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* Review the clinical impact of diabetic kidney disease (DKD)

* New therapies and their implications on DKD

* GLP-1 receptor agonists
* SGLT-2 inhibitors
* Mineralocorticoid agonists

* Prescribing considerations of SGLT-2 inhibitors



Diabetic kidney disease
Definition

In patients with diabetes mellitus

OR

eGFR < 60ml/min/1.73m?
OR

eGFR < 60ml/min/1.73m? & Urine ACR > 30mg/mmol
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Diabetic kidney disease

* Leading cause of end-stage renal disease (ESRD) worldwide
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30 — 40% will develop DKD
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Others
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infections
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Primary Composite End Point »>
(%)

Renal benefit with AT Il inhibition
(doubling of sCr, ESRD or all-cause mortality)
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RAS blockers superior to other
antihypertensive agents for renoprotection

* IDNT
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Months of Follow-up
No. AT Risx
Irbesartan 579 555 528 496 400 304 218 148
Amledipine 585 542 508 474 385 287 187 128
Placebo 588 551 512 47 401 280 190 122

NEJM 2001, 345:851-860

Risk reduction of primary outcome

(ESRD, doubling sCR, death)
* Amlodipine: 23% (p = 0.006)
* Placebo: 20% (p=0.02)

BP similar in groups



Standard of care in DKD

Antiplatelet Tx

Lipid control

Improving HbA1c (without hypoglycamia)
Healthy lifestyle and diet

Smoking cessation
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GLP-1 R agonists trials in T2D

In addition to standard practice

ELIXA (2015)

Once weekly Lixisenatide

LEADER (2016)

Liraglutide

SUSTAIN-6 (2016)

Semagluitde

EXSCEL (2017)

Long-acting Exanatide

AWARD-7 (2018)

Dulaglutide vs Glargine

\

Cardiovascular safety & outcome
trials

Secondary macroalbuminuria onset
& renal outcomes

Non-inferiority trial
Secondary eGFR and uACR change

T2D
eGFR > 30 ml/min/1.73m?

% eGFR > 60 ml/min/1.73m?
> 80% RAS blockade

T2D

eGFR 15-59 ml/min/1.73m?
45% > 0.5 g proteinuria/day
> 90% RAS blockade



Composite kidney outcome including macroalbuminuria

ELIXA 172(2647 (6%) 203/2639 (8%)
LEADER 268/4668 (6%) 337/4672 (7%)
SUSTAIN-6 62/1648 (4%) 100/1649 (6%)
EXSCEL 366/6256 (6%) 407/6222 (7%)
REWIND 848/4949 (17%) 970/4952 (20%)
Overall 1716/20168 (9%)  2017/20134 (10%)

(=0-0%, p=0-413)

Lancet Diab Endocrinol 2019; 7: 776—85
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Favours GLP-1  Favours
receptor agonist  placebo

0-84 (0-68-1.02)
0.78 (0-67-0-92)
0-64 (0-46-0-88)
0-88 (076-1.01)
0-85 (0-77-0-93)

0-83 (0-78-0-89)

62 (48 to 96)

0-083
0-003
0-006
0-065
<0-001

<0-.001
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SGLT 2 inhibitor trials

In addition to standard practice

EMPA-REG Outcome (2016) -

* Empagliflozin
CANVAS (2017)

* Canagliflozin

DECLARE-TIMI 58 (2019)

» Dapagliflozin ==

CREDENCE (2019)

* Canagliflozin

DAPA-CKD (2020)
» Dapagliflozin

EMPA-REG Outcome DKD (2020)

* Empagliflozin

Cardiovascular safety and outcome trials
Secondary renal outcome

Primary renal outcome trials
Diabetic kidney disease
CKD, no diabetes (DAPA-CKD)

Post hoc analysis
Cardiovascular & renal outcomes
DKD subgroups

T2D
Mild CKD; <20% nephropathy
80-85% RAS blockade

T2D & no diabetes*

* DAPA-CKD: 33% without T2D
DKD/CKD
eGFR 25 to 60 ml/min/1.73m?
Significant albuminuria
90% RAS blockade



CREDENCE
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No. at risk
Placebo 2199 2178 2132 2047 1725 1129 621 170
Canagliflozin 2202 2181 2145 2081 1786 1211 646 196

N EnglJ Med 2019; 380:2295-2306



Class effect of SGLT2 inhibitors on dialysis,
transplant or renal death

Overall
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Favours 5GLT2 inhibtor  Favours placebo

Events  Patients RR (95% Cl)
CREDENCE 183 4401 . 0.72 (0-54-0-97)
DECLARE-TIMI 58 34 17160 0 0-42 (0-20-0-87)
CANVAS Program 21 10142 056 (0-23-1-32)
EMPA-REG OUTCOME 14 7020 N 0-90 (0-30-2-67)

0.67 (0-52-0-86;
p=0-0019)

Lancet Diab Endocrinol 2019; 7: 845-54




DAPA-CKD

A Primary Composite Outcome

249 Hazard ratio, 0.61 (95% Cl, 0.51-0.72)
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No. at Risk
Placebo 2152 1993 1936 1858 1791 1664 1232 774 270

Dapagliflozin 2152 2001 1955 1898 1841 1701 1288 831 309

N Engl J Med 2020. 383(13):1436-1446

Dapagliflozin

33% without T2D

eGFR 25 - 75 (15% with < 30 ml/min/1.73m?)
Significant nephropathy

ACEi/ARB use 98%

Diuretic use 43%

Risk reduction observed across subgroups of
renal function, proteinuria and presence of T2D



EMPA-REG OUTCOME DKD

Albuminuria category, description and range (mg/g)

Normal to mildly
increased

Moderately
increased

<30 30-300

All others
n = 4893
Non-overt DKD
n =1290

Severely
increased

>300

Overt DKD
UACR > 300 mg/g
= with overt albuminuria

Normal or high >90

11% of patients in
EMPA-REG OUTCOME
met these criteria

Mildly decreased 60-89

Mildly to moderately

decreased 45-59

Non-overt DKD
eGFR < 60ml/min/1.73m?
and UACR < 300 mg/g
= without overt albuminuria

Moderately to

severely decreased 30-44

Severely decreased | 15-29
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and range (ml/min/1.73m?)

Kidney failure <15 18% of patients in
EMPA-REG OUTCOME

met these criteria

Diabetes Obes Metab. 2020;22:2335-2347.



120 1

Rate per 1000 patient-years

EMPA-REG OUTCOME DKD

M Placebo (overt DKD, N = 260)

B Empagliflozin (overt DKD, N = 509)
[ Placebo (non-overt DKD, N = 440)

[71 Empagliflozin (non-overt DKD, N = 850)
& Placebo (all other patients, N = 1617)
=3 Empaglifiozin (all other patients, N = 3276)
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Overt DKD Non-overt DKD  All other patients

Incident or worsening nephropathy

34 HR=0.40 (95% Cl 0.25 — 0.65)

43 10

2.7 \

Overt DKD

Nommovert DKD Al other patients

Hard kidney endpoint*

Diabetes Obes Metab. 2020;22:2335-2347.

Rate per 1000 patient-years

80 -
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Alternative kidney endpoint!



EMPA-REG OUTCOME DKD

Difference in slope
(eGFR change per
week/year)
[95% CI] of
empagliflozin
versus placebo

1 -

o

Adjusted mean (95% CIl) change in
eGFR per week/year (ml/min/1.73m?)

N analysed

INITIATION (acute)
Change in eGFR per week
from baseline to week 4

Overt DKD Non-overt DKD All others
-0.866 -0.956 -0.645
[-1.147, [-1.175, [-0.757,
-0.585] -0.736] -0.533]

M1 1 1
0.54

Interaction P-value
(subgroup by treatment
by slope): .0273

[l Placebo [j Empaglifiozin

246 484 413 790 1550 3120

Overt DKD Non-overt DKD All others
4.404 1.286 1.277
(3.373, 0.601, (0.948,
5.434) 1.970) 1.605)
1 1 1

0.55

-1.60

—6.00

213 402

LONG-TERM (chronic)
Change in eGFR per year
from week 4 to LVOT

—0.74

Interaction P-value
(subgroup by treatment
by slope): <.0001

[ Placebo [ Empagliflozin

367 703

1379 2849

Diabetes Obes Metab. 2020;22:2335-2347.

CESSATION (post-treatment)
Change in eGFR per week
from LVOT to follow-up

Overt DKD Non-overt DKD All others
0.601 0.674 0.527
(0.299, (0.450, (0.414,
0.904) 0.898) 0.639)
M1 M1 1

0.50 0.74 0.47
B
-0.10 -0.05

Interaction P-value
(subgroup by treatment
by slope): .4951

P Placebo [Jj Empaglifiozin

145 318 269 550 1132 2430



Initial eGFR dip

First 2 weeks:

0 Dapagliflozin —3.97 £ 0.15 ml/min/1.73m?
14 Placebo Placebo —0.82 £0.15 ml/min/1.73m?
™~ iy
% 2
R 3 .
= o 4] - At 1 year:
S -5- Dapagliflozin Dapagliflozin — 1.67 + 0.11 ml/min/1.73m?
= £ 64 Placebo —3.59 +0.11 ml/min/1.73m?
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0 2 4 8 12 16 20 24 28 32 36
Months since Randomization
No. of Participants
Placebo 2152 2029 1981 1866 1795 1753 1672 1443 935 447 157
Dapagliflozin 2152 2031 2001 1896 1832 1785 1705 1482 978 496 157

N Engl J Med 2020. 383(13):1436-1446



Effect of glomerular filtration with SGLT2 and
RAS inhibition

Hyperreabsomtion Tubular
of glucose, NaCl growth
and fluid

More
lucose

q
filtered

Afferent Arteriole:
Vasoconstriction decreases GFR

Efferent Arteriole:
Vasoconstriction increases GFR

Bowman's
capsule

Proximal
convoluted tubule

Microvascular modulation of
glomerular filtration rate (GFR)




Effect of SGLT2 inhibitors on acute kidney

Events  Patients RR (95% CI)
CREDENCE 184 4397 —a—— 0-85 (0-64-1-13)
DECLARE-TIMI 58 300 17143 — 0-69 (0-55-0-87)
CANVAS Program 58 10134 - 0-66 (0-39-1-11)
EMPA-REG OUTCOME 401 7010 —— 0-76 (0-62-0-93)
Overall O 0-75 (0-66-0-85;
*=0-0%; Phegerogeneicy=0-68 p<0-0001)
D-I3 D-IE 1.0 1-I5

4

Favours SGLT2 inhibtor

Favours placebo

Lancet Diab Endocrinol 2019; 7: 845-54




SGLT21vs GLP1R agonists vs DDP4i
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SGLT2i | 18544 14891 9185 5833 3261 1465 306
GLP1 | 23711 20613 15154 10242 6163 3265 868
DPP4 | 39399 34426 26045 19164 12672 7049 1973
Sulfonylureas |134904 123220 99330 76760 52746 31344 9041
| | I | |
0.0 0.5 1.0 1.5 2.0 25 3.0
Years
Treatments
SGLT2i GLP1 DPP4 Sulfonylureas |

DPP4 i vs SU:
Observed risk difference is small
Lower risk in people with eGFR > 60

Compared with DDP4 i, SGLT2i and
GLP-1R agonists are associated with
lower risk of composite outcome
across all eGFR levels

Diabetes Care 2020;43:2859-2869



Finerone (FIDELIO-DKD)

55% with baseline eGFR
<45 ml/min/1.73 m?

88% with urine ACR > 30
mg/mmol

Outcome

Primary composite outcome
Kidney failure
End-stage kidney disease

Sustained decrease in eGFR
to <15 ml/min/1.73 m?

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 =57% in eGFR
from baseline

0.82 (0.73-0.93)
0.87 (0.72-1.05)
0.86 (0.67-1.10)
0.82 (0.67-1.01)

0.81 (0.72-0.92)

0.86 (0.75-0.99)
0.86 (0.68—1.08)
0.80 (0.58-1.09)
1.03 (0.76-1.38)
0.86 (0.68—1.08)
0.90 (0.75-1.07)
0.95 (0.88-1.02)
0.76 (0.65-0.90)
0.68 (0.55-0.82)

Finerenone Placebo Finerenone Placebo
(N=2833) (N=2841) (N=2833) (N=2841]) Hazard Ratio (95% ClI)
no. of patients with no. of patients with event
event (%) per 100 patient-yr
504 (17.8) 600 (21.1) 7.59 9.08 ——
208 (7.3) 235 (8.3) 2.99 3.39 —{}—
119 (4.2) 139 (4.9) 1.60 1.87 ———
167 (5.9) 199 (7.0) 2.40 2.87 ——
479 (16.9) 577 (20.3) 7.21 8.73 —l—
2 (<0.1) 2 (<0.1) —_ —_
367 (13.0) 420 (14.8) 5.11 5.92 ——
128 (4.5) 150 (5.3) 1.69 1.99 —T
70 2.5) 87 (3.1) 0.94 117 o
90 (3.2) 87 (3.1) 1.21 1.18 ' 0
139 (4.9) 162 (5.7) 1.89 2.21 ——
219 (7.7) 244 (8.6) 2.90 3.23 —T{
1263 (44.6) 1321 (46.5) 22.56 23.87 HilH
252 (8.9) 326 (11.5) 3.64 4.74 —{J—
167 (5.9) 245 (8.6) 2.41 3.54 et
| . |
0.50 1.00

—

2.00

—

—

Finerenone Better

-

Placebo Better

P Value

0.001

N Engl J Med 2020; 383: 2219-29.




A Urinary Albumin-to-Creatinine Ratio
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0 Finerenone
g
% 0.4 Geometric mean albumin-to-creatinine ratio at baseline:
v Finerenone, 798.79 (geometric SD, 2.65)
'ﬁ 0.24  Placebo, 814.73 (geometric SD, 2.67)
g
0.0 I I I I I I I I |

0 4 & 12 16 20 24 28 32 36

Months since Randomization

No. of Patients
Finerenone 2831 2725 2582 1841 856
Placebo 2840 2726 2598 1825 834

Mean Change
from Baseline

(percent)
Finerenone Ref. -34.7 -41.3 -399 -29.3
Placebo Ref. -4.7 -3.0 -2.0 4.1

31% reduction in albuminuria at 4 months
Slows CKD progression

N Engl ] Med 2020; 383: 2219-29. . . .
e Similar adverse events profile



Ssummary

* Diabetes management = hyperglycaemia + diabetic complications
* New therapies have pleotropic actions

* Treatment with GLP1 R agonists and SGLT 2 inhibitors (in addition to
standard therapy) is associated with lower risk of adverse renal
outcomes

* No hypoglycaemia risk
* OQutcome-driven management to guide choice in therapies



Current standard of care in DKD

Antiplatelet
therapies
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inhibitors blockade
All

}" D "o patients
6" Blood I
Glycemic pressure Lipid

control control  management
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Exercise Nutntaon Smoking cessation
Diabetes with CKD
Kidney Int. 2020; 98: 4S



SGLT2 inhibitors

e Class effect

* Cardiorenal benefit is independent of glycaemia and BP control

* |n addition to AT Il inhibition (Risk reduction 42% with concomitant use cf. 30% in non-users, p = 0.065)

e Concomitant metformin use

* Generalizable?

v'T2D and no diabetes (DAPA-CKD) with robust results
X Insufficient studies in T1D
v’ Across all stages of CKD and degree of proteinuria

* Special authority prescription in NZ in those with eGFR >30ml/min/1.73m?
 Safety

* Hypovolemic AKI — reduce diuretics
* Euglycaemic ketoacidosis
* Increased risk for urinary infections, genital mycotic infections

Nephrol Dial Transplant (2020) 35: i48—i55



Who should not receive SGLT 2 inhibitors?

* T1D; history of DKA

* Recurrent genital tract infection; catheterized patients
* On iImmunosuppression

* Dynamic volume status

* Limited mobility

* Cognitive impairment



Thanks

e Questions or comments?
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