SGLT Inhibitors
as Adjunct Therapy
in Type 1 Diabetes
A new class of drugs that work
independently of insulin
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SGLT inhibitors block transport of
glucose into the bloodstream,
resulting in decreased blood glucose
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PPG = postprandial plasma glucose; GLP-1 = glucagon-like peptide 1; PYY = peptide YY

Early SGLT Inhibitors Are Approved Only for T2D
SGLT2 inhibition prevents the reabsorption
of glucose in the kidneys, resulting in excess
glucose being eliminated in the urine
This is known as urinary glucose excretion (UGE)
Earlier SGLT inhibitors, which are all SGLT2-selective,
are approved for T2D; none are indicated for T1D
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Several are under investigation for
use in T1D in combination with insulin;
none are currently approved for this indication

Sotagliflozin Is an SGLT1 and SGLT2 Inhibitor Under
Investigation for T1D
The majority of its effect is
SGLT2 inhibition in the kidney
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Added SGLT 1 inhibition in the GI tract (evidenced
by post-prandial decrease in glucagon and increase in
GLP-1 and PYY prevents or delays glucose absorption,
enhancing the drug’s efficacy

SGLT1 inhibition
In addition to its effect on glucose absorption, the SGLT1 inhibition
of sotagliflozin leads to:
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Increased levels of PYY
(due to more glucose
reaching the distal intestine)
PYY effect: decreases food intake
by inhibiting gut motility and
slowing gastric emptying
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PYY acts as an "ileal brake" to
cause a sense of satiety
Decreased glucagon
secretion leads to:
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(this all contributes to lower blood glucose)

Therefore, SGLT1 inhibition could contribute to reduced
post-prandial glucose excursion in patients
with diabetes
Sotagliflozin meets the criteria for adjunct
therapies in T1D:
Greater reduction in
More stable glucose profiles
prandial insulin dose
Less hypoglycemia
than seen with
SGLT2-selective
Less weight gain
inhibitors

All SGLT Inhibitors May Have an Increased
Risk of Diabetic Ketoacidosis (DKA)
This may occur despite normal blood glucose levels,
which can delay diagnosis and treatment
Comparison of Rates of DKA
in Phase 3 SGLT Inhibitor Trials
inTandem 1, 2, and 3

Pooled
Placebo*
(n=526)

Pooled
Sotagliflozin*
200 mg (n=524)

Placebo
(n=703)

Sotagliflozin 400 mg
(n=699)

1
(0.2)

15
(2.9)

4
(0.6)

21
(3.0)

Total of patients
with certain and
probable DKA, n (%)
Difference between
treatment and placebo

2.7%

2.4%

*Consists of inTandem 1 and 2 data at 52 weeks
DEPICT-1 and 2

Total of patients
with definite and
possible DKA, n (%)

Pooled*
Placebo
(n=532)

Pooled*
Dapagliflozin
5 mg (n=548)

Pooled*
Dapagliflozin
10 mg (n=566)

6
(1.1)

22
(4.0)

22
(3.9)

Difference
between treatment
and placebo

2.9%
2.8%

*Consists of DEPICT-1 and 2 at 24 weeks
EASE-2 and 3

Total of patients
with definite and
possible DKA, n (%)

Difference
between treatment
and placebo

Pooled*
Placebo
(n=484)

Pooled*
Empagliflozin
10 mg (n=491)

Pooled*
Empagliflozin
25 mg (n=566)

EASE-3
Placebo
(n=241)

EASE-3
Empagliflozin
2.5 mg† (n=241)

12
(2.5)

36
(7.3)

29
(5.1)

4
(1.7)

5
(2.1)

4.8%
2.6%
0.4%

*Consists of EASE-2 and EASE-3 data up to 52 weeks
†
Note that this is not compared with pooled placebo data.
If compared with pooled [12 (2.4%)], the difference would be -0.4%, meaning that the treatment group
had a 0.4% lower rate of certain and potential DKA.

2%-5% of adult patients with T1D reported having 1 or more
DKA events in the past 3 months

2%-5%

Pathogenesis of DKA Is Enhanced With SGLT Inhibition
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SGLT inhibitors predispose to increased ketogenesis
by lowering blood glucose levels via UGE. This risk is
higher in T1D than in T2D for these reasons:
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T1D>T2D
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This increased risk of DKA with SGLT inhibitors is
predictable, detectable, and preventable. With all
SGLT inhibitors, clinicians and patients need to be
aware of the possible risk of DKA and have proper
mitigation plans

Patients Should Be Advised About Potential Trigger
Factors for DKA:

Illness
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Reduced insulin
doses, especially
basal insulin dose

The Risk of DKA Can Be Mitigated in a
Variety of Ways

Alcohol intake

Click on link to
download patient
communication resource.

At first symptoms of ketonuria and/or
ketonemia (nausea, vomiting, malaise),
regardless of blood sugar levels, patients should:

Initiate vigorous
fluid intake

SGLTi

Take supplemental
boluses of rapid
insulin with
carbohydrates

Temporarily stop
the SGLT inhibitor

Seek prompt
medical attention

Clinical Pearls
i

Consider the addition of SGLT inhibitors
adjunctive to insulin therapy in patients
who are failing to meet HbA1C targets
and weight goals

Monitor for DKA and educate patients
about the risks and mitigation of DKA
References
1. Bode BW, et al. Endocr Pract. 2016;22:220-230.
2. CDC. National Diabetes Statistics Report, 2017.
http://www.diabetes.org/assets/pdfs/basics/cdc-statistics-report-2017.pdf. Accessed October 19, 2018.
3. ClinicalTrials.gov. https://clinicaltrials.gov/ct2/show/NCT02414958?term=ease-2. Accessed October 20, 2018.
4. ClinicalTrials.gov. https://clinicaltrials.gov/ct2/show/NCT02580591. Accessed October 20, 2018.
5. Dabelea D, et al. JAMA. 2014;311:1778-1786.
6. Dandon P, et al. Lancet Diabetes Endocrinol. 2017;5:864-876.
7. Garg SK, et al. N Engl J Med. 2017;377:2337-2348.
8. Garg SK, et al. Diabetes Technol Ther. 2018;20:571-575.
9. Hinnen D. Diabetes Spectr. 2017;30:202-210.
10. Mayer-Davis EJ, et al. N Engl J Med. 2017;376:1419-1429.
11. MedicineNet. https://www.medicinenet.com/script/main/art.asp?articlekey=24203. Accessed October 20, 2018.
12. McKnight JA, et al. Diabet Med. 2015;32:1036-1050.
13. Menke A, et al. Epidemiology. 2013;24:773-774.
14. Miller KM, et al. Diabetes Care. 2015;38:971-978.
15. Pettus JH, et al. ADA 2018. Poster 5-LB.
16. Rodbard HW, et al. Diabetes Care. 2017;40:171-180.
17. Rosenstock J, et al. Diabetes Care. 2015;38:1638-1642.
18. Sands AT, et al. Diabetes Care. 2015;38:1181-1188.
19. Data presented at T1D Exchange 2018 Annual Meeting; Tampa Bay, Florida.
20. Weinstock RS, et al. Diabetes Res Clin Pract. 2016;122:28-37.
Jointly Provided by The Elsevier Office of Continuing
Medical Education and Catalyst Medical Education,
LLC.
Supported by an educational grant from Sanofi US. and Lexicon Pharmaceuticals, Inc.

