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Nomenklatur und Klassifikation –
Chapel Hill Consensus Conference 2012



ANCA Testung – genetische Unterschiede

Lyons PA et al. N Engl J Med 2012; 367:214-223; Lyons PA et al. Nat Commun 2019; 10(1): 5120.

Genetische Unterschiede je nach Serotyp (MPO vs. PR3) MPO Positivität bei EGPA

Verschiedene Syndrome aufgrund der genetischen Unterschiede



ANCA Testung – klinische Unterschiede

Mahr A et al. Rheumatology 2019; 58(10): 1707-1709.

Verschiedene Serotypen sind mit unterschiedlichen klinischen Charakteristika und Risikoprofil assoziiert



Neue ACR/EULAR Klassifikation Kriterien 

▸ Neue Klassifikationskriterien für MPA, GPA und EGPA

▸ Klinische Klassifikation; nicht geeignet für 

Diagnosestellung

▸ Gesicherte Diagnose einer Kleingefäßvaskulitis oder 

Vaskulitis der mittelgroßen Gefäße ist erforderlich

▸ Für Forschungszwecke

▸ Serotyp spielt eine wesentliche Rolle

▸ Limitationen ins Betracht ziehen

Beispiel für GPA

Suppiah R et al. Ann Reum Dis 2022 81(3):321-326.; Grayson PC et al. Ann Rheum Dis. 2022 81(3):309-314.; Robson JC et al. Arthritis Rheumatol. 2022 74(3):393-399.; Kronbichler et al. Rheumatology 2023 62(3): 993-995. 



Traditionelle Biomarker



1148 Charles P, et al. Ann Rheum Dis 2018;77:1144–1150. doi:10.1136/annrheumdis-2017-212878

Clinical and epidemiological research

3.1–9.2) months. That group received 168 reinfusions because 
ANCA became positive or titres rose (22 (13.1%) infusions), 
circulating B cells reappeared (85 (50.6%) infusions) or both (61 
(36.3%) infusions). Ten protocol deviations were observed in the 
tailored-regimen arm: 10 patients did not receive one reinfu-
sion: eight because the investigator did not follow the reinfusion 
rules and two patients refused.

Safety
Sixty-nine (85.2%) tailored-infusion recipients vs 74 (91%) 
controls reported at least one AE (p=0.33), with, respectively, 
26 (32.1%) vs 31 (38.3%) experiencing at least one severe AE 
(SAE) (p=0.51) and 37 vs 53 SAEs per group. Eighteen infec-
tious complications occurred in each arm, with 9 (11.1%) 
tailored-regimen recipients vs 16 (19.8%) controls experiencing 
at least one infection. The only episode of neutropaenia occurred 
in the tailored-infusion arm. SAEs are reported in table 3 and 
online supplementary table S4.

Four patients died during the study: one tailored-infusion 
recipient (bronchospasm not related to rituximab infusion) 
versus three controls (nosocomial pneumonia, carcinomatous 
meningitis or cardiogenic shock unrelated to AAV or rituximab).

No significant between-group gammaglobulin-level differ-
ences or decreases were observed throughout the trial (online 
supplementary figure S2).

DISCUSSION
The usefulness of monitoring ANCA reappearance/titres and/or 
circulating CD19+ B cells for AAV treatment is controversial and 
not evidence-based.7 8 11 14–16 This prospective trial was designed 
to determine whether two of the most frequently prescribed 
laboratory tests during surveillance of AAV remission-mainte-
nance therapy are reliable and could help decide whether or not 
to reinfuse rituximab during follow-up.

The results of this study confirmed rituximab efficacy for 
AAV-remission maintenance: relapse rates and major-relapse 
rates were low in both arms: 6/81 (7.4%) vs 3/81 (3.7%) for 
tailored and fixed-schedule regimens, respectively. Relapse 
rates were comparable to that of rituximab-treated patients in 
the MAINRITSAN trial (3/57 (5.2%) with a major relapse).5 
They should be compared with the 32% observed at 18 months 

without maintenance therapy after remission induction with 
rituximab2 or the 29% major-relapse rate at month 28 under 
azathioprine after cyclophosphamide-induced remission.2 5 
Moreover, because the high relapse rates observed without treat-
ment2 or with azathioprine5 can impact survival and enhance 
AAV-induced damage,17 18 on top of iatrogenicity of a new induc-
tion treatment, our data further support that it is reasonable to 
maintain remission with rituximab and not wait to retreat.

This trial’s findings also demonstrated that it is indeed 
possible to maintain remission with fewer infusions, even though 
a non-significant trend towards more relapses was observed for 
patients receiving the individually tailored regimen. In that arm, 
no day-14 infusion was planned and patients received one less 
reinfusion than the fixed-schedule controls.

Herein, although ANCA evolution and/or circulating 
CD19+ B cells were not reliable predictors of AAV relapses, 
combining them achieved fewer infusions in the tailored-infu-
sion arm without significantly more relapses. In the literature, 
the role of ANCA as a marker of relapse remains a source of 
debate.8 In an earlier randomised trial,19 more than half the 
patients not given any maintenance therapy and whose ANCA 
titres rose suffered a major relapse. In a previous retrospec-
tive study,7 we showed that relapse-free survival was longer 
when anti-PR3 ANCA remained negative, and clinical status 
and ANCA evolution were closely associated for only 60% of 
patients with GPA. More recently,9 16 anti-PR3 ANCA were 
associated with GPA relapses only in the subgroup of patients 
with a ‘vasculitis phenotype’ (eg, renal involvement or alveolar 
haemorrhage), particularly after receiving rituximab. Herein, 
five distinct ANCA-evolution profiles were identified, none of 
which was a good predictor of relapses. Patients receiving indi-
vidually tailored infusions were more likely to be ANCA-posi-
tive at month 28. Among relapsing patients, 10/13 (76.9%) were 
ANCA-positive at month 28 vs only 3/8 (37.5%) fixed-schedule 

Table 2 ANCA evolution and B-cell detection patterns throughout 
follow-up for patients with ≥1 relapses or none 

Parameter profile

Patients with

≥1 relapse(s) 
(n=22)*

No relapse
(n=139)

ANCA evolution (%)

  Always negative 7 (31.8) 33 (23.7)

  Negative at inclusion and became positive 3 (13.6) 14 (10.1)

  Positive at inclusion and became negative 2 (9.1) 51 (36.7)

  Positive at inclusion and titres rose 1 (4.5) 10 (7.2)

  Positive at inclusion and remained stable 9 (40.9) 29 (20.9)

Circulating CD19+ B cell evolution (%)

  Always negative 11 (50) 8 (5.8)

  Detected at least once 11 (50) 131 (94.2)

ANCA and circulating CD19+ B cell evolutions (%)

  ANCA-negative and no circulating B cells detected 4 (18.2) 5 (3.6)

  Other 18 (81.8) 134 (96.4)

Values are expressed as n (%).
*At the last visit, 23 patients had suffered 24 relapses; 2 relapses that occurred after month 
28 were censored in the principal analysis. Thus, with 1 missing value and 1 patient who 
relapsed twice, we have 22 patients with ≥1 relapses.

Table 3 Numbers of SAEs according to treatment group

SAE

Rituximab infusions

Individually 
tailored (n=81)

Fixed-schedule 
(n=81)

Number 37 53
Patients with SAE(s) 26 31
Infection 18 18
   Pneumonia 3 6 (1 died)
   Bronchitis 6 4
   Aspergillus fumigatus colonisation 1 0
   Prostatitis 2 0
   Septicaemia (from urinary tract) 1 2
   Urinary infection 0 1
   Septicaemia (fungal) 1 0
   Cholecystitis 1 0
   Ear, nose and throat 0 1
   Sigmoid abscess 0 1
   Colitis (Campylobacter sp.) 1 0
   Others 2 3
Cancer 1 2
Thromboembolic events 1 3
Cardiac events 4 7
Pregnancy 0 1
Neutropaenia 1 0
Others 11 22
SAEs, severe adverse events.
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Supplement Table 6. ANCA Evolution and CD19+ B-Cell±Detection Patterns Throughout Follow-Up for 
Patients with t1 Relapses or None according to Treatment Arm* 
Parameter profile Patients with 
   t1 Relapse(s) (N=14)  No relapse (N=83) 
 RTX, n=2 PBO, n=12  RTX, n=48 PBO, n=35 
$1&$�HYROXWLRQ�      
 Always negative 0 (0) 1 (8)  19 (40) 9 (26) 
 Negative at inclusion and became 
positive 

0 (0) 7 (58)  4 (8) 8 (24) 

 Positive at inclusion and became 
negative 

1 (50) 1 (8)  13 (27) 6 (18) 

 Positive at inclusion & titers rose 0 (0) 1 (8)  3 (6) 4 (12) 
 Positive at inclusion & remained stable 1 (50) 2 (17)  9 (19) 7 (21) 
Circulating CD19+ B-cell evolutionș      
 Always negative 1 (50) 0 (0)  10 (21) 0 (0) 
 Detected at least once 1 (50) 10 (100)  38 (79) 35 (100) 
ANCA and circulating CD19+ B-cell 
evolutions 

     

 ANCA-negative & no circulating B cells 
detected 

0 (0) 0 (0)  5 (10) 0 (0) 

 Other  2 (100) 12 (100)  43 (90) 35 (100) 
* Values are numbers (percentages). RTX = rituximab, PBO = placebo. 
��$1&$�HYROXWLRQ�ZDV�PLVVLQJ�IRU���SDWLHQW�ZKR�GLG�QRW�UHODSVH� 
ș�Data were missing for 2 patients who relapsed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MAINRITSAN-2

ANCA Antikörper als Biomarker für Relapsrisiko

▸ ANCA Status mit Relapsrisiko assoziiert 

(retrospektive Studien)

▸ Widersprüchliche Resultate von RCTs

▸ RTX Erhaltungstherapie aufgrund des 

ANCA Status -> mehr Relapse (statistisch 

jedoch nicht signifikant)

▸ Therapiesteuerung sollte zur Zeit nicht 

anhand des ANCA Status entschieden 

werden

MAINRITSAN-3

McClure et al. J Clin Rheumatol 2019; 25:217-223.; van Dam LS et al. NDT 2021; 36: 1408-1417; Charles P et al. Ann Int Med 2020; 173:179-184.; Charles P et al. Ann Rheum Dis 2018; 77:1443-1449.



CD19+ B-Zellen

▸ Relapsrisiko:

- Beobachtungsstudien: inkomplette B-Zell 

Depletion und B-Zell Repopulation nach RTX als 

Risikofaktor  

- keine eindeutige Evidenz zur prädiktiven 

Wertigkeit aus RCTs (RAVE, RITUXVAS, 

MAINRITSAN)

- Rolle der B-Zell Depletion im Gewebe? 

▸ Infektrisiko:

- Reduzierte B-Zell Zahl zum Zeitpunkt der 

Einleitung der Induktionstherapie ist mit höherem 

Infektrisiko assoziiert

Schwere Infektionen und baseline B-Zell Zahl in der RAVE Studie

Morris AD et al. Kidney360 2021; 2(3): 586-597.; Odler B et al. Ann Rheum Dis 2023, 82(5):681-687.

5Odler B, et al. Ann Rheum Dis 2023;0:1–7. doi:10.1136/ard-2022-223401

Vasculitis

CYC/AZA. A retrospective analysis found that the prophylactic 
use of TMP/SMX was associated with a lower rate of severe 
infection in patients receiving RTX.7 In addition, a recent study 
by Waki et al reported similar protective effects of TMP/SMX 
on serious infections within the first 6 months of follow- up, 
however, differences in therapy modalities discriminating CYC 
and RTX were not analysed.16 In both studies, RTI were the most 
frequent infectio (68.4% and 33.3%; respectively), including a 
low incidence of PJP (1/69 and 2/15 of the reported RTI; respec-
tively), which is consistent with the current analysis (15/22, 68% 
RTI; 1/15 (7%) with a PJP infection). These results suggest that 
the use of TMP/SMX may exhibit additional beneficial effects 
on RTI beyond preventing PJP. In the RAVE trial, single- strength 
or double- strength TMP/SMX was given as long as patients 
received study medications, including GC or other immunosup-
pressive therapy under best medical judgement.1 2 Since most of 
the infections occurred in the first 6 months after therapy initia-
tion, withdrawal after cessation of immunosuppression may be 
useful as the risk of severe adverse events possibly associated 
with the use of TMP/SMX is substantial.17 18 Nevertheless, a 
randomised controlled trial addressing this question is neces-
sary, that is, looking at differences of prophylaxis prescribed 
for 6 months in comparison to a prolonged prescription during 
long- term follow- up.

Analysis of risk factors predicting infectious complications 
has been performed, mainly in observational studies, where 
various clinical and serological prognostic factors have been 
reported.6 19–23 In the RAVE cohort, baseline serum IgM levels 
and total number of CD19+B cells were independently associ-
ated with severe infections in the multivariable analysis. Serum 
IgM is the first antibody secreted after exposure to foreign anti-
gens and is effective at engaging complement to pathogens.24 
Patients with selective IgM deficiency are prone to develop 
serious infections and autoimmune conditions.24 Among patients 
with AAV, serum IgM hypogammaglobulinaemia after therapy 
with RTX is well described. Nonetheless, conflicting evidence 
exists whether or not low serum IgM levels are associated with 
severe infections in AAV. In our cohort, a higher serum level 
of IgM was associated with the risk of severe infections. The 
interpretation of this finding is speculative and further studies 
are necessary to characterise this potential association in detail, 
including serial measurements of IgM serum levels, and espe-
cially measurement of IgM at the time of infection rather than at 

baseline. The observed association between severe infections and 
baseline total CD19+B cell number was not unexpected. Impor-
tantly, it might draw further attention to careful monitoring of 
patients with AAV who initially have low CD19+B cells irre-
spective of the modality of induction regime used. In addi-
tion, soluble immune checkpoints (sCD27, sTim- 3 and sBTLA) 
predicted infectious complications and relapses,25 and the 
combination of baseline CD19+B cells with those biomarkers 
may be more accurate to predict severe infections and future 
relapses, especially in patients receiving RTX as a remission 
induction therapy. Together, these markers might be used to 
monitor immunocompetence of individuals at baseline and may 
help to tailor immunosuppression.

The administration of intravenous methylprednisolone was 
protocolised in the RAVE trial and reasons that no methylpred-
nisolone was administered in 17 patients remain obscure. Only 
WZR�SDWLHQWV�ZLWK�D�WRWDO�GRVH�RI�������PJ�RI�PHWK\OSUHGQLVR-
lone had a severe infection. Further analyses of methylpredniso-
lone dosing might be biased as patients at risk to develop severe 
infections (ie, with diabetes mellitus, or older age) might only 
have received one pulse and this strategy was most frequently 
used in the RAVE trial. In general, a reduced- dose GC protocol 
as used in the PEXIVAS,26 LoVAS27 and RITAZAREM28 trials 
seems to be favourable in terms of reduction of severe infections.

The effect of CYC on B cell subpopulations has been previ-
ously described. Zhu et al found a selective suppression of B 
cell function in a small cohort of vasculitis patients29 who were 
treated with low dose CYC. In patients with AAV receiving 
CYC, a depletion of especially naïve B cells was described.30 The 
current study results revealed lower total CD19+ and CD5+ 
B cell numbers during the first month after therapy initiation in 
patients treated by CYC. These results suggest that CYC therapy 
does not lead to a permanent loss of humoral immunity, never-
theless the assessment of B cell subpopulations before therapy 
initiation and early thereafter might be useful to identify patients 
with AAV at higher risk for severe infections irrespective of treat-
ment regimen.

This study has certain limitations. The relatively low number 
of severe infections observed during the study period may lead 
to underestimation of certain prognostic factors for infectious 
complications. Moreover, the duration and potential adverse 
events related to the use of TMP/SMX were not recorded in 
detail and most side effects such as liver function abnormalities 

Figure 3 Box plots for peripheral CD19+ (A) and CD5+ (B) B cells during the first 180 days after therapy initiation in the whole study cohort and 
stratified by treatment regime. Diamond indicates the mean value.
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B-Zell Depletion – Lokalisation und Verteilung

Unterschiedliche autoreaktive B-Zell Komposition in 
Patient*innen mit PR3-AAV ist mit unterschiedlichem 

Relapsrisiko assoziiert 

Berti et al. Arthitis Rheum 2023, 75(5): 736-747.; McClure, M. (2022). B cell therapy in ANCA-associated vasculitis. https://doi.org/10.17863/CAM.86210
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Figure 3.9  Persistence of predominantly switched memory B cells in tissue after 

rituximab 
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Komposition nach RTX Therapie



Proteinurie und Hämaturie

Benichou et al. Kidney Int 2023, DOI: (10.1016/j.kint.2023.02.029) (ahead of print), Odler B et al. Clin Kidney J 2023; sfad009, https://doi.org/10.1093/ckj/sfad009

Fehlende Standardisierung der Hämaturie-Bestimmung 

▸ Hämaturie:

- Marker der renalen Beteiligung

- Rolle in der Prognose-Einschätzung ist unklar, jedoch die 

neueste Daten weisen auf eine positive prädiktive Wert  

- Zusammenhang mit den histopathologischen Veränderungen 

und Schwergrad der Hämaturie (z.B.: RBC cast) ist noch zu 

klären

- Marker der glomerulären Schädigung oder Konsequenz der 

chron. Veränderungen?

▸ Proteinurie:

- Wichtiger Prädiktor des Outcomes in CKD

- Zusammenhang mit den histopathologischen Veränderungen

- Persistierende Proteinurie ist mit renalen Relapse assoziiert

https://doi.org/10.1093/ckj/sfad009


Potentielle neue Biomarker



Biomarker in AAV – Oase der Möglichkeiten 

Abbildung von Kitching AR et al. Nat Rev Dis Primers 2020; 6:71.

Immunzellen

Cytokine

Endotheliale Schädigung

Gewebe Schädigung

ANCA und weitere AAV-assoziierte AntikörpernKomplement System

Inflammation

Urin

Genetik und Genregulation



Biomarker - Verwendung in AAV

Abbildung von Morris AD et al. Kidney360 2021; 2(3): 586-597.

- Therapieantwort
- Remission
- Relapsrisiko
- Infektionsrisiko
- Medikament-Toxizität



Urinary monocyte chemoattractant protein-1 (uMCP-1) –
Inflammationsmarker der Niere 

Tam FWK et al. NDT 2004, 19(11): 2761-68.; Moran SM et al. NDT 2020; 35(2): 283-291. 

uMCP-1 ist ein potenzieller 
Biomarker der aktiven renalen AAV

uMCP-1 ist spezifisch für aktive renale 
AAV

Renal Non-Renal

*black circles indicate active disease



Urinary soluble CD163 (usCD163) –
Inflammationsmarker der Niere 

O'Reilly VP, et al. J Am Soc Nephrol 2016; 27(9):2906-2916; Moran SM, et al. J Am Soc Nephrol 2021;32(11):2920-2932

CD163 ist hoch-präsent in der Niere 
von AAV Patient*innen

Diagnostischer Marker des renalen Relaps



„T cell exhaustion“ Profil und lösliche immunecheckpoint Moleküle 
– systemische Marker

McKinney EF, et al. Nature. 2015; 523(7562):612-616.; Gamerith G et al. Ann Rheum Dis. 2022; 83:253-261.

▸ Immunecheckpoint-Inhibitoren induzieren häufig

autoimmun Nebenwirkungen

▸ „CD8+ T cell exhaustion“ Profil ist mit Relapserisiko

assoziiert

▸ plasma lösliche immunecheckpoint Moleküle (sTim-3,

sCD27 and sBTLA) sind mit niedriegerem Relapse- aber

mit höherem Infektrisiko in PR3-AAV Patienten

assoziiert



Immunokompetenz - “Status des 
Immunsystems“



Zusammenfassung

▸ ANCA Testung und Serotyp Bestimmung sind essentiell für die Diagnosestellung, 

jedoch nicht geeignet zur Therapiesteuerung

▸ ANCA Serotyp ist mit genetischen und klinischen Merkmalen, sowohl mit dem 

klinischen Outcome stark assoziiert

▸Neue klinische Klassifikation, bestehender Diskussionsbedarf

▸ „Traditionelle Biomarker“ (ANCA-AK, CD19+ B-Zellen, Proteinurie, Hämaturie) 

können in der klinischen Praxis hilfreich sein, jedoch sind noch viele Fragen

offen

▸ Identifikation und Validation von neuen Biomarker ist notwendig



Danke für Ihre Aufmerksamkeit!
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