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Kidney Facts
-Kidney diseases are the 9th
leading cause of death in the
United States.

- Approximately 1 of 3 adults
with diabetes has chronic

kidney disease.
Approximately 1in 3 adults with
diabetes {(and 1 in 5 adults with
high blood pressure) may have
chronic kidney disease.

- Every 24 hours, 160 people
with diabetes begin treatment
for kidney failure.

CKD in Patients With T2D

The Enormity of Diabetes and CKD

Epidemiological Situation and Human Economic Burden

.
'* CKD associated
with T2D increases

the risk for CV
events 2-3 foldlc

Of the “34 million North Diabetes is the #1 3
Americans with T2D, kidney failurel

40% have CKDPI
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More than 1in 7 North-American adults are
estimated to have CKD;

|
In 2017, treating Medicare ’
beneficiaries with CKD N

[ ] ® [ ] () [ ) (] @ : R
cost more than $84 billion,
m and treating people with \
| ESKD cost an additional P
$36 billion(d N\
that is about 37 million people!ld

CKD, chronic kidney disease; CV, cardiovascular; ESKD, end stage kidney disease; T2D, type 2 diabetes.
a. hitps://www.cdc.qov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf; b. Kidn betes-And-CKD; c. Chen SC and Tseng CH.
Rev Diabet Stud. 2013;10:88-100; d. CDC. Updated March 4, 2021. https://www.cdc gov/kidneydisease/prevention-risk/CKD-common-serious-costly.html

537 million Diabetic kidney disease

30% of T1D 40% of T2D
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Half of chronic kidney disease (CKD)
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People live with
diabetes worldwide
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Tuttle KR, et al. Clin J Am Soc Nephrol. 2022;17:1092-1103
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Epidemiology of chronic kidney disease: an update 2022 !(T:!‘g!!sy o \ I S N DP!:Egtlaozyogglzg n Patienta

supplements

Extremely common Increasing death rate

Large burden in
8 4 3 Million +4 1 5 % 1990 to low- and middle-income countries
) 4 T Aoily ¢ A Early detection will impact preservation of kidney function
as well as progression to ESKD, CV events, and mortality
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Kovesdy, 2022 CONCLUSION
Chronic kidney disease (CKD) occurs frequently and has devastating consequences. This should prompt
major efforts to develop preventative and therapeutic measures that are effective. The aim of these
5

measures should be lowering the incidence of CKD and slowing its progression. CV, cardiovascular; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease; T2D, type 2 diabetes; UACR, urine albumin-to-creatinine ratio.

De Boer IH, et al. Diabetes Care. 2022. dol:10.2337/dci22-0027

Diabetes and Chronic Kidney Disease

The Scale of the Challenge Prognosis of DKD by GFR and Albuminuria

Diabetes currently affects Diabetes is the leading cause of - ™ oy i known asthe Albuminuria categreies

CKD, chronic Kidney disease G5 Kidney Failure <15
a. International Diabetes Federation. 2021 Accessed November 17, 2022. https//diabetesatias, org/idfawp resource-files/2021,/07/IDF_Atias_10th_Edition_2021.paf; b. GBD Chronic Kidney

Disease Collaboration. Lancet. 2020;395:709-733; ¢. KDIGO Diabetes Work Group. Kidney Int. 2020;98(4 suppl):S1-S115; d. Qaseem A, et al. Clin J Am Soc Nephrol. 2014:9:1993-1995 =
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Prognosis of DKD by GFR and Albuminuria
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Albuminuria categories
Description and range

Normal to mildly di |
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Association of low-grade albuminuria within the normal
range with all-cause mortality and cardiovascular mortality

Kidney360

Low-grade albuminuria
was associated with
all-cause mortality

National Health
and Nutrition
Examination
Survey
(1999-2016)

All cause

Urine Albumin mortlify

to Creatinine
ratio (UACR)
mglg

CV mortality
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PRIMARY
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Adult patients Non-diabetic group
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Conclusions Our findings suggest that low-grade albuminuria is
associated with all-cause mortality and CV mortality. Low-grade

Minjung Kang, Soie Kwon, Jeonghwan Lee, et al. Albuminuria within the
normal range can predict all- ity and it

mortality. Kidney360. DOI: 10.34067/KID.0003912021

Visual Abstract by Edgar Lerma, MD, FASN

albuminuria should be monitored even for patients with few
cardiovascular risks.
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IS THERE STILL A RISK AT G3A, A1?

Risks of subsequent adverse outcomes within CKD category G3a compared
to eGFR 90-105 mL/min/1.73m? for ACR <10 mg/g, ACR 10-29 mg/g and

missing ACR by eGFRcr-cys
eGFRcr-cys 456-59 | eGFRcr-cys 45-59 and
— | Hazard Ratio (95% CI) and ACR<10 ACR 10-29
All-cause mortalit; 1.67 (1.51, 1.85) 2.18 (2.04, 2.34)
Cardiovascular mortality 1.78 (1.58, 2.00) 2.65(2.31,3.04)
Kidney failure with
replacement therapy 5.77 (2.35, 14.15) 12.50 (5.38, 29.05)
Acute kidney injury 3.94 (3.50, 4.42) 4.65 (4.14, 5.23)
Hospitalization 1.38 (1.18, 1.61) 1.56 (1.48, 1.66)
Coronary heart disease 1.63 (1.33, 1.99) 1.91 (1.58, 2.30)
Stroke 1.58 (1.34. 1.86) 1.65 (1.42, 1.92)
Heart failure 153 (1.12, 2.10) 2.20(1.75,277)
Atrial fibrillation 1.27 (1.03. 1.56) 1.61 (1.38. 1.88)
Peripheral artery disease 2.94 (2.16. 4.00) 4.02 (3.01,5.37)

All p values <0.001

With grateful thanks to the CKD-PC for permission to show these data
ERA-EDTA CONGRESS JUN 15-18,2023 MILAN. ITALY
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Changes in GFR and Albuminuria in Routine Clinical Practice and the Risk
of Kidney Disease Progression

Setting & Participants

Findings

91,319 participants
000 Y=

2% L=

UK primary care setting

2000 - 2015
3-year change / \
in UACR and

e | | W IT

Follow-up

&

>30% increase in UACR

"

Combined change

¢

>30% decrease in eGFR

Advanced CKD

Kidney Failure

HR 1.78

(95% Cl, 1.59-1.98)

HR 15.15

(95% Cl, 12.43-18.46)

HR 7.53

(95% Cl, 6.70-8.45)

HR 4.16

(95% Cl, 2.74-6.32)

HR 16.68

(95% Cl, 7.80-35.69)

HR 5.09

(95% Cl, 3.27-7.92)

Brendon L. Neuen, Misghina Weldegiorgis, William G. Herrington et al (2021)

@AJKDonline | DOI: 10.1053/j.ajkd.2021.02.335

CONCLUSION: The combination of an increase in UACR and decrease in eGFR is strongly associated
with risk of advanced CKD and should be further studied as an alternative outcome in CKD clinical trials.
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KIDNEY FAILURE RISK EQUATION Adult eGFR Calculator (NFK)

. The KFRE was developed and initially validated in 8,391 adults from two

Canadian provinces and validated in 721,357 individuals from 30 SEEITSIEataInS: ©mg/dl O umol/L
countries in 4 continents.
In the validation study, cohorts from both general populations and
nephrology clinic settings were included.
Age: Years
Both the 4 variable and the 8 variable KFREs were accurate (pooled C
statistics 0.90 at 2 years, and 0.88 at 5 years). Gender: @®Male O Female
Discrimination was excellent (C statistic >0.80 in 28/30 cohorts), and the @ed Assays: ®ves ONo  OnNot SD
use of a calibration factor improved calibration for some regions outside
of North America Adjust for body surface O Yes @® No O Not Sure
* == area:
ERA-EDTA CONGRESS, JUN 15-18,2023, MILAN. ITALY (g’o ERA-EDTA CONGRESS, JUN 15-18,2023, MILAN. ITALY
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e

ERA-EDTA CONGRESS, JUN 15-18,2023, MILAN. ITALY

Check for factors that further compromise kidney function
(ie, nephrotoxic drugs, dehydration)

3
( {[ Cv, cardiovascular; eGFR, estimated glomerular filtration rate; ESKD, end-stage Kidney disease; T2D, type 2 diabetes; UACR, urine albumin-to-creatinine ratio.
De Boer IH, et al. Diabetes Care. 2022. dol:10.2337/dci22-0027
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K DIGO (July 2023) 3 Pillars of Therapy to Reduce Cardiorenal Risk

ractlce Point 3.1: Treat people with CKD with a comprehensive treatment strategy to

uce risks of progression of CKD and its associated complications (Figure 14).

Impact on CKD pathophysiology [ |

| CARDIORENALRISK

CKD manifestations
+ Prevention, and treatment of clinical
symptoms and signs (including blood pressure) -
+ Maximize health-related quality of life, physical function, +
capacity to work, and ability to socialize -~
- Appropriate munstullng and tveitmentuﬂaburatau
abno

"
health (e.g, anemia, CKD-MBD, potassium disorders, ::idosisl

CKD outcomes

+ Minimize risk of progression to kidney failure
+ Manage risk and apprnpnale treatment of
diseases,

hospitalization, gout, infeclions etc.

| RAS Blockade |
Nonsteroidal

= ISGLT2 Inhi itorI

LIFESTYLE MODIFICATION

Modification of the natural course
of CKD and its symptoms

Figure 14. Chronic kidney disease (CKD) treatment and risk modification. CKD-MBD, chronic
kidney disease-mineral and bone disorders NS-MRA, nonsteroidal mineralocorticoid antagonist; RAS, renin-angiotensin system.

FIDELITY Pooled Analysis 3 Pillars of Therapy to Reduce Cardiorenal Risk

Efficacy Outcomes

Outcome n HR (95% CI)

©GFR 57% composite
kidney outcome

360(55)  465071) 077(067,088) 0002 Composite CV

outcome.

825027)  939(14.4) 0386(078,095)

Kidney foire w09 29706 oss07099 03 | CARDIORENALRISK
HHE 2639)  325(50) 078(066,092) 0030
ESKD B3 18829 080(064,099) 040
v aenn 2@es  ase om0 100 092 ]
€GRR<ISMUMNZIm' 195(30) 237(36)  —o— 081(067,098 026 T
2 57% decrease in eGFR Zhoc Nonfatal Mi mEen  wes) 091(074,112) 36
e 2o svan omenim |
Renal death 2(c0n 4oy 053(010,29) - Nonfaulsuoke  198(30)  198(30) 099(082,121) £

05 1.0 20
Favours finersnons Favours placebo

Finerenone significantly reduced the The CV benefits of finerenone: primarily
incidence of all components of the kidney ] F
composite outcome (except renal death*)

RAS Blockade |

Nonsteroidal

Similar incidences of investigator-reported treatment-emergent adverse events were observed between treatment groups. Hyperkalemia-related adverse events occurred more frequently with
finerenone (14.0%) vs. placebo (6.9%), but no hyperkalemia-related adverse events were fatal and only a small proportion led o permanent reatment discontinuation [1.7% (incidence rate
0,66 per 100 patient-years) and 0.6% (incidence rate 0.22 per 100 patient.y or (0.9% and 0.2%, respectively)

LIFESTYLE MODIFICATION
CV, cardiovascular; ESKD, end-stage kidney disease; HHF, hospitalization for heart failure; MI, myocardial infarction. Medscape, LL
7% decrease in eGFR is equivalent to doubling of serum creatinine.

*Only 6 patients experienced renal death; Initiation of chronic dialysis for 90 days or kidney transplant
*Analysis for P value not prespecified; :Confirmed by 2 éGFR measurements = 4 weeks apart

Agarwal R, et al. Eur Heart J. 2022,43:474-484. NS-MRA, nonsteroidal mineralocorticoid antagonist; RAS, renin-angiotensin system
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RENAAL Trial

Double-blind RCT in 1513 patients with T2D and nephropathy on
antihypertensive treatment* randomized to losartan 50 to 100 mg
once daily or placebo

Primary outcome: composite of doubling

5 of baseline sCr, ESRD, or death
2
&
g
8z
§ Individual
g Endpoints Risk Reduction P
£
& Doubling of sCr 25% .006
0 12 24 36 4 ESRD 28% .002
Months of Study
ESRD or Death 20% .01

No.ATRisk
Placebo 762 689 554 295
Losartan 761 692 583 229 52

*Conventional antihypertensive treatment at that time consisted of: calcium channel blockers, diuretics,
a-blockers, B-blockers, centrally-acting agents.
Brenner BM, et al. N Engl J Med. 2001;345:861-869.

There's Still More Work To Do!

Saving 24 ;
kidneys ""f

Still losing 76
kidneys

Perkovic V, et al. N Engl J Med. 2019;380:2295-2306.

3 Pillars of Therapy to Reduce Cardiorenal Risk

T CARDIORENALRISK
[ ]
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STOP SMOKING
LIFESTYLE MODIFICATION

NS-MRA, idal mi id antagonist; RAS, reni in system.

Dapagliflozin in Patients with Chronic Kidney Disease
DAPA-CKD

A . ESC Congress
(' DAaPACKD i‘?’ umcc m Amsterdam 2020




Primary outcome:
Sustained 250% eGFR decline, ESKD, renal or cardiovascular death

Cumutative Incidence (%)

“1 Hazard ratio, 0.61 (95% Cl, 0.51-0.72)
#1 p=0.000000028
201 NNT=19 /312 Events
. Placebo /
18 /

14
12 197 Events
10

8

4 Dapaglifiozin

2

0

0 4 8 12 16 20 24 28 ®
Months since Randomization
215 200 1988 1858 1841 1701 1268 L 1] ol
215 1990 1904 1858 1mn 1664 1252 s n
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Secondary outcome:

| p=0.000000018

Sustained 250% eGFR decline, ESKD, renal death

#1 Hazard ratio, 0.56 (95% Cl, 0.45-0.68)

Chronic dialysis, kidney transplantation, renal death

Cumulntive Incidence (%)

o, ol Fisk
Dinpagiann
Facebo

1091 Hazard ratio, 0.66 (95% CI, 0.49-0.90)
p=0.0072
8
— 103 Events
a Flacehc__l__
' 71 Events
2
Dapaglifiozin

[ 7 m——— —=

o 4 8 12 18 20 4 n 3z

Months since Randomization
2152 2035 ] 2004 1w 187 14m 985 I
2152 2 2006 181 15 1849 1444 955 p

| 243 Events
18 ¥’ '3
% 1 Placebo 44%
g 12 /
T
.g 10 142 Events
£ 8 =
-}
4 = .-'.
: o Dapaglifiozin
Ve
(1] 4 a8 12 16 &0 F 28 a2
Months since Randomization
N, 8 Pk
Dapagifozin 2152 200 1988 el 1841 Lr] F: <] 300
Paacedo 152 1 1 165 1T 1684 V23 T4 2T
Secondary Outcome:
CV Death/Hospitalization,;
0| Hazard ratio, 0.71 (95% CI, 0.55-0.92)
p=0.0089
&
z Placebo - 138 Events
§ o i 100 Events
]
g 4
=3 4
- Dapaglifiozin
(4
0 4 8 1+ i} 20 24 b az
Months since Randomizatson
o, ot Fisk
Dopagifozin 2162 20w o 0 107% TS =R 100 a4
Placeto Frug 2073 T 1057 107 1853 1451 1] 300

3 Hoorgn WL @ Prosentod & ESC 3030




Secondary Qutcome: :
All-cause Mortality

21 Hazard ratio, 0.69 (95% CI, 0.53-0.88)
p=0.0035
[V
z 146 Events
- Placebo
H i’
£ ] 101 Events
3 -
5 o Dapaglifiozin
[i] =
(] 4 a 12 16 n 24 = 3
Mantha dlnce Randomization
25 200 2009 w7 108 1995 08 100
2153 2008 2018 53 12 1009 o
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EMPA-KIDNEY To
Be Stopped Early
Due to 'Clear
Positive Efficacy’
with Empagliflozin

EMPA KIDNEY ANNOUNCED IN 2022

The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

{
‘
~ ;

+ Announced on March 16, the decision to stop the phase 3
trial is based on the recommendation of the trial's
Independent Data Monitoring Committee and Eli Lilly and
‘Company expects to present full results at an upcoming
medical conference.

+ Landmark trial was designed to include patients with mildly
te rely reduced eGFR, with 1] i
of albumin, with and without diabetes, and with CKD
attributable to a wide range of underlying causes.  prac(ical

Cardiol

Empagliflozin in Patients with Chronic
Kidney Disease

The EMPA-KIDNEY Collaborative Group*

1. hitpsi/h
2. The EMPAKIDNEY Collaborative Group. N Engl J Med 2022; in press

Empagliflozin reduces 28% risk of Kidney disease progression

Ti 1& bénh nhan cé bién ¢ (%)

Patients at risk,
Placebo
Empagliflozin

or CV death

40 7 —— Placebo
—— Empagliflozin 10 mg
30 1
20 Placebo N(%):
558 (16.9%)
Events/100 patient-year: 8.96
10
Empaglifiozin N(%):
432 (13.1%)
Events/100 patient-year: 6.85
0 T T T T
0 0.5 1 1.5 2 25
Years of Follow-up
n
3305 3250 3129 2243 1496 592
3304 3252 3163 2275 1538 624

*NNT: 28 (95% CI 19, 53) per 2 years at risk?

HR 0.72
(95% CI0.64, 0.82)
P <0.001

RRR
28%

NNT=28*

1. The EMPA-KIDNEY Collaborative Group. N Engl J Med 2022;in press; 2. Data on file.
—— ailolocal cioductink

Empagliflozin decreases risk of all-cause hospitalization

1.0 Placebo
—— Empagliflozin 10 mg
« 08 -
€
]
s
o
S 06 -
3
£
2 04 Placebo 29.2% per year
<
s
3
= 024 L
: Empagliflozin 24.8% per year
0 T T T T 1
0 0.5 1.0 1.5 20 25
Patients at risk, n Follow-up time (years)
Placebo 3305 3283 3241 2500 1705 775
Empaglifiozin 3304 3283 3245 2493 1719 798

1. The EMPA-KIDNEY Collaborative Group. N Engl J Med 2022; in press; 2. Data on file.

Empaglifiozinis currently not indicated for the reatment of chronic kidney disease in Vietnam Please refer to local product information

HR 0.86
(95% C10.78, 0.95)

RRR
14%
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Overall, compared with placebo, empagliflozin approximately Patl?fnts With CSD .. , e - ,
halved the rate of progression of CKD* No Effect on Mortality With RAASI But Notable Reductions With SGLT2i
]
» =RAASI uPlacebo #SGLT2i
g
w05 Empagliflozin Placebo 210 505
M 5l RR=092
w Compared with 0.69. 1.23
6= — (0.69, 1.23)
°8 placebo, empagliflozin 9
22 slowed the rate of = 16.3 RR =076
SE kidney function = g
gk © 15 RR = 0.83
- i o} (0.59, 0.99)
; E 15 1.37 decline by a (0.68, 1.02) 122
£ Q Stopped earl:
©
e | ~50% e P Y RrR=069
& E 10 91
gE L_.) (0.53, 0.88) RR = 0.87
; s b4 6.8 (0.70, 1.08)
< 5 45 S
S Mean eGFR decline peryear  -2.75
B Absolute difference +1.37
(95% Cl 1.16, 1.59) S
0
a [b] [d] le] m 10}
“Mean annual rates of change in eGFR from 2 months to the final follow-up visit (‘chronic slopes’) by treatment allocation were estimated using shared parameter models. CKD, chronic kidney disease; IDNT'! RENAAL" DIABYHCAR' CEEDENCE DARA:CKD EMEAREG: ENERENEY
The AN colaborate G, £ Med 2025388117
33 a. Lewis EJ, etal. N Engl J Med. 2001;345:851-860; b. Brenner BM, et al. N Engl J Med. 2001:345:861-869; c. Marre M, et al. BMJ. 2004;328:495; d. Perkovic V, et al. N Engl J Med. 2019;380:2295-2306:
Jrrently ot indicated for the treatment of chrogic kid e i Vietnam Please refer 1o local aroduct infarmation e. Heerspink HJL, et al. Eur Heart J. 2021:42:1216-1227: f. Wanner C, et al. Circulation. 2018;137:119-129; g. The EMPA-KIDNEY Collaborative Group; Herrington WG, et al. N Engl J Med. 2023:388:117-127.

K DIGO (July 2023)

Recommendation 3.6.1: We recommend treating patients with type 2 diabetes (T2D),
CKD, and an ¢GFR >20 ml/min per 1.73 m* with an SGLT2i (1A).

Recommendation 3.6.2: We recommend treating adults with CKD and heart failure or
¢GFR >20 ml/min per 1.73 m? with urine albumin-to-creatinine ratio (ACR) 2200 mg/g
with an SGLT2i (1A).

Recommendation 3.6.3: We suggest treating adults with eGFR >20 to 45 ml/min per 1.73
m? with urine ACR <200 mg/g with an SGLT2i (2B).

Masaomi Nangaku, et al(Oct 2020). More reasons to use SGLT2 inhibitors: EMPEROR-Reduced and
DAPA-CKD. K7 Published:October 14, 020DOI:https://doi.org/10.1016/j.kint.2020.10.002
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