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L'IMPORTANZA DEL DCCT
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THE EFFECT OF INTENSIVE TREATMENT OF DIABETES ON THE DEVELOPMENT AND
PROGRESSION OF LONG-TERM COMPLICATIONS IN INSULIN-DEPENDENT DIABETES
MELLITUS

TuE DiaBeTes CoNTROL AND CompLicATIONS TRIAL ReEsearcH Group*

Abstract Background. Long-term microvascular and
neurologic complications cause major morbidity and mor-
tality in patients with insulin-dependent diabetes mellitus
(IDDM). We examined whether intensive treatment with
the goal of maintaining blood glucose concentrations
close to the normal range could decrease the frequency
and severity of these complications.

Methods. A total of 1441 patients with IDDM — 726
with no retinopathy at base line (the primary-prevention
cohort) and 715 with mild retinopathy (the secondary-
intervention cohort) were randomly assigned to intensive
therapy administered either with an external insulin pump
or by three or more daily insulin injections and guided by
frequent blood glucose monitoring or to conventional ther-
apy with one or two daily insulin injections. The patients
were followed for a mean of 6.5 years, and the appear-
ance and progression of retinopathy and other complica-
tions were assessed regularly.

Results. In the primary-prevention cohort, intensive
therapy reduced the adjusted mean risk for the develop-
ment of retinopathy by 76 percent (95 percent confidence

NSULIN-dependent diabetes mellitus (IDDM) is
accompanied by long-term microvascular, neuro-
logic, and macrovascular complications. Although the
daily management of IDDM is burdensome and the
specter of metabolic decompensation ever-present,
long-term complications, including retinopathy, ne-
phropathy, neuropathy, and cardiovascular disease,
have caused the most morbidity and mortality since
the introduction of insulin therapy."? The prevention
and amelioration of these complications have been
major goals of recent research.
Although studies in animal models of diabetes™
and epidemiologic studies®® implicate hyperglycemia
in the pathogenesis of long-term complications, previ-
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interval, 62 to 85 percent), as compared with conventional
therapy. In the secondary-intervention cohort, intensive
therapy slowed the progression of retinopathy by 54 per-
cent (95 percent confidence interval, 39 to 66 percent)
and reduced the development of proliferative or severe
nonproliferative retinopathy by 47 percent (35 percent
confidence interval, 14 to 67 percent). In the two cohorts
combined, intensive therapy reduced the occurrence of
microalbuminuria (urinary albumin excretion of =40 mg
per 24 hours) by 39 percent (95 percent confidence inter-
val, 21 to 52 percent), that of albuminuria (urinary albumin
excretion of =300 mg per 24 hours) by 54 percent (95
percent confidence interval, 19 to 74 percent), and that of
clinical neuropathy by 60 percent (95 percent confidence
interval, 38 to 74 percent). The chief adverse event associ-
ated with intensive therapy was a two-to-threefold in-
crease in severe hypoglycemia.

Conclusions. Intensive therapy effectively delays the
onset and slows the progression of diabetic retinopathy,
nephropathy, and neuropathy in patients with IDDM.
(N Engl J Med 1993;329:977-86.)

ous clinical trials have not demonstrated a consistent
or convincing beneficial effect of intensive therapy on
them.*'" A recent publication from the Stockholm
Diabetes Intervention Study demonstrated a more
uniform beneficial effect of intensive therapy in pa-
tients with established complications, despite the ap-
parent crossover of most conventionally treated pa-
tients to intensive therapy during the trial.’?

The Diabetes Control and Complications Trial was
a multicenter, randomized clinical trial designed to
compare intensive with conventional diabetes therapy
with regard to their effects on the development and
progression of the early vascular and neurologic com-
plications of IDDM.'*"> The intensive-therapy regi-
men was designed to achieve blood glucose values as
close to the normal range as possible with three or
more daily insulin injections or treatment with an in-
sulin pump. Conventional therapy consisted of one or
two insulin injections per day. Two cohorts of patients
were studied in order to answer two different, but re-
lated, questions: Will intensive therapy prevent the
development of diabetic retinopathy in patients with
no retinopathy (primary prevention), and will inten-

Glycosylated Hemoglobin (%)

Capillary Glucose (mg/dl)

11 4
Conventional
104
9 ﬁmﬂrﬂﬂw_.../\&_)klﬁ_,.v.)""
1
8 -
i
7 oot tetteee WWMM\
6 - ! Intensive
5 T T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10
Year of Study
m Conventional
300 — @ Intensive

N

\ l._k\ﬁ

\ T '
2004 ¢
1 N

- —
1504 —_] / M
100 T ¥ | 1

Breakfast Lunch Dinner Bedtime

Time

The Diabetes Control and Complications Trial Research Group, N Eng J Med. 1993, 329:977-986

<2%



«THE GLUCOSE HYPOTHESIS»
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EDIC STUDY
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Table 4. Clinical Characteristics of EDIC Participants at Baseline in the DCCT According to the Presence or Absence

of Cardiovascular Disease over the Course of the DCCT/EDIC Study.*

T 0.12-
=
5 Conventional !
E w 0.101 treatment
a E fie
- O
£S5 003
-« | S Aamns
2 < 42%
U= 0.06- i
5
=l
2 3 0.04- )
s J Intensive
=« it treatment
= U pn.02- e
= i
E g
aO-OGIWNII[IIIIIIIIIIIII]I]I]
01 2 3 45 6 7 8 910111213 14151617 18 192021
Years since Entry
No. at Risk
Intensive 705 683 629 113
treatment
Conventional 714 688 618 92
treatment
B
- .3 0.12+
[+
& g8 010-
550
=
‘s “3 o084
@
€28 <57%
3P 3 006
i i Conventional
§ = 8 treatment
— i
g . £ 0.04 — i
=B o
8 @
E S .= 0.02- Intensive
>
a = 8 treatment
000 T T 1 1 T T T T T T T T T T T T T T T T 1
01 2 3 45 6 7 8 910111213 14151617 18 192021
Years since Entry
No. at Risk
Intensive 705 686 640 118
treatment
Conventional 721 694 637 96
treatment

Nathan D, et al. N Engl J Med. 2005; 353(25):2643-53. The Diabetes Control and Complications Trial Research Group, Diabetes 2016, 65:1370-1379.

No Cardiovascular

Disease
Characteristic (N=1358)
Intensive-treatment group (%) 50
Male sex (%) 53
Retinopathy at baseline (%) 49
Age (yr) 27+7
Duration of diabetes (yr) 64
Body-mass index 233128
Systolic blood pressure (mm Hg) 114£12
Diastolic blood pressure (mm Hg) 7319
Serum creatinine (mg/d) 0.81:0.15
Total cholesterol (mg/dl) 175433
HDL cholesterol (mg/dl) 51+12
LDL cholesterol (mg/dl) 109+29
Triglycerides (mg/d|) 80.9:47.5
Albumin excretion rate (mg/24 hr) 15.7£18.5
Albumin excretion rate 240 mg/24 hr (%) 5
Glycoslated hemoglobin value at eligibility (%) 9.0+1.6
Current cigarette smoker (%) 18
Autonomic nervous system-variation in RR (x1000) 47.9+22.2
Heart rate (beats/min) 68+11
Myocardial infarction in parents (%) 15

Cardiovascular

Disease
(N=83)

37
48
63
316
75
24.0+2.8
116+11
739
0.78+0.14
194+34
5013
127+29
87.6+47.2
19.3+22.8
8
9.5:1.8
33
43.3+19.0
7012
29

P Value

0.014
<0.001
0.17
0.07




LO SCENARIO ATTUALE
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LO SCENARIO ATTUALE

LN Patients with DM and established CVD
or other target organ damage”
or three or more major risk factors*

or early onset T1DM of long duration (>20 years)
USE OF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT OF TYPE 2 DIABETES

HEALTHY LIFESTY! ~ BEHAVIORS; DIABETES SELF-MANAGEMENT EDUCATION AND SUPPORT (DSMES); SOCIAL DETERMINANTS »~ HEALTH (SDOH)

Patients with DM duration >10 years without tar-
get organ damage plus any other additional risk 2019
factor

Goal: Cardiorenal Risk Reduction in High-Risk Ind” “etes (in addition to comprehensive CV risk management)*

+ASCUD +CKD & ement and Maintenance of
Defined differently across 4 min per 1.73 m* OR it Management Goals:

CVOTs but al included “minuria (ACR 23.0 mo/mmol weight management goals
indidual with established measuremens gt managemert &
CVD (e.g, MI, ,

“me; thus, a repeat

Young patients (T1DM aged <35 years or T2DM
aged <50 years) with DM duration <10 years,
without other risk factors

ESC 2019

[ Aocument CKD. Intensive evidence-
Variably included: conditions N 4 ilased structured
such as transient ischemic J weight management
attack, unstable angina, program
amputation, symptomatic

or ﬂsvmv‘ﬂﬂ\ﬁﬁt coronary Consider medication Consider metabolic
artery disease. for weight loss surgery

Vihen choosing glucase-lovering theraies: 11.1. Cardiovascular risk assessment in

Consider regimen with high-to-very-high dual type 1 diabetes
glucose and veight efficacy
ith respect to treatment targets and thresholds for other CV risk fac-
tors, a critical question is predicting CV risk in patients with T1DM
without CVD. Determining ASCVD risk in patients with T1DM is
ess well studied than in patients with T2DM.
In 2011, an observational study using the data from 3661 patients in the
] Swedish National Diabetes Register proposed a 5-year CVD risk model for
: ;‘:;f;":c;‘,;’:,ﬁf | use in patients with T1DM.”” More recently, the Steno Type 1 Risk Engine
o TIM - was externally validated at 5 years but lacks validation at 10 years.wo Age at
the onset and duration of diabetes are two risk factors that lead the estima-
tion of CV risk. Thus, patients diagnosed with T1DM atan early age show an
increased incidence of CVD. In addition, excess mortality in patients diag-

+ASCVD/Indicators of High Risk
GLP-1RA’ with proven @ SBLT2i® with proven
CVD benefit CVD benefit

If A1C ahove target

| |
Efficacy for weight loss
Very High:
Semaglutide, Tirzepatide
High:
aglutide, Liraglutide

nosed with T1DM under the age of 10 years, compared with those aged 2023
" i ol : 791
* In people with H, CKD, estabshed CYD,or maltple sk factor BP-1 RA or SGLT2i withproven sensfit should b indegendent of backytound useof metformn: A siiong i 26—30 years at diagnosis, has been highlighted by a Swedish study.
‘ecammencalioniswarranied ‘r eogle with D and a vealer 3 B vithindicators of hgh O ik, Moreover,  ighe abslut i reducion and thus ower nunbers needed o eat i eelf-efficacy inachievement of goals This concept has been underlined by the Pittsburgh Epidemiology of

ae seen at igher avel of baseline rsk and shouldbe actored nto ionmaking roces. e e for detals Low-Cose T2 my b betertlcratedan simrtyefectve € For SET2 41| goner ‘E:,,,“,l,,gy (eSSt CGM) t dentiy therapeutic gaps and talor therapy
renzl outcomes trials demenstrate their efficazy in redm:ug the risk of cO¥¥fosite MACE, CV death, al. lty, MI, HHF, anc renal inindivi th i igh risk of CVD;
 For GLP-1RA. € their efficacy i . CV death, all-cause mortality, M, stroke, and renal endpoin's i individuals with T20 tisk 0f CVD.

Diabetes Complications (EDC) study, which showed duration of diabetes
to be an independent risk factor for MACE.”®"7%? Several other risk factors
related to diabetes management, including glycaemic control, insulin re-
quirements, smoking, cardiac autonomic neuropathy, dysfunctional im-
mune response, and insulin resistance, are to be taken into account.”®®

A recent risk tool, developed based on the Scottish/Swedish
Diabetes Registry and wvalidated in the Swedish MNational Diabetes
Register can provide individualized risk predittions?ga This 10-year

+ Identify and address SDOH 1hiat impact achievement of goals

ASCVD risk prediction tool https://diabepi.shinyapps.io/cvdrisk/ could
facilitate risk estimation and discussions with patients with T1DM.

American Diabetes Association Professional Practice Committee. Diabetes Care. 2024; 47(Suppl.1):5158-S178. Cosentino F, et al. Eur J Heart. 2020; 41(2):255-323. Marx N, et al. Eur J Heart. 2023; 44(39): 4043-4140



LO SCENARIO ATTUALE:
IL FOLLOW UP DEL DCCT/EDIC STUDY

‘ ’Adiposity Scientific Architecture, 2022-2027 _

36% Overweight Outcomes of Interest

40% Obese Glycemia Microvascular and Neuropathic

Microvascular (Advanced Stages) Severe disease
Eye, Nerve, Kidney Cardiovascular

T1 D M Conventional and novel risk factors Heart failure
[ s e e et Ventricular dysfunction
Risk factors, mediators, moderators Cardiorespiratory function

Mean age (range) 63 (48-78) 64 (48-79)
42 (3454 4 (3454

Obese (BMI 230) (%) \_ 39 “noJ
Mean HbA1c (% 73 72

Mean HbA1c levels over entire course of DCCT/EDIC remain lower in

Duration 41y
(range: 32-52y)

Cardiovascular disease (CVD) Obesity-related

Conventional & novel CVD risk factors T S

- . Obstructive sleep apnea
: Social determinants of health -
' . Genetic factors _ Age-sensitive
Agmg Cognitive/physical dysfunction
Mean age 62y Self-care, health-economics
65% >60y Quality-of-life

DCCT/EDIC Cohort

original intensive treatment group.
{0l
m Diabetes Control and Complications Trial Epidemiology of Diabetes Interventions and Complications \\t’}:_/x

59° Edition of EASD Congress, Hamburg, Germany, 2-6 October 2023



L’IMPATTO DELL’OBESITA
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Cardiovascular health benefits resulting from weight
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Weight loss
0
1-5 6-12 13-17 18-25 Tackling obesity positively impacts different cardiovascular disease risk factors thereby improving overall cardiovascular health*#'!
Age G"’"P (Y’} CV, cardiovascular; HFpEF, heart failure with preserved ejection fraction; NAFLD, non-alcoholic fatty liver disease; NASH, non-alcoholic steatohepatitis; T2D, type 2 diabetes.

Manrique-Acevedo C, et al. N Engl J Med. 2024; 390:1207-1217



GLP-1 RA e GIP/GLP-1 RA PER IL TRATTAMENTO DELL’OBESITA
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MA E SOLO QUESTIONE DI PESO?

The NEW ENGLAN D
JOURNAL ofs MEDICINE

ESTABLISHED IN 1812 JULY 28, 2016 VOL. 375 NO. 4
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Liraglutide and Cardiovascular | Severa] possibilities could account for the Salutaryf

JMM&”mMMM MTAM effects of dulaglutide and other GLP-1 receptor agonists |
" )n cardiovascular outcomes. These include the reduction

in HbA,, LDL cholesterol, blood pressure, and weight.

Emerging evidence also suggests that these drugs might heso:

independently improve endothelial function, endothelial [utide 0.5 mg
utide 1 mg
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e foe el M2 22 A might have direct neuroprotective effects.” These drugs

Bl sl esrdioasenlannitaon might also attenuate progression of atherosclerosis,

(REWIND): a double-blind, randomised vascular inflammation, and vasoconstriction.”
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GLP-1 RA NEL DM1

ADJUNCT ONE (52 settimane) ADJUNCT TWO (26 settimane)

* Riduzione di HbA1c di 0.5% * Riduzione di HbA1c di 0.3%
* Riduzione della dose totale di insulina * Riduzione della dose totale di insulina
giornaliera di circa 5 Ul giornaliera di circa 10 Ul
* Riduzione del peso corporeo di circa 4 kg * Riduzione del peso corporeo di circa 5 kg

(A) ADJUNCT ONE (B) ADJUNCT TWO (G) ADJUNCT ONE (H) ADJUNCT TWO
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Estimated episode rate ratio versus placebo Estimated episode rate ratio versus placebo Estimated episode rate ratio versus placebo Estimated episode rate ratio versus placebo
Liraglutide 1.8 mg MMM Liraglutide 1.2 mg N Liraglutide 0.6 mg Liraglutide 1.8 mg WM Liraglutide 1.2 mg MMM Liraglutide 0.6 mg

Mathieu C, et al. Diabetes Care. 2016; 39(10):1702-1710. Ahrén B, et al. Diabetes Care. 2016; 39:1693-1701. Dejgaard TF, et al. Diabetes Obes Metab. 2021; 23:2752-2762



SGLT2-i NEL DM1

Study SGLT2 Inhibitor Duration  HbA1c® Time in range® DKA (%)
e i f,%lgg“ r:;'éb w  SGLTzinhibior Placebo Weight loss Reduction of
(kg) insulin dose (%)
Henry et al. [33] Canagliflozin 100 18 -0.29 - 43 0 .. .. o
Canaglifiozin 300 025 /6.0 N DEPICT-1 5mg:-3.0 5mg: -8.8%
10 mg: -3.7 10 mg: -13.2%
DEPICT-1[34, 40] Dapagliflozin 5 52 -033 +9.1 40 19
Dapagliflozin 10 -0.36 +10.7 34 DEPICT-2 5mg: -3.2 5mg:-10.8%
DEPICT-2 39, 41] Dapagliflozin 5 52 -0.20 +9.0 4.1 04 10 mg: -3.7 10mg:-11.1%
Dapagliflozin 10 -0.25 +10.7 37 - 200 54 200 5.2%
mg. -Z. mg. -o.
inTandem1 [35] Sotagliflozin 200 52 -0.25 +3.0 34 04 InTandem 400 g. 35 400 g. 9 70/0
Sotaglifiozin 400 ~031 +104 42 mg: -S. mg: -9./%
inTandem2 [36] Sotagliflozin 200 52 -021 +84 23 0 inTandem?2 200 mg: -2.0 200 mg: -8.2%
Sotagliflozin 400 -032 +134 34 400 mg: -2.6 400 mg: -9.5%
inTandem3 [37] Sotagliflozin 400 24 -0.46 - 30 06 inTandem3 400 mg: -3.0 400 mg: -9.7%
EASE-2 [38] Empagliflozin 10 52 -0.39 +122 43P 12
Empagliflozin 25 -045 +125 \3.3b / EASE-2 10 mg: -2.7 10 mg: -13.3%
EASE-3 [38] Empagl!floz!n 25 26 -0.28 +43 0.8 25 mg: -3.3 25 mg: 12.7%
Empagliflozin 10 -045 +10.7 -
Empaglifiozin 25 052 474 - EASE-3 2.5 mg: -1.8 2.5 mg: -6.4%
SGLT2, sodium-glucose co-transporter-2; HbATc, glycated haemoglobin; DKA, diabetic ketoacidosis. 2Relative to placebo. *Pooled data 10 mg: -3.0 10 mg: -9.5%
for both EASE-2 and EASE-3 studies. 25mg:-3.4 25 mg: -12.6%

Hropot T, et al. Hormon Res Paediatr. 2023; 96:620-630. Goldenberg RM, et al. Diabetes Obes Metab. 2019; 21:2192-2202




SGLT2-i NEL DM1
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Table 2—Risk factors for DKA associated with SGLT inhibitor therapy

Risk level for DKA Factor

Moderate/high ® Reduced basal insulin by more than 10-20%
e Insulin pump or infusion site failure
® Reduced or inconsistent carbohydrate intake
e Excessive alcohol use
e Use of illicit drugs
¢ Volume depletion/dehydration
¢ Acute illness of any sort (viral or bacterial)
* Vomiting
Low/moderate e Vigorous or prolonged exercise
e Reduced prandial insulin dose by more than 10-20%
e Travel with disruption in usual schedule/insulin regimen
e Insulin pump use
Minimal/low o Low BMI (<25 kg/m?)

e Inconsistent caloric intake
* Moderate alcohol use*
e Female sex

*|f ketone levels increase from baseline.

Goldenberg RM, et al. Diabetes Obes Metab. 2019; 21:2192-2202.. Danne T, et al. Diabetes Care. 2019; 42(6):1147-1154




Individuals with type 1 diabetes who are the most suitable candidates for an
SGLT inhibitor as adjunctive therapy

* Age 218 years

* Require HbA1C lowering and less glycaemic variability

* Adherent to monitoring and insulin administration

* No recent DKA or signs of decompensated diabetes

* No recurrent severe hypoglycaemia or hypoglycaemia unawareness

* Willing to avoid very low carbohydrates, ketogenic diets and excess alcohol consumption

* Females of childbearing potential should not be pregnant or planning pregnancy, and
must be willing to use an appropriate family planning method

* Able to understand and implement a protocol with blood ketone and glucose testing for
treating symptomatic ketosis
(see STOP DKA protocol)

* QOverweight or obese

SGLT2-i NEL DM1

This card holder takes diabetes medication that can cause diabetic ketoacidosis without high glucose levels

STO P DKA rrotocol

st ptomatic (e.g. lethargy, loss of appetite, nausea,
abdominal pain) = STOP sarTi
T B AND

est ketones* and glucose every 2-4 hours

(even if blood glucose is not elevated)

B anD

o ral ingestion of fluid and carbohydrates

(250-500 mL fluid every 2 hours and up to 30-60 g of carbohydrates

D A every 2-4 hours)
B AnD

P rotocol instructions for supplemental insulin and carbohydrates
(see STOP DKA table)

*Ketosis/DKA may occur without an elevated blood glucose

(B)

STOP DKA Considerations for Bolus Insulin and Carbohydrates Sources of 15 g Simple

(for moderate or higher ketones, consider increasing basal insulin by 20%-509% until ketones return to normal) Carbohydrates (Fluid)
KETONE level BLOOD GLUCOSE® (check every 2—ah)
(mmol/L) and

category
(check every 2—4h)

= 150 mL (2/3 cup) regular soft

4-0—8-0mmol/L 8-1—14-0 mmol/L >14 mmol/L <
(70—150 mg/dL) (151—250 mg/dL) (>250 me/dL) drink

 No extra insulin * No extra insulin + 5-10%TDD supplementalinsulinor ® 250 mL (1 cup) of sports drink

<1.0 * Give usual bolus to cover = Give usual bolus to cover usual correction bolus v -
Normal or Mild carbohydrates plus usual carbohydrates plus usual correction plus usual bolus to cover = 150 mL ( 2/3 CUp) of juice
correction carbohydrates
4 = 125 mL (1/2 cup) of regular
= 5% TDD supplementalinsulin = 10% TDD supplemental insulin or 1.5x * 10% TDD supplemental insulin or )
plus usual bolus to cover correction bolus 1.5x correction bolus gelatl n dessert
1-0-1-4
carbohydrates plus usual bolus to cover plus usual bolus to cover
Moderate *+ 30-45 g carbohydratesevery  carbohydrates carbohydrates every 2-4h = 125 mL (1/2 cup) of apple
2-4h = 30 g carbohydrates every 2-4 h
sauce
+=10%TDD supplemental insulin » 20% TDD supplemental insulin or 2x  » 20% TDD supplemental insulin or 2x
plus usual bolus to cover correction bolus correction bolus = 75 mL (1 stick) of popsicle
1'5.'2'9 carbohydrates plus usual bolus to cover plus usual bolus to cover
High = 30-45 g carbohydi y carbohyd carbohydrates every 2-4 h
2-4h = 30-45 g carbohydratesevery 2-4 h Sources of Sugar-free

» 10% TDD supplemental insulin » 20% TDD supplemental insulin or 2x * 20% TDD supplemental insulin or 2x[ll 1] [+ &3
plus usual bolus to cover correction bolus correction bolus

ot carbohydrates plus usual bolus to cover plus usual bolus to cover = \Water
Extreme *» 45-60 g carbohydratesevery  carbohydrates carbohydrates every 2-4 h . . .
2-4h * 30-45 g carbohydratesevery 2-4 h = Low or zero calorie drink mix
DKA is likely if ketones remain 23 mmol/L despite supplemental insulin = Djet soft drink
& If symptoms are ongoing and/or you are unable to ingest fluids, go directly to the emergency department T
= Tea

*Glucose values in mg/dL are not exact conversions from those in mmol/Lto allow for round numbers. TDD=total daily insulin dose; usual bolus=usual
bolus using inst o wi If supplemental insulin is calculated by both TDD and correction bolus methods, administer the
amount that provides the higher dose of insulin.

= Clear soup or broth

Goldenberg RM, et al. Diabetes Obes Metab. 2019; 21:2192-2202
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Packer M, et al. N Engl J Med. 2020; 383: 1413-1424. Anker SD, et al. N Engl J Med. 2021; 385: 1451-1461. McMurray JJV, et al. N Engl J Med. 2019; 381(21): 1995-2008. Solomon SD, et al. N Engl J Med. 2022; 387: 1089-1098.
McDonagh TA, et al. Eur J Heart. 2021; 42(36):3599-3726. The EMPA-KIDNEY Collaborative Group. N Engl J Med. 2023; 388:117-27. Heersprink HJL, et a. N Engl J Med. 2020; 383: 1436-1446. KDIGO Diabetes Work Group. Kidney Int.

2020: 102(5S5):51-S127.



L’IMPATTO CLINICO DI HF E DKD NEL DM1

Estimated weighted U.S. prevalence

Study Cases(N) Age(SD) RR (95% CI) of type 1 diabetes + CKD
I Total adult U.S. population with type 1 diabetes
Rosengren 2015 1062 35(14) - 4.32 (3.84, 4.86) Kwith GER jq?nggginformati°">
McAllister 2018 133 45 (15) + 3.51(2.96,4.17)
Larsson_2018 2 57209 —-—- 2.68 (1.76,4.09) ‘
Chadalavada_2021 161 57(8.2) - 292(2.57,3.32)
-V Overall 1 squared = 86.0%, p = 0.000) <> 3.56 (3.30, 3.84)
D+L Overall <> 3.40 (2.71,4.26) B +CKD (21.5% [n=258,196])
3 1 2 ' 4 8 Variable n (N = 258,196)
Age at interview, T median (1QR), years 65 (63-76)
This study demonstrates that cardiac autoimmunity, as evidenced by the presence of >2 Mal, (% 152,061 69
cardiac autoantibodies, is associated with increased LV chamber dimensions, increased LV Racelethniiyn (%)
mass, and lower EF. This dilated (eccentric) LV remodeling phenotype is different from the o Hspene e 1sseze o
concentric remodeling previously reported in this cohort in association with glycated NonHispenc Bl N
hemoglobin and macroalbuminuria®® that is also observed in type 2 diabetes mellitus, but is e
consistent with the type of remodeling found in other conditions associated with cardiac ::thy§ ;::;:;
autoantibodies.° R — —
UACR T median (QR), mg/g 89 (8-875)

Haji M, et al. Diabetes Res Clin Pract. 2023; 202:110805. Sousa DR, et al. Circulation. 2020; 141:1107-9. Rossing P, et al. Diabetes Care. 2024; 47(8):1395-1399



COSA MANCA?

* Dati provenienti da RCTs, disegnati per gli specifici outcomes
cardiovascolari e renali.

Empagliflozin in Patients with Chronic
Kidney Disease

METHODS
We enrolled patients with chronic kidney disease who had an estimated glomery:

lar filtration rate €GER) of at Least 20 but less than 45 ml per minute per 1.73 m’
of body-surface atea, or who had an eGER of at least 45 but less than 90 ml per
minute per 173 m* with a urinary albumin-to-creatinine ratio (with albumin mez-
sured in milligrams and creatinine measured in grams) of at least 200, Datients

Diabetes type — no./total no. (%)
Type 1 34/1525 (2.2) 34/1515 (2.2)
Type 2 147071525 (96.4) 1466/1515 (96.8)
Other or unknown 21/1525 (1.4) 15/1515 (1.0)
Hazard Ratio for Progression of Kidney Disease
Subgroup Empagliflozin Placebo or Death from Cardiovascular Causes (95% Cl)

no. of patients with event/total no.

Diabetes mellitus

Present 2181525 306/1515 + 0.64 (0.54-0.77)
Absent 2141779 252/1790 —— 0.82 (0.68-0.99)
Ketoacidosis| 6(0.2) 0.09 1(<0.1) 0.02 —

The EMPA-KIDNEY Collaborative Group. N Engl J Med. 2023; 388:117-27



( 168,380 individuals using } 196,691 individuals

insulin monotherapyalone | with T1D

26,311 individuals with adjuvant
glucose-lowering therapy

N

3286 individuals 1692 individuals

used a GLP-1 RA used an SGLT2i
1464 individuals whoalso | | | .| 700individuals who also
used an SGLT2i used a GLP-1RA
1822 qualifying 992 qualifying
individuals individuals SGLT2i group

GLP-1 RA group

| DATI DI REAL-WORLD

Safety outcomes >
Clinical outcomes >

Long-term outcomes >
[Minimum period of drug]

I T

Day O 3 months 6 months 3 years 5 years

Characteristic SGLT2i (n=992) GLP-1 RA (n=1822)

Age at index event (years) 53.3+154 47.1+15.8

Sex (male/female) (%) 53/47 37163

Race (White/Black or African American/Asian/ 68/7/4/2/19 74/10/1/1/14
Native American/Unknown) (%)

Neuropathy (%) 3 3

Retinopathy (%) 4 4

Nephropathy (%) 4 3

Weight (kg) 91.2+21.9 99.3+24.4

BMI (ke/m?) 30.24+6.6 33.547.1

Systolic BP (mmHg) 130+20 129+18

Diastolic BP (mmHg) 75+11 T7+10

eGFR (ml/min per 1.73 m’) 79.9+28.6 87.7+29.6

Cholesterol (mmol/l) 44+1.1 4.6+1.1

HbA,, (mmol/mol) 65.0£20.9 62.8+19.8

HbA,, (%) 8.1£1.9 79+1.8

DKA history (%) 3 3

Heart failure (%) 10 3

Primary hypertension (%) 28 25

HD (%) 18 11

CKD (%) 5 3

Anson M, et al. Diabetologia. 2023; 66:1869-1881



| DATI DI REAL-WORLD

. . . p value RR (95% Cl) RR
Characteristic SGLT2i (n=933) GLP-1 RA (n=933)
Baseline  Postinitiation Change Baseline  Postinitiation Change All-cause mortality 0.1255 0.7(0.38, 1.10)  +— —
1
(HbAlc (mmol/mol) 65.0+209 62.8+17.6 -26 62.8+19.8 574+14.3 =54 ) :
HbA,, (%) 8.1+1.9 79+1.6 -0.2 79+1.8 74+1.3 -0.5 Hospitalisation 0.0001 0.6 (0.46, 0.76) -
Weight (kg) 91.2+219 88.8+214 -24 99.3+24.4 100.8+27.0  +1.5 :
1
BMI (kg/m?) 30.246.6  30.045.9 -02 33169 335471 +04 Heart failure 0.0092 04(0.23,083) Hill— |
QGFR (ml/min per 1.73m%) 79.9+28.6 83.4+28.3 +3.5 87.7+29.6  80.5+30.0 -1.2 , !
Cholesterol (mmol/l) 44+1.1 43+1.1 -0.1 4.6+1.0 42+1.6 -04 !
Myocardial infarction 0.9523 0.8 (0.46, 2.46) — :
*Original HbA, data presented in DCCT %, with conversion for mean HbA,, in mmol/mol :
1
Data expressed as mean & SD CKD 0.0118 05(0.28,0.86) HIl— !
I
3.00 Stroke/TIA 0.9924 1.0 (0.42, 2.30) :
1
2.50 :
= 1
= 2 00 Neuropathy 0.0906 0.6 (0.31,1.10) = ﬁlﬂ
é 1
o 1.50 !
5 — Retinopathy 0.9797 1.0 (0.56, 1.80) —_
g 1.00 :
< 1
0.50 Nephropathy 0.5256 1.3 (0.57, 3.00) : N
0.00 1 1 1 T T 1
Year 1 Year 3 Year 5 00 1 0 20 30
Time (years)
— SGLTZ2i risk = GLP-1 RA risk

Anson M, et al. Diabetologia. 2023; 66:1869-1881



| DATI DI REAL-WORLD

m T1D population prescriptions by drug class [ﬂ T1D population prescriptions by product
10- 10- Epic Cosmos
3 ' 2
2 Drug class > Product
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e
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Li P, et al. JAMA 2024, October 23
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Figure 1. Pathophysiology of Cardiovascular Disease in Patients with Type 1
Diabetes.

The mechanisms involved in the development of cardiovascular disease in
persons with type 1 diabetes are shown.

TAKE HOME MESSAGES

Luso di GLP-1 RAs e SGLT2-i € NON consentito nel DM1, ma e doveroso
ricordare che due SGLT2-i (Dapagliflozin e Sotagliflozin) sono stati approvati da
EMA come terapia aggiuntiva all’insulina nel DM1.

Le complicazione cardiovascolari e renali presentano una prevalenza
significativa nel DM1. Tuttavia mancano RCTs su specifici outcomes
cardiovascolari e renali con GLP-1 RAs e SGLT2-i nel DM1.

| dati di RWE sembrano evidenziare il beneficio extra-glicemico di queste classi
anche nel DM1, MA le RWE non possono sostituirsi agli RCTs, soprattutto
considerando che lutilizzo di queste classi di farmaci potrebbe esporre le
persone con DM1 alrischio di eventi avversi anche severi.

Tuttavia, valutato il rapporto rischio-beneficio, il clinico puo proporne Uutilizzo
in regime off-label avendo previamente concordato e condiviso la scelta. Si
rendono pertanto necessarie la somministrazione e la compilazione del
consenso informato.

L’avvento di nuove tecnologie potrebbe rendere piu sicuro Uutilizzo di queste
farmaci nel DM1 (es.: sensore per il monitoraggio dei chetoni, farmaci che
antagonizzano Ueffetto del glucagone nella produzione di corpi chetonici,...).

Non bisogna dimenticarci di quello che gia possiamo fare per ridurre il
rischio CV nella persona con DM1.

Manrique-Acevedo C, et al. N Engl J Med. 2024; 390:1207-1217



DM1 - Indicatori di esito intermedio

Soggetti con esito intermedio favorevole (%)

100
90
80
70
60

%

50 42,7
40 35,9

39,6

30
20

10 3,5
[

HbAlc £7.0% C-LDL <70 mg/dl oppure non PA <130/80 mmHg HbAlc£7.0+C-LDL< 70 + PA
HDL-C <100 mg/dl <130/80

Associazione Medici Diabetologi (AMD), Annali 2023



GRAZIE PER LCATTENZIONE



Gold standard
(25° percentile)

Indicatore Denominatore %

Soggetti non trattati con ipolipemizzanti nono- | Soggetti con colesterolo LDL 2100 mg/dl 62,2 53,6
stante valori di colesterolo LDL 2100 mg/dl (%) | (n=12.727)

Soggetti con colesterolo LDL 2100 mg/dl nono- | Soggetti trattati con ipolipemizzanti 29,2 25,5
stante il trattamento con ipolipemizzanti (%) (n=16.505)

Soggetti non trattati con antiipertensivi nono- | Soggetti con valori pressori 2140/90 mmHg | 53,0 45,7
stante valori pressori >140/90 mmHg (%) (n=11.400)
Soggetti con valori pressori 2130/80 mmHg no- | Soggetti trattati con antiipertensivi 24,9 17,7

nostante il trattamento con antiipertensivi (%) | (n=11.233)

Soggetti non trattati con ACE-inibitori/Sartani Soggetti con micro/macroalbuminuria 58,4 45,5
nonostante la presenza di micro/macroalbumi- | (n=5.731)

nuria (%)

Soggetti con evento cardiovascolare pregresso | Soggetti con evento cardiovascolare pre- 82,7 92,3

in terapia antiaggregante piastrinica (%) gresso (n=2.144)
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