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[Le terapie aggiuntive nel DM tipo 1 oltre all’insulina }

“The word ‘adjunctive’ is about helping,” said Prof. Chantal Mathieu,

professor of medicine at Katholieke Universiteit Leuven in Belgium

and president of the European Association for the Study of Diabetes
(EASD). “So adjunctive therapies are supposed to be therapies that

help insulin with glucose-lowering.”

» Metformina

e SGLT2i

e GLP-1RA

e GLP-1+ GIPRA
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SGLT2i: efficacia come ipoglicemizzanti negli RCT registrativi
Farmaco e dose AHbA1c% AHbA1c% ATIR% ATIR%
vs placebo vs placebo vs placebo vs placebo
6 mesi 12 mesi 6 mesi 12 mesi
Intandem 1 Sota 200 mg -0,36 -0,25 Non signif. Non signif.
Sota 400 mg -0,41 -0,32 +2,5 -
Intandem 2 Sota 200 mg -0,37 -0,21 +2,0 -
Sota 400 mg -0,35 -0,32 +3,2 -
Intandem 3 Sota 400 mg -0,46 - - -
DEPICT-1 Dapa 5 mg -0,42 -0,33 +2,2 - Effetto dose-
Dapa 10 mg -0,45 -0,36 +2,6 - - dipendente
DEPICT-2 Dapa 5 mg -0,37 -0,20 - -
Dapa 10 mg -0,42 -0,25 - -
EASE program Empa 2,5 mg -0,28 - - -
Empa 10 mg -0,45 -0,39 +1,8 +2,9
Empa 25 mg -0,52 -0,45 +2,6 +3,1

ADATTATO DA: Janssens B, Caerels S, Mathieu C. SGLT inhibitors in type 1 diabetes: weighing efficacy and side effects. Ther Adv Endocrinol Metab. 2020 Jul 24;11
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[ SGLT2i: efficacia come ipoglicemizzanti nella RWE (italiana) }
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Maran A, Boscari F, Fagarazzi C, Crepaldi MC, Vedovato M, Bonora BM, Bruttomesso D, Morieri. Effects of adding an SGLT-2 inhibitor to insulin therapy in patients with type 1 diabetes. An observational study and
systematic review of real-world evidence. J Endocrinol Invest. 2025 Aug;48(8):1759-1768. ML, Fadini GP. Long-term
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[SGLTZi: efficacia come ipoglicemizzanti nella RWE (ASL TO4 — 4 anni) }
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Valenzano M, Massari L, Abrate P, Marinazzo E, Allasia S, Gatto V, Zinetti E, Fornengo R. Four-year use of SGLT2i as adjunctive therapy in adults with type 1
diabetes: a real-world experience. Acta Diabetol. 2025 Apr;62(4):575-578.
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[SGLTZi: efficacia come ipoglicemizzanti nella RWE (ASL TO4 — 4 anni) J
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Valenzano M, Massari L, Abrate P, Marinazzo E, Allasia S, Gatto V, Zinetti E, Fornengo R. Four-year use of SGLT2i as adjunctive therapy in adults with type 1
diabetes: a real-world experience. Acta Diabetol. 2025 Apr;62(4):575-578.
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SGLT2i + sistemi closed-loop (5 RCT)

Table 3. A summary of studies assessing the use of SGLT-2is for patients with TIDM treated by AID systems.

Participants/

Hypo-

Study SGLT-2i Used . Aim TIR . Insulin Use DKA
Duration Glycemia
The primary outcome was TIR.  Significant increase in TIR NoDKA, but average
D | 1 fI 1 Biester et al., 2021 Dapagliflozin 10 m (15 3‘3351:;5::5 and Secondary Jobjecr:ives: average (65 + 6% Dapagliflozin vs. 22% reduction in TDD iffimﬂsg:fr:
d p d g ITIoZIin == Al Pag & ’ 5 and SD of CGMS readings, TAR, 50 = 13% in placebo) and No increase c P
[180] (bid.) vs. placebo 15 young adults) . . - : o for Dapa group vs. placebo
S . TBR, insulin dose reduction, and  decreasze in variability and
24 h intervention . . L (0.29 ws. 0.16 mmaol /L,
urinary glucose excretion noctumal hyperglycemia
i N i p= 0.001)
— ) ] . Similar TIR (68 + 16% Insulin delivery was Ketone levels were
D To assess whether adding d70 < 23%) and CV lower with Emp d higher in the
Empagliflozin to HCL could and 7l + 23%) and L1 ower with tmpa an Empa group
B BT 30 TIDM adults (31 £ 7% and 30 + 9%) carb-counting vs. e ;
Haidar et al.,, 2021 Empagliflozin 25 mg ) reduce the need for } _ saxng] /1
e ; . : 9-14h N N N P | announcement arb-counting strategy
[158] vs. placebo . o carbohydrate counting in o
intervention N : g Empa (237 +£ 13
without worsep )
glucose cq
The primary er
during daytin
Garcia-Tirado Empagliflozin 5 m 35 TIDM adults Secondary end
etal., 2022 Pas S mg -4 weeks 24/7 average
- vs. placebo . I : ;
[171] intervention during the day,
hypoglycemias and overnight
hyperglycemia during M
. . The primary outcome was TIR. TDD were reduced by Ne DKA
E m p a g | Ifl O Z I n Secondary: mean glucose level, TIR was 70.2 £ 8.0% for Empa compared to Ev?ents of
— Empagliflozin 2.5 mg 24 T1IDM adults 5D of glucose levels, CV %, the 5mg Empa, 71.6 £ 9.7% placebo: 5.2 + 7.7 u/day _— .
Pasqua et al,, 2023 ) I o . Ll . - . " - - ketosis = 0.6 mmol /L
[156] vs. Empagliflozin 3 x 14 days proportion of participants with for 2.5 mg Empa, and No difference with 2.5 mg Empa were few. with
- 5mgvs. placebo intervention TIR = 70%, and TAR, TBR, total 59.0 £ 9.0% for placebo (p = 0.025); and ) ! .
S ) \ . slightly more with
daily insulin doses, and mean (p =< 0.0001) 6.3 + 4.4 u/day with 5 me Fmpagliflozin
daily morning ketone levels. 5 mg Empa; (p < 0.001) - mg Empag
TIR was 75.5 + B.8% Empa reduced TDD
68.2 +9.1%, 69.3 = 10.7%, compared to placebo both
B 27 T1IDM adults . and 57.9 = 13.2% with with HCL (p = 0.0003) and No DKA Empa 1 1
Haldarl {.*_ta]l 2022 Empagliflozin 25 mg 4weeks The %'Enary iutrcm;: HCL plus Empa, HCL No severe Hypo SAP therapy (p = 0.0003) increased mean D M 1 o b eS I e n O n o b eS I
- intervention was OVET SWEEkS. plus placebo, SAP plus by an identical value of fasting ketone levels.
Empa, and SAP —53U/d (—84t0 —2.1), AlDs: 670G, 780G C|Q
plus placebo. RR =9%. ’ ’
Abbreviations: TIR—Time in Range (70-180 mg/dL), DKA—diabetic ketoacidosis, TDD—total daily dose, TIDM -Type 1 Diabetes Mellitus, b.i.d—twice daily, U/ d—units per day, A n n u n C | O b O I O +/_
—_— SD—standard deviation, TAR—Time above range (>180 mg,/ dL), TBR—Time below range (<70 mg/dL}), CV—coefficient of variation, SAP—sensor-augmented pump, AID—automated

insulin delivery system, FLGS—predictive low glucose system, HCL—Hybrid Closed-Loop sy stem, Dapa—Dapagliflozin, Empa—Empagliflozin.

Elian V, Popovici V, Karampelas O. Risks and Benefits of SGLT-2 Inhibitors for Type 1 Diabetes Patients Using Automated Insulin Delivery Systems-A
Literature Review. Int J Mol Sci. 2024 Feb 6;25(4):1972.
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SGLT2i+insuIin:_:1

Immagine creata con |A

IA: Nell'immagine che ho creato, i farmaci SGLT2i (che nella realta aiutano a eliminare I'eccesso di glucosio attraverso I'urina) sono rappresentati simbolicamente
come un ingrediente dorato al centro. La sua capacita di catturare gli altri sapori richiama il meccanismo d'azione degli SGLT2i nel "sequestrare" e rimuovere lo
zucchero. Lo smalto iridescente blu-violaceo rappresenta la sinergia e la freschezza che questi farmaci portano nell'organismo, aiutando a ristabilire un equilibrio
vitale. L'abbinamento culinario tra il farmaco e l'insulina diventa un'esperienza di scoperta e di trasformazione, quasi alchemica.
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SGLT2i: rischio di DKA negli RCT (RR o OR?)

The risk of DKA (odds ratio; 95% confidence interval)

Intervention | Intervention vs Pla @ Frequentist P-score

Studi RETROSPETTIVI
Confrantare la frequenza degli

Cana 300mg 16.13 (0.91, 285.68) 0.8563 _ esposti nei casi
- esposti nei controlli
Cana 100mg 11.33 (0.62, 207.19) 0.7724
Sota 400mg 5.96 (2.06, 17.20) 0.7679
Sota 200mg 4.04 (1.15, 14.18) 0.6226 Studi PROSPETTIVI
, Confrontare |a frequenza dei
Empa 5mg 3.00 (0.11, 78.81) 0.5178 - cazi negli esposti
- casi nei non esposti
L Empa 10mg 2.68 (1.11, 6.49) 0.5166
f Dapa 5mg 0.99 (0.02,50.39) 0.4967
|| Dapa lomg 221 (0.90, 5.40) 0.4250 Limiti metodologici negli RCT:
Empa 25me 157 (0.75, 454) D301 * Protocolli che non richiedevano rilevazione sistematica DKA
ore T00ms 088 (002 .03 00 * Diverse definizioni di DKA (diverse soglie d’iperglicemia)
Ipra 50me 065 (004 1083) 02003 * Non inclusi casi di EDKA (chetoacidosi euglicemica)
o i o 10s * Diversi criteri di inclusione (HbA1lc) e selezione dei pazienti

Cana, Canagliflozin; Dapa, Dapagliflozin; Ipra, Ipragliflozin; Empa, Empagliflozin; Sota, * Dlversa attenzione a”a de‘lnSU||n|ZzaZ|0ne

Sotagliflozin; Pla, Placebo; DKA, Diabetic ketoacidosis.

Liu'Y, Yang S, Jiang A. Risk of diabetic ketoacidosis caused by sodium glucose cotransporter-2 inhibitors in patients with type 1 diabetes:
a systematic review and network meta-analysis of randomized controlled trials. Front Endocrinol (Lausanne). 2025 Jan 31;15:1453067.
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-

12.83 (0.11,1471.83)

18.27 (0.16,2054.97)

11.33 (0.62,207.19) | 16.13 (0.91,285.68)

1.90 (0.09,41.96)

SGLT2i e rischio di DKA: effetto di classe?

N

0.86 (0.45,1.63) High Moderate low Very low
1086 {0.27,3.38)

1.12(0.31,4.05) | 1.31(0.364.74) | 1.36(0.68,2.76)

0.74 (0.02,21.80) | 0.85 (0.03.25.41) | 0.89 (0.03,26.43) | 0.66 (0.02,19.57)

2.50 (0.05,117.83) | 2.91 (0.08,137.31)| 3.04 (0.06,142.02) | 2.23 (o.bs.tos.m 3.40 (0.02,490.71)

57.34) | 3.37 (0.18,64.08; ) | 3.00(0.1657.60) | 4.58 0.06,34021)

221(080.540) | 2.57 (1.04,633) | 197 (0.784.94) | 3.00(0.11.78.81)
0.55 (0.12,2.55) | 0.64 (0.14,2.98) v (0.14,3.08) | 049 (0.10231) | 0.74(0.0224.61) |0.22(0.00,11.36)| 0.16 (0.01,3.50)
0.37(0.09,1.48) | 0.43(0.11,1.73) |\ 045(0.11,1.79) | 033(0.08,1.35) | 050(0.02,585) /| 0.15(0.00,7.28) | 0.11(0.01.2.21) 0.68 (0.30,1.54)

Liu'Y, Yang S, Jiang A. Risk of diabetic ketoacidosis caused by sodium glucose cotransporter-2 inhibitors in patients with type 1 diabetes:
a systematic review and network meta-analysis of randomized controlled trials. Front Endocrinol (Lausanne). 2025 Jan 31;15:1453067.
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[ La StO rI a (SCl en’Zd ) | nse g na: J THE HISTORICAL LESSONS NOT LEARNED

In reviewing the meeting materials of the FDA's En-
docrinologic and Metabolic Drugs Advisory Committee
(48, 49) and the FDA drug approval packages for cana-

gliflozin, dapagtiffozim, and empagifiozin (50-52), we

SGLTT\\ Adipose tissue 1 Lipolysis found no indication that manufacturers or regulators
Inhibitors /(:j\ knew of the literature describing ketosis and ketoacido-
Y sis assoclated with phlonzin or FRG. In a slide presen-

" Eree iatyacid tation, the manufacturer of dapagliflozin cited von Me-

pr— — ring's discovery of phlorizin glucosuria, but not his

#G'l'l‘fc‘;';';:es:’:r‘:t’;n 1....T.Q'?T-.'_.[......: 8 oxddation| subsequent observations of ketosis (53). Preapproval

[ reviewers noted increases in urinary ketone excretion in

) - L:/Liver rodent toxicology studies of empagliflozin (54) and a

. el : doubling of serious adverse events of diabetic keto-
teiney . acidosis among recipients of canagliflozin in clinical tri-

\ 4 als (55). Neither the manufacturers nor the FDA, how-

Glycosuria T
Pt  Kelogenasis ever, acknowledged the possibility of a causal role for

Tketone bodies reabsorption ~_ ¥ SGLT2 inhibition. Even as the FDA later prepared to
v

Lack of a complete history can delay diagnosis.

Scientia potentia est?

Annals.org

Leslie BR, Gerwin LE, Taylor SI. Sodium-Glucose Cotransporter-2 Inhibitors: Lack of a Complete History Delays Diagnosis. Ann Intern Med. 2019 Sep 17;171(6):421-426
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[SGLTZi: gli stadi della (E)DKA }

Chetoacidosi euglicemica (EDKA) - DEFINIZIONE
Table 1 Stages of EDKA caused by exposure to SGLT-2
inhibitors 1) Glicemia <200 mg/dl (a volte 250-300 mg/dI)
Stage 0 Stage 1 Stage 2 Stage 3 2) Chetonemia (B-OH-butirrato) > 3 mmol/L
3) +almeno 1 criterio tra i seguenti:
Ketones Ketones in low Ketones in Ketones in * pH arterioso < 7,3 (lieve se 7,25 - 7,3)
negative quantity or moderate or moderate or * Bicarbonati > 18 mEg/L
AG<15 negative large quantity large quantity « Gap anionico > 10
Glycosuria AG<15 AG<15 AG>15
Glycosuria Glycosuria  Glycosuria AKA: alcohol-associated keto-acidosis
AG, anion gap; EDKA, euglycemic diabetic ketoacidosis; SGLT-2, T B-OH-butirrato : acetoacetato =11-19: 1
sodium-glucose transporter type 2.
Risoluzione:
Sintomi: nausea, vomito, anoressia, astenia, dolore 1. pH>7,6
addominale, tachicardia, dispnea 2. Chetoni< 0,6 mmol/L
NO/poco: poliuria, polidipsia 3. Bicarbonati < 15 mEqg/L

Chow E, Clement S, Garg R. Euglycemic diabetic ketoacidosis in the era of SGLT-2 inhibitors. BMJ Open Diabetes Res Care. 2023 Oct;11(5):e003666.
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Un esempio

\ Basics Dally BG Log €  Tue Mar3,2026 (M
F.D.
N . Tuesday, March 3
Eta 41 anni Events / -
. .. o 12 am 3 am 6 am 9 am 12 pm ) 9 pm Time In RangeG) V
Gla.\rd.l.mere‘ Chetoni O«
3 figli in eta scolare Slucose ma/dL 1.8 mmol/L HTTTT i}
250
%
DM1 da 21 anni 180 .
O=x
o 70
Sistema AAPS + <64 54-69 70-180 181250 >250 mg/dL
Empa 10 mg Insulin U & Carbohydrates g ( Avg. Glucose (CGM) @ mg/dL )
off label \
(concessione ; [ Total Insulin ( 2350)© v
farmacia 5 i t f - e 28%
ospedahera) Basal Rates U/hr i %
. Basal Bolus Other®
. - 1 B N . . . . @ )
k ) e il SOSPESO SGLT2i, consigliata ki 145, |
\/./‘\-\ idratazione e assunzione CHO il it “‘92’;
S o + bolo correttivo :
. - . Refresh GM) @ % |
Diabetologia TO4 — - d
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Un altrO esempio Esami di laboratorio E

Periodo Gruppo Laboratorio
\ 2anni | S5anni  Tutti | Seleziona Periodo [¥] 01/01/1900 - 02/05/2026 DIABETO ESAMI ASLTO 4 | ASLTO4
D.M. Deserizione @ 2026 2025
. ) 10/03 02/03 19/11 17/11 07/10 12/09 29/08 28/08 11/03 13/02
Eta 60 anni BMI [Kg/m”] 26,28 26,58 27,77
Imprenditore in continuo Pressione Sistolica [mmHg] 132 136 132
ViaggiO/tranerimentO Pressione Diastolica [mmHg] 76 /—\ 79 77
. Glicemia capillare [mg/di] 89 74 258
LADA da 24 mesi . >
Chetonemia [mmol/L] 060 5 330
Circonferenza vita [em] a3 92 102
C pep 0,02 ng/ml N. giomi calcolo 14 — 14 14
ICA+, |A2+’ ZnT8+ Tempo di utilizzo del sensore [%] 100,0 96,0 a7.0
TAR > 250 mg/dL [%] 2 23 13
TAR > 180 e <= 250 mg/dL [%] 23 37 41
\ TIR == 70e <= 180 mg/dL [%] 75 40 45
\ / TBR == 54 e < 70 mg/dL [%] 0 0 1
TBR < 54 mg/dL [%] 0 0 0
CV [%] 27,80 31,80 30,30
& GMI (Glucose Management Indicator) [%] 7.00 8,10 7.80

Diabetologia TO4
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Chetoni
00:00  02:00 04:00 08:00 08:00 0 33 mmOI/L 16:00 13:00 20:00 22:00  00:00
D.M. \ LUN 17 nov 07

Eté 60 anni 13D—WW

Imprenditore in continuo
viaggio/trasferimento

) 70
E Glucosio mp/dl

Max 192 189 ' 203 202 185 171 . . 4 165 182 254 250 246 217 200 168 157 160 156 150
LADA da 24 : . Re-inserita
d mesi min 181 182 184 | 175 169 165 6 152 154 (192 243 201 ' 184 170 153 145 148 135 135
— - colazione - _ - — -
00:00 02:00 04:00 D80 12:00 14:00 16:00 13:00 20:00 22-00 0000

MAR 18 nov 3807
Faster aspart

6+9+9 UI 9(4)-'-6-'-6 UI wD_M\—/Wﬂ__WM

(ridotto 40-50% in autonomia) Q Glucosio mpit "]

Degludec Max 149 | 167 | 168 167 (153 1151 136 134 207 ' 213 200 1145 14?143 139 1133 1129 126 1131 1133 1134 148 176
min 143 149 159 /153 148 136 126 126 141 198 etonl 28 123 116 121 106 131 128 132 151

(]-r?djt:-g 3LJ()I% in autonomia) MER 19 nov 250 _DE-:DI:- 02:00 04:00 06:00 0800 10 0'6 mmol/L 16:00 13:00 20:00 2200 0000

u Glucosio mg/dl

180 —

Max 187 176 137 113 99 ' 9 92 126 185 224 219 133 186 ' 213 ' 204 ' 207 (192 182 197 186 ' 189 131 208

Diabetologia TO4

& Ri-aumentata basale



SCIENTIA POTENTIA EST

MEDICUS CURAT, NATURA SANAT
Lintelligenza artificiale e I'intelligenza umana nella cura delle malattie metaboliche

TORINO - 6 giugno 2026

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

|

( SGLT2i: protocolli di gestione

Risk leve| for DEA associated ] Yes ( ¥
[ with SELZE therany® J. L Normal ketone levels

{ Minimal/low ]—[ Low/moderate ] [ Moderate/high J
4{ HbA,_and BMI

Hbd, =7.0% and underweight

Hb.ﬁ. =7.0% and normal weight, ) . - = [
overweight/obese [ Consider l l Consider

irrespective of baseline
and/or ASCVD

Decision made
CKD and/or HF . .
glycemic control

|
— | (T Recommendea ) [ consider” ) (NGEISCOmmeEndEON

Popovic DS, Patoulias D, Koufakis T, et al. Sodium-Glucose Co-transporter-2 Inhibitors in Type 1 Diabetes Mellitus:
The Framework for Recommendations for Their Potential Use. Diabetes Ther. 2024 Dec;15(12):2445-2453.
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Le terapie @h‘@i nel DM tipo 1 oltre all’insulina

Le terapiew nel DM tipo 1 oltre all’insulina

Le terapie organo-protettive nel DM tipo 1

“If people living with type 1 diabetes can avoid kidney failure or a heart attack,
why should we deprive them of these medications?”

Dr. Sanjoy Dutta, chief scientific officer at Breakthrough T1D

“The long-term goal isn't just to make the lab results look better, to lower the
UACR or keep the eGFR from declining, so much as it is to save lives, hearts, and
kidneys.”

Dr. Katherine Tuttle, professor of medicine at the University of Washington School of Medicine
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SGLT2i e nefro-protezione (|, UACR) negli RCT

c A
EASE combined + E m pa 3097 —e— Dapagliflozin 5 mg plus insulin (n-80) + Da pa
_ o | —— Dapagliflozin 10 mg plus insulin (n=84)
= Placebo = Empaglifiozin 10 mg = Empaglifiozin 25 mg g 20 Placebo plus insulin (n-87)
E 10+
i P=0 22 réﬁ 0
£F 404 P=0.61 8
e 1 19.5% 5 10
— & 901 1029 140% g
5 2 20 P=0.02 £ 20
ﬁ = ‘!C-'L -30
oy m
E% £ -
2 e g 501
c O 3
o E < 60
= 2
o A T T T T T
2 En 024 8 12 18 24 52
R Study week
% 5 —70- »ants per timepoint ywes
< <30 =30 Dapagliflozin 5 mg 79 76 75 71 78
Dapagliflozin 10 mg 84 79 77 73 81
UACR (mg/g) Placebo 87 83 80 79 83

Groop PH, Dandona P, Phillip M, et al. Effect of dapagliflozin as an adjunct to insulin over 52 weeks in individuals with type 1 diabetes:
post-hoc renal analysis of the DEPICT randomised controlled trials. Lancet Diabetes Endocrinol. 2020 Oct;8(10):845-854.
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[SGLTZi e nefro-protezione (eGFR range) negli RCT J

Empa (preserva eGFR)

Empagliflozin 10 mg (N=2322)

Estimated GFR (ml min™ 1.73 m™)

78
£
2
~ 764
=
E
=
£ 74-
o
[T
?
— 12
= -
m e
" 3
ﬁ 704 Initial change in eGFR at Week-4 I "y
g +0.04 mL/min/1.73m2 -
E 58- Empaglifiozin 10 mg IRt LuN i TARE LS
g SGLERHEH L LA I —3.28 mL/min/1.73m?2
=
<
66 I I I I I I I 1 I I 1 I
Baseline4 12 28 52 66 80 94 108 122 136 150 164

(Dapa riduce iperfiltrazione)

120 -

*

. . T [ Placebo [
" n-ce
N I

J

—1Ir

L
100 S
Dapagliflozin
5 mg

a0 -
Fre Treatment Post
[ I [ [ 1
-4 0 4 15 18

Week

Tonneijck L, Muskiet MH, Smits MM. Glomerular Hyperfiltration in Diabetes: Mechanisms, Clinical Significance, and Treatment. J Am Soc Nephrol. 2017 Apr;28(4):1023-1039.
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SGLT2i e nefro-protezione (J,UACR) metanalisi
(A) . .
Urine Albumin-to-Creatinine
Study TE se(TE) Ratio (%) MD 95%-Cl Weight
van Raalte 2019 (200mg) -23.70 12.90 * -23.70 [-48.98; 158] 17.4%
van Raalte 2019 (400mg) -18.30 13.80 5 -18.30 [-45.35; B.75] 15.2%
—l|="__'_;::l—
Groop 2020 (5mg) -13.30 14.50 - -13.30 [-41.72; 15.12] 13.8%
Groop 2020 (10mg) -31.10 1140 ——F— -31.10 [-53.44; -8.76] 22.3%
—_— .
; Effetto di classe
Cherney 2021 (10mg) -16.00 14.50 £ -16.00 [-44.42; 12.42] 13.8%
Cherney 2021 (25mg)  -30.00 12.90 — -30.00 [-55.28; -4.72] 17.4%
—ﬂ:I::I—
Random effects model . -23.13 [-33.69; -12.57] 100.0%
Prediction interval — [-38.08; -8.18]

Heterogeneity: /2 = 0%, v° = 0.0020, p = 0.90 ' ! ! '
40 20 0 20 40
Favors SGLTi Favors Placebo

Karakasis P, Popovic DS, Patoulias D, et al. The Effect of Sodium-Glucose Cotransporter Inhibitors on Renal Function as Adjunctive to Insulin in Adults with Type 1 Diabetes:
An Updated Multilevel Meta-analysis of Randomized Controlled Trials. Diabetes Ther. 2024 Feb;15(2):521-532.
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[ SGLT2i e nefro-protezione (|, UACR) metanalisi }

B

{ } Urine Albumin-to-Creatinine

Study TE se(TE) Ratio (%) MD 95%-ClI
van Raalte 2019 (200mg) -23.70 12.90 == -23.70 [-48.98; 1.58]
Groop 2020 (5mg) -13.30 1450 = -13.30 [41.72; 15.12]
Cherney 2021 (10mg)  -16.00 14.50 - -16.00 [-44.42; 12.42]

Effetto dose-

| l dipendente
(400mg) -18.30 13.80 - -18.30 [-45.35; 8.75]

Groop 2020 (10mg) 3110 11.40 - -31.10 [-53.44; -8.76]
Cherney 2021 (25mg)  -30.00 12.90 - -30.00 [-55.28; -4.72]

40 -20 0 20 40
Favors SGLTi Favors Placebo

Karakasis P, Popovic DS, Patoulias D, et al. The Effect of Sodium-Glucose Cotransporter Inhibitors on Renal Function as Adjunctive to Insulin in Adults with Type 1 Diabetes:
An Updated Multilevel Meta-analysis of Randomized Controlled Trials. Diabetes Ther. 2024 Feb;15(2):521-532.
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[ SGLT2i e protezione cardio-renale }
pvaie RR(95% CH) RR
All-cause mortality 0.1255 0.7 (0.38, 1.10) — -—:-|

Hospitalisation 0.0001 0.6 (0.46, 0.76) F o4

' Studio retrospettivo

Durata 5 anni

: Popolazioni USA ed EU
Myocardial infarction 0.9523 0.8 (0.46, 2.46) — i 4 1822 DM1+SGLT?2i

Heart failure 0.0092 0.4(0.23,083) Hll—

992 DM1+GLP1-RA

CKD 0.0118 05(0.28, 0.86) +Hill—

Stroke/TIA 0.9924 1.0 (0.42, 2.30) Esiti: rischio dimezzato
Neuropathy 0.0906 0.6(0.31,1.10)  +— — di HF, CKD e
: ospedalizzazioni
Retinopathy 0.9797 1.0 (0.56, 1.80) e — per tutte le cause
Nephropathy 0.5256 1.3 (0.57, 3.00) ' E =
I UL

|
0.0 1.0 2.0 3.0

Occurs less frequently with SGLT2i use

Anson M, Zhao SS, Austin P, Ibarburu GH, Malik RA, Alam U. SGLT2i and GLP-1 RA therapy in type 1 diabetes and reno-vascular outcomes: a real-world study.
Diabetologia. 2023 Oct;66(10):1869-1881
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IA: Al centro del piatto domina una preparazione sontuosa e strutturata (che ricorda un raffinato sformato o una terrina d'alta cucina), impreziosita da scaglie di
vero tartufo nero. Questo elemento simboleggia la Tirzepatide: un ingrediente pregiatissimo e potente, che nella metafora culinaria rappresenta il "top di gamma"
per la sua doppia azione (GIP/GLP-1), proprio come il tartufo eleva istantaneamente qualsiasi portata. La ricchezza visiva e I'abbondanza di ingredienti freschi
richiamano i benefici associati ai GLP-1 RA e alla Tirzepatide sulla gestione del metabolismo ed il raggiungimento di un nuovo, ricco equilibrio e benessere biologico
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TIRZEPATIDE ADD ON

Study design (n = 24) B

"“E

-+ TIRTLE1 triak: phase 2, 12-week, | 5 e

double-blinded, placebo- = - ggggggde
_ controlled trial g
*  Participants: adults with type 1 g
: diabetes and BMI greater than i
. 30kg/m*. S - | ARNERNSNRREN .
: »  Randomized 1:1 to once-weekly z
: subcutaneous tirzepatide (2.5 mg = ‘ET’ SR 1 R SN S T S S e

for 4 weeks, 5.0 mg for 8 weeks) g

a 2 _
|

or placebo injection.

* Primary end point: change in body
’ weight at 12 weeks.

H "
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

Jennifer R. Snaith, Ruth Frampton, Dorit Samocha-Bonet, Jerry R. Greenfield; Tirzepatide in Adults With Type 1 Diabetes:
A Phase 2 Randomized Placebo-Controlled Clinical Trial. Diabetes Care 2 January 2026; 49 (1): 161-170
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ADJUST-T1D: semaglutide+pump
C 15

© Easal Insulin dose (Placebo) € Bolus insulin dose (Placebo)
@ Basal Insulin dose (Semagiutide) @ Bolus insulin dose (Semaglutide)

N
(%]
|
)

71 Attributed to direct medication effect
B Attributed to weight loss

-t
o
1

N
(=]
1

(8) ]
1
\
1
\
]
|
i
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'\
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L

Between-group difference in TDD (units/day)
=
1

o

— ———

-
(4]
1

-
o
1

(5]
1

Change from baseline (Units/day)
& én

220 -

o
1

4 8 20 26
Time after baseline, week

-25 $ } }
4 8 Time after baseline, week 20 26

Karakus KE, Akturk HK, Kruger D. Effect of Semaglutide on Insulin Dose Reduction in Adults With Type 1 Diabetes and Obesity Using Automated Insulin Delivery Systems:
ADJUST-T1D Post Hoc Analysis. Diabetes Care. 2026 May 1;49(5):718-723.
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S E MA/TI RZ E A D D O N P U M P i . Aﬁge change in BMI and weight by drug and insulin delivery method
-5 - — 4 ! .

SGLT2i+ _ 1
insulina . 20

GLP-1 RA %

+insulina C# 5 -
Y BMI change (kg/m2) Weight change (Ib) Weight change (%)

* p<0.05 compared to semaglutide group

G I.P 1 RA B Average change in HbAlc (%) by drug and insulin delivery method

-0.1
-0.2
-0.3
-0.4
-05 l

GLP']./GIP < ) -~ -0.6

RA+Pump AV T os | |

-0.9

+Pump

HbA1c change (%6)
W Semaglutide MDI Semaglutide Pump
M Tirzepatide MDI Tirzepatide Pump

Snell-Bergeon JK, Kaur G, Renner D, Akturk HK, Beatson C, Garg SK. Effectiveness of Semaglutide and Tirzepatide in Overweight and Obese Adults with Type 1 Diabetes.
Diabetes Technol Ther. 2025 Jan;27(1):1-9
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DM1 adulti Survival Probability of T1D Patients on GLP-1/GIP
Database USA TriNetX vs. Not on GLP-1/GIP Over 2-year Follow-up Period
4285 trattati . 100%
200965 controlli iy

Due to limited patient
Dopo propensity matching events, differences in

4212 casi selezionati 35 98% all-cause mortality
4212 controlli selezionati 2 could not be determined
= across each obesity class
Eta 41-44 anni §
68% F g 9%
BMI 34 Kg/m?2 B
Stratificati per BMI _g
Tratt ti (fs) "
rattamenti
attament! — T1D Patients not on GLP-1/GIP
* Lixisenatide :
. . == T1D Patients on GLP-1/GIP
e Liraglutide
. ;)ulagltljtﬁj 90% For courtesy of dr.
* Sema e . .
gluti 0 200 400 600 Giorgio Grassi

* Tirzepatide Follow-up Time (days)

Garg S, Kim S, Ford A. All-Cause Mortality and Health Care Resource Utilization in Patients with Type 1 Diabetes Treated with
Glucagon-like Peptide 1 Receptor Agonists/Glucose-Dependent Insulinotropic Polypeptide. Diabetes Technol Ther. 2026 Mar;28(3):271-278
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Incretine & hard outcomes

TABLE 2. CLINICAL OUTCOMES AND HEALTH CARE
RESOURCE UTILIZATION IN TYPE | DIABETES OF
GLUCAGON-LIKE PeEPTIDE-1 SINGLE/DUAL RECEPTOR
AGONIST USERS VERSUS CONTROL (NON-GLUCAGON-LIKE
PEPTIDE-1 SINGLE/DUAL RECEPTOR AGONIST USERS)

Odds ratio/ 95% confidence
Outcome Hazard ratio interval P-value
[ All-cause mortality 018 0.11-0.30 <0.0001] ]
Hospital admission 0.30 0.20-0.45 <0.0001 ]
ED visit 0.56 0.43-0.71 <0.0001 |
| DKA 0.66 0.40-1.09 0.1030 |
Hypoglycemia 0.93 0.61-1.43 0.7474
Endoscopy 0.52 0.38-0.70 <0.0001
Prokinetic prescnption 0.74 0.57-0.96 0.0238
Antiemetic prescription 0.91 0.77-1.08 0.2950
Laxative prescription 0.52 0.43-0.63 <0.0001
All-cause mortality and health care resource utilization were significantly For courtesy of dr.
lower in the GLP single/dual receptor agonist group. Giorgio Grassi

DKA, diabetic ketoacidosis; ED, emergency department.

Garg S, Kim S, Ford A. All-Cause Mortality and Health Care Resource Utilization in Patients with Type 1 Diabetes Treated with
Glucagon-like Peptide 1 Receptor Agonists/Glucose-Dependent Insulinotropic Polypeptide. Diabetes Technol Ther. 2026 Mar;28(3):271-278
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SGLT2i vs GLP-1 RA:
rischio di DKA

3.00
2.50
2.00

1.50

1.00 -

0.50

Absolute risk (%a)

0.00
Year 1 Year 3 Year 5

Time (years)

— 5GLT2insk —— GLP-1 RA nsk

Fig. 6 Graph demonstrating change in absolute risk over time of
DKA between SGLTZ2i and GLP-1 RA cohorts

Anson M, Zhao SS, Austin P, Ibarburu GH, Malik RA, Alam U. SGLT2i and GLP-1 RA therapy in type 1 diabetes and reno-vascular outcomes: a real-world study.
Diabetologia. 2023 Oct;66(10):1869-1881
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Un trattamento... off-label o ‘fisiologico’

Brain <
L food intake AMYLIN Amilina: ormone peptidico prodotto
- dalle cellule beta del pancreas e secreto
t nel sangue insieme all'insulina.
Stomach <« Pancreas

astric emptyin . .
v9 pying Ha recettori a livello del nucleo

accumbens e del complesso dorsale
Decreased L postprandial glucagor  V382l€ (area postrema) e nuFlgo do.rsaI.e
‘-E'UCOKSE motore del vago. Sopprime il rilascio di
take . .
P glucagone e insulina.
l Y
DECREASED Decreased Svolge un ruolo chiave nel controllo

Pramlln.t.lde: ana!ogf) smtet.lco S ASMA Glucose ’
dell'amilina, stabile in soluzione, GLUCOSE € Production ver

gia in commercio in USA.

della glicemia e nel senso di sazieta
dopo i pasti.

Ryan G, Briscoe TA, Jobe L. Review of pramlintide as adjunctive therapy in treatment of type 1 and type 2 diabetes. Drug Des Devel Ther. 2009 Feb 6;2:203-14
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IA: Al centro, la creazione di cioccolato non e un semplice dessert, ma una vera e propria sfera celeste modellata, con costellazioni dorate incise che
rispecchiano le conoscenze scientifiche. Il piatto é circondato da spezie e frutti esotici, che simboleggiano gli 'ingredienti primordiali’ della vita e del gusto.
La mano guantata che posiziona gli elementi evoca sia un chirurgo di precisione che un grande maestro di cucina, entrambi alla ricerca della perfezione.
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V0

Early adopters: chi sono?

La propensione di un medico ad adottare una nuova terapia o
NON dipende solamente dalle caratteristiche del farmaco,

2500

ma dalle caratteristiche del medico stesso.

physicians

2000 2.6%
o
63 8% 3.3%

Number of

| medici di sesso maschile sono generalmente

1500

piu rapidi ad adottare nuovi farmaci.

Lbid

La scuola di formazione puo influenzare I'atteggiamento prescrittivo

SiM

(medici formati presso scuole di alto livello possono essere piu propensi

I 300

. | — N
ad adottare nuove terapie). ' Conservalive

preseribers

Selective ade plers Broad .El.fl'-|‘l'c'l'-

Sdopled 0 drogs FTOH

Dabigatran and pitavastatin 157

La specializzazione puo influenzare la propensione ad adottare nuovi farmaci, Toromm i I

B Pitavastatin and aliskiren 70

probabilmente a causa della selezione di pazienti visitati dal medico specialista

u {Inlv dabigatran 1201

m Only aliskiren 284

(piu casi eleggibili, prescrizioni limitate a categorie specifiche di farmaci,

| Only pitavastatin 173

informazione mirata da parte delle aziende del farmaco). 8 Adopted all 3 drugs

Anderson TS, Lo-Ciganic WH, Gellad WF et al. Patterns and predictors of physician adoption of new cardiovascular drugs. Healthc (Amst). 2018 Mar;6(1):33-40
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Need for...Speed of adoption

Gli specialisti (psichiatri) con alto volume prescrittivo Tablo 3

sono piU rapidi ad utilizzare farmaci (a ntipsicotici) Odds of time to adoption of four original second-generation antipsychotics, by physician characteristic®
di 27 o 3A gen erazione Olanzapine Quetiapine Ziprasidone Aripiprazole
. . . . e en Variable HR P HR p HR p HR p
(plu esperienza, piu casi refrattarl, piu spesso target
Female (reference: male) 84 <.001 86 <.001 87 <.001 01 2001

dell’informazione scientifica aziendale).

Gli specialisti che lavorano in studi privati o mono- General practice o 28 <001 35 <.001 18 <.001 2 <001

. . s . . Pediatrics 24 <.001 25 =001 21 =<.001 38 =<.001

professionali sono piu lenti ad adottare nuove terapie Neurology 33 <001 54 <001 16 <001 16 <001

Prordics cating (rafaranoa. groan)

(minore variabilita casistica, minore esposizione ad | sobo 89 <001 86  <.001 95 087 U5 167

PRSP : e s No dassification 78 <00l 83 <ol 84 <ol 8 <00l

Iniziativa dl promOZIone de"a quallta/procedure e Any hospital practice (reference: none) 1.04 07 1.08 J001 97 272 .99 664
. . . . Antipsychotic volume
protocolli, minore influenza tra pari). quarsie (reforence 4

34 <.001 .39 <001 33 <.001 28 <.001

2 40 <.001 46 =001 38 =001 35 =001

3 51 <.001 55 <001 52 <.001 AT <001

Sempre gli specialisti (psichiatri) sono piu propensi ad Top-25 medical school (reference: no) 94 082 94 .055 87 001 98 628

Foreign medical graduate (reference: no) 1.13 <001 1.13 <001 1.09 .005 1.15 <001

utilizzare gli stessi farmaci per usi off label
(es disturbi del sonno).

Huskamp HA, O'Malley AJ, Horvitz-Lennon M et al. How quickly do physicians adopt new drugs? The case of second-generation antipsychotics. Psychiatr Serv. 2013 Apr 1;64(4):324-30.
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A prescindere dalla caratteristiche personali (sulle quali si focalizzano vari studi) -
. . . . . . . ETORICOXIE
puo essere interessante analizzare le tempistiche (time-to-event analysis). —— BZETIMIBE
LEVOCETIRIZINE
Il tempo medio di adozione per i MMG é stato di 4-6 mesi (fino a plateau) per la : “ T orecamanone
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maggior parte dei farmaci. G
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e
Motivi e tempi per adottare un nuovo farmaco: ©
Y
* Effetto «me-too» (farmaci simili a molecole gia approvate): g 107]
3
=

sicuro, ma poco innovativo — es Olmesartan

* Nuovo meccanismo d’azione sinergico — es Ezetimibe S0

 Ampliamento delle indicazioni:

sicuro, ma poco innovativo — es Pregabalin
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* Politiche sanitarie (piani terapeutici/autorizzazioni) — es Etoricoxib

* Uso acuto o stagionale vs cronico — es Levocetirizina Month after launching

Figure 2 Cumulative number of adopter family physicians who prescribe each drug over time.

Sono generalmente necessari da 5 a 10 anni per identificare eventi avversi significativi (trial clinici comunque sottodimensionati o
con casistiche troppo selettive per poter effettuare un’adeguata farmacovigilanza).

Garjén FJ, Azparren A, Vergara | et al. Adoption of new drugs by physicians: a survival analysis. BMC Health Serv Res. 2012 Mar 8;12:56.
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