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possibili indicazioni dieta chetogenica
In eta evolutiva

* alcune malattie neurologiche
* neoplasie cerebrali

* obesita



Indagine Okkio alla Salute
Prevalenza obesita bambini 8-9 anni
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C Obesity prevalence in girls
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Worldwide trends in body-mass index, underweight,
overweight, and obesity from 1975 to 2016: a pooled analysis
of 2416 population-based measurement studies in 128-9
million children, adolescents, and adults
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THE LANCET

Worldwide trends in body-mass index, underweight,
overweight, and obesity from 1975 to 2016: a pooled analysis
of 2416 population-based measurement studies in 128-9
million children, adolescents, and adults

NCD Risk Factor Collaboration (NCD-RisC)*
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Body-Mass Index in 2.3 Million Adolescents and Cardiovascular Death in Adulthood
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cacciatore - raccoglitore

Paleodiet

Attivita fisica
Alimenti integrali
Pochi carboidrati
Ricca in nutrienti

(vitamine, minerali, fibra)
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Mediterranean diet pyramid: a lifestyle for today
quidelines for adult population

Potatoes = 3s

| Fruits 1-2 | vegetables 2 2§
| Variety of colour/textures
| (cooked/raw)

£

w

Regular physical activity
Adequate rest

Serving size based on frugality
and local habits

Wine in moderation
and respecting social beliefs

Y

Sweets < 25

Red meet < 25
Processed meat = 15

Olive oil
Bread/pastalrice/couscous/
Other cereals 1-2s
{preferably whole grain)

Water and herbal

infusions

Biodiversity and seasonality
Traditional, local

Conwviviality and eco-friendly products
T Culinary activities
2010 edition § = Serving
AL / v
y ~ G ) fen
spneadon Risloy  Prediiize o Y cizny i
Dieta Mediterranea FOOD CLITURES e o s M. s 5 T e NS & i

@& 2010 Fundacion dieta mediterranea the use and promotion
of this pyramid is recommended without any restriction



Mediterranean Diet and Health in Children and Adolescents

Inverse association with obesity

Decreases waist circumference

Increases academic performances
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Foods related to the metabolic syndrome in two plant-based diets

Mediterranean Vegetarian
diet Fruits | diet

Vegetables |
Whole grains |

Legumes |

Meat ! Nuts {
Fish 1 Vegetable oils { Soya?

Dairy products?

Eggs?

T= increases the risk of MetS; l= decreases the risk of MetS; ? = uncertain relation to MetS

Sabaté J & Wien M. BrJ Nutr 2015;113:5136-5143



Comparative effectiveness of plant-based diets for weight loss:
A randomized controlled trial of five different diets

Baseline 2 mo 6 mo
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Turner-McGrievy GM, et al. Nutrition 2015;31:350-8.
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WHO recommendations:

1. reduce the intake of free sugars throughout the life-course (strong
recommendation 1).

2. do not exceed 10% of total energy from free sugars (in both adults and children)
(strong recommendation 2).

3. further reduction to below 5% of total energy (conditional recommendation 3).

Remarks

e Free sugars include monosaccharides and disaccharides added to foods by the
manufacturer, cook or consumer, and sugars naturally present in honey, syrups,
fruit juices and fruit concentrates.



fructose
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Campos & Tappy Int J Obes 2016;40:56-S11



Sir Harold Heimsworth

High fat/low carbohydrate diet is associated
with poorer glucose tolerance and insulin
resistance.

The dietetic factor determining the glucose
tolerance and sensitivity to insulin of healthy

men.
Clin Sci 1935,;2:67-94.



Proteine e grassi nel pasto influenzano la glicemia postprandiale
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Le proteine e i grassi nella dieta influenzano in modo
significativo il profilo glicemico post-prandiale
e |’ effetto & esponenziale

Smart CEM, et al. Diabetes Care 2013;36:3897-3902



Dietary Fat Acutely Increases Glucose Concentrations
and Insulin Requirements in Patients With T1D

- LFD -== HFD
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Wolpert HA, et al. Diabetes Care 2013;36:810-6
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Loci associated with BMI, body fat percentage , waist-hip-ratio adjusted for BMI, VAT,
SAT, and their ratio (VAT/SAT), and extremes of body mass index and waist-hip-ratio. *

*Genes implicated in monogenic obesity are underlined. Fall T, et al. Gastroenterology. 2017; 152: 1695-1706



Environmental factors
- Diet

= Physical activity

* Aging

= Smoking/toxins
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Genetic and epigenetic variation influences gene expression. Fall T, et al. Gastroenterology. 2017; 152: 1695-1706
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the pathways by which gut hormones regulate energy homeostasis

Higher brain centres

| Sympathetic nervous system

Thyroid axis

Other
hypothalamic
nuclei

ARC |

—| Hypothalamus

Gastrointestinal tract

Murphy KG & Bloom SR Nature 2006



parental and perinatal factors associated with
childhood obesity in north-east Italy

1

When parental and perinatal variables were
Included as independent variables in a multiple logistic
regression model controlling for the effect of age,
parental body mass index and children's birth-weight

1

remained independently associated with childhood obesity.

Maffeis C, et al. Int J Obes 1994;18:301-5.
Morandi A, ...Maffeis C, et al. PLoS ONE 2012;e49919
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Dynamics of BMI Changes during Childhood

Change in BMI Standard-Deviation Score
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Geserick M, et al. NEJM 2018;379.1303-12
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the infant: a model of physiological overfeeding

human milk:
fat =>50% of E
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fatty food

more palatable

high energy density

50 -
fat less satiating
mass
(%)
25 -
® r=028 P<0.01
O L] 1 ]
10 30 50

Klesges RC et al. AJCN ‘94
Gazzaniga JM, et al.AJICN ‘93
Maffeis C et al. Int J Obes ‘96

lipid intake (% of energy intake)



carbohydrate and protein

12 Meal
energy
expenditure
(kcal/min)
1
time (min)
lipid
Meal
1.2
energy
expenditure
(kcal/min)
1
time (min)

Schutz Y et al. AJCN ‘89.



meal-induced thermogenesis after two isocaloric, isoproteic meals
with a different fat/carbohydrate ratio in 10-year-old girls

change of
postprandial TEM
energy (kJ/5h)
expenditure
(% of baseline
values)

lipid/carbohydrate lipid/carbohydrate

Maffeis C et al. JCEM 2001; 86:214-9.



energy and nutrient requirements

energy nutrients
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VARIAZIONE POST-PRANDIALE TRIGLICERIDEMIA E
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Fasting Compared With Nonfasting Triglycerides
and Risk of Cardiovascular Events in Women

Flgure 1. Association of Triglyceride Levels With Future Cardiovascular Events, Stratified by
Time Since Last Meal

Time From M. of Ho. of Hazard Ratio
Last Meal, h Participants Events [85% Confidencs Intenal)

2t0 <A 2707 oa 4.48 1.98-10.15) — -

4 to<B 2504 a2 1500, 72-3.13) —_—

Bto <12 4846 177 1231 (0.73-2.596) ————

212 15272 B9 1.04 0.78-1.36) ——

[TTTT T AR TR
05 10 10
Fully Adustad HA (5% CI)

Hazard ratio (HR) and 95% confidence intenval (Cl) for highest vs lowest tertiles of trighyceride level (see Table 3
for values), adjusted for age, blood pressure, smoking, homone use, levels of total and high-density Npopro-
tein chiolesterol, diabetes mellitus, body mass index, and high-sensitivity C-reactive protein level.

e e e e e = B |
Flgure 2. Association of Triglyceride Levels With Individual Cardiovascular End Points,

According to Fasting Status

Fasting Monfasting
Myocardal infarction — i R
lschemic stroke —— o
Cerdiovascular death — - =
Al cardiovascular events + — -

I rrra i T T T mrrri I I rrrr T T T rrrri I
05 1.0 10 05 1.0 10
Fully Adjusted HR [95% C) Fully Adjusted HR [85% Cf)

Hazard ratio (HR) and 95% confidence intenval (Cl) for highest vs lowest tertles of trighrcende level (see Table 3
for values), adjusted for age, blood pressure, smoking, homone use, levels of total and high-density lpopro-
tein cholesterol, diabetes mellitus, body mass index, and high-sensitivity C-reactive protein level.
Bansal S, et al. JAMA 2007;298:309-16
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Postprandial triacylglycerol profile after two isocaloric, isoproteic
meals with different fat and carboidrate content in obese children

TAG 90 A
(mg/dl)
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p< 0.05

Maffeis C, et al. Obesity 2010
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POSTPRANDIAL PRO-ATEROGENIC PROFILE:
change of oxidized lipoprotein concentration in obese children after two
isocaloric, isoproteic meals with a different fat and carbohydrate content

P<0.05

ox-LDL
(U/1)
95 —

1 ], Fat/Carbohydrate

3 | B4 Fat/Carbohydrate

75 —

65 —

0 5 Time (h)

Maffeis C, et al. Nutr Metab Cardiovasc Dis 2011



dietary pattern prospectively associated with increased adiposity
during childhood and adolescence

- ™

e N § 0.20
High Risk .
Dietary Pattern é 4+ 013
Rt 4 0.09
Energy-dense &
High-fat % 0.05 1 .
Low-fiber 0.02
- /| 2 om]

.uruﬁ ¥ | | | ] ¥
1 2 3 4 5
Dietary Pattern Quintile

Ambrosini GL, et al. Int J Obes 2012;36:1299-1305




Diet macronutrient composition reported before treatment
predicts BMI change in obese children: the role of lipids

100 -

50+ Lipid intake
204 Wl < 34.7% energy intake
20 4 L) > 34.7% energy intake

60 4
50 1
40 -
30 A

Children (% of total)

BMI reduction > 1.5 EMI reduction < 1.5

Maffeis C, et al. Eur J Clin Nutr 2012;66:1066-8.



Joint classification of whole- and refined-grain intake
on visceral adipose tissue (VAT) volume

200 —0w
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McKeown N M et al. Am J Clin Nutr 2010;92:1165-1171




Ingested:

CHO

FAT

skeletal muscle
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Glucose uptake & ox ( Fat ox). fat

liver insulin
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effect of endurance training on plasma free fatty acid
turnover and oxidation during exercise

100

80 — CHO

CHO

60

20

Plasma Plasma
FA FA
0
before after

Martin WH Il et al. Am J Physiol 1993; 265: E708-14



Nutrient oxidation measured during walking at speeds of 4, 5,
and 6 km/h, respectively, in a group of obese prepubertal children

Nutrient oxidation (kdJ/min)

40 - O Carbohydrate

35 | BFat

M Protein

10 -
0_

4 km/h 5 km/h 6 km/h

Speed of walking

Maffeis, C. et al. J Clin Endocrinol Metab 2005;90:231-236



SPESA ENERGETICA PER LATTIVITA’ FISICA
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xpenditur

i thresold
energy intake of energy
Daily e e

energy energy expenditure

(kca|) --------------------

1900 1950 2000 years

Hill & Wyatt J Appl Physiol , 2005



physical activity, dietary intake and adiposity
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intake -
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2100~
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- 300
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200
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Dehaeger M, et al. Int J Obes 1997



Dietary carbohydrate intake and mortality:
a prospective cohort study and meta-analysis

U-shaped association between percentage of energy from carbohydrate
and all-cause mortality in the ARIC and PURE cohort studies

Hazamdl ratio
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s

20

Energy from carbohydrate (%)

Seidelmann SB et al. Lancet Public Health 2018;3:e419-28



Points of consensus

Well-formulated low-carbohydrate, high-fat diets do not
require high intakes of protein or animal products.

Reduced carbohydrate consumption can be achieved by
substituting grains, starchy vegetables, and sugars with

nonhydrogenated plant oils, nuts, seeds, avocado, and other
high-fat plant foods.



conclusioni

La dieta chetagenica trova indicazione in pediatra nel trattamento
di alcune patologie neurologiche (epilessia).

Non vi e indicazione dell’'uso della dieta chetogenica nel trattamento
dell’obesita in pediatria se non in casi molto selezionati di obesita
grave e complicata e necessita di attento follow-up specialistico
pediatrico con esecuzione di esami ematochimici e strumentali
prima e durante il trattamento oltre a garantire opportune
integrazioni in acqua, minerali, vitamine.
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Related mechanisms involved in the iteractions among

dietary intake, the gastrointestinal microbiota, and obesity
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Microbiota-accessible carbohydrate fermentors produce SCFAs

that can have multiple interactions with host tissues.

MALC fermentors
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Gentile CL, Weir TL. Science 2018;362:776-80



Gut bacteria play an important role in bile acid modification

@ Bacteria with bile salt hydrolase
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International Journal of Obesity (2017) 41, 986-989
© 2017 Macmillan Publishers Limited, part of Springer Nature. All rights reserved 0307-0565/17

Blood Glucose (mg/dl)

SHORT COMMUNICATION

www.nature.com/ijo

High-fat meal, systemic inflammation and glucose homeostasis
in obese children and adolescents

A Morandi', E Fornari', F Opri', M Corradi', M Tommasi', R Bonadonna® and C Maffeis'
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Interactions between amino acids and the gut microbiota
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Points of consensus

Biological factors appear to influence responses to diets of
differing macronutrient composition. People with relatively
normal insulin sensitivity and beta cell function may do well
on diets with a wide range of carbohydrate-to-fat ratios;
those with insulin resistance, hypersecretion of insulin, or
glucose intolerance may benefit from a lower carbohydrate,
higher-fat diet.

A ketogenic diet may confer particular metabolic benefits
for some people with abnormal carbohydrate metabolism,
a possibility that requires long-term study.
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