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Agenda

* IgA nephropathy
* How complement works in IgA nephropathy
* Potential therapeutic targets



IgA nephropathy (IgAN) is the most common primary
glomerular disease world- wide

Table 2. Frequency of IghM in Eurcpean Countries

Country PGD, %* Study
Level 1 {31-50)
Czech Republic 374 Maixnerova et al,” 2015
Estonia 35.4 Rilspere et al,”" 2012
France 52.7 Moranne et al," 2008
Gemany 50.7 Braun et al,”™ 2011
[taly 35.2 Schena et al,'" 1997
Lithuania 35.0 Beitnaraite at al,"* 2007
Sweden 406 Peters etal, ™" 2015
United Kingdom 39.0 McQuarrie et al,'" 2014
Level 2 (21-30)
Belgium 21.2 Mesquita et al,”' 2011
Croatia 18.1 Batinic et al,"~ 2007
Poland 29.8 Kurnatowsha et al, = 2012
Romania 28.9 Covicet al,’* 2006
The Netherdands 27.8 van Passenetal, ™ 2004
Level 3 (10-20)
Macedonia 11.8 Folenakovic et al, ™ 2003
Level 4 (=10}

Serbvaand Montenagro 8.5 Maumovic ol al,”" 2009

*The frequency is exprassed as the percentage of patients with a
biopey-proven diagnos:s of PGD. The numbers in parenthases
indicate the range of parcentages.

lIncludes mesangial prolferative glomerulonephritis.

Table 1. Frequancy of IgAN in Asian Countries

C-ountry PGED, % Study
Level 1 {31-50)
China 5.3 Zhou et al,** 2008
452 Li et al,*% 2004
36 Panetal® 2013
Japan 47.4 Rasearch Group on Progressive
Ghranic Renal Dissase,” 1959
3.0 Sugiyama et al,” 2013
Singapore 43.2 Wooetal,” 2010
Level 2 21-30)
Korea 8.2 Chang et al,”® 2009
Taiwan 22.4 Chou et al,” 2012
Level 3 (10-20)
Bahrain 148  AlArayedetal, ™ 2007
Imn 14.7  Ossarchetal™ 2010
saudi Arabia 10.8 Mibwalli et al.”' 1996
Thailand 17.9 Parichatikanond et al,** 2006
Level 4 [<10)
Bangladesh 6.9 Habib et al,™ 2012
India 6.3 Dasetal,* 2011

United Arab Emiratest.3

Yahyaetal,”™ 1908

*The frequency is expressed as the percentage of patients with a
biopey-proven dagnosis of PGD. The numbers in parentheses
indicate the range of parcentages.

More common and aggressive in East and South East Asia,



Prevalence of IgAN worldwide

2%




Multi-Hit Hypothesis for Pathogenesis of IgAN.

Mucosal surface and
associaied lymphoid tissue

— —
lgA1+
%.EE:'” e Plasma cell
% o
T cell W) — 1&'_.. . ,:j?f' A _
.-'l..-_.\-':l\\"\- s .
| % %};&-ﬂl—'&f—; Sy i
p = = Hit 1: B-cell production of Hit 2: B-cell preduction
= r f,-’_.? Galactose deficient Igh (Gd-IgA) of Anti-Gd-lgA (lgG)
@FRID :

A EEE g
K/ . ",
[ — — =,
_ £ . ¢
i

L ]
‘3 i -
L
[ ] /4 *‘
-
"EE i immune complex
Bowman's deposition in the renal
Capawls muesangium, leading to
E S AAE e irflammation & fioroses
campiex farmaticn " ]
*
*
*
"l-
*



Types of IgA

Mucosal IgA
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Pathophysiology of the disease

[ Geneatic predisposition(s) ]

- Increased production of Production of
HItl oactose-deficientigal Hit2Z  cantibodies

Formation of pathogenic
_| Hit 3 circulating immune

complexes
Lectin pathway Alternative pathway
complerment 7 + i complement
activation

activation
- Renal deposition and .
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Clinical presentation

* Synpharengitic recurrent gross hematuria
* Acute nepbhritis wit normal serum C3 level

* Proteinuria, hypertention and decline of GFR
in progressive disease



Dimensions of IgAN

Typical timepoint IgAN is
diagnosed, ie when >50% of
nephrons are lost

“CKD dimension” of IgAN

Adverse response bo ioes of nephrons,
systemic and glomenular hyperlonson,
: and tubulointesstilal response to protenuna
Ralative SRR cause further nephron loss

contrbition
to nephron loss

"Immunolagical dimension™ of IgAN

Disease natural history

Therapaule window to address drivers of nephron loss
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- i . D S S B i i

Barratt et al. Frontiers in medicine 2024



Prognosis in Pediatrics

IgA
nephropathy

In children

Up to 60 % will never

o s
40 % will progress to develop decline in GFR

ESRD

/ \ 10% within 10

years of diagnosis

30% within 20
years of diagnosis



Prediction of progression



Current clinical markers of disease progression
namely proteinuria, hypertension, and
impaired renal function, are non-specific and
manifest only when significant renal injury
and scarring have occurred. (often
irreversible)



Histological Feature

MEST C score

Definition

Score

Mesangial hypercellularity

Percentage of glomeruli with = 3 mesangial cells per mesangial area

MO: = 50%

M1: = 50%

S . Increased number of cells within glomerular capillary lumina causing EQ: Absent
Endocapillary hypercellulanty narrowing of the humi E1- Present
Seemental ol Josclerosis Any amount of the glomemlar tuft involved in sclerosis, but not involving | S0: Absent
SMEtial 8 I the whole tuft, or the presence of an adhesion 51: Present

Tubular atrophy / Interstitial
fibrosis

Percentage of cortical area involved by tubular atrophy or interstitial
fibrosis, whichever is greater

T 0—=25% of cortical area
T1: 26-50% of cortical area
T2: = 50% of cortical area

Cellnlar or fibrocellular crescent

Percentage of glomemli with cellular or fibrocellnlar crescent

C0: Absent
C1: <25% of glomeruli
C2: = 25% of glomemli

M: Mesangial hypercellulanty; E: Endocapillary hypercellulanty; S: Segmental glomerulosclerosis; T: Tubular atrophy/Interstitial fibrosis;

C: Cellular or fibrocellnlar crescents




New markers

* Serum IgA/C3 ratio
* Glomerular staining of C3 and or C4d

 Serum and urinary galactose-deficient IgAl
(gd-lgAl)

* Autoantibodies against gd-IgAl

* Urinary cytokines, such as IL-6 and TGF-1



* Since its first description by
Berger and his colleague Dr.
Nicole Hinglais

in 1968. there is no
breakthrough in diagnosis
or therapy of the disease

IgA nephropathy

Dr. Jean Berger




Current treatment of IgAN

remains generic and applicable to many kidney
diseases, focusing on modulating
downstream immune and inflammatory
events, and is not specific to IgAN
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Gentile, M., et al.

Clinical Kidney Journal [2023)
paole.cravedi®mssm.edu
@Crovedilob B@CKlJsocdial

Conclusion: Although several key questions aboul the production of gd-IgA1 and the
formation of anti-gd-IgA1 antibodies remain unanswered, a growing body of evidence is

shedding light on the innate and adaptive immune mechanisms involved in this complex
pathogenic process and how they could be therapeutically targeted.




How complement is activated in IgA
nephropathy

* In contrast to IgG and IgM, human IgA does
not activate complement in the fluid phase
and is considered anti-inflammatory.

* IgA is traditionally regarded as non-
complement fixing.

 GdIgA was able to trigger C3 cleavage via the
AP but not CP and can bind MBL-MASP

complexes in vitro



Complement in pathology

* In IgAN. Immunohistochemical findings of C3,
properdin, C4d, MBL and C5b-9 deposits in
mesangium of IgAN biopsy samples, coupled
with the general absence of C1q, confirm
activation of alternative and lectin pathways
rather than classical pathway

Seminars in Immunopathology (2021) 43:679-690



Sub-clinical mesangial IgA

deposition is a relatively
common finding in the
general population.

In autopsy series and allograft biopsy series,
IgA deposition without overt clinical disease
has been observed in up to 16% of subjects



The degree of mesangial deposition of IgA
does not correlate with the severity of
renal inflammation and injury



Co-deposits of C3 and other complement
particles are considered a biomarker of
actual IgAN in comparison to isolated IgA
deposition without renal injury
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IgA
Progressive IgAN was IRy
defined as the
occurrence of 40%
loss of estimated
glomerular filtration
rate or end-stage
kidney disease over 5
years from diagnosis ——
lgA
nephropathy

FHR1 FHRS

Medjeral-Thomas et al Kidney Int Rep 2018,3:426—438



Complement in the circulation

* Despite the presence of normal or elevated
C3 levels in the circulation of most Caucasian
patients with IgAN, C3 activation fragments

are present in about 50% of patients (wicrobio
Immunol Scand C. (1984) 92:213-20.).

* Subsequently, 70% of pediatric IgAN patients
had significantly elevated C3d/C3 ratio in the

Circu Iation(Tanaka C,1991)



Genetics

* A large GWAS identified a copy number
polymorphism of the CFHR3-1 deletion that is
associated with protection against the
occurrence of IgAN [Gharavi AG et-al 2011].

* This protective effect is due to the fact that
CFHR3 and CFHR1 normally compete with Factor
H for binding sites, reducing its regulatory
function. The deletion of CFHR3-1 enhances
Factor H activity, allowing it to more effectively
control C3 convertase production and limit
complement activation.



Genetics

* The second IgAN GWAS locus related to
complement is on chromosome 16p11 that
contains ITGAM and ITGAX genes that encode
integrins aM and aX, respectively. These
integrins have roles in the formation of
leukocyte-specific complement receptors 3

and 4 by combining with the integrin 32
chain



Therapy of IgA nephropathy

Immunological therapy CKD therapy

systemic glucocorticoids RASI

Immunosuppressive drugs, including sodium—glucose cotransporter-2
cyclophosphamide, tacrolimus and MMF inhibitors (SGLT2is
azathioprine

targeted-release formulation budesonide endothelin receptor antagonists (ERAs)
(Nefecon)

Inhibition of BAFF/APRIL (atacicept) dual endothelin angiotensin receptor
antagonists

Compelment inhibitors mineralocorticoid receptor antagonists
(MRAS)



e Sparsentan is a dual
endothelin and
angiotensin Il receptor
antagonist

* Received full FDA approval
in September 2024




Therapy of IgA
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Selection of IgA patients candidate for
biological therapy

Tﬂu,-h ol |'|||||1|-!_||,'.||I

agents Suitable population

Riuximab or MCD-like IzgAN with homone dependence or recurmence, progressive [gAN, crescent-type IgAM,
olatumumaks M=PGN-lgAN with podocytopathy, recurrent AN aller kKidney ransplanlzation

Belirnumab Progressive lgAN

lelitacicept or atacicept Progressive lgAM, urinary protein =0075 g/day on the basis of a sufficient dose of ACElLs or ARBs,

and eGFR >30 ml/min/1.73 m"

BHAN-1301 Progressive IgAN, urinary protein =05 g/day on the basis ol a sufficient dose ol ACELE or ARBs,
and eGIMR =45 ml/min/1.73m’

"-.I:1|'\.'r:||rli|'|_|h 'I:'1||g:'|-'\."\.'i'.'|' ||-_:.-". . ||ri|1:-|r:..' ||-1'-'|l|,'i|| =1 I'I|-_:_'|;I:':, ey the basis ol o sollcienn dess ol ACEL: or ARRs,
and G =30 mL/min/1.73 m*

Ecullmumah LgAntl with aHUS, crescent-type lgAM




Anti-complement therapy

C5 inhibitors: eculizumab

Factor B inhibitors (Iptacopan)

MASP-2 inhibitor ( narsoplimab)
Antifactor D (Vemircopan and pelecopan)
Receptor antagonist C5a (avacopan)



* Fabhalta (iptacopan)
received FDA accelerated
approval on August 8,

Factor B inhibitor

2024, for reducing

proteinuria in adults with
: 'fn»(xngg_ggq L primary IgA nephropathy
—— (IgAN) at risk of rapid

disease progression


https://www.google.com/search?sca_esv=96a94db6fa638bd7&rlz=1C1RLNS_enEG1078EG1078&q=Fabhalta&sa=X&ved=2ahUKEwitl9aWt8WSAxWWOfsDHZhkMYMQgK4QegQIARAB&biw=1366&bih=641&dpr=1&mstk=AUtExfB5BMAuliIIad5KBQ7JvxhBBdGecFPK9onXZvi4qi-W5Wcs_L__b5TAVTgElY6NkQB8UD2LmdQ4S5KhCzMGMf3rsoL40NbUVISAhCbMnC2gvSbrLg19gWplNUapEz78ZHM&csui=3
https://www.google.com/search?sca_esv=96a94db6fa638bd7&rlz=1C1RLNS_enEG1078EG1078&q=Fabhalta&sa=X&ved=2ahUKEwitl9aWt8WSAxWWOfsDHZhkMYMQgK4QegQIARAB&biw=1366&bih=641&dpr=1&mstk=AUtExfB5BMAuliIIad5KBQ7JvxhBBdGecFPK9onXZvi4qi-W5Wcs_L__b5TAVTgElY6NkQB8UD2LmdQ4S5KhCzMGMf3rsoL40NbUVISAhCbMnC2gvSbrLg19gWplNUapEz78ZHM&csui=3

Iptacopan: Study design

Part 1 (N = 46) Part 2 [N=66)
Screcming  Randomizalion  Treatment Bereening Randomization  Treatment

@ fptacopan 10 mag bid

_@ @ Follow-up
. Iptacopan 200 mg bic QLU

@ Placebo

T T T 1
Day =80 Day 1 Day 80 Day 180 Day =80 Day 1 Day 80 Day 180 Day 270

Follow-up
period
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Narsoplimab (Yartemlea) is a
human monoclonal antibody
approved by the FDA in

| December 2025 to treat
hematopoietic stem cell

transplant-associated
thrombotic microangiopathy

: (TA-TMA) in adults and children
_ ¢ 2 years and older. As a MASP-2
wand ¥ inhibitor, it targets the lectin
bjocion pathway of the complement
‘ - system to treat this life-
. threatening, often fatal, post-

transplant complication


https://investor.omeros.com/news-releases/news-release-details/fda-approves-omeros-yartemlear-first-and-only-therapy-indicated
https://investor.omeros.com/news-releases/news-release-details/fda-approves-omeros-yartemlear-first-and-only-therapy-indicated
https://investor.omeros.com/news-releases/news-release-details/fda-approves-omeros-yartemlear-first-and-only-therapy-indicated
https://www.omeros.com/narsoplimab/
https://www.omeros.com/narsoplimab/
https://www.omeros.com/narsoplimab/
https://www.omeros.com/narsoplimab/

Anti-complement factor D

* Vemircopan and pelecopan are investigational,
potent, oral, small-molecule inhibitors of
complement factor D (FD) that block the
alternative complement pathway to treat
hemolytic diseases. While both aimed to treat
paroxysmal nocturnal hemoglobinuria (PNH)
and IgA nephropathy, Astrazeneca terminated
development of vemircopan due to lack of
efficacy, while pelecopan (BCX9930) is being
studied as a selective inhibitor



https://www.google.com/search?rlz=1C1RLNS_enEG1078EG1078&sca_esv=96a94db6fa638bd7&q=pelecopan&source=lnms&fbs=ADc_l-Yv6Qy5Jvf1hVNwkz2kTjdLRmKClT-ep1YSCrzhM_dwL7QLpcO2cL7HDZAdiy-06NXGkUZ1DpmkINJLVPvp0QRVQTMADJ25XxWAFEHRZNcl_TJys_Vu_xx6NPber2XFsl60YOAg4meJZLDbNScmQmaxVTZRLQvkxbPQRyRM7QFH4g7TDHyRM0y2Y38iaBswnDiIdKi92U12Z6_FphiuslzIgSxovDUR95eamMwejTPffQk8UD7YyTVzwO5xXuvudihWlf2V5np8pXkdKmcggcPnxUrsdA&sa=X&ved=2ahUKEwjFkL7IvcWSAxXN9QIHHctSHakQgK4QegQIARAB&biw=1366&bih=641&dpr=1&mstk=AUtExfDskNJJLGDn0pkxxcdszJ4rE7g5Y-JtsjgOl_DbIxF5M0J-_xTjFBxyMDQZC1bp7wR-6BidxFhAXBODDkglG2fp01lqXLF1Q3JTYnWd8EyDlMUECIW2cYuJ_p-xzkR_NAI&csui=3

C5a Receptor antagonist

* Avacopan (brand

name TAVNEOS) was
approved by the FDA

on October 7, 2021, as an
adjunctive treatment for
adults with severe active
anti-neutrophil
cytoplasmic autoantibody
(ANCA)-associated
vasculitis. It is the first
orally administered C5a
receptor inhibitor for this
condition



Take home message

IgA nephropathy is not uncommon

The disease spectrum in children is different
than adults

Alternate and lectin pathways play an
important role in disease progression.

The progressive forms are still in need for
specific treatments, that hopefully will be
available in the near future.



Thank you
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