatric
severely obese patients is recommended (1 @@QP@).

GRADE system. Grade 1: strong recommendation; grade 2: weak recommendation. Quality of evidence classified into one of four categories (#0000, very low; @POO,
low; @GP0, moderate; @PDP, high)



Ketogenic diet in ageing and neuro-degenerative

disorders

* The use of KDs as possible treatment in neurodegenerative disorders
associated with sarcopenic obesity and refractory epilepsy in the
elderly is suggested (2 @000).

* The use of KDs as adjuvant to conventional therapies in selected forms
of Alzheimer/Parkinson’s disease is suggested (2 @00O0).

* The use of VLCKD as a possible approach in selected elderly (65-75
years) with sarcopenic obesity is suggested (2 @@@O).

GRADE system. Grade 1: strong recommendation; grade 2: weak recommendation. Quality of evidence classified into one of four categories (#0000, very low; @POO,
low; @GP0, moderate; @PDP, high)



Cell Metabolism
A Ketogenic Diet Extends Longevity and Healthspan

Cell Metabolism
Ketogenic Diet Reduces Midlife Mortality and

Improves Memory in Aging Mice in Adult Mice

: “Cyelic KD" @
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Highlights
e Feeding isoprotein ketogenic diet to mice every other week
(Cyclic KD) avoids obesity

e Cyclic KD reduces midlife mortality with no change in
maximum lifespan

e Cyclic KD prevents memory decline with modest other
healthspan effects

e Gene expression of KD is similar to high-fat diet, except for
activation of PPAR« targets
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Highlights
e Alow-carbohydrate, ketogenic diet extends longevity in adult
male mice

e Motor function, memory, and muscle mass are preserved in
aged ketogenic mice

e Protein acetylation is increased in the liver and skeletal
muscle of ketogenic mice



Main indications for the use of VLCKD in metabolic diseases

Strong recommendations Strength of
recommendations and
quality of evidence
according to GRADE
system

Severe obesity (1 2820)

Management of severe obesity before bariatric surgery (1 2220)

Sarcopenic obesity (1 2820)

Obesity associated with type 2 diabetes (preserved beta cell | (1 3@DO)

function)

Obesity associated with hypertriglyceridemia (1 2220)

Obesity associated with hypertension (1 2220)

Pediatric obesity associated with epilepsy and/or with a high level | (1 @@@0)
of insulin resistance and/or comorbidities, not responsive to

standardized diet

Weak recommendations

Obesity associated with dysbiosis of the gut microbiota (2 22D0)
Obesity associated with high levels of LDL-cholesterol and/or low | (2 @2@0)

levels of HDL-cholesterol

Obesity associated with NAFLD (2 22D0)
Obesity associated with heart failure (NYHA I-11) (2 @000)
Obesity associated with atherosclerosis (2 2000)
Male Obesity Secondary Hypogonadism (2 22D0)
Obesity associated with PCOS (2 2000)
Menopausal transition-related obesity (2 @000)

Neurodegenerative disorders associated with sarcopenic obesity (2 2000)




Absolute contraindications to the use of VLCKD

Absolute contraindications

Type 1 diabetes mellitus, latent autoimmune diabetes in adults, B-cell failure in type 2

diabetes mellitus, use of SGLT2 inhibitors (risk for euglycemic diabetic ketoacidosis)

Pregnancy and breastfeeding

Kidney failure and moderate to severe chronic kidney disease, liver failure, hearth failure
(NYHA HI-1V), respiratory failure

Unstable angina, recent stroke or myocardial infarction (< 12 months), cardiac

arrhythmias

Eating disorders and other severe mental illnesses, alcohol and substance abuse

Active/severe infections

Intense physical activity (e.g. marathon)

48 h prior to elective surgery or invasive procedures and perioperative period

Rare disorders: porphyria, carnitine deficiency, carnitine palmitoyltransferase deficiency,
carnitine-acylcarnitine translocase deficiency, mitochondrial fatty acid p-oxidation

disorders, pyruvate carboxylase deficiency




e NEW ENGLAND
JOURNAL of MEDICINE

M Engl J Med 2013; 368:445-454 | January 31, 2013

SPECIAL ARTICLE A Correction Has Been Published -
Myths, Presumptions, and Facts about Obesity

Krista Casazza, Fh.D., R.D., Kevin R. Fontaine, Ph.D., Arme Astrup, M.D., Ph.D., Leann L. Birch, Ph.D., Andrew W.
Brown, Ph.D., Michelle M. Bohan Brown, Ph.D., Nefertii Durant, M.D., M.PH., Gareth Dutton, Ph.D., E. Michael
Foster, Ph.D., Steven B. Heymsfield, M.D., Kerry Mclver, M.5., Tapan Mehta, M.S., Nir Menachemi, Ph.D., P.K.
Mewby, Sc.0., M.PH., Russell Pate, Ph.D., Barbara J. Rolls, Ph.D., Bisakha Sen, Ph.D., Daniel L. Smith, Jr., Ph.D.,
Diana M. Thomas, Ph.D., and David B. Allison, Ph.D.

M Engl J Med 2013; 368:446-454 | January 31, 2013 | DOI: 10.1056/MNEJM=a 1208051

Fact about obesity: provision of meals and use of meal-
replacement products promote greater weight loss

Implication: more structure regarding meals is associated with
greater weight loss, as compared with seemingly holistic
programs that are based on concepts of balance, variety and
moderation.

Why VLCKDs with meal-replacement products

JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS
January 2016 Volume 116 Number 1

Position of the Academy of Nutrition and
Dietetics: Interventions for the Treatment of
Overweight and Obesity in Adults

EAL Recommendation: “For weight
loss and weight maintenance, the RDN
should recommend portion control and
meal replacements or structured meal
plans as part of a comprehensive
weight-management program.” (Rat-
ing: Strong, Imperative)
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European Food Safety Authority
SCIENTIFIC OPINION Febbraio 2015

Scientific Opinion on the essential composition
of total diet replacements for weight control

EFSA Panel on Dietetic Products, Nutrition and Allergies (NDA) European Food
Safety Authority (EFSA), Parma, Italy

CONCLUSIONS

The Panel proposes that total diet replacements for weight control should provide
energy and nutrient at least in the following amounts:

e UNIT AMOUNT

Energy kcal/day 600
Protein g/day Min: 75 | Max: 105
Carbohydrates g/day 30
Linoleic acid g/day 11

Alpha-linolenic acid g/day 1,4




Qualita garantita dei macronutrienti

Giusto apporto di micronutrienti (RDA)

Elevato senso di sazieta e controllo completo della glicemia
Personalizzazione del percorso dietetico in base alle esigenze del :
paziente (prodotti GF, senza pt del latte, ecc..) senza perdere la qualita ':'”L
del dimagrimento

Monoporzione - favorisce la corretta aderenza del paziente al

trattamento

Equivalenza nei nutrizionali = interscambiabilita dei prodotti senza

uscire dal trattamento

Elevato sviluppo tecnologico che permette di spaziare nei sapori 2 no
rinunce




La qualita delle proteine si valuta mediante:

v' COEFFICIENTE D’USO DIGESTIVO O DIGERIBILITA PROTEICA

v INDICE CHIMICO O VALORE BIOLOGICO

¥ UTILIZZAZIONE PROTEICA NETTA | o officiente d’uso digestivo o digeribilit

proteica (CUD):
rapporto tra azoto assorbito e quello ingerito (in

ordine decrescente grano, latte e soia).
Alta qualita — CUD superiore al 90%

Indice chimico o valore biologico (VB):

consente di valutare la qualita proteica in base alla presenza degli aminoacidi
essenziali nelle proporzioni ottimali ai fini delle sintesi proteiche corporee.

Si fa riferimento alla proteina dell’'uovo di gallina (Aloumina I.C. 100)

la cui composizione in aminoacidi essenziali consente la copertura dei fabbisogni.
Un VB superiore a 100 e garanzia di un apporto di aminoacidi essenziali
perfettamente equilibrati.




La qualita delle proteine si valuta mediante:

v' COEFFICIENTE D’USO DIGESTIVO O DIGERIBILITA PROTEICA

v" INDICE CHIMICO O VALORE BIOLOGICO

v' UTILIZZAZIONE PROTEICA NETTA

Utilizzazione proteica netta (NPU)

Si riferisce al rapporto tra I'azoto ingerito e quello trattenuto e viene calcolato
tenendo conto sia del valore biologico (VB) che della digeribilita (D) di una

proteina.

VB x D = NPU

Alta qualita — NPU superiore al 90%




CUD superiore al 90%

NPU superiore al 90%

VB superiore a 100



- pastl sostitutivi a base di
proteine del latte




Proc. Natl. Acad. Sci. USA
Vol. 94, pp. 14930-14935, December 1997
Physiology

Slow anld fast dietary proteins differently modulate postprandial

protein accretion

(amino acid turnover /postprandial protein anabolism /milk protein/stable isotopes)

YVES BOIRIE*, MARTIAL DANGIN*T, PIERRE GACHON*, MARIE-PAULE VAssON¥, JEAN-LoOUIS MAUBOISS,
AND BERNARD BEAUFRERE*T

*Laboratoi utrition Humaine, Université Clermont Auvergne, Centre de Recherche en Nutrition Humaine, BP 321, 63009 Clermont-Ferrand Cedex 1,
France: Ltd., Nestlé Research Center, P.O. Box 44, CH 1000 Lausanne 26, Switzerland; Lab ire de Biochimie, Biologic é ire et Nutrition,
Université Clermont Auvergne, BP 38, 63001 Clermont-Ferrand Cedex 1, France; and ¥Laboratoire de Technologie Laitiére, Institut National de la

Agronomique, 35042 Rennes Cedex, France

News and Views

Nature 391, B43-B45 (26 February 1998) | dol:10.1038/35993
Protein metabolism: Slow and fast dietary proteins

Gema Friihbeck:
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Effect of Dairy Proteins on Appetite, Energy
Expenditure, Body Weight, and Composition: a Review
of the Evidence from Controlled Clinical Trials'

Line Q. Bendtsen,?* Janne K. Lorenzen,” Nathalie T. isen,® Charlotte

Departments of *Nutrition, Exercise, and Sports, Faculty of Science and "Biomedical Sciences, Faculty of Health and Medical Sciences,
University of Copenhagen, Copenhagen, Denmark

* and Arne Astrup?

nutrients

Article

Whey Proteins Reduce Appetite, Stimulate
Anorexigenic Gastrointestinal Peptides and Improve
Glucometabolic Homeostasis in Young Obese Women
Antonello E. Rigamonti '*(, Roberto Leoncini 2, Claudia Casnici 3, Ornella Marelli 4,

Alessandra De Col %, Sofia Tamini *, Elisa Lucchetti *, Sabrina Cicolini °, Laura Abbruzzese >,
Silvano G. Cella ! and Alessandro Sartorio 5°

Dairy protein is made up of 2 major classes of proteins:
casein (80%) and whey (20%). Bovine casein consists of
asl-(w37%),s a 2-(wl0%), 8 -(w35%), and k-
caseins(w12%). Caseins are phosphoproteins that
precipitate from raw milk by acidification.

Whey proteins are the proteins that remain soluble

after precipitation of casein and consist of

~50% 68-lactoglobulin,

20% o-lactalbumin, 10% albumin, and lactoferrin

with lactoperoxidase making up the rest.
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Article

Whey Proteins Reduce Appetite, Stimulate
Anorexigenic Gastrointestinal Peptides and Improve
Glucometabolic Homeostasis in Young Obese Women

Antonello E. Rigamonti 1'*(*, Roberto Leoncini 2, Claudia Casnici 3, Ornella Marelli 4,
Alessandra De Col ®, Sofia Tamini ?, Elisa Lucchetti ®, Sabrina Cicolini >, Laura Abbruzzese ',

Silvano G. Cella ! and Alessandro Sartorio >©

Casein and whey are both complete proteins containing all essential amino
acids, but they differ in the way in which they are digested and absorbed. The

concept of “slow” and “fast” proteins was introduced by Boirie et al in 1997.

Casein, unlike whey, coagulates in the acidic environment in the stomach, which delays its
gastric emptying and induces a slow postprandial increase in plasma amino acids. Whey, on
the contrary, induces a fast, high, and transient increase in plasma amino acids.

Whey proteins reduce appetite, stimulate anorexigenic gastrointestinal peptides
(pancreatic polypeptide or PP, glucagon-like peptide 1 or GLP-1 and peptide YY
or PYY), and improve glucometabolic homeostasis.




La tecnologia estrattiva delle proteine del latte

-

C N 4
'estrazione delle proteine dalla matrice alimentare puo avvenire tramite due
azioni:
- Chimica: sfruttando il punto isoelettrico - Fisica: attraverso separazione fisica dal
delle proteine per farle precipitare resto della matrice
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Estrazione chimica
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Cream Skim Milk
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La via chimica é stata la prima storicamente usata ed ha Skim Milk Precipitate
origini antiche tant’é vero che porta alla formazione del
formaggio. Il latte viene stabilizzato attraverso la { Decantation }
pastorizzazione e viene separata la parte lipidica con una
centrifuga. Il latte totalmente scremato viene acidificato l l
dall’azione batterica oppure tramite acidificazione chimica e Case in Mass Whey
la caseina precipita formando un coagulo. La caseina viene
ulteriormente lavata e disidratata ottenendo caseina in { Washing with }
polvere. Nella parte del siero invece restano le sieroproteine v e —_
che possono essere concentrate facendo evaporare tutta Washed Casein Sieroproteine
I'acqua attraverso l'azione del calore. concentrate attraverso
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| trattamenti con il calore si sono molto evoluti rispetto a 50 anni fa, quando erano invasivi con conseguente perdita del
valore biologico del prodotto. Si otteneva un prodotto imbrunito, con forti aromi di cotto e con imbrunimento
enzimatico (reazione di Maillard). Oggi la tecnologia spray drying permette, attraverso la vaporizzazione in una camera
depressurizzata, di ottenere una polvere di proteine con i valori nutrizionali immutati e non degradata, inalterata nel
gusto perché l'apporto di calore usato per la disidratazione & minimo. Il prodotto nebulizzato nella camera non deriva
dal trattamento chimico del latte ma si tratta di latte scremato o siero del latte nel caso si vogliano ottenere

sieroproteine del latte.

Cold air




Le proteine del siero di latte concentrate (WPC)
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Dalla concentrazione con il calore
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hanno in genere un basso (comunque
significativo) contenuto di grassi e
colesterolo, ma livelli piu elevati di
composti bioattivi e carboidrati sotto forma
di lattosio.
Il loro contenuto proteico € per definizione
inferiore al 90%.




Estrazione fisica

| trattamenti fisici piu recenti permettono un lavoro di
profilazione delle proteine molto piu minuzioso attraverso l'uso
delle membrane filtranti. In base alle dimensioni dei pori delle
membrane ci sono: microfiltrazione (dimensione dei pori di 0.1 -
10 um), ultrafiltrazione (0.001 - 0.1 um) e nanofiltrazione (1077 -

High presaune

AR

10~°m).

L'ultrafiltrazione consiste in una separazione guidata
dall’applicazione di una pressione, di solito inferiore a 5 bar, che
forza i componenti del latte a ridotto peso molecolare (acqua,
lattosio e frazione minerale solubile, che costituiscono il
cosiddetto permeato) ad attraversare una membrana

|
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semipermeabile con pori di diametro medio capace di trattenere
le molecole aventi peso molecolare superiore a 10.000-30.000
dalton, ovvero grasso e proteine. La frazione di grasso puo anche
non essere presente se si utilizza il latte scremato tramite
precedente centrifugazione. La totale modulazione del diametro
dei pori puo far ottenere proteine molto purificate da altri
elementi come il lattosio, il grasso e i sali minerali.
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/ Le proteine del siero di latte isolate (WPI)
Dall’ultrafiltrazione ‘

R isolate e Lo -
REG g eniiiate / idrolizzat

Presentano una rimozione quasi completa
di grassi e lattosio. Hanno per definizione
un contenuto proteico medio del 90%.
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e Le proteine del siero idrolizzate (WPH) derivano da un trattamento
di digestione enzimatica e sono parzialmente idrolizzate al fine di
facilitarne e ridurne i tempi di assimilazione, ma il loro costo e

generalmente superiore.
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| pasti sostitutivi a base di
proteine dell’'uovo

'uovo e un alimento ricco di proteine ad alto valore biologico, distribuite tra
albume e tuorlo, grazie all’equilibrio di tutti gli amminoacidi essenziali e, in
particolar modo, all’elevato contenuto di metionina e cistina.

In particolare nell’albume sono contenute glicoproteine acide, ad esclusione dell’avidina

(proteina basica) e del lisozima (proteina semplice).

Tra le glicoproteine piu importanti, troviamo I'ovoalbumina e la conalbumina, che si
denaturano con il calore formando un coagulo, le ovoglobuline e il lisozima, che permettono
la formazione della schiuma e 'ovomucina, che garantisce la stabilita ed e coinvolta nella

classica viscosita dell’albume.

Le ovoalbumine e le proteine dell’'uovo in generale hanno bisogno di essere denaturate dal
calore perché si eliminino sostanze come la lisina, I'avidina e 'ovomucoide che rendono

I"albume crudo scarsamente digeribile.
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Le ovoalbumine hanno un valore biologico, una
efficienza proteica e un indice di qualita proteica
simile a quelle delle sieroproteine: per questo ne

rappresentano una buona alternativa,
soprattutto per coloro che manifestano
intolleranze a latte e derivati.






Medical Hypotheses
Volume 54, Issue 3, March 2000, Pages 488-494

Regular Article

The origins of Western obesity: a role for animal protein?
M.F. McCarty

Vegan diets tend to be relatively
low in protein, legume protein
may be slowly absorbed, and, as
compared to animal protein,
isolated soy protein provokes a
greater release of glucagon, an
enhancer of fat oxidation.

The exceptional leanness of vegan cultures
may reflect an additional factor the absence of
animal protein. Although dietary protein by
itself provokes relatively little insulin release, it
can markedly potentiate the insulin response
to co-ingested carbohydrate; Western meals
typically unite starchy foods with an animal
protein-based main course.



La carenza di un solo amminoacido rispetto
alla quantita richiesta (amminoacido
limitante) e responsabile del basso valore
biologico di una proteina alimentare

Sorgente proteica Contenuto % AA essenziali Indice Chimico
(AA limitante)

Lys Solforati  Thr Trp
Ideale (FAO) 55 3,5 4,0 1,0 100
Cereali 2,4 3,8 3,0 1,1 44
(Lys)
Legumi 7,2 2,4 4,2 1,4 68
(solforati)
Latte in polvere 8,0 2,9 3,7 1,3 83
(solforati)
Miscela 51 3,2 3,5 1,2 88
Cereali:legumi:latte (Thr)

(67:22:11)



Soia: rappresenta l'alternativa vegetale piu
valida alle proteine animali sia dal punto di

+ vista della quantita che della qualita. Le
proteine della soia presentano un valore
biologico di 75/100, piu basso rispetto agli altri
a causa della carenza dei rapporti
metionina/glicina e lisina/arginina, ed & per
guesto che vengono quasi sempre associate ad
altre fonti proteiche. Le proteine della soia
sono in grado di influenzare favorevolmente
I'assorbimento dei lipidi, la resistenza

all'insulina, il metabolismo degli acidi grassi ed
altri cambiamenti ormonali, cellulari o

molecolari associati all'adiposita. E stato inoltre
definitivamente dimostrato che il consumo di
proteine della soia riduce il colesterolo totale, ‘ (
I’LDL e i trigliceridi.

Tra le fonti di proteine vegetali ..................



Grano: le sue proteine sono ricche in acido
glutammico, prolina e leucina, ma povere di
lisina. Le albumine-glubuline rappresentano il
20-35% delle proteine totali, le gliadine sono il
30-40% delle proteine totali. Il glutine,
complesso proteico viscoelastico costituito da
un insieme eterogeneo di gliadine e glutenine,
si forma solo tramite idratazione della farina.
Le caratteristiche del glutine sono di grande
importanza per la trasformazione tecnologica
del frumento.

Tra le fonti di proteine vegetali ..................




Soggetti senza indicazione al
trattamento

Soggetti con ipersensibilita nota ad
anche uno solo dei componenti
presenti nei prodotti in esame.
Soggetti con insufficienza renale di
gualsiasi grado

Soggetti con insufficienza epatica
grave

Soggetti in terapia diuretica

Soggetti che non diano il consenso
informato allo studio

Soggetti in cui il test di gravidanza
risulti positivo o soggetti in allattamento
Soggetti in trattamento con farmaci
psichiatrici

Sabrina Basciani
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