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Is It Time to Change the Type 2 

Diabetes Treatment Paradigm?



In the last  years…

➢ New physiopathological knowledge

➢ New therapeutic approaches

➢ New drugs

➢New CV outcome trials



TYPE 2 DIABETES ETIOLOGY IN 1987

• INSULIN RESISTENCE IN LIVER

• INSULIN RESISTENCE IN MUSCLE

• PROGRESSIVE BETA-CELL FAILURE



TYPE 2 DIABETES ETIOLOGY IN 2008
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TYPE 2 DIABETES :

• DECREASE IN AMOUNT OF GLP-1 SECRETED

• BETA-CELL RESISTANCE TO STIMOLATORY EFFECTS 

OF GLP-1 AND GIP ON INSULIN SECRETION



ALPHA CELL AND GLUCAGON

IN TYPE 2 DIABETES

• ALPHA CELL SECRETES TOO MUCH GLUCAGON

• ELEVATED FASTING GLUCAGON LEVELS

• POSTPRANDIAL GLUCAGON LEVELS NOT SUPPRESSED 

APPROPRIATELY AND PARADOXICALLY INCREASE

➢ IMPAIRMENT OF NORMAL POSTPRANDIAL SUPPRESSION 

OF HEPATIC GLUCOSE PRODUCTION

➢ EXCESS FASTING HEPATIC GLUCOSE PRODUCTION



SGLT2 expression is increased in patients with 

T2DM, resulting in increased glucose reabsorption 

and preservation of elevated blood glucose levels

Endocr Pract, 14 (2008), pp. 782-790



Nathan DM. Diabetes Care 2006;20(8):1963-1972

Glucocentric paradigm





6,5%         7,0%              8,5%

Diabetes Care. 2012 Jun; 

35(6): 1364–1379.

Glucocentric paradigm

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3357214/


From “Treat to target” to….”Treat to benefit”

today…

https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjx6cGGuNTYAhVIJewKHZ0ADw8QjRx6BAgAEAY&url=https://it.123rf.com/archivio-fotografico/punto_interrogativo.html&psig=AOvVaw27c_MLoYaqqhxl1vFbZSpK&ust=1515915659136014






Center for disease control and prevention 2011; - Seshasai et al.N Eng J Med 2011; 

At least 68% of people >65 years with 
diabetes die of heart disease

Unmet Needs in Diabetes Care





Tumbul FM et al.Diabetologia 2009;52:2268-2297

Meta-analysis of intensive glucose control in T2DM:major CV events
including heart failure

Meta-analysis of 27,049 partecipants and 2370 major vascular events from:
ADVANCE
UKPDS
ACCORD
VADT



Tumbul FM et al.Diabetologia 2009;52:2268-2297

Meta-analysis of intensive glucose control in T2DM : mortality

Meta-analysis of 27,049 partecipants and 2370 major vascular events from:
ADVANCE
UKPDS
ACCORD
VADT



• Reduction of plasma glucose concentration has 

little effect on CV disease risk

• Cardiovascular mortality is the principal cause

of death in individuals with type 2 diabetes 



Hyperglycemia

Dyslipidemia

Hypertension

Damage to blood vessels

Clotting abnormalities

Inflammation

T2DM

More than hyperglycaemia







Modified from: Inzucchi SE, et al. Diab Vasc Dis Res 2015;12:90–100.

Glycaemic  

variability↓

PPG↓ FPG↓

Hypoglycaemia↓

Blood pressure↓

Lipids

HDL↑ LDL↑

Triglycerides↓

Body weight ↓

Visceral adiposity↓

SGLT2i



- 38% -22%

-32% -15%



Systolic blood pressure, mmHg 135.8 (17.2) 134.9 (16.8) 135.6 (17.0) 

Diastolic blood pressure, mmHg 76.8 (10.1) 76.6 (9.8) 76.6 (9.7)

Heart rate, bpm* 70.7 (0.2) 71.0 (0.2) 70.5 (0.2)

LDL cholesterol, mg/dL 84.9 (35.3) 86.3 (36.7) 85.5 (35.2)

HDL cholesterol, mg/dL 44.0 (11.3) 44.7 (12.0) 44.5 (11.8)

eGFR, mL/min/1.73m2 (MDRD) 73.8 (21.1) 74.3 (21.8) 74.0 (21.4)

≥90 mL/min/1.73m2 488 (20.9%) 519 (22.1%) 531 (22.7%)

60 to <90 mL/min/1.73m2 1238 (53.1%) 1221 (52.1%) 1204 (51.4%)

<60 mL/min/1.73m2 607 (26.0%) 605 (25.8%) 607 (25.9%)

Placebo 

(n=2333)

Empagliflozin

10 mg 

(n=2345)

Empagliflozin 

25 mg 

(n=2342)

Body mass index, kg/m2 30.7 (5.2) 30.6 (5.2) 30.6 (5.3)

Weight, kg 86.6 (19.1) 85.9 (18.8) 86.5 (19.0)

Waist circumference, cm 105.0 (14.0) 104.7 (13.7) 104.8 (13.7)

Baseline characteristics: CV risk factors

27



real-world data

N 309.056 patients with T2D

87% did not have known CVD

Use of SGLT2i vs other glucose-lowering drugs was associated with lover rates of :

• HHF 39 %

• All cause death 51%

SGLT-2i compound use as a function of total exposure time :

• canaglifozin 53%

• dapaglifozin 42%

• empaglifozin 5%



accord



Is Hemoglobin A1C the right outcome for 

studies of diabetes?

Trials that use outcomes based solely

on glycemic parameters are no longer

acceptable for clinical decision-making



Se

ite 

Diabetes Care. 2017 Jan;40(Suppl 1):S64-S74

1. Metformin

Efficacy

Hypo Risk

Weight

Side Effect

Costs

???

A new decision making





Drug-specific and patient factors to consider when selecting

anthyperglycemic treatment in adults with type 2 diabetes

Standards of Medical 

Care in Diabetes - 2018. 



Antihyperglycemic Therapy in Adults with T2DM

Pharmacologic Approaches to Glycemic Treatment: 

Standards of Medical Care in Diabetes - 2018. Diabetes Care 2018; 41 (Suppl. 1): S73-S85

Standards of Medical 

Care in Diabetes - 2018. 



Antihyperglycemic Therapy in Adults with T2DM

Pharmacologic Approaches to Glycemic Treatment: 

Standards of Medical Care in Diabetes - 2018. Diabetes Care 2018; 41 (Suppl. 1): S73-S85

Standards of 

Medical Care in 

Diabetes - 2018. 
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Grazie per la vostra attenzione



Sulla base dei risultati di studi recenti, l'uso di farmaci che hanno

dimostrato di ridurre le complicanze cardiovascolari dovrebbe essere

prioritario nei pazienti con CVD accertata

Algoritmi attuali basati principalmente sui valori di HbA1c dovrebbero 

spostarsi verso un nuovo paradigma che valuta il rischio CV dei 

pazienti e l’uso di farmaci ipoglicemizzanti capaci di ridurre il rischio 

CVD.

conclusioni



Pharmacologic Approaches to Glycemic Treatment 

Newrecommendationsforantihyperglycemictherapyforadultswitht

ype2diabetes have been added to reflect recent cardiovascular

outcomes trial (CVOT) data, indicating that people with 

atherosclerotic cardiovascular disease (ASCVD) should

beginwithlifestylemanagementandmetformin and subsequently

incorporate an agent proven to reduce major adverse

cardiovascular events and/or 

cardiovascularmortalityafterconsideringdrug-specific and patient

factors. 





➢ Based on the results of recent trials, the use of medications now 

proven to reduce CV complications should be prioritized in patients 

with established CVD

➢ Current algorithms for the management of type 2 diabetes based

primarily on HbA1c values ought to shift towards a new paradigm

that incorporates patients’ CV risk and their likelihood of realizing

a CVD benefit into the glucose-lowering drug selection process.

conclucions



Algoritmo «treat to benefit»



«Patient’s phenotype, degree of 
renal function, presence of heart 

failure, allows for a further 
patient’s population breakdown 

for more appropriate 
pharmacologic treatment  

selection”

Avogaro et al Cardiovasc Diabetol (2016) 
15:111





Effect of metformin on glycemic control, insulin secretion, and insulin sensitivity in T2D. 

Muhammad Abdul-Ghani, and Ralph A. DeFronzo Dia Care 

2017;40:1121-1127
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