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Altered	disease	curves	=	>	Ageing?

Adapted	from	Schneider,	D.S.	
(2011).

PLoS	Biology,	9(9),	e1001158.
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"The	normal	man	is	the	normative	man,	being	able	to	introduce	new	standards,	even	organic,"	
depending	on	the	environment	and	livelihoods	
Þ pathological	=	"another	normal	?”
Georges	Canguilhem ”Le	normal	et	le	pathologique”,	Paris,	PUF,	1966

Pathogenic	burden	(AU)
(parasite	load,	bacterial	load,	diabetes	duration	and	intensity,	
high	blood	pressure,	hypercholesterolemia,	xenobiotics
exposure,	auto-immune	stress… )
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The	Glomerular	Filtration	Barrier
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Human vasculitides

Kidney	damage	and	failure

2012	revised	International	Chapel	Hill	Consensus	Conference	Nomenclature	of	Vasculitides.



Patient survival overall
(solid line) with 95% CI
(grey area) compared
with a sex-matched, age-
matched and
calendar year-matched
general population
(dashed line).

Heijl C,	et	al.	RMD	Open	2017;3:e000435

Long-term	patient	survival	in	a	Swedish	population-based	cohort	of	
patients	with	ANCA-associated	vasculitis

1- >90%	“remission	rate”	at	1y?
but	AAV	is	still	a	catastrophic	disease	
with	poor	outcome!

2- We	must	find	therapies	that	are	
immediately	effective	in	halting	
kidney	injury.



Survival	of	GPA:	Population	Based	Study	in	UK



Pauci-immunes

ANCA
Activated neutrophils

anti-GBM	Abs

anti-α3NC1	/	α5NC1
Autoreactive T	Lymphocytes

Immune	complexes	

Auto-antibodies
Complement activation	
Various Mechanisms (Lupus,	IgA	
Nephropathy,	infections…)

Common	mechanisms causing
loss of	tolerance of	glomerular	epithelial cells to	vasculitides?

Crescentic Rapidly Progressive Glomerulonephritis (RPGN)



Induction of Mitogenic Glomerular EGFR ligands in Crescentic RPGN ?
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De novo expression of HB-EGF in podocytes & PECs
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Autocrine HB-EGF induces a proliferative and migratory phenotype 
in podocytes in vitro

stationary	state

migratory	phenotype:

Apical	protrusions	

Attachment	to	the	
substratum

Primary	podocyte	outgrowth	from	decapsulated	glomeruli

-76%
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Conditional deletion of the Egfr gene in podocytes
limits glomerular inflammatory destruction
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Bollée	G	&	Flamant	M	et	al.	Nat	Med.	2011;17(10):1242-50.				
Harris	R	Nat	Med.	2011;17(10):1188-9.	Editorial.	
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Acting Locally to Stop Crescent Formation?



Activation of STAT3 in glomeruli during CGN 
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Deletion of Stat3 in podocytes only is sufficient to limit
fatal renal destruction during CGN
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A	Role	for	the	Epithelial	Metabolism
In	Glomerular	Cells	Phenotype	Switch?

Free	fatty	oxidation	to	glycolysis	mode?	

How	does	the	disease	spread	
to	the	whole	organ?



Nature	Medicine
doi:10.1038/nm.3159
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Healthy	Glomerular	
Epithelial	Cells	express
PPARg constitutively	



François	Gaillard

Is	Constitutive	PPARg Kidney Epithelial Expression 
A Tonic Cytoprotective Mechanism? 
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Regulation of PPARγ during Chronic Interstitial Fibrosis?

Control NTS
0

20

40

60

80

###

%
 o

f P
PA

R
γ 

po
si

tiv
e 

nu
cl

ei
 p

er
 fi

el
d

Control NTS

0

10

20

30

Control NTS Stattic

#

%
 o

f s
iri

us
 r

ed
 

po
si

tiv
e 

ar
ea

35



Kidney International 2007 71, 1232-1239 

PPARg agonism limits apoptosis in PAN-injured podocytes



Nephrol Dial Transplant. 2011;27(1):174-181.

Protective	effects	of	PPARγ	agonist	in	acute	nephrotic	syndrome



Pioglitazone	Enhances the	Beneficial Effects of	Glucocorticoids in	Experimental
Nephrotic	Syndrome

S.	Agrawal,	M.	A.	Chanley,	D.	Westbrook,	X.	Nie,	T.	Kitao,	A.	J.	Guess,	R.	
Benndorf,	G.	Hidalgo	&	W.	E.	Smoyer
Scientific	Reports volume	6,	: 24392	(2016)
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PPARg AGONISM:

A SAFE WAY TO INHIBIT STAT3-DEPENDENT 

INFLAMMATION AND FIBROSIS?



Integrating	Resistance	&	Disease	Tolerance	for	Therapy
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