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Potential Effects of SGLT2 Inhibition

o
Potential benefits ,@\\6 o \ ntial risks

o\ o

GG
= Insulin-independent 50 \@@ Hypoglycaemia

\\@ %d\\@
-« HbAlc lower, « Renal function
3\9@ @2
P\g\{@lon Il@(\ . Diuretic effect
\‘ - Hypovoalaemia
S~ "O e@a p
e 5\9 PPG ~ Hypotension
- Weight - Dehydration
Reduction in - Alterations of electrolytes
blood pressure _
= Bone ml_neral
Reduction in uric acid metabolism

. Q‘ \Y \ « Urinary tract
‘5'\’\\\‘6 ?°© infections,
. vulvovaginitis,
0\‘39 Direct excretion of glucose balanitis

Glucosuria

- Rare or unexpected
events



Potential Effects of SGLT2 Inhibition

W
Potential benefits na\\6 \ ntial risks

-\6

« Insulin-independent 5 ‘a@ Hypoglycaemia
\\6 66\\‘3\\
-« HbAlc lower, - Renal function
3\@ <@ ?
@lon ins(W - Diuretic effect
RS
,‘O GES@ ~ Hypovoalaemia
\ 6\9 PPG ~ Hypotension
- Weight - Dehydration
Reduction in - Alterations of electrolytes
blood pressure _
= Bone ml_neral
Reduction in uric acid metabolism

. Q‘ \Y \ «| Urinary tract
‘5'\’\\\‘6 ?°© infections,
. vulvovaginitis,
0\‘39 Direct excretion of glucose balanitis

Glucosuria

- Rare or unexpected
events



o)
Domanda n.1 5
d\
\\’&“6
Quale tipo di paziente potrebbe incorrere con ma E@Bablllta ad
infezione delle vie genitourinarie durante il trag\t%mgm\to con SGLT2i?
QU " a®
$\eoe 0{\\‘3‘6
N &

a)Uomo senza storia di mfezmhgg@r{)kw

b)Donna senza storia d@@f&l@«ﬂeurmarle
c) Donna con mfeg{&ﬁl(geﬁltall ricorrenti

d) Nessun&@?w@fedentl

3
Q( ¢ O
\,\\\]6 °°

O\@Q



g\
Domanda n.1 5
d\
\\’&‘“a
Quale tipo di paziente potrebbe incorrere con ma E@Bablllta ad
infezione delle vie genitourinarie durante il trag\t%mgm\to con SGLT2i?
QU " a®
$\eoe o‘“eﬁe
N &

a)Uomo senza storia di mfezmkgg@r%@ﬁ

b)Donna senza storia d@@fé%lgmetjrmarle
c) Donna con mfeg{&ﬁl(ge?ntall ricorrenti

d) Nessungb@?é"w@fedentl

\16 o ee <
0’\‘39



EMPA-REG OUTCOME - Adverse events

7,020 T2DM patients randomly assigned to receive 10 mg or 25 mg of empagliflozin or placebo once daily (median\,a

observation time 3.1 years). \0\0
PIRAL.\ e
. \&
Table 2. Adwerse Eveants.™ 6\\)
Empagliflozin, E flozim,
Placela 1 rragg " mp.ﬂl " \\6(\‘a m:ﬂjn
Ewert (N = ZIZ ) [N =2F45) [H-HQZ\\:a \Wu = a5E )
murmber of potienes 6\\6
Aurvy adwerse evant 2139 (91.7) 2112 (90.1} E::éa 7@6\ L4230 (DO0.Z)+
Sowere adverse owent 552 (25.4) 536 [22.9) \6 :ﬁg 100D (Z3.5)
Serious adwverse event \
oy QS (42.3) BTG [(37.4) \’6 () 6 QJ (22.0) 1789 (8.2} 1
Death 119 (5.1} a7 | \) o (3.4 176 (3.8)§
Agdverse event eading to discontinweation of a 453 (194} -%E -?}‘\‘e( 3Gy (A7F.0) S13 (L7.3)%
study drmsg \ G(\
Confirmed hypoglycemic \‘ W 6\ 6
adwerse ewent™
Ly B50 [Z @O @s [ZH.0) G447 (27.5) 1303 (27.8)
Requiring assistamncs § 33 [1L.4) 3400 (1.3)] B3 [(1.3)]
Event consistent with wrinary tracs infection || Qa \{13 'O‘ N 426 [1LB.2) 416 (L7.5) E42 (LEB.O)
Male patients LEO [ LOUS) LD (LO.L) 350 (LO.5)
Femals patients P& w 248E [35.5) T4 [ EFTF.3) 402 (FE.4h
Complicated urinary tract |-r|rF-E|:|:|-::-n"* % 1.E) 34 [1L.4) 48 (Z2.0] 22 (L.
Ewent l:l:l-rr.'ls.jhl:nl with genital in % ( \O\‘ 42 [(L.Z) 153 (6.5} L48 {5.3) 301 (&.4)F
e cya A N© 17 em Do 71 g0y oA
emuale patients Y - L -
Ewent consistent with ibn:i::l: T1% (4.9 11% (4.9} 124 (5.3 230 (%.1)
Acute renal faile \\ 155 [B.&) 121 (5.2} 125 {5.3) Z46 (5. 215
S abe I:ll:lr-l::r GG 3F [L.a) 25 [L.1) 19 0.5) 45 (L.
Criab-eti 1 [=0.1]) I pOL1) 1 =1} 4 (O.1)
u;ﬁn:“ 20 (0.9) 9 (O.4) 21 (0.9 30 (0.6)
& 'Fran:l.urell 1 (3.9 92 (3.5 &7 (3.7) 179 (3.8)

Data are for patients who had one or more event and who had received at least one dose of a stwdy drug. All events occwnned within 7 days

after the last receipt of the stwdy drug.
P=0.001 for the comparison with placeboa.
P=0.05% for the comparison with placebo.
P=0.0L for the comparison with placebo.

Zinman B et al. N Engl J Med 2015;373:2117-28.
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EMPA-REG OUTCOME - Complicated urinary tract infections

7,020 T2DM patients randomly assigned to receive 10 mg or 25 mg of empagliflozin or placebo once daily (median\a

observation time 3.1 years).

Section R. Complicated urinary tract infections

Table S$13. Breakdown of complicated urinary tract infections by MedDRA preferred term

o
6\ 0\ 6\06\'

A » O\\\a(\ \\O* \\'

Placebo Empagliflozin 10 mg Empugllﬂuzm Wﬂ empagliflozin
(N = 2333) (N = 2345) (N= 23@@ (M = 4687)
o. (%) with one or | %\O\V

Complicated urinary tract infection 41 (1.8) 34 (1.4) N 6\‘45 a@)\"’ 82 (1.7)

Urinary tract infection 16 (0.7) 13 (0.6) Q‘()"" 18 (0.7) 29 (0.6)
~C S
Urosepsis 3 (0.1) 6 (0.3), G \ Vb _‘(\\‘U‘ 11 (0.5) 17 (0.4)
Pyelonephritis 4 (0.2) {ﬁ\“ SV 10 (0.4) 13 (0.3)
Pyelonephritis chronic 10 (0.4) ,‘Q)l\m z)ga 6 (0.3) 10 (0.2)
Pyelonephritis acute 6 (0.3) \ $ 1 (=<0.1) a8 (0.2)
Cystitis 2 (0.1) O N o] 0
Q
Kidney infection 2 ':&@“ . ‘\(\" 1 (<0.1) 3(0.1) 4 (0.1)
N <\
Urinary tract infection fungal a%\)ﬂ o O\V'P 4] 3 (0.1) 3(0.1)
Cystitis bacterial \ T 1 GO 0 0 0
Escherichia urinary tract infecti ) - \l@\{‘éﬂ.‘l} 4] 0] [s]
- _ O \D

L.lnna: tract :nfectmn 6\'6 \‘6(8 \ (o] o] 1 (<0.1) 1 (<0.1)
PSeudomaona
Cystitis glandular@(eQn( (\0 0 0 1 (<0.1) 1(<0.1)
Cystitis EE'"\'\ agic\’ < 1 (<0.1) 4] o] [}
Nephritis)~ 0 1 (<0.1) o] 1 (<0.1)

N\
Daty hre from patients treated with =1 dose of study drug based on events that occurred on treatment or =7 days after the last intake of study

meadication. Complicated urinary tract infection defined as pyelonephritis, urosepsis or serious adverse event consistent with urinary tract infection.
There were no significant differences (p<0.05) between pooled empagliflozin and placebo.

Zinman B et al. N Engl J Med 2015;373:2117-28.



CANVAS Program — Adverse effects

10,142 participants with type 2 diabetes randomly assigned to receive canagliflozin or placebo and were followed { a
mean of 188 weeks. \Og

\r\?\‘
Table 2. Adwerse Events_ ™ 0\6\1
Ewvent Canagliflazinm Flaceb-o o\ P Walwe
sErerrt nate e TN patiderrt-yr \.
Adl sericowus adwerse ewents 103 ﬁ* ‘a\\ &6\\0 D
HAucdwerse events leading o discontinuation F5.5 . d Lo e
Sericus and nonserious adwverse evenits of inberest 00\ .
recorded in the CAMYAS Program . \\a
MAcute pancreatitis (adjudicated) 0.5 ,a\\a ‘\d\\,‘aﬂ.4 063

Cancer
Femnal o % 0\’6 66 .2 o
BI-.'l-dclle:r ' ?:zgd \‘G(e ?.1 3.?4.

Breast P\$\ 63.. 160(\ 2.6 0.65

FPhotosensitivity Q @\} 0.3 Lo e
Driabetic ketoacidosis (adjudicated) O ga 0. & .3 O 14
Aurmpurtaticon P\$ . Q(e 6.3 3.4 L
Fracture [(adjwdicated )i 6\

Al O L5.4 11.9 e o b
Lo~ raLrma 6P$OQ \g\(\6 11.& k= T3 Lo W e [

Wernous throambosmbalic -Eﬂ.lenl: 1.7 1.7 D&%
Imnfectiom of male gemnitalia - 108 s e W e 1 i
Sericows and noressricus zdu%‘zé& |nl:c-r=5.t
eollecthed irm oW -::!n
Osrrvotic diuresis \6 4.5 13.3 =i ML
W s e d!ple‘wﬁa e ZiE. 0 18.5 [t L=
H,.rpagl:.--:g(@@ \GG S0.0 46,4 0.20
Acute 3 @(-&- 3.0 1.1 03X
[~ ] =4 o 10
nary tract infecticn 40O 37.0 O.3=
<\ M:.r-l;n:;:l:--: genital infection in worren GE. .8 17.5 =i OV
I Sewvere hypersensitivity or coutaneows neacticon B.5 B. 1 .17
Hepathic injury . =1 D.3s
Remnal-related (including acwte kidney irnjury) i1s. 7 17F.4 0.3 Z

Neal B et al. N Engl J Med 2017;377:644-657.



Dapagliflozin - A pooled analysis of safety data from phase lIb/Ill clinical trials

Data were pooled from 13 placebo-controlled trials of up to 24 weeks’ duration (dapagliflozin, n = 2360; placebo, 5.

2295). \0\0
. 6‘06
. O\
TABLE2 Summary of AEs of special interest (13-, 21- and 30-study pools) 2 6\0
Placebo-controlled 13-study pool® “@\‘\6(\ \\_@:\\
Placebo group . G\:@ gl mg group
(N = 2295; 957.9 patient-years) ~aO7IN: ; 997.6 patient-years)
UTI, n (%) 81(3.5) W\ 7. d\\a\}iﬁ (4.7)
Most common UTI AEs (»1 patient in either treatment group), n (%) (\\)\6 D %\
uTl 61(2.7) co . d 91(3.9)
Cystitis 15 (0.7) P‘$\ © 8 e\ 16 (0.7)
Prostatitis 3 gr:gm:)Q a2 0
Genital infection, n (%) a D8] - Q‘e - 130(5.5)
Most commeon genital infection AEs (>1 patient in Qct@t ‘tm Up). n (%)
Vulvevaginal mycotic infection P‘$0 (‘\g\(\? (0.3) 34 (1.4)
Balanitis @66 R\ S o 29 (1.2)
Vaginal infection P\\/ 6(6\0 1 (<0.1) 18 (0.8)
Genital infection fu;{@ G \a\‘ 2 (0.1) 12 (0.5)
Genital inﬁz@(a \‘e‘e 1(<0.1) 11(0.5)
vuhrm@.% .{dnq\ﬁ% 1(<0.1) 8(0.3)
%\*@a'h Htis cakdl 0 6(0.3)
\‘a\)o Vulvovaginitis 0 5(0.2)
0 Genital candidiasis 0 3(0.1)
Vulvitis 0 2(0.1)

Jabbour S et al. Diabetes Obes Metab 2018; 20: 620-628



Effects of SGLT2 inhibitors on safety otucomes

A systematic review and meta-analyses including data from 6 regulatory submissions (37,525 participants) and 57 .

published trials (33,385 participants), which provided data for 7 different SGLT2 inhibitors. ,\0\0g
\OG

Drugs SGLT2 inhibitors Control d\glﬂlw risk (%)

with  (n/N) (n/M) {951& cn)

data . A
Data from regulatory submissions . \\_‘3\\0‘:*0\\\6“
Urinary tract infection £ 1419/19835 S90/10 847 - . ANO A\ 1-15 [(1-06-1-25) 0
Genital infection 6 1243719835 143710 847 ) - 475 (4-00-5-63) 5O%*
Cancer & 253/25071 112/12 454 e \\6 ‘\3\ 1-07 (0-85-1-34) 0
Bone Fracture 5 301/19120 161/10383 — ) 6‘\6\ 0-99 (0-82-1-21) 29%
Vedurme depletion & 505/19 835 159/10847 ——— \)\»6 o 1-53 (1-27-1-83) 40%
Thromboembslism 3 26/13375 6/6976 —4’—66—\y6‘6— 154 (0-63-3-79) 0
Hypoglycae mia & 228318147 1308/9364 4»$\ S . 60(\ 1-00 (0-94-1-07) 67"
Acidosis 1 1/1630 0/311 (\)\ » 057 (0-02-1410) NA
Nichnuey disease 4 145/20973 661/11 705X -—-g@- 1-21 (0-91-1-62) 10%
Dara from scientific reports 7% (e
Urimarmy tract infection 5] 1ES2M 7096 Sy~ 5 g . 1402 (95-1-10) A5
Genital infection & 1419/19702 ‘(\M@g@@\v —— 2.88 (2-48-3-34) 7O9%"
Cancer 3 1311 éP‘“v o .- | 0-72 (0-34-1-54) 0
Bone fractuns % ﬁ (\G 9914 - 0-96 (0. 78-1.18) 21w
Volurme depletion <4 4'3%\0 1847782 —— 1-16 (-98-1-38) 0
Throsmboemibelismm i d P}U-"@ 202333 -t 075 (D= 2=1-F1) 0
Hypoglycae mia \? éz&@ug 260 2093710289 - 0-95 (0-91-1-00)  Bgw*
Acidosis 6 = e(© arassr 1/2333 - . »  1.99(0-22-27-B0)  NA
Kidney disease ‘ (\66 2927075 171/3955 - 0-83 (0-59-1-00) 6%

\169 ?3( 05 10 20 o o
Relative risk
- e

0‘\‘39

Fawvowrs SGLT2 inhibitor

Farvoarrs contbrol

Figure 3: Effects of 5GLT2 inhibitors on safety cutcomes, overall and for each drug, based on data from regulatory submissions and scientific reports
Summary effects for all drugs obtained from fixed-effects meta-analysis. NA=not applicable. SGLT 2=sodivm-glucose cotransporter-2. “p heterogeneity =0-05.

Wu JH et al. Lancet Diabetes Endocrinol 2016;4:411-9.



A global analysis of international spontaneous reporting systems

Eudravigilance, WHO-Vigibase (as of Feb 25, 2017) and the FDA Adverse Event Reporting System (FAERS, .(raqm
2004 to 2016 second quarter) were queried to extract AEs recording SGLT2-Is as suspect. e,@\0
\0‘\’6\0

ROR with 95%CI

Raschi E et al. Nutrition, Metabolism & Cardiovascular Diseases 2017; 27:1098-1107



KEY MESSAGE

The most common side effect of SGLT2 inhibitors is an mcre

incidence of genital mycotic infections (mainly balanlt%aeéild
vulvovaginitis). e O

S
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Some, but not all, studies showed tl\%to?ﬂg\s@arugs are also associated
with a small increase in the ris gu?éry tract infections (UTlIs).
?\O\“P\ Q\Q

Generally, the everg@‘oﬁ‘?g\erﬁ‘??d to moderate in severity and do not
necessitate di gmﬁﬁnﬁatlon of the drug.

eX®
(GQ ((\Qe\l
Infg@ﬁons%f the upper urinary tract, such as pyelonephritis, and
urosepS|s are extremely rare complications.



KEY MESSAGE

0\@‘06\0\09\
Genital mycotic infections can be treated W|th a lﬁg‘} dose of an
oral antifungal drug (e.g. fluconazole) or seg \6 Vs application
of an antifungal cream (e.g. mlconazeo\!\g@@ \mazole)
weo N©
Uncomplicated UTIs can g&wﬂq@s&%anaged with routine therapy.
NOQO oo

There are no dq;éetqasi\?pport surveillance urinalyses or urine
cultures i <d?qbe\?c individuals taking SGLT2 inhibitors.

( (C°

0\69



e SGLT2 inhibitors should be avoided in individuals with prior
history of complicated UTIs such as pyeloneph:itis ur urosepsis,
those with an indwelling urinary cathetay andi those with
recurrent genital mycotic infections.

Men with prostatic hyzertrophy and women with urinary
incontinence will find this drug class challenging to use, and this
is likely to hauve a negative impact on quality of life.




Potential Effects of SGLT2 Inhibition
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Phase I-lll pooled safety analysis* - Events consistent with volume depletion’r

\O
Empagliflozin O\QQ

Placebo 10 mg QD 0\’62\? mg QD
n, (%) (n =3522) (n= 3630) & (n=4602) -
(o]
Events consistent with volume depletion 49 (1.4) 52&@,\&? 6\\6\6 67 (1.5) =
o
Hypotension 28 (0.8) 50 2\(@@/ 25 (0.5) g
Orthostatic hypotension 6 (0.2) \)\39 65\6\8 (0.2) 11 (0.2) §‘
Blood pressure decrease ]\(é 03 \\16‘6 0 (0.0) 2(<0.1) N
Hypovolemia O\\ P‘$ (3 O\I'C} 0 (0.0) 1(<0.1) >
Dehydration \“pﬁ Q@%’ (0.1) 9 (0.2) 8 (0.2) .
Syncope 0?\0\@\00 11 (0.3) 16 (0.4) 22 (0.5) =
Events consistent with volume deple%gﬁg\\ 4(0.1) 1(<0.1) 4 (0.1)
discontinuation (36 6‘
Events consistent with v, @ne\?@ﬁetlon serious AEs 12 (0.3) 9(0.2) 11 (0.2)
Q(e o (\oe

*Data weaegqﬁf;\led frog 3 Phase | trials, 5 dose-finding Phase Il trials and 13 Phase lIb/Ill trials (including extension trials)
that i invejs ated empagliflozin.

TInvestigator-defined based on 8 prospectively defined preferred terms: blood pressure (BP) decreased, BP ambulatory
decreased, BP systolic decreased, dehydration, hypotension, orthostatic hypotension, hypovolemia and’ syncope.

Toto R, et al. JAm Soc Nephrol. 2013;24:711A (SA-PO373).



EMPA-REG OUTCOME — Adverse events

RCT enrolling 7,020 T2DM patients randomly assigned to receive 10 mg or 25 mg of empagliflozin or placebo once d@@(medlan
observation time 3.1 years).

‘06\0

Table 2. Adwersa Events ™

Pl

Ewerk [P =TI ETFX)

Furry A e T vk
SrwEne S vErse et

Z139 (P17}

Serious adwerse evert
oy
Death

Augverse event leading o discontinuation of a
stuwdy dewg

Comnfirrmed hypoglyoermic
ad werse ewvernt®

Ay
Requiring assistamos

Event consistent with wrinary tract infection |
BAale patients

Femals patients

502 [Z5.4)

SRE [42.3)
119 (5.1)
453 (194}

Empagliflozin,
10 rragp
[P =2 45)

murmmber of potienes

2112 (90O.1)
S35 (22.9)

8BS :3:54
a7 |
&,

g@ [ZB.0)

EER RIS
425 [18.2)
LEO (L0 S
245 [35.5)

Empﬁg:lr:.l;:rnnﬁ 6(\6 &"

X3
PR
X2 00 S
P§\4 SN

&

(rereddd \
é,k@q 50. ‘5\6\

.

§O%

6\\0 I:"-'--""E!-'-"}

LZ30 (SOLZHT

@

13 (390
7o (3.4
3QF (17.00

E4F (27.5)
30 (1.3
416 (17.2)
L0 (oL
246 (27.2)

LLOD (Z23.5) %

17ED (ZR.Z) |
176 (3.8)%
E13 (L7.3)4

1203 (27.5)
B3 (1.3}
S42 (1LB.0)
SO (LOLS)
492 (2E.4)%

o plecated wrnary tract bnfectio ms e g (L4} 48 (2.0 22 (1.7
Event consistent with genital infectic \1/% O(\ 42 [(L.E) 153 [EB.5) 148 (5.3) 201 (5.4)F
B ale= patients 6 25 [(1L.5%) BS (5.4 FF(=.a)] 1&6 (5.0
Fermale patients . A 6 £ 17 (260 Bl (D3N F1 (10, E) L35 (0.0t
Ewvent caonsistent with mlw@.geplm&% 115 [(4.9) 115 [(4.9) 124 (5.3) 235 (5.1)
Aucute rercal failere§§ GQ 6“" 1S5S [E.5) 120 [S-Z) 1ZXS (5.3) 46 (5. 215
Aoute kidmey |rl_||..| ‘\G IF (L&) 25 [L.1% s (O.E] 45 (L0
Crialb-mkic I-: W‘ 1 (=0.1) 3 D1} 1 =1} 4 (0.1}
Thrn-rnb? T e 2 (0.9) 9 pOLA) Z1l (0.9] 30 (0.5)
EM el | G1 (3.9) 92 (3.9 BEF (.7 1L>F9 [(3.8)

E

+
i
L

|:.-|| are for patients wha had ane oF more event and whoe had recerved an least one dose of a stedy drug. All events ocourred within F days

after the last receipt of the stwdy druag.
P=0. 001 for the comparison with placeba.
P=0.05 for the comparison with placeto.
P=0.01 for the comparison with placebo.

Zinman B et al. N Engl J Med 2015;373:2117-28.




CANVAS Program — Adverse events

RCT enrolling 10,142 participants with type 2 diabetes randomly assigned to receive canagliflozin or placebo and were\,gqllowed

for a mean of 188 weeks.

Canagliflozin 300 mg has a
higher renal excretion of
glucose when compared to
empagliflozin 25 mg é@@(

g/day vs. 72\&/519&' ?@( {
I
el

abé\o\o

Table 2. Adwverse Events.= \
&9

Ewent Canagliflazim Placebun P Waluey

Ewent mmwﬂ d*‘-
Adl sericus adwverse events \\, \6\ 120,10 Lo W B
Agdwerse events leading to discontinuation E\é \6 328 0,07
N 5

Sericus and nonserious adwerse events of interest O
recarded in the CAMWVAS Program

Acute pancreatitis (adjudicated) \'6 ,a\\6 6‘\6\\,@5 0.4 063
60 (e a .6 0.2 .17

Remnal cell G
EBladder e G \ 1.0 1.1 Q.74
Breast &\ 60( 3.1 2.6 0.65
Photosensitivity P 6\ 1.0 0.3 .07
Ciabetic ketoacidos: @ -::m 0.6 0.3 0.14
Armpuwtaticon Q 5.3 3.4 e W

Fracture {a-d@ ed] 6\

15.4 11.9 .oz
E:urr& 11.& G2 Lo W 17
%hus t Q embolic events 1.7 1.7 063

I"rn-alc genitalial 34.9 108 i 01

\’ Sr:nei&.nd nonsericus adwerse events of interest
d‘a \‘ collected in CAMNYAS alorne
6 6\} Osmotic diuresis 34.5 13.3 =0 D01

Wiolurme depletion 26.0 18.5 Q.09
Hypoghrcermia SO S46.4 .20
Acute kidney injury 3.0 4.1 0.33
Hy perkalemia 5.9 4,4 0. 10
Urinary tract infection 40,0 37.0 038
Mycotic genital infection in women 68.8 17.5 =0 0L
Severe hypersensitivity or cutaneous reaction 8.5 B.1 0.17
Hepatic injury 7.4 9.1 0.35
Renal-related (including acute kidney injury) 197 17.4 .32

Neal B et al. N Engl J Med 2017;377:644-657.



Dapagliflozin - A pooled analysis of safety data from phase lIb/Ill clinical trials

Data were pooled from 13 placebo-controlled trials of up to 24 weeks’ duration (dapagliflozin, n = 2360; placebo, 5.

2295). \O
) | ‘06\0
O\
o o
v\ R\ ¢
. RS
TABLE2 Summary of AEs of special interest (13-, 21- and 30-study pools) \6 D 6\6\\
Placebo-controlled 13-study N2
Placebo group X2 5\6%@ Dapagliflozin 10 mg group
(N = 2295; 957.9 patigthyearsk ¢ © (N = 2360; 997.6 patient-years)
REAPT O
Volume depletion AES, n (%) 1{@3& P 27 (1)
Most common volume depletion AEs (>1 patient in EItl‘WMlmE%\g@.lp:l n (%)
Hypotension 0?\0 \(\6\9(13 2) 15 (0.6)
Syncope 65P‘$ e oW 3(0.1) 6 (0.3)
Orthostatic hypotension P\\/6 6‘6\0(\ 6 (0.3) 2 (0.1)
Dehydration 6\'6 6‘3( G\O\l 0 2(0.1)
e\ S
39(6‘) (© :
W e

Jabbour S et al. Diabetes Obes Metab 2018; 20: 620-628



KEY MESSAGE
SGLT2 inhibitors lower BP by inducing osmotic diuresis. 2

'@(\6‘ A\
This effect is beneficial in individuals with uncontrol!gd\*ﬁ\\@@%ension but
can lead to postural dizziness, orthostatic hypo@t\eﬁ%’gﬂag‘nd dehydration,
especially in elderly individuals with kidn&w&jé(eésse or those taking loop
diuretics. NN
N\PgiQ\Q(ega
S
In the EMPA-REG OUTC%M%%@@?}@adverse events consistent with volume
. S O . . . . .
depletion were r%rgﬁ'ﬁeq;o%%urred at similar frequency in the empagliflozin
and placebo a@oﬁgs‘@‘.l% vs 4.9%, respectively).
07 AcC
PR
‘\\16 S
Ia\mﬁ\trast, in CANVAS Program, volume depletion was more common in

the canagliflozin vs placebo group (26.0 vs. 18.5 events per 1000 person-
years; p=0.009)



The diuretic effect exerted by SGLT2 inhibitors means it is important to
assess volume status and BP before initiating treatment.

In hypovolaemic or hypotensive individuals, the SGLT2 inhiwitor should be
delayed until the fluid status and BP are correcteu.

If an individual is euvolaemic but ve!ging towards hypotension, SGLT2

inhibitors should be initiated cauticusiy and close monitoring is advised.
Euvolaemic, normotensive iraividuals on thiazide therapy can continue
with the thiazide as this viuretic does not further reduce BP beyond the
reduction achievea with SGLT2 inhibitors.

In contrast, in individuals receiving more potent loop diuretics, reducing
the dose by 50% should be considered, with close follow-up.
years; p=0.009)




Potential Effects of SGLT2 Inhibition
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Domanda n.2 o

R \\&\'&%\6“\‘
Il trattamento con SGLT2 inhibitors non modifica é@c@a@% odo gli
elettroliti sierici \66\\@ é\d\,@\\a
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Magnesium

>
A meta-analysis of 18 RCTs that reported changes in serum electrolyte levels, for a tqt@é@\?%ﬁm
patients and 4 SGLT2 inhibitors (canagliflozin, dapagliflozin, empagliflozin ar%d&&é%liflozin)

a AR
i, N, \\.‘a} \\6 o
Author (year) [ref.] WMD (85% Cl)  sqie éﬁ:m % Yacebo Wesght
p—— S
Canagliflozin ‘a\\a ) d\\a\\

100 mg % 3\

Wikding e al (2013) [5) N L} .'l".-éza &7, 7.0 (103 168, -1.9 [T.H) 31.50
Forst ot al (2014) [6] —_— 0@ Lsue(v 7] 113, 76(8.9) 115 0(10.1) 21.14
Bode et al (2015) [T] —— \ S " Al (e\\l!. 9.75) 241, 6885 237, -1.3(8.9) 4T3
Subtotal | F=0.0%) $ d\ (6.59, ©.16) 511 508 100,00

O\
,ﬁ"ﬁ'__:?e: ol (3013} 9 P& ‘\ Q@._ 10.80 (R8T, 12.73) 156, 9.7 (9.5) 188, -1.1 (7.8) 3430
Forst ot 8l (2014) [6] O‘@ 65 —p—— 1140 (BAS 1305) 114, 114 (B6) 115, 0(10.1) 10.65
Bode ot al (2018) [7) 0?\ (\6 —— 1.0 (B43, 12.77) 236, 9.8 (9.6) 237, -1.3 (8.9) 4596
Substotal | F=0.0%) P‘$ (‘\g\ < 11.06 (8.92, 12.19) 508 48 100,00
P 66 < (\‘e. O
.1"\'. 1
32 e ¢ ’
al_:ll:u,'.r{- \;@:m PR ML INGTE Al S8 LT ITRBReE BT
AN

\
(GQ@ (CP
. NN ge‘ . . .
Weighte aﬁé\én differences (WMD) for changes in serum magnesium level for SGLT2 inhibitors vs placebo,
stratifidd y dose. A WMD (95% ClI) for canagliflozin calculated as mean percentage change from baseline.

Tang H et al. Diabetologia 2016,59:2546-2551



Magnesium

A meta-analysis of 18 RCTs that reported changes in serum electrolyte levels, for a total of 15 309\6@%
and 4 SGLT2 inhibitors (canagliflozin, dapagliflozin, empagliflozin and |pragI|fI021%bé\O

nts

b 6\
n, Mean %
Author (year) [red ] WMD (95.% Cl) SGLT’E@ ar (&Q\@‘ YWeight
Dapags! OQ\U @‘o‘
BnaghNcEn
2.5 me \\0 %é%\\o‘
Wilding at al (2012] [8] —— 020 ®4 .r-‘l-? 0.08 (015 193, 0.2 (0.38) 5035
Bailey e ad (2015} [10] B , <008 (0.18) 78, -0.1(022) 4568
Subtotal [Fed 6% —— =3-c‘ 0 1*\‘(] s EE-" 268 10000
3 g
Wilding et al (2012) 8] "L@%a 018 (012, 0.24) 211, 0.06(0.17) 183, 012 (0.38) 51.14
Bailey &t al (2015) [10] 0.05 (-0.02, 0.12) 64, -0.05 {0.2) T4, 0.1 {0.22) 48 86
Sublotal [F=87 2%) 0.2 (0.0, 0.24) 275 PER 100.00
\O) _aQ
10 mg MRS A\
Wilding et al (2012) [&) eggP\ (\G O —— 21 (015, 027 194, 0050017) 153, 012 (038 3223
Bolinder et al (2014) 8] P‘\’ (%\O + 0.06 (0.05. 0.07) B9, 002 (0.04) 91, -0.04 (0.04) 36T
Balkey o al (2015} [1066 \16 —— 003 (004, 0000 7O, 0U0F (0. 19) 75, 0.1 {022) .07
Suttotal (F=62 1%, G\ ppe—— 010 (001, 0.18) 353 58 100,00
’O‘f e |
(\U" | | T
<01 L] o1

DaCriEs SEnurm NS I r s S ML T Ol iU

\2\9
Welg&ed mean differences (WMD) for changes in serum magnesium level for SGLT2 inhibitors vs placebo, stratified by dose.
A WMD (95% Cl) for dapagliflozin was calculated as mean change from baseline in mmol/I.

Tang H et al. Diabetologia 2016;59:2546—-2551



Magnesium

A meta-analysis of 18 RCTs that reported changes in serum electrolyte levels, for a total of 15,309 patients ar\%@\%LTZ
inhibitors (canagliflozin, dapagliflozin, empagliflozin and ipragliflozin) ‘06\0

0\0
Empaglifherin
10 ey
Rosarstock of al (S008) [11] —— O DUDE. O 1.2 186 .1 r.'_:-1 \\6 12 54
Feodhen a1 all {20133 [12] —— OO =0, 062, OO0 =24 -::-..D Jég 12 80
DeFronezo ot al (2015 [13) e O A (OO, 1.4 135 6\ o ||:| 2| 18T
L =sairn b &l [(205) [14] i 0 (DO, 130 L] %\ 133, D {a.u) 12 .30
Howmos of al (2014 [15] -:n:-:r_--:l:l.z.u.u.:a @@ :@ TES, O (0.1 12855
Harirg el sl (230145 [17] E O -0 02, ?1 \‘m 207, O {a.1]) 1275
Hanrg & al (201586 18] (o 0w o s Tl [{= I} 2Is O(0.1) 12 80
Loruman e al (2015 [15] - L0 g '5 DUDsS (O] 2RI, O 1) 135
Rosermiock ol sl (2005) |[210] = 6 G O {010 170, O[Ok [ e ]
Subicial [ F=55,1%] _— G&%‘%’Q&I 1= 1] | arTr 100,00
2 .\\
25 g &\ S AN
Feosansicck ot al (200485 [11] —— QP\ &&tl}{l'-'.{l-‘l:l] 188 o1 2} 183, O {a.1) 1181
Fodan ot ol (20035 [12] —i— O 0 o0 =002, 002 Z24_ O o) 28, O (0.1 1.2 S5
i rorneEs o al (201 5] [13] eg O 1y (O, . 1-4) 134 0.1 1] 128, O (0.Z) 1083
Lerwdir &t @l (2015) [ 1] . ( O 1 (DO . 1.3) 134, o1 (1) 133, 0 0. 1] 1Z 45
HKorwscs &1 al (2014F [15] ﬁs\Q O T GO, O 12 TSR 1 (1) 18E, O (3.1] 12 658
Haring of & (2014) [17] O —--\e 010 (OUDB. 0.12) 213001 (0.1) 207, O (0.1) 12 80
Harimg &1 &l (20050 18] ‘(\a O, D =00 L2, 0,02 21E. O {.7]) 25, D i{0.1) 12 59F
Zrvnan o al (2015} [19) & *{g\ G085 (004, 008 2342, 008 (0.1) 233, @ 00 1) 13 66
Feosasnsicack o &l [0 5) |30) P\ \ L W P ] 65 O {0 1) 170, O[Ok [ ]
Subiicinl | FeSd B P %6 > Qi_::;- O OT 0 el $h CH P aFrT 1060 160
.
Ipragltiozin P\\& ‘%\O\
50 g S
L et anll (200085 23] ,a 66 \aq i OO (OO0, O 0E]) BT, DUOT (0u0EaS) BE, 0015 {007 L Ll
Suticaal [FMA) (6\' (@ - .05 (0U0E, 008 BT B3 1 OW, (M
-ﬂa e\‘e -
Qﬂv" \C .
( 0.1 0 0.1

I'_‘Igru:-:.-uu Sl MU A QST

é\"\\‘a

WelgIQ d mean differences (WMD) for changes in serum magnesium level for SGLT2 inhibitors vs placebo, stratified by dose.

I reC resarerll S IS Seurm

A WMD (95% Cl) for empagliflozin was calculated as mean change from baseline in mmol/I.

Tang H et al. Diabetologia 2016;59:2546—-2551




Calcium, phosphate, potassium and sodium

A meta-analysis of 18 RCTs that reported changes in serum electrolyte levels, for a total of 15,309 patients QB\DQ\SGLTZ
inhibitors (canagliflozin, dapagliflozin, empagliflozin and ipragliflozin) 0\@‘0
\

Table 1 Meta-analysis of WMD in changes in serum calcium, phosphate, potassium and sodium levels for each SGLT2 inhibitor vs placebo, mn(@\ (\ \6\\'
SGLT? inhibitor| Serum calcium level Serum phosphate level Serum potassium level J@g\mmlm level
nm N WMD(95%CI) HetF% | n N WMD(@@%CI) HetF% |n N WMD(@ W M‘a n N WMD(@$%C)  Hel'%
(95% CI) (95% CI) . 6 \ (95% CI)
O
Canagliflozin® o 0 (G
100 mg 2 51 1ol (-633,954) 903 $\ 7 ]ﬂl% Q‘N 088, 1.17) 040, 90 2 541 -022(-061,017) 343
300 mg 2 M1 2.56(-3.32, SM}I é@ 0.61 (=1.45,2.27) 72(592) 2 541 0.36 (-0.68, <0.05) 0
Dupaglifiozin® (ee,
25mg |2 535 0.03(-0.02008 6 2 535 001 W}l ‘%\Q 2 535 —0.02(-0.20,0.15) &9.5 2 535 005(-0.68,077) 218
5 mg 2 543 0.00(-0.03,003) 209 2 543 01 2 543 —0.08 (-0.17,001) 2.1 2 543 049(-011,1.08) O
10 mg 3 712 0.00(-0.03,0.03) 46.6 (0, B4 \iV@ u-ns(\@ﬁ:m: 433(0,83)) 3 712 —0.04 (-0.20,0.13) H4.6 2 532 037(-031,1.06) O
Empaglifiosin® G
10 mg 9 7578 0.00(-0.01,0.01) P\ ‘ \@"} 002 (—-0.01, 005y 93(89,96) 9 7578 0.01 (—0.02,0.04) 652029, 88) 9 7578 0.19 (—0.03, 0.49) TT (56, 88)
25 mg 9 7552 0.0 (-0.01, U&‘@ U:}.ﬁ,qe 9 7352 002 (-0.01,0.05) 93 (B9, 9M) | 9 T552 000D (-0.04, 004) TET (56, BE) 9 TS52 031 (0u0d, 0.58) Rel (75, 92)
Ipragliflozin® X (G\a
50 mg 1170 2@({—‘:&&ﬂﬁ - 1 170 0.13 (-0.02,028) - 1 170 0.02(-0.08,0.12) - 1 170 000 (—0.62, 063 -
* Mean Oudzc ?@m\ﬁw
b Mean :@ﬁ;\ﬁm baseling (mmol1)

anabysis 21
=, data not available; n, number of tnals; N, mumber of patients; Het, heterogeneity

Tang H et al. Diabetologia 2016;59:2546-2551



KEY MESSAGE

 An increase in serum magnesium levels by 0.1-0.2 mEg@%\‘{?&aﬁents without
chronic kidney disease, receiving SGLT-2 inhibitorg&@&%’;@@%‘nagliflozin,
or s or s : el e N ~. D .y
empagliflozin, dapagliflozin, and |pragI|rozh®a\R>ea§e|‘éported in different
studies. @ e
N
e Significant changes in sengn@g\gi@ﬁ’\\ and potassium concentration have not
been observed in aliégﬁaigs With SGLT2 inhibitors.
N

P aelcd
: - e\? : L en s
e Asmall |Q)g¢@(é§ga1ﬁ serum phosphate levels following SGLT2 inhibitor
adr{)gﬁ‘ﬁ?raﬁ%n has been reported in some clinical trials.

ov
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EMPA-REG OUTCOME - Adverse events

7,020 T2DM patients randomly assigned to receive 10 mg or 25 mg of empagliflozin or placebo once daily (median\a
observation time 3.1 years).

Table 2. Adwversae Events.™ 6\0\
Empagliflozin, Empagliflozim, w \
Plasceis 10 rma 25 mg azim
Ewvent [N =T333) (M =2345) [M=2343]) \\"&
number of potients (percent)
FAurry adwverse event 2139 (91.7) 2112 (90.1) 2118 (90, \G @h% 'Eﬂ:l 2T
Sowere adverse ewent 552 (15.4) 536 (22.9) 5-54 1 t} \\‘a (Z3.5)%
Serious adwverse event d\a
Ay SHE (42.3) B7G (37.4) \)\’6 'EI] 36 1789 (38.2) 1
Death 119 (5.1) a7 (4. lp 176 (3.8)%
Adverse event leading to discontinuation of a 453 [(19.4) 416 ﬁ! \16‘39? (1709 E13 (17.3)§
-Cnnﬁrm:dd'.::::ﬂy::;m Oﬂ P\ d\
Ay E50 [2?.&( 8.0 G4F (2T.&) 1303 (7.8}
Requiring assistance wP‘ ‘\ Q( 33 [L.4) 30 (1.3) B3 (1.3)
Event consistent with wrinary tract infection | QE 18.1 e 5 426 [18.2) 416 (L7.E) E42 (18.0)%
Male patients 0?\ w& 1E0 [LOUS) 170 (LO.1) 350 (L0.5)
Female patients P\$ B} 246 [35.5) 246 (3T7.3) 492 (36.4)%
Complicated wrinary tract |rrFer_1|n 6 e 0-!1 [(1.E) 34 (L4) 48 (2.0 22 (1.7
Event consistent with #mtak\\/ nit %\O 42 [1.EB) 153 (B.5) 148 (6.3) 301 (6.4
Male patients 2% (1.5) B9 [5.4) T7 (4.5) 166 (5001
Female patient \ 17 (2.8) 64 [(9.2) 71 {10.8) 135 (LOL.Op T
Ewvernt consis é‘aepletmn:tt 115 (4.9) 115 (4.5) 124 (5.3) 239 (5.1)
A::ut-!- r \\ 155 (6.5) 121 (5.2} 125 (5.3) 246 (5.2)§
.\é' 37 (1.6) 26 (1.1} 19 (0.5) 45 (1.0
‘\‘S X@u n515'|'| 1 (=0.1) 3 (0.1} 1 =1} E ]
o) W Thrombolmbolic eventtf 20 (0.9) 9 (0.4} 21 (0.9) 30 (0.5)
O‘\QQ Baone fracture] | Sl (3.9) 92 (3.9) g (3.7 179 (3.8)

6‘08‘0\0

E S

o s

Data are for patients who had ane or more event and who had recenved at least one dase of a study drug. All events occuwrmed within 7 days

after the last receipt of the study drug.
P<=0.001 for the comparison with placeba.
P=0.05 for the comparison with placebo.
P=0.01 for the comparison with placebso.

Zinman B et al. N Engl J Med 2015;373:2117-28.



CANVAS Program — Bone Fractures

10,142 participants with type 2 diabetes randomly assigned to receive canagliflozin or placebo and were followed for,g mean of

188 weeks. 6\06,\()\0(3
Table S9. Effects of canagliflozin versus placebo on 1‘riu:tur%éiﬂ0
CANVAS, CANVAS-R, and the CANVAS Program A
@ '\<5\’\‘a
O\ S
Canagliflozin Pla::e \’tﬁﬁfm P value*
Per 1000 éo gék confidence

patient—vears»@@tleanea rs interval)

NG e

Low-trauma fracture (primary outcome) _ nﬂ P D o\
CANVAS N L 1299 831  1.56(1.18-2.06)
CANVAS-R -0 W e 2 7.87 10.30  0.76(0.52-1.12)
CANVAS Program _ QO% a0 1158 9.17  1.23(0.99-1.52) 0.003

6\A\ O\\J

All fracture {seeg}uga ry quﬁ@:me]
CANYASQ? * (o \ 16.92 1094  1.55(1.21-1.97)
W -Re\@ 11.42 13.23 0.86 (0.62-1.19)

Q‘ CANYBS Program 15.40 11.93  1.26(1.04-1.52) 0.005
‘\"\\13 @a@ is of fractures included all events at any time point in all patients who were randomized and received 21
Q05\ dose of study drug.

*P value for homogeneity between CANVAS and CANVAS-R.

Neal B et al. N Engl J Med 2017;377:644-657.



CANVAS Program — Adverse events

RCT enrolling 10,142 participants with type 2 diabetes randomly assigned to receive canagliflozin or placebo and were\,gqllowed
for a mean of 188 weeks. ,\O\OQ)

Table 2. Adverse Events_ = s 0
Ewvent Canagliflazin Placeb W ué\

event rate per TO00 patient-yr \\6(\ 6 \»
All sericous adverse events 104.3 120.0 s ‘a g\\
Adverse events leading to discontinuation 35.5 6\& o7
Sericous and nonserious adwverse events of interest @

recorded in the rogram
Acute pancreatitis {f::r:;:t:d}g a5 ‘a\\ \& a\ 063
C""":::‘al cell @6\)\66(6 6 ° 0.2 017

Bladder 1.1 0. 74

Breast &\ o 160(\ 2.6 0.65
Photosensitivity Q P d 0.3 007
Diabetic ketocacidosis [(adjudicated) O ga 0.3 .14
Amputaticn P$ Q(e 3.4 =001
Fracture (adjudicated) i 6\

Adl O . \e 15.4 11.9 002
O o | | |

Low-trauma 11.6 9.2 006
Wenous thromboe enl:i u (e 1.7 063
Infection of rn-a - |IEI 34.9 10.8 w1001
Serious and nan -Eu'enls of interest
-I:lll:l" alan:1
.@.: i 34.5 13.3 <101, 1001
a. d@{gan 26.0 18.5 0009
(G\JVH:; e rmia 0.0 Fr 0.20
. aQ kicdney injury 3.0 4.1 .33
\\‘\\l ? H:.rpq:rlt.ah:m a 5.9 4,4 0.10
O6 Urinary tract infection 40.0 37.0 0.38
O‘\QQ Mycotic genital infection in wamen 68.8 17.5 =i0.001
Severe hypersensitivity or cutaneows reaction 8.5 B.1 .17
Hepatic injury 7.4 9.1 0,35
Renal-related (including acute kidrney injury) 19.7 17.4 0.32

Neal B et al. N Engl J Med 2017;377:644-657.



Bone Mineral Density in Patients With Type 2 Diabetes Treated With Canagliflozin

716 T2DM patients (55—80 years) randomly assigned to receive canagliflozin 100 or 300 mg or placebo; BMD was\aos@ea@sed using

dual-energy x-ray absorptiometry at weeks 26, 52, and 104.
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Pharmacodynamic responses to canagliflozin treatment

A randomized crossover trial of 25 healthy volunteers: individuals were randomly assigned to treatment groups (plgefbo or

canagliflozin [300 mg/day]) for 5 days and were subsequently crossed over to the other treatment. \06\0\
. OV
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In health é@@%teers, canagliflozin treatment induced only a transient increase in serum phosphorus, followed by induction of

FGF23 a é PTH, which together function to restore serum phosphorus to normal levels.
Whereas FGF23 and 1,25(0OH) D also returned to baseline levels, PTH levels remained elevated at the end of the 5-day study.

Blau JE et al. Nature Review Nephrology 2018, in press.



Effects of SGLT2 inhibitors on safety otucomes

A systematic review and meta-analyses including data from 6 regulatory submissions (37,525 participants) and 57 .

published trials (33,385 participants), which provided data for 7 different SGLT2 inhibitors. G\O\O
Drugs 5GLT2in hibitors Control Relative risk d\m}
with  (nfM) (n/M) (95% CI)
data

Data from requlatory submissions \:a\\() \\
Urimary tract infection & 141919835 G900 847 . e\a 1- 15‘5) 6} 0
Genital infection [ 124319835 14310847 00-5-63) co®"
Cancer 6 253725071 112/12454  —fo— R A ,(.a\ 1-|:|;r (085134)  ©
Bone fracture 5 301/19120 161710383 —— A A\ 0.99 (0-82-1.21)  29% |
Vohsme depletion 6 505/19835 159/10847 — 6\)\0 o D7 153(127-183)  40%
Thromboembolism 3 26113375 616976 ——»—GGﬁei— 154(063-379) O
Hypoglycaemia 5 2283718147 1308/9364 + &\ S . 0(\ 100 (0-94-107)  67%*
Acidosis 1 1/1630 0/311 i-P A S »  057(002-1410) NA
Kidney disease 4 14520973 66111 7%"0 —4-—%6 1-21 (0-91-1-62) 10%
Data from scientific reports Q(e
Urimary tract infection & 1853117096 M e 6\l— 102 (0-95-1-10) 45m*
Genital infection & 1-119."197{39 e >HE (1-43—3-34] Foe
Cancer 3 13 A(\Q\-'Elﬂ — 0-72 (0-34-1-54) 0
Boee fractune i o dEE (\G 141"."1‘_-]1-1 —— 096 (0.78-1.18) 1%
Volurne depletion PA\\/‘G‘E w‘ ' 184/7782 -— 116 (0-98-1.38) 0
Thromboembolisrm 66 1 d 7 20/2333  4+—f— 075 (0-42-1-31) 0
Hypoglycaemia D é\@ 3204/19260 209310289 o 0.95(0-91-1-00)  Bg%*
Acidosis \ \\6( 414687 12333 - - » 199(022-1780) NA
Kidney di!(@Q "\QG 2 292/7075 17113955 — 0-83 (0-69-1-00) 6%
\"\\]QQ QG( 05 10 20 o 50
6\ Relative risk
Favours SGLT2 inhibitor Fanvourrs contral

Figure 3: Effects of SGLT2 inhibitors on safety outcomes, owverall and for each drug, based on data from regulatory submissions and scientific reports
Summary effects for all drugs obtained from fixed-effects meta-analysis. NA=not applicable. SGLT2=sodivm-glucose cotransporter-2. *p heterogeneity <0-05.

Wu JH et al. Lancet Diabetes Endocrinol 2016;4:411-9.
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e Canagliflozin may also increase the risk of bone fractures. In }\'@e@ﬁNVAS
Program the rate of all fractures was higher with canaglig\esz‘ipa\i\s placebo
. . : o WO oh
(15.4 vs 11.9 participants with fracture per 1000 p%ee&@eé\érs; HR 1.26
SO 6\\6
[95% CI 1.04, 1.52]). X
N @ e
e |In the EMPA-REG OUTCOME stu%\(cbﬁ (ega'é‘portion of participants who
developed fractures was Iowﬁ%@ﬂ\‘)the pooled empagliflozin group and
the placebo group (3&%%?\'@[3@8%, respectively).
N\ e(é\o
32 "\
e A meta-ar}g@v@i\\gemﬁrials evaluating combined safety outcomes of
canaog\lmé)zivﬁ‘aapagliflozin and empagliflozin did not support a harmful
effict of SGLT2 inhibitors on bone.



Potential Effects of SGLT2 Inhibition
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mean of 188 weeks.

CANVAS Program — Lower limb amputations

10,142 participants with type 2 diabetes randomly assigned to receive canagliflozin or placebo and were followed {%r‘a

71% of the affected
participants having

their highest

amputation at the
level of the toe or
metatarsal.

The increased risk of
amputation began to
emerge after 6 to 12

months of exposure,;

pati

Canagliflozin
Event rate
per

e e

Figure S5. Highest-level atraumatic Inwggff?\ mputations
experienced by participants in the\ghgga rogram
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CANVAS Program — Lower limb amputations

10,142 participants with type 2 diabetes randomly assigned to receive canagliflozin or placebo and were followed f%r‘a

mean of 188 weeks. xO\°
. 6\06
&
Table 58. Effects of canagliflozin versus placebo on at[agmﬁ‘ |,g;\{ﬁ¥ver

limb amputation in key subgroups in the CANVAS Prog ?1@‘5\6\

\O
*a,a\\’& \d\\’&\\
Canagliflozin.cOPlagebd” Hazard ratio
Perf&m? . 5@‘&! 1000 (95% confidence
\Rﬁib\ -y é patient-years interval)
_History of amputation > W o O
Yes of© @° 79630 59.16 2.15 (1.11-4.19)
No 65%“ o OO 4.68 2.48 1.88 (1.27-2.78)
A2 e
: . " N
History of pe Lglvf@a\l)\n\@&ﬁar disease
Yes Q@ " N 12.09 8.16 1.39 (0.80-2.40)
NSO (\© 5.20 2.41 2.34 (1.53-3.58)
SNee

0’\‘390

Neal B et al. N Engl J Med 2017;377:644-657.



observation time 3.1 years).

EMPA-REG OUTCOME - Lower limb amputation

7,020 T2DM patients randomly assigned to receive 10 mg or 25 mg of empagliflozin or placebo once daily (median\0

i o)
A 3.0, — Empaaliflozin Flacebo (\'3\\6\\
< . la
’5 ) HR 1.00 \
' (95% C10.70, 1.44)
R P = 0.0024
&
5
@
£
=
=
=
£
o
a"‘)&a
. T T
oe® (O : 12 18 24 30 3 42 48
‘\\"\\]0 ?8 Months
S Mo. of patients
0\‘3‘\) Empagifiozin 4687 4616 456 4428 3087 20850 2491 1637 305
Placebo 2333 2283 2238 2185 19047 1442 1218 787 171

Inzucchi SE et al. Diabetes Care 2018;41: e4-e5



EMPA-REG OUTCOME - Lower limb amputation

7,020 T2DM patients randomly assigned to receive 10 mg or 25 mg of empagliflozin or placebo once daily (median obi,grvatlon

time 3.1 years). ,\0\0g
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SGLT2 inhibitors and amputations in different studies

Table 1| Risk of lower limb amputation with SGLT2 inhibitors in different studies g\a
SGLT2 inhibitor Study Comparator  Events Results (95% CI) Refs 6\'0\0
RCTs ) 0‘\6\0
Meta-analysis 14 RCTs Placebo or 221(1.8%) versus 96 (1.3%) OR 1.40(0.81-2.41) d\
(all three inhibitors) active AHA 6(\0‘ ‘\\'
Canagliflozi CANVAS laceb ’&‘3\\ A
anagliflozin 100-300 mg VA Placebo 6.3 versus 3.4 per 1,000 pt-yrs HR 1.97(1.41-2.75) ‘a\ }
Canagliflozin 100-300mg  Phase IHV RCTs Placebo or 0.5 versus 2.2 per 1,000pt-yrs ~ RR0.23 (0.06-0. EI.% \G @%
active AHA
VAR
Empagliflozin 10-25mg EMPA-REC OUTCOME Placebo 88 (1.9%) versus 49 [1.8%) IRR D@. léﬁé\ "
Empagliflozin 10-25mg 14RCTs Placebo or 46 (1.1%) versus 94 (1.1%) dﬂﬁ?ﬂﬂ
active AHA c© e
1% N\
Dapagliflozin 10mg 30RCTs Placebo or 8(0.1%) versus{ &w f\\ 6@& 1.04 (NA) -
: : active At U AN go
Observational studies (G
Canagliflozin US retrospective cohort  Active AHA ﬁl\l versus 1,12 HR 0.98 (0.68-1.41)
study ? pr-yrs)
Canagliflozin (58.1%), US Department of %m 0(\ ver&usﬂ 9per1,000pt-yrs  HR1.99(1.12-3.51) g
empagliflozin (26.4%)and  Defense Military Hea (\G EASEL cohort
dapagliflozin (15.5%) System P‘ %\0
Pharmacovigilance reports d@ \]'O ‘ L. . .
o - o\ .| No indication filter
All three inhibitors %@ Active AHA 55 PRR 3.56 (2.73-4.65), P<0.0001
All three inhibitors* Q(G%.ERS‘\GG ActiveAHA 32 PRR 1.01 (0.71-1.43)", P=0.972 “| Only diabetes indication
All three inhibgqé\\la 9@&3 VigiBase Active AHA 92 PRR 5.95 (4.61-7.67)' J
AHA, anti- rflycaemic agent; HR, hazard ratio; IRR, incidence rate ratio; NA, not available; OR, odds ratio; PRR, proportional reporting ratio; pt-yrs, patient-years;
RC ized controlled trials; RR, relative risk; SCLTZ, sodium=glucose cotransporter 2. *Canagliflozin (132 events), OR 1.8%9 (95% CI 1.37-2.60) and

emp¥liflozin (89 events), OR 1.02 (95% Cl 0.71-1.48). *No indication filter. "Canagliflozin (50 events), PRR 5.33 (95% Cl 4.04-7.04), P< 0.0001; empagliflozin

(5 events), PRR 2,37 (95% C| 0.99-5.70), F=0.054; dapagliflozin {1 event), PRR 0.25 (95% C| 0.03-1.76), P=0.163. “Only diabetes indication. *Canagliflozin (31 events),
PRR 1.59(95% CI 1.12-2.30), P=0.009; empagliflozin (2 events), PRR 0.47 (95% C10.11-1.86), F=0.27T; 0 events with dapagliflozin. '"Canagliflozin (67 events), PRR
7.09 (95% Cl 5.25-9.57); empagliflozim (14 events), PRR 4.96 (35% CI 2.89-8.50); dapagliflozin {11 events), PRR 1.79 (95% Cl 0.95-3.26).

Scheen AJ. Nat Rev Endocrinol 2018;14:326-328.



OBSERVE 4D: A real-world meta-analysis of 4 observational databases

Data from 4 large US administrative databases enrolling 142,800 new users of canagliflozin, 110,897 new users of &{@er

SGLT2i, and 460,885 new users of non-SGLT2i. Follow-up: 6 months. G\O\O
TABLE 4 Risk of BKLE amputation in the overall populaticn for selected comparisons during on-treatment and intent-to-treat time-at-risk periods® . 0\6\0
On-treatment Intent-te-treat \
Exposure [n/PY) Dutcomes
Comparison Source Target Comparator | Target Comparator HR (95% Cl) P mmqucﬂw-n P Calibrated P

Canaglifiozin vs all CCAE &0 073/29 965 217 5837125 189|2¢ 190 0.56 (0.32-0.92) 03 08 144 7 1 28) 2 B85
nen-SGLTE MDCD 5998/1775 38 172716 482 |10 61 1.35 (0.86-3.41) 56 46 5\ 05 (0.62-1.73) B84 71
MOCR 9206/4707 42 T44/30 668 | 9 57 1.16 (0.48-2.66) 73 6 \m 0.88 (0.51-1.47) &5 77
Optumn 35 055/16 676 145 BE8/B4 306 |17 173 .57 (0.35-1.18) ﬁ\\@ R{\Q 467 1.03 (0.78-1.36) B2 7
Meta-analysis 111 332/53 125 445 367/256 646| 60 481 0.75 (0.40-1.41] 6’\'6:” Cjﬁb 1308 1.01 [0.93-1.10) 71 51

I = 0.18 A ¥ = 0.00
Canaglifiozin vs select CCAE &4 795/32 238 158 992/76 081 | 34 Bé 108 1065175 GO . ?a\‘@h"’ 171 382 0.96 (0.77-1.21) 75 .78
non-SGLTA MDCD 6727/1993 21 355/7401 10 15 311 n:-u a d‘p\ 34 109 1.21 (0.73-1.97) 45 43
MOCR 10 217/5222 35 398/20471 |11 37 \ St A2 34 142 0.78 (0.48-1.24) 31 .33
Optum 39 142/18 081 104 231/45 912 |23 71 46 a2 110 343 1.10 (0.84-1.44) 49 .48
Meta-analysis 120 BB1/57 536 319 976/149 8ss| 78 P\V\ 117 vﬁéﬁﬁ 56 .43 349 996 1.01 [0.81-1.25) 93 .86

F = 000
Canaglificzin vs other CCAE 43 411/20 312 70 519/31 520 O 3 a\@aa& 10.38-2.01) 77 73 102 135 1.13 (D.81-1.57) 46 50
SELTa MDCD 1424/403 1425/419 ?\ A\ 5 00 10.19-43.0m 62 52 8 7 1.25 (0.33-5.05) 75 .70
MDCR AT95/2000 504 ?,1 O(\c} 1.73 {0.28-13.34) 58 55 15 15 1,38 [0.58-3.39) A7 56
Optum 20 324/8552 :ﬁg 203, ,\v\é 13 1.40 (0.49-4.28) 54 54 a6 52 1.06 [0.67-1.68) 82 .85
Meta-analysis &9 554/31 3.5-5P\‘93 159;@(&3\" 40 53 1.14 (0.67-1.93) 48 53 171 209 1.12 (0.99-1.29) 06 06

I = 000 = 0,00
Crther SGLT2i w5 all CCAE Em G683 |23 143 0.59 §0.32-1.04) 08 14 a7 3y 0,78 [0.57-1.04) 09 .15
e (L E2 MDCD 6@3# e 25995/10 106 | © 28 0.36 (NA-5.96) - - 5 111 0.99 (0.33-2.39) 58 96
MD GQ ﬂi ‘“ﬁ 31 228/21 522 “ ar 1.65 (0.37-5.248) A5 39 13 85 1.56 (0.72-3.12) 23 A7
. b 7 49-1.9 95 77 45 306 131088189 17 13

\\,\ Meta = 78 248/33 556 324 755/182 247|359 295 0,84 (0.27-2.55) 57 6B 150  82% I = 0.51

.ﬁ.hbm-..-l \?&LE bedowe-kmnee lower extremity; Cl, confidence interval; HE, hazard ratio; CCAE, Truven MarketScan Commercial Claims and Encounters; MDCD, Truven MarketScan Multi-state Medicaid; MDCR,
arketScan Medicare Supplemental Beneficiaries; WA, not available; PY, patient-years; SGLTZL sodium ghecose co-transporter 2 inhibitors,

* Time-to-first-post-index-event analysis using varable-ratio propensity score matching.

Rayan PB et al. Diabetes Obes Metab. 2018 Jun 25. doi: 10.1111/dom.13424. [Epub ahead of print]



In the CANVAS Program, the increased risk of amputation began to emerge after 6
to 12 months of exposure and the incidence rates for amputation were 6.3 al\d 3.4
participants per 1000 patient-years with canagliflozin and placebo, res%g@ﬁ\lely,
over a median follow-up period of 126 weeks, and the HR (95% cmw?s 1.97 (1.41-
2.75). | \@\% o
00\66\\6@6\
Compared with the CANVAS Program, OBSERVE é{{mﬁag%\é%wer event rate (1-5
events per 1000 person-years, on-treatmeg\t\ aﬁdadﬂeﬁ'ne overall population) and a
shorter follow-up time (median, GO-qu@on-treatment)
O
Thus, OBSERVE 4D had Ilw&?gté‘ﬁgacal power to detect differences in the 6 to 12-
month period, the t&gﬁ'ggaﬁhlch amputation risk began to emerge in the CANVAS
Program, part rlwfh patients with established cardiovascular disease.
\169( ?6( (\0
It lé\ai??o possible that differences in the risk of BKLE amputation could be
attributable to the composition of the patient population, as patients who opt to

participate in clinical trials may not always reflect the general population.



In the CANVAS Program, the increased risk of amputation began to emerge after 6‘t,£ 12
months of exposure and the incidence rates for amputation were 6.3 and 3.4 B@j@&\ipants

. . er s . AN
per 1000 patient-years with canagliflozin and placebo, respectively, overdg)’i?edlan follow-
nn narvind nf 1746 waalrze and +thao HD (QROZ 1) varac1 Q7 (1 A1.D 7R . - o .

The comparative safety results tcr amputation are not so

concordant and! warrant further scrutiny.

It is also. Hgs& e(’lsﬁtdifferences in the risk of BKLE amputation could be attributable to
the g@ﬁ%osition of the patient population, as patients who opt to participate in clinical

trials may not always reflect the general population.
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A more detailed approach that considers indivio{gg@%@@??profiles and risk
factors potentially involved in this severe cgmﬁ}elgaiﬁ\on would help to further

unravel the cause for the suspected\m@ré(%e&er(isk of lower limb amputation
with SGLT2 inhibitors and ider&@&(\@g&@%ndidates for such a
pharmacological approac&b?\o\ @(\a\@%

\\

&665\0‘\6 0

 The possible a@@y@rg@é@znt of lower limb amputation should not offset the
cardiovas&eﬂ%\:tg\a?rﬁ renal protection offered by SGLT2 inhibitors in patients

w‘itgbﬁI%M?aet high cardiovascular risk.
o¥
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For instance, in CANVAS, the number need=d t& harm for
peripheral amputation is “330 per yea:, ccinpared with a
number needed to treat to aveid a niajor cardiovascular

event (including death) of ~203 per year. The ultimate goal
is to exploit the cardiovascular and renal benefit of SGLT2

inhibitors, while avoiding adverse effects (Nat Rev Endocrinol
2018:14:326-322).
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Even though amputations were rict seen in the EMPA-
REG OUTCOME trial, it is ot tinreasonable to avoid
.the entire class in thoss at the highest amputation

I
1
|
Ir|sk until more safety data are accumulated.
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Meta-analysis of the effects of SGLT2 inhibitors on the risk of overall cancer
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Meta-analysis of the effects of SGLT2 inhibitors on the risk of pre-specified

cancer types
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Effects of SGLT2 inhibitors on safety otucomes

A systematic review and meta-analyses including data from 6 regulatory submissions (37,525 participants) and 57 .

published trials (33,385 participants), which provided data for 7 different SGLT2 inhibitors. G\O\O
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Figure 3: Effects of SGLT2 inhibitors on safety outcomes, owverall and for each drug, based on data from regulatory submissions and scientific reports
Summary effects for all drugs obtained from fixed-effects meta-analysis. NA=not applicable. SGLT2=sodivm-glucose cotransporter-2. *p heterogeneity <0-05.

Wu JH et al. Lancet Diabetes Endocrinol 2016;4:411-9.



KEY MESSAGE

\>
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e Overall, the available data do not point to a causa»t?\@%le of SGLT2
inhibitors on malignancy risk, although n\gmcs\g\u@es with longer
duration are needed in order to det%gnﬁ?ge@fhe effect of SGLT2
inhibitors on cancer risk. Ow“ o
P§ \Q(eg
» However, these dr ‘E‘bo@]d be used with caution (or better
avoided) in pgtve“h;s@ﬁnth known hematuria or history of bladder

cancetr. Q@Q \03\‘6
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A global analysis of international spontaneous reporting systems

Eudravigilance, WHO-Vigibase (as of Feb 25, 2017) and the FDA Adverse Event Reporting System (FAERS, from 20(2}4'30

2016 second quarter) were queried to extract AEs recording SGLT2-Is as suspect. 6\0\
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A global analysis of international spontaneous reporting systems

Eudravigilance, WHO-Vigibase (as of Feb 25, 2017) and the FDA Adverse Event Reporting System (FAERS, from 200%0

2016 second quarter) were queried to extract AEs recording SGLT2-Is as suspect. 6\0\0
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Figure 2 Disproportionality across MedDRA hierarchy for “Skin and subcutaneous tissue disorders”, considering the entire class of SCLT2-Is in
FAERS. See methods for details. Dotted lines indicate non-statstically significant disproportionality. HLGTs: high=level group terms; HLTs: high-level
terms: PT: preferred terms.
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KEY MESSAGE
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e . . : : oD . :
 SGLT2 inhibitor administration has been occasionally ass#€iated with skin
reactions. 506‘6\' 5@
6\\’& \d\\’a\\

\)\6 66
e Skin and subcutaneous disorders mogwgiﬁgéﬁ‘rewithin 2 weeks of SGLT2

inhibitor administration and incb\lgd@\g(eﬂous generalized rash, drug eruption,
urticaria, erythema, and 9\5@@%@:&@5\

o™ O
2" 400
. . R - L. . . . .- .
 The incidence gj&lﬁ(bné‘actlons is higher when ipragliflozin was administered

possibly %@Qﬁ(\i@&*?ﬁragliflozin and its metabolites are more readily found in

tthgk\iﬂoas%?\imal studies have suggested.
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CONCLUSIONS

\o\og\a‘

e SGLT2 inhibitors should be considered reasonable second-lined\t@@ﬁ%ment
options for individuals at risk of cardiovascular events ‘o\r\,()t\la“é?%\%With

: : . 4D :
underlying nephropathy, if good glycaemic contro%@a@?@t\%een achieved

. . PG
with metformin monotherapy. A\
036\)‘ (86

60(\\‘

L . . N . "
 Possible side effects include urln%r(y)‘ﬁ}?%gu@ncy and orthostasis. Additional
potential adverse effects ing{g&fé\;@%ﬁourinary tract infections, euglycaemic
DKA, AKI, Iower-extreggt??\aénf@htations and fractures—the latter two to

date being assoc@&\aséﬁ(}y with canagliflozin.
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\
. Indivci)g\uﬁi% at'risk for such complications should be monitored closely and
tr@dtment should be discontinued or at least reconsidered if they occur.
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