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Predictors of incident foot ulcers
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Boyko EJ, et al. Diabetes Care. 29:1202-7, 2006

Results of the Seattle Diabetic Foot study

N=1,245 patients 

with DM.

Cohort study,

Follow-up 3.3 y



Glycemic control and complications in T2DM
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UKPDS Group. Lancet  352:837-53, 1998

Results of the the UKPDS trial



Long-term effects of glycemic control in T1DM

5

Titolo presentazione 

arial bold 8 pt

Luogo e data arial regular 8 pt

Nathan DM, et al. Diabetes Care. 37:9-16, 2014

30-y results of the EDIC follow-up of the DCTT trial



Glycemic control and risk of MI in T2DM
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Mannucci E et al. Nutr Metab Cardiovasc Dis 19: 604-12, 2009

Meta-analysis of RCTs on intensification of therapy



Conclusions (1)
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• There are strong clues, but no definitive evidence, that hyperglycemia increases

the risk of foot ulcers and lower limb amputations in patients with diabetes.

• Therefore, it is advisable to maintain as good metabolic control as possible, in 

order to prevent ulcers and amputations



Improvements in the management of type 1 diabetes
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• New insulin formulations



Long-acting analogues vs NPH insulin in T1DM
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Monami M, Marchionni N, Mannucci E. Diabetes Obes Metab  11:372–378, 2009

Meta-analysis of RCTs



Glargine U-300 vs Glargine U-100 in T1DM
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Home PD, et al. Diabetes Care. 38:2217–2225, 2015

Results of the EDITION-4 trial

N=549 patients with T1DM

28-wk trial on T2DM patients on 

basal-bolus therapy



Degludec vs Glargine U-100 in T1DM
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Lane W , et al. JAMA 318:33-44, 2017

Results of the SWITCH trial

Principal endpoint: 

Non-inferirority for symptomatic 

hypoglycemia in the maintenance 

phase (wk 16-32)

N=501 patients with T1DM

Cross-over trial (32 wk for each 

treatment, 16 wk for titration and 16 

for maintenance



Improvements in the management of type 1 diabetes
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• New insulin formulations

• New insulin pumps

• New glucose sensors

• Sensor-augmented pumps



CSII vs traditional injections in T1DM
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Pala L, et al. Sumbitted

Meta-analysis of RCTs RCTs with a duration of at least 12 wk,

Comparing with CSII with either MDI or 

conventional insulin therapy
HbA1c Severe hypo



CGM in T1DM: effect on HbA1c
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Meta-analysis of RCTs
RCTs with a duration of at least 12 wk

Szypowska A, et al. Eur J Endocrinol 166:567-74, 2012



Artificial pancreas in T1DM: effect on time in target
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Meta-analysis of RCTs

Weissman A, et al. Lancet Diabetes Endocrinol 5:501-512, 2017



Artificial pancreas in T1DM: effect on time in target
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Meta-analysis of RCTs

Weissman A, et al. Lancet Diabetes Endocrinol 5:501-512, 2017



CSII vs MDI in T2DM on basal-bolus insulin therapy: HbA1c
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Meta-analysis of RCTs

Dicembrini I, et al. Manuscript in preparation



CSII vs MDI in T2DM on basal-bolus insulin therapy: HbA1c
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Meta-analysis of RCTs

Dicembrini I, et al. Manuscript in preparation



Standard italiani per la cura del diabete mellito
Edizione 2018



Standard italiani per la cura del diabete mellito
Edizione 2018

Pazienti mmol/mol 42 48 53 58 64 69 75

Target generale

Trattamento con sulfaniluree/glinidi/insulina

Anziani o comorbilità con aspettativa di vita ridotta

Trattamento con sulfaniluree/glinidi/insulina

con fragilità/comorbilità/decadimento cognitivo

% 6.0 6.5 7.0 7.5 8.0 8.5 9.0

Target di emoglobina glicata



Liraglutide: effect on major cardiovascular events
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Marso SP et al. N Engl J Med 375: 311-22, 2016

9,340 T2DM patients with prior 

cardiovascular disease and/or high 

CV risk, Liraglutide vs placebo 1:1.

Follow-up: 4 y

Principal endpoint:

3-point MACE

(nonfatal MI, nonfatal stroke, and 

cardiovascular death)

Results of the LEADER trial



GLP1RA: effect on major cardiovascular events
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Metanalysis of available RCTs

10.0 100.00.10 1.00.10 1.0 10.0

Overall

Including CVOTs

Albiglutide

Dulaglutide

Exenatide b.i.d.

Exenatide OW

Liraglutide

Semaglutide

Lixisenatide

Excluding CVOTs

Liraglutide

Lixisenatide

0.10 1.0 10.0

Favours
GLP-1RA

Favours
comparators

Myocardial infarction

45       0.90   [0.81; 1.00]   0.059

4 1.34 [0.65; 2.78]    0.42

6 0.48 [0.19; 1.22]   0.12

10 0.77 [0.32; 1.86]    0.56

3 0.72 [0.12; 4.43]    0.72

14 0.86 [0.73; 1.01]   0.060

1 0.73 [0.50; 1.07]    0.10

6 1.01 [0.85; 1.21]    0.87

10 0.90 [0.45; 1.79]    0.76

5 0.38 [0.11; 1.24]    0.11

N trials   MH-OR, 95% CI      p

Favours
GLP-1RA

Favours
comparators

Stroke

42       0.89   [0.76; 1.04]    0.15

7 0.86 [0.31; 2.40]   0.78

9 0.96 [0.42; 2.23]   0.93

4 1.32 [0.31; 5.60]    0.70

4 1.14 [0.24; 5.57]    0.87

11 0.86 [0.70; 1.05]    0.15

1 0.61 [0.37; 0.99]    0.044

7 1.15 [0.82; 1.61]    0.42

10 0.78 [0.31; 1.91]    0.58

6 1.50 [0.38; 5.93]    0.56

N trials   MH-OR, 95% CI      p

Favours
GLP-1RA

Favours
comparators

Heart failure

45       0.90   [0.81; 1.00]   0.059

4 1.34 [0.65; 2.78]    0.42

6 0.48 [0.19; 1.22]   0.12

10 0.77 [0.32; 1.86]    0.56

3 0.72 [0.12; 4.43]    0.72

14 0.86 [0.73; 1.01]   0.060

1 0.73 [0.50; 1.07]    0.10

6 1.01 [0.85; 1.21]    0.87

10 0.90 [0.45; 1.79]    0.76

5 0.38 [0.11; 1.24]    0.11

N trials   MH-OR, 95% CI      p

Heterogeneity: I2 <0.001; 
Publication bias: Kendall’s tau= 0.13 (p=0.20)

Heterogeneity: I2 <0.001; 
Publication bias: Kendall’s tau=-0.09 (p=0.40) 

Heterogeneity: I2 <0.001; 
Publication bias: Kendall’s tau=-0.04 (p=0.77) 

Monami M, Zannoni S, Pala L, Silverii A, Andreozzi F, Sesti G, Mannucci E. Int J Cardiol 240:414-21, 2017



Empagliflozin: effect on major cardiovascular events
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Zinman B et al. N Engl J Med 373: 2117-28, 2015

9,340 T2DM patients with prior 

CVD, Empagliflozin vs placebo 

Follow-up: 3 y

Principal endpoint:

3-point MACE

(nonfatal MI, nonfatal stroke, and 

cardiovascular death)

Results of the EMPAREG-OUTCOME trial



Canagliflozin: effect on major cardiovascular events
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Neal et al. N Engl J Med 377: 644-57, 2017

10,142 T2DM patients with prior 

CVD or multiple risk factors, 

Canagliflozin vs placebo 

Follow-up: 3.6 y

Principal endpoint:

3-point MACE

(nonfatal MI, nonfatal stroke, and 

cardiovascular death)

Results of the CANVAS and CANVAS-R trial



Dapagliflozin: effect on renal outcomes*
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Wiviott BM et al. N Engl J Med 2018

17,160 T2DM patients with prior

CVD (40.6%) or high CV risk, 

dapagliflozin vs placebo 1:1.

Follow-up: 4.2 y

Principal endpoints:

- 3-point MACE

(nonfatal MI, nonfatal stroke, and 

cardiovascular death)

- Composite of HHF and CV death

Results of the DECLARE trial

* Composite of decrease>40% of GFR,

end-stage renal disease, renal death



Canagliflozin: effect on renal outcomes
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Perkovic V et al. Lancet Diabetes Endocrinol 6:691-704, 2018

10,142 T2DM patients with prior 

CVD or multiple risk factors, 

Canagliflozin vs placebo 

Follow-up: 3.6 y

Principal endpoint:

3-point MACE

(nonfatal MI, nonfatal stroke, and 

cardiovascular death)

Results of the CANVAS and CANVAS-R trial



Empagliflozin: effect on renal function
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Wanner C et al. N Engl J Med 375:323-34., 2016

9,340 T2DM patients with prior 

CVD, Empagliflozin vs placebo 

Follow-up: 3 y

Principal endpoint:

3-point MACE

(nonfatal MI, nonfatal stroke, and 

cardiovascular death)

Results of the EMPAREG-OUTCOME trial



Canagliflozin: adverse events
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10,142 T2DM patients with prior 

CVD or multiple risk factors, 

Canagliflozin vs placebo 

Follow-up: 3.6 y

Principal endpoint:

3-point MACE

(nonfatal MI, nonfatal stroke, and 

cardiovascular death)

Results of the CANVAS and CANVAS-R trial

Neal et al. N Engl J Med 377: 644-57, 2017



Empagliflozin: effect on amputations
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Insucchi SE et al. Diabetes Care  41:e4-e5, 2018

9,340 T2DM patients with prior 

CVD, Empagliflozin vs placebo 

Follow-up: 3 y

Principal endpoint:

3-point MACE

(nonfatal MI, nonfatal stroke, and 

cardiovascular death)

Results of the EMPAREG-OUTCOME trial



Dapagliflozin: effect on renal outcomes*
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Wiviott BM et al. N Engl J Med 2018

Results of the DECLARE trial



SGLT2 inhibitors: 

effect on amputations
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Meta-analysis of RCTs

Dicembrini I, et al. Submitted
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• New techologies and new treatments allow a strecter glycemic control with lower

hypoglycemic risk

• Some treatments can have additional benefits on cardiovascular and renal

outcomes beyond glycemic control

• There are clues, but no definitive evidence, that new technologies and some 

new treatments can reduce the risk of ulcers and amputations.

• The safety of new treatments for lower limb outcomes needs to be carefully

assessed. 


