FIGARO-BM, a biomarker study of FIGARO-DKD, reveals new insights into the mode-of-action
of finerenone
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Table 2. Baselinedemographics and patient characteristics in FIGARO-BM* Figure 3. Linking treatment-responsive biomarkers to biological pathways _ _ o _ o
. e NPY is strongly downregulated in plasma after several weeks of treatment with finerenone (Figure 5). Among all analyzed Olink biomarkers,
|ntr0 d u Ctl on FIGARO-DKD? _FIGARO'BM NPY demonstrated the highest effect size in response compared to placebo.
: . ) _ . _ — — : - (Parent study) (Biomarker study) , . o _ i i ) ) ) o _
e Finerenone is a selective, non-steroidal antagonist of the mineralocorticoid receptor (nsMRA). Overactivation of the mineralocorticoid Total Total Finerenone Placebo Pvalue’ _ * NPY has increasingly been implicated in the pathogenesis of cardiorenal diseases (CKD, arrhythmia, heart failure or myocardial infarction)
receptor (MR) contributes to tissue fibrosis and organ damage found in cardiorenal disease. (N=7352) (N = 945) (n=481) (n=464) Mineralocorticoid pathways Hemostasis py Q-8 0 and atherosclerosis. Downmodulatlorl Of_ NPY IS, ikely beneficial to a' broéd .pc.);.)ulatlon of CVD patients. ** ,
patients with type 2 diabetes (T2D) following results from the phase 3 FIDELIO-DKD and FIGARO-DKD trials’ Male sex, n (%) 5105 (69.4) 706 (74.7) 361 (75.1) 345 (74.4) 0.8 o ' O/O @ (4 albuminuria suggesting a direct pathogenic role of NPY  in albuminuria*®
e The overall aim of the FIGARO-BM study was to generate insights into the mechanism of disease and the mode-of-action of finerenone in BM, kg/m?, mean +SD 31.4:6.0 30.9:6.1 30.9:6.3 30.9:5.8 0.8 '
. . . P . ; . . Race or ethnic group, n (%)* 0.7 NZh ) o ) ) ) )
CKD patients with T2D and identifying functional links between treatment-responsive biomarkers White 5277 (71.8) 595 (63.0) 294 (61.1) 301 (64.9) 4 "_". OE IR ® Figure 5. Linking treatment-responsive biomarkers to biological pathways
Black 258 (3.9) 17 (1.8) 9(1.9 8(1.7) "w:, O ECMremodeling and
o _ _ Asian 1454 (19.8) 326 (34.5) 174 (36.2) 152 (32.8) Cati inflam mation . . . . . _ :
Table 1. Guidelinerecommendations for finerenone SBP, mmHg, mean=SD 135.8+14.0 1343113.8 134 2:13.9 134 42137 08 _ o/ Biomarkers with largest effect size included the neurohormonal peptide, NPY, which has been implicated in aldosterone
Organization Guidance Class/grade Level History of cardiovascular disease, n (%) 3330 (45.3) 322 (34.1) 157 (32.6) 165 (35.6) 0.3 secretion and may play a causal role in albuminuria
eGFR, ml/min/1.73 m2, mean+SD 67.8+21.7 66.4+20.7 66.6+£20.9 66.2+20.4 0.9
ADAS In patients with CKD who are at increased risk for CV events or CKD progression or are unable to use an SGLT-2i, A _ eGFR distribution, n (%) 0.6 (" ) Why is NPY interesting?
a non-steroidal MRA (finerenone) is recommended to reduce CKD progression and CV events >60 4539 (61.7) 548 (58.0) 281 (58.4) 267 (57.5) Gluster Parentterm cubterm Subterm  Nipio- ® Placebo @ Finerenone '
1D (default cluster description) 1D markers -
We suggest a nonsteroidal MRA with proven kidney or cardiovascular benefit for patients with T2D, an eGFR 225 45 to <60 1534 (20.9) 241 (25.5) 117 (24.3) 124 (26.7) NABA MATRISOME NABA SECRETED FACTORS M5883 25/343 Log(P) 5.0+ » - ' ~ , - |
i L . - ) - . =0.0261
KDIGO® ml/min/1.73 m2, normal serum potassium concentration, and albuminuria (230 mg/g [23 mg/mmol]) despite A 2 2510 <45 1251 (17.0) 156 (16.5) 83 (17.3) 73 (15.7) o ASSOCIATED ECM remodeling and nflammation  WP5095  13/129 : : : A B 20000- P
maximum tolerated dose of RASI UACR, mg/g, median (IQR) 308 (108—740) 203 (84-503) 219 (85-525) 190 (83-482) 0.4 P— F—— J— 5 ° | e :
ACR distributi % . < pr— -
A non-steroidal MRA (finerenone) with proven kidney and CV disease benefit is recommended for persons with Y i distribution, n (%) s 3 regulationof MAPKcascade ~jeouIation o protein serineltiveonine  6.0971900 201369
. ) ) . ; S >300 mg/g 3729 (50.7) 368 (38.9) 192 (39.9) 176 (37.9) — — c 1 .
AACE T2D, an eGFR 225 ml/min/1.73 m?, normal serum potassium concentration, and albuminuria (UACR =30 mg/g) A 1 - 4 membraneorganizaion  plasma membrane organization G0:0007009 8/150 o 15000
despite a maximum tolerated dose of a RASI LEDOEE Y VEES, neelEn (107) negative regulation of Cataytic o . jve regulation of proteolysis GO:0045861 16/329 : 3 g) g
Serum K+, mmol/l 4.3 (4.1-4.6) 4.3 (4.0-4.5) 4.3 (4.0-4.5) 4.3 (4.0-4.5) 0.8 ] ) activity gaveres proeoy : : o 25 S =
ESCS Finerenone is recommended in addition tq an ACEi or ARB in patients with T2D and eGFR >60 mI/mip/l.?3 mz with 1 A Serum Na+, mmol/l 139 (137-141) 139 (137-140) 139 (137-140) 139 (137-140) 0.7 (_Sene enrichment _maps regulation of secretion regulation of mineralocoricoid secretion GO:2000855 4/6 % - NPY c :. > 2
a UACR 2300 mg/g, or eGFR 25-60 ml/min/1.73 m? and UACR 230 mg/g to reduce CV events and kidney failure CRP, mg/I 2.19 (0.97-5.10) 1.63 (0.69-4.40) 1.52 (0.67-4.49) 1.83 (0.71-4.22) 0.5 flljerenone-responsw_e remosass PlateleCactivation. Sgnalig. and R HSA 76002 21/263 S 42 o 10000- o £
ESC® In patients with T2D and CKD, finerenone is recommended to reduce the risk of HF hospitalization 1 A HbAlc, % 7.5(6.7-8.5) 7.4(6.7-8.3) 7.4(6.7-8.3) 7.4(6.7-8.2) >0.9 biomarkers to fibrosis : 8 Twosn Kinasee | 180N 0 growth factor 6010070848 28/520 S 5 i 2 tge
i i i Y = cellularhomeostasis - B
AACE, American Association of Clinical Endocrinologists; ACEi, angiotensin-converting enzyme inhibitor; ADA, American Diabetes Association; ARB, angiotensin receptor blocker; CKD, chronic kidney disease; Baselme.‘ SIS, (1 (/0) and inflammation ? Ol;tilver:e ulainone“ CO0019725 341652 . g E = 5000_ .
CV, cardiovascular; eGFR, estimated glomerular filtration rate; ESC, European Society of Cardiology; HF, heart failure; KDIGO, Kidney Disease Improving Global Outcomes; MRA, mineralocorticoid receptor ACEi or ARBs 7343 (99.9) 943 (99.8) 480 (99.8) 463 (99.8) >0.9 related pathways 10 Podtvere regulation of leukocyte activation G0:0002694 25/598 : a gw L™
antagonist; N/A, not applicable; RASI, renin-angiotensin system inhibitor; SGLT-2i, sodium-glucose co-transporter-2 inhibitor; T2D, type 2 diabetes; UACR, urine albumin-to-creatinine ratio Beta blockers 3536 (48.1) 407 (43.1) 211 (43.9) 196 (42.2) 0.6 / 11 cell activation leukocyte activation GO:0045321 26/584 = © .
Diuretics 3496 (476) 409 (433) 226 (470) 183 (394) 0.019 12 tube morphogenesis angiogenesis G0:0001525 22/326 i E >Q_- 0:~
Statins ‘ 5184 (70.5) 684 (72.4) 349 (72.6) 335 (72.2) >0.9 @ TS SO oy emodei/oopoons__ Moous___torise ! £ & 0 =—ore . -
Glucose-lowering therapy 7196 (97.9) 922 (97.6) 468 (97.3) 454 (97.8) 0.6 1e response to oxidaive e — 0000970 257300 = - + +
M et h O d S Insulin 3993 (54.3) 447 (47.3) 219 (45.5) 228 (49.1) 0.3 S ST—— 60:0050878 e = - = ¥+
GLP1RA 550 (7.5) 111 (11.7) 68 (14.1) 43 (9.3) 0.020 e : g 25 14 days
e Biosamples for FIGARO-BM (NCT05013008) were derived from FIGARO-DKD (NCT02545049), a phase 3 trial which investigated SGLT-2i 618 (8.4) 93 (9.8) 48 (10.0) 45 (9.7) 0.9 —~°_phosshate metabolicprogess "*9%e e RIoNoTMAPReaade  B0OH3ID9 TS g
finerenone’s efﬁcacy on cardiorenal outcomes and Safety in more than 7000 CKD patients with T2D3 *Percentages may not total 100 because of rounding; TFIGARO-BM treatment arm comparisons were calculated based on Wilcoxon rank sum test for continues variables and Pearson’s Chisquared test or Fisher's 1; :::;i:::;i:;:::rj; Apoptosi . :20:020170584 12:2: g_ml — (Lyean . — o (5 vears) E;Emsc\i(s iglt?ccekda%iggydﬁzeg;edumd albuminuriain
: : : : : : exact test for categorial variables (rows highlighted in blue were significant); *race and ethnic group were reported by the patients. Other included American Indian or Alaskan Native, Native Hawaiian or other stimulus response to nutrien :
e F_IGARO_BM included 945 pat|ents. fI’O!T'I 21 countries, O_Ver_a" comparable to the to_tal populatlon in the parent tngl and _analyzed 2941 Pacific Islander, or multiple. ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blockers; BMI, body mass index; CRP, c-reactive protein; eGFR, estimated glomerular filtration rate; GLP-1 19 Negativeregulationofcell G0:0008285 34/787 g ks - - - - — 4 b - >
biomarkers in more than 4150 longitudinal post-randomization plasma samples using EXPLORE3072® proteomics (Olink Uppsala, Sweden) RA, glucagon-like peptide-1 receptor agonist; HbAlc, glycated hemoglobin; IQR, interquartile range; SBP, systolic blood pressure; SD, standard deviation; SGLT-2i, sodium-glucose co-transporter-2 inhibitor; 22;:{3:’;3[32{?52‘:" - - - ) Box plot illustrates NPY plasma lewvels (in absolute, non-adjusted NPX units on original log2 scale) References: A:16 Renshaw, Endocrinol, 141 (2000), B:17 Lay AC et al, PNAS, 117 (27):2020
. . . . . .. .. . UACR, urine albumin-to-creatinine ratio 20 fransport negative regulation of hormone secretion GO:0046888  8/65 : Z across time per treatment arm up to 5 years after randomization into FIGARO-DKD. Boxes indicate (B: modified, with permission from the author)
e Subjects on treatment with either placebo or finerenone for at least 24 months, and alive to consent, were eligible to participate in Numbers indicate cluster 1D, Analysis Reference ID: TVSESIXK u : " " median+IQR. Whiskers = 95% Cl)
FIGARO-BM (Figure 1) . . . . . ' ' Abbreviations: NPY, neuropeptide Y; uACR, urine albumin-to-creatinine ratio in ng per ug creatinine, NPX, normalized expression unit (Olink) on log2 scale
e Biomarkers with a significant difference (P<0.05) between treatment arms at more than one study visit (month 4, 12, 24, 36, and 48, based Figure 2. Longitudinal biomarker response to finerenone’®
on a linear mixed model) were used for gene enrichment analysis (GSEA). One of the two visits were required to be significant after
multiplicity correction (q <0.05). Biomarkers with effect estimates below a pre-defined threshold were excluded from GSEA. M Exploratory Olink Explore Biomarker Panel CO nc | us | ons
373 biomarkers were significantly modulated _ — 12 months 28 monthe e WNT9a s one interesting biomarker within the highest-ranking gene list of cluster 1 (Term ID M5883). All 25 treatment-responsive pathway
Figure 1. Patient characteristics/key enrollment criteria and sampling ?r/\lﬁ?:ereln?ng Fit?lerenon?h tar?fetstfibrositsaér;d : " Tanp 4 months te-8 % members (from the 373 panel) are depicted in the protein-protein network (using STRING) in Figure 4. e FIGARO-BM provides human biomarker evidence that finerenone acts on inflammation and fibrosis pathways and counteracts multiple
' aC-relate athways,; the errect was stable ¢ . . . . . . . . . . . . :
> acro)és time s le-to 1 s e WNT9a is a ligand of the canonical Wnt/B-catenin pathway which is implicated in kidney fibrosis and upregulated during CKD. Zhou et al, aspects of aldosterone-driven adverse effects
UACR (mg/g) \ . . w.?\ -4 ‘ found that activation of WNT receptors by Wnt ligands (including WNT9a) directly induced the expression of multiple RAS effector genes'4 e Finerenone reduces markers involved in inflammation and (cardiorenal) fibrosis such as fibronectin (FN1), osteopontin (SPP1/OPN),
0 . h 9D and randomized in FIGARO-DKD g e g i Y e Pharmacological Wnt-blockade not only abolished RAS induction but also restored podocyte integrity, ameliorated albuminuria, tissue Col1Al, IL17C, and IL17D thereby confirming findings from animal studies
= 19 years with 10L. e ] - E 2 o 2o e s menths fibrosis and overall renal function in a mouse model of kidney disease'* e FIGARO-BM reveals novel biomarkers (e.g. NPY, WNT) which may mediate beneficial cardiorenal effects of finerenone observed in
« CKD with albuminuria (category A2—-A3) Finerenone - wp - 5. clinical trials
+ On maximum tolerated dose of a single RASI —~ God1a %
. ‘S 1F s wnTo . . . ) ) e Future studies are needed to validate these findings
iﬁrum [K+] =4.8 mmglcl;";Ro . f) o C v i s Figure 4. Deep dive into fibrosis-related markers — WNT9a g
« Alive to consent to - s . _ » 3
™ R B 58 AL .
+ Available longitudinal plasma samples at months 4 and 224 months | LLd 1400 ; i3 X 35 0 e I (. . : ,
g OE & effec't éstimate (ﬁr;erenone-plécebo) ' o e‘ffect zz.stimaée (ﬁnere;mc;ne -‘piacebcl)) 4 ‘ FIbrOSIS + Inﬂammatlon C|USter (M5883)
g normalized to month 4 g Ve N Su m m ary
S . - .
. Symptomatic HFrEF (NYHA class lI-IV)t ® \e’vri'ttr?;il'fn:”g]“ﬁﬁ?n :rﬁ’eég'ga"y in renal tubular e This study investigated the circulatory biomarker profile of finerenone in a subset of almost 1000 patients with CKD
» No overall compliance of 80 to 120% with study intervention in Blood Sampling j 4 months P and T2D from the phase Il trial FIGARO-DKD.
FIGARO-DKD . : : : : : . :
oy o . ; -+ Wnt9a induces tubular cell senescence and promotes fibroblast e Out of ~3000 biomarkers measured with Olink technology, 373 markers were considered treatment responsive
« Known significant non-diabetic kidney disease 4 12 24 36 48 . | resrgm — activation T S e e e L e
. eGFR <25 ml/min/1.73 m? : | | I | £ tessl] O compared to placebo-treated subjects.
> months = | . . e : o - : : -
Transcriptional activation £l et ‘ © Wnt9a expression in renal tissue correlates withfibrosis e The study supports previously reported preclinical findings from animal models and provides new insights to
*At run-in or screening \Visit.;trun-in only; underlined enroliment were added for FIGARO-BM while remaining criteria came from the original study (FIGARO-DKD) of MR/aldo target genes | [ P enase \ N\~ (R:0'61 P<O'01) and... meChanismS |eading to C|inica| benefitS in a broad Cardiorenal patient population
eGFR, estimated glomerular filtration rate; HFrEF, heart failure with reduced ejection fraction; NYHA, New York Heart Association; i "'*"‘"“"""s":“::l o Blood Urea Nitrogen ‘ \ I - ik L
RASI, renin—angiotensin system inhibitor; UACR, urine albumin-to-creatinine ratio te-o2 e c“"’“f N N PTL2 Referencer LU0 eTarJASN 297 (2018) This StUdy was |n|t|aIIy presented on November an at ASN Kldney Week 2023
\ NTF4
e effetgte :stimate (ﬁar;eerenone - peliebo) -
O Fibrosis/ECM-associated O MR associated O Fibrosis & MR associated other ( \ Referen Ces
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. . . " . . . canonical Wnt/B- catenin pathwa BB -
o In addition, markers associated with fibrosis and inflammation pathways were modulated, such as interleukin 17 (IL17) family members or e Other clusters (clusters 6+15) are directly linked to mineralocorticoid/aldosterone biology and volume homeostasis reflecting target e e Talieetaa) [ 16 dng fibroﬁis “ WNTQa may re .ec_:t Acknowledgments
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FN1 and WNT9a. Neuropeptlde Y (NPY) and BNP showed the IarQESt treatment effect of all |nvest|gated lab parameters and Olink . o . ] and upregulated durlng CKD WNT9a plasma level (O|Ink) supported by Bayer according to Good Publication Practice guidelines (https:/www.acpiournals.org/doi/10.7326/M22-1460).
biomarkers. Generally, the treatment effect on circulatory biomarker levels was stable across time e Finerenone appears to modulate fibrinolysis/hemostasis (cluster 7) J J/ Disclosures
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