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Type 1 diabetes: the reduced life expectancy

Original Investigation
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Type 1 diabetes: the reduced life expectancy
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0\6\) © diabetes and HbA1lc £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.
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Type 1 diabetes: the unacceptable glucose control
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Mean HbA, by age
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Rationale for non insulin compounds in T1D
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e [nsulin treatment in type 1 diabetes has shortgmﬁfngs
. MY e
and most patients are not at target; et

. \\o
 Therefore, the search for possible ggt\rﬁ?@taf\g@s (e.g.
reduced hyperglycemia, hypo L\&’g‘g&a%and glucose
variability, body weight, b préssure, etc.) by adding
a non-insulin compogg@%&f@ﬂyjustiﬁed;

e Among old and a@%&&gﬁfents, almost all compounds

: ) :
used in ty‘/g@Q &{@‘Betes may have some appeal;

* Rece te@%@é?i\‘e

ences with metformin (REMOVAL) and
‘ gb@‘é@ P2l receptor agonist Liraglutide (ADJUNCT ONE)
O“havé not been convincing;

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 02
— Decrease in glucose variability P\
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* “Loss of excess calories in the urine

— Sustained weight loss when required
— Mitigation of weight gain from insulin therapy



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

Diabetes
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Sotagliflozin:

First-in-Class Dual SGLT1/SGLT2 Inhibitor for Diabetes

SGLTI

® SGLT1 is the primary transpnr‘cerf
and galactose in the gastroint %(

* Inhibiting SGLT1 in t Cﬁt? u:ces post-
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* SGLT2 reabsorbs 90% of filtered glucose
in the kidney

* Inhibiting SCGLT2 in the kidney increases
glucose excretion in the urine, resulting
in reduced blood glucose

* Mechanism is independent of insulin but
diminishes in effect with declining renal
function

Dual SGLT1/SGLT2 inhibition, involving inhibition of SGLT1 in the Gl tract and associated effects on post-
prandial glucose, is characterized by less urinary glucose excretion than seen when inhibiting SGLT2 alone, :
and in type 1 diabetes, changes only in mealtime insulin needs (no change in basal insulin requirements} ' LE}“COH
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INHIBITON OF SODIUM—GLUCOSE COTRANSPORTERS

SGLT-2 inhibitors in T1D: RCTs
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This exploratory study of dapagliflozin in adults with type 1 diabetes demon-
strated acceptable short-term tolerability and expected pharmacokinetic profiles
and increases in urinary glucose excretion. Within the dapagliflozin groups, dose-
related reductions in 24-h glucose, glycemic variability, and insulin dose
were suggested, which provide hope that SGLT2 inhibition may prove in larger
randomized controlled trials to be efficacious in reducing hyperglycemia in type 1
diabetes.



Dapagliflozin in T1D
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SGLT-2 inhibitors in T1D: RCTs
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Canagliflozin provided reductions in HbA,., body weight, and insulin dose with no
increase in hypoglycemia, but increased rates of ketone-related AEs, including
DKA, in adults with type 1 diabetes inadequately controlled with insulin.



Canagliflozin in T1D
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SGLT-2 inhibitors in T1D: RCTs
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Empagliflozin in T1D
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Sotagliflozin in T1D
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Summary on SGLT-2 and SGLT-2/1 in T1D on

preliminary (phase Il) studies
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Preliminary experience with SGLT-2 2 a\ﬁj’ﬁdual
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Neutral effect on hypoglycemia;
Increased risk of DKA.



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

Diabetes
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Dapagliflozin in T1D: DEPICT-1
Baseline patient characteritics

diabetes (years)

Dapagliflozin Dapagliflozin  Placebo plus
5 mg plus 10 mg plus insulin
insulin insulin (n=260)
(n=259) (n=259)
Sex
Men 111 (43%) 130 (50%) 132 (51%)
Women 148 (57%) 129 (50%) 128 (49%)
Age (years) 41.9(14-1) 427 (14-1) 427 (13-0)
Bodyweight (kg) 80-8(18-2) 82.0(17-3) 84.3(18. %)6
BMI (kg/m?) 28-3(5-8) 281 (51) 28
Ethnic origin 6 \e
Whi $\> \§\6
e 248 (96%) :@ﬁ% &B5%)
Black or African- 5 (2%) a2 %b(\e 3 (1%)
American \ta
Asian GQ 6 \l 0 1(<1%)
Other Q( \l@&? 5 (2%) 7 (3%)
Geogr é@‘ \AQIO (\

O\g@[ e@e (26%} 72 (28%) 70 (27%)
Latin America 0 (12%) 24 (9%) 25 (10%)
Europe 146 (56%} 154 (59%) 161 (62%)
Asia-Pacific 15 (6%) 9 (3%) 4 (2%)

Duration of type 1 197 (12-0) 19-9 (11-1) 212 (12:2)

. .\0©
6\0\ " X
P\
HbA,, (%) 88@5\ ; (\\’3@% 8-53%
\«a\s@% ‘ @5\(0-64} (0:67)
HbA,, (mmol/meh© 6@\\%} 69-6 (7-0) 697 (7-3)
Tutal\\aglcré‘ |nsu13 cﬁ§e
o\ao cgef® T @1aen)  ssaesd  @1093)
066 E|ght (1U/kg) 076 (0-52) 071(0-:26) 074 (0-25)
N \© g‘i} %ethod of insulin administration
&\ Q(G DI 162(63%)  165(64%) 165 (63%)
)
csli 97 (37%) 94 (36%) 95 (37%)
Use of CGM 85(33%) 86 (33%) 86 (33%)
HbA,, range at randomisation
=/-5% 10 =9.-0% 154 (75%) 158 (76%) 154 (75%)
(z58-510<74.9
mmal/mol)
29-0% 10 =10-5% 65 (25%) 61 (24%) 66 (25%)
(z74-910=913
mmal/mol)
Data are n (%) or mean (SD). MDI=multiple daily injections. CSll=continuous
subcutaneous insulin infusion. CGM =continuous glucose monitoring.
Table 1: Demographic and baseline characteristics

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




Dapagliflozin in T1D: DEPICT-1
HbAlc at 24 weeks

. .\0©
1.0 —e— Dapagliflozin 5 mg + insulin d\ v \\a\
—i— Dapagliflozin 10 mg + insulin \\a(\a . 6\\,‘3

089 s+ Placebo + insulin . \\‘a ) o\

éfg 0-6- 5 \e\‘a‘d\\a\\a
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66 %@g\ Dapagliflozin 5 mg (difference vs placebo): -0-42 (95% C1-0-56 to-0-28); p<0-0001

6‘6\6 \‘G( 10 Dapagliflozin 10 mg (difference vs placebo): -0-45 (95% C1-0-58 to -0-31); p<0-0001
T I I I | I I I I I I I I
‘Q(GQ \‘G‘e \a L] 2 4 G 8 10 12 14 16 18 20 22 24
6\\\\16 ‘\OePatients per timepoint Study week
. QO ?e‘( Dapaglifiozin 5 mg + insulin 254 252 246 238 233 230
<)\6 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
Insulin dose at 24 weeks

4 - —e— Dapagliflozin 5 mg + insulin 6 \O
5 _| —®- Dapagliflozin 10 mg + insulin \.a\\a(\ 6\6 ‘a
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@ a}.%agliﬂozin 5 mg (difference vs placebo): -8-80 (95% C1-12.56 to -4-88); p=0-0001
\ %_\% Dapagliflozin 10 mg (difference vs placebo): -13-17 (95% C1-16.75 to-9-43);
(0 N1 p<0-0001
eQ e \2 20 l | | | | | | | | | | l
\16 ‘Q( e( 0 2 4 6 8 10 12 14 16 18 20 22 24
06\\'\ | (\O Patients per timepoint Study week
\QQ ?e Dapaglifiozin 5 mg + insulin 258 255 236 226
0 Dapagliflozin 10 mg + insulin 254 253 238 225
Placebo + insulin 258 254 229 217

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



Dapagliflozin in T1D: DEPICT-1
Body weight at 24 weeks

—a— Placebo + insulin d\ v \‘\9‘\\
2.0~ —® Dapagliflozin 5 mg +insulin a 6\6
15- = Dapagliflozin 10 mg + insulin ‘a\\ 6\

@/ p<0-0001

0-3.05); p<0-0001

_| Dapagliflozin 5 mg (difference vs placebo): -2-96
_| Dapagliflozin 10 mg (difference vs placebo):g

S%C‘\ %ﬁ

mean change in bodyweight (%)
o
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Dapagliflozin in T1D: DEPICT-1

CGM at 24 weeks

Dapagliflozin 5 mg Dapagliflozin 10 mg Placebo plus \Og\‘a
plus insulin (n=259) plus insulin (n=259) insulin 6\0
(n=260) '\6\0
CGM mean value (mg/dL) d\o \‘\a:\\
N* 238 239 d\\.‘a
Baseline mean (SD) 1929 (29-9) 189.4 (273) 3 \’Q@ 9@ SN
Week 24 mean (SD) 1783 (31-8) 173-6 (26-7) @
Adjusted mean change from baseline (SE)  -10-3 (1-9) -13-0 (1%0 \ 1 {1 g)
Difference from placebo (95% CI) -15-3 (-20-2 to -10- 5} %&aa O(te NA
p valuet <0-0001 We NA
CGM MAGE (mg/dL)
N* 234
Baseline mean (SD) 6?? 19(3 171-0 (31-4) 169-1 (343)
Week 24 mean (SD) 4 5) 150-5(32-8) 1681 (34-9)
Adjusted mean cha R{&Ime 14 9(2.0) -16-6(2-0) 2-4(2-0)
Difference from {95 %ID -173(-2251t0-12-1) -189(-24-110-137) NA
p valuet, 6 <0-0001 <0-0001 NA
M valug;&‘t hin >70 mg/dL to =180 mg/dL
Q(@ ,,(G\a 238 239 234
. \\\16 \( ’és];éﬂne mean (SD) 43-2 (12-4) 446 (12-4) 44-4 (12-9)
o> ot VY Week 24 mean (sD) 523 (14-8) 54-6 (13) 438 (147)
G\QQ ? Adjusted mean change from baseline (SE) 7-0(0-9) 8-5(0-9) -21(0-9)
Difference from placebo (95% CI) 91 (6-8to11-4) 107 (8-4t0 12-9) MNA
pvaluet <0-0001 <0-0001 NA

tMominal pvalue.

CGM=continuous glucose monitoring. NA=not applicable. MAGE=mean amplitude of glucose excursion. *N is the
number of participants in the full-analysis set with no missing baseline data and at least one post-baseline value.

1
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Dapagliflozin in T1D: DEPICT-1

Adverse events at 24 weeks

Dapagliflozin  Dapagliflozin  Placebo \Og‘\‘a'
:j mg.plus .10 m.g plus plus insulin G\O
insulin insulin (n=260) \6‘0
(-277)  (n-296)" '\O R\
Adverse events 6\\‘3\\6
One or more adverse events 187 (68%) 207 (70%) _ \\ﬁ}? 9 6\
One or more adverse events related to the study drug 79 (29%) ’}.
Adverse event leading to study discontinuation 6 (2%) 6@ Dé %\
Adverse events of special interest
Genital infection @&?%} G(\\‘ 3 (11%) 7 (3%)
Urinary tract infection \ e ‘g@) 11 (4%) 13 (5%)
Renal impairment or failuret O% e 4 (1%) 2(1%) 0
Fractures 66 4(1%) 3(1%) 3 (1%)
Hypotension, dehydraw 0 1(=1%) 2(1%)

0(\ 12 (4%) 13 (4%) 2 (1%)

Hypersensnw

Cardm%@da even%)(\ 1 (<1%)$ 2(1%)9 0
Wad\re{‘e‘ s

Y%

ne Lérh& serious adverse events 19 (7%) 24 (8%) 15 (6%)

A

Q(

6 . e\{ﬁe or more serious adverse events related to the study 5 {2%) 9(3%) 1(<1%)
\\,\ < (\G drug
0\6Q ? S Serious adverse event leading to study discontinuation 3(1%) 4(1%) 3(1%)

Hypoglycaemia

At least one serious adverse event of hypoglycaemia 1(<1%) 2(1%) 1(<1%)

Hypoglycaemia leading to study discontinuation 1(<1%) 0 1(=1%)
Ketone-related events

One or more ketone-related serious adverse events 5 (2%) 8 (3%) 2 (1%)

DKA leading to study discontinuation 1(<1%) 5(2%) 0

Death 0 0 1(<1%)




Dapagliflozin in T1D: DEPICT-1

DKA at 24 weeks

Dapagliflozin Dapagliflozin Placebo
% myg plus 10 mg plus plus insulin
insulin (n=277) insulin (n=296) (N=260) g
Mumber of patients with event sent for DE.A adjudication 16 (6%} 19 (&%) ‘a\)
Mumber of patients with definite DKA 4 (1%) 5 (2%) é ,a
Mumber of events of definite DA 4 5 9 a(\ } \_‘a\
Incidence rate per 100 patient-years 329 3‘{‘3 %\Q
Severity of events as adjudicated . e\‘a \'\'a
Mild 2 600\ 3\6\\'6 1
Moderate \\‘a 7)) % 1
Severg \’a a Qe‘e 1 1
Mumber of events of euglycaemic* DEA ed\) (\ 2 o
Primary cause for adjuedicated definite Dkieg
Insulin pump failure eg‘a 2 1 1
Missed insulin dose 6% 6\ ‘ 1 3 1
severe illness \)e\/ 6 e 0 0 0
Mot identifi P‘ g\(\ 1 0 o
Other 0 it 13
Mea cent i Dtal dall}.' dose (IU) reduction -89 -25-3 -7-8
‘ K@wpared él( eline forweek before DEA eventd
nt insulin total daily dose (ILU) reduction -11-0 -21-6 30-8
(GQ ié:medwmh baseline at end of 24 week treatment
Q GQ riod§
( O Events adjudicated as not DEA
e‘ MNumber of patients with possible DEA G (2%) F(2%) 1 {=1%)
MNumber of events of possible DEA 7 8 3
Number of patients with unlikely DEA B (39 B (3%) 3 (1%s)
MNumber of events of unlikely DEA 15 10 8
Data reported are for 24 week treatment period 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 ofthe
28 week extension period, whichever came first. DEA=diabetic ketoacidosis. *Self-monitored bloed glucose of less
tham 250 mg/dL (13- mmol/L). TReason was excessive alcohol intake. fReason was stress. $Means apply for patients
with defimite DECA .
Table 5: Summary of events sent for diabetic ketoacidosis adjudication

\o\og\a‘




Sotagliflozin in T1D:
the inTandem phase 3 Clinical Trial program

Phase 3 Studies Enrollment Objective; Primary Top-Line Study
inTIDM Dose Endpoint Results Crvapietion

inTandem1 « 750 patients Reduction of A1C vs. Reported d\ \\28
« Placebo, 200mg, placebo on optimized (24 week pri eek total
400mg once-daily insulin eff“cacg eﬁ@ 5\ study duration)
inTandem?2 = 750 patients Reduction of A1C vs. Q\Repp @fb\\ 2017
- Placebo, 200mg, place_bc on optimlze:{\a @ primary (52 week total
400mg once-daily insulin ) \’(6 é(ﬁcac'f endpoint) study duration)
inTandem3 = 1,400 patients Pmpommbaﬂn 3‘\1(‘%6\\ Mid 2017

(24 week study)

- Placebo, 400mg once- yrid "0(3’3
daily ﬁ(e
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Sotagliflozin in T1D: inTandem3

Efficacy at 24 weeks

A Primary End Point
100+
90
80+
704
60
504 ’_
40

304 28.6

Percent of Patients

204 (Gg
\ O
J A\ \e\/@—
Sotagliflozin (\g acebo

Difference, 13.4 percentage points
(95% Cl, 9.0-17.8)
P<0.001

\Y'
66\)
0

o\
\’6(\6 c\\a\
Flgure :l@’ﬂr\ir{;gn@nd Secondary End

59\%@‘3 shows the percentage of
\Eatlents 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

0-

nge from
e (%)

Least-Squares
%
%

Ba

Mean

-1.0

diabetic ketoacidosis after
randomization. Panel B shows the least-
squares mean change in the glycated
hemoglobin level from baseline to week
24,

Garg S et al. N Engl ) Med 2017;377:2337-48



Sotagliflozin vs Dapagliflozin in T1D:
incidence of DKA in inTandem3 and DEPICT-1

s o
Table 1. Comparison of Rates of Diabetic Ketoacidosis in DEPICT-1 and inTandem3 Trials aﬂeré@néa:% of the Criteria Used.*

. . 60 %\ \*
Variable inTandem3 ?}\\@ e(‘?,' 2 DEPICT-1
é@b&é% (N Dapagliflozin,  Dapagliflozin,
Placebo Placebo 5 mg 10 mg
(N= @% Q‘e —699) (N=260) (N=277) (N=296)
All patients with certain, definite, probable, or e\,@({) E‘{G 21 (3.0) 4 (1.5) 9 (3.2) 12 (4.1)
possible diabetic ketoacidosis — no. (%) P\$\) g\(\a
Percent difference between 1:re:;wtl:mem:dan6 ebo o, 0(\ — 2.4 — 1.7 2.5
among patients with =1 4ewe'n,l:\6 16(%\0

(\'

* DEPICT-1 denotes Da @oa ;}@atmn in Patients with Inadequately Controlled Type 1 Diabetes.
6§ ”( q Y ¥p

\l
o < o
S
0\69 %

Garg S, Strumph P. N Engl J Med 2018;378:966-968




Sotagliflozin in T1D:

the inTandem phase 3 Clinical Trial program

Phase 3 Studies Enrollment Objective; Primary Top-Line Study
inTIDM Dose Endpoint Results Crvapietion

inTandem]1 = 750 patients Reduction of ATC vs. Reported Q\ A \@}?Y
« Placebo, 200mq, place_bn on optimized (24 week pri eek total
400mg once-daily insulin eff“cacg eﬁ@ 5\ study duration)
inTandem?2 = 750 patients Reduction of A1C vs. Q\Repp @fb\\ 2017
- Placebo, 200mg, place_bc on optimlze:{\a @ primary (52 week total
400mg once-daily insulin \’(6 é(ﬁcac'f endpoint) study duration)
inTandem3 « 1,400 patients Pmpommbaﬂn 3‘\1(‘%6\\ Mid 2017
- Placebo, 400mg once- \fﬁ "0(313 (24 week study)
daily
VY
WY g
@N\P‘ o
3% " o0
e e,(%\
A \6\‘
‘\"\\]QQ . Ge\‘e



Sotagliflozin in T1D: inTandem1 and inTandem?2

Sotaglifiozin | Sotagliflozin Sutagllﬂt.\tin T gatagliflozin
Placebo 200 mg 400 mg Placebo 00 mi i 400 mg

Mean ATC at screening
(before optimization) 8.2 8.2 8.20

B8.38

60 g
Mean A1C at baseline N\ 7\
(after 6-week insulin 36 ‘\\G‘e
optimization period) 7.55 7.61 03 5 7 60(\ 7.80 7.74 7.71
5\ S o\
Mean A1C at Week 24 7.50 %l@ ‘GQ?UB 7.79 /.36 7.35
\)@ﬂna%‘ﬁﬁ{?omt Change from baseline in A1C at Week 24
N é@(?\ (\g 45 242 239 239 241
LS Mean 2 3o ng@(\ -0.43 -0.49 -0.03 -0.39 -0.37
p-value Q (6 \0\‘9 027 <0.001 <0.001 0.54 <0.001 <0.001
0(6 e(e summary of treatment comparison

LS h@gﬁ'\jlfgeﬁ\& from placebo -0.35 -0.41 -0.36 -0.35

/\

) p-value <0.001 <0.001 <0.001 <0.001




Sotagliflozin in T1D: inTandem1 and inTandem?2
Adverse events of special interest

Optimized Optimized Optimized \ Ontivized
Optimized Insulin + Insulin + Optimized Instal’s + nsulin +
Insulin + Sotagliflozin | Sotagliflozin | Insulin + | Swwaglifiazin | Sotagliflozin
Placebo Placebn FAUPINTE 400 mg
~ o,

Number of patients @%05? é\
N0 e?
NGNS
Diarrhea 5.6% 7.2% é@é ] 60(\ 9% 5.4% 7.2%
Discontinuation of study 6\ S C ‘36\
drug due to diarrhea 0.4% %/0@)0 i ﬁ(dh% 0.4% 0.4% 0.8%
oM
Genital mycotic infection 3.4% $\)€ QMG 10.3% 1.6% 7.3% 8.4%
drug due to genital o3 . (\e
mycotic infection 6\66 \?@@6\0 0.4% 0.0% 0.4% 0.8% 0.4%
e’ o\
\\ XS
2 ® _oN©
RN A~
S ((©
- 20C Qe‘
o



Sotagliflozin in T1D: inTandem1 and inTandem?2

Hypoglycemia and DKA

\ ]
Optimized Optimized Optimiaxd i2ptimized
Optimized Insulin + Insulin + Optimized lnyuitn +  Insulin +
Insulin + | Sotaglifiozin | Sotagliflozin | Insulin + | %Sotac/iViezin | Sotagliflozin
Placebo 200 mg Placeno Q20 mg 400 mg

\
Number of patients 268 263 262 \\6 éS'b% 261 263
OV of

Severe hypoglycemic event 18 11 .M 7 10 6

ypogly 6\306 6\%
Severe hypoglycemic % 6.7% 4@@ . ﬁ‘e 6% 2.7% 3.8% 2.3%
Discontinuation of study \ ob
drug due to severe $\)€ : (\6\6
hypoglycemic event QNR‘ Oﬂ\g\}ﬂ% 0.0% 0.0% 0.0% 0.0%

PR
DKA events D 3 8 ] 1 3
(@, e
Q% o\
DKA % o(e . (G 0.0% 1.1% 3.1% 0.0% 0.4% 1.1%
fo N LN

Discont{uation @ study

e ?0 event 0.0% 0.4% 0.8% 0.0% 0.0% 0.8%

OV



SGLT-2 and SGLT-2/1 inhibitors in T1D:

Conclusions

Large trials with SGLT-2 and dual SGLT-1/2 inhibitors in T:lOB@\Og

confirm, on a larger basis: @ \;)\

* beneficial effect on several measures: Hb, %T )S
variability, body weight, insulin dose(& ‘5006%\‘5\&

* Neutral effect on hypoglycemlg d\i‘ (\\\d

* |ncreased risk of DKA. %O%\ Q(ega

Needs associated w%@ﬁz\é&s\@ of SGLT-2 and dual SGLT- 1/2

inhibitors in TlDé;(Qa(%\o(\6

e High pq;beﬁfe ¥npliance
. C&g@éﬂ«e@%nes

Q\Qﬁevgr run out of insulin, especially basal
Future studies will clarify the real potential as add on therapy to
insulin of these compounds in T1D

N
@’



SI D Impatto degli inibitori di SGLT-2 nei pazienti con diabete di tipo 2
e Corso SID — Hotel Michelangelo, Milano. 26 Giugno 2018
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