Rapidly progressive
- glomerulonephritis
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ITowa elval Ta voonuata mov avnkouv
0TO0 (paoua tne TEXN;

Crescents on light microscopy

i

Direct immunofluorescence

staining (IF)
l Y Y
IF negative Diffuse linear I1gG Diffuse granular staining
staining

A l linear —
Pauci-immune crescentic Anti-GBM disease Immune complex
and necrotizing glomerulonephritis

glom.eru.lonephritis 1mmun?_ cO mp]JGX
pauci-immmune

v = rull-nouse” IF pattern — Lupus
 Majority ANCA-associated nephritis
* 10 to 15% ANCA negative pauci- * IgA and C3 deposits ~Infection
immune crescentic and necrotizing associated glomerulonephritis,
glomerulonephritis IgA nephropathy, Henoch-

Schénlein purpura (HSP)

* Few occasional crescents
and smudgy IgG staining —
Fibrillary glomerulonephritis
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Beparela emaycwyne/epodov

Induction Therapy

Bepareia ouvTTPNONC
Maintenance therapy

No

"Yepeon

Remission

Yot porieg
Relapses
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KDIGO 2024 Clinical Practice Guideline for the ¥
Management of Antineutrophil Cytoplasmic
Antibody (ANCA)-Associated Vasculitis




KDIGO 2024 Clinical Practice Guideline for the
Management of Antineutrophil Cytoplasmic

Antibody (ANCA)-Associated Vasculitis

Suspected kidney vasculitis

oty oy
\ 4 4
</ .
v v

Clinical presentation compatible Clinical presentation compatible
with ANCA vasculitis with any primary small-vessel vasculitis
PR3- or MPO-ANCA positive PR3- and MPO-ANCA negative

Low suspicion for secondary vasculitis

ey e

Experienced center and No biopsy contraindication
rapidly progressive disease

;\

Commence treatment
Biopsy soon after starting treatment
when feasible




DIGO 2021 Anti-GBM disease/Goodpasture
syndrome




glomerular and pulmonary capillaries
S ——

\ 4




Anti-GBM veppitida
Yvvopouo Goodpasture

+

KDIGO 2021 Clinical Practice Guideline for the
Management of Glomerular Disease




Anti-GBM veppitida
Yvvopouo Goodpasture

except those who are treated with dialysis at
presentation, have 100% crescents or >50% global
glomerulosclerosis
do not have

KDIGO 2021 Clinical Practice Guideline for the
Management of Glomerular Disease




nd accurate diagnosis is
essential to guide appropriate
therapy in anti-GBM disease...”

McAdoo SP and Pusey CD, Nephrol Dial Transplant 2026
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McAdoo SP and Pusey CD, Nephrol Dial Transplant 2026




Age related macular degeneration, Rheopheresis High-risk II 2B

dry
Amyloidosis, systemic 32-microglobulin Dialysis-related II 2B
column amyloidosis
TPE Other causes 1Y 2C
Anti-glomerular basement Diffuse alveolar 1C
membrane disease (Goodpasture hemorrhage (DAH) first-line therapy
syndrome) Dialysis- independence | 1B
Dialysis-dependence, no 2B
DAH
Atopic (neuro-) dermatitis ECP I 2A
(atopic eczema), recalcitrant IA I 2C
TPE/DFPP I11 2C
Autoimmune hemolytic anemia, TPE Severe cold agglutinin II 2C
severe disease
TPE Severe warm autoimmune I11 2C
Babesiosis RBC exchange Severe II 2C
Burn shock resuscitation TPE I11 2B
Cardiac neonatal lupus TPE I 2C
Catastrophic antiphospholipid TPE I 2C
syndrome (CAPS)

T —
American Society for Apheresis Grade I-III(1C-2]




Age related macular degeneration, Rheopheresis High-risk I1 2B
dry

Amyloidosis, systemic B2-microglobulin Dialysis-related II 2B

column amyloidosis

TPE Other causes | A/ 2C

Anti-glomerular basement Diffuse alveolar
membrane ¢

syndrome) RESEARCH ARTICLE - Volume 307, Issue 7962, P711-715 19 76

v, Download Full Issue

—— IMMUNOSUPPRESSION AND PLASMA-
aopiccerd  EXCHANGE IN THE TREATMENT OF 2
GOODPASTURE'S SYNDROME 2C

Autoimmune 2C
e C.M Lockwood 2 . T.A Pearson @ . A.J Rees @ . D.J Evans . D.K Peters . C.B Wilson °

Affiliations & Notes \v  Article Info \v/ 2C

Babesiosis RBC exchange Severe II y.

Burn shock resuscitation TPE I1I 2B

Cardiac neonatal lupus TPE I 2C

Catastrophic antiphospholipid TPE | 2C

syndrome (CAPS)

[ — T —— ——F————mw—ww=—=——



MeAétec avadpouikee, mapatnpnone nmapd RCTs

Intervention Dosing Duration of treatment

Plasma exchange « 40-50 ml/kg ideal body weight exchange daily Zgainst Until circulating anti-GBM
5 5% albumin antibodies can no longer be
Immuno - Add fresh frozen plasma at the end of plasma exchange detected; usually 14 days

adsorption in patients with alveolar hemorrhage and/or after
kidney biopsy

Cyclophosphamide - 2-3 mqg/kg orally (reduce to 2 mg/kg in patie 1ts >55 3 months
years); experience with pulse intravenous
cyclophosphamide is limited and efficacy is uncertain
« Cyclophosphamide dosing should be reduced (or
treatment interrupted) in cases of leukopenia

- In patients not tolerating (or not responding to)
cyclophosphamide] rituximab or mycophenolate mofetil
may be tried but expéerience is limited and efficacy

uncertain

KDIGO 2021 guidelines

Glucocorticoids - Pulse methylprednisolone may be given initially up to 6 months

1000 mg/d on 3 consecutive days
« Prednisone 1 mg/kg orally
» Reduce to 20 mg/d by 6 weeks

The parent drug cyclophosphamide has low molecular weight ( ~261 Da)
and is water soluble, meaning that it is theoretically dialysable or

removable by PLEX or hemodialysis before its metabolism




McAdoo SP and Pusey CD, Nephrol Dial
Transplant 2026

2. Goodpasture

Relapse occurs in < 3% of patients

DQR111GMIA NFH- 13U




Suspected Anti-GBM Disease

l

Consider empirical treatment with oral
L

3000

SoveriI et al, Kidney Int 2019

\ 2500

IdeS

200

2000
150

1500

ant-GBM kE/ml

100

anti-GBM U/ml

1000

50
500

—e—pat 1 e refl —e—pat2 —e—pat3 ----- ref 2

J Relapse occurs in < 3% of patients |



Suspected Anti-GBM Disease

l

Consider empirical treatment with oral
glucocorticoids * plasma exchange

1

Detection of Alveolar Haemorrhage Urgent Serology Urgent Kidney Biopsy

Chest radiography, bronchoalveolar lavage Anti-GBM antibody, ANCA If no contra-indications

1

Confirmed Anti-GBM Disease
)
N
r e

Table 1. Clinical characteristics and outcomes in case series of anti-GBM disease published after 2000

Reference Country : Age (years) ANCA-positive (%) Lung Patient Renal
disease (%) = survival® (%) | survival® (%)
Levy et al. [15] UK 1975-1999 81 40 Exclusion criterion 54 79 36
Li et al. [16] China 1992-2003 10 59 20 40 80 20
Segelmark et al. [6] Sweden 1987-1995 75 59 39 21 64 21
Cui et al. [14] China 1997-2002 97 38 26 57 NA 15
Rutgers et al. [8] Netherlands 1978-2003 24 57 46 NA 91 13
Kitagawa et al. [17] Japan 1990-2005 16 61 25 25 88 31
Taylor et al. [10] New Zealand 1998-2008 23 45 Exclusion criterion 39 89 48
Dammacco et al. [18] Italy 2003-2012 10 49 33 60 80 60
Canney et al. [9] Ireland 2003-2014 79 63 33 23 74 na
Alchi et al. [19] UK 1991-2011 43 53 21 40 88 23
McAdoo et al. [13] Czech Republic, 2000-2013 78 61 47 38 86 42
UK, Sweden
van Daalen et al. [7] Netherlands, UK, USA, 1986-2015 123 51 40 35 NA 37
New Zealand S
=
-

*Six-month or 1-year survival is given; some numbers not provided directly in the publications have been estimated through figures and diagrams.

Yes No Sustained anti-GBM negative for 6m prior t

Consider addition of Rituximab transplantation

Consider
maintenance

o < = .o A0 .

Relapse occurs in < 3% of patients

e e——
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MeydAec pneAetec emaycyTC KAl Beparneiac
ovvtnpnone otic ANCA ayyelitidec

Two decades of investigator-initiated and pharma-sponsored trials

Induction of remission
Maintenance of remission

2009 2014

CYCLOPS N
X 2010 a
RAVE/

2008 RITUXVAS/
WEGENT MPROVE
{ A




JVYKPLTIKEC RKATevbuvtnplee odnyiec

Universitatsklinik .
fr Innere Medizin V- Comparison Guidelines .o

NEPHROLOGIE UND HYPERTENSIOLOGIE UNIVERSITAT
INNSBRUCK INNSIRUCK

EULAR 20221 KDIGO 2024 2 BSR 2025 °

Not organ-/life- Organ-/life- Not organ-/life- Organ-/life- Not organ-/life- Organ/life-
threatening threatening threatening threatening threatening threatening

CYC, RTX or CYT,RTX or
RTX > MTX/MMF RTX or CYC RTX or CYC CYC > RTX alternatives (MTX, combination

taduction of MMF) thereof
Remission LoVAS/PEXIVAS GC

PEXIVAS GC /

PEXIVAS GC / consider avacopan PEXIVAS GC / consider avacopan / consider consider svacopen

avacopan

Creatinine > 3.4
mg/dL Consider plasma exchange

(> 300 umol/L)

Consider plasma exchange

Consider a combination of RTX + CYC Consider plasma exchange

Prophylaxis TMP/SMX and IVIG TMP/SMX and IVIG Not mentioned

Maintenance of
Remission

! European Alliance of Associations for Rheumatology, ’ Kidney Disease Improving Global Outcome, * British Society for Rheumatology Abbreviations: CYC
(Cyclophosphamide), GC (Glucocorticoids), IVIG (Intravenous immunoglobulins), MMF (Mycophenolate mofetil), MTX (Methotrexate), RTX (Rituximab),
TMP/SMX (Trimethoprim- Sulfamethoxazole).

Hellmich B, et al. Ann Rheum Dis 2024; 83:30-47; Kidney Int 2024; 105:447-449; Biddle K, et o/. Rheumatology 2025; 64:4470-4494.

RTX > AZA/MTX RTX>AZA + GC RTX > AZA/MTX

Kronbicnler A, Glomcom <U<0



ITpcotodiayveodeioa ANCA ayyelitida

9.3.1 Induction

A4

Recommendation 9.3.1.1: We reco%/mend that
glucocorticoids in combination with rituximab or
cyclophosphamide be used as initial treatment of
new-onset AAV (1B).

The best evidence is available for patients with new-onset AAV.
In patients with severe kidney disease (SCr >4 mg/dl [>354
umol/l]), limited data for induction therapy with rituximab are

available.

RAVE study, NEJM 2010 PEXIVAS study, NEJM 2020
RITUXIVAS study, NEJM 2010 LoVas study, JAMA 2021

CYCLOPS study, AnnRhDi 2009 ADVOCATE study, N 1
MYCYC study, AnnRhDi 2019




I[Ipcot ooy veobeioa ANCA ayyeilsioa

IVAS study, NEJM 2020 LoVas study, JAMA 2021
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100

~
w

ESKD (% of patients)
3

Death or

IVAS study, NEJM 2020 LoVas study, JAMA 2021




ITpcotodiayveodeioa ANCA ayyelitida

the NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 FEBRUARY 18, 2021

Avacopan for the Treatment of ANCA-Associated Vasculitis

David R.W. Jayne, M.D., Peter A. Merkel, M.D., M.P.H., Thomas J. Schall, Ph.D., and Pirow Bekker, M.D, Ph.D.,
for the ADVOCATE Study Group*

Avacopan was noninferior but not
superior to prednisone taper with respect
to remission at week 26 and was superior

to prednisone taper with respect to

sustained remission at week 52

317 pts CYC+RTX
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Practice Point 9.3.1.9: Consider plasma exchange for patients
with SCr >3.4 mg/dl (>300 pmol/l), patients requiring
dialysis or with rapidly increasing SCr, and patients with
diffuse alveolar hemorrhage who have hypoxemia.

Plasma exchange increased
the rate of renal recovery in
ANCA-associated systemic
vasculitis that presented with
renal failure when compared
with intravenous
methylprednisolone

Among patients with
severe ANCA-associated
vasculitis, the use of
plasma exchange did not
reduce the incidence of
death or ESKD

MEPEX study, JASN 2007

PEXIVAS study, NEJM 2020
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Practice Point 9.3.1.9: Consider plasma exchange for patients
with SCr >3.4 mg/dl (>300 pmol/l), patients requiring
dialysis or with rapidly increasing SCr, and patients with
diffuse alveolar hemorrhage who have hypoxemia.

A Primary Outcome According to Plasma Exchange

1004

No plasma exchange

Death or ESKD (% of patients)

Alive and Dialysis independent at 3 mo Paoms echange 352 252 18 135 82 4 10

MEPEX study, JASN 2007  PEXIVAS study, NEJM 2020
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Practice Point 9.3.1.9: Consider plasma exchax
with SCr >3.4 mg/dl (>30°

g with 8t
dialysis or ws afient® * g
Y O— X(}ha‘n'g {for pC ) &Ssgcla;tfen
e
or Jlar HasS

Plasma exchange

or patients
requiring
ients with

exchange

Alive and Dialysis independent at 3 mo Plasms exchange 352 252 186

MEPEX study, JASN 2007

PEXIVAS study, NEJM 2020
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Oral
cyclophosphamide

2 mg/kg/d for 3
months, continue
for ongoing activity
to a maximum of 6
months

Reduction for age:
«60yr, 1.5mg/kg/d
«70yr, 1.0 mg/kg/d

Intravenous
cyclophosphamide

15 mg/kg at weeks
0,2,4,7,10,13
(16,19, 21, 24 if
required)

Reduction for age:
+60 yr 12.5 mg/kg
« 70 yr, 10 mg/kg

dosing for AAV. AAV, ANCA-associated vasculitis; ANCA, antineutrophil cytoplasmic antibody; GFR,
1s; MMF, mycophenolate mofetil.

Reduce by 0.5 mg/kg/  Reduce by 2.5 mg/
day for GFR <30 ml/ kg for GFR <30 ml/
min/1.73 m? min/1.73 m?
Figure 17"~ e
‘)/ -
d ed—cor'ucos’ce\'o\d
Re a
i PEXIVAS ta : 5759
50~
<50k9 75
Week 60 I
50 30 30
25 25 25
3-4 5 20 20
5-6 b 5 15
125 125 25
7 10 !
9-10 10 10

J_==

Rituximab Rituximab and i.v. cyclophosphamide MMF Avacopan

375 mg/m?/week  Rituximab 375 mg/m?/week X 4 weeks, 2000 mg/d 30 mg twice daily

X 4 weeks with i.v. cyclophosphamide 15 mg/kg (divided doses), as alternative to

OR at weeks 0 and 2 may be increased  glucocorticoids, in

1 g at weeks OR to 3000 mg/d for ~ combination with

Oand?2 Rituximab 1 g at 0 and 2 weeks with i.v. poor treatment rituximab or

cyclophosphamide 500 mg/2 weeks X 6 response cyclophosphamide

induction

J—

ANCA Vasculitis with
s ; . T
evere kidney djsease ::'S;U'Itls with diffyse Vasculi
onary hemoyy ulitis in associati ;
Seven treatments Overa hage anti-GBM antibodi::mn it

Daily until pjee
replace albym;
fresh, frozen pl

MaXIMUm of 14 gays, 6

ml/kg volum
. € replaceme
albumin Substitution "

ding stops,
n with
asma

Daily for 14 44
anti-GBM antij
Undetectaple

Ys or unti|
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Kidney recovery can be seen
in the face of advanced Kidney
damage, and induction
treatment should not be
withheld on the basis of

runfavorable histologic findings




Practice Point 9.3.1.5: Consider discontinuation of immu-
nosuppressive therapy after 3 months in patients who
remain on dialysis and who do not have any extrarenal
manifestations of disease.
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Beparmeia v ANCA ayyeut oV
EULAR 20323 As infections are

the leading cause of death within the first year of induction
therapy in patients with AAV,*"® infection prophylaxis with T/S
(800/160 mg on alternate days or 400/80mg daily) is recom-
mended for all patients with AAV receiving CYC or RTX and
patients where treatment with GCs at a dose of =30 mg/day for
4 weeks or longer is envisioned, irrespective of other concomi-
tant immunosuppressants.

BSR 2025

Co-trimoxazole is not recommended alone to prevent disease
relapse but may be useful for infection-associated sinonasal
disease activity. This treatment regimen is distinct from
prophylactic co-trimoxazole for prevention of Pneumocystis
jirovecii pneumonia (PJP) and other infections

Induction Maintenance




ﬂ%apidly Progressive Glomerulonephritisﬁ
(RPGN)

- Loss of kidney function over a short period of time
- Urinalysis with evidence of glomerular disease
(hematuria, proteinuria)

- Crescent formation
\ ( (extra-capillary proliferation in Bowman’s space) /

-

Immune-Complex Mediated
Presence of immune deposits in glomeruli
Ex: IgA nephropathy, lupus nephritis,

cryoglobulinemia, post-infectious GN

~

= Minimal immune deposits, negative IF
= Majority anti-neutrophil cytoplasmic antibody (ANCA) +
c-ANCA: anti-proteinase 3 (CPR) = cytoplasmic neutrophilic staining
p-ANCA: anti-myeloperioxidase (MPO) = perinuclear cytoplasmic staining

£

G

NephSim
www.nephsim.com




B CDhrit;
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Membranoproliferative GN

(

-

\ -
Ao

Immune-Complex Mediated
Presence of immune deposits in glomeruli
Ex: IgA nephropathy, lupus nephritis,

cryoglobulinemia, post-infectious GN  /

. Dfect;
yuliner Ous aSSOCiated GN
Fibrillary GN
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IgA avvelutida

TOo0 N 10TOMaboAOY1IKT) 1KOVA 000 KAl
n mopeia tne ISAN-TEXN ral tne ISAV
dev eival eBKOA0 va S1axwPLoTOoVV...
(n Swagopd PBploketal otn
OVLOTNUAT KT TTPOCBOAT) TTOV

xaparsnpidel tnv ISAV)




ISAN/IgAV(HSP)

H 6egparmeia tne ISAV mapapevel
applrAeyouev...

H avayRrn xprone avoooRKATACTAATIKNC
Bepareiac ovvnOcoe vmoypapuiletal amo
TNV TAPOVO1A TTNC VEPPIKTIC CUUIETOXTC
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ey IsAN/ISAV(HSP)

1A ©P IsAN with RPGN

Patients with rapidly progressive IgAN should be
offered treatment with cyclophosphamide and sys-
temic glucocorticoids in accordance with the KDIGO
2024 Clinical Practice Guideline for the Management
of Antineutrophil Cytoplasmic Antibody (ANCA)-
Associated Vasculitis.®’

IsAV with RPGN
Patients agreeing to the treatment should be treated

in accordance with the KDIGO 2024 Clinical Practice
Guideline for the Management of Antineutrophil
Cytoplasmic Antibody (ANCA)-Azs=s

Vasculitis.®” NGO




ecwum ISAN/ISAV(HSP)
1A SP IsAN with RPGN

Patients with rapidly progressive IgAN should be

off PLEX; ys-

ten| 3O

z‘f” RTX (in refractory ISAV) 3;“
Ol treresrcooroprr—oyropravmre—roraoowy—r=rvorl |

Associated Vasculitis.®”
EEatouikevpuevo 6epamevtiko TTAAVO

<] Amovoila BepamevT KWV TTPWTOKOAACV

1P

A1QOPET IKEC TIPAKT LKEC

N
eos 87 ‘
Vasculitis. NGO




1) INCREASED VASCULAR PERMEABILITY 2) COMPLEMENT ACTIVATION

e | EB 4B Ayyeutida tov AVKOU

\ /e
@

N @
. o L4 [
‘complex deposition in blood vessel wall with v long basement —
i d vascular permeability mediated by platelet- activation of complement
vasoactive amines and IgE-triggered iator of inflammation
ssophils (cyto

ecules)

5) VESSEL DAMAGE

- __ vasculopathy

,

Nepp1t10a TOU AVKOV
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6. Renal Vasculitis
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Obinutuzumab Bepareia Voclosporin

Renal Cyclophosphamide or mycophenolate G
mofetil in combination with cs
.Bxx 61 glucocorticoids for the induction phase. NR No severe
rospective Mycophenolate mofetil or azathioprine o adverse events 113
study combined with low-dose glucocorticoid [113]
regimens for the maintence phase.
Plas e baseline I @m
GYG ? imnm therapy F None
Systematic Rituximab alone or in combination with | 77 Caucasian
review 1259 cyclophosphamide or 38 East-Asian N.R. [114]
(31 studies) mycophenolate mofetil 28 Hispanic

s "Gomplement Severe refractory lupus |
Renal g5 aedddibitiors Eeulizumab renal vasculitis

case report R g reren ——— ST
High-dose corticosteroid, followed by
° Case series 16 pulse methylprgd Risolone, N.R. Infections [86]
B ellm ma‘b plasmapheresis, pulse
u cyclophosphamide, and rituximab
Case series 34 High dose of methylpredmsglone (>38) NR. NR. [96]
and cyclophosphamide
1 AN CT T
Retrospeetivi i Mild (bleeding)  [116]

Pulmonary clinical trials Ther’e ]_S N0 consensus |
casseconol  pegarding the therapeutic | NR [92]

e approach to LV

)N\ O
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Infection-Related Rapidly Progressive Crescentic
Glomerulonephritis

A rapidly progressive
in the setting of IV d
and tricuspid valve

Antibiotics

Steroids
Immunosuppression

Creat: 2.3 mg/dl

Henderson JR, Pembaur KB, JASN 2023



A rapidly progressive glomerulonephritis

associated with type II cryoglobulinemic

vasculitis, in a patient with previous HCV
infection and Waldenstrom macroglobulinemisa,

R (‘,ﬂ 9" <. Creat: 2.6 > 4.4 mg/dl

I PLEX was initiated to
rapidly reduce
d circulating ISM and
< cryoglobulin levels until
clone-directed therapy
took effect




Agsociation of a novel
complement factor H mutation
with severe crescentic and
necrotizing glomerulonephritis




Muia o via popeon
oTelPaatToveppividac pe
elkova TEZN, ypapuikne
gvamnoBeonc ISG ovov IF-6x1
antiGMB-ral xapaKTNPELOT IKTC

elkOvac oto EM
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Creat: 1.2 > 10 mg/dl



“Time is nephrons...”

Euxap10T o TTOAD

Acellular scanning EM
showing variably sized
discrete GBM
perforations in
segmental necrotizing
and crescentic
glomerulonephritis



