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Lifestyle mtervention (diet + exercise)
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The goals for the participants assigned to
the intensive lifestyle intervention were to
achieve and maintain a weight reduction of
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TS 05 10 15 20 25 30 35 40 at least 7 percent of initial body weight
through a healthy low-calorie, low-fat diet
; and to engage in physical activity of

moderate intensity, such as brisk walking,

Lifestyle for at least 150 minutes per week.
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Diabetes Prevention Program Research Group. N EnglJ Med 2002;346:393-403
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Lifestyle mtervention (diet + exercise)

TABLE 1. BAsE- LINE CHARACTERISTICS OF THE STUDY PARTICIPANTS. *

OveraLL PLaceeo Mermoamin LiresTYLE
CHARACTERISTIC (N=3234] (N=1082) (N=1073]) (N=1079)
Sex — no. (%)
Male 1043 (32.3) 335(31.0) 363(33.8) 345 (32.00
Female 2191 (67.7) 747 (69.0) 710 (66.2) 734 (68.0)
Race or ethnic group — no. (%)
White 1768 (54.7) 586 (54.2) 602 (56.1) 580 (53.8)
African American 645 (199) 220(20.3) 221 (20.6) 204 (18.9)
Hispanic 508 (15.7) 168(155) 162 (15.1) 178 (16.5)
American Indian 171 (5.3) 89 (5.5) 52 (4.8) 60 (5.6)
Asiant 142 (4.4) 49 (4.5) 36i(3.4) 57 (5.3)
.Famil}' hist::-r}' of diabetes 2243 (69.4) 758(70.1) 733 (68.3) 752 (69.3]#
— no. (%)
History of gestarional diabertes 353 (16.1) 122(16.3) 111 ({15.7)F 120(16.3)
— no. of women (%)

Age — vr 50.6+10.7 50.3+104 509+10.23 50.6+11.3
Weight — kg 04 2+203 94.3+20.2 943+199 04, 1+20.8
| Bodv-mass index 34067 24267 339+66 339+68 I
Waist circumference — em 1051+145 1052+143 1049+144 1051=+148
Waist-to-hip ratio 092009 093009 093=+0.00 0.92+0.08

Plasma glicose — mgdl§
In the fasting stare 106583 106784 1065x85 106.3+8.1
Twao hours after an oral glucose 164.6+=17.0 1645+17.1 1651172 1lo44=16.8
load
Glycosvlated hemoglobin — % 591+050 591+050 5.91+0.50 5901+051
Cefsure physical activity — MEI-hr/wky 16.0£25.8 17.0229.0 164+250 15.5+22.1

Cumulative Incidence

of Diabetas (%)

Incidence of diabetes (vs placebo)
- 58% with mtensive lifestyle intervention
- 31% with metformin
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Diabetes Prevention Program Research Group. N EnglJ Med 2002;346:393-403
DOL10.1056/NEJMoa012512



..durability of Lifestyle mvervention

Incidence of diabetes:

- 27% in the lifestyle intervention
group (hazard ratio 0-73, 95% CI
0:65-0-83; p<0-0001)

- 18% in the metformin group (0-82,
0:72-093; p=0-001)

Cumulative Incidence of Diabetes (%)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Years Since DPP Randomization

N at risk

Placebo 935 900 799 699 640 595 562 522 485 445 416 387 364 339 317 255
Metformin 926 918 841 766 692 647 611 575 529 499 465> 441 420 393 370 289
Lifestyle 915 508 876 829 782 730 671 617 582 550 509 475 443 400 372 285

The Lancet Diabetes & Endocrinology. 2015 Sep;3(11):866-875.
DOI:10.1016/S2213-8587(15)00291-0



Quale dieta? Diguno intermittente

(A) Body weight at 2-4 months

Intermittent fasting diet Corfrol diet Mean Difference Mean Difference
Stusdy o1 Subgroup Mean SD Total Mean SD Total Weight I, Random, 95% Ci W, Random, 95% CI
Bhutani 201 3a [43] a5 252 18 92 898 24 6.7M% -7.00 |-19.28, 5.28) =il 5
Bhutani 2013b [43] 9 15 25 83 20 16 T4%  -200p13.43,9.43 —
Catenacei 2016 [35) 865 165 14 1069 158 12 6.6% -2040[-3275, -3.05)
Chanfuagos 2020 [42] 96.8 144 16 84 165 14 T.6% 2.80 |-8.36, 13.96) S [ m—
Conley 2017 [36] 946 83 11 1026 178 12 76% -8.00F1910, 310) =
Coutinho 201T |3T7) 833 127 14 85T 127 14 9.4% T.60 |1.81,17.01) -1
LI 2022 [39) a0.2 10.2 63 801 128 TO 17.9% 010 [-3.T4, 3.94) i i
Maruthur 2020 [40] 833 14 21010 18 20 84%  -7.80 18.06, 2.46) =
Dilivaira 2020 (41) 783 135 3M T85 94 T 14.3% -0.20 [[6.13,5.73) I
Sundfior 201 8 [28) 101.5 16.3 54 996 161 58 14.I% 1.90 [4.11, 7.91] -
Total (96% CI} 27 267 100.0%  .2.05[5.85,1.75] q»

Heterogeneity Tau®= 1718, Chi*= 18.57, df= 8 (P = 0.03); I*= 52%
Test for overall efect Z=1.06 (F = 0.29)

(B)

-20

Body weight at 6-8 months

T

40 0 10 20

Favours [expenmental] Favours fcontrol]

Intermittent fasting diet Couirol diet Mean Difference Mean Difference
Study o1 Subgroup Maan S0 Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Calenacci 2016 [35] a1 176 14 109 156 12 TE% -19.90[32.66,-7.14)
Cienfuegos 2020 [42) 971 144 16 94 165 14 91% 310 8.06, 14.26] —
Conley 2017 [36] 946 83 11 1026 176 12 9% -800F19.10, 3100 =
Coutinho 201 7 [37] 933 12.7 14 857 127 14 111% TEOF1.81,17.01) | - R
LI 2022 [39] 884 10.2 69 879 128 0 01% 050334, 4.34) =
Maruthur 2020 [40) 93.3 14 1 1mMa 19 0 101% -7.80 F18.06, 2 46] AR S
Oiiveira 2020 [41] 788 135 31 TB9 94 T 164% -0.10[6.03, 5.83] s
Sundfior 2018 [38) 1.5 16.3 54 996 161 58 16.3% 1.90 F4.11, 7.91) -1
Total (95% CI) 230 227 100.0% -1.52 |-5.80, 2.75]

-

Helerogeneily Tak= 19.78, Chf= 16.71, di= 7 (P = 0.02); P= 58%
Test for overall effect Z= 0.70 (P = 0.49)

(C)

-20

Body weight at 10-14 months

40 0 10 20

Favours [exparimantall Favours foontrol]

Imtermittent fasting diet Cantrol diet Mean Difference Mean Difference
Sty of Subgroup Mear SO Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% C1
LI 2022 [39] 8.4 102 B9 ©79 128 T0 546% 0.50 [3.34, 4.34)
Oliveira 2020 [41] Te.e 135 H O Te9 04 27 23.0% -010[6.03,583] T
Sundfior 2018 [38) 1015 16.3 54 096 181 58 224% 1.90 411, 791] B I —
Total (95% CI) 154 155 100.0%  0.68[-2.17,3.52] -*-
Helerogeneity, Tau®= 0,00; Chi*=0.23, di= 2 (P=0.89); F= 0% -1:|:| 5 5 5 11(1

Tesl for overall effect 2= 047 (P = 0.64)

Favours [axpenmental] Favours [control]

vs control diet?

EXPERIMENTAL Diets:
Intermittent fasting (IF)
Time-restricted eating (TRE)
Periodic fasting (PF)

CONTROL diets:

reduced caloric intake (CR diet)
unrestricted daily caloric amount (ad libitum
diets).

IF diets seem to be no more effective, nor
less effective, than non-intermittent fasting
diets, in inducing weight loss in patients
with obesity

*NMCD 2023 Aug;33(8):1481-1489.doi: 10.1016/j.numecd.2023.05.005.



Quale dieta: low fat vs low carb vs mediterranean?

Mean Weight Change (kg)

—&— Low-fat diet —@— Mediterranean diet —#&— Low-carbohydrate diet
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Quale dieta: low fat o low carb?

Meta-analysis per diet type

LC Diets LornTiyy, SBP 422 LF Diets
<40 en% carbs <30 en% fat
-3.2 mm Hg -1.7 mm Hg
- 6 months ' DBP * -6 months
- 12 studies -0.35 mmol/L 0.13mmol/l - 12 studies
- 732 participants P TAG ‘ - 725 participants

+0.09 mmulﬂ.’ HDL
~=p HOMA-IR €=

-0.16 mmol/L

-0.18 mmmeb

Glucose <«

=29p.Body weight €=

Nutr Rev. 2020 Sep 4;79(4):429-444. doi: 10.1093/nutrit/nuaa044



Quale dieta? Strategie dietetiche a confronto

(calo ponderale medio a 12 mesi)

12

Mean Weight Loss = SD (kg)

Low-fat Low-carb Mediterranean Meal replacements
Diet Type

Int. J. Obes. 2016,41,96—-101, Obes. Rev. 2019, 20, 569-587., Lancet 2018, 391, 541-551. Lancet Diabetes Endocrinol. 2019, Nutr. Diet. 2018, 75, 65-72.



Nutrizione: Raccomandazioni pratiche

Item Recommendation Implementation
Prefer | d food Salami — ham
refer low ener ense food.
Energy density ) o Rice — potatoes
Choose food with lower energy content per 100 g. ,
Cream cake — fruit tart
. Potato chips — pretzel sticks
Watch out for hidden fats.
, , , Butter, cream cheese — low fat-cream cheese
, Choose food low in fat, or pick the fat-reduced alternative. . o
Dietary fat Frying — braising

Prefer fat-reduced food preparing methods.
Choose methods without adding fat.

Roasting — cooking
Chips — boiled potatoes

Take five portions a day
of vegetables and fruits.
Choose plant-based food instead of meat.

Plant-based food

Wheat noodles — zucchini pasta
Mascarpone cream — fresh fruit for dessert
Meat bolognese — vegetable bolognese

Increase dietary fibre intake to 25 to 30 g a day.

White noodles — whole grain noodles

Dietary fiber , , White bread — whole grain bread
Choose whole grain products, legumes, vegetables, fruits. ,
Rice — legumes
. i Water and tea
Drink caloric-free beverages. ,
Beverages Coffee without sugar

Choose beverages without sugar and calories.

Beverages with artificial sweeteners instead of sugar-sweetened beverages

Wiechert M, Holzapfel C. Nutrition Concepts for the Treatment of Obesity in Adults. Nutrients. 2022;14(1):169.Wiechert M,



La dieta ¢ efficace per la perdita dipeso...

Mean Change in Weight From Baseline to End of Diet
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Conclusioni (1)

L'obesita ¢ una malattia cronica multifattoriale
Va affrontata con un approccio integrato: nutrizione, esercizio, supporto psicologico,
terapia farmacologica e, se indicata, chirurgia.

La nutrizione ¢ il pilastro iniziale ¢ continuo della terapia

Un deficit calorico moderato, sostenibile e personalizzato ¢ efficace indipendentemente
dalla composizione dei macronutrienti.

L’aderenza ¢ piu importante della “migliore dieta”

Le metanalisi dimostrano che 1 principah approcci dietetici low-carb, low-fat, mediterranea)
hanno efficacia comparabile a 12 mesise seguiti con costanza.

PERSONALIZZAZIONE DELLA DIETA SULLA BASE DELLE
PREFERENZE E DI OBIETTIVI SPECIFICI




...ma non per il mantenimento del calo ponderale

Mean Change in Weight From Baseline to End of Diet or Follow-Up
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Aumento dellappetito e riduzione della spesa energetica durante restrizione
calorica

Kcal/d
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Ostergaard Christoffersen B, et al Obesity (Silver Spring). 2022,;304):841-857
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Table 1. Baseline Characteristics of the Study Participants.*

A Self-Regulation Program
for Maintenance of Weight Loss

Rena R. Wing, Ph.D., Deborah F. Tate, Ph.D., Amy A. Gorin, Ph.D.,
Hollie A. Raynor, Ph.D., and Joseph L. Fava, Ph.D.

Characteristic

Female sex (%)

Age (yr)

Weight (kg)

Body-mass indexy

Weight loss from highest weight in prior 2 yr (kg)
Weight loss from highest weight in prior 2 yr (%)
Duration of weight loss (mo)

Caloric intake (kcal/day) i

Calories from fat (%)

Physical activity (kcal/wk)§

Control
(N=105)

82.9
52.0+10.8
78.8+14.8
29.1+5.0
18.6+10.3
17.9+7.0
13.1+8.1

1562617
33.5£8.8
1794+1295

Internet
(N=104)

80.8
50.9+9.3
76.0t16.4
28.1+4.6
19.2+11.1
18.3+7.7
12.8+7.3

16931610
34583
2194+1557

Face to Face
(N=105)

80.0

51.0+10.3
78.6x17.1
28.74.7
20.0+11.6
19.1+8.0
13.7:7.0
1636+635
35.0+£8.8
1950+1460

Loss from Maximum Weight (%)
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N EnglJ Med 2006;355:1563-71.



Come mantenere 1l peso corporeo?

Regained =2.3 kg (%)

[ Control
[l Internet

[l Face to face

Months

Regained =2.3 kg (%)
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N EnglJ Med 2006;355:1563-71.



Lean soft mass loss during weight loss

*P < 0.05 0-
351
- [ Men
g [ Women
= o T Proportion of
g R total weight
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0 Diet Onl Diet Plus ~25- ! ' !
/ Physical Activity Retatrutide ~ Semaglutide  Tirzepatide

Ballor and Poehlman. Int J Obes Relat Metab Disord 1994;18:35. Conte C, et al. JAMA. 2024 Jul2;332(1):9-10



A

Enhanced protein intake preserves lean soft mass during weight loss

Intervention Contol Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% ClI
Backy 2016 LBM(ka) (41) 18 22 3 21 14 30 31% 0.16 [-0.34, 0.66] N o
Bales 2017 LBM(kg) (42) -06 1.1 51 1141 23 31% 0.36 [-0.10, 0.82] T
Brinkworth 2004 LiM(ka) (43) 15 07 22 04 07 21 29% 1.54 [0.85,2.23] ——
Demling 2000 LEM(ka) a (46) 41 14 1" 04 04 10 21% 3.38 [1.96, 4.80]
Demling 2000 LEM(kg) b (46) 2 70N 04 04 10 27% 0.30 [-0.56, 1.16) B
Englert 2021 FFM(kg) (47) -09 11 27 1 13 27 3.0% 0.08 [-0.45, 0.62] T
Frestedt 2008 LM(ka) (52) -0.75 034 31 -155 038 28 29% 2171.51,2.82] —_——
Funderburk 2021 LM(kg) (53) -0.53 045 16 -1.31 038 18 28% 1.84 [1.02, 2.66] =
Hudson 2020 LM(kg) (57) 13 03 24 11 02 23 3.0% -0.78 [-1.39,-0.16] i
Josse 2011 LM(ka) ¢ (59) 07 03 30 -02 02 30 28% 3.48(2.66, 4.30] ——
Josse 2011 LM(kg) d (59) 07 03 30 -07 03 30 26% 4.61 [3.61, 5.60) —_—
Kjslbaek 2017 LBM(kg) e (60) 158 143 39 174 142 38 31% -0.11 [-0.56, 0.34] o
Kjslbaek 2017 LBM(ka) 1 (60) 184 134 36 174 142 38 31% 0.14[-0.31, 0.60] bl i
Kjslbaek 2017 LBM(kg) g (60) 187 1.7 38 174 142 38 31% 0.08 [-0.37, 0.53] i
Larsen 2018 FFM(ka) (61) -27 165 14 -24 144 15 29% -0.19[-0.92, 0.54) —e
Layman 2009 LM(kg) (62) -26 04 64 -27 04 66 3.2% 0.25[-0.10, 0.59] e
Magkos 2021 LM(kg) (64) 15 07 20 04 07 22 29% 1.54 [0.85, 2.23) —
Memelink 2020 LM(kg) (67) 057 027 62 -035 026 BH1 3.0% 3.45(2.89,4.01] ——
0o0i 2021 LM(kg) (69) 22 1.7 35 -24 15 37 31% 0.12[-0.34, 0.59] o
QOoi 2021 Liika) (70) 18 152 43 239 15 44 31% -0.39-0.81, 0.04) e
Parr 2016 LM(ka) (71) 08 18 29 01 186 28 3.0% 0.40[-0.12, 0.93] i i
Petrisko 2020 LM(kg) h (72) -1.46 1.64 17 -073 269 17 29% -0.32-1.00, 0.36] =51
Petrisko 2020 LM(ka) i (72) -1.79 1.23 17 -073 269 17 29% -0.49(-1.18,0.19) —
Shlisky 2015 FFM(ka) (75) 17 21 52 15 18 52 3.2% -0.11 [-0.49, 0.28) i
Smith 2018 FFM(kg) (76) 132 1.72 25 1.8 222 27 3.0% 0.24-0.31,0.78] i
Starr 2016 LM(ka) (73) 11 15 #4118 29 26 3.1% 0.32[-0.17,0.82] T
Sun 2022 FFM(kg) (78) -0.03 1.11 16 -041 104 18 29% 0.35[-0.33,1.02] T
Tang 2013 LBM(kg) (27) 19 03 22 -3 04 21 27% 3.06 [2.16, 3.97] ——
Treyzon 2008 LBM(kg) (79) -2.78 062 45 -406 1.74 42 31% 0.98 [0.54, 1.43) —
Verreijen 2015 AMM(ka) (30) 04 12 30 -05 2 30 31% 0.54 [0.02, 1.05] ==
Wycherley 2010 FFM(kg) j (84) 19 15 12 -22 18 16 2.8% 0.17 [-0.58, 0.92] ——
Wycherley 2010 FFM(kg) k (84) -24 31 14 -24 25 17 29% 0.00[-0.71,0.71) -
Wycherley 2012 FFM(kg) (82) -26 37 33 -38 47 35 31% 0.28 [-0.20, 0.76) —
Wycherley 2013 FFM(kg) (83) -28 36 21 -32 27 21 3.0% 0.12[-0.48,0.73] =e=
Total (95% CI) 1007 982 100.0% 0.75[0.41,1.10] L ]
Heterogeneity: Tau®= 0.93; Chi*= 414.96, df= 33 (P < 0.00001); F= 92% _12 b é ;
Test for overall effect: Z= 4.31 (P < 0.0001) Cntrol Intervention

Kokura Y, et al. Clin Nutr ESPEN.

. 2024 Oct:63:417-426



What is the optimal amount of protem intake?
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Enhanced protein mtake does not preserve muscle strength/physical function

during weight loss
B

Intervention Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Backx 2016 handgrip strengthikg) (41) -3 6 N -1 5 30 71% -0.36 [-0.86,0.15) —
Backs 2016 leg press(kg) (41) -3 6 N -1 5 30 7% -0.36 [-0.86,0.15) EE—
Memelink 2020 leg press strength(ka) (67) 46,62 43471 62 5917 48613 61 14.4% -0.27 [-0.63, 0.08] —_—
Wycherley 2010 hench pressikg) (84) -25 S 12 19 48 16  33% -0.09 [-0.84, 0.68]
Starr 2016 hand grip strenothka) (73) 11 3.3 M 1.3 3.3 26 7.6% -0.06 [-0.55, 0.43] S——
Verreijen 2015 handgrip strength(kg) (30) 2 46 30 2.2 41 30 7% -0.05 [-0.55, 0.46] S T
Wycherley 2010 lat pulldown(kg) (84) 0.6 37 12 08 49 16 3.3% 0.00 [-0.75,0.75]
Memelink 2020 knee extension(watt) (67) 31 4565 62 28.66 39.473 B1 146% 0.05 [-0.30, 0.41] S
Wycherley 2013 handgrip strength(kg) (83) -1.4 4.1 21 19 42 21 5.0% 012[-0.49,0.72] —
Englert 2021 hand grip strenath(kg) (47) 01 1.9 27 0.2 1.5 27 6.4% 017 [-0.36,0.71] —
Josse 2011 leg extension(kg) b (59) 365 21 30 301 243 30 71% 0.28[-0.23,0.79] —
Backx 2016 leg exiension(kg) (41) -2 8 AN -4 4 30 7% 0.31[-0.19, 0.82) —
Mojtahedi 2011 knee strength(Nmikg) (68) 0.7 10.3 13 -3 12,4 13 30% 0.31 [-0.46, 1.09]
Josse 2011 leg extension(ky) a (59) 365 21 30 2789 16.4 30 6.9% 0.45[-0.06, 0.985] =
Total (95% Cl) 433 421 100.0% 0.01[-0.13,0.14] ?
Heterogeneity: Tau®= 0.00; Chi*=13.02, df= 13 (P = 0.45), F= 0% 1 _0575 p 0?5 1‘
Test for overall effect: Z= 010 (P=0.92) Control Intervention

Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Backx 2016 400m 0.02 0.02 31 005 0.09 30 71% -0.46 [-0.97, 0.05)
Backx 2016 SPPB 01 041 Ky 01 07 30 71% 0.00 (-0.50, 0.50]
Bales 2017 6MWT 569 68 51 468 89 29 7.3% 0.13[-0.33, 0.59]
Bales 2017 SPPB 1 14 51 1.2 1 29 7.3% -0.16 [-0.61, 0.30]
Englert 2021 400m 0 0.07 27 -0.05 012 27 7.0% 0.50 [-0.04, 1.04]
Englert 2021 SPPB 04 09 27 06 08 27 7.0% -0.23 [-0.77,0.30)
Larsen 2018 Vo2max 0.07 0.36 14 0.2 1.23 15 6.2% -0.14 [-0.87, 0.59]
Memelink 2020 400m 0.07 002 62 004 0.02 61 7.5% 1.49[1.09,1.89] e
Memelink 2020 chair 14 03 62 1.2 03 61 7.6% 0.66 [0.30,1.03] e
Memelink 2020 gait 0.02 003 62 -0.03 0.03 61 7.5% 1.66 [1.24, 2.07] _—
Starr 2016 SPPB 24 17 41 09 1.7 26 71% 0.87[0.36,1.39] —=
Verreijen 2015 400m 011 025 30 011 0.21 30 71% 0.00 [-0.51, 0.51]
Verreijen 2015 4m 0.04 01 30 005 0.11 30 71% -0.09 [-0.60, 0.41]
Verreijen 2015 chair 24 4 30 1.4 31 30 71% 0.28 [-0.23,0.78]
Total (95% ClI) 549 486 100.0% 0.34[-0.03, 0.70] i
Heterogeneity: Tau*=0.42; Chi*=103.40, df=13 (P < 0.00001);, F=87% 1

_]_-..
[N S

-2 d 0 1

Test for overall effect Z=1.82 (P =0.07) Conbrol Intervention

Kokura Y, et al. Clin Nutr ESPEN. 2024 Oct:63:417-426



Preservation of lean soft body mass (and function)
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Criticita e conclusioni

- Recupero del peso

» Educazione nutrizionale e monitoraggio regolare sono essenziali

Per mantenere 1risultati a lungo termine e prevenire il recupero ponderale (weight
cycling).

- Perdita dimassa magra

* La perdita di peso non controllata pué compromettere la massa magra

Fino al 25-30% del peso perso puo derivare da FFM in assenza diun adeguato apporto

proteico e attivita fisica.

* Lo stile di vita non ¢ un’opzione: ¢ una terapia di prima linea
Da integrare stabilmente nella presa in carico del paziente con obesita.

La Nutrizione ¢ il primo passo, ma da sola non basta: ¢ solo mtegrando
I'esercizio fisico che possiamo realmente preservare la massa magra, migliorare
la composizione corporea e rendere sostenibile il calo ponderale.
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