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Nuovi interventi multitarget per la nuova
sindrome metabolica: lo studio MetaTreat
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Presidente SINut



ai sensi dell’art. 76, comma 4 dell’/Accordo Stato Regioni del 2 febbraio 2017 e del paragrafo 4.5. del Manuale nazionale di
accreditamento per 'erogazione di eventi ECM

dichiara che negli ultimi due anni ha avuto i sequenti rapporti con soggetti portatori di interessi commerciali in ambito
sanitario:

Dompé SpA, Bayer Healthcare SpA, Zentiva SA, Menarini SpA, SPA SpA, Italfarmaco SpA
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& Iniziativa realizzata con il contributo
non condizionante di Sanofi

RISCHIO CARDIOMETABOLICO IN ITALIA

ILritorno economico di un programma di . L. . N . )
screening della popolazione Mortalita e anni vissuti con disabilita delle malattie Prevalenza e incidenza delle malattie
e cardiovascolari in Italia (% sul totale), 2021 cardiovascolari in Italia (% sul totale), 2021
Marzo 2025
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Fonte: TEHA Group su dati Global Burden of Disease, 2025

(1) Dati Global Burden of Disease, 2021.
(2) Dati Istat, 2022.
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Prevalenza dei fattori di rischio nella popolazione italiana (%)

RISCHIO CARDIOMETABOLICO IN ITALIA

ILritorno economico di un programma di
screening della popolazione
Position Paper

Marzo 2025
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(*) % popolazione di etd compresa tra 35 e 74 anni con colesterolemia totale >= 240 mg/dl e/o in trattamento
Fonte: TEHA Group su dati XIX Rapporto Meridiano Sanita, Istat, ISS, 2025
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METABOLICHE
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2026 AHA/ACC/ADA/ASN Guideline for the Prevention, Detection, Evaluation,
and Management of Cardiovascular-Kidney-Metabolic Syndrome

Nonmetabolic
etiologies of

/ hypertension

Stage 0: Stage 1: Stage 2:
No Risk Factors Excess/Dysfunctional Metabolic Risk
Adipose Tissue Factors and CKD

Hypertension

Metabolic
syndrome

Overweight/obesity
Abdominal obesity
Impaired glucose
tolerance

Type 2 Moderate- to
diabetes high-risk CKD

A focus on /
primordial prevention /
and preserving Nonmetabolic

cardiovascular health etiologies of CKD

J Am Coll Cardiol. 2026 Jun 9;87(22S):e1889-e2007.
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Berberine, Cinnamon ﬂ
Cinnamon, l BOdy
- weight

Curcumin J Jda
Green tea,

Bensbe ' Soluble fibers | -
A ST s = % Role of
Y| e 2 phytochemicals in

Berberine,

Curcumin
g | Cacao flavanols, Adipose tissue
g il | N the management of

Soluble fibers,

Bowel | Greentea meta bOIiC Synd rome

Cinnamon,

W-3, Curcumin

Chitosan,
Cinnamon

Phytochemicals in

serberine, || subjects with MetS i
Omega-3 Cinnamon Hawthorn, Curcumin
Lupin peptides
Garlic, Soy and Curcumin . .
lupin proteins Charantin Cicero AF. Phytomedicine 2016;
f 23(11):1134-44
Cortisol levels
Hawthorn,
Psyllium Extrahepatic tissue
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Does glucomannan supplementation exert profitable effects on
serum lipid profile in adults? A systematic review and meta-analysis
LDL

Study name Statistics for each study Std diff in means and 95% CI
Std diff  Standard Lower Upper
inmeans eror Variance  limit imit Z-Value p-Value
arvill et al 1995 -2.429 0.332 0.110 -3.080 -1.778 -7.312 0.000 B
Chearskul et al 2007 -1.645 0.517 0268 -2659 -0631 -3179 0.001 B
wood et al 2007 -0.847 0.388 0.150 -1607 -0.086 -2.183 0.029 [ |
zhang et al 2020 -1.345 0.288 0083 -1910 -0779 -4663 0000 .
chen et al 2003 4211 0.766 0.586 -5711 2710 -5499 0.000 -l
venter (a) et al 1987 0.149 0633 0401 -1092 1391 0236 0814 g 3
venter (b) et al 1987 -4.961 1.428 2038 -7.759 -2163 -3475 0.001 —i—
yoshida (a) et al 2006  -1.265 0.409 0167 -2.066 -0.464 -3094 0.002 [
yoshida (b) et al 2006 -5396 0801 0641 -6966 -3826 -6.737 0.000 s o
walsh et al 1984 -0.832 0.466 0217 -1746 0082 -1.785 0074 K
vuksan et al 2000 -9.335 2.080 4328 13412 5258 -4487 0000 —_—
vuksan et al 1999 -5.570 1.333 1777 -8.182 -2957 -4178 0.000 ——
vuksan et al 2011 -3.592 0.674 0455 -4913 -2270 -5327 0.000 E
-2.575 0.425 0.181 -3408 -1.742 -6.059 0.000 &

-15.00 -7.50 0.00 7.50 15.00

Favowrs Glucomannan Favours Control

Prostaglandins Other Lipid Mediat. 2025 Jan;176:106934.
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The effect of Glucomannan on fasting and postprandial blood glucose in
adults: a systematic review and meta-analysis of randomized controlled trials

Study %
D WMD (95% CI) ~ Weight
Vuksan et al. (1999) + -0.71(-2.19,077)  9.11
Vuksan et al. (2000) — - -0.20 (-0.98,0.58)  17.09
Chen et al. (2003) —o— 230 (-3.14,-146)  16.23
Waood et al. (2007) — 015 (-047,0.17)  23.44
Chearskul et al (2007) + -0.52(-1.83,0.79)  10.58
Zhang et al (2020) | — -0.18 (:0.50,0.14)  23.55
.

Overall (I-squared = 79.0%, p = 0.000) <> -0.60 (-1.16,-0.05)  100.00
NOTE: Weights are from random effects analysis

I : I

-3.14 0 3.14

J Diabetes Metab Disord. 2022 Feb 27;21(1):1055-1063.
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Drug Design, Development and Therapy

3

Pharmacological and Clinical Studies of Medicinal
Plants That Inhibit Dipeptidyl Peptidase-IV

Dipeptidyl peptidase IV (DPP-IV) is an enzyme that degrades GLP-1, a hormone critical for
insulin secretion. By using medicinal plants to inhibit this enzyme, GLP-1 remains active longer,
effectively lowering blood glucose levels with fewer side effects than synthetic medications.

The Science of Incretin Preservation

How DPP-IV Inhibition Works:
Inhibitors block the degradation of
GLP-1, extending insulm sensitivity
and slowing gastric emptying.

Medicinal Plant
Inhibitor

DPP-IV
Enzyme
10 Plants Validated

by Human Studies

VEY Y Y
g% ey
XXy

= 10 J;

Natural vs. Synthetic Inhibitors

Plant-based options aim to reduce adverse events
like Gl inflammation found in synthetic drugs.

While 18 plants NH,
showed potential in labs, (®
only ten have proven Natural Synthetic

// \\\clinical efficacy. (Plant-Based) Drugs)
- Reduced Adverse Events Potential
‘ ‘ ‘ 0 e ’ (like Gl inflammation) Adverse Events

10 NRzonace. SINut

Dove
REVIEW

Drug Des Develop.
Ther. 2023;17:3473-91

Top Clinically Proven Plants

Allium sativum
(Garlic)

Clinical trials show significant
reductions in fasting plasma
glucose and total cholesterol.

Curcuma longa
(Turmeric)

High stability in the S1 subsite helps reduce
BMI and abdominal circumference.

Morus alba
(Mulberry Leaf)

Specifically effective in lowering HbA1c
and glucose levels in obese patients.

Therapy Length: 84 Days

Clinical Outcome: Lowered FPG and glycated hemoglobin (HbATe)

A\ NotebookLM
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Effects of Morus alba Extracts on the GLP-1 System

Indirect Incretin-Modulating Mechanisms

G_LF-/‘I » Incrétin Effect

N\

1.Stimulation of 2. Inhibition of 3. Modulation of
GLP-1 Secretion Digestive Enzymes GLP-1’ Degradation

Polyphenols, Flavonoids | 1-Deoxynojirimycin (DNJ)) 7 N ans oy oo
s Stf '4. L l L BB @ Mild In.hl.bltlon
N D A > F-(precl:mcal)

a-Glucosidase 4 Carbohydrate
\ Absorption 4 GLP-1Breakdown

1 Distal Nutrient Delivery

v Quercetin, Rutin

v’ T L-cell function - # 1 Prolonged Signaling
v 1 Postprandial GLP-1 1 Secondary GLP-1 Secretion .
Key Take-Home Messages
¥ Not a direct v Indirect incretin /\ Limited () Nutraceutical
GLP-1RA activity clinical data %7\ potential
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Effect of mulberry on plasma lipid pattern: a meta-analysis of RCTs
Int J Mol Sci. 2025 Aug 28;26(17):8380.

A B

Study name Statistics for each study Study name Statistics for each study

Std diff Lower Upper TG Relative Std diff Lower Upper I_D L-C Relative

in means limit limit weight in means limit limit weight
Andallu 2001 -1.151 -2.015 -0.287 o 10.69 Andallu 2001 -1.151 -2.015 -0.287 —_— 7.62
Taghizadeh 2022 -0.771 -1.309 -0.232 —-— 18.92 Taghizadeh 2022 -0.065 -0.584 0.455 —a— 18.86
Li 2016 -0.582 -1.259 0.094 ——t 14.75 Li 2016 -0.236 -0.901 0.429 12.30
Wang 2021 -0.348 -0.679 -0.017 - 27.15 Wang 2021 -0.380 -0.712 -0.048 - 37.31
Yasumoto 2022 0.201 -0.391 0.794 —r— 17.14 Yasumoto 2022 -0.045 -0.636 0.546 — 15.13
Parklak 2024 -0.742 -1.569 0.085 - 11.36 Parklak 2024 -0.064 -0.864 0.737 —_—r 8.78

-0.499 -0.834 -0.164 - -0.283 -0.530 -0.036 <
-2.50 -1.25 0.00 125 250 -2.50 -1.25 0.00 125 250
Favor Mulberry Favor Placebo Favor Mulberry Favor Placebo
& D
Study name Statistics for each study Funnel Plot of Standard Error by Std diff in means
0.0 -

Std diff Lower Upper - Relative

in means limit limit H D L c weight 01
Andallu 2001 -1.151 -2.015 -0.287 —_— 9.33 e
Taghizadeh 2022 0.249 -0.273 0.770 19.28 5
Li2016 -0.223 -0.888 0.441 13.95 3 2 '
Wang 2021 -0.088 -0.417 0.241 30.47 g -
Yasumoto 2022 0.000 -0.591 0.591 16.42
Parklak 2024 -0.052 -0.852 0.748 10.54 i

-0.123 -0.416 0.170 o ) : 5 ol
-2.50 -1.25 0.00 1.25 2.50 20 458 40 05 00
Favor Mulberry Favor Placebo Std diff in means

o
L
-
°
s
o
»
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Effect of mulberry on fasting plasma glucose: a meta-analysis of RCTs
Int J Mol Sci. 2025 Aug 28;:26(17):8380.

A

Study name Statistics for each study

Std diff Lower Upper Relative

in means limit limit weight
Andallu 2001 -1.151 -2.015 -0.287 —_—— 2.34
Asai 2011 -0.246 -0.734 0.242 —t 7.33
Kimura 2007 -1.046 -2.253 0.160 1.20
Riche 2017 -0.385 -1.347 0.576 1.89
Thaipitakwong 2020 -0.608 -1.154 -0.062 —_— 5.86
Taghizadeh 2022 -0.114 -0.633 0.406 —— 6.46
Kim 2015 0.103 -0.534 0.739 —_ 4.31
Li 2016 -0.382 -1.051 0.286 ——— 3.91
Qu 2021 -0.289 -0.461 -0.117 - 59.03
Yasumoto 2022 -0.091 -0.682 0.500 — 4.99
Parklak 2024 -0.354 -1.160 0.453 — 2.68

-0.303 -0.435 -0.171 -

-250 -1.25 0.00 1.25 250
Favor Mulberry Favor Placebo
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Effect of mulberry on glucose metabolism: a meta-analysis of RCTs
Int J Mol Sci. 2025 Aug 28:26(17):8380.

Study name

Asai 2011
Thaipitakwong 2020
Taghizadeh 2022
Parklak 2024

€

Study name

Thaipitakwong 2020
Taghizadeh 2022
Parklak 2022

Statistics for each study
Std diff Lower  Upper FPI Relative
in means limit limit weight
-0.083 -0.569 0.404 —a— 32.80
-0.233 -0.769 0.302 —— 27.23
-0.635 -1.167 -0.103 —0— 27.57
0.071 -0.729 0.871 R 12.40
-0.257 -0.541 0.027 <>
-2.00 -1.00 0.00 1.00 2.00

Favor Mulberry Favor Placebo

Statistics for each study

Upper H O M A' I Relative

Std diff
in means

-0.303
-0.635
-0.207
-0.422

,\‘(' .. ,."':I' V:
¢ “ 45 *

Lower
limit
-0.840
-1.167
-1.010
-0.764

limit
0.234
-0.103

0.595
-0.081 =

-2.00 -1.00 0.00

weight

40.56
41.27
18.16

1.00 2.00

Favor Mulberry Favor Placebo
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Study name

Andallu 2001

Asai 2011

Riche 2017
Thaipitakwong 2020
Taghizadeh 2022

Li 2016

Qu 2021

Yasumoto 2022

D

Study name

Riche 2017
Yasumoto 2022
Parklak 2024

Statistics for each study

Std diff
in means

-0.627
-0.100
-0.385
-0.574
-0.147
-0.154
-0.289
-0.316
-0.289

Lower
limit
-1.447
-0.587
-1.347
-1.118
-0.667
-0.817
-0.461
-0.911
-0.427

U r Relative
|?n2iei HbA1lc weight
0.192 2.82
0.386 e 8.00
0.576 2.05

-0.029 6.39
0.372 —_— 7.01
0.510 —_— 4.30

-0.117 - 64.07
0.278 R 5.36

-0.152 <

-2.00 -1.00 0.00 1.00 2.00
Favor Mulberry Favor Placebo

Statistics for each study

Std diff

In means
-0.875
-0.167
-0.024
-0.257

Lower
limit
-1.871
-0.759
-0.825
-0.687

Upper BW Relative

limit weight
0.122 18.57
0.425 52.63
0.776 28.81
0.172

-2.00 -1.00 0.00 1.00 2.00
Favor Mulberry Favor Placebo
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Effect of mulberry inflammatory biomarkers: a meta-analysis of RCTs

Int J Mol Sci. 2025 Aug 28;26(17):8380.

A B
Study name Statistics for each study TN F Study name Statistics for each study | |_ 6
Std diff Lower Upper -0 Relative Std diff Lower Upper - Relative
in means limit limit weight in means limit limit weight
Ma 2019 -0.338 -0.671 -0.005 50.00 Ma 2019 -0.336 -0.669 -0.004 50.02
Wang 2021 -0.438 -0.771 -0.105 —— 50.00 Wang 2021 -0.445 -0.778 -0.112 —- 49.98
-0.388 -0.624 -0.183 > -0.391 -0.626 -0.155 <
-2.00 -1.00 0.00 1.00 2.00 -2.00 -1.00 0.00 1.00 2.00
Favor Mulberry Favor Placebo Favor Mulberry Favor Placebo
C
Study name Statistics fOI’ each study h S C R P - Funnel Plot of sunfiard Error by Std diff in means
Std diff Lower Upper Relative
in means limit limit weight 02
Ma 2019 -0.346 -0.679 -0.013 63.60 ¥ o
Taghizadeh 2022 -0.315 -0.837 0.208 25.84 g
Parklak 2024 -0.589 -1.407 0.228 10.56 o
-0.364 -0.629 -0.098 <

-2.00 -1.00 0.00 1.00 2.00
Favor Mulberry Favor Placebo

s A

o 162 SINut

-1.0 05 00 05

Std diff in means
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" e TOTAL CHOLESTEROL
Studio clinico

cieco contro placebo |
per valutare l'effetto di Triglyceride rich lipoprotein cholesterol = TG/ 2.2 e HS?IEC ?I'G /2.2

un Integratore T '
Alimentare in
associazione alla dieta
Mediterranea sui livelli
di Apolipoproteina B in
individui con Sindrome
Metabolica”

chylomicron
remnant

META TREAT TRIAL

Specific Lp(a)
: Assays

ApoB,, Assay
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Disegno dello studio META-TREAT ClinicalTrial.gov code: NCT06647108

RCT monocentrico, randomizzato, doppio cieco, placebo-controllato, gruppi paralleli.

N=60 30 30 12 w A

adulti con sindrome metabolica attivo placebo durata trattamento visite studio
T-1 T0 T1 T2
week -4 day 0 week 6 week 12
screening randomizzazione controllo endpoint
correzione abitudini BIA + prelievo BIA + prelievo BIA + prelievo

Secondari: circonferenza vita, composizione corporea, lipidi,

Primary readout: variazione ApoB a 12 settimane vs basale e vs placebo . g .
glucosio/insulina

Fonte protocollo: sinossi META-TREAT v1 25/08/2024 allegata.
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Composizione e razionale meccanicistico

Dose giornaliera: 2 bustine/die, 10-15 minuti prima del pasto principale.

Ingredienti attivi:

Per dose giornaliera

9%VNR* (2 bst)

(2 bst)
Glucomannano 900 mg
Gelso bianco estratto secco titolato 2% 500 mg
apporto DNJ (deossinojirimicina) 10 mg
Gimnema estratto secco titolato 25% 400 mg
apporto acidi gimnemici 100 mg _
Olivo estratto secco titolato 20% 400 mg i
apporto oleuropeina 80 mg
Cassia nomame estratto secco titolato 8% 400 mg
apporto flavoni 32 mg
Nopal polvere 400 mg
Policosanoli 10 mg
Cromo 40 g 100%

€0 'IG'CONGRESSO SI N t
NAZIONALE u

Viscosita / sazieta
Glucomannano - Nopal

assunzione energetica - assorbimento lipidico

Assorbimento glucidico
Gelso bianco DNJ - Gimnema - Cromo

glicemia - insulina - HOMA-IR

Lipoproteine aterogene

Olivo - Policosanoli - Cassia nomame

ApoB - LDL-C - non-HDL-C

18-20 GIUGNO 2026
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In attesa dei risultati finali ...

* Modello concepito come una simulazione Monte Carlo “ApoB-weighted”, nella quale ogni
soggetto virtuale evolve lungo una traiettoria cardiometabolica individuale.

* Larisposta al placebo definisce il rumore biologico atteso e la risposta comportamentale
allo studio; la risposta all’attivo viene generata applicando un coefficiente di amplificazione
nutraceutica dominio-specifico.

* In pratica il modello simula due traiettorie parallele:

- una traiettoria placebo, guidata da dieta, contesto sperimentale e variabilita biologica;

- una traiettoria attiva, nella quale la matrice nutraceutica agisce come amplificatore selettivo

della risposta cardiometabolica.

* Ll'ipotesi centrale e che il prodotto testato non produca un effetto uniforme, ma una
modulazione multi-dominio: piu intensa sull’asse ApoB—lipoproteine aterogene, intermedia
sui parametri glicometabolici, piu graduale sui marker antropometrici.

Q.. “
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Scenario simulato: risposta lipidica a 12 settimane

L'attivo conserva un effetto medio circa doppio del placebo; il vantaggio netto pit ampio & su ApoB.

ApoB: endpoint primario

-14,5% attivo vs —6,0% placebo
Differenza netta: -8,5 punti %

Interpretazione attesa

-12 4 ) . A .
Profilo “ApoB-first”: riduzione del burden di
lipoproteine aterogene pil robusta rispetto agli
altri lipidi.

-15

-18

ApoB LDL-C non-HDL-C Trigliceridi

M Placebo + dieta W Attivo + dieta

META-TREAT - simulazione ipotetica per discussione scientifica, non dati osservati
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Scenario simulato: domini glucidico e antropometrico

Effetti secondari coerenti con il razionale, ma con maggiore variabilita e minore potenza.

-10

-15

Glicemia HOMA-IR Peso Circonf. vita Massa grassa

M Placebo + dieta M Attivo + dieta

META-TREAT - simulazione ipotetica per discussione scientifica, non dati osservati
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Probabilita simulata di intercettare il segnale

Con N=30 per braccio, il primario & il dominio piu promettente; i secondari sono gerarchicamente esploratori.

100 wonK ‘\‘
78

80

62 N o s P
60
o CONSTRUCTION
34
32
25
23
20 16 . y
I WORK .
. | | | | | | N N Progress -

ApoB Circonf. vita LDL-C non-HDL-C Trigliceridi HOMA-IR Glicemia \\\\\\\\\

.32

%90
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Take home message

* Un passaggio culturale: da singolo fattore di rischio, a mini-
cluster a continuum di rischio cardionefroepatometabolico

* Un cambiamento di approccio: da single-pill a multi-dose
* Da marcatori monolitici a marcatori di rischio globali

* Passando per RCTs strutturati: aspettando i risultati finali
dello studio META-TREAT!

%, 8.
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Follia e fare sempre la stessa cosa

/)

aspettandosi risultati differenti

Albert Einstein
timeafhet

Nazonate. OINut
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\  ; “Follia & fare sempre la stessa cosa
aspettandosi risultati differenti”

Albert Einstein

Fallisci solo quando
smetti di provarci !
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