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Revised CHCC  
nomenclature, 2012 



Simplified clinicopathologic classification of AAV  
 

Jennette a Falk, Arthritis Rheum, 1994, 37: 187-192 

Granulomatosis with 
polyangiitis (GPA) 
formerly Wegener´s granulomatosis 

Vasculitis with granulomas 
without asthma 

Microscopic polyangiitis 
(MPA) 

Vasculitis without asthma 
and granulomas 

Eosinophilic 
granulomatosis with 
polyangiitis (EGPA)     
formerly Churg-Strauss syndrome 

Vaskulitis with eosinophilia, 
astha and granulomas 



Organ involvement in AAV 



Ann Rheum Dis  2012 

Cluster analysis of  673 pts with AAV- 
pts divide into 5 clusters with different outcome 

Pts with renal AAV divided  
based on positivity of anti-PR3,  
and/or the extent of 
extrarenal involvement  



Prednisolone dose BVAS 

Anti-MPO ANCA  
associated with HLA-DQ, 
not HLA-DP,  
as it is in anti-PR3 ANCA 



Anti-PR3 and anti-MPO disease  have different presentation  
and outcome  



Anti-PR3 and anti-MPO associated  
with different phenotypes (502 pts with AAV) 
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In 502 AAV pts relapse predicted by ANCA specificity 
 and not CHCC and EMA clinical diagnosis 

AAV 

GPA 

MPA 

RLV 
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40% out of 252 pts from CYCLOPS and IMPROVE developed at least one relapse 
Reduced risk of relapse - ANCA-negativity at switch to the maintenance therapy 

(anti-PR3, ↓ age, ↓SCr, pulsed CPH , MMF maintenance)  
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In 9 studies ↑ ANCA and ANCA persistence only modestly predict future relapses  
Limited use to serial ANCA measurements during disease remission   



New histologic classification of ANCA-associated glomerulonephritis  



GFR well preserved in focal and (relatively in) crescentic GN, 
deteriorating in mixed and sclerotic GN   



5-year renal survival  in mixed GN better in other studies  
than in original cohort of Berden et al. 



Validation studies   
Validation studies altogether in  1114 pts  with AAV (784 Caucasian and  330 Asian) 
 
Conclusions: 
 
 
1. classification generally validated (namely due to the difference between focal 

and sclerotic GN) 

2. outcome in mixed GN generally better than in original study, no difference 
between crescentic and mixed GN 

 
3. any difference driven namely by % of normal glomeruli, tubulointerstitial 

fibrosis and tubular atrophy (not part of classification) generally of 
importance 

 
4. anti-MPO negative predictor,  classification should be probably validated in 

anti-PR3 and anti-MPO disease separately 
 
5. larger  validation study warranted 



Protocol renal rebiopsy in 17 pts with AAV  



Necrosis and cellular crescents transform in fibrous crescents  



CD20+ cells disappeared,  ale CD3+ cells persisted even in remission 

CD20+ buňky 

CD3+ buňky 
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In 174 pts from MEPEX and CYCYZAREM cumulative incidence of renal relapse at 
5 yrs  was 9.5%, risk ↑in sclerotic class and with absence of interstitial infiltrates   
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Wegener´s  granulomatosis – outcome of untreated pts 
 

1958 –  Walton –  outcome of untreated pts 
Walton,E.W.: Giant-cell granuloma of the respiratory tract 

(Wegeners granulomatosis). British Medical Journal, 2: 265 – 
269, 1958. 
  
 median survival:  5 months, majority of pts died of 
respiratory or renal failure 

 
1983 – Fauci, NIH, Bethesda,  survival of untreated pts 
Fauci,A.S., et al.: Wegeners granulomatosis: prospective clinical 

and therapeutic experience with 85 patients for 21 years. 
Annals of Internal Medicine, 98: 76 – 85, 1983. 

 
 median survival – 5 months, 1-yr mortalita 82%,               
2-yr mortalita 90% 
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91% marked improvement, 75% complete remission,13% mortality,  50% 
remissions with at least one relapse, 15-yr risk of bladder cancer 16% 

mean FU 8 yrs 

Cyclophosphamide – dramatic change of the outcome of patients 
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EUVAS studies to minimize CPH 
exposure 

 
Early switch from CPH to AZA in 

generalized vasculitis does not 
increase the risk of relapses (within 
relatively short follow-up - 
CYCAZAREM)  

 
CPH pulses (lower cumulative dose of 

CPH) are as effective as induction 
treatment in generalized vasculitis 
(CYCLOPS)  ‏
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In CYCAZAREM after median FU of 8.5 yrs 
there was a trend to ↑ relapse rate in pts switched early to AZA  



In CYCLOPS there was ↑ risk of relapse  in pulse CPH limb 



Undertreatment shown to be one of the risk factors for relapses 



First use of RTX in AAV -  rapid response of  BVAS, ANCA and CRP  
and stabilisation of renal function 



Lungs 
50% Kidney 

5% 

MMF 

CYC 

65 consecutive pts  
with refractory AAV, 4 British centres 



RAVE study 
 
194 pts with generalized AAV 
 (2/3 with renal involvement - mean GFR 61 ml/min) 
randomized to either:  
 
1) conventional treatment (CPH and CS,                     

  followed by AZA)  
2) rituximab (plus CS, initially) for remission 

induction 
 
 
The primary clinical comparison: 
ability of rituximab and GC 
to induce disease remission,  
cumulative disease activity at 6 months 
 



64% of RTX pts vs. 53% of CPH pts reached  
the primary endpoint (non-inferiority) 
 
RTX more effective than CPH in inducing 
remission in relapsing disease: 67% vs. 42%  
reached the primary endpoint 
 
Rate of adverse events not different  
in both limbs 
 
 

RAVE study 



RITUXVAS study 
  

RTX vs. CPH in 44 pts with new AAV and renal involvement 



RITUXVAS study 

CPH 6 – 10 pulses 
followed by AZA 

RTX 4x 375 mg/
m2 

CPH 2 pulses 



Cumulative incidence 
of remission 

Sustained remission: 
RTX 76% 
CPH 82% 
Increase of GFR at 12 months: 
RTX 19 ml/min 
CPH 15 ml/min 

RITUXVAS study 







Subanalysis of  102 pts from RAVE study with renal involvement, 
no difference in remaining in remission and improvement of eGFR 

mean eGRF 41 vs. 50 ml/min  

RAVE study 



In RITUXVAS survival (and relapse-free and ESRD- 
free survival) not different between   RTX and CPH limb 



Retrospective analysis of  37 pts with AAV and  
eGFR < 20 ml/min demonstrated similar 

efficacy of RTX with or without CPH  



Efficacy of RTX compared in 59  pts with refractory AAV  
with either granulomatous vs vasculitic lesions, 

RTX better in vasculitic vs. (some) granulomatous manifestations 
 
 

Response rate 63%,  
relapse rate 40% 



The strongest determinant of  relapse risk was anti-PR3 positivity 

RAVE study – 18-mo FU 

anti-PR3 

anti-MPO 



Pts with anti-PR3 disease achieved complete remission 
after 6 mo following RTX more often compared to CPH    

Different treatment of anti-PR3 and anti-MPO disease?  



Pts with anti-PR3 relapsing disease achieved remission more often 
following RTX compared to CPH after 6, 12 and 18 mo   



Adverse events in 172 pts treated with RTX maintenance for a median 2.1 year 
(up to 7 years) 

AEs mainly infections, hypogammaglobulinemia and LON 



Cumulative incidence  
of severe adverse events 

RTX 42% 
CYC 36% 

RITUXVAS study 



RTX combined with low dose CPH  
in 23 pts with renal AAV 

Pts with SCr > 500 µmol/l,  AH and RTX treatment excluded 
 



All pts achieved clinical remission  
within 6 weeks 
 
3 major and 2 minor relapses 
occurred during a median FU  
of 39 mo (pts retreated with  
RTX for major relapses) 
 
Long-term remission, 
Putative steroid sparing platform  



66 consecutive pts (AH, advanced CKD excluded) 
treated in one centre with RTX, low-dose CPH and CS 
 
Outcomes compared with matched controls  
from EUVAS studies 
 
 
At last FU (median 5 yrs) 
patient and renal survival 94% and 84%, respectively, 
major relapse rate 15%, median time to relapse 39 mo 
 
In matched EUVAS patients: 
risk of relapse     2.2 higher,  
ESRD      4.8 higher,  
mortality     3.5 higher 
 



Activation of alternative complement pathway in AAV  



Anti-C5 moAb prevented necroses and crescent formation 



67 pts  with AAV randomized to:  
 
1)  Standard of care (SOC) control: Placebo + CYC or RTX + full 

starting dose of prednisone (60 mg),  
2)  CCX168 30 mg b.i.d. + CYC or RTX + reduced starting dose of 

prednisone (20 mg), or 
3)  CCX168 30 mg b.i.d. + CYC or RTX + no prednisone. 
 
 
Primary endpoint met:  
BVAS response (decrease of BVAS for at least 50%) at week 12 
numerically superior and statistically non-inferior to SOC control  
(p = 0.005 and p = 0.02) for each of the CCX168 groups vs. control 
 



Decrease pf BVAS faster  
in avacopan treated pts  

67 pts  with AAV randomized to  RTX or CPH and either 
high dose sterois, avacopan + reduced steroid and 

avacopan without steroids 



** P < 0.01 for superiority of 
CCX168 vs. Control 

Urinary Albumin: Creatinine Ratio  
Percent Change from Baseline  

(Geometric Means) 

Decrease of albuminuria more expressed  
in pts treated with CCX168 

56 



Rapid improvement of the quality of life  
in pts treated with CCX168 

* P < 0.05 for CCX168 change or percent change from baseline vs. Control 57 



Improvement of vitality (less fatigue)  
in pts on CCX168 

** P < 0.01, * P < 0.05 for CCX168 vs. steroid control group 



Adverse events possibly related to CS 
treatment 

Adverse Effect High Dose 
Steroids 

SOC (N=23) 

CCX168 + Low 
Dose Steroids 

(N=22) 

CCX168 + No 
Steroids 
(N=22) 

CCX168 
Combined 

(N=44) 
Patients with Any Event 15 (65.2%) 4 (18.2%) 11 (50.0%) 15 (34.1%) * 

Psychiatric disorders 6 (26.1%) 2 1 3 (6.8%) 
Serious infections 1 (4.3%) 1 1 2 (4.5%) 
New onset/worsening 
diabetes/hyperglycemia 

4 (17.4%) 0 1 1 (2.3%) 

New onset/worsening 
hypertension 

5 (21.7%) 2 8 10 (22.7%) 

Weight gain >10 kg 2 (8.7%) 1 0 1 (2.3%) 
Bone fractures 1 (4.3%) 0 0 0 (0%) 
Cataracts 1 (4.3%) 0 0 0 (0%) 
* P = 0.02 for CCX168 vs. SOC Control  



 

Conclusions:  
 
CCX168 successful as steroid sparing drug 

during the induction phase of AAV 



High risk of late occurring (6.9 – 18.5 yrs after CPH ) malignancies  
in pts with cumulative dose of CPH > 36 g 



One-centre analysis of 323 pts with AAV  
33 pts developed 45 malignancies 

CPH associated with increased risk of cancer,  
in RTX-treated pts similar risk of cancer as in general population  





We recommend rituximab be used as an alternative initial treatment in 
patients with ANCA-associated vasculitis (1B) and be preferred in anti-PR3 
positive patients (1B). We suggest rituximab be used only in those 
patients with severe renal disease in whom cyclophosphamide is 
contraindicated (2B)  



We recommend that rituximab and corticosteroids be used as a first 
line treatment in patients with severe (major) relapse of ANCA vasculitis 
(1C), especially in anti-PR3 positive patients; as an alternative we 
recommend cyclophosphamide and corticosteroids 
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In MEPEX trial  137 pts  with AAV presenting with Scr > 500 µmol/l 
randomized either to PE or MP as an add-on treatment 

 
At 3 months 69% treated with PE compared to 49% treated with MP  

were alive and with independent renal function 

MEPEX 



Metaanalysis - 9 studies,  387 pts,  no impact on mortality in  AAV  
 



Plasma exchange had, however, significant impact  
 on the rate of ESRD  - decrease by 36% 

 





Long-term FU of MEPEX:  
after a median FU of 3.95 yrs there was no difference  

in proportion of pts free of ESRD or death  



Reduction of the risk of ESRD  
(0.64, confidence interval 0.40 – 1.05) 
did not reach statistical significance 



No difference in renal recovery in 41 pts treated with ivCYP  
and PLEX compared with 37 pts PLEX treated pts from MEPEX 

  



Much lower mortality in pts treated with ivCPH  
compared to MEPEX  pts 



Footer only 

KDIGO Controversies Conference on Glomerular Diseases 
 November 16-19, 2017   |   Singapore 

Single-center retrospective comparison of 24 pts with AAV treated with adjunct PE  
and with 24 age-, eGFR- and disease activity- matched pts with standard treatment 

No difference in survival and dialysis-free survival 



ESRD  or death reduced only  
in PR3-ANCA positive pts 





Plasma exchange - open questions 
 

Treatment of dialysis-dependent pts 

Treatment of pts with preserved renal  

 function 

Treatment of pts with alveolar haemorrhage 

Different treatment of anti-PR3 and anti-

 MPO disease?  



PEXIVAS randomizeed  700 pts with AAV a Scr > 200 µmol/l  
to PE or no PE as an add-on treatment with a 2 yr FU, 12% absolute risk 

reduction of the primary endpoint – ESRD or death expected 

PEXIVAS 



No change until data from PEXIVAS trial available 
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110 pts with AAV 18 – 24 mo after diagnosis in stable remission randomized  
to continuation (up to 48 mo) or withdrawal  (at 24 mo) of CS and AZA 

REMAIN  
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Primary endpoint  (relapse rate within 48 mo) reached  
in 62.7% of pts in continuation vs. in 22% withdrawal limb   

relapse rate 
62.7% vs. 22%, 
OR  5.96 

major relapse rate 
35.3% vs. 13.5%  

ESRD  7.8% vs. 0%, p = 0.012  

REMAIN  
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Relapse rate higher in patients ANCA positive at randomisation  

REMAIN 
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No significant difference in adverse event rate 

REMAIN 
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45 pts with c-ANCA positive AAV (75% with renal involvement)  
in remission after oral CPH randomized to 1-yr vs 4 yr maintenance with AZA 

No significant difference in relapse-free survival in both c-ANCA pos and neg pts 
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Study may have been underpowered to identify the difference, 
a trend to higher number of relapses in ptson standard vs extended  AZA 

(46% vs. 25%) 
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„…at least some of the pts who reached remission 
of AAV require long-term immunosuppressive 
therapy to prevent recurrence of the disease 



Outcome  much better in pts treated with RTX  preemptively  



115 pts  with AAV in remission randomized  
to RTX or  AZA maintenance  

MAINRITSAN study 



MAINRITSAN study        -  renal involvement in 70% of pts 



Significantly higher rate of  (major) relapses in AZA limb    

5% vs. 29%  
major relapses 

MAINRITSAN study 



MAINRITSAN study 
 
no difference in SAE 



60 mo FU of the  MAINRITSAN study   (RTX vs. AZA): 
 
60-mo overall survival   -      100  %  vs.  93%     (p = 0.045) 
All relapse-free survival -       57.9% vs.  37.2%  (p = 0.012) 
Major relapse-free survival -  71.9% vs.  49.4%  (p = 0.003) 
 
No difference in AEs and corticosteroid doses 
 
Maintenance therapy with RTX remains superior to AZA even 

after 60 months     



Rituximab higher cost partly offset by fewer relapses,  
side effects and FU expenses 

The cost of avoiding one relapse was 259 euros 



Further RCTs with RTX in AAV 
 
 

MAINRITSAN 2 
RTX maintenance given preemptively, or based on ANCA titre 
and reappearance of CD19 cells 
 
 
MAINRITSAN 3 
RTX maintenance given for 18 compared to 46 mo 
 
 
RITAZAREM 
RTX maintenance in relapsing pts treated with RTX 
induction  
 

 
 



Comparison Study of Two Rituximab Regimens in 
the Remission of ANCA Associated Vasculitis  

MAINRITSAN 2  
NCT01731561 

 

166 pts with ANCA-associated vasculitis (new or relapsing 
in remission after induction treatment) 
 
RTX maintenance regimen based on the ANCA  titre and 
CD19 lymphocytes compared to preemptive RTX 
 
RTX  given 1 g in the beginning, then 0.5 g each 6 months 
vs. based on ANCA titre and CD19 cells) 
 
Primary outcome measure: number of relapses (major and 
minor) within 28 mo   



Results of   MAINRITSAN2 study 
 
14 (7.3%) vs. 8 (9.9%) relapses in tailored vs 

preemptive treatment (p = 0.2, n.s.) 
 
Median numbers of RTX infusion 3 vs. 5 
 
Conclusion: both approaches similarly 

effective,  fewer infusions and total RTX 
dose in tailored treatment limb  

  



Rituximab Vasculitis Maintenance Study 
(RITAZAREM)  

NCT01697267 
 

Main investigator: D Jayne  

190 pts with relapsing AAV treated with RTX         
and CS and  after 4 mo randomized to either 
RTX (a single dose every 4 mo for 2 yrs) or 
AZA and followed for 4 yrs 
 
 
Primary outcome measures: time to relapse 
(either minor or major relapse) from 
randomisation 
 
 
 
 



69 pts treated with 2-yr RTX maintenance compared with 28  pts            
with RTX induction only 
Relapses ↑ in pts with early B cell return and reappearance of ANCA 
Relapse rate ↓ after RTX maintenance vs. after RTX induction only 
 



 

Comparison Between a Long Term and a Conventional 
Maintenance Treatment With Rituximab  

(MAINRITSAN3)  
NCT02433522 

 

During  FU of  MAINRITSAN study,  up to 30% of patients 
experienced a relapse 38 months after the last rituximab 
infusion (unpublished data) , duration of  RTX 
maintenance treatment to be defined 
 
RTX maintenance of 18 mo will be compared with RTX 
maintenance of 46 mo in 116 pts with AAV in remission  
 
Primary  outcome measures: vasculitis score 2003 (BVAS 
2003 ) and relapse free survival rates (BVAS > 0) 
 
 
 
 
 
 
 
 







Maintenance treatment should be prolonged up to 48 months in pts who remain ANCA-positive (1B).  

We recommend rituximab or azathioprine as maintenance therapy, rituximab should be preferred in 
patients treated with rituximab induction (1B).  



Outline of the lecture  

q   Anti-PR3 vs. anti-MPO disease,          
  predictive value of renal biopsy? 

q   Initial therapy and relapse 

q   Plasma exchange 

q   Maintenance therapy 

q   Conclusions 



Conclusions 

Anti-PR3 and anti-MPO pts should be probably 
treated differently  

Rituximab becomes first-line treatment in pts 
with major relapses and also in new pts with 
anti-PR3 disease, more data on pts with 
advanced kidney disease needed 

Rituximab is probably the best maintenance 
treatment (anti-PR3 vs. anti-MPO pts, doses, 
intervals, length of treatment) 

More data on plasma exchange will be soon 
available from PEXIVAS trial 

 


