
Diabete Mellito di tipo 2. Vecchi e 
nuovi farmaci. Una via di mezzo è 
possibile? SGLT2 e GLP-1 a tutti?

Angelo Avogaro

Università di Padova



Conflitti di interesse di Angelo Avogaro

Dichiaro di aver ricevuto negli ultimi 2 anni compensi dalle 
seguenti aziende:

Pharma International Company, AstraZeneca, Boehringer
Ingelheim, Bristol Myers Squibb, Eli Lilly, Bruno Farmaceutici, 

Mundipharma, Neopharmed, Amgen, Servier, GlaxoSmithKline, 
Merck Sharp & Dohme, Novartis, Novo Nordisk, Sanofi, Takeda.



Vecchi o nuovi Farmaci
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Meta-analysis: Comparison of effect of more intensive glycaemic control on clinical 
outcomes

Total CHD

Non-fatal MI

CHD death

Heart failure

Stroke

CVD death

Non-CHD-related CV death

Non-CV mortality

All-cause mortality

Outcome

0.86 (0.78, 0.95)

0.88 (0.73, 1.06)

0.93 (0.81, 1.06)

1.07 (0.83, 1.38)

1.13 (0.89, 1.44)

1.03 (0.90, 1.18)

1.05 (0.89, 1.23)

OR (95% CI)
0.85 (0.75; 0.96)

1.12 (0.91; 1.38)

10.5 1 1.5 2

Intensive therapy better
Odds ratio

*Contributing studies include: PROactive, ADVANCE, VADT & ACCORD 
CI, confidence interval; CHD, chronic heart disease; CVD, cardiovascular death; MI, myocardial infarction; OR, odds ratio.
Ray KK. Lancet 2009;373:1765–1772, supplementary figure 4. 

Standard therapy better



Metformin

Pioglitazone

SUDPP-4i

Insulin

Foundational Anti-Hyperglycemic therapies



Drugs Trial Patients HR for MI HR for HF

Metformin UKPDS Newly diagnosed 0.61 (0.41-0.89)** NA

Pioglitazone PROACTIVE Evidence of 
extensive

macrovascular
disease

0·83 (0.65-1.06)^ 1.39 (1.19-1.63)

DPP-4 inhibitors Meta-analysis of 
trials

Primary and 
secondary
prevention

0.97 (0.88-1.08)* 0.99 (0.80-1.23)

Insulin Glargine ORIGIN 59% prior MI 1.02 (0.88-1.19)§ 0.90 (0.77-1.05)

Antidiabetic drugs and Heart Protection

§: ORIGIN Trial Investigators N Engl J Med. 2012
**: UK Prospective Diabetes Study (UKPDS) Group. Lancet. 1998
^ Dormandy JA, et al. Lancet. 2005
* Kanie T, et al. Cochrane Database Syst Rev. 2021



During the past 6 years, multiple CVOTs have demonstrated 
various CV and renal benefits for diabetic patients

EMPA-REG OUTCOME®1

(empagliflozin)

CANVAS/CANVAS-R2

(canagliflozin)

DECLARE-TIMI 583

(dapagliflozin)

2015

2017

2018

SGLT2 inhibitors

CV, cardiovascular; CVOTs, CV outcomes trials; GLP-1, glucagon-like peptide-1; SGLT2, sodium–glucose transporter 2; T2D, type 2 diabetes.                                                                                                        
See slide notes for full list of references

VERTIS CV4

(ertugliflozin)2020

LEADER®5

(liraglutide)

EXSCEL8

(exenatide)

2015

2017

GLP-1 receptor agonists

SUSTAINTM-67

(semaglutide)
2016

ELIXA6

(lixisenatide)

PIONEER-611

(semaglutide)

2018

2019 REWIND10

(dulaglutide)

HARMONY9

(albiglutide)



Retino Neuro Albuminuria CKD Death AMI Stroke HF PAD

Intensive 
vs conventional1  ?  = ?  = = 

SGLT2i 
vs placebo2,3 = ?    = =  ?

GLP-1RA 
vs placebo4 ? ?  =     

1 Hemmingsen et al. Cochrane Database Syst Rev. 2013 Nov 11;(11):CD008143
2 Zelniker et al. Lancet. 2019 Jan 5;393(10166):31-39
3 Neuen et al. Lancet Diabetes Endocrinol. 2019 Nov;7(11):845-854.
4 Kristensen et al. Lancet Diabetes Endocrinol. 2019 Oct;7(10):776-785

Effects of Intensive Glycemic control vs. specific drug effects on 
long-term complications risk



Una via di mezzo è possibile?
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Prevalence of microvascular complications in patients with diabetes
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long-term complications risk
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HbA1c Change and Diabetic Retinopathy During GLP-1 Receptor Agonist Cardiovascular Outcome Trials: A 
Meta-analysis and Meta-regression

Diabetes Care. 2020;44(1):290-296. doi:10.2337/dc20-1815



Detection of Sylent Myocardial Ischemia in Asymptomatic Diabetic Subjects: the DIAD 
Study. 

Normal 80%

Abnormal 20%

DIAD 1 DIAD 2

79% normal

21 % abnormal

90% normal

10 % abnormal

Wackers et al. Diabetes Care 2004/2007
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SGLT2i e GLP-1RA a tutti?



The Natural History of Insulin secretion

Gastaldelli and Kusi 2019





Modified after  Ahlqvist E et al. Lancet D&E 2018 

Cluster: Age at diagnosis, BMI, GAD Auto-Antibodies, HbA1c, HOMA2-B (C-Peptide), HOMA2-IR (C-Peptide)

SAID SIDD SIRD MARDMOD

SAID
Severe autoimmune diabetes

(GAD-Ab)

SIDD
Severe insulin-deficient diabetes

(low C-Peptide) 

Most closely resembles T1DM,
Relatively early manifestation, 
High HbA1c-Values, 
Impaired insulin secretion,
GAD-Antibodies +

10.1%

34.4%

18,3%

16.8%

20.4%

High HbA1c-Values, 
Impaired insulin secretion,
Moderate insulin resistance

10.1%

34.4%

18,3%

16.8%

20.4%

SIRD
Severe InsulinResistant Diabetes

High insulin resistance
High BMI

10.1
%

34.4%

18.3%

16.8%

20.4%

New Subtypes of Diabetes in Adults
(Scania Diabetes Registry, N=8980)



New Subtypes of Diabetes in Adults
Diabetes types in ANDIS and duration until insulin treatment

SAID SIDD SIRD MARDMOD

0.2

0
0

2
Diabetes duration (years)

Cu
lm

ul
at

iv
e 

in
ci

de
nc

e

SAID
Severe autoimmune diabetes

(GAD-Ab)

SIDD
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Modified after  Ahlqvist E et al. Lancet D&E 2018 

Cluster: Age at diagnosis, BMI, GAD Auto-Antibodies, HbA1c, HOMA2-B (C-Peptide), HOMA2-IR (C-Peptide)



SMD: Standardized mean Difference





Frequencies of any amputation, toe amputation, and diabetic foot-related adverse events associated with 
SGLT2 inhibitor and non-SGLT2 inhibitor drugs

Fadini & Avogaro Lancet D&E 2017 



Effect of Diuretics + SGLT2i combination therapy in 
patients with lower limb ischemia. 





Diabete Mellito di tipo 2: una malattia complessa da trattare

Vecchi e nuovi farmaci: meglio i nuovi perché più efficaci nella riduzione 
della glicemia e nella protezione CV

Una via di mezzo è possibile? Si, perché è necessario il treat-to-target oltre 
al treat-to-benefit

SGLT2 e GLP-1 a tutti? Si. Con rare eccezioni

Conclusioni
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