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In 1967 at the 
 Actualités Néphrologiques de l’Hôpital Necker, 

glomerular IgA deposits were reported  

Berger J, Hinglais N. Intercapillary deposits of IgA-IgG. 

J Urol Nephrol (Paris) 1968 



several hits are needed  

for the development  

of IgA nephropathy 
Proliferation 

ECM production 
Cytokines 

Growth factors  

 First targeted treatments  
aimed at  reducing IgA levels: 

no effects of  phenitoin 
no effect of tonsillectomy  



22 pathways are induced  

in mesangial cells by Galactose-deficient IgA1,  

most of which mediate inflammation 

J Am Soc Nephrol. 2017 28 :2961-2972.  



IgAN is an inflammatory disease:  

 

corticosteroids  have pronounced anti–inflammatory effects  

and rather weak immunosuppressive activity. 



Kobayashi Y. 

Q J Med 61: 935-943, 1986 

Oral prednisone (40 mg/d tapered over 1–2 years) 

 in early phase of IgAN (GFR >70 ml/min and proteinuria of 1–2 g/day)  

•  reduction in proteinuria  

•  protection from functional decline at 10 years follow-up. 

Berger J, Hinglais N. Intercapillary deposits of IgA-IgG. 

1968 



Barbour 



Treatment of IgAN 

Relatively high-dose and short-term therapy (P>30 mg/day or high-dose i.v  MP pulses for ≤1 year) 

produced significant renal protection,  

whereas low-dose, long-term steroid use did not. 



Unmet needs and  unanswered questions 
about the use of corticosteroids (CS)  in IgAN 

• Effectiveness of CS in patients with  
- suboptimal  renal function (eGFR<50 ml/min)  
- advanced CKD (eGFR<30 ml/min)  
- mild-moderate proteinuria (>0.5 <1 g/day) 

 
     - different renal lesions (MEST scores) 
     - different  clinical phases of activity (attack therapy  
 versus maintenance therapy) 
 

•  Exhaustive attention and documentation of 
       adverse events. 

 
 



JASN 2017; 28:25-33 



Outcomes RASB 
(184 cases) 

RASB+CS 
(184 cases) 

Change in proteinuria during entire follow-up 

(g/day) 
-0.3 (-1.1, 0.3) -0.8 (-1.6, -0.2) <0.001 

Reduction proteinuria to <1 g/day (%) 54% 84 % <0.001 

Rate of renal function decline  
(mL/min/1.73m2/year) 

-3.2± 8.3 -1.0 ± 7.3 0.004 

ESRD (%) 20 7 0.003 

Combined end-point  50% decrease in eGFR or 
ESRD (%) 

27 12 0.008 

Propensity-matched patients in VALIGA cohort: 
renal outcomes were better  in 

Corticosteroid (CS) +RASB  than RASB alone 

 
 



HR 0.48 (0.28-0.82) 
HR 0.38 (0.18-0.82) 



Similar effects of 

corticosteroid pulse 

therapy in IgAN  in 

different CKD stages  

Changes in proteinuria in IgAN after corticosteroids .  
Sarcina C … and Pozzi C  Clin J Am Soc Nephrol. 2016, 11:973-81 



 Predictive value of time average proteinuria (follow-up proteinuria) 

(survival  from 50% decrease in eGFR and/or ESRD) 

TAP<0.5 g/day vs 0.5 to 0.9 g/day : p<0.001 

TAP 0.5 to 0.9 g/day  vs 1.0 to 1.4 g/day:  p= 0.001 

TAP1.0 to 1.4 g/day vs 1.5 to 1.9 g/day:  p= 0.04 

Coppo et al  VALIGA  2014  Kidney Int 



Proteinuria <1g/d Proteinuria  1-3 g/d Proteinuria  >3 g/d 

CS+RASB: 64% <1g/d 

RASB: 4% <1g/d 



Benefits of CS in addition to RASB in IgAN patients 
 with  proteinuria >1 g/day, even with an initial eGFR <50 ml/min/ 1.73 m2 
CS benefits extended to CKD 3-4. 
 No rapid benefits when proteinuria <1g/day, but need of long term follow- up 

Questions  still open about Corticosteroids in IgAN 
- suboptimal  renal function (eGFR<50 ml/min)  
- advanced CKD (eGFR<30 ml/min)  
- mild-moderate proteinuria (>0.5 <1 g/day) 



Persistent proteinuria  > 0.75 g/day,  <3.5 g/day  is spite of 
 6 months of comprehensive supportive care 
• supportive care alone  
• supportive care with the addition of immunosuppressive therapy  

a) eGFR of > 60 ml/min: 6 months glucocorticoid (9 x1g  IV MP pulses+ OP 0.5mg/kg.eod 

b) eGFR  > 30  <59 ml/min: 3 years immunosuppression : cyclophosphamide 1.5 mg/kg for 3 
months, followed by azathioprine 1.5 mg/kg for months 4-36   

          plus  

        oral prednisolone  40 mg/day, tapered to discontinuation at month 36 
  
 



full clinical remission : 
 <0.2 UP/Ucr with stable eGFR (decrease in eGFR < 5 ml/min /1.73m2) 

decrease in the eGFR  of at least 15 ml/min/1.73 m2  

 





 
  
The STOP-IgAN trial  
 
• Was  powered to detect differences in clinical remission, which did it in 

favour of CS/IS. Changes  of proteinuria during the follow-up  need a long 
observation to produce effects on GFR decline protection  

 
• Small changes in eGFR 15 ml/min  are not a valid surrogate end-point. The  

RCT was too short and underpowered to detect established outcomes like 
50% change in eGFR 
 

 
 



The New England  Journal of Medicine  
correspondence 

nejm.org March 10, 2016 

The STOP-IgAN trial is the best evidence yet that adding an aggressive 
immunosuppressive regimen to aggressive kidney-protective therapies 
provides some benefit after 3 years of treatment (e.g., greater likelihood of 
complete remission of proteinuria and clearing of microscopic hematuria) 
but at a substantial cost (infection and one death from sepsis).  
Isabelle Ayoub,  Lee Hebert,  Brad H. Rovin, M.D. 
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TESTING  RCT 

• 262 participants  randomized (eGFR, 59 mL/min, proteinuria 2.40 g/d) 

      followed over  a median of 2.1 years  

 

recruitment was discontinued because of excess serious adverse events. 

                15% in methylprednisolone group vs 3.2% in placebo (P = .001)  

                mostly due to serious infections (8.1% vs 0;  P < .001), including 2 deaths. 

 

  

• Primary renal outcome (ESRD or a 40% decrease in eGFR ) 

 

      in 6% in methylprednisolone group vs 16% in placebo group (P = .02) 

• Proteinuria > 1 g/day in spite of  3 months of optimized RASB supportive care,  

•  eGFR  20 to 120 mL/min/1.73m2. 

 

•  Randomized to oral methylprednisolone (0.6-0.8mg/kg/day) or placebo for 2 months, then 

weaning over 4 to 6 months.  

 





Renal function AE in CS alone AE in 

CS+azathioprine 

Study 1  

( Lancet 1999) 

eGFR 90 ml/min  

2.3% -  

Study 2 

( JASN 2010) 

eGFR 81 ml/min  

5.7%  16.8% 

Study 3 

(JN 2013) 

eGFR 34 ml/min  

15.4%    30.0% 

(Sarcina C and Pozzi C, CJASN 2016)

Adverse events  (AE) and renal function 

STOP  

Rauen et al , NEJM 2015 

 33% of patients  eGFR <60 

ml/min 
 

TESTING 
Lv et al, JAMA 2017 

 38.5%  of patients  eGFR<50 

ml/min 
  



Patients  enrolled  in  all the RCTs  were selected  only on 

the basis of persistent proteinuria >1 g/day 

 

 

histopathology was not considered  

 (active versus sclerotic lesions) 

 



Kidney Int. 2016 Jan;89(1):167-75.  

901 IgAN from 
the Oxford Classification study  (167 cases) 
North American  validation  study (87 cases) 
VALIGA validation study (647 cases) 
Primary outcome (50% decrease in eGFR or ESRD). 



  clinical data at  

biopsy 



Patients with M0 and T0  have low risk even if UP 1-1.5 g/day 

Patients with M1 and UP at biopsy < 1g/day are at high risk 
 

 proteinuria   (UP) at RB 

< 1g/d with M0  

 1-1.5g/d, and M0 and T0 

 UP at RB  ≤ 1g/d, and M1 

2-yrs follow-up UP 1-2 g/d 

qualified for steroids by KIDGO 

 UP at RB 1-1.5 g/d, and M1 and T1/2 

Kidney Int. 2016 Jan;89(1):167-75.  



RASB  Corticosteroids+RASB  p 

M1  

 eGFR yearly loss ml/min/y 
 

- 6.1 -1.8 0.001 

Final proteinuria  < 1 g 57% 80% 0.008 

S1 

 eGFR yearly loss ml/min/y - 3.7 -1.1 0.009 

Final proteinuria < 1 g 52% 84% <0.001 

T1 

 eGFR yearly loss ml/min/y 
 

-5.0 -0.9 0.002 

Final proteinuria < 1 g 45% 76% 0.004 

VALIGA  observational study study 

Outcomes  in propensity score matched IgAN patients with MST lesions  





Podocyte hypertrophy or tip lesions   
are markers of podocyte injury 
 and in untreated patients are 
associated with  
• proteinuria increase 
• worse prognosis 

 
 
 

 
 
 



 

 

 

 

In these patients without  
corticosteroid treatment  

E1 score was predictor of worse 
renal survival.  HR 4.75 , p<0.001 

 

 

J Nephrol 2016 



Crescents correlated with E1 and  

were  associated with immunosuppressors. 

 



Crescents were predictive of combined event, 

but only in patients not receiving immunosuppressors.  

 



MEST-C : 

C0: no crescents 

C1 < 25% of glomeruli 

C2   25% or more glomeruli           
  with crescents 

Kidney Int. 2017 May;91(5):1014-1021.  



Is it time to design new RCTs,  

looking for personalized teatments of IgAN 

considering pathology lesions? 



• proteinuria >1.0 g/24 h, eGFR >30 ml/min  
 
• biopsy within 1 month  
• crescents (>10 <50% of glomeruli)  
• endocapillary hypercellularity or glomerular necrosis,  
• tubular atrophy/interstitial fibrosis <50% 

• Primary end point:  rate of complete remission at 6-12 months  
         (UP undetectable, stable  Cr ,not  >25% baseline).  
• Secondary end points:  time to remission and  
         changes in active proliferative lesions on a repeat biopsy.  

MMF+ prednisone  half doses versus full-dose prednisone did not differ in reducing proteinuria, 
but fewer adverse events with similar results. 

Prednisone 0.8-1 mg/Kg /d  2  mo, tapering 4 mo 

vs MMF + half dose P 



Patients at risk of progression thought to benefit from corticosteroids: 

persistent  proteinuria > 3 g/day (**) 

Persistent proteinuria >1 g/day (*) 

proteinuria  < 1 g/day with M1 or E1 or  S1 with podocytopathy or when C 1- C2 (§) 

For all patients with  IgAN and proteinuria > 0.75 <3.5 g/day: 

rigorous supportive care targeting RAS,  dysmetabolism and  lifestyle 

Addition of  corticosteroids   to supportive care induces reduction in proteinuria   

possible  reno-protective effects on the long term (**) 

benefits also when GFR < 50 ml/min71.73m2 (*)  

increase in adverse events  but mostly in cases with  impaired renal function (**) 

 No  when  

proteinuria  0.75- 1.5 g/day and 

negative MEST scores  (§)  

  

 is additional 

corticosteroid 

therapy needed? 

YES when IgAN  is in progression with 

rapid loss of GFR (**) 

   

 YES when risk factors are present  (**) 

Addition of alkylating agents  /antimetabolites  to corticosteroids 

is not indicated in non vasculitis-like  progressive forms (*),  

particularly when GFR < 50 ml/min/1.73 min (**)  
   

§  suggestion 

* consistent indication 

** strong indication 

Coppo 2017 JASN 



Patients  enrolled  in  all the RCTs  were selected  only on the basis of persistent proteinuria >1 
g/day 
  

 
histopathology was not considered  
 (active versus sclerotic lesions) 
 

 

rapidity of progression over the previous weeks/months   
was not considered 
      (fast versus indolent course) 



sCr > 1.5 mg/dl, worsening e-GFR & expected ESRD in 5 years 

proteinuria 4-4.8 g/day. 

 

Prednisone for 2 years, cyclophosphamide for 3 months,  

azathioprine for 2 years 



2016 Nov;186:115-133. 



Should we in the future continue to expose patients 

with IgAN to the systemic 

effects of steroids? 

 



 
involvement of intestinal  

mucosal immunity  

in the pathogenesis of IgAN: 

focus on the 

the gut-kidney axis  
  



Activation of intestinal immunity in IgAN: 
subclinical intestinal mucosa  inflammation 

leading to IgA dysregulated synthesis  

Sites of mucosal B cell induction:  

lower ileum and ascending colon  

with high density of Peyer’s patches.   





  

 

Blisibimod 

 targeting intestinal 

mucosal immunity 



failed to show  after 1 year any improvement in eGFR, proteinuria, 

Gd-IgA1 or anti-Gd-IgA1 antibody levels 



 
 

 CD20-CD19+ CD27high plasmocytes/plasmoblasts 

express IgA, the mucosal cell adhesion molecule β7 integrin  
and the mucosal chemokine receptor CCR10 

  B cells resident in the mucosa  
are not deleted by Rituximab  

Rituximab is not useful in 
ulcerative colitis  



  

 

Blisibimod 

 targeting intestinal 

mucosal immunity 



Factors controlling the 

switch to IgA: 

TNF family members 

 B cell activator factor  

BAFF (BlyS) 

APRIL 

 

Critical role for 

IgA production  



Clinical data  

Experimental evidence 

Serum BAFF is increased in IgAN patients 

BAFF  promotes proliferation of mesangial cells 



Clinical Trials. Gov 

NCT02062684         BRIGHT-SC: Blisibimod Response in  IgA 

   Nephropathy Following At-Home Treatment by 

   Subcutaneous Administration 

_______________________________________________________ 

   drug:  Blisibimod; 

   drug: Placebo 

Recruiting 

 Interventions 

NCT02808429               Safety and Efficacity  Study of    

               Atacicept 25 mg to treat  IgAN    

    

 ____________________________________  

   drug:    Atacicept 25 mg  

      drug:   Placebo 

Recruiting 

 Interventions 

Target: BAFF 

Target:TACI 

Phase 2 BRIGHT-SC study of blisibimod in 58 patients with IgAN.  
Interim analysis 
 
Patients were treated for up to 2 years, with at least 60 weeks of treatment. 
 
Blisibimod: no change in proteinuria  with slight decline  
Placebo:  increase in proteinuria 

 



 
 
Spontaneous IgAN mouse model expressing 
 human IgA1 and CD89 (double transgenic 
alpha1KI-CD89Tg mice) 
 
 
 

The complexes IgA1-CD89 interact with 
transferrin 1R (TfR1/CD71) and 
transglutaminase 2 (TG2) 
 



Gluten free diet for 3 generations 

reduction in  

• IgA1 mesangial deposition 

• glomerular inflammatory-cell infiltration  

• IgA1–sCD89 complexes in serum and kidney eluates 

• hematuria 

Gluten diet for 30 days 

 

Intestinal injury 

 (inflammation and villous atrophy) 

Increase in 

• IgA1–sCD89 complexes 

• IgA1 mesangial deposition 

• IgA1 antigliadin Ab 

• correlation with proteinuria 

. 



Correlation  between anti-gliadin antibodies and proteinuria 

in experimental 
alpha1KI-CD89 mice 

on gluten diet 

in patients with IgAN   



Early gluten-free diet abolishes IgAN development, hematuria 
and proteinuria in alpha1KI-CD89Tg mice 



Gluten-induced experimental IgA glomerulopathy  
Coppo R, et al Mazzucco G, Martina G, Roccatello D, Amore A, Novara R, Bargoni A, 
Piccoli G, Sena LM. Lab Invest.1989 ;60:499-506. 
 

gluten-free diet 
Oral immunization with 

gliadin 



NEJM correspondence  
Coppo R et al  
October 30, 1986 



Conclusion of early studies (30 years ago) 

to target  gluten  for treating patients with IgAN 

Need of a new RCT  testing  gluten-free diet in IgAN  

• Gluten-free diet was of some benefit in our exploratory study (29 patients without 

evidence of celiac disease) with  reduction of proteinuria,  but without effect on renal 

function decline after 4 years.  

 

• The gluten-free diet is difficult to be followed without gastrointestinal symptoms 

 

 

• RAS inhibition  became  an easy  therapeutic choice  and the diet was abandoned 

 



CD4+ 

Dendritic  

cells 

Galactose  deficient IgA1 

(deGal IgA1) 

IgG  anti deGal IgA1 

Genetic factors 
for the control of 
intestinal barrier 
& GALT response 

Epigenetic factors: 
 exposure to 
alimentary  

components (gluten) 
and/or 

 intestinal microbiota  
dysbiosis 

microbe products 
(LPS) 

 antigen loaded 

 dendritic cells 

GALT response 
subclinical 
inflammation 

Increased 
intestinal 
permeability 

IgA  mesangial 
deposits 

 IgAN 

Coppo R 
NDT 2015 

The  gut-kidney axis in IgA nephropathy 

 IgAIC 

 inflammatory mediators 



 treat  key mediators!  



Complement activation in IgAN  

as a biomarker of activity and progression 



NDT 2014 



 Coppo R et al Immunonephrology Working Group ERA-EDTA  Nephrol Dial Transplant. 2018 Apr 9. doi: 10.1093  





2016  



C5A RECEPTOR INHIBITOR AVACOPAN IN IGA NEPHROPATHY STUDY 

Annette Bruchfeld Patrick Nachman Samir Parikh Richard 
Lafayette Antonia Potarca Janet Diehl Lisa LohrShichang 
Miao Thomas Schall Pirow Bekker 

Nephrology Dialysis Transplantation, Volume 32, Issue 
suppl_3, 1 May 2017, Pages 
iii82,https://doi.org/10.1093/ndt/gfx129.TO012 

Open-label pilot Phase 2 trial in Sweden and the 
USA 
 
Presented as oral communication at ERA-EDTA 2017 
meeting  
 
 
Some encouraging early  results  

https://doi.org/10.1093/ndt/gfx129.TO012
https://doi.org/10.1093/ndt/gfx129.TO012
https://doi.org/10.1093/ndt/gfx129.TO012




Mucosal immunity 

Gal deficient GdIgA1 

(hit 1) 

 MALT-targeted 

drugs 

IgG anti  GdIgA1 

(hit 2) anti B cell  therapies 

IgA1 immune complexes 

formation and renal deposition 

 (hit 3) 

 complement activation  complement inhibitors 

 activation of mediators 

and  renal injury  

(hit4) 

 protease  to remove IgA 

 hematuria, proteinuria  

 progressive damage and 
loss of kidney function   

 pathology (MEST)  

and activity targeted therapies 

  diet  and  microbiota 

mediators (IL-6, STAT3) 

inhibition 



https:// 

 50 years 
later 



Merci de votre attention 


