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Livingstone SJ et al. JAMA. 2015;313:37-44

- 11 years - 13 years

Type 1 diabetes: the reduced life expectancy
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N Engl J Med 2014;371:1972-82.

CONCLUSIONS
In our registry-based observational study, patients with type 1 
diabetes and HbA1c ≤6.9% had a risk of death from any cause or 
from cardiovascular causes that was twice as high as the risk for 
matched controls.

Type 1 diabetes: the reduced life expectancy
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Miller KE et al. Diabetes Care 2015;38:971-978

Mean HbA1c by age
Individuals with type 1 diabetes participating in the T1D 
Exchange clinic registry. Data from 16,061 participants 

updated between 1 September 2013 and 1 December 2014 

Type 1 diabetes: the unacceptable glucose control
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• Insulin treatment in type 1 diabetes has shortcomings 
and most patients are not at target; 

• Therefore, the search for possible advantages (e.g. 
reduced hyperglycemia, hypoglycemia and glucose 
variability, body weight, blood pressure, etc.) by adding 
a non-insulin compound is fully justified;

• Among old and novel agents, almost all compounds 
used in type 2 diabetes may have some appeal;

• Recent experiences with metformin (REMOVAL) and 
the GLP-1 receptor agonist Liraglutide (ADJUNCT ONE) 
have not been convincing;

• SGLT-2 inhibitors look very attractive.

Rationale for non insulin compounds in T1D
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SGLT-2 (and SGLT-1) Inhibition: Potential 
Clinical Benefit in Type 1 Diabetes

• Glucose lowering
– Decrease in glucose variability
– Reduced glucotoxicity
– Reduced insulin need

• Insulin-independent mechanisms
– Ability to combine with insulin
– Ability to work at all stages of disease

• Osmotic diuresis
– Weight loss
– Decrease in blood pressure

• Loss of excess calories in the urine
– Sustained weight loss when required
– Mitigation of weight gain from insulin therapy
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Preliminary experiences:
• Dapagliflozin
• Canagliflozin
• Empagliflozin
• Sotagliflozin

SGLT-2 and SGLT-2/1 Inhibition in Type 1 
Diabetes
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SGLT-inhibitors and T1D: the latest
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SGLT-2 inhibitors in T1D: RCTs

Diapositiva preparata da EMANUELE BOSI e ceduta alla Società Italiana di Diabetologia. 

Per ricevere la versione originale si prega di scrivere a siditalia@siditalia.it



Mean changes from baseline at day 
7 in 24-h urinary glucose excretion 
(A);
average daily glucose derived from 
7-point glucose monitoring (B); 
FPG (C); 
DAG from 24-h CGM (D); 
SD of glucose values from 24-h 
CGM (E); 
and mean amplitude of glycemic
excursion from 24-h CGM (F). ○, 
placebo plus insulin; ♦, 
dapagliflozin 1 mg plus insulin; ▲, 
dapagliflozin 2.5 mg plus insulin; 
▼, dapagliflozin 5 mg plus insulin; 
and ■, dapagliflozin 10 mg plus 
insulin. 

Henry RR et al. Diabetes  Care 2015;38:412-419

Dapagliflozin in T1D
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SGLT-2 inhibitors in T1D: RCTs
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Proportion of 
patients with HbA1c 
reduction ≥0.4% (≥4.4 
mmol/mol) from 
baseline and no 
weight gain (A), 
change from baseline 
in HbA1c (B), 
percentage change 
from baseline in body 
weight (C), change 
from baseline in FPG 
(D), and change from 
baseline in insulin 
dose at week 18 (E). 

Henry RR  et al. Diabetes Care 2015;38:2258-2265

Canagliflozin in T1D
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SGLT-2 inhibitors in T1D: RCTs

Pieber TR et al. Diabetes Obes Metab 17: 928-935, 2015
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A) Change from baseline in glycated
haemoglobin (HbA1c) on day 28. 

B) Change from baseline in fasting
plasma glucose (FPG) on day 7. 

C) Change from baseline in FPG on 
day 28

D) Change from baseline in mean
daily glucose (MDG) at day 7 

E) Change from baseline in MDG on 
day 28 

F) Change from baseline in weekly
mean total recorded insulin dose 
within the fourth week of 
treatment

Data are adjusted mean (standard 
error) values. CI, confidence interval.

Empagliflozin in T1D

Pieber TR et al. Diabetes Obes Metab 17: 928-935, 2015

Diapositiva preparata da EMANUELE BOSI e ceduta alla Società Italiana di Diabetologia. 

Per ricevere la versione originale si prega di scrivere a siditalia@siditalia.it



Sotagliflozin in T1D

Sands AT et al. Diabetes Care 2015; 38; 1181
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Summary on SGLT-2 and SGLT-2/1 in T1D on 
preliminary (phase II) studies

Preliminary experience with SGLT-2 and dual 
SGLT-1/2 inhibitors in T1D indicates 
beneficial trends on several measures: 
- HbA1c
- glucose variability
- body weight
- insulin dose
Neutral effect on hypoglycemia;
Increased risk of DKA.
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The large trials:

• Dapagliflozin: DEPICT-1, DEPICT-2

• Sotagliflozin: inTandem1, inTandem2, 
inTandem3

SGLT-2 and SGLT-2/1 Inhibition in Type 1 
Diabetes
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Dandona P et al. Lancet Diabetes Endocrinol 2017;5:864-876
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Dapagliflozin in T1D: DEPICT-1
Baseline patient characteritics

Dandona P et al. Lancet Diabetes Endocrinol 2017;5:864-876
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Dapagliflozin in T1D: DEPICT-1
HbA1c at 24 weeks

Dandona P et al. Lancet Diabetes Endocrinol 2017;5:864-876
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Dapagliflozin in T1D: DEPICT-1
Insulin dose at 24 weeks

Dandona P et al. Lancet Diabetes Endocrinol 2017;5:864-876
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Dapagliflozin in T1D: DEPICT-1
Body weight at 24 weeks

Dandona P et al. Lancet Diabetes Endocrinol 2017;5:864-876
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Dandona P et al. Lancet Diabetes Endocrinol 2017;5:864-876

Dapagliflozin in T1D: DEPICT-1
CGM at 24 weeks
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Dapagliflozin in T1D: DEPICT-1
Adverse events at 24 weeks
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Dapagliflozin in T1D: DEPICT-1
DKA at 24 weeks
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Sotagliflozin in T1D: 
the inTandem phase 3 Clinical Trial program
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Garg S et al. N Engl J Med 2017;377:2337-48
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Figure 1. Primary and Secondary End 
Points.
Panel A shows the percentage of 
patients who achieved the primary end 
point of a glycated hemoglobin level 
lower than 7.0% at week 24, with no 
episodes of severe hypoglycemia or 
diabetic ketoacidosis after 
randomization. Panel B shows the least-
squares mean change in the glycated
hemoglobin level from baseline to week 
24. 

Sotagliflozin in T1D: inTandem3
Efficacy at 24 weeks

Garg S et al. N Engl J Med 2017;377:2337-48
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Garg S, Strumph P. N Engl J Med 2018;378:966-968

Sotagliflozin vs Dapagliflozin in T1D: 
incidence of DKA in inTandem3 and DEPICT-1
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Sotagliflozin in T1D: 
the inTandem phase 3 Clinical Trial program
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Sotagliflozin in T1D: inTandem1 and inTandem2
HbA1c
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Sotagliflozin in T1D: inTandem1 and inTandem2
Adverse events of special interest
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Sotagliflozin in T1D: inTandem1 and inTandem2
Hypoglycemia and DKA
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SGLT-2 and SGLT-2/1 inhibitors in T1D: 
Conclusions

Large trials with SGLT-2 and dual SGLT-1/2 inhibitors in T1D 
confirm, on a larger basis:
• beneficial effect on several measures: HbA1c, glucose 

variability, body weight, insulin dose;
• Neutral effect on hypoglycemia;
• Increased risk of DKA.
Needs associated with the use of SGLT-2 and dual SGLT-1/2 
inhibitors in T1D:
• High patient compliance
• Check ketones
• Never run out of insulin, especially basal
Future studies will clarify the real potential as add on therapy to 
insulin of these compounds in T1D 
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