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Vascularite rénale
Atteinte des artérioles glomerulaires

La rupture de la MBG conduit a la
libération de médiateurs de

I” inflammation qui vont agir sur les
cellules épithéliales glomérulaires

Formatio#du croissant
(prolifération extracapillaire)




La rupture de la MBG
_ condmt ala Ilberatlon de medlateurs

! |

Formation du croissant
(prolifération extracapillaire)
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Vascularite rénale
Atteinte des artérioles glomerulaires

Le diagnostic etiologique devant une GN extracapillaire
repose sur | analyse des dépbts immuns en IF
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Immunofluorescence

Dépots d’Ig et de fraction du complément

Dépbts d’ac anti- Dépbts linéraies d'igG sur
MBG MBG
Dépobts de CIC Dépbts granuleux Ig et/ou

complément

Absence de depoéts Pas de dépdts d'lg mais
(pauci-immunes) fibrine dans croissant et
nécrose
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Vascularite rénale
Atteinte des artérioles glomerulaires

Le diagnostic etiologique devant une GN extracapillaire
repose sur | analyse des dépbts immuns en IF

Dépots linéaires d’ IgG =

Vascularite secondaire a un
Ac anti-MBG
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Deéefinition

* Vascularite avec anticorps antimembrane
basale glomerulaire : atteinte renale isolee

 Maladie de Goodpasture :

— Vascularite avec anticorps antimembrane
basale glomerulaire associée a une
hémorragie intra-alveéolaire
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GOODPASTURE: PULMONARY LESIONS IN INFLUENZA 863

these cases, while bearing in mind the possibility of their being
distinet infectious diseases of the nervous system, which may
escape detection because of a general similarity in their clinical
manifestations to well-recognized entities does not aid in estab-
lishing lethargic encephalitis as a definite clinical entity. '

THE SIGNIFICANCE OF CERTAIN PULMONARY LESIONS IN
RELATION TO THE ETIOLOGY OF INFLUENZA.

By Ernest W. Goopeasture, M.D.,
BOSTON, MASSACHUSETTS,

] (From the Department of Pathology, Harvard Medical School.)

THE great variations in the results of bacteriological analyses of
the lungs and respiratory tract of those dead of influenza have left
no common ground for agreement upon any one microdrganism as
the etiological agent of this disease. Although in certain sections of
the country evidence seemed to be strongly in favor of Pfeiffer’s
bacillus,! the failure to find this microbrganism and.the predomi-
nance of other invading bacteria in different localities have served
in large measure to counteract what early seemed to be a con-
firmation of Pleiffer’s view of the importance of this bacillus

in otinlaminaal saladinn $a fnllaamen AW hasra dlho comcledle wlomeaad

Goodpasture E: Am J Med Sci 158:863-870, 1919
Stanton MC, Tange JD. Aust N Z J Med 7:132-144, 1958
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Physiopathologie
Role des anti-GBM

THE ROLE OF ANTI-GLOMERULAR BASEMENT MEMBRANE
ANTIBODY IN THE PATHOGENESIS OF
HUMAN GLOMERULONEPHRITIS*

By R. A. LERNER, M.D,, R. ]. GLASSOCK,} M.D., axp FRANK ]. DIXON, M.D.

(From the Depariment of Experimental Pathology, Scripps Clinic and Researck Founda-
tion, La Jolla, Colifornia 92037 .8 ond the Cordiorenal Seclion, Peter Bent Brigham
Hospital, Harvard Medical School, Boston, Massachusetts 02115][)]

Prates 72-T6
(Received for publication 5 July 1967)

The concept that anti-glomerular antibodies might cause glomerulonephritis dates
back to the beginning of this century, when Lindemann demonstrated the nephrito-
genic properties of heterologous anti-kidney antibodies (1). Subsequent work on
nephrotoxic serum nephritis has provided precise information concerning the nature
and potency of these heterologous nephritogenic antibodies, the location and immuno-
chemical characteristics of the glomerular antigen, and some of the mediators of in-
flammation activated by the antibody-antigen interaction (reviewed in reference 2).
A further step toward implicating this pathogenetic mechanism in nephritis was
achieved when it was shown that animals immunized with homologous or heterologous
glomerular basement membranes (GBM) could develop glomerulonephritis (3, 4).
The demonstration of anti-GBM antibody in the serum and kidneys of such animals
and the passive serum transfer of this form of nephritis in sheep (5) and rabbits (6) to
normal homelogous recipients provided definitive evidence that an animal could, upon
appropriate immunization, form nephritogenic anti-GBM antibodies apparently capa-
ble of producing an autoimmune glomerulonephritis,

Lerner RA, Glassock RJ, Dixon FJ.. J Exp Med 1967; 126:989-1004.
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Caractérisation anti GBM

THE JOURNAL OF BI1OLOGICAL CHEMISTRY Val. 263, No. 26, [ssue of September 15, pp. 13374-13380, 1988
© 1988 hy The American Society for Biochemistry and Molecular Biology, Ine. Printed in U1 8.A.

Identification of the Goodpasture Antigen as the «3(IV) Chain of
Collagen IV*

(Received for publication, March 25, 1988)

Juan Sausi§, Jorgen Wieslander9, Jan P. M. Langeveld|, Susan Quinones}, and Billy G. Hudson ||

From the | Department of Biochemistry, University of Kansas Medical Center, Kansas City, Kansas, 66103, the 1 Department of
Medicine, Robert Wood Johnson Medical School, University of Medicine and Dentistry of New Jersey,
Piscataway, New Jersey, 08854, and the YDepartment of Biochemistry, BioCarb, §-223 70, Lund, Sweden

Saus J, Wieslander J, Langeveld JP, J Biol Chem 1988;263:13374-80.
Butkowski RJ, Langeveld JP, Wieslander J Biol Chem 1987;262:7874-7.
Turner N, Mason PJ, Brown R, et al. J Clin Invest 1992;89:592-601.
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RoOle pathogene

Kidrey Intermational, Vol. 54 (1998), pp. 1550-1561

Experimental Goodpasture’s syndrome in Wistar-Kyoto rats
immunized with a3 chain of type IV collagen

MAaURO ABBATE, RAGHURAM KaLLURI,' DanieLa Corna, NaoTo YamacucHl, RoBerT T. McCLUSKEY,
BiLLy G. Hupson, GiusepPE ANDRES, CARLA ZojA, and GiusepPE REMUZZI




Chromosome  Chain Chain
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| Mesangium
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Pedchenko V, Bondar O, Fogo AB, et al..N Engl J Med 2010;363:343-54.
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Pedchenko V, Bondar O, Fogo AB, et al..N Engl J Med 2010;363:343-54.
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Autres

* ROéle de 'immuniteé cellulaire
— Transfert de cellule T anti-collagene 1V NC1 (Wu, JCI 2002)

* ROole des Fcyrecepteur

— Polymorphisme de copie de Fcyr3 (Aitman, Nature 2006)
— FcyR2b- et immunisation NC1/IV (Nakamura, JExMed, 2000)

 ROle du complément
— Souris déficiente en C3/C4 (Sheerin, Clin Exp Immunol 1997)
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Facteurs favorisants

* |Infections

* Toxiques

« Génétique
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GOODPASTURE: PULMONARY LESIONS IN INFLUENZA 863

these cases, while bearing in mind the possibility of their being
distinet infectious diseases of the nervous system, which may
escape detection because of a general similarity in their clinical
manifestations to well-recognized entities does not aid in estab-
lishing lethargic encephalitis as a definite clinical entity.

THE SIGNIFICANCE OF CERTAIN PULMONARY LESIONS IN
RELATION TO THE ETIOLOGY OF INFLUENZA.

By Ernest W. Goopeasture, M.D.,
BOSTON, m‘ﬂ'ﬂ'ﬂm

) (From the Department of Pathology, Harvard Medical School.)

THE great variations in the results of bacteriological analyses of
the lungs and respiratory tract of those dead of influenza have left
no common ground for agreement upon any one microirganism as
the etiological agent of this disease. Although in certain sections of
the country evidence seemed to be strongly in favor of Pfeiffer’s
bacillus,’ the failure to find this microrganism and.the predomi-
nance of other invading bacteria in different localities have served
in large measure to counteract what early seemed to be a con-
firmation of Pleiffer’s view of the importance of this bacillus

in atinlaminal waladinn da fnlluamen Alaw haces dhn cnmeleller wlaee ]

Goodpasture E: Am J Med Sci 158:863-870, 1919
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Toxique

 Tabac

* Hydrocarbure
o Lithotritie

* Alemtuzumab
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Genéetique

* Association forte avec HLA DR2 : 80 %
 Association avec HLA DRB1*1501 and 1502

* Meta-analyse :
— HLA DRB1*1501
— DRB1*04 and DRB1*03
— Fréquence diminuee de DRB1*07 and DRB1*01.
— Fréquence augmentée de DQB1*06



i S ¥is
‘5 i Centre
m E.ﬂ 3 j “I‘ | Cardiovasculaire
i A =

HYRPARC PARCCE)
H E G

Clinique

 Incidence bimodale : 0,5a 1,8 cas/ 10°
— 3eme et 6eme décennie
— Legere predominance masculine

* Formes rénales isolées : 30 a 40 % des cas

« Atteintes rénales
—1a5 % des GN
— 10 a 20 % des GN a croissant
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Signes cliniques

* Insuffisance renale
— HTA tardive
 Signes pulmonaires (37 %)
— Dyspnee
— Hemoptysie
* Signes generaux
 Autres (articulaires etc...)
— Recherche d’'une positivité des ANCA
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Signes biologiques

 GNRP

— Hématurie

* Imagerie thoracique
— Radio
— TDM

» Recherche d’anticorps anti GBM
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Atteinte pulmonaire
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Recherche d’anticorps antiGBM

» Détection par ELISA :

— GBM purifié bovin ou mouton
— Enrichi pour le domaine NC1 de chaine a3Col4

* Test par Western blot
* Deéepdt sur coupe de rein de singe en |F




Powris

Centre de recherche
Cardiovasculaire

PARCC(@)

H E G P




Y e Pois
- 5 4! | Centre de recherche
T‘ ) ! . | Cardiovasculaire
‘. W )

I W LA -
= ol PARCC@
HYRPARC . L % i

Atteinte pulmonaire

Alvéolite hémorragique diffuse
Pneumocytes turgescents
Hematies

Macrophages avec hémosideérine
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Pronostic

 Vital : pulmonaire

* Fonctionnel : rénal
— Dialyse a la présentation

— % de glomérules atteints (85 % a 100 % si
dialyse)

* Pas ou peu de rechutes
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Principe du Traitement

* Urgence thérapeutique en cas de
confirmation et/ou hautement suspect

 Pas de traitement d’entretien

* Transplantation rénale quand anti GBM
negatif pendant 6 mois
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Type de Traitement

Indication

* Immunosuppression
— Cyclophosphamide
— Corticosteroides

* Plasmaphereses

* Tous les patients sauf
— Dialyse a la présentation
— 100 % de croissants sur la biopsie rénale
— Absence d’hémorragie pulmonaire




Modalites

Initial
Plasma exchange Daily, 4 L exchange for 5% human albumin solution; use 300 to 600 mL fresh frozen plasma within 3 days of any
invasive procedure (e.g., biopsy) or in patients with pulmonary hemorrhage: continue for 14 days or until
antibody levels are fully suppressed; withhold if platelet count <70 X 10%mL, or hemoglobin <9 g/dL;
watch for coagulopathy, hypocalcemia, and hypokalemia
Cyclophosphamide Oral dosing at 2 to 3 mg/kg/day (round down to nearest 50 mg; reduce to 2 mg/kg/day in patients over
55 years); stop if white cell count <4 > 10°/mL and restart at lower dose when counts >4 x 10°/mL
Prednisolone Oral dosing at 1 mg/kg/day (maximum 60 mg): reduce dose weekly to 20 mg by week 6 and then more

slowly: no evidence for benefit of intravenous methylprednisolone and can increase infection risk (possibly
use if plasma exchange not available)

Prophylactic treatments Oral nystatin and amphotericin (or fluconazole) for oropharyngeal fungus infection; ranitidine or proton-pump
inhibitor for steroid-promoted gastric ulceration; low-dose cotrimoxazole for Pneumocystis carinii pneumonia
prevention; consider acyclovir as cytomegalovirus prophylaxis: consider calcium/vitamin D for prevention of
osteoporosis (but relatively short course of steroids)

Maintenance

Prednisolone Reduce dose slowly from 20 mg at 6 weeks; stop completely by 6 months
Cyclophosphamide Stop after 2 to 3 months; no further cytotoxic agents necessary
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Journal of Autoimmunity o (2015) 1-6

Contents lists available at ScienceDirect

Journal of Autoimmunity

El t.'}a'-\ IER journal homepage: www.elsevier.com/locate/jautimm

Forum

Rituximab in anti-GBM disease: A retrospective study of 8 patients

Maxime Touzot *, Johanne Poisson °, Stanislas Faguer ¢, David Ribes ©, Pascal Cohen ¢,
Loic Geffray ©, Nadia Anguel , Helene Francois ™", Alexandre Karras ¥, Patrice Cacoub ™,
Antoine Durrbach *", David Saadoun ™"

* Service de néphrologie, IFRNT, Le Kremiin-Bicetre, France

¥ Département de Médecine Interne et d'lmmunologie clinigue, Groupe Hospitalier Pitié-Salpetriere, 84, boulevard de I'Hopital, Paris 75013, France

© Departement de Nephrologie et Transplantation d'Organes, Centre Hospitalo-Universitoire de Rangued, Towlouse, France

4 Service de Médecine inteme, groupe hospitalier Cochin, Paris, France

¢ Service de médecine Interme CH Hsieux, France

"Service de réanimation médicale, CHU Bicétre, Le Kremlin-Bicétre, France

E Service de néphrologie, hopital européen Georges-Pompidow, Paris, France

" insritur National de la Santé et de la Recherche Médicale INSERM U1014 Villejuif, France

| Centre national de référence maladies systemigues et autoimmunes rares, DHU Inflammarion, Immunopathologie, Biothérapie, Université Paris Vi—Pierre
er Marie Curie, Paris, France
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Resultats

Survie patients Survie rénale

I L | D

B A 10 ] — older patients
1.0+ . - - younger patients
— older patients
74 8 (y - - younger patients 0.8 P=0.5
= " Thw Q70 P=0.005 E
u L] —
-2 'ﬁii-l‘
- - il
o 06— emmmnnnes il |
E L--li.----l.---l-ll.----l E _I
= &
® E n4—
& 04— e’
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.00 20.00 40.00 G000 &0.00 100.00 120,00 0.00 20.00 40.00 60.00 80.00 100.00 120000
Follow-up (months) Follow-up (months)

Cui Z et al. AJKD 2011,;57:575-582.
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Devenir en 2017

CJASN ePress. Published on November 21, 2017 as doi: 10.2215/CJN.04290417

Article

Predicting Outcome in Patients with Anti-GBM
Glomerulonephritis

Emma E. van Daalen' J. Charles Jennette® Stephen P. McAdoo® Charles D. Pusey,” Marco A. Alba” Caroline J. Poulton’®
Ron Wolterbeek,® Tri Q. Nguyen,® Roel Goldschmeding® Bassam Alchi,® Meryl Griffiths® Janak R. de Zoysa'®
Beula Vincent,'” Jan A. Bruijn," and Ingeborg M. E&jﬂn?&r

Clin J Am Soc Nephrol. 2018 Jan 6;13(1):63-72
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--= 1886-2000
100+ Log rank P=0.01
— 2001-2006
i"—e' 75+ - 2007-2015
2
2 3
=
: Bl s e Ot S e
§ 1
X 5 I ...................
0 L] L Ll 1
0.0 25 5.0 7.5 10.0
N at risk Follow-up (years)
1986 to 2000 41 8 7 5 2
2001 to 2006 38 6 4 2 0
2007 to 2015 44 11 6 2 0

Van Daalen EE et al. cJASN epub Nov 2017
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Kid ney function

|
at follow-up  /
| atiolowp

{-“"/Igatient survivgl\‘\
.end of follow-up//
-

__.—-"'_/

123 patients
| I
Dialysis Dialysis
dependent (n=69) independent |
(n=54) |
B [ T o R I R I
. Focaln=0 | | Focaln=0 | | Focaln=14 | |  Focaln=1
. Crescentic n=4 | ' Crescentic n=47 | ' Crescenticn=12 | ' Crescentic n=9 |
. Mixedn=2 | = Mixedn=8 . Mixedn=9 | | Mixedn=7
. Scleroticn=0 . Sclerotic n=8 | . Scleroticn=1 ' | Scleroticn=1
' Dialysis ' Dialysis
Kidney function dependent/ Stable kidney dependent/
recovery (n=6) transplanted function (n=36) transplanted
(n=63) (n=18)
Alive n=4 Alive n=41 Alive n=31 Alive n=13
Death n=2 Death n=22 Death n=5 Death n=5

Van Daalen EE et al. cJASN epub Nov 2017
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Tahle 6. Prognostic significance of clinical and histopathelogic parameters on ESRD

oo Univariable Analysis Multivariable Analysis® Multivariable Analysis®
Varia
HR (95% CT) P Value HE (%5% CI) P Value HR (95% CI) PValue
Age, yr 1.02 (1.01 to 1.03) =00 107 (1.00 to 1.03) 0.06
Males 1.19 (0.77 to 1.84) 0,44
Lung involvement 1.19 (0.75 to 1.88) 047
Double positivity 1.07 (0.64 to 1.78) 050
Serum creatinine at 4.83(2.75 to 8.47) <0001 1.98 (0.9 to 4.10) 0.07
presentation
=57 mg/dl
Drialysis dependency at 6,50 (3.68 to 11.47) <0.001 i " 3.2 (1.6 to 6.3) 0,001
tatiom
Histopathologic dassification <001 0.15
Focal (reference)
Crescentic 20,29 (2.80 to 147.26) .38 (1.10 to 63.87)
Mixed 1167 (1.54 to 88.47) 6.77 (0.87 to 52.65)
Sclerotic 25,72 (3.24 to 204.51) 11.17 (1.34 to 3.13)
Percentage normal 0.95 (0.93 to (L.98) <0001 0.97 (D95 to 0,99) <0.00 0.97 (0.95 to 0.99) 0.01
meruli
?ﬂmg& cellular 1.02 (1.01 0 1.02) <0001 1.02 (1.00 to 1.05) 0.09
crescents
Percentage globally 1.01 (1.00 to 1.02) 0.20
Sclerotic eruli
Interstitial fibrosis and 1.88 (1.20 to 2.95) <0.01 138 (057 to2.18) 0.17
tubular atrophy,
soore 2-3
Interstitial infiltrate, 2.35 (1.4 to 3.83) 0.001 1.90 (1.16 to 3.13) 0.01 202(1.2 0 3.5 0.1
soore 2-3
Tubulitis, present 1.51 (0.96 to 2.35) 0.07

HE, hazard ratio; 95% CIL, 95% confidence interval.
*Each parameter that was significant in univariable analysis, was analyzed in a multivariable analysis including dialysis dependency at presentation. Dialysis dependency at presentation
remained significant in each multivariable analysis with P values =002
"Parameters that were significent in the multivariabli analysis* wene included in this multivariate analysis.

Van Daalen EE et al. cJASN epub Nov 2017
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Survie renale selon histologie
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Van Daalen EE et al. cJASN epub Nov 2017
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Survie patient selon histologie
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Van Daalen EE et al. cJASN epub Nov 2017
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«2a14 %

« Délai
— Médiane 4,3 ans (1 a 10 ans)
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Surwe apres traitement de
suppleance

» Patients
— ANZADATA : entre 1963 et 2010
— 58422 avec RRT dont 449 pour antiGBM (0,7 %)

Tang W et al. Kid Int 2013;83:503-510.
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Survie patient

¢ DéCéS 1.0 - \ ESS;)];:?SUSE
— 33 % (VS 46 %) '--x___{% +gr;5:zs§:;nmm
0.8 - ; — Anti-GBM-censored
— Médiane : 5,93 ans (vs 4,41)
'é 0.6
« Facteurs de risque
— Age .
— Hémorragie pulmonaire =1
— Diabete 0.0 -
o 2 4 6 8 10
. Time (years)
Anti-GBM 447 199 101 52 34 19

Other 56,490 29,120 14,703 726 3478 652
Tang W et al. Kid Int 2013;83:503-510. ot ! 14,7 7265 7 165!
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Survie renale (apres dialyse)

» Récupération d’'une fonction rénale : 3 %

» Retour en dialyse : 77 %
— Délai : [1.05 ans (0.1 — 7.92)].



g
=
=
w
2
=
e -
E 0.4 ESRD cause
5 _r Dthers
— Anti-GBM
-+ Others-censored
0.2 4 Anti-GBM-
censonad
0.0 -
] I I ] 1
0 5 10 15 20
At risk DS fYDRe)
Anti-GBM 224 122 i 42 26
Other 19,455 10,333 5743 2863 1337
Patient

104 ¢ ESRD cause
_ Anli-GEBM
== Cthers-censored

0.8 - —+ Anti-GBM-cansored
g
e 06
?
2
=
g 0.4 5
-
5]

0.2 =

0.0 5

T T T T T
0 5 10 15 20
Time rs
At risk (yoars)
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Greffe réenale

« Deélai avant transplantation

1.0 Time to transplant
. Récidive N e
. N 0.8 4 ﬂ-_, ; {31 Year-censored
— Entre 5 mois a 12 ans i
— 50 % si AcMBG présent T Ty
e T
— 5 a 15 % si plus de 6 mois apres la ¢ —
disparition des Ac. S 04-
3
* Alport
. 0.2 4
— AntiGBM : 5 % des cas
— 15 % de dépobts sur MBG 00
— 3 % de GNEC 0 5 10 15 20
. . Time (years)
— 0,4 % de Maladie de Goodpasture s 2% 2% i :
=1Year 182 86 54 27 17

— 75 % perte greffon
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Formes particulieres

 Association GEM

* AntiGBM atypique
— Sans antiGBM associé
— Roéle de depots monocloclaux d’lg
— Roéle de sous classe d’IgG (IgG4)

OhlssonS et al. Am J Kidney Dis 63: 289-293, 2014
Nasr SH, et al. Kidney Int 89: 897-908, 2016
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Patients double-seropositive for ANCA and

anti-GBM antibodies have varied renal survival,

frequency of relapse, and outcomes compared to OPEN
single-seropositive patients

Stephen P. McAdoo', Anisha Tanna', Zdenka Hruskova®, Lisa Holm”, Maria Weiner”,
Nishkantha Arulkumaran', Amy Kang', Veronika Satrapova’, Jeremy Levy', Sophie Ohlsson’,
Vladimir Tesar’, Marten Segelmark” and Charles D. Pusey'

'Renal and Vascular Inflammation Section, Department of Medicine, Imperial College London, London, UK; Eﬂepartment of Nephrology,
General University Hospital, Prague and First Faculty of Medicine, Charles University, Prague, Czech Republic: *Department of Nephrology
and Transplantation, Skdnes University Hospital, Lund, Sweden; and *Department of Nephrology and Department of Medical and Health
Sciences, Linkdping University, Linképing, Sweden
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