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Mechanisms involved in inflammation, tissueghjury and
progression of renal damage in QKD
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Inflammation is a key process in DKB”
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Inflammation is a key process in DKB”
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Inflammation is a key process in DKB”
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Mechanisms involved in inflammation, tissueghjury and
progression of renal damage in QKD
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Donate-Correa J. et al., Front Med. 2021; 7: 628829.



Therapeutic compounds targeting proinflammatory introgﬁéllular signaling
pathways in DKD 2y

QO
0\% ’\\
&

@&
* @ %\

Endothelial dysfunction

Effector molecules .
Leukocyte extravasation

toward renal tissue

Infiltrated and

N\ - ) W [ o
: <& (%) N resident renal
Q|90 WQ@ Q ™~ _,-L_& N cells
- QL N 7 ™
. O\ .
Endothelial cells Glomerular cells %%pltr@‘ﬂal cells Inflammatory cells Fibroblast
O &
Intracellular
p38/MAPK pathways

>
N @
ML130 GIT27 Rapamygi QK Celastrol AG490 Ruboxistaurin TBHQ GS444217
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Allopurinol S Q\ BAY 11-7082 Nifuroxazide Curcumin or
Cepharanthine/ (%) Q Parthenolide Mimetic Socs1 Sulphcraphane Activators
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Selected preclinical

studies targeting

inflammatory mediators

in DKD

Target Diabetic Model Strategy Category .\Ebnclusion Ref.
SD rats Anti-ICAM-1 ICAM-1 Preven herular mononuclear cell ’
. (65 mg/kg) antibody antagonist \O infiltration.
Yorkshi igs + Anti-aVR3 oaVp3 ‘;mates roteinuria and re:
Adhesion kshire pig G p d renal
mo I ecu I es STZ (50 mg/kg) antibody antagonist /\\(b \histological changes.
ZSF1 rats MK-0429 Hg:b?i ) 6 K&es proteinuria and renal fibrosis .
SD rats + STZ AMD3100 é\fncreases albuminuria and accelerated
(60 mg/kg) tubular cell death.
db/db mice NOX-A12 '(b\&(: Decreases glomerulosclerosis and ’
XX .m\'wmr albuminuria.
. ’\W . .\\' . Reduces mesangial matrix expansion,
. Recomb: \Wimetic .
db/db mice ox (%)) CXCL10 albuminuria, and glomerular
. > hypertrophy.
O\
C h €emMo kl nes . . @\\U @ CCR2 Decreases mesangial matrix expansion
iNOS-Tg mice P 8¢ o antagonist and macrophage infiltration
m - .
Q CCR2 Ameliorates inflammation, oxidative
db/db mice 6 @04393 antagonist stress, and fibrosis.
Q)U (b'v CCR2 Reduces albuminuria, glomerular
db/ ice q CCX140-B . hypertrophy and increases podocyte
KQ antagonist E
\ o) )
rati S1Z TNF-o
@I Infliximab Decreases albuminuria.
Q (40engkg) inhibitor .
> \
Q/ i Q‘?' TNF-w Improves albuminuria, macrophage .
QQ .\Q\ Aly) mice Ftanercept inhibitor infiltrate and CAM expression.
2 T
O%Q/ . S%;a;i g—/kkSgrg'Z Tocilizumab IL-6 inhibitor Decreases all:;llg:;u;ségfdahve stress, .
N % : —
O . Anti-IL-1B IL-1p3 Improves kidney injury markers and .
O %\ BKS db/db mice antibod inhibitor attenuates decline of eGFR.
&b N y
) :
x{( C Akl nes db/iz’czl_-lg]%klta Recombinant Mimetic Prevents fibrosis, podocytes loss, tubular .
)@0 5 IL-17A IL-17A atrophy, and albuminuria.
4 (150 mg/kg) e
> W
Q)Q QQK BTBR ob/ob mice Anti-IL-17A IL-17A Ameliorates renal function, macrophage .
QK C)Q antibody inhibitor infiltration and podocyte loss.
. A% K&\ Wistar rats + STZ Anti-IL-20 I1-20 inhibitor Reduces glomerular area and improves .
’\\'\ Q (74) (70mgkg) antibody renal functions.
db/db mice 1SO-1 MIF inhibitor Decreases i?]bummun.a, fibrosis and .
inflammation.
Wistar rats + STZ MIF Decreases UACR, serum BUN and
(50mg kg) P antagonist creatinine.

'86/€ :TT ‘0T0T '19S [OIA [ U] “|e 13 *S Soa1e|N-03aAey



Selected preclinical

studies targeting
Nucleotide-binding

inflammatory

. . . oligomerization
intracellular signaling

domain (NOD)-like

pathways in DKD receptors (NLR)

pase
M920 0\6 &bﬂor

profibrotic markers.

Target Diabetic Model Strategy Category A@fclusion Ref.
SD rats + STZ Quercetin or Flavonoid or Amel 1@\@5 hyperuricemia and
(55 mg/kg) allopurinol XO inhibitor reck@es IL-1Bf and IL-18 levels.
: (<)
SD rats + STZ Cepharanthine D‘@
(50 mg/kg) and Piperine Nutraceuticals as%'cytokmes NLRP3-dependent.
. e@s renal function. Downregulates
APOE;)' e *STZ  pioglitazone  PPARy agopss 'AGEs, RAGEs and cytokines
(80 mg/kg) ‘ ,\(\ \b\ NLRP3-dependent.
db/db mice MCC950 Selec . Ameholra-tes GBM thlckr}ess, Podocyte
1t injury and renal fibrosis.
Reduces NLRP3-inflammasome (IL-1§3,
db/db mice IL-18, NLRP3, caspase-1) and

Ameliorates histological changes
. _/_ . gl ge ’
TOI I'I | ke e I C@Zt’» ‘?LR/% antagonist inflammatory and profibrotic markers. .
receptors (TLRs) db/db mice s{b(;IT@x TLR4 inhibitor ~ Lequces proinflammatory, oxidative .
AO O stress and lipid metabolism markers.
A Ameliorates hjstological changes,
G Gl mg@gj @jamycm T inflammation and fibrotic markers. .
P I 3 K / A kt / mTO R ( P h oS p h at | d yl | nos ItO I C57B STZ QQ) Mangiferin Natural phel‘mhc Reduces lIIﬂa_l'Il_l'.I‘lathlIl, oxidative stress .
g)(§ xanthonoid and profibrotic markers.
3-ki nase/prOtEI n kinase B/ma mmalian %TZ Peptide agonist Reduces GBM thickening, podocyte
t t f ) kg) Elabela Apelin/AP] damage, inflammation, apoptosis and .
d rg etorra pa myC| n receptor fibrosis markers.
QQ rats +STZ Emodin Derived from Attenuates inflammation, oxidative
60 mg/kg) root rhubarb stress and apoptosis markers.
@ i Celastrus regelii ~ Improves lipid accumulation, oxidative
0\ dbfdb mice S root extracts stress and proinflammatory markers. .
\ . - Decreases histological lesions,
(bb AQ db/db mice ol LMY modulator inflammation and fibrosis markers.
(8\' (b' Wistar rats + STZ . . Improves systemic and renal cortex
Berberine Flavonoid .
Q (65 mgrkg) inflammatory response.
N F-kB ( N uc I ear F@f%&&a a B) SD rats + STZ BAY 11-7082 Phospho-1xB Reduces proinflammatory cytokines
Q C) (50 mg/kg). inhibitor and oxidative stress markers.
N L,
. 4(0 K& ApoE=- mi Mimetic stologi .
XN po mice + STZ . i Decreases histological lesions,
Oo_;\\' QQ (125 mg/kg -2 days) NBD peptide Klé)ﬁnl;-iido inflammation and fibrosis.
’\()Q SD rats + STZ Nilotinib BC.R-?(?L Reduces oxidative stress, inflammation
O (50 mg/kg) hydrochloride D and profibrotic marker expression.

inhibitor
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Selected preclinical
studies targeting
inflammatory
intracellular signalir
pathways in DKD

P38/MAPK (P

Q\’O

Target Diabetic Model Strategy Category .@tlusion Ref.
SD rats + STZ AG-490 R ‘]AK2 and STATs
(60 mg/kg) (Tyrphostin) JAF & nhiatar " Ogﬁosphorylaﬁon. ‘
. . . SYorates histolo gical changes,
JAK / STAT (J anus Sikacmics ]A?(Z Tyrpl_lo_s‘h_t} or JAK 2 inhibitors amyloid A3 plasma and kidney
Pod-overexpression Baricitinib 5 R :
k . . I 0\ s\\, tissue.
INases/signa rnini -
/ g el Nifuroxazide ~ STAT3 m}ubltob\ {hninishes inflammatory and
(50 mg/kg) rotic factors and infiltrating cells.
trasducer and D&%
Double db/db- MS417 BET-s 0 Attenuates histological changes and ’
. 1~/ mi
a Ct iva tO rs Of SIRT-1 mice BRD4 m STAT3 activity.
CD-1 mice + STZ Gene delivery MS Attenuates renal hypertrophy,
tra 1] Scrl ptlo 1] (150 mg/kg) SOCS1 on inflammation and profibrotic markers.
Apn:iE_-Ir -~ +STZ (fe(ﬁi::l c SOCS]— Reduces atherosclerosis, structural
(125 mg/kg) syste % region changes and inflammatory markers.
Wistar rats + STZ Rub (? Q) Selective PKCp Improves histological changes and
(55 mg/kg) % inhibitor attenuates TGFB/Smad2/3 pathway.
H 1 . i -
P Kc ( P rOte N KI nase C) 5w1pr051..n—1 q K\ Selective PKC( Ameliorates histological changes,
C57BL/6 mice + STZ aurin inhibi . . 5 .
itor apoptosis and Swiprosin-1 expression.
(150 mgfkg) ('Q P\\
SDrats + IR i TBHQ Synthetic Ameliorates oxidative stress,
STZ (65 (ﬁ‘&.’ g) Oq antioxidant inflammation and apoptosis.
db/db 7@\6 y-glutamyl Bardoxolone Reduces body weight, histological
+ trans tidase methyl analo changes and GBM thickening.
3} P&‘P peptid yl analog ges and kening
t +STZ Cruciferous Diminishes inflammation, oxidative
kg) Sulforaphane vegetables stress markers, DNA damage and cell .
g/kg extracts death.
N rfz ( N uc | ear fa to D ts + STZ Ameliorates histological changes,
. 65"‘ +k Hesperetin Flavonoid inhibition AGEs/RAGE axis and .
(eryth r0|d-der (60 mg/kg) Soflamnation
% C57BL/6 + STZ . : ] o
2 % y (50 mg/kg) and Nif2 Myricetin Fles o Mitigates mﬂammaflon, oxidative stress
. and fibrosis markers.
knockdown mice
\, @ 3 . . . Reduces proinflammatory cytokines
(bsfb Q\ db/db mice Omentin-1 Adipokine S S PP - S .
Q — - - -
(%) Lipid accumulation, angiogenesis,
Q&@Q @A S%;aig—lf—kSgT)'Z Curcumin Flavonoid profibrotic and podocyte damage .
. kers.
\C) mar
A(o g& eNOS7 mice +STZ ¢ 44401
(55 mg/kg) ASKI1 inhibitor Ameliorates histological changes,
m ?Oge Nn-a Ct | Vate d GSa44217 (Selonsertib) inflammatory and profibrotic markers.
—— . +
eNOS™~ db/db mice ACEi .
protein kinases) T ——
OLETF rats Sulodexide Sulfated GAGs gtk it 4 ’

VEGEF and profibrotic markers.
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5§
Inflammation-related signaling pathways in the dev%lﬁpment of DKD
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The contribution of inflammation to the pa&ﬁq@eness of DKD
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5§
Selected clinical trials targeting mflammatloga\?n DKD

fh

Target Compound Enrollment Phase Status Q& \l@:)\l" 2nd Outcome Identification
@  Chymase inhibitor BAY1142524 Fulacimstat 152 2 Q@ ¢>\ UACR NCT03412006
@  VAP-linhibitor ASP8232 55 2 ®\ C AE—UACR NCT02218099
Galectin-3 antagonist GCS-100 375 2 ;\Q’}’Og\s\{a}? eGFR NCT02312050
Gt Mg 165 ,g%ov o Albuminuria—eGFR NCT02251067

aV33 Monoclonal antibody N0 (@
CCL2 inhibitor AF2838 Bindarit 100 @ & C UACR NCT01109212
@  ccL2inhibitor Spiegelmer® NOX-E36 76 D &2 G UACR NCT01547897
CCR2 inhibitor Propagermanium ‘@Q)(QQ;O 2 A UACR—eGFR NCT03627715
@  CCR2inhibitor CCX140-B AQ,&E%\ : 2 C UACR NCT01447147
CCR2/5 antagonist PF-04634817 A@Y X% 2 C UACR NCT01712061
CCR2/5 antagonist BMS-813160 f<§ &\Q‘ 319 2 T UACR NCT01752985
PDE inhibitor PentomfyﬂmeA 5 Q ST 4 R eGFR NCT03664414
@ ([ PDEinhibitor Pentoxifyllj@ <2 2510 4 A Death—ESRD—UACR | NCT03625648
@ | Anti-HumanIL-18 Canakigifhalg 10066 3 C MACE—UACR—eGFR | NCT01327846
LG, v+t e
Anﬁlf_I;ma“ gﬁi‘oglﬁiibo \ 168 2 R UACR NCT04170543

S -
Rayego-Mateos S. et al., Int J Mol Sci. 2020; 21: 3798.



Selected clinical trials targeting inflammationo\éﬁb’DKD
X

Effect of the chymase inhibito

results from the CADA DIA trial

Overall (PPS) B

r fulacimstat in DKD —

Overall (ITT)

Efficacy of a novel inhibif@fp\f vascular adhesion protein-1 in

reducing albuminuria &(ﬂ)@}énts with diabetic kidney disease
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3 N
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Rossing P, et al., Nephrol D@ Transplant. 2021; 36: 2263-2273. de Zeeuw D et al., Lancet Diabetes Endocrinol. 2018; 6: 925-933.



Selected clinical trials targeting inflammation()\&h@DKD

C-C motif-ligand 2 (CCL2; MCP-1) inhibition with

emapticap pegol (NOX-E36) in type 2 diabetic patients

with albuminuria (post hoc analysis)

+29%, -30% -32%
n.s. p <0.05 p=0.014

.-

ACRmglg

- -
|

- - -

>
H \2

L] | | | L] | ] L | | L] | L] | | L | B 1 0‘ lél ||
1 15 29 43 &7 71 85 99 113 1@1\ 55 169

Day -9 ap
@Q(b@s@
L d._\C) acebo |
I R 40 \\‘ 1
Treatment 6\\3 Q@oﬂow-up
O
R

N\
Menne J, et al., Nephrol @al Transplant. 2017; 32: 307-315.

X
The effect of CCR2 inhibifc\%@?tCXMO—B on residual albuminuria
in patients with 8®%@%iabetes and nephropathy:
domised trial

Albuminuria chal

8- Placebo
-&- 5mg (CX140-B
-4 10 mg (CX140-B
T T |
40 44 48
£8
8
4

de Zeeuw D, et al., Lancet Diabetes Endocrinol. 2015; 3: 687-96.

56 Least-squares




Selected clinical trials targeting mflammatlon\m DKD

Pentoxifylline in diabetic kidney disease (VA PTXRx): Inhibition of Interleukin-1, “b‘i’/ Canakinumab and Cardiovascular
protocol for a pragmatic randomised controlled trial Outcomes in Patgﬂtgyvlth Chronic Kidney Disease
@
Large randomised, controlled, pragmatic, multicentre 65 1 ,@{b @9
clinical trial to determine if pentoxifylline (PTX), a = é;,b\’\&{b
phosphodiesterase inhibitor, can prevent ESRD and/or Oo\ é\\
death in patients with DKD. E 55 r,% >
IO
o
| o | | - % 5050 4
PTX is a readily available, safe and inexpensive medication X \go
which might be effectively repurposed to treat this Q,c’ Q,E 5 :
condition. eo @
B
@
Study medication is added to standard of care ther@:}y | 35 - - - - - - -
both the active intervention and placebo controgro .
Standard of care is determined by the treatingd x@fuans g% . :
Sbv @\U 83 110
) 1 T T T T T T 1
The primary outcome is time to ESRD ofg(ale\agﬁ (all-cause 0 3 6 9 12 24 36 48
mortality). be Q)@ Months
*Q) QQA —— Placebo —— Canakinumab 50 —— Canakinumab 150 —— Canakinumab 300
An example of drug reposﬂm&u\% *p < 0.05 for canakinumab 150 mg and 300 mg at 48 months for eGFR
and for canakinumab 300 mg at 48 months for creatinine

Q
Leehey DJ, et al., B@ Open. 2021; 11: e0530109. Ridker PM, et al., J Am Coll Cardiol. 2018; 71: 2405-2414.



5§
Selected clinical trials targeting mfIammatlogp\?n DKD

Target Compound Enrollment Phase Status b\ ‘ I\Qtor 2nd Outcome Identification
: oD
Anti-Human Galunisertib o \6
S
TGEFp1 Monoclonal Antibody el g *&(g\@m@ e i
NN
Anti-Human TGFo/Epiregulin T 60 2 @ % UACR NCTO01774981
Monoclonal antibody N 5\
@  )AK2inhibitor Baricitinib 130 &\Q“@'o C UACR—eGFR NCT01703234
Qs
PKCB Inhibitor Ruboxistaurin 20 @8 C UACR NCT00297401
NRF2 inducer Bardoxolone Methyl 1323 QQO &7 3 A eGFR or ESRD NCT03550443
© [ NRE2inducer Bardoxolone Methyl 2B @Q 3 ¢ ESRD or death NCT01351675
@ [ NRE2inducer Bardoxolone Methyl QSM@V 2 C AE—eGFR NCT02316821
Anti-inflammatory inhibitor Colchicine Q<<, 60 NA A UACR NCT02035891
@ | sulfated GAGs KRX-101 Sulodexide &5 & 1248 4 T ESRD—UACR NCT00130312
@  ASK-linhibitor GS-4997 selonser@ > & 3300 3 A eGFR—ESRD NCT04026165
(bé ©
\‘5\ @\(b
Q &
@5
Q o
Q2 g
N
0\‘29

Rayego-Mateos S. et al., Int J Mol Sci. 2020; 21: 3798.



Selected clinical trials targeting mflammatlon\& DKD

JAK1/JAK2 inhibition by baricitinib in diabetic kidney 50
disease: results from a Phase 2 randomized contr%{@\\@

clinical trial 6\
W@ O
\‘0 @
A UACR (first morning unne) ,@ (b
Week 12 Week 24 eC)\ 4 W washout
(0'
w Q}\ &2
N
6\5 C}
-9 @o‘b @6\
- )
sl [ |
g o 4
g.u:---- ---------------- Q 124 -& SERTETEY LT ST e =
E - QQ ,‘\\ 'Y T
50‘3. T O%Q/ Q)<§ T " l
e Nl *
@O & .
oY @
06 . N\
Q2523:._{1 A B a5 2 3 =5 8 v
Q& CQ Treatment
.4(0 O(%Lebo A 075mgonce/day » 0.75mgtwicelday ¢ 1.5mgonce/day m 4mg oncelday
N Q2
QO
N4

Q Tuttle KR, et al., Nephrol Dial Transplant. 2018; 33: 1950-1959.



Bardoxolone Methyl and Kidney Function in CKD with 'gaﬂoe 2 Diabetes

The BEAM Study

46

40

100+ —+— Placebo
o :g' —=— 25 mg
Vg 70- —a— 75 mg
Bo g = 150mg
ES 50+
i E, 40-
= 0=
e E
Qo = ol
s 20
10- P<0.001
0 T T T
D431115@é@2332354n444352
Q/Q &Q’ Week
RN
No. at Risk Q/
Placebo 57 56 55 H 540 5# 24 33 33 32 333 31 333 32
Bardoxolone 57 53 52 @ 51 51 49 49 47 48 48 48 48
methyl, 25 mg ©) 6\0
Bardoxolone 57 55 @4@ 53 52 52 51 48 50 50 48 48 48
methyl, 75 mg \’0 )
Bardoxolone 56 ;5(0 %\ 54 53 52 52 48 48 47 47 46 46 44
methyl, 150 mg ®Q Qé

227 subjects with type 2 diabetes ag¢8GF(§’ 20-45 ml/min/1.73m?
Baseline eGFR Bardoxolone methzds\\a 8ral antioxidant inflammation modulator, was associated with improvement in the estimated GFR
d type 2 diabetes at 24 weeks. The improvement persisted at 52 weeks.

in patients with advanced CKD,

O\

Pergola PE et al.,

N Engl J Med 365: 327-336, 2011



Bardoxolone Methyl in Type 2 Diabetes and Stqg% 4 CKD

&

BEACON Trial Investigators

A Primary Composite Outcome A
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De Zeeuw D et al.

N Engl J Med 369: 2492-503, 2013



Sulodexide therapy for the treatment of dlgb'zétlc
nephropathy, a meta-analysis and Ilteratugé review

’b\
R
P . é@
Study or Sulodexide  Placebo Weight Odds ratio \\(‘> 2 Odds ratio
subgroup Events Total Events Total M-H, random, 95"/,,*%?\@ M-H, random, 95% ClI
Bu et al®' 30 38 24 37 186% 203(0.72,5. 70)06 g\\" 1
Dedovetal® 37 37 1 19 58%  925.00 (35, 92192%@24 79) —
Gambaroetal2 27 53 1 50 10.8% 50.88 (&@Z’ gé% 98) ‘
Heerspinketal?” 12 42 5 39 175% 2. 720@8@96 62) ‘
Lewis et al 76 492 87 494 238% @S5 &09’%1 1.20)
Packhametal? 70 619 49 629 23. 5%§ 165? (1.03, 2.21) Ir
,\Q, ,\ At least a 50p6 decrease in AER
[ Total (95% CI) 1,281 1 zqgo s 3.28 (1.34, 8.06) < ]
Total events 252 167 O\V%\O“
(b X\ | | | |
Heterogeneity: 72=0.85; y?=39.57, df=5 @%98001) >=87% 0 602 0' ) ) 1'0 560
Test for overall effect: z=2.59 (P=0. 01§(i’ 2 : '
Q Sulodexide Placebo

Q.

Figure 3 Antiproteinuric effects of sulode@(g @a%sessed by the proportion of patients to achieve the therapeutic effect from six studies.
Notes: OR=3.28, 95% Cl, 1.34-8.06, P=g®1. <
Abbreviations: Cl, confidence mte@g, OR, odds ratio; M—H, Mantel-Haenszel test.

Li R, et al., Drug Des Devel Ther. 2015; 9: 6275-83.



Effects of Selonsertib (ASK-1 inhibitor) in Patients with Dial\g,éte”ic Kidney Disease
)

Cohort Methods eGFR Decrease
| ¢ N Primary
\ analysis

™
333 Patients ~ A Placebo

Difference in
eGFR similar

0 00O
across groups

with T2DM YOYO n=85

I .
Mean Age w Selonsertib
62 >

e from baseline

"%
o

. . . n=81 Q‘_g@g? - i M Exploratory
With Diabetic 18 | S analysis
6 mg e e - .
Nephropathy n=84 o L1\ TR eGFRslope
Q L= e o — e e - .
<& o e s reduced 71%
\ﬁ S ! slope " in 18 mg group
68% Male &1%?\ J‘ SeGF? s!op:e bet:ueen 4- 18 weeki vs placebo
Week

Qe’QBfC LUSION Although the trial did not meet its primary endpoint,

ill/m'n /1.73m?2 eGFR @ Qezf:e?loratory post-hoc analyses suggest that selonsertib may slow DKD
e ‘?progresswn

Chertow GM, et al., J Am Soc Nephrol. 2019; 30: 1980-1990.
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Therapeutic strategies in DKD with potential anti-inﬂar@@sﬁ’atory properties
Q

RO
O~
: . : RN
Drug Primary target Main outcomes in DKD .\\@ﬂp;@lammatory effects References
- \“?} i @@

RAS blockers Inhibition of ACE or blockade Reduce proteinuria and the Q\'(b ,,\\@hhibition of NF-kB, MCP1 gene (68, 69)

of angiotensin Il receptor. progression of nephropathy. 00\ éxb expression, and macrophage

‘b% > infiltration.
N @

SGLT2 inhibitors Blockade of glucose Improved glycemic cq.gf%l. \4® Reduction of inflammation by (70-90)

reabsorption by SGLTZ at the Slower progressiora&" ki@y targeting the IL1B and reduction

proximal tubule. disease and Io%r\ee’ratés\of of hsCRP, TNFe, IL6, and IFNy.

clinically rel t %I events.

DPP4 inhibitors and Stimulation of Impro Iy%gﬁuo control and Reduction in levels of 91-97)
GLP-1 receptor agonists glucose-dependent insulin bo% eigl® reductions. inflammatory markers including

release. 0 ctive actions CRP, TNFa, IL6, and IL18.
Pentoxifylline Inhibition of 2) edﬁ}:ed progression of renal Downregulation of NF-kB (98-114)

phosphodiesterases. 0\0 . OQ%ease and proteinuria. signaling and reduction of

& @{o\ inflammatory biomarkers.
- o) \ J

b~

o3 bt > 4

RAAS, Renin-Angiotensin Aldosterone System,; ACEHI, a@e@@cmvaﬁfng enzyme; NF-«B, nuclear factor-«B; MCP1, monocyte chemoattractant protein 1; SGLIZ2, type 2
sodium-glucose cotransporter; IL, interleukin; hsCRP. g@? @%‘fﬁvﬁy C reactive protein; TNFe, tumor necrosis factor «; IFN-y, interferon y; DPP4, dipeptidyl-peptidase-4; GLP-1,
glucagon-like peptide-1. QK . \QQ
. \4’0 &\

.5\\' @
2 R
8

Q Donate-Correa J. et al., Front Med. 2021; 7: 628829.



Therapeutic strategies in DKD with potential anti-inﬂal;@ﬁatory properties

Target Metabolism Hypertension

( GluLF‘-1 ra }---I(Glucosejl -----

RAAS

Angiotensin Il ACEI, ARB
Finerenone

Inhibit glucose !
reabsorption by

proximal tubules Bko;;?}gﬁn‘g dpg‘txﬂﬁr:;;zam (&\(0
> 0\\
Q ’\6
Inhibition of metabolic * Inhibition of NF-kB/ O o
pathways: inflammatory path QQ’
* Lowering glucose levels * JAK-STAT inhibji \Q

» AGEs diminution ¢ Proinflamma

e%\
neggUulation

| expression
| | * Inhibiti oxjq@five stress
\ * Mod . acrophage
' 4 re@i?seg\\
Inhibition of \s)- Qo
proinflammatory pathways Cﬁ\ o)
Modulation of 0:3 \6\
macrophage responses O \\Q
é\(bi 4
\
> L
Y Q/‘ AQI L J
[ Preciinical evid@ice efanti-inflammatory effects |
Q0 (& :

Clinical Data

Reducticn in urinary levels of inflammatory factors

i d
¥ L &

&5
Intla&@towy}elated signaling
}b ,&fﬁinical trials data

Bag@Xolaes® sGC | [ Targeting |
xne activators | | cytokines |
&}@ ’ .5\\'(0‘
)
, D
Y Y

NRF2 pathway | NO-sGC-cGMP
NF-kB inhibition
Activation of

the antioxidant
defgnse J

Activation of | [ Activation of

Rayego-Mateos S. et al., Kidney International 2022.



Drivers of DKD Progressior}@@%

N\ \’50 X
N\
RAAS inhibitors - ’QQ’}\Q"
SGLT2 inhi.bitors «  RAAS inhibitors
l:o;-s:\e10|d|:,;MRAs * SGLT2 inhibitors
ndothelin . 5 AR
pE— sl TugfiloyRerstitial
* Non-steroidal MRAs o dafage and

(‘}\l mmation’-3

(Elevated BP and/or
intraglomerular pressure)

019 Haemodynamic'-2 &
2~ Inflammation

@@ and fibrosis'-* CKD

PROGRESSION

Mesangial
expansion'-2

Kidney fibrosis

(poor glycaemic
I control)

Metabolic'2
{ = o |

Glomerular
hypertrophy’-

| CLRARES
. @Sél.i(a?’mhlbltors

g\’\\\\ er BG-lowering

O agents
Q‘\‘?&\ J




Potential mechanisms for kidney protection with SGI&I@’inhibitors
X

SGLT2 inhibition
:

)

1 Cardiac Altered energy < Solute Q . b\ 1 Tubuloglomerular J, Inflammation :
function substrate use reabsorption il He@&’o& feedback and fibrosis NaVeiEht
1 | 1 S | | |

Sy
1 Renal N Energy { Energy Q \@ J, Glomerular {4 MCP-1, IL6, e
: : - g . \ Hypoxia
perfusion production requnrementp@ . \(\(b hyperfiltration TNF-a, KIM-1 5
| | AR
S
QS
<) &°
U Hyporidy? (@
AN
J Inflammation
@Q AQ and fibrosis ]
N\ .
oY
a \\ o _ i
o R Kidney protection
\@Q

Liu H et al., Current Diabetes Reports 22

:317-332, 2022



Among others,
potential anti-
inflammatory
mechanisms for
vascular (and
kidney) protection
with SGLT2
inhibitors

SGLT2i P
activyon

uric acid|
HbA1c|
cholesterol |
glucose]

:gnElsl , endothelial

BHB1 d dysfunction

insuli :

autophagy

inflammation SGLT2i
macrophage pola:izixtion AMPK?1
foam cell forneztior: SIRT11

ICAM-1 |, VCAM-1 |(PNF:Q", IL-1B ), IL-

6], MCP-1|, NF ,&&31. ACAT1|, , ,
ABCA11, Lo 6@1 1,TLR41, M21, ey 'r?r:.:)gllfaet:g::on e
M1 > o

oxidative stress
NADPH oxidase subunits |
ROS |

Liu H et al., Theranostics 11: 4502-4515, 2021



Sodium-glucose

CO'transport 2 Normal Fatty streak

inhibitors’ effects

on inflammation | -
Endothelial
dysfunction

in atherosclerosis.
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Scisciola L et al.,

©
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e"ﬁ
—p @ IL-10, TGFB, = * %;MM?
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@ees s
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Intermediate lesion Rupture and thrombosis
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IL-6,IL-12,
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Monocyte
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Pro-inflammatory
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T PPAR -y signalling
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Front Cardiovasc Med, 2022



Inflammation and Oxidative Stress in Diabetic Kidney Dlseadsﬁ

: The Targets for

SGLT2 Inhibitors and GLP-1 Receptor qup?sts

S o
4
e PTX 3, AMPK, dh@ﬁl
. ~ INFLAMMATION ' mTOR, N E(& B, TNFa, aSMA, TRAF31P2, p38-MAPK, mRNA,
SEleCted mEChan|SmS Of : 1 MMP2, ﬁb@ /vimentin, NLRP3-inflammasome o
. . . 0 -
interaction between SGLT2i, A TR (e g@,eNO&BOHB
GLP1RA and R o Do, ROPP .
. . — > @ J
inflammation/oxidative stress b\"’@@é\ ,.
in the kidney and other target eoeq,bé\ '
: O @ :
organs/tissues. N SGLT2i DIABETIC KIDNEY INJURY
Q,QQ/ \@6 . '. GLP-1RA HEART, VESSELS, LIVER, ADIPOSE TISSUE
Ry
. . . N
Inflammation and oxidative ég{z&@\ ) | 4 ‘*—/
; g : [, /& ’
stress are among the key @0,\0& - ‘ \_/;
. . 9
pathways contributing to \(b&b@@q
organ damage in the course «&’b o INFLAMMATION | ] Wrt/8- catenin, SIRT-1 i
Of d|abete5 QK QA !-'I l NF-kB, TNFa, II1B, TGFB, fibronectin, MCP-1, ICAM-1, RAGE )
. O
003 \ Q. rr \
N K — Catalase, GPX3
\3 QQ u lOXIDATIVE STRESS 8-0OHdG, NOX4, NADPH, ROS, MDA, iNOS, COX-2

Winiarska A et al. Int J Mol Sci 2021; 22, 10822



M@chanlsm of
\&h\ctlon of the
mbynon steroidal
29 mineralocorticoid
receptor (MR)
antagonist
finerenone

: i s Aldosterone

MR

Coactivator

MR overactivation leads to
pathophysiological sodium retention,
remodelling/hypertrophy,

inflammation and fibrosis

——

Finerenone

Albumin

Kintscher U, et al., Br J Pharmacol. 2022; 179: 3220-3234.



Finerenone’s effects

on mineralocorticoid receptor

(MR)-induced cellular

pathways.

Ravid JD et al. Current
Cardiology Reports
(Published online: 4

August 2022)
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Finerenone: a MRA for the treatment of CKD assogﬁ’ted with TZDM

Renal cell types

Distal tubular
cells

Endothelial cells

SMC

Podocytes

Mesangial cells

Fibroblasts

Macrophages

T cells

Tissue effects

| Tubular injury

! Fibrosis

| Glomerulosclerosis

| Podocyte injury

| Inflammation

Mode of action of MR antagonists

1 Profibrotic
mediators:
* TGF-
« Collagen |, 1l
and IV |
- CTGF
* PAI-1
« Galectin-3
* NGAL

{ Vasoconstrictors:
« Angiotensin receptor
(AT1)
+ Endothelin A receptor
« Endothelin-1

T Vasodilators:

(AT2)

|
+ Angiotensin re@tor N

| Fibroblast
proliferation

A

h /

Q&nlcal settings
- X\Q S‘,\(b
| dO:rlg:l‘tI;b Ab\ Situations with
6, risk of IRI:
l :A_i@; %’3@(“’8 « cardiac surgery
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é)\ék “subunits transplantation
O SXBrasion | +other?
<
<&
D,
<Jl Proinflammatory
mﬁi‘ggt‘?‘m: Hypertension
*IL-6
«IL-1B
i ;I;;I\IF;G Diabetes
» Osteopontin
* NGAL
« ICAM-1

| Vasoconstriction . Endothej@re q’or
. eNOS\ AC i ai
0' AY)‘
| Vascular inju v
Y ‘b&F %@actlvatlon
& olarization
,09 eg cells
| Mesangium R oA Q
expansion @ QQ
<>®Q

TIL4R expression
and signaling

lc-jun and c-fos
phosphorylation

1M1 macrophage
markers

TM2 macrophage
markers

Glomerulonephritis

CKD-fibrosis

Kidney
transplantation

Lerma EV, et al. Expert Review of Clinical Pharmacology 15: 501-513, 2022.

Clinical effects

IRI prevention

Prevention of
AKIl to CKD
transition

Antihypertensive

Antiproteinuric

Prevention of
CV outcomes

Prevention of
CKD progression

Prevention of
CNI toxicity



The Long-term Effects of Metformin on Patients Wi(gcl{ﬁ'ype 2 DKD
\

‘Q
/min/1.73 m?
Al eGFR =45 mL/min/1.73 m*  e@ER <\@mL/mm/1 73m?  eGFR <30 mL/min/L73 m?
HR 95% Cl P value  HR 95% CI B valueA(\QhR\b\ 95% CI P value  HR 95% ClI P value
\\U'
All-cause mortality "b @
Model 1° 044 041049 <0.001 0.67 0.60-0.75 @00,‘1&\ 0.56 045-0.71 <0.001 035 0.25-0.49 <0.001
Model 2° 045 041049 <0.001 0.66 0.59-0.74 0\ Ogﬁl 0.59 047-0.75 <0.001 042 0.30-0.59 <0.001
Model 3° 0.58 0.52-0.64 <0.001 0.61 O. 54—0@ <@\)01 0.58 045-0.75 <0.001 049 0.35-0.69 <0.001
Model 4° 0.65 057-0.73 <0.001 0.70 O. 6@82 ‘QO 001 0.64 047-0.86 0003 055 0.37-0.81 0.003
ESRD progression ’b’ AQ
Model 1° 0.38 0.35-0.42 <0.001 O. 696&3 %é <0.001 0.9 0.54-0.88 0003 0590 0.73-1.10 0.300
Model 2° 038 0.34-042 <0.001 -0.79 <0.001 0.71 0.55-091 0.007 085 0.69-1.50 0.135
Model 3° 0.66 0.59-0.76 <0.001 0.53-0.73 <0.001 0.77 0.58-1.00 0.052 0.88 0.71-1.10 0.257
Model 4° 0.67 0.58-0.77 <0.0§) Q’ 0.51-0.76 <0.001 0.73 0.54-099 0.0495 0.87 0.67-1.12 0.278

“Unadjusted. bAdjusted for age, sex, BMI, h&@ans@ﬁ?and liver disease. “Adjusted for age, sex, BMI, hypertension, liver disease, initial eGFR, initial
HbA; . level, the presence of proteinuria gceordingdo the urine dipstick test, and other medication use (sulfonylurea, insulin, angiotensin Il receptor
blocker, and ACE inhibitor). dpsm CO\Q%[E e, sex, BMI, hypertension, liver disease, initial eGFR, initial HbA,. level, presence of proteinuria
according to the dipstick test, an%()Qher @dication use (sulfonylurea, insulin, angiotensin Il receptor blocker, and ACE inhibitor).

O\

HIF Slgnalﬂg g@ﬁlways )

N o e —>
“
Y ( Ah@j&@naling Pathways )

Afo \\" :
S Renal Inflammatloy
HIF = Hypoxia- mdug,QCBIe?actor

AMPK = AMP-actvated protein kinase Kwon S. et al., Diabetes Care. 2020; 43: 948-955.




Ongoing clinical trials: potentlal anti- mﬂammatgsﬁy actions

g Tiervetion | conaitions | Keyoutconer [ Note | phases

Em’gfoxa“e Sy o) SER150 Macroalb. AC @ng\@FR) NCT04881123 2/3
(AP
N

Bardoxolone methyl (AYAME) DKD &@Gl@r ESRD NCT03550443 3
Nrf2 activators (negative regulation of - JEEEG_ EarlyDKD @ 6§%FR and ACR NCT03262363 2/3
the NF-kB pathway) 0 B

Resveratrol & losartan Early DKD % Q) eGFR and ACR NCT02704494 1
Endothelin-1 (ET-1) Zibotentan & dapagliflozin (CKD ,g?%l Q@‘b) eGFR and ACR NCT04724837 2

(ZENITH-CKD) 60 0

S

Runcaciguat (CONCORD) SKDO ACR NCT04507061 2
Guanyl cyclase activators (sGC) O

Bl 68509 é @? ACR NCT04750577 2
Apoptosis signal regulating kinase 1 . (<’ Drug no longer in 2
(ASK1) Selonsertib QQ/ \Q DKD eGFR sensarHizaing

< Q
Phosphodiesterase-4 inhibitor Roflumilast O@Q/ DKD ACR, eGFR and MCP-1 NCT04755946 3
Fatty acid oxidation inhibitor Trimetazidu(e\ (O\OQ DKD ACR NCT05147194 2
o N
TRPC5 Channel Inhibitor GFB- 88%b ’b\\g CKD, incl. DKD) PCR and UCR NCT04387448 2
Mab: Anti IL-33 Tozeg\;% \3* DKD ACR NCT04170543 2
Mab: Anti FEGF-B é&%@ DKD ACR NCT04419467 2
. @esenchlmal stem/stromal .
Cell therapy (several trials) QO chlls S P S—— DKD Mainly safety (eGFR) 1/2
0

* N
On top of RAS blockers and dapdgifiozin Rayego-Mateos S. et al., Kidney International 2022.



Renal Autologous Cell Therapy (REACT®) to Stabilize Functio:: in ‘
Diabetes-Related Chronic Kidney Disease: Corroboration o3 I S N
Mechanistic Action With Cell Marker Analysis

INTERNATIONAL SOCIETY
OF NEPHROLOGY

Annualized eGFR slope
Pre-injection:

@ 292 adults with Baseline Characten@‘ﬁq@

Type 2 D-CKD DM duration: %o
18.4 + 8.8 year& -4.63 ml/min/1.73m?/yr
\
Kidney biops c° & @
&' Ve Hemogloblr},m@ “
2 sUbCortcal 7.0 "'(l 9& Post-injection:
o> . . e -1.69 ml/min/1.73m?/yr
& injections of SRCs: ﬁn@d GER:
» 713 months apart \ﬁ . s
@%‘ . Phenotypic markers &} ”_739 235 @ 7 patients had a positive
@ o identify 3 kidney cell &b éomtl)?ned C;tatin C and Cleliy Slopgier

: : 2
lineages {bfb \’b creatinine calculation +5.88 ml/min/1.73m*/yr
D-CKD, diabetic chronicd d@%’dlsease SRC, selected renal cells; REACT®, renal autologous cell therapy

'

Sta"as“bgo”@\c’ Conclusion Our cell marker analysis suggests selected renal cells
KIREPORTS p=% arﬂtract b may enable REACT® to stabilize and improve kidney function,
possibly halting Type 2 diabetic kidney disease progression.

Kidney International Reports ByYfan Rifkin MD
@brian_rifkin



The discontinuation of undergom@%y,ﬁlcal testing of promising
anti-inflammatory agents for ch}\
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Mechanisms of kidney injury and regsﬁ’r

Metabolic Factors Cytokines and oxidative stress Mechanical stress(b .\‘b' Hypoxia
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Inflammation Response

Regulation of inflammation
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Finerenone in Predominantly Advanced CKD in Type 2 .1 ')ISN
Diabetes With or Without SGLT-2i Therapy RS
Methods FIDELIO-DKD design
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Targeting inflammation for the treatment of Diabetic Kid\gﬁ] Disease:
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Designing future RCT of therapy targeting inflammation in Dlabe&ft Kidney Disease
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