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1. Pharmacological Interventions to reduce
Cardiorenal Risk in Patients with DM2 and/or
Chronic Kidney Diseases

2. Selecting Patients for Cardiorenal Risk Reduction
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Data source: Medicare 5 percent sample. January 1, 2014 point prevalent patients
aged 66 and older. Adj: age/sex/race. Ref: all patients, 2014. Abbreviations.: CKD,
chronic kidney disease; CVD, cardiovascular disease; DM, diabetes mellitus.
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537 million

People live with diabetes worldwide

Type 2 diabetes Type 1 diabetes

95% - 5%
510 million ; 27 million
Diabetic kidney disease

00

m

/ Half of chronic kidney disease \

- % Heart failure,
atherosclerotic
cardiovascular
disease, death

10% < >90%

https://cjasn.asnjournals.org/content/clinjasn/17/7/1092.full.pdf

Progression to
kidney failure




* Impaired eGFR (<60 ml/min/1.73m2): kidney function
* Albuminuria (UACR> 30 mg/g creatinine): kidney damage

* Spot sample to calculate the ratio of Albumin to Creatinine

(morning sample preferred)

» Annual screening for DKD
» 5 years after the diagnosis of Type 1 diabetes
* Upon diagnosis of Type 2 diabetes

Both UACR and eGFR must be obtained in clinical practice

Am J Kidney Dis. 71(6):884-895,2018
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Risk defined in guidelines and trials

Albuminuria categories and range
(mg albumin/g creatinine)

Moderate risk

Gl High and optimal | 290

G2 Mild

G3a Mild-moderate 45-59

G3b Moderate-severe | 30-44

G4 Severe

(mL/min/1.73 m?)

Al
Normal to

mildly
increased

<30

A2 A3
Moderately Severely
increased increased

GFR (ml/min/1.73m?3)

Risk in patients

Albuminuria
(mg albumin/g creatinine)

<30 2300

15-29

https://doi.org/10.1093/eurheartj/ehab827



Hazard ratio DSCR or ESRD

2 3 4
Quintiles of albuminuria indices

(244¥ UAE [)24-hr UPE EFMV_UAC ERFMV_ACR

Table 2. Area under the ROC curve and 95% Cls for the prediction of the composite of doubling of serum creatinine or
end-stage renal disease based on baseline proteinuria measures

Subjects/Events 24-Hour Urine First-Morning Void
UAE (mg/24 h) _ UPE (mg/24 h) UAC (mg/L) ACR (mg/g)
Overall 701/202 0.78[074,082] 0.78[0.75 082] 079[075t0c083] 0.82[079, 0865
Subgroups '
Gender
men 436/107 0.76[0.71, 0.81] 0.74[0.70, 0.81] 077 [0.72, 0.82) 0.79[0.73, 0.84]
women 265/95 0.81[0.76,0.87] 0.83[0.77,0.88] 0.82[0.77, 0.87] 0.86[0.82, 091
Age
=61.0 years 351/120 0.78[0.72,083] 0.79[0.74,0.84] 0.80[0.75, 0.85] 0.84 [0.79, 0.88]7 "<
>61.0 years 350/82 077[0.71,083] 0.76[0.70,0.83] 0.77 [0.71, 0.83] 0.80 [0.75, 0.86]
Race
Caucasian 323/75 0.76[0.70, 0.82] 0.77[0.71,0.83] 0.79[0.73, 0.85] 0.79[0.74, 0.85]
African American 144/33 0.75[0.64, 0.86] 0.76[0.65 086] 077 [0.68, 0.87] 0.83[0.74, 0.91]
Hispanic 192/78 0.78[0.71, 0.85] 0.78[0.71,0.85] 0.78[0.71, 0.85] 0.82 [0.75, 0.88]*F
Gender, age, and race adjusted 701/202 0.79 [0.75, 0.83] 0.79[0.75 0.83] 0B80[0.74to 0.83] 0.82[0.79, 0.8

Bonferran| correction was applied in AUC comparison to adjust for multiple testing. ACR, first-morming void albumin:creatinine ratio; AUC, area under the ROC
curve; UAE, 24-hour urinary albumin excretion; UPE, 24-hour urinary protein excretion.

*F < 0.01 versus UAE.

P < 0.01 versus UPE.

P = 0.0 versus UAC.

https://jasn.asnjournals.org/content/21/8/1355.long



A Alb:
A Alb:
A Alb:

% with renal end point

Renal end point
Unadjusted Adjusted
HR Pvalues HR Pvalues
=0<30 vs. <0% 088 0.1570 0.6 0.0028
=30 vs. <0% 0.60 <0001 046 <.0001
230 vs. 20=30% 0.68 0.0003 0.61 <.0001

Maonth

A Alb: 20<30 vs. <0%
A Alb: =30 vs. <0%
A Alb: 230 vs. 20<30%

% with ESRD

ESRD

Unadjusted Adjusted
HR Pvalues HR Fvalues
0.82 0.1242 0.62 <0003
0.51 <.0001 0.37 <.0001
0.62 0.0019 060 0.0010

Month

HR relative to lowest proteinuria

HR relative to lowest proteinuria

1.36 (1.31-1.42)

20 4 Renal end point 20 - Renal end point
15 4 154
10 4 104
5 5 1
0 - - - 0 T T T
<050.5-1.5 1.5-3.5 235 <0505-15 1.5-3.5 235
Baseline albuminuria, g/g Albuminuria at month 6, g/g
1.43(1.36-1.51)
40 - ESRD 40 - ESRD
30 4 30 4
20 4 20
10 - 101
0 F—— - - 0 : T
<0.50.5-1.5 15-3.5 235 <0505-15 15-3.5 =35

Baseline albuminuria, g/g

Albuminuria at month 6, g/g

https://doi.org/10.1111/j.1523-1755.2004.00653.x
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Residual Proteinuria (after RAASI) is associated with
increased cardiovascular risk
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P=0002 L o 25% A i r P=0.067
B 20% P B4
2 159 4 I
TSI PP e N Y el B | 19.2%
134% " 5oy 41348 |1zem| s ¥ 134%
0%
All-cause death CV event ESRD =015 0,150 49 05010 »1.0
Proteinuna categanies (giday)
CVevent D ESRD
50% Pt 7490
& 4
O Hon diabetes 5% [ Non diabetes P i — 1
[ Diabeles 40% 1 0] Disbetes
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Proteinunia categornies (giday)

All-cause mortality
Non-diabetic CKD

Diabetic CKD

CV events
Non-diabetic CKD

Diabetic CKD

ESRD
Non-diabetic CKD

Diabetic CKD

63/471

23/191

77/471

25/191

31/471

10/191

Reference

0.81
(0.50-1.32)

Reference

0.78
(0.49-1.23)

Reference

0.79
(0.38-1.64)

0.1

Events/patients
(n/N)

51/401

36/159

54/401

45/159

61/401

13/159

50-1.00

HR Events/patients
( CI) (n/N

1.17 44/266
(0.79-1.71)

L92* 29/124
(1.25-2.95)

0.95 51/266
(0.66-1.35)

1.80% 31/124
(1.23-2.63)

1.31 62/266
(0.84-2.04)

0.82 44/124
(0.43-1.59)

HR
(95% CI)

1.60

(1.07-2.40)
1.99

(1.26-3.15)

1.33
(0.92-1.92)

1.60
(1.04-2.46)

1.85
(1.18-2.88)

1.80
(1.11-2.91)

~1.00

Events/patients
(n/N)

46/343

42/219

57/343

61/219

148/343

97/219

HR

1.69

(1.20-2.55)
1.98

(1.28-3.06)

1.51
(1.04-2.19)

1.92
(1.32-2.80)

2.69
(1.77-4.10)

2.70
(1.75-4.17)

Cox models were stratified by cohort and adjusted for age, gender, smoking, BMI, history of CV disease, systolic BP, total cholesterol, triglycerides, phosphate, albumin, haemoglobin

and GFR.

*P < 0.05 versus non-diabetic CKD. Values in bold indicate significant HRs.

Nephrol Dial Transplant (2018) 33: 1942-1949
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The cardiovascular outcomes, heart failure and kidney disease
trials tell that the time to use Sodium Glucose Cotransporter 2
inhibitors is now
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Mexico Hospitals, 2211 Lomas Blvd NE, Albuquerque, NM, 87106 USA, Tel: 1- 505-272-3100,
Home Content Clinical Images Authors Editorial Team - 5 H
~ [ fl v K Y Chr_|s_tos Argyropoulos MD.PhD, FASN Fax: 1-505-925-6088, email: ntpham @salud.unm.edu
MOEE R BIV.ISIon.tChl?fNNepl\r}erngy's hoolof Miadic Christos Argyropoulos MD, MSc, PhD, FASN, Chief Division of Nephrology, University of New
nIVErsity-o ewlviexico.school'o eclcmne Mexico School of Medicine, 1 University of New Mexico, MSC04-2785, Albuguerque, NM,
Ferspece 87131, USA, Tel: 1-505-272-0600, Fax: 1-505-272-0598, email: cargyropoulos@salud.unm.edu
Are the protectlve effects of SGLT2 inhibitors a Sireesha Koppula MD, MBA, MPH, CPE, Associate Professor, Division of Nephrology, Chief
"class-effect” or are there differences between agents? Medical Officer Ambulatory Services, University of New Mexico Hospitals, 2211 Lomas Blvd NE,
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Primary MACE-3
Outcome

N of participants 7020

Median 31
follow up (y)

Rr‘qz_im;
Europe 2885 (41.1)
North 1394 (19.9)
Asia 1347 (19.2)

Latin America 1081 (15.4)
Rest of the 313(4.5)
world

Women 2004 (28.5)
Age (y) 631£86
Race/ethnicity
White 5081 (72.4)
Asian 1517 21.3)
Black 357 (5.1)
Other/NA 65(0.9)
Diabetes (%) 100%
Hb Alc 81208

Durationof ~ 57% > 10y
Cardiac/cardiovascular diseases
Coronary artery 5308 (75.6)

disease
Cerebrovascular 1637 (23.3)

disease
Peripheral 1461 (20.8)
disease

CV Death/
HHF

3730
13

1353 (36.3)
425(11.4)
493(13.2)
1286 (34.5)
173 (461
3730(23.9)
668+ 11
2629 (70.5)
672 (18)

257 (6.9)
172 (4.6)

49.8%

NR
NR
1929 (51.7)°
NR

NR

MACE-3

10142
24

NR
NR

NR
NR
NR

(35.8)
63383

7944
(78.3)
1284
12.7)
336 (3.3)
587(57)
100%
82109
135478

5721
(564)

1958
19.3)

7324
722

WKD/ESKD/CV
Death/Renal
Death

4401
26

864 (19.6)
1182 (26.9)

NR
541 (21.4)
1414 (32.1)

1494 (33.9)
63092
2931 (79.6)
877199

224(5.1)
369 (8.4)
100%

83%13
15728,

1313 (29.8)
700 (15.9)

47.5 (1.1

MACE-3

17160
4.2

7629 (44.5)
5448 (319)

2186 (12.7)
1877 (109)
Nove

6422 (37.4)

639268

13653
(79.6)

2303(13.4)

603 (3.5)
601(3.5)
100%
83%12
11978

5648 (32.9)
1301 (7.6)

1025(6)

WHF / CV
Death

4744
1.52

2154 454)
677 (143)

1096 (23.1)
817 (17.2)
None

1109 (23.4)
66:3+109
3333 (70.3)

1116(23.5)

226 (4.8)
69 (1.5)
41.8%
NR

NR

2674
(56.4)°
NR

NR

‘WKD/
ESKD/

CV Death/
Renal
Death

4304

24

1233(28.6)

813 (189)
1346 (31.3)
912(21.2)
None

1425 (33.1)
619 £121
2290(53.2)

1467 (34.1)

191 (4.4)
356(8.3)
67.7%
NR

NR

1710 (39.7)¢

MACE-3

8246
30

4637 (56.2)
1813(22)

523(6.3)
723(88)
550 (6.7

2477 (30.0)

644281

7240(87.8)
498 (6.0)

235(2.8)
273(33)
100%
8210
13.0£83

16256 (75.9)
1889 (22.9)

1541 (18.7)

Renal status
eGFR

GFR250
eGFR 60-90
eGFR <60
Mild

albuminuria
Moderate
albuminuria
Severe
albuminuria
Medications
RASI
Beta-blockers
Antiplatelet
agents

Statins,

MRA

Diuretics

ARNI

Insulin
Metformin

Sulfonylureas
DPP4i

GLP1-RA

74+214

1538 (21.9)°
3661 (52.2°
1819 (25.9)
4171 (60.0)°
2013 (29.0°

769 (11.1)°

5712 (814)
4554 (64.9)
6293 (89.6)
5403 (77)

441(6.3)
3035 (432

NR
3387 (48.2)

5193 (74.0)

3006 (42.8)
796 (11.3)

196 (2.8)

https://onlinelibrary.wiley.com/doi/epdf/10.1002/clc.23508

62216

NR

NR

906(12.9)

NR

NR

NR

2600 (69.7)

3533 (94.7)

NR

NR

2661 (71.3)
NR

727 (19.5)
NR

NR

NR
NR

NR

8116 (80)

5421
(535)

7466
(736)

7599
(749)

NR
4490

(44.3)
NR

5095
(502)

7825
(772)
4361 (43)

1261
(124)

407 (4)

562+182
211(48)
1558 (35.4)
2631(59.8)
3107
496 (11.3)

3874 (88)

4395(99.9)
1770 (40.2)
2624 (59.6)
3036 (69)

NR
2057 (46.7)

NR
2884 (65.5)

2545 (57.8)

1268 (28.8)
751 (17.1)

183(42)

853159
8162 (47.6)
7732 (45.1)
1265 (7.4)
11644
(69.1)
4029 (23.9)
1169 (6.9)
13950
813
9030 (52.6)
10487
(61.2)

12 868 (75)

NR
6967 (40.6)

NR
7013 (40.5)

14 068 (82)

7322 (42.7)
2888 (16.8)

750 (4.4)

658%19.5
8162 47.6)
7732 (45.1)
1265 (7.4)
11644
(€9.1)
4029 (239)

1169 (6.9)

3968 (83.6)
4558 (96.1)
NR

2794 (58.9)

3370(71)
4433 (93.49)

508 (10.7)
540 (11.4)

1016 (21.4)

438(9.2)
310(65)

21(04)

431+123
None.
454(10.5)
3850 (89.5)
NR

NR

2079 (48.3)

4224 (98.1)
NR
NR
2794 (64.9)

NR
1882 (43.7)

NR
NR

NR

NR
NR

NR

76+209

NR

NR

1807 (21.9)

NR

NR

NR

6686 (81.1)

5692 (69)

6978 (84.6)

6747 (81.8)

674(8.2)
3542 (43)

NR
3900 (47.3)

6292(76.3)

3390 (41.1)
911 (1)

278(34)




SGLT2i reduce all cause and cardiovascular death by 15%

A
Rate
Study Trial SGLT2i S
Drug = Canagliflozin
CANVAS Program CcvOoT 17.3
CREDENCE CKD 19.0

Random eﬂecgs modezl
Heterogeneity: [~ = 0%, 1 =0, p =0.50

Drug = Dapaglifiozin

DAPA-CKD CKD 140
DAPA-HF HFrEF 65.0
DECLARE-TIMI-58 CvoT 7.0
Random effects model

Heterogeneity: 12 =12%, <° = 0.0037, p=032

Drug = Empaglifiozin

EMPA-REG OUTCOME CVOT 124
EMPEROR-REDUCED HFrEF 76.0
Random effects model

Heterogeneity: {* = 85%, t° = 0.0660, p = 0.01

Drug = Ertugliflozin

VERTIS-CV CvOT 18.0
Random effects model

Heterogeneity: not applicable

Random effects model

Prediction interval

Heterogeneity: /° = 42%., 1° = 0.0082, p = 0.10
Residual heterogeneity: 1P = 57%, p =0.05

Rate

GLT2i

19.5
24.4

17.0
79.0
71

20.2
81.0

19.0

CV Death

HR 95%-Cl

._‘N

200

o~
O‘_\_\
woo
NS 6

0.81 [0.58; 1.13]
0.82 [0.69; 0.98]
0.98 [0.82;1.17]
0.88 [0.77; 1.01

0.62 [0.49; 0.78]
0.92 [0.75;1.12]
0.76 [0.51; 1.12

0.84 [0.77; 0.93]
[0.66; 1.09]

Weight

13.7%
10.2%
23.9%

6.8%
15.2%
15.0%
36.9%

11.4%
13.2%
24.6%

14.5%
14.5%

100.0%

15

All Cause Death

B
Rate Rate

Study Trial SGLT2i SGLT2i
Drug = Canagliflozin i
CANVAS Program CVOT 1186 12.8 ] H
CREDENCE CKD 290 350 —
Random effects mode| -
Heterogeneity: 1 = 0%, 1* = 0, p = 0.72 i
Drug = Dapagliflozin i
DAPA-CKD CKD 22.0 310 ——=—+
DAPA-HF HFrEF  79.0 95.0 ——
DECLARE-TIMI-58 CVvOT 151 16.4 i
Random effects model —_—
Heterogeneity: /° = 58%, t° = 0.0102, p = 0.09 :
Drug = Empagliflozin
EMPA-REG OUTCOME CVOT 194 28.6 ——
EMPEROR-REDUCED HFreF 101.0 107.0 —
Random effects model —
Heterogeneity: /* = 82%, 1° = 0.0372, p = 0.02 :
Drug = Ertugliflozin :
VERTIS-CV CVOT 240 26.0 i
Random effects model b o
Heterogeneity: not applicable :
Random effects model -
Prediction interval
Heterogeneity: /° = 49%, 1° = 0.0062, p = 0.06
Residual heterogeneity: 1>=81%, p=0.04 0.75 1

HR 95%-Cl Weight

0.87 [0.74;1.02
0.83 [0.68;1.02
0.85 [0.76; 0.97

0.69 [0.54; 0.89]
0.83 [0.71, 0.97]
0.93 [0.83; 1.05]
0.84 [0.72; 0.97

13.2%
9.8%
23.0%

7.2%
13.2%
16.7%
37.0%

1%
4%
5%

B = =

17.5%
17.5%

0.85 [0.78; 0.92] 100.0%

[0.68; 1.05]

https://onlinelibrary.wiley.com/doi/epdf/10.1002/clc.23508




SGLT2i reduce major cardiovascular events by 10% and
heart failure events by 30%

A C
. Rate Rate Weight = Weight Rate Rate eight Weight
Study Drug Trial SGLT2i PBO CV Death HHF HR  95%-Cl (fixed) (random) Study Drug Trial SGLT2i PBO MACE-3 HR  95%-Cl (Fxgd) {randogmj
CANVAS Program Canaglifiozin CvOT 163 20.8 078 [0.67;091] 133%  13.4% iflozi & T 76- o o,
CREDENCE Cansglifozin CKD 315 454 —=i- 069 057083 B8%  95% | | CREDENGE. " Conogiflosn KD 387 487 — = 080 [067 098] 115%  115%
DAPA-CKD Dapaglifiozin  CKD_~ 22.0  30.0 ———=——— 071 [055,092] 47%  54% DECLARE-TIMI-58 Dapaglifiozin CVOT 226 242 —t— 093 [0.84;1.03] 329%  328%
DAPA-HF Dapaglifiozin HFfEF 1140 1530  —#— 0.75 [0.66:0.86] 17.3%  16.5% EMPA-REG OUTCOME Empaglifiozin CVOT 37.4 439 — ——=+— 086 [0.74,0.99] 16.1%  16.1%
DECLARE-TIMI-58 Dapagliflozin CVOT 122 147 EL 0.83 [0.73,095] 18.0% 17.0% VERTIS-CV Ertuglifiozin CVOT 39.0 40.0 — 0.97 [0.85: 1.11] 19.2% 19.2%
EPERSOSUISONE Eresenn VoL 7 S04 T T i i
’ mpaglifiozin HF . - 7 . 65, 0. o 5% Fixed effect mod - 0.90 [0.84; 0.95] 100.0 -
VERTIS-CV Ertuglfiozin CVOT 234 266 — 088 [0.751.03] 124%  12.6% ERond sflesrmone i = 090 [0.84; 098] = 100.0%
. i Prediction interval — [0.81; 0.98]
Fixed effect model e 0.77 [0.72; 0.81] 100.0% - e 12 = 2 - |
Random effects model <= 0.76 [0.72: 0.81 < 100.0% Hetorogenieity, I*= 4y 0<<0.0001;p=0.38 08 . 1o
Prediction interval —_— [0.68; 0.86] D :
Heterogeneity: I° = 20%, 1° = 0.0014, p = 0.27 T
0.75 1 15 Rate Rate Weight Weight
B Study Drug Trial SGLT2i PBO Nonfatal MI HR 95%-Cl (fixed) (random)
Rate Rate Weight  Weight CANVAS Program Canaglifiozin CVOT 9.7 116 —=—+—— 0.85 [069;1.05] 18.3%  18.3%
Study Drug Trial SGLT2i PBO HHF HR 95%-Cl (fixed) (random) DECLARE-TIMI-58 Dapaglifiozin CVOT 117 132 —&— 089 [078,102] 439%  439%
EMPA-REG OUTCOME Empaglifiozin CVOT 18.0 185 ————=+——— 0.87 [0.70;1.09] 16.5%  16.5%
CANVAS Program Canagliflozin CVOT 55 87 —=— 0.67 [0.52;0.87] 9.3% 9.3% VERTIS-CV Ertuglifiozin CVOT 17.0  16.0 ——— 1.00 [0.82;1.22] 21.3%  21.3%
CREDENCE Canaglifiozin CKD 157 253 ———1— 061 [047:0.80] 87% 8.7% , !
DAPA-HF Dapaglifiozin HFfEF 9.0  98.0 —— 0.70 [0.59;0.83] 211%  21.1% Fixed effect model —_— 0.90 [0.82; 099] 100.0% -
DECLARE-TIMI-58 Dapaglifiozin CVOT 62 85 —E— 0.73 [0.61;0.88] 18.3%  18.3% Random effects model —_— 0.90 [0.82} 0.99] - 100.0%
EMPA-REG OUTCOME Empaglifiozin CVOT 94 145 ——— 065 [0.50;0.85] 8.7% 8.7% Prediction interval — [0.74; 1.10]
EMPEROR-REDUCED Empaglifiozin HFfEF  107.0 155.0 —— 0.69 [0.59;0.81] 245%  24.5% Heterogeneity: I = 0%, " =0, p = 0.68
VERTIS-CV Ertuglifiozin CVOT 70 110 ———— 070 [0.54:090] 9.4% 9.4% 0.8 1 125
Fixed effect model = 0.69 [0.64; 0. 74] 100.0% -
Random effects model = 0.69 [0.64; 0.7 - 100.0%
Prediction interval — [0.62; 0. 78
Heterogeneity: I° = 0%, * =0, p = 0.86 f !
0.5 1 2

1 6 https://onlinelibrary.wiley.com/doi/epdf/10.1002/clc.23508



SGLT2i reduced rates of ESKD by 37% and the composite
kidney outcome of worsening kidney function/ESKD by 39%

Rate Rate
Study Trial SGLT2i SGLT2i Composite Kidney Outcome HR 95%-Cl Weight Study Trial NSGLT2i NPBO ESKD HR 95%-Cl Weight
Drug = Canagliflozin : Drug = Canagliflozin :
CANVAS Program CVOT 55 9.0 —— 0.60 [0.47;0.77] 14.1% CREDENCE CKD 2202 2199 - 0.68 [0.54; 0.86] 48.9%
CREDENCE CKD 27.0 40.4 — 0.66 [0.53;0.82] 17.1% Random effects model < 0.68 [0.54; 0.86] 48.9%
; 0 e "

Eztgfoc;rgnzﬁ??gs:ng;dle S— = 0.63 [0.54; 0.74] 31.2% Heterogeneity: not applicable

L Drug = Dapagliflozin
Drug = Dapagliflozin DECLARE-TIMI-58 CVOT 8574 8569 ————+ 0.31 [0.13;0.76] 3.3%
DAPA-CKD CKD 330 580 —&— 0.56 [0.46,0.69] 17.7% DAPA-CKD CKD 2152 2152 = 0.64 [0.50:0.82] 43.3%
DECLARETIMISS  CVoT 37 40  —=- 053 043 066) 160% e e — FRLIIT2EIO0e 60
Random effects model ' ‘ = 0.56 [0.48: 0.64] 39.4% clerogenelly: 7= 51%, v = DA%88 p =5
Heterogeneity: /2 = 0%, ° =0, p = 0.56 Drug = Empagliflozin
Drug = Empaglifiozin EMPA-REG OUTCOME CVOT 4687 2333 0.45 [0.21;0.97] 4.5%

. Rand ffect: del — 0.45 [0.21; 0.97 4.5Y

EMPA-REG OUTCOME CVOT 63 115  —=i— 054 [0.39;0.74] 9.9% Heterogeneity: not applicable [O=d5i0n s
EMPEROR-REDUCED HFrEF 16.0 310 ————— 0.50 [0.32;0.78 5.7%
Random effecis mode] —— 0.53 [0.41; 0.68] 15.6% Random effects model < 0.63 [0.54; 0.75] 100.0%
Heterogeneity: /° = 0%, 1" =0, p = 0.78 Heterogeneity: /2 = 15%, 1> < 0.0001, p = 0.32 ' ' ' '
Drug = Ertugliflozin Residual heterogeneity: /° = 57%, p = 0.13 02 05 1 2 5
VERTIS-CV CVOT 9.0 12.0 —=T 0.81 [0.63;1.04] 13.8%
Random effects model ~=t 0.81 [0.63; 1.04] 13.8%
Heterogeneity: not applicable
Random effects model <> 0.61 [0.54; 0.68] 100.0%
Prediction interval [0.47; 0.78]
Heterogeneity: /° = 26%, t° = 0.0076, p = 0.22
Residual heterogeneity: /> = 0%, p = 0.81 05 1 2
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Subgroup

All participants
Age
63yt
=05 yr
Sex
Male
Female
Race
White
Black
Asian
Other
Geographic region
Asia
Europe
North America
Latin America
Type 2 diabetes
Yes
Mo
Estimated GFR
<45 mlfmin/1.73 m*
=45 mi/min/1.73 m?
Urinary albumin-to-creatinine ratio
=1000
=1000
Systolic blood pressure
=130 mm Hg
=130 mm Hg

1

Dapaglifiozin Placebo
no. of participants/total no.
1972152 312/2152
1221247 191/1239
75905 121/913
1261443 209/1436
71/708 103/716
110/1124 174/1166
7/104 14/87
53/749 77/718
27175 47/181
50,692 69/654
57/610 29/621
35401 69/412
55449 85/463
152/1455 22971451
45697 23/701
15241272 217/1250
45880 95/902
4441104 84/1121
15371048 228/1031
46793 96/749
15171359 216/1403

Hazard Ratio (95% CI)

0.61 (0.51-0.72)

1
- 1
;
;
—.— 0.64 [0.51-0.80)
—e— | 0.58 (0.43-0.77)
]
!
1
—.— 0.57 (0.46-0.72)
1 %
— | 0,65 [0.43-0.88)
:
1
——— 0.62 {0.49-0.79)
— . 0.33 [0.13-0.81)
1
—e 0,66 (0.46-0.93)
— | 0.54 {0.33-0.86)
1
:
1
— | 0.70 (0.42-1.00)
—— 0,60 [0.43-0.85)
—— 0.51 (0.34-0.76)
—— 0,61 {0.43-0.86}
'
;
— 0,64 (0.52-0.79)
—a— | 0.50 (0.35-0.72)
1
1
1
—e— ! 0.63 (0.51-0.78)
—— 0.49 (0.34-0.63)
1
1
— i 0.54 (0.37-0.77)
. 0.62 (0.50-0.76)
1
!
—a 0.44 [0.31-0.63}
—.— 0.68 (0.56-0.84)
: { :

http://www.nejm.org/doi/10.1056/NEJM0a2024816

Number of participants Participants with an event

with an event

per 1000 patient-years

P
Canagliflozin Placebo  Canagliflozin Placebo HR (95% CI) interaction
Kidney failure, doubling of serum or kidney or cardiovascular death i
eGFR <30 ml/min per1.73 m? 23 29 1154 1346 —— 0.88 (0.51, 1.52) 0.48
eGFR =30 miimin per 1.73 m® 222 a1 40.6 583 =2} i 0.69 (0.58, 0.82)
Cardiovascular death .
2GFR <30 mlmin per 1.73m? 8 8 37.4 337  b——a———  1.10(0.41,293) 047
eGFA 230 mimin per 1.73 m? 102 132 183 24.0 f——t 0.76 (0.59, 0.99)
Cardiovascular death or hospitalization for heart failure
eGFR <30 ml/min per 1.73 m? 14 14 67.9 61.2 —————] 1.12 (0.54, 2.36) 0.20
2GFR =30 mmin per 1.73 m? 165 239 30.1 448 o 0.67 (0.55, 0.82)
Cardi lar death, my dial infarction, or stroke
2GFR <30 ml/min per 1.73 m? 13 14 63.8 61.9 ——d— 1.04 (0.49, 2.20) 0.49
2GFR =30 mUmin per 1.73 m? 204 255 37.8 48.1 o 0.78 (0.65, 0.94)
Hospitalization fer heart failure
2GFR <30 mlimin per .73 m? 6 8 20.2 350 b———t— 0.84 (0.29, 2.43) 056
eGFR =30 miiminper 1.73m? 83 133 15.1 24.9 o 0.61 (0.46, 0.80)
Kidney failure, doubling of serum tinine, or kidney death
2GFR <30 mUmin per .73 m? 17 25 85.6 1160  F—a— 0.76 (0.41, 1.40) 077
eGFR =30 mi/min per 1.73 m® 136 199 24.9 373 ] 0.66 (0.53, 0.82)
Kidney failure
eGFR <30 ml/min per 1.73m? 15 25 75.4 116.0  p——t—ie] 0.67 (0.35, 1.27) 0.80
eGFR =30 mimin per 1.73 m2 101 140 18.4 26.0 —— 0.70 (0.54, 0.91)
Dialysis, kidney transplantation, or kidney death
eGFR <30 ml/min per 1.73 m? 10 14 484 6.9 p—el— 0.90 (0.39, 2.07) 0.87
eGFR 230 miimin per 1.73m? 68 91 123 16.7 ——i 0.73 (0.53, 0.999)
I T T T
025 05 1.0 20 40
Favors Favors
canaglifiozin  placebo

https://doi.org/10.2215/CJN.10140620



a Kidney outcome

Study ID HR (95% CI)
No diabetes ;

DAPA-HF 5~ 0.67 (0.30-1.49)
EMPEROR-Reduced . 0.42 (0.19-0.97)
DAPA-CKD —_— 0.50(0.35-0.72)
Subtotal (I?=0.0%, P=0.714) . 0.51 (0.38-0.69)
Diabetes

DAPA-HF . 0.73(0.39-1.34)

EMPEROR-Reduced . 0.53 (0.31-0.90)
DAPA-CKD e 0.64 (0.52-0.79)
CANVAS —— 0.60 (0.47-0.77)
CREDENCE —— 0.66 (0.53-0.81)
EMPA-Reg e 0.54 (0.40-0.75)
DECLARE-TIMI . 0.53 (0.43-0.66)
VERTIS-CV — 0.81(0.63-1.04)
SCORED — 0.71(0.46-1.08)
Subtotal (I2=6.6%, P=0.380) &

0.63 (0.57-0.69)

https://doi.org/10.1038/s41581-020-00391-2




(A}
SGLT2 PBO Weight Weight SGLT2i PBO Weight Weight
Study Events Total Events Total Volume Depletion OR  95%Cl (fixed) (mml Study Events Total Events Total Hypoglycemia OR  95%Cl (fixed) (random)
—_— : CANVAS 825 2886 372 - 1.15 [1.00,1.33] 16.9%  20.5%
P 1 B0 118 sty = 15 e isl 53 itew CREDENCE 225 2200 240 2197 - 083 077,113 103%  164%

4 178 2368 162 2368 - 111 [089 1 12 12 8% DECLARE-TIMI-58 8574 — 0.70 [0.50; O 3.9% B8.5%
DECLARE-TIMI-58 213 8574 207 B569 :g:- 1.03 [0.85: 1. 174%  146% EMPA-REG OUTCOMI 1303 4687 650 2333 + 1.00 [0.89; 1.11] 29.8%  234%
EMPA-REG OUTCOME 239 4687 115 2333 — 1.04 [0.82; 1. 126%  12.3% EMPEROR-REDUCED 27 1863 — 096 [0.57;164] 13% 4.1%
EMPEROR-REDUCED 187 1863 184 1863 4 108 (087,133 142%  133% RTIS-CY 5493 790 2745 e | 093 [084:103) 365%  24.3%
VERIISf’g ﬁ?a gﬁg 133 517:8 112 igg_ :;n; 1;@ |§g% DAPA-CKD 14 2149 28 2149 0.50 [0.26; 0. 1.3% 29%
DAPA-G 44 1051 ’ 8% Fixed effect model 27852 21297 g.gEg:;:.:.:i 100.0% -
Fixed effect mode| 30220 23865 - 1.18 [1.09; 1.28] 100.0% - Random effects model . ;1. -

Random effects model o 1.18 [1.06; 1.32 - 100.0% Prediction interval | -69; 1.
Prediction interval —_— .88; 1. Heterogeneity: I° = 59%, t* = 0.0117, p = 0.02
Heterogeneity: /° = 48%, ° = 0.0113, p = 0.07 1
075 1 15
& (B8)
SGLT2i Weight  Weight
Study Events Total Events Total DKA OR 95%-Cl (fixed) (random)
SGLT2i PBO Weight Weight
CANVAS 14 5790 4 —— 263 (087; 8.00] 186%  19.7%
Study Events Total Events Total AKI OR  95%Cl (fixed) {random) CREREHP;CP'E‘*'“ 14 3% 6 g;:; } ig,.g: {LP;”H%T ;& 3-“’
CANVAS 50 2886 33 1441 —1 075 (0.48;1.17] 6E% 8% - —f———— 7.01 [0.36; 135. . :
CREDENCE B6 2200 98 2197 — 087 [0.65,1.17] 143%  154% DECLARE-TIMI-58 27 85714 12 Bl 225 [Liu: 4.45] 488% 52
DAPA-HF 23 2368 46 2368 —=—— 050 [0.30;0.82] 6.9% 3% MPA-REG OUTCOME 7 1 199 [022) 17.83] 54% 5
DECLARE-TIMI-58 125 8574 175 8569 —— 071 [0.56:0.89] 262% 251% EMPEROR-REDUCE! 1863 0 1863 00% 0.
EMPA-REG OUTCOME 45 4687 37 2333 ——e—— 0.60 [0.39,0. T4%  T70% 19 5493 2 2745 476 [1.11; 20.45{ 108% 11
EEETIWC Tg1 5433 60 2745 —o-l-—_-_— 0.84 O,Eg; 1.1 11_% 12.9% DAPA-CKD 0 2148 2 2149 020 [0.01; 4.16] 10.2% 2,
A-CKD S 2149 188 2149 0.81 [0.65; 1.0 26 T4
= : af gl o Random effects model sz = b1 F:’a :;a 100% 100
Fixed effect model 28357 21802 = 0.75 [0.67; 0.85) 100.0% s 63; - X
Random effects model - 0.76 E.n; n.s% - 100.0% Pndlnﬁonlnt'l,ml —_— 1.40; 5.1
Prediction interval —_ 65 0,88 Heterogeneity: I* = 0%, * < 0.0001, p =0.43
Heterogenelty: I = 0%, 7 = 0.0001, p = 0.46 1 001 01 1 10 100

=3
o
o

—_
(9]

-2

SGLT2i PBO Weight ~Weight
(C) Study Events Total Events Total Amputation OR  95%Cl (fixed) (random)
SGLT2i PBO . Weight ~Weight CANVAS Program 140 5790 47 4344 ——=—— 227 [162:3.16] 13.1%  152%
Study Events Total Events Total Genital Mycotic Infection ~ OR 95%-Cl (fixed) (random) CREDENCE 70 2200 63 2197 111 [0.79,157] 153% 14.8%
DAPA-HF 13 2368 12 2368 1.08 [0.49; 2. 3.0% 6.1%
CREDENCE 50 2200 13 2197 —4— an ?12; 721 92%  103% DECLARE-TIMI-58 123 8574 113 8569 — 1.09 [0.84; 1.41] 278%  17.6%
DECLARE-TIMI-58 76 8574 g 9 1—=— 8.51 [4.26; 16 B.4% 8.1% EMPA-REG OUTCOME 88 4687 43 2333 1.02 [0.71;1.47] 14.1%  142%
EMPA-REG OUTCOME 301 4587 42 2333 = 374 [270, 5.18] 37.8%  36.4% EMPEROR-REDUCED 13 1863 10 1863 1.30 [0.57; 2. 25%  56%
EMPEROR-REDUCED 31 1863 12 1863 —t 281 (134 510] BS%  8.7% VERTIS-CV 111 5493 45 2745 124 [087,176] 147% 147%
VERTIS-CV 297 5493 42 2745 -“- 368 [285 510] 3B1%  365% DAPA-CKD 35 2149 39 2149 0.90 [0.57; 1.4, 96% 11.7%
Fixed effect model 22817 17707 < 3.84 [3.24; 4.80] 100.0% - Fixed effect model 33124 26568 - 1.25 [1.09; 1 100.0% -
& i al?am u:n = 3.87 ﬁ. ;ﬁ - 100.0% lelomd:ochmodﬂ = 122 [:g. iﬂ - 100.0%
ediction I'Il%!l‘a . d 817 Prediction L —— .6J;
Heteropensity: |* = 38%, +* < 0.0001, p =017 m#-m.@-olosn.p-om ! )
01 651 2 10 © 05 1 2
(D)
SGLT2i PBO Weight ~ Weight
SGLT2i PBO Weight  Weight Study Events Total Events Total Fracture 95%-Cl (fixed) (random
Study Total Events Total un OR 95%-Cl (fixed) {random) rad oR { )
AS 347 5790 166 4344 —=— 160 16.8%  16.6%
2886 297 1441 - 1.14 10.98; 1. 20.1% 3% CREDENCE 67 2200 68 2197 098 62% 10.1%
CREDENCE 245 221 2197 T 1142 [0.82; 1. 129%  14.8% F 49 2368 50 098 4.6% B.4%
APA-HF 11 2368 17 2368 e 0.65 [0.30; 1. 1.1% 1.2% DECLARE-TIMI-58 457 8574 440 B569 — 1.04 393%  19.3%
TIMI-58 127 8574 133 B - "o 085 0.75, 1. B6%  100% EMPA-REG OUTCOME 179 4687 91 2333 0.98 11.0%  134%
'A-REG OUTCOME 4687 423 2333 E 099 [0.67;1.13] 30.5% 254% .REDUCED 1863 42 1.07 39% 7.7%
EMPEROR-REDUCED 91 1863 & 63 —— 1.10 [0.81; 1. 5.2% % 1 201 2745 1.03 119%  139%
A 5493 279 2745 4 1.22 [1.05;1.41] 21.5% 21.4% DAPA-CKD 2149 69 2149 124 6.3% 10.7%
|
Fixed effect model 28071 21518 > 1.09 [1.01; 1.16] 100,0% effect model 26568
Random effects m - 1,08 h.m! 118 %% ono% Foad i S = £13 H POO™ i
Prediction interval _— .90; 1.30] interval —_— )
Heterogeneity: I° = 23%, +* = 0.0031, p =025 Heterogeneity: I° = 61%, 7* = 0.0233, p = 0.01 [ e—]
ak 1 2 075 1 15

https://onlinelibrary.wiley.com/doi/epdf/10.1002/clc.23508




Numer of Number of

Qutcomes studies _participants Effect size  [95% CI] Weight
HbA1G (%)
Canagliflozin 3 2314 —= -043  [-0.65; -0.21] 21.2%
Dapaglifiozin 4 1135 -0.25 [-0.36; 0.14] 26.4%
Empagliflozin 3 2425 I -0.29 [-0.43; -0.15] 26.0%
Ertuglifiozin ] 467 —— -0.05 [-0.23; 0.13] 9.4%
Ipraglifiozin 1 81 — e -0.17 [-0.45; 0.10] 6.7%
Luseogliflozin 1 145 —a8 -0.19 [-0.40; 0.00] 8.8%
Tofogliflozin 1 23 — =139 [-2.13;-0.65] 1.6%
Overall 14 6589 <> -0.29  [-0.39;-0.19]  100.0%
k geneity between 17 = 65% | O T E—
Fasting plasma glucose (mmoLiL) o =03 s
Canaglifiozin 2 905 e -087  [-1.26,-049]  253%
Dapaglifiozin 2 343 —F— -0.89 [-1.44; -0.35] 12.9%
Empaglifiozin 2 506 —F—— -108  [-1.90;-023]  21.5%
Ertuglifiozin 1 301 —3— 018 [-0.57; 0.93] 9.0%
Ipraglifiozin 1 81 —H— -0.10 [-0.69; 0.49] 11.6%
Luseoglifiozin 1 145 B e -0.43 [-0.83; 0.06] 14.9%
Sotaglifiozin 1 29 D -1.12 [-2.28; 0.03] 5.0%
Overall 10 2308 - -0.65  [-0.94;-0.36]  100.0%
' geneity between subgroups: /7 = 52% | ; .
Systolic blood pressure (mmHg) -2 =1 1
Canaglifiozin 2 2307 R A -419  [-6.49; -1.89] 50.1%
Dapaglifiozin 2 1087 —a— -358  [-5.53;-162] 14.2%
Empaglifiozin 3 2425 —E—— -5.07  [-7.30; -2.85] 28.1%
Ertugliflozin 1 301 R I = -343  [-7.62; 0.75] 3.2%
Ipraglifiozin 1 104 — -433  [-9.57; 1.00] 2.0%
Luseogliflozin 1 145 - -260  [-8.00; 3.00] 1.9%
Sotaglifiozin 1 30 - -1140  [-22.60; -0.20] 0.5%
Overall 1" 6378 <= =403 [-4.79; -3.26] 100.0%
k geneity between subgroups: /7 =0% [ T T T 1
-8 6 -4 -2 2
Diastolic blood pressure (mmHg)
Canaglifiozin 2 2307 -.- -1.38  [-1.90; -0.89] 716%
Dapaglifiozin 1 526 —_— -2.00 [-3.40; -0.60] 9.4%
Empaglifiozin 2 606 — 237  [-3.45 -1.29] 15.8%
Ipraglifiozin 1 81 -0.20 [-4.71; 4.31] 0.9%
Luseoglifiozin 1 145 030  [-3.00; 4.00] 1.5%
Sotaglifiozin 1 30 -4.50 [-9.60; 0.50] 0.7%
Overall 8 3695 <> -159  [-2.02;-1.16]  100.0%
k geneity between Pr=12% T T 1
il Vg i T -4 -3 -2 - 1 2
Canaglifiozin 2 2306 B -1.31 52.0%
Dapaglifiozin 3 1079 —— =1.50 13.4%
Empaglifiozin 3 2425 = -1.38 [-1.72; -1.04] 20.7%
Ertuglifiozin 1 301 = -1.70 [-2.77,-0.83] 21%
oragliiozin 1 81 —_— -192  [-2.60;-1.26] 5.3%
Luseogliflozin 1 145 —a— -1.28 [-1.90; -0.70] 6.68%
Overall 11 6336 < -1.42 [-1.57; -1.26] 100.0%
F geneity between 12=0% _'3 _'2 _'1 4
Serum potassium (mEqg/L)
Canaglifiozin 1 2003 0.01 [-0.02; 0.03] 63.6%
Dapaglifiozin 1 220 % -0.04 [-0.19; 0.12] 1.9%
Empagliflozin 3 2245 =0.01 [-0.04; 0.03] 32.8%
Ipraglifiozin 1 81 —— -0.04 [-0.20; 0.12] 1.7%
Overall 6 4549 <> 0.00 [-0.02;0.02]  100.0%
k geneity between 12=0% T T 1
-03 -02 -01 01
Albuminuria (%)
Canaglifiozin 1 2039 —— -2300 [-28.00;-17.00]  36.7%
Dapaglifiozin 3 >941 —_— -2286  [-48.58; 287]  63.3%
Overall 4 >2980 —— -23.75 [-37.87; -9.62] 100.0%
F geneity between 12=0% T T T T 1
-40 -30 -20 -10 10

Favours SGLT2 inhibitors ~ Favours placebo




100+

90

80

70—

60—

50

40

30—

Cumulative Incidence (%)

No. at Risk
Placebo 2991
Empagliflozin 2997

22

« EMPEROR-PRESERVED

 DELIVER

25— A Primary Outcome
Hazard ratio, 0.79 (95% Cl, 0.69-0.90) 30+
P<0.001 Placebo Hazard ratio, 0.82 (95% Cl, 0.73-0.92)
100+ 254 R Placebo
901 20
~ 80
R 15- Dapagliflozin
o 704
5 60 10-
‘S
£ 504 5+
'% A 0
—_— T T T T T T T T T T T 1
E 30 0 90 180 270 360 450 540 630 720 810 900 990 1080
= —
o 204 —
10_//'
0+ T T T T T T T T T T T 1
0 90 180 270 360 450 540 630 720 810 900 990 1080
Months since Randomization Days since Randomization
No. at Risk
Placebo 3132 3007 2896 2799 2710 2608 2318 2080 1923 1554 1140 772 383
2 7 7 27 424 182 4 127 1 4
e Ll E TR AR O e e o g B O Dapaglifiozin 3131 3040 2949 2885 2807 2716 2401 2147 1982 1603 1181 801 389

N Engl J Med 2021; 385:1451-1461

NYHA II-1V, EF>40%

DOI: 10.1056/NEJM0a2206286



Aldosterone antagonist Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total  Mean SD Total ~Weight IV, Random, 95% CI IV, Random, 95% CI
1.9.1 Diabetes
Chrysostomou 2006 2.04 19 11 297 3.7 10 5.5% -0.31[-1.17, 0.55] R
Zheng 2011 0.29 0.1 20 0.45 0.27 20 6.7% -0.77 [-1.42 , -0.13] |
Horestani 2012 2246 172 20 3594 2122 20 6.7% -0.68 [-1.32, -0.04] —
Schjoedt 2005 0.77 0.54 20 1.02 0.73 20 6.8% -0.38 [-1.01, 0.24] —
Saklayen 2008 0.79 0.99 24 1.57 213 24 7.1% -0.46 [-1.04,0.11] gt
Ziaee 2013 59.3 48.1 29 73.2 53.3 31 7.5% -0.27 [-0.78, 0.24] =
1t 2019a 8987 1025 257 145 191 66 8.8% -0.44 [-0.71, -0.17] -
Subtotal (95% CI) 381 191 49.1% -0.46 [-0.64 , -0.27] ¢
Heterogeneity: Tau? = 0.00; Chi? = 2.10, df = 6 (P = 0.91); P = 0%
Test for overall effect: Z = 4.81 (P < 0.00001)
1.9.2 No diabetes
Guney 2009 1.66 351 12 1.04 1.23 12 5.8% 0.23(-0.58, 1.03] o s
Furumatsu 2008 0.6 0.38 15 1.39 23 15 6.2% -0.47 [-1.19, 0.26] —et
Tylicki 2008 051 0.42 18 1.21 0.84 18 6.4% -1.03 [-1.73, -0.33] ——
CRIBS I1 2009 54 349 56 9.5 349 56 8.3% -0.12[-0.49, 0.25] 2
Bianchi 2006 0.89 0.54 a3 2.11 0.72 82 8.3% -1.91[-2.28 , -1.54] -
Subtotal (95% CI) 184 183 35.0% -0.68 [-1.57, 0.21] P 3
Heterogeneity: Tau? = 0.93; Chi? = 54.80, df = 4 (P < 0.00001); I = 93%
Test for overall effect: Z = 1.50 (P = 0.13)
1.9.3 Diabetes not reported
Boeshy 2013 137 2402 2 178 403.78 24 7.1% -0.12 [-0.70, 0.46] =
Wang 2013g 1.59 0.59 106 1.78 0.81 102 8.8% -0.27 [-0.54, 0.01] -
Subtotal (95% CI) 128 126 15.9% -0.24[-0.49, 0.01] .‘
Heterageneity: Tau? = 0.00; Chi? = 0.21, df = 1 (P = 0.65); F = 0%
Test for overall effect: Z = 1.91 (P = 0.06)
Total (95% CI) 693 500 100.0% -0.51 [-0.82 , -0.20] L 2
Heterogeneity: Tau? = 0.27; Chi? = 71.88, df = 13 (P < 0.00001); I* = 82%
Test for overall effect: Z = 3.24 (P = 0.001) iy 5 ) b 1
Test for subgroup differences: Chi* = 2.28, df = 2 (P =0.32), ' = 12.3% Lower with aldosterone Lower with control

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8094274



Cardiovascular and kidney

Inclusion/exclusion Protocol Outcomes

: mes with finerenone in
T2D + CKD .6519/>1Om90r v CVcomposite: outcomes t erenone

eGFR >25 mL/min/1.73m? L

Serum [K*] < 4.8 mmol/L i .
Maximum tolerated labeled dose 0 Median follow-up 3 years
of RAS

-
HFYEF (NYHA class I1-V) 86507

20 mg od K Time to CV death, non- fatal MI, patients With type 2 dlabeteS

non-fatal stroke, or HHF

I and chronic kidney disease:.
b f’ sustainedzs%bdecrelasein the FIDELITY pOOIed ana|ySIS

eGFR, or renal death

—— Placebo —— Finerenone
. . . eGFR (mL/min/1.73 m?) UACR (mg/g) .
Baseline characteristics 2% Few hyperkalemia-related A Gompositscardiovascalar outcome B GFR 257% composite Kidney outcome
s discontinuations Occurred 100 259 Hazard ratio 0.86 (95% Cl 0.78-0.95) 100 259 Hazard ratio 0.77 (95% Cl 0.67-0.88)
@ Medianage: 65 years 90 0] P=00018 . 00| 5l P-00002
g 8o g 807 15
& Jr0%  Q30% ® ©0.66 $el e 7] Pocs
: g 60 S 60 e
RAS inhibitors: 99.8% ) £ ° 2al ° /" Finerenone
% Statins: 72.2% . (N=38) =—— 0,22 % 40 00 & 12 1s 24 %0 3 42 48 % 40 0 6 12 18 24 30 36 42 48
g 30 ; 30
HbA1c: 7.7% : 3= - 3w
BP: 137/76 mmHg @<25 Q45-<60 @<30  (02300-5000 Discontinuation rate 1o — °l ——
Prior HF:7.7% Ozs-<t5 @260 O30 <300 e TR R X T
ReS u ltS C eGFR 240% composite kidney outcome D Death from any cause
HR (95% Cl) p-value Risk | | HR (95% Cl) p-value Risk | 1007 257 Hazard ratio 0.85 (95% C1 0.77-0.93) 1007 257 Hazard ratio 0.89 (95% CI 0.79->1.00)
Endpoint CV r \ Kidne 907 20 ’ %07 20
pon 0.86(0.78-0.95) 00018  14% k (N 0.77 (0.67-0.88) 0.0002  23% el = e
composite < ’ \ ( ¥ composite & . PRI rf/ Finerenone P Placebo_—
Y £ e ~—Finerenone
] ° é 50 Z % 50 5‘ /
th HHF 0.78 (0.66-0.92) 0.0030 22% Dialysis 0.80(0.64-0.99) 0.040 20% g 0 L R g 0 0 8 12 1824 90 % 2.4
- E 30 g 30
3 20 S 3 20
10 =l 10 i
Finerenone on top of standard of care reduces the risk of clinically R R R
% . . . . . . Time to first event (months) N Time to first event (months)
Conclusion meaningful cardiovascular and kidney outcomes in patients with type 2 P oo o g e qn g m e m B oo om emoem wm ow oz oow oy

diabetes over a broad spectrum of chronic kidney disease

https://doi.org/10.1093/eurheartj/ehab777 2 4




MACE

HR Weight
Study Favours GLP-1RA with 95% CI (%)
ELIXA —h— 1.02[ 0.89, 1.17] 14.24
LEADER —— 0.87[ 0.78, 0.97] 17.28
SUSTAIN-6 —— 0.74[ 0.58, 0.95] 6.82
EXSCEL - 0.91[ 0.83, 1.00] 19.20
HARMONY —— 0.78[ 0.68, 0.90] 13.90
REWIND —— 0.88[ 0.79, 0.99] 16.83
PIONEER 6 _n 0.79[ 057, 1.10]  4.21
AMPLITUDE-O —a— 0.73[ 0.58, 0.92] 7.53
Overall - 0.86[ 0.79, 0.94]
Heterogeneity: 1° = 0.01, I* = 50.09%, H’ = 2.00
Test of 6; = 6: Q(7) = 12.62, p = 0.08

Random-effects empirical Bayes model
Knapp-Hartung standard errors

25

0.50 0.75 1.00 1.25 1.50

Outcome Trials (n) Estimate (HR) 95% Cl P value of HR I (%) P value of I’
MACE

All 8 0.86 0.79-0.94 0.006 50.0 0.080
Prior CVD 6 0.84 0.79-0.90 <0.001 6.1 0.370
No prior CVD 6 0.94 0.83-1.06 0.330 0.0 0.420
CV mortality 8 0.87 0.78-0.96 0.016 18.7 0.330
Non-fatal Ml 8 0.91 0.81-1.01 0.078 34.6 0.170
Non-fatal stroke '8 0.84 0.76-0.94 0.007 0.0 0.580
Heart failure 8 0.90 0.83-0.98 0.023 0.0 0.670
All-cause 8 0.88 0.80-0.96 0.012 26.3 0.350
mortality

Renal endpoints |6 0.83 0.73-0.94 <0.012 36.5 0.280
New macro 6 0.74 0.67-0.82 <0.001 11.0 0.370

https://cardiab.biomedcentral.com/articles/10.1186/s12933-021-01366-8



-o- Placebo

-+ Semaglutide/liraglutide pooled -+ Semaglutide 0.5 mg

& markers of kidney damage

-+~ Semaglutide 1.0 mg

~+- Liraglutide 1.8 mg

404 Pooled 404 SUSTAIN 6 40 LEADER
%n 304 %630 P )
) - o i 3
£ e k- £
o 20 <= & 204 &
& 20 '\"_/u & 20 &
< < <
je=) jou] j=)
104 10 4 10
04 04 0
T T T 1 T T T 1 T T T 1
0 6 12 18 24 0 6 12 18 24 0 12 24 36 48
Time from randomization Time from randomization Time from randomization
(months) (months) (months)

B Semaglutide 0.5 mg vs placebo

2.0

0.5

Estimated treatment difference
(mL/min/1.73m?)/year)
=

0.0

B Semaglutide 1.0 mg vs placebo

GLP1 RA may decrease rate of loss of kidney function

B Liraglutide 1.8 mg vs placebo

All patients by treatment Baseline eGFR Baseline eGFR
<60 mL/min/1.73m?* >60 mL/min/1.73m?
p=0.057
I 1
p=0.37
I p=0.0003 1
p=0.008
I 1
p<0.0001
p=0.0001 p=0.01

=0.0009

Estimated treatment ratio at 2 years (treatment vs placebo) [95% CIJ; p value*

SUSTAIN § T EADER

Semaglutide 0.5 mg Semaglutide 1.0 mg Liraglutide 1.8 mg

0.76 [0.73, 0.80]; p<0.001

0.80 [0.72, 0.90]; p<0.001 0.67 [0.60, 0.76]; p<0.001 0.77 [0.73, 0.82]; p<0.001

Annual eGFR

Estimate [95% CI]

Estimated treatment ratio at 2 years (by-treatment comparisons) [95% CI]; p value

Liraglutide 1.8 mg
vs semaglutide 0.5 mg

Liraglutide 1.8 mg

0.96 [0.85, 1.09]; p=0.53 vs semaglutide 1.0 me

1.15[1.02, 1.31]; p=0.024

change SUSTAIN 6 LEADER

(mL/ n:m/ Semaglutide Semaglutide Placebo Liraglutide Placebo
1.73m?*)/year 0.5 mg 1.0 mg 1.8 mg

All patients n=825 n=821 n=1648 n=4512 n=4498

by treatment ~1.59 [-1.95, ~1.23] | ~1.05 [~1.41, ~0.69] | ~1.92 [-2.18, ~1.67] | ~1.72 [-1.84, ~1.61]| ~1.98 [-2.10, ~1.87]

26

<60 mL/min/
1.73m? at baseline

n=212
~1.20 [-1.90, ~0.49]

=204
~0.25 [-0.97, 0.48]

n=427
~1.87[-2.37, -1.36]

=968
~1.44[-1.68,-1.19]

=905
~2.11[-2.37, -1.85]

>60 mL/min/
1.73m” at baseline

n=613
~1.73 [-2.15, -1.32]

n=617
-1.31[-1.72,-0.90]

n=1221
~1.94[-2.24, -1.64]

n=3544
~1.80 [-1.92, ~1.67]

n=3593
—1.95[-2.08, -1.83]

https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.121.055459




GLP1/GIP dual agonists and kidney disease in

SURPASS-4

Table. Kidney endpoints in pooled tirzepatide (5, 10, 15 mg) and insulin glargine treatment arms of SURPASS-4.

Composite Composite ¢GFR decline >40% Renal death Progression to New onset
endpoint 1 endpoint 2° from baseline enat.oen ESRD macroalbuminuria
= A . = . n HR n HR HR HR n HR n HR
Incidence com pos ite kidn eye nd poi nt Population Treatment (%) (95% CI) @) | ©s%cn (95% CT) ©s%cn | 0 | ©s%an | @) (95% CT)
A5 TZP 64 39 1 0 25
#Patients #Events HR(95%Cl) p-value SURPASS-4 N=995 (6.4) 059 (3.9 0.80 0.86 0.1 0.99 (0.0) B 2.5 0.41
—— Tirzepatide 991 3 058 (043, 0-80) 0-00075 IR population iGlar 105 | (0.43,0.80) a8 (0.53.1.22) (0.56,1.33) 1 (0.06,15.80) 5 61 (0.26,0.66)*
184 — — — Insulin Glargine ggg 104 I N=1000 (10.5) “.8) ©.1) 0.5) 6.1
i TZP 15 7 0 0 8
= 144 SGLT2i N=245 (6.1 0.66 2.9 0.90 0.93 (0.0) (0.0) 63 | 540023.127)
g use at baseline iGlar 23 (0.34,1.26) 3 (0.332.47) (0.34,2.55) 0 ) 1 ) 5 SRS
£ 12 N-256 9.0) 3.1 (0.0) (0.4) (5.9)
2 TZP 49 32 1 0 17
£ 10 No SGLT2i N=750 (65 057 (3) 078 085 (0.1) 098 (0.0) 23) 037
® use at baseline iGlar 32 (0.40,0.81)* 40 (0.49.1.23) (0.53,1.37) 1 (0.06.15.64) 1 - 16 (0.21,0.65)*
2 N=744 (11.0) (5.4) (0.1) (0.5) (62
] TZP 35 20 1 0 15
£ Albuminuria N=358 9.8) 047 (5.6) 0.70 0.75 (03) 0.96 (0.0) @2 033
5] >30 mg/g iGlar 65 (0.31.0.71) 27 (0.39.1.25) (041,137 1 (1.06,15.31) 3 : 39 (0.18.0.61)*
N=349 (18.6) (1.7) (0.3) 0.9) (11.2)
TZP 27 19 0 0 3
A N=621 (43) 0.70 [€R)) 092 097 (0.0) (0.0) (13) 042
<30 mg/g iGlar 39 (0.43.1.14) 21 (0.49.1.71) (0.52,1.80) 0 ) 2 ) 21 (0.18,0.94)*
N=630 (62) (33) (0.0) 0.3) 3.3)
o4 Modlasizon TZP 12 B 1 0 7
4 ! r ! y r r u ; v ! ! ! Y y ! ! N-176 (68 046 @8 037 0.40 0.6) (0.0) (4.0) 0.68
0 8 6 24 32 40 48 56 64 72 80 88 96 104 112 120 ;{c.\‘;crclpfrcd:{cuz e S 0avossy ] 015t a2} - . - . " 02615
Time of Exposure (Week) idney function N=166 (14.5) 78) 66 0.0) (12) ©6)
Cumulative number of events:Numbers at risk TZP 10 = 5 1 0 r
Tizepatide 0:991 3:985 18:962 18:952 19:947 19:944 20:930 39:912 40:902 42:815 56:609 60:391 62:180 63:41 630  63:0 High risk for e b 0} - 65 - ) & ay i ©0) w3
nsulin Glargine 0:998 0:988 7:973 9:966 19:946 19:940 55:901 77:867 78:849 80:755 89:555 96:369 101:164 104:35 104:1 104:0 kl:::zlo:l:;tﬂed Glar 7 (027.1.29) 2 019135 [ 9 | (021184 1 (0.07.1685) > - 5 0.91(0.24.3.38)
N=94 (18.1) (12.8) (9.6) (LD @1 (5.3)

Data are from the mITT population (efficacy analysis set). including on treatment data prior to the use of rescue therapy. Cox proportional-hazards model was used to estimate the HR and 95% CI
for pooled TZP compared with iGlar for the endpoints. HR estimate with CT is not calculated when either the TZP or iGlar arm has no event. *eGFR decline >40% from baseline. renal death.
progression to ESRD, and new onset macroalbuminuria. *eGFR decline >40% from baseline, renal death, and progression to ESRD. ‘eGFR <60 CKD-EPI mL/min per 1.73 m*. %GFR <75 CKD-
EPI mL/min per 1.73 m? and macroalbuminuria, or eGFR<45 CKD-EPI mL/min per 1.73 m*. TZP 5 mg. 10 mg. and 15 mg arms pooled for analysis.*P<.05 versus iGlar. CI=confidence interval;
CKD-EPI=Chronic Kidney Disease Epidemiology Collaboration: ESRD=end stage renal disease: eGFR=estimated glomerular filtration rate: HR=hazard ratio; iGlar=insulin glargine:
mITT=modified intention-to-treat; N=number of patients in population; n=number of patients with event; SGLT2i=sodium-glucose co-transporter 2 inhibitors; TZP=tirzepatide; UACR=urine
albumin-creatinine ratio.

https://doi.org/10.2337/db22-17-0R




1. Patients may be selected for further therapies based on UACR

2. SGLT2i have broad cardiovascular, renal and heart failure
benefits

3. Cardiorenal benefits of SGLT2i are likely to be class, rather
than agent specific

4. Effects of SGLT2i on CKD don’t differ between diabetic and
non-diabetic forms of CKD

5. Selective, non-steroidal MRAs have the same effects on
cardiorenal outcomes as SGLT2i

6. Associate the letter “G” with the GLP1 (/GIP1) rather than
Glipizide

7. We still don’t know if we have to aim for the trifecta:
SGLT2i/MRA/GLP1(/GIP1) on our patients







== Placebo = Finerenone

2 160
16 20 24 28 a2 36 40 44
a D i i i M i i i i 150 q
-2 : 140 X |
LS mean change in eGFR slope from Month 4 o= . — ——— 4 ¢
T4 to PD/E0S visit, mLimin/1 73 meyr (95% CI) 130
Finerenone: —2 66 {-2.96 to -2.36) E
R B Placebo. -3 97 (~4 27 to ~3.66) E 120
B4 w o110
LS mean change in eGFR slope from baseline =
0 4 | to Month 4, mUimini1 73 m? (95% Cly E 106
= Finerenone: —3.18 (-3.44 10 -2.51) ) .
42 || Placabo -0 73 (10310 -0 44) op | Moan SBP at baseline:
. Finerenone: 13802 + 14.31
44, .| -Mwan =GR ot hazeline; Placebo: 137.98 + 14.42
Finerenone: 44 4 + 125 mUmin/1.73 m? B0 T T T T T T T : .
46 | Placebo: 44.3 £ 12.6 mUmin.73 me o1 4 & 12 18 20 24 2 3 4
Mo, of patients Maenths Since Randomization
Months Since Randomization Finersivons 2828 A 28 N A2 4R
No. of patients Placsbo 2831 2751 2836 1885 B84 383
Finerenone 2789 2732 2613 16t 887 136 Wan =t gn I 07 from heseline (i) .
Finesrione  Aaf 320 213 183 258 284
@8 zm xn e e = Placaba Ral el 0BT D38 12 -0.08

Change in SBP < 3 mmHg
throughout FIDELIO-CKD

https://www.nejm.org/doi/10.1056/NEJM0a2025845




Canagliflozin (CREDENCE)

B Change from Baseline in Estimated GFR Baseline {ml/minf1.73 m2)

Canaglifiozin Placebo
56.4 56.0
@
®
=
(¥}
JE
=
25
¥E
=E
8=
JgE "] Placebo
b
3 ~184
' o | T T T T T 1
0 3 @6 12 18 24 30 36 437
Months since Randomization
Mo. of Patients
Placebo 2178 1985 1382 1720 1536 1006 583 210
Camgliﬂuzin 2179 2005 1919 1782 1648 1116 652 241

EMPA-REG: https://www.nejm.org/doi/full/10.1056/nejmoa1515920
DAPA-CKD: https://www.nejm.org/doi/full/10.1056/NEJM0a2024816

CREDENCE: https://www.nejm.org/doi/full/10.1056/NEJMoa1811744

Least-Squares Mean Change in
Estimated GFR (ml{min/1.73m3
¥

Empagliflozin (EMPA-REG)

Dapaglifiozin

No. of Participants

4 3 12 16 0 4 28 3z 36

Months since Randomization

Placebo 2152 2029 1981 1866 1795 1753 1672 1443 935 487 157

Dapagliflozin

A Change in eGFR over 192 Wk

Adjusted Mean eGFR (m|/min/1.73 m?)

784

764

T4

724

68

66

2152 2031 2001 1396 1832 1785 1705 1482 978 496 157

Dapagliflozin (DAPA-CKD)

Empaglificzin, 10 mg

Empaglifiozin, 25 mg

B&selinela 1‘2 2‘8 52 66 80 94 168 IIH 156 1‘50 1&4 1}"8 1“32



Hyperkalemia

Aldosterone antagonist Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.2.1 Diabetes
Schjoedt 2005 1 2 0 20 L6% 2.74[0.12, 63.63] N
Rossing 2005 1 21 0 20 1.6% 2.86[0.12, 66.44] _—t
Chrysostomou 2006 3 21 0 20 1.8% 6.68 [0.37, 121.71] —_
ARTS-DN 2015 8 727 0 94 19% 2.22[0.13, 38.13] _
'van den Meiracker 2006 5 29 1 30 3.6% 5.17[0.64,41.63] —_—
Chen 2018b 7 101 1 105 3.6% 7.28[0.91, 58.10] S
Ito 2019a 13 286 1 72 3.8% 3.27[0.44, 24.61] R E—
Epstein 2002 8 167 2 74 6.6% 1.77[0.39, 8.15] —_——
Epstein 2006 12 171 4 88 12.7% 1.54[0.51, 4.65] i
Mehdi 2009 14 27 10 27 41.3% 1.40[0.76 , 2.58] .
Subtotal (95% CI) 1572 550 78.5% 1.86[1.20, 2.91] .
Total events: 72 19
Heterogeneity: Tau? = 0.00; Chi? = 5.24, df =9 (P = 0.81); I = 0%
Test for averall effect: Z = 2.75 (P = 0.006)
1.2.2 No diabetes
EVALUATE 2010 (] 169 0 163 Not estimable
Guney 2009 1 15 0 15 L6% 3.00[0.13, 68.26] pm—
Furumatsu 2008 2 15 0 15 18% 5.00[0.26, 96.13] —_—
Tylicki 2008 2 9 0 9 18% 5.00[0.27 , 91.52] —
Bianchi 2006 4 83 2 82 5.5% 1.98[0.37 , 10.49] —_——
CRIBS 11 2009 9 56 2 56 7.0% 4.50[1.02, 19.90] —
Subtotal (95% CI) 347 340 17.7% 3.43(1.35,8.72] ‘
Total events: 18 4
Heterogeneity: Tau? = 0.00; Chi? = 0.69, df = 4 (P = 0.95); I'= 0%
Test for overall effect: Z = 2.58 (P = 0.010)
1.2.3 Diabetes not reported
ARTS 2012 12 127 1 65 3.8% 6.14[0.82, 46.20] p
Subtotal (95% CI) 127 65 3.8% 6.14 [0.82, 46.20] .‘
Total events: 12 1
Heterogeneity: Not applicable
Test for averall effect: Z = 1.76 (P = 0.08)
Total (95% CI) 2046 955 100.0% 217[1.47,3.22] ’
Total events: 102 24
Heterogeneity: Tau? = 0.00; Chi = B.60, df = 15 (P = 0.90); = 0% 0005 01 0 200
Test for overall effect: Z = 3.87 (P = 0.0001) Less with aldosterone Less with control

Test for subgroup differences: Chi? = 2.39, df =2 (P = 0.30), P = 16.3%

Gynecomastia

Aldosterone antagonist Control Risk Ratio Risk Ratio
Study or Subgreup Events Total Events  Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.23.1 Diabetes
‘Mehdi 2009 1 27 0 27 228% 3.00[0.13, 70.53]
Subtotal (95% CI) 27 27 228% 3.00 [0.13, 70.53] -‘-
Total events: 1 0
Heterogeneity: Not applicable
Test for overall effect: Z = 0.68 (P = 0.50)
1.23.2 No diabetes
Furumatsu 2008 1 15 0 15 233% 3.00[0.13, 68.26] —_—
Lv 2009a 2 16 0 16 26.0% 5.00 [0.26, 96.59] PR B
Bianchi 2006 6 83 0 82 27.8% 12.85 [0.74, 224.39] I —
Subtotal (95% CI) 114 13 77.2% 6.02 [1.08, 33.57] .‘
Total events: 9 0
Heterogeneity: Tau? = 0.00; Chi? = 0.50, df = 2 (P = 0.78); I = 0%
Test for overall effect: Z = 2.05 (P = 0.04)
Total (95% CI) 141 140 100.0% 5.14[1.14,2123] *
Total events: 10 0

Heterogeneity: Taw® = 0.00; ChF® = 0.66, df = 3 (P = 0.88); I = 0%
Test for overall effect: Z = 2.12 (P = 0.03)
Test for subgroup differences: ChiZ = 0.14, df = 1 (P = 0.70), = 0%

0.002

0.1

Less with aldosterone

10 500
Less with control

32

Numbers Needed To Harm

Hyperkalemia

Gynecomastia

41

141

Cochrane Database of Systematic Reviews 2014, Issue 4. Art. No.: CD007004.
DOI: 10.1002/14651858.CD007004.pub3.



e Pts with T2D and CKD :

— UACR > 300 mg/g & eGFR in 25-75 ml/min/1.73m2

— UACR in 30-300 mg/g & eGFR in 25-60 ml/min/1.73m2
* Serum potassium level < 4.8 meq/|
* Prior treatment with ACEi or ARB

» Excluded pts currently receiving
eplerenone/spironolactone/renin inhibitor/K-sparing

diuretic
» Excluded A1c > 12% or UACR >5,000 mg/g
» Dialysis dependent AKI within 12 wks of study run-in visit
* Poorly controlled hypertension (BP > 170/110 mmHg)

* NYHA Class II-IV or indication 1A for MRA

33

o = 0.05 .

Time to all-cause
martality

4

A
~

Time to primary renal =i

composite event

\

Serial gatekeeping:

-

Time to all-cause
hospitalization

Weighted
Bonferroni-Holm

Time to cardiovascular
composite event ’

e e e s

o is passed on only if Hq and Hz are rejected

Hierarchical
1 testing
Change in UACR from Time to secondary
baseline to month 4 renal composite event

https://www.karger.com/Article/FullText/503713



Finerenone reduces hard kidney and cardiovascular
outcomes in moderate DKD

Outcome

Primary composite outcome
Kidney failure
End-stage kidney disease
Sustained decrease in eGFR
to <15 ml/min/1.73 m2

Sustained decrease of >40% in eGFR
from baseline

Death from renal causes
Key secondary composite outcome
Death from cardiovascular causes
Nonfatal myocardial infarction
Nonfatal stroke
Hospitalization for heart failure
Death from any cause
Hospitalization for any cause
Secondary composite kidney outcome
Sustained decrease of 2579% in eGFR
from baseline

Placebo  Finerenone Placebo

Finerenone
(N=2833) (N=2841)
no. of patients with
event (%)
504 (17.8) 600 (21.1)
208 (73) 235 (8.3)
119 (42) 139 (4.9)
167 (5.9) 199 (7.0)
479 (16.9) 577 (20.3)
2(<01) 2 (<0.1)
367 (13.0) 420 (14.8)
128 (45) 150 (5.3)
70 (25) 87 (3.1)
90(3.2) 87(.1)
139 (49) 162 (5.7)
219 (7.7) 244 (8.6)
1263 (44.6) 1321 (46.5)
252(8.9) 326 (1L.5)
167 (5.9) 245 (8.6)

(N=2833) (N=2841)

no. of patients with event
per 100 patient-yr

7.59
299
1.60
2.40

Hazard Ratio (95% CI)

9.08 —— 0.82 (0.73-0.93)
339 —a—t 0.87 (0.72-1.05)
187 —_— 0.86 (0.67-1.10)
287 —a— 0.82 (0.67-1.01)
873 —— 081 (0.72-0.92)
5.92 —— 0.86 (0.75-0.99)
1.99 —— 0.86 (0.68-1.08)
17— 0.80 (0.58-1.09)
118 —_— 1.03 (0.76-1.38)
221 —a— 0.86 (0.68-1.08)
3.23 —— 0.90 (0.75-1.07)

23.87 B 095 (0.88-1.02)
474 —a— 0.76 (0.65-0.90)
354 —l— 0.68 (0.55-0.82)

r ]
0.50 1.00 2.00
-—

Finerenone Better

Placebo Better

P Value

A Urinary Albumin-to-Creatinine Ratio

144

0.2

Least-Squares Mean Ratio to Baseline

Finerenone, 798.79 (geometric SD, 2.65)
Placebo, 814.73 (geometric SD, 2.67)

Placebo

Finerenone

7| Geometric mean albumin-to-creatinine ratio at baseline:

0.0

No. of Patients

4 8 12 16 20 24

Months since Randomization

T T 1

28 32 36

Finerenone 2831 2725 2582 1841 856
Placebo 2840 2726 2598 1825 834
Mean Change
from Baseline
(percent)
Finerenone Ref. -34.7 -41.3 -39.9 -29.3
Placebo Ref. -4.7 -3.0 -2.0 4.1
B Mean Serum Potassium
6.0
5.5 Finerenone

Mean Serum Potassium (mmol/liter)

Mean serum potassium at baseline:
Finerenone, 4.37+0.46
Placebo, 4.38+0.46

oo,
01

No. of Patients

T T T T T T
4 8 12 16 20 24 28

Months since Randomization

Finerenone 2827 2708 2600 1872
Placebo 2831 2709 2596 1865
Mean Change

from Baseline

(mmol liter)
Finerenone Ref. 0.25 0.24 0.21
Placebo Ref. 0.02 0.04 0.05

36 40 44
832 344
862 348
0.21 0.20
0.07 0.07

(N=2827)

[ Event | Finerenone Placebo

(N=2831)

no. of patients (%)

Any adverse event 2468 (87.3)

Adverse event related to trial regimen 646 (22.9)
Adverse event leading to discontinuation of trial regimen 207 (7.3)
Any serious adverse event 902 (31.9)
Serious adverse event related to trial regimen 48 (1.7)
Serious adverse event leading to discontinuation of trial regimen 75 (2.7)
Investigator-reported hyperkalemia 516 (18.3)
Hyperkalemia related to trial regimen 333 (11.8)
Serious hyperkalemia 44 (1.6)
Hospitalization due to hyperkalemia 40 (1.4)
Per di i ion of trial regi due to hyperkalemia 64 (2.3)
Investigator-reported hypokalemia 28 (1.0)

Investigator-reported renal-related adverse events

Acute kidney injury 129 (4.6)
Hospitalization due to acute kidney injury 53 (1.9)
Discontinuation of trial regimen due to acute kidney injury 5(0.2)

Hospitalization due to acute renal failure 70 (2.5)
Discontinuation of trial regimen due to acute renal failure 31(1.1)

Adverse events affecting >5% of patients in either group

Hyperkalemia 446 (15.8)
Nasopharyngitis 241 (8.5)
Hypertension 212 (7.5)
Anemia 209 (7.4)
Peripheral edema 186 (6.6)
Diarrhea 184 (6.5)
Upper respiratory tract infection 181 (6.4)
Glomerular filtration rate decreased 179 (6.3)
Urinary tract infection 179 (6.3)
Back pain 175 (6.2)
Hypoglycemia 151 (5.3)
Dizziness 146 (5.2)
Arthralgia 142 (5.0)
Bronchitis 134 (4.7)
Constipation 131 (4.6)
Pneumonia 128 (4.5)

https://www.nejm.org/doi/10.1056/NEJM0a2025845

2478 (87.5)

449 (15.9)
168 (5.9)

971 (34.3)
34(1.2)
78 (2.8)

255 (9.0)
135 (4.8)
12 (0.4)
8(0.3)
25 (0.9)

61(2.2)

136 (4.8)
47 (1.7)
7(0.2)
71(2.5)
36(1.3)

221 (7.8)
250 (8.8)
273 (9.6)
191 (6.7)
304 (10.7)
189 (6.7)
189 (6.7)
133 (4.7)
192 (6.8)
175 (6.2)
194 (6.9)
153 (5.4)
149 (5.3)
151 (5.3)
163 (5.8)
181 (6.4)



Pts with T2D and CKD : FIGARO-DKD

Does finerenone improve cardiovascular outcomes in type 2 diabetes and CKD?

— UACR > 300 mg/g & eGFR > 60ml/min/1.73m2 = T . W BT
~ Double-blinded 7 3 outcome I ‘= composite outcome
. . . 5 it 4 (1D Kicney failure
— UACR in 30-300 mg/g & eGFR in 25-90 ml/min/1.73m2 @ Type2diabetes | g remmons 2 Sr;:::;%“:;:&'!
?:‘;ﬁ 3.4 yealrs i s:;:';aliza tion* Death from renal Dis:::;i;:in;;r;n:ﬂcrial
LA e g R Median follow-u +=. forheartfailure causes yperkalemia
Serum potassium level < 4.8 meq/| = o = g
= Maximum tolerable dose A 14.2% 10.8%
Prior treatment with ACEi or ARB g 7 e SR 395/3666
.g- Hazard Ratio
. g H o 0.87
Excluded pts currently receiving £ oo N
‘IE (mLImm1.73ml) ) Flne renone
. o . a 12.4% 9.5%
eplerenone/spironolactone/renin inhibitor/K-sparing B 0 453/3686 350/3686

diuretic

Excluded A1c > 12% or UACR >5,000 mg/g

Dialysis dependent AKI within 12 wks of study run-in visit - SAE: 31.4% (Finerenone) vs 33.2% (placebo)
Poorly controlled hypertension (BP > 170/110 mmHg)  Incidence of hyperkalemia was higher with finerenone
NYHA Class II-IV or indication 1A for MRA than with placebo (10.8% vs. 5.3%)

3 5 https://www.nejm.org/doi/full/10.1056/NEJMoa2110956



ARE MRAS LESS POTENT?

* Eye-balling HRs
* Network meta-analysis (statistical eye-
balling) SGLT2i vs MRA:

1. Kidney Failure Progression: HR 0.78, 95% CI
0.67-0.90

2. HHF: HR0.71,95% CI 0.55-0.92
3. MACE: HR 0.95,95% CI 0.71-1.27

3 6 https://www.frontiersin.org/articles/10.3389/fphar.2021.751496/

OR DID THE TRIALS JUST RECRUIT

PATIENTS WITH SOMEWHAT DIFFERENT
RISK PROFILES ?

Background Q’ aardimmﬂgranﬁ%l risk in patients with exclus d endpoint definifions
type 2 diabefes and CKD with albuminuria in E:&EE%"EN@’:EW FIDELIO-DKD
Methods Results Treatment effects of canagliflozin and finerenone
. . assessed and compared in CREDENCE and
Participants in two RCTs: ‘CREDENCE-LIKE' FIDELIO-DKD subgroup
m * CREDENCE (canagliflozin)
 FIDELIO-DKD (finerenone) -~ FIDELIO-DKD
. CA':ED‘E‘:J:ETS:(E, CREDENCE-LIKE'  CREDENCE
Restricted to participants who met i
/ inclusion criteria for CREDENCE: criteria
x * UACR >300-5000 mg/g
* eGFR 30-<90 ml/min/1.73 m?
Finerenone:
ﬁ Endpoints: 2291 /4619 (49.6%) {
» Composite cardiorenal Placebo:
p * Kidney-specific 2328/4619 (50.4%) Cox regression: hazard ratio (HR} and (95% CI)
After accounting for trial ﬂ?f&m&, M%&&T-%ﬁn&gﬁﬁaﬁﬂ and the nonsteroidal MRA finesnone
Conclusion are m‘mﬂuﬂyuﬁeﬁ ing with type 2 diak and CKD with very high albuminuria in reducing the

https://doi.org/10.1093/ndt/gfab336



Of Rodents...

Cardio-renal effects of mono and combination therapy with ~ AJN
Finerenone and Empagliflozin in preclinical model of American Journal

Hypertension induced end organ damage of Nephrology
Intervention Outcome /o z
. e W W
vt SR BNNAR. Bl gecgne

e 535  100x  202.s

Cam

Dose dependent
85% '27% 170 9.0 Improvement in
Hypertensive, ’ cardiac & renal
proteinuric, 86:. -87: 164 .47 histopathology
L-NAME treated, -

parameters with

71% _38% 199 :104 maximum benefit

mRen2)27 rats. . with low dose
‘ oo e |

therapy
Finerenane 1mg + Empagli g 93., -86,5 173 277

renin-transgenic

Conclusion: Combination of nonstercidal MR antagonism by Kolkhof P, Hartmann E, FreyberEerA, Pavkovic M, Mathar |, SandnerP,

D ‘Hiser |
finerenone and SGLT2 inhibition by empaglifiozin confer CV/ with B :\ne;:agélﬁos?z#un s Model' of Hypertension-Induced End-Organ

Dam:
Am J Nephrol DOI: 10.1159/000516213

protection in preclinical hypertension-induced cardiorenal disease
indicating a strong potential for combined clinical use.

37

itner F: Effects of Finerenane Combined

Visual Abstract by Askash Shingada@aakashshingada ,

And Humans...

A Study to Learn How Well the Treatment Combination of Finerenone and Empagliflozin
Works and How Safe it is Compared to Each Treatment Alone in Adult Participants With
Long-term Kidney Disease (Chronic Kidney Disease) and Type 2 Diabetes (CONFIDENCE)

ClinicalTrials.gov Identifier: NCT05254002

The safety and scientific validity of
this study is the responsibility of the
study sponsor and investigators.
Listing a study does not mean it has
been evaluated by the U 3. Federal
Government. Know the nisks and
potential benefits of clinical studies
and talk to your health care provider
before.partiéipaﬁn_g. Read our
disclaimer for details.

@ Not yet recruiting
f February 24, 2022
Last Update Posted @ : April 8, 2022

See Contacts and Locations

S r:
o Em pa vs
Information provided by (Responsible Party): FI n ere n O ne VS
= Empa+Finerenone

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8619789/



MRA IN DAPA-CKD

SGLT2I IN THE FIDELIO-DKD TRIAL

Finerenone (n = 2833) Placebo (n =2841)
a Bhnaaiisin: Plassbn b ks Hazard Ratie  PValue for  Absolute Riskl P Value for
Lol e (95% CI) Interaction  Difference, %| Interaction No. of patients No. of patients
i Ewvents/100 patieni-years (am% Cij n/N of patients  with event per n/N of patients  with event per P

Primary endpoint; eGFR decline >50%, ESKD, or kidney or CV death E [o] with events (%) 100 patient-years  with events (%) 100 patient-years Hazard ratio (95% ClI) value

With MRA 1808 21120 89 a8 ——t 0.76 {0.40,147) 053  28(123,87] 058 N .

WihoutMRA 1812043 2002032 45 T4 v ! 0.60 (050, 072) 55 (74,35 Primary composite kidney outcome o
Kidney-zpecilic secondary endpoint : Baseline SGLT-2i 14/124 (11.3) 466 10/135 (7.4) 3.07 — 1.38(0.61-3.10)

With MRA 708 12120 10 51 RS 051 (024, 157) 085  -36(-10635 0.75 ) )

Withaut MRA 1352047 2312032 13 50 P 0.56 (0.45, 0.68) 4.8 (6.5, -3.0) No baseline SGLT-2i 490/2709 (18.1) 7.73 590/2706 (21.8) 9.39 ] 0.82(0.72-0.92)
9GFR decline >80 ite kidne 054

With MFRA s1pa 11120 22 45 — ety 046 (016,135 065  46(11118] o8 4 Y :

Without MRA 107/2043 180/2032 28 4B sl 0.54 (042, 0.68) 4.1 (57 -25) Baseline SGLT-2i 3/124 (2.4) 097 6/135 (4.4) 181 — 0.50 (0.12-1.99)
ESHD ! ) '

Vil i Giaw.  iian iF & I S 048(045,158) D38 4710714 i No baseline SGLT-2i 249/2709 (9.2) 377 320/2706 (11.8) 488 ™ 0.77 (0.65-0.91)

Withait MRA 105/2043 15172032 26 38 . 0.66 (0.5, 0.85) 23(-38,-0.8) y

' ' 0.46

Hospitalisation for heart failure or CV death ' Composite CV outcome

TADMRR v Taeices aaEtl. 42 - s :-3 ‘g’;:-n' ;l'? o, *:-;‘:_i;:-‘::z 074 Baseline SGLT-2i 15124 (12.1) 490 15135 (11.1) 444 112 (0.55-2.30)

. = = =l .| k= =1 A,
Py - No baseline SGLT-2i 35212709 (13.0) 5.12 40512706 (15.0) 599 0.85(0.74-0.98)
;
With MRA M08 131120 48 50 e 086 (0.38, 1495 046 0.7 (87, 7.2) 0.73 T T J y
Without MRA 90/2043  133/2032 20 3.0 it 0.67 (0.51. 0.67) 2.1 (-3.5,-0.7) 00625 0250  1.00  4.00
R S -—_—
";' o208 28 :"' Favors finerenone  Favors placebo

Dapegliiozin Better Placebo Better

No evidence of effect modification based on limited and

subject to selection effect post hoc subgroup data

https://doi.org/10.1016/j.ekir.2021.12.013

https://www.kireports.org/article/S2468-0249(21)01467-4/fulltext




Patients Treatment

AI d osteron iS m o FIDELIO-DKD i K Met primary

More severe CKD renal outcome
« CKD
Antagonism (MRA) 000 © Finerenone S -
1 ﬁ @ Placebo m N 2/'\70?1;'2:1
for the reduction of

High risk population for

Cardi()renal I’iSk CV and renal outcomes Pooled FIDELITY GH(
a C ro S S th e S p e Ct r u m Benefits of pooling trials
Of D KD « Wider range in severity of CKD

+ Confirms findings of both trials
* Higher levels of precision in estimates of treatment
effectin a larger population

\ *_  Both outcomes
)

Y met

3 9 https://doi.org/10.1093/eurheartj/ehab827



Hypekalemia will occur with ACEi/ARB and MRAs

Hyperkalemia will occur irrespective of the the diabetic (or not) nature of CKD

Management of hyperkalemia will allow the safe use of ACEi/ARB/MRAs

Continued use of these agents is required to deliver their cardiovascular and kidney benefits

Potential strategies to manage the hyperkalemia risk by any RAASI are:

* Measure the potassium (it never makes sense to “stop the count”)
* Stop the RAASI or reduce the dose (temporarily)

* “Convince” the kidneys to get rid of potassium (diuretics/SGLT2 inhibitors)

* Use a potassium binder (patiromer/ZS9)
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Duaglutide

A Composite renal outcome

B New macroalbuminuria

Placebo 4952 4756 4475 4145 3887 3169 641
Dulaglutide 4949 4798 4571 4303 4045 3320 667

C Sustained decline in eGFR of 230%

507 HR 0:89 (95% C10-78-1.01)
p=0-066
— 40
&
i
€ 309
2
E 204
£
=
=) 10 s
0 T T T T T 1
0 1 2 3 4 5 6
Niribes at vk Time since randomisation {years)

Placebo 4952 4848 4672 4440 4220 3489 708
Dulaglutide 4949 4858 4707 4517 4315 3598 728

Dulaglutide and renal outcomes in type 2 diabetes: an exploratory analysis of the

509 — Placebo 504 HR 077 (95% C1 0-68-0-87)
— Dulaglutide PEAROUGL
= 497 HRO8s(95% €l 077-0.93) 407
= p=0-0004
2 304 304
2
E 20 204
g
2
< 104 104
T 1 7 § % § & U1 T 1 % %%
Number at risk :

4952 4762 4542 4308 4127 3440 723
4949 4805 4636 4438 4263 3576 740

D chronic renal replacement therapy

2:0 HR 0-75(95% Cl 0-39-1-44)
p=039
15+
1.0
05+
0..

0 1 2 3 4 5 6
Time since randomisation (years)

4952 4854 4748 4614 4490 3805 797
4949 4865 4771 4659 4552 3882 Bo7

Liraglutide

A Composite Renal Outcome

__ oo 109 Hazard ratio, 0.78 (95% Cl, 0.67-0.92)
* P=0.003 -_
;E 20 8 Placebo ™
[
> 6
w
60
s 4
£
s 40 2
g 20 O 1T T
5 0 6 12 18 24 30 36 42 438 54
& | 27 7 e e s
0 T f T T T T T T 1
0 6 12 18 24 30 36 42 48 54
Months since Randomization
No. at Risk

Placebo 4672 4643 4540 4428 4316 4196 4094 3990 1613 433
Liraglutide 4668 4635 4561 4492 4400 4304 4210 4114 1632 454

B New Onset of Persistent Macroalbuminuria

_. loo 109 Hazard ratio, 0.74 (95% Cl, 0.60-0.91)
& 5| P=0.004
= 80
2 6
W e Placebo .- - -
<
H 4
:‘; 40 2 Liraglutide
2
& 20 o771
s 0 6 12 18 24 30 36 42 48 54
a P I o
T T f T f T T T T 1
0 6 12 18 24 30 36 42 438 54
Months since Randomization
No. at Risk

Placebo 4672 4646 4551 4455 4359 4252 4162 4073 1642 442
Liraglutide 4668 4638 4570 4508 4437 4353 4268 4182 1662 461

C i Doubling of Serum Creatinine Level
_. 100 109 Hazard ratio, 0.89 (95% Cl, 0.67-1.19)
g s P-043
e 8
o
> 6
w
60
s 44
“‘; 40 2| ‘f’la_c_ePP_
2 Liraglutide
& 20 0 I R e e e e e
5 0 6 12 18 24 30 36 42 438 54
a
0 T T T T T T T T 1

0 6 12 18 24 30 36 42 48 54
Months since Randomization

No. at Risk
Placebo 4672 4647 4596 4529 4447 4367 4282 4196 1682 456
Liraglutide 4668 4639 4591 4544 4476 4403 4332 4264 1692 475

D Continuous Renal-Replacement Therapy

_. 100 109 Hazard ratio, 0.87 (95% CI, 0.61-1.24)
* g P=0.44
e 80
(4
> 6
w
60
s 4]
=
s 4 2 Placebo _, ..
2 & e Liragluti
8 2 7T 1
) 0 6 12 18 24 30 36 42 438 54
& 0.
T T T T T T T T T i
0 6 12 18 24 30 36 42 48 54
Months since Randomization
No. at Risk

Placebo 4672 4645 4590 4527 4454 4370 4299 4227 1699 461
Liraglutide 4668 4640 4596 4547 4484 4416 4349 4282 1710 483

REWIND randomised, placebo-controlled trial - The Lancet

Liraglutide and Renal Outcomes in Type 2 Diabetes | NEJM

Semaglutide and Cardiovascular Outcomes in Patients with Type 2 Diabetes | NEJM

Semaglutide:

Composite Kidney HR 0.64 (95% CI 0.46 — 0.88) mostly
driven by progression to macroalbuminuria: HR 0.54 95%

CI(0.37 -0.77)




Are MRASs our next weapon i T e W e L

2014 update review: 58 reports identified

in managing cardiorenal risk? |

Included studies

» New studies: 16 (28 reparts)
» Existing studies: 4 (7 reports)

Reports excluded after titlefabstract review
2008 review: 112
2014 review update: O

Reports excluded after full text review ongoeing studies

2009 review: 7 (not RCT) » MNew studies: 3 (4 reparts)
2014 reviaw update: O

- a Studies completed but no published results
-1 WS l « Mew studies: 1 (1 report)
Excluded studies

Included studies

2009 review: 10 (1B repoms; B45 participants) » Mew studies: 14 (40 reparts) (wrong population;
2014 review update: 27 [4%9 reports: 1548 participants) wrong intervention; no relevant cutcomes:
participants involved in other included studies;
Excluded studies insufficient study duration)
2009 review: 1 (1 report) {retracted)  Existing studias: 2 (2 reports)
2014 review update: 16 (24 reports) :
Na*/H,0 Cardiac Vascular Dnegokng atiidex
i 3 g 2008 reviaw: O
retention fibrosis damage 2014 review update: 4 (4 reports)

2020 update
o Included studies: 1 study moved to excludead

Renal (included patients already analysedin 2 other
i i shudias)
Consestlun I-I\rper'tensmn i o Excluded studias: 4 studies (8 reports) deletad (not
1orosis
RCTs)

o Ongaing studies: 2 studies moved to includad
shudies; 1 study moved to awalting assessment [(no
rasults availabla)

Heart failure 1

2020 review update
8 Included studies: 44 (85 reports: 5745 participants)
= Ongolng studies: 4 (5 raports)

o Studies awaiting classification: 2 {2 reports)
® Excluded studies: 37 161 reports)

4 2 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8094274



