CATANIA
_ 29 febbraio 2020
9

Societd Italiono

di Diabefologin

Hotel Mercure Catania Excelsior \'O\Og\a‘
\6\06
&®
i \\,&\a(\
c‘,\é\'a X @:\\'
Nt
e@\)’\a,w\‘\@@
INIBITORI e° O
o

e progressione della r@{l&tlgd@hale

nel diabete tlpqaa’( o2

Sicurexza ii"uso degli SGLT2 inibitori e strategie di
miglioramento dell’outcome sicurezza

Dott.ssa Benedetta M. Bonora

Dipartimento di Medicina
Universita degli Studi di Padova




La Dr.ssa Benedetta Maria Bonora dichiara di aver ricevuto negli

B
.. . . . . . . \O9
ultimi due anni compensi o finanziamenti dalle seguenti Azmn@ge\o
F tiche e/o Di tiche: ¥
armaceutiche e/o Diagnostiche: 0P
R
6\6\0\‘ @:\\'
- AstraZeneca 5Oé\c&\’\">\\

. ¢
_ Boehrlngero%gggw

- Eli Lillgn®

.t
- Ny
oéjg{eﬁ\r/‘)o Nordisk
WA
d'&%e '\(\6\6
Dichiara altres]ailaﬁo&@j@‘i\%pegno ad astenersi, nell’ambito dell’evento, dal nominare, in
qualsi\(o%li@@ﬁ)o\@%\?orma, aziende farmaceutiche e/o denominazione commerciale e di non
fareoé&b\béi(@f&di qualsiasi tipo relativamente a specifici prodotti di interesse sanitario
Q\%\%r{\aﬁl\‘ strumenti, dispositivi medico-chirurgici, ecc.).
1=



SGLT2i adverse events

> G@Genital tract infections
COMMON
> Hypoglycaemia

> Volume depletion

> Acute kidney injury
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> Diabetic ketoaudo‘(s/(;é«& 2
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> Fracture§@\®6 o“g(\ UNCOMMON
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Genital tract infections (GTI) - RCT

Meta-analysis of 82 trials with >50,000 participants | 0O
Relative oo
Drug 12 risk (9506@9 Weight

more frequent in women than ia man
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therary

.00

3.06 (2.73, 3.43) 100.00

| | I
5 1 2 4

0
RR (95% Cl) Radholm et al. Diabetes Res Clin Pract 2018



GTI and duration of follow-up
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GTI - effects of SGLT2i/DPP4i association
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GTI - effects of SGLT2i/AHAs association
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GTI - strategies to improve outcomes
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Genital hygiene ‘O‘\Qbe
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- Avoid tight synthetic underwear PGS @é\d\
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ce 6\\6
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mdeg@ﬁagéﬂﬂ?/ from glycemic control, degree of glycosuria
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O\Q‘Bﬁ%ct action of DPP4i on yeasts, moulds, and bacteria?



Hypoglycaemia

Meta-analysis of 38 trials with 23,997 participants
SGLT2i vs placebo OR 1.28 (0.99-1.65); I> = 0%

SGLT2i vs active comparator OR 1.01 (0.77- ggcz% I\\@:‘G%
N
Incidence of hypoglycemia was Iog@i@@ @ treatment groups,
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Volume depletion - RCT
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Group by Studyrame Statistics for each study Val. depl. AE / Total (s ratio and 95% Q1
Drug N \\’c>\\
Cdds  Lower  Upper . X &
mtio  limit  limt ZValue pValue S@ATZ  Control 00\6 W
Bexaglifiozin 1192 035 3990 0285 0776 6/157 5x15%\6 5\6\‘9
Canagiflozin 1392 1177 1648 3851 0,000 465!1[3643 L
Dapaglifiozin 1099 0964 1254 1413 0,158 5&9!
Errpagiifiazn 1104 0817 1330 1m3 g@ 973;'5411
Ertuglifioan 1217 0656 2258 /\g% 16/ 1407
Ipraglifiozin 1344 0629 2871 22x551 12/359
Luseoglifiozin 1288 0375 ﬂéﬂﬂm 4@\ 15/659  4/235
Remoglifiozin 3,190 %@\?ﬂ 0431 7/164  0/33
Sotaglifiozin 3,140 Tl 2,?13 0007 33/1485 7/1229 —
Tofoglifiozn P\ 1551 0121 23/643  3/192
Owrall Q(GQOQ( 20t 1,100 1311 4004 0,000 1581/48776 912/ 32987 +
—J o
05\\\ (6\6 0,01 0.1 1 10
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Volume depletion - background therapies
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Placebo Empaglrﬂozmgﬂgf \\3\ Empagliflozin 25 mg
Rate/100 ) 3\\0 00 Rate/100
n (%) patient-years (é@\) \6\\% ient-years n (%) patient-years
Volume depletion® 5\6
Overall study population 115 (4.9) 2 04 11§@4@) 1.97 124 (5.3) 2.11
ACEi/ARB yes 97 (5.2) EO ‘\\l 217 109 (5.7) 2.30
CEi/ARR no 18 (30) G 1309 114 15 (3.4) 132
Any diuretic yes 67 (6.8) 6’( 2.9% 66 (6.4) 2.65 69 (6.8) 2.82
Any diuretic no 48 ( Qﬂ 49 (3.7) 147 55 (4.1) 1.61
CCB yes \ ; 37 8.7) o0 AT 5.9) Z
CCB no &@ (\6 2.05 78 (5.0) 2.01 80 (5.0) 2.01
NSAID yes \Q 14 @ﬂ g 339 13 (7.1) 2.89 21 (11.2) 4.54
NSAID no Q@‘ ) 4.7) 1.94 102 (4.7) 1.90 103 (4.8) 1.91
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Volume depletion - age subgroups
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Volume depletion - CKD patients
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S. Bull, C.P. Cannon, G. Capuano, P.-L. \& eeu Q& eene, A. Levin, C. Pollock, D.C. Wheeler, Y. Yavin,
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6" Hazard Ratio
Variable $€ Q&anaghﬂozm Placebo Canagliflozin Placebo (95% ClI)
6‘36 . (\6\6 events/
@\3 O(\g\ no. ftotal no. 1000 patient-yr
Volume depletanQ eQ ot ‘,:.)\0(\e 144/2200 115/2197 28.4 23.5 1.25 (0.97-1.59)
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Serious acute kindey injury (AKI) - RCT

Group by Study name Statistics for each study AKI (SAE) / Total QOdds ratio and 95% Cl
oree Quds Lower Upper | 4
ratio limit limit ZValue p-Value SGLTZi Control O\Og
Canagliflozin CANTATAD 0.249 0.010 6.114 -0.852 0.3%4 0/735 1/549 . 1£06\
Canaglifiozin CANTATA-M 1475 0.060 36.378 0.238 0.812 1/392 0/192 - 0\
Canaglifiozin DIA3004 1.006 0.090 11.241 0.005 09% 2/179 1/90 6\
Canagliflozn CANTATA-SU 149 0.061 36.795 0.247 0805 1/968 0/482 (\¢
Canagliflozin CANVAS R 0465 0.189 1.142 -1670 0095 7/2907 15/2905 —_— \\6
Canagliflozn CANVAS 0.882 0446 1.747 0359 0720 23/2886 13/1441 <
Canagliflozn 0.718 0431 1.19% -1.273 0.203 34/8067 30/5659 ‘\e ‘\\'
Dapagliflodn Bailey 2013 1.010 0.041 24933 0.006 0.995 1/409 0/137 4 SN \’()-
Dapagliflozin NCT01042977 0.333 0014 8203 -0672 0501 0/482 1/483 _ﬂ%- —a
Dapagliflozn NCT00528372 0553 0.022 13.706 -0.362 0718 1/410 0/75 6\\" \ ‘O‘"
Dapagliflozn NCT01031680 3.020 0123 74316 0676 0499 1/460 0/462 \"a. . a(g
Dapagliflozn CompoSIT-R 3.020 0123 74415 0676 0499 1/306 0/ d\) \0\\
Dapagliflozan NCT02551874 0.327 0.013 8061 -0683 0494 0/324 \(S\‘
Dapagliflozin DECLARE-TIM58 0.660 0484 0901 -2622 0. 6 -
Dapagliflozn DEPICT-2 1512 0.061 37.251 0.253 0.800 S
Dapagliflozin DAPAHF 049 0299 0819 -2738 /237 \\J% 371 —
Dapagliflodn DELIGHT 0.201 0.010 4.231 -103 : ‘Olfi 2/148
Dapagliflozn 0.618 0478 0.%%7 0. 4024 151/13143 ->
Empaglifiozin EMPAREGBASAL 2643 0.1 ﬁ' 0.62 gé 2/324 0/170
Empaglifiozin EMPA-REG MONO 0.335 %% 41, 0/448 1/451
Empaglifiozin NCT01734785 @ \EB%\ 15 0265 0/222 1/108
Empaglifiozn EASE-2 and 3 -0.190 0850 2/1221 1/484
Empaglifiozn EIVPA—REGHz 02 Q 4244 -1.027 0304 0/765 2/780
Empaglifiozin ENPA. 061 37245 0252 0801 1/375 0/188
Empaglifiozin Gf S 0.756 0152 3771 0341 0733 3/421 3/319 e
Empaglifl (A 0.095 0005 1998 -1.514 0.130 0/430 2/207
En gﬁ( COVE 0.697 0442 1.100 -1.551 0.121 45/4687 32/2333 —=
ﬁmn \@T 1422876 0.161 0.007 3.967 -1.117 0264 0/551 1/ 267
gﬂ 0.649 0433 0974 -2088 0.037 53/9444 43/5307 -
n@\ﬂ VERTIS RENAL 2480 0.118 51.973 0585 0558 2/313 0/154
\ﬁmglﬂozn VERTIS FACTORIAL 0.165 0.007 4.061 -1.103 0.270 0/498 1/247
Ertuglifiodn VERTIS-SU 1479 0.060 36.377 0239 0.811 1/888 0/437
Jgliflazin fa¥:v 0883 __3/1899 1/878
r?):arall 0.642 0527 0.784 -4.366 0.000 185/33234 225/ 24947 *
0.01 0.1 1 10 100
Fawours SGALT2i Favours control

OR 0.64 (0.53-0.78)

Menne et al. PLoS Med. 2019



AKI - observational studies
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Study name Statistics for each study AKI | Total 600 i a\ 6 Odds ratio and 95% CI
Odds  Lower  Upper \6 d\\.
ratio limit limit ZValue p-Value SGLT2i n@\
Nadkami 2017, M. sinai cohort 0.522 0.304 0.897 -2.355 0.019 221372 d\ﬁ? 3%?\ ——
Nadkami 2017, Geisinger cohort ~ 0.409 0.223 0.752 -2.881 0.004 15 Jéf. —
Norhammar 2017 0.370 0.277 0.495 6.731 0.000 %’?{ 82 @ 25746 .
Ueda 2018 0.547 0.360 0.832 -2.819 0. 4 /17 62/17213 —a—
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0399 0330 0481 9. 59;@ ) Qo 46733792 631/50142 | | o | |
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AKI - background therapies
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Placebo Empagliflozin 1%@@?’\ n\a\‘ ‘\ Empagliflozin 25 mg
Rate/100 @ \R a@ Rate/100
n (%) patient-years (%) d\) \8@@9 years n (%) patient-years

Acute renal failure’

Overall study population 155 (6.6) 277 O@P‘ 12 207 125 (5.3) 2.12

ACEi/ARB yes 131 (7.0) 2.930$ ‘\]@I 53 2.14 113 (5.9) 2.38

AL EHQBR [a¥a) 21 (L‘. ’)\ plal r'A E\ 1 74 172 (’) 7) 1 N5

Any diuretic yes 95 (9.6) 6 4 15 75 (7.2) 3.02 72 (7.1) 294

o — %%\?0 Nk T A ot b =

CCB no @@( 3\ 2.65 8 (5.0) 2.00 80 (5.0) 2.01

NSAID yes \6 SéX\g 3.86 5 (8.2) 3.38 11 (5.9) 2.32

NSAID no 6 6}5@6 2.68 106 (4.9) 1.96 114 (5.3) 2.10
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Mayer et al. Kidney Int 2019



AKI - age subgroups
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Dapagifiozin Effect on Cardliovascular Events » \\6

. o\ .
500\6‘ e »
Dapaglifiozin Placebo ‘3\\6 6'\6\
\&
n/N (%) Fates per-1009 n/N (%) Rag? . 00\6\\ Hazard ratio (95% Cl) p value p interaction
person- years P\ P 0"5 ¥e}

Acute kidney injury
< 65 years 58/4626 (1.3%) 3.5 80, @I%) ‘\\16(65.0 [ 0.69 (0.49, 0.97) 0.0319 0.6922
65-< 75 years 56/3411 (1.6%) 46 95 ‘@))‘ 6.2 [ - 0.75 (0.53, 1.07) 0.1135
2 75 years 11/537 (2%) 6.36 8! P‘ 2 5&%) 12.3 —a— 0.52 (0.25, 1.08) 0.0778

- e | I I | 1
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Cahn et al. Diabetes Care 2020



AKI - CKD patients
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?/ ega
€$€0 6\ Q( Hazard Ratio
Variable 6‘3 \(\6\ Canagliflozin Placebo Canagliflozin Placebo (95% ClI)
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Volume depletion/AKI

Meta-analyses of RCT showed an increased risk of volume depletje@qoﬁ\a'
20
patients taking SGLT2i 65\0\6
o
RCT and CVOTs did not detect an increased risk 8&&%‘%@ kidney injury
O P\

despite of background therapies acting ongiﬁxﬁets@bé?%odynamic

. . o .
The safety of SGLT2i was con5|st85}\l@‘éé35¢|‘gss of age and renal function
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Caution (g{do@ exercise in patients on anti-hypertensive therapy with
q@Q N2

O\QQdﬁ;‘r%’gl@W\@of hypotension, in patients with borderline BP and in very

(C°

?c?fderly individuals. Stop SGLT2i in conditions that may lead to fluid loss

(e.g. gastrointestinal illness).



Diabetic ketoacidosis (DKA)

FOA P Drug Safety Comrewnications

\\6 6’\6\
FDA warns that SGLT2 inhibitors for dlabetesegﬁﬁy (@ in a serious

condition of too much acid in the blood pﬁ @‘5\
& (e
&O el
%O . 0(\\‘
Safety Announce ment <P A°
Al 2
O 9
[5-15-2015] The U.S. Food %‘g?{d%musuatmn (FDA) 1s warning that the type 2

diabetes medicmes cauegﬁ%zég\g\ﬁpaghﬂozm and empagliflozin may lead to
ketoacidosis, a sef, GLB@QIOH where the body produces high levels of blood acids
called keto tﬁat w‘f’requlre hospitalization. We are continuing to mvestigate this
safety 1@,31'% \{g@b\%@l determme whether changes are needed i the prescribing

his class of drugs, called sodmm-glucose cotransporter-2 (SGLT2)
mlmﬁér



Number of reports
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DKA - FAERS and case report

Fadini et al. Dia
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Bonora et al. DOM 2017



DKA - RCT in T2D

Pool analyses phase Il trials

Treatment

Events/n° patients

Event rate per
1009 pt/anno

N
Cana 100 mg 4/5337 x6@\\1‘)‘3’ Jé\c\\’\%.sz
d\‘)" \\\24
Cana 300 mg 6(>§a§e? oV 0.76
N .ro.a
OR e
O“ 24
Comparator « 'ﬂ‘x%g?, 6\@% 09 0.
S
Empa 10¢5g° <) 9" 5/4558 0.6
Afpa,25 g 2/5520 0.2
(G\'ae(é\o(\
é\’i\\‘@ e\@\‘ Comparator 5/5599 0.4
O'\OQO‘ Ge\lex
oef \ Dapa 1/5963 0.16

Bonora et al. DOM 2017



DKA - RCT and real world evidence (RWE)

Author

Studies

Comparison

n° of patients

HR {85% CI)

Meta-analyses

—
i : N\ i
Monami 2017 9 RCT Placebo/AHA *’:BOC%%\%\ 1.14 (0.45-2.88)
\(PPRS )
Observational studies d\)’x‘ba @
US administrative 35\\) :
Wang 2017 pebivionst ?\‘?I-%\e 30,196 pairs | 1.91 (0.95-4.11)
\ S
Fralick 2017 US insurance dat%fég 6 DPP4i 38,045 pairs 2.2 (1.5-2.9)
2o A(G'g
Jensen 2017 Reg%%r % Q@\a\ﬁa AHA NA 1.6 (0.7-3.5)
-(\
. ?éa (erUlth Insurance , :
Kim zo;i & d‘&e@ Jatabase DPP4; 56,325 pairs 0.96 (0.58-1.57)
S\ e |° Sweden and Denmark :
0\’%?%\%849 registers GLP-1RA 17,213 pairs 2.14 (1.01-4.52)
e

Modified from Scheen et al. Expert Opin Drug Saf 2019




DKA - RCT in T1D

Treatment Events/n° patients Event rate 100 pt/y=ars
\
Dapa 5 11/277 .76 %
apa 5 mg / co0@{8Y
PGSR
Dapa 10 mg 10/296 5\3@ \\@@ 3.67
6\°
Placebo 5/2(380?‘ ol® 2.15
o 50‘
QQ'RP\ 6\ Dandona et al. Diabetes Care 2018
2% L O
Treatmert Events/n° patients Event rate 100 pz/anno
<
5,\\\1@%@\19 mg 21/491 5.94
O;d Qe Empa 25 mg 16/489 5.05
Placebo 6/484 1.77

Rosenstock et al. Diabetes Care 2018



DKA - strategies to improve outcomes

* To date, the exact rate of SGLT2i-associated DKA is difficult to estaloeL@\bQ‘a'
3‘0
e SGLT2i-associated DKA episodes sometimes presented W.g[@ eIatlver
\\0
low glucose levels because of glycosuria (can del%y;e\’} (@cognltlon and
\6600 6"6\\6
treatment) e\ \6@5

e To minimize the risk:
O@P‘ G(G

- Stop SGLT2i at least 24,{\98?% @@8? to elective surgery, planned invasive
procedures, or %@Egt@&esevere stressful physical activity
e
- Stop mwe@igtgﬂ@?or emergency surgery or any extreme stress event

\\ é@heiglzﬁ’étlon that might precipitate DKA including illness
S\

Ove® (\g@\?md stopping insulin or decreasing the dose excessively

et
- Avoid excess alcohol intake and very-low-carbohydrate/ketogenic diets

- Blood ketone testing if patient is feeling sick



Fractures

Q U.S. Food and Drug Administration R\ 02
IDA—-\- Protecting and Plomotgi’ng Your Health D rug Safety com m u n '\ Aatlon s

. . ey - 500\? A"
FDA revises label of diabetes drug canagliflozin NG 5\(\\‘
to include updates on bone fracture risk and ngg@p.ﬁ?g\@& on on
decreased bone mineral density O?‘P\e o 22

WO et
Safety Announcement << P\%O A s
0@ . (Gga

[9-10-2015] The U.S. Food a%q;ﬁ%\ g\"d\ginistration (FDA) has strengthened the
warning for the type 2 iglé&es {(@S‘icine canagliflozit related to

the increased risk Mgg(&&res and added new information about decreased bone
mineral dens; (ﬁoqgiﬁmeral density relates to the strength of'a person’s bones. To
address 8{&% e{&}‘? concerns, we added a new Warning and Precaution and revised the

.

Ad@%% {{g@é’nons section of the drug labels.
?G



Fractures - CANVAS

A A\OQ\

Canagliflozin Placebo Hazard ratjgae ~P value*
Per 1000 Per 1000 (95% cgdﬁgence
patient-years patient-years \\@\'m\terval)

Oc)\e\a\\ai\&
Low-trauma fracture (primary outcome) 6\\66 é\d\\a
CANVAS 12.98 d\i@ <8 1.56 (1.18-2.06)
CANVAS-R %&@0 ) 6 10.30 0.76 (0.52-1.12)
CANVAS Program Gﬁ \,\5&‘6 9.17 1.23 (0.99-1.52)| 0.003
<k d\
All fracture (secondary outcor&@)?/ Q(G
CANVAS $» \(\e\\ 16.92 10.94 1.55(1.21-1.97)
CANVAS-R \,,V\a Un(\g 11.42 13.23 0.86 (0.62-1.19
CANVAS Prgﬁeﬁ;\o“ 15.40 1193 1.26(1.04-1.52)] 0.005
SN p\2
{b@?‘L\lee{@‘ omogeneity between CANVAS and CANVAS-R.
el

Neal et al. N Engl J Med. 2017



Fractures - others CVOTs

Xy
. . g\
o 9*.. Empagliflozin Placebo Hazard r
i & EMPA-REG (N=4,687) (N=2,333) 6\@@@&)
OUTCOME
v doip o° 179 (3.8) 91 (3.9) \\@(\% 98 (0.76-1.25)
: ’{6 N\
600\6 ,‘Q\\6 Zinman et al. N Engl J Med. 2015

NG
- Dapagliflozin , C %ﬁb\ Hazard Ratio
)/ ’ (N= 357@)@ e@la 69) (95% Cl) P Value

pﬁ w%%

RECLARE <«

Chpeghiens Bt Eoivems Et oc . 48 3) 440 (5.1) 1.04 (0.91-1.18) 0.59

pag %e $€ o A\

A (§\(\® Wiviott et al. N Engl J Med. 2019
4 o®
3(9 &
\\\\16 \@\l Hazard Ratio
0906 (e Canagliflozin Placebo Canagliflozin Placebo (95% Cl)
0\ ] events,
E DE NC E no. ftotal no. 1000 pattie/nt-yr
67/2200 68/2197 11.8 12.1 0.98 (0.70-1.37)

Perkovic et al. N Engl J Med. 2019



Fractures - RWE

Comparison n° of patients HR (95% Cl)

. SOV (N
Toulis 2018 UIK ge”e.ra'dpraf)t'ce DAPA vs AH/@’&\?Q@@Q,GB 0.89 (0.66-1.20)
electronic database o
Sweden and Denmark o ©?° \
Ueda 2018 e and benma %Gt}ag&,\\ﬂ%LP—lRA 17,213 pairs | 1.11 (0.93-1.33)
register R S
6\)‘; \Q(k;‘.o
9.5
Fralick 2019 2US|nsgéa??%’eg-aa ase | Canavs GLP-1RA 79,964 pairs | 0.98 (0.75-1.26)
O
e? ‘\0
“\169( \‘6(6
W e\
200 et
0\0 <\GG
et

Cheng L et al. Diabetes & Metabolism 2019



Fractures - strategies to improve outcomes

9‘06&0

* The use of canagliflozin has been associated with an inc &g@kgd risk of

fractures in CANVAS trial but NOT in other clinical tg@l\'brqn RWE studies
0™ xa\\a

* Empagliflozin and dapagliflozin were not f@ﬂ\\a cgve an increased risk

\6‘
of fracture P\GO @6\6
O™ @
O
éxh o\

2
€$€06 &\ Q(eg

va\'ada o©
(GQ «5\0
A%@wg@m (canagliflozin?) in patients at very high risk of fracture

O
Q(Gﬁlstory of osteoporotic fracture).



Amputations

FIDA J2 oo mimiee - Drug Safety Communstations

SO 6\'\’6"\&
FDA confirms increased risk of leg and foot amputaﬁ\tﬁl% i0h the
diabetes medicine canagliflozin oed\)&?d\\a\\a
2 S
Patients taking canagliflozin should noti@i)?t?fqdﬁ%:ﬁth care professionals right away 1f
you develop new pain or tendemeSQ e%oinct‘ﬂcers, or infections 1n your legs or feet.
Talk to your health care prof@@%ﬁ%@%u have questions or concerns. Do not stop
taking your diabetes mec B ‘%@@tﬁout first talking to your health care professional.

@° o ot

Health care B;la?ﬁa jonals should, before starting canagliflozin, consider factors that
may prggﬁ‘&%%e@)ﬁtients to the need for amputations. These factors include a history of
pri(g’@grg\ga‘i%tion, peripheral vascular disease, neuropathy, and diabetic foot ulcers.
Mogior patients receiving canagliflozin for the signs and symptoms described above and

discontinue canagliflozin if these complications occur.



Amputations - CANVAS (1)

\
e,&0\09
Canagliflozin Placebo . 0\6‘0
Event rate Event rate oy o
per 1000 per1000  Hazard ratio R
patient-years patient-years (95% CI) R ;\e\a\m“\’x

All amputation 6.30 3.37 A NI 1.97 (1.41-2.75)
Minor amputation 448 2.44 QU2 1.94(1.31-2.88)
Toe 3.44 216 o 0% o3V

Transmetatarsal 1.03 l].%@P‘ e

Oy

Major amputation 1.82 < \2) u§36° r . 1' 2.03(1.08-3.82)
Ankle 004 NV @07

Below-knes OF 07 0.4

; e
Above-knee 60% g :{(\6\ 0.21
S
2 e I | 1
Q@Q o 050 1.00 4.00
%‘\&\\16 6\6\\ e ———
20°" et Favors Favors
0? o O Canagliflozin Placebo

Neal et al. N Engl J Med. 2017



Amputations - CVOTs

é Empagliflozin Placebo lncnden %@rauo
e n with event/N Incidence rate/ n with event/N Incidence rate/
) l' EMPA-REG (%) 1,000 patient-yrs % 1 ooomené(@\a
o OUTCOME
-‘3" 88/4,687 (1.9) 6.5 4312333 (1.8), \\a\\ 1.01 (0.70, 1.45)
00\6\6\6\\
\66 . 6\\9 Inzucchi et al. Diabetes Care 2018
a\ @6\
QU
> Dapagliflozi %LP‘G Plg&‘& Hazard Ratio
) ) (N= %S&D (o =8569) (95% CI) P Value
NS 6 %
DECLARE AN o0
it et o oo Evts &3 &\ 9(123 1.4) 113 (1.3) 1.09 (0.84-1.40) 0.53
e
6’&% e
A Wiviott et al. N Engl J Med. 2019
3(9 &
6‘\’{,\\‘6 \0\‘ Hazard Ratio
‘\690 e(e Canagliflozin Placebo Canagliflozin Placebo (95% ClI)
0 ] events,
S E DE NC E no. ftotal no. 1000 pattie/nt-yr
70/2200 63/2197 12.3 11.2 1.11(0.79-1.56)

Perkovic et al. N Engl J Med. 2019



Amputations - RWE

Author Studies Comparison n° of pts HR (95% Cl)
[y
US Department of Defense . (‘6\0 1.99
Udell 2017 Military Health System SGLI2Ivs AHA | 25, 25\?65\3@\ (1.12-3.51)
Ryan 2018 4 US insurance databases Cana vs AH oc\e\ &@%85 L
y R (0.40-1.41)
. \)\0 \O
Adimadhyam o \% . 1.38
2018 US administrative database? é’?Zé\@quPm 30,216 pairs (0.83-2.31)
\AO qG‘
& A 0.98
Yuan 2018 US administ "g\aégba Cana vs AHA 63,845 pairs X
< o (0.68-1.41)
(\Q e\
\ [ ]
Ueda 2018 (3% dﬁ%g%dt[)fnmark SGT2ivs GLP-1RA | 17,213 pairs | 327_332 01)
_e9%] .o cgl>te o
\‘Q\J \‘G\ 1.50
o b@jgege US insurance database SGT2ivs DPP4i | 144,892 pairs (0.85-2.67)
e
. : : 1.69
Yang 2019 US insurance database SGLT2i vs DPP4i 165,763 (1.20-2.38)

Modified from Scheen et al. Expert Opin Drug Saf 2019




Amputations - Pharmacovigilance reports

-Q ol \
2 p=0-016 \o\og
c £ | | o\
P . O\
2 B i} 6\0
- S 4 (o)
i i ‘6(\
2 S T oy
E 2 AR
C\C 2
e = 2- == SOV ™
2 a N \ON
< £ 2 2
b \)\‘3 \O
OV @
2 G '\d\ .
b 0 N S 2 S Reports of amputations (n)
Drug Dapa- Empa- Cana- O o® et dldiinds
& ) i o0
gliflozin gluﬂozm ghﬂozu{( N A° Lower limb Toe Al
Number of reports 0 % \ SGLT-2 inhibitors 79 62 92
Total reports 4265 218@9\ R 926100 420,729 7831664 1000 AoEi
\ Canagliflozin 56 42 67
\'& O‘ 7.09 (5.25,9.57) 891(6.23,12.74) 7.82(5.92, 10.32)
Fad t @Q% QSE d 2017 Dapagliflozi 10 9 i |
@ mu;ak GRQ\ ndocrin PR 1.81(0.96,341) 2.62(1.33,5.14) 179 (0.98, 3.27)
%\’\\\l 6\9 Empaglifiozin 14 12 14
. 00 el 4.96(2.89,850) 6.86(3.80,12.37) 4.43(2.59, 7.58)
0\69 ‘\Ge,\l
et

Khouri et al. DOM 2018



Amputations - strategies to improve outcomes

* The use of canagliflozin has been associated with an increased r|sk @fa
lower-limb amputation in CANVAS trial but NOT in other cl@m%? trlal

(amputations were primarily at the level of the toe or @@S%arsal)

* Empagliflozin and dapagliflozin were not foqu Z@\ﬂé an increased risk

3@ 2 (@
of amputations e 6\0\
P\e 66\
e Real world data reported cog@&% JBsults
<<P~ c\\%
* Signals for emp m@@%nd dapagliflozin begin to appear in
pharmacov;\g%cgq@"borts
(\G
(GQ («5\0
"{3\‘69\@\‘
05\ XS
P, eN©
0\ (\GG

?&vmd SGLT2i in patients with severe PAD, ischemic foot ulcers and history

of amputations



Fournier's gangrene

U.S. Food and Drug Administrati C s
FOA Vet nmraete - Drug Safety Communications

g0 KAV

FDA warns about rare occurrences of a serious ini;%cﬁ@%@ﬁ‘ﬁle genital
area with SGLT2 inhibitors for diabetes o oed\)é\d\\’&\
o e
Safety Announcement %()&‘ N

«’(P‘ 66\
[8-29-2018] The U.S. Food and eAc{m‘iﬁ%tration (FDA) 1s warning that cases of a
rare but serious mfection of l@%e '&%%nd area around the genitals have been reported
with the class of type 2xba et@(ﬁ\edicines called sodium-glucose cotransporter-2
(SGL.12) inhjbitQ@Qﬁ“ ' d%?lous rare infection, called necrotizing fascitis of the
perineum, \ g&%ed to as Fournier’s gangrene. We are requiring a new warning
about\é@@%islg@f)eoe added to the prescribing mformation of all SGLT2 inhibitors and to
the?sté@fbcﬁedication Guide.




Fournier's gangrene - RCT

O\OQ\
: \06"
. O\°
6\
4
2 \6\\6
SGLT2i Comparator Odds Ratio C,\e \3\\' Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95?(&@6 (\\’\6 M-H, Random, 95% CI
Neal 2017 [14] 1 2886 1 1442 29.3% 0 50 (&) Q@ 'PQ%LQO =
Wiviott 2018 [12] 1 8574 5 8569 48.8% 02 \ L
Zinman 2015 [13] 1 4687 0 2333 22.0% ?\P\%g éogpé’\ss 68] =
Total (95% Cl) 16 147 12 344 @ c,(\\‘o 41 [0.09, 1.82] —cm -
Total events 3 % % 6\
Heterogeneity: Tau? = 0.00; Chi2 = 1.08, df = 2R} 58)@:& % ) l l l
0.05 0.2 1 5 20
Test for overall effect: Z=1.18 (P = 0@2 6&? SGLT2i Comparator
\
\66 o9
3(6 . (\6
(GQ (5\0
‘\‘@Q N1
‘\\‘\ \6
20 et®
0\0 {\()e
=

Silverii GA. Diabetes Obes Metab. 2020



Fournier's gangrene - RWE

. n° of
Author Studies Comparator ALY HR (95% Cl)
natients
Dave 2019 3USi datab DRRGI® @é\i\% 843 [1.73(0.87-3.42
ave insurance databases Geg\g‘é‘brd\\@\az , .73 (0.87-3.42)
c c\
(PN
i- O?L (G
Petruski-lvleva US insurance dat ‘ (\“ AHA 67,994 0.99 (0.35-2.81)
2019 NS
\é@%lh@t?atlve L , i
Wang 2020 | %a’k%‘\aases AHA or insulin | 1,296 pairs |0.55 (0.25-1.18)
2 e
‘\IQQ NLZ
‘\\‘\ \6
‘@QO% \‘e(e
0\ (<\Ge
?G

Dave CV et al. AMA Intern Med. 2019
Petruski-lvleva N et al. DOM 2020
Wang T et al. Diabetes Ther. 2020



Fournier's gangrene - Pharmacovigilance reports

w — .
* 64 cases (47 FG, 17 cases of other ‘é 22 o SGLT2i 6\0\0:@%-—}
. 7 . |
severe AEs of the genital area) 0 - Other GLM 6\0\6‘0 E/{ |
@) | }
* 77%in men S 10- | |
- 2 : |
o . . . ~ | |
3 patients trated with systemic Q\i‘é @ i i
immunosuppressive drugs (psorlas?i e(ﬁ'@s : |
\‘e(e 0 : l

$O
P*%O 0‘\ N N SN
rggb@portlng ratio © 2 ° © O P
Cl 3.91; 6.83)

Other ATC10 / Insulin

00 05 10 15 20
FG cases / 1000 AE reports

Fadini GP et al. BMJ Open Diabetes Res Care. 2019



Fournier's gangrene - strategies to improve outcomes

* Extremely rare but can be life threatening and fatal G&O\Og\

* Immunosuppressed states may increase the risk such %%\éé\mtal or
urine tract infection, poorly controlled dlabet%\\’%@vere obesity,

A v
poor hygienic habits Ae 2 ° c&’\">\\
S\
& © 666\
¢ I I O \‘e(
Perineal hygiene P%Oiﬁ\‘bd\

e Attention in the &@sﬁ’ﬁofﬁ)ﬁy symptoms of subcutaneous infection
around th%g@%k@??pam tenderness, erythema, and/or swelling
in th g%\w or perineal area), accompanied with high fever

\
0\'&\31 spected prompt hospitalization, treatment with broad-
ot ¢
©© spectrum antibiotics, and if required, surgical debridement are

crucial



Grazie per l'attenzione
e saluti da Padova




AKI all events - RCT

-
)
Group by Study name Statistics for each study AKI (SAE or AE) / Total Odds ratio o Cl
Drug Odds Lower  Upper d\
ratio limit limit ZValue p-Value SGLT2i Caontrol (\6

Bexaglifiozin NCT02715258 1333 0452 3936 0521 0602  8/157 6/ 155 \\6\ —|;
Bexagliflozin 1333 0452 3936 0521 0602  8/157 6/ 155 .
Canagliflozin CANVAS 0764 0397 1468  0.808 0419 23/2886  15/1441 \ 6 —
Canagliflozin CREDENCE 0871 0648 1171 0913 0361 86/2200  98/2 \ ‘3\\ -
Canagliflozin SUSTAIN-8 0110 0006 2050 1479  0.139  0/39% 5
Canagliflozin 0837 0640 1095 1296  0.195 109/ 56%\,‘3 17/ 4@5@@ &
Dapagliflozin NCT00660907 3.022 0.123 74.406 0.677 0.499
Dapaglifiozin NCT 00663260 0165 0007 4099  -1.099 Go 165}3 S\ 1 / 84
Dapaglifiozin NCT01031680 7077 0365 137.385  1.293 q@}\ 0/462 >
Dapaglifiozin DURATION-8 0491 0044 5456 % g‘\\l / 230 2/ 227
Dapagliflozin NCT02284893 2.974 0.121 73.387 P\ 171232 0/229
Dapaglifiozin DECLARE-TIM58 0.710 0 563 -2 004 125/8574 175/ 8569 =
Dapaglifiozin 2014-004599-49 1512 Oﬁ 0.800  1/541 0/272
Dapaglifiozin MB102029 1 513 Q 0253 0800  1/168 0/84
Dapagliflozin 2010-019797-32 383 0692 0489  1/302 0/311
Dapaglifiozin @%p 0919 2692 0007 134/11081 178/ 10646 &
Empaglifiozin EASE-2 and 3 0 650, e 2769 0569 0569  5/1221 3/484 _
Empaglifiozin PIONEER 2 @@0 0045 5536 0565 0572  1/409 2/410
Empaglifiozin ENP %\g(% 0778 0633 0958 2368  0.018 246/4687  155/2333 =
Empaglifiozin X\ 0773 0630 0949 2464  0.014 _252/6317__ 160/ 3227 <&

I Overall 00‘3‘ \‘G(U i 0780 0684 0890 3709 0000 503/23035 461/18060 ¢

\)\ \CO9 0.01 0.1 1 10 100

et OR 0.78 (0.69-0.89) sats e

Menne et al. PLoS Med. 2019



Frequency (n)

30.-

DKA - case report

QN
. \06’\0\0
f\'\i)\a
-
Steroid therapy :| \'\3(\
. \\o
Physical exercisej \e\?’\\ \\
MNP\
Other 6\6\’\9
A [IRR
(%) .
PO p—
O?‘ G‘G
\ 0‘\\1 nfection |
=
DM Surgery |
None or ND |
Insulin deficit |
0 1I0 2'0 3'0 4'0 50
Percentage

Bonora et al. DOM 2017



Amputations - CANVAS (2)

2
\O\OQ
. 0%
<\
\V
Canagliflozin Placebo .pti@zard ratio
Per 1000 Per 1000 ;&\\6‘ 95% confidence
atient- tient-yeafs o\ interval
patient-years pa mn%@d\‘ ‘a\\@ i val)
a}‘\a X\
History of amputation 2R\
ﬁO?“ <
Yes P%O 6\509%1' 0 59.16 2.15 (1.11-4.19)
No Oqj" P 4.68 2.48 1.88 (1.27-2.78)
.a% A2
History of periph(eg@@scqjé@}ﬁsease
A A0©
Yes '\169@9 \‘6(%\0 12.09 8.16 1.39 (0.80-2.40)
A\ %
‘ iﬁ\ & 5.20 2.41 2.34 (1.53-3.58)
et

Neal et al. N Engl J Med. 2017





