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Incident counts and adjusted rates of ESRD, by primary

diagnosis
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United States Renal Data System. 2014 USRDS annual data report: Epidemiology of kidney disease in the United States. National Institutes of Health, National Institute of Diabetes and Digestive and Kidney
Diseases, Bethesda, MD, 2014. Available at: https://www.usrds.org/2014/download/V2_Ch_01 ESRD_Incidence_Prevalence_14.pdf. Accessed March 2017



Trends in diabetes-related complications among U.S. adults
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ESRD, end-stage renal disease
Gregg EW, et al. New Engl J Med 2014;370:1514-1523



The incidence of low eGFR and albuminuria increased durlng
follow up of patients with Type 2 diabetes in an Italian neté«ﬁﬁ(
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De Cosmo S, et al. Medicine 2016;95:e4007



Natural history of diabetic nephropathy
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*Whole-kidney hyperfiltration is generally defined as a GFR that exceeds approximately 135 mL/min, and is indicated with the red line
GFR, glomerular filtration rate; UAE, urinary albumin excretion
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Clinical manifestations of kidney disease In patients

. . ‘\6‘
with Type 2 diabetes \)e\o\og

 Among US adults with diabetes from 1988-2014, the overall prevalence of DKD 6‘\0\'@ 6\'\@:\\

did not change significantly, whereas the prevalence of . 6(\6 é\d\\»

and the prevalence of . \\‘a\\ NG
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ACR, albumin:creatinine ratio; Cl, confidence interval; DKD, diabetic kidney disease; eGFR, estimated glomerular filtration rate
Afkarian M, et al. JAMA 2016;316:602-610



CVD and renal outcomes by eGFR and albuminuria
The Action in Diabetes and Vascular disease: preterAx and dlamlcro\g\\ﬁi@?

Controlled Evaluation (ADVANCE) Study 6\0\6‘0\6\\
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e 10,640 patients with Type 2 diabetes, median follow-up of 4.3 years

CVD, cardiovascular disease; eGFR, estimated glomerular filtration rate; UAE, urinary albumin excretion
Ninomiya T, et al. J Am Soc Nephrol 2009;20:1813-1821
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1. Blockade of the RAAS
2. Blood pressure control
3. Glucose control

4. Lipid control



RENAAL study: Losartan conferred significant renal benefits |

\O -
patients with Type 2 diabetes and nephropathy \)e\o\og
* Mean treatment duration 3.4 years; N=1513 36\0:3\,6\6\\
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ESRD, end-stage renal disease; NIDDM, non-insulin-dependent diabetes mellitus

Brenner BM. N Engl J Med 2001,;345:861-869



STENO-2: 21-year follow-up demonstrated intensive mtervent;\gn
reduces CKD progression in patients with Type 2 dlabeteg \Og

* The original intervention (mean treatment duration 7.8 years) involved 160 patients with Type 2 Qe@
microalbuminuria randomly assigned to receive either conventional therapy or mtensme\ reatment
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All-cause mortality @ &\@ \‘@Q@O 83) 0.005 diabetic nephropathy
\)\3 G(\ was reduced by 48%
CVD mortality @ 066 Q@ (0.19, 0.75) 0.006 in the intensive
Non-CVD mortality O -— g@ 0.70 (0.41, 1.20) 0.195 therapy group
\,\.c" . Q(e . .
Death | CVD state ﬁ-\&—‘ﬁ\; 0.83 (0.54, 1.30) 0.425 « Ten patlgnts in the
CVD event | CVD state 48@‘— o 0.55 (0.39, 0.77) 0.001 conventional therapy
? (\g\ groups versus five
Retinopathy progression -(‘@—gi 067 (0.51, 0.89) 0.005 patients in the
Autonomic neuropathy @\6 —(Q\Q.— 0.59 (0.40’ 0.89) 0.011 intensive therapy
_ ( ' e ' group progressed to
Peripheral neuropathy ,20 2 o 1.12 (0.71,1.77) 0.630 ESRD (P=0.061)
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HR — intensive vs conventional

Cl, confidence interval; CVD, cardiovascular disease; ESRD, end-stage renal disease; HR, hazard ratio

Geede P, et al. Diabetologia 2016;59:2298-2307



The legacy effect: Strict glycaemic control can result "
In sustained reductions in renal complications \)60\0g
O AN

\Ca
* Long-term follow-ups from several trials have shown that intensive g @%?can result
in sustained reductions in diabetic renal complications that Iz,@t W@;ars

Initial
treatment | Follow-up

Diabetes period period
Trial type (years) Sustained peneficial renal function observations
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e ST Type 1 6.5 @% 5 {)\é@‘for impaired GFR reduced by 50% in the
\6 ,aQ tensive-treatment group compared with the control group
()‘3?60 O(\g\ 25% risk reduction for microvascular outcomes observed in
S the intensive-treatment group
2 OO
UKPDS Typeé(a\‘a é%'b\o 10 33% reduction in microalbuminuria or proteinuria
Q(QQ \6\‘ at 12 years*
\?\3 G‘ Intensive treatment was associated with a significant
ADVAN \EI (\nge 2 5 6 cumulative benefit with respect to ESRD, but had no effect
O\ on the rate of death from renal disease

ESRD, end-stage renal disease; GFR, glomerular filtration rate
1. The DCCT/EDIC Research Group. New Engl J Med 2011;365:2366-2376; 2. Holman RR, et al. New Engl J Med 2008;359;1577-1589;
3. Zoungas S, et al. New Engl J Med 2014;371:1392-1403; 4. Bilous R. Diabet Med 2008;25(Suppl) 2:25-29



DCCT/EDIC: Early intensive glycaemic control reduces long t%m
risk of impaired eGFR In patients with Type 1 diabetes G\O\Og

Median follow-up period 22 years; impairment of GFR developed in 24 patients a@‘s%&gé\k@mtenswe

therapy and in 46 assigned to conventional ther @5\
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"> Risk reduction with intensive therapy: 50% (95% Cl: 18, 69) exmt @W diabetes therapy
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(311 704 684 672 619 108
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ampaired eGFR was defined as a sustained estimated GFR <60 mL/min/1.73m?2 of body surface area
Cl, confidence interval; DCCT, Diabetes Control and Complications Trial; EDIC, Epidemiology of Diabetes Interventions and Complications; eGFR, estimated glomerular filtration rate

DCCT/EDIC Research Group. N Engl J Med 2011;365:2366—2376



Action in Diabetes and Vascular Disease: Preterax and Diami¢fon

Modified Release Controlled Evaluation (ADVANCE): 6-y€§6\0®

follow-up 6\0\6 &\@x\
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Median post-trial follow-up was 5.4 years for the glycaemic con[ro{\@h%e\%@?N:M%)
\e\O L AN
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Cl, confidence interval; ESRD, end-stage renal disease; HR, hazard ratio
Zoungas, et al. N Engl J Med 2014;371:1392-1406



What about individual antidiabetes agents?



Effects of incretin-based therapies on renal risk factors
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DPP-4, dipeptidyl peptidase-4; GLP-1 RA, glucagon-like peptide-1 receptor agonist
Muskiet MH, et al. Nat Rev Nephrol 2014;10:88-103



GLP-1 and the kidney

Potential mechanisms

‘ Blood glucose reduction
‘ Blood pressure reduction

. Increased sodium excretion

‘ Renin-angiotensin pathway
R d “ AP W
‘ Reduced glucose-induced exidative <iress

~\VU'Y A\
‘ Reduced inflammaticn
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7\ e
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GLP-1, glucagon-like peptide-1



Effects of GLP-1 in healthy subjects
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GLP-1, glucagon-like peptide-1; proANB, pro-atrial natriuretic peptide; proBNP, pro B-type natriuretic peptide
Skov J, et al. Endocrin Conn 2014,;3:11-16
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Acute exenatide administration was shown to increase proxirr@l
sodium excretion in overweight patients with Type 2 dial%g\tcﬁ%Q

| . : g}/@ .\
Study included overweight men (BMI 25-40 kg/m?) and postmenopausal women aged 35-75 y@r I @é 2
diabetes (HbA,_ 6.5-9.0%) and estimated GFR =60 mL/min/1.73 m2 0 — O
N 2@
200 m Baseline
160 - 153,0 Intervention

127,0
120 -

Na* excretion (umol/min/1.73 m?)
8

40 4

Placebo (N=28) Exenatide (N=24)

BMI, body mass index; GFR, glomerular filtration rate; HbA,, glycated haemoglobin
Tonnejick L, et al. Diabetologia 2016;59:1412-1421



RAAS hormones in patients with Type 2 diabetes before and

\>
after 12 weeks’ treatment with liraglutide eo\Og
R
(5'\0\ NCR
N\ () . ‘\'6
P value for
Change for Change for comparison
liraglutide placebo between
Before After group Before group therapies
liraglutide liraglutide (95% ClI) plac ebo After placebo (95% ClI) (end vs end)
‘ 3\
_ 0,
p-Renin concentration, 83.7 524 a 537/0 d\) 60.1 (_5%7 f8) 057
muU/L [34.5, 322.0] [14.0, 204.1] é’OSO(egag 0 241 0] [15.9, 242.3] P=0.27
p-Renin activity, 67.7 44 O \O 3\?&?/;) 65.8 46.9 (_;29901/09) 0.80
mIU/L [24.5, 252.5] d%@ NP1, 5@(\ e [20.0, 181.8]  [13.0, 153.1] S '
— — 0,
p-Angiotensin I, % 0“5 5 (—64113(?9) 9.0 6.4 (_5278 f7) 053
pmol/L d ﬁ 0. S,L\e( [1 1, 29.4] P—0’022 [4.0, 39.0] [1.6, 33.9] P_O’ 20 '
(6 —VU. —VU.
p- Aldosterone\ \\\6 6\‘6(214 9 213.6 (_1;118) 225.0 206.4 (_26613) .
ng/L Q0 (\0 [161.8,292.2] [158.0, 319.9] on’ 95 [182.0,299.0] [157.8, 293.5] on’ 45 '
0\ ?G‘ : :

Data are presented as geometric mean [interquartile range] or mean (95% ClI)
Cl, confidence interval; RAAS, renin-angiotensin-alterosterone system
Von Scholten BJ, et al. Diabetes Obes Metab 2017;19:239-247



Acute renal effects of liraglutide in patients with Type 2 dlab%t\gs
\0\0

In patients with Type 2 diabetes (N=11), a single dose of liraglutide 1.2 mg hisi\ effe(Qt
on renal haemodynamics but increased the proximal tubular sodluméeéb %{&@b

\
GFR RBF FEof lithium >, \WRngjai@
PG
140 o NS 1000 1 NS 0.4 6\\8« ‘\‘6‘6 D *
120 3 Xo
" 100 S Oé’ g@ R
% w0 — g 500 - QEQ ;Em 6
E = \ " \(\ﬁ = 02 _ S
2w K21 oY 3 ..
% O, Z
L 4 (@\6 (5\0
Qa \‘6 200 T 2
0 POY S\
W é \‘@(G
\ 0 T T 0.0 0
O\@Q ?G‘ Placebo Liraglutide Placebo Liraglutide Placebo Liraglutide Placebo Liraglutide

*P<0.05; *P<0.01
FE, fractional excretion; GFR, glomerular filtration rate; NS, not significant; RBF, renal blood flow
Skov J, et al. Diabetes Obes Metab 2016;18:581-589



Acute exenatide administration does not affect eGFR In

: . . : _ \O
overweight patients with Type 2 diabetes, compared W|the»\0\0g
placebo 6\0\?& o

MDT= +2+3 mL/min/m? a\\@(\a é\d\
P=0.489 W o
NS O\e\ ‘\6\’\'a
140 5 | SO 60 66
| @6\\0 I“\ G(Q'Baseline
—~ 120- Ged\)\ Acute stimulation
£ S
% 100 = e«'5;,\
E
:IE/ 807 e —
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eGFR, estimated glomerular filtration rate; HbA,, glycated haemoglobin; MTD, mean treatment difference
Tonnejick L, et al. Diabetologia 2016;59:1412-1421



GLP-1 and the kidney

Potential mechanisms

‘ Blood glucose reduction
‘ Blood pressure reduction

Increased sodium excretion

In—angiotensin pathway

C) Reduced glucose- mducedonﬁi\éﬁx%\ﬁ%e

~ ALY
C) Reduced mflamrzgt&m\’o(\e (\\o >
A\

GLP-1, glucagon-like peptide-1
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 Exendin-4 was administered at
10 pg/kg daily for 8 weeks to a
STZ-induced rat model of Type
1 diabetes

Relative expression of
Cdl4 mRNA (fold)
elative expression of
Icaml mRNA (fold)

« Markers of inflammation were
significantly up-regulated in the
diabetes group and significantly
downregulated by exendin-4

treatment 6 ?@
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o2 x°
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g2 0 e g
W e\‘e 3
06 \G o
. Q (( >
()\6 ?G o
|2\

ND DM+EX
**P<0.01 and ***P<0.001 vs non-diabetes and non-diabetes + exendin-4; TP<0.05 and #P<0.001 vs aianetes
ICAM, intercellular adhesion molecule-1; STZ, streptozotocin

Kodera R, et al. Diabetologia 2011;54:965-978



GLP-1 receptor agonists and oxidative stress

a Liraglutide Liraglutide Liraglutide d\ }{ \‘\6‘ B Vehicle

Liraglutide

-\
« Treatment with liraglutide in " cﬁ‘é“’ o
Akita mice reduced i 2§ o5 ’
albuminuria and mesangial " 00
expansion £ Eioi
 These effects were abolished 5 :; 50: BN
by cAMP inhibitor SW22536 25
and PKA inhibitor H-89 \ o
20 20 g
6‘3? (\e O‘ ‘%E 404 y
a\a 6\0 :;g 20-.
2\ SR z o
Q(GQ \a 5009
. \‘6 e(e 400 T

S E o :

O pet o
SQ225360. - + - -
***P<(0.001 vs vehicle H-89 _ _ + _

cAMP, cyclic adensosine monophosphate; GLP-1, glucagon-like peptide-1
Fujita H, et al. Kidney Int 2014;85:579-589



GLP-1 receptor agonists and oxidative stress

Liraglutide
a + SQ22536
* Treatment with liraglutide in %
Akita mice decreased levels -Tg T
of superoxide and renal 25
NAD(P)H oxidase and @

elevated renal cAMP and
PKA activity

» These effects were abolished ?\0(6 é
by cAMP inhibitor SW22536 _ 1\ \(\0
and PKA inhibitor H-89 ,, © o9

cAMP, cyclic adenosine monophosphate; NADPH, nicotinamde adenine dinucleotide phosphate; PKA, protein kinase A
Fujita H, et al. Kidney Int 2014,;85:579-589
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Renal glomerulus and | ) (\@ \d\\.
blood vessels a\\@ ‘ @5
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cAMP, cyclic adenosine monophosphate; NADPH, nicotinamde adenine dinucleotide phosphate; PKA, protein kinase A; SOD, superoxide dismutase
Fujita H, et al. Kidney Int 2014,;85:579-589



Exenatide reduced 24-hour UAE, TGF-B1 and type IV collagen
excretion in patients with Type 2 diabetes and mlcroalburg

h\"
N\
5 - 24-UAE UTGF-B, ulv-Col  The levels of 24; Lﬁ}un@g@ albumin in
the exenafi &g@\‘&o pped significantly
0 - by 37 to 65 mg/L after 16
o;btl‘?e ment (P<0.01)
-5 - N\ X<
\)\@ () Qevels of urinary TGF-, were
107 066 6\ N significantly reduced following treatment
S
S 54 Q(Gg with exenatide (P<0.01)
% « A significant reduction was also observed
5 —20 7 ?@O\a Q\ for urinary type IV collagen in the
_25 4 O exenatide group (P<0.01)
—30 - P<0.005
—35 - Bl Exenatide group
@\pQ Glimepiride group

P<0.001 P<0.001

Col, collagen; TGF, transforming growth factor; UAE, urinary albumin excretion
Zhang H, et al. Kidney Blood Press Res 2012;35:483-488



DURATION-2: switch from sitagliptin and pioglitazone

2
to exenatide QW e\o\og\
5e°
Exenatide QW - exenatide [ ipti [ Pingiltazens -» exenatide QW
QW (N=103) = (N=100)
ACR (baseline) 15.3142.37 11.46+1. 2 \a d\\@\\ = 13.23+1.92
A weeks 26-52 ~19% (31, -5)* 44%3@%’, 0) o o\ _129 (=25, 4)
A weeks 0-52 349 (—45, —20)* @\8%% % —23% (—36, —7)*
BNP (baseline, pg/mL) 9.66+1.00 0@6\)@ d\ﬁ?%9+l 03 9.60+0.84
A weeks 26-52 —10% (23, 6)\\0 ega ~16% (-27, —3)* —26% (-37, —14)*
A weeks 0-52 ~18% @@L% e\ Q _15% (-28, —1)* _13% (26, 3)
hsCRP (baseline, mg/L) 0‘3@0 0 (\6\ 2.35+0.18 2.33x0.24
A weeks 26-52 ? R {915 12) 8% (20, 5) 379% (19, 58)*
A weeks 0-52 6‘6\6 (6\95% (~35, —13)* —17% (—27, —4)* _5% (18, 11)
PAI-1 (baseline, ng 53Q 39.14+2.29 32.97+1.71 36.18+1.95
A weeksé&\é? \Ge\le( 16% (4, 30)* ~3% (12, 8) 27% (14, 42)*
é\ngks Q;@( \ 4% (-8, 16) 8% (18, 2) 12% (0, 25)

*P<0.05
Data are presented as meanztstandard error, or geometric least square mean % change (95% confidence interval)

ACR, uinary abumin:creatinine ratio; BNP, B-type natriuretic peptide; hsCRP, high-sensitivity C-reactive protein; PAI-1, plasminogen activator inhibitor 1; QW, once weekly
Wysham C, et al. Diabetic Med 2017



LEADER: renal endpoint
Macroalbuminuria, doubling of serum creatinine, ESRD, renal death,&O\Og

\$)%
) "
(5\0 3\\0\
NN
10~ 6\6 @6
PR
s . HR: 0.78 d\e\ \6\9
< 95% C1 (0.67, 0920~ _ i
5 o
S
E 4l
g —— Placebo
Q0
E 2+ — Liraglutide
0+ T T T 1
0 (GQ 6 \@ 12 18 24 30 36 42 48 54
Q e(e Time since randomisation (months)
Patients at rls \l

\ﬁ S (\0 4635 4561 4492 4400 4304 4210 4114 1632 454

4643 4540 4428 4316 4196 4094 3990 1613 433

The cumulative incidences were estimated with the use of the Kaplan—Meier method, and the hazard ratios with the use of the Cox proportional-hazard regression model; the data analyses are truncated at 54
months because less than 10% of the patients had an observation time beyond 54 months

Cl, confidence interval; ESRD, end-stage renal disease; HR, hazard ratio

Marso SP, et al. N Eng J Med 2016;375:311-322



LEADER: Time to first microvascular endpoints

Hazard ratio

(95% CI)

AT
63?%.73@\5}}\ 355 7.6 416 8.9

Number of patients

Microvascular endpoint o 60
Renal event o _,.\‘\’g) ‘ 0. 67,0.92) 268 5.7 337 7.2
New onset of persistent macroalbuminuria? —o— -a (% r’(\\‘ .74 (0.60, 0.91) 161 34 215 4.6
Persistent doubling of serum creatinine® I—Oq.-—)@ d\ °Y o088 (0.66, 1.18) 87 1.9 97 2.1
Need for continuous renal replacement therapy \5@0—| Gga 0.87 (0.61, 1.24) 56 1.2 64 1.4
Death due to renal disease . O(G\'—s‘Q(—Q—> 1.59 (0.52, 4.87) 8 0.2 5 0.1
Eye event \0?\ i 6\6 - 1.15(0.87,1.52) 106 2.3 92 2.0
Vitreous haemorrhage @O (‘\g\(\ f 4 { 1.45 (0.84, 2.50) 32 0.7 22 0.5
Treatment with photocoagulation or intravitr@‘agent S O Ho—1 1.16 (0.87, 1.55) 100 2.1 86 1.8
\6 ‘\O(\ I 1 1 1
(o) S
a( \‘G( 0.2 0.5 1 2 3
(QQ \6 j Hazard ratio (95% CI)
\‘@Q \‘e( ) Favours liraglutide Favours place'bo

Full analysis set. EAC-confirmed microvascular events including events with onset between date of randomisation and date of follow-up; Cox proportional hazard model adjusted for treatment; development of
diabetes-related blindness was not analysed as an individual component because only one event was observed; 2New onset of persistent macroalbuminuria: urine albumin 2300 mg/g creatinine; PPersistent
doubling of serum creatinine level and eGFR <45 mL/min/1.73 m2 per MDRD

Cl, confidence interval; EAC, event adjudication committee; eGFR, estimated glomerular filtration rate; MDRD, maodification of diet in renal disease

Marso SP, et al. N Eng J Med 2016;375:311-322



SUSTAIN-6: Semaglutide reduced the risk of new or worsenlng&
nephropathy compared with placebo \o\o

A<
‘ 0\9\0‘ W
A\ ‘,@\\0'
8- 22— O
S @]\aw@g
_ _ —_ emé@, e bo
HR: 0.64 (95% CI: 0.46, 0.88) . \@ \a\
;\5 Events: 62 semaglutide; 100 placebo O\@ ‘\6\
< P=0.005 S0 » O s
3
o
S
= — 3.8%
=
2
c
2
©
o

‘ T T T T T T
b(@ o2 64 72 80 8 9 104
\‘6 ( Time since randomisation (weeks)
No. o @1 s at
{,8%55 e6 fs 8 1630 1605 1580 1563 1541 1525 1518
lac 1649 1629 1570 1545 1518 1498 1471 1465

Kaplan—Meier plot for time from randomisation to first EAC-confirmed new or worsening nephropathy using ‘in-trial’ data from subjects in the full analysis set; HR is from a proportional hazard model
Cl, confidence interval; EAC, (external) event adjudication committee; HR, hazard ratio
Vilsbgll T. Presented at the 52" EASD Annual Meeting 2016. Munich, Germany; 16 September 2016; OP S35.3
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MDRD, Modification of Diet in Renal Disease

Vilsboll T. Presented 16" September at the 52" EASD Annual Meeting 2016, Munich, Germany; OP S35.3

Persistent
macroalbuminuria

Need for continuous renal-
replacement therapy

Persistent doubling of
serum creatinine level and
creatinine clearance per
MDRD <45 mL/min/1.73m?



What about individual antidiabetes agents?

— DPP4 Inhibitors N2 7 5@



Potential GLP-1-independent effects of DPP-4 inhibitors
on renal outcomes SO

Growth factors d\\)\v : E\L‘
Chemokines * 6 N\l
Vasoactive peptides ) \\‘a\\ ‘Q\U‘@% Ibitor
_____________________________________________________________ Qe e
| i NPY i PYY ] F-1cd ~ 11 Meprin i  HMGB1 |
\o (é— ______________ Bl B HMSEL

o . -
D dati P-4
egrada m‘orl IQ)QS}:’A?} éhzyrne *
:\\.O " )(69
Py A‘ £ \
BNP/ANP SP ?\U S ‘OPYY SDF-l1a Meprin HMGBL1
()
O O™
: . 0B : : ! -
t+ Natriuresis + Natriuresias\a ( ?Nﬂgﬁgsis Matriuresis? Renal cell + Inflammation t Inflammation
protection
Inflammation || + Tl i Vascular Tubular cell . .
- Infi tli% q@ nflammation effocts e Angiogenesis
+ Sympathetic bS@Fﬁpat{*(@tl ¥ Sympathetic
activity \\\\\ @Q& Y activity
¢ RA 9Q06 R Sscular + RAAS
lar ?‘J giects Vascular
effects effects

ANP, atrial natriuretic peptide; BNP, brain natriuretic peptide; DPP-4, dipeptidyl peptidase-4; GIP, gastric inhibitory polypeptide; GLP-1, glucagonOlike peptide 1; HMGB1, high-mobility group protein B1; NPY,
neuropeptide Y; PYY, peptide YY; RAAS, renin-angiotensin-aldosterone system; SDF-1a, stromal cell-derived factor 1¢; SP, substance P
Muskiet MH, et al. Nat Rev Neprhol 2014;10:88-103



p=0.012

placebo

LovshinJA et al, Diabetes Care, 2017

sitagliptin



Effects of sitagliptin on intact plasma SDF-1a
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LovshinJA et al, Diabetes Care, 2017
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LovshinJA et al, Diabetes Care, 2017



DPP-4 inhibitors are associated with a reduction in albuminuri

Q\g'

o
* Retrospective data showed a significant decrease in alouminuria in patients who had T)@ % tes and
were treated with linagliptin compared with those on placebo 2 \ (S\\'@\\@‘
,a\\\a‘\‘ @6\
12 weeks . é&@eeka‘\\_@
o \
S0 65
Linagliptin Placebo i 6\\%agli @(e Placebo
(n=170) (n=56) TR\ (@q‘é@) (n=55)
- 66\) '\% -
20 = G 0 | 66
S Xe) ‘
£ o ©
<
D
©
< \¢ -
6 .|a®
O@\\:Ja‘\oe .
O\QQ ?6‘ ¢ P<0.05 P<0.05

DPP-4, dipeptidyl peptidase-4; UACR, urinary albumin:creatinine ratio
Groop P-H, et al. Diabetes Care 2013;36:3460-3468



Effects of linagliptin on UACR in the Marlina study

There was no significant difference between Imaghpt@o \,6\\
and placebo in the change in UACR from baselmi%v@t

11 =

Adjusted gMean ratio £ 95% CI of
relative change from baseline in UACR

N
W€
o) \ Week
O\@Q ?e(
- Linagliptin (N=178) < Placebo (N=173)
(gMean baseline UACR: 120.5 mg/gCr) (gMean baseline UACR: 132.2 mg/gCr)

Cl, confidence interval; UACR, urinary albumin:creatinine ratio
Groop PH, et al. ADA 2016, Poster 17-LB



Effects of saxagliptin on ACR at 2 years in the SAVOR study

-
\0\0@
o | 0‘\’506 W
Saxagliptin improved ACR compared with placebo, d\ ‘\'@\‘\6'
and this was irrespective of changes in HbA,, \‘\6(\6 é\d\
’{’&\\a‘\&\a
% . - OC ,\Q é\d\ B Saxagliptin
6\\6 G(G Gy B Placebo

ts with change in ACR category
aseline category at 2 years (%)

\\e bA,. improvement HbA,. improvement HbA,. improvement HbA,. improvement

0\aQ ?60‘ Improvement of microalbuminuriato Worsening of microalbuminuriato
normoalbuminuria macroalbuminuria

*P<0.05; **P<0.01
ACR, albumin:creatinine ratio; HbA,, glycated haemoglobin
Mosenzon O, et al. Diabetes Care 2017;40:69-70



Effects of Vildagliptin on ACR (8 weeks)

Y
e,\0\0(3
D W

Urinary Albumin to Creatinine (mg/g/Cr)

44.6% A from Basei.ne

N=47 single arm study P<0.0001

O\QQ ? 6( Baseline 8 weeks A from Baseline

Tami et al, Am J Cardiovasc Drugs, 2013



What about individual antidiabetes agents?

hibi S
— SGLT2 inhibitors N~ ef©



Indirect benefits for the kidney iy Potential direct benefits
Improved glycaemic control \O' 4 . Reduction in hyperfiltration
Reduced insulin levels C A . Inhibition of intra-renal RAS?
Increased insulin sensitivity Attenuation of renal
Reduced blood pressiie e hypertrophy
Reduced body weight/fat . Reduction in tubulotoxicity of
Reduced plasma uric acid glucose

?G

RAS, renin-angiotensin system; SGLT2, sodium—glucose co-transporter 2



Tubuloglomerular feedback and SGLT2 inhibition

B\ RestoraldTGHL ‘ 6\6\0 ‘ 6.‘\ X
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GFR, glomerular filtration rate; SGLT, sodium—glucose co-transporter; TGF, tubuloglomerular feedback
Cherney D, et al. Circulation 2014;129:587-597



Type 1 diabetes — Reduced hyperfiltration was mediated by o
effects on renal blood flow and vascular resistance 6»\0\0g
 Reduced renal blood flow (RBF) & increased renal vascular resistance (RVR) after empaglif z@\%al;«@n\’s\are

consistent with afferent arteriole vasoconstriction D \
\\6\‘60 5O
Glomerular filtration rate Renal blood flow 6\6 g\@}? vascular resistance
mBaseline mEmpagliflozin W Baseline ﬂ\Kag“%&ln S (o % mBaseline Empagliflozin
200 1800 66 \ 0.08 1 *
0 1643 , \\ ‘50‘ ’ 0.072
180 1 ’ 1600 d\ 007 | ’
& 160 -
o 139.0 * & 1400 \-\'O = 0,06 T
~~ 140 £ 0,054
g é@)@ 0\6 50,05 -
£ 120 O\ >0,
£ oo ‘o £ 0,04
S B2 orE = s
5 2% e B o] @ 003
c 60 1 c c
g w
20 - 200 0,01
0 . 0 - ! 0 4
T1D-H (Euglycemia) RBF RVR
* p<0.01

Patients with type 1 diabetes and hyperfiltration at baseline. RBV and RVR recorded in euglycaemic state.
RBF, renal blood flow; RVR, renal vascular resistance
Cherney D, et al. Circulation 2014;129:587-597



Empagliflozin reduces intraglomerular pressure

O\og\a'
30 ; 6\06\ N\
\0\‘ N

- R

W2 @

2o 70 .\ \'\’&@

= NN

< é 65 +o 00\6 \6\

2 < 66 e ° %asellne

e E 60 1 6\\ \‘6‘ m Empagliflozin

8 WO o :

52 55 0@6 A\ S P<0.0001

£3 e Qe

. X0 7. (©

3 oCY AP
45 4 0\6 ‘ ‘\(\a
?9 PR

‘3\6 ‘5\0 T1D-N T1D-H

Iné@ﬁb essure recorded at baseline and after 8 weeks treatment with empagliflozin

. Change from
6\\'\ Gromerular pressure T1D-H (mmHg) EMPA

O\QQO 6( (\ Euglycaemia (mmHgQ) 67.4+5.4 61.0+£5.2 <0.0001 9.5%

Hyperglycaemia (mmHg)

69.3+6.5 61.6 +£6.3 <0.0001 11.1%

»~6-8 mmHG |
T1D-H, Type 1 diabetes and renal normofiltration; T1D-H, Type 1 diabetes and renal hyperfiltration
Skrtic M, et al. Diabetologia 2014;57:2599-2602



SGLT2 and RAAS inhibition

,\O\o@

ot

Pharmacological actions: ‘ Haemodynamic effects and clinical mphr@skfa\o

SGLT2 inhibition f * Decreased glomerula@@ssur \ﬁé\[@
& — increased affe o\r@&e |st

Afferent vasomodulation . Decreaié\@perf
oL S\
S 2

Ao
%@ \eased glomerular pressure due to
6\ ec

reased efferent resistance

Decreased hyperfiltration
* Renal protection proven in clinical trials

Efferent vasodllw( ‘a\e
O a0
............................ Q ’&0(.\(3

* Potential for normalisation of intra-
glomerular pressure

* Additive intra-glomerular pressure

Afferent modulation & reduction (?)

Efferent dilation

» Potential for long-term renal protection (?)

RAAS, renin-angiotensin-aldosterone inhibitor; SGLT2, sodium—glucose co-transporter 2
Adapted from: Cherney D et al. Circulation 2014;129:587



Possible mechanisms responsible for cardiovascular and ren%l
O\OQ

protection with SGLT2 |nh|b|t|on

T .
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ACE, angiotensin-converting enzyme; HbA,, glycated haemoglobin; SGLT2, sodium—glucose co-transporter 2

Heerpsink HJ, et al. Circulation 2016;134:752-772
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Additional mechanisms of SGLT2I-mediated organ protection,

\O
\OO
5 A
. av .
K. . SOV AN
idney protection d\ . 6\\6‘
Transport work Kidney growth \d\\' 2
Renal O, consumption Albuminuria ,6 I Blood
Albuminuria Inflammation Lglucose 1

> Insulin need/levels
Glucagon f,\

02

—GXQ—QQC Mild ketosis J

S

= “T

G|UCOSUI’Ia Natriuresis

Osmotlc diuresis Uricosuria

f

) 5 Kidney/heart <
: > protection

5

\

ECV/blood pressure
Uric acid levels 1

Body fat and weight

2

ECV, extracellular volume; GFR, glomerular filtration rate; HIF, hypoxia-inducible factor; MD, macula densa; NHE, sodium-hydrogen exchanger; Py, hydrostatic pressure in Bowman’s capsule

Vallon V, et al. Diabetologia 2017;60:215-225



SGLT2 inhibitors lowered albuminuria in patients >
with Type 2 diabetes and hypertension e,\0\0‘3

. o . O ‘L
Adjusted percent change from baseline in ACR over time 6\0\ \‘\33
Week . (\6 ‘\d\"’@
> S 14
O I AY yi
@)
> -10 A
o) _
S
s 201
@)
< *
£ -30 1 il
(<)
c I
O -40 o
Q m
o]
5 501 \IL 1
= il
S -60 1 PA Eg@‘ S\\CEUARB
©
c D mg + ACEi/ARB
© @QGQ \B50 + ACEi /ARB
(
\\\ 6 \‘e Follow-up
n (\G@selme Week 4 Week 8 Week 12 (Week 13)
A@ 5&@+ A?( 81 79 73 74
DA O mg + AQEI/ARB 165 160 124 153 144
PBO + ACEi /ARB 185 182 172 163 158

ACEI, angiotensin-converting enzyme inhibitor; ACR, albumin:creatinine ratio; ARB, angiotensin Il receptor blocker; DAPA, dapagliflozin; PBO, placebo; SGLT2, sodium—-glucose co-transporter 2
Lambers Heerspink Y, et al. Diabetes Obes Metab 2016;18:590-597



SGLTZ2 inhibitors are associated with an initial reduction in egg‘R
xO©

Adjusted percent change from baseline in eGFR over time . \06 i
OO LN
A\ ‘,@\\0'
4 q —#— DAPA 5mg + ACEi/ARB ) (\6 '\d\_
DAPA 10 mg + ACEi/ARB N\ S

| —¢— PBO+ACEi/ARB

mL/min/1.73m2 (95% CI)

Change from baseline in eGFR,

Follow-up

n . @\‘e%e Week 8 Week 12 (Week 13)
DAPA 5 Q%Ei/Af (\0 85

79 74 74
D g+ @ﬁt B 165 154

153 147
PBO + ACEi /ARB 186 172 163 157

ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; eGFR, estimated glomerular filtration rate; SGLT2, sodium-glucose cotransporter 2
Lambers Heerspink Y, et al. Diabetes Obes Metab 2016;18:590-597



Effects of dapagliflozin on UACR In patients with CKD stage 3,

g\
\O
« This post-hoc analysis included 166 patients with CKD stage 3 and increased albumlnu&fg@} /mmol)
29 @\’@\\0
AR
A
120 - AT
—®— Placebo ‘e\@ ‘ 6\\'6 —
—~ —@— Dapagliflozin 5 mg OO\ o\
© 80 Dapagliflozin 10 mg \\66 (© (o)
3 St
() 8\/ 40 =
oy 31.0%
22 i
0D 0 - I
3 <
§ %T —26.4%
2 7 ) —43.9%
\!
R - -
S 52 104
\,\ NS \‘G( Weeks
No. of patlent 06\ (\Ge
$ 31 25
DAPAXS5mg 5% 50 39 20
DAPA10mg 56 52 40 29

Cl, confidence interval; CKD, chronic kidney disease; DAPA, dapagliflozin; PBO, placebo; UACR, urine albumin:creatinine ratio
Fioretto P, et al. Diabetologia 2016;59:2036—-2039



Effects of dapagliflozin on UACR in patients with CKD stage 3,
é\0\0@\

0.

> \'\6'\\

rence vs placebo, % (95% CI)

Dapagliflozin 10 mg
N \‘G(G Not adjusted for sex, or Adjusted for sex, or change - .
\\'\ O : . , Dapagliflozin 5 mg
. Q06 < (\0 -100 = change in HbA,., SBP, DBP, in HbA,., SBP, DBP, uric
0\'& ol uric acid and eGFR acid and eGFR

Cl, confidence interval; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; DBP, diastolic blood pressure; HbA,, glycated haemoglobin; UACR, urinary albumin:creatinine ratio
Fioretto P, et al. Diabetologia 2016;59:2036—-2039



Effects of dapagliflozin on eGFR in patients with CKD stage 3.

—®— Placebo
__ —#— Dapagliflozin 5 mg
Dapagliflozin 10 mg

mL/min/1.73mZ2(95% ClI)

Adjusted mean change in cGFR,

S\

No. of pa‘mo %QS)(\
5

DAPA 5 mg
DAPA10mg 56 52

- (©
N G@\‘e

\

Qo®

\O

39
41

BL, baseline; Cl, confidence interval; CKD, chronic kidney disease; DAPA, dapaglilfozin; eGFR, estimated glomerular filtration rate
Fioretto P, et al. Diabetologia 2016;59:2036—-2039

25
20
30

BL eGFR,
mL/min/1.73 m?2
45.1
43.9
44.1



There was a temporary initial reduction in eGFR with

e 0@\6
SG LT2 I n h I bltorS == PBO DAPA 2.5 mg e\o\
t’?% 24 == DAPA5mg =e= DAPA 10 mg . ‘@‘(\I@b ‘ -\\'
58 1 Analysis of 12 I@ ‘iﬁg\&Q‘
= .
£8 : @(\6 5\6\
e 4= E > 24 \6\\ .
= 3 —— P@@\ ‘x&\\a& 2.5 mg
e 35 - —oc\& % 5‘5 O\M*— DAPA 10 mg
£ >
o 2= O G
- I S-S S S ' J '2 1
o> Study week ‘/ \ \
: A L5 A\ ° S~
2 ot A R N T 2 T -
§ 1 ‘> Y T ?»‘5 . Q( < i
£ T 4 Q\O( \ o\ L I 1
E 27 ()\‘a . '\(\a A baseline after 102 weeks:
~ 7 ol W) PBO: 1.31
d | ‘a O 1.
< , 66 O0° DAPA 2.5 mg: —0.74
E -4 (@\ 6(6\ DAPA 5 mg: 2.52
E (GQQ \6\‘ DAPA 10 mg: 1.38
m‘N@pl “‘e(le " " " " " " " " " "
Oeg\ ('\(1,@4 8 12 16 20 24 37 50 63 76 89 102
0‘\@9 of @‘@& Study week
PBO 683 666 649 626 616 598 598 578 546 266 219 148 107
DAPA25mg 623 611 593 583 574 561 555 548 525 349 284 199 136
DAPAS5mg 748 740 714 705 696 681 669 659 628 354 288 208 159
DAPA 10 mg 744 740 728 717 706 681 676 670 646 367 310 220 166

DAPA, dapagliflozin; eGFR, estimated glomerular filtration rate; PBO, placebo; RCT, randomised controlled trial; SGLT2, sodium—glucose co-transporter 2

Kohan D, et al. J Nephrol 2016;29:391-400



Baseline
gMean (gCV (%))

Effects of Empagliflozin on Albuminuria "D

Mean ratio of relative change from baseline in UACR

(n=248) (n=388) for empagliflozin Baseline (n=87) r empagliflozin
73.1(69.1) 73.2 (69.8) vs placebo gMean (gCV (%)) 1068.0 (116. 1)\\6\§ vs placebo

0\@
Placebo Empaglifiozin  Treatment difference Placebo mpagg ¥\1t difference

**P<0.01; ***P<0.001
CV, cardiovascular; gCV, geometric coefficient of variation; gMean, geometric mean; UACR, urine albumin:creatinine ratio
Cherney D, et al. Diabetologia 2016;59:1860-1870

S 0 o < 0 o
ES .52 2SN -
T X 33c ER) --1033 ¢
— 0 o n o n
< -—10 9 ® 2 . So 4
st — D = D
— D “_l_aéedq_D—&Q =202 3 o
S c B2 s 3%
= N 6% —30— - 30
© £ G@CJNSD;Q( g™ g'gg
c O Xe) < @&\ c C_40- ® -_40S @ 2
S 8 <\ PR S 953
f OF §32 ZE
32 of Sc>  TL_60- - L oS>
Do ——40° 2 @ 5o © >
> 2 S22  22-704 358
T & Ssrs Tg” 702D <
< c o o < c o o

© —-_50 © 80— _ g0 =




Effect of canagliflozin vs glimepiride on UACR

\O\og\
S
P
« Patients with Type 2 diabetes (N=1450) treated with metformin were given either gm& |Qg\@
canagliflozin W @«5\
< \\6‘ \\6
UACR 230 mg/g subgroup ’f,@de 6\\'6
105 6Q:an@h®z%loo mg
\)\6 (o) %8\\&nagllﬂozm 300 mg
6 d Changes in UACR relative to glimepiride
% change
-
[ CANA 100 mg =37.7%
1 vs glimepiride (8.6, 48.9)
CANA 300 mg —49.3
[ vs glimepiride (31.9, 62.2) <OHOE

X Least squares
. 06\\'\ 'Q‘T\Ge Time (weeks) mean
O\QQ @n@p&ride 65 65 57 52 45
Canagliflozin 100 mg 68 68 64 56 52
Canagliflozin 300 mg 66 66 63 52 45

BL, baseline; HbA,, glycated haemoglobin; UACR, urine albumin:creatinine ratio
Heerspink HJ, et al. J Am Soc Nephrol 2016;28:368—-375



Mean eGFR in Patients with T2DM Treated with Canagliflo%@w

02
. . . L o WO ‘L
Patients with T2DM were treated with canagliflozin (100 or 300 mg) or ghmemn%@_‘l%w‘
Baseline  CANA 100 mg @ CANA300OMg 4 GLIM \'\@(\6 q.:,\d\
(mL/min/1.73 m2) 90.1 93.5 88.6 . \\Q \'\3
: @\6 . AN
100 = N \6
60 65 Mean change from

95— \6 \‘G(G baseline (LOCF)

® -3.8mL/min/1.73 m?
. —2.0 mL/min/1.73 m?

A —6.2mL/min/1.73 m?

Mean (xSE) eGFR (mL/min/1.73m?)

I
26 36 44 52 64 78 88 104 104

(\C Time point (wk) (LOCF)

CANA, canagliflozin; eGFR, estimated glomerular filtration rate; GLIM, glimepiride; LOCF, last observation carried forward; SE, standard error; T2DM, type 2 diabetes mellitus;
wk, week
Leiter LA, et al. Diabetes Care 2015;38:355-364



EMPA-REG: New-onset or worsening of nephropathy

‘\6‘
\O\og
* Incident or worsening nephropathy occurred in 12.7% and 18.8% of patients in the emp&q
and placebo groups, respectively; a significant relative risk reduction of 39% (3\"’6\\6
- \a\\@“‘ 2
S \‘@\ A\
< HR: 0.61 ‘\6 \ W\
S 257 (95% CI: 0.53, 0.7 é 2 © — Placebo
> P<0.0001 6\ 6(6
"'g 20 ed\)\@ G(\ — Empagliflozin
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\s\'q\\6 Ge\‘& 12 18 y 24 30 36 42 48
Pati ,Q,Q onths
b%zm 3994 3848 3669 3171 2279 1887 1219 290
Placebo 2061 1946 1836 1703 1433 1016 833 521 106

Cl, confidence interval; HR, hazard ratio
Wanner C, et al. N Engl J Med 2016;375:323-334



EMPA-REG: Renal outcomes

Empagliflozin Placebo

no. with event/ rate/1000  no. with event/  rate/1000 HR (95% CI) t&}) P value
analysed (%) pt-yr analysed (%) pt-yr (\6 \6\&.
LA
Incident or worsening nephropathy or CV death 67(%4;)7 0 60.7 4%22(15;) 2 95.9 0.61 (0. 55—&‘@)\’\'a @ <0.001
Incident or worsening nephropathy 52(?24%24 47.8 3322323?1 76.0 \\6 (’sé ﬁ) @ <0.001
N
Progression to macroalbuminuria 45(2/14(2);) 1 41.8 33(%22;33 66 4 6\ 69 62 (0.54-0.72) @ <0.001
Doubling of serum creatinine 7(2/142;15 5.5 ( \, %;2%23 Q‘G 0.56 (0.39-0.79) ® <0.001
. ? O
Initiation of renal replacement therapy 1%468760\6 1.0 \(\6\%225 3 2.1 UESUAE ), ® 0.04
Doubling of serum creatinine, initiation of renal 69464 O( 71/2323 —@—
: . 6.3 115 0.54 (0.40-0.75) <0.001
replacement therapy, or death due to renal dis k% (3.2)
Incident albuminuria in patients wit (GQ \6\1‘430/2779 — 703/1374 S 0.95 (0.87-1.04) H@H o
normoalbuminuria at baselipe !a @(G (51.5) ' (51.2) ' '
\\ S
Q0% o5 X©
O e
0,125 0,25 0,5 1,0 2,0 4,0

Favours empagliflozin

Cl, confidence interval; CV, cardiovascular; HR, hazard ratio
Wanner C, et al. N Engl J Med 2016;375:323-334

Favours placebo



EMPA-REG: Composite of doubling of serum creatinine, initia@on

of renal replacement therapy, or death due to renal dise%%@\og\ |
OV L,

Individual relative risk reductions for empagliflozin vs placebo: d\ \,6\\6
& » Doubling of serum creatinine: —44% . 6(\6 5\6\
Initiation of renal replacement therapy: —55% . a\\ W\
6 « Three deaths from renal disease with empagliflozin (0.1%) vs none wa\_@a ?%\\Q\\
600\ 2 S\ — Placebo
5+ :
HR: 0.54 A\ ‘\‘@(G

(95% Cl: 0.40, — Empagliflozin

4 P=0. 9 - d\
S D

0 e9
31 e &\ ¢

Patients with event (%)

& N 12 18 24 30 36 42 48
No. of '@@O 6‘ \\ Months
Empﬁk‘lozin 45 4500 4377 4241 3729 2715 2280 1496 360
Placebo 2323 2229 2146 2047 1771 1289 1079 680 144

Cl, confidence interval; HR, hazard ratio
Wanner C, et al. N Engl J Med 2016;375:323-334



EMPA-REG: Change in eGFR over time

o

. O\
After initial decrease, long term weekly changes of: 6\06
789 . EMPA (10 mg): +0.48+0.04 mL/min \?\
e EMPA (25 mg): +0.55 =0.04 mL/min (\3‘ {Q@“ 10 mg
- PBO:-0.04 +0.04 \O %}1
76 = \ pagliflozin 25 mg
A\ @
o G 6\\'6\ -®- Placebo
D 74 2 o
o5 ——0— S
~ N~ L 4
§ E 72 - e L
S S 1
T o
g€ 104 (e\.\'o
) ¢ e
R
68 - 20 : g\
(56? o ofd P<0.001 for both EMPA
groups vs placebo
66 ?\6 c,\o(\
|| || || || || || || || || || 1
o 4 k%Q 28\6 52 66 80 94 108 122 136 150 164 178 192 206
No. of patlents \‘G( Weeks
\232 g 2267 2205 2121 2064 1927 1981 1763 1479 1262 1123 977 731 448 171
@%@ mg@@ 2290 2264 2235 2161 2114 2012 2064 1839 1540 1314 1180 1024 785 513 193
EMPA 25 mg 2322 2288 2269 2216 2156 2111 2006 2067 1871 1563 1340 1207 1063 838 524 216

eGFR, estimated glomerular filtration rate; EMPA, empagliflozin; PBO, placebo; SE, standard error
Wanner C, et al. N Engl J Med 2016;375:323-334



CANVAS: cardiovascular and renal endpoints

QOutcome

Death from cardiovascular causes,

nonfatal myocardial infarction,

or nonfatal stroke

Death from cardiovascular causes

Nonfatal myocardial infarction
Nonfatal stroke

Fatal or nonfatal myocardial infarction

Fatal or nonfatal stroke
Hospitalization for any cause

Hospitalization for heart failure ?

Death from cardiovasculgr

or hospitalizati X
Death from a
Progress a1b ﬁm

\\

S

0\9 ?'é(a&‘t;'r renal death

Neal B et al, NEJM 12 june 2017

e

FR, renal-replacement

\06
Canaglifiozin  Placebo 6 0\6 A\ 6\\
(N=5795) (N=4347) Hazard Ratio lgseé\g} \\.3
no. of participants per 1000 patient-yr \ 0\\ A
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0% o
66 02
116 12.8 2 2\ : 0.87 (0.72-1.06)
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Weeks since Randomization

Neal B et al, NEJM 12 june 2017



CANVAS: progression of albuminuria
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Hazard ratio, 0.73 (95% CI, 0.67-0.79) 6\0 ‘\6\\6'\
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Neal B et al, NEJM 12 june 2017



Cardiovascular outcome trials with SGLT2 Inhibitors that will .
generate data on renal endpoints

SOV W
Trial Patient cohorts N Endpoints 2 6\ ‘\_3\\6‘
CANVAS-R!? Canagliflozin / placebo 1:1 5813 Primary: Progression of albuminuria \\@(\ 5\d
Secondary: Regression of albuminuria, eGFR, UACR \\‘@ @@

CANVAS? Canagliflozin / placebo 2:1 4331 Primary: MACE (CV death, non-fatal Ml or non- fa db
Secondary: Fasting insulin secretion, progre%@ albu nﬁ;\a lood glucose reduction

riori @(@ primary endpoints of MACE and hospitalisation

DECLARE? Dapagliflozin / placebo 1:1 17,150 Primary: MACE non-inferiority and th
for heart failure or CV death \h
\}e al

Secondary: all-cause moréE
SRD@n

<60 mL/min/1.73m?
CREDENCE* Canagliflozin / placebo 1:1 4200 Primary: Cow ren endpoint (ESRD, doubling of serum creatinine, renal or CV death)
Seco death non-fatal Ml or non-fatal stroke, hospitalisation for CHF, hospitalisation

ea e &), renal composite endpoint (ESRD, doubling of serum creatinine, renal death),

c\n@;ﬂte endpoint (sustained 240% decrease in eGFR to eGFR
renal or CV death)

Q@‘ \]G( CANVAS and

% \2 CANVAS-R DECLARE CREDENCE
‘ '\\QQ ol ©
\\\ . 06\‘

CHF, congestive heart failure; CV, cardiovascular; eGFR, estimated glomerular filtration rate; ESRD, end-stage renal disease; HF, heart failure; MACE, major adverse cardiovascular event;
MI, myocardial infarction; SGLT2, sodium—glucose co-transporter 2; UACR, urine albumin:creatinine ratio

1. NCT01989754. Available at https://clinicaltrials.gov/ct2/show/NCT01989754; 2. NCT01032629. Available at https://clinicaltrials.gov/ct2/show/NCT01032629; 3. NCT01730534. Available at
https://clinicaltrials.gov/ct2/show/NCT01730534; 4. NCT02065791. Available at https://clinicaltrials.gov/ct2/show/NCT02065791



https://clinicaltrials.gov/ct2/show/NCT01989754
https://clinicaltrials.gov/ct2/show/NCT01032629
https://clinicaltrials.gov/ct2/show/NCT01730534
https://clinicaltrials.gov/ct2/show/NCT02065791

Summary 4@
O

* Intensive glycaemic control is associated with improved CKD outcomes; howeg{@‘ﬁ%ﬁ (Qctorlal
intervention is necessary to prevent its progression 6 d,@\\")
N7 N

* Newer anthyperglycaemic classes have been demonstrated to n N@ro@g@e effects:

« SGLT2i: | intraglomerular hypertension 00

— Reduce eGFR loss and albuminuria in Type 2 d@g@}e\g \16‘6

o 6\50
« Incretin therapies — no apparent TGFB effec@o o0

\.\» ot
— Reduce albuminuria in Type 2 d@&é‘te{g\ S\

* Results of several cardloé?@@%r Qﬁt&)mes and dedicated renal endpoint studies to further
Investigate the pote%@l r]g\w% agents in diabetes and CKD are eagerly anticipated
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