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SGLT-2i and Cardiovascular Benefit

1. SGLT-2i in specific populations: HFrEF, HFpEF, @é{%@%betic, elderly
O
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SGLT-2i and Renal Benefit

New Benefits of SGLT-2i
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O
Pooled Risk of Death and Clinical Events in Mat€hed

.

Populations According to Treatment Status i@ofhe Lombardy

° ° o w0
N
and Apulia Regions, from 2010 to 2018 & ¢
N o
o ©
L SGLT-2i (N=11,683) Other AHAs (N=11,683) N\
A SGLT-2i (N=6,046) Other AHAs (N=6,046) X
\\‘b (06
>
Haz (s(aotio %CI)
Outcomes - e‘& é\ S G LT'2i
Death - - Q,cé.g\fmo-o 52)
Cereb lar Di ] 74 (0.63-0.87)
erebrovascular Disease l—I—iO Q\®
Ischemic Stroke - N 0.82 (0.62-1.07)
O \@
Cardiovascular disease - C)O . \Q(b 1.00 (0.90-1.11)
57 O
Acute coronary syndrome - Q/ @) —m— 1.01 (0.87-1.16)
[ Heart failure 2} Ot m— 0.57 (0.48-0.67) ]
Peripheral vascular diseasgz;( (04 —m— 0.98 (0.83-1.16)
AS
Lower limb com@@@léb@ — 1 0.93 (0.72-1.20)
R &
S & o I 2
2R
5 Favors SGLT-2i <——> Favors Other AHAs
2

O . .
A, Apulia; L, Lombardy Q.\@Q Baviera M, et al., Diabetes Obes Metab 2021



Effects of SGLT-2i vs. GLP-1RA on hHF in Real- Wﬁrld Studies
Q}

N
SO
Hospitalization for Heart Failure NN
NN
AR
2 ©
QD
Hazard Ratio HazasPRatio™
Study or Subgroup IV, Random, 95% CI Year Iv\mdom‘?S%Ci
Longato, et al 0.590.35, 0.99] 2020 Q} —@r
. e L
Pineda, et al. 0.83[0.53, 1.30] 2020 b\) {\A -
Patorno, et . 068(057,081] 2021 P O+
Patorno, et al. (high CV risk cohort) ~ 0.7110.64, 0.79] 2021OQ’ b\ il
Patorno, et al. low CV risk cohort) 0.69[0.56, 0.85] @ Q,Q’ -
DeRemer, et al. (high CV risk cohort)  0.46 [0.27, 0.7 \Q —
DeRemer, et al. (low CV risk cohort)  0.87 (0.4 C;\Q 20 N
Thomsen, et al 0.77 @ —t
Lugner, et al. 0. q30®) 2021 -1
Total 95% C) écb.?ok@ss. 0.76) o
N : = |
L2 001 01 L 10 100
Heterogenelty. Tau' = 0.86PXH{ 5 351, of = 8.0 = 0661 f = Favours SGLT-2i Favours GLP-1RA
Test for overall eﬁeck@= 9 Q@W’ < 0.00001)
\ %)
> N
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Q& Q}&
N
>

Caruso | et al, Metabolites, 2022
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The DAPA-HF and EMPEROR-Reduced Trials De%ﬁstraied the
Positive Effects of SGLT2 Inhibition on HF Ou’rcome,s in HFrEF

Cumulative percentage (%)

DAPA-HF primary composite:
CV death / HF hospitalization / urgent HF visit!

EMP educed primary composite:
%o \%Weath | HF hospitalization?

Placebo

o Q@% 75 (0.65, 0.86)
®%0.001

b NNT=19

Empagliflozin

351 HR: 0.74 (0.65, 0.85) = %
4| P=0.00001 EQ&\
1 NNT=21 Placebo (§’ g‘
25- O
N SE
20- OQ'~ . é
15.- Dapagllfl6€9 N4 g
&\Q E
104 Q/ 3
%O ¥ o
¥ o 2
5 (<Q‘ 6&(9 ©
> N £
0 oY @ 7
i xfb @ w
| | | | | | | Q\ | |
0o 3 12 24

Months since ran%&‘ng‘écﬁon

| | | | | | | | |
90 180 270 360 450 540 630 720 810

Days since randomization

CV, cardiovascular; HF, heart failure; HFré6 heart failure with reduced ejection fraction; HR, hazard ratio; SGLT2, sodium—glucose co-transporter 2; NNT, number needed to treat

s

1. McMurray JJV, et al. N Engl J Med 2019;381:1995-2008; 2. Packer M, etal. N Engl J Med 2019;381:1995-2008
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DAPA-HF and EMPEROR-Reduced Showed Consisteht Effects
on Primary Outcomes Across a Range of Paﬁerg@éroups
A

’b

o : eGFR <60 e5FR 260
AP el e DS LI 1) mL/min/1.73 m?2 mL./min/1.73 m?2
t 1}
| .
65.7-87.5 Quality of life Background Renal hHF >12
“x H 2,5 ==
KCCQ-TSS " HF therapy?3 function?? hHF history®® mag  onthss

‘ t
<656 M

>87.5
KCCQ-TSS

=
=S
=3
I
|
=

ad NoO prior hHF2°

hHF <12

KCCQ-TSS months2°

SGLT2 inhikitor offects on HF
outcomes ir HFrEF regardless of...

Diabetes

l <652 >652

<26%"

— 26—-30%"

Glycemic
status26

eGFR, estimated glomerular filtration rate; HF, hew; FrEF, heart failure with reduced ejection fraction; hHF, hospitalized heart failure; KCCQ-TSS, Kansas City

31-35%"

-

No diabetes <758 >758

..
..

@S @4 — >35%7

Q,Q )
a

Cardiomyopathy Questionnaire Total Symptom F, left ventricular ejection fraction; NT-proBNP, N-terminal pro-B-type natriuretic peptide

Q)q eal Association Scientific Sessions; November 16"-18t, 2019; Philadelphia, PA, USA; 2. Packer M, et al. N Engl J Med
et al. Eur Heart J 2020;41:2379-2392; 4. Solomon SD, et al. Presented at American Society of Nephrology Kidney Week
on, DC, USA; 5. Sabatine MS. Presented at America Heart Association Scientific Sessions; November 146t-18"%, 2019;
resented at America Heart Association Scientific Sessions; November 146t-18th, 2019; Philadelphia, PA, USA; 7. Solomon SD.
ion Scientific Sessions; November 16th-18t, 2019; Philadelphia, USA; 8. Martinez FA, et al. Circulation 2020;141:100-111

1. Kosiborod M, et al. Presented at Amer;j
2020 [Epub ahead of print]; 3. Dochert
2019; November 5-10", 2019; Washj
Philadelphia, PA, USA; 6. McMurra
Presented at America Heart Ass@
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EMPEROR-Preserved: Clinically Meaningful 21%RRR in the
Composite Primary Endpoint of CV Death orqj&?:jf

— 257

5

o

S 20+

9

g Placebo

o 157

2

5

g 10- HR: 0.79

o (95% Cl: 0.69, 0.90)

E £<0.001

O Sk

k=

&

0- T 1 T 1 SR Empagliflozin:
0 3 6 ? l?ly @“O 2] 24 27 30 33 36 415 (13.8%) patients with event
Mon%g“sme@ randomization Rate: 6.9/100 patient-years

Patients at risk Placebo: _ )
Placebo 2991 2888 2786 27 &62@‘2424 2066 1821 1534 1278 961 681 400 511 (17.1%) patients with event
Empagliflozin 2997 2928 2843 27&2@8 2491 2134 1858 1578 1332 1005 709 402 Rate: 8.7/100 patient-years

*During a median trial period of 26 Qt@RR absolute risk reduction; Cl, confidence interval; CV, cardiovascular; HHF, hospitalization for heart failure; HR,
hazard ratio; NNT, number needs@o tredt; RRR, relative risk reduction.
2
O
Anker S et al. N Engl J Med. 2021; 10.1056/NEJM0a2107038.
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EMPEROR-Preserved: Empaglifiozin Improves C\g@%utcomes in
HFpEF Irrespective of Diabetes Status ng%aselme

’b ’b
25 & »
A With Diabetes B Wlih iabetes
— e S @
& 297 Placebo 8 297 0\ \\
g HR 0.79 (95% Cl: 0.67, 0.94) 9 ug?»h g@gs% Cl: 0.64, 0.95)
& 20- & 20
3 3 C‘) Q} Placebo
£ c ? \4
2 15- Empaglifiozin =~ $@57 &
k| RS
3
g 104 § Q;El)(b'o" Empagliflozin
3 . Q8
o O N\ T
Q@ 5. N © @ 5.
© @) \@ ‘g’
£ o q\*\ Z
w 0- | 1 I I I | | | %) \ 1 Ll 0 1 | 1 1 I I | | | | | 1
0 3 6 9 12 15 18 21 24 %&3&0 33 36 0 3 6 9 12 15 18 21 24 27 30 33 36
Months since randomlzat OQ Months since randomization
Patients at risk "o Patients at risk
1472 1413 1357 1314 1272 1176 999 873,5‘32 @3 444 325 172 15191475 1429 1392 1355 1248 1067 948 802 675 517 356 228
1466 1423 1365 1329 1290 1183 1008 8?@ 73@624 466 336 187 1531 1505 1478 1451 1418 1308 1126 983 843 708 539 373 215
\(b A&Q
\" K\
Figure 2. Effect of empagliflozin Q’pl@,@ebo on the primary end point of cardiovascular death or first hospitalization for heart

failure in patients with and withou gélabetes
Effect of empagliflozin vs plac

diabetes at baseline and (B)

@"”Q

on%e primary end point of cardiovascular death or first hospitalization for heart failure in (A) patients with
ients without diabetes. HR indicates hazard ratio.

Filippatos G et al, Circulation 2022



EMPEROR-Preserved: Empagliflozin Improves C\g@‘%uicomes in

HFpEF Irrespective of Age &cﬁ’i

G ‘Aoo(b:\?:}\(b’
FIGURE 3 Treatment Effects by Age Groups \®\ %\b\
22 4
Primary Outcome
1
1 8.01(6.50-9.69)
__________________ S g i g S g g g
1
7.0 (5.67-8.49)
__________________ .;------------_______________O_@_ S
. 1 g ‘ 6.67 (5.65-7.77)
65-74 o+ 0.86 (0.69 1.07%9\%6@ 7.80 (6.67-9.01)
------------------ ﬂ---------------------- -r - . W NN NN NN NN NN BN BN BN BN BN BN BN BN BN BN M BN BN BN BN B BN M BN B N BN N N BN SN BN BN BN BN BN B B W
<65 —8—— 0.83 (061 o> 5.91 (4.61-7.36)
1 ’ ’ \& 6.96 (5.56-8.51)
! O . (\(b
| | | | 1 C) . q\ | | | | | | | 1
00 05 1.0 1.5 2.0 Q/% N 0 2 4 6 8 10 12 14
HR (95% CI) éo (\0 Incidence Rate Per 100 Patient Years (95% CI)
Pfor trend=0.33 = o0
(8‘ N
> \\Q M Placebo W Empagliflozin
Ab 2
3 e
HR (left) and incidence rate per 100 patie&—ye%\%ight) for empagliflozin compared to placebo according to age for the (A) primary outcome (composite of first heart
failure hospitalization or cardiovascu{@ﬁea{ﬁand (B) first heart failure hospitalization. Red represents placebo, and blue represents empagliflozin. No corrections for
multiple testing were applied. @»Q @\
&0 R
Oa',

Bohm M et al, J Am Coll Cardiol 2022




SGLT-2i and Cardiovascular Benefit
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2. SGLT-2i in special settings: in-patient care, tele icine
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SGLT-2i and Renal Benefit

New Benefits of SGLT-2i




O

Effect of Empagliflozin in Patients Hospitalized; or Acute HF

. D
The EMPULSE Trial L
Q(b (z‘}{b‘

« 530 patients with acute de NN

novo or decompensated HF
+ HFrEF and HFpEF  Win ato o 95°% OI (1,081 69) .
- Randomized 1:1 o000

empagliflozin 10 mg vs o denth ‘

placebo when clinically &

stable (median time post S

hospital admission 3 days) FE frequency P
 Follow-up: 90 days Time to HFE}
« Primary hierarchical .

composite outcome: all- @% 35.9%

cause death + number of N .\OQQ

HFEs + time to first HFE + >5  ¢&° P rone

points difference in KCCQ- S0 @ TP i

TSS & &

&Q)Q(b&\oe. Empagliflozin 10 mg winner 025{ 0.5 1 2 N 4
oRe L T et

@)
HF, heart failure; HFE, heart failure even};b@CQ-TSS, Kansas City Cardiomyopathy Questionnaire Total Symptom Score
N

Q

Voors AA et al, Nat Med 2022
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Effect of Empagliflozin in Patients Hospltallzed,éf’or Acute HF

The EMPULSE Trial §

Subgroup Empagliflozin Placebo Win ratio (95% ClI) (\(b \\(b
Number of patients \\(b \(b'
All patients 265 265 1.36 (1.09-1.68) *{0 o’@'—-—l
Heart failure status 5{{0’ @
De novo | 88 87 1.29 (0.89-1.89) @ ~\\(b ——
Decompensated chronic 177 178 1.39 (1.07-1.81) OC) .\(b —a—
Baseline diabetes status % ~@
Diabetic 124 116 1.47 (1.07-2.02) \\(b © —=—
Non-diabetic 141 149 1.30 (0.97—1.73) o) @rb h—=—
Age \‘)\(b é
<70 years 116 129 1.38 (1.01-1.90) O K\A -—
>70 years 149 136 1.43 (1.06-1.92) (,Q’ 60 —a—
Sex Q) 6\
Male 179 172 1.39 (1.0 —a—]
Female 86 93 1.27 (0@@%83@ H—s—
Region
Asia 31 25 0 343}%) [ - |
Europe 168 171 @ ( ®—2 09) —a—
North America 66 69 01 3{{&87—2 00) A
Baseline NT-proBNP (pg mlI™") %C) {h
<Median 125 36 (0.99-1.85) ——
>Median 130 12@(} @ 1.44 (1.06—1.96) ——
Baseline eGFR (CKD-EPI) . OQ
>60 ml min~'1.73 m™? 88 QX& &%\ 1.48 (1.04-2.13) ——
<60 ml min~'1.73 m™2 161 2 1459 1.38 (1.04-1.83) —a—]
Atrial fibrillation or flutter at baseline b (b,
No 123 > Qi3s3 1.68 (1.22-2.32) ——
Yes 142 {5\' Aé 132 1.18 (0.88-1.59) ——a—
Baseline LVEF (%) Q 0@
HFrEF (LVEF <40%) ) \\ 172 1.35 (1.04—1.75) ——
HFpEF (LVEF >40%) Q 93 1.39 (0.95-2.03) H—
¢ 0z ob 1 :
(9\ Win ratio
O

A

HF, heart failure; HFpEF, heart failure \@’r(bpreserved ejection fraction; HFrEF, heart failure with reduced ejection fraction.

Y

Interaction
P value

0.7590

0.5683

0.8889

0.6923

0.0602

0.7904

0.7562

0.1129

0.9008

Voors AA et al, Nat Med 2022



Effect of Early Empagliflozin Initiation in Acute De@bmpensaied HF
The EMPAG-HF Trial <

IR
(\’(} (5\{0‘
« 60 patients with acute decompensated HF ’\\’b g\&
« Randomized 1:1 empagliflozin 25 mg vs placebo within 12 hoqu\o@ospltallzatlon
» Follow-up: 5 days (with a 30 days extension) Q}\
« Primary composite outcome: cumulative urine volume in 5@%&(@
>
: Cumulative Urine Volume \g@ @ Dynamlcs in NT-proBNP
120e Mixed model analysis of daily uring volumea sum @6 ﬁ =
Difference ofleas! square means (freatment effect). 0 Emos i @) . 60 120 th#gur:::i:tl :'nsal:;/slessaﬂl:;ﬁ?:::r;‘;n’i: Il;?:rr:;::::tmn
387 mi (ss_% cisu to 724) +25% I . o S e ;’95% Sepdiaa
_ p=0.023 & % > . p<0.001
T 10000 - = N D E e
@ oo '@ S 100 < .
: 7 g O @ F I ‘ |
3 7500 L~ .0 ‘QQ) 2 \J o
g E P i g e \
a ‘1[ 4 ‘/,_f"’ @% é\ g I:,\ e J 1 Placabo
2 5000 - LI I = 0 = . \ E
@ P - Q‘ \% = . ™
ol ,if b(b' \(b' ‘ Empaglifiozin
2500 - ,5\.(0 @ 40 : =
L R\Z \ " . ‘
T I Qo) %) Baseline day 2 day 3 day 4 day 5
: . Q)Q ‘\() Mumber of patients
day 1 day 2 Q& di&@ﬁ day 4 day 5 Empapg:liﬂa;in 27 6 i; ’.;: :’::
Number of patients ‘A(b 294 . = = ) " )
Empaglifiozin a0 - 30 30 28
Placebo 20 20 O‘b 20 2% 20

Q Schulze PC et al, Circulation 2022
HF, heart failure Q\(b



Effect of Early Empagliflozin Initiation in Acute De@mpensated HF
The EMPAG-HF Trial .<>\"’\

>
Change in Body Weight from Baseline Change %(@G,g@from Basellne
g ~ Mixed model analysis . Mixed m alys

— ‘ Difference in slope (treatment-time interaction) Difference in slope interaction):

F; N -0.066 kg per day (95% C1-0.131 10 0.001) 0.29 mlimin Pe’\, ‘95"&:"’“5” Empaglifiozin

E N N p=0.054 = :

2 NT E 0 - 0 .

N s S ] ,

= e x —

2 S Thke z R S O

= N 2 X< N I sl ==

: =Sl sl g VL2 | T \

£ 2 r Placebo 2 @0 K\ 1

§ \\,‘ ilt o b E 0 . 6 == \

-g \'\ T O% b\ \ \

ga‘ -6 A\ g — Empagliflo xn\é K% (b \ Histal

. IR

. ‘ % 20 , , , , , |
Baseline day 2 day 3 day 4 day s Discharge C? @\ Baseline day 2 day 3 day 4 day 5 Discharge daf 30
Mumber of patients 6 Number of patients
Empagﬁiﬂoﬁn 30 29 30 20 28 q Empag[iﬂozm 20 20 28 28 27 25 7
Pl b 20 24 20 23 25 PI b 20 27 el i) 28 28 20 18
acebo f% & acebo
Figure 3. Secondary outcomes with extend@O-&y follow-up.
A, Change in body weight from baseline in b ro@g’ B, Dynamics in estimated glomerular filtration rate (eGFR) as change from baseline in
both aroups. Error bars represent SEM. o \Oﬁ
@\J \v ] .
Ké\' Q}® Estimation of group
Outcomes Q’b (Q;\ Empagliflozin Placebo difference* (95% CI)
Cumulative dose of diuretics (in mﬂhgra&;&%@%emde equivalent) 3131£194.6 351.41220.7 -38.4 (-176.7 to 70.0)
Diuretic efficiency (mL/mg furosen&é% equivalent) 8.3 (-32.91t058.8) -25.9 (-80.3 to 16.8) 43.7 (0.1 to 93)

Q\(b\e Schulze PC et al, Circulation 2022




Effect of Early Empagliflozin Initiation in Acute De@mpensaied HF
The EMPAG-HF Trial <

O
D O
\(bo .\’b
Table 4. Safety Events - *@ O
—P ¥

Event Empa%vl’gfi% Placebo

Worsening heart failure 1 (023&?6"06 4 (13.8)

Worsening renal function (increase in (qu\?%§ (11.5) 9/28 (32.1)

serum creatinine >26.5 umol/L [0.3 O® 6

(o
mg/dL]) 0\% & D
. . . N\

Worsening liver function 00\66 0 0

Change in coagulation sta@—é Q@}jay 5 1/23 (4.3) 2/25 (8)

Urinary tract mfectlon?? o° 1 (3.3) 4 (13.8)

Stroke or transmgb iygﬁemm attack 1(11.1) 0

30-day mortgfﬁy& 1(3.3) 2 (6.9)

A \v
All d%ta%@"expressed as n/total N (%).
"0

Q\(OQ Schulze PC et al, Circulation 2022
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Canagliflozin Improves KCCQ Total Symptoms Sc%ge\o?n Telemedicine
The CHIEF-HF Trial O

>

12 - P value for.dfffexshce at week 12 = 0.016

Randomized, double- 10 +
blind trial, without in-
person interactions
between doctor and
patient: direct
engagement of
patients through a

(0))
l

LS mean + s.e.
NN
]

study website, 2 -
electronic informed
consent, direct home OO‘
delivery of study <&
medication, completion N O | | | .
of the primary endpoint QQ’A@@ 0 2 4 6 12
by a mobile application Number@b[()b@\h%ipants Week
and a Fitbit to monitor &% ;Placebo 226 222 215 209 206
activity Q@Q&@cénagliﬂozin 291 201 215 208 207
R4 QQ el
oé\\\ ---@--- Placebo —=— Canagliflozin

Q‘\‘DQ Spertus JA et al., Nat Med 2022



SGLT-2i and Cardiovascular Benefit

3. New insight on mechanism of action P ¥

SGLT-2i and Renal Benefit

New Benefits of SGLT-2i




SGLT-2i
Restored TG 1 Glomerular ! Podocyte Preserved eGFR; - TEC glycocalyx integrity P
feedback > hyperfilration damage ’l 1 Albuminuria }— e TeNCiSN%(grczs;/sgggi/:gctwlty g
\ LAGE ’. =
iti i L VSMC accumulation
TP t -
4 Na* proximal tubule > chgfgévgfifgu:;al 1 KB urinary \ v
resorption* lumen excretion | -
T Natriuresis 1 Vascular
(| Tubular damage; ) | stiffness
> ——— | Tubularload —» { TubularO; | Restored EPO 2
g demand  synthesis ) "\
2 ( b g
»| 1 Osmotic diuresis < I BIG%Preé?e ____________
. J §> y,
{ Glc proximal tubule - ~ ( 5 3
resorption T GLUT9-mediated ‘; (0
1T Glycosuria > resorption of —> ! Uricemia AN— 5
glucose vs. urate L y 0 ‘Qi N
l ()2 5 Y
r a.\ (%)
Calorie loss > Weight IossOJ:) (S)Q’
. o~ .
o . Q 1 LV dilation/hypertrophy Ca?t ) rIn
\ = 4 Arrythmia homeostasis & L 2
ate: T Systolic and diastolic function
|
v ) ! | { NHE1
{ LatelNa
[ raweK < o | SGLT1?
SIRT-1, HIF-2aIp8? Q 1 [KB] —
L 1L MTORN( Q>
&
\ 4 Q} @4 \ 4 v
S
T Renal and cardiac autophagy @Q enal and cardiac metabolic efficiency 1 Renal and cardiac inflammation and oxidative stress 4 Renal and cardiac fibrosis

4

NS
*Mediated by both SGLT-2 and NHE3 inhibition 06

’OQ Caruso |, Giorgino F. Metabolism. 2022 Feb;127:154937.
Q\



Empagliflozin-mediated Benefits on the Cardlovascula@@sk Profile Are
Associated With Changes in Gut Microbiota and Plgg‘?na Metabolites

("« 76 patients with CV risk factors fb \(b. )
« Randomized, open-label: Empagliflozin 10 mg (n=40) vs Metformin 1700 mg/dle\®—§&
* Follow-up: 3 months
« Qutcomes: changes in clinical parameters related to glucose metaboh@? OQ/CV risk, gut microbioma, plasma
\__Mmetabolites o,o \?§\ )
=)
. . X alpha-Tocgpherol (Vltamm E) \\(b
- TSphmgomyeIln: *iy:oc eoxygl ’ﬂm\g@ Microbiota - ASVs
prevent gut bacteria- Ny m@ Metaboltes
derived LPS Pal 't'c»ada“”HbM: @?M’m Word Amino ackds and dervat
almitl R~ or mino acids an erivatives
711 i ic aci Word Organic acids
translocation reducing M // i 5 )‘ Rym @gnavus Word Carbohydrates
. ﬂammatlon Fadlol jca 3-Hydroxycaprl/9 ;‘% ‘\ P?‘ tate ' Word \F/:iat;t?lnia:slds
IN / / / 1 1) e
A k /1| S iy Word Fatty acyls
- |Glycochenodeoxycho o s 2 Nﬂ U e
late acid: may reduce Ad'pmm"/ /h;y,is{ ‘ Word Undlassified
. . . Lache a'/ / < ] j Lachn.ﬂd!um Clinical phenotypes — Kidney or liver function related
|nSU||n-reS|StanC9 and ”// e Ql/ RS N hf/ \1 / AR Clinical phenotypes — CVD risk factors
: : FFA TS g et If : Clinical phenotypes — Blood glucose related
hep_atlc S_teatOSIS %ﬁ %/ / i H:)M:MR Clinical phenotypes — Inflammation related
- |Uric acid: may reduce 2€- Eucosenom'e uA /- Rl bovdir
rlSk Of hypertenSion, HF, b(b' \J'g Sph}ﬁéamyelin (d18:1/18:0) Increased after treatment

CV and all cause-death

K(b' AQMasllmc Acnd

(b -~ ~. / \
S AP oy Ty =
\ \ Clostrid nogum \\ / P Coprococcus
2 / el
Q Grte[fa Acetitomaculum

\\
Red connections - positive correlation (FDR < 0.05); bl onnechons - negative correlatio

ASVs, amplicon sequence variants; CV; cardiovasc
HOMA-IR, homeostasis model assessment of iné

ns (FDR < 0.05).

YLPS, lipopolysaccharide; DBP, diastolic blood pressure; FFA, free fatty acid; HbA1c, glycated hemoglobin;
sistance; IL-6, interleukin-6; PPG, postprandial plasma glucose; SBP, systolic blood pressure; UA, uric acid.

(O Deceased after treatment

Deng X et al, J Clin Endocrinol Metab 2022



Empagliflozin-mediated Benefits on the CCII'dIOVCISCU|CI©T%Sk Profile Are
Associated With Changes in Gut Microbiota and Plgg‘ma Metabolites

Empagliflozin Metformin
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SCFA, short chain fatty acids
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[T ASV796 Ry
I ASVO74 CM;Y 15ene)
inocec

Q’/m ruminantium
Whryantia

ninococcaceae
iminococcaceae

achnospiraceae
ASV15 Roseburia
ASV135 Eubacterium eligens

&
ASV346 Eubacterium eligens
ASVB37 Lachnospiraceae
ASV1531 Raouitibacter
ASV753 Ruminiclostridium
ASV2228 Faecalitalea
ASVE01 Lachnospiraceae
ASV126 Clostndium
ASV35 Romboutsia
ASVE2 Clostridium
ASV198 Termsparobacter
ASV70 Intestinibactar
A';‘.”H Pre

AS' an
ASV125 Srrsplccoccus
ASV1042 Srreplotu%us

I |ASV555 Par abac
[ AS

i ynavus
ASVEE Lachnospuraceae
ASV233 Lachnoclostridium
ASV49€ Clostridium innocuum
ASV291 Fiavonifractor
ASV542 E rys‘:pofatoclosmdvum
AS

ASV1122 Hungatella
ASV1181 Lachnoclostridium

1SCFA-producing
bacteria (e.g. Roseburia,
Faecalibacterium):

T Glycaemic control
| Inflammation

| Tumorigenesis

| Oxidative stress
|Gram negative harmful
bacteria (e.g.
Escherichia-Shigella):

T Inflammation

T Gut barrier
disruption

Deng X et al, J Clin Endocrinol Metab 2022



SGLT-2i and Cardiovascular Benefit

1. SGLT-2i in specific populations: HFrEF, HFpEF, @@%@%betic, elderly
2. SGLT-2i in special settings: in-patient care, tel{gﬁ@iﬁcine
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3. New insight on mechanism of action P @
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SGLT-2i and Renal Benefit

1. Implications of the early eGFR “gﬁp\gﬁlth SGLT-2i treatment
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Early eGFR Changes in EMPEROR-Reduced and Risk of Worsghing Kidney Function
and All-Cause Mortality in Empaglifiozin vg\ﬁj?;lacebo

0

-10 4

Adjusted mean change from
randomization in eGFR
(mL/min/1.73 m?)

-15

D O
(g\(}% 8\(&\—0— Empagliflozin 10 mg
i 70'*\ @% —@— Placebo
22,
P
<« &
I‘b’ 6\

N D

\Naak

100

0.9

8&‘/‘ A2'LvoT  Follow-up

Q\
& _
E —o— 20.0% (Tertile 3)

Adjusted mean change from
randomization in eGFR
(mL/min/1.73 m?)

0%,

ceeCke+ -11.4 to -1.0% (Tertile 2)
% -~ A-- <-11.4% (Tertile 1)

%

124

LVOT  Follow-up

—e— > +3.6% (Tertile 3)

Adjusted mean change from
randomization in eGFR
(mL/min/1.73 m?)

_ c-[J--- 6.4 to +3.6% (Tertile 2)
% -—A-- <-6.5% (Tertile 1)

124

ot Folowup Zannad F et al, Eur J Heart Fail 2022
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Early eGFR Changes in EMPEROR-Reduced and Risk of Wors@ﬁing Kidney Function
and All-Cause Mortality in Empaglifiozin ngfJacebo

D> 0
* Q . ®\'\
N
NI
NPT _
—@— Placebo ,@—@— Empagliflozin 10 mg
c’)\Q ’\\’b
X0
< &
. N > .
Hazard ratio (95% CI) 1)) > Hazard ratio (95% CI)

CV death or HHF ?Vnﬂeatb‘_h@HHF@’
Terle 2 (6.4% t 3.6% i 117 (092-1.50) e (A% 10-1.0%) e 0.86 (0.66-1.11)
Tertile 3 (>3.6%) o 1.11 (0.87-1.42) Tefie 3 (290 %) —@— 0.72 (0.54-0.95)

- [ ] Reference OQ) 6\ 9 Reference
CV death \é gzath
Tertile 1 (< 6.5%) H—@— 126 (0.89-1.79) (O d el (s11.4%) —e— 0.82 (0.57-1.18)
Tertile 3 (>3.6%) Reference (b\ & ertile 3 (20.0 %) ® Reference

~ (72

Composite renal outcome P\ Composite renal outcome
Tertile 1 (< 6.5%) —— 2-38%4'&- 3—4@ Tertile 1 (<=11.4%) : O i 1.89 (0.79-4.51)
Tertile 2 (-6.4% to 3.6%) b ® 1 1. -5%—@54) Tertile 2 (-11.4% to -1.0%) b i 0.96 (0.33-2.77)
Tertile 3 (>3.6%) o ren® Tertile 3 (0.0 %) Reference
All- death Q All-cause death
Tertile 1 (< 6.6%) —o—! NG %ﬂ-% (1.01-1.85) Tertile 1 (<-11.4%) — 0.93 (0.68-1.26)
Tertile 2 (:6.4% o0 3.6%) > Q)\ .97 (0.70-1.35) Tertile 2 (-11.4% to -1.0%) —@—h 0.77 (0.55-1.08)
Tertile 3 (>3.6%) N (9 Reference Tertile 3 (>0.0 %) _ ; Reference

025 050 10 20°. K0 80 025 050 10 20 40 80

CV, cardiovascular; HHF, hospitalizat'@r heart failure modified from Zannad F et CI|, Eur J Heart Fail 2022



Early eGFR Decline in DAPA-HF is Associated with Better CV
Outcomes in Patients on Dapaglifiozin \KSQ’ Placebo

p for (b'
Qutcome HR/RR (95% ClI) interaction Q(b (b\,\
\\Q} é\'
CV death or worsening HF @ %\
All patients e 1.03 (0.88, 1.20) <0.001 . @\{0‘ . (b@
. RPN
Dapagliflozin —_— 0.73 (0.59, 0.91) @) A\\(b
Placebo —— 1.45 (1.19, 1.78) % *
) (b' %\
CV death or HF hospitalization ,§ >
. <
All patients —— 1.03 (0.88, 1.20) <0.001 6& X
. N
Dapagliflozin — 0.73 (0.59, 0.91) Al 0@ (}
Placebo —— 1.45 (1.18, 1.78) Q> 6\6
CV death C'g&o Q(b
All patients . 1.05 (0.86, 1.29) <0.001 Q‘ & Q\Q)
.,
Dapagliflozin 0.71 (0.53, 0.94 O @
(0.53, ) N ~.
Placebo —_— 1.57 (1.19, 2.05) (©) (&% 5. N /
. =
Total (recurrent) HF hospitalizations/CV death C)O \Q\Q StH 12
All patients —— 1.06 (0.89, 127()%7001
Dapagliflozin —_— 0.68 (0.53 Q
Placebo —_— 1.62 03 t'g . .
é< K Dapagliflozin
All cause mortality =] b
. acepo
All patients —_—— 01 .03 (@ss 1.24) .001
Elapagt;)liﬂozin —— (bK 9(0_59, 0.99) T T T T I !
acebo .40 (1.09, 1.80 - - -
—dQ& &\Q ( ) 30 20 10 _ 0 10 20
: (00\ é : Change in eGFR at 14 days
0.5 'p\e\ 20 2.5
Favours eG&lp
< i
CV, cardiovascular; HF, heart failure . @Q Adamson C et al, Circulation 2022



SGLT-2i and Cardiovascular Benefit

1. SGLT-2i in specific populations: HFrEF, HFpEF, @@%@%betic, elderly
2. SGLT-2i in special settings: in-patient care, telef%aﬁ\lcine

. : . N
3. New insight on mechanism of action P ¥
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SGLT-2i and Renal Benefit




SGLT-2i May Reduce the Risk of Neph

« Nationwide, active-comparator new-user

cohort study

12 325 matched SGLT-2i and GLP-1RA new

users
* Median follow-up: 2 years

Sensitivity analysis with recurrent nephrolithiasis as outcome
Patients,
Events (1)
Person time, years
Rate per 1000 person-years (95% CI)
Rate difference per 1000 person-years (95% CI)

\OQ

rfithiasis

D o
‘\\’b(\é@\
XD o8
R
D
3.0- A\ HR 0.51 (95% Cl 0.37-0.71)
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SGLT-2i, sodium-glucose transporter-%\ﬁtors; GLP-1RA, GLP-1 receptor agonists

Follow-up, years

Patients at risk, n
GLP1RA 12,325
SGLT2l 12,325

940
634

8617
9789

5964
6656

3699
3791

1984
1854

Kristensen KB et al, Diabetologia 2021



SGLT-2i May Reduce the Risk of Nephroll’rhgdms

A\’O

7 Q
[ Pooled data from 15 081 type 2 diabetic patients randomized to empagliflozin gprQ@ebo in 20 phase I-1V trials ]

RN
&\0 2
Empagliflozin Placebo @
n with events/ Rate/ 100pt-yrs n with events/ Rate/ 100p Incidence rate ratio (95% ClI)
N analyzed (95% ClI) N analyzed 5%\6,1
Urinary tract lithiasis  104/10177 0.63 (0.51, 0.76)  79/4904 1.01 ,(\%gb, téz%) 0.64 (0.48, 0.86) —o—
(all preferred terms)
Nephrolithiasis 75110177 0.45 (0.36, 0.57) 57/4904 @@?‘2 @235 0.94) 0.65(0.46, 0.92) —
Renal colic 16/10177 0.10 (0.05, 0.16) 10/4904\$O @3 0.06, 0.23) 0.77 (0.35, 1.65) ———
Ureterolithiasis 8/10177 0.05 (0.02, 0.09) %ﬁ‘ Q 0.13(0.06, 0.23) 0.38 (0.15, 0.97) ®
Calculus bladder 2110177 0.01 (0.00, 0.04) Q 4/@%4 0.05(0.01,0.13) 0.23 (0.04, 1.26) °
<<, o
Calculus urinary 6/10177 0.04 (0.01, Gég)oo 5/4904 0.06 (0.02, 0.15) 0.57 (0.17, 1.88) ®
Calculus urethral 1/10177 0.01 g)bfio &‘83) 0/4904 -
Nephrocalcinosis 210177 Q@? &Q}J%, 0.04)  0/4904 .
O Q@
Q&Q)\< &\C)v 003 006 013 025 050 1.00 2.00 4.00
N < =
. ;\\A(b QQ Favors empagliflozin  Favors placebo
2
O
\Q>Q Balasubramanian P et al., J Clin Endocrinol Metab 2022



SGLT-2i and Cardiovascular Benefit

1. SGLT-2i in specific populations: HFrEF, HFpEF, @@%@%betic, elderly
2. SGLT-2i in special settings: in-patient care, telef%aﬁ\lcine

. : . N
3. New insight on mechanism of action P ¥
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SGLT-2i and Renal Benefit

3. New associations

New Benefits of SGLT-2i




Both finerenone (nonsteroidal MRA) and CONFID

 ENCT05254002) investigates whether
Background empaglifiozin (SGLT2i) can reduce kidney and dual thg¥@pewith finerenone and empagliflozin is
cardiovascular events in people with CKD and T2D. -‘» sither agent alone in reducing albuminuria.
SN
Participants Treatment arms Q}\(b@fo‘b Primary outcomes
; > K
i i \’)\ R4 - .
* 807 participants . Q . Relative change in
i * 125 centres ‘ sz%gr%@ d , Emﬁ?gl‘lﬂo dzln UACR from baseline
« 13 couniries | &@0@goed)  (10mgod) to 180 days in:
. | e
* 2 18 years R { ‘(R -~ Placeb
/ « T2D, CKD stage 2-3 —aa g"or";)"r:"zd) 00 v Dual Iherapy
* UACR 2 300 fo 6% g
< 5000 mg/g 5 ié ' Finerenone
: Q/ m Empaghﬂozm + Placebo
*TID 0 mg od) Dual th
x * Serum K* > 4.8 mmol/L @{o ‘ 269 {idimg.od) m e vsempy
* Treatment with : :
SGLT1 /2i or MRA 2> @ s > §¥ Empaglifiozin

\\@ Treatment period (days) 180
S isioe
Conclision Shouldgn effect be shown, early and efficient intervention with dual finerenone and SGLT2i

ﬁe@cﬁ&dshw&uummmdpmdebngﬂmhmeﬁbbrp«ophw&“bmdnb.

o""Q

Green JB, Nephrol Dial Transplant 2022



SGLT-2i and Cardiovascular Benefit

1. SGLT-2i in specific populations: HFrEF, HFpEF, @@%@%betic, elderly
2. SGLT-2i in special settings: in-patient care, telef%aﬁ\lcine
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3. New insight on mechanism of action P A
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SGLT-2i and Renal Benefit

1. Implications of the early eGFR “giSisith SGLT-2i treatment

2. Additional renal benefits Q\OQ:@é\Q
3. New associations O P

New Benefits of SGLT-2i
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Efficacy of Empagliflozin on NAFLD: a Metﬁ -Analysis

AST

R
\"’ @ Liver Stiffness

Treatment Control Mean Diff. Weight Treat %ontrol Mean Diff. Weight
Study N Mean SD N Mean SD with 95% Cl (%) Study y\@; Mean SD with 95% Cl (%)
Haleh 35 -54 1429 37 -11 10.19 —— -4.30[ -10.01, 1.41] 29.18 Haleh (§®82(OZQG 37 -32 266 - _050[ -1.62, 062] 15.02
Hoda 43 -34 910 47 1.2 9.3 ——— -2.20[ -6.01, 1.61] 65.60 \I'I Aé 049] 0.93, -0.06]
. —_— 0. -0.99, -0.
Overall ) ) 2 = -3.10[ -6.18, -0.02] @feter é |ty £=0. 00, F=0. 00%, H: = 1.00
Heterogeneity: 7 = 0.00, I = 0.00%, H" = 1.00 %
=0.00,p=0.99
Test of 6, = 6;: Q(2) = 0.83, p=0.66 : of 6 = 0 B 2 21 p=003
Testof 6 = 0: z=-1.97, p = 0.05 \é (bTeS ° ze-eshps — .
' ! ' 145 1 -5 0 5
-20 -10 0 10
Random-effects REML model ALT OQ‘ Q Random-effects REML model FI B 4
Treatment Control Mean D|ff® ‘@ght Treatment Control Mean Diff. Weight
Study N Mean SD N Mean SD with 95@;| . (b (%) Study N Mean SD N Mean SD with 95% ClI (%)
Haleh 35 -41 1524 37 -3.6 18.38 —‘— -0.5 @y&(&] 50.40 Haleh Chehrehgosha 35 -.03 42 37 .03 .40 5} -0.06 [ -0.25, 0.13] 40.29
Mohammad 22 -14.6 23.51 20 -3.7 39.38 o -3 7 8.50] 8.19 Hoda Taheri 43 0 .30 47 .007 .43 —#®—  -0.01[ -0.16, 0.15] 59.71
Hoda 43 6.8 2142 47 -16 20.36 ——— ?ﬁzo [OQ 83, 3.43] 41.40 Overall —_ -0.03[ -0.15, 0.09]
Overall — QQ* 3{&{ -8.85, 2.26] Heterogeneity: 1° = 0.00, I* = 0.00%, H’ = 1.00
o2 2 _ 2 _
Heterogenelty 1 =0.00, I’ = 0.00%, H" = 1.00 ‘ Testof 6 = 6; Q(1) = 0.18, p = 0.67
Test of 6, = 6; Q(2) = 1.27, p = 0.53 b \(b Testof 8 =0:2=-0.46,p = 0.64
Testofe-o.z--1.16,p-0.24 \, 5 0 )

Random-effects REML model

@ «\Q

’0Q

FIB-4, fibrosis-4 index; NAFLD, non- aIcoh%@Qatty liver disease

Random-effects REML model

Zhang Y et al, Front Endocrinol 2022
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Treatment with SGLT-2i vs. DPP-4i is Associated with Redug\gﬁolncidence of NAFLD

/ \ 5.0% ‘ @{b \(b@
O

. . O"
« UK Clinical Practice 40% \\rz? @\6
. >
Research Datalink e DPPA inhibitors &@'Z’ 2
+ 41184 and 148421 new jo | ——SGLT-Zinhibitorg@® &

users of SGLT-2i and
DPP-4i

« SGLT-2i were associated
with a decreased risk of
NAFLD (HR 0.78, 95%

@ &

2.0%

Cumulative incidence of NAFLD

Cl1 0.68-0.89)
0.0% -
% © 2 4 6 8
&ﬁ - at risk Duration of follow-up in years
(5\(0 148,421 34,058 7729 825 0
> QAQ 41,184 9810 2305 174 0
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Pradhan R et al, Diabetes Care 2022



SGLT-2i and Cardiovascular Benefit

1. SGLT-2i in specific populations: HFrEF, HFpEF, Q}e?%@%betic, elderly
2. SGLT-2i in special settings: in-patient care, tel{gaf‘%,}ﬁ\lcine

N\

3. New insight on mechanism of action AN

O X0
5.

SGLT-2i and Renal Benefit

1. Implications of the early eGFR “gib\;,ﬁ/th SGLT-2i treatment

2. Additional renal benefits Q\o‘;&
3. New associations O P

)
New Benefits of SGLT-2i

X\
{b’ <
> N

2. Peripheral Neyropathy



Empaglifiozin Mitigates Peripheral Diabetic Neurgi%thy through
a Glucose-Independent AMPK-Mediq’rg@’iSignaling

( 112 rats were allocated into\

4 groups: control, STZ-
induced diabetes, STZ-
induced diabetes + EMPA,
STZ-induced diabetes +
EMPA + AMPK inhibitor
dorsomorphin (15 days of
treatment)

« Diabetic Peripheral
Neuropathy was elicited by

\nicotinamide Q:ZQ:/\Q

single intraperitoneal ((QR*@@ 5 | 5
injections of freshly N \qﬁ E . ol al
prepared STZ and &’.@&@ s
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Fig. 3 Effect of EMPA on motor and sensory performance in STZ-induced DPN in rats. Panels represent: (a) rotarod fall-off latency, (b) Ran-
dell-Selitto mechanical withdrawal threshold, (c) cold allodynia hind paw withdrawal latency, and (d) hot plate reaction latency. Every bar with
a vertical line displays the mean + SD (n = 8-10). (*) vs CONT, (@) vs STZ, (#) vs EMPA; P < 0.05. CONT: control; DPN: diabetic peripheral
neuropathy; DORS: dorsomorphin; EMPA: empagliflozin; STZ: streptozotocin

Abdelkader NF et al, Arch Pharm Res 2022
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Empagliflozin Mitigates Peripheral Diabetic Neuropathy Lbi}%ugh a Glucose-
Independent AMPK-Mediated Sign%ﬁﬁg
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Neuroprotective Effect of SGLT-2 Inhibi%@@o
O
SRS

> @
0 With SGLT2 inhibitor treatment 9 Without SGLT2 i\@ﬁi\tob&%atment

RN

Atheroprotection = Atherosclerosis

Anti -
inflammation

H Tau and B
Hl amyloid pathology

3
Figure 2. Influence 95 &L‘{b inhibitors on inflammation, atherosclerosis, and neuroinflammation.
IL—lRA—Interleu{& 14 ceptor Agonist, cIMT—carotid intima-media thickness, STAT1—Signal
transducer anggfgc,t'@,%tor of transcription 1, VCAM—Vascular Cell Adhesion Molecule; ICAM-

Intracellulad&d Son Molecule.
2 R
N
QO Pawlos A et al., Molecules 2022
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O
Association Between Use of Sodium-(}\\lbﬁ’égﬁ'se Co-
Transporter-2 (SGLT2) Inhibitors aqgfb@bgnitive

Function in a Longitudinal Study gfi'gﬁtlents with

> J Alzheimers Dis. 2022;87(2):635-642. doi: 10.3233/JAD-215678.

Type 2 Diabetes X 0
N

Serena Low ' 2 2 Kiat Sern Goh 4, Tze Pin Ng 9, AQQ%I%QQIoh 2 Su Fen Ang 2, Jiexun Wang 2,
Keven Ang 2, Wern Ee Tang &, Ziliang Lim ¢, Tav'@tﬂar&] Subramaniam ', Chee Fang Sum 7,

Su Chilim 12 3 7 s &
ng N\
Results: There were 138 patients (29.0%)\on %T2i, including 84 (17.7%) for < 3 years and 54

(11.3%) for =3 years. SGLT2i use was |ti\¥é\1®y associated with RBANS total score increase in
language (coefficient 0.60; 95% Clgﬁj{h%‘l; p = 0.019) in unadjusted analysis. This positive
association persisted in fully adj@ed(@nodel (coefficient 0.74; 95% CI 0.12 to 1.36; p = 0.019).
SGLT2i use for =3 years was |ti{ég?y associated with RBANS score increase globally and in
language domain in fully ad;j t\%dganalysis with coefficients 0.54 (95% CIl 0.13 to 0.95; p = 0.010)
and 1.12 (95% CI 0.27 t%@Q;@ = 0.010) respectively.

S
Conclusion: Our fin&@?g\@@evealed a previously unobserved association between =3 years SGLT2i

use and improvedb&: itive scores globally and in language domain and executive function. Future
studies shouldé&vestlgate the role of SGLT2i in ameliorating cognitive decline.
O
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Figure 1—MoCA score in the,b’@‘n @Ggliflozin,
metformin, and insulin groKQRS‘ aluated at
baseline and follow-up. D@@a eg}e means = SD.
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162 frail older adults with HFpEF and diabetes
at baseline and after 1 month, Montreal Cognitive Assessment scores
and assessment of physical performance by the 5-m gait speed test



SGLT-2i and Cardiovascular Benefit

1. SGLT-2i in specific populations: HFrEF, HFpEF, Q}@%@}\abetic, elderly
2. SGLT-2i in special settings: in-patient care, tel{@@iﬂcine

N\

3. New insight on mechanism of action AN

O X0
5.

SGLT-2i and Renal Benefit

1. Implications of the early eGFR “gﬁb\’éﬁ/th SGLT-2i treatment

2. Additional renal benefits Q\o‘;&
3. New associations O P

O

New Benefits of SGLT-2i
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1. Non-Alcoholic Fgiif/dfver Disease
2. Peripheral Neytopathy
3. Cognitive gt Physical Performance
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