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CONSIDER INDEPENDENTLY OF BASELINE A1C,
INDIVIDUALIZED A1C TARGET, OR METFORMIN USE*
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+ASCVD/Indicators
of High Risk
= Established ASCVD
= Indicators of high
ASCVD risk (age =55

Particularly HFrEF
(LVEF <45%)

oM

n

If further intensification
is required or patient is
unable to tolerate GLP-1
RA and/or SGLT2i, choose

agents demonstrating
CV benefit and/or safety:

= For patients on a
GLP-1 RA, consider
adding SGLT2i with
proven CVD benefit
and vice versa'

= TZD? <60 mL/min/1.73 m®) and

= DPP-4i if not on
GLP-1 RA

= Basal insulin® Lo

= SU*

Proven CVD benefit means it has label indication of reducing CVD events
Low dose may be better tolerated though less well studied for CVD effects
Degiludec or U-100 glargine have demonstrated CVD safety

Choose later generation SU to lower risk of hypoglycemia;
glimepiride has shown similar CV safety to DPP-4i

Be aware that SGLT2i labelling varies by region and individual agent
with regard to indicated level of @GFR for initiation and continued use

Empagiifiozin, and depagiifiozin have shown reduction
in HF and to reduce CKD progression in CVOTs. Canaglifiozin and
dapaglifiozin have primary renal outcome data. Dapaglifiozin and
empagiificzin have primary heart fallure outcome data.

GLP-1
RA with

FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

NO

&
IF A1C ABOVE INDIVIDUALIZED TARGET PROCEED AS BELOW
<,°g’¢ 4 2
COMPELLING NEED TO MINIMIZE COMPELLING NEED TO COST IS A MAJOR
HYPOGLYCEMIA MINIMIZE WEIGHT GAIN OR ISSUE":*2
DPP-4i GLP-1 RA SGLT2i TZD
su+ TZD"%=
i &r 3 <3
HAIC HAIC HAIC KAIC d ‘JsL»'
above above above above . :
Lo e target target [ H A1C above target ]
b ~ b b
* P 3
GLP-1 RA SGLT2i [ ]
SGLT2i SGLT2i OR OR If A1C above target
OR OoR DPP-4i DPP-4i & R2 . o
TZD
TzZD ZD OR OR
TZ2D GLP-1 RA GLP-1 RA with
¥ 2 T ¥ saurz good efficecy .
for weight %g,. %‘E‘/
[ if A1C above target ] loss™
[ if A1C above target ]
& _ 3 - :
<& . D <&
[ Continue with addition of other agents as outliined above ]
. [ i A1C above target ]
b 4 \!y w,};,o Insulin therapy basal insulin
ith lowest isition cost
[ llA1cd3?nw ] If quadruple ired, w acquisition
<3 or SGLT2i and/or GLP-1 RA not OR
tolerated or contraindicated, use :
» Consider other
Consider the addition of SU* OR basal insulin: regimen with lowest risk of bamns. on cost s
= Choose later generation SU with welght gemn
lower risk of hypoglycemia PREFERABLY
= Consider basal insulin with lower risk of hypoglycemia® DPP-4i (if not on GLP-1 RA)
based on weight neutrality
7. Proven bensfit means it has label indication of ‘%«”
reducing heart failure in this population
8. Refer to Section 11: Mic dar Comp tions and Foot Care if DPP-4i not tolerated or
9. Degludec / glargine U-300 < glargine U-100 / detemir < NPH Insulin contraindicated or patient already
10. 8 sutide > irackutide > chiaghtide > e > o on GLP-1 RA, cautious addition of:
11. If no specific comorbidities (i.e., no established CVD, low risk of - SU* - TZD? - Basal insulin
hypoglycemia, and lower priority to avoid weight gain
or no weight-related comorbidities) =
12. Consider country- and region-specific cost of drugs. In some f?u“w?:wmm rations regar of background
countries TZDs= are relatively more expensive and DPP-4i ars S
iatived + Mm:’?d-?’mmm-mmmnummu




FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HF!
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CONSIDER INDEPENDENTLY OF BASELINE A1C,
INDIVIDUALIZED A1C TARGET, OR METFORMIN USE* b
> 4 %’«L‘“ %g«f IF A1C ABOVE INDIVIDUALIZED TARGET PROCEED AS BELOW
+ASCVD/Indicators %—Eﬁ & Qg L,
of High Risk : _ : —— — ' = ;
COMPELLING NEED TO MINIMIZE COMPELLING NEED TO COST IS A MAJOR

* Slclaes of g (LVEF <45%%) HYPOGLYCEMIA MINIMIZE WEIGHT GAIN OR ISSUE"*2
age =55 =
years with coronary, f
carotid, or lower-extremity o._.ﬂy DPP-4i GLP-1 RA SGLT2i TZD
artery stenosis >50%, SuU* TZD"=
or LVH) SGLT2i with proven o 57 e 7
et in fve AIC HAIC it A1C wAIC L I
POpGistion above above above above . b
target target target Sarget [ I A1C above target ]
¥ ¥ & 7 I
D W
GLP-1 RA SGLT2i
SGLT2i SGLT2i OR OR
OR OR DPP-4i DPP-4i o B¢
TZD
TZD TZD on o
TZD GLP-1 RA
q E] 4 Lo . good efficacy
sde 3 . 4 . SGLT2i 4
for weight N &
If further intensification [ if A1C above target ] loss'®
is required or patient is 7 [ if A1C above target ]
unable to tolerate GLP-1 ‘ ¥ < 3 < <
RA and/or SGLT2i, choose GLP-1 RA with [ Continue with addition of other agents as outlined above ] - -
agents demonstrating proven CVD ‘ T [ if A1C above target ]
> ¥ = ¥
CV benefit and/or safety: b:;eﬁt‘ lfSGLL?i , [ N\ 4 “&lf Insulin therapy basal insulin
- tolerated i A1C above target ] with lowest acquisition cost
gol.'Pe:“:A.monader contraindicated 4 T if quadruple therapy required,
o SGLOOTY?S‘ . b or SGLT2i and/or GLP-1 RA not OR
oD = ) ) ] mlsrat'edoropnhnhdicated,use Consider other therapies
and vice vana or patients with T2D Consider the addition of SU* OR basal insulin: regimen with lowest risk of Pessvaedsades
and CKD" (e.g., o GFR weight gain
- TZD? <60 mL/min/1.73 m?) and -Chooselatergmaﬁon?:l]whh
= DPP-4i if not on thus at increased risk of lower risk of hypoglycemia PREFERABLY
GLP-1 RA cardiovascular events = Consider basal insulin with lower risk of hypoglycemia® DPP-4i (if not on GLP-1 RA)
= Basal insulin® & based on weight neutrality
- SU* ()x 7. Proven bensfit means it has label indication of "@V
reducing heart failure in this population
OR
1. Proven CVD benefit means it has label indication of reducing CVD esvents 8. Refer to Section 11: Mic dar Comp Sene mvd Foot Care If DPP-4i not tolerated or
2 Low dose may be better tolerated though less well studied for CVD effects @_p_.«] SGLTZI 9. Degludec / glargine U-300 < glargine U-100 / detemir < NPH Insulin contraindicated or patient already
3. Degludec or U-100 glargine have demonstrated CVD safety RA with with 10 & < o e > B o on GLP-1 RA, cautious addition of:
4. Choose later generation SU to lower risk of hypoglycemia; proven proven i . . g
i iride has st imilar CV safety to DPP-4i CcVvD CVD 11. If no specific comorbidities (i.e., no established CVD, low risk of - SU* - TZD? - Basal insulin
5. Be benefit’ benefit’” hypoglycemia, and lower priority to avoid weight gain
aware that SGLT2i labelling varies by region and individual agent or no weight-related comorbidities)
with regard to indicated level of @GFR for initiation and continued use 12. and ; of n fg‘;" ‘ vh ne Q:.o‘ e new dinical considerations regardiess of background
G. canagliificzin, and depagiifiozin have shown reduction g tions.
R CKD proge 4on In CVOTS. Canagifiazin and countries TZDs= are relatively more expensive and DPP-4i are .:wm::‘;..‘r’mwm“mm"“ ine as




FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)
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INDIVIDUALIZED A1C TARGET, OR METFORMIN USE*
3

+ASCVD/Indicators
of High Risk
= Established ASCVD
= Indicators of high
ASCVD risk (age =55

Particularly HFrEF
(LVEF <45%)

oM

n

If further intensification
is required or patient is
unable to tolerate GLP-1
RA and/or SGLT2i, choose

agents demonstrating
CV benefit and/or safety:

= For patients on a
GLP-1 RA, consider
adding SGLT2i with

proven CVD benefit
and vice versa'

= TZD?

= DPP-4i if not on
GLP-1RA

= Basal insulin® Lo
= SU*

Proven CVD benefit means it has label indication of reducing CVD events oR
Low dose may be better tolerated though less well studied for CVD effects GLP-1
Degiludec or U-100 glargine have demonstrated CVD safety RA with

Choose later generation SU to lower risk of hypoglycemia;
glimepiride has shown similar CV safety to DPP-4i

Be aware that SGLT2i labelling varies by region and individual agent
with regard to indicated level of @GFR for initiation and continued use

Empagiifiozin, and depagiifiozin have shown reduction
in HF and to reduce CKD progression in CVOTs. Canaglifiozin and
dapaglifiozin have primary renal outcome data. Dapaglifiozin and
empagiificzin have primary heart fallure outcome data.

L PN

&
IF A1C ABOVE INDIVIDUALIZED TARGET PROCEED AS BELOW
b _ .
COMPELLING NEED TO MINIMIZE COMPELLING NEED TO COST IS A MAJOR

HYPOGLYCEMIA MINIMIZE WEIGHT GAIN OR ISSUE"M2
DPP-4i GLP-1 RA SGLT2i TZD
su+ TZD"%=
i &r 3 <3
HAIC HAIC HAIC KAIC d ‘JsL"
above above above above . :
Lo target target target [ H A1C above target ]
W W L . 4
* P I
GLP-1 RA SGLT2i [ ]
SGLT2i SGLT2i OR OR If A1C above target
OR OoR DPP-4i DPP-4i & R2 . o
TZD
1ZD 2D OR OR
TZ2D GLP-1 RA GLP-1 RA with
Q2 Q% T ¥ saur Gacd efmcacy .
for weight %g,. %‘E‘/
[ if A1C above target ] loss™
[ if A1C above target ]
& _ 3 - :
<& . D <&
[ Continue with addition of other agents as outliined above ]
. [ i A1C above target ]
b 4 \!y w,};,o Insulin therapy basal insulin
A1C above target ] ith lowest acquisition cost
[ rRe = if quadruple therapy required, w” o
<3 or SGLT2i and/or GLP-1 RA not OR
tolerated or contraindicated, use :
» Consider other
Consider the addition of SU* OR basal insulin: regimen with lowest risk of bamns. on cost s
weil n
= Choose later generation SU with ot on
lower risk of hypoglycemia PREFERABLY
= Consider basal insulin with lower risk of hypoglycemia® DPP-4i (if not on GLP-1 RA)
based on weight neutrality
7. Proven bensfit means it has label indication of ‘%«”
reducing heart failure in this population
8. Refer to Section 11: Mic dar Comp tions and Foot Care if DPP-4i not tolerated or
9. Degludec / glargine U-300 < glargine U-100 / detemir < NPH Insulin contraindicated or patient already
10. 8 sutide > irackutide > chiaghtide > e > o on GLP-1 RA, cautious addition of:
11. If no specific comorbidities (i.e., no established CVD, low risk of - SU* - TZD? - Basal insulin
hypoglycemia, and lower priority to avoid weight gain
or no weight-related comorbidities) o
12. Consider country- and region-specific cost of drugs. In some f?“““::wmm AROOS ruge ‘oF bachground
countries TZDs= are relatively more expensive and DPP-4i ars
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relatively cheaper.




CONSIDER INDEPENDENTLY OF BASELINE A1C,
- OF METFORMIN USE*

INDIVIDUALIZED A1

+ASCVD/Indicators
of High Risk

= Established ASCVD i

= Indicators of high :_3’23‘2'32‘;6';”5

ASCVD risk (age =55
years with coronary,
carotid, or lower-extremity
artery stenosis >50%,

or LVH)

PREFERABLY
SGLT2i with

R’ .,:"" - -(\ r,- P
I A1C above target evidence of
[ ] reducing CKD
progression in
If further intensification CVOTsSas
is required or patient is
unabie to tolerate GLP-1 OR
RA and/or SGLT2i, choose GLP-1 RA with
agents demonstrating proven CVD
CV benefit and/or safety: benefit! if SGLT2i
= For pati —— not tolerated or |
GLP-1 RA, consider - Sonrincicated >
adding SGLT2i with
proven OVID bermfit For patients with T2D
M viom e and CKD" (e.g., 8GFR
= TZD? <60 mL/min/1.73 m®) and
= DPP-4i if not on thus at increased risk of
GLP-1 RA cardiovascular events
= Basal insulin® L
OR

1. Proven CVD benefit means it has label indication of reducing CVD esvents

2. Low dose may be better tolerated though less well studied for CVD effects GLP-1 SGLT2i
3. Degludec or U-100 glargine have demonstrated CVD safety RA with with
4. Choose later generation SU to lower risk of hypoglycemia; proven proven
glimepiride has shown similar CV safety to DPP-4i CVvD CVD
5. Be aware that SGLT2i labelling varies by region and individual agent benefit’ benefit’”
with regard to indicated level of @GFR for initiation and continued use
6. canagliificzin, and depagiifiozin have shown reduction
in HF and to red CKD progr ion in CVOTs. Canaglifiozin and

4

COMPELLING NEED TO MINIMIZE

HYPOGLYCEMIA
DPP-4i GLP-1 RA SGLT2i TZD
i AIC HAIC HAIC HAIC
above above above above
s 4 b b &
GLP-1 RA SGLT2i
SGLT2i SGLT2i OR OR
OR OR DPP-4i DPP-4i
TzZD ZD OR OR
TZD GLP-1 RA
alls ol o s
. b . . s
[ if A1C above target ]

&
.

[ Continue with addition of other agents as outliined above ]

[ i A1C above target ]

<
X

i,
.

Consider the addition of SU* OR basal insulin:

= Choose later generation SU with
lower risk of hypoglycemia
= Consider basal insulin with lower risk of hypoglycemia®

7. Proven bensfit means it has label indication of
reducing heart failure in this population
8. Refer to Section 11: Mic sdar Comp tions and Foot Care
9. Degiudec / glargine U-300 < glargine U-100 / detemir < NPH Insulin
10. Semagiutide > liragiutide > dulagiutide > atide > lixi tich
11. if no specific comorbidities {i.e., no established CVD, low risk of
hypoglycemia, and lower priority to avoid weight gain
or no weight-related comorbidities)

12. Consider country- and region-specific cost of drugs. In some
countries TZDs= are relatively more expensive and DPP-4i ars
relatively cheaper.

«..Ey

i

b

COMPELLING NEED TO COST IS A MAJOR
MINIMIZE WEIGHT GAIN OR ISSUEV2
Su+ TZD"2
‘-:i‘n '\I:
i A1C above target ]
3 = u >
TZD"= Su
V) L
if A1C above target ]
2 J \\’H," «\_i_i.,/.’
[ i A1C above target
o \Q",_e Insulin therapy basal insulin

if quadruple therapy required,
or SGLT2i and/or GLP-1 RA not
tolerated or contraindicated, use
regimen with lowest risk of
weight gain
PREFERABLY

DPP-4i (if not on GLP-1 RA)
based on weight neutrality

w

if DPP-4i not tolerated or
contraindicated or patient already
on GLP-1 RA, cautious addition of:

= SU* - TZD? - Basal insulin

with lowest acquisition cost

OR

Consider other therapies
based on cost

T Acti d wh these b e new dinical considerations regardiess of background
g lowering medicat
* Most patients enrolled in the relevant triale were on metformin at ine as

ing therapy



+ASCVD/ndicators
of High Risk

= Established ASCVD

= Indicators of high

ASCVD risk (age 255

years with coronary,

carotid, or lower-oxtremity

artery stenosis >50%,

or LVH)

If further intensification
is required or patient is
unable to tolerate GLP-1
RA and/or SGLT2i, choose
agents demonstrating
CV benefit and/or safety:

= For patients on a
GLP-1 RA, consider
adding SGLT2i with
proven CVD benefit
and vice versa'

= 1207

= DPP-4i if not on
GLP-1 RA

= Basal insulin®

| = sUe

CONSIDER INDEPENDENTLY OF BASELINE A1C,

INDIVIDUALIZED A1C TARGET

Particularly HFrEF
(LVEF <45%)

SGLT2i with proven
benefit in this
population®®7

& label indication of reducing CVD events
d though less well studied for CVD effects
e demonstrated CVD safety

wer risk of hypoglycemia;

/ safety to DPP-4i

aries by region and individual agent
#GFR for initiation and continued use

.

+CKD

PREFERABLY

SELT2i with
primary svidence

SGELT2 with
evidencea of
rediucing GHD

Eragrassion in
CAOTgana

oR

GLP-1 A& with
o WD
aredit! i SGLT2N
not inlerated or
contraindicated

-

For patients with T2D
and CKD* {e.g., eGFR
<80 ml/min/1.73 m? and
thus at incroased risk of

SELT2

FeA with weith
DFeEn proven
CWD CVD
breradit’ Enruafit -

Consider the addition of SU* OR basal insulin:

= Choose later generation SU with
lower risk of hypoglycemia
= Consider basal insulin with lower risk of hypoglycemia®

7. Proven bensfit means it has label indication of
reducing heart failure in this population

8. Refer to Section 11: Mic dar Comp tions and Foot Care

9. Degiudec / glargine U-300 < glargine U-100 / detemir < NPH Insulin
10. Semagiutide > liragiutide > dulagiutide > ratide > lixi tic
11. if no specific comorbidities {i.e., no established CVD, low risk of
hypoglycemia, and lower priority to avoid weight gain
or no weight-related comorbidities)

12. Consider country- and region-specific cost of drugs. In some
countries TZDs= are relatively more expensive and DPP-4i ars
relatively cheaper.

American
Diabetes
- Association.

. 2

~
COST IS A MAJOR
ISSUE™2

TZD"

if quadruple therapy required,
or SGLT2i and/or GLP-1 RA not
tolerated or contraindicated, use
regimen with lowest risk of
weight gain
PREFERABLY

DPP-4i (if not on GLP-1 RA)
based on weight neutrality

2

if DPP-4i not tolerated or
contraindicated or patient already
on GLP-1 RA, cautious addition of:

- SU* - TZD? - Basal insulin

fmwmmmm
gl

ring dications.

rations regardk of background
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® Established ASCVD
= Indicators of high

ASCVD risk (age 255
years with coronary,
carotid, or lower-oxtremity
artery stenosis >50%,
or LVH)

CONSIDER INDEPENDENTLY OF BASELINE A1C,

INDIVIDUALIZED A1C TARGET

+Asc /D] dlcators

Particularly HFrEF
(LVEF <45%)

. 4

( SGLT2i with proven }
benefit in this

~

If further intensification
is required or patient is
unable to tolerate GLP-1
RA and/or SGLT2i, choose
agents demonstrating
CV benefit and/or safety:

= For patients on a
GLP-1 RA, consider
adding SGLT2i with
proven CVD benefit
and vice versa'

= TZ20?

= DPP-4i if not on
GLP-1 RA

= Basal insulin®

| = sUe

k population®®7 J

& label indication of reducing CVD events
d though less well studied for CVD effects
e demonstrated CVD safety

wer risk of hypoglycemia;

/ safety to DPP-4i

aries by region and individual agent
#GFR for initiation and continued use

ssion in CVOTs. Canaglifiozin and
outcome data. Dapaglifiozin and

| tfallure outcome data.

Indicators of high ASCVD risk
(age=55 years with coronary, carotid or lower
extremity artery stenosis >50%, or LVH)

= Choose later generation SU with
lower risk of hypoglycemia

Consider the addition of SU* OR basal insulin:

= Consider basal insulin with lower risk of hypoglycemia®

7. Proven bensfit means it has label indication of

reducing heart failure in this population

8. Refer to Section 11: Mic! dar Ci

9. Degiudec / glargine U-300 < glargine U-100 / detemir < NPH Insulin

10. Semagiutide > liragiutide > dulaglutide >

raticle > lixi tic

11. if no specific comorbidities {i.e., no established CVD, low risk of
hypoglycemia, and lower priority to avoid weight gain

or no weight-related comorbidities)

12. Consider country- and region-specific cost of drugs. in some
countries TZDs= are relatively more expensive and DPP-4i ars

relatively cheaper.

American
Diabetes
- Association.

COST IS A MAJOR

if quadruple therapy required,
or SGLT2i and/or GLP-1 RA not
tolerated or contraindicated, use
regimen with lowest risk of
weight gain
PREFERABLY

DPP-4i (if not on GLP-1 RA)
based on weight neutrality

‘.Q‘j;‘?

if DPP-4i not tolerated or
contraindicated or patient already
on GLP-1 RA, cautious addition of:

- SU* - TZD? - Basal insulin

ISSUE"2
sSuU+ TZD*%2
\%“' \]y"
i A1C above target ]
“de NP
TZD"?2 Su4
N’é» ‘Q.E/
if A1C above target ]
3 P

Insulin therapy basal insulin
with lowest acquisition cost
OR

Consider other therapies
based on cost

fWWMWWWWWdW
gl

ring dications.

* Most patients enrolied in the relevant trials were on metformin at baseline as
ing th




CONSIDER INDEPENDENTLY OF BASELINE A1C,
INDIVIDUALIZED A1C TARGET, OF METFORMIN USE*

+ASCVD/Indicators 4 N N |
of High Risk +CKD : , , e m—— ¥ h 4
= Established ASCVD ———— COMPELLING TO MINIMIZE COMPELLING NEED TO COST IS A MAJOR
= Indicators of high (LVEF <45%) HYPOGLYCEMIA MINIMIZE WEIGHT GAIN OR ISSUEV2
ASCVD risk (age =55 —
years with coronary, ]
carotid, or lower-extremity P DPP-4i GLP-1 RA SGLT2i TZD
artery stenosis >50%, SuU* TZD"=
or LVH) SGLT2i with proven N = S 7 = 7 S 7
DTS S HAIC wAIC HAIC HAIC > R
above above above above b &
PREFERABLY Lo o target Snrges [ i A1C above target ]
SELT2 with — - - i 3 >
i =videnca GLP-1 RA SGLT2i )
F ﬂf' "'E"""l ing CHKD SGLT2i SGLT2i oR oR [ If A1C above target ]
progression OR oR DPP-4i DPP-4i A RE . o
e TZD
N N o it 3 = LT GLP-1 RA with
| waicabovetarget | SGLT21 with . - - — Saon
evidenca of  Z . . 4 . 2 sGLT2i .
for weight \U &
If further intensification radicing CKD [ i A1C above target ] loss™®
is required or patient is mmﬂuln L [ if A1C above target ]
unable to tolerate GLP-1 CVOTs® . 4 &«E-*’ '*l!ﬁ’ | gf &
RA and/or SGLT2i, choose oR [ Continue with addition of other agents as outlined above ] - -
agents demonstrating = i A1C above target
GILP-1 A& weitn - -
CV benefit and/or safety: s £ 4 \Jf Insulin therapy basal insulin
GLP-1 RA, consider T SUSCIIDIS therspy: saquived:
adding SGLT2i with not tolerated or 4 or SGLT2i and/or GLP-1 RA not oR
g contraindicated tolerated or contraindicated, use Consldir ather therapies
ok idoniny - - Consider the addition of SU* OR basal insulin: regimen with lowest risk of o
. weight gain
- TZD? For patients with T20 = Choose later generation SU with 0
PREFERABL
= DPP-4i if not on and CHD* {e.g., sGFR lower risk of hypoglycemia . .
GLP-1 RA =50 mlSmind1.73 m7) and = Consider basal insulin with lower risk of hypoglycemia® DPP-4i (f not on GLP-1 RA)
= Basal insulin® thius at incroasaed risk of based on weight neutrality
- SUS cardiovascular events 7 S —_— \.‘\‘}E/
reducing heart failure in this population
1. Proven CVD benefit means it has label indication of reducing CVD esvents 8. Referto Section 11: Mic Adar Comp tions and Foot Care If DPP-4i not tolerated or
: mm:.:omwwmwwmmm T 9. Degludec / glargine U-300 < glargine U-100 / detemir < NPH Insulin ocmr?ﬁedorpaﬂfsdalmz{
Degiudec glargine have demonstrated CVD safety = cautious ition
. ™ 10. Semagiutide > liragiutide > dulagiutide \aticdke > lixi tick %
~ m.. lwmmllwlmxwrulgw ELUP-1 SELTR 11.nmm:ombuh>ou.mod;“w;.mnﬁof = SU* - TZD? - Basal insulin
5. Be aware that SGLTZi labelling varies by region and individual agent A with et omomt-n::d m -
comorbidities)
with regard to indicated level of GFR for initiation and continued use EroeEn proaen + Acti d wh these b e new dlinical considerations regardiess of background
6. Empagiifiozin, canagiifiozin, and dapagiifiozin have shown reduction o CWD » sty oo ':;-muyn m"’"wm °°'m“°'"°"°,:_‘"°'_'"° gl lowering medications.
in HF and to redt CKD progr ion in CVOTs. Canaglifiozin and Errndit” et iatively ot * Most patients enrolied in the relevant triala were on metformin st baseline as
dapaglifiozin have primary renal outcome data. Dapaglifiozin and . AL A o ing therery




CONSIDER INDEPE

INDIVIDUALIZED A1C TARGET

+ASCVD/Indicators

DENTLY OF BASELINE A1C,
METFORMIN USE*

«..Ey

of High Risk +CKD 7 S - | 4
= Establishod ASCVD ———— COMPELLING NEED TO MINIMIZE COMPELLING NEED TO COST IS A MAJOR
= Indicators of high HYPOGLYCEMIA MINIMIZE WEIGHT GAIN OR ISSUE"*2
ASCVD risk GVEE <a50)
(age =55 -
years with coronary, !
carotid, or lower-extremity DPP-4i GLP-1 RA SGLT2i TZD
artery stenosis >50%, = sSuU+ TZD"2
HAIC HAIC HAIC KAIC i q
above above above above =~ b
PREFERABLY Sarat o target Snrges [ i A1C above target ]
SELT2 with - - = N N
primary svidence GLP-1 RA SGLT2i
SGLT2i SGLT2i OR OR
OR OR DPP-4i DPP-4i " SU
_______________ TZD
-~ ——— TZD GLP-1 RA
i A1C above target = Y | = / J
L ] L &
If further intensification [ i A1C above target ]
is required or patient is 5 A [ if A1C above target ]
unabie to tolerate GLP-1 —- N N N 2 N P
RA and/or SGLT2I, choose [ Continue with addition of other agents as outiined above ] [ e . b
agents demonstrating T above target
CV benefit and/or safety: - s £ 4 i{g} Insulin therapy basal insulin
- A1C above target ] ith lowest acquisition cost
For patients on a F ti t ith T2D A0 If quadruple therapy required, " =
GLP-1 RA, consider or pauents wi & or SGLT2i and/or GLP-1 RA not OR
adding SGLT2i with g - tolerated or contraindicated, use
2 Consider other
e and CKD? (e.g., eGFR Consider the addition of SU* OR basal insulin: regimen with lowest risk of sl e
and vice versa - wei n
- TZD? <60 I‘I‘lL/mIn/1.73 mz) and Choose later generation SU with ont ool
T = lower risk of hypoglycemia PREFERABLY
= DPP-4i if not on
BB A thus at increased risk of | consicer basal insuiin with tower risk of hypogiycemia® DPP-di (f not on GLP-1 RA)
= Basal insulin® cardiovascular events earsroabiolbins. ebiosioben
- SU* oven bensfit means it has label indication of D
reducing heart failure in this population
1. Proven CVD benefit means it has label indication of reducing CVD events —\'II 8. Refer to Section 11: Mic dar Compilications and Foot Care if DPP-4i not tolerated or
2 Low dose may be better tolerated though less well studied for CVD effects FimeaEs 9. Degludec / glargine U-300 < glargine U-100 / detemir < NPH Insulin contraindicated or patient already
demonstrated "
i Doﬂld.cuu-lﬂ)ds::hun o CVD safety — o “  10. Semagiutide > liraghutide > dulaglutide > aticde > Exi o on GLP-1 RA, cautious addition of:
Choose later generation SU to lower hypoglycemia; . - ) = . =
i oV o DPP.e | =l p__ SELTR 11.Hnospoerk:eo-n:¢ma.o..r:mc:.;‘mnﬁof SU* - TZD? - Basal insulin
5. Be aware that SGLT2 labelling varies by region and individual agent I;‘:;"‘q_':' l::.:-:l'l:';'l or no weight-related comorbidities)
= Act d wh b e considerations
. mwuww:;.ernmm-umu- i ; 2. Consider country- and reglon-epecilic cost of dnugs. i 8ome f¢ i o *f._._. new dlinical regardiess of background
in HF and to m or mmw anedit’ kst e R BN R S R RS * Most patients enrolied in the relevant iriale were on metionmin et bassiine as
dapaglifiozin have primary renal outcome data. Dapaglifiozin and . L S g o e e




INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HF*

FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

.
CONSIDER INDEPENDENTLY OF BASELINE A1C,
IN_DMDUAI.IZED A1C TARGET, OR METFORMIN USE*
. 4 4 . 4
+ASCVD/Indicators
of High Risk
= Established ASCVD
= Indicators of high
ASCVD risk (age =55
years with coronary, f
carotid, or lower-extremity o._.ﬂy
artery stenosis >50%, J

Particularly HFrEF
(LVEF <45%)

or LVH) SQGLT2i with proven
benefit in this
population®s7

oM

n

If further intensification
is required or patient is
unable to tolerate GLP-1
RA and/or SGLT2i, choose

agents demonstrating
CV benefit and/or safety:

= For patients on a
GLP-1 RA, consider
adding SGLT2i with

NO

IF A1C ABOVE INDIVIDUALIZED TARGET PROCEED AS BELOW

COMPELLING NEED TO MINIMIZE

.

COMPELLING NEED TO

~

COST IS A MAJOR

H?'FGGL\J:GEM IA MINIMIZE WEIGHT GAIN OR ISSUE"2
DPP-4i GLP-1 RA SGLT2 TZD il e
(\2;"' '\l,)
If A1C 1 AIC it A1C If AIC [ Ao ]
I I II =“ II:“ i \\‘AI-‘ Y o
target target target target
L TZD'2 sus
_ GLP-1 RA SGLT2
SGLTZi SGLT2i oR on saLT2 bt i T
i " loss™® ——
OR OR DPFP-di DPP-4i ( 1f A1C above target |
2D ZD OR OR 2 N N8 AR
TZD GLP-1RA [ | I A1C above target
J o Qf Insulin therapy basal insulin
with lowest acquisition cost
if quadruple therapy required,
K A1C above target or SGLT2i and/or GLP-1 RA not OR
tolerated or contraindicated, use Consider other therapies

proven CVD benefit
and vice versa'

= TZD?

= DPP-4i if not on
GLP-1RA

Continue with addition of other agents as outlined above

= Basal insulin® N P
"o (ax

regimen with lowest risk of
weight gain
PREFERABLY

DPP-4i (if not on GLP-1 RA)
based on weight neutrality

Proven CVD benefit means it has label indication of reducing CVD events O
Low dose may be better tolerated though less well studied for CVD effects
Degludec or U-100 glargine have demonstrated CVD safety

Choose later generation SU to lower risk of hypoglycemia;
glimepiride has shown similar CV safety to DPP-4i CVvD CVD

Be aware that SGLT2 labelling varies by region and individual agent

i A1C above target

with regard to indicated level of @GFR for initiation and continued use
Empagilifiozin, canagiificzin, and depagiifiozin have shown reduction
in HF and to red CKD progr ion in CVOTs. Canaglifiozin and
dapaglifiozin have primary renal outcome data. Dapaglifiozin and
empagiifiozin have primary heart fallure outcome data.

Consider the addition of SL* OR basal insulin:

= Choose later generation SU with
lower risk of hypoglycemia
® Consider basal insulin with lower sk of hypoghycemis®

‘.‘42/

if DPP-4i not tolerated or
contraindicated or patient already
on GLP-1 RA, cautious addition of:

- SU* - TZD? - Basal insulin

these b
dications.

+ Acti S

gl . ring

based on cost

e new dlinical considerations regardiess of background

* Most patients enrolied in the relevant trials were on metformin at baseline as
ing th




FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HF* NO

A
CONSIDER INDEPENDENTLY OF BASELINE A1C,
INDIVIDUALIZED A1C TARGET, OR METFORMIN USE

.g W 4
. & . 2 IF A1C ABOVE INDIVIDUALIZED TARGET PROCEED AS BELOW
T ; ~ \
of Hig s : : : L = (S
= Established ASCVD Particularly HFrEF COMPELLING TO MINIMIZE COMPELLING NEED TO COST IS A MAJOR
= :“s’::"“v‘g'r‘;"'(’:g:ﬁs (LVEF <45%) HYPOGLYCEMIA MINIMIZE WEIGHT GAIN OR ISSUE"*2
years with coronary, i PROMOTE WEIGHT LOSS
carotid, or lower-extremity "~§L’ DPP-4i GLP-1 RA SGLT2i TZD
artery stenosis >50%, SuU* TZD"=
or LVH) SGLT2i with proven i 3 37 =
Detwikin fue AIC HAIC it A1C wAIC ; L
ROROson above above above above = b
target target target Sarget [ I A1C above target ]
> 2 & S 2 S 2 !
\Ar W
GLP-1 RA SGLT2i
SGLT2i SGLT2i OR OR
OR OR DPP-4i DPP-4i
- i I AT sbove target TZD2 su*
TZD TZD
TZ2D GLP-1 RA
<L L,
If further intensification [ i A1C above target ] E;:L:::ii;lﬁh withy [ h 4 A 4 ]
is required or patient is _".‘g/_ SELTS for “m':m}m HAIC mw
unable to tolerate GLP-1 - & &
RA and/or SGLT2i, choose [ COnﬁnuewithaddtionofotheragentsaswﬂinedabove] oS : -
agents demonstrating i
CV benefit and/or safety: b 4 Insulin therapy basal insulin
= For patients on a [ i A1C above target ] with lowest acquisition cost
GLP-1 RA, consider o H A1C abowve target OR
adding SGLT2i with . 4
Consider other therapi
e Consider the addition of SU* OR basal insulin: o >
o - suU IfquadT;ple theerapy rE_in;::‘ad,
lower risk of hypoglycemia or SGLTE andfor GLP- not
= DPP-4i if not on ¥ S ik S i 2 tolerated or contraindicated, use
GLP-1RA Conalts regimeen withs lowseest risk of
= Basal insulin® whalght gadimn
= SU* 7. Proven bensfit means it has label indication of
reducing heart failure in this population PREFERABLY
1. Proven CVD benefit means it has label indication of reducing CVD esvents 8. Referto Section 11: Mic dar Comp tions and Foot Care DR 6 naR B ELP-1 FA)
2 Low dose may be better tolerated though less well studied for CVD effects @_p_.«] SGLT2I 9. Degludec / glargine U-300 < glargine U-100 / detemir < NPH Insulin 1
3. Degiudec or U-100 glargine have demonstrated CVD safety RA with with it 2 R e i based cm welght nedtality
4. Choose later generation SU to lower risk of hypoglycemia; proven proven s s |
i iride has st imilar CV safety to DPP-4i CcVvD CVD 11.Hmmwu.zmﬁb~ma
3.7 hypoglycemia, lower priority to avoid weight
5. Be aware that SGLT2i labelling varies by region and individual agent benefit! benefit or no weight-related comorbidities) I PPl ot tobee
. considerations
. mwuww-:ﬁnumwmm 12. and coekof n contramdi or = iical regardiess of background
Empagiificzin, canaglifiozin, dapagiifiozin have shown reduction countries TZD=s relatively more expensive and DPP-4i catad patient alr EIEI:I:.
in HF and to reduce CKD progression in CVOTs. Canaglifiozin and myehup:.' - @ GLP-1 RA, cautious adc@lion of: | were on metformin at baseline as
dapaglifiozin have primary renal outcome data. Dapaglifiozin and
empagitfiocrdn have primary hsart fallure outcome data. s TIHE = TATE + Ha=msd in=adin




INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HF*

FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

.
CONSIDER INDEPENDENTLY OF BASELINE A1C,
INDIVIDUALIZED A1C TARGET, OR METFORMIN USE*
N 4 N 2 . 4
+ASCVD/Indicators
of High Risk

= Established ASCVD
= Indicators of high

Particularly HFrEF

ASCVD risk (age =55 LVES 248051
years with coronary, f
carotid, or lower-extremity o._.ﬂy
artery stenosis >50%,
or LVH) SQGLT2i with proven
benefit in this
population®s7
If further intensification
is required or patient is
unable to tolerate GLP-1 i
RA and/or SGLT2i, choose GLP-1 RA with
agents demonstrating CVD ‘
CV benefit and/or safety: benefit! if SGLT2i !
= For patients on a notl ind |°r| ‘
GLP-1 RA, consider - >
adding SGLT2i with b 4
proven OVID bermfit For patients with T2D
M viom e and CKD" (e.g., 8GFR
= TZD? <60 mL/min/1.73 m®) and
= DPP-4i if not on thus at increased risk of
GLP-1 RA e-uom?lum
= Basal insulin® N P
- SU* K x
OR

Proven CVD benefit means it has label indication of reducing CVD events

Low dose may be better tolerated though less well studied for CVD effects GLP-1 SGLT2i
Degiludec or U-100 glargine have demonstrated CVD safety RA with with
Choose later generation SU to lower risk of hypoglycemia; proven proven
glimepiride has shown similar CV safety to DPP-4i CVvD CVD
benefit’ benefit’”

Be aware that SGLT2i labelling varies by region and individual agent
with regard to indicated level of @GFR for initiation and continued use

empagiifiozin have primary heart fallure outcome data.

NO

IF A1C ABOVE INDIVIDUALIZED TARGET PROCEED .

S

COMPELLING NEED TO MINIMIZE

HYPOGLYCEMIA
DPP-4i GLP-1 RA SGLT2i TZD
"::. P * é.-‘ « é’ > '<-\r.’)"
i AIC KAIC HAIC KAIC
above above above above
target target target target
&7 2 b W
GLP-1 RA SGLT2i
SGLT2i SGLT2i OR OR
OR OR DPP-4i DPP-4i
TZD TZD on an
TZD GLP-1 RA
[ if A1C above target ]

[ Continue with addition of other agents as outliined above ]
N
[ H A1C above target ]

Consider the addition of SU* OR basal insulin:

= Choose later generation SU with
lower risk of hypoglycemia
= Consider basal insulin with lower risk of hypoglycemia®

7. Proven bensfit means it has label indication of
reducing heart failure in this population

8. Refer to Section 11: Mic dar Cc tions and Foot Care

9. Degiudec / glargine U-300 < glargine U-100 / detemir < NPH Insulin
10. Semagiutide > liragiutide > dulagiutide > ratide > lixi tic
11. if no specific comorbidities {i.e., no established CVD, low risk of
hypoglycemia, and lower priority to avoid weight gain
or no weight-related comorbidities)
12. Consider country- and region-specific cost of drugs. In some
countries TZDs= are relatively more expensive and DPP-4i ars
relatively cheaper.

. COSTIS A MAJOR
COMPELLING NEED TO ISSUE"*
MINIMIZE WEIGHT GAIN OF
S TZD"
If A1C above target
SGLT2I °°'°°r" Ml
loss™®
TZO® SiF
\E»’ \J'f
[ i A1C above target
:\Ejy va
if quadruple therapy required,
or SGLT2i and/or GLP-1 RA not
tolerated or contraindicated, use .Hﬂmw

regimen with lowest risk of
weight gain
PREFERABLY
DPP-4i (if not on GLP-1 RA)
based on weight neutrality
T
If DPP-4i not tolerated or

contraindicated or patient already
on GLP-1 RA, cautious addition of:

- SU* - TZD? - Basal insulin

T Acti d wh these b
gl ) ring dications.
* Most patients enrolled in the relevant t
gl ing th

insulin therapy basal Insulln
with boweat soquisition cost

OR

Congider other therapses
based on eosi




INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HF*

CONSIDER INDEPENDENTLY OF BASELINE A1C,

INDIVIDUALIZED A1C TARGET, OR METFORMIN USE*

D/indicators

Particularly HFrEF
(LVEF <45%)

h 4

SGLT2i with proven
benefit in this

population®s7

1.
2
3
4.

= For patients on a
GLP-1 RA, consider
adding SGLT2i with
proven CVD benefit
and vice versa’

= TZD?
= DPP-4i if not on
GLP-1RA

= Basal insulin®
= SU*

Proven CVD benefit means it has label indication of reducing CVD svents
Low dose may be better tolerated though less well studied for CVD effects
Dx or U-100 have CVD safety

Choose later generation SU to lower risk of hypoglycemia;
glimepiride has shown similar CV safety to DPP-4i

Be aware that SGLT?2i labelling varies by region and individual agent
with regard to indicated level of #GFR for initiation and continued use

Empagiifiozin, canagiifiozin, and dapagiifiozin have shown reduction

FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

NO

GLP-1 SGLT2i

TO AVOID
THERAPEUTIC
INERTIA REASSESS
AND MODIFY
TREATMENT
REGULARLY

(3-8 MONTHS)

IF A1C ABOVE INDIVIDUALIZED TARGET PROCEED AS BELOW

, ¥

HYPOGLYCEMIA

DPP-4i GLP-1 RA SGLT2i TZ2D

D 2 & L 2 W
KAIC KAIC HAIC KAIC
above above above above
target target target

W v W L 2
GLP-1 RA SGLT2i

SGLT2i SGLT2i OR OR
OR OR DPP-4i DPP-4i

12D 120 o on

TZD GLP-1 RA
02 02 ¥ . 2
[ f A1C above target

v
[ Continue with addition of other agents as outlined above
.

[ H A1C above target

Consider the addition of SU* OR basal insulin:

= Choose later generation SU with
lower risk of hypoglycemia
= Consider basal insulin with lower risk of hypoglycemia®

7. Proven bensfit means it has label indication of
reducing heart failure in this population

8. Referto 1" dar C and Foot Care
9. Degludec / glargine U-300 < glargine U-100 / detemir < NPH Insulin
10. glutide > li utide > di ide > de > ticls
11. f no specific comorbidities {i.e., no established CVD, low risk of

hypoglycemia, and lower priority to avoid weight gain
or no weight-related comorbidities)

12. Consider country- and region-specific cost of drugs. In some
countries TZDs are relatively more expensive and DPP-4i are
relatively cheaper.

¥ 2
COMPELLING NEED TO COST ISA MAJOR
MINIMIZE WEIGHT GAIN OR ISSUE™2
PROMOTE WEIGHT LOSS e
SuU* TZD"%
GLP-1 RA with |
good efficacy
for weight SGLT2i \b 'lr
loss'® If A1C above target
[ If A1C above target ]
‘4’ ‘\L& TZD*? sSut
GLP-1 RA with
good efficacy
SGLT2i
e | B ¥
If A1C above target
¥ ¥ ¥ ¥
[ If A1C above target
¥ ¥ Insulin therapy basal insulin
with lowest acquisition cost
If quadruple therapy required,
or SGLT2i and/or GLP-1 RA not OR
| d or cc indi i, use .
regimen with lowest risk Consa”“dd;wmemples
weight gain
PREFERABLY
DPP-4i (if not on GLP-1 RA)
based on weight neutrality
If DPP-4i not tolerated or
contraindicated or patient already
on GLP-1 RA, cautious addition of:
« SU* - TZD? - Basal insulin

1 Actioned whenever these become new clinical

L7 ;ed o in the rek
glucose-towering therapy.

e o of ar

triale were on metformin at baseline as
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FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

TO AVOID
§ THERAPEUTIC
No INERTIA REASSESS
INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HF? : mz:ZM
’ REGULARLY
(3-8 MONTHS)
m mv OF m A‘lc. J'
IF A1C ABOVE INDIVIDUALIZED TARGET PROCEED AS BELOW
+ASCVD/Indicators N
of High Risk
Ml.mmm
MINIMIZE WEIGHT GAIN OR

SGLT2i

il |
Huglf
At
A
Zi

SGLT2i| [SGLT2i SGLT2i S 2
2 ! IS 7 > SGLT2i
L J [ {mmuf |
( - . v v v v
SGLT2i — - - ¥
[ HATC sbove target ]
4 2
SGLT2i
A 7. Proven benefit means i has lbel indication of <
0 hoart tuikure in this
1. Proven CVD benef®t means it has label indication of reducing CVD events - on Mo P o8 it
et s it O g OO T8 K el ol s A it Y o
& Boaware that SOLTZ labelling vavies by region and individual agent o o weight-related comorbidites)
with regard o indicated level of GFR for initistion and continued Use \ J 12 ot oty s o g ot o g e 1+ Actioned whenever these becorme now clinical garctoss of backgr
6 Empagifiozin, canagiificzin, and dapagifiozin have shown roduction by and DPP-4i ar * Most nrolied in the triala were on metformin st baseiine as
In HF and 10 recduce CKD progression in CVOTa. Canagifioxin and mm Guccsstowering therapy .

mmmummmn
ompagificrin have primary heart

Diabetes Care 2021; 44(Suppl. 1):5S111-5124.



KDIGO 2020 CLINICAL PRACTICE GUIDELINE FOR
DIABETES MANAGEMENT IN CHRONIC KIDNEY DISEASE

Kidney Int. 2020; 98(4S): S1-S115
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KDIGO Guideline:
SGLT2 Inhibitors and Metformin Combination Are Recommended as First-Line
Therapy for T2D and CKD'

i Physical activi
5 Lifestyle therapy yNutriti - R
Weight loss
Metformin SGLT2 inhibitor
First-line = =
therapy % il;ﬂ % i’;}" jg Dialysis % i’;}" ﬂo i
Reduce dose Discontinue Discontinue Do not initiate Discontinue
GLP-1 receptor agonist
{Pm]gu « Guided by patient preferences,
comorbidities, eGFR, and cost
Y w g W u . = H
94" Additional drug therapy as DPP-4inhibitor Insulin - Includes patients with eGFR
ded for al . trol < 30 ml/min per 1.73 m* or
needed for glycemic contro Sulfonylurea TZD treated with dialysis

Alpha-glucosidase inhibitor

1- Kidney Int. 2020; 98(4S): S1-5115
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KDIGO Guideline:
SGLT2 Inhibitors and Metformin Combination Are Recommended as First-Line
Drug Therapy for T2D and CKD'

5 Lifestyle therapy th;i:f:izgt;vity
Weight loss
Metformin SGLT2 inhibitor
% eGFR % eGFR “"a;[% Dialysis + [ % eGHR J %’ Dialysis
< 45 <30 | © ] <30 0
Reduce dose Discontinue Discontinue Do not initiate Discontinue
L {Fm!:]gurisl « Guided by patient preferences,

comorbidities, eGFR, and cost

{ . DPP-4 inhibitor  Insulin « Includes patients with eGFR
/' Additional drug therapy as <30 mU/min per 1.73 m? or

= e needed for glycemic control Sulfonylurea TZD treated with dialysis

Alpha-glucosidase inhibitor

1- Kidney Int. 2020; 98(4S): S1-5115
20



KDIGO Guideline Recommends Practical Points for Type 2 Diabetes
Management in Chronic Kidney Disease!

* Most patients with T2DM, CKD, and eGFR = 30ml/min per 1.73 m? would benefit
from treatment with both Metformin and an SGLT2i.’

* Treating patients with T2DM, CKD, and an eGFR 2 30 ml/min per 1.73 m? with
an SGLT2i.!

* Once an SGLT2i is initiated, it is reasonable to continue an SGLT2i even if the
eGFR falls below 30 ml/min per 1.73 m?, unless it is not tolerated or kidney
replacement therapy is initiated.’

1- Kidney Int. 2020; 98(4S): S1-S115.
KDIGO: Clinical Practice Guideline for Diabetes Management in Chronic Kidney Disease;



The Relation Between T2DM and Cardiovascular Disease



T2D Is Increasingly Prevalent and CVD Is the Leading Cause of Death
in this Population?3

- o * T2D approximately doubles the risk of death?
* Globally, 463 million people are living

with diabetes!

Relative risk for

KRR AR AR RARRARRARRARRAR all-cause mortality
RRRRARRRRRRAARRRARRARRRARRRARR
RRXARRRARRARRAARAARRARRARRARRAR Relative risk for
RRXARARARRARRARRAARAARRARRARAAR CV mortality
ARARRRARRARRARRAARARRAARRARAAR | . .
i L e nuns of deati 2
 The number of deaths resulting from diabetes and

;;;;;;E;;;;;;;E;;;EE;;;;;; its complications in 2019 is estimated to be 4.2
NI INIIVIIVIIIVIIVIIVIIVY million.*

« Rising to 592 million by 2035! * CVD is the principal cause of death in T2D?3

Represents 2 million people.
Diabetes is mostly (85-95%) T2D.1

1- IDF Diabetes Atlas. 2019; 9th edition. 2- Br J Diabetes Vasc Dis 2013;13:192—-207. 3-Cardiovasc Diabetol. 2018. 8;17(1):83. =



Diabetes Doubles the Risk of Vascular Events!

Number
Outcome of cases HR (95% ClI)
Coronary heart disease 26,505 ] 2.00 (1.83-2.19)
Coronary death 11,556 2.31 (2.05-2.60)
Non-fatal Mi 14,741 ] 1.82 (1.64-2.03)
Cerebrovascular disease
Ischaemic stroke 3799 —a— 2.27 (1.95-2.65)
Haemorrhagic stroke 1183 . 1.56 (1.19-2.05)
Unclassified stroke 4973 —— 1.84 (1.59-2.13)
Other vascular deaths 3826 —— 1.73 (1.51-1.98)
I
2 4

Hazard ratio (diabetes vs no diabetes)

Diabetes confers about a two-fold excess risk for a wide range of vascular diseases,

independently from other conventional risk factors.

1-Lancet 2010;375(9733):2215-2222.



CV Death Is Increased in Patients with Diabetes and Multiple Risk Factors?

W Diabetes
m No diabetes

140 -
120 -
100 -

Age-adjusted CVD death risk/10,000
person-years
N
o

0 1 2 3
Number of risk factors

Risk factors were serum cholesterol 2200 mg/dL, current smoker, SBP 2120 mmHg
1- Diabetes Care 1993;16:434. 25



Intensive Glycaemic Control Has Modest Benefits On Macrovascular Risks!

Number of events

(annual event rate, %) Favours more Favours less
Trials More intensive Less intensive  AHbA,_ (%) intensive intensive
Major cardiovascular events” ,
ACCORD 352 (2.11) 371 (2.29) -1.01 T
ADVANCE 557 (2.15) 590 (2.28) -0.72 L _B
UKPDS 169 (1.30) 87 (1.60) -0.66 —
VADT 116 (2.68) 128 (2.98) -1.16 i Overall HR (95% Cl)
Overall 1194 1176 -0.88 ' 0.91 (0.84-0.99)
Stroke
Overall 378 370 -0.88 - 0.96 (0.83-1.10)

Myocardial infarction

Overall 730 745 -0.88 0.85 (0.76—-0.94)

Hospitalised/fatal heart failure

0.5 1.0 2.0
Hazard ratio (95% Cl)

Overall 459 446 -0.88 . 1.00 (O.|86—1.16)

* A beneficial effect on macrovascular risk of more intensive glycaemic control in patients with T2D has not
been demonstrated in an individual prospective randomised controlled trial, but meta-analysis reveals a
small benefit of more intensive glycaemic control on the risk of major CV events.

*Major CV events = CV death or non-fatal stroke or non-fatal Ml.

Meta-analysis including 27,049 participants and 2370 major vascular events

tDiamonds incorporate point estimate (vertical dashed line) and encompass 95% Cl of overall effect for each outcome.
1- Diabetologia 2009;52:2288-98.



SGLT2 & SGLT2 Inhibitors Introduction



Glucose Transporters

They are classified into two families?:

facilitative glucose transporters (GLUTSs)
sodium-dependent glucose transporters (SGLTs)

Cell Cell
membrane membrane
Out In
Tubular
lumen s

NagA &z

o A o &£ y

A
" o J

Renal proximal tubule cell

SGLT,: low capacity, high affinity, mostly in intestine
SGLT,: high capacity, low affinity, mostly in kidney

1-Bays H. Sodium glucose co-transporter type 2 (SGLT2) inhibitors: targeting the kidney to improve glycemic control in diabetes mellitus. Diabetes Therapy. 2013; 4(2):195-22

2-Nair S et al,. Sodium glucose cotransporter 2 inhibitors as a new treatment for diabetes mellitus. The Journal of Clinical Endocrinology & Metabolism. 2010; 95(1):34-42.
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Renal Glucose Re-absorption in Healthy Individuals?

|

Filtered glucose load
180 g/day’

1-. Diabetic Medicine. 2010; 27(2): 136-42.
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Renal Glucose Re-absorption in Patients with Diabetes?

|

Filtered glucose load >
180" g/day

_r ]
- ; /When blood glucose\

increases above the renal
threshold
(~ 180 mg/dL), the
capacity of the
transporters is exceeded,
resulting in urinary

k glucose excretion’ /

1- Diabetic Medicine. 2010; 27(2): 136-42. 30



Urinary Glucose Excretion via SGLT2 Inhibition?

Filtered glucose load
> 180 g/day
v

-

)

SGLT, inhibitors reduce
glucose re-absorption
in the proximal tubule,
leading to urinary
glucose excretion* and
osmotic diuresis’

3 *Loss of ~ 80 g of glucose/day

1- Diabetic Medicine. 2010; 27(2): 136-42. 31




Expected Clinical Effects of SGLT2 Inhibition'

Reduced s HbAlc
A glycemia reduction

Increased glucose
excretion

™ Lossof :
il —» Weight loss

(calories)
Increased sodium
. s R?duced s BP
excretion sodium load reduction

1-Abdul-Ghani M et al, Inhibition of renal glucose reabsorption: a novel strategy for achieving glucose control in type 2 diabetes mellitus. Endocrine Practice. 2008; 14(6): 782-9032



Favorable Effects of Empagliflozin:

Weight loss

* HbA,. lowering

* Reduced blood pressure

* Renal & cardiac protection

* Independent to insulin presence

* Mechanism complementary to other therapies

* Reduction of Heart failure hospitalisations in patients with T2D



Convenience of a once-daily oral treatment’

STARTING 10 mg 1 x daily
DOSE

The recommended starting dose for Empagliflozin is 10 mg once daily

25 mg 1 x daily
For patients who tolerate 10 mg once daily who have an eGFR > 60 mL/min/1.73
m? and need tighter glycemic control, their dose can be increased to 25 mg once

daily

Empagliflozin can be taken

"Z With or without food @ At any time of day*

When Empagliflozin is used in combination with a sulphonylurea or with insulin, a lower dose
of the sulphonylurea or insulin may be considered to reduce the risk of hypoglycaemia

eGFR, estimated glomular filtration rate.
*|t is advisable to take JARDIANCE® at the same time each day, which will help with patient adherence.
A missed dose can be taken if it is 2 12 hours until the next dose; if it is < 12 hours, the missed dose should be skipped.

1-Jardiance FDA label 2018. Reference ID: 4367802 34






SGLT2 Inhibitors Cardiovascular Outcome



SGLT2 Inhibitors Reduce the Risk of MACE by 11% in Patients with
Established CVD?

Patients Events Eventsper Weight HE HR (95% Cl)
1000 patient-years (%)

Treatment (n)  Flacebo (n) Treatment Flacebo
Patients with atherosderotic cardiovascular diseass
EMPA-REG OUTCOME 4687 2333 772 374 439 294 ——| 0-86 (074-0-99) |

[ CANVAS Program 3756 2500 o6 341 41 357 —— U-82 (B72-095) |

DECLARE-TIMI 58 3474 3500 1020 368 410 33.2 — - 0-90 (0-79-1-02)
Fixed effects model for atherosclerotic cardiovascular disease (p=0-0002) e 0-86 (0-B0-0-93)

Patients with multiple risk factors

CAMVAS Program 2035 1447 N 15-8 155 259 093 [0-74-1-30)
DECLARE-TI#I S8 108 Loy e 134 133 741 101 (0-36-1.20)
Fixed effects model for multiple risk factors (p=0-98) 1-00 {0-B7-1-16)

035 050 100 250
‘_

Favours treatment Favours placebo

Overall, SGLT2 inhibitors reduced the risk of a major adverse cardiac event; (HR 0-89 [95% Cl 0-83—0-96], p=0-0014.

1-Lancet. 2019 Jan 5;393(10166):31-39.

MACE: the composite of myocardial infarction, stroke, and cardiovascular death (major adverse cardiovascular events) 37
CVD: Cardiovascular Disease



SGLT2 Inhibitors Reduce the Risk of hospitalization for heart failure
and cardiovascular death by 23% in Patients with Established CVD1

Patients Events Ewents per 1000 Weight HR HR {§5% CI)
patiant-years (%]

Treatment (n)  Placsbo (n) Treatment FPlacebo
EMPA-REG DUTCOME 4687 2333 463 147 301 309 —.— 066 (0-55-0-79)
CANVAS Program 3756 2500 524 210 74 3-8 —— 0-77 (0-65-0-92)
DECLARE-TIMISE 3474 3500 557 19-5 23-9 36-4 —i— 0-33 (0-71-0-98
Fixed effects model for atherosclerotic cardiovascular disease (p=0-0001) —ailin- 0-76 [(0-69-0-84)
Patientswith multiple risk factors
CAMNVAS Program 2033 1447 128 8-5 g8 302 -] 0-83 (0-58-1-19)
DECLARE-TIMI 58 5108 5078 316 70 g4 £9-8 —— 0-84 [0-67-1-0:4)
Fixed effects model for multiple risk factors (p=0-0634) S 0-84 (0-69-1.01)

035 050 100 2kg
-—
Favours treatment Favours placebo

Overall, SGLT2i significantly reduced the risk for the composite of cardiovascular death or
hospitalization for heart failure; (HR 0-77 [95% Cl 0-71—-0-84], p<0-0001).

1-Lancet. 2019 Jan 5;393(10166):31-39.
CVD: Cardiovascular Death



SGLT2 Inhibitors Reduce the Risk of death and cause-specific CV
events for patients with and without a history of HF at baseline'

Outcome rou Events Patients Hazard ratic (95% CI valua
MACE
Overall 3056* 31703* — 0.85 {0.82, 0.94) <0.001
HF at baselina 617 3837 — g.g (g,;s‘a. ; .gg)
No HF at basaline 2439 27866 _— .88 (0.81, 0.95)
Subgroup (-3quared = 0.0%, P = 0.596)
Cardiovascular death 1506 38723 ——— 0.83 (0.75, 0.92) <0.001
HF 8t bassling i g —_— 0.86 (0.71, 1.05)
No HF at basaline 1095 34180 —_— 0.81(0.72,092)
Subgroup {l-squared = 0.0%, P = 0.637)
mglvia::al infarction (fatal and non-fatal) 14330 - — 0.80 (0.6, 0.97) 001
HE at baseline a0~ qaar —_—_— 0.99 (0.76, 1.29)
No HF at baseline 1203* 27866 —_— 0.88 (0.77, 0.97)
Subgroup (egquared = 0.0%, P ® 0.354)
Stg:vk;a[il‘;nal and non-fatal) 917 at70a ——— llc.'.lg?1 ((::g, 1“23)] 0.541
HF at baseline 166* 3837 y e
- 0.92 {0.80, 1.07
No HF at baseline 751 27866 — (080, 1.07)
Subgroup (lsquared = 0.0%, Piumcaie = 0-936)
"mfﬁi‘m hospitalization 1192 38723 —— 0.68 (0.60, 0.76) <0.001
HF at baseline 441 4543 — 0.69 (0.57, 0.83)
Mo HF at baseline e 34180 —_— 0.67 {0.58, 0.77)
Subgroup (-squared = 0.0%, Prsmaon = 0.518)
oV o:::::’"" hospitalization 2460 28723 — 0.76 {0.70, 0.52) <0.001
HF at baseling 757 4543 —_— 0.73 (0.63, 0.84)
No HF at baseline 1703 34180 —_— 0.76 (0.69, 0.84)
Subgraup (-sguaned = 0.0%, Puwscen = 0.381)
M:)?“I.I mortality 2612 28723 — 0.35 (0.79, 0.92) <0.001
HFearT.abaad' 585 4543 — 0.82 (0.89, 0.96)
na 2027 34180 — 0.87 (0.79, 0.95)
Mo HF at baseline
Subgroup (-aquared = 0.0%, Pt = 0.542)
T T
5 1 2 Activate

There were 4543 patients (12%) with a history of HF at baseline. SGLT2 inhibitors were associated with a
reduction in risk of hospitalization for HF, irrespective of baseline HF.

1-Lancet. 2019 Jan 5;393(10166):31-39.
CV: Cardiovascular; HF: Heart Failure



SGLT2 Inhibitors Reduce the Risk of death and cause-specific CV
events for patients with and without a history of HF at baseline'

Outcome rou Events Patients Hazard ratic (95% CI valug
mosfrall 306" 31703 — gﬁ Egg: g.g;; <0.001
HF at baseli 617" . — .92 {0.79, 1.
No HF at hal::IIne 2430* ;::;6‘ -_ 0.88 (0.81, 0.95)
Subgroup (l-squared = 0.0%, Prumcs, = 0.596)
Outcome by groups Events Patients Hazard ratio (95% Cl) p value
MACE
Overall 3056* 31703 — 0.88 (0.82, 0.94) <0,001
No HF at baseline 2439* 27866" —_— 0.88 (0.81, 0.85)
Subgroup (l-equared = 0.0%, Dismca, = 0.595)
Stroka (fatal and non-fatal - a1703 ——— uc.ngi ((:.:g, -:gs_:)] 0.541
HF at baseline 166 3837* -94(0.69, 1.
No HF at baseline 751* 27866~ —T 0.92 (0.80, 1.07)

Subgroup (T-squered = 0.0%, Pimcion = 0.936)
Heart Failure hospitalization

rall 1192 38723 ———— 0.68 (0.60, 0.76) <0.001
HF at baseline 441 4543 — 0.69 (0.57, 0.83)
Mo HF at baseline e 34180 —_— 0.67 {0.58, 0.77)
Subgroup (-squared = 0.0%, Prsmaon = 0.518)
CV death/HF hospitalization 2460 38723 — 0.76 {0.70, 0.82) <0.001
Overall . 757 4543 —_— 0.73 (0.63, 0.84)
HE st besslina —_— 0.76 (0.69, 0.84)
No HF at baseline 1703 34180 - .69,
Subgraup (-sguaned = 0.0%, Puwscen = 0.381)
All cause mortality 2612 28723 — 0.35 (0.79, 0.92) <0.001
Overall ) 585 — 0.82 (0.69, 0.96)
HF at baseline 4543
2027 34180 — 0.87 (0.79, 0.95)

No HF at baseline
Subgroup (Faquared = 0.0%, Diwwcsn = 0.542)

i 1

5 1 2 Activate

There were 4543 patients (12%) with a history of HF at baseline. SGLT2 inhibitors were associated with a
reduction in risk of hospitalization for HF, irrespective of baseline HF.

1-Lancet. 2019 Jan 5;393(10166):31-39.
CV: Cardiovascular; HF: Heart Failure 40



SGLT2 Inhibitors Reduce the Risk of death and cause-specific CV
events for patients with and without a history of HF at baseline'

Outcome rou Events Patients Hazard ratic (95% CI valua
moc\::rall 3056* 31703* — 0.88 (0.82, 0.94) <0.001
HF at baselina 617 3837 — 0.92 (079, 1.08)
Outcome by groups Events Patients Hazard ratio (95% CI) p value
CHrdiouatautar death 1508 38723 — 0.83 (0.75, 0.92) <0.001
HF at bassling 411 4543 — 0.86 (0.71, 1.05)
No HF at baseline 1095 34180 _— 0.81(0.72, 0.92)
Subgroup (l-squared = 0.0%, Pran. = 0.631)
No HF at baseiine w0 27e6e" — 0.86 (0.77, 0.97)
Subgroup (lequared = 0.0%, Prcios = 0.354)
Stg:vk;a(il'rhl and non-fatal) . 1702 ————— llo.;i [(gzg, ‘:g?] 0.5
HF at baseline 166* 3837 -4 (0.69, 1.
No HF at baseline 751* 27866~ —T 0.92 (0.80, 1.07)

Subgroup (l-squered = 0.0%, P = 0-936)

Heart Failure hospitalization

Overall 1192 38723 ———— 0.68 (0.60, 0.76) <0.001
HF at baseline 441 4543 — 0.69 (0.57, 0.83)
Mo HF at baseline e 34180 —_— 0.67 {0.58, 0.77)
Subgroup (-squared = 0.0%, Prsmaon = 0.518)
CV death/HF hospitalization 2460 38723 — 0.76 {0.70, 0.82) <0.001
Overall . 757 4543 —_— 0.73 (0.63, 0.84)
HE st besslina —_— 0.76 (0.69, 0.84)
No HF at baseline 1703 34180 - .69,
Subgroup (-squaned = 0.0%, Muwsessn = 0.381)
All cause mortality 2612 28723 — 0.35 (0.79, 0.92) <0.001
Overall ) 585 — 0.82 (0.69, 0.96)
HF at baseline 4543
2027 34180 — 0.87 (0.79, 0.95)

No HF at baseline
Subgroup (l-squared = 0.0%, Piveecis = 0.542)

i I
5 1 2 Activate’

There were 4543 patients (12%) with a history of HF at baseline. SGLT2 inhibitors were associated with a
reduction in risk of hospitalization for HF, irrespective of baseline HF.

1-Lancet. 2019 Jan 5;393(10166):31-39.
CV: Cardiovascular; HF: Heart Failure



SGLT2 Inhibitors Reduce the Risk of death and cause-specific CV
events for patients with and without a history of HF at baseline'

Outcome rou Events Patients Hazard ratio {95% CI value
m;‘\::rall 3056 31703* — 0.88 (0.82, 0.94) <0.001
HF at baselina 617 3837* —— gg gg;!ii ;gg;
No HF at basaline 2439 27866 - -88 (0.81, 0.

Subgroup (-3quared = 0.0%, P = 0.596)

Cardiovascular death —— 0.83 (0.75, 0.92) =0.001

HF artall:n'assllna 12‘1:? ?;233 — 0.86 (0.71, 1.05)

No HF at baseline 1095 34180 — 0.81 (0.72, 0.92)
Outcome rou Events Patients Hazard ratio (95% Cl) p value

acardial infarction (fatal and non-fatal
nllhrIt'.‘lrwumlil I ( J 1433* a170a" ——— 0.88 (0.80, 0.97) 0.01
HF at baseline 230° agar gg’g {g-;g. ; .S?}
Mo HF at baseline 1203 27866* —_— 86 (0.77, 0.97)
Subgroup {l-squared = 0.0%, P s ® 0.354)

Subgroup (l-squered = 0.0%, P = 0-936)

Hm rF;ilul'e hospitalization 1192 38723 ———— 0.68 (0.60, 0.76) <0.001
HF at baseline 441 4543 —— 0.6 (0.57, 0.83)
751 34180 —_— 0.67 (0.58, 0.77)

No HF at baseline
Subgroup (-squared = 0.0%, Prsmaon = 0.518)

CV death/HF hospitalization 2460 38723 — 0.76 {0.70, 0.82) <0.001
Overall 787 —_— 0.73 (0.63, 0.84)
HF at baselina 4543 —_— 0.76 (0.69, 0.84)
No HF at basaline 1703 34180 LI
Subgroup (-squaned = 0.0%, Muwsessn = 0.381)
All cause mortality 2612 28723 — 0.35 (0.79, 0.92) <0.001
Overall P —_——— 0.82 (0.69, 0.96)
HF at baseling 4543
2027 34180 _ 0.87 (0.79, 0.95)

No HF at baseline
Subgroup (Fequared = 0.0%, Pivwain = 0.542)

i I
5 1 2 Activate’

There were 4543 patients (12%) with a history of HF at baseline. SGLT2 inhibitors were associated with a
reduction in risk of hospitalization for HF, irrespective of baseline HF.

1-Lancet. 2019 Jan 5;393(10166):31-39.
CV: Cardiovascular; HF: Heart Failure



SGLT2 Inhibitors Reduce the Risk of death and cause-specific CV
events for patients with and without a history of HF at baseline'

Outcome rou Events Patients Hazard ratio {95% CI valua
m;c‘::u“ 3056* 31703* — 0.88 (0.82, 0.94) <0.001
. — 0.92 (0.79, 1.08)
HF at basaling a7 3837
No HF at basalina 2439 27866 - 0.88 (0.81, 0.95)
Subgroup (-3quared = 0.0%, P = 0.596)
Cardiovascular death 1506 38723 —— 0.83 (0.75, 0.92) <0.001
e 11 e —_r 0.86 (0.71, 1.05)
No HF at baseline 1095 34180 —_— 0.81(0.72,0.92)

Subgroup (l-squared = 0.0%, P = 0.631)

Myocardial infarction (atal and non-fats) e S 0.8 (0,80, 097) -
NG9 inTa 429}
Outcome by groups Events Patients Hazard ratio (95% CI) p value
e 1192 38723 e 0.68 (0.60, 0.76) <0.001
HF at baseline 441 4543 — 0.69 (0.57, 0.83)
No HF at baseline 751 34180 — 0.67 (0.58, 0.77)
Subgroup (I-squared = 0.0%, Piserecer = 0.818)

HF at baseline hisd) R U Ty oy
Mo HF at baseline e 34180 — 0.67 (0.58, 0.77)
Subgroup {l-squared = 0.0%, Prsmcion = 0-518)

CV death/HF hospitalization 2460 8723 —— 0.76 (0.70, 0.82) <0.001
g;o;:ll . 757 4543 —_— 0.73 (0.63, 0.84)
baseling 1703 24180 — 0.76 (0.69, 0.84)
No HF at baseline
Subgraup (-sguaned = 0.0%, Puwscen = 0.381)
All cause mortality 2612 aar23 ——— 0.85 (0.79, 0.92) <0.001
Overall 585 4543 — 0.82 (0.69, 0.96)
HF at baseline 2027 4180 — 0.87 (U,?Q, 0.95]

No HF at baseline
Subgroup (Fequared = 0.0%, Pivwain = 0.542)

i I
5 1 2 Activate’

There were 4543 patients (12%) with a history of HF at baseline. SGLT2 inhibitors were associated with a
reduction in risk of hospitalization for HF, irrespective of baseline HF.

1-Lancet. 2019 Jan 5;393(10166):31-39.
CV: Cardiovascular; HF: Heart Failure



SGLT2 Inhibitors Reduce the Risk of death and cause-specific CV
events for patients with and without a history of HF at baseline'

Outcome rou Events Patients Hazard ratio {95% CI value

m;?:rall 3056* 31703* — 0.88 (0.82, 0.94) <0.001
HF at baseling &7 3837* —— 0.92 {0.79, 1.08)
No HF at basaline 2439 27866 - 0.88 (0.81, 0.95)

Subgroup (-3quared = 0.0%, P = 0.596)

Coverait %" 1506 3723 — 0.83(0.75,0.92) <0.001
HF at bassling s e —_1 0.86 (0.71, 1.05)
1095 34180 —_— 0.81(0.72, 0.92)

No HF at baseline
Subgroup (l-squared = 0.0%, P = 0.631)

Wg‘:ﬁ:d infarction (fatl and non-fatal) 1433* 31703* —— 0.88 (0.80, 0.97) 0.01
HF at baseline 230 3837 —_—T 0.99 (0.76, 1.29)
No HF at baseline 1203* 27866* —_— 0.85 (0.77, 0.87)
Subgroup (equarsd = 0.0%, Prncios ® 0.354)
Outcome rou Events Patients Hazard ratio (95% CI) p value
cv dn:::r'HF hospitalization 2460 38723 — 0.76 (0.70, 0.82) <0.001
HF at baseline 157 4543 —_— 0.73 (0.63, 0.84)
No HF at baseline 1703 34180 —_— 0.76 (0.69, 0.84)
Subgroup (l-squared = 0.0%, p, = 0.381)
WO::"::’"P hospitalization 2460 38723 ——— 0.76 {0.70, 0.82) <0.001
HF ar: baselina 757 4543 —_— 0.73 (0.63, 0.84)
No HF at baseline 1703 34180 —_— 0.76 (0.69, 0.84)
Subgroup (l-squarned = 0.0%, Diwscsen = 0.381)
M:)?“I.I mortality 2612 28723 — 0.35 (0.79, 0.92) <0.001
HF:::baadina 585 4543 —_— 0.82 (0.69, 0.96)
2027 34180 —_ 0.87 (0.79, 0.95)

No HF at baseline

Subgroup (l-squared = 0.0%, Piveecis = 0.542)

i I
5 1 2 Activate’

There were 4543 patients (12%) with a history of HF at baseline. SGLT2 inhibitors were associated with a
reduction in risk of hospitalization for HF, irrespective of baseline HF.

1-Lancet. 2019 Jan 5;393(10166):31-39.
CV: Cardiovascular; HF: Heart Failure



SGLT2 Inhibitors Reduce the Risk of death and cause-specific CV
events for patients with and without a history of HF at baseline'

Outcome rou Events Patients Hazard ratic (95% CI valua
moc\.;:a“ 3056* 31703* — 0.85 {0.82, 0.94) <0.001
HF at baseline &7 3837+ — g.g (g,;sia. ; .gg)
No HF at basaline 2430+ 27866° _— .88 (0.81, 0.95)
Subgroup (-3quared = 0.0%, P = 0.596)
Cardiovascular death 1506 38723 ——— 0.83 (0.75, 0.92) <0.001
HF at baselina 411 4543 —_— 0.86 (0.71, 1.05)
No HF at baseline 1095 34180 —_— 0.81(0.72,0.92)
Subgroup (l-squared = 0.0%, P = 0.631)
ngv?r:cll:al infarction {fatal and non-fatal) 14330 a1703* 0.88 (0.80, 0.97) 0.01
HF at baseline 230* 2847 — 0.99 (0.76, 1.29)
Mo HF at baseline 1203* 27866 — 0.86 (0.77, 0.97)
Suhomsun {1 ol m .0V B = {3354)
Outcome by groups Events Patients Hazard ratio (95% Cl) p value
ara
HF at baseline 585 4543 —_— 0.82 (0.69, 0.96)
. 2027 34180 —_— 0.87 (0.79, 0.95)
Mo HF at baseline
Mo HF at baseline T FRTET TOT o, O T Y
Subgroup (l-squared = 0.0%, Prmcion = 05718
cv o::::::’"" hospitalization 2460 8723 —— 0.76 (0.70, 0.82) <0.001
HF at baseline 757 4543 —_— 0.73 (0.63, 0.84)
No HF at baseline 1703 34180 —_— 0.76 (0.69, 0.84)
Subgroup (l-squarned = 0.0%, Diwscsen = 0.381)
M:)?“I.I mortality 2612 28723 — 0.35 (0.79, 0.92) <0.001
HF’B’:I)BEB!' 585 4543 —— 0.82 (0.69, 0.96)
na 2027 34180 — 0.87 (0.79, 0.95)
Mo HF at baseline
Subgroup (Faguared = 0.0%, Divwscin = 0.542)
i I
5 1 2 Activate

There were 4543 patients (12%) with a history of HF at baseline. SGLT2 inhibitors were associated with a
reduction in risk of hospitalization for HF, irrespective of baseline HF.

1-Lancet. 2019 Jan 5;393(10166):31-39.
CV: Cardiovascular; HF: Heart Failure



SGLT2 Inhibitors Reduce the Risk of Hospitalization for Heart Failure!-

EMPA-REG OUTCOME CANVAS/CANVAS-R DECLARE-TIMI 58
Empagliflozin’ Canagliflozin® Dapagliflozin?

* 0.4 vs 14.5 events/1000 p-y * 5.5vs 8.7 events/1000 p-y * 6.2 vs 8.5 events/1000 p-y
* HR 0.65 (0.50-0.85) *» HR0.67 (0-52-0.87) » HR0.73 (0.61-0.88)

1-N Engl J Med. 2015 Nov 26;373(22):2117-28. 2-Cardiovasc Diabetol. 2019; 18: 64. 3-N Engl J Med. 2019 Jan 24;380(4):347-357.
46



Mechanisms of Cardiorenal Effects of Empagliflozin



Suggested Mechanisms for Cardiorenal Protection With SGLT2i

l Glucotoxicity

Improved cardiac

Plasma volume -
fuel energetics

Hematocrit and 3
hemoglobin T Weight-loss

Systolic blood pressure l Adiposity

! |

Arterial stiffness I \ l Inflammation

Cardiovascular/Renal Protection

1- J Am Coll Cardiol. 2020 Feb 4;75(4):422-434. doi: 10.1016/j.jacc.2019.11.031



EMPA-REG OUTCOME®



:‘s‘do:; _"Y The NEW ENGLAND JOURNAL of MEDICINE

;;t.‘z‘t‘" OUTCOME
” ORIGINAL ARTICLE ”

Empagliflozin, Cardiovascular Outcomes,
and Mortality in Type 2 Diabetes

Bernard Zinman, M.D., Christoph Wanner, M.D., John M. Lachin, Sc.D.,
David Fitchett, M.D., Erich Bluhmki, Ph.D., Stefan Hantel, Ph.D.,
Michaela Mattheus, Dipl. Biomath., Theresa Devins, Dr.P.H.,

Odd Erik Johansen, M.D., Ph.D., Hans J. Woerle, M.D., Uli C. Broed|, M.D.,
and Silvio E. Inzucchi, M.D., for the EMPA-REG OUTCOME Investigators

Objective’
To examine the long-term effects of empagliflozin versus placebo, in addition to standard of care,
on CV morbidity and mortality in patients with type 2 diabetes and high risk of CV events

1-Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28.

50



Trial design
and conduct

EM PA'REG Cardiovascular

Summary

OUTCOME1® outcomes

Efficacy data

1-Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28.
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Trial design
and conduct

EMPA'REG Cardiovascular
OUTCOME1® outcomes

Summary

Efficacy
data

1-Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28.
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.o *Q
i" ‘3- EMPA-REG

Trial Design’ e

Patients
11,531 >97 % >99 % Eaablshed
countries pts screened completed vital status cardiovascular
trial available e
7020 pts
590 randomized
sites

* CV, cardiovascular.

1-Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28.. 53



Trial Design’

%% EMPA-REG

i:“"‘.. OUTCOME

* Design

* Randomized, double-blind, placebo-controlled CV outcomes trial’.

* Key inclusion criteria
* Adults with T,DM

Randomised and

. Screening Empagliflozin 10 mg
BMI <45 kg/m2 (n=11531) (trf’;‘ésg) (n=2345)
* HbA, 7-10%* —
» Established cardiovascular disease Empagliflozin 25 mg
* Prior Ml, CAD, stroke, unstable angina or occlusive PAD (n=2342)

* Key exclusion criteria
* eGFR <30 mt/min/1.73m? (MDRD)

v’ The trial was to continue until at least 691 patients experienced an adjudicated primary outcome event.

BMI, body mass index; eGFR, estimated glomerular filtration rate; MDRD, Modification of Diet in Renal Disease

*No glucose-lowering therapy for 212 weeks prior to randomisation or no change in dose for 212 weeks prior to randomisation or, in the case of insulin,
unchanged by >10% compared to the dose at randomisation

1-Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28.
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Trial design
and conduct

EM PA'REG Cardiovascular

Summary

OUTCOM E1® outcomes

Efficacy data

1-Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28.
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[] [ ) o 1 . ©
Pre-specified primary and key secondary outcomes £ 7% emparee

Fosj

Non-fatal myocardial
infarction

Cardiovascular death

Hospitalization
for
unstable angina

MACE*

B

Additional Key components of MACE

(hard endpoints of atherosclerotic disease)
Non-fatal stroke components may be B
Additional components for MACE-plus

included

*Major Adverse Cardiovascular Events

1-Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28.



Primary Outcome: 3-point MACE
(CV death, Nonfatal MI, Nonfatal stroke)’

?"“::' EMPA-REG
.;t.‘ﬁ ) . OUTCOME

20+
HR 0.86
(95.02% CI10.74, 0.99)
p=0.0382* Placebo
154
= Empagliflozin
©
Q
>
o
£ 10+
2 Risk reduction
14%
S (o)
Q.
S (95.02% Cl 0.74, 0.99)
p=0.0382
0 -
I 1 I I 1 I 1 1
0 é 12 18 24 30 36 42
Months
No. of patients
Empagliflozin 4687 4580 4455 4328 3851 2821 2359 1534 370
Placebo 2333 2256 2194 2112 1875 1380 1161 741 166

Cumulative incidence function. MACE, Major Adverse Cardiovascular Event; HR, hazard ratio.
* Two-sided tests for superiority were conducted (statistical significance was indicated if p<0.0498)

1-Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28. 57



EMPA-REG OUTCOME®CV Death'

3"’:‘% EMPA-REG
o] .b..* A OUTCOME

9 Placebo

E._

Hazard ratio, 0.62 (95% Cl, 0.49-0.77)

Empagliflozin
P<0.001 P8

Risk reduction

7 38%

(95% Cl 0.49, 0.77)
1 p<0.0001

Patients with Event [56)
T

0 6 12 18 24 30 36 42
Month

Mo. at Risk
Empag“ﬂm‘:ir‘l 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2303 2280 2243 2012 1503 1281 525 177

1-Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28. 58



EMPA-REG OUTCOME® All-cause Mortality’ ;

. *.
,i" ':- EMPA-REG
%, .®. ouTCOME

.. .“ ..
15+
HR 0.68
(95% C10.57, 0.82) Placebo
<0.0001
52 10
T
@ . .
o Empagliflozin
£
E
T
2 549 Risk reduction
O
o
32%
(95% Cl 0.57, 0.82)
p<0.0001
0 -
I I I I L I 1 1
0 6 12 18 24 30 36 42
Months
Mo, of patients
Empagliflozin 44687 44651 4508 4554 4128 3079 2617 1722 414

Placebo

2333 20mz2

1-Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28. 59



EMPA-REG OUTCOME® Hospitalization for Heart Failure’ L 7F swenreo

Hazard ratio, 0.65 (95% CI, 0.50-0.85)
P=0.002

Patients with Event (%)
T

Cuig e’

Placebo

Empagliflozin

Risk reduction

35%

(95% Cl 0.50, 0.85)
p=0.0017

0
Month
Mo. at Risk
Empagliﬂm:in 4687 4614 4523 44 27 Ja983
Placebo 23133 2271 2226 2173 1932

1-Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28.
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Trial design
and conduct

EM PA'REG Cardiovascular
OUTCOM E1® outcomes

Summary

Efficacy
data

1-Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28.
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Mean adjusted HbA1c and weight parameters’

8.5 A

7.0 -

Adjusted mean (SE) HbA1c (%)

6.5 -

HbAlc
@ Placebo

® Empagliflozin 25 mg

6.0 ‘
0 12

Placebo 2294 2272
EMPA 10 mg 2296 2272

EMPA 25 mg 2296 2280

28 40 52 66 80 94 108 122 136 150 164 178 192 206
Week

2188 2133 2113 2063 2008 1967 1741 1456 1241 1109 962 705 420 151

2218 2150 2155 2108 2072 2058 1805 1520 1297 1164 1006 749 488 170

2212 2152 2150 2115 2080 2044 1842 1540 1327 1190 1043 795 498 195

Adjusted mean (SE) weight (kg)

90

88

86

84

82

80

.- *'
,i" ':- EMPA-REG
o] "‘I ) . OUTCOME

Weight
@ Placebo
® Empaglifiozin 25 mg
N ——
—
1 0
— o=
| | | | | | |
0 12 28 52 108 164 220
Week
2285 1915 2215 2138 1598 1239 425
2290 1893 2238 2174 1673 1298 483
2283 1891 2226 2178 1678 1335 489

All patients (including those who discontinued study drug or initiated new therapies) were included in this mixed model repeated measures analysis (intent to treat)
X-axis: time points with reasonable amount of data available for prescheduled measurements

EMPA, empagliflozin; HbAlc, glycated haemoglobin

1-Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28.
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Mean adjusted blood pressure parameters’

Systolic BP

137

135+

[ [ =
N w w
€] = w
1 1 1

Z

Diastolic BP

Adjusted mean (SE) systolic
blood pressure (mmHg)

0 16 28 40 52 66 80 94 108 122 136 150 164 178 192 206

Week
Placebo 2322 2235 2203 2161 2133 2073 2024 1974 1771 1492 1274 1126 981 735 450 171
EMPA 10 mg 2322 2250 2235 2193 2174 2125 2095 2072 1853 1556 1327 1189 1034 790 518 199
EMPA 25 mg 2322 2247 2221 2197 2169 2129 2102 2066 1878 1571 1351 1212 1070 842 528 216

Adjusted mean (SE)

heart rate (bpm)

75

73

71

65

Placebo

EMPA 10 mg

EMPA 25 mg

Heart rate (ECG)

.. *-
,i" ':- EMPA-REG
.9 . ouTcOoME

®e Cuig e
@ Placebo

® Empaglifiozin 25 mg

52

2174 2127 2032

2205 2137 2064

2192 2127 2066

All patients (including those who discontinued study drug or initiated new therapies) were included in this mixed model repeated measures analysis (intent to treat)
X-axis: time points with reasonable amount of data available for prescheduled measurements

BP, blood pressure; ECG, electrocardiogram; EMPA, empagliflozin

108
Week

1796

80

1928
2006 1877

2006 1907

1-Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28.

136 164 192

1300 1002 552

1366 1045 597

1383 1086 633
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Trial design
and conduct

EM PA'REG Cardiovascular

OUTCOM E1® outcomes

Efficacydata

1-Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28.
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EMPA-REG OUTCOME®: summary

Empagliflozin in addition to standard of care reduced CV risk and improved
overall survival in adults with T2D at high CV risk’

14% 38% 32% 35%

W

J, CV death J All-cause J, Heart failure

4 3P-MACE mortality hospitalisations

The overall safety profile of empagliflozin was consistent with previous clinical
trials and current label information’

3P-MACE, 3-point major adverse cardiovascular events
Empagliflozin is not indicated for CV risk reduction. CV, cardiovascular; T2D, type 2 diabetes
1-Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28.

65



EMPEROR Trial Outcome



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Cardiovascular and Renal Outcomes
with Empagliflozin in Heart Failure

M. Packer, S.D. Anker, ). Butler, G. Filippatos, S.J. Pocock, P. Carson, ). Januzzi,
S. Verma, H. Tsutsui, M. Brueckmann, W. Jamal, K. Kimura, ). Schnee, C. Zeller,
D. Cotton, E. Bocchi, M. Bohm, D.-). Choi, V. Chopra, E. Chuquiure, N. Giannetti,
S.Janssens, ). Zhang, J.R. Gonzalez Juanatey, S. Kaul, H.-P. Brunner-La Rocca,
B. Merkely, S.J. Nicholls, S. Perrone, I. Pina, P. Ponikowski, N. Sattar, M. Senni,
M.-F. Seronde, J. Spinar, |. Squire, S. Taddei, C. Wanner, and F. Zannad,
for the EMPEROR-Reduced Trial Investigators*

Aim’:
To investigate the efficacy and safety of Empagliflozin in patients across the broad spectrum of heart
failure, including those with a markedly reduced ejection fraction, with or without type 2 diabetes.

1-N. Engl. J. Med 2020 Aug 29.

67



Trial Design’

Patients must be receiving all appropriate treatments for HF

N=1863 Empagliflozin 10 mg qd + SOC

post-

Screening
period of up to treatment
28 days DD DD
| Placebo qd + SOC : End of treatment
| 1 at 841 primary
Median follow-up: =16 months outcome events

[ 3730 were randomized ] 2841 Primary endpoint of the
time-to-first event analysis of
the combined risk of
cardiovascular death and
hospitalization for HF

1-N. Engl. J. Med 2020 Aug 29.
SOC: Standards of Medical Care 68



Base-Line Characteristic of Patientsl

1-N. Engl. J. Med 2020 Aug 29.
NYHA: Newyork Heart Association
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Base-Line Characteristic of Patientsl
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Base-Line Characteristic of Patientsl
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Characteristic

Empagliflozin
(N=1863)

Placebo
(N=1867)

Cardiovascular history — no. (%)

1-N. Engl. J. Med 2020 Aug 29.
NYHA: Newyork Heart Association

Hospitalization for heart failure in =12 mo 577 (31.0) 574 (30.7)
Atrial fibrillation 664 (35.6) 705 (37.8)
Diabetes mellitus 927 (49.8) 929 (49.8)
Hypertension 1349 (72.4) 1349 (72.3)
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Inclusion Criteria’

* Key Inclusion Criteria:

* NYHA class 2-4 with LVEF<40%

* Elevated NT-proBNP

* Guideline-recommended medication stable > week prior to first visit

* eGFR 220 ml/min/1.73m?

1-N. Engl. J. Med 2020 Aug 29.
NYHA: Newyourk Heart Association; LVEF: Left Ventricular Ejection Fraction; eGFR: estimated glomerular filtration rate



Trial Endpoints?

Primary End point

* Composite of cardiovascular death Or heart failure hospitalization

First Secondary End point

* Total (first and recurrent Heart failure hospitalization)

Second Secondary End point

* Slope of decline in glomerular filtration rate over time

Other pre-specific end points

» Composite renal endpoints, KCCQ clinical summary score, total number of hospitalization for any reason, all-
cause mortality, new onset diabetes

1-N. Engl. J. Med 2020 Aug 29.



Empagliflozin-Treated Patients Had Lower Incidence of Cardiovascular
Death or Hospitalization for Heart Failure vs Placebo?

A Primary Outcome

100+

Estimated Cumulative Incidence (%)

No. at Risk
Placebo
Empagliflozin

90+

804

704

60+

504

40

30+

20+

10+

0

354

304

25+

20+

154

10+

b
0

Hazard ratio, 0.75 (95% Cl, 0.65-0.86)
P<0.001

Placebo

- - Empagliflozin

-
5+ -
-

T T T T T T T T T
0 90 180 270 360 450 540 630 720 810

25% RRR
P<0.001
19.4% vs 24.7%
HR=0.75 (0.65-
0.86)

Placebo

. — - Empagliflozin

1867
1863

90

1715
1763

T T T T T T T
130 270 360 450 540 630 720

Days since Randomization

1612 1345 1108 854 611 410 224
1677 1424 1172 909 645 423 231

1
810

109
101

The primary composite outcome of death from cardiovascular causes or hospitalization for heart failure
occurred in 361 patients (19.4%) in the empagliflozin group and in 462 patients (24.7%) in the placebo
group (hazard ratio, 0.75; 95% confidence interval [CI], 0.65 to 0.86; P<0.001).

1-N. Engl. J. Med 2020 Aug 29.



Empagliflozin-Treated Patients Had lower Risk of
Hospitalization for Heart Failure'

0.6
Hazard ratio, 0.70 (95% Cl, 0.58-0.85)
P<0.001 30% RRR
0.5+
" P<0.001
5 Placebo
5 388 vs 553
= 0.4
g  Emoasifiont HR=0.70 (0.58-
= _ 1" Empagliflozin
c I
. .- 0.85)
5 -
T —_—
2 02 T
g -
a -
E _ ——
0.1 -
_._I
L - - a -
0.0~ T T T T T T T T 1
0 90 180 270 360 450 340 630 720 810
Days since Randomization
No. at Risk
Placebo 1867 1820 1762 1526 1285 1017 732 497 275 135
Empagliflozin 1863 13826 1768 1532 1283 1008 732 495 272 118

The total number of hospitalizations for heart failure was lower in the empagliflozin group than in the
placebo group, with 388 events and 553 events, respectively (hazard ratio, 0.70; 95% Cl, 0.58 to 0.85;
P<0.001)

1-N. Engl. J. Med 2020 Aug 29.



Conclusion?

Overall, in this trial, empagliflozin was associated with a lower combined risk of cardiovascular death or
hospitalization for heart failure than placebo and with a slower progressive decline in renal function in patients
with chronic heart failure and a reduced ejection fraction, regardless of the presence or absence of diabetes.

1-N. Engl. J. Med 2020 Aug 29.



The Relation Between T2DM and Kidney Disease



Growing Problem of Type 2 Diabetes and Kidney Disease?

* Diabetes, hypertension, or a combination of both, cause 80% of end-stage renal disease globally.!

* Both diabetes and chronic kidney disease are strongly associated with cardiovascular diseases.
v Controlling blood glucose and blood pressure can reduce associated risks. !

 The most effective strategies to reduce the impact of kidney disease in diabetes are to prevent type 2

diabetes and to diagnose and treat kidney disease early and effectively in people already living with
diabetes. !

1-IDF Diabetes Atlas. 2019



Kidney Disease Attributed to Diabetes Is a Major But Under-
recognized Contributor to the Global Burden of Disease?

~422

M,LLION Deaths due to

T2DM and CKD

049,
kS
1) 5 S
£3
O O 5q
=
of these patients will develop CKD
® & & ¢
4y sl AR e
1990 > 2012

1-Clin.J. Am Soc. Nephrol 2017.12 (12).2032-2045
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Diabetes Kidney Disease Shortens Life Span By 16 Years?

65 7 Men 657 Women . .
it i Life span loss with:
55 551 Early CKD: 6 years
T 507 T 50 Diabetes: 10 years
o i b, !
> 45 = 451, Early DKD: 16 years
O & ;
5 407 = 40 ‘E
E s o A
»o3BT 4 357
5ol 3 ot
2 30 1 o 307
S5 = 25 Early DKD: 16.9
Early DKD: 14.8 years lost at age -+ Reference
20 1 years lost at age 20 130 vs reference ~%-Early CKD
5 30 vs reference 15+ == Diabetes
) 4 “*~Early DKD
T T T T T T T T 1 1 T T T T T T T T 1
30 35 40 45 50 55 60 65 7O 30 35 40 45 50 55 60 65 70
Age (years) Age (years)

At age 30 years, the life expectancy of participants with early DKD was 14.8 years shorter for men and 16.9 years shorter for
women compared with the reference group. At age 50 years, the life expectancy of participants with early DKD was 11.5 and 14.1
years shorter for men and women, respectively, compared with the reference group. In comparison, at age 30 years life expectancy
was 10.2 years (men) and 11.7 years (women) shorter for the diabetes without CKD group, and 5.7 years (men) and 6.7 years
(women) shorter for the CKD without diabetes group.?

1-kidney Int.2017.92(2); 388-396.
DKD: Diabetes Kidney Disease 80
CKD: Chronic Kidney Disease



Normal Kidney Morphology and Structural Changes in Diabetes
Mellitus?

A Normal kidney glomerulus B Diabetic kidney glomerulus
Podocyte Podocyte
Foot Foot
processes Mesangial cell processes X Mesangial cell

Capillary loop b Capillary loop

Glomerular basement Glomerular basement
Endothelial cell membrane (GBM) Endothelial cell membrane (GBM)

Diabetic kidney disease induces structural changes, including thickening of the glomerular basement
membrane, fusion of foot processes, loss of podocytes with denuding of the glomerular basement
membrane, and mesangial matrix expansion.?!

1-Clin J Am Soc Nephrol. 2017;12(12):2032-2045.



SGLT2 Inhibitors for the Prevention of Kidney Failure in T2DM



SGLT2 inhibitors for the prevention of kidney failure in *®
patients with type 2 diabetes: a systematic review and
meta-analysis

Brendon L Neuen, Tamara Young, Hiddo J L Heerspink, Bruce Neal, Vlado Perkovic, Laurent Billot, Kenneth W Mahaffey, David M Charytan,
David C Wheeler, Clare Arnott, Severine Bompoint, Adeera Levin, Meg J Jardine

Aim:! to assess the effects of SGLT2 inhibitors on major kidney outcomes in patients with type 2 diabetes
and to determine the consistency of effect size across trials and different levels of eGFR and albuminuria.

1-The lancet diabetes &endocrinology. 2019.52213-8587(19)30256-6
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Characteristics of Included Studies?

1-The lancet diabetes &endocrinology. 2019.52213-8587(19)30256-6

EMPA-REG CANVAS DECLARE-TIMI58 CREDENCE
OUTCOME Program
Drug Empagliflozin Canagliflozin Dapagliflozin Canagliflozin
Dose (mg) 10 and 25 100 and 300 10 100
Number of participants 7020 10142 17160 4401
Mean age (years) 631 633 639 63.0
Sex
Men 5016 (71.5%) 6509 (64-2%) 10738 (62-6%) 2907 (66-1%)
Women 2004 (28-5%) 3633 (358%) 6422 (37-4%) 1494 (33-9%)
Median follow-up (years) 31 2:4 42 2.6*
eGFR inclusion criteria =30 (MDRD) =30 (MDRD) CrCl 260 mL/min 30to <90
(Cockcroft-Gault) (CKD-EPI)
Baseline eGFR subgroup (mL/min per 1.73 m?)t#
290 1538 (21-9%) 2476 (24-4%) 8162 (47-6%) 0
60t0 <90 3661(522%)  5625(555%) 7732 (45-1%) 1809 (41-1%)
45 to <60 1249 (17-8%)  1485(14-6%) 1265 (7-4%)§ 1279 (29-1%)
<45 570 (81%) 554 (5-5%) NA 1313 (29-8%)
Missing baseline eGFR 2 (<01%) 2 (<01%) 1(<0-1%) 0
UACR criteria (mg/g) None None None >300 to 5000
Baseline UACR subgroup (mg/g)f
<30 4171(59-4%) 7007 (69-1%) 11644 (67-9%) 0
30-300 2013 (28:7%) 2266 (223%) 4030 (23-5%) 0
>300 769 (11-0%) 760 (7-5%) 1169 (6-8%) 4401 (100-0%)
Missing baseline UACR 67 (1-0%) 109 (1-1%) 317 (1-8%) 0
Baseline use of RAS blockade 5666 (80-7%) 8116 (80-0%) 13950 (81-3%) 4395 (99-9%)

Data are n (%), unless otherwise specified. eGFR=estimate glomerular filtration rate. MDRD=Modification of Diet in
Renal Disease equation. CrCl=creatinine clearance. CKD-EPI=Chronic Kidney Disease Epidemiology Collaboration
equation. UACR=urine albumin-to-creatinine ratio. RAS=renin-angiotensin system. NA=not available. *Stopped early
aftera planned interim analysis on the recommendation of the independent data monitoring committee. tBased on
the MDRD equation in EMPA-REG OUTCOME and the CANVAS Program and on the CKD-EPI equation in
DECLARE-TIMI 58 and CREDENCE. $Based on screening (rather than baseline) eGFR and UACR measurements in the
CREDENCE trial. §Includes all DECLARE-TIMI 58 participants with eGFR lower than 60 mL/min per 1.73m?2.

Table: Characteristics of included studies




SGLT2 Inhibitors reduced the risk of Dialysis, Transplantation, or
Death Due to Kidney Disease by 33% compared with placebo !

Events  Patients RR {95% Cl)

CREDENCE 183 4401 ] 072 (0-54-0.97)
DECLARE-TIMI 58 34 17160 L 0-42 (0-20-0-87)
CANVAS Program 21 10142 O 0-56 (0-23-132)
EMPA-REG OUTCOME 14 7020 O 0-90 (0-30-2-67)
Overall ’ 0.67 (0-52-0-86;
’=0-0%; Prosernguneicy=0-53 p=0.0019)

'D-|3 D!S 1.0 1|-5

Favours SGLT2 inhibtor  Favours placebo

SGLT2 inhibitor treatment reduced the risk of dialysis, transplantation, or death due to kidney
disease.

1-The lancet diabetes &endocrinology. 2019.52213-8587(19)30256-6

Weights were from random-effects meta-analysis. Data from DECLARE-TIMI 58 have not been previously reported. SGLT2=sodium-glucose co-transporter-2. RR=relative risk.



SGLT2 Inhibitors Reduced the Risk of End-Stage Kidney Disease
by 35% Compared with Placebo.!

Events  Patients RR (95% Cl)
CREDEMCE 281 4401 B 0-68 (0-54-0-86)
DECLARE-TIMI 58 25 17160 = 0-31(0-13-079)
CAMNVAS Program 18 10142 ! 0-77 (0-30-1-97)
EMPA-REG OUTCOME 11 7020 O 0-60(0-18-1-98)
Overall ‘ 0.65 (0-53-0-81;
I*=0-0%; Pretsrogeneiny=0-41 p<0-0001)
I I |

4
Favours SGLT2 inhibtor  Favours placebo

SGLT2 inhibitor treatment reduced the risk of end-stage kidney disease, with no differences in treatment effect
across studies.

1-The lancet diabetes &endocrinology. 2019.52213-8587(19)30256-6

Weights were from random effects meta-analysis. ESKD was defined as chronic dialysis, transplantation, or sustained estimated glomerular filtration rate (eGFR) lower than 15 mL/min per 1:73 m?, apart
from in the EMPA-REG OUTCOMIE trial, in which it was defined as chronic dialysis or transplantation. Substantial loss of kidney function was defined as doubling of serum creatinine, apart from in the
DECLARE-TIMI 58 trial, in which it was defined as sustained 40% decline in eGFR. ESKD=end-stage kidney disease. SGLT2=sodium-glucose co-transporter-2. RR=relative risk.



SGLT2 Inhibitors Reduced the Risk of Substantial Loss of Kidney
Function, ESKD, or Death Due to Kidney Disease by 42% vs Placebo'

CREDEMNCE 377
DECLARE-TIMI 58 365
CANVAS Program 73

EMPA-REG OUTCOME 152

4401
17160

10142
6968

Overall
r2=ﬂ'ﬂ%.: .l:lll'.-:t|':.'q:-g|'.'n-:ilj,.'='::|-'{['9

i

-
Favours SGLT2 inhibtor

Favours placebo

0-66 (0-53-0-81)
0-53 (0-43-0-66)
0-53 (0-33-0-84)
054 (0-40-075)

0-58 (0-51-0.66;
p<0-0001)

The use of SGLT2 inhibitors also reduced the risk of substantial loss of kidney function, end-stage kidney

disease, or death due to kidney disease, with no evidence of differences between studies.

1-The lancet diabetes &endocrinology. 2019.52213-8587(19)30256-6

Weights were from random effects meta-analysis. ESKD was defined as chronic dialysis, transplantation, or sustained estimated glomerular filtration rate (eGFR) lower than 15 mL/min per 1-73 m?, apart
from in the EMPA-REG OUTCOMIE trial, in which it was defined as chronic dialysis or transplantation. Substantial loss of kidney function was defined as doubling of serum creatinine, apart from in the
DECLARE-TIMI 58 trial, in which it was defined as sustained 40% decline in eGFR. ESKD=end-stage kidney disease. SGLT2=sodium-glucose co-transporter-2. RR=relative risk.
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SGLT2 Inhibitors Reduced the Risk of Substantial Loss of Kidney Function,
ESKD, or Death Due to Cardiovascular or Kidney Disease by 29% vs Placebo?

CREDENCE 585 4401 - 0.70 (0-59-0-82)
DECLARE-TIMI 58 850 17160 - 076 (0-67-0-87)
CANVAS Program 518 10142 —— 0.82 (0-68-0.97)
EMPA-REG OUTCOME 370 6973 —— 0-57 (0-46-0-70)
Overall ‘ 0.71(0-63-0-82;
=60-3%; Darerogeneiry=0-056 p<0-0001)
03 05 10 15
<

Favours SGLT2 inhibtor  Favours placebo

The overall effect of SGLT2 inhibitors on substantial loss of kidney function, end-stage kidney disease, death due
to cardiovascular or kidney disease varied across studies, primarily because of the EMPA-REG OUTCOME trial, in
which a greater magnitude of effect on death due to cardiovascular disease was observed.

1-The lancet diabetes &endocrinology. 2019.52213-8587(19)30256-6

Weights were from random effects meta-analysis. ESKD was defined as chronic dialysis, transplantation, or sustained estimated glomerular filtration rate (eGFR) lower than 15 mL/min per 1-73 m?, apart

from in the EMPA-REG OUTCOME trial, in which it was defined as chronic dialysis or transplantation. Substantial loss of kidney function was defined as doubling of serum creatinine, apart from in the

DECLARE-TIMI 58 trial, in which it was defined as sustained 40% decline in eGFR. Data on substantial loss of kidney function, ESKD, or death due to cardiovascular or kidney disease in EMPA-REG OUTCOME 88
have not been previously published. ESKD=end-stage kidney disease. SGLT2=sodium-glucose co-transporter-2. RR=relative risk.



SGLT2 Inhibitors Reduced the Risk of Acute Kidney Injury by 25% vs Placebo?

Events Patients RR (95% Cl)
CREDENCE 184 4397 —a—— 0-85 (0-64-1-13)
DECLARE-TIMI 58 200 17143 —Q40— 0-69 {D-EE—D-S?}
CANVAS Program 53 10134 = 0-66 (0-39-1.11)
EMPA-REG OUTCOME 401 7010 —i— 076 (0-62-0-93)
Overall <> 075 (0-66-0.85;
[*=0-0%; Proserogenciny=0-68 p<0.0001)
CI-IE'. 'I}|5 1.0 I-IE

Favours SGLT2 inhibtor  Favours placebo

Treatment with SGLT2 inhibitors also lowered the risk of acute kidney injury, with no evidence of
differences between studies.

1-The lancet diabetes &endocrinology. 2019.52213-8587(19)30256-6

Weights were from random-effects meta-analysis. SGLT2=sodium-glucose co-transporter-2. RR=relative risk. 89



SGLT2 Inhibition Resulted in Lower Major Kidney Outcomes!

Events  Patients RR (95% CI)
Dialysis, transplantation, 252 38723 —m 0-67 (0-52-0-86)
or death due to kidney disease
ESKD 335 38723 —— 0-65 (0-53-0-81)
Substantial loss of kidney function, Q67 38671 B 0-58 (0-51-0-66)
ESKD, or death due to kidney disease
Substantial loss of kidney function, 2323 IB676 —— 0-71(0-63-0.82)
ESKD, or death due to cardiovascular
or kidney disease
Acute kidney injury 943  3B684 —- 075 (0-66-0-85)
T I
0-5 1.0 1.5

-«
Favours SGLT2 inhibtor

Favours placebo

The use of SGLT2 inhibitors prevent major kidney outcomes in people with type 2 diabetes.

1-The Lancet Diabetes & Endocrinology, 7(11), pp.845-854.

ESKD=end-stage kidney disease. SGLT2=sodium-glucose co-transporter-2. RR=relative risk.



Beneficial Effects of SGLT2 inhibitors on substantial loss of kidney function,
ESKD, or death due to kidney disease is attenuated across all eGFR levels?

Events Patients RR(95% Cl)
H 2 — eGFR 290 mL/min per 1.-73 m*
eG F R>90 m L/m I n/l : 73 m DECLARE-TIMI 58 120 8162 —0 0-50(0:34-073)
CANVAS Program 17 2476 - 0-32 (0-12-0-88)
EMPA-REG OUTCOME 22 1529 = 0-21(0.09-0-53)
Subtotal T ——— 0-37 (0-21-0-63; p<0-0001)
P=41-8%; Phetemggneitfo‘lg
eGFR 60-<90 mL/min/1.73m? e <GFr 60-<90 mL/min per1:73 m?
CREDENCE 78 1809 —— 0-81(0-52-1.26)
DECLARE-TIMI 58 186 7732 —0— 054 (0-40-0-73)
CANVAS Program 30 5625 - 0-48 (0-23-0-98)
EMPA-REG OUTCOME 61 3638 —.— 0-61(0-37-1.02)
Subtotal -~ 0-60 (0-48-0-74; p<0-0001)
1’=0-0%; phz‘tamgene'\ty=0.46
eGFR 45-<60 mL/min/1.73m? s <R 45-<60 mL/min per1:73
/ / CREDENCE 99 1279 —l— 047 (031-0-72)
CANVAS Program 16 1485 - 074 (0-28-2.01)
EMPA-REG OUTCOME 39 1238 — B 0-68(0:36-1.28)
Subtotal - 0-55 (0-39-0-76; p<0-0001)
I’=0-0%; Pheterogenaity=0-52
eGFR <45 mL/min/1.73m2 — eGFR <45 mL/min per 1.73 m’
CREDENCE 200 1313 —— 0-71 (0-53-0-94)
CANVAS Program 10 C54 0-79 (0-21-2.94)
EMPA-REG OUTCOME 30 563 - 0-63(0.30-1-29)
Subtotal . 070 (0-54-0.91; p=0.0080)
I’=0-0%; Pheterogeneit,=0-94
Preena fOr eGFR subgroup=0-073 | . |

Favours SGLT2 inhibtor  Favours placebo
The magnitude of benefit of SGLT2 inhibitors might be attenuated across progressively lower eGFR
subgroups (ptrend=0-073); Separately significant evidence of benefit was apparent for all eGFR subgroups,
including for participants with a baseline eGFR lower than 45 mL/min per 1:73 m?, in whom a 30% relative
risk reduction was identified.

1-The Lancet Diabetes & Endocrinology, 7(11), pp.845-854. ESKD=end-stage kidney disease. SGLT2=sodium-glucose co-transporter-2. RR=relative risk.



SGLT2 inhibitors affect beneficially on substantial loss of kidney function,
ESKD, or death due to kidney disease in all baselines of UACR?

l UACR <30 mg/g l
= 145 11644 —l— 0-52 (0-37-0-74)
CANVAS Program 15 7007 » 0-22 (0-07-0-69)
EMPA-REG OUTCOME 48 4142 L 0-41(0-23-072)
Subtotal <> 0-46 (0-33-0-63; p<0-0001)
F=10-3%; Preterogenciy=0-33
UACR 30-300 mg/g
DECCARE-TIMI 58 105 4030 —— 0-59 (0-39-0-87)
CANVAS Program 19 2266 O 1-42 (0-51-3-95)
EMPA-REG OUTCOME 40 1996 ] 0-67 (0-36-1.26)
Subtotal _— 0-69 (0-47-1-00; p=0-051)
’=18-5%; pheterugeneity=0'29
UACR >300 mg/g
CREDENCE 377 4401 —— 0-66 (0-53-0-81)
DECLARE-TIMI58 106 1169 —m— 0-38 (0-25-0-58)
CANVAS Program 39 760 m 0-45 (0.24-0-86)
EMPA-REG OUTCOME 61 764 = 0-51(0-31-0-85)
Subtotal . 0-52 (0-38-0-69; p<0-0001)
I’=51-0%; pheterogeneity=0‘11
Ptrend fOr @GFR subgroup=0-66 : : :

<
Favours SGLT2 inhibtor  Favours placebo

There was no evidence of differences in treatment effect of SGLT2 ihibitors for the composite outcome
across UACR subgroups (ptrend=0-66).

1-The Lancet Diabetes & Endocrinology, 7(11), pp.845-854. ESKD=end-stage kidney disease. SGLT2=sodium-glucose co-transporter-2. RR=relative risk.



Effect of SGLT2 inhibitors on substantial loss of kidney function, ESKD,
or death due to kidney disease is not affected by using RAS blockade 1

RAS blockade*
CREDENCE 377 4401 —u— 0-66 (0'53—0-81)
DECLARE-TIMIS8 317 13950 B - 0-50 (0-39—0‘63)
CANVAS Programt 209 8113 . —— 0-59 (0-45-0-78)
EMPA-REG OUTCOME 125 5627 —_— 0-52 (0-37-0-74)
Subtotal <o 0-58 (0-50-0-66; p<0-0001)

12=8'7%; pheterogeneity=0'35

No RAS blockade
DECLARE-TIMI 58 48 3210 » 0-77 (0-44-1-37)

CANVAS Programt 40 2021 L 0-67 (0-36—1-27)
EMPA-REG OUTCOME 27 1341 o 0-65 (0-30-1-39)
Subtotal e 0-71(0-49-1-02; p=0-065)

12=0'0%; pheterogeneity=0'92
Pheterogeneiry fOT Use of RAS inhibition=0-31

0!3 0-|5 10 1!5

< >
Favours SGLT2 inhibtor ~ Favours placebo

The effect of SGLT2 inhibitors was consistent between users and non-users of RAS blockade-based
treatments at baseline (P heterogeneity=0-31).

1-The Lancet Diabetes & Endocrinology, 7(11), pp.845-854.

ESKD=end-stage kidney disease. SGLT2=sodium-glucose co-transporter-2. RR=relative risk.



Empa-Reg Renal Outcome



The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Empagliflozin and Progression of Kidney
Disease in Type 2 Diabetes

Christoph Wanner, M.D., Silvio E. Inzucchi, M.D., John M. Lachin, Sc.D.,
David Fitchett, M.D., Maximilian von Eynatten, M.D.,
Michaela Mattheus, Dipl. Biomath., Odd Erik Johansen, M.D., Ph.D.,
Hans J. Woerle, M.D., Uli C. Broedl, M.D., and Bernard Zinman, M.D.,
for the EMPA-REG OUTCOME Investigators*

1-N. Engl. J. Med. 2016; 28;375(4):323-34.
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Empagliflozin Suggests Reno-Protection?

Post-hoc renal composite
(doubling of SCr, RRT, renal death)

100
90
80 £
70— 74 Harzard ratio, 0.54 (955 CI, 0.40-0.75)
£ 64 P<0.001
B Bl 5|
T 4
B8R 30 3' Placebo
B = n
£ 2z
E ; 10 14 Empagliflozin
E 04 04 T T T T T T T 1
s 0 & 12 18 24 30 36 42 48
L 104
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Month

Adjusted Mean ¢GFR (mifmin/1.73 mi)

TE=

T

T4

Lrs

Long term stabilization of eGFR

Empagliflozin, 10 mg

-

B
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Wook

Empagliflozin reduced eGFR over time and resulted in lower renal composite vs placebo.

1-N. Engl. J. Med. 2016; 28;375(4):323-34.
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Renal Outcomes with Empagliflozin over 3.2 Years (EMPA-REG RENAL)'

38% 46%
P<0.001 12 P<0.001
20 18 -
18 16 - 10 -
16 14 -
— — — 8 m
g g1 g
g 12 2 2
c c 10 - c o |
£ 10 B =
& £ s &
8 4
6 ® 1
4 -
4 7 -
2 2 -
0 0 - 0 -
Incident or worsening Progression to Post-hoc composite outcome*
nephropathy macroalbuminuria

Arrows = relative risk reduction
*Doubling of SCr + eGFR <45 mL/min/1.73 m?, initiation of renal replacement therapy, or death from renal disease.

1-N. Engl. J. Med. 2016; 28;375(4):323-34. 97



EMPEROR-Reduced Kidney Results



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Cardiovascular and Renal Outcomes
with Empagliflozin in Heart Failure

M. Packer, S.D. Anker, ). Butler, G. Filippatos, S.J. Pocock, P. Carson, ). Januzzi,
S. Verma, H. Tsutsui, M. Brueckmann, W. Jamal, K. Kimura, ). Schnee, C. Zeller,
D. Cotton, E. Bocchi, M. Bohm, D.-). Choi, V. Chopra, E. Chuquiure, N. Giannetti,
S.Janssens, ). Zhang, J.R. Gonzalez Juanatey, S. Kaul, H.-P. Brunner-La Rocca,
B. Merkely, S.J. Nicholls, S. Perrone, I. Pina, P. Ponikowski, N. Sattar, M. Senni,
M.-F. Seronde, J. Spinar, |. Squire, S. Taddei, C. Wanner, and F. Zannad,
for the EMPEROR-Reduced Trial Investigators*

Aim’:
To investigate the efficacy and safety of Empagliflozin in patients across the broad spectrum of heart
failure, including those with a markedly reduced ejection fraction, with or without type 2 diabetes.

1-N. Engl. J. Med 2020 Aug 29.
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Empagliflozin Reduced the Decline of eGFR Slope Significantly Over Time vs

Placebo'

Adjusted Mean Change from Baseline
in eGFR (ml/minf1.73m?)

No. at Risk
Placebo
Empagliflozin

0-
-1
_7-
-3
4
5
—6-
Between-group difference in slope,
7 1.73 ml per min per 1.73 m? per yr;
B 95% Cl, 1.10-2.37
P<0.001
8-
-9 T T | T | | |
Base- 4 12 32 52 76 100 124
line Week
1792 1765 1683 1500 1146 745 343 76
1799 1782 1720 1554 1166 753 356 80

-2.28 ml / min/ 1.73
m2 / year
On placebo

—0.55 ml /min/1.73 m2

/ year
On Empagliflozin

1.73 ml / min/ 1.73 m2
/ year

P <0.00

v" Empagliflozin was associated with a slower progressive decline in renal function in patients with chronic HF
and a reduced EF, regardless of the presence or absence of diabetes?.

1- N. Engl. J. Med 2020 Aug 29.
2- EMPEROR-Reduced Trial Marta Cobo Marcos M. Packer presentation ESC 2020
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Empagliflozin Reduced Composite Renal Endpoint by 50%'

X o 58 patients with event
ot Placebo Rate: 3.1/100 patient-years
&
=
Qo
2 30 patients with event
3 L Rate: 1.6/100 patient-years
3
Empagliflozin
0 —
1 I 1 I 1 I 1 I HR 0-50
0 9 180 270 360 450 540 630 (95% C10.32, 0.77)

Days After Randomization
Patients at risk

Placebo 1867 1592 1501 1136 1058 681 357 259
Empaglifiozin 1863 1599 1532 1155 1062 687 391 276

50%

| 300n Empagliflozin |

58 on Placebo
HR=0.50 (0.32-0.77)

v a composite renal outcome (chronic dialysis or renal transplantation or a profound, sustained
reduction in the estimated GFR) occurred in 30 patients (1.6%) in the empagliflozin group and in 58
patients (3.1%) in the placebo group (hazard ratio, 0.50; 95% Cl, 0.32 t0 0.77).1

1-https://www.radcliffecardiology.com/emperor-reduced-milton-packer-harriette-van-spall
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Dosage & Administration of Empagliflozin



Convenience of a once-daily oral treatment’

STARTING 10 mg 1 x daily
DOSE

The recommended starting dose for Empagliflozin is 10 mg once daily

25 mg 1 x daily
For patients who tolerate 10 mg once daily who have an eGFR > 60 mL/min/1.73
m? and need tighter glycemic control, their dose can be increased to 25 mg once

daily

Empagliflozin can be taken

"Z With or without food @ At any time of day*

When Empagliflozin is used in combination with a sulphonylurea or with insulin, a lower dose
of the sulphonylurea or insulin may be considered to reduce the risk of hypoglycaemia

eGFR, estimated glomular filtration rate.
*|t is advisable to take JARDIANCE® at the same time each day, which will help with patient adherence.
A missed dose can be taken if it is 2 12 hours until the next dose; if it is < 12 hours, the missed dose should be skipped.

1-Jardiance FDA label 2018. Reference ID: 4367802 103






