Université d'Ottawa

med.uOttawa.ca

University of Ottawa

Case Discussions: How to Manage

Diabetic Nephropathy Part 2

January 23, 2026 | Mark Canney

uOttawa



PRESENTER DISCLOSURE

* Presenter: Mark Canney

* Relationships with commercial interests:
— Grants/Research Support: None
— Speakers Bureau/Honoraria: None
— Consulting Fees: None
— Other: n/a

e | will discuss off-label use of medications

WA g
—— . A\ )
Bureau du développement & ’/_\'
— professionnel continu = r
uOttawa Office of Continuing q
) Professional Development <. &
Facullé de médecir %, S

acullé de médecineg
Facully of Medicine 0;:,’4[ B'““\v



LEARNING OBJECTIVES

1) Review therapeutic options beyond RAAS inhibition

2) Evaluate clinical trial evidence for different approaches

3) Discuss future therapeutic options
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Follow-up visit at your clinic

e Candesartan 16 mg daily

e Metformin 500 mg twice daily

e BP 115/70 mmHg

e HbA1C 6.8%

e Creatinine 80 umol/L, eGFR 105 mL/min
e ACR 30 mg/mmol
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What will you do next?

. No changes

. Increase Candesartan

. Add GLP-1 receptor agonist
. Add SGLT2 inhibitor

. Something else
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Option 1: No change
Proteinuria predicts bad things
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Matsushita et al. Lancet 2010;375(9731):2073-2081
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An ACR of 30 represents a high-risk phenotype

Persistent albuminuria categories
Description and range

A1 A2 A3
Prognosis of CKD by GFR and Normal to mildly  Moderately Severely
albuminuria categories: KDIGO 2012 increased increased increased
<30 mg/g 30-300 mag/g >300 mg/g

<3 mg/mmol 3-30 mg/mmol =30 mg/mmol
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Option 2: Maximize the ARB

 Reasonable option
« Considerations:

o How much additional risk reduction will that give you?
o Will the current BP level allow the increased dose?

med.uOttawa.ca Ll Ottawa
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Option 3: Add GLP-1 RA

Pros Cons
e Weight reduction o Tolerability
e Glycemic control e Maybe doesn’t need the
e CV health glycemic control
e Reduce kidney risk e Injections
e (Cost?

uOttawa.ca Ll Ottawa
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Semaglutide for CKD in Patients with Type 2 Diabetes:
“FLOW”ing with the Semaglu“TIDE”

METHODS

International, double-
blind, placebo-controlled
28 countries

Type 2 DM and CKD:
GFR 50-75 ml/min +

ACR 300-5000 mg/g
or

GFR 25-<50 ml/min +
ACR 100-5000 mg/g

Median follow-up,
3.4 years

Reference: Perkovic,V et al. Effects of
Semaglutide on Chronic Kidney Disease in

Patients with Type 2 Diabetes. NEJM, May 2024.

Major kidney Death from Adverse event leading
disease events any causes to discontinuation

L - A

Major kidney disease events- kidney failure, 250% reduction in GFR, death from CV or kidney-related causes

Placebo 7.5 events . .
n=1765 per 100 279(15.8%) 211(11.9%)
D)

patient-years

B HR 0.76 HR 0.80
0 (95% Cl, 0.66-0.88) (95% Cl, 0.67-0.95)

. 5.8 events
fg’;‘;g'“e per 100 227(12.8%) 233(13.2%)

S patient-years

HR= Hazard ratio

Conclusion: Semaglutide reduced the risk of clinically important kidney

outcomes and death from cardiovascular causes in patients with type 2
diabetes and chronic kidney disease.

VA by Anjana Gopal X@anjanagopalQ
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Option 4: Add SGLT2i

( Sodium-glucose 1
cotransporter-2
inhibitor mechanisms —
of kidney protection

11

J

Hemodynamic and -
neurohumoral effects ( Energy substrates
-Glycemic management
IO —-Reduced insulin and

increased glucagon

—Natriuresis and blood
pressure reduction
—Restoration of tubuloglo-

merular feedback (] -Increased ketogenesis and
-Lowering of glomerular weight loss
hyperfiltration —Increased energy efficiency
v L4
' c’ P
o thes
< L)
Hematological parameters Inflammation and oxidative stress
—Increased hematocrit —Decreased renal hypoxia
—Increased EPO —Decreased mitochondrial dysfunction, ROS, AGE,
—Plasma volume contraction inflammatory biomarkers, tubular injury markers
=k i r
Decreased fibrotic markers o~

d.uOttawa. 11|
med.ubttawa.ca Dharia et al. Annu Rev Med. 2023 Jan 27:74:369-384 | uOttawa
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SGLT2i: The 3 big kidney trials

| CREDENCE DAPA-CKD EMPA-CKD

Year 2019 2020 2023

N 4401 4304 6609

Diabetes (%) 100 68 46

eGFR 56 (18) 43 (12) 37 (14)

eGFR <30 (%) 0 15 34

Eligibility eGFR 30-90 eGFR 25-75  eGFR 20-45 OR
UACR 300-5000 UuACR 200-5000 eGFR 45-90 with

UACR >200

med.uOttawa.ca Ll Ottawa
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13
A Primary Composite Qutcome B Renal-Specific Composite Qutcome
1009 309 Hazard ratio, 0.70 (95% CI, 0.59-0.82) 1009 209 4oy ard ratio, 0.66 (95% CI, 0.53-0.81)

& 91 25 p=0.00001 T 1 o] pe0o0

= gpd 20— Placebo = gp- Placebao

= =

E 70+ 154 E 70+ 104

£ 50+ 10 c 60+

_; 50— 5| Canagliflozin _E 50— 3 Canagliflozin

T 404 3 404

E 0 | | | | ; 0 | | | 1

£ 304 0 6 12 12 24 30 36 < 304 0 6 12 18 24 30 36 42

= 201 2 204

z a

) o {/ 10+ —

e
0 | | | | | | 0 | | | | | | 1
0 [ 12 18 24 30 i6 0 31 12 1% 24 30 ib 47
Months since Randomization Months since Randomization
MNo. at Risk No. at Risk
Placebo 2199 2178 2132 2047 1735 1129 62l Placebo 2199 2178 2131 2046 1724 1129 621 170
Canagliflozin 2202 2181 2145 2081 1786 1211 bd6 Canagliflozin 2202 2181 2144 2080 1786 1211 646 196
med.uOttawa.ca U Ottawa
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CREDENCE

P Value for
Subgroup Canagliflozin Placebo Canaglifiozin Placebo Hazard Ratio (95% Cl) Interaction
no. gf patients/total no.  everts/1000 patient-yr
Primary composite outcome of ESKD, i
doubling of serum creatinine, !
or renal or CV death !
Screening estimated GFR E 0.11
30 to <45 ml/min/1.73 m2 119/657  153/656 722 95.4 o 0.75 (0.59-0.95)
45 to <60 mlfmin/1.73 m? 36/640 102639 334 63.1 I—.—| \ 0.52 (0.38-0.72)
1
60 to <90 mlfmin/1.73 m? 70/905 85/904 29.9 36.5 —o— 0.82 (0.60-1.12)
Baseline UACR ' 0.49
<1000 69/1185  38/1163  22.0 28.3 —o— 0.76 (0.55-1.04)
~1000 176/1017 252/1036  69.6 100.8 o 0.67 (0.55-0.81)

Renal-specific composite outcome
of ESKD, doubling of serum

|
I
1
i
creatinine, or renal death !
1
1
|
1
|
I
1

Screening estimated GFR 0.13

30 to <45 mljmin/1.73 m? 85/657  115/636 516 717 —o—] 0.71 (0.53-0.94)

45 to <60 ml/min/1.73 m? 33/640  66/639 19.7 408 —o— 0.47 (0.31-0.72)

60 to <00 ml/min/1.73 mZ 35/905 43904 14.9 18.5 — — 0.81 {0.52-1.26)
Baseline UACR ' 0.16

<1000 29/1185 311163 9.2 10.2 —e— 0.90 {0.54-1.50)

= 1000 1241017 193/1036 491 T2 |—.—| ' 0.61 (0.49-0.76)

U.IZS O.IS{] I.E]{] 2."]0 4."]0
Canagliflozin Placebo
Better Better

uOttawa.ca Perkovic et al. NEJM 2019:380:2295-2306 | u Ottawa
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DAPA-CKD
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)
1004 99 P<0.001 100+ 16 P<0.001
- 079 16 Placebo - 907 Placebo
R 804 ® 804 124
g 70] %7 g 70-
= £ B
€ 60 &7 o < 60
E sod 4 Dapagliflozin E o 4 Dapagliflozin
v v
‘E 404 04 | | | | | | | | '% 404 0 T | | | | | | |
S 3] 0 4 8 12 16 20 24 28 32 = 304 o0 4 8 12 16 20 24 28 32
£ £
9 20 S 20—
104 ﬁ# 10+ 4:_,__’._{_.%—/-—’_'_'_)
0 | B | | | | | | 0 | T | | | | | |
0 - 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 No. at Risk
Placebo 2152 1993 1936 1858 1791 1664 1232 774 270 Placebo 2152 1993 1936 1858 1791 1664 1232 774 270
Dapagliflozin 2152 2001 1955 1898 1841 1701 1288 3831 309 Dapaglifiozin 2152 2001 1955 1898 1841 1701 1288 831 309

Heerspink et al. NEJM 2020;383:1436-1446
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DAPA-CKD

Subgroup

Dapagliflozin

Placebo
no. of participants/total no.

Hazard Ratio (95% Cl)

16

Heerspink et al. NEJM 2020;383:1436-1446

All participants 197/2152 312/2152 —a— ' 0.61 (0.51-0.72)
Age i

<65 yr 122/1247 191/1239 ——— 0.64 (0.51-0.80)

>65 yr 75/905 121/913 —_— 0.58 (0.43-0.77)
Sex !

Male 126/1443 209/1436 ——— 0.57 (0.46-0.72)

Female 71/709 103/716 — 0.65 (0.48-0.88)
Race i

White 110/1124 174/1166 —— 0.62 (0.49-0.79)

Black 7/104 14/87 ! 0.33 (0.13-0.81)

Asian 53/749 77718 —— 0.66 (0.46-0.93)

Other 27/175 47/181 — 0.54 (0.33-0.86)
Geographic region i

Asia 50/692 69/654 — 0.70 (0.48-1.00)

Europe 57/610 89/623 —— 0.60 (0.43-0.85)

North America 357401 69/412 —— 0.51 (0.34-0.76)

Latin America 55/449 85/463 — 0.61 (0.43-0.86)
Type 2 diabetes :

Yes 152/1455 229/1451 —.— 0.64 (0.52-0.79)

No 457697 83/701 — 0.50 (0.35-0.72)
Estimated GFR !

<45 ml/min/1.73 m? 152/1272 217/1250 —— 0.63 (0.51-0.78)

=45 ml/min/1.73 m? 45/830 95/902 —— 0.49 (0.34-0.69)
Urinary albumin-to-creatinine ratio \

<1000 441104 84/1121 —— 0.54 (0.37-0.77)

>1000 153/1048 228/1031 —— 0.62 (0.50-0.76)
Systolic blood pressure |

<130 mm Hg 46/793 96/749 —a i 0.44 (0.31-0.63)

>130 mm Hg 151/1359 216/1403 —_— 0.68 (0.56-0.84)

OI.] | 0!5 o Il!'(ﬁl

uOttawa.ca
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EMPA-CKD
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30
Placebo
100+
20—
E 904
S
L 20—
=
= 70
2 60 Eoacliflozi
k mpagliflozin
® 504
o
5 404 0
l. 7 | | | T |
Bb —
‘E 30 0 05 10 15 20 25 Placebo
O 209 Hazard ratio, 0.72 (95% Cl, 0.64-0.82)
@ 104 P<0.001 P
Empagliflozin
0 =T T T T |
0 0.5 1.0 1.5 2.0 2.5
Years of Follow-up
No. at Risk
Placebo 3305 3250 3129 2243 1496 592
Empagliflozin 3304 3252 3163 2275 1538 624

Herrington et al. NEJM 2023;388:117-127
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EMPA-CKD

Subgroup

Diabetes mellitus
Present
Absent
Estimated GFR
<30 ml/min/1.73 m?
=30 to <45 ml/min/1.73 m?
=45 ml/min/1.73 m?
Urinary albumin-to-creatinine ratio
<30
=30 to =300
=300
All patients

uOttawa.ca

218/1525
214/1779

247/1131
140/1467
45/706

42/665
67/927
323/1712
432/3304

Empagliflozin Placebo
no. of patients with event/total no.

306/1515
252[1790

317/1151
175/1461
66/693

42/663
78/937
438/1705
558/3305

18

Hazard Ratio for Progression of Kidney Disease
or Death from Cardiovascular Causes (95% Cl)

1.5

2.0

Empagliflozin Better

Herrington et al. NEJM 2023;388:117-127

Placebo Better

=

0.64 (0.54-0.77)
0.82 (0.68-0.99)

0.73 (0.62-0.86)
0.78 (0.62-0.97)
0.64 (0.44-0.93)

1.01 (0.66—1.55)
0.91 (0.65-1.26)
0.67 (0.58-0.78)
0.72 (0.64-0.82)

| y Ottawa
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Does it matter which one I use?

e The evidence is strong across the board
e Dapa is available as a generic
e Doses used in the trials:

o Cana 100 mg daily

o Empa 10 mg daily

o Dapa 10 mg daily

med.uOttawa.ca Ll Ottawa
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Acute kidney injury

LTI e . Should I be worried

per 1000 patient-years (95% Cl)
|

S-GL'I? Placebo SGLT2 Placebo a b O u t ca u S I n g A KI 7
inhibitor inhibitor L
125/8574 175/8569 35 49 —I— 0-69 (0-55-0-87)

30/5790 284344 16 25 —— 0-66 (0:33-111)

42/5493 745 25 27 —:—-—r 095 (0-57-1.59)

45/4687 7P 25 62 —m—— | 0-41 (0-27-0-63) .

Y173 3971063 19 24 —q—— 079 (0.50-125) D I a b ete S

26/927 Y9y 2 7 —i—— 077 (0-46-128)

60/1466 B4/1472 20 28 — = 0-69 (0-50-0-97)

59/1578 521572 17 15 '——H 113 (078-163) R R O . 7 9 O . 72-0 . 8 8

862200 982197 17 20 —:.—— 0-85 (0-64-1.13)

257605 27611 55 59 : 094 (0-55-159)

116/5201  111/5286 16 16 1.04 (0-81-135)

481455 691451 15 22 —.—a— 0.66 (0-46-0.96)

73/1525 BY1515 24 77 —m—  088(0:64-120)
766/40664 856/34087 - & 079 (0-72-0-88)

18/1295 301305 99 16 T E— 0-60 (0:34-1.08)

20/936 4/938 16 28 —-—.— 056 (0-32-0-98)

3071551 4711558 88 14 S — 0.64 (0-41-1.02) N d - b t

3711531 47/1519 12 15 _._.__ 0-80 (0-52-1.23) O I a e eS

16/657 1701 1 15 —L.—— 075 (033-143)

3471779 54790 10 16 — 063 (0-41-097) R R O 7 7 O 7 O - O 84
1557780 2337811 - 0-66 (0-54-0-81) - - -
921/48453 1089/41898 - < 077 (0-70-0-84)
Trend across trials sorted by eGFR: T

S
I ! 1
Diabetes p=0-02; 0-25 050 075 100 150 O tt
uOttawa.ca ;yabetesp-oss; | | m u dWwd

Heterogeneity by diabetes status: p=012  p 0 o o2 inhibitor  Favours placebo
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Major complications

21

Ketoacidosis Lower limb amputation

Mean Events/ RR Events/ RR

baseline eGFR, participants {95% CI) participants {95% CI)

mL/min per 1.73m*

SGLT2 inhibitor  Placebo SGLT2 inhibitor  Placebo
Diabetes
High atherosclerotic , ,
cardiovascular risk trials 20 63/24549 20117994 —— 2.44 (1-44-4.17) 462724544 248/17991 n 1.25 (1.07-1-47)
Stahle heart failure tials* 61 95043 L5032 - E 131 (0-43-4.02) 54/5043 605032 —l—i— 0-89 (0-62-1.30)
Chroniic kidney disease trials 45 46/10460  18/10448 —m—  240(136-425)  160/10469  151/10448 . 1.05 (0-84-132)
subtotal: diabetes 67 120/ 40666 47/34085 e 212 (1-49-3-04) 680/40661  460/34082 o 1-15 (1-02-1-30)
Mo diabetes
Stable heart failure trials 64 0/5313 0/5318 715313 1055318 — =1 — 073 (0-27-1.97)
Chronic kidney disease trials 40 Vags 072489 L2475 3/2489 ——1—— 1.90(0-43-832)
Subtotal: no diabetes 56 17788 07807 12/7788 1%/7807 — == 0-98 (0-43-2-25)
Total: overall 65 692/48449  473/41889 o 1-15 (1-02-1.30)
Total: overall (excluding CANVAS)T 64 552/42659  426/37545 ¥ 1.06 (0-93-1-21)
Heterogeneity by diabetes
status: p=0-71
T T 11 T T
025 05 1 2 345 0235 05 1 2345
4+“— —» +— —»
Favours SGLT2 inhibitor  Favours placebo Favours SGLT2 inhibitor  Favours placebo

uOttawa.ca

mi| yOttawa




Université d'Ottawa University of Ottawa

~ Mean Events/participants
baseline eGFR Relative risk

(mLU/min/1.73m?) SGLTZi Placebo (95% Cl)
Urinary tract infections
High atherosclerotic CV risk trials 80 1938/24549 975/17994 - 1.05(0.97,1.13)
Stable heart failure trials 61 418/7985 358/7979 117 (1.02, 1.34)
Chronic kidney disease trials 44 936/12944 878/12937 ] 1.09 (0,93, 1.27)
TOTAL: OVERALL 65 3344/46083  2255/39521 b 1.08 (1.02, 1.15)
Serious urinary tract infections
High atherosclerotic CV risk trials 75 119/10180 63/5078 —— 0.94 (0.69, 1.27)
Stable heart failure trials 61 106/7985 92/7979 —— 1.15(0.87, 1.52)
Chrenic kidney disease trials 39 81/5453 72/5454 —— 1.10(0.80, 1.52)
TOTAL: OVERALL 61 306/23618 227118511 4> 1.07 (0.90, 1.27)
Mycotic genital infections
High atherosclerotic CV nisk tnals 80 1258/24549 208/17994 388 (3.32,453)
Stable heart failure trials 61 98/4859 34/4852 287 (1.95,424)
Chronic kidney disease trials 44 179712944 59112937 298 (222,399)
TOTAL: OVERALL 65 1540/42957 30236394 3.57 (3.14, 4.06)
Severe hypoglycaemia _
High atherosclerotic CV risk trials 80 405/18754 281113647 » 0.83(0.71, 0.96)
Stable heart failure trials 62 89710353 96/10351 : 0.93 (0.70, 1.23)
Chronic kidney disease trials 44 369712944 400/12937 T 0.91 (0.79, 1.05)
TOTAL: OVERALL 64 872142656  TT9/37546 S 0.89 (0.80, 0.98)
Bone fracture
High atherosclerotic CV risk trials 80 1151724549 81117994 1.07 (098, 1.17)
Stable heart failure trials 63 22807227 2187220 1.04 (0.87, 1.25)
Chrenic kidney disease trials 44 396/12944 372937 1.05 (0,91, 1.21)
TOTAL: OVERALL 65 1787/45325  1415/38762 1.07 (0.99, 1.14) N

uOttawa.ca ' ' ' g UOttawa

025 05 1 2 3 45
SGLT2: better Placebo better
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Summary of what we know about flozins

e Consistent kidney and cardiac benefit in all trials

e No effect modification by level of eGFR

e We have efficacy data for eGFRs down to 20 mL/min
e We have safety data for eGFRs below 20 mL/min

e There are some safety concerns but these are small in
absolute terms (e.qg., 0.2 per 1000 person years for
ketoacidosis)

med.uOttawa.ca Ll Ottawa




Université d'Ottawa | University of Ottawa

A couple of years later...

e Not doing so great

e Weight gain, not checking sugars

e HbA1C drifting up 8.0%

e ACR now 50 mg/mmol

e BP 135/80 despite Candesartan 32 mg daily

e eGFR 75 mL/min

e Referred to Nephrology — recommended GLP1-RA

med.uOttawa.ca Ll Ottawa
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Who should prescribe Semaglutide?

1. Nephrologist
2. Family physician
3. Refer to Endocrinology

med.uOttawa.ca Ll Ottawa
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GLP-1 Receptor Agonists: Kidney benefit

observed in CV outcome trials

Trials with human GLP-1-based agents

[ LEADER® )
(liraglutide
Vs placebo)

A

Exploratory renal
composite endpoint

Macroalbuminuria

Worsening eGFR!

Renal replacement
therapy

KH! 0.78 [0.67:0.92]*

HH 0.89 [0.67:1.19] i 0.89 [0.78:1.01]

:0.87 [0.61;1.24]
=

REWIND® SUSTAIN 6°
(dulaglutide (OW semaglutide
vs. placebo) vs. placebo)

ol 0.85 [0.77:0.93]" HIH | 0.64 [0.46:0.88]

HTH | 0.74 [0.60;0.91]* 0077 [0.68:0.87]° HEH :0.54[0.37:0.77]

 1.28 [0.64:2.58]
0

_:0.91[0.40;2.07]

1
L !

} 0.75 [0.39;1.44]

~ HR [95% ClI]

Favours Favours
GLP-1RA placebo

med.uOttawa.ca

r T | T 1 | T ! T | r T i T 1
0.0 05 10 15 20 00 0510 15 20 00 0510 15 20

HR [95% CI] HR [95% CI]

f:avaurs Favourrs
GLP-1RA placebo

#avours Favouré
GLP-1RA placebo

Rossing et al. NDT 2023;38:2401-2051

Benefits not explained by
indirect effects e.g., weight loss,
lower BP, better glycemic control

Possible direct effects:
Anti-inflammatory
Less oxidative stress
Hemodynamic effects

| y Ottawa
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ESTABLISHED IN 1812 JULY 11, 2024 VOL. 391 NO, 2

Effects of Semaglutide on Chronic Kidney Disease

in Patients with Type 2 Diabetes

Vlado Perkovic, M.B., B.S., Ph.D., Katherine R. Tuttle, M.D., Peter Rossing, M.D., D.M.5c,,
Kenneth W. Mahaffey, M.D., Johannes F.E. Mann, M.D., George Bakris, M.D., Florian M.M. Baeres, M.D.,
Thomas Idorn, M.D., Ph.D., Heidrun Bosch-Traberg, M.D., Nanna Leonora Lausvig, M.Sc., and
Richard Pratley, M.D., for the FLOW Trial Committees and Investigators*
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Table 1. Characteristics of the Participants at Baseline.®

Characteristic
Age—yr
Female sex — no. (3£)
Geographic region — no. (%)
Asia
Europe
Morth America
Other
Race or ethnic group — no. (38)1
White
Asian
Black
Other
Hispanic or Latinx ethnic group — no. (36)1
Yes
Mo
Mot reported
Glycated hemoglobin level — 3¢
Body-mass indexf
Body weight — kg
Systolic blood pressure — mm Hg
Diastolic blood pressure — mm Hg
Diabetes duration — no. (34)
<15 yr
=15yr

Previous myocardial infarction or stroke — no. (3€)

Semaglutide
(N=1767)

66.6£9.0
519 (29.4)

478 (27.1)
472 (26.7)
423 (23.9)
394 (22.3)

1155 (65.4)
439 (24.3)
78 (4.4)
95 (5.4)

273 (15.4)
1421 (20.4)
73 (4.1)
7.8+13
31.9:6.1
80.5:19.8
138.9:16.1
76.8£10.0

774 (43.8)
992 (56.1)
405 (22.9)

Placebo
(N=1766)

66.7+9.0
550 (31.1)

434 (24.6)
491 (27.8)
442 (25.0)
399 (22.6)

1168 (66.1)
407 (23.0)
82 (4.6)
109 (6.2)

283 (16.0)
1411 (79.9)
72 (4.1)
7.8£13
32.0+6.5
89.8:21.2
138.4£15.4
76.1£10.0

753 (42.6)
1013 (57.4)
403 (22.8)

Total
(N=3533)

66.6+9.0
1069 (30.3)

912 (25.8)
963 (27.3)
865 (24.5)
793 (22.4)

2323 (65.8)
846 (23.9)
160 (4.5)
204 (5.8)

556 (15.7)
2832 (80.2)
145 (4.1)
7.8£1.3
32.046.3
39.6:20.5
132.6£15.8
76.4£10.0

1527 (43.2)
2005 (56.8)
208 (22.9)

28

Mean age 66 years
Mostly white or Asian
HbA1C 7.8%

BMI 32

Long duration of diabetes

mi| yOttawa
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eGFR — mlfmin/1.73 m™ 46.9:15.6 47.1+14.7 47.0+15.2
eGFR distribution — no. (2£)9
=60 ml/min 1.73 m? 366 (20.7) 353 (20.0) 719 (20.4)

45 to <60 mlfmin/1.73 m?* 515 (29.1) 540 (30.6) 1055 (29.9) .
23{”:45 :I,’:i:,’l.ﬂ ::- 667 (37.7) 691 (39.1) 1358 (38.4) M ean eG FR 4 7 m I—/m N
<30 ml/min/1.73 m? 21% (12.3) 182 (10.3) 400 (11.3) 5 O 0/0 un d er 4 5 m L/ m | N

Median urinary albumin-to-creatinine ratio| 582.3 557.8 567.6

Category of albuminuria — no. (3)*#* H ig h g rad e a I b u m i n u ria
Al, normealbuminuria 52 (2.9) 57 (3.2) 108 (3.1)
A2, microalbuminuria 509 (28.8) 495 (28.0) 1004 (28.4)
A3 macroalbuminuria 1205 (65.2) 1214 (68.7) 2419 (63.5)

Table 1. [Continued.)

Semaglutide Placebo Total
Characteristic (N=1767) (N=1766) (N=3533)

Medication use — no. (3£)

SGLTZ inhibitor 277 (15.7) 73 (15.5) 550 (15.6) 9 5 0/0 on AC E |/ARB
ACE inhibit 625 (35.4) 615 (34.8) 1240 (35.1) .
ARB o 1066 (60.3) 1061 (60.1) 2127 (60.2) 1 5 0/0 on SG LTZI

Lipid-lowering drug 1418 (80.2) 1416 (80.2) 2834 (80.2)
Diuretic agent 870 (49.2) 910 (51.5) 1780 (50.4)
Insulin 1083 (61.3) 1085 (61.4) 2168 (61.4)

uOttawa.ca Q U Ottawa
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A First Major Kidney Disease Event

1005 57 Hazard ratio, 0.76 (95% CI, 0.66-0.58)
a0+ 307 p=0.0002
n 25
g 20-
g 704 15
'g 50 104 Semaglutide
o 5
= 50
& 0 I I I I I T T I
g 404 0 & 12 18 24 30 36 42 48
g 30
g
10+
by I I I T I I I I
0 E 12 18 24 30 36 42 48
Meonths since Randomization
Mo. at Risk
Placebo 1766 1736 1682 1605 1516 1408 1048 66D 354

Semaglutide 1767 1738 1653 1640 1572 1489 1131 742 392

B First Kidney-Specific Component Event
100 25—
90+ 204

Hazard ratio, 0.79 (95% C, 0.66-0.94)

&0+ 15+

T 104 Placebo

&0 5| Semaglutide
0 | T T T T T T T

40+ 0 6 12 18 24 30 36 42 48

Percentage of Participants
w1
=]
1

=]

T T T T T T T
0 ] 12 18 24 30 1 42 48

Maonths since Randomization

Mo, at Risk
Placebo 1766 173& 1682 1605 1516 1408 1048 680 354
Semaghltide 1767 1738 1693 1640 1572 148% 1131 742 352

€ Death from Cardiovascular Causes
100 154
B0

10
20 Flacebo
T+

G0 Semaglutide
50+

| Y ER E B R R R—
40+ 0 & 12 18 24 30 36 41 48
304
20+

1 _,_.—-_,—_-—,_'—.—-—-—'—""'_'_'_'_"'_._FH_

o T T T T T T T T
1] ] 12 18 4 30 EL 42 48

Months since Randomization

Hazard ratio, 0.71 (95% Cl, 0.56—0.89)

Percentage of Participants
=]

Mo. at Risk
Placebo 1766 1737 1697 le4]1 1801 1544 1185 772 437

Semaglutide 1767 173% 1703 1665 1627 1583 1234 838 460

D Total eGFR Slope

48
45}#.—";

B
E 47 - -.._!__:"remaglutide
T 4 Ry
E T .
=" i -,
E Placebo _ E
=3 el
v
o 34+ Difference in annual slopa, 1.16 milfmin/1.73 mzlf'_,lr
3| (5% C1,086-147)
¥ P<0.001
a T T T T T
0 12 52 104 156 208
weeks since Randomization
Muo. at Risk

Placebo 17661663 1573 1609 1450 1441 1284 876 o093 199
Semaglutide 17661665 1590 1606 1521 1468 1345 952 651 218
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Consistent benefit
across all subgroups

uOttawa.ca

Subgroup

Frimary analysis, all patients
Sm
Female
Male
Age
<G5 yr
=65 to<TSyr
=T5yr
Bodymass inde
=30
=30
Diuration of diabetes
«15yr
=15yr
Glcated hemoglobin
=80%
=B0%
=T0%
>T0%
Geagraphic ragion
Narth America
Eurcps
Asia
Crther
Race ar athnic group
Asian
Black
‘White
Crther
Hispanicor Latire sthnic group
Yes
e
Estimated GFR
=60 mlf minf 1.73 m?
245 tof0 m |fmin/1.73 m?
=30 oz 45 m |fmin/1.73 m?
<30 mlf min/ 173 m?
Urinary albumin-to-creati nine ratio
=300
=300
Cardicvascular disease
Mo precicus myocardial infarction or stroke
Presious ryocardial i nfarction of stroke
Chranic heart failure
Mo
Yes
Iresulin use
HNa
Yes
Metformin use
Ma
Yes
SGLT2 irhibitor use
Mo
Yes

Semaglutide
31311767

18518
431248

131633
160/816
40318

142734
139/1031

148774
183582

200/1106
131 /&8
104/536
2271229

53,423
85472
53478
70/3%4

05438
20478
1871155

11/56

57273
2611421

41366
30/515
137 /667
73/218

55561
761205

240{1345
o7 405

2641424
/342

114/684
217 /1083

183850
138508

280/14%0
4,777

Macebo

410/ 1766

127/ 550
831216

175/652
170773
65341

154/733
244/ 1029

153/753
257/ 1013

751/ 1083
158672
147/571
263/ 1154

102442
104/451
33434

106398

95407
1482
260/ 1168
2769

89283
) 1411

59353
103/ 540
181/651
67/ 182

62552
1431214

1081343
93403

3221430
88336

125681
281/ 1085

715842
191924

3721453
38/273

no. of particiacats with evert/no. of portici ports in andlys's

Hazard Ratio (955 CI)

Samaglutide Batter

Placebo Bettar

0.7 [0.66-0.88)

070 (0.53-083)
079 (055094

071 {0.57-0.00)
0,85 (060 1.08)
063 {042-0.53)

0,82 {0.65-1.03)
073 {061-088)

0.80 {0.72-1.13)
068 (0.56-082)

075 {0.62-0.00)
079 {061 1.00)
069 {0.54-088)
0.80 (0.67-0.96)

0.5 (0.74-1.30)
061 (D45 0.83)
085 (0A5-1.13)
062 (046-0.84)

086 (064-1.14)
081 (D44 1.45)
073 (061088
063 (0.29-1.28)

061 [D43-085
0,83 (0.7 0.08)

064 (043-0.96)
078 (0.58-1.04)
074 {0.55-0.02)
0.81 {0.50-1.13)

0,85 (0.60-1.23)
074 063087

073 (DA2-08T)
081 (068123

079 (0.67-0.93)
067 (DAL 0.03)

0.85 (0.66-1.08)
072 (061088

080 {066 0.07)
071 {0.57-088)

073 (063085
107 (D65-1.67)
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Emerging therapies
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Different ways to target Aldosterone

Angiotensinogen

G

Angiotensin Il Hyperglycemla

Aldosterone

1 .,4 ‘ Cortisol Oxidative stress
Angiotensin I “ 3 MRAs do not fully
type 1 receptor l H,gh - block the effects
s GPER1
. of aldosterone
/ ..' etc. “

Aldosterone _ il ..’. Mineralocorticoid
synthase has a high Aldosterone synthase _’ receptor (MR)

AA sequence (AS) ., :
similarity to that of MR antagonists
cortisol synthase Deoxycon;costemne

AS inhibitors : : . :
Rapid non-genomic effects Classical genomic effects

(“aldo escape”)

T
med.uOttawa.ca ﬂ u Ottawa
Ando. Hypertension Research 2023;46:1056-1057
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Phase 2 data for BI 690517 (Vicadrostat)

Efficacy and safety of aldosterone synthase inhibition with

and without empagliflozin for chronic kidney disease:
a randomised, controlled, phase 2 trial

Katherine R Tuttle*, Sibylle ] Hauske*, Maria Eugenia Canziani, Maria Luiza Caramori, David Cherney, Lisa Cronin, Hiddo | L Heerspink,
Christian Hugo, Masaomi Nangaku, Ricardo Correa Rotter, Arnold Silva, ShimoliV Shah, Zhichao Sun, Dorothea Urbach, Dick de Zeeuw,
Peter Rossing*, on behalf of the ASi in CKD groupt

Summary

Background Excess aldosterone accelerates chronic kidney disease progression. This phase 2 clinical trial assessed
BI 690517, an aldosterone synthase inhibitor, for efficacy, safety, and dose selection.

med.uOttawa.ca
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Lancet 2024; 403: 379-90

Published Online
December 15, 2023
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N =714

Screening Run-in period Treatment period Follow-up period*

* Empagliflozin 10 mg + Bl 690517-matched placebo : m

Empagliflozin 10 mg + Bl 690517 3 mg Follow-up

N = 586 (approx. 75 in each group)

At Baseline:
33% female
Age 63.8 years
71% T2DM
SBP 133.8
mmHg
K 4.3 mmol/L
GFR 52 mL/min
ACR 426 mg/g

Empagliflozin
10 mg
Empaglifiozin 10 mg + Bl 680517 10 mg Follow-up

Adults with
CKD, with
or without
T2DM,
on stable

background
"zi‘h’":n“‘ Empagliflozin-matched placebo + Bl 690517-matched placebo m

ACEI/ARB

. Empagliflozin 10 mg + Bl 630517 20 mg — Follow-up

Empagliflozin-matched placebo + Bl 690517 3 mg - Follow-up
Empaglifiozin-
matched placebo

= Empagliflozin-matched placebo + Bl 690517 10 mg - Follow-up

. Empaglifiozin-matched placebo + Bl 690517 20 mg Follow-up

Week -11 Week -8 Week 0 (baseline) Week 14 Week 18

med.uOttawa.ca _m u Ottawa
Tuttle et al. Am J Nephrol 2024;55(2):262-272
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C without empagliflozin in the background D with empagliflozin in the background
pag q pag g
100 — —
=
z £ 80 — _ 70%
E A (N=42) 58%
25< 1% 51% m36 3
é E _E '5':'_ [|'|=3.1] |:I'|=3'1}] d—}lc-"ll' -] Lﬂ:ggj
o o H =20 "
“E-T-':f E 1o- Ja% (n=50) ] r332'}-;
.Eé % . (n=19) I:rzlzfl] (n=21)
= = i =
25 209 @) -
0 I I I I | I I I I |
BI6QO5S1Y BIGO0O5S17 BIAQOS17  BIG&O0517  Alldoses Bl 690517 BI690517 BI690517 BI69051Y  All doses
placebo 3mg 10mg 20 mg placebo 3mg 10mg 20 myg
T

uOttawa.ca Tuttle et al. Lancet 2024:403:379-390 =I]]]] u Ottawa
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A

g 8%
Z = ~15to 37)
el [ S, S e
ET
23 _ ‘
= £ I —
on ——
52 —_— j 37 -45%
P =
- & , ! £52t0-18)  cgip28)  -59%
o '—'_41% (72 to-41)
2% (-50to-16)"
Placebo+BI 600517 3mg 50 40 46 36 ' :
Placebo+BI 690517 10mg 51 48 41 7 AR
Placebo+BI 680517 20mg 44 43 34 7 (~64 to-27)
Placebo+ Bl 600517 placebo 53 49 4L AL 6%
(76 to-41)*
C
—®—FPlacebo+Bl 6905173 mg  —&—Placebo+BI 690517 20 mg
—B-Placebo+BI 690517 10mg  —#— Placebo+BI 690517 placebo
@ = 75
E g L0 - 17% 11%
= 254 -10to 44) -21to 43
E 2 5 ________{—3012031]___ e ('—] ________ :I__
=
z E ~254 16% :E%
3z 507 (-24t056)" F40ta33)
Sz TS T T | : I
E o #q_ o K N -L%
F & F g -51to 42)"
Placebo+BI 690517 3mg 70 &7 68 65 62 La 11%
Placebo+BI 600517 10mg 71 68 65 61 L6 Ly | {(-34 to 55)*
Placebo+BI 690517 20mg 72 66 62 57 52 47
Placebo+Bl 630517 placebe 73 70 71 3] b6 bd

—8 Placebo+BI 6905173 mg  —&—Placebo+BI 650517 20 mg
—B-Placebo+BI 690517 10mg  —#—Placebo +BI 600517 placebo

37

Dose-dependent reduction
in plasma aldosterone

Without suppressing cortisol
production

uOttawa
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The potential for improving cardio-renal outcomes in chronic
kidney disease with the aldosterone synthase inhibitor

vicadrostat (BI 690517): a rationale for the EASi-KIDNEY trial
Trial aim was to assess safety and Trial design
cardiorenal efficacy of aldosterone
synthase inhibition in a broad range

of patients with chronic kidney

disease (CKD), with and without Key inclusion: Key exclusion:
type 2 diabetes. eGFR 2 20 and < 45 or

5050 R 200y K* > 5.2 mmol/L
24 ACR 2

n = 11,000 5 and < + U mg/g
Targeting aldosterone overactivity

Composite primary outcome
Background 1:1 randomization P P v
therapy
: . ensin — Vicadrostat 10mg &
o erine ‘receptor EMPAGLIFLOZIN
synthase ' and clinically |
vli‘;';b'“’rt _,l appropriate RAS
(B1690517) _ nhibitor Kidney disease CV death
& e Placebo rogression™* or heart failure
L 1 S *where indicated/tolerated PICE
hospitalization

Maintenance dialysis or kidney transplant, death from kidney failure, sustained eGFR < 10 or > 40% eGFR decline

The EASi-KIDNEY

. The EASi-KIDNEY trial will assess the cardiorenal efficacy and safety of combining
Collaborative Group
NDT (2024)

SGLT2 and aldosterone synthase inhibition in a large population with CKD at risk of
@NDTSocial progression (powered to assess effects in those with and without diabetes separately)

med.uOttawa.ca

T
Judge et al. NDT 2024 (Online ahead of print) oI yOttawa
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Role of Endothelin in CKD progression

Vasoconstriction and | Stimuli that increase renal ET-1:
endothelial damage -Acidosis. ‘

-Hyperglycaemia

-Insulin.

-Angiotensin I1.

-Pro-inflammatory cytokines

Endothelin 1 (ET-1)

Inflamation and fibrosis | «— 1 1
|| Endothelin Receptor type Endothelin Receptor type
A(ET,) B (ETg)
Podocyte damage and 1
glomerular permeability o
increase -Vasodilatation
-Anti-prolipherative effects.

-Depuration of local ET-1

Sodium and water
excretion

Albuminuria | +—

i y Ottawa

med.uOttawa.ca =
Martinez-Diaz et al. Int. J. Mol. Sci. 2023;24:3427
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Post-hoc analysis from the SONAR trial

Body weight Urinary albumin:creatinine ratio
L5 . Atrasentan and SGLT2i 00 -
I:l Atrasentan

1.0 - -10.0
= 3
m— =] -
£ 05 - ; 20.0
= @)
. <
2 — >
> -~ -300
g 00 = 1.2kg S
—g 0.6 kg (95%C1 0.1 to 2.3) oo —
‘© (95%C1 0.0 to 1.1) 2 -400 27.6%
e -05 A “ (95%C 3.6 to 45.6)
42}
g _
O -50.0 -37.6%

(95%C1 —45.9 to -28.0)
-1.0 -+ —
-60.0
-1.5 - 1 200 -54.7%
0.7 kg (95%CI -64.6 to -42.0)

(95%CI-1.6to 0.3)

med.uOttawa.ca

uOttawa
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Zibotentan: Highly selective ET-A antagonist

@ ®

CrosshMark

Lancet 2023; 402: 2004-17

Published Online
MNovemnber 3, 2022
https://doi.org/10.1016/
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Zibotentan in combination with dapagliflozin compared
with dapagliflozin in patients with chronic kidney disease
(ZENITH-CKD): a multicentre, randomised, active-controlled,

phase 2b, clinical trial

Hiddo J L Heerspink, Arihiro Kiyosue, David CWheeler, Min Lin, Emma Wijkmark, Glenn Carlson, Anne-Kristina Mercier, Magnus Astrand,
Sebastian Ueckert, Peter | Greasley, Phil Ambery

Summary

Background In patients with chronic kidney disease, SGLT2 inhibitors and endothelin A receptor antagonists (ERAs)
can reduce albuminuria and glomerular filtration rate (GFR) decline. We assessed the albuminuria-lowering efficacy
and safety of the ERA zibotentan combined with the SGLT2 inhibitor dapagliflozin.

uOttawa
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Is Zibotentan Safe and Efficacious in Retarding Chronic Kidney
Disease Progression? (ZENITH-CKD)

18 countries Randomized into All were on Dapagliflozin 10 mg
three groups
. Zibotentan Zibotentan
Randomized, < 1. Placebo
Double blinded ‘A 2:1:2 1.5mg 0.25 mg
Age > 180 < 90 Number of patients
(Median age 62.8 years) R 179 91 177
=
eGFR 2 20 ml/min T . e
% Mean change in o

(baseline to 12 weeks) 'SZ'SA '4707% '28-3%
UACR.15°'5°°° mg/g _— (-59 to -44.9) (-55.7 to -38.2) (-37.8 to -17.4)
(Median - 565 mg/g) ‘m, (P<0.0001) (P=0.0022) (ref)
April 2021 - Jan 2023 Fluid retention events
Stable dose of ACEi or — 1 8% 9% 8%
ARBs for 4 weeks )

Conclusion: Zibotentan reduced albuminuria with an acceptable tolerability and safety ”ee’spi“"';;;;‘ Al Bkt
profile in chronic kidney disease patients already receiving currently recommended _ VAby

Dr Sabarinath S MD DM FASN
therapy X @sabarivenus

uOttawa.ca Ll Ottawa
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Reasons to be hopeful

1980 1987 1994 2001 2008 2015 2022
0

Hormal annual
decline rate

2 CREDENCE"™
- DAPA-CKD®
FIDELIO=
| -
© -4 RENAAL'™
@ IDNT* e
_E_:‘ J—
£
E -6
-
=
I trial'*
-8 Enalapril trialt
Bakris et al.'’
Bakris et al,'*
-10

_1- —Average decline in kidney function (mL/min/year)

med.uOttawa.ca Naaman & Bakris. 2021 In: Chronic Kidney Disease and Type 2 Diabetes [T u Ottawa
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Thank you for your attention

e mcanney@toh.ca

FLOZINATOR

med.uOttawa.ca U. Ottawa
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