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SGLT Inhibition in Type 1 – the Theory

• They work in an insulin independent manner to lower glucose

Bardia A et al Curr Op Anesthesiol 2019;32(1):80-85



SGLT2 Inhibition – Potential for Benefit

Wanner C et al Diabetologia 2018;61(10):2134-2139



SGLT Inhibitors in T1D - What Are the Data?

• EASE Trials (Empagliflozin)

• Canagliflozin

• Depict (Dapagliflozin)

• InTandem (Sotagliflozin)



Empagliflozin as Adjunctive to inSulin thErapy
EASE 2 (52 weeks) EASE 3 (26 weeks)

Placebo 10mg 25mg Placebo 2.5mg 10mg 25mg

N = 1,707 239 243 241 238 237 244 242

Pooled Data 2.5mg 10mg 25mg
p value vs 
placebo

HbA1c (%) -0.28 -0.54 -0.53 <0.0001

Weight (Kg) -1.8 -3.0 -3.4 <0.0001

TIR (%) +1.0 +2.9* +3.1* *<0.0001

TDD (%) -6.4 -13.3 -12.7 <0.0001

Systolic BP (mmHg) -2.1 -3.9 -3.7 <0.05

Rate of DKA (%) 0.8 4.3 3.3 Placebo 1.2

Severe 
Hypoglycaemia (%) 1.2 4.1 2.7 Placebo 3.0

Rosenstock J et al Diabetes Care 2018;41(12):2560-2569



Canagliflozin – 18 Weeks
Placebo 100mg 300mg

N = 351 117 117 117

HbA1c (%) +0.01 -0.29 -0.25

HbA1c reduction of >0.4% 14.5% 36.9% 41.4%

Weight (Kg) +0.3 -2.6 -4.2

TDD (%) vs Placebo - -8.9 -12.9

Rate of DKA (%) 0 4.3 6.0

Severe Hypoglycaemia (%) 1.7 2.6 6.8

Henry RR et al Diabetes Care 2015;38(12):2258-2265



Dapagliflozin Evaluation in Patients With Inadequately Controlled Type 1 Diabetes

DEPICT 1 (52 weeks) DEPICT 2 (52 weeks)

Placebo 5mg 10mg Placebo 5mg 10mg

N = 1439 257 254 255 216 231 226

HbA1c (%) 0.06 -0.27 -0.31 0.09 -0.11 -0.16

HbA1c reduction of 
>0.5% 25.3% 43% 45.7% 22.3% 35.3% 35.2%

Weight (Kg) 0.25 -2.31 -3.83 0.6 -3.2 -3.0

TIR (%) 2.2 2.6 2.2 2.6

TDD (%) -2 -8 -9.5 0 -10.5 -8.5

Rate of DKA (%) 1.9 4 3.4 0.4 4.1 3.7

Severe 
Hypoglycaemia (%) 1.1 0.6 0.7 0.7 1.8 0.4

Dandona P et al Diabetes Care 2018;41(12):2552-2559
Mathieu C et al DOM 2020;22(9):1516-1526



Type 1 Approval in 2019!

Forxiga approved in Europe for type-1 diabetes (astrazeneca.com)

https://www.astrazeneca.com/media-centre/press-releases/2019/forxiga-approved-in-europe-for-type-1-diabetes22032019.html


Type 1 Withdrawal in 2021!

https://www.nice.org.uk/guidance/ta597



Sotagliflozin
Placebo 200mg 400mg

N = 3479

HbA1c (%)* - -0.25 -0.41

Weight (%)* - -3.17 -3.76

TDD (%)* -7.1 -10.7

Systolic BP (mmHg)* - -3.01 -4.26

Rate of DKA (%) 0.2 2.9 3.8

Severe Hypoglycaemia 
(events per patient year)*

- 0.79 0.66

Musso G et al  BMJ 2019;365:l1328
Peters A et al Diabetes Care 2020;43(11):2713-2720

* = vs Placebo



Meta-analysis – HbA1c

Nan J et al Prim Care Diabet 2024;18(1):17-24

At 1 month

At 2-6 months

At 7-12 months



Nan J et al Prim Care Diabet 2024;18(1):17-24

At 1 month

At 2-6 months

At 7-12 months

Meta-analysis – Body Weight



Meta-analysis – Total Daily Dose

Nan J et al Prim Care Diabet 2024;18(1):17-24

At 2-6 months

At 7-12 months



Meta-analysis – TIR

Popovic DS et al Metabolism 2024;1513:155791



Meta-analysis – TBR

Popovic DS et al Metabolism 2024;1513:155791



Meta-analysis – TAR

Popovic DS et al Metabolism 2024;1513:155791



Meta-analysis – Mean Daily Glucose

Popovic DS et al Metabolism 2024;1513:155791



Meta-analysis – DKA (1)

Wang W et al DOM 2020;22(10):1767-1776



Meta-analysis – DKA (2)

Goldenberg RM et al DOM 2019;21(10):2192-2202



Meta-analysis – DKA (3)

Nan J et al Prim Care Diabet 2024;18(1):17-24

At 1 month

At 2-6 months

At 7-12 months



Caution! A Call for Standardisation

Dhatariya KK et al Diab Res Clin Pract 2019;155:107797



Meta-analysis – Discontinuation

Wang W et al DOM 2020;22(10):1767-1776



Nan J et al Prim Care Diabet 2024;18(1):17-24

At 2-6 months

At 7-12 months

Meta-analysis – Genital Infections

At 1 month



Nan J et al Prim Care Diabet 2024;18(1):17-24

At 2-6 months

At 7-12 months

Meta-analysis – Diarrhoea

At 1 month



Real World Data

• 992 people with type 1 having taken only an SGLT2i 
in addition to insulin – 933 after propensity matching

– 47% empagliflozin

– 27% dapagliflozin

– 25% canagliflozin

• 65% for at least 3 years

• 87% from the USA, 13% EU/UK

Anson M et al Diabetologia 2023;66(9):1869-1881



Real World Data Over 5 years

Anson M et al Diabetologia 2023;66(9):1869-1881



Real World Data

Anson M et al Diabetologia 2023;66(9):1869-1881



Real World Data

Anson M et al Diabetologia 2023;66(9):1869-1881



Current State

• As far as I am aware, SGLT inhibitors are not licensed 
anywhere in the world for type 1 diabetes

• If used cautiously, can they be of benefit to those 
with type 1 – or pancreatectomised (no glucagon)? 

Giaccari A Diabetes Care 2024;47(1):50-51



But….Do Not Use In Inpatients

Dhatariya K Diabetes Care 2022;45(12):2806-2807



SGLT Induced DKA Mitigation Strategies

Goldenberg RM et al DOM 2019;21(10):2192-2202
Garg S et al Diabetes Technology & Therapeutics 2018:20(9):571-575



GLP1 RA in Type 1 Diabetes

• Liraglutide 1.2mg daily 
effect on 

– HbA1c 

– Body weight

– Total daily insulin dose

Frandsen CS et al Diabetes Care 2015;38(12):2250-2257



1.8mg Dose

-0.5 vs -0.3 P=0.1833 Difference -6.8Kg P=0.0145

Dejgaard TF et al Lancet Diab Endocrinol 2016;4(3):221-232

Other difference: TDD -5.8 units/day (p=0.023)
No significant differences in BP, TIR, or TBR 



Exenatide 10µg Three Times Daily

Johansen NJ et al Lancet Diab Endocrinol 2020;8(4):313-324

-3.2 vs -2.2 p=0.36 Difference -4.4Kg p<0.001



Semaglutide 0.5mg weekly

Grassi BA DRCP 2024; https://doi.org/10.1016/j.diabres.2024.111593



Meta-analysis – HbA1c

Park J et al JCEM 2024;109(1):279-292



Meta-analysis – HbA1c

Tan X et al Frontiers in Pharmacology 2023;14:975880



Meta-analysis – Total Daily Dose

Park J et al JCEM 2024;109(1):279-292



Meta-analysis – Total Daily Dose

Tan X et al Frontiers in Pharmacology 2023;14:975880



Meta-analysis – Weight

Park J et al JCEM 2024;109(1):279-292



Meta-analysis – Weight

Tan X et al Frontiers in Pharmacology 2023;14:975880



Real World Data

• 1822 people with type 1 having taken only an SGLT2i 
in addition to insulin – 933 after propensity matching
– 37% liraglutide

– 25% semaglutide

– 24% dulaglutide

– 13% exenatide

• 72% for at least 3 years

• 97% from the USA, 3% EU/UK

Anson M et al Diabetologia 2023;66(9):1869-1881



Real World Data Over 5 years

Anson M et al Diabetologia 2023;66(9):1869-1881



Real World Data - Weight

Anson M et al Diabetologia 2023;66(9):1869-1881



Differences in Type 1 SGLT2i vs GLP1 

• Risk of incident heart failure 0.44 (95%CI 0.23, 0.83), 
p=0.009

• Risk of acute hospital admission 0.59 (95%CI 0.46, 
0.76), p=<0.0001 

• Risk of new onset CKD 0.49 (95%CI, 0.28, 0.86), 
p=0.012

Anson M et al Diabetologia 2023;66(9):1869-1881



Summary of GLP1 in Type 1

Nauck M et al Lancet Diab Endocrinol 2020;8(4):262-264



www.norfolkdiabetes.com

ketan.dhatariya@nnuh.nhs.uk 
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