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Frequence of genital infections: a systematic re\(!)g«w

Systematic review of 82 trials, 4 overviews and 6 regulatory repo‘étﬁ\0 @\
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Drug

um
Canagliflozin
Dapagliflozin
Empagliflazin
|praglifiazin
Luseogliflozin
Tofagliflozin
Ertugliflozin
Subtotal
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74 (P<0,001)
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2,00

e

Relaﬂ&

9@ 132} 2151

6
d\)’\6 50‘\1 29(109,158) 142

ossmasma} 61.10
081(044, 150) 1.11
5,65 (0.23, 136.21)0.04
040(0.04,3.83) 0.08
050(0.50,162) 123
1.03(0.97,1.11) 100.00

46.85
20.93
28.33
151

3.38 (2.87, 4.00)
2560 (2.03, 3.34)
3.04 (245, 3.76)
102 (041, 2.57)

5,65 (0.23, 136.21)0.13
 1.21(0.13,11.55) 0.25

417(1.87,931) 2.00
3.08(2.73, 343) 100,00

Radholm K, Diabetes Res Clin Pract 2018



Genital infections in metanalyses of clinical trials with SGLT2 inh

compared with placebo or active comparators O\og\
\06
N o X ‘\\

All SGLT2 inh | Canagliflozin | Dapagliflozin | Empagliflciin

Vasilakou 2013 Young 2014 Vas:la% Liakos 2014
OR3.52 RR 3.82 5@6‘ OR 4.4
OR5.1b RR49'°\G ?pcnisb OR4.2°b
. 6
a = vs placebo 6O\/\$\G o\ Q(
_ Puckrin 2018 $$Pt Li 2017 Li 2017
e ey RR3.4° qa P 50° OR4.5° OR3.9"
RR %‘@‘9 > OR5.3" OR4.8"
> Q(G b \6
N\
0‘5\\'\ (MQ 25 Chilelli 2018 (retrospective observation)
O\QQ Q G‘ OR 4.2° Incomplete voiding 6.3%
OR 5.7 b Increased frequency of urination/ pollakiuria 43.8-73.6%
: Nocturia 25.0-50.0%

Modified from Scheen AJ, Expert Opin Drug Saf 2019



Comparative risk of Gl vs other drugs

\O
Og
Propensity score-matched results on 129,994 women and 156,074 men \06\ \

No. of patients ? HR (95% Cl) 6\@255 ré\‘ﬁ% Cl)c
SGLT2 inhibitors versus DPP4 inhibitors (primary analysis) \6
Women 6\\6 6
Genital infections (composite) 129 994 2 w\z 991\ \\6 87.6 (72.1,96.7)
Candidal genital infections 60 3.05, 53.1 (46.4, 60.4)
Men 6
Genital infections (composite) 156 074 2 @\6 \ @5(92 30, 3.08) 11.9 (9.4, 15.0)
Candidal genital infections 6\)\» %G 3.35(2.28,4.91) 24(1.3,4.1)
SGLT2 inhibitors versus GLP1 receptor agonists e 0 g'a 6
Women &\ e
Genital infections (composite) O\/\ éYQZQSZ 291 (2.73, 3.10) 91.0 (82.4, 100.3)
Candidal genital infections P\e . (\6\3 3.60 (3.28, 3.95) 55.5 (48.7, 62.9)
Genital infections (composite) 0 P\ 0( 139 398 285 (2.42,3.35) 12.9 (9.9, 16.4)
Candidal genital |nfect|0|@ ‘\O(\ 3.28 (2.18, 4.94) 2.5(1.3,4.2)
SGLT2 inhibitors ver%@&’& |nhlw§ge > &0y
Women
G@ gtlo 05|te) 37 764 445 (3.83, 5.17) 200 (73.9, 108.7)
@ didal g |nfect|0n5 528 (4.28, 6.52) 54.6 (41.8, 70.4)
) M
gnltal infections (composite) 43 078 3.30 (2.56,4.25) 18.5 (12.6, 26.2)
Candidal genital infections 431 (2.16, 8.59) 3.4 (1.2,7.8)

Chintan VD, Diabetes Obes Metab 2019



Frequency of genitourinary tract infections,

men women all
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Fournier gangrene associated with SGLT2 inhibitors:
a review of spontaneous postmarketing cases 0\0‘3\6'

‘ \06 ‘
(G
RS
Characteristic Value \\@(\ %'\6\
Diabetes type . \‘0\\6 6\\3@
Type 2 diabetes mellitus 22 G\G ‘\d\\'
Not specified 8 \\660 66
Not reported 25 7\
X0
SGLT2 inhibitor 0@(5\) R\ %dPotentlal precipitating factorst**
Canagliflozin &\ 154 (Gg Urinary tract infection 2
Dapagliflozin %O\/\ g\ Q Perineal hygiene difficulty 1
Empagliflozin $$P\ : \(\0\6 Recurrent genital fungal infection (self-treated) 1
Time to onsett a2 > o 0(\(3 Colostomy reversal (5 mo prior) 1
Median 2 é\O(\ 4.5 mo Concurrent colon cancer diagnosis 1
Range 6‘6 \le‘ 5d-49 mo
Y o \o
Serious outc; Q (e
Hospltallz q\}mltlg\@a}"olonged )|| 53
Lifex en%( 23
Diswbility 5
Deathf 3

Bersoff-Matcha SJ, Ann Intern Med 2019



The combination of decreased 1,25-dihydroxy vitamin D and increased PTH
levels may contribute to SGLT2 inhibitor-associated fracture riilé\og\e“

'\6\06 A\
. PR\
SGLT2i»> T Pi=> T FGF23 > 1 1,25-VitD > 1 P'lllj,k 6\06\\@\\6
\

. 6\ >
s \\’5\‘\ '\@@%

itamin D (% zero time value)

phosphorus (mg/L)
F23 or PTH (pg/mL)

"
d.@éyv'

Pl

.
Lot
Y

Plasma 1,25

Blau JE, Nat Rev Nephrol 2018



Bone fracture risk in SGLT2 inhibitors vs placebo

27 eligible RCTs
20,895 T2DM patients
64.22 weeks

\’i\\‘ ‘0
X QO e((\
9\ CANR

%

Decreased risk of overall bone fracture

Increased risk of overall bone fracture

Study RR (95% CI) Weight
Araki E 2016 } + 3.47(0.18,66.14) 0.46 6\
Bailey CJ 2013 —— 1.17 (0.25, 6.58)  2.07 6
Bamett AH 2014 — 0.32 (0.11, 0.89) 9. 4\\6(\
Bode B 2015 ——— 1.69 (0.63, 4.52)
Bolinder J 2014 1.00 (0.06, 15,@\’3*? \\6
Dagogo-Jack S 2017 & 1.98 g;é 9@\\,6
Grunberger G 2017 + % 7. 4%
Haring HU 2014 = 0. 23 0.47
Kadowaki T 2017 * \\@ 0.35
Kaku K 2014 + 36 65 0.46
Kaku K 2017 — 6\)\ %ﬁg (0. 62 1.99) 14.64
Kohan DE 2014 -—ee-oTé\— 13.58 (0.82, 225.70) 0.46
Leiter LA 2014 L © g 0.63(0.21,1.90)  5.52
LuCH 2016 ‘—1—?‘6 0.32(0.01,7.70) 1.06
Mathieu C 2015 —s\- 0.20(0.01,4.13) 1.72
Miller S 2018 0.17 (0.01, 4.07) 1.38
NCT01106625 0.17 (0.01,4.07)  1.38
Neal B 2015 ‘E\ —_— 1.18 (0.59,2.37)  10.12
Rodbard %’aD + 0.33(0.01,8.02) 1.04
13 \O(\ < 1.53 (0.06, 37.41) 0.46
‘agée stock 6% +- 0.17 (0.01,4.08)  1.38
0 -+ 0.52 (0.03,8.34) 090
Sﬁodﬂmﬂ 1.01(0.09, 11.12) 0.92
‘E nner C 2018 —= 0.94 (0.64,1.39) 3499
Yale JF 2014 —_—— 0.50(0.07, 3.51) 1.84
Yale JF 2017 —_—t— 2.36(0.28,19.84) 0.94
Yang W 2015 097 (0,00 10611 0.93
Overall (I-squared = 0.0%, p = 0.776) $ 1.02 (0.81,1.28) | 100.00
T T
.00443 1 226

Li X, Diabetes Metab Res Rev 2019



The CREDENCE Study: Fractures
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25 - _ SRR
Hazard ratio, 0.98 (95%b CI, 0.70-1.37) PB@@DO 5\d
< LN an; zin
= 20 A '3\0 . 6\\'6
()
£ 6\)\' \ 50‘
e o 2O
2 10 - ﬂ\ (Gg
5 oM a9
E; 5 | &P‘% ] 0\6 68 participants
E 0P‘$ c. O<\g\(\ ——c———— 67 participants
O '—Mf T T T T 1
0.9 BV 12 18 24 30 .3 a2
\’i\\‘aQe\le(e Months since randomization
oo (G
‘Nagrisk G(
0 Placebo? 2197 2166 2128 2061 1769 1178 656 176
Canagliflozin 2200 2171 2121 2074 1785 1225 668 200

Perkovic V, N Engl J Med 2019



Frequence of amputations: a systematic rey i@w

\06
Systematic review of 82 trials, 4 overviews and 6 regulatory report%\o\ 6\ a\\‘
2
\’o\\\@(\ @%\6
a \a
Amputation 3\ \6
Canaglifiozin * 7(1.41,2.75) 52.44
Empaglifiozin . o 6\\@ ] e( 102 (0.72, 1.45) 47.56
Subtotal 86 (P=0.01) —OK)\Q ‘ %G(\\l 1.44 (1.13, 1.83) 100.00
Fracture e 08 D 6\
Canaglifiozin -“Qo— (Gg 1.22 (1.02, 1.46) 56.97
Dapaglifiozin 1—O—c;e¥‘— 5\9 0.68 (0.41, 1.18) 6.35
Ipragliflozin " - * * 1.74(0.52,5.76) 125
Tofogliflozin ) \‘3& » 1.06(0.14, 7.87) 0.45
Empegificzin P* 0.86 (0.69, 1.08) 34.99
Subtotal 5 |:F-' @:Q 0(\ 1.05 (0.92, 1.20) 100.00
i («5\
ot NLZ
e o
O | |
05\\'\\‘ (\OG\‘ 5 1 2 4
O\,ag oe RR (95% CI)

Radholm K, Diabetes Res Clin Pract 2018



The CREDENCE Study: lower extremity amputati\g@s
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Hazard ratio, 1.11 (95%6 CI, 0.79-1.56) B@& A\
< LN an; zin
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c \ ol
@ O\/ \Q
-3 SV e 2
S 5. $$P\ ] g\(\a 70 participants
E .
a 'S 0(\ — 63 participants
O - ( X T T T T T 1
0@ @V 12 18 24 0 :s6 42
\’i\\"‘)QG\!e@ Months since randomization
No. at ¢isf® N @)
B0 o0
ogmoety s s o 175 121 ce7 202

Perkovic V, N Engl J Med 2019



Risk of LEA in T2DM treated with SGLT2 inhibitors in the USA.

A retrospective cohort study

O \OQ\ o

Crude incidence rate of BKLE amputation (n = 118,018 vs 226,623) 6\0\ \\0\\

Number of

New users cohort
exposed persons

Persons with
amputation

Person-years
at risk

Persons with B

am putatnou&\;a

NN

rate per
rson-years

before exposure post-@qy A \6
on N
erall O S

| SGLT2 inhibitors 119 567 225 140 145\ ~ 17, 1.22 |
Canagliflozin 73 024 139 4@“ \]@b 1.26
Dapagliflozin 39 117 76 6\)\3 % %G( 0.96
Empaglifiozin 24 433 55 1.39

| Non-SGLT2 inhibitor AHA 226 623 ?22‘ » 2 Eetﬁ 530 1.87 |

High CV risk O\/\ O %\

| SGLT2 inhibitors 25 781\ PN < 80O 30 050 61 2.03 |
Canagliflozin @ O(\g\‘zs 20 594 41 1.99
Dapagliflozin 7829 10 1.28
Empaglifiozin A\‘a 22 4098 14 3.42

|_Non-sGLT2 inEe‘ ﬁ\_ﬁ d@e 357 58 903 194 3.29 |

. risk e\

K 93 786 105 110 095 110 1.00 |
) 57 174 64 74 827 79 1.06
0\'3Q ‘:Spag.ﬂozm 31 072 30 30 712 27 0.88
Empaglifiozin 18 845 33 13 831 11 0.80

| Non-SGLT2 inhibitor AHA 178 140 365 224 503 336 1.50 |

Yuan Z, Diabetes Obes Metab 2018



Some comments on the amputation rigg\o&

YA\
SOV e
» Increased amputation risk was not noted in any other canagliflozin trial Q@q&@g@ﬁ? or other
SGLT2 inhibitors. .\ 7\

: : : . o\ \t@

» Potential explanations for the difference may lie in the base%@m\%ra%@\s ics of the CANVAS
population or the method of drug administration, molecylar-ari @'&t espite being from the same
class; differences in amputation event ascertainme&@v@%ig@p@ ulations; and chance.

» Moreover, the clinical benefit regarding MA%@%&rp&@Naing earlier phases of the study than did
the adverse events, which occurred pre | ﬁ%ﬂ@g] the late phase of the study. This finding
suggests the presence of other fa% yay have led to the increased incidence of adverse

events. \at¥ Q}(\’&

\e depletion, that might contribute to the circulatory failure in

» Adverse events resultir&r%?ﬁvgl@%
eng

the distal periphe(r%{%r r{ I\ (see thiazides).

S
» An additio QE@?’:%L\@!SXI be the relatively lower adherence with the study drugs in the CANVAS
progr, q®(§ ation of the agent erased the potentially beneficial effects of the SGLT2 inhibitor

sC
%gf\ oth@‘ﬁ%and metabolic function, causing an excess of distal peripheral arteriosclerosis and

0‘\6 @65



Prevention of adverse events with SGLT2 |nh|b|tors

At risk

Measures to prevent adverse event

Genital mycotic

Women, prior candidiasis

Perineal hygiene, changing

infections pads/tampons frequently, avoid tight 6 0\ \\
synithetic underwear. With recurrent \6
infection: consider treating partner N 6
Urinary tract Prior UTI Probably avoid SGLT2i in patients at \.6\\ .
infection Meurogenic bladder, paraparesis, very high risk < \ \\6
indwedling urinary catheter . 6&6 . d\’\a
Hypoghycaemia Currently taking SU and/or insulin with A1C <8.0 consider sto ppingor %\
current insulin or SU treatment, dose of 5U and or red % 0
higher risk with prior hypoglycaemia, dose when |nn:|atlrm TZi e
in elderly, or with impaired renal Do not disconti \]G
function { \
Diabetic Acute illness, surgery, reduced oral Sto iﬁ@@\»ﬂth ac \1I .-’surgerv Advise patient of need for sick day
ketoacidaosis intake, alcohol abuse or inappropriate !Q minsuli , make anly strategy (Figure 2) with acute iliness
reduction of insulin dosage &\ miall aglj to |nsurn dosage to reduce risk of DKA, acute kidney
\/\ Bewa can present with normal or injury or symptomatic hypaotension
O @\1 ally increased blood glucose in
6 \e Patients receiving SGLTZi
&P\ (\‘a Do not use SGLTZi in patients with type
& g\ 1 diabetes or with prior history of
P\ DEA
Hypotension % Q%J mné@g’[ural hypotension  Assess for volume

Acut

ractur
.

| (\C
O'\QQO ?6‘ (

Armputations

(’5‘
\'&p\c‘ensm n volume depletion

depletion/hypotension (Figure 1)
Consider reducing diuretic

Stop SGLT2i with acute illness/surpery.
Maintain euvolemia

Osteoporosis renal impairment

Ischemic ulcers, neuropathy
Peripheral vascular disease
Lower limb ischemia

Prior amoutation

O\OQ\
p

Avoid SGLT2 in patients at very high
risk

Use of vitamin D is of unproven benefit

Avoid SGLT2 in patients with rest

ischemia, ischemic ulcers, and prior
amputations

Fitchett D, Diabetes Obes Metab 2019



SGLT2 inhibitors and risk of serious adverse events;
a nationwide register based cohort studxoe

Na nfeverufhln
per

Noof events/No of events
per 1000 patient years

1-"4 &
64755
BOSG4

01/46
30543
4B8/4.1
63/42

29/15
15716
17714
20513
1415

70463
B7/6.2
114560

115747
47742
5641
7941

W2
1312
16411
32
16413

Outcome SGLTZ  GLP1receptor Hazard ratio Hazand ratio Outeome
inhibitors  agonists (953 C %53 CD

Lowerlimb amputation Serious urinary tractinfect e\.a \\,
Intention-to-treat exposure definition 56729 3816 —a— 19012510287 e &n @Q 147761
Additionally adjusted model 18720 BA0O7 —— 279 {(1.19 10 6.55

Varied grace peniod (30 days) 31/26 13409 —a— 2004110517 Additionally I\.m

Adjusted for country 40527 A —a— 237 (140 to 4,00 Ver

Bone fractune

Intention-to-treat exposure definition 318/16.4 373155 = 107 092 to 1,24) O e ""@"E"‘“’“ sm

Additionally adjusted model 131/144  14B/135 - él “o-treat exposure definition

Varied grace period (30 days) 1787153 1934137 - \%ﬁm 1 3'.'1\ Q itionally adjusted model

Adjusted for coun try TIBA154 2634139 11 Varied grace period {30 days)

Varied outcome definition 6644 7941 ﬁ T&u 151 Adjusted for country

{fracture leading to hospital stay) & Acute pancreatitis

Excluding users of thiazolidinediones 2235152 256/136, P\ 2 D94t01.34 Inten tion-to-treat exposure definition

Diabetic ketoacidosis OU‘ 6

@ \O Additionally adjusted model

Intention-to-treat exposure definition 231 2 3 (6 1.95 (1.00 to 3.60) Varled grace perod (30 days

Additionally adjusted model b,g fms \‘ — = 213079578

Varled grace peniod (30 days) ( - 1.00 .73 o 5.47) Adjusted for country

usted for coun w (eﬂm 6 —m— 2140101045 Frchuding users of PP 4Inhbitors

Acute kidney infury \

Imten tion-fo- iureﬂe"nrtg 55!13 T6/31 - 090 063 10127

Adidit 25/27 48743 —— 072 iD441t01.18) N= 1 7 213 Vs 1 7 213
Varied grace penc-u{m days) 26,22 42/30 —a— 073 0450 1,20 ’ ’
Adjusted for country 34423 62/3.2 —-— 068 0.4 5 to 1.03)

Propensity Score matching

0.1

K\"
\\0\6\

azard ratio
(95% CI)

+++++ Fhpe ity

051 2

10

O\OQ\

Hazard ratlo
(95% CI)

1.06 064 1o 1.35
081 05510 1.20)
OBE 064 1o 1,20
089 06710 1.19

099 .75 10 1.30)
111 07210 1.71)
098 067 to 1.44)
099 .71 10 1.368)

127 07610 2.13)
147 06910 3.14)
135 068 to 2.66)
115 063 10 2.10)
120 .58 1o 2 48)

Ueda P, BMJ 2018



Mechanism of SGLT2 inhibitor-associated
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HR of DKA for new users of SGLT2 inhibitors vs

other hyperglycemic agents

Broad T20M Definition 5
M af avents . \) A) 3 6 \
(SGLTZ @ ] \\
irhibitar & IlbrgLE: \'0
Database N of pairs comparaton HR 85% ) | Py \
CCAE 85 722 341/ 279 [ 1.53 [1.24- \\Q:n o1 1
MOCD 154 Frisz | | 1 5.. m £ D8
SELT2 inhibitor ve SU MOCH 12 381 50/ 24 —s—1 AT, a 002
Optum 48 320 202 7 135 |-.-| 1.8 \, 02 oD
Meia-aralysis 154 S8BT G670 44 600 I'I 3 " =0uin =01
CCAE 100 244 a7y 3|:-" -1.60) =001 <0
MOco 8641 a1/ |u 75-1.62) 0.63 058
i"_’r*;:ﬂ'r"“'b'“‘“‘"* DEF-4 pncs 14 000 54/ 39 Ne1 45 (0.85-2.53) 018 017
Optum 52 208 238 /187 \)\, G‘ 1.25 (0.98-1.61) 0,08 0D
Meta-analysis 176 084 7544 51:-5 1.28 (1.11-1.47) <L <00
CCAE 85816 33 g 1.30 (1.06-1.60) 0,01 o2
. MDpCD EE20 g |-.-| 1.20 (0.83-1.75) 0.34 .39
f;;“m':"j“’;‘:;t"‘ GLe MOCH EE \$ -us '.?n:- ‘e 2.78 [1.34-6.29) 0.0 ol
Alor 29 Optum 4 [ P-.] 1.31 {1.00-1.73} 0.05 005
Mesa-analysi % \e's od 1.24 {1.12-1.80) =0.0m <01
ce &i > 34 6 136/ 127 [~= 1.16 (0.85-1.60) 0.34 0.39
51/ 41 == 1.50 (0.88-2.61) 014 113
SGELT2 inhibitor vs T2 0( 28/ 26 —a— 0.88 (0.£4-1.77} 073 075
6 rll'.lrn e 26 990 118 4 107 (] 16 [0.81-1.67) 0.41 0.47
\:a 1}ais 72 238 33/ 30 =] 1.18 (0.96-1,45) 0,12 0.20
6‘6 e‘_%e &1 361 237/ 318 [ ™ ] [LBE {0.55-0.84) =0uD1 o
Q \‘ MOCD B117 43/ 61 ——] 064 (0.37-1.07) 0.1 o2
(ﬁ mh-nﬂm\@whn MOCH 8655 31725 —=— 1.28 [0.68-2.88) 0.38 o3t
Q (e Optumn 24 374 140 4 177 [ 077 (0.57-1.03) 0.08 R
N \“\Qa “G Meta-analysis 111 507 451 / 581 [ ] .74 (0.60-0,90) <00 0.03
O% ; GG COAE 49 598 256 / 185 (] 1.24 [1.06-1.70} 0,02 o2
N MOco 5881 67 /56 o 1.33 (0.87-2.07} 0.19 R E!
\'aQ e( fnﬁe'lgr'r"::'m”'“ MOCH o488 45/ 700 [=r—] 1.25 (0.70-2.27) 0,46 041
Optum a3 537 1754125 =] 1.26 (0.93-1.70) 0.13 010
Meta-analysis 88 505 543/ 385 (] 1.231 (1.11-1.54) =001 <0
| | L] L] L] L] L] L |
0125025 0.5 1.0 20 40 &0
Favors SGLT2 Favors H H
innibiflor  comparator Wang L, Pharmacoepidemiol Drug Saf 2019



Estimated risk of euglycemic diabetic ketoacidosis with SGLT2 inh

compared with placebo or active comparators \nga'

References Comparator Resulis
HRYO5%CY

Meta-analysis of RCT 2 \\,6\\ \‘\6@ )

Monami, 2017 8 RCTs Pla 6(5\6\' \6\ 1.22 (0.461-3.210)

Observational studies @ @\\a ¢ \\le,(e

Wang, 2017 US insurance database 0@6\) 6\ &%’er GLAs 1.91 (0.945-4.11)

Jensen, 2017 Danish nationwide study \ﬁ\ © Q(Gg Other GLAs 1.6 (0.7-3.5)

Fralick, 2017 US insurance d:@l&s%o DPP-IV inhibitors 2.2 (1.4-3.6)

Kim, 2018 Korean He sur DPP-1V inhibitors 0.95 (0.58-1.57)

Ueda, 2018 w\%wwudeg@sters (Sweden and Denmark)  GLP-1 RAs 2.14 (1.01-4.52)

Pharmacowgllance(ﬁﬁbgt{ \6

Fadini, 20170«5\\\ (\GG\‘ US FDA Other GLAs 7.9 (7.5-8.4)

BIau,@‘l@ ?G‘ US FDA DPP-IV inhibitors ~14 (all) ~7 (T2DM)

Ado Moumouni, 2018 WHO VigiBase Other GLAs OR=15.5 (12.8-18.7)

Scheen AJ, Expert Opin Drug Saf 2019
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SGLT2 inhibition and risk of DKA developing
in the community and during hospital admission \og\

A retrospective cohort study performed in all the hospitals of Melbourne and Geelong (5 million lnhabl@x@pn %)’(S -2017

DKA: 162 events 6\6
Incidence of DKA in confirmed T2DM exposed or F: ‘75\@ a u %otentlal precipitating
unexposed to SGLT2 inhibition during a 26-mo 0\6\6 or DKA development
audit periOd 6 %n e (4 SGLT2i (h=137) Non-SGLT2i (n = 125) P Value
-
insulin 24(65) 0@ E\ e 70 (56) 0.45
Metformin 32 (87), e © P o 81 (65) 0.014
Sulfonylurea é) &\ o 28 (22) 0.82
DPP4 inhibitor 6 NS 14 (11) 0.40
GLP-1 analog p§ 0(\@5 1(1) 0.13
. g . 6@ S
Thiazolidinedione AP 9;\0(\ 1(3) 2(2) 0.54
a-Glucosidase inhibitor_@%© €' 2 (5) 1(1) 0.13
— e "
g 0.50 ‘ \\ \1@ Q EG\‘ G(G ! 15],;111 3 2le_| <0.001
b s ¢ e 2 I
\8) °° s (g, 0 00 e 209 08
Alcohol 1(3) 54 10
Glucocorticoids 1(3) 3Q) 10
0.00 - : - None apparent 4(11) 23(18) 033
SGLTZi Non-SGLT2i

Hamblin PS, J Clin Endocrinol Metab 2019



Recommendations for patients with T1D initiated on
SGLT inhibitor adjunct therapy o 003

v Not recommended for poorly compliant patients with HbA1c>7.5mmol/mol (9%) g@h@cq&\b\}ﬂ)}m

Cd
v’ Consider increased DKA risk in patients on insulin-pump therapy \ &
\3"0 (S

v Use lowest available dose of SGLT inhibitor required to achla\ &QCBHD@?}I’E

v" Reduce prandial insulin by 10-20% initially and adj @Qbseé\o%grandlal and basal insulin based on
frequent pre-and postprandial glucose monwla eg@

Reassess insulin carbohydrate r%g%]ce egi@o?shed on SGLT inhibitor
O
)
Provide blood ketone mefdr anc{-@iﬁse on DKA diagnosis and management
\O
(‘5
Advise blo%qeﬁgne\@gsﬂng if patient is feeling sick and blood glucose is >9 mmol/L

I N N NN

Q S o@f)ﬁg SGLT inhibitor during intercurrent illness or conditions where there is fluid loss or
O\ c@ﬂﬁwd intake

v Advise about increased risk of genital mycotic infections and/or diarrhoea
McCrimmon RJ, Diabetologia 2018



Precipitants for SGLT2 inhibitor-associated DK -
)

and actions to prevent its occurrence o
6\0 6\\

@g’? necessary

The insulin dose should be maintained, and supplemental ms:.«

-

Precipitant
Acute illness (eg, infection, gastroenteritis, myocardial Holé P et {@g when feeling well and able to eat and
infarction/stroke) _“ %O
Bariatric surgery %QB |Ie on preoperative low-carbohydrate diet; revaluate
\/\$ Q‘ st-operatively

Major surgical procedures ﬁP\bV(\na\e Hold 3 days before surgery; restart when feeling well and able

ﬁ ‘\g\ to eat and drink

P of
A<
Risk of dehydration (eg %@Slve fz\se preparing for Hold until able to maintain hydration
colonscopy) Q
- ; e\ . .

Low carbg{\\(dl%‘e(q Hold until normal diet resumes

O° ‘\V : :
ac‘@;‘%\% wo$|ntake Stop immediately; reassess at a later date




Sick-day strategy of temporary discontinuation of medlcatlons
in the event of an acute iliness, major surgery or tratém%g

6\0\ \0\ \O N
Sick Day Medication List {a\\@o@ @g;\d\
NA\V WO
If people with diabetes become ill and are unable to M}% é\\—a\
maintain adequate fluid intake, or have an an acute

decline in renal function (eg due to Gl upset or
dehydration) they should be instructed to hold \)\6 {\
medications which will: ed

S . .
A) Increase risk for a decline in kidn fﬁq\&on Q(Gg A angloten_smn TE{;?FWT blockers
ACE inhibitors 6\’ N nonsteroidal anti-inflammatory

- ARBs ﬁps a2 S SGLT2 inhibitors
« Direct renin inhibiors XN é\g\

Monsteroidal -B.['Itl mat
DIUH—HICS

‘ \
A ﬁrlgre {% d clearance and Increase risk for
0«5\\ ad ecis

( tlormln
0\6 ?@ Sulphonylureas (glicazide, glimeprimide, glyburide)

Diabetes Canada
Can J Diabetes 2018



Adjusted mean (SE) change

Efficacy and safety of the combination |
empagliflozin+linagliptin in T2DM japanese sublgiaf&%

8 Oae

Week 24 &
ooy HbA1c FPG 2\
-";-f- - \\ = E
o Empa/Plc 10/5 s} S, \ Empa/Plc 10/
< s n= 108" 0\6\‘ '\ag'a mrl.::: 133"
% 60 % € £ 10
% 2 6\\6 ‘\le(e : %
1.0 \ B2 45
2 Empa/Lina 10/5 6\)\ X %G‘ S 8
5 =107 GG 6\ = & Empa/Lina 10/5
= \G eg'a < E 0 n=107"
1.5 ) . _ $
Adjusted mean difference (%) \/\ '\ Q( Adjusted mean difference (mg/dL)
vs placebo (35% CI): %O S vs placebo (95% Cl):
—0.82 (-0.97, —0.67), P < 0.0001 $P\ . (\6\6 —12.29 (—17.44, —7.15), P < 0.0001
OV
2 p$ 0(\(3
6 . G Part A (24 weeks with FDC) Part B (52 weeks with FDC)
% \O
Ad t 6‘6 (6 Empa/Plc Empa/Lina Empa/Plc Empa/Lina
VErSE SvEn GQ 6\‘ 10/5 (n = 108) 10/5 {n = 107) 25/5(n = 116) 25/5 [n = 116)
=1 AE Q( < \ 64 (59.3) 53 (49.5) B6(74.1) 94 (81.0)
=1 5&*%\\:@‘ G\]e 3 (2.8) 1(0.9) 1(0.9) 2(1.7)
. g-refat 16 (1.8) 13 (12.1) 23 (19.8) 33 (28.4)
0\6 1 a@ng to discontinuation 5(4.6) 2 (1L.9) 3 (2.86) 4(3.4)
= 1 Serious AE 4(3.7) 1 (0.9) B (6.9) & (5.2)
Death 0 (0} 0 (o) 0 (o) 0(0)

Kaku K, Diabetes Obes Metab 2019



Safety of empagliflozin plus Ilnagllptho\og\

4 A\ 6\
Table 1. Compilation of key data on adverse events (AEs) from phase lll trials with the combination of empagliflozj 6]\"%%1 0]863\@'{&5] plus linagliptin
5 mg (L5) vs individual components. A\C,
Lewin et al [28] QOU‘ A %\ano et al [29]
Background therapy Diet and exercise A\\a ~ ,\(G < Metformin
E10+ L5 E25+ L5 E10 E25 ?lp E25 + L5 ET0 E25 L5

n 136 136 135 134 137 140 128

One or more AEs 99 (72.8) 103 (75.7) 110 (81 5] 9? ( 94 (69 1) 98 (71.5) 96 (68.6) 103 (73.0) 91 (68.9)

One or more drug-related® AEs 14 (10.3) 23 (16.9) 16 (114 63] g 23 (16.9) 18 (13.1) 26 (18.6) 26 (184) 15 (11.4)

One or more severe AEs 8 (5.9 8 (5.9) 1 (0 ?] 9 (6.6) 11 (8.0 7 (5.0) 4 (2.8) 8 (6.1)

One or more serious AEs 7 (5.1) 6 (44] 4) 2 (1.5) 9 (6.6) 6 (4.4) 6 (4.3) 10 (7.1) 8 (6.1)

Deaths 1(0.7) %\2 15] 0 1(0.7) 0 (0.7) 0 0
Confirmed hypoglycaemia A 0 ﬂ?\ﬂ \X& 1(0.7) 1(0.7) 3(22) 5 (3.6) 2(1.4) 5(3.5) 3(2.3)
Events consistent with UTI+ 21 (1 (12 2°(16.3) 14 (104) 14 (10.4) 13(96) 14(102) 16 (11.4) 19 (13.5) 20 (15.2)

Male 6 9.2) 3(3.8) 2(2.7) 2(24) 2(2.7) 3(3.7) 2 (3.0) 3 (4.5)
Female '&25 8) @(20 3) 6(229) 11 (19.3) 12 (20.0) 11(21.2) 12 (18.8) 13 (22.0) 17 (22.7) 17 (26.2)
Events consistent with G%\a 4 % 8 (5.9) ? (52) 6 (4.4) 4(3.0) [ 8 (59) 3(22) 11 (7.9 12 (8.5) 3 (2.3]]
Male 6 ) 5 (6.9) 2371 1(1.3) 1(1.3) 21.4) 2 L7) 5> (6.2) 3 (4.5) 213.0)
Female Q 6\‘ (4.8 3 (4.7) 5(7.1) 5 (8.8) 3 (5.0) 6(11.5) 1(1.6) 6 (10.2) 9 (12.0) 1(1.5)
Nasophary% \ 5(3.7) 10 (7.4) 9 (6.7) 5(3.7) 8 (5.9) 11 (8.1) 8 (5.8) 7 (5.0) 9 (12.0) 12 (9.1)

is 0 1(0.7) 0 0 0 0 0 0 0 1(0.8)
wens&tl }!ctlons t 1(0.7) 2 (1.5) 2(15) 2 (1.5) 0 1(0.7) 1(0.7) 0 0 1(0.8)

nce. + Based on: 77 MedDRA preferred terms [29], 77 preferred terms [30]. ||Based on: 89 MedDRA preferred terms. #Based on: 1 standardized MedDRA

% n\@ﬁY UTI: urinary tract infections. Gl: genital infections. *As assessed by the investigator. APlasma glucose = 70 mg/dL (3.9 mmol/L) and/or requiring

uery and 1 preferred term. + Based on 3 standardized MedDRA queries.

Molina-Vega M, Exp Opin Drug Saf 2018



Exenatide once weekly + dapagliflozin:
the DURATION-8 trial 402°

I
01}

e\ CaliPu
E O\ ‘ ‘\\0\\;

0.0 —s— ExQW + DAPA (n=228)
—B— ExQW + PBO (n=22T)

L)

=
z —— DAPA + PBO (n=230) S g5y
2 0.5 H 52
g H 0
o
= + 40
£ w0 a
g §
3
o "5 -
o - 20
E o
= =20 =
" 2 10
o
H o
25— T T T 0
0 4 8 12 16 20 24 28 36 44 52 25 Woaks 52 Woaks
Time (weeks) HbA. <6.5%
ExQW + DAPA 223 212 209 0 157 188 193 1858 150 133 1c "
ExQW + PBO 225 213 209 203 152 185 184 175 140 118 2_
DAPA +PBO 225 220 219 216 209 207 196 187 147 118 —
N
C E
52 Weeks E ©
o o
—_ a |
s . @ -1
1
E -2
£ = <
o =3
g - 2
w L. w
R
E x &
) = o 5
1] @ W
& Z 2
[y = (7] 1
u =] a7
L3 — H
= o 5 +
ﬂ ‘5-' o0 4 B 12 16 20 24 28 36 44 52
b ’ . . @ Time (weeks)
0 4 8 12 16 2 M 0 s aad a2 =5- ExGW + DAPA 223 293 211 205 204 202 201 185 +81 185
Time (weeks) ExClW ¢ PRO 224 294 208 205 188 785 180 186 T 168
DAPA+PBO 226 220 220 218 216 213 207 202 55 1886

Jabbour SA, Diabetes Care 2018



Dulaglutide as add-on to SGLT2 inhibitors:
the AWARD 10 study

HEA, concentrabion from bass line to 24 weeks (%)

Change in bodyweight from base e to 24 wee s (kq)

HbAlc HbAlc %
o o Q
024 -2
04 F-4 = g Bo= %
gz p=0-0001
-6 L -6 %- "_3 60%
-0-54% ]
- pec0-0001
084 % gg ~ 60
3 £
0 T g 2
, =2 =
v By 233 < 40—
-1-21% 2 5
1.4 T F-14 =2
4 -134% | 4 El=
164 -0-66% (95% 0 -0-84 to L £E
—0-43]; p<0-0001 = 204
-1 L | | 18
-079% (955 (1 -0-07 to-0-61); p<0-0001
-0 T T -20 )
Dulaglitude Dulaglitude Placeha o
15mg 075 mg

32%
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Change in fasting serum glucse ¢

.
C)
O~
)‘\a kg e 0.5 kg (95% C1-1-3 to 0-4); p=0-26 a0
-0-9 kg (95% (1 -1-8 to-0-1); p=0-028
—4

—31-6 ma/dL
L

-4

-5-0 mg/dL

I

-26-5 mg'dL

L 1
-196 mg/dl (257 to-13-5)
]

247 mg/dL {-30-8 to-18-6); pe0-0001

[

I -o5

—

-5

T T
Dulaglitvde 1-5mg  Dulaglitude 075 mg Placebo

T
Dulaglitude

15mg

Dulaglitude Placeho

o075 mg

(1o syaam 7 0] aujp equios
uoreuasua wosnjb wnsas Bungse) ) abuegy

N

.

,\0\09\6

'\0\06 A\Y
(}\0,‘ N
as6 @ﬁ@ ucagon

|

L 1
l -0-6 pmol/L {95%01-17 to 0-5); p=0-27

| ]
-1-2 pmeol/L (95% C1-2-3 to 0-1); p=0-032

Dulaglitude 1.5 mg  Dulaglitude 075 mg Flacebo

Ludvik B, Lancet Diabetes Endocrinol 2018



Adverse events during the AWARD 10 study

Dulaglutide 1.5 mg Dulaglutide 0-75mg  Placebo (n=140)
(n=1412) (n=141)
Deaths 2 (1%) 0 0
Serious adverse events 5 (4%) 3 (I%) 5 (4%)
Adjudication confirmed
Pancreatic events a a a
Cardiovascular events 0 0 3 (%)

Cardiovascular death 0 0 0

Mon-fatal myocandial infanction 0 0 2 (1%)

Unstable angina 0 0 1({1%) \ e
Renal and wrinary disorders 1(1%) 3 (%) 4 @$ a
Treatment-emergent adverse events 95 (67 %) 83 (59%) %é %‘
{patients with =1 adverse event) P\ . ,a\e
Treatment-emergent adverse events (25% of patients in either growp) & . \(\

Gastrointestinal disorders 46 (32%) 2 1&; s z ﬁ{% %)
MNausea 21 (15% Qé P e 5 (4%)
Diarrhoea 8 (6%) 6( 14 4(3%)

Other Q \a\l
Back pain 61 12 (9%) 10 (7%)
Headache \1 f@\] 5 (4%) 13 (9%)

Study or study-d Llahur‘ ( é‘ﬁ 0 0
orboth, d evern

>

KO
O
N\
‘ Dulaglutide 1.5 7 O d\n.}a)g g Placeha (n=140)
(r=142) , fA
Pancreatic enzymes, LOCE, units perl. \\6 abd
Pancreatic arn}rlaﬁe D4 i &\1 40(-10to8.0) 0.0(-3-0t0 3.0}
Lipasa to 16.0) 50 (-4-0to 12.0) ~1.0(-B-0to 5-0)
Patients with Wmnc\e% th ULN
m{g lase (\\] 12 (9%) 10 {7%) 6 (4%)
d'\g—* \ 29 (20%) 22 {16%) 18 (13%)
’ Pahg!alt erzyme concentrations =3 xULN
Q( atic amylase 1(1%) 0 0
Lipase 3 (%) 1(1%) 1(1%)
Adverse events of interest associatedwith SGLT2 inhibitors
Amputation a a a
Diabetic ketoacidosis 0 0 0
Hypotensive episodes or syncope a 1{1%) 1{1%)
Genital Infections 0 0 1{1%)
Fractures 1(1%) 1(1%) 1(1%)

Diata are n (%) or median (IQR). LOCF=last observation camied forward. SGLT2=sodium- glwcose co-transportar-2.
ULMN=vpper limit of normal.

Ludvik B, Lancet Diabetes Endocrinol 2018




A final comment
S
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Re) AR\
The impressive CV and renal protection exerted by these dru%sc\)v?(k\eah@f\mously

enlarge their use in T2DM patients with and without Erq@?&@)@f’ﬁlsease.
XA\
o 65\6
In this view, their performance in combina{jboair\?v‘i;cjvaiﬁcretins appears clinically
rewarding. oed\) & °
N eQ?
Q\/\$ 5‘\9(8
This implies a deep know. @(&g%&f\ﬁs‘ﬁe rare, but extremely severe complications

: !
related to their use. yo ™ N of
At?}\'a A(‘é\o

D ©

Rareness sho%(bt?eQb(@aﬂE‘ed against severity and fatality
"i\\l . e\le

002 (O

Payga?gcu{a@(attention in primary care

Consider closer monitoring of rare severe AEs
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