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Terapia all’esordio: uno nessuno centomila...



Trattamento 
multifattoriale: dallo 

Steno 2 ai giorni nostri 

Singoli, doppio 
o triplo agonista? 

SGLT2-i: una protezione
per tutti? 

Terapia insulinica: 
oggi e domani 

Linee guida... ai giorni nostri
 







Lo scopo negli anni ‘80





nessuno



MACE RRR vs HbA1c 
reduction in 

type 2 Diabetes 
Mellitus

Figure 1 Correlation between relative risk reduction (RRR) for MACE and
reduction in HbA1c in individual cardiovascular outcome trials in type 2
diabetes. IT trials: trials on the effects of intensification of therapy.
CVOT: cardiovascular outcome trials on individual drugs. PROACTIVE:
principal secondary endpoint for MACE.

E. Mannucci*, M. Monami

Nutr Metab Cardiovasc Dis. 2017 Apr;27(4):375-377



N Engl J Med 2018;379:633-44.

Figure 1 (facing page). Adjusted Hazard Ratios for Outcomes, According to Age Category and Number of Risk-Factor Variables outside Target Ranges, among Patients with Type 2 Diabetes, as ompared
with Matched Controls. Hazard ratios show the excess risk of each outcome among patients with type 2 diabetes, as compared with matched controls from the general population, according to age
categories and to the number of riskfactor variables (scale, none to five) that were outside target ranges currently recommended in guidelines. The analysis included patients ith type 2 diabetes and
controls matched for age, sex, and county in Sweden. We constructed a Cox hazards model for each ge category, and these models were adjusted for the covariable category”; this covariable denotes
the number of risk-factor variables that were within target ranges. These Cox model analyses were performed on five imputed data sets for each age ategory, and hazard ratios were pooled from all
the data sets with the use of Rubin’s rule.

5 risk factors: elevated HbA1c, elevated LDL, 
albuminuria, smoking, and elevated blood pressure
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Diabetes Care, January 2025 Volume 48, Supplement 1



Zhang et al. BMC Medicine (2022) 20:63

Fig. 3 Lifetime risk of individual and composite 
major adverse renal and cardiovascular events. 
Abbreviations: cardiovascular and renal 
diseases, CVRD; heart failure, HF; chronic 
kidney disease, CKD; myocardial infarction, MI; 
peripheral artery disease, PAD
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Fig. 2 Strategies for identifying diabetes subtypes. (a) Hierarchical (‘hard’)
clustering istributes people into discrete subtypes. These clusters are defined
using a series of raits, which may include phenotypic and/or genotypic criteria.
(b) In a ‘soft’ clustering pproach, discrete subtypes are also defined using a
series of traits; however, people ay have features belonging to more than one
cluster. Clusters that represent a distinct athobiological mechanism may be
referred to as endotypes. (c) Alternatively, clinical raits may be integrated into
a regression model, yielding a continuous measurement of arious outcomes
(e.g. response to a certain drug or risk of developing a certain omplication).
Clinical decisions (e.g. to start a certain medication) are implemented for
eople who fall above a specified threshold

Strategies for identifying diabetes subtypes 

Diabetologia (2022) 65:1758–1769



Subclassification of individuals with 
adult-onset diabetes

Journal of Endocrinology (2021) 252, R59–R70

SAID (Severe AutoImmune Diabetes)
early-onset disease, relatively low BMI, poor metabolic
control, insulin deficiency, and presence of GADA

SIDD (Severe Insulin-Deficient Diabetes)
GADA negative, low age at onset, relatively low BMI, low
insulin secretion (low HOMA2-B index), and poor metabolic
control.

MOD (Mild Obesity-related Diabetes)
obesity but not by insulin resistance

SIRD (Severe Insulin Resistant Diabetes)
insulin resistance (high HOMA2-IR index), high BMI.

MARD (Mild Age-Related Diabetes)
older than patients in other clusters, only modest metabolic
derangements



Lancet Diabetes Endocrinol 2018; 6: 361–69

Time to chronic kidney disease 
(at least stage 3B) Time to macroalbuminuria 

Time to end-stage renal 
disease Time to diabetic retinopathy Time to coronary events

Cluster 2 (severe insulin-deficient
Diabetes - SIDD): GADA negative, low
age at onset, relatively low BMI, low
insulin secretion (low HOMA2-B index),
and poor metabolic control.

Cluster 3 (severe insulin resistant diabetes - SIRD):
insulin resistance (high HOMA2-IR index), high BMI.
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Diabetes complication in each of the five 
subgroups from the population

retrospective cohort study
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the differences were no 
longer significant after 

adjusting



Diabetologia. 2021 July ; 64(7): 1583–1594

data from ACCORD, Look AHEAD and BARI 2D trials



Phenogroup 1: the greatest burden of
comorbidities, cardiometabolic risk factors and
insulin use

Phenogroup 2: the lowest burden of microvascular
complications

Phenogroup 3: more favourable risk factor profile

Multivariable-adjusted associations of randomised treatment 
groups with risk of primary outcome events

stratified by FMM-based phenogroups

The primary outcome was a composite of fatal MI, non-fatal MI or unstable
angina in the ACCORD trial cohort.

In the Look AHEAD trial cohort, the primary outcome included fatal or non-
fatal MI plus hospitalisation for angina.

In BARI 2D, the primary outcome was a composite of fatal MI or non-fatal MI

Diabetologia. 2021 July ; 64(7): 1583–1594

data from ACCORD, Look AHEAD and BARI 2D trials



data from ADOPT and RECORD study

Change in HbA1c by drug for clusters in ADOPT

Lancet Diabetes Endocrinol 2019; 7: 442–51

a prediction model approach
combining phenotypic measures
to predict specific outcomes for
individual patients is likely to
have greater clinical utility than
is subgroup assignment



data from TECOS study



data from TECOS study

cumulative incidence of CV death, nonfatal MI,
nonfatal stroke, or hospitalization for unstable angina
end point by cluster

Cluster IV: highest mean age, Caucasian males,
highest median UACR, lowest eGFR, the second
highest proportion of patients with prior coronary
artery disease, almost every patient had a prior HF

Cluster II: lowest mean age, Asian patients, lowest mean
BMI and blood pressure, shortest mean duration of
diabetes, lowest UACR, the second lowest mean LDL
cholesterol and triglycerides

clustered for

Diabetes Care 2022;45:204–212



clustered for

Interaction Between Study Treatment and Cluster
on Clinical Outcomes

Diabetes Care 2022;45:204–212

data from TECOS study



Cardiovascular phenotypes according to major cardiovascular risk factors

Risk of the co-primary endpoints according to patient phenotype

Diabetes Obes Metab. 2024;26:5025–5035.



Effect of canagliflozin versus 
placebo on CV outcomes according 
to patient phenotype

Diabetes Obes Metab. 2024;26:5025–5035.



Group 1: Generally younger, more likely to be Asian, current
smokers, had shorter T2D duration, less hypertension, higher
eGFR, and higher frequency of history of MI at baseline

Group 2: More women and Hispanic participants with a lower
frequency of CAD, and a higher likelihood of cerebrovascular
and PAD at baseline

Group 3: Older participants with more advanced CAD, high
prevalence of CABG, lower eGFR, lower hematocrit, and higher
uric acid

Time to CV Death* or HHF by Treatment Arm Across 
Phenotype Groups

Patients randomized to empagliflozin

Patients randomized to placebo

J Am Coll Cardiol HF. 2021;9(8):568–77.



Group 1: Generally younger, more likely to be Asian, current
smokers, had shorter T2D duration, less hypertension, higher
eGFR, and higher frequency of history of MI at baseline

Group 2: More women and Hispanic participants with a lower
frequency of CAD, and a higher likelihood of cerebrovascular
and PAD at baseline

Group 3: Older participants with more advanced CAD, high
prevalence of CABG, lower eGFR, lower hematocrit, and higher
uric acid

J Am Coll Cardiol HF. 2021;9(8):568–77.

Treatment Effect of Empagliflozin Versus Placebo Across 
Phenotype Groups: Training Set



Diabetes Obes Metab. 2025;1–10

Time to treatment failure 
according to diabetes phenotypes

Change from baseline in HbA1c according to 
diabetes phenotype

assignment to a specific phenotype lost significance as a
predictor of efficacy of time to treatment failure when
baseline HbA1c, diabetes duration and gender were added to
the model



Fig. 2 Strategies for identifying diabetes subtypes. (a) Hierarchical (‘hard’) clustering
istributes people into discrete subtypes. These clusters are defined using a series of
raits, which may include phenotypic and/or genotypic criteria. (b) In a ‘soft’ clustering
pproach, discrete subtypes are also defined using a series of traits; however, people ay
have features belonging to more than one cluster. Clusters that represent a distinct
athobiological mechanism may be referred to as endotypes. (c) Alternatively, clinical
raits may be integrated into a regression model, yielding a continuous measurement of
arious outcomes (e.g. response to a certain drug or risk of developing a certain
omplication). Clinical decisions (e.g. to start a certain medication) are implemented for
eople who fall above a specified threshold
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Lancet Diabetes Endocrinol 2024; 12: 119–31 insulinoresistenza

funzione beta cellulare

Deficit β-cellulare
BMI medio-basso

HbA1c elevata

Deficit β-cellulare
HbA1c elevata
BMI medio-alto

Insulino-resistenza
Epatosteatosi

Normale 
secrezione 
insulinica

Insulino-resistenza 
Iperinsulinismo
Epatosteatosi 

trigliceridi ↑
Infiammazione ↑



Lancet Diabetes Endocrinol 2024; 12: 119–31



Nature Medicine | VOL 28 | May 2022 | 982–988 |

Visualizing the heterogeneity in anti-diabetic drug failure using ADOPT trial data



Visualization of heterogeneity 
in HbA1c changes after 12-week 

lifestyle intervention 

diet

exercise



Current Problems in Cardiology 49 (2024) 102344



Circulation. 2023;148:1606–1635



Circulation. 2023;148:1636–1664. 
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i Nella crescente consapevolezza 

della complessa eterogeneità 
del «Diabete Mellito tipo 2» vi 
sono diversi modelli di «rotte» 
per la personalizzazione della 
descrizione e della  previsione 
di evoluzione di malattia 
finalizzati ad ottimizzare le 
strategie terapeutiche che ad 
oggi sono però di «limitata» 
applicabilità nella pratica clinica 
quotidiana….

… senza dimenticare che….
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Mulrow et al., 1 March 1997 • Annals of Internal Medicine • Volume 126 • Number 5 
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