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Il %, ence: for “double -

! Sm —Type-1. dxabets rcsults from an absolute insulin
’i deficiency. The destruction of -cells takes place at different rates,
i and Botazzo et al* introduced the subclassifications Ia and Ib. But
j there is no common consensus about the aetiology of type-II
1 diabetes. Nevertheless evidence is accumulating that insulin
| resistance is the primary cause, the relative insulin deficiency being
seen as the ensuing decompensation.? Its strong heredity is well
established.3# The classification into subtypes with and without
overweight is a simplification.’ Insulin resistance is widespread in
people with or without diabetes.* Probably out of this group type-11
. diabetes develops because of overnutrition and increased life
¢ expectancy. If absolute insulin deficiency and insulin resistance are
* independent the combination of absolute insulin deficiency (type-1
diabetes) and forms of inherited insulm resistance (type-I1 diabetes)
probably exists—ie, “double diabetes”. Although type-I diabetes
can be proved by measurement of C-peptide, there are difficulties
with insulin resistance since receptor or post-receptor defects are
still not known for certain, let alone how to measure the biochemical
defect of insulin resistance. We are convinced of the existence of
double diabetes (termed type Ic). We have examined this
hypothesis in a prospective study, looking at differences in insulin
requirements to achieve normoglycaemia and at clinical
manifestations of insulin effects. :

Oiabetes Clinic, BERNHARD TEUPE
6990 Bad Mergentheim, Germany KRisTIAN BERGIS
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Tabella 1 Caratteristiche cliniche e patogenetiche del diabete tipo 1 (T1DM), del diabete doppio (DD) e del
diabete tipo 2 (T2DM)
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Pozzilliet al, il Diabete vol. 19 n. 2, 2007
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2. Diagnosis and Classification of LN S\
Diabetes: Standards of Care i s e, SEEE =
3 Repor‘: y n (ADA) .an the European AssofcllJ lllll
Diabetes—2026 A oo T

Diabetes Care 2026;49(Suppl. 1):527—-549 | https://doi.org/10.2337/dc26-5002

Adiagnosis of type 1 diabetes does not 2026 ADA/EASD Consensus Report

preclude also havingfeatures classically Management of Type 1 Diabetes in Adults
associated with type 2 diabetes (e.g.,insulin

resistance, obesity, and other metabolic

abnormalities), anduntil more precise Someindividuals havefeatures ofboth type 1
subsets areused in clinical practice, it may diabetes and type 2 diabetes, for example, the
be appropriate tocategorizesuch an person may have obesity or insulin resistance,
individual as havingfeatures ofboth type 1 as judged by highinsulin requirements, as well
and type 2 diabetes to facilitate access to as islet autoimmunity. Thereare nodiagnostic
glucose monitoring systems and criteria enabling a later diagnosis of type 2
appropriate treatment (e.g.,glucagonlike diabetes in people withestablished type 1
peptide 1 receptoragonist[GLP1 RA] or diabetes. Nevertheless, recognisingsuch a
sodiumTglucose cotransporter 2 [SGLT2] second diabetes diagnosis may be important
inhibitor therapies for potential weight and for access to nonrinsulin therapies.

other cardiometabolic benefits).
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Letters | 14 February 2023

Prevalence and Management of Obesity in U.S. Adults With

Type 1 Diabetes Dati aggregati deNational
Authors: Michael Fang, PhD, MHS &4, Yein Jeon, MS, Justin B. Echouffo-Tcheugui, MD, PhD , and Elizabeth Selvin, PhD, MPH Health |nterv|ew Su rvey
AUTHOR, ARTICLE, & DISCLOSURE INFORMATION (NHIS) relat|V| a 128 571
Publication: Annals of Internal Medicine * Volume 176, Number 3 * https://doi.org/10.7326/M22-3078 adultl non |n graV|danza tl’a
100 i1 2016 e il 2021.
[J Overweight [] Obesity
R -
g 86%
$ 60 64% 62% 52 L'eccesso di peso corporeo & quasi altrettanto
2 5 comune negli adulti con DMT1 quanto nella
g 401 36 ’s 3{‘ 28 34 popolazione generale degli Stati Uniti.
S ¥ |
20+
0
No diabetes Type 1 diabetes  Type 2 diabetes

Fang et al, AnnIntern Med, 2023
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48.091 pazienti affetti da DMT1
eta media 48.8 anni

BMI medio 25.3+ 4,6 Kg/n¥
30.4% in sovrappeso od obeso

Annali AMD 2024
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BMI (kg/m?) | ASL TO4 (n = 110) Annali 2024 (n =
48.091 pazienti affetti da DMT1 48.091)

eta media 48.8 anni 30.1-34.9 9.1% 10.7%
BMI medio 25.3t 4,6 Kg/nt 35.39 9 2 704 2 6%
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27,1 The Burden of Obesity in Type 1 Diabetic Subjects:
20 A Sex-specific Analysis From the AMD Annals Initiative
’ Annalisa Giandalia,"*® Giuseppina Tiziana Russo,"*{© Patrizia Ruggeri,? Annalisa Giancaterini,*
0 Hl
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(BMI > 35 kg/r) rispetto agli uomini °
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Giandalia et al, The Journal of Clinical Endocrinology & Metabaolism, 20
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Il BMI medio nei giovani con DMT1@u
elevato rispetto a quello di coetanei sani, con
maggiore prevalenza di obesita nelle
femmine in entrambi i gruppi.

Kapellen et al,JPediatr Endocrinol Metab,2014
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Kapellen et al,JPediatr Endocrinol Metab,2014 Maffeis et al, Pediatric Diabetes. 2018
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The Lancet Regional HealthEurope 2023
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OBESITA COMEAUSADEL DMT1

COVID -19 influenza
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F
Vitamina D

Nocivo Protettivo
Probabilita di relazione causale

YN 6 QIR 1D 0 DI Sy WigdIwlaRW ¢ WA ¢ DNDRY I WWeT RGYt Ragé AWRUWGE I qRAYGE ! W 2l ¢
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1. insulino-resistenza (aumento della richiesta secretoria cellulare, apoptosi)
2. Inflammazione di basso grado che facilita la presentazione di autoantigeni

Wilkin et al, Diabetologia2001; Il Diabete,Vol. 35, N. 3, ottobre 2023
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OBESITA COMEAUSADEL DMT1

Multivariable Mendelian randomization across cohorts
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Latte
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microbioma

UK lllumina -
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«Theaccelerator hypothesis»: una maggiore adiposita, in particolare durante
I'infanzia, potrebbe aumentare il rischio di sviluppare il DMT1 e/o accelerare la
progressione verso la malattia clinica negli individui geneticamente predisposti.

Protettivo
Probabilita di relazione causale T1DGC | .

T

03 05 10 3.0 50
Odds Ratio per change in
body size category (95% Cl)

Childhood body size * Adult body size

1. insulino-resistenza (aumento della richiesta secretoria cellulare, apoptosi)

2. Infiammazione di basso grado che facilita la presentazione di autoantigeni Probabilita doppia di sviluppare DMT1 in

presenza di eccesso di peso infantile

Wilkin et al, Diabetologia2001; Il Diabete,Vol. 35, N. 3, ottobre 2023 Richardson et al, NatCommun, 2022
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1

— Ambiente «obesogeno» HyRoglycamiciteck
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2 EaiHIJo]G]RHRuRm% JUIJq RHC
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Adapted from Tentolouris,Current Obesity Reports, 2026



SCIENTIA POTENTIA EST MEDICUS CURAT, NATURA SANAT

Uintelligenza artificiale e I'intelligenza umana nella cura delle malattie metaboliche Uintelligenza alimentare nella cura delle malattie metaboliche
TORINO - 6 giugno 2026 BRA, Localita POLLENZO (CN) — 7 novembre 2026

OBESITA COMEONSEGUENZRPREL DMT1
N‘Ambiente «0besogeno»

Compensatory «Defensing» Reduced
T : Eating snacking Activity
2 Suscettibilita genetica —

Es. variante del gene FTCrat
Mass andObesity-Associated)

Effetto anabolico (lipogenesi) Insulin Resistance
Mancanza di I’ passaggio epatico
Riduzione della glicosuria

Compensoglicemico

. s ) — Increased Insulin Dose
piu Stnngente

w
— —

Adapted from Tentolouris,Current Obesity Reports, 2026
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Adapted from Tentolouris,Current Obesity Reports, 2026
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Adapted from Tentolouris,Current Obesity Reports, 2026
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Alderisio et al,Metab CardiovascDis. 2019
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Minor controllo della quantita e qualita dei pasti (maggiore flessibilita alimentare)
| sistemi AHCL sembrerebbero | Miglior compenso glicemico, riduzione della glicosuria (minor "spreco" calorico)
determinare una stabilizzazione Aumento della TDD per massimizzare il TIR

: Sospensione predittiva dell'insulina (minore calorie di salvataggio per trattare le ipoglicemie)
o0 un lieve aumento ponderale Erogazione ottimizzata dell'insulina
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VARIAZIONE PONDERALE CON SISTEMI AD ANSA CHIUSA .

Minor controllo della quantita e qualita dei pasti (maggiore flessibilita alimentare)
| sistemi AHCL sembrerebbero | Miglior compenso glicemico, riduzione della glicosuria (minor "spreco" calorico)

determinare una stabilizzazione Aumento della TDD per massimizzare il TIR
Sospensione predittiva dell'insulina (minore calorie di salvataggio per trattare le ipoglicemie)

o0 un lieve aumento ponderale Erogazione ottimizzata dell'insulina

AHCL AHCL AHCL
First two weeks Two weeks after six months Two weeks after 1 year
BMI z-score 0.57 + 2.85 0.55 + 2.90 0.51 + 2.79
. ] . Total daily insulin [U/kg] 0.67 £ 0.21 077 + 021 * 0,80 £ 0.21 **
StUd 10 prOSpettICO a b raccio Basal insulin [%] 34.88 + 6.91 33.16 + 5.09 35.08 + 6.36
sin gOI 0] Bolus insulin [%] 65.02 + 6.9 66.84 + 5.09 64.92 + 6.36
b bini dol . . Autocorrection [U] 285 + 242 3.67 £ 2.64 % 4.09 £ 2.60 =
50 ambini e adolescenti (eta Sensor use [%] 95.1 + 3.94 94.04 + 4.69 93.8 + 4.52
1 *%
5 ,4_16 ,8 ann |) con Smartguard [%) 92.32 + 14.72 96.62 + 5.70 97.56 + 2.79
- . Average sensor glucose [mg/dl] 131.36+ 11.04 13246 + 11.73 132.45 + 13.42
dlabete dl t|p0 1 da 3!% 2156 CV [%] 34,99+ 5.17 33.75 + 502 34.06 + 5.38
an ni GMI [%] 6.45 + 0.26 6.48 + 028 6.48 + 0.32
Percent of sensor glucose values in range
>250 mg/dl [%] 233 4252 234 + 231 2.68 + 3.48
e 180 - 250 mg/dl [%)] 13.13 + 5.74 12.83 + 5.88 12.59 + 5.78
Stab| | Ita d6| peSO a 70 - 180 mg/dl [%] 79.28 + 8.12 81.16 + 7.83 80.40 + 8.25
S H 54 - 70 mg/dl [%] 415+ 270 295+ 175 * 3.4 +234
fronte di lieve aumento
<54 mg/dl [%)] 1.11 % 1,07 073+ 077 * 0.93 + 0.92

della TDD

AHCL, Advanced Hybrid Closed-Loop System; U, unit; CV, Coefficient of variation; GMI, Glucose Management Indicator; %, significant difference (p<0.05) between baseline 2 weeks using
AHCL and the 2 weeks after 6 months, ** significant difference (p<0.05) between baseline 2 weeks using AHCL and the 2 weeks after 1 year follow-up.

Seqget et al Frontiersin Endocrinology 2022
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Relationship between body adiposity and glycemic control in children
and adolescents with type 1 diabetes
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Studio trasversale
364 bambini e adolescenti (6.18 anni) con DMT1
Indagatarelazione tra adiposita corporea e controllo glicemico

L'adiposita corporea ha un impatto negativo sul controllo
glicemico, indipendentemente dal sesso e dalle modalita di
trattamento insulinico.

? EA

X EWUE Ox L9 §

HbA1c
R? Negerkerke = 0.152
FMI- o
AlDA —e—1
P{ +—eo——i
TDD (x10)- o
0.0 0.5 1.0 15
0= HbA1c > 7.0; 1 = HbA1e < 7.0] p<0.001
C p0013
TIR
R? Negerkerke = 0.102
A
FMI- i >
e ———
AID- P —
13 I
TDD (x10) o
00 05 10 15

HbA1c
R? Negerkerke = 0.146
WEHR (x100) o
AlID+ et
IP{ +—e—
TDD (x10) o
00 05 10 15 20
0=HbA1c>7.0; 1 = HbA1c < 7.0}, p<0.001
D *p=0.013
TIR
R? Negerkerke = 0.144
—
WEHR (x100)- m>
—1
AlD{ —e |
1P+ —e—F——-
TDD (x10) o
00 05 10 15

Time in Range (TIR) [0 = TIR < 70; 1 = TIR >70]; p=0.002

p=0.012

Time in Range (TIR) [0 = TIR < 70; 1 = TIR >70]; p = 0.001
*p=0.015

FMI: Fat Mass Index
WtHR: Waist-to-Height Ratio

\

AID: Automates Insulin Delivery system

IP: Insulin Pump
TDD: Total Daily insulin Dose
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Nei pazienti obesi con DMT1 rispetto

ai pazienti normopeso, il rischio di
complicanze sia microvascolari
(retinopatia, nefropatia e neuropatia)

che macrovascolari (malattia

coronarica e cerebrovascolare) e
maggiore, cona WG Y1 q¢ G Rq & oL

l

XKWecT RGYt Rageé&Wwl Y21 WHHW
e affrontata sistematicamente

insieme ai fattori di rischio tradizionali

(HbA1c, fumo, pressione arteriosa e

assetto lipidico) per ridurre il carico di
complicanze a lungo termine

Tentolouris, Current Obesity Reports, 2026
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Table 1. Clinical characteristics and pharmacological treatments in T1D men and women participating to the AMD Annals Initiative, according
to the presence of obesity (BMI >30 kg/m?)

Men Women
Nonobese Obese P Nonobese Obese P
n (%) 17 373 (87Im z&“ﬁ”ﬁlnl 14%9 (86.1) ET‘H]% 9)
I BMI (kg/mz) 24.4+2.9 32.9+3.1 <.0001 23.4+3.2 33.8+3.7 <.0001 I
Age (yrs) median (IQR) 47.2(342-58.0)  51.5 (41.7-61.2)  <.0001  48.8 (35.0-60.8)  53.0 (40.6-64.4)  <.0001
Diabetes duration (years) 18.0 (9.0-29.0) 22.0 (11.0-33.0)  <.0001  18.0 (9.0-30.0) 22.0 (12.0-33.0)  <.0001

Clinical characteristics

XbYHWE RQE WL Wet + YHRGMES W We Tk aos ™ ony wny
u C D D R Y I LLIU 2 IJ I Y LLII R LLI HbAlc:éi.;‘GHl Y I R Lﬂ)‘l‘[A) R LLI 21.4% <.0001 23.6% 16.2% <.0001
| RYHGRYWHEI T RY 261 JUC T e o wa
HYOGORHCUAUWGRAI Y WIRHR™ o

26.4% .0003 22.4% 15.4% <.0001
U C -|:|- | Y 2 C 9“ L-EH Y | m L¢ A dQLLl Total cholesterol (mmol/L) 45+0.9 4.5+1.0 .0514 4.7+0.9 4.6+0.9 .06
e . P . . _ | HDL sholesterol (mmol/L) _1.45+0.36 1.27 £0.32 <0001  1.73+0.39 1.52+0.38 <.0001
| R Q JlI JUAIIJW RNDUR 3 HcC GPIROIQCH*J“MGLI CzskkbR L] 255085 0832 2.57+071 2.64+£0.97 001
LDL cholesterol >1.8 mmo 85.0% 80.1% <0001  87.2% 85.8% 11
i J i i R |'O|.U Triglycerides (mmol/L 1.04+0.7 1.44 +1.02 <0001  0.9+0.53 1.21+0.78 <.0001
SBP (mmHg) 127.4+17.3 136.0+17.9 <0001  123.3+18.8 131.9+18.8 <.0001
SBP >140 mmHg 27.3% 46.6% <0001  21.9% 37.7% <.0001
DBP (mmHg) 752+9.4 78.8 +10.1 <0001  72.9+9.5 76.3+9.8 <.0001
DBP >90 mmHg 3.6% 8.8% <0001  2.4% 4.7% <.0001
eGFR (mL/min) 94.0 +28.5 86.8 +28.3 <0001  90.7+28.7 85.0 +30.3 <.0001
T1D long-term complications
DKD? 22.3% 31.4% <0001  20.7% 29.1% <.0001
GFR <60 mL/min 9.5% 15.7% <0001  11% 17.8% <.0001
|_MAU 20.4% 27.8% <0001 16.3% 21.8% <.0001
Retinopathy 32.6% 47.1% <0001  30.6% 43.9% <.0001
CV events® 5.6% 9.9% <0001  3.3% 6.1% <.0001

Giandalia et al, The Journal of Clinical Endocrinology & Metabolism, 2C
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Adult-onset type 1 diabetes: predictors of
major cardiovascular events and mortality
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Il controllo glicemico non adeguato , il

, The entire population of Sweden Proportions of events attributed fumo e il SOVFappeSO/ObeSitél sSono Stati
I\
R v !

oksypiemoac o 11D identificati come i fattori chiave che
— - contribuiscono alla prognosi sfavorevole,

Adult-onset T1D 2D : P < . . .

(n = 10 184) (n = 375 523) (npgps‘gg“f;z) rappresentando collettivamente circa il 40%

degli eventi cardiovascolari e il 20% dei
: 2 * 19.8% decessi, sottolineando il ruolo centrale dei

AU  Register follow-up 2005-2022 fattori di rischio cardiometabolico

Median 10.2 years
Excess death and MACE in T1D vs control population

modificabili nel plasmare la prognosi a lungo
8.4% 10.7% termine.

8.8% 10.4%

Lower MACE incidence in T1D vs T2D

i

Wei et al,Eur Heartd 2025
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Table 1 Association of body weight with microvascular complications in T1DM: summary of observational studies

Study Design & Setting Population Key Findings
Retinopathy
Nystrom 2024 [7]  Population-based cohort 21,575 individuals with TIDM, Overweight/obesity was associated with an increased
age 039 years risk of retinopathy, including among individuals
whose BMI subsequently returned to the normal range
[HR (95% CI): 1.30 (1.12—1.51)], with estimates com-
parable to those with persistent overweight/obesity
[HR (95% CI): 1.31 (1.20-1.43)]
Following multivariable adjustment, the association
remained significant only in those with persistent over-
weight/obesity [HR (95% CI): 1.14 (1.04-1.24)]
Price Prospective hospital-based cohort 501 adults with TIDM Obesity was a risk factor for retinopathy, despite
2014 [9] (specialist clinic database) similar HbA1c across BMI categories
Laginhas Retrospective chart review (ter- Early-onset<18 years TIDM Higher BMI was significantly associated with prolif-
2019 [10] tiary centre) (n=140) erative diabetic retinopathy in the early-onset group,
vs. late-onset>18 years (n=169)  but not in the late-onset group
TIDM
Diabetic kidney disease
Habte-Asres Population-based retrospective 1,106 adults with TIDM Higher BMI was independently associated with
2019 [11] cohort reduced eGFR
NeuroEathz
Tesfaye Multicentre European prospective 1,172 adults with TIDM Higher BMI was independently associated with
2005 [8] cohort incident neuropathy (peripheral and cardiac autonomic

neuropathy) after adjustment for other risk factors

TIDM type 1 diabetes, HR hazard ratio, BMI body mass index, eGFR estimated glomerular filtration rate

Tentolouris, Current Obesity Reports, 2026
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COME IDENTIFICARE LA PRESENZA DI INSULINO -RESISTENZA

* welght
' ' BMI = height? ( )

(BMI=300-349) (BMI= 35,0~39,9) (BMI= 40,0-49, ) (BMI >=50)

>0.5: increased risk of obesity-related diseases
>0.6: severe risk of obesity-related disease

Waist Circumference

Hip Circumference
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COME IDENTIFICARE LA PRESENZA DI INSULINO -RESISTENZA

clamp euglicemico
iperinsulinemico

GOLD STANDARD
(utilizzato a scopo di _weight (kg)
ricerca) BMI = height® (m?)

Obesitagrado!  Obesita grado Il Obesita grado Il Super Obesita
(BMI=30,0-349) (BMI=350-399) (BMI=40,0-49,9) (BMI >=50)

Waist Circumference

WHR -

>0.5: increased risk of obesity-related diseases
>0.6: severe risk of obesity-related disease

Hip Circumference
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COME IDENTIFICARE LA PRESENZA DI INSULINO -RESISTENZA

BUcle NI RAWGO REY
RGUJI RUt e RUIDGRHEY
] § x ?2 WEN ?
ble q RGRAAC q weight (kg)
BV~ =

| RAIJI HC b T
height” (m?)
Obesitagrado!  Obesita grado Il Obesita grado Il Super Obesita
(BMI=30,0-349) (BMI=35,0-399) (BMI = 40,0-49,9) (BMI >=50)
H R Waist Circumference
GLUCOSIO x INSULINA VV = S
HOMA-IR = 2:5 (Glucosio espresso in mmol/L) Hip Circumference

>0.5: increased risk of obesity-related diseases

20.6: severe risk of obesity-related disease
GLUCOSIO x INSULINA | m |
HOMA"R - (G UCOSI0 espresso In B/d )
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COME IDENTIFICARE LA PRESENZA DI INSULINO -RESISTENZA

clamp euglicemico
iperinsulinemico

GOLD STANDARD
(utilizzato a scopo di _weight (kg)
ricerca) BMI = height® (m?)

Obesitagrado!  Obesita grado Il Obesita grado Il Super Obesita
(BMI=30,0-349) (BMI=350-399) (BMI=40,0-49,9) (BMI >=50)

WHR -

(Glucosio espresso in mmol/L) Hip Circumference

Waist Circumference

>0.5: increased risk of obesity-related diseases

' S\/I|Up patO e ValldatO SU >0.6: severe risk of obesity-related disease
soggetti con produzione
endogena di insulina
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COME IDENTIFICARE LA PRESENZA DI INSULINO -RESISTENZA

ADJUST GLUCOSE INFUSION TO
MAINTAIN CONSTANT LEVEL

&N\

.

SAMPLING

CONSTANT INSULIN INFUSION

VARIABLE GLUCOSE INFUSION

clamp euglicemico
iperinsulinemico
GOLD STANDARD
(utilizzato a scopo di

ricerca) height? (m?)
Obesitagrado!  Obesita grado Il Obesita grado Il Super Obesita
(BMI=30,0-349) (BMI=35,0-399) (BMI = 40,0-49,9) (BMI >=50)
WH R Waist Circumference
HOMA-IR = % (Glucosio espresso in mmol/L) Hip Circumference

>0.5: increased risk of obesity-related diseases
>0.6: severe risk of obesity-related disease

- Sviluppato e validato su
soggetti con produzione
endogena di insulina

Parametro Valore limite

Elevata circonferenza vita 102 ¢m (womo)
88 cm (donna)
Elevati trigliceridi 2 150 mg/d|
Ridotto colesterolo HDL <40 mg/dl (uomo)
< 50 mg/dl (donna)

‘Pressione sanguigna elevata sistolica 2 130 e/o diastolica 285 mm/Hg

Elevata glicemia a digiuno | > 100 mg/dl
Sindrome metabolica
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COME |

ADJUST GLUCOSE INFUSION TO
MAINTAIN CONSTANT LEVEL

&N\

DENTI FI CARE

\\‘\‘
/Q \ '0“
o oo 12,-
hd \ ® : BLOOD mg

Fabbisogno insulinico
TDD > 1,0 Ul/kg/die
Rapporto I:CHO e FSlbassi

CONSTANT INSULIN INFUSION

VARIABLE GLUCOSE INFUSION

clamp euglicemico
iperinsulinemico
GOLD STANDARD
(utilizzato a scopo di

ricerca) height? (m?)
Obesitagrado!  Obesita grado Il Obesita grado Il Super Obesita
(BMI=30,0-349) (BMI=35,0-399) (BMI = 40,0-49,9) (BMI >=50)
WH R Waist Circumference
HOMA-IR = % (Glucosio espresso in mmol/L) Hip Circumference

>0.5: increased risk of obesity-related diseases
>0.6: severe risk of obesity-related disease

- Sviluppato e validato su
soggetti con produzione
endogena di insulina

MEDICUS CURAT, NATURA SANAT
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LA PRE SREENAAS TCEIT

Parametro Valore limite

. . 102 cm (uomo)
Elevata circonferenza vita
88 cm (donna)
Elevati trigliceridi 2 150 mg/dl
Ridotto colesterolo HDL <40mg/d {uono
< 50 mg/dl (donna)
‘Pressione sanguigna elevata sistolica 2 130 e/o diastolica 285 mm/Hg
Elevata glicemia a digiuno | > 100 mg/dl

Sindrome metabolica
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COME IDENTIFICARE LA PRESENZA DI INSULINO -RESISTENZA

ADJUST GLUCOSE INFUSION TO
MAINTAIN CONSTANT LEVEL

&N\

\\‘\‘
/‘ \ ~.“
o oo 12,-
hd \ ® : BLOOD mg

Fabbisogno insulinico
TDD > 1,0 Ul/kg/die

CONSTANT INSULIN INFUSION

VARIABLE GLUCOSE INFUSION

clamp euglicemico
iperinsulinemico
GOLD STANDARD
(utilizzato a scopo di

Rapporto I:CHO e FSlbassi

ricerca) height? (m?)
Obesitagrado!  Obesita grado Il Obesita grado Il Super Obesita
(BMI=30,0-349) (BMI=35,0-399) (BMI=40,0-49,9) (BMI >=50)
WH R Waist Circumference
HOMA-IR = % (Glucosio espresso in mmol/L) Hip Circumference

>0.5: increased risk of obesity-related diseases
>0.6: severe risk of obesity-related disease

- Sviluppato e validato su
soggetti con produzione
endogena di insulina

Acanthosis nigricans

Parametro Valore limite

. . 102 cm (uomo)
Elevata circonferenza vita
| | 88 cm (donna)
Elevati trigliceridi 2 150 mg/dl
Ridotto colesterolo HDL | <40mg/d {uono
| <50 mg/dl (donnal
Pressione sanguigna elevata sistolica > 130 e/o diastolica 285 mm/Hg
Elevata glicemia a digiuno | > 100 mg/dl

ERUIT | &Vidigdc AY 0 R
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COME IDENTIFICARE LA PRESENZA DI INSULINO -RESISTENZA

ADJUST GLUCOSE INFUSION TO
MAINTAIN CONSTANT LEVEL

[_I
P 040
- j 12;
) o " eGDR(extimated Glucose

CONSTANT INSULIN INFUSION

Fabbisogno insulinico
TDD > 1,0 Ul/kg/die

VARIABLE GLUCOSE INFUSION

Disposal Rate)

F:Iamp 999“0?”“(30 Rapporto I:CHO e FSibassi TR
iperinsulinemico Acanthosis nigricans
GOLD STANDARD
- : Parametro Valore limite
(utilizzato a scopo di
ricerca) Py Elevata circonferenza vita S o
height® (m?) | | 88 cm (donna)
Frons R o AT A S Ve Wast Circumference - Elevat trigliceridi > 150mg/d
HOMA-IR = GL (Glucosio espresso in mmol/L) WHR - Hip Circumference Ridotto colesterolo HDL <40mg/dl (uomo)
i | <50 mg/d! (donna)
o E2 Rl 2 GGE q Y W WS mmbaatens "1t 2 lﬂf!ssmnesanguugna elevata sistolica > 130 /o diastolica 285 mm/Hg
* YNNWaq q RWAYOWGI YT e ARYUW LLI levata glicemia a digiuno | > 100 mg/dl

JUT YNUU¢ W RWRUt et RUE¢ Sindrome metabolica
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COME IDENTIFICARE LA PRESENZA DI INSULINO -RESISTENZA

Can Clinical Factors Estimate Insulin Resistance in
Type 1 Diabetes?

Katherine V. Williams, John R. Erbey, Dorothy Becker, Silva Arslanian, and Trevor J. Orchard
Y y
An insulin resistance syndrome (IRS) score was devel-
O @ oped based on clinical risk factors in adults with child-
hood-onset type 1 diabetes in the Epidemiology of Dia- = -
betes Complications (EDC) Study and was validated EGDRWHR 2431 (1222 XM
using euglycemic-hyperinsulinemic clamp studies.
Hypertension, waist-to-hip ratio (WHR), triglyceride - (329 X HTN) - (057 x HbAlc [%])

eG D R (eXt|mated Glucose and HDL cholesterol levels, family history of type 2

diabetes, and glycemic control were risk factors used to
define the score. A score of 1 (lowest likelihood IRS) to

DISpOSBJ Rate 0] taSSO St|mat0 d| 3 (highest likelihood IRS) was assigned for each risk

factor. Eligibl bject =24 ited fi
smaltimento del glucosio) e e WIS (0 20 € LT C 0T GDRc =21.16- (009 WC) - (341 x HTN)- (0.5 x HbAe[¥)

received an overnight insulin infusion to normalize glu-
cose levels, then und%rwent1a 3-h euglycemic-hyperin-
sulinemic (60 mU- m™=- min™") clamp. Glucose disposal
parametro clinico per misurare e rate (GDR) was determined during the last 30 min of the eGDRpm  =19.02~ (0-22 x BMI [kg/mz])

clamp. The GDR differed significantly by IRS grou
quantificare  l'insulino -resistenza nei (968 = 299,802 + 1.39, and 5.68 = 218 mg - kg ' -(3.26 xHTN) - (0.61 x HbA1c[%])
) ) min~', P < 0.01). The GDR was inversely correlated with
pazienti con DMT1L. the IRS score (r =-0.64, P < 0.01)._Using linear regres-
sion, the combination of risk factors that yielded the
highest adjusted r* value (0.57, P < 0.001) were WHR
hypertension, and HbA,. This study found that clinica
1 risk factors can be used to identify subjects with type 1
IR Se eG DR< 715T81O mg/kg/mln diabetes who are insulin resistant, and it provides val-
idation of a score based on clinical factors to determine

the extent of insulin resistance in type 1 diabetes. This WC: waist circonference (cm)
score will be applied to the entire EDC population in . ; — —
future studies to determine the effect of insulin resis- HTN: hypertenSlon (1 yes, 0 =no

tance on complications. Diabetes 49:626-632, 2000
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(A) Prevalence of microvascular complications studio trasver_salg su 31.119 pz
S - : mDD 8TID = @DD (HbA1c<7%) OT1D (HbA1c<7%) con DMT1, di cui 7.926
studio di coorte a livello nazionale svedese su 17.050 pz con DMT1 10.0% presentavano DD
) Cardi | y 35.0%
All-cause mortality ardiovascular mortality ;2:,0_0:/0 DD: double diabetes
30.0 zg'g; ALB: albuminuria
] 5'00/: CHD: coronary heart disease
§ 25.0 ‘ eGDRwhr = 24.31-(12.22 x WHR) 10.0% L HT I\Dﬂ'fi d'abe“g_f?t_mfopatfhy
5.0% : myocardial infarction
*E 200 ~(3:29 X HTN) - (0.57 x HbAlc [%]) 0.0% Hj = PAD: peripheral arterial disease
o = ) all DR PDR micro ALB  macro ALB PDR: proliferative retinopathy
8 MS: l
o § 15.0 (C) Risk ratios of microvascular complications in S: metabolic syndrome
8o DD, compared to T1D without MS
E 10.0 l [ (B) Prevalence of macrovascular complications
= I mDD ©TiD ©DD (HbA1c<7%) OT1D (HbA1c<7%)
g o0 10.0%
I I
0.0 : 8.0%
eGDR <4 eGDR 4-5.99 eGDR 6-7.99 eGDR = 8 6.0%
levels of estimated glucose disposal rate 4.0%
2.0%
0.0%
. ) o - . . . oz e . o "z Lo~ o MI < D- Sy
x€ Allce G JUqc¢ WRGO W R AGRY W RWAY 0§ G RAC UAIWERA MY I W e Ay 2
P P - (D) Rislg ratios of macrovascular complications in

B WURUT RGUUT WUqUGUIUqUWI ¢dWRYTGUUL Y LWN G R #H1J U0 dohpkrebltb 710 without Ms
Kietsiriroje et al, Diabetes Obes Metab. 2019
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Association of Insulin Resistance with Cardiovascular Disease and All-cause Mortality in Type 1
Diabetes: Systematic Review and Meta-analysis

composite cardiovascular disease

DeSign a.nd methOdS Sample N of Hazard ratio, per1-unit -
95%Cl
Study 1D size events ( ’ ) HR (95% CI Waeight

B PubMed, Embase, and the Cochrane Library databases were searched
from illceptio]l to 15 March 2023 and updated on 31 October 2023. Kilpatrick et al 2007 1,337 31 ©.70 (0.56, 0.88) 7.95
B Observational studies (cohort studies or post hoc analysis of clinical trials) rswemeraEens amese e il oeT e osmeras
reporting the associations between insulin resistance (IR) measured by tmer et arzone sos =se P ©:90 (0.84. 0.97) 28.80
estimated glucose disposal rate (¢GDR) level and the risk of Garololo etai 2020 774 a0 — 0.78 (0.00, 0.92) 12.04
cardiovascular disease and all-cause mortality in individuals with type 1 Heimini et al 2021 o5 <0 — 0.74 ©.63, 0.87) 1315
diabetes were eligible. Overall, DL (" = 58.0%, p = 0.045) @ 0.83 (0.78. 0.00) 100.00
B Data, pooled by random effects models, were presented as hazard ratios 5 s i

(95% CI). The primary outcomes were the composite cardiovascular

disease outcome and all-cause mortality. Hazard ratios for IR and composite cardiovascular disease in individuals with type 1 diabetes.

all—-cause mortality

Sample No of £
ReSllltS Hazard ratio, peri-unit
Study 1D size events (95%Cl) HR (96% CI) weioht

Olson et al 2002 855 68 4.—%— 0.81 (0.70. 0.93) 7.08
B Eight studies involving 21,930 individuals were included in the systematic Nyswometaizons  imese o - 098 (@.81. 0.8 Sa.44
Garofolo et al 2020 7ra 57 4.—%7 0.83 (0.72, 0.96) 6.91

review and meta-analysis.
0.81 (0.67, 0.98) 3.95

. . . oy s . . Helmink et al 2021 729 27

B The evidence indicates that for every 1-unit increase in eGDR, the risk of E
composite cardiovascular disease outcome decreased by 17%, and the Ranuesio sraEos e e B S— 0.83 (0.76. 0.01) 17.62
risk of all-cause mortality decreased by 16% in type 1 diabetes. Overall. DL ¢ = 0.0%. p = 0.948) @ 084 (0.81, 0.87) 100.00

T T T
.6 .8 1.2
DL, DerSimonian and Laird.

Hazard ratios for IR and all-cause mortality in individuals with type 1 diabetes.

IR as measured by eGDR may be an additional risk factor for cardiovascular disease and all-cause
mortality in individuals with type 1 diabetes.

Sunet al, Diabetes Care 2024
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CASO CLINICO 1

AYtt a1GAHALR W
? ~ NI Y1 T R q ¥ HIRE i 1R
f Ul EER&EHMBERNGHAWH:z YU WNIJt q RY U WI 133 LW

O9YUGGURAcUADoWHYGY! AHRI Rqgé a Ll

p A? AWRURARCcCONUWbIl ¢l REME®R YcUWel Rt 0§ RWRU

p EAI JJURUNDWGYt RqR2Y WG WHWIReHGRCE W

p] YAAY Wa YNM RERIMMCI ¢ GRe WHRYULWNe Ge¢ AY @ 1JWH

p SHIJt Rqé Wf f MNP dEdsalisl 7RI fcUH RO JWe WHERI 21 N
T 3t RT JI Yt ¢ W FRRORUGOW GI JUT 131 1J WG

Al ROcIZ2RY Racé NifFFowAIP + W9 IJUq! Y We W

NOWE RWG! YNI ¢dd ¢ WGctt ¢NNRYLWe W Rt qNBEMBERPU
SOWERWHYUHY I T ¢ W cLR¥IHR Y ¢UG QNDNMUENHES S R & 11 LU LL
biYgqaqllUeqYWHYUL UL Yb
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ven, 23 gen - gio, 05 feb 2026 Insulina - Dispositivo @

Dal microinfusore per insulina

Glicemia (DISPOSITIVO CGM)

0 o 48% 48,3 unita
M 7% Molto alta > 250 mg/dl GMI @ 7zl (95 e el Basale/giorno
Media 181 mg/dl
B 25% Alta201-250 mg/d| 52% 51,7 unita
DS 46 mg/dl Bolo/giorno
B 68% Intervallo target 60-200 mg/dl cv 55 ot
270 Insulina/giorno 100 unita
0, _ =
W 0% Bassa54-59 me/d Mediana 179 mg/d| Suggerimenti bolo modif. 3% (3 boli)
B 0% Molto bassa < 54 mg/dl . (%)
Piu alta 330 mg/dl W selEerne 6,5
% di tempo CGM 96,1% (13,5 giorni) 4o
attivo
00 . e Dettagli del sistema

Sistema Insulet Omnipod® 5 (14gg)

/
N ‘. ~—
N -—-
’
N R N
R - s
———m ,
200 w _
N -
N o=
~ . A
I
A - ~
~ N '
Al I3

el e N I e ’ |l - , Modalita automatica 100% (13gg 23h)
0 " Automatica: Limitata 3% (11h)
0 6 12 18 0 . Automatico: Attivita 0%
Intervallo target (60-200 mg/dl) 25-75% - Inferiore-superiore Q Modalita manuale 0% (1h)

— Mediana 10-90%
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ven, 23 gen - gio, 05 feb 2026 Insulina - Dispositivo @

Dal microinfusore per insulina

Glicemia (DISPOSITIVO CGM)

® 48% 453 uni:
GMI 7.6% (59,9 l/mol 0 48,3 unita
- B 7% Molto alta > 250 mg/d| o SUFAlE e Basale/giorno
Media 181 mg/dl
25% Alta 201-250 mg/dl 52% 51,7 unita
DS 46 mg/dl Bolo/giorno
M 68% Intervallo target 60-200 mg/dl cv o5 £o;
270 Insulina/giorno 100 unita
0, _ —
W 0% Bassa54-59 me/d Mediana 179 mg/d| Suggerimenti bolo modif. 3% (3 boli)
B 0% Molto bassa < 54 mg/dl " (%)
Piu alta 330 mg/dl W selEerne 6,5
% di 4 : 96,1% (13,5 giorni) 4o
at

R RN Dettagli del sistema
Sistema Insulet Omnipod® 5 (14gg)

~ 27N ’
~. . N ‘
~ —-- -,
~ - ~ /
N s \ S AN ’
N ‘ N p—
~ 1 N ’
~ / R g
~-— .
N P
— _ e _
VAN
S con e
N ; .
o ~ . A
N I
7’ A | - ~
> \ ’ ~ N !
\ A I3

_____ | ~ , Modalita automatica 100% (13gg 23h)

" Automatica: Limitata 3% (11h)

6 12 18 0 . Automatico: Attivita 0%

(60-200 mg/dl) 25-75% == Inferiore-superiore Modalita manuale 0% (1h)

— Mediaft8 10-90%
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ven, 01 mag - gio, 14 mag 2026
Glicemia (DISPOSITIVO CGM)

Insulina - Dispositivo @

Dal microinfusore per insulina

0
- I Molto alta > 250 mg/d| GMI @ 7.2% (55,5 mmol/mol) ° 629 -
Media 164 mg/d| 0 44,8 unita
12% Alta201-250 mg/dl Basale/giorno
DS 49 mg/dl
M 81% Intervallo target 60-200 mg/d| 38% 27,1 unita
CcvV 29.9% Bolo/giorno
M 0% Bassa54-59 mg/dl .
Mediana 158 mg/dl Insulina/giorno 71,8 unita
B 0% Molto bassa < 54 mg/d| Pill alta 370 mg/dl Suggerimenti bolo modif. 16% (2 boli)
. (%)
% di tempo CGM 97,3% (13,6 giorni)  PlU bassa 63 mg/d| N. boli/giorno 4,1
attivo
B e e R . Dettagli del sistema
NETTA RIDUZIONE DEL o0 Sistema Insulet Omnipod® 5 (13gg 22h)
FABBISOGNO INSULINICG g
FRONTE DI EFFETT! - — = 2 —
COLLATE RALI TRASCU RAB I 100 _'“ e ., ’ Modalita automatica 100% (13gg 22h)
(lieve diarrea reg redita dOpO i n Automatica: Limitata 1% (5h)
le prime 2 somministrazioni) ’ ‘ v ‘ ’ W Automatico: Attivita 0%

Intervallo target (60-200 mg/dl) 25-75% == Inferiore-superiore

A passa atirzepatide 7.5 mg = s Modalita manuale 0% (1h)




MEDICUS CURAT, NATURA SANAT

SCIENTIA POTENTIA EST

L'intelligenza artificiale e I'intelligenza umana nella cura delle malattie metaboliche

TORINO - 6 giugno 2026

ven, 01 mag - gio, 14 mag 2026

Glicemia (DISPOSITIVO CGM)

-l7%

Molto alta > 250 mg/dI

12% Alta 201-250 mg/dl
M 81% Intervallo target 60-200 mg/d|
M 0% Bassa54-59 mg/dl

B 0% Moltobassa < 54 mg/dl

% di tempo CGM
attivo

97,3% (13,6 giorni)

NETTA RIDUZIONE DEL
FABBISOGNO INSULINIC@
FRONTE DI EFFETTI
COLLATERALI TRASCURABILI

(lieve diarrea regredita dopo
le prime 2 somministrazioni)
A passa atirzepatide 7.5 mg

Lintelligenza alimentare nella cura delle malattie metaboliche
BRA, Localita POLLENZO (CN) — 7 novembre 2026

Insulina - Dispositivo @

Dal microinfusore per insulina

12/2025

113 kg A
41.5 KginA

05/2026
104 kg
38.2 kg/m?

T

Peso
BMI

N. boli/giorno 41

B e e R . Dettagli del sistema
’ Sistema Insulet Omnipod® 5 (13gg 22h)

i N
- PaaiN [ ~——
TN Y I ' ~
I = A N S ‘\
P o tat \
200 o

’ Modalita automatica 100% (13gg 22h)

n Automatica: Limitata 1% (5h)

0
0 ¢ 2 1 0 . Automatico: Attivita 0%
Intervallo target (60-200 mg/dl) 25-75% == Inferiore-superiore Modalité manuale O% (1h)

= Mediana 10-90%
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CASO CLINICO 2
Cristina, 40 anni

?2~NNLWTI ReNUYt qRECqYWe GGk Wgeé W RWS WwWe UUR
In terapia insulinica multriniettiva basal-bolus + CGM

Complicanze/comorbidita:

- Celiachia

- Ipotiroidismo autoimmune

- Sclerosi multipla

- Obesita Il grado (BMI 38.1 kg/r¥), nonostante plurimi percorsidietistici

Pr In cari ASL TO4 nel 2021

Si propone passaggio a sistema integrato CSll + CGM, ma sospeso dopo qualche n
per comparsa di reazione cutanea (pomfi) nel sito di applicazione del set infusivo.

In passato tentativo di terapia con Metformina, non tollerata per dissenteria

A 04/2024 avviato Empagliflozin 25 mg/dieff-label, previa acquisizione del consenso
informato) con calo ponderale di 6 kg ma sospeso per frequenti candidosi vv e IVU.
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mer 1 apr 2026 - gio 30 apr 2026
Terapia Diabetologica El @

Tempo nell'intervallo Glucosio medio GMI
.. . Totale
5% Molto Alto 1 58 L 7 1 ) Descrizione Colazione Pranzo Cena Ul
28% Alto ' ! _
66% Nell'intervallo Insulina Aspart 100U/mL (Ul) 10 20 20 50
1% Basso Deviazione standard Coefficiente di variazione |nsul|na Deglud ec 100U/m|_ (U') 44 44
' <1% Molto Basso - .
90 na 31.8. < Totale Unita Insulinadie 94  UnitaPro-Kgdie 10 >
Intervallo target:
70-180 mg/dL Utilizzo del sensore \
Olsialocida
30/30 won INSULINGRESISTENZA
Tempo di attivita
T B 98%
In questo grafico viene visualizzata la media dei dati di 30 giomi
400 SOPRA SOGLIA
S A 13t QYL 7
...-o-o-.-'"'.-...-."-_--T“.l I -‘-:‘.-.’.I.-.....'.'".,.‘.--_._._..._-..-----t..-I-i---o-o.%_.'._.‘,...........»"..‘-..----.-.- . -“.‘..“l-..._.. ._._._-..-t 150 :isﬁg: soeuA u IJ N Rﬁ mu_
7 ~ © WIKINITIG
;

00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
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mer 1 apr 2026 - gio 30 apr 2026
Terapia Diabetologica El @

Tempo nell'intervallo Glucosio medio GMI
Totale
o Descrizione Colazione Pranzo Cena
5% Molto Alto 158 ... 7’ 1. u
e Insulina Aspart 100U/mL (Ul
66% Nell'intervallo nsulina Aspart mL (Ul) 10 20 20 50
1% Basso Deviazione standard Coefficiente di variazione fL”J } 2 G Q O C LLIK? "mu’j a(TLLIJl“:DLﬂ b 44 44
<1% Molto Basso .
90 noa 31.8. < Totale Unita Insulinadie 94  UnitaPro-Kgdie 10 >
Intervallo target:
70-180 mg/dL Utilizzo del sensore \

Giorni con dati
30/30 oo INSULINORESISTENZA

Tempo di attivita

400 SOPRA SOGLIA

ALTA

J&W Peso 94 kg <7
sorro so0uA Alezza 157 cm
o BMI 38.14 kg/my

21:00 00:00
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Tempo nell'intervallo Glucosio medio GMI
2% Molto Alto 1 5 1 mg/dL 6, 9 %
23% Al e . :
3% Alto Semaglutide iniettiva 0.25 mg/die (mg)
73% Nell'intervallo _
Deviazione standard Coefficiente di Insu || na ASp art 100 U/m L (U |)
2% Basso 46 variazione
mg/dL

30,6. Insulina Degludec 100U/mL (Ul)

RIDUZIONE DEL FABBISOGNO INSULINIC@

<1% Molto Basso

Intervallo target:
70-180 mg/dL

-3 kg in circa 1 mes

Peso 91 kg CD

Alezza 157 cm
BMI 36.92 kg/n?



