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Objectives

e Emphasize importance of both UACR & eGFR testing
* Provide an overview of the CKD Heatmap

 Discuss Cardiovascular Risks associated with decreased eGFR & increased
albuminuria

e Treatment Guidelines

Introducing a Pillared Approach the Treatment of CKD associated with T2D



Chronic Kidney Disease (CKD)*?

FOR 23 MONTHS:
Persistent eGFR <60 mL/min/1.73 m?2

Definition of OR
Ch rOniC Kld ney Persistent albuminuria (UACR 230 mg/qg)
DINENE -

1. Kidney Disease Improving Global Outcomes Diabetes Work Group. Kidney Int. 2022;102(5S):S1-S127. 2. de Boer IH, et al. Diabetes Care. 2022;45(12):3075-3090.



Chronic Kidney
Disease is a
Prevalent

Complication
of T2D

T2D is a leading cause of ~40%

CKD in the US? of patients in the US
o o _ _
Patients with CKD
' ' associated with T2D
are
N Y at increased risk for
/ / / CV-related death
v U u compared to
In 2019, 35.4M with T2D patients with T2D
Americans (~10.7%) had T2D? develop CKD! alone®

1. Bailey RA, et al. BMC Res Notes. 2014,7:415.

2. American Diabetes Association. Statistics about diabetes. 2022.
https://diabetes.org/about-us/statistics/about-diabetes. Accessed March 1, 2023

3. Afkarian M, et al. J Am Soc Nephrol. 2013;24(2):302-308.



CKD
Approximately
Triples the Risk
of CV Mortality

in Patients with
T2D

10-Year Standardized CV Mortality?

20 19.6

Percentage (%)

None Diabetes Kidney Disease Diabetes + Kidney
Disease

Data from the NHANES III° study suggested that excess risk for CV mortality among
patients with T2D
was concentrated in patients with CKD (defined as albuminuria, impaired eGFR, or both)



CKD increases CV risk in patients with T2D?

Patients with CKD associated with T2D:

~3X bBbx ~2X

Have ~3X greater risk of dying Face a 5X greater risk of HHF Report ~2X more MI cases
from CV causes than patients than patients with T2D alone? than patients with T2D alone?
with T2D alone?

1. Afkarian M, et al. J Am Soc Nephrol. 2013;24(2):302-308. 2. Scirica BM, et al. JAMA Cardiol. 2018;3(2):155-163. 3. Wu B, et al. BMJ Open Diabetes Res Care. 2016;4(1):e000154. doi:10.1136/bmjdrc-2015-000154.



Older Patients With CKD, Regardless of T2D, Are Six Times More

Likely to Die From CV-Related Causes Than to Progress to ESRD

Cumulative Incidence of ESKD, CV Death, and Non—-CV Death?2
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aCardiovascular Health Study of 1268 community-dwelling adults 265 years old with eGFR <60 mL/min/1.73 m?; the cohort ran through 2003.

Dalrymple LS, et al. J Gen Intern Med. 2010;26(4):379-385.



Kidney Failure

In Louisiana

Amencan Kidney Fund

FIGHTIMN OM ALL FRO

Kidney failure (ESRD)
In Louisiana 2021
13,712 inieneciee 2,454

Louisiana residents 'ransplant in 2020. New cases of kidney failure

are living with end-stage renal were diagnosed in Louisiana in 2018 (the

[ ] [
disease (ESRD, or kidney failure) .‘ r. most recent data available)
Without treatment—dialysis or a
transplant-ESRD is fatal m ﬂ - 48
were able
|| to get a

10 783 ¥
depten on dllal\,f5|5 i ting list f

o stay alive are on the waiting list for

11786 a kidney transplant zldt’osd Ivsi
went on dialysis
2,929 kidney transplants were y
have transplants performed in Louisiana in
2020
JURCE: US. Renal Data System 2020 Annual Data Report SOURCE Organ Procurement and Transplantation Network JOURCE US. Renal Data Systerm 2020 Annual Data Report

Footnotes

CDC - National Center for Health Statistics’s WONDER Database.
hitps:/iwww.cdc.govinchs/pressroom/sosmap/kidney disease mortality/kidney disease.htm

2020 Behavioral Risk Factor Surveillance System

United States Renal Data System. 2020 USRDS Annual Data Report: Epidemiology of kidney disease in the United States. National
Institutes of Health, National Institute of Diabetes and Digestive and Kidney Diseases, Bethesda, MD, 2020.
https://adr.usrds.org/2020/chronic-kidney-disease

Organ Procurement and Transplantation Network. https://optn.transplant.hrsa.gov/data/view-data-reports/state-data/




CKD and ESRD disproportionately impact African

American, Native American, and Hispanic patients

The progression of CKD does not affect all patients at the same rate®*

Rates of Kidney Failure From Diabetes by Race and Ethnicity Among
Adults Aged 218 Years in the General Population’:

70 1996 and 2013 (Cases per 100,000 people)
60
50
40
30
20
10 I .

0

American Indians Blacks Hispanics Asians Whites

and Alaska Natives
M 1996 2013

. Centers for Disease Control and Prevention. Accessed October 17, 2023. https://www.cdc.gov/kidneydisease/pdf/Chronic-Kidney-Disease-in-the-US-
2021-h.pdf 2. American Diabetes Association. Accessed October 17, 2023. https://diabetes.org/about-diabetes/statistics/about-diabetes 3. Centers for
Disease Control and Prevention. Accessed October 17, 2023. https://www.cdc.gov/bloodpressure/facts.htm 4. United States Renal Data System.
Accessed October 17, 2023. https://www.usrds.org/media/1651/v3_c01_hp2020_17.pdf 5. Purnell TS et al. JAMA Netw Open. 2020;3(8):e2015003. 6.
Bullock A et al. MMWR Morb Mortal WKkly Rep. 2017;66(1):26-32. 7. Centers for Medicare & Medicaid Services. Accessed October 17, 2023.
https://www.cms.gov/files/document/chronic-kidney-disease-disparities-educational-guide-primary-care.pdf 8. American Diabetes Association. Diabetes
Care. 2023;46(suppl 1):S1-S291.

The (eg, diabetes and

hypertension)
1-3

According to the Centers for Disease Control and
Prevention,

than in non-
Hispanic Whites (12.7%) or non-Hispanic Asians
(12.9%)?

Despite these health disparities,

when compared with
White patients with diabetes (46.0% vs 47.5%)%*

In a cross-sectional study of >1 million adults in the
United States with ESKD, investigators concluded
that



Albuminuria is a key mediator of kidney damage and

an early marker of CV risk and CKD progression

Albuminuria Occurs in the Context of Aberrant Structural and Functional Relationships®

INSIDE A INSIDE A
HEALTHY KIDNEY

blood

filter ——

® & o
urine . ‘

A healthy kidney doesn'’t let A damaged kidney lets some
albumin pass into the urine. albumin pass into the urine.

. Albumin

DAMAGED KIDNEY

<30
A2
Moderately 30-299
increased
A3
Severely 2300

increased

Detectable increases in UACR reflect
kidney injury at an early stage and
generally occur before a decline in
eGFR’

Nephron loss may be irreversible and
occurs proportionally as eGFR declines®

UACR 230 mg/g is an important risk
factor for CV events in patients with
T2D?°

Reducing UACR may support the
slowing of CKD progression?

: 1. Pasternak M et al. JAMA Netw Open. 2022;5(8):e2225821. 2. Cravedi P, Remuzzi G. Br J Clin Pharmacol. 2013;76(4):516-523. 3. Jun M et al. Diabetes Care. 2018;41(1):163-170. 4. Scirica BM et al. JAMA Cardiol. 2018;3(2):155-163.
5. National Institute of Diabetes and Digestive and Kidney Diseases. Accessed August 7, 2023. https://www.niddk.nih.gov/health-information/kidney-disease/chronic-kidney-disease-ckd/tests-diagnosis/albuminuria-albumin-urine 6. de Boer IH et al. Diabetes Care. 2022;45(12):3075-
3090. 7. McGill J et al. BMJ Open Diabetes Res Care. 2022;10(4):e002806. 8. Schnaper HW. Pediatr Nephrol. 2014;29(2):193-202. 9. Gerstein HC et al. JAMA. 2001;286(4):421-426.



Conceptual Albuminuria, measured through
Model of UACR, is an independent predictor of

! poor CV outcomes™
Ch dan ges 1N Based on Conceptual Model " *”

GFR and

Albumlnurla 120 1400

Over Time In . N
Patients With
g 0 - eGFR>60 -—-—=—==-=-f——-—--- »

CKD ¢ Normal to eary stage
Associated .
With ° ’

Diabetes??

Diabetes duration, years

References: 1. Scirica BM et al. JAMA Cardiol. 2018;3(2):155-163. 2. Matsushita K et al. Lancet Diabetes Endocrinol. 2015;3(7):514-525. 3. Chronic
Kidney Disease Prognosis Consortium. Lancet. 2010;375(9731):2073-2081. 4. Betts KA et al. Am J Manag Care. 2022;28(suppl 6):S112-S119. 5.
Afkarian M. Pediatr Nephrol. 2015;30(1):65-74. 6. Alicic RZ et al. Clin J Am Soc Nephrol. 2017;12(12):2032-2045. 7. Altemtam N et al. Nephrol Dial
Transplant. 2012;27(5):1847-1854.
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UACR Is an
Independent

Predictor of
CV Mortality
From eGFR?

HR for CVD mortality

UACR?® eGFR2
HR: 1.772 _ HR: 1.082
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Independent of each other and traditional risk factors, UACR =10 mg/g and
eGFR <60 mL/min/1.73 m?2 were significantly associated with increased CV mortality

1. Matsushita K, et al. Lancet. 2010;375(9731):2073-2081. 2. Matsushita K, et al. Supplementary Appendix. Lancet. 2010;375(9731):2073-2081.



eGFR and Albuminuria Can Be Used to Guide
Monitoring and Treatment of CKD Progression

] ) Albuminuria categories
Risk of Progression, Frequency Description and range
of Visits, and Referral to A1 A2 A3
Nephrology According to
P gy . g a Normal to mildly Moderately Severely
eGFR and Albuminuria increased increased increased
<30 mg/g 30-299 mg/g =300 mg/g
<3 mg/mmol 3-29 mg/mmol 230 mg/mmol
N G1 Normal or high 590 Scr:.-en Tr;eat Treatg; Refer
£
(2]
=g G2 Mildly decreased 60-89 SETEE Trfat T’eatg‘ AU
£
g = i
33 G3a Mildly to moderately 45.59 Treat Treat & Refer
= decreased 2 3
g' .S G3b Moderately to 30-44 Treat & Refer Treat & Refer
-: ‘la- -
s 2 severely decreased 3 3
= T
Q0
52 G4 Severely decreased 15-29 Treatgg Refer Treats:; Refer Treatf;Refer
14
L
0} G5 Kidney failure <15 Treatﬁ- Refer Treatf;Refer Treatf;Refer

B | ow risk (if no other

markers of kidney
disease, no CKD)

Moderately
increased risk

High risk

Il Very high risk

de Boer IH, et al. Diabetes Care. 2022;45(12)i30725:3090.



ADA 2024
Guidelines
Recommend
Reducing
Albuminuria
Levels

to Slow CKD

Progression Iin

Patients With
UACR >300

mg/g*

6-Month Change in Albuminuria and Composite Kidney Endpoint
in 41 Clinical Trials in Patients With UACR 230 mg/g?2

Treatment effect on composite

1.7

27%

decrease in CKD
progression®

kidney endpoint (HR)P

307

decrease
in UACR¢

0 0.5 0.6 0.8

1.0

Figure Legend

RAAS inhibitor vs control  © No. events: 10
#® RAAS inhibitor vs CCB O No. events: 100
Intensive BP
Low protein diet
Immunosuppression
Albuminuria target protoc
Sulodexide
Empagliflozin

— Regression line
—— Confidence band
Prediction interval

1.3

Treatment effect on change in albuminuria (geometric mean ratio)

ADA Standards of Medical Care in Diabetes—2024 Treatment Recommendation

11.6: In people with CKD who have 2300 mg/g urinary albumin, a reduction
of 30% or greater in mg/g urinary aloumin is recommended to slow CKD

progression (C)



UACR is the preferred, evidence-based method
for albuminuria testing

Gaps in CKD diagnosis may be attributed to use of less specific albuminuria tests134

UACR (albumin + creatinine) UPCR (protein + creatinine) 24-hour urine albumin Albumin-sensitive urine dipstick
- Preferred testing method per ADA - Can detect proteins in the - Unaffected by urine - Historically used as a common testing method®
and KDIGO guidelines'- urine, an indicator of kidney concentration?
- Can detect low albumin damage®
BENEFITS concentrations typical of

early kidney damage or CKD
progression®®

» Corrects forhydration and is
unaffected by urine concentration?

« No known drawbacks « Measures proteins, not just + Specimen collection is * Nearly 30% of patients with very high albuminuria
albumin and is therefore not time-consuming and LS '?3°t identified appropriately through dipstick
highly specific or sensitive to burdensome? te;tmg , ,
albumin3 - Urine concentration may affect accuracy (greater risk

- Repeated tests are of false-positive and false-negative than other
DRAWBACKS - May fail to detect low albumin necessary over 3 to 6 methods)?

concentrations typical of early months to confirm high - Qualitative test that does not quantify the degree of
kidney damage or CKD albuminuria? albuminuria®
progression? - Accuracy may vary by dipstick manufacturer®

- Measures only albumin, not creatinine?

References: 1. Kidney Disease Improving Global Outcomes. Kidney Int. 2022;102(5S):S1-S127. 2. American Diabetes Association. Diabetes Care. 2023;46(suppl 1):S1-S291. 3. McGill JB et al. BMJ Open Diab Res Care.
2022;10(4):e002806. 4. Szczech LA et al. PLoS One. 2014;9(11):e110535. 5. Park JI et al. PLoS One. 2017;12(2):e0171106. 6. Nielsen CB et al. Diagnostics (Basel). 2022;12(2):457. 7. National Kidney Foundation. Accessed
August 7, 2023. https://www.kidney.org/content/laboratory-engagement-initiative-lei



Multiple Major
Guidelines
recommend
using BOTH
UACR and eGFR
to screen for

CKD associated
with T2D, assess
CKD stage, and
monitor CKD
progression'

Standards of Care
in Diabetes—2024

2024

ADA Standards
of Care

At least annually, UACR
and eGFR should be

assessed in all people
with T2D?

(]3] J— woess  ECOUIDELNES

2023 ESC Guidelines for the management of

2023 ESC

Guideline:
Management of
CVD in Patients
with Diabetes

It is recommended that
patients with diabetes
are routinely screened
for kidney disease, or
have their CKD staged,
by assessing eGFR and
UACR?

Qs

INTERNATIONAL

2022
KDIGO
Guidelines

Assess kidney function
(eg, eGFR and UACR)
every 3-12 months3

2022
AACE
Guidelines

Begin annual
assessment of eGFR
and UACR at diagnosis
in patients with T2D3
In moderate-to-severe
CKD (stages 3t0 5),
check UACR and
eGFR more frequently
(eg, every 3t0 6
months), depending on
rate of progression
and comorbidities*

References: 1. American Diabetes Association. Diabetes Care. 2023;46(suppl 1):S1-S291. 2. Marx N et al. Eur Heart J. 2023;44(39):4043-4140. 3. Kidney Disease Improving Global Outcomes.
Kidney Int. 2022;102(5S):S1-S127. 4. Blonde L et al. Endocr Pract. 2022;28(10):923-1049. 5. Betts KA et al. Am J Manag Care. 2022;28(suppl 6):5S112-S119.


https://kdigo.org/wp-content/uploads/2022/10/KDIGO-2022-Clinical-Practice-Guideline-for-Diabetes-Management-in-CKD.pdf
https://kdigo.org/wp-content/uploads/2022/10/KDIGO-2022-Clinical-Practice-Guideline-for-Diabetes-Management-in-CKD.pdf
https://kdigo.org/wp-content/uploads/2022/10/KDIGO-2022-Clinical-Practice-Guideline-for-Diabetes-Management-in-CKD.pdf
https://www.endocrinepractice.org/action/showPdf?pii=S1530-891X%2822%2900576-6
https://www.endocrinepractice.org/article/S1530-891X(22)00576-6/fulltext

Healthcare Burden of CKD




Increasing
Albuminuria in
Patients With
T2D Burdens

Both the
Patient and
the Healthcare
System

Compared to patients with T2D and
normal alouminuria, patients with T2D
and moderately to severely increased

albuminuria experience:

2-4%

higher rates of
ER services

1. Zhou Z et al. Diabetes Ther. 2017;8(3):555-571

4-10%

higher rates of
inpatient
admissions

4-40x

higher risks of
receiving
dialysis




Increasing Albuminuria Results in Higher Healthcare Costs

Expenditures by Albuminuria Stage

$2,000 $1,881.93

<
cC
O
€ $1500
g
o $1,154.52
I3 =
€< 1,000
()]
c
5 $592.17
3 $500
(7))
@]
O

$0

A1 (<30 mg/g) A2 (30-299 mg/g) A3 (2300 mg/g)

Albuminuria stage

1. Vassalotti JA, et al. Am J Manag Care. 2019;25(11):e326-e333.



Medical Costs Increase as CKD Progresses in Patients

With CKD Associated With T2D

Estimated Ongoing 4-Month CKD Management Costs by CKD Stage

$60,000
$49,573
$40,000
$20,000
$10,809 $11,879
$7725 $8928
.
| and Il 1l \Y V (without RRT) Dialysis

CKD stage

1. Betts KA, et al. Am J Manag Care. 2021;27(20 Suppl):S369-S374.



Early UACR
evaluation by
PCPs may
Improve

CKD
diagnosis,
monitoring,

and
treatment

Nephrologists are often only consulted once patients with CKD have
progressed to later stages!?
PCPs are key players in CKD detection and management:

* Patients with T2D and CKD stages 1 to 3 are often
evaluated in the primary care setting, but are often not
diagnosed or actively managed by PCPs?!-3

* Activating PCPs to diagnose and treat patients with
earlier stages of CKD may help ensure nephrologists
can focus on treating later-stage patients with more
acute treatment needs??

* Incorporating UACR into routine examinations can
help improve awareness, diagnosis, and monitoring,
and subsequently guide evidence-based treatment®-8

IN THE UNITED STATES

21:1

1. Vassalotti JA et al. Am J Med. 2016;129(2):153-162. 2. Gaitonde DY et al. Am Fam Physician. 2017;96(12):776-783. 3. Szczech LA et al. PLoS One. 2014;9(11):e110535. 4. Health Resources and
Services Administration. Accessed June 7, 2023. https://bhw.hrsa.gov/data-research/projecting-health-workforce-supply-demand/primary-health 5. American Society of Nephrology Kidney News.
Accessed August 7, 2023. https://www.kidneynews.org/downloadpdf/journals/kidney-news/14/7/article-p8_3.xml 6. Betts KA et al. Am J Manag Care. 2022;28(suppl 6):S112-S119. 7. National Kidney
Foundation. Accessed August 7, 2023. https://www.kidney.org/content/kidney-failure-risk-factor-urine-albumin-to-creatinine-ration-uacr 8. de Boer IH et al. Diabetes Care. 2022;45(12):3075-3090.



Summary of Recommendations:
* The first message should be the importance of early

referral...
1cl * ...educate providers to review medications for abuse of
LOU ISIand NSAIDs as well as hypertension and diabetes screening for
Kld ney Disease early detection of kidney disease...

* The old pattern of referral to nephrologist was to wait till
the GFR dropped to 20. We need to educate all providers
that Nephs should start to see patients with a GFR of 50
(stage 3a). We need providers to screen all of their patients
yearly with a blood pressure check, blood test such as a
CMP, and a urine protein creatinine ratio

Prevention

and Education
Task Force

* For the last 20 years, the only therapy for the prevention of
chronic kidney disease was to use an ACE inhibitor or an
ARB medication- example is lisinopril or losartan. We now
have additional kidney therapies that also should be
employed to slow or prevent progression.




UACR testing rates vary widely state to state and no state
On |y 1in5 has registered UACR testing rates of 260% in patients with

patie nts Wlth CKD associated with T2D

C K D MONITORING CKD
3ssociated Proorion f paiens
M CMg

monitoring
PA NJ

W|th TZD - 2
recel|ves <o " L o e

/
VA
KS MO Ky

guideline- - .
based UACR l ’

NY MA
\

FL
HI

) .
assessment

Only 20.3% of patients had adequate UACR monitoring, defined

as frequency of evaluation that met KDIGO Guideline
recommendations

Results of a retrospective study using data from Optum Clinformatics for January 2015 to January 2019 dates of service. Monitoring adequacy was defined as meeting KDIGO guidelines for eGFR
and UACR measuremen t

Reference: Betts KA et al. Am J Manag Care. 2022;28(suppl 6):S112-S119.



INCOMPLETE TESTING

CKD diagnosis in patients with T2D is established by eGFR, an evaluation
of kidney function, and UACR, an evaluation of kidney damage, over a
12-month period?

eGFR testing UACR testing
rates are rates are
° 4*1’
CKD is common: >94% 38.7%
in patients with T2D#* despite recommendations from clinical

practice guidelines to test UACR at least
once per year in patients with T2D>7

Up to ~40% of
patients with
T2D have CKD,

REDUCED CARE QUALITY

* The HEDIS® quality measure evaluates RTIF/
*** * the performance of UACR and eGFR 0@0

tests in patients with diabetes?®

@s HEDIS® MEASURES

CENTERS FOR MEDICARE & MEDICAID SERVICES Performance on thIS measure IS —v—

BUT screening
rates fOr CKD now included in Medicare and NCQA

Star Ratings®?

are low

IMPROPER CODING

Patients may have lab-indicated CKD
without corresponding diagnosis codes

Nearly 75% of Medicare Advantage
patients with lab-indicated CKD did not
have a corresponding diagnosis codel®




Kidney

profiles
combine eGFR

Chronic Kidney Disease
Analysis & Treatment Suggestions

LabCorp® and Quest Diagnostics™ offer
National Kidney Foundation-recommended
kidney profiles (eGFR + UACR) to help simplify
CKD screening and monitoring!-3

Patient Report ® labcorp

Specimen 1D: 068-996-9608-0 Phone: (336) 436-8645

Cantrol ID:

Acct ¥: 90000999
LabCorp Test Master
Test Account

5450 Millstream Road
MCLEANSVILLE NC 27301

Rte: 00

SAMPLE REPORT, 140301

Client

il m iprcimen nfurmation
Specin Kiu7404sp
Requisition: 0094225

Patient Details Specimen Details Phy: DOB: 0U01/1985

DOB: 10/1011972 ate collcted: 0310912022 0000 Local | rdering Gender: M . .

Rgelyimid): 049/04727 Date received 7 Referring: SRR Collected: 0572702021 / 10:00 EDT

Gender: Dare enuared: 031002083 10: Received: 057282021 /0312 EDT

Patient ID Date reported: 03/11/2022 000DET [ Repoted: 087282021 / 03:19 1

General Comments & Additional Information
Clinical Info: NORMAL REPORT

Total Urine Volume: 1400m!

Fasting: Mot Provided Kidney Profile
Ordered Ite

Summary:
Kidney Profle Litholink CKD Program

Client 1 97502840
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Kidney Health

€GFR estimates how well your kidneys
are fitering blood. The higher the
number, the better your kidneys are
working,

YOUR RESULT SHOWS NORMAL KIDNEY
FUNCTION. Control of diabetes and blood
pressure can help to preserve kidney function.

28

Ref Range: >59
mL/min/1.73mE2

URINE ALBUMIN : CREATININE
RATIO is & test that laoks for albumin in
the urine, a sign of kidney demage.
Higher amounts alsa put you at risk for
heart disease and loss of kidney function.
The lower the result, the better.

YOUR URINE ALBUMIN IS NORMAL. Controli
ng conditions like high blood pressure and
diabetes can help keep your urine albumin in the
normal range. Regular exercise, welght loss, and
quitting smaking are also baneficial for both heart
and kidney health.

16.7

Ref. Range: 0 to 30 mg/g creat
nes: me/e CLIENT SERVICE:
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marks are
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https://files.labcorp.com/testmenu-d8/sample_reports/140301.pdf
https://testdirectory.questdiagnostics.com/test/test-detail/39165/kidney-profile?p=tg&cc=MASTER

Treatment
Guidelines for
CKD

associated
with T2D

GUIDELINE-DIRECTED CARE INCLUDES?!?2:

0
Glycemic PFels(,):t?re Lipid Kidd_ney anoll
Management Management Car lovascular
Management Benefit

LIFESTYLE MODIFICATION AND DIABETES EDUCATION

1. de Boer IH et al. Diabetes Care. 2022;45(12):3075-3090. 2. American Diabetes Association. Diabetes Care. 2023;46(suppl 1):S1-S291.
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Treatment for Renoprotection in T2D-RAAS
BLOCKERS: RENAAL and IDNT

Doubling of serum creatinine, ESKD, or death

Risk reduction, 16%
P=0.02

RENAAL

1I2 . 2If-'|- . 3l6 . 4I8
Months of Study

Brenner B, et al. N Engl J Med. 2001;345(12).861-869.
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Since RENAAL and IDNT, New Therapeutic Strategies for
Patients With T2DM and CKD Have Failed

Avosentan Sulodexide

Endothelin Various suggested
antagonist? MoAs4

Lisinopril/lorsartan

Dual ACEiI/ARBS

2013

Bardoxolone methyl

Kept1-Nrf2
pathway activator’

Pirfenidone Aliskerin

Ruboxistaurin _
PKC-B inhibitor? TGF-f5 production Renin inhibitors
inhibitor3

1. Tuttle KR, et al. Clin J Am Soc Nephrol. %OO7;2§4):631-636. 5. Parving HH, et al. N Engl J Med. 2012;367(23):2204-2213.
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Despite RAAS Blockade and SGLT-2 Inhibition,
Patients With CKD Associated With T2D Have
Residual Risk of CKD Progression

30

HR=0.70 (95% CI 0.59-0.82); p=0.00001

Placebo + ACEI/ARB
Canagliflozin + ACEiI/ARB
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Perkovic V, et al. N Engl J Med. 2019;380:2295-2306



Meta-analysis of SGLT2i trials on the composite of worsening of renal function,

end-stage renal disease, or renal death
Kidney outcomes by ASCVD status

Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors Favors
No./total No. patient-years  No./total No. patient-years (95%CI) treatment placebo Weight, %
Patients with ASCVD
EMPA-REGOUTCOME  81/4645 6.3 71/2323 11.5 0.54 (0.40-0.75) —e— 16.67
CANVAS program NA/3756 6.4 NA/2900 10.5 0.59(0.44-0.79) —o— 19.23
DECLARE-TIMI 58 65/3474 4.7 118/3500 8.6 0.55(0.41-0.75) —e— 18.06
CREDENCE 69/1113 241 102/1107  36.5 0.64(0.47-0.87) —e— 17.37
VERTISCV 175/5499 93 108/2747 11.5 0.81(0.64-1.03) I—H 28.66
Fixed-effects model (Q=6.09; df=4; P=.19; 12 =34.4%) 0.64 (0.56-0.72) <>
Patients without ASCVD
CANVAS program NA/2039 41 NA/1447 6.6 0.63(0.39-1.02) F : 15.72
DECLARE-TIMI 58 62/5108 30 120/5078 5.9 0.51(0.37-0.69) —eo— 3741
CREDENCE 84/1089 299 122/1092 443 0.68(0.51-0.89) —— 46.87
Fixed-effects model (Q=1.86; df =2; P= 40; I* =0.0%) 0.60(0.50-0.73) <
r T T T .
0.2 1 2
HR (95% CI)

McGuire D et.al. JAMA Cardiol. 2021:6:148-158




SGLT2 inhibitors are
>GLIZ cardiorenal risk-reducing

Inhibitors drugs irrespective of

glucose levels

Bakris G Am J Kidney Dis 2019;74:573-575
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TWO DIFFERENT CLASSES OF AGENTS THAT INHIBIT THEMR

Steroidal MRAs
(Aldosterone Antagonists)
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Nonsteroidal MRAs
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KBP-5074 AZD9977 Apararenone Esaxerenone Finerenone
(Phase I1) (Phase ll) MT-3995 (CS-3150 BAY 94-8862
(Phase Il) (launched in Japan) (launched in the U.S.)

Kintscher U, Bakris GL, and Kolkhof P.Br J Pharmacol 2021



The FIDELIO-DKD and FIGARO-DKD phase lll trials investigated

the effects of finerenone on kidney and CV outcomes in over O

13,000 patients with CKD and T2D1.2
("

~N
. - 1
mmmmmme —iNerenone 10 mg od or 20 mg od* - @ FIDELIO-DKD
: : n @
Run-in Screening R £ 2 5734
period period 5
v ®, FIGARO-DKD?2
o %
4-16 weeks Placebo =
| Maximum tolerated dose of ACEI/ARB 7437 )
FIDELIO-DKD! FIGARO-DKD? | | (@Y FIDELITY® |
@ Prespecified pooled analysis
Composite endpoint: Composite endpoint: Key outcomes
N - Time to kidney failure,* Time to CV death, CV composite:
i ‘\ r’ sustained 240% eGFR non-fatal Ml, Time to CV death,
? 3y decline, or kidney-related non-fatal stroke, non-fatal Ml, non-fatal stroke,
PO death x or hospitalisation for HF or hospitalisation for HF
_ 57% kidney composite:
. Same as primary endpoint Same as primary endpoint Time to kidney failure,*
e in FIGARO-DKD \ f in FIDELIO-DKD \ r sustained =57% eGFR
“PE decline, or kidney-related death
*Patients received an initial dose of finerenone of 10 mg od or 20 mg od based on an eGFR at the screening visit of 25—<60 or 260 ml/min/1.73 m2, respectively.1.2 Up-titration to finerenone 20 mg od was permitted at any time after visit
2 (month 1); down-titration to finerenone 10 mg od was permitted at any time after start of treatment. Dose titrations were initiated in response to changes in potassium and eGFR12; #kidney failure defined as initiation of chronic dialysis
for 290 days, kidney transplantation or sustained eGFR <15 ml/min/1.73 m223
in- i inhibitor; ARB, angiotensi ; CKD, ic ki [ ; CV, cardi ; , esti iltrati ; HF, ilure; 8
- 'I\A/l(l:,Er:wy%rlgl:)(jtieaﬁr!?a?gt?gﬁftcl)rgjg, g:ggrggiI|)r/1;h||?b’|t%rn(ﬁjljn5;32trilgrl1c;)t$g§?t)r/%ceegtgi;ggzléer CKD, chronic kidney disease; CV, cardiovascular; eGFR, estimated glomerular filtration rate; HF, heart failure l:\@) FIDELITY

1. Bakris GL, et al. Am J Nephrol 2019;50:333-344; 2. Ruilope LM, et al. Am J Nephrol 2019;50:345-356; 3. Agarwal R, et al. Eur J Heart 2022;43:474-484



FIDELITY
pooled
analysis:
Effect of
finerenone on

the 257%
eGFR kidney
composite
outcome

Time to kidney failure, sustained 257% decrease in eGFR from
baseline, or renal death

Cumulative incidence (%)

]

HR=0.77; 95% CI 0.67-0.88
p=0.0002

NNT after 3 years = 60

Placebo: 465/6507 (7.1%)*

Finerenone: 360/6519 (5.5%)#*
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Time to first event (months)

Agarwal R, Filipattos G, et.al....and Bakris GL, Eur Heart J 2022 ;43:474-484



FIDELITY

pOOled Time to CV death, non-fatal MI, non-fatal stroke, or
analysis:
FiInerenone

hospitalisation for HF

< HR=0.86; 95% CI 0.78-0.95
sigh ifica nt|y @ | p=0.0018 Placebo: 939/6507 (14.4%)}
é NNT after 3 years = 46
reduced the S | (95% Cl29-109)
riskoftheCV H& |
. C_DG Finerenone: 825/6519 (12.7)*
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Agarwal R, Filipattos G, et.al....and Bakris GL, Eur Heart J 2022 ;43:474-484



FIDELITY
pooled

analysis:
Conclusions

Results
HR (95% Cl) p-value Risk 4 { \ HR (95% Cl) p-value
Kidney

bR 086 (0.78-0.95) 00018 0.77 (0.67 - 0.88)  0.0002
% composite J/ composite
&:;1 HHF 0.78 (066 -0.92) 00030  22% % & I TN 0.80 (0.64 - 0.99)

Few hyperkalemia-related
discontinuations occurred

 (1=110) =—eeee® .66
® n=38) —@

Discontinuation rate
(IR/100 PY)

Agarwal R, Filippatos G, Pitt B, et.al.... Bakris GL Eur Heart J 2022 ;43:474-484
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ADA-KDIGO Holistic Approach for Improving Cardiorenal
Outcomes in Patients With Diabetes and CKD?

- Risk factor
Lifestyle Physical activity Smoking cessation Weight management reassessment
: every 3—-6
months
SGLT-2i (Initiate eGFR 220; Metformin RASI at maximum Moderate- or high-
First-line continue until dialysis or transplant) (if eGFR =30) tolerated dose (if HTN?) intensity statin

e %9 @ %@ Gl

Regular assessment of
glycemia, albuminuria,
BP, CVD risk, and lipids

@

GLP-1 RA if needed to achieve Nonsteroidal MRA® if Dihydropyridine CCB Antiplatelet agent Ezetimibe, PCSKOYi,
Additional individualized glycemic target UACR 230 mg/g and and/or diuretic? if needed to for clinical or icosapent ethyl if indicated
risk-based normal potassium achieve individualized BP target ASCVD based on ASCVD risk and lipids

therapy % @ A @ & & )

Other glucose-lowering drugs if needed to Steroidal MRA if needed for T2D only
achieve individualized glycemic target resistant hypertension if eGFR 245 .
All patients (T1D and T2D)
T
@ N

Figure adapted from Elsevier Inc. and The American
Diabetes Association: de Boer IH, et al. Diabetes Care.
2022;45(12):3075-3090.

This is an open access article under the Creative
Commons Attribution 4.0 International license (CC BY
aACEi or ARB should be first-line therapy for hypertension when albuminuria is present; otherwise dihydropyridine CCB or diuretic can also be considered; all 3 classes are often needed to attain BP targets.! 4.0; https://creativecommons.org/licenses/by/4.0/).

bKERENDIA® (finerenone) is currently the only nonsteroidal MRA with proven clinical kidney and CV benefits for adult patients with CKD associated with T2D.12
Abbreviations in notes page.

1. de Boer IH, et al. Diabetes Care. 2022;45(12):3075-3090. 2. Kerendia. Package Insert. Bayer Healthcare Pharmaceuticals Inc; 2022. a1



History of Intervention to Slow GFR Decline

1980 1987 1994 2001 2008 2015 2022
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Canagliflozin, 20192°
a5 Dapaglifiozin, 2020
c Finerenone, 2020*'

4 Irbesartan, 2001°
Losartan, 2001°

Captopril, 19934
Enalapril, 1994

6 Lisinopril and NDCCBs, 1996
Verapamil, 1997

A mi/min/year

Average decline in kidney function (mU/min/year)

Naaman SC, Bakris GL. Chronic Kidney Disease and Type 2 Diabetes. Arlington (VA), 2021:28-32.
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