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Type 1 diabetes and insulin treatment

Prevalence of Intensive Insulin Therapy (3+ shots/day/pump)

in Adults (=20 Years) with Type 1 Diabetes
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Type 1 diabetes: the unacceptable glucose control
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Type 1 diabetes: the reduced life expectancy

Hazard Ratios for Death from Any Cause and &
from Cardiovascular Causes among Patients e,\O\OQ'
with Type 1 Diabetes versus Controls, 6\0\

Variable

Death from
Cardiovascular Disease
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Time-updated mean glycated hemoglobin I(’Pv\ag S\ o 7386/200,539 2326/200,539

— no. of events/total no. <\ M .
?? P‘e o
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Temporal patterns in overweight and obesity

in Type 1 diabetes
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Quali sono le possibili cause del persistere dello -
scompenso metabolico nella media deil soggetti con be\o\og‘
diabete tipo 1 soprattutto nella eta adolescenzialg ©*
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Rationale for non insulin compounds in T1D

most patients are not at target; 6\0\\»\
\\9(‘6 N
e Therefore, the search for possible advanta @ “reduced

hyperglycemia, hypoglycemia and glug@?é g\v\é?hablllty, body
weight, blood pressure, etc) @? a&ﬁng a non-insulin
compound is fully justified; 7/7/?’ ‘\\

e Among old and nove @gke%@@ac‘lmost some compounds used in
type 2 dlabetes l% some appeal;

e Recent em?lgmc‘és W|th metformin (REMOVAL) and the GLP-1
req\gplQS (ag\bnlst Liraglutide (ADJUNCT ONE) have not been
O\aQSnvmcmg,

e SGLT-2 inhibitors look very attractive.



SGLT-2 (and SGLT-1) Inhibition: Potential

Clinical Benefit in Type 1 Diabetes
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* Glucose lowering O\?pé\o\
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e Loss of excess calories in the urine

— Sustained weight loss when required

e in blood pressure

— Mitigation of weight gain from insulin therapy



SGLT-2 and SGLT-2/1 Inhibition in Type 1

Diabetes
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SGLT-2 inhibitors in T1D: RCTs
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Dmbeies(@ggﬂis“gﬁz—dig | DO 10.2337/dc13-2955
\\\l'a o \ . The primary objective of this study was to assess short-term
0\'3Q safety of dapagliflozin in combination with insulin; secondary objectives included
pharmacokinetic, pharmacodynamic, and efficacy parameters.

CONCLUSIONS

This exploratory study of dapagliflozin in adults with type 1 diabetes demon-
strated acceptable short-term tolerability and expected pharmacokinetic profiles
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Dapagliflozin in T1D

o, placebo plus insulin; 4, dapagliflozin 1 mg plus insulin;.
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SGLT-2 inhibitors in T1D: RCTs

é 2258 Diabetes Care Volume 38, %\@39921]15
—"‘“_a\
B - \\'a o\ @
= - " = d\

E @ @ @ %‘r @ 606\6 \6\\6@ Crossiark
g \\ d 1.2 3

& (o) MRobert R. He 2 Payal Thakkar,

g Efﬁc acy and Safety Of (}\)’\"a 6 C‘;d: t]ﬁ:mgr,jnizzhrfd Pz:;admf,f anr;r

&

Canagliflozin, a Sodi +‘€§£gé%se Mario Alb®
Cotransporter 2 ;@h}%gt@‘fgas

Add-on to @M@@ﬁ?aﬂems

With Tﬂ%ﬁ@@‘iabetes

DIUME%@@ZGIQ@QES—EEEE | DOM: 10.2337/dc15-1730

sﬁggdhary end point was the proportion of patients achieving at week 18
0\'39 both HbA..reduction from baseline and no increase in body weight.



Efficacy and Safety of Canagliflozin
as add-on to insulin in patients with T1D
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Canagliflozin provided reductions in HbAlc, body weight, and insulin dose with no increase
in hypoglycemia, but increased rates of ketone-related AEs, including DKA, in adults with

T1D inadequately controlled with insulin.

Henry RR et al, Diabetes Care 2015




Efficacy and Safety of Canagliflozin

as add-on to insulin in patients with T1D
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Canagliflozin provided reductions in insulin dose with no increase in hypoglycemia, but
increased rates of ketone-related AEs, including DKA, in adults with T1D inadequately

controlled with insulin.

Henry RR et al, Diabetes Care 2015




SGLT-2 inhibitors in T1D: RCTs
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Empagliflozin as adjunct to insulin in patients with type 1
diabetes: a 4-week, randomized, placebo-controlled trial

(EASE-1)
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Gﬂﬁun n=18)

sEmpaglfiazin 2.5 mg (n=19)
sEmpaglflozin 10 mg (n=1%)
= Empaglifiezin 25 mg (n=18)

Baseline mean

3

-0.10

Difference vs
placebo: =0.07 =0.09 0,08
{95% CI) {-0.14,0.00) (-0.16,-0.02) (-0.15,-0.01)
p-valus 0.044 0013 0.023

m Placebo (n=17)

= Empaglifiozin 2.5 mg (n=18)
mEmpaglifiezin 10 mg [n=18)
m Empaglifiazin 25 mg (n=18)

In patients with type 1 diabetes, empagliflozin for 28 days as adjunct to insulin
increased rinary glucose excretion (UGE) , improved HbAlc and reduced weight with
lower insulin doses compared with placebo and without increasing hypoglycaemia.

Pieber TR et al, Diabetes Obesity and Metabolism 2015



Sotagliflozin in T1D
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To as&eésﬁée{s‘aefety and efficacy of dual sodium—glucose cotransporter (SGLT)
016@83 SGIﬁ'Z inhibition with sotagliflozin as adjunct therapy to insulin in type

1 diabetes.

CONCLUSIONS As adjunct to insulin, dual SGLT1 and SGLT2 inhibition
with sotagliflozin improved glycemic control and the CGM profile with
bolus insulin dose reduction, weight loss, and no increased hypoglycemia

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 Il) studies
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Increased risk of DKA.



SGLT-2 and SGLT-2/1 Inhibition in Type 1

Diabetes

The large trials (phase Ill): 8%
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 Dapagliflozin: QLE%PLQT 1, DEPICT-2
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@ Efficacy and safety of dapagliflozin in patlent:\;a\ﬁ'\lﬁi

SSSSSSS inadequately controlled type 1 dlabetegw%@f‘ 1): 24 week
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Paresh Dandona, Chantal Mathieu, Moshe Phll’thKL@;gnSene"g&n C Griffen, Diethelm Tschdpe, Fredrik Thorén, John Xu, Anna Maria Langkilde,
on behalf of the DEPICT-1 Investigators® %\) 5\Q
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The a gae\Bresent study was to assess if dapagliflozin (5 mg or 10
@@8%ge\%emly) added to adjustable insulin can safely improve glycaemic
0\390 control in people with type 1 diabetes over 24 weeks.

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



Dapagliflozin in T1D: DEPICT-1
HbAlc at 24 weeks
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\’\\\‘a oS (\&ltients per timepoint Study week
. Qos Q Dapaglifiozin 5 mg + insulin 254 252 246 238 233 230
0\0 Dapagliflozin 10 mg + insulin 254 249 251 247 241 229
Placebo + insulin 257 256 248 237 233 277

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



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



Dapagliflozin in T1D: DEPICT-1
Insulin dose at 24 weeks

U .
4 - —e— Dapagliflozin 5 mg + insulin . ,a(\'a 6\
5 _| —=— Dapagliflozin 10 mg + insulin R \\6\\ \
—— Placebo + insulin Xo

josted mean change in TDD (%)

?\ —J\’b’('\@apagliﬂt}zin 5 mg (difference vs placebo): -8-80 (95% C1-12.56 to -4-88); p=0-0001
6@ 6(38 _| Dapagliflozin 10 mg (difference vs placebo): -13-17 (95% C1-16.75 to-9-43);
‘3\9 e\a\l o | P<0:0001
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Dandona P et al. Lancet Diabetes Endocrinol 2017;5:864-876



Dapagliflozin in T1D: DEPICT-1

DKA at 24 weeks

Dapagliflozin Dapagliflozin Placebo '\6‘
% myg plus 10 mg plus plus insulin \Og
insulin (n=277) insulin (n=296) (N=260) \0‘3\,0
Mumber of patients with event sent for DE.A adjudication 16 (6%} 19 (&%) 5@\0
Mumber of patients with definite DKA 4 (1%) 5 (2%) é
—blnber of cupnre of defoite DEL 4 z X2\ (\ =T "\\6
‘\
Incidence rate per 100 patient-years 329 X@\\'o 6\6‘\54
T I T IS T et U‘e \0
Mild \o %O 6\6\ 1
Moderate é 6\ 1
Severe 66\)\‘1 \‘e(e 1 1
Mumber of events of eughycaemic® DEA S ) . %G(\ 2 o
Primary cause for adjudicated definite D@%{ 2 6\
Insulin pump failure 1 (eg 2 1 1
Missed insulin dose %) 5 Q 1 3 1
Severe illness \/\,P\ (\a\e 1] 0 1]
Not identi %e% P\Q g\ 1 0 0
Othe 1] 1t 1%
rcent ('?Qtntal daily dose {IU) reduction -8.9 -25.3 -7-8
, \6 par \q@l line forweek before DA event§
a“ cent insulin votal daily dose (L) reduction -11.0 -21-6 30-8
GQ emredwmh baseline at end of 24 week treatment
Q( . ~eNETES
KB Y (O peniods
%\\.\ ? e‘ Events adjudicated as not DEA
‘\.aQO Number of patients with possible DEA C(2%) 7 (2%) 1 {<1%)
0 Mumber of events of possible DEA 7 a8 3
Mumber of patients with unlikely DA B (3%) 8 (3%) 3 (1%}
MNumber of events of unlikehy DEA 15 10 8
Data reported are for 24 week treatment pericd and indude all patients with am onset from day 1 of the 24 week
treatment period up to and including 4 days after the last dose date in this period, or up to the start date of the
8 week extension period, whichever came first. DEA=diabetic ketoacidosis. *Self-monitored blood glucose of kess
tham 250 mgidL (13-9 mmol/L). TReasomwas excessive alcohol intake. fReasonwas stress. §Means apply for patients
with definite DECA.
Table 5: Summary of events sent for diabetic ketoacidosis adjudication




Sotagliflozin in T1D:
the inTandem phase 3 Clinical Trial program

Phase 3 Studies Enrollment Objective, Primary Top-Line Stuch/
in TIDM Dose Endpoint Results Conwmietion

inTandem1 « 750 patients Reduction of A1C vs. Reported ‘\ 2017
- Placebo, 200mg, placebo on optimized (24 week p W week total
400mg once-daily insulin efficacy % 6\6 study duration)
inTandem?2 = 750 patients Reduction of A1C vs. %0&\p r\ \16 2017
- Placebo, 200mg, placebo on optimized \\a:24§@h£ primary (52 week total
400mg once-daily insulin \)\. ofBitacy endpoint) study duration)
inTandem3 « 1,400 patients Pmpor‘tﬂglﬁ’l Al E‘U Mid 2017
- Placebo, 400mg once- (S-ﬂ @Nd no (24 week study)
daily %\
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE
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Effects of Sotagliflozin Added tQ\a\Pﬁ&ﬂ\hﬂ
in Patients with Type L@‘@a@%@es

S e
Satish K. Garg, M.D., Robert R, e@uﬂ' {\4&5\ Ph lip Banks, M.S.,
John B. Buse, M.D., Ph.D., Mela Qj’/ﬂ]@@%@ﬁ M.D., Gregory R. Fuln:her M.D.,
Paolo Pozzilli, h{l}pﬁﬁ en’?é%esty Palmer, M.D., Ph.D
Pablo Lapuerta, %@ 8&1@ imé, M.D., Ph.D., Thomas Danne M.D.,
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Sotagliflozin in T1D: inTandem3

Efficacy at 24 weeks
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Sotagliflozin in T1D: inTandem1 and inTandem?2
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Sotagliflozin in T1D: inTandem1 and inTandem?2
Hypoglycemia and DKA
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Summary of the efficacy of sodium-glucose co-transporter
inhibitors published in clinical trials in type 1 diabetes
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Summary of the side effects of sodium-glucose co-transporter

(A) Diabetic ketoacidosis

inhibitors published in clinical trials in type 1 diabetes
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Dapagliflozin in T1D: DEPICT-2

DKA at 24 weeks
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Dapagliflozin in T1D: DEPICT-2

DKA at 24 weeks

Table 2—Safety summary \O\Og\a‘
Dapagliflozin 5 mg + insulin ~ Dapagliflozin 10 mg + insu@\a‘CPﬁcebo + insulin
- ~ ~ NV . ~
Charac;erlstlc _ (n=271) (n= Z‘z\%\ax a\;\ax\ (n=272)
Adjudicated deﬁnvlte DKA N ‘ \:6\\6 é\d\
Number of patients with definite DKA 7 (2.6%) 0\6 6 0
Number of events adjudicated as definite DKA 7 (25.0%) S d\ 3.3%) 0
N\ R\
Incidence rate per 100 patient-years 5.83 X\ 33 < 2 4.99 0
Number of CSII users experiencing definite DKA 6 (6.5%@6 G{\\\e 3 (3.3%) 0
Male-to-female ratio in patients experiencing definite DKA ,((\ ?56 d\ =) 1:5 0
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The imbalance &a‘?EzEACé\elents seen in the dapagliflozin versus placebo
groups g&a<?}ﬁw\?r-z, despite receiving the same education and
m%g\it@@@g‘\?ﬁstructions as in DEPICT-1, suggests that if approved for
cthe indication, the DKA risk should be carefully considered if using
dapagliflozin for the treatment of type 1 diabetes in the real world.



Potential mechanisms of adjunctive therapy with SGLTZ2 inhibitors to
promote ketosis and increase the risk of ketoacidosis in T1D patients

SGLT2i %
OH R, R, B
”WR \O\OQ’\

o 1 | Plasma : 0
— glucose »| | Insulin duse\\)\\\ l
: @_Q -
| /_i_ @D\ \:0\\2 u\\‘a%.\d\\'a\\
\ . t Glucagon S R \‘\?>@f— t Lipolysis
4\ A\
Y \)\326@ 0° 4 F Y
\ =
M| t Glucosuria »}\ A\ ot
,ﬁ’& g@ _
\)’L ‘ Q‘e
. g‘\(\a
\ YYyY
t Ketogenesis
>
A
é\\\\‘aqe‘
0\69
\ > ! Ketone body }i t Ketone bodies

reabsorption (plasma)



Impact of varying insulin dose eductions on glycaemic control and risk of

DKA when considered in combination with dapagliflozin.
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Blood glucose Risk of DKA
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Potentially
higher risk
g of DKA
glucose
N Q‘G : decrease
) Oé\\\ Q€ Potentially
0\30 higher risk of

hypoglycemia
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reduced INS reduced INS reduced INS
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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 i |n I@B

confirm, on a larger basis: S \\

* beneficial effect on several measures: HbA;g@Q@@ o
variability, body weight, insulin dose M\\a (O

 Neutral effect on hypoglycem@@ oeg <\\‘e

e |Increased risk of DKA. 7:1,?/ @9")

Needs associated wnixlq,\ﬂ‘\i‘eg\u%"e of SGLT-2 and dual SGLT-1/2

inhibitors in Tlgs??& \o<\e
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(;,b@t%kte‘)cones (especially when fatigue, abdominal pain,

0 ?astlng, vomiting, physical activity, alcohol use, fever,
reduction of insulin therapy, surgery

 Never run out of insulin, especially basal
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