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Residual Risk

* Diabetes, cardiovascular

and kidney disease
frequently coexist

* The presence of more than
one condition increases the
risk of adverse outcomes

» These risks are not fully
addressed via traditional risk
reduction strategies
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FIGURE 3: USE OF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT OF TYPE 2 DIABETES

HEALTHY LIFESTYLE BEHAVIOURS; DIABETES SELF-MANAGEMENT EDUCATION AND SUPPORT (DSMES); SOCIAL DETERMINANTS OF HEALTH (SDOH)
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HEALTHY LIFESTYLE BEHAVIOURS; DIABETES SELF-MANAGEMENT EDUCATION AND SUPPORT (DSMES); SOCIAL DETERMINANTS OF HEALTH (SDOH)

Goal: Cardiorenal Risk Reduction in High-Risk Patients with Type 2 Diabetes (In addition to comprehensive CV risk management)*
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FIGURE 3: USE OF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT OF TYPE 2 DIABETE

HEALTHY LIFESTYLE BEHAVIOURS; DIABETES SELF-MANAGEMENT EDUCATION AND SUPPORT (DSMES); SOCIAL DETERMINANTS OF HEALTH (SDOH)
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Goal: Cardiorenal Risk Reduction in High-Risk Patients with Type 2 Diabetes (In addition to comprehensive CV risk management)*

+HF

Current or prior
symploms.
of HF with

documented

HFFEF or HFpEF

SGUT2
with proven
HF benefit
inthis
population

+CKD

®GFR < 60 mlimin per 1.73 ' OR
albuminaria (ACR = 3.8 mg/mmol
(3mgig)). These measurements
‘may vary over lime; thes, a repeat

‘measere is required to document CKD.

+CKD (on maximally tolerated dose
of ACEVARB)

PREFERABLY
SGUT2I" with primary evidence of
educing (XD progression
Use SELT2i in people with an eGFR =

20 miimin per 1.73 ¥ once initiated
‘should be continsed until intiation

GLP-1 RA with proven CVD benefit if
‘S6LT2i not tolerated or contraindicated

1fHbA,, above target, for patients
on SGLIZi, consider incorporaling a
6LP-1 RAor vce versa

d

If additional cardiorenal risk reduction or glycaemic lowering nesded

FIGURE 3: USE OF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT OF TYPE 2 DIABETE

—

ME, c Dsease
Trek: 09P- hibter 6FR o, Blcagr-Lie Pepide-1
sl it 20, Fype 2 Dites: T2 Thszoifinedione.
I pesple wih HE CX0. for 0V, LP-1 R o SGLTZ: with proven benefit shaul b independent of Asirong pesple
allia-ﬂzrlxnmmulhlmnhllmlllhmdlrsmr!dh’llxmkﬁlm abigher absolute sk reduction and thus and sheed ing

process. See fext bor o

T20 may bebot G, O daath
in individuals with T20 with establishedbigh risk of OVI: ﬂ Far 6LP-1RA | mu;mmumemum in reducing compasite MACE, CV death, all- cmmnﬂw N !Ilolunﬂ renal endpoints mMmﬂuiwml!ﬂwmuhhhmmnsﬁrﬂﬁﬂ

. Association.

Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del PratoS, Mathieu C, Mingrone G, Rossing P, Takova T, Tsapas A, BuseJB

Diabetes Care 2022; https://doi.org/10.2337/dci22-0034. Diabetologia 20: h%S 6/202 '10.1007/500125-022-05787-2.

22;)
Cupynghr ADAJE,

European Association
for the Study of Diabetes

Jennifer Green, MD

Evolving Strategies for Kidney Protection in T2DM




Primary Care Conference Thursday, July 4, 2024

Choosing Glucose-lowering Medication in People with
Chronic Kidney Disease

PREFERABLY

S6LT2i¢ with primary evidence of
reducing CKD progression
Use SGLT2i in people with an eGFR >
20 mUmin per 1.73 m%; once initiated
should be continued until initiation
of dialysis or transplantation

______ UR -
GLP-1 RA with proven CVD benefit if
SG6LT2i not tolerated or contraindicated

IfHbA, ahove target, for patients
on S6LT2i, consider incorporating a
GLP-1 RA or vice versa

Davies MY, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato$, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse JB

American
A Diabetes Diabetes Care 2022; https://doi.org/10.2337/dci22-0034. Diabetologia 2022; https://doi.org/10.1007/500125-022-05787-2. E A S D European Assotiation
.Association. Copyright ADA/EASD 2022 for the Study of Diabetes

Recommendations

* In people with CKD and eGFR> 20 ml/min per 1.73 m?, an SGLT2i with
proven benefit should be initiated to reduce risks of MACE, HF and
kidney outcomes.

* If such treatment is not tolerated or is contraindicated, a GLP-1RA
with proven CV outcomes benefit could be considered

Davies MJ, Aroda VR, Coliins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, TankovaT, Tsapas A, BuseJB

American
A [A)|abetiesI Diabetes Care 2022; https://doi.org/10.2337/dci22-0034. Diabetologia 2022; https://doi.org/10.1007/s00125-022-05787-2. E A S D European Assoclation
.Association. Copyright ADA/EASD 2022 for the Study of Diabetes
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Randomized Controlled Trials of SGLT2i in CKD

DIABETIC KIDNEY PROTEINURIC CHRONIC CHRONIC KIDNEY

DISEASE KIDNEY DISEASE DISEASE
v T2D ¥ 12D ¥ T2D
Population % Non-DM v Non-DM v Non-DM
x Non- x Non- ¥ Non-
Albuminuric Albuminuric Albuminuric
No. of patients 440110c] 4304 ~B000
Key inclusion eGFR 230 to <90 eGFR 225 to <75 e
. criteria and UACR =300 mglg and UACR 2200 mg/g and UACR 2200 mglg |
Primary ESKD, doubling of ESKD, 250% sustained ESKD, or 240% sustained
composite creatinine, or renal/ eGFR decline, or renal/CV  eGFR decline, or renal/CV
. outcome CV death death death
Study start o] [l [l
and stop date February 2014 February 2017 November 2018
(announced or July 2018 March 2020 ~June 2022
planned)
[c] [ .
Results + + + [&-]

DM, diabetes mellitus; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease; TBD, to be determined; UACR, urinary albumin:creatinine ratio.

a. Jardine MJ, et al. Am J Nephrol. 2017;46:462-472; b. ClinicalTrials.gov. Accessed November 09, 2021. https://clinicaltrials.gov/ct2/show/NCT02065791; c. PerkovicV, etal. N Engl ] Med. 2019;380:2295-2306; d.
ClinicalTrials.gov. Accessed November 09, 2021. htti)s://c\\'n\'ca\tr\a\s.gov/ctz/show/NCT03036150; e. Heerspink HJL, et al. Nephrol Dial Transplant. 2020;35:274-282; f. Heerspink HIL, et al. N Engl J Med. 2020;383:1436-
1446; g. ClinicalTrials.gov. Accessed November 09, 2021. https://clinicaltrials.gov/ct2/show/ NCT03594110; h. Herrington WG, et al. Clin Kidney J. 2018;11:749-761.i. Herrington WG, Preiss D, Haynes R, et al. Clin Kidney J
2018;11:749-761; EMPA-KIDNEY Collaborative Group. N Engl ) Med 2022 Nov 4. doi: 10.1056/NEJM0a2204233.
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EMPA-KIDNEY

The study of heart and kidney protection
with empagliflozin

EMPA-KIDNEY Collaborative Group

FORD
POPULATION
HEALTH
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EMPA-KIDNEY’s Double-blind Placebo-controlled Design

Population: Designed to assess the effects of SGLT2 inhibition in a broad range of ~6000 patients with chronic
kidney disease (CKD) at risk of progression, incl. 21/3" with diabetes & > 1/3" without

) 13 MRC Population
= 28 EMPA-KIDNEY S:ﬁm‘ Research

13

EMPA-KIDNEY’s Double-blind Placebo-controlled Design

Population: Designed to assess the effects of SGLT2 inhibition in a broad range of ~6000 patients with chronic
kidney disease (CKD) at risk of progression, incl. 21/3" with diabetes & > 1/3" without

Adults with CKD-EPI estimated GFR (eGFR):
20 to <45 mL/min/1.73 mZ; or
45 to <90 mL/min/1.73 m? with a urinary ACR of 2200 mg/g (222.6 mg/mmol)

Excluded patients with polycystic kidney disease or transplant

) 14 MRC Population
= 28 EMPA-KIDNEY S:ﬁm‘ Research
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EMPA-KIDNEY’s Double-blind Placebo-controlled Design

Population: Designed to assess the effects of SGLT2 inhibition in a broad range of ~6000 patients with chronic
kidney disease (CKD) at risk of progression, incl. 21/3" with diabetes & > 1/3" without

Primary composite outcome

Kidney dlseuse

Intervention

- 2

Empagliflozin 10 mg

once daily
End- stage kidney
Placebo dlgeuse_z (E.SKD) eGFR change
once daily Dialysis/kidney =240% eGFR decline, or
transplant to <10 mL/min/1.73m?2
\ / Event driven: 1070 primary Renal death )

outcomes: 90% power at
2p=0.05 to detect an 18%
relative risk reduction

. 5 MRC Population
". "lg EMPA-KIDNEY Health Research
i Unit

15
Baseline Characteristics
Empagliflozin Placebo
(n=3304) (n=3305)
Mean age at randomization (years) 63.9+13.9 63.8 +13.9
Female 33% 33%
No prior diabetes 54% 54%
Mean estimated GFR (mL/min/1.73m?) 37.4+14.5 37.3+14.4
<30 34% 35%
Median urinary ACR (mg/g) 331 (46-1061) 327 (54-1074)
<300 (A1-A2) 48% 48%
Non-diabetic cause of CKD 69% 69%
N YE— B
16
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CONSORT

Randomized
6609

Empagliflozin Placebo
3304 3305

Withdrew consent 22 (0.7%)
Lost to follow-up 9 (0.3%) j—T1 —
Complete follow-up 3273 (99.1%)

Withdrew consent 17 (0.5%)
Lost to follow-up 9 (0.3%)
Complete follow-up 3279

"f EMPA-KIDNEY

(99.2%)
v \ 4
Empagliflozin Placebo
3304 Analysed 3305

Median follow-up 2.0 (IQR 1.5-2.4) years

Adherence to study treatment at 12 months: 89.6% vs 90.3%

Health Research
Unit

Final follow-up open-label SGLT2 inhibitor use: 18 (0.5%) vs 31 (0.9%) & MRC Population

17

Primary Composite Outcome

40

30

20

10

"f EMPA-KIDNEY

] Hazard ratio (95% CI): 0.72 (0.64-0.82)
P < 0.000001
| —— Placebo 558 (16.9%)
—— Empadgliflozin 432 (13.1%)
0 0.5 1 15 2 2.5

Years of Follow-up

MRC Population
Health Research
Unit
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Components of the Primary Outcome

Kidney disease
progression

40,
& HR (95% Cl): 0.71 (0.62-0.81)
T 30
>
w
s 2] — Placebo 504 (15.2%)
3 1 — Empagliflozin 384 (11.6%)
g
2 10
o
£
g
0 I 1

I
0] 0.5 1 1.5 2 25
Years of Follow-up

","::"t EMPA-KIDNEY

CV death

40 _
HR (95% CI): 0.84 (0.60-1.19)
30
20| — Placebo 69 (2.1%)
1 — Empagliflozin 59 (1.8%)
10 |
0 I I

I I 1
0 0.5 1 1.5 2 25
Years of Follow-up

MRC Population
Health Research
Unit

19
Components of the Primary Outcome
Kidney disease ESKD or
progression CV death
_ 40 - 40 .
g HR (95% Cl): 0.71 (0.62-0.81) HR (95% Cl): 0.73 (0.59-0.89)
L
S 30 30.
>
w
é 20] — Placebo 504 (15.2%) 2| — Placebo 217 (6.6%)
3 1 — Empagliflozin 384 (11.6%) 1 — Empagliflozin 163 (4.9%)
L
c
2 10 10.
=
t /
c
0 I I I I | 0 T I 1 I 1
0 0.5 1 15 2 25 0 0.5 1 15 2 25
Years of Follow-up Years of Follow-up
’t EMPA-KIDNEY & &"%?,:‘,’{;‘;'j‘:‘,:‘; -
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Primary Outcome by Diabetes

No. of events / participants

Empagliflozin Placebo Hazard ratio (95% Cl)

Diabetes 218/1525 306/1515 + 0.64 (0.54-0.77)

No diabetes 214/1779 252/1790 % 0.82 (0.68-0.99)

All participants < 0.72 (0.64-0.82)
05 10 20

Heterogeneity P value= 0.06

MRC Population
Health Research
Unit

. 8 EMPA-KIDNEY

21

Key Secondary Outcomes

Empagliflozin | Placebo Hazard ratio
(N=3304) (N=3305) (95% Cl)
n n

Hosp. for heart failure or CV death 131 152 0.84 (0.67-1.07) 0.15
Death from any cause® 148 167 0.87 (0.70-1.08) 0.21
%/year %/year

All-cause hospitalization® 24.8 29.2 0.86 (0.78-0.95) 0.003

7128/315 (41%) of deaths attributed to CV causes
* First & subsequent events (semi-parametric joint frailty model) [& MRC Population n
Health Research

Unit

. 8 EMPA-KIDNEY

22
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Safety Outcomes

Empagliflozin Placebo Hazard ratio
Serious adverse events (N= 3304) (N= 3305) (95% Cl)

Urinary tract infection 0.94 (0.64-1.37)
Hyperkalemia 92 109 0.83 (0.63-1.09)
Acute kidney injury 107 135 0.78 (0.60-1.00)
Ketoacidosis 6 1 -

Lower limb amputation 28 19 1.43 (0.80-2.57)

MRC Popul |
N0 3 Health Res: h
++' ) EMPA-KIDNEY 23 Unit

3
23
EMPA-KIDNEY Conclusions

* Randomized 6609 patients with CKD with a broad range of causes, and large
numbers with low levels of kidney function & albuminuria

* Empagliflozin safely reduced the composite primary outcome of kidney disease
progression or CV death by 28% (95% Cl 18-36%)

* Relative benefits were consistent in the patients with & without diabetes, and
across the range of eGFR studied (to at least 20 mL/min/1.73m?)

* Slope analyses: Empagliflozin slowed chronic eGFR decline in all albuminuria
subgroups

f-.::‘-‘:, EMPA-KIDNEY 2 & E%{:\u???izg:‘é?\ n
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Which of the Following Patients Should Be Screened Now for
CKD, Including Measurement of Both eGFR and UACR?

A. Anyone with newly diagnosed Type 1 or Type 2
diabetes

An individual with newly diagnosed Type 2 diabetes
C. Anindividual with newly diagnosed Type 1 diabetes

An individual diagnosed with Type 1 diabetes two
years ago

=

S

(©) CONTINUING EDUCATION COMPANY

25

Screening and Diagnosis: KDIGO v

Who and when to screen? How to screen?
Yearly starting 5 years after diagnosis {  Spoturine ACR
. and
Yearly starting at diagnosis J oGFR
What to do with a positive result? What defines CKD diagnosis?
o Repeat and co_nfirm: ‘ . Persistent urine ACR =30 mg/g
+ Evaluate possible temporary or spurious causes
+ Consider using cystatin C and creatinine to more and/or
precisely estimate GFR : Persistent eGFR <60 mL/min/1.73 m?
* Only persistent abnormalities define CKD = i
' and/or
% Initiate evidence-based treatments Other evidence of kidney damage
.

de Boer Ih et al. Diabetes Management in Chronic Kidney Disease: A Consensus Report by the American Diabetes Association (ADA) and Kidney Disease:
Improving Global Outcomes (KDIGO). Diabetes Care. 2022 Oct 3:dci220027. doi: 10.2337/dci22-0027. Epub ahead of print. PMID: 36189689.

26
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Albuminuria categories m
Description and range

CKD is classified based on: Al A2 A3 RISk Of Chronlc
« Cause (C) Kidney Disease (CKD)
* GFR (G) . .
* Albuminuria (A) Nurir::Ir;:sr::dly “?::z::lg Severely increased Prog rESSIOI'I,
Frequency of Visits,
<30 malg 30-299 mglg 2300 mg/g
<3 mg/mmol 3-29 mg/mmol 230 mg/mmol and Referral to

Treat Retar* Nephrology

G1 Normal to high 200 1
According to
Gz | Mildlydecreased | 60-89 Glomerular Filtration
Mildly t deratel, Rate
o moderately
GFR categories G3a e 45-59
(mL/min/1,73m?) decreased (GFR) and
Description and . .
range G3b Moderately to 3044 Albumlnurla.
severely decreased
G4 Severely decreased 15-29
G5 Kidney failure <15

Kidney Disease: Standards of Medical Care in Diabetes - 2022. Diabetes Care 2022;44(Suppl. 1):S175-S184

27

ADA 2024: Chronic Kidney Disease and Risk Management

Chronic Kidney Disease—Treatment

¢ As people with CKD and albuminuria are at increased risk for CV events and CKD
progression, a nonsteroidal mineralocorticoid receptor antagonist (finerenone)
is recommended to reduce CKD progression and CV events if eGFR is = 25.
Potassium levels should be monitored. A

American Diabetes Association Professional Practice Committee. 11. Chronic Kidney Disease and Risk Management: Standards of Care in Diabetes-2024.
Diabetes Care. 2024;47(Suppl 1):5S219-S230. doi:10.2337/dc24-S011

28
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Finerenone Effects in Patients with T2DM and CKD
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U

FIDELITY pooled analysis (FIDELIO + FIGARO)

Outcome Finerenone (n = 6519) Placebo (n = 6507) Hazard ratio (95% CI) P-value®
Number of  Number of Numberof Number of
patients patients with  patients patients with
with event  event per 100 with event  event per 100
(%) Elent—!ears (%) paliemfﬁars
[r‘ posit 825 (12.7) 434 939 (144) 5.01 —8— 0.86 (0.78-095) 0.0018 l
Death from cardiovascular causes 322 (4.9) 161 364 (56) 1.84 —e— 0.88 (0.76-1.02) 0.092
Non-fatal myocardial infarction 173(2.7) 088 189 (29) 0.97 —— 0.91(074-112)  0.36
Non-fatal stroke 198 (3.0) 101 198 (3.0) 1.02 —— 0.99 (0.82-121) 0.95
Haospitalization for heart failure Ew) 131 :ﬁ@t) 1.68 —— 0.78 (0.66-0.92) 0.0030
|eGFR 257% composite kidney outcome* 360 (5.5) 196 485(7.1) 2.55 —e— 0.77 (067-0.88)  0.0002
Kidney failure 254 (39) 138 207 (48) 162 —e— 0.84 (071-099) 0039
End-stage kidney disease® 151(2.3) 076 188(29) 0.96 —— 0.80 (0.64-0.99) 0.040°
Sustained decrease in eGFR to <15 mUmin/1.73m? 185 (3.0) 1.06 237 (38) 129 —— 0.81 (0.67-0.98) 0.026°
Sustained 257% decrease in eGFR from baseline 257 (3.9) 140 361(55) 4.03 —— 0.70 (060-0.83) <0.0001
Renal death 2(<0.1) 001 4(<04)  0.02 0.53 (0.10-2.91)  0.46°
leGFR 240% composite kidney outcome’ 854 (13.1) 481 995 (153) 5.64 —— 0.85 (0.77-0.93) 0.0004 ]
Sustained 240% decrease in eGFR from baseline 817 (12.5) 4860 962 (148) 545 —8— 0.84 (0.76-0.92) 0.0002
Death from any cause 552 (8.5) 276 614 (94) 3.0 —e—| 0.89 (0.79->1.004) 0.051°
Hospitalization for any cause 2836 (43.5) 19.04 2926 (45.0) 19.91 W 0.96 (091-1.01) 0087
DIS 1.0 2,ID
Favours finerenone Favours placebo

Agarwal et al. European Heart Journal (2022) 43, 474—484 https://doi.org/10.1093/eurheartj/ehab777
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Lifestyle

First-line

KDIGO 2024:
RASi and SGLT2i
Should Be Used

as First-line
Therapy in
Patients with CKD

Kidney Disease: Improving Global Outcomes
(KDIGO) CKD Work Group. KDIGO 2024
Clinical Practice Guideiine for the Evaluation
and Management of Chronic Kidney Disease.
Kidney Int. 2024;105(45):5117-5314.
doi:10.1016/jkint.2023.10.018

drug therapy for
most patients

Targeted therapies
for complications

Regular
risk factor
reassessment
(every 3-6

@,

Stop use of

Weight management

Healthy diet Physical activity tobacco products months)
SGLT2i Aim for SBP <120 mm Hg Statin-based therapy
continue until dialysis RAS inhibitor* at maximum moderate- or
or transplant -+ tolerated dose (if HTN) high-intensity statin

o} 1)

(ol B

Manage hyperglycemia
as per the KDIGO
Diabetes Guideline,
including use of
GLP-1 RA where indicated

@

ASCVD risk, lipids

BP
Use ns-MRA in Dihydropyridine CCB Antiplatelet Manage anemia,
people with diabetes and/or diuretic if agent for CKD-MBD, acidosis,
and an indication needed to achieve clinical ASCVD and potassium

for use

(o).

individualized
BP target

& oE

Steroidal MRA if needed
for resistant hypertension
if eGFR 245

e

abnormalities,
where indicated

el

Ezetimibe, PCSK9i
indicated based on
ASCVD risk and lipids

&

Use the same principles
to diagnose and manage
ASCVD and atrial fibrillation
as in people without CKD
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FLOW Study of Semaglutide in T2D with CKD @

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ‘

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.Sc., 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*

N Engl J Med. 2024 May 24. doi: 10.1056/NEJM0a2403347. Online ahead of print. PMID: 38785209
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FLOW Study of Semaglutide in T2D with CKD @

Methods Q@
Parficipants: Randomisation 1:1
* Adults with T2D l
" 1.0 mg semaglutide s.c. OW +
e P P e
UACR >300 to <5000 mg/g OR foteee { s
* eGFR 225 to <50 ml /min/1.73 m® and N=3534 1.0 mg placebic 5.c. OW +
UACR >100 fo <5000 mg/g 023mg 0.5mg 720 and CKD standard-of-care
Composite primary endpoint: W-3 Wo W4 We EOT
Time to first occurrence of:
* Kidney failure (persistent eGFR <15 ml/ : T . T - . T J
min/1.73 m? or initiation of CKRT); Sereening Treatment period Follow-up
* Persistent 250% reduction in eGFR; or (up to 3 weeks) (5 weeks)
* Death from kidney or CV causes Event-driven frial with expected duration of approximately 5 years

Baseline characteristics

68.2% at very high risk for CKD progression Advanced type 2 diabetes: 15.5%
ﬁ according to KDIGO categorisatfion, eGFR of @ Mean age 66.6 years @ :
|"

47.0 (15) ml /min/1.73 m% median UACR of Mean diabetes duration 17.4 years ?ét.:i ;E
568 [range: 2-11 852) mg/g Mean HbA, 7.8%

KD, chroeic kidney disease; CKRT, chr ney repl hempy: CV, lor; aGFR, astimated lor flation rate; ECT, end of traatmest; GLP-1RA, glucagon-ike pepddes1 mcoptor ogoeist; HbA, , ghycosyloted hoemoglobing
KDIGO, Kidnay Disaasa: Improving Global Ouicomay; OW, oncs waskly; s.c., sub : SGIT-2|, sodkwm-gl porter-2 Inhibiior; T2D, typa 2 dinbates; UACR, uring albumin-to-craofining ralicy W, wask.

Nephrol Dial Transplant. 2023 Aug 31;38(9):2041-2051. doi: 10.1093/ndt/gfad009. PMID: 36651820; PMCID: PMC10469096.
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FLOW Study of Semaglutide in T2D with CKD @

Semaglutide Placebo Hazard Ratio Estimated Difference
QOutcome (N=1767) (N=1766) (959 CI) (95% Cl) P Value
Primary outcome: major kidney disease events — no. (%) 331 (18.7) 410 (23.2) 0.76 (0.66 to 0.83) — 0.0003
Components of primary outcome — no. (%)
Persistent =509 reduction from baseline in eGFR 165 (9.3) 213 (12.1) 0.73 (0.59 to 0.89) — —
Persistent eGFR <15 ml/min/1.73 m? 092 (5.2) 110 (6.2) 0.80 (0.61 to 1.06) — —
Initiation of kidney-replacement therapy 87 (4.9) 100 (5.7) 0.84 (0.63 to 1.12) — —
Death from kidney-related causes 5 (0.3) 5 (0.3) 0.97 (0.27 to 3.49) — —
Death from cardiovascular causes 123 (7.0) 169 (9.6) 0.71 (0.56 to 0.89) — —
Composite of kidney-specific components of the primary outcome 218 (12.3) 260 (14.7) 0.79 (0.66 to 0.94) — —
Confirmatory secondary outcomes
Mean annual rate of change in eGFR — ml/min/1.73 m* -2.19 -31.36 — 1.16 (0.86 to 1.47) <0.001
Major cardiovascular events — no. (%) 212 (12.0) 254 (14.4) 0.82 (0.68 to 0.98) — 0.029
Death from cardiovascular causes 123 (7.0) 169 (9.6) 0.71 (0.56 to 0.89) — —
MNonfatal myocardial infarction 52 (2.9) 64 (3.6) 0.80 (0.55 to 1.15) — —
Nonfatal stroke 63 (3.6) 51 (2.9) 1.22 {0.84 to 1.77) — —
Death from any cause — no. (%) 227 (12.8) 279 (15.8) 0.80 (0.67 to 0.95) — 0.01
median participant follow-up was 3.4 years
N Engl J Med. 2024 May 24. doi: 10.1056/NEJMo0a2403347. Online ahead of print. PMID: 38785209
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Kidney-Protective Mechanisms in Diabetes LU

RAS inhibitors

SGLT2 inhibitors
?finerenone
?GLP-1RAs

ACE inhibitors, ARBs
SGLT-2 inhibitors
?Endothelin antagonists

Inflammation
fibrosis

Metabolic

(glycemic control)

GLP-1RAs
Other anti-hyperglycemics

From Cherney, D AJKD 2021
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Implementation

35

CKD Is Poorly Recognized in Patients with T2D

= 15-mo retrospective review of 5036 patients with T2D and DKD from 2011-2012
demonstrated following rates of diagnosis:

@ @ B Undiagnosed
4 & M Diagnosed

Any DKD Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

= Retrospective observational study of 123,169 patients with lab-positive T2D and
DKD from 2010-2017 showed the following rate of undiagnosed patients with DKD:

@ in GFR Stage G3a in GFR Stage G3b
[eGFR 45-69 mL/min/1.73 m) (eGFR 30-44 mL/min/1.73 m?)
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Guidelines and Gaps in Care for CKD in Diabetes

Recommendations Indication

Implementation Rate Implications

UACR testing At least annually for most 10-40% Underdiagnosis and
Treatment of CKD
ACE or ARB Albuminuria+/- HTN 25-40% CKD progression, increased
CV risk
SGLT2i Most with CKD, particularly 13% CKD progression, increased
with albuminuria CV risk
Nonsteroidal MRA CKD with elevated UACR unknown CKD progression, increased
CV risk
Adapted from Tuttle KR et al. CJASN 2022; 17(7):1092-1103.
37
Clinical Inertia: Not Just an Access Issue U
Utilization Rates of SGLT2i in Patients with T2DM and
e ASCVD in the VA Health System, 2020
033
§- 03
2 § o2
‘,s fg b Median rate (10th - 90th percentile): 0.15 (0.09 - 0.23)
= 0'21 Unadjusted MRR (95% CI): 1.41 (1.35-1.47)
s g 0'18 Adjusted MRR (95% Cl): 1.55 (1.46-1.63)
52
5 ‘-;- 015
:_’_E“ g 012
2" 50.09
E,'; £ 006
il
¢ Individual VA Medical Facilities
Mahtta D et al. Diabetes Care. 2022 Feb 1;45(2):372-380. doi:
10.2337/dc21-1815. PMID: 35015080; PMCID: PMC8914426.
38
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What Is the Potential to Improve Outcomes?

39

SGLT2i: Estimated Impact on Health LU

Assessed the impact of using SGLT2 inhibitors in
Australian patients with T2DM, CKD and/or CVD

$1b government investment over 10 years in SGLT2 inhibitor
treatments would mean fewer deaths, and more cost savings.

S o o Lxpe (4

-4284 acute -8744 end stage -4148 heart and :
kidney injuries kidney disease attacks -7450 deaths vl $_5b n
patients cost savings

Every $1 invested returns
almost $5 in benefits to society 9 e 9 9 9

https://www.georgeinstitute.org/the-wider-benefits-of-sglt2-inhibitors
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Traditional Care Silos in T2DM

Primary Care
Obesity

Dietary choices
Physical activity

Management of
Advanced
Kidney Disease

Dyslipidemia
Glycemic Hypertension
control Smoking Thrombo-
cessation prevention
Devices,
intervention

Nephrology

Endocrinology
Cardiology

41

The Result v
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A New Paradigm Is Needed | U

Reframing cardio-renal risk reduction

ARY ARY
S, S

P

| \ Thrombo-prevenﬂen. " 7’
(] | Lpidiowering | Advanced/invasivetherapies O
— | BPlowering PCl, AICD, CHE | Agents to L CV risk: o
» 0 \ , | ser2i o~
(o7 ; -1RA. | GLPIRA i

Nelson et al. Circulation. 2021;144:74-84. DOI: 10.1161/CIRCULATIONAHA.121.053766

43

Case Discussion

This 66-year-old woman with T2DM, HL and HTN
has evidence of chronic kidney disease (eGFR 55,
UACr 80). Her HbA1c is 7.3% on metformin and a
DPP4i. She is on statin therapy and BP is controlled
on a regimen which includes an ACE inhibitor.

(©) CONTINUING EDUCATION COMPANY
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What Would You Recommend at This Time?

A. No change in treatment
B. Sulfonylurea

C. SGLT2 inhibitor

D. Pioglitazone

@ CONTINUING EDUCATION COMPANY
45

ADA 2024 Standards of Care | U

Add beneficial agent PREFERABLY
in hi g h risk p atients SGLT2i¢ with primary evidence of
. d d f reducing CKD progression
In ep enaen t 0 Use SGLT2i in people with an eGFR >

20 mUmin per 1.73 m? once initiated
H bAlC tar g et an d should be continued until initiation
. of dialysis or transplantation
metforminuse | | __-T"" fstseneanacans
GLP-1 RA with proven CVD benefit if
SGLT2i not tolerated or contraindicated

If HbA, _above target, for patients
on SG6LT2i, consider incorporating a

American Diabetes Association Professional Practice Committee. 11. Chronic :
Kidney Disease and Risk Management: Standards of Care in Diabetes-2024. GLP-1 RA or vice versa

Diabetes Care. 2024;47(Suppl 1):5219-5230. doi:10.2337/dc24-S011
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SGLT-2i: Starting with Other Diabetes Medications

I Is the patient receiving an antidiabetic agent? I

\

Other drugs (metformin,

I DPP4i, GLP1 RA, TZD)
HbA1c <8.5% HbA1c >8.5%
(< 69 mmol/mol)? (> 69 mmol/mol)?

L]

Su: Su:
-Reduce dose by -Continue same
50% or stop* daily dose*
Insulin: Insulin:
-Reduce dose by -Continue same
20%* insulin dose* Start lowest dose SGLT2i and
assess response, make additional
medication adjustments as
*Avoid insulin withdrawal to minimize the risk of euglycemic diabetic ketoacidosis necessary

aw A :
I[l| Duke Clinical Research Institute Adapted from Gomez-Peralta F et al. Diabetes Ther. 2017;8:953-62.

Case Discussion

The same patient has been started on an SGLT2
inhibitor. At her follow up appointment, her BP is
108/70 mmHg and she notes occasional
lightheadedness when rising from a seated position.

@ CONTINUING EDUCATION COMPANY
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What Would You Recommend at This Time?

Increased intake of fluids

. Discontinue HCTZ

Decrease dose of lisinopril

. Discontinue SGLT2 inhibitor

= >

o 0

@ CONTINUING EDUCATION COMPANY

49

SGLT-2i: If Patient on Diuretic Therapy

l—{ 1) What is the volume status? }—l

Volume Contraction
+ Stop diuretic and monitor
« Initiate SGLT2i when euvolemic

Hypervolemia

+ Continue diuretic and monitor
BP/lytes/Cr/weight, assuming Euvolemia
not hypotensive l

« Caution with multiple diuretics

l—{ 2) What is the blood p 2 } l

Hypertensive Normotensive Hypotensive
* Continue diuretic Thiazides * Caution, hold or
therapy and monitor + Continue therapy and monitor BP reduce diuretic and
BP/lytes/Cr/weight Loop diuretics re-institute if required
« Consider reducing dose by 50%

and monitor BP/weight

~If stable, continue therapy

~If increasing, reinstitute diuresis
- If decreasing, stop diuretic

@ Duke Clinical Research Institute Cherney DZI and Udell JA. Circulation. 2016;134:1915-17.
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Case Discussion

The 66-year-old woman with T2DM, HL, HTN and
CKD is on a medication regimen which includes an
SGLT2i. Her lightheadedness has resolved with
discontinuation of HCTZ, but she now has a GU
infection. Her last prior GU infection was about one
year prior to initiation of the SGLT?2i.

(©) CONTINUING EDUCATION COMPANY
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What Would You Recommend at This Time?

Fluconazole 150 mg single oral dose
Fluconazole 150 mg weekly for six months
Discontinue SGLT2 inhibitor

Change from SGLT2i to GLP-1 RA therapy

S aQwp»

(©) CONTINUING EDUCATION COMPANY
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Genital Mycotic Infections (GMIs) with SGLT2 Inhibitors
(Pooled 6 Month Data)

More common in

o 000

Adapted from http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/EndocrinologicandMetabolicDrugs
AdvisoryCommittee/UCM336236.pdf, www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Endocrinologicand
MetabolicDrugsAdvisoryCommittee/ucm262996.pdf, www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/
EndocrinologicandMetabolicDrugsAdvisoryCommittee/UCM378076.pdf and https://www.fda.gov/Drugs/DrugSafety/ucm617360.htm. Accesed 215t July, 2015;
Nyirjesy P et al. Curr Med Res Opin. 2014;30(6):1109-19; Kim G et al. American Diabetes Association 73™ Scientific Sessions. 21t-25% June 2013. Chicago, IL.

53
Case Discussion | U
How else might care be optimized for this patient with T2DM
and chronic kidney disease?
Medications Clinical Dfata .
Metformin 500 mg twice daily Hemoglobin Ay 7.1%
SGLT?i (4.0%-5.6%) (56 mmol/mol [20-38 mmol/mol])
. . )
Atorvastatin 20 mg daily Estimated GFR 53 mL/min per 1.73 m
Lisinopril 20 mg daily (>60 mL/min per 1.73 m2)
Total Cholesterol 167 mg/dL
Allergy: Aspirin Triglycerides 117 mg/dL
HDL Cholesterol 46 mg/dL
LDL Cholesterol 98 mg/dL
54
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Cardiovascular Disease and Risk Management LU

Statin Treatment—Secondary Prevention

“sFor people with diabetes aged 40-75 at higher CV risk, it is

recommended to use high-intensity statin therapy to reduce
LDL cholesterol by at least 50% from baseline and target an
LDL cholesterol goal of <70 mg/dL. A

American Diabetes Association Professional Practice Committee. 10. Cardiovascular Disease and Risk Management: Standards
of Care in Diabetes-2024. Diabetes Care. 2024;47(Suppl 1):S179-S218. doi:10.2337/dc24-S010

55

Summary | U

* Individuals with T2DM and CKD have cardiorenal risks
that are not fully addressed with traditional care strategies

* Newer medications, including SGLT2i, finerenone and
GLP-1RA, can significantly improve outcomes when
added to standard care and may provide an additive
benefit when used in combination

« Stay tuned to see how the guidelines include recent
evidence of benefit to GLP-1RA therapy in CKD

56
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Summary | U

* Primary care has the potential to meaningfully improve
the health of large populations of people with CKD

 Strategies to improve the early identification and
treatment of patients with CKD are needed
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