Nephrologist's take on the effect and impact of
SGLT-2 inhibitors and GLP-1 RAs on Kidney
Disease in people with diabetes
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Objectives

1. Review strategies for monitoring disease, selection of new
therapies and referrals to nephrology

2. Review the clinical data supporting the current
pharmacological paradigm for treating Diabetes in CKD

3. Discuss the risk management of new therapies

4. Summarize considerations for special populations (elderly,
kidney transplant recipients)




Diabetic Kidney Disease is still a problem In the
21st century

Figure 1.1 Prevalence of CKD in U.S. adults
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... despite improvements in care and

Glucose-lowering medications Renin-angiotensin-aldosterone system inhibitors
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Can you help me out?

You are scheduled to see a 58 year old patient with long standing (>15 years) history of
somewhat controlled diabetes type 2 (A1c between 7.5 — 8.0) during the last 8 years.
The patient has had a stroke 6 years ago but no retinopathy and their blood pressure is
controlled at a level of 135/80 mmHg on 100mg of Losartan and 1.25 mg of Indapamide.
The patient’s estimated glomerular filtration rate is 45 ml/min/1.73m2 and the last urine
albumin to creatinine ratio (UACR) is 18 mg/g of creatinine. What can you say about the
patient’'s cause of CKD?

A. It cannot be due to diabetes because the UACR is low
B. It cannot be due to diabetes because the patient has no retinopathy
C. Itis likely due to diabetes because the A1cis not < 6.5

D. Cannot rule out a diabetic or a non-diabetic cause based on the information provided
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High overlap between DKD and CVD
leading to high health care utilization =>
must address more than the lab value

Figure 3.6 All-cause hospitalization rates in older adults, by presence of diabetes mellitus and cardiovascular
disease, Medicare FFS, 2021
Adjusted, By CKD Status
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What is the prob

we are trying to
solve?

537 million

People live with diabetes worldwide

Type 2 diabetes
95%

510 million

Type 1 diabetes
5%

27 million

Half of chronic kidney disease \

Heart failure,
atherosclerotic
cardiovascular
disease, death

Diabetic kidney disease
® ®© 00

Progression to
kidney failure

10% < > 90%
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after ARB predict kidney outcomes
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https://doi.org/10.1111/j.1523-1755.2004.00653.x

Does this patient need

aving?

67-year-old patient with T2D for the last 18 years. Had
an AMI with a stent to the LAD 10 years ago and their
EF was 48% last year. The A1c is 6.8, the urine albumin
to creatinine ratio is 55mg/g and the eGFR is 48
ml/min/1.73m2. They are currently receiving Metformin
1000mg bid, pioglitazone 30mg po daily and Sitagliptin
100mg po daily. What is the appropriate next step?

A. CYA in 4 months
B. Add Dapagliflozin
C. Add Dulaglutide

_ D. Make a plan to flip the regimen to
e £ Metformin+Dapa+Dula over the next 6 months
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Goal: Cardiorenal Risk Reducti

+ASCVD!

Defined differently across
CVOTs but all included
individuals with established
CVD (e.g., MI, stroke, any
revascularization procedure).
Variably included: conditions
such as transient ischemic
attack, unstable angina,
amputation, symptomatic
or asymptomatic coronary
artery disease.

USE OF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT OF TYPE 2 DIABETES

T0 AVOID
THERAPEUTIC
INERTIA REASSESS

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

+Indicators of high risk

While definitions vary, most
comprise 255 years of age
with two or more additional
risk factors (including obesity,
hypertension, smoking,
dyslipidemia, or albuminuria)

+ASCVD/Indicators of High Risk

GLP-1 RA* with proven
CVD benefit

If A1C above target

SGLT2i® with proven
CVD benefit

« For patients on a GLP-1 RA, consider adding SGLT2i with
proven CVD benefit or vice versa

o TIDA

+HF

Current or prior
symptoms
of HF with

documented

HFrEF or HFpEF

SGLT2i8
with proven
HF benefit

in this
population

v

+CKD

eGFR <60 mL/min per 1.73 m? OR
albuminuria (ACR 23.0 mg/mmol

[30 mg/g]). These measurements
may vary over time; thus, a repeat
measure is required to document CKD.

+CKD (on maximally tolerated dose
of ACEi/ARB)

PREFERABLY

SGLT2i® with primary evidence of
reducing CKD progression
Use SGLT2i in people with an eGFR
220 mL/min per 1.73 m?; once initiated

should be continued until initiation
of dialysis or transplantation

______ OR R —
GLP-1 RA with proven CVD benefit if
SGLT2i not tolerated or contraindicated

If A1C above target, for patients on
SGLT2i, consider incorporating a
GLP-1 RA or vice versa

If additional cardiorenal risk reduction or glycemic lowering needed

Glycemic Management: Choose
approaches that provide the
efficacy to achieve goals:
Metformin OR Agent(s) including
COMBINATION therapy that provide
adequate EFFICACY to achieve
and maintain treatment goals
Prioritize avoidance of hypoglycemia in
high-risk individuals
1

In general, higher efficacy approaches
have greater likelihood of achieving
glycemic goals
Efficacy for glucose lowering
Very High:

Dulaglutide (high dose),
Semaglutide, Tirzepatide
Insulin
Combination Oral, Combination
Injectable (G6LP-1 RA/Insulin)
High:

GLP-1 RA (not listed above), Metformin,
SGLT2i, Sulfonylurea, TZD

Intermediate:
DPP-4i

l

(3-6 MONTHS)

Achievement and Maintenance of
Weight Management Goals:

[ Set individualized weight management goals ]

General lifestyle advice: Intensive evidence-
medical nutrition based structured
therapy/eating patterns/ weight management
physical activity program
Consider medication Consider metabolic
for weight loss surgery

When choosing glucose-lowering therapies:

Consider regimen with high-to-very-high dual
glucose and weight efficacy

Efficacy for weight loss
Very High:
Semaglutide, Tirzepatide
High:
Dulaglutide, Liraglutide
Intermediate:
GLP-1 RA (ot listed above), SGLT2i

Neutral:
DPP-4i, Metformin

2

et

If A1C above target

&

* In people with HF, CKD, established CVD, or multiple risk factors for CVD, the decision to use a GLP-1 RA or SGLT2i with proven benefit should be independent of background use of metformin;t A strong Identify barriers to goals:

recommendation is warranted for people with CVD and a weaker recommendation for those with indicators of high CV risk. Moreover, a higher absolute risk reduction and thus lower numbers needed to treat
are seen at higher levels of baseline risk and should be factored into the shared decision-making process. See text for details;  Low-dose TZD may be better tolerated and similarly effective; § For SGLT2i, CV/
renal outcomes trials demonstrate their efficacy in reducing the risk of composite MACE, CV death, all-cause mortality, MI, HHF, and renal outcomes in individuals with T2D with established/high risk of CVD;

# For GLP-1 RA, CVOTs demonstrate their efficacy in reducing composite MACE, CV death, all-cause mortality, MI, stroke, and renal endpoints in individuals with T2D with established/high risk of CVD.
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« Consider DSMES referral to support self-efficacy in achievement of goals
« Consider technology (e.g., diagnostic CGM) to identify therapeutic gaps and tailor therapy
« |dentify and address SDOH that impact achievement of goals

Glucose-
lowering
medication
in DM2:
2024

version

DIABETES CARE.
2023;47(SUPPLEMENT_1)
:S5158-S178.
DOI:10.2337/DC24-S009




A snapshot of (D)CKD and CVOT
SGLT2i trials

Albuminuria categories

National Kidney Az Az A3
Fou n.dli:ltli::tn N{;:ir:‘dallrm Moderately Severely
classification of CKD i ; increased increased
increased
<30 mg/g 30-299 mg/g 2300 mg/g
<3 3-20 230
mg/mmol mg/mmol mg/mmol
Normal or CREDENCE
G high 90 T2DM
—— --ﬂﬂ eGFR -30 - <90 mifmin/ 1.73 m?
Ge Mildly Bo- = . i / and UACR- >300mg/g
decreased 90 :
" Mildly to ]
g | G3a | moderately 4% DAPA-CKD
B decreased 59 With or without DM
w Moderately - e eGFR: >25-75 and
E bloderalely 30- UACR: 2200 mg/g
& | G3b | toseverely
decreased “4 B
rel I-EI'UFAFDE?- -|
Severely -
G v 15-
4 | decreased 529 B with or without om |
& eGFR: >20-45 or
G5 Iuldnu'_l.' <5 eGFR 245 to <90 and UACR I
failure 02200 mg/e

Heerspink et al 2020 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7005525/
Dr Priti Meena MD,FASN @priti899 http://www.nephjc.com/news/dapa-ckd
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7005525/

SGLT2i reduced the risk of kidney disease
progression by 30-40%

EMPA-KIDNEY DAPA-CKD CREDENCE

309 A Primary Composite Outcome A Primary Composite Outcome
Placebo 247 Hazard ratio, 0.61 {95% Cl, 0.51-0.72) 100 309 1 d ratio, 0.70 (95% C1, 0.59-0.82)
100+ o 100= 204 P=0.001 /_r/ EQ.. 904 254 p=0.00001
;ﬁ; 90+ _ 90+ 164 F'|a|:e_b_|:\‘lr :g 20 204 Placebo
@ 80 £ 804 5 _/J(- g 70+ 154
=1 w

£ o g 04 P s 807 101 -

£ 601 " Empagliflozin 'E 604 _,-"_I}J il = 504 54 Canagliflozin

£ e e - = )

S 50 ~ E 504 44 j g i atmnds = 40 0 T T T T T T 1
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:.: 407 0-- |/ T T T 1 £ 401 = T T T T T T J E 20

& 30 0 05 10 15 20 25 Dlacebo < 304 0 4 B 12 16 20 24 28 32 5 10 ___—/—-/J

t E |

g 2% Hazard ratio, 0.72 (95% Cl, 0.64-0.82) — o 2 0 : . ' . . : |

K 12— P<0.001  Empaglifiozin 104 e —— ] 6 12 18 24 30 36 42

4 - ——
T T T T ! 0+ - - - - - - T \ Moenths since Randomization
0 03 1.0 13 20 23 0 4 8 12 16 20 24 28 32 ‘
Years of Follow-up . L No. at Risk
No. ot Risk Months since Randomization Placebo 2199 2178 2132 2047 1725 1129 621 170
e 3305 1250 1129 yo43 1496 5o No. at Rick Canaglifiozin 2202 2181 2145 2081 1786 1211 646 196
Empaglifiozin 3304 3252 3163 2275 1538 624 Placebo 2152 1993 1936 1858 1791 lee4 1232 774 270
Dapaglifiezin 2152 2001 1955 1898 1241 1701 1288 831 309
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7614055/ https://www.nejm.org/doi/10.1056/NEJM0a20248167 https://spiral.imperial.ac.uk/handle/10044/1/69122
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SGLT2i reduce the rate of loss of eGFR & proteinuria

EMPA-KIDNEY DAPA-CKD CREDENCE

_—— - ~98% on RAS > 99% on RAS

40 M Empagiifiozin
[0 Placebo B Change from Baseline in Estimated GFR Baseline (ml/min/1.73 m?)
QIII Canagliflozin Placebo
\“ 1II 56.4 56.0
35 B D - 04
BREEE || < 2 !
g EE &n _2_? SN
"'? 13“’—‘-_-3.-‘_..'5___ * EaE E 4 (I
s ) 24 T L=
R NS | ] Ut =
:E 30 + EE 3 R 8- "-—__t_ Canagliflozin
= ig =d = T
E g EE  -124 - —3
E 43 3= _144
o = g E PIaceEo
é 25 + 0o 2 4 8 12 1 20 2 % 32 36 ﬁ -16+ i
o Months since Randomization '3‘ -18-
No. of Participants =20 T T T T T T T |
Daegiozin  J13 2o 2000 o6 I L@ s e on s 1 0 3 6 12 18 24 30 36 42
Empaglifiozin I Difference (95% ClI . N
20 e i geet) Months since Randomization
Total slope  —2.16 (0.08) -292(0.08)  0.75(0.54, 0.96) )
Mo. of Patients

s e | UACR 35.1% DM (+) T o N
(95% CI 39.4% - 30.6%)
| UACR 19% | UACR 14.8% DM (-) | UACR 31%
(95% Cl 15% - 23%) (95% CIl 22.9% - 5.9%) (95% CI 26% - 35%)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7614055/ https://www.nejm.org/doi/10.1056/NEJM0a20248167 https://spiral.imperial.ac.uk/handle/10044/1/69122
https://pubmed.ncbi.nim.nih.gov/34619106/
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EMPA-KIDNEY suggests that SGLT2i may work
irrespective of whether the patient can tolerate an
ACEIi/ARB or not

Medication use at randomization i
RAS-inhibitor i
Yes 351/2831  460/2797 —-— 0.71 (0.62-0.82)
No 81/473 98/508 —'-l— 0.79 (0.59-1.06)
Beta blocker i
Yes 204/1396 254/1365 + 0.73 (0.61-0.88)
No 228/1908 304/1940 —-— 0.72 (0.60-0.85)
Diuretic i
Yes 199/1362 265/1453 + 0.72 (0.60-0.87)
No 233/1942 293/1852 —— 0.73 (0.61-0.87)
All participants 432/3304 558/3305 <> 0.72 (0.64-0.82)
D.Is 1.0 1.I5 2.:.1

Empagliflozin Better Placebo Better

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7614055/
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Cardiovascular death or hospitalisation for heart failure* Cardiovascular death

Mean Events/participants RR Events/participants RR
baseline eGFR, (95% Cl) (95% Cl)
mL/min per 1.73m?
SGLT2 inhibitor Placebo SGLT2 inhibitor  Placebo
Diabetes
High atherosclerotic ) ,
cardiovascular risk trials 80 1490/24563 1232/18005 -- 0-80 (0-74-0-86) 1026/24563 755/18005 —i— 0-86 (0-78-0-95)
. Stable heart failure trialst 61 923/5046 1154/5037 B 0-77 (0-71-0-84) 468/5046 527/5037 —:.— 0-88 (0-78-0-99)
S G LT2 I Chronic kidney disease trials 45 643/10474 847/10457 —q— 0.74(0-66-0-82) 363/10474 434/10457 —— 0-83(0.72-0-95)
Subtotal: diabetes 67 3056/40691 3233/34113 <:> 0.77 (0-73-0-81) 1908/40691 1774/34113 <:> I 0-86 (0~80—0‘92|
reduce CV o % e
Stable heart failure trialst 64 710/5316 890/5322 - 078 (0-70-0-86) 396/5316 452/5322 —— 0-88 (0-77-1-00)
Chronic kidney disease trials 40 50/2476 53/2491 R 0-95 (0-65-1-40) 26/2476 25/2491 » 1.04(0-59-1-83)
d e at h S h e a rt Subtotal: no diabetes 56 760/7792 943/7813 :0 422/7792 47717813 <>
) Total: overall 65 3816/48483 4176/41926 > I 0.77 (0-74-0-81) I 2330/48483  2251/41926 P I 0-86 (0-81—0~92I
f a i I u r e a n d Heterogeneity by diabetes status: p=0-67 Heterogeneity by diabetes status: p=0-68
I I I 1 I I I 1

Non-cardiovascular death All-cause death

mortality ==

High atherosclerotic

re a rd I e S S Of cardiovascular risk trials 80 572/24557  461/18003 — 0-88 (0-78-1-00) 1671/24563  1299/18005 -- 0-87 (0-81-0-94)
g Stable heart failure trialst 61 317/5046 316/5037 —— 1.00 (0-86-1-16) 785/5046 843/5037 —- 0-93 (0-84-1-02)
" Chronic kidney disease trials 45 230/10474  240/10457 —— 0-94 (0-79-1-12) 599/10474 683/10457 - -

d I a b e te S Subtotal: diabetes 67 1133/40685 1035/34111 < 0.93(0-85-1.01)  3120/40691 2901/34113 < I 0-88 (0.84-0.93I
No diabetes ;
Stable heart failure trialst 64 263/5316 251/5322 ——  1.05(0-88-124) 659/5316 703/5322 —;.I— 0-94 (0-85-1-05)
Chronic kidney disease trials 40 38/2476 52/2491 «—a—1— 0-74(0-49-1-14) 64/2476 7712491 —I1E—— 0-84(0-60-1-18)
Subtotal: no diabetes 56 301/7792  303/7813 1= 1.00(0-85-117) 723/7792 780/7813 < 0-93 (0-84-1.03)
Total: overall 65 1434/48477 1338/41924 < 0-94(0-88-1-02) 3843/48483 3681/41926 <> 0-89 (0-85-0-94
Heterogeneity by diabetes status: p=0-43 Heterogeneity by diabetes status: p=0-36

o.5|o 0.7I5 1.00 1.|25 1.I50 O~_f:0 O~7I5 1.00 1-I25 1-I50
The Lancet 2022 400, 1788-1801 — —> +— —>
DOI: (10.1016/S0140-6736(22)02074-8) SGLT2 inhibitor  Favours placebo SGLT2 inhibitor  Favours placebo
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“Derisking”
SGLT2i

Genitourinary
infections

therapy

Atrisk
Insulin deficiency, ketogenic diet, alcohol abusa, acute illness, surgery

At risk

Whamen, uncircumcised men

Praventatlive measuras

= Adequate perineal hygiene

= Optimal diabetes care

= Antifungals

= Aoroid SGLT-2is in patients with history of severe, recurrent infections

Prevantative mestunes
= Maintain insulin; £20% reduction in insulin dosage if necessary
* Discontinue SGLT-2i tempaorarily in acute illness or surgery

Diabetic
ketoacidosis*

* Awold SGLT-2is In patients with history of DKa
+ Discontinue SGLT-2i il patient is not eating or has vomiting and/or diarrhea

Acute kidney
injury

\

-~

Atrisk
&GFR <60 mL/min1.72 md, old age, concomitant diuretic, prior volume

At risk

= eGFR dip 230%, valwme depletion

Preventative measures

* Reassess SGLT-2i regimen

= Frequently assess renal function, especially in patients with baseline
eGFR <60 mL/min/1.73 m?

= Discontinue SGLT-2i temporarily in AKI

depletion/fypotension, SBP <110 mm Hg
Preventative measures
+ Reduce diuretic or hypotension-inducing agent use

Volume
depletion

* Inform patients W maintain adequate oral hydration
* Discontinue 5GLT-2i tempararily in acute iliness

Hypoglycemia®

Atrisk
History of amputation, peripheral vascular disease, neuropathy, diabetic

At rigk

Concomitant insulin or 5U, old age

Preventative measures

* Reduce insulin £20% or SU <50% if HbAlc <7 0%—8.0%

= Discontinue 5U il HbAlc <8.0% inolder patients

= (Gradually reduce SU if HbAalc <8.0% in younger patients

foot ulcers
Prewentative measures

* Wonitor at-risk pa'[lEl'I'[E TOr new paln, skinulcerations, or Infections
* Inform patients about proper foot care

Review > J Clin Med. 2022 Oct 13;11(20):6051. doi: 10.3390/jcm11206051.

Physicians' Considerations and Practice
Recommendations Regarding the Use of Sodium-
Glucose Cotransporter-2 Inhibitors

Serge A Jabbour ', Nasrien E Ibrahim 2, Christos P Argyropaulos 3

Affiliations + expand
PMID: 36294370 PMCID: PMC9604628 DOI: 10.3390/jcm 11206051
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Hyperkalemia

At risk
Mo concerm

|
|
|
|




GLP1RA in diabetic Kidney Disease

Trials with human GLP-1-based agents Trials with exendin-4 based agents
| |

LEADER™ REWIND® SUSTAIN 6° [ EXSCEL" | ELIXA” AMPLITUDE-0"2
(liraglutide (dulaglutide (OW semaglutide (exenatide ER (lixisenatide (efpeglenatide
vs. placebo) vs. placebo) vs. placebo) . vs. placebo) | vs. placebo) vs. placebo)

Exploratory renal

composite endpoint i 0.78 [0.67;0.92]" [i085[0.77093F  HE- | 0.64[0.46,0.88]" 4 0.88 [0.76;1.01] INR D $0.68 [0.57,0.79]"
Macroalbuminuria H:I-IEO.M [0.60;0.91]* O 50.77 [0.68;0.87] 50.54 [0.37;0.77] H %0.87 [0.70;1.07] I-EH;U.81 [0.66;0.99] (] ;0-68 [0.58;0.80]
51.28[0.64;2.58] NR 51.16[0.74;1.83] 50.35 [0.10,1.27]
Worsening eGFRY H3—089[067;1.19] 1T 0.89[0.78;1.01] — : 5 - H—
50.87 0.61:1.24 50.75 0.39:1.44 50.91 0.40:2.07
Renal replacement HEE— [Ee1:1.24] - [ — [ i ] gNR gNR gNR
therapy i a 1 i s :
00 05101520 0005101520 0005101520 0005101520 0005101520 00051015 20
HR [95% ClI] HR [95% ClI] HR [95% Cl] HR [95% Cl] HR [95% Cl] HR [95% Cl]
Favours Favours IEavours Favours; %avours Favour's I;avours Favour; |1=avours Favour:s I;avours Favourrs

GLP-1RA placebo GLP-1RA placebo GLP-1RA placebo GLP-1RA placebo  GLP-1RA placebo GLP-1RA placebo

https://academic.oup.com/ndt/article/38/9/2041/6991221
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Go with the
FLOW

Exclusion Criteria

14

® S

Congenital or hereditary
kidney disease

History of malignancy
within 5 years

MI, stroke, hospitalization
for unstable angina or
TIA within 60 days

Planned coronary,
carotid or peripheral
artery revascularization

Uncontrolled proliferative
diabetic retinopathy

&

(38

debnan mfkin

Current NYHA Class
IV heart failure

Pregnancy or
breastfeeding

Use of any GLP1-RA
(within 30 days) or
combination RASI

Current dialysis
(within 90 days)

Transplant or
awaiting transplant

https://www.nephjc.com/news/flow

FLOW trial —

RANDOMIZED, DOUBLE-BLIND, PARALLEL-GROUP, MULTINATIONAL, PHASE 3B TRIAL

Background: GLP-1RAs improve
glycaemic control and reduce body weight
in patients with T2DM, and reduce the risk

of CV events in patients at

GLP-1RAs may also have kidney-protective
effects, but their benefits on CKD

Objectives: FLOW is a randomized kidney
outcomes trial designed to assess the
treatment effect of semaglutide OW in a
population of patients with CKD and T2DM at
high risk of kidney disease progression
(based on KDIGO classification).

high CV risk.

progression remains to be confirmed.

Study population Baseline characteristics | Study flow

N=3534

* Adult patients with T2DM

» eGFR 250 to <75 ml/min/1.73 m? and
UACR >300 to <5000 mg/g OR eGFR 225
to <50 ml/min/1.73 m2 and UACR >100 to

<5000 mg/g

O

Mean age: 66.6 years
Male: 69.7%
Caucasians: 65.7%

Diabetes

Mean baseline HbA,: 7.8%
Mean T2DM duration: 17.4 y
Mean BMI: 32.0 kg/m?

Chronic kidney disease
Mean baseline eGFR: 47.0
ml/min/1.73 m?

Median UACR: 568 mg/g
68.2% of patients at very
high risk for CKD progression
(according to KDIGO).

Medications
15.5% on SGLT2-1

418 study sites in 28 countries

95.3% on RAAS inhibitors

Time to first occurrence of:

Primary .
composite
endpoint -

Kidney failure [persistent eGFR <15 ml/min/1.73 m? for at least 4 weeks or
initiation of CKRT (dyalisis or kidney transplantation)]

+ Persistent 250% reduction in eGFR versus baseline

Death from kidney failure
CV death

Kidney outcomes with semaglutide in T2DM and CKD

Clinical implications: The FLOW trial will
provide evidence on the treatment effect of
semaglutide on renal outcomes, potentially
expanding treatment options for patients with
T2DM to slow the progression of CKD and

reduce renal failure.

Enrolled
Patients

Randomisation

ﬁ

Semaglutide Placebo
8-week dose escalation
regimen :
* 4 weeks: 0.25 mg OW;
+ 4 weeks: 0.5 mg OW.
= )
Treatment Mantainance regimen: Treatment
Period i ek Period
@ ﬁ Follow up: ® ﬁ

5weeks
Follow up

Follow up

Event-driven trial with an expected duration of =5 y.
Randomization stratified by SGLT2-| use.

Experimental arm
Semaglutide

(1.0 mg s.c. OW)

+ T2DM and CKD
standard of care

Control arm
Placebo

(1.0 mg s.c. OW)

+ T2DM and CKD
standard of care

https://doi.org/10.

1093/ehjcvp/pvad080
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Semaglutide for CKD in Patients with Type 2 Diabetes:
“FLOW”ing with the Semaglu“TIDE”

METHODS

International, double-
blind, placebo-controlled
28 countries

Type 2 DM and CKD:

GFR 50-75 ml/min +

ACR 300-5000 mg/g
or

GFR 25-<50 ml/min +

ACR 100-5000 mg/g

Median follow-up,
3.4 years

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

Patients with Type 2 Diabetes. NEJM, May 2024,

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

69 - A

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

Placebo 7.5 events . .
n=1766 g per 100 279(15.8%) 211(11.9%)
<

patient-years

& HR 0.76 HR 0.80
@ (95% Cl, 0.66-0.88) (95% Cl, 0.67-0.95)

. 5.8 events
fﬁ'l';zf'”e per 100 227(12.8%) 233(13.2%)

patient-years

HR= Hazard ratio

Conclusion: Semaglutide reduced the risk of clinically important kidney

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

VA by Anjana Gopal X@anjanagopalQ




Heart and Kidney Protection in FLOW

Table 2. Efficacy and Safety Outcomes.*
Semaglutide Placebo Hazard Ratio Estimated Difference
Outcome (N=1767) (N=1766) (95% Cl) (95% CI) P Value
Primary outcome: major kidney disease events — no. (%) 1 331 (18.7) 410 (23.2) 0.76 (0.66 to 0.88) — 0.0003
Components of primary outcome — no. (%)
Persistent =250% 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? 92 (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 t0 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 -3.36 — 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) — —
Nonfatal myocardial infarction 52 (2.9) 64 (3.6) 0.80 (0.55 to 1.15) — —
Nenfatal streke 63 (3.6) 51 (2.9) 1.22 (0.84 10 1.77) — —
Death from any cause — no. (%) 227 (12.8) 279 (15.3) 0.80 (0.67 to 0.95) — 0.01

https://www.nejm.org/doi/full/10.1056/NEJMo0a2403347
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Some additional benefits of GLP1RA

Decrease in body weight by 4.1 kgr
Decrease in A1c by 0.81%
Decrease in SBP by 2.23 mmHg

44% reduction in major adverse limb events

No increase in hypoglycemic episodes




Safety events

4.5% v.s. 1.1% developed gastrointestinal side effects leading to drug discontinuation

Eye disorders (including cataracts) were reported in 3% v.s. 1.7%

No change in diabetic retinopathy rates

GV, HEALTH




Aldosteronism Antagonism (MRA) for the
reduction of cardiorenal risk across the
spectrum of DKD

Patients Treatment Trials
Risk defined in guidelines and trials Risk in patients
Albuminuria categories and range . TIDM FIDELIO-DKD {]l|r\ 'r\g(:]tzilr)cr)lgt\:gne
(mg albumin/g creatinine) o More severe CKD . .
Low risk ) - Azg = Albuminuria SCKD
Moderate risk Normalto | Moderately | Severely (mg albumin/g creatinine) 0090 © Finerenone —— : M&E e
i i ; = )
High risk mildly increased increased m w "
g_ increased <30 2300 . Placebo Less severe CKD CV outcome
CV and renal outcomes .
" ~ Pooled FIDELTY, ™| ™\ Both outcomes
0 o ¢ 1 r y ¥ met
ca S~
2R £ o
® o - Benefits of pooling trials
£ |63 Mildmoderate | 45-59 E
o =
SE m - Wider range in severity of CKD
i Bl © 15-29 « Confirms findings of both trials
2 * Higher levels of precision in estimates of treatment

effectin a larger population

gl SCIENCES

HEALTH https://doi.org/10.1093/eurheartj/ehab827



Cardiovascular and kidney
S —— outcomes with finerenone in
Time to CV death, non- fatal M|, i i i
o P e patients w_|th t_ype 2 d_labetes
. : and chronic kidney disease:
=57% kidney composite: .
(1) Time o kicney aiture the FIDELITY pooled analysis

sustained >=57% decrease in
eGFR, or renal death

Inclusion/exclusion Protocol Outcomes

bt & 6519 i
eGFR 225 mL/min/1.73m? A Skl 20 mg od
Serum [K*] < 4.8 mmol/L

V) .
Maximum tolerated labeled dose @ Median follow-up 3 years
of RAS

HFrEF (NYHA class II-IV) :6507 __/Placebo

¢
—— Placebo — Finerenone

A Composite cardiovascular outcome B eGFR 257% composite kidney outcome

. . L. eGFR (mL/min/1.73 m?) UACR (mg/g) 100 Hazard ratio 0.86 (95% Cl 0.78-0.95) 1009 259 Hazard ratio 0.77 (95% CI 0.67-0.88)
Baseline characteristics 1%

2% Few hyperkalemia-related % P=00018 - 0] 20| P=00002

@ Medianage: 65 years discontinuations occurred %0
A& 0% O30%
Q © (1=110) ® 0.66

RAS inhibitors: 99.8% :
SN Statins: 72.2% @ (=383 —@ 0.22

HbAlc: 7.7% e >
BP: 1 37/76 mmHg . <25 O45_ <60 . <30 O >300-5000 Discontinuation rate
Prior HF: 7.7% 025-<45 @260 (O 30-<300 (IR7100 PY)

801 15
49 Finerenone 70 10 Placebo
60

50 "

40 0 6 12 18 24 30 36 42

30

60

50 0

40 0 6 12 18 24 30 36 42 48
30

5 Finerenone

Cumulative incidence (%)
Cumulative incidence (%)

0 6 12 18 24 30 36 42 0 6 12 18 24 30 36 42 48
Time to first event (months) Time to first event (months)
No. at risk No. at risk
Placebo 6507 6330 6125 5938 5184 4147 2969 2135 Placebo 6507 6292 6071 5815 4949 3932 2798 1988 962
Finerenone 6519 6360 6202 6009 5273 4207 3065 2187 Finerenone 6519 6291 6107 5848 5027 3973 2815 2024 959

Results

C eGFR 240% composite kidney outcome D Death from any cause

. 90 20 P =0.0004 90
b 0.36 (078 -095) 00018 14% B 0.77 (0.67-0.88) 00002  23% i Placsbo Y
composite RSSO \ 1 r /' composite RTINS i Finerenone I
10

60 5

50 0

40 0 6 12 18 24 30 36 42 48
30 30
20 20

Finerenone on top of standard of care reduces the risk of clinically 10 10

0 0

Conclusion meaningful cardiovascular and kidney outcomes in patients with type 2 0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48

Time to first event (months) Time to first event (months)

diabEtes over a broad SpeCtrum Of Chronic kidney disease g:’a-:;b':SK 6507 6270 5994 5661 4710 3709 2603 1850 Pk

891 Placebo 6507 6448 6363 6253 5573 4588 3299 2389 1207
Finerenone 6519 6255 6020 5698 4811 3764 2603 1868 882 Finerenone 6519 6472 6396 6300 5592 4530 3358 2429 1198

HR (95% Cl) p-value Risk ‘ HR (950/0 C|) p-value Risk * 100 257 Hazard ratio 0.85 (95% CI 0.77-0.93) 100 254 Hazard ratio 0.89 (95% Cl 0.79->1.00)
r : I‘ \ Kidney

60 5 Finerenone
50 0
40 0 6 12 18 24 30 36 42 48

0.78 (0.66 - 0.92)  0.0030 22% J%{.h Dialysis 0.80(0.64-0.99) 0.040 20%

Cumulative incidence (%)
Cumulative incidence (%)

m https://doi.org/10.1093/eurheartj/ehab777
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Effects of Finerenone reduced loss of
eGFR and had modest effects on BP

— Placebo —— Finerenone - Placebo = Finerenone
2 160 4
4 a 12 16 20 24 28 3z 36 40 44
© 0 : 150 ﬂ ﬂ
=
£ -2 1 140 §
£ — LS mean change in eGFR slope from Manth 4 =
‘l':’ E -4 o PLVEoS visit, mL/min/1.73 mfyr (35% CI) 130 4
w e Finerenone: —2.66 (-2.96 to —2.36) E
2~ 6 Placebo: =397 (-4 27 to =3 66) S 120 4
& £ -8 - " D 110
= E LS mean change in eGFR slope from baseline =
23 40 ] to Month 4, mUminH.73 m? (35% CI): 2 o0 |
0 E, Finerenone: -3 18 (-3.44 to -2.91) =
" 42 { | Placebo 073 (-1.03 10 -0 44) Mean SBP at baseline:
] 90 1 Finerenone: 138.02 + 14.31
s 14 | Mean eGFR at baseline: oo | PiaCEb0: 137.98 + 1442
B Finerenone: 44 4 + 12.5 mUimin/1.73 m? T T T T T T T
46 J Placebo: 4.3 £ 12.6 mLimin/1.73 n? v 8 12 1 0 24 ® 2 ¥ w0 “
No. of patients Menths Since Randomization
Months Sincs Randomization Fingranona 2826 2748 2628 1908 o0z 348
No. of patients Flacesa 2831 2781 2836 1895 B84 363
Fineranone 79 — 613 u70 67 _ Mean change In SBF from baseline {mmHg)
Finerenaone  Raf 320 213 -1.83 -258 -2 B4
Placabo 2800 2720 2611 18486 844 339
Placeba Raf D68 0.67 0.38 412 -0.08

Change in SBP < 3 mmHg
throughout FIDELIO-CKD

https://www.nejm.org/doi/10.1056/NEJM0a2025845



Hypekalemia will occur with MRA (can’t escape ENAC!)

Hyperkalemia will occur with MRAs irrespective of the MRA
Management Of and the diabetic (or not) nature of CKD

hyperkalemia
during aldosterone

antagOnlsm for Continued use of MRAs is required to deliver their

diabetic and non- cardiovascular and kidney benefits

diabetic CKD under Potential strategies to manage the hyperkalemia risk by any
MRA are:

Com blned RASI + » Measure the potassium (it never makes sense to “stop the count”)

M RA » Stop the MRA or reduce the dose
« “Convince” the kidneys to get rid of potassium (diuretics/SGLT2 inhibitors)
» Use a potassium binder

Protocol of the Finerenone trials gives guidance on how to
manage potassium during MRA therapy safely

GV, HEALTH



ESTIMATED LIFETIME BENEFITS OF COMBINATION TREATMENT WITH SGLT2 INHIBITORS, GLP-1 RECEPTOR AGONISTS AND NON-
STEROIDAL MRA COMPARED WITH CONVENTION CARE IN PATIENTS WITH TYPE 2 DIABETES AND ALBUMINURIA

. Outcome

HR (95% CI) Outcome HR (95% ClI)

MACE CKD progression
SGLT2i —a— 0.83 (0.75, 0.93) .
GLP-1 RA - 0.86 (0.80, 0.93) SGLT2i — 0.63(0.53,0.77)
ns-MRA —— 0.90 (0.81, 1.00) GLP-1 RA — 0.86 (0.72, 1.02)
GLP-1 RA + ns-MRA —— 0.77 (0.68, 0.88) _
SGLT2i + GLP-1 RA —n— 0.72 (0.63, 0.82) ne-MRA - OFT (0.67,0.08)
SGLT2i + ns-MRA —— 0.75 (0.65, 0.87) GLP-1 RA + ns-MRA —— 0.66 (0.53, 0.83)
SGLT2i + GLP-1 RA + ns-MRA —— 0.65 (0.55, 0.76) SGLT2i + GLP-1 RA — . 0.54 (0.42, 0.70)
Hospitalization for heart failure SGLT2i + ns-MRA = 0.49 (0.38, 0.61)
SGLT2i —— 0.64 (0.53, 0.77) SGLT2i + GLP-1 RA + ns-MRA —u— 0.42 (0.31, 0.56)
GLP-1RA - 0.89 (0.82, 0.98)
ns-MRA — 0.78 (0.66, 0.92) _
GLP-1 RA + ns-MRA —— 0.69 (0.57, 0.84) All-cause mortality
SGLT2i + GLP-1 RA —— 0.57 (0.47, 0.70) SGLT2i —— 0.85 (0.75, 0.96)
SGLT2i + ns-MRA —— 0.50 (0.39, 0.64)
SGLT2i + GLP-1 RA + ns-MRA —. 0.45 (0.34, 0.58) GLP-1 RA - 0.88 (0.82, 0.94)

ns-MRA —il— 0.89 (0.79, 1.00)
Cardiovascular death
SGLT2i — - 0.84 (0.72, 0.97) GLP-1 RA + ns-MRA —i— 0.78 (0.68, 0.90)
GLP-1 RA - 0.87 (0.80, 0.94) SGLT2i + GLP-1 RA —i— 0.75 (0.65, 0.86)
EQSI:ETARA _— ++' g% Eg;g (1) -gﬂ SGLT2i + ns-MRA —— 0.76 (0.64, 0.90)

5 + ns-| . . y U "
SGLT2i + ns-MRA —— 0.74 (0.60, 0.91)
SGLT2i + GLP-1 RA + ns-MRA —a— 0.64 (0.51, 0.80)
| | | | | 1 | 1
0.25 0.5 0.75 1 1.25 0.25 0.5 0.75 1 125

Favors combination therapy

Favors conventional care

Favors combination therapy

NEUEN BL ET AL. CIRCULATION 2023 [PUBLISHED ONLINE AHEAD OF PRINT]
HTTPS://WWW.AHAJOURNALS.ORG/DOI/10.1161/CIRCULATIONAHA.123.067584

Favors conventional care



SGLT2i have a consistent effect ST

Irrespective of baseline use of GLP1-RA

Eventrate
Events/patients (%) per 100 patient years
5GLT2 SGLT2
inhibitor Placebo inhibitor Placebo HR (95% Cl)
Baseline use of GLP-1RA :
High atherosclerotic cardiovascularrisk trials ~ 14/936 (1-5) 17/693(2-5) 0-4 1-0 - 0-60(0-27to01-31)
Stable heart failure trials 3/47(6-4) 3/33(91) 2-2 47 : 0-64(0-13to 3-12)
Chronic kidney disease trials 40/635(6:3) 53/640 (8-3) 3-2 &5 —— 0:67(0-44to1-02)
| Subtotal (I-squared = 0-0%, p = 0-64) 57/1618(3-5) 73/1366 (5-3) 1-6 2-9 e 0:65 (04610 0-94) |
No baseline use of GLP-1RA ;
High atherosclerotic cardiovascular risk trials ~ 469/23585(2-0) 526/17302(3-0) 0-6 1-3 - 0-59(0-52to 0-67)
Stable heart failure trials 235/4781(4-9) 231/4798 (4-8) 29 31 - 1-:02 (0-85t01-22)
Chronic kidney disease trials 688/9839 (7-0) 1015/9817 (10-3) 37 56 = . 064 (0-58100:71)
| subtotal (I-squared = 70-4%, p<0.001) 1392/38205(3-6)  1772/31917(5-6) 1-7 2-9 R 0-67(0-62t00-72) |
Total 1449/39823(3-6) 1845/33283(5'5) 1-7 29 L 0:67(0-62t00-72)
Heterogeneity by use of GLP-1RA: p = 0-81 o |15 n|5 . |n 1|D -hln
HR (95% CI})
*
Favours Favours
SGLT2inhibkitor placebo
https://www.smart-c.net/resources/ https://www.sciencedirect.com/science/article/abs/pii/S2213858724001554
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Do MRA/SGLT2i interfere with each other?

MRA IN DAPA-CKD SGLT2! IN THE FIDELIO-DKD TRIAL

Finerenone (n = 2833) Placebo (n = 2841)
a o liflozin Placebs Dapaglifiozin Placeba Hazard Ratioc P Value for  Absolute Risk| P Value for
apag pag . (95% CI) Interaction  Difference, %] Interaction No. of patients No. of patients
i Events/100 patienl-years (98% ClI) n/N of patients  with event per n/N of patients  with event per P
Primary endpoint: eGFR decline =80%, ESKD, or kidney or GV death . QOutcome with events (%) 100 patient-years  with events (%) 100 patient-years Hazard ratio (95% Cl) value
! 0.78 (040, 1.47) 0.59 28123 67 D.59 i .

With MRA 167108 21120 8.9 BB 7 21

Withaut MRA 181/2043 291/2032 4.5 7.4 el 0.60 (050, 0.72) 55 (-74,-35 Ffimary composits Kidney outcomo 0
Kidney-specilic secondary endpoint ' Baseline SGLT-2i 14/124 (11.3) 4.66 10135 (7.4) 3.07 —r 1.38(0.61-3.10)

With MR 709 121120 3.0 5.1 e 0.61 (0.24, 157) 0.96 -36(-106, 35 0.75

Withaut MRA 135/7043 231/2032 13 5 [ 0.56 (0.45, 0.69) -4.8 (65 -3.0) No baseline SGLT-2i 490/2709 (18.1) 7.73 590/2706 (21.8) 9.39 ] 0.82(0.72-0.92)
aGFR decline =50% ' -

With MRS 5109 11120 22 46 —_— 046 (0.16,135) 085 46111, 18 0.88 Secondary composite kidney outcome 0.54

Withaut MR, 107/2043  190/2032 28 48 s E 0.54 (0.43, D.68} 41 (5T, -2.5) Baseline SGLT-2i 3/124 (2.4) 0.97 6/135 (4.4) 1.81 —— 0.50 (0.12-1.99)
ESKD H

Wilh MRA 4108 109120 1.7 4.1 i—i—:—| 0,48 (0,15, 1.58) 0,36 4.7 (+10.7, 1.4 0.46 No baseline SGLT-2i 249/2709 (9.2) 3.77 320/2706 (11.8) 4.88 ik 0.77 (0.65-0.91)

Wilhoul MRA 105/2043 151/2032 28 3.8 . 0.66 (0.51, 0.85) 23(-38 -0.8) _
Hespitalisation for heart failure or CV death E Composite CV outcome Ui

With MRA 151108 17120 6.3 6.8 ——— 0.88 (D43, 1.77) 0.45 D.40(-9.4 886 0.76 " o T

et il e e 19 iy : 0.80 042, 091} A8 (3.1, -04) Baseline SGLT-2i 15/124 (12.1) 490 15/135 (11.1) 444 1.12(0.55-2.30)
Al-cause death ' No baseline SGLT-2i 352/2709 (13.0) 5.12 405/2706 (15.0) 5.99 0.85(0.74-0.98)

1)
With MRA 11108 13120 4.6 50 '—':—' 0.86 (0.38, 1.95) 046 0.7 (BT, T.2) 0.73 ) X ’ J
Wiithout MRA 90/Z043 13372032 20 3.0 —— 0.67 (0.51, 0.87T) 24 (35 07 0.0625 0.250 1.00 4.00
E" D2 (e 10 f'n Favors finerenone  Favors placebo

Dapagliflozin Better Placebo Better

No evidence of effect modification based on limited and
subject to selection effect post hoc subgroup data

https://doi.org/10.1016/j.ekir.2021.12.013 https://www.kireports.org/article/S2468-0249(21)01467-4/fulltext




Chronic Kidney Disease Means
Urgent Kidney Disease

Traditional/conservative approach
3 months & months 6 months 3 months

Accelerated approach

3 months 3 months 4 months

: . Titrate dose, reinforce adherence,

Rapid sequence approach
3 months 3 months

ACEI'ARE ns-MBA
(T

Match intensity of treatment to risk

Priontise patients at high or very high risk”
kidney/cardiovascular nisk (especially those with
severely increased albuminuria) for accelerated or

SGLT2i TGLF‘—i RA id sequence a ch
Sequence individualised *fe.g. basedrifr KDIGO heat :fg;ﬂ KFRE orother
based on dqn?;'{:-anr clinical validated risk score)
— https://doi.org/10.2215/CJN.0000000000000526
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Some points from my personal
practice

5 mg of Lisinopril does not qualify as maximum tolerated dose of ACEI/ARB

You can probe the max tolerated dose with dose escalation every 10 days

Prescribing a SGLT2i in a patient with prior intolerance (in my book only “real” AKI, not simply creatinine
bumps ) to ACEI or ARB is not an issue as we know from EMPA-KIDNEY but ...

Strong)ly consider starting the SGLT2i to lower the K and then add ACEiI/ARB + MRA (may need a K
binder

One may simultaneously start MRA and SGLT2i in those with eGFR > 45

For those with high cardiovascular risk and minimal proteinuria : ns-MRA on label, but SGLT2i off label:
if you want to stay on label start with the ns-MRA (but your patient deserves both)

GLP1 can be started independently without even bothering to time it with respect to the other classes

You don’t need repeat office visits; you can get everyone on the four pillars using repeat lab slips and
remote monitoring off labs (this is not the 1980s anymore)

GV, HEALTH




Review > J Clin Med. 2024 Jan 8;13(2):348. doi: 10.3390/jcm13020348.

Chronic Kidney Disease in the Older Adult Patient

with Diabetes

Raja Ravender 1 Maria-Eleni Roumelioti 7, Darren W Schmidt 1, Mark L Unruh 7,

Christos Argyropoulos 1 »

Affiliations + expand

Table 5. Finerenone and clinical outcomes in older vs. younger individuals (hazard ratio and
PMID: 38256482 PMCID: PMC10816477 DOIl: 10.3390/jcm 13020348

95% confidence intervals).

Trial SGLT2i Outcome Group Comparison Estimate [95% CI]
CREDENCE Canagliflozin CRC old >=65 vs < 65 0.77 [0.60, 0.99 . . ) . . .
CREDENCE Canagliflozin CRC Young >=65 vs < 65 P ——— 0.64[0.51, 0.80 Clinical Trial Qutcome Effect in Younger Patients Effect in Older Patients
CANVAS/CANVAS-R Canagliflozin MACE old >=65 vs < 65 — 0.80[0.67,095 ———
CANVAS/CANVAS-R Canagliflozin MACE Young >=65 vs < 65 ——— 0.91[0.76, 1.09
DAPA-CKD Dapagliflozin CRC Old >=65 vs < 65 —_— 0.58[0.43, 0.78; 2 0.90 0.85
DAPA-CKD Dapagliflozin CRC Young >=65 vs < 65 —_—— 0.64 [0.51, 0.80 -
DAPA-HF Dapagliflozin HHF Old >=65 vs < 65 —_——— 0.72[0.60, 0.86, FIGARO-DKD MACE/MHHF 0.74-1.10 0.72-1.00
DAPA-HF Dapagliflozin HHF Young >=65 vs < 65 ————————— 0.78 [0.63, 0.96; ! . - .
DELIVER Dapaglifiozin HHF old >=72vs <72 — 0.81[0.69, 0.96
DELIVER Dapagliflozin HHF Young >=72vs <72 ——— 0.82[0.69, 0.97; 072 0.0z
DECLARE-TIMI-58 Dapaglifiozin MACE old >=65 vs < 65 — 0.93[0.82, 1.06 FIGARO-DKD CR 2 - -
DECLARE-TIMI-58 Dapagliflozin MACE Young >=65vs <65 e l————{ 0.95[0.83, 1.09 0.52-0.90 0.61-1.38
EMPA-KIDNEY Empagliflozin CRC old >=70 vs < 60 —— 0.65[0.52, 0.81 : - : -
EMPA-KIDNEY Empagliflozin CRC Young >=70 vs < 60 ——————— 0.72[0.59, 0.88;
EMPEROR PRESERVED Empagliflozin HHF old >=70 vs <70 —_— 0.75[0.64, 0.87.
EMPEROR PRESERVED Empaglifiozin HHF Young >=70 vs <70 0.88 [0.70, 1.11 0.85 0.79
EMPEROR REDUCED  Empaglifiozin HHF old >=65 vs < 65 ——— 0.78 [0.66, 0.93 FIDELIC-DKD CR
EMPEROR REDUCED  Empaglifiozin HHF Young >=65 vs < 65 —_— 0.71[0.57, 0.89 0.72-1.01 0.67-0.94
EMPA-REG OUTCOME  Empagliflozin MACE old >=65 vs < 65 [ — 0.71[0.58, 0.86
EMPA-REG OUTCOME  Empagliflozin MACE Young >=65 vs < 65 1.04[0.84, 1.29
VERTIS-CV Ertugliflozin MACE old >=65 vs < 65 — 1.03 [0.86, 1.23
VERTIS-CV Ertugliflozin MACE Young >=65 vs < 65 —_—— 0.90[0.73, 1.10; 1 . . . .
| | | , . . The subgroup analysis was presented in a follow-up publication [136] and used a
04 06 08 1 12 14 sustained reduction of eGFR = 57%, rather than the 40% used in the primary analysis of
Observed Outcome the FIGAROQ-DKD study. 2 HHF: hospitalization for heart failure, MACE: major adverse

cardiovascular events (composite of cardiovascular death, non-fatal myocardial infarction,
or stroke). 3 CR: composite renal outcome.

Don't forget your elderly patients!
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What about the frail patient on many drugs?

CJASN

EMPA-KIDNEY: Does empagliflozin continue to show
beneficial effects in frail patients with chronic kidney disease?

Clinical Journal of the American Society of Nephrology

Model to predict hospitalization =
“frailty” (strongest predictors)

Post-hoc analysis: double-
" blind, placebo-controlled
EMPA-KIDNEY trial

Effects of empagliflozin according to
frailty

Consistent relative benefits
across frailty subgroups

Ppet>0.05

N-terminal pro- Poor mobility, diabetes,
hormone of brain & estimated glomerular filiration [

@ 6609 patients 70 natriuretic peptide rate, other comorbidities
&&8& Follow-up:2 years AUROC 0.70, 95% Cl 0.60-0.71

Overall effects of empagliflozin

— 1995 patients hospitalized
E at least once

oo
H @)

Primary composite outcome:

HR 0.72 kidney disease progression or
Cl95%0.64-082  cargiovascular death

f! Multivariable logistic

° .
regression model to HR 0.71 Kidney disease progression
7#75 predict hospitalization Cl 95% 0.62-0.81

(reflecting frailty)

End-stage kidney disease or
HR 0.73 cardiovascular death JJ'

Cl 95% 0.59-0.89

g
Lower risk with empaglifiozin A

AUROC- area under the receiver operating characteristic curve, HR- Hazard Ratio, Cl- Confidence interval

j\? Empagliflozin risk-benefit
‘g 1 profile

=
=

Conclusions: The findings support the use of SGLT2 inhibitors in CKD,
irrespective of frailty. Absolute benefits clearly exceeded any potential
harm across the spectrum of frailty in EMPA-KIDNEY.

http://bit.ly/CJASN0498
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Kaitlin J. Mayne, Rebecca J. Sardell, Natalie Staplin, et al. Frailty, multimorbidity,
and polypharmacy: exploratory analyses of the effects of empagliflozin from the
EMPA-KIDNEY trial.2024,CJASN DOI 10.2215/CJN.0000000000000498

Visual abstract by Cristina Popa, MD

Increasing absolute benefits
with increasing frailty

Pirenq<0.001

Absolute benefits exceeded risks of

ketoacidosis, fracture or
dehydration in all frailty subgroups

Highest frailty quartiles > 71 y/o


https://t.co/HRSRixWrcu

Kidney (and other solid organ) transplant
recipients are at risk for NODAT & CKD

Drug Type

Pathophysiology

Increase in apoptosis
Decrease in B-cell size
Reduction in basal and insulin-stimulated glucose
mTOR inhibitors uptake and glycogen synthesis
Reduction in basal and insulin-stimulated glucose
uptake and glycogen synthesis
Decrease in insulin-stimulated Akt phosphorylation

Both tacrolimus and cyclosporin have diabetogenic
effects
Decrease in insulin secretion
Calcineurin Inhibitors Increase in insulin resistance
Toxicity on B-cells
Tacrolimus has more diabetogenic effects than
cyclosporin
Mycophenolate No diabetogenic effect
Belatacent Not independent diabetogenic effect
P Decreased risk compared to Tacrolimus
Increased insulin resistance
Glucocorticoids Increased gl_ucon_eogenes_ls
Suppressed insulin secretion
B-cell apoptosis

https://www.mdpi.com/2077-0383/13/3/793
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Absence of Evidence # Evidence of
Absence

»Multiple (small) studies of SGLT2i and
GLP1 or GIP-GLP1RA in transplant

populations I I I
.. [—— [ | I

»Underpowered for clinical outcomes

» Strong reductions in A1c and BW not m m m m

different from the general population Lifestyle REN S b

Modification Vi Agonists Inhibitors

» Strong insulin sparing effect (particularly

with GLP1RA

»Increased incidence of UTI (not

pyelonephritis) with SGLT2i
— I E—
| [ I |

»No interactions with immunosuppressants

» Though not specifically studied in this

population, CV risk drives decisions https://www.mdpi.com/2077-0383/13/3/793
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Which anti-glycemic/antifibrotic
agents to recommend in 2024

1. Patient’s cardiorenal risk

2. Cardiovascular and renal end-points
o Medical literature

o Regulatory submission documents
Safety profile
What the insurance will pay

The copay the patient can afford

o 0 kAW

Level of renal function : is irrelevant. Start
SGLT2i/GLP1RA/MRA up to eGFR of 20, continue until
the patients are on dialysis
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Take home points for this section

1. Patients may be selected for further therapies based on UACR

2. SGLT2i have broad cardiovascular, renal and heart failure benefits

3. Cardiorenal benefits of SGLT2i are likely to be class, rather than agent specific

4. Effects of SGLT2i on CKD don’t differ between diabetic and non-diabetic forms of CKD

5. Successful roll out of SGLT?2i is likely to have the same population level effects that
ACE/ARBs had

6. Selective, non-steroidal MRAs have the same effects on cardiorenal outcomes as SGLT2i

GLP1RA are part of the emerging SOC in DKD (sema will likely get FDA approval in
2024)

8. Don’t ask who will prescribe the SGLT2i/MRA/GLP1RA for your patient, but when YOU
will prescribe SGLT2i/MRA/GLP1RA and how you will do it like royalty
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Resources

*ASN Diabetic Kidney Disease Collaborative - online resource for patients and caregivers
https://epc.asn-online.org/learning_course/your-kidneys-and-your-health/

*ASN Diabetic Kidney Disease Collaborative - online resource for healthcare professionals
(PCPs/nephrologists/endocrinologists/cardiologists/pharmacists)

https://epc.asn-online.org/learning_course/management-of-chronic-kidney-disease-in-people-with-
diabetes/

*Special Issue Journal of Clinical Medicine (mostly reviews around pharmacotherapy, special
populations and niche sglt2 and incretin therapy stuff)

https://www.mdpi.com/journal/jcm/special_issues/5YPA16M6VN
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https://epc.asn-online.org/learning_course/your-kidneys-and-your-health/
https://epc.asn-online.org/learning_course/management-of-chronic-kidney-disease-in-people-with-diabetes/
https://epc.asn-online.org/learning_course/management-of-chronic-kidney-disease-in-people-with-diabetes/
https://www.mdpi.com/journal/jcm/special_issues/5YPA16M6VN
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