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TRENDS IN DIABETIC COMPLICATIONS

Trends in Age-Standardized Rates of Diabetes-Related Complications among U.S. Adults with Diagnosed Diabetes
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TRENDS IN DIABETIC COMPLICATIONS

Resurgence in Diabetes-Related Complications
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TRENDS IN DIABETIC COMPLICATIONS - DKD

Clinical Manifestations of Kidney Disease Among US Adults With Diabetes
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TRENDS IN DIABETIC COMPLICATIONS - DKD

Adults Taking Glucose-

Lowering Medications, %

%
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Medication Use and Trends in Clinical Targets
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RENAL PROTECTION WITH RAS BLOCKERS

° L ]
The Reduction of Endpoints in NIDDM with the The Irbesartan Diabetic Nephropathy
Angiotensin Il Antagonist Losartan (RENAAL) Study Trial (IDNT)
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Brenner B et al. N Engl J Med. 2001;345:861-869 Lewis EJ et al. N Eng J Med. 2001;345:851-860
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CARDIOVASCULAR OUTCOME TRIALS

4
" Dapa-CKD |
n=4,000
250% sustained
decline in eGFR
CANVAS or reaching
Program ESRD,
n=10,142 DECLARE-TIMI 58 CV death, or
3-P MACE n=17,276
3-P MACE; CV
ELIXA LEADER FREEDOM-CVO PIONEER 6
n = 6,068 n=9340 n=4,156 n=3,176
4-P MACE 3-P MACE 4-P MACE 3-P MACE
SUSTAIN-6 EXSCEL HARMONY
n=3,297 n=14,752 Outcomes
3-P MACE 3-P MACE n = 9,400
SGLT2 inhibitors 3-P MACE
GLP-1 receptor agonists

Cefalu WT et al. Diabetes Care. 2018;41(1):14-31.
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CARDIOVASCULAR OUTCOME TRIALS — GLP-1 RAs

Trial ELIXA
Drug Lixisenatide
Participants, n 6,068

(active drug/placebo)

Median follow-up, years

eGFR (ml/min/1.73m?)
(active drug/placebo)

Renal function at baseline
Normal (eGFR 290)
Mild impairment (eGFR 60-89)
Moderate impairment (eGFR 30-59)
Severe impairment (eGFR<30)

Albuminuria at baseline
Normoalbuminuria
Microalbuminuria
Macroalbuminuria

(3,034/3,034)

2.1

75.2/76.7

EXCL CRITERION:

o,
e eGFR <30

53.5% ml/min/1.73m?
23.1%

0.1%

74%
19%
7%

Pfeffer MA et al. N Engl J Med. 2015;373;2247-2257



CARDIOVASCULAR OUTCOME TRIALS — GLP-1 RAs

The Evaluation of Lixisenatide in Acute Coronary Syndrome (ELIXA) trial
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Muskiet MHA et al. Lancet Diabetes Endocrinol 2018;6: 859-69



CARDIOVASCULAR OUTCOME TRIALS — GLP-1 RAs

Trial

LEADER

Drug

Participants, n
(active drug/placebo)

Median follow-up, years

eGFR (ml/min/1.73m?)
(active drug/placebo)

Renal function at baseline
Normal (eGFR 290)
Mild impairment (eGFR 60-89)
Moderate impairment (eGFR 30-59)
Severe impairment (eGFR<30)

Albuminuria at baseline
Normoalbuminuria
Microalbuminuria
Macroalbuminuria

Liraglutide

9,340

(4,668/4,672)

3.8

80.2/80.6

35%
41.9%
20.7%

2.4%

63.4%
26.3%
10.3%

no eGFR limits

Marso SP et al. N Engl J Med. 2016;375;311-322



CARDIOVASCULAR OUTCOME TRIALS — GLP-1 RAs

The Liraglutide Effect and Action in Diabetes: Evaluation of Cardiovascular Outcome Results (LEADER) Trial
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CARDIOVASCULAR OUTCOME TRIALS — GLP-1 RAs

Trial

SUSTAIN 6

Drug

Participants, n
(active drug/placebo)

Median follow-up, years

eGFR (ml/min/1.73m?)
(active drug/placebo)

Renal function at baseline
Normal (eGFR 290)
Mild impairment (eGFR 60-89)
Moderate impairment (eGFR 30-59)
Severe impairment (eGFR<30)

Albuminuria at baseline
Normoalbuminuria
Microalbuminuria
Macroalbuminuria

Semaglutide

3,297
(1,648/1,649)

2.1

NR

30.1%

41.5%

25.2%
3.2%

NR
NR
NR

no eGFR limits

Marso SP et al. N Engl J Med. 2016;375;1834-1844




CARDIOVASCULAR OUTCOME TRIALS — GLP-1 RAs

Trial to Evaluate Cardiovascular and Other Long-term Outcomes with Semaglutide

in Subjects with Type 2 Diabetes (SUSTAIN-6)

B. New or worsening nephropathy

SUSTAIN"

SEMAGLUTION UNABATED SUSTANASLTY
IN TREATMENT OF TYPE 2 DiaBE™ES
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Weeks since randomization
Number of patients at risk
Semaglutide 1648 1630 1605 1580 1563 1541 1525
Placebo 1649 1629 1570 1545 1518 1498 1471
—— Semaglutide —— Placebo

e ESRD

* new-onset persistent macroalbuminuria 9' HR, 0.54; 95% Cl, 0.37-0.77; P=0.001

* persistent doubling of serum creatinine level (and eGFR <45 mL/min/m?)

Marso SP et al. N Engl J Med. 2016;375;1834-1844



CARDIOVASCULAR OUTCOME TRIALS — GLP-1 RAs

Trial

EXSCEL

Drug

Participants, n
(active drug/placebo)

Median follow-up, years

eGFR (ml/min/1.73m?)
(active drug/placebo)

Renal function at baseline
Normal (eGFR 290)
Mild impairment (eGFR 60-89)
Moderate impairment (eGFR 30-59)
Severe impairment (eGFR<30)

Albuminuria at baseline
Normoalbuminuria
Microalbuminuria
Macroalbuminuria

Exenatide ER

14,752
(7,356/7,396)

3.2

76.6/76

599 EXCL CRITERION:
. eGFR <30

49.3% ml/min/1.73m?

21.6%

0.1%

NR
NR
NR

Holman RR et al. N Engl J Med. 2017;377;1228-1239



CARDIOVASCULAR OUTCOME TRIALS — GLP-1 RAs

Exenatide Study of Cardiovascular Event Lowering (EXSCEL) EXSCEL¢ )
Exenatide Placebo
# with # with
event, Incidence/ event, Incidence/ HR
n/N (%) 100 pyr n/N (%) 100 pyr (95% Cl) p
Renal composite 1 246/6456 1.2 273/6458 1.4 0.88 0.164
(3.8%) (4.2%) (0.74, 1.05)
Adjusted HR* 0.87 0.128
(0.73, 1.04)
40% eGFR decline 239 266
Renal replacement F 7
Renal death 0 0
Renal composite 2 366/6256 1.9 407/6222 2.2 0.88 0.065
(5.8%) (6.5%) (0.76, 1.01)
Adjusted HR* 0.85 0.027
(0.73,0.98)
40% eGFR decline 216 228
Renal replacement 7 6
Renal death 0 0
|| New macroalbuminuria 143 173
*Adjusted for age, sex, ethnicity, race, region, duration of diabetes, prior history of CV event, insulin use,
baseline HbAlc, eGFR, and BMI.

Bethel MA et al. Diabetes 2018, 67:522-P.



CARDIOVASCULAR OUTCOME TRIALS — GLP-1 RAs

Trial

REWIND

Drug

Participants, n
(active drug/placebo)

Median follow-up, years

eGFR (ml/min/1.73m?)
(active drug/placebo)

Renal function at baseline
Normal (eGFR 290)
Mild impairment (eGFR 60-89)
Moderate impairment (eGFR 30-59)
Severe impairment (eGFR<30)

Albuminuria at baseline
Normoalbuminuria
Microalbuminuria
Macroalbuminuria

Dulaglutide

9,901
(4,949/4,952)

54

77.2/76.6

25.6%
49.5%
21.2%
1.1%
(2.6% missing)

65%
27%
8%

EXCL CRITERION:
eGFR <15
ml/min/1.73m?

Gerstein H et al. Lancet. 2019;394:121-130



CARDIOVASCULAR OUTCOME TRIALS — GLP-1 RAs

Researching Cardiovascular Events with a Weekly INcretin in Diabetes (REWIND) trial

A Composite renal outcome
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Dulaglutide CV Outcome Trial

Gerstein H et al. Lancet. 2019;394:131-138



CARDIOVASCULAR OUTCOME TRIALS — GLP-1 RAs

[ L J
Trial HARMONY PIONEER 6
L Semaglutide
Drug Albiglutide ol
Participants, n 9,463 3,183
(active drug/placebo) (4,731/4,732)  (1,591/1,592)
Median follow-up, years 1.6 1.3

eGFR (ml/min/1.73m?)

(active drug/placebo) 79.1/78.9 74/74
Renal function at baseline
Normal (eGFR 290) 28.9%
Mild impairment (eGFR 60-89) 43.6%
Moderate impairment (eGFR 30-59) NR 26%
Severe impairment (eGFR<30) 0.9%
(0.6% missing)

Albuminuria at baseline
Normoalbuminuria
Microalbuminuria
Macroalbuminuria

67%
NR 33%

(micro+macro)

ER = extended release; eGFR = estimated glomerular filtration rate; NR = not reported.

Hernandez HF et al. Lancet. 2018;392:1519-1529
Vitale M et al. Curr Opin Pharmacol. 2020, 54:91-101 Husain M et al. N Engl J Med 2019;381:841-851



CARDIOVASCULAR OUTCOME TRIALS — GLP-1 RAs

Composite renal outcome

W Active drug m Placebo
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£
£ LEADER SUSTAIN 6 EXCEL REWIND
HR 0.78 0.64 0.88 0.85
(95% Cl) 0.67-0.92 0.46-0.88 0.76-1.01 0.77-0.93
p value p=0.003 p=0.005 p=0.065 p=0.0004

LEADER: new-onset persistent macroalbuminuria, persistent doubling of serum creatinine level (and eGFR <45 mL/min/m?), ESRD, renal death
SUSTAIN 6: new-onset persistent macroalbuminuria, persistent doubling of serum creatinine level (and eGFR <45 mL/min/m?), ESRD
EXCEL: new-onset persistent macroalbuminuria, 240% worsening of eGFR, ESRD, renal death

REWIND: new-onset persistent macroalbuminuria, 230% worsening of eGFR, ESRD

Vitale M et al. Curr Opin Pharmacol. 2020, 54:91-101



CARDIOVASCULAR OUTCOME TRIALS — GLP-1 RAs

Post-hoc individual renal endpoints

Trial

ELIXA

LEADER

SUSTAIN 6

EXSCEL

REWIND

Drug

New-onset persistent

macroalbuminuria

Lixisenatide

0.84 (0.68-1.02)
p=0.083

Liraglutide

0.74 (0.60-0.91)

Persistent doubling of

serum creatinine

230% worsening of eGFR

240% worsening of eGFR

250% worsening of eGFR

ESRD

Death due to renal disease

1.16 (0.74-1.83)
p=0.51

NA

NA

NA

NA

NA

Semaglutide

0.54 (0.37-0.77)

Exenatide ER

NR
p=0.19

Dulaglutide

0.77 (0.68-0.87)

0.89 (0.67-1.19)*
p=0.43

NA

NA

NA

0.87 (0.61-1.24)
p=0.44
1.59 (0.52-4.87)
p=0.41

1.28 (0.64-2.58)*
p=0.48

NA

NA

NA

0.91 (0.40-2.07)
p=0.83

NA

NA

NA

NA

NA

NA

NA

NA

0.89 (0.78-1.01)
p=0.066
0.70 (0.57-0.85)
p=0.0004

0.56 (0.41-0.76)
p=0.0002

0.75 (0.39-1.44)
p=0.39

NA

Data are reported as hazard ratios with 95% confidence intervals and p value.
Doubling of serum creatinine level and eGFR <45 mL/min/m2.

ER = extended release; eGFR = estimated glomerular filtration rate; ESRD: end-stage renal disease; NR: not reported; NA: not assessed.

Vitale M et al. Curr Opin Pharmacol. 2020, 54:91-101



CARDIOVASCULAR OUTCOME TRIALS — GLP-1 RAs

Systematic review and meta-analysis of cardiovascular outcome trials

GLP-1 receptor Placebo Hazard ratio NNT p value
agonist n/N (%) nfN (%) (95% CI) (95% Cl)

Composite kidney outcomel including macmatbuminurial .

ELIXA 172/2639 (6%) 203/2647 (6%) — 0-84 (0-68-1.02) 0.083

LEADER 268/4668 (6%) 337/4672 (7%) e 078 (0-67-0.92) 0.003

SUSTAIN-6 62/1648 (4%) 100/1649 (6%) * 0-64 (0-46-0.-88) 0-006

EXSCEL 366/6256 (6%) 407/6222 (7%) e 0-88 (0-76-1.01) 0.065

REWIND 848/4949 (17%) 970/4952 (20%) —— 0-85 (0-77-0-93) 0-0004
Overall 1716/20160 (9%) 2017/20142 (10%) @ 0.-83(0-78-0-89) 62(481096) cn-nom]
(I*=0.0%, p=0-413) . |
Worsening of kidney function i

ELIXA 35/3032 (1%) 41/3031 (1%) ' - 116 (0.74-1-83) 0-51

LEADER 87/4668 (2%) 97/4672 (2%) h 0.89 (0-67-1-19) 043

SUSTAIN-6 18/1648 (1%) 14/1649 (1%) , + » 1.28 (0-64-2.58) 0.48

EXSCEL 246/6456 (4%) 273/6458 (4%) . 0-88 (074-1.05) 016

REWIND 169/4949 (3%) 237/4952 (5%) —— 0-70 (0-57-0-85) 0-0004
Overall 555/20753 (3%) 662/20762 (3%) <>, 0.87 (0-73-1.03)  245(118 to-106471) 0.-098
(*=42.7%, p=0137) ’ ' |

05 1 15
4+ —»
Favours GLP-1  Favours
receptor agonist placebo

Kristensen SL et al. Lancet Diabetes Endocrinol 2019;7: 776—85
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CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

Trial EMPA-REG
e OUTCOME
Drug Empagliflozin

Participants, n
(active drug/placebo)

Median follow-up, years

eGFR (ml/min/1.73m?)
(active drug/placebo)

Renal function at baseline
Normal (eGFR 290)
Mild impairment (eGFR 60-89)
Moderate impairment (eGFR 30-59)
Severe impairment (eGFR<30)

Albuminuria at baseline
Normoalbuminuria
Microalbuminuria
Macroalbuminuria

7,020
(4,687/2,333)

3.1

73.8/74.2

21.9%
52.2%
25.9%

60.0%
29.0%
11.0%

EXCL CRITERION:

eGFR <30
ml/min/1.73m?

Zinman B et al. N Engl J Med. 2015;373:2117-2128



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

o . - . . . F
Empagliflozin Cardiovascular Outcome Event Trial in Type 2 Diabetes Mellitus Patients (EMPA-REG OUTCOME)  , o SMEE=C

A Incident or Worsening Nephropathy
100

o0

g0l  Hazard ratio, 0.61 [95% CI, 0.53-0.70)
P<0.001

Cumulative Probability
of Event (%)
&
1

Placebao
%) /_l_,_/_/-’_,_f‘_l__:f_‘_'
___'_‘_._r'-._._
o it Empaglifiozin

i ‘_,_r‘_._.,_.—'-
] 1

Q 2] 12 13 24 30 36 42 48
Manth
MNo. at Risk
Empaghfiozin 4124 3994 3848 3669 3171 2279 1887 1219 290
Placeba 2061 1946 1836 1703 1433 1016 Bi3 5821 16

Progression to macroalbuminuria, doubling of serum creatinine level
accompanied by eGFR of <45 ml/min/1.73 m?, initiation of renal-replacement
therapy, or death from renal disease

loig o
B Post Hoc Renal Composite Outcome
100
m_
B0 A
o 74 Hazard ratio, 0.54 [95% Cl, 0L40-0.75)
4 6 p<0.001
B0 £
g # 50+ *;- Placebo
E 40 B
o 2. e
'ﬁ lE 30— 1- -ﬁpigliﬂuzin
E kE 20 0 ; T T T T 1
i} 12 18 24 130 136 42 4R
L 10—
[: ] ] ] ﬁ ] 1 ]
0 [ 12 18 24 30 36 437 43
Month
No. at Risk
Empaglifiozin 4645 4500 4377 4241 3719 2715 22BD 1496 360
Placebo 2323 2229 2146 2047 1771 1289 1079 680 144
Doubling of serum creatinine level accompanied by eGFR of <45 ml/min/1.73
m?, initiation of renal-replacement therapy, or death from renal disease

Wanner C et al. N Engl J Med. 2016;375:323-334



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

, - : : : T
Empagliflozin Cardiovascular Outcome Event Trial in Type 2 Diabetes Mellitus Patients (EMPA-REG OUTCOME) ‘:‘*f e
Empaglifiozin Placebo
no. with event/  rate/1000 no. with event/  rote/1000
Renal Outcome Measure e ey e Hazard Ratio (95% C1] P Value
Incident or worsening nephropathy or cardiovascular death 675/4170 (162)  60.7 497/2102 (23.6) 959 o 0.61 (0.55-0.65) <0.001
incident or worsening nephrogathy S25/4124 (127) 478 388/2061 (18.8)  76.0 b 0,61 (0.53-0.70) <0.001
Progression to macroalbuminuria 450/405]1 (11.2) 418 330/2033 (16.2) 649 e 062 (0.54-0.72) <0.001
Doubling of serum creatinine level accompanied by eGFR TO 4645 [1.5) 33 602313 (1.6) 8.7 i 0.56 (0.39-0.79) «<0,001
of =45 mi/min/1.73 m
Initiation of renal-replacement therapy 13/4687 (0.3) 1O 14/2333 06] 21 booe o 0.45 (0.21-0.97) 0.04
Doubling of serum creatinine level accompanied by eGFR B1j4645 (1.7) 6.3 71/2323 (3.1} 115 o B 0.54 (0.40-0.75) <0.001
of =45 mi{min 173 m’, initiation of renal-replacement
therapy, or death from renal disease
Incident albuminuria in patients with a normal albumin level 1830/2779 (51.5) 2525 703/1374 (51.2) 268.0 L 0.95 [0.87-1.04) 0.25
at basefineg
r T 1 T 1
0125 025 05 L0 20 40
- -
Empaglifiozin better Placebo better

Wanner C et al. N Engl J Med. 2016;375:323-334



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

[ 4 L J
1 azi i il i i i %% EMpAREG
Empagliflozin Cardiovascular Outcome Event Trial in Type 2 Diabetes Mellitus Patients (EMPA-REG OUTCOMIE) Ey i SUTCOME:
A Change in eGFR over 192 Wk
78+
NE 76+
R
=
E 74+ E
= Empaglifiozin, 10 mg m
= [
— ~— -
(-4 = o
[ z & - =N A
9 Empaglifiozin, 25 mg E 60 i g i i‘§§_§
s : S
= 70 E 55+ * §
3 o Patients with }
2 - —— Normoalbuminuria, placebo fos * *
< 68 50 —— Normoalbuminuria, empagliflozin }
— — Microalbuminuria, placebo e, -
I 45 — — Microalbuminuria, empagliflozin
Baseline 4 12 28 52 66 80 94 108 122 13 150 164 178 192 S
- --- Macroalbuminuria, empagliflozin
Week 40 oy
No. at Risk ualulz 2%! 4 5'1 6'6 Blo 9'4 10'8 ﬂz 13!6 15[0 1d4 ﬂh 15'1-2
Placebo 2323 22952267 2205 2121 2064 1927 1981 1763 1479 1262 1123 977 731 448 Follow-up (week)
Empagliflozin, 10 mg 2322 272907264 2235 2162 2114 2012 2064 1839 1540 1314 1180 1024 785 513 Patients with normoalbuminuria
Empagiiﬂozin,ls mg 2322 2288 2369 2216 2156 2111 2006 2067 1871 1563 1340 1207 1063 838 524 PI:EIEEID 1376 1344 1306 12?11248 1172 1197 106? ﬂgs ?63 B?B 589 452 282
No. in Follow-up Empaglificzin 27662706 2661 2594 253924192493 22501861160914501263 088 624
Analysis Patients with microalbuminuria
Total 7020 70206996 6931 6864 6765 6696 6651 6068 5114 4443 3961 3488 2707 1703 Placeba 6?1 654 541 61? 595 550 ﬂé 515 432 3?6 335 294 214 128
Empaglificzin 13241296 1264 12251198 1151 11681046 883 744 666 500 453 300
Patients with macroalbuminuria
Placebo 260 253 244 222 208 194 106 168 138 110 101 86 57 34
Empaglificzin 504 486 480 455 444 410 430 378 324 268 243 206 159 98

Wanner C et al. N Engl J Med. 2016;375:323-334
Cherney DZI et al. Lancet Diabetes Endocrinol. 2017;5:610-621



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

Trial

CANVAS
Program

Drug

Participants, n
(active drug/placebo)

Median follow-up, years

eGFR (ml/min/1.73m?)
(active drug/placebo)

Renal function at baseline
Normal (eGFR 290)
Mild impairment (eGFR 60-89)
Moderate impairment (eGFR 30-59)
Severe impairment (eGFR<30)

Albuminuria at baseline
Normoalbuminuria
Microalbuminuria
Macroalbuminuria

Canagliflozin

10,142
(5,795/4,347)

2.4

76.7/76.2

24.4%
55.5%
20.1%

69.8%
22.6%
7.6%

EXCL CRITERION:

eGFR <30
ml/min/1.73m?

Neal B et al. N Engl J Med 2017;377:644-57.



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

CANagliflozin cardioVascular Assessment Study (CANVAS) v

CANVAS Program

Composite outcome of doubling of serum creatinine, ESKD, or death from renal causes D Composite of 40% Reduction in eGFR, Requirement for Renal-Replacement Therapy,
or Death from Renal Causes
3.0 — Placebo 1994 1971 Hazard ratio, 0.60 (95% CI, 0.47-0.77)
—— Canagliflozin 90 8-
HR 0- % (10-33-0-8 o
2.5 53(95 33-0-84) T 804 g_
3 £ 707 3:
E 20- @& 60- 3]
>
T £ 24 et vy
= 50 1 Canagliflozin
m = —
= 159 5 40 0 T T T T T T T T T 1
E @ 0 26 52 78 104 130 156 182 208 234 260 286 312 338
E 1-0+ .§ 304
z 3 2
0-5+ 10
i e 0 | | | I | ! I I |
0 , , : : : | | r r , , , , 0 26 52 78 104 130 156 182 208 234 260 286 312 338
0 26 52 78 104 130 156 182 208 234 260 286 312 1338 Wik since Randomizsiion
Time since randomisation (weeks) .
Number at risk No. at Risk
Placebo 4347 4291 4235 4170 3050 1693 1294 1276 1253 1229 1200 1181 844 237 Placebo 4347 4287 4227 4151 3029 1674 1274 1253 1229 1202 1173 1148 819 229
Canagliflozin 5795 5741 5677 5599 4476 3089 2670 2641 2597 2564 2520 2481 1809 501 Canagliflozin 5795 5737 5664 5578 4454 3071 2654 2623 2576 2542 2495 2450 1781 493

Perkovic V et al. Lancet Diabetes Endocrinol. 2018;6:691-704
Neal B et al. N Engl J Med 2017;377:644-57.



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

CANagliflozin cardioVascular Assessment Study (CANVAS) v

CANVAS Program

Numberof  Canaglifiozin Placebo Hazerd ratic
participants participants with participantswith (95%Cl)
with an an event per an event per
event 1000 patient-years 1000 patient-years
New-onset albuminuria 1990 100-4 1308 - ’ 0-80 (0-73-0-88)
New-onset microalbuminuria 1935 967 1273 P 0-80 (0-73-0-87)
New-onset macroalbuminuria 636 151 276 —— ; 0-58 (0-50-0-68)
dSCr. ESKD, or death from renal causes 73 15 2.8 - i 0-53(0-33-0-84)
dSCr, ESKD, death from renal causes, or new-onset macroalbuminuria BG8 151 274 —— .' 0-58 (0-50-0-67)
dSCr, ESKD, or death from renal or cardiovascular causes 518 132 158 —— 0.82 (0.68-0.97)
40% reduction in eGFR, ESKD, or death from renal causes 249 55 9.0 —— | 0-60 (0.-47-0:77)
40% reduction in eGFR, ESKD, death from renal causes, or new-onset macroalbuminuria 847 18-6 333 — * 0-57 (0-50-0-66)
40% reduction in eGFR, ESKD, or death from renal or cardiovascular causes G679 16-9 21.6 —_— : 077 (0-66-0-89)
40% eGFR reduction 239 53 87 s ; 0-60 (0-47-078)
dsCr 60 12 24 - i 0-50(0-30-0-84)
ESKD 18 0-4 06 . 077 (0-30-1.97)
ESKD or death from renal causes 21 04 08 . 056 (0-23-132)
T T 1 1
025 050 1-00 2-00
«— —
Favours canagliflozin Favours placebo

Perkovic V et al. Lancet Diabetes Endocrinol. 2018;6:691-704



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

0 o
CANagliflozin cardioVascular Assessment Study (CANVAS) @
CANVAS Program
A A g0,
_ —® = = UACR <30, Canaglifiozin
80— ——Placebo e — = = )
5 —— Canagliflazin 75 11\-/* ——— = :/2 = = T =z UACR <30, Placebo
— g
= 0= % g = -;"'E--~{--—I---i' T -3 UACR 30-300, Canaglifiozin
E _ I I I I 3 T UACRS30-300,Placebo
K e 651 X
h E O
4 “eolEET F
5 € 55 I <4 {
E £ i
z 2 & I I UACR >300, Canaglifiozin
; : i1
= w
i (g 45 4
E I UACR >300, Placebo
& 40
2
E 35
30 T T T T T T T T T T T 1
68 | ; ; : : | : ; : | | ; , 0 26 52 78 104 130 156 182 208 234 260 286 31
Baseline 180r26 52 78 104 130 156 182 208 234 260 286 312 338 ; SNBSS ISR
Participants, n
A . A UACR <30 Canaglifiozin 3960 3739 3613 3390 3206 2126 1622 1433 1498 1327 1408 1264 1231
Number of Time since randomisation (weeks) < Placebo 2047 2788 2677 2473 2263 1239 742 636 646 564 587 523 504
participants UACR30.g00 Cenediifiozin 1300 1232 1181 1008 1030 645 400 435 454 367 407 358 340
Placebo 4276 4038 3867 3538 3212 1740 1030 881 899 785 Bog 726 694 243 Placebo 933 876 837 759 680 352 225 193 200 178 183 170 159
Canagliflozin 5711 5395 5212 4867 4570 2964 2230 1961 2039 1795 1B95 1695 1653 548 AR5 Canaglifiozin 398 373 368 331 287 157 97 82 77 72 68 64 63
z Placebo 344 325 306 283 227 110 58 49 48 40 34 30 28

Perkovic V et al. Lancet Diabetes Endocrinol. 2018;6:691-704
Neuen BL et al. JASN. 2019 Nov;30(11):2229-2242.



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

Trial

DECLARE-
TIMI 58

Drug

Participants, n
(active drug/placebo)

Median follow-up, years

eGFR (ml/min/1.73m?)
(active drug/placebo)

Renal function at baseline
Normal (eGFR 290)
Mild impairment (eGFR 60-89)
Moderate impairment (eGFR 30-59
Severe impairment (eGFR<30)

Albuminuria at baseline
Normoalbuminuria
Microalbuminuria
Macroalbuminuria

Dapagliflozin

17,160
(8,582/8,578)

4.2

85.4/85.1

. EXCL CRITERION:
47.6% eGFR <60
45.0% ml/min/1.73m?
7.4%

69.1%
23.9%
7.0%

Wiviott SD et al. N Engl J Med 2019;380:347-57.



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

The Dapagliflozin Effect on Cardiovascular Events—Thrombolysis in Myocardial Infarction 58 (DECLARE-TIMI 58) trial

P

DECLARE

0-06—

HR 0-53 (95% Cl 0-43-0-66; p<0-0001)

0-054

0-04+

0-03-

002+

Cumulative probabil ity of event

001+
G ] T T } T ] ] T
] 05 1-0 1.5 20 25 30 35 4-0
Number at risk
Placebo grovp 8578 8504 8415 8311 8193 8056 7925 7403 5382
Dapagliflozin - 8582 8523 8422 8338 8242 8127 8004 7522 g464

group

0067 LR 054 (95% C1 0-43-0-67; p<0-0001)
0-05—
=
o
z
= 004
=
+
% 0-03
o J
= [
_.5'; 0-02- SRR
: |
3 .
~ 0014 —
0 I I I T I I I I
] 05 1.0 15 2.0 2.5 30 35 4.0
Time since randomisation (years)
Number at risk
Placebo group 8578 8503 8416 8313 8197 8053 7029 7406 5383
Dapagliflozin 8582 8523 8421 8338 8242 8128 8004 7522 5464

group

Composite renal outcome: >40% decrease in eGFR, ESRD, renal death

Sustained eGFR decrease >40%

Mosenzon O et al. Lancet Diabetes Endocrinol. 2019;7:606-617



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

Trial

CREDENCE

Drug

Participants, n
(active drug/placebo)

Median follow-up, years

eGFR (ml/min/1.73m?)
(active drug/placebo)

Renal function at baseline
Normal (eGFR 290)
Mild impairment (eGFR 60-89)
Moderate impairment (eGFR 30-59)
Severe impairment (eGFR<30)

Albuminuria at baseline
Normoalbuminuria
Microalbuminuria
Macroalbuminuria

Canagliflozin

4,401
(2,202/2,199)

2.6

56.3/56.0

4.8%
35.4%
55.9%

3.9%

0.7%
11.3%
88.0%

INCL CRITERIA:

eGFR 30-90 ml/min/m?
UACR >300 mg/g

Perkovic V et al. N Engl J Med 2019;380:2295-306.



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

in Participants With Diabetic Nephropathy (CREDENCE)

Evaluation of the Effects of Canagliflozin on Renal and Cardiovascular Outcomes

A Primary Composite Outcome

B Renal-Specific Composite Outcome

l:' ;(s) Hazard ratio, 0.70 (95% Cl, 0.59-0.82) lg‘ 209 Hazard ratio, 0.66 (95% Cl, 0.53-0.81)
<3 B P=0.00001 T & P<0.001
aé 80 20 Placebo %— 80 15 Placebg_—
g o s .§ 04 10
e 91 10 2 60
o 504 5 Canagliflozin o S04 5 Canagliflozin
E =
3 40 0 3 404 0
I T T T T T T 1 I T T T T T T 1
2 304 0 6 12 18 24 30 36 42 £ 30 0 6 12 18 24 30 36 42
2 20 - £ 204
£ 10 / £ 10 4,__/‘__——:{—_——//‘
c 1 1 1 1 1 T 1 c 1 I 1 I 1 I 1
0 6 12 18 24 30 36 42 0 6 12 18 24 30 36 42
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Placebo 2199 2178 2132 2047 1725 1129 621 170 Placebo 2199 2178 2131 2046 1724 1129 621 170
Canagliflozin 2202 2181 2145 2081 1786 1211 646 196 Canagliflozin 2202 2181 2144 2080 1786 1211 646 196
C End-Stage Kidney Disease D Dialysis, Kidney Transplantation, or Renal Death
1009 169 44o7ard ratio, 0.68 (95% C, 0.54-0.86) 1009 109 4azard ratio, 0.72 (95% Cl, 0.54-0.97)
— 90 14 —_ 904
3 12.] P=0002 ® 8
E 80 i Placebc;/ %— 80 p Placebo
70{ g 70
‘E 60-| 6 ‘E 60 4
s 504 4 Canagliflozin s 50+ 2 Canagliflozin
£ o 2 ’E 40
; 0- 1 1 I 1 3 0 I 1 I I 1 I I 1
£ 304 0 6 12 18 24 30 36 42 £ 304 0 6 12 18 24 30 36 42
2 201 2 204
s v # & 104
c 1 1 T T T T 1 c 1 I 1 T T T 1
0 6 12 18 24 30 36 42 0 6 12 18 24 30 36 42
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Placebo 2199 2182 2141 2063 1752 1152 641 178 Placebo 2199 2183 2147 2077 1776 1178 653 180
Canagliflozin 2202 2182 2146 2091 1798 1217 654 199 Canagliflozin 2202 2184 2148 2100 1811 1236 661 199

Perkovic V et al. N Engl J Med 2019;380:2295-306.
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CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

°
Evaluation of the Effects of Canagliflozin on Renal and Cardiovascular Outcomes @REDENCE
in Participants With Diabetic Nephropathy (CREDENCE)
Hazard Ratio
Variable Canagliflozin Placebo Canagliflozin Placebo (95% ClI) P Value
events/
no.ftotal no. 1000 patient-yr
Efficacy
Primary compaosite outcome 245/2202 340/2199 43.2 61.2 0.70 (0.58-0.82) 0.0000
Doubling of serum creatinine level 11872202 188/2199 20.7 333 0.60 (0.48-0.76) <0.001
End-stage kidney disease 116/2202 165/2199 20.4 294 0.68 (0.54-0.86) 0.002
Estimated GFR <15 ml/min/1.73 m? 782202 125/2199 13.6 222 0.60 (0.45-0.80) NA
Dialysis initiated or kidney transplantation 76/2202 100/2199 133 17.7 0.74 (0.55-1.00) MNA
Renal death 2/2202 32199 0.3 0.9 MNA MNA
Cardiovascular death 11042202 140/2199 19.0 244 0.78 (0.61-1.00) 0.05
Secondary outcomes
Cardiovascular death or hospitalization for heart failure 179/2202 253/2199 315 454 0.69 (0.57-0.83) <0.001
Cardiovascular death, myocardial infarction, or stroke 21772202 269/2199 387 48.7 0.80 (0.67-0.95) 0.01
Hospitalization for heart failure 89/2202 141/2199 15.7 253 0.61 (0.47-0.80) <0.001
End-stage kidney disease, doubling of serum creatinine 153/2202 224[2199 27.0 40.4 0.66 (0.53-0.81) <0.001
level, or renal death
Death from any cause 168/2202 2012198 29.0 350 0.83 (0.68-1.02) MNA
Cardiovascular death, myocardial infarction, stroke, or 273J2202 361/2199 49.4 66.9 0.74 (0.63-0.86) NA
hospitalization for heart failure or unstable angina
End-stage kidney disease, renal death, or cardiovascular death 2142202 28772199 376 51.2 0.73 (0.61-0.87) NA
Dialysis, kidney transplantation, or renal death§ 78/2202 105/2199 13.6 18.6 0.72 (0.54-0.97) NA

Perkovic V et al. N Engl J Med 2019;380:2295-306.



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

Evaluation of the Effects of Canagliflozin on Renal and Cardiovascular Outcomes C/(?}REDENCE'
in Participants With Diabetic Nephropathy (CREDENCE)

P Value for
Subgroup Canagliflozin Placebo Canagliflozin Placebo Hazard Ratio (95% ClI) Interaction
no. of patients fotal no.  events/1000 patient-yr
Primary composite outcome of ESKD, i
doubling of serum creatinine, !
or renal or CV death !
Screening estimated GFR I 0.11
30 to <45 mifmin/1.73 m? 119/657  153/656 722 95.4 - — 0.75 (0.59-0.95)
45 to <60 ml/min/1.73 m? 56/640  102/639 134 63.1 —e— | 0.52 (0.38-0.72)
60 to <90 ml/min/1.73 m? 70/905  85/904 299 36.5 — — 0.82 (0.60-1.12)
Baseline UACR | 0.49
<1000 69/1185  88/1163 220 28.8 —— 0.76 (0.55-1.04)
-1000 176/1017 252/1036 696 100.8 o | 0.67 (0.55-0.81)
Renal-specific composite outcome :
of ESKD, doubling of serum !
creatinine, or renal death !
Screening estimated GFR | 0.18
30 to <45 ml/min/1.73 m? 85/657 115/656 516 7.7 |—.—| i 0.71 {0.53-0.94)
45 to <60 ml/min/1.73 m? 33/640  66/639 19.7 0z p—e— | 0.47 (0.31-0.72)
60 to <90 ml/min/1.73 m? 35/905  43/904 14.9 18.5 — — 0.81 (0.52-1.26)
Baseline UACR | 0.16
<1000 29/1185  31/1163 9.2 10.2 — — 0.90 (0.54-1.50)
>1000 124/1017 1931036  49.1 77.2 e | 0.61 (0.49-0.76)
025 050 100 200 400
Canagliflozin Placebo
Better Better

Perkovic V et al. N Engl J Med 2019;380:2295-306.



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

Class effects of SGLT2 inhibitors on cardiorenal outcomes

Composite Renal Outcomes
HR=0.70
@ (0.59-0.82)
I p=0.00001
DECLARE-TIMI 58 CANVAS EMPA-REG OUTCOME CREDENCE
N=17,160 N=10,142 N=7020 N=4401
Prior CVD: 6974 (40.6%) Prior CVD: 6656 (65.6%) Prior CVD: 6964 (99.2%) Prior CVD: 2220 (50.4%) 50 +
Mean eGFR=85.2 Mean eGFR=76.5 Mean eGFR=74 Mean eGFR=56.2
100% 100% 100% 100% n
m
90% 90% 90% 90% #
T w0
80% 80% 80% 80% g
=
70% 70% 70% 70% [
60% 60% 60% 60% E
R |
s0% 50% 50% 50% + &
a0% 40% 40% 0% 1 ﬁ
Eed
30% 30% 30% 30% + eGFR <60: 2,631 E
m {
20% 20% 0% 20% T = HR=0.54
10% 10% ©GFR <60: 2,039 10% TR SRR 10% + HR=0.60 (0.40-0.75)
eGFR <60: 1,265 HR=0.53 {0.47-0.77) p<0.001
i o o% A o% i L (0.43-0.66) p=<0.001
pe0.001
Placebo
115
[}

DECLARE-TIMI 58 CANVAS EMPA-REG OUTCOME CREDENCE

Kluger AJ te al. Cardiovasc Diabetol. 2019;18:99



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

L
Meta-analysis on hard renal endpoints
B Substantial loss of kidney function, ESKD, or death due to kidney disease
CREDENCE 77 4401 N = 0-66 (0-53-0-81)
DECLARE-TIMI 58 365 17160 — B 0-53 (0-43-0-66)
CANVAS Program 73 10142 = 0-53 (0-33-0-84) )
EMPA-REG OUTCOME 152 6968 — 0-54 (0-40-075) - 42%
Overall .» 0-58 (0-51-0.66;
F=0-0%; Prosarngensey=0-49 p<0-0001)
| | ]
A EskD Events  Patients RR (95% C1)
Events  Patients RR (95% CI) CREDENCE 183 4401 = - 0:72 (0-54-0-97)
CREDENCE 281 4401 ™1 068 (054-086)| | DECLARETIMISE . -~ Egjﬁﬂ
DECLARE-TIMI 58 25 17160 = 0-31(0-13-079) EMPA-REGOUTCOME 14 7020 . 0-90(0-30-2:67)
CANVAS Program 18 10142 » 077 (0:30-1.97)
EMPA-REG OUTCOME 1 7020 = 0-60 (0.18-1.98) — ’ 0.67 (0-52-0-86;
P*=0-0%; Prusucgunety= 0-53 p=0-0019)
Overall ‘ 0-65 (0.53-0-81; A &
P=0-0%; Pyumrogersin=0-41 p<0.0001) : : ; ;
I I I Favours SGLT2 inhibtor ~ Favours placebo

Figure 1: Effect of SGLT2 inhibitors on dialysis, transplantation, or death due to kidney disease

-35% - 33%

Neuen BL et al. Lancet Diabetes Endocrinol. 2019;7:845-854



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

Summary of the effects of SGLT2 inhibition on major kidney outcomes

Events  Patients RR (95% Cl)
Dialysis, transplantation, 252 38723 —m— 0-67 (0-52-0-86)
or death due to kidney disease
ESKD 335 38723 —i— 065 (0-53-0-81)
Substantial loss of kidney function, 967 38671 B 0-58 (0-51-0-66)
ESKD, or death due to kidney disease
Substantial loss of kidney function, 2323 38676 —— 0-71(0-63-0-82)
ESKD, or death due to cardiovascular
or kidney disease
Acute kidney injury 943 38684 —— 075 (0-66-0-85)
05 1.0 15
<
Favours SGLT2 inhibtor  Favours placebo

Neuen BL et al. Lancet Diabetes Endocrinol. 2019;7:845-854



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

Effect of SGLT2-Is on substantial loss of kidney function, ESKD, or death due to kidney disease,

stratified by baseline eGFR

Events  Patients RR (95% CI})
eGFR =90 mL/min per 1.73 m’*
DECLARE-TIMI S8 120 8162 —-— 0-50(0-34-0-73)
CANVAS Program 7 2476 L] 0-32(0-12-0-88)
EMPA-REG OUTCOME 22 1529 BB 0-21 (0-09-0-53)
Subtotal B T 0.37 (0-21-0-63; p<0.0001)
1P=41-8%; Pyemgenciy=0-18
aGFR 60~<90 mL/min per 1.73 m*
CREDEMCE 78 1809 _ 0-81 (0-52-1.26)
DECLARE-TIMIG8 186 7732 — — 0-54 (0-40-073)
CANVAS Program 30 5625 = 0-48 (0-23-0-98)
EMPA-REG OUTCOME 61 3638 — i 0-61 (0-37-1-02)
Subtotal e 0-60 (0-48-0-74; p<0-0001)
P=0-0%; Pratproguraity=0-46
eGFR 45—~60 mL/min per 1.73 m*
CREDENCE 99 1279 —i— 0-47 (0-31-072)
CANVAS Program 16 1485 £ 074 (0-28-2.01)
EMPA-REG OUTCOME 39 1238 = 0-68 (0-36-1-28)
Subtotal T Taee 0-55 (0-39-0-76; p<0-0001)
1P=0-0%; Pyeterngereity=0-52
eGFR <45 mU'min per 173 m*
CREDEMCE 200 1213 —iE— 0-71(0-53-0-94)
CANVAS Program 10 554 - 079(0-21-2-94)
EMPA-REG OUTCOME 30 53 i 0-63 (0-30-129)
subtotal 0.70 (0-54-0-91; p=0-0080)
I’=0-0%: p, ,=0:94
[ Pirena TOr 8GFR subgroup=0-073 ]

T T L
03 05 10 15§

- ORI e
Favours SGLT2 inhibtor  Favours placebo

Effect across UACR subgroups: pieng=0.66
Effect between users and non-users of RAS-IS: ppeterogeneity=0-31

Neuen BL et al. Lancet Diabetes Endocrinol. 2019;7:845-854



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

Trial

Drug

Participants, n
(active drug/placebo)

Median follow-up, years

eGFR (ml/min/1.73m?)
(active drug/placebo)

Renal function at baseline
Normal (eGFR 290)
Mild impairment (eGFR 60-89)
Moderate impairment (eGFR 30-59)
Severe impairment (eGFR<30)

Albuminuria at baseline
Normoalbuminuria
Microalbuminuria
Macroalbuminuria

DAPA-CKD

Dapagliflozin

4,304
(2,152/2,152)

2.4

43.2/43.0

10.5%
75.0%
14.5%

10.3%
89.7 %

67.5% with T2DM

INCL CRITERIA:
eGFR 25-75 ml/min/m?
UACR 200-5000 mg/g

Heerspink HIL et al. N Engl J Med. 2020 Sep 24.



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

A Study to Evaluate the Effect of Dapagliflozin on Renal Outcomes and Cardiovascular Mortality

Cumulative Incidence (%)

No. at Risk
Placebo

in Patients With Chronic Kidney Disease (DAPA-CKD) (CP DAPACKD
A Primary Composite Outcome B Renal-Specific Composite Outcome
249 Hazard ratio, 0.61 (95% Cl, 0.51-0.72) 209 Hazard ratio, 0.56 (95% Cl, 0.45-0.68)

100 9o P<0.001 100- il P<0.001

90- 16- Placebo . 90- Placebo

80— 8 80 129

04 g 704 ]

60 8 i 84 60-

so4 44 Dapaglifiozin B s 4 Dapagliflozin

L1

4{’_ n I I ] ] ] 1 1 1 E ‘"J_ D" T I ] ] I ] ] 1
30+ 0 4 3 12 16 20 24 28 32 34  30- 0 4 8 12 16 20 24 28 32
20~ § 20-

10- _céﬁ 10- #
G | T ] | | | I 1 0 _I= | I T | I 1

0 4 8 12 16 20 24 28 32 0 4 8 12 16 20 24 28 32

Months since Randomization Months since Randomization
No. at Risk
2152 1993 1936 1858 1791 1664 1232 774 270 Placebo 2152 1993 1936 1858 1791 1664 1232 774 270
Dapaglifiozin 2152 2001 1955 1898 1841 1701 1288 831 309 Dapaglifiozin 2152 2001 1955 1898 1841 1701 1288 831 309

Sustained decline in eGFR >50%, ESRD, or death from renal or

cardiovascular causes

causes

Sustained decline in eGFR >250%, ESRD, or death from renal

Heerspink HIL et al. N Engl J Med. 2020 Sep 24.



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

A Study to Evaluate the Effect of Dapagliflozin on Renal Outcomes and Cardiovascular Mortality

in Patients With Chronic Kidney Disease (DAPA-CKD) ( P DAPACKD
Number of Events
DAPA 10 mg Placebo
HR (95% Cl) (N=2152) (N=2152) HR 95% Cl p-value
Primary Composite Outcome E
I
s:’:::::;‘(’:ff;g;/‘;:GFR Decline, ESKD, l; 197 312 0.61 (0.51,0.72)  0.000000028
Components of the Primary Composite Outcome i
I
250% eGFR Decline i : 112 201 0.53 (0.42,0.67) <0.0001
ESKD i - 109 161 0.64 (0.50, 0.82) 0.0004
eGFR <15mL/min/1.73m? : - 84 120 0.67 (0.51, 0.88) 0.0045
I
Chronic Dialysis E - 68 99 0.66 (0.48, 0.90) 0.0080
I
Transplantation i 3 8 NC
Renal Death i 2 6 NC
CV Death : L 65 80 0.81 (0.58,1.12) 0.2029
0.30 0 I60 1.00 1,I25

DAPA 10 mg Better  Placebo Better
< >

Heerspink HIL et al. N Engl J Med. 2020 Sep 24.



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

A Study to Evaluate the Effect of Dapagliflozin on Renal Outcomes and Cardiovascular Mortality

in Patients With Chronic Kidney Disease (DAPA-CKD) ( P DAPACKD
Number of Events
DAPA 10 mg p-value
HR (95% CI) (N=2152) Placebo (N=2152) HR 95% Cl Interaction
Composite of 250% eGFR Decline, ESKD, or Renal or CV Death
All Patients —— 197 312 0.61 (0.51, 0.72)
T2D at Baseline 0.24
Yes — 152 229 0.64 (0.52,0.79)
No — 45 83 0.50 (0.35,0.72)
UACR (mg/g) at Baseline 0.52
<1000 - 44 84 0.54 (0.37,0.77)
>1000 _ 153 228 0.62 (0.50, 0.76)
eGFR (mL/min/1.73m?) at Baseline 0.22
<45 — 152 217 0.63 (0.51, 0.78)
245 —_— 45 95 0.49 (0.34, 0.69)
| | |
0.13 0.50 1.00 1.25

DAPA 10 mg Better  Placebo Better
< >

Heerspink HIL et al. N Engl J Med. 2020 Sep 24.



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

Trial VERTIS CV
Drug Ertugliflozin
Participants, n 8,246
(active drug/placebo) (5,499/2,747)
Median follow-up, years 3.0

eGFR (ml/min/1.73m?)
(active drug/placebo) 76.1/75.7

Renal function at baseline EXCL CRITERION:
Normal (eGFR 290) eGFR <30
Mild impairment (eGFR 60-89) 78.1% ml/min/1.73m?2
Moderate impairment (eGFR 30-59) 21.9%
Severe impairment (eGFR<30) -

Albuminuria at baseline

Normoalbuminuria NR
Microalbuminuria NR
Macroalbuminuria NR

Cannon CP et al. N Engl J Med. 2020 Sep 23.



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

Cardiovascular Outcomes Following Ertugliflozin Treatment in Type 2 Diabetes Mellitus Participants With Vascular Disease
The VERTIS CV Study #¥VERTIS CV

D Composite Renal Outcome Event

co il g T ratio, 0.81 (95.8% Cl, 0.63—1.04)

Placebo

~

LM
|

o
]

Ertugliflozin

Cumulative Incidence (%)
=
|
[l
1

0~ 1 T I | 1
0 6 12 24 36 48 60
25—
————
O e pr—— T T T 1
0 6 12 24 i6 43 &0
Months
MNo. at Risk
Placebo 2747 2703 2643 2543 1371 1116 215
Ertuglifiozin 5499 5394 5299 5110 2756 2271 406

Death from renal causes, renal replacement therapy, or doubling of the serum creatinine level

Cannon CP et al. N Engl J Med. 2020 Sep 23.



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

Cardiovascular Outcomes Following Ertugliflozin Treatment in Type 2 Diabetes Mellitus Participants With Vascular Disease
The VERTIS CV Study % \VERTIS CV

» Sustained 40% reduction in eGFR, chronic kidney dialysis/transplant or renal death: HR 0.66 (0.50-0.88), p<0.01
(similar across CKD stage and level of UACR)

» Sustained 40% reduction in eGFR: HR 0.65 (0.49-0.87), p<0.01

» Progression of albuminuria: HR 0.79 (0.72-0.86), p<0.01

» Regression of albuminuria: HR 1.23 (1.10-1.36), p<0.01
» Mean UACR: difference relative to placebo at month 60 2 -16.2%

» Mean eGFR: difference in LSM relative to placebo at month 60 2 -2.55 ml/min/1.73 m?
- -5.80 ml/min/1.73 m? in macroalbuminuria group

Cherney DZI, presented at 56° annual meeting EASD, 23 sep 2020



CARDIOVASCULAR and RENAL OUTCOME TRIALS — SGLT2-Is

Trial DAPA-HF EMPEROR-
Reduced
Drug 42% and 50% Dapagliflozin | Empagliflozin
with T2DM
Participants, n 4,744 3,730
(active drug/placebo) (2,373/2,371) | (1,863/1,867)
Median follow-up, years 1.5 1.3
eGFR (ml/min/1.73m?)
(active drug/placebo) 66.0/65.5 61,8/62,2
Renal function at baseline EXCL CRITERION:
Normal (eGFR >90) eGFR <30 or <20
Mild impairment (eGFR 60-89) ml/min/1.73m?2 59.4% 51.7%
Moderate impairment (eGFR 30-59) 40.6% 48.3%
Severe impairment (eGFR<30) -
Albuminuria at baseline
Normoalbuminuria NR NR
Microalbuminuria NR NR
Macroalbuminuria NR NR

McMurray JJV et al. N Engl J Med 2019;381:1995-2008.
Packer M et al. N Engl J Med. 2020 Aug 29.



ONGOING TRIALS IN CKD PATIENTS

EMPA-KIDNEY: The Study of Heart and Kidney Protection With Empagliflozin

't EMPA-KIDNEY

The study of heart and kidney protection
with empagliflozin

INCLUSION CRITERIA: Composite primary outcome:
w and w/o T2DM
kidney disease progression or
eGFR >20 to <45 mL/min/1.73m? cardiovascular death

eGFR 245 to <90 mL/min/1.73m?
and UACR >200 mg/g

A Research Study to See How Semaglutide Works Compared to Placebo in People With T2D and CKD (FLOW)

FLOW

semaglutide | renal
outcomes trial

INCLUSION CRITERIA: Composite primary outcome:
w T2DM

kidney disease progression or
eGFR <75 to 250 ml/min/1.73 m? cardiovascular death

and UACR >300 to <5000 mg/g
eGFR <50 to 225 ml/min/1.73 m?
and UACR >100 to <5000 mg/g
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COMPARISON GLP-1 RAs/SGLT2-Is

Comparison of the Effects of GLP-1 RAs and SGLT2-Is for Prevention of Renal Outcomes in Type 2 Diabetes Mellitus

Trials Patients Events Treatment Placebo Weights Composite renal outcome HR [95% CI]
n/N n/N with macroalbuminuria

GLP1-RA

ELIXA 5286 375 203/2639 17212647 20.0 v—-—-u 0.84 [0.68, 1.02]
LEADER 9340 605 265/4668 337/4672 322 —_— 0.78 [0.67, 0.92]
SUSTAIN-8 3297 162 62/1648 100/1649 7.7 | = = 0.64 [0.486, 0.88]
EXSCEL 14752 773 366/6256 40716222 40.1 -—-—« 0.88 [0.78, 1.01]
Fixed Effects for GLP1-RA (P-value<0.001) T 0.82 [0.75, 0.89]
SGLTZi

EMPA-REG OUTCOME 6185 913 525/4124 388/2061 24.8 —s—— 0.61 [0.53, 0.70]
CANVAS Program 10142 847 WA MNA 25.0 —a— 0.57 [0.50, 0.66]
DECLARE-TIMI 58 17160 1675 6788562 S9TIB5TS 50.1 —— 0.66 [0.60, 0.73]
Fizxed Effects for SGLT2i [P-value<0.001) = 0.62 [0.58, 0.67]

| I ] T |
040 050 1.00 1.50 200
Hazard Ratio

Zelniker TA et al. Circulation. 2019;139:2022-2031



COMPARISON GLP-1 RAs/SGLT2-Is

Comparison of the Effects of GLP-1 RAs and SGLT2-Isvfor Prevention of Renal Outcomes in Type 2 Diabetes Mellitus

Trials Patients Events Treatment  Placebo Weights Composite renal outcome HR [95% CI]
i e without macroalbuminuria

GLP1-RA

ELIXA 6063 76 35/3032 41/3031 95 - = | 1.16 [0.74, 1.83]
LEADER 9340 184 B7/4668 a7/4672 234 : = : 0.89 [0.67, 1.19]
SUSTAIN-6 3297 32 18/1648 14/1649 40 - »  1.28[0.64, 2.58]
EXSCEL 12914 519 246/6456 273/6458 63.1 i—l—'—l 0.88 [0.74, 1.05]
Fixed Effects for GLP1-RA (P-value=0.24) ---— 0.92 [0.80, 1.06]
SGLT2i

EMPA-REG OUTCOME 6968 152 B1/4B45 7112323 200 - = ! 0.54 [0.40, 0.75]
CANVAS Program 10142 249 NA NA 34.0 —_—y 0.60 [0.47, 0.77]
DECLARE-TIMI 58 17160 365 127/8582 238/8578 451 +——m— 0.53 [0.43, 0.69]
Fixed Effects for SGLT2i (P-value<0.001) e 0.55 [0.48, 0.64]

[ I | I |
040 050 1.00 150 200
Hazard Ralio

Zelniker TA et al. Circulation. 2019;139:2022-2031
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MECHANISMS OF RENAL PROTECTION BY SGLT2-Is

+——— against diabetic ————3»
kidney disease

Heerspink HIL et al. Kidney Int. 2018;94(1):26-39.



MECHANISMS OF RENAL PROTECTION BY SGLT2-Is

A normal TGF
appropriate macula
afferent densa

arteriole
tone ———__

Na*/glucose
reabsorption

Normal physiology

B impaired TGF
< elevated j
afferent GFR decreased
arteriole Na* delivery to

macula
densa

~y

vasodilation —__

increased
Na*/glucose
reabsorption

Hyperfiltration in early
stages of diabetic nephropathy

o arteriole of GFR
constriction “ ‘
o Y

restored TGF B
afferent 9 ; increased
normalization b
Na* delivery
to macula

ensa
“a d

SGLT-2
inhibition
in proximal
tubule
glucosuria
SGLT-2 inhibition reduces
hyperfiltration via TGF

Cherney D et al. Circulation. 2014; 129:587-597



MECHANISMS OF RENAL PROTECTION BY SGLT2-Is

SGLT2it tubuloglomerular feedback, ACEi and ARB { efferent
t afferent arteriole tone, and arteriole tone, and
+ intraglomerular pressure Afferent Efferent tintraglomerular pressure
arteriole arteriole

1. Filtration
2. Reabsorption
3. Secretion
4. Excretion i

Initial { in eGFR followed
by stabilization

Glomerular y 4
capillaries

v

Initial § in eGFR followed
by stabilization

4 Albuminuria Bowman'’s { Albuminuria
capsule
Peritubular
capillaries
v v
Renal protection? Renal Renal protection

vein

Urinary excretion
Excretion = Filtration — Reabsorption + Secretion

Perkovic V et al. Curr Med Res Opin. 2015; 12:2219-2231



MECHANISMS OF RENAL PROTECTION BY SGLT2-Is

’.“*{' EMPA-REG

.t‘r.".. OUTCOME®

A Change in eGFR over 192 Wk

Adjusted Mean eGFR (ml/minf1.73 m?)

No. at Risk

Placebo

Empagliflozin, 10 mg

Empagliflozin, 25 mg

No. in Follow-up
Analysis

Total

78+

76+

744

Empaglifiozin, 10 mg

72
Empagliflozin, 25 mg

70

68—

[ 4
b LR L 1 1 I 1 1 1 I ] L] 1 I I
Baseline 4 12 28 52 66 80 94 108 122 136 150 164 178 192

Week

2323 22952267 2205 2121 2064 1927 1981 1763 1479 1262 1123 977 731 448
2322 22002264 2235 2162 2114 2012 2064 1839 1540 1314 1180 1024 785 513
2322 22882269 2216 2156 2111 2006 2067 1871 1563 1340 1207 1063 838 524
7020 70206996 6931 6864 6765 6696 6651 6068 5114 4443 3961 34838 2707 1703

Wanner C et al. N Engl J Med. 2016;375:323-334



MECHANISMS OF RENAL PROTECTION BY GLP-1 RAs

GLP-1 RAs { 1

Indirect effects

Hyperglycaemia
Dyslipidaemia

Hypertension

Obesity

Vitale M et al. Curr Opin Pharmacol. 2020, 54:91-101



MECHANISMS OF RENAL PROTECTION BY GLP-1 RAs

GLP-1 RAs

I Direct effects

Renal protection

Vitale M et al. Curr Opin Pharmacol. 2020, 54:91-101



MECHANISMS OF RENAL PROTECTION BY GLP-1 RAs

GLP-1 RAs

I Direct effects

| I 4  Renal protection

Vitale M et al. Curr Opin Pharmacol. 2020, 54:91-101



MECHANISMS OF RENAL PROTECTION BY GLP-1 RAs

Impaired TGF
. elevated W

afferent GFR decreased

arteriole Na* delivery to

vasodilation —__ macula
increased NHE3__ densa
Na*/H* exchange
increased

<
Na*/glucose
reabsorption
SGLT-2

Restored TGF

5/ |

afferent & increased
normalization

i Na* deliver
o arteriole of GER | y
constriction ‘ to macula

NHE3 densa

inhibition \,

SGLT-2
inhibition
in proximal
tubule

glucosuria

Modified from Cherney DZ et al. Circulation. 2014;129:587-597

Slide courtesy of Prof. G. Pugliese



MECHANISMS OF RENAL PROTECTION BY GLP-1 RAs

Effects of GLP-1 and GLP-1RAs on renal haemodynamics in diabetes mellitus

TET1
Afferent Eff i
arteriole v + /j Diabetes-related | | ¥ artz:?:le

( = = C | — ¥ | glomerular : : : i
hyperfiltration ' — TR i =
| Vasodilation > T < | Vasoconstriction |
F [t [E T » ]
( [ ¥ — . —

o ; Jt{?

| TProximal sodium rea bsnrpticnl
QangD
F 3

: _ ‘HIIE"“““'*
s @D

sisa]alalalas]oafa]ala]a]a]a]mn]o
el e ) e el e 0 K ) =0 ) e D) e ]

Muskiet MHA et al. Nat Rev Nephrol. 2017;13:605-628



MECHANISMS OF RENAL PROTECTION BY SGLT2-Is

.n *.
T *% EMpAREG LEADER’
o, @ OuTCOME® U s A D
4 .M‘ of Carduorvas cular outc ome Results.
A Change in eGFR over 192 Wk A ;
4 Estimated GFR
85
NE 76+
R ra 80
o T Placeb
X il i acebo
lE'- Empaglifiozin, 10 mg E A 754
E =M i
= E - ; ; =
w7724 — = 70+ Lira |Ut 'de
9 Empaglifiozin, 25 mg A il i —
= w £ B o
2 70 e 6+ T e
3 s E Estimated trial-group ratio at 36 mo, 1.02 (95% Cl, 1.00-1.03)
] = 609 p=0.01
2 68 p
0 | I I I I |
Baseine s 2 % 52 66 80 04 108 122 13 150 164 178 192 ’ ° 2 “ ° *
aseline 2 2
Months since Randomization
Week
:°-a;oﬂlsk No. at Risk
ace 2323 22052267 2205 2121 2064 1927 1981 1763 1479 1262 1123 977 731 448
Empagliflozin, 10 mg 2322 272907264 2235 2162 2114 2012 2064 1839 1540 1314 1180 1024 785 513 Piacebo 4672 4356 4237 3911 3634 755
Empaglifiozin, 25 mg 2322 22882269 2216 2156 2111 2006 2067 1871 1563 1340 1207 1063 838 524 Liraglutide 4668 4349 4238 4031 3806 812
No. in Follow-up
Analysis
Total 7020 70206996 6931 6864 6765 6696 6651 6068 5114 4443 3061 3488 2707 1703

Wanner C et al. N Engl J Med. 2016;375:323-334
Mann JFE et al. N Engl J Med. 2017;377:839-848
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GUIDELINES OF GLUCOSE-LOWERING MEDICATION IN T2DM - FOCUS ON CKD

2019 update to the 2018 consensus report by
the American Diabetes Association (ADA) and the European Association for the Study of Diabetes (EASD)

FIRST-LINE THERAPY IS METFORMIN AND COMPREHENSIVE LIFESTYLE (INCLUDING WEIGHT MANAGEMENT AND PHYSICAL ACTIVITY)

HF OR CKD PREDOMINATES
) <460

= CKD: Specifically eGFR 30-60 ml

min"'[1.73m]” or UACR

=30 mg/g, particularly UACR

HF OR CKD PREDOMINATES
+ Particularly HFrEF (LVEF <£5%)

ASCVD PREDOMINATES

. o + OKD: Specifically <GFR 30-60 mi || >300 mg/g
rsk (age 255 years + LVH "‘3'3;1[; i:":;';gmﬂmn tommmomooes ¢ """"" ‘
 caratid, lo >3 mgg.
esremly ey slness »50%) {  CMmgy . / 3
haasascnans A o ¥ . PREFERABLY
. 3 PREFERABLY SGLT2i with evidence of reducing
I PREFERABLY | SGLTZ wilh evidence of reducing HF and/or CKD progression in
| GLP-1 RA with proven CVD benefit' | HF andlor CKD progressien in . 3
A—— - - 4 CVOTs if eGFR adeguate’ CVOTs if eGFR adequate
T L e | STy —— 1] R —
! benefit' if eGFR adequate’ || 1FSGLI2i not tolerated or contraindicated ’ o
i I | orif eBFR less than adequate’ add If SGLT2i not tolerated or contraindicated
""""" QT (O RAwithproven (D benefit ) or if eGFR less than adequate* add
[ If HbA,_ above target ] R 2 GLP-1 RA with proven CVD benefit’
T | IfHbA abovetarget | g y
IT further intensification is required or ’l" N N . -
patint is now unable o toleale + Avoid TID i the setting of HF 1. Proven CVD benefit means it has label indication of reducing CVD events.
:En::;e ;-::::tr:tﬁl:;z& c::;:: Choase agents demonstrating CV safety: 2. Be :jm.'aldretthat SGLT2i !aheling varies by region and individual agent with regard to indicated level of eGFR
- For patients on a GLP-1 RA, + For patients on a SGLTZ2, consider for initiation and continued use
;Eu;::re.:_n::‘]ing SGLT21 with proven :::'::i’t,sw" RA With proven CYD 3. Empagliflozin, canagliflozin, and dapagliflozin have shown reduction in HF and to reduce CKD progression
. OPPoi f ot an ELP-1 R PP [t saxaglipti) inthe setting in CVOTs. Canagliflozin has primary renal outcome data from CREDENCE. Dapagliflozin has primary heart
- Basalnsulin’ . orhe oct o LP-TRA failure outcome data from DAPA-HF
« TIDF -
T *

Buse J et al. Diabetes Care. 2020;43:487-493



GUIDELINES OF GLUCOSE-LOWERING MEDICATION IN T2DM - FOCUS ON CKD

2019 ESC Guidelines on diabetes, pre-diabetes, and cardiovascular diseases developed in collaboration with the EASD

A Type 2 DM - Drug naive patients

* TZD (not In HF pat)
-5

|

|

Continue with addtion of other agents
ax outlined above

}

If HbA, . above target

|

Consider the addimion of SU OR

basal Insulin:

+ Choose later generation SU with lower
risk of hypoglycaemia

+ Consider basal insulin with lower risk

of hypoglycaemia

B Type 1 DM - On metformin

e N
ASCVD, or high / very high ASCVD, or high / very high
CV rick (target organ damage — E CV risk (target organ damage E
or multiple rsk factors)* or multiple risk factors)*
Continue Metformin
If HbA,. above target HM..MW If HbA,. above target HI-I:A..d:mtrpt
SGLTII SGLTII
Add Metformin "Depoa GLPIRAl | TZD ] + Consider adding he "Depat GLP—IRA| | TZD ]
adﬂqmﬂ other class (GLP-1 RA =dequﬂe
or 5GLT21) with proven
CVD benefic
If HbA,. above target If HbA,. above target e oten If HbA,.. above target
« Basal insulin
A A R e R
+ Conslder adding the SGLT2 SGLT2 | GLP-1 BA| SGLT2 or «5U SGLTH | SGLTH | GLP-1 RA SGLT2 or
other class (GLP-1 RA or or or DPP-4|| DPP-4l or or or or DPP-41| DPP-4i or
or SGLT21) with proven TZD | TZD | orTZD | GLP-I RA TZD | TID | orTZD | GLP-IRA
CVD benafit } ; h h : !
« DPP-41 If not on l J’ 1‘ l l J’ ‘L l
GLP-1 RA
« Basal Insulin If HbAy. above target If HbA . above target

|

Continue with addition of other agents
ax outlined above

!

If HbA, . above target

|

Consider the addmion of 5U OR,

basal insulin:

+ Choose later generation SUI with lower
risk of hypoglycaemia

+ Consider basal Insulin with lower risk

of hypoglycaemia

Recommendations for the prevention and management
of chronic kidney disease in patients with diabetes

Treatrment with an SGLT2 inhibitor (emplagli-
flozin, canaglifiozin, or dapaglifiozing is assock
ated with a lower risk of renal endpoints and
is recommended if eGFR s 30 to <%0 mLimin/
173 m?) VeI

Treatment with the GLP1-RAs liraglutide and
sermaglutide is associated with a lower risk of
renal endpoints, and should be considered for
DM treatment if oG FR is =30 mLimin/

1 73mi 71D

Cosentino F et al. Eur Heart J. 2020;41:255-323



GUIDELINES OF GLUCOSE-LOWERING MEDICATION IN T2DM - FOCUS ON CKD

American Association of Clinical Endocrinologists (AACE) and American College of Endocrinology (ACE) 2020 Guidelines

For patients without concurrent serious
illness and at low hypoglycemic risk

LIFESTYLE THERAPY AND ONGOING GLUCOSE MONITORING (cGM preferred)

INDEPENDENT OF GLYCEMIC CONTROL, IF ESTABLISHED OF HIGH ASCVD RISK AND/OR CKD, RECOMMEND SGLT2i AND/OR LA GLP1-RA

Entry A1C 27.5% - 9.0%

A1C>6.5%

Entry A1C <7.5%

MONOTHERAPY" §

glycemic

m fmmm

Independent of

DUAL THERAPY®

PROGRESSION OF

TRIPLE THERAPY'

- B
E———y
vl SGLT2i
TID

1 Order of medications represents & suggested hierarchy of usage; length of line reflects strength of recommendation
2 If not st goalin 3 months, proceed to next level therapy

stage 3 chronic kidney disease: HFFEF = heart fallure with reduced ejection fraction; LA » Iong-acting (=24 hour duration)

———————————————
control, if ?h. ?n
v Metformin established = A& i o
g cLPiRa | ASCVD or high b= A v =
p risk, CKD 3, or < —— <
pr=te | HFrEF, start LA A Suren Rl A e o
v _DPPai GLP1-RA or ; = v DPP4i =
A SGLT2i with A Zoatniom m — m
o proven v Colesevelam
v _AGI v Colesevelam =]
Lt L Rkl
A\ SU/GLN i R e v Bromocriptine QR
[ ] v Bromocriptine QR s
S —y
E v AGI
v AG
_I —
| MET |

DISEASE

For patients with concurrent serious
illness and at risk for hypoglycemia

Entry A1C >5.0%

A= SYMPTOMS

NO

DUAL INSULIN

Therapy +

Other
OR Agents
& TRIPLE
Therapy

v

ADD OR INTENSIFY
INSULIN
Refer to Insulin Algorithm

LEGEND

e Few adverse events and/or
possible benefits

A Use with caution

COFYRIGHT © 220 AACE | MAY NOT BE REPRODUCED IN ANY FORM WITHOUT EXPRESS WREIMTEN FERMISSION FROM AACE

>

WIAPAL AR CE .C DM/PUBLICATIONS| OURNAL-REFRINTS-COPYRIGHTS-PER MISSIONS | DO 104 158/C5-20 180472

Garber AJ et al

. Endocr Pract. 2020;26:107-139
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DOSE RECOMMENDATIONS OF GLP-1 RAs AND SGLT2-Is IN CKD

GLP-1 RAs

eGFR

(m1/min/1.73m?) 90 85 80 75 70 65 60 55 50 45 40 35 30 25 2015 10 5

Short-acting GLP-1 RAs

Exenatide
10 pg sc twice daily

Caution

Lixisenatide
20 pg sc once daily

Long-acting GLP-1 RAs

Albiglutide

30-50 mg sc once weekly

Dulaglutide
0.75-1.5 mg sc once weekly

Exenatide ER

2 mg sc once weekly

Liraglutide
1.2-1.8 mg sc once daily

Semaglutide

0.5-1.0 mg sc once weekly
7-14 mg po once daily

Vitale M et al. Curr Opin Pharmacol. 2020; in press



DOSE RECOMMENDATIONS OF GLP-1 RAs AND SGLT2-Is IN CKD

eGFR

SGLT2-Is

(ml/min/1.73m?)

90 85 80 75 70 65 60 55 50 45 40 35 30 25 2015 10 5

SGLT2 inhibitors

. . 10 mg

Dapagliflozin

10 mg po once daily 10 mg 10 mg
. . 100 mg

Canagliflozin

100-300 mg po once daily 1 300 mg J 100 mg

. . 10 mg
Empagliflozin
10-25 mg po once daily 1 25mg J 10 mg
. . 5mg
Ertugliflozin
5-15 mg po once daily N 15 mg 4 5mg

Modified from Pugliese G et al. Nutr Metab Cardiovasc Dis 2019;29:1127-1150
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TAKE HOME MESSAGES

e Strong evidence from cardiovascular outcome trials support a significant renal protection in

diabetic patients, with both GLP-1 RAs and SGLT2-Is, despite different nephroprotection
profiles

» GLP-1 RAs act mostly in terms of reduced onset of new macroalbuminuria, while their role
on hard renal endpoints seems to be less clear

» SGLT2-Is significantly reduce both albuminuria and loss of renal function
 Most recent data on SGLT2-Is in patients with chronic kidney disease confirm their great renal

protective effects, that extend also to non diabetic patients, suggesting mechanisms
independent of their blood glucose—lowering effects



TAKE HOME MESSAGES

* International guidelines recommend early use of GLP-1 RAs and SGLT2-Is in high risk patients,
independent of glycemic control, also in monotherapy

e Efficacy and safety profile that came from these trials reassure about the use of these drugs
also in patients with severe renal impairment

POSSIAMO RALLENTARE LA NEFROPATIA?

\/65 \



