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+ASCVD! +Indicators of high risk +HF X

Defimed differenily across While defirtions vary, most Current or prize Wbirfl « 80 mUimin per 1.73 m? OR

CVOTs but all included comyprise = 55 years of ae symplra.s albuminuria (ACR = 3.0 mg/mmal
individuals with established with twa or mare additional of T wvn b (30malg)). These measuremeants

(VD fe.g. MI, stroke, any rigk factors lincluding obesity, fo.conenten may wary over time; thus, a repeal
revascilarisation procedural. Iy pertension, smoking P EF or HRp> measure is required bo document CKD.

Variably included: conditions dyslipidaemia or albuminuria) ‘ PREFE HAB I.Y

such a3 Iransient ischasmic

+Indicators of high risk T L EKD {on maximall tolerated dose d SGLT2i® with primary evidence of
amputalon, symplomate " =
While definitions vary, most or aspephernabc carvey aLICRINY reducing CKD progression
1 artery disease.
oL L 55 years “f age - mH::E;Erw o Use SGLT2i in people with an eGFR 2
with two or more additional _ e U ot reducing CAD progression 20 mU/min per 1.73 m?; once initiated
risk factors (including obesity, sedb s R in this Use SELTZ3 i people with an ¢6FR = should be continued until initiation
™ 20 ml'mi 1.1Im% initiatid i H 3
e ey . oc g B WAl | | B3 of dialysis or transplantation
dyslipidaemia or albuminuria) 01 tert & SERO™ 010 bereft e e -1y ~-~"--=-=-- R =-====-
oy i proven YR benetl GLP-1 RA with proven CVD benefit if
m. I Enm_ . ’

—+— SGLT2i not tolerated or contraindicated

In people without established CVD but with multiple cardiovascular
risk factors (such as age 255, obesity, hypertension, smoking,
dyslipidzemia, or albuminuria}, o

GLP-1RA with proven benefit could be used to reduce MACE oran
SGLT2i with proven benefit could be used to reduce MACE and heart @.

It HbA, above target, for patients
on S6LTZi, consider incorporating a

BLP-1 A o vice versa y *  Inpeople with CKD, SGLT-2 inhibitors and GLP-1RA reduce risk
— of MACE independent of eGFR.

on a GLP-1 RA consider adding S6LTZi with
0 bemefil or vice versa

- In people with CKD, 5GLT2i also reduce risks of HF and kidney
failure and improve kidney outcomes. o A outcomes [including end-stage kidney disease).
”\\\ ‘v w . In people with CKD and eGFRz 20 mil/min per 1.73 m2, an
9 Q N a ) } 3 1 SGLT2 with proven benefit should be initiated to reduce risks
O ‘[ If additional cardiorenal risk reduction or glycaemic lowering needed ! of MACE, HF and kidney outcomes.

Davies M, et al. Diabetes Care 2022; Diabetolo@& 2
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Comprehensive care for Diabetes & CK%\Q,@Q’.{\
O

Lifestyle

First-line
drug therapy
Regular reassessment of !

glycemia, albuminuria, BP, ASCVD
risk, and lipids

Additional

risk-based

therapy

[0 T2Donly
I All patients
(T1D and T2D)

S
o3 N
S
F <

de Boer IH et al, Kidney Int, 3 oct 2022



Glycosuria (g/day)

Glycosuria Depends on GFR and Glycefia
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Q Ferrannini E, et al. Diabetes Care 2013;36:1260-1265.



Efficacy of SGLT-2 Inhibitors in Patients Wlta\Stage 3 CKD

CANA
PBO 100 mg 3NCing
AR
n 82 83 82 90 9g® & 89 187 187
(;\O AG_,
Py
Baseline A1C | 8.53% | 830% | 8.22% 8.0% r<§\®7-8,@ 8.0% 8.0% 8.0%
A <\
4E
Change at 032% | -0.41% | -0.44% | -0.03% .<20.33% | -0.44% | 0.05% | -0.37%
6 months <&
: A7,
Eg:)erence"s -0.08% | -O. 11% QQ’ \@Q -0.30%* | -0.40%' -0.42%"
W PBO 0 .
B Dose 1

M Dose 2 -0,25 -

-0,5 - T

@,Q 4?} DAPA CANA EMPA
| ,bQé\o

1.Kohan DE et al. 4&1@ Int. 2014;85:962-971.

2.Yale JF et al. Biabetes Obes Metab. 2013;15:463-473.

3.Barnett AI@@aI. Lancet Diabetes Endocrinol. 2014;doi:10.1016/S2213-8587(13)70208-0.
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SGLT2
inhibitor

Canagliflozin

Dapagliflozin

Empagliflozin

Q

SGLT2 INHIBITORS IN PATIENTS Wm-l DKD

Dose

100-300 mg
once daily

5-10mg
once daily

10-25mg
once daily

g
@Q

Kidney function eligible
for Incluslon In plvotal
randomized trials

CANVAS: eGFR =30 ml/min
per 1.73 m?

CREDENCE: eGFR 30-90
mi/min per 1.73 m?

DECLARE-TIMI 58: CrC)@&) @9

DAPA-HF: eGFR a3qgﬁalﬂgfn
per 1.73 m?
DAPA-CKD:

ml/min peggb\ﬂ@’?

EMPA g&séﬁn >30 ml/min
per i3 ge
AGIDNEY: eGFR 20-90
l@l‘ﬂn per 1.73 m?
EMPEROR-Reduced: eGFR

@’\\ Q?}}Iﬂ mi/min per 1.73 m?

o

¢>\®

BN
Dosing ap@@ﬁw the US FDA
&(0

O
\\,y% dg®e adjustment if eGFR >60 ml/min per 1.73 m’
fo 1@0"mg daily if eGFR 30-59 ml/min per 1.73 m?
Chmid initiation with eGFR <30 ml/min per 1.73 mv’,
6\ discontinue when initiating dialysis

No dose adjustment if eGFR =45 ml/min per 1.73 m?
Not recommended with eGFR <45 ml/min per 1.73 m?
Contraindicated with eGFR <30 ml/min per 1.73 m?

No dose adjustment if eGFR =45 ml/min per 1.73 m?
Avoid use, discontinue with eGFR persistently
<45 ml/min per 1.73 m?

KDIGO clinical practice guideline on diabetes management in chronic kidney disease. Kidney Int, 2020



SGLT2 inhibitors are recommended for patients with Z&ZD CKD and

Lifestyle changes

eGFR 220 mL/min/1.73 m2

oF
2y

\\U
[ Physical activity, nutrition, WQ}QI'B

’b

Metformin
eGFR =30 mL/min/1.73 m2: adjust dose
in line with eGFR
eGFR < 30 mL/min/1.73 m2: discontinue
Dialysis: discontinue

~

)

[ GLP1RA (preferred) ]

DPP4i
TZDs

Alpha-glucosidase inhibitors

N4
4 SGLT2i* 2 ? 0@@
+ eGFR 2 20 mL/min/1.73 m? 9
e eGFR <20 mL/min/1.73 m?%: do n%c’ +
First line drug therapy initiate &O Q
\_* Dialysis: discontinue %&\@ Q J
<<O g
v &9
N\ O
S
Additional drug therapy as needed for be ‘:O\O
glycaemic control, O AQ} _
. : 4
guided by patient preferences, K Q)\">
comorbidities, eGFR and cost @Q(b AQ} _
Q. &
RCARN
SO A
S\ ")
S
o



METFORMIN IN PATIENTS WITH QK%

Dose initiation

" eGFR<30

>

No

eGFR = 60

OR

Extended release:

Immediate release:
« Initial 500 mg or 850 mg once dait

- Titrate upwards by 500 mg/d@rﬁ mi@

every 7 days until maximum

« If Gl side effe
« Initial 500 &dall
- Titrate r’&
unt:\@é

@Knnéa@ rf on metformin for more thar 4 years or at risk of vitamin B12 deficiency

\
sz}
X

Stop metformin; do not initiate oF

)
ﬁ\(&\ Q}@
K

0\@ O
E %O (b%
\Q)

eGFR 45-59 \%GFR 30-44

Initiate at half the dose
and titrate upwards to
half of maximum
recommended dose

c?’b &
&

edlate release

%0 mg/d every 7 days

¥ 4

At least every 3-6 months

Monitor
vitamin B12 ?\
|
Monitor Q hd
kidney {{b—& At least annually
function b—Ai ‘
{b
Q(b QKQ eGFR > 60
ﬁ 4
*& Continue
\dwéjustment same dose

Nl

v 4

eGFR 45-59 eGFR 30-44

4

Continue same dose. Half the dose
Consider dose reduction in

certain conditions (see text)

KDIGO clinical practice guideline on diabetes management in chronic kidney disease. Kidney Int, 2020



Review (’){b‘
O
Metformin in Patients With Type 2 Diabetege®,
and Kidney Disease S5
A Systematic Review

8\(0

>ause di instabilita della funzione
renale:
R Jisidratazione
b° Rl Febbre/infezioni
R ccesso di divretici
Sting of WLEULZ

Darren K. McGuire, MD, MHSc

JAMA. 2014;312(24):2668-2675. doi:10.1001/jama.2014.15298

Table 2. Possible Approach to Metformin Prescribin%i@h -

— g P ) Eccessiva sudorazione
eGFR, mL/min aximal To \Q . . .
Stage per 1.73 m? Daily Dose¢ g ;\\(@ther Recommend Grave /pO[enS/one (da farmaci)
1 >90 zgﬁ“ &
&
2 60 -<90 (OQ?%@
N
3A 45 -<60 O 3800 Avoid if kidney function is or expected to hecome unstable
X0
(b{b Q\(‘> Consider more cautious follow-up of kidney function
3B 30 -<45 @Q QAQ} 1000 Do not initiate therapy at this stage but drug may be continued
@Q ‘&\0 Avoid if kidney function is or expected to become unstable
‘%\’\\AQQ} Consider more cautious follow-up of kidney function
4 1 0 Do not use
3

5 <15 Do not use




Effectiveness and safety of metformin in 51,675 patients with T2DM and g&fferent levels of renal
function: a cohort study from the Swedish National Dlabg&s Register

\‘0 \
Adjusted HRs for any CVD, any acidosis/infection and aII-cgiuge mortallty
\\"0
30< eGFR <45 455 eGFRA603 ey
NI
Any CVD o8
Metformin 1.00 (0.83-1.19) 0.94%0,84-1.05) 0.98 (0.92-1.05)
Insulin
Other OHA 1.03 (0.85-1.26) | ¥ 15 (0.93-1.18) 1.03 (0.97-1.09)
Any acidosis/infection I&OU n@@
Metformin ~0.85(0.74-0.97) 0.91 (0.84-0.98)
Insulin 1.07(0.91-1.26) | 1.22(1.12-1.32) |
Other OHA 0.87 (0.75-1.00) 1.02 (0.95-1.09)
All-cause mortality Q\? \O(\
Metformin ,@‘Pog%o 84-1.24) 0.87 (0.77-0.99) 0.87 (0.81-0.94)
Insulin . @h 6 (0.91-1.47) 1.12 (0.95-1.31)
Other OHA AQQ".,Q@ 0.97 (0.79-1.19) 0.97 (0.84-1.11)
HR associated with the ¢ meq‘agent in any combination is given with any other glucose-lowering treatment as reference. Adjustments
were made for age, se$§w duration, HbA1lc, non-high-density lipoprotein-cholesterol, BMI, smoking, eGFR, multidose

dispensation, hIStO& CVD and HF. Microalbuminuria, and treatment with antihypertensive agents, lipid-lowering agents and cardiac

glycosides. Q\
Ekstrom N,BMJ 2012
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30
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Proportion of T2DM patients taking metformin

eGFR >80 ml/min/1.73m2
eGFR 60-30 ml/min/1.73m2
eGFR 30-60 ml/min/1.73m2
eGFR <30 ml/min/1.73m2

P
O Q3 .
A

S oAge quartiles

.\er
Q S. Gentile & S. De Cosmo. Oncotaregt, 2017

Q1

Q4



N (b’
\Oq\

GLP1 RA IN PATIENTS WITH Q)KQB
(g\

vesDrme—- -
GLP-1RA Dose @}. Jtment
\’b
Dulaglutide 0.75 mg and 1.5 mg once weekly \{0 sage adjustment
Oc,\ @e with eGFR =15 ml/min per 1.73 m?
P o2
Exenatide 10 pg twice daily Q}\(b @ Use with CrCl >30 ml/min
\&{b c}\A
Exenatide extended-release 2 mg once weekly Q,b 6\ Use with CrCl =30 ml/min
Liraglutide 0.6 mg, 1.2 z@algq% mg No dosage adjustment
once dal Limited data for severe CKD
Lixisenatide 10 wcf(ambﬁl ug once daily No dosage adjustment
Limited data for severe CKD
Q?” Q
Semaglutide (injection) P [}@\ng and 1 mg once weekly No dosage adjustment
D @ Limited data for severe CKD
@ \’b
Semaglutide (oral) KQ’Q 4® 3 mg, 7 mg, or 14 mg daily No dosage adjustment
\\’OQ {\0 Limited data for severe CKD
NP
& R
S
@

KDIGO clinical practice guideline on diabetes management in chronic kidney disease. Kidney Int, 2020
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AWARD 7: Clinical Characterisfics
S &
Q.
Dulaglutide 1.5 mg Dulagluﬁ@ \‘rﬁg Insulin Glargine
Clinical Characteristics (N =192) - \I@a (N = 194)
Duration of CKD,? years 42+56 ) 6\‘0 4&&“4.9 3.5+4.0
eGFR (creatinine), mL/min/1.73m2, mean + SD 38.1+13.2 OC)\ &3 +12.3 38.5+13.0
eGFR (creatinine), mL/min/1.73m?, geometric mean t o>
SE 35.7+1.0 \\fb \0 36.2+0.9 36.1+0.9
> . \©Q

Baseline eGFR 260 to <90 9 (5) \"b \\A 7 (4) 14 (7)

Baseline eGFR 245 to <60 53 ( e)\\’ .\%c’ 53 (28) 51 (26)

Baseline eGFR 230 to <45 73 )(b'b 75 (39) 67 (35)

Baseline eGFR 215 to <30 O% g% 55 (29) 61 (31)

Baseline eGFR <15 && . 31) 0(0) 1(2)
eGFR (cystatin C), mL/min/1.73m?, mean t SE Qg/ \é% +14.2 37.7+13.7 38.3+14.8
eGFR (cystatin C), mL/min/1.73m2, geometric mean @9 ‘\Q(b 348+1.0 35.4+0.9 35.6+1.0
UACR, mg/g, median \/v é\ 213.7 2336 195.6
(interquartile range) QV i OQ (45.8 - 868.0) (36.7 - 946.5) (30.1-1015.1)

Normal albuminuria (UACR <30) \%\ 34 (18) 44 (23) 48 (25)

Microalbuminuria (UACR 30-300) O \\Q) 74 (39) 61 (32) 56 (29)

Macroalbuminuria (UACR >300) {5\' \’0 84 (44) 84 (44) 90 (46)
Angiotensin-converting enzyme jifibi % or
angiotensin receptor blocke eé'@}‘TT population)® 165 (90) 170 (94) 174 (94)

AR
& <°
(OQ Tuttle et al. Lancet Diabetes Endocrinology 2018



HbA1c
Change from Baseline (%)

Q

Change in HbA1c from Baselmgr

N= 138 149

26 Weeks

175 130 132 15%@

\
0
\\
2O 8®
\\(b %\ Baseline
@ M Dulaglutide 1.5mg N =183

52 Weeks fb \\’0

L 1.8

- -3.6

- -5.4

- 7.2

- -9.0

- -10.8

- -12.6

- -14.4

-0.10 (-0.33, 0.13)cHa

|

-0.10 (-0.34, 0.14)ctHath

O Dulaglutide 0.75mg N =180
H Insulin Glargine N =186

(jowy/joww) suleseg wol} abueyn
OLVaH

Tuttle et al. Lancet Diabetes Endocrinology 2018



Glycaemic & Bodyweight efficacy in kidney jgipairment

PIONEER 5 : Oral semaglutide was superior to placebo in decreasing HbA,, and

.

in people with kidney function impairment 2 6’\\
P
> &
@’\\’0
. N .\5@7@ N
Trial Information Plgﬁk%ﬁ
Randomised, double-blind, Mean baSQ@eGE@w mL/min/1.73 m?
placebo-controlled, parallel group, > (%4)
multicentre, phase 3a trial c}\ Mean baseline bodyweight: 90.8 kg
2 0,0
Key inclusion criteria
® HbA, 7.0-9.5% (53-80 mmol/mol) = 107
*  eGFR30-59 ml/min/1.73 m? 5 o
R = 0 4
e  Stable doses of 1-2 OADs (metformin, By 2 2.0
C
SU) and/or basal insulin for 290 days 4‘:: S E
&8 £ 30 1
# f
Primary Endpoint =
O -4,0 «
®  Change from baseline at week 26 in >
HbA,, 1 Y o . . . . . .
1,6 .ﬁ T T T T ‘5,0 T T T T T
\‘b& \Q 8 14 20 26 0 4 8 14 20 26
LG EREEC R A TS Q(b ég Time since randomisation (weeks) Time since randomisation (weeks)
®  Change from baseline at week 26 in QQ QA
body WEight* @Q {\C) I Oral sema 14 mg I Placebo
AN
\_ > VoLZ J

*Confirmatory secondary endpoint. Treatment policy estiman
rate; OAD, oral anti-diabetes drug; SU, sulphonylurea.
Mosenzon O et al. Lancet Diabetes Endocrinol. 2019;7:55@

N\
(@ graph: values are observed means * standard error of the mean. Bar graph: estimated mean changes from baseline to week 26. *p<0.05 in favour of oral semaglutide. Sema, semaglutide. eGFR, estimated glomerular filtration



Glycaemic efficacy in kidney impairment

QO
\’0 X
Post hoc analysis of SUSTAIN and PIONEER programs shmlsha-,g[;‘i‘zle1c reduction with

GLP-1 RA semaglutide is independent of baseline eGFR 0
rz>

: ro
N
. N \5@—<€ A

O b Mean change in
Trial and eGFR Trial Mean (SD) baseline %O 6 HbA, from baseline
subgroup, duration eGFR (mL/min/1.73 Mean (SD) baseline to EOT
(mL/min/1.73 m?) (Weeks) m2) HbA, (/Q (Q n/N (%-point) [95% CI] Semaglutide by eGFR groups P-value
SUSTAIN 4 30 \Z

This post hoc analysis considered <60 52.7 (6.5) o) C}\ 22/29 1.7 [-2.1;-1.3] —a— :01s

SUSTAIN (1-10) and PIONEER (1-10) 260 97.9(15.7) @éé (Qi’fo 549/693 14 [-1.5;-1.3] H :

trials where sufficient subjects had eGFR SUSTAIN 5 30 @) 6 :

. 5 <60 50.6 (7.6) 40.9) 18/20 16 [-2.0;-1.2] —a— P 094
<60 ml/min/1.73m 260 24153 ()~ D08 201/243 16 [-1.8;-1.5] - ;
A\ :
SUSTAIN 6 104 . :

Its: <45 34@ Q\Q 8.6 (1.4) 137/193 1.4 [-1.6;-1.2] —— :
Results: 45 to <60 & A 8.6(1.4) 155/223 -1.4 [-1.6;-1.2] —m— P 049
+ Mean HbA,_at baseline ranged from =60 N4 (10 8.7(15) 900/1,215 L4 (15131 -

7.9% to 8.7% across the trials. sggmm 10 30 - 51(09) y 21,1 :
< (0. 14 1.7 DETE , — - :

* Semaglutide consistently reduced 60 CD\/ 0?5 (14.5) 8.2(1.0) 233/276 -1.7 [-1.8;-1.6] HH i 095
HbA,. at across eGFR subgroups in all PIONEERS ?ze Q :
trials: <45 Q O 37.8(4.8) 8.0(0.8) 54/65 1.2 [-1.5;-1.0] —— :

45 to <60 6(0. {0 51.3(3.9) 8.0(0.7) 60/83 11 [-1.3;-0.9] —— P07
* Mean reduction of 1.0-1.7% 260 AG 65.5(5.8) 7.9(0.7) 12/15 11 [-1.5;-0.6] —— :
from baseline to EOT PIONEER 6 (5,\ N
. . <45 37.4(5.8) 8.0 (1.5) 121/167 1.1 [-1.3;-0.9] s :
* P-interactions >0.148 4510 <5Q(b ®\® 52.3(4.4) 8.1(1.6) 217/267 1.0 [-1.2;-0.9] i : 028
260 &6 4 84.5 (13.6) 8.2 (1.6) 952/1,150 -1.0 [-1.1;-1.0] - :
Q Q T L] L] L] L] ;
A(b' \\ 25 20 -15 -10 -05 00
\_ é;mg Mean change from baseline to EOT and 95% Cl (%-point) )
0 AN

Cl, confidence interval; eGFR, estimated glomerular /ltrat/ n, EOT, end of treatment; GLP-1 RA, glucagan -like peptide-1 receptor agonist; HbA,, glycosylated hemoglobin; SD, standard deviation
Cﬁerney Detal. Kldney International Reports (2022], ://doi. org/lO 1016/j.ekir. 2022.07.16



Stage 3b Stage 4 Stage 5 O
(eGFR 30—44 mL/min/1.73 m?) (eGFR 15-29 mL/min/1.73 m?) (eGFR <15 mL/min/1 .7

Metformin Reduce dose to 1000 mg/day Contraindicated

Insulin Initiate and titrate conservatively to avoid hypoglycemia NS)
Q® ~~\\

y|f

SGLT2 inhibitors*
Initiation not recommended; may contmue

SR llerr LAl i e 21 tolerated for kidney and CV benefﬂantll §
—— i Initiation not recommended ib mL/min/1.73 m?,
i
ezl UL may continue if tolerated fq\' ey@ CV benefit until dialysis
Initiaggon n \ ommended with eGFR <20
Empagliflozin 10 mg daily* ‘@ 2, may continue if tolerated for

Ertugliflozin
GLP-1 receptor agonists$

Caution initiating or increasing

S dose; avoid once-weekly formulation sl S ulite o

Dulaglutide No ((J‘ adjéstment required

Liraglutide o#uslment required

Lixisenatide No dose adjust i
Semaglutide Q, ose adjustment required

DPP-4 inhibitors \()Q‘ r}@

Alogliptin Maximum 12.5 mg dalﬁ . Q\Q Maximum 6.25 mg daily

Linagliptin O\Y‘ O\ No dose adjustment required

Saxagliptin QQ) Maximum 2.5 mg daily

Sitagliptin Maximu Q) mqg@y Maximum 25 mg once daily

o

Sulfonylureas (2nd generation) b

Glimepiride X\ > Initiate conservatively at 1 mg daily and titrate slowly to avoid hypoglycemia
Glipizide (bs @ Initiate conservatively (e.g., 2.5 mg once daily) and titrate slowly to avoid hypoglycemia
Glyburide Use not recommended

"
>
'<9
/63
L

ThlazolldlnedlmﬁsQ \\0

Ploglltazone\} No dose adjustment required

a-Gluc se |rg|b|tors
Ac @ No dose adjustment required Use not recommended
Mﬁol No dose adjustment required Use not recommended




Agent

DPP4 inhibitors in patients with renal mu@%\lrment

Dose

DFPP-4 inhibitors (oral)

Sitagliptin

Wildagliptin

Saxagliptin

Alogliptin

Linagliptin

100mg QD

50mg BID
er 50mg D
plus 5U

5mg QD

25mg QD

5mg QD

Approval (year)  Half-life DPP-4 Elimination Use I&?a@'m with renal insufficiency
EMA  FDA e M & Moderate  Severs or ESRD
(Rak (CrCL (CrCl
il o 5WE0-89  30-50/60 <30
K \&nunim ml/min) ml/min)
%O 0%
W @
> @
2007 2006 ~124 =80% b\\,’zﬁ%ﬁﬁ -87%: Noadjustment Dosereduction Dosereduction
@-&cn}s ~-13% (50mg QD) (25mg QD)
2007 2007 ~2.0 QQ Eenal -85%; MNoadjustment Deosereduction Dose reduction
[% faeces ~15% (50mg QD) (S0mg QDY)
\O fz} . . .
2004 2009 -5 < Q\Q 0% Renal Mo adjustment  Dose reduction Dose reduction
(metalinlingd 12-20% {2.5mg QD) (2.5mg QD)
- N (metabolite
1% é\O 21-52%);
E}’b \\Q,\ faeces 22%
2013 Iﬂli{b \@El 0 ~75% Renal ~-76%; Mo adjustment Dosereduction Dose reduction
@Q 4@ facces-13% (125mgQD)  (6.25mg OD)
N
2011 @QIQEP ~12.0 =80% Renal-5%;  MNoadjustment  Noadjustment Noadjustment
*\\\A > facces ~-80%
F <
R

Muskiet MH et al. Nat Rew Nephrol 2017



Risk of hypoglycemia with DPP-IV inhibgﬁgfs in
patients with moderate to severe.\ﬁ'[\(D

SN
10 studies, 1915 participants ° &
)
R ’\{b
vs placebo OP 0
DPP4i Placebo or No Treatment Risk Ratio 0\ @ Risk Ratio
=11 ¥ Or Subgroup 2 LS CFicd x 5 L1 cl v LI = h %, B ? Ra QII &EEEEI
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Cheng D, PLoS One 2014
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Overall linagliptin did not increase the risk of h*ﬁ’oglycemia
RN

@6\6’\\& |
Hypoglycemia: rates per 100 patient-years overall \({5\\@‘\@é\
2 ¥
30 1 W Linagliptin N Q%é}g}o

Rate per 100 patient-years

Plasma glucose Severe*
<54 mg/dI
or severe*

O
Treated set. MedDRA version used for reportipg@@)l AEs occurring between first study drug intake until 7 days after last permanent study drug stop

*Requiring the assistance of another person@% tively administer carbohydrate, glucagon or other resuscitative actions
Boehringer Ingelheim. Data on file. 2018
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Kidney outcomes in CVOTs with GLP-1 RA in patlentgﬁv;th type 2 diabetes:
a systematic review and meta-analysis of rg?g@mlzed trials
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Change from Baseline in eGFR (CKD-EPI) Crgbaffj)nine Equation
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eGFR values via geometric LSM * SE from Ag?l?’gﬁ@ansmfmw change from

log-transformed analysis bCa)‘ i eGFR values LSM (95% ClI)
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Number of Patients @
Dulaglutide 1.5mg: 192 \QQ QQK 163 157 B li
Dulaglutide 0.75mg: 190 Q. Q@ 169 160 ) aseline
Insulin Glargine: 194 DO 176 164 -l @ Dulaglutide 1.5mg N =192
\\4 é © 0O Dulaglutide 0.75mg N =190
£ A Hinsulin Glargine N =194

Tuttle et al. Lancet Diabetes Endocrinology 2018
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New or worsening nephropathy
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Marso SP et al. N Engl J Med 2016;375:1834—44.




The rationale, design and baseline data of FLOW, a kidney
outcomes trial with once-weekly semaglutide in people with
type 2 diabetes and chronic kidney disease

Peter Rossing ®'2, Florian M.M. Baeres?®, George Bakris*, Heidrun Bosch-Traberg?®, Mette Gislum?,
Stephen C.L. Gough?, Thomas Idorn?, Jack Lawson®, Kenneth W. Mahaffey®, Johannes EE. Mann®,

Henriette Mersebach?®, Vlado Perkovic?, Katherine Tuttle®, Richard Pratley®, and on behalf of the FLOW

Steering Committee and FLOW Trial Investigators

Enrolled participants (N = 3534)
had a baseline mean age of
66.6 years, haemoglobin Alc of
7.8%, diabetes duration of 17.4

é}
\
O\Q}
O
\\‘b e\
The rationale, design and basalﬁa of FLOW, a kidney outcomes trial with
once-weekly semaglutide in pe\éﬁe6 type 2 diabetes and chronic kidney disease

Evidence has eme?gkd ci@ienhal kidney-protective effects of GLP-1RAs in people with T2D.

Background FLOWisad d@led @ney outcomes trial to assess semaglutide in a population with CKD and T2D at high
risk of kldne&seu ogression.
> &
Methods b& %C)\ @@
Participants: 6\ Randomisation 1:1
* Adults with T2D 0

* eGFR 250 fo {75%/m. m? and
UACR >3o OR

l M- 1.0 mg semaglutide s.c. OW +
titite _[ 0.5 mg sz and CKD standard-of-care

years, eGFR of 47.0 ) ec,m:» B e N353 110 ma placeba sc. OW +
: H -5 mg ma a s ard-of-care
ml/min/1.73 m2 and median oo ma/e 120 and KD stendard-of<
Composit omi W-3 WO W4 W8 EOT
UACR of 568 mg/g (range 2-11 \é%m @;&ur{ence of ,
- » Ki ure (persistent eGFR <15 m L T . T - - T -
: H Ig:g m? or initiation o . Screening Treatment period Follow-up
852) * Acco rd ! ng to Kld ney : '@rsisten?éﬁ{]% mLu:fiun ;iige:;' or (up to 3 weeks) (5 weeks)
Disease: Improving Global ' oo TSt
Outcomes guide"nes (O'Q \f@geline characteristics
o 68.2% at high risk for CKD Advanced type 2 diabetes:
categorisation, 68.2% were at{;}@ @ | according 1o KDIGO calugorisalion, eGFR of Moo age 66.6 yors o
1 1 (74) f 47.0(15) ml /min/1.73 m* median UACR of Mean diabetes duration 17.4 years e
ve ry h.lgh rISk for C@ Qé 'I 568 [range: 2-11 852) mg/g Mean HbA_7.8% SCLT-2is
progression @@ & e
) 6\\\' Qé Conclusion FLOW will evaluate the effect of semaglutide on kidney outcomes in participants with CKD and T2D,
P. Rossing et a . , 2023 and is expected to complete in late 2024,




Renal data from EMPA-REG OUTCOM@”

Incident or worsening nephropathy in the overall 4 wlation
or in patients with prevalent kidney dise ez}’@
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Overall population \\Q> C&jévalent kidney disease
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Q anner C et al. N Engl J Med 2016;375:323



Cumulative
probability of event (%)

@o

SGLT2 inhibitors in CVOTs reduced the risk of kldaéy composite
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1. Wanner C, et al. N Engl J Med 2016;375:323-334; 2. Neal B, et al. N Engl J Med 2017;377:644—657; 3. Mosenzon O, et al. Lancet Diabetes Endocrinol 2019;7:606-617; 4. Cherney DZI, et al. Diabetologia 2021;64:1256—1267
No es una comparativa entre CVOTSs, solo se presentan los resultados



o

eGFR (CKD-EPI) over 192 weeks s°
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Effects of empagliflozin on eGFR: an exploratory gﬁqusw from the

EMPA-REG OUTCOME trial O\Q’ O
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Cherney DZI et al. Lancet Diabetes @ocrmol 2017;5(8):610-621



EMPA-KIDNEY: time to kidney failure by baseifjje eGFR

Hypothetical transformation of chronic eGFR slopes into time to kidney failgre 8\\’0

Ferndndez-Fernandez B ef al. Editorial comment N @/6\
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What would happen if we began with®an SGLT2
inhibitor as a foundational treatmegfsin CKD?
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eGFR (ml/min/1.73m?2)
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Q\(b Fernandez-Fernandez B et al. Clin Kidney J 2023;0:1



EMPA-KIDNEY: time to kidney replacement ib%mpy

Hypothetical transformation of chronic eGFR slopes into time to kidney re @gﬁent therapy
Fernandez-Fernandez B et al. Editorial comment

Potential impact on time to kidney replacement therapy of the? fg\
different eGFR slopes on placebo and on empagliflozin*OO @\
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50 A chronic eGFR slopes of participants on
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UACR over 192 weeks: o
Patients with macroalbuminvuria at l@ﬁgﬁellne

Difference vs placebo*: Difference
-32%0 (95% CI -41, -23) -32% (950/ 13)
p<0.0001
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600 -

{ Empagliflozin

1 belRN
200 S O

Adjusted gMean (95% CI) UACR

0

0 1‘2 28 @6%%@%6 80 94 108 122 136 150 164 178 192
{0 \(b Week

Placebo 257 249 Q934® 220 206 193 195 168 137 109 100 86 56 31
Empagliflozin 498 48% 46Q)® 452 435 404 425 377 324 265 241 206 157 96

RN
& Q2

Cherney DZ let al. Lancet Diabetes Endocrinol. 2017;5(8):610-621.
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UACR over 192 weeks:
Patients with microalbuminuria at bﬁsellne

Difference vs placebo*: Difference v %{Q
-25% (95%CI -31, -19) -30% (95°/ =19)
p<0.0001
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Cherney DZlet al. Lancet Diabetes Endocrinol. 2017;5(8):610-621.
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Difference vs placebo*: Difference v Colfd™ :
-7%/0(95% CI -12, -2) -12%o (959, -4)
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SGLT2 inhibitors consistently reduce albumlnmﬁ% progression
and increase albuminuria regressqn in T2D

: EMPA-REG
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1. Raz |, et al. Presented at 79th Saentnﬁc@ssmns of the American Diabetes Association; June 7th—11th, 2019; San Francisco, CA, USA; 244-OR; 2. Barutta F, et al. Diabetes Metab Res Rev
2019;35:e3171



The kidney benefits of SGLT2 inhibitors we(@%onsmtent
over a wide range of eGFI%\@

Effect of SGLT2 inhibitors on composite kidney composite endpmt@\étratlfled by eGFR
eGFR 290 mL/min/1.73 m? T

X AN
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CANVAS Program 17 2476 e = %oc’ Q)%\ 0.32 (0.12, 0.88)
DECLARE-TIMI 58 120 8162 —e—— N 0.50 (0.34, 0.73)
VERTIS CVe 61 2048 | o 2, @ 0.89 (0.53, 1.49)
eGFR 60-<90 mL/min/1.73 m? @bS ‘\gt}
EMPA-REG OUTCOME 61 3638 ———f @6 0.61(0.37, 1.02)
CANVAS Program 30 5625 ——20 =@Q> 0.48 (0.23, 0.98)
DECLARE-TIMI 58 186 7732 % é\Q 0.54 (0.40, 0.73)
VERTIS CVa 86 4390 ﬁG 0.47 (0.31, 0.72)
eGFR 45-<60 mL/min/1.73 m? <N (‘)\0
N
EMPA-REG OUTCOME 39 1238 O\Y‘ —————— 0.68 (0.36, 1.28)
CANVAS Program 16 1485 Q?* 5 = = 0.74 (0.28, 2.01)
VERTIS CVe 51 1807x0 <@ s = 0.86 (0.49, 1.52)
% &
eGFR <45 mL/min/1.73 m? S \’b\\
EMPA-REG OUTCOME 30 @\?SQQ | s = 0.63 (0.30, 1.29)
CANVAS Program 1%® = ° 0.79 (0.21, 2.94)
,\4’0 &{\c’ 0 05 1 1,5 2 25 3
N\ < >
O"o\ QQ Favors SGLT2 inhibitor Favors placebo

1. Neuen BL, et al. Lancet Diabetes E%ﬁnol 2019; 2. Cherney DZlI, et al. Diabetologia 2021



...as well as over a range of UACR
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