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• Réviser brièvement les messages-clés des plus récents consensus internationaux sur les choix de thérapies d’induction, de maintien et 
lors de rechutes, pour les vascularites à ANCA.

• Définir ce que représente la rémission clinique, et démontrer le bénéfice et les limitations d’utilisation de marqueurs d’atteinte de 
rémission clinique dans le suivi clinique de patients atteints de ces vasculites

• indice BVAS
• taux d’ANCA
• suivi radiologique
• fonction rénale, examen d’urine ou autre paramètre de suivi utile.

• Discuter des conduites cliniques à adopter lors de différentes situations cliniques
• rémission clinique et persistance des taux sanguins d’ANCA
• rémission clinique et réapparition des taux sanguins d’ANCA
• hématurie en réapparition malgré une rémission clinique
• régression partielle de lésions de la sphère ORL (croûtes nasales, lésion trachéales)

• Débattre de la durée de la thérapie de rémission, à la suite d’un traitement d’induction ou lors d’une rechute, et des risques inhérents à 
sa poursuite ou son arrêt.

• Élaborer un schéma d’investigation et de traitement en présence de formes réfractaires.

Objectifs



Il y a 15 ans…





Principles of treatment of severe, systemic G/MPA

MAINTENANCE

CYCLOPHOSPHAMIDE 
   IV (pulse): 15 mg/kg at D1,15,29 then /3 wk

INDUCTION

3 - 6 months

Oral (continuous): 2 mg/kg/day

+ Glucocorticoids R

RITUXIMAB 
    1 g at D1 & 15 (or 4 x 375 mg/m²/wk )

± Plasma exchange?

2010



Principles of treatment of severe, systemic G/MPA

MAINTENANCE

> 18 months

INDUCTION

3 - 6 months

+ Glucocorticoids R

RITUXIMAB 
 1 g at D1 & 15 RITUXIMAB 500-1000 mg q4-6 months

?

± Plasma exchange?

(CYCLOPHOSPHAMIDE) 



Death from any cause 
or ESRD 

27% at 3 years

February 13, 2020



.. Où  en est-on aujourd’hui?



Principles of treatment of severe, systemic G/MPA

MAINTENANCE

> 18 months

INDUCTION

3 - 6 months

+ Glucocorticoids

RITUXIMAB 
 1 g at D1 & 15 RITUXIMAB 500-1000 mg q4-6 months

?

R



Pagnoux, Fifi-Mah. Curr Treatm Opt Rheumatol  2021(7),112-33





Over half of first-year mortality in ANCA-associated 
vasculitis is caused by treatment-related adverse events

AE, adverse event; ANCA, anti-neutrophil cytoplasmic antibody; GC, glucocorticoid
1. Little MA, Nightingale P, Verburgh CA, et al. Ann Rheum Dis. 2010 Jun;69(6):1036-43.

Infection is the leading 
cause of death 

within the first 12 months

treatment-related AEs
59%

other causes
27%

active vasculitis
14%

Causes of 
mortality within 

1 year 
of diagnosis1



Serious infections in 162 patients with GPA (63%) or MPA (37%)

Thomas K et al. Arthritis Res Ther. 2021 Mar 20;23(1):90

<



RECOMMENDATIONS & GUIDELINES
FOR THE MANAGEMENT OF ANCA VASCULITIS



NEW CLASSIFICATION CRITERIA
OF ANCA-ASSOCIATED VASCULITIS





• Recommendation: For patients with active, severe GPA/MPA, we conditionally recommend treatment with 
rituximab over cyclophosphamide for remission induction.

• In patients with severe, newly diagnosed GPA or MPA, we recommend GC plus either CYC or RTX for first-
line remission induction therapy. RTX is preferred for remission induction in patients with severe GPA or 
MPA in whom CYC is contraindicated, including those with a risk of infertility. Category 1B, Strength A.

• For induction of remission in patients with new-onset or relapsing GPA or MPA with organ-threatening or life-
threatening disease, we recommend treatment with a combination of glucocorticoids and either rituximab or 
cyclophosphamide.* Rituximab is preferred in relapsing disease. 

• Recommendation 2b The recommended options for immunosuppression for remission induction of newly 
diagnosed GPA or MPA are intravenous pulsed cyclophosphamide (CYC) or rituximab (RTX) (GRADE 1A, 
SoA 98%).

• Recommendation 2c For active relapsing disease, treatment with RTX is preferred (GRADE 1B, SoA 97%). 
• Recommendation 2d A combination of both CYC and RTX can be considered for organ-threatening or 

lifethreatening disease (GRADE 2C, SoA 98%).
Chung et al. Arthritis Rheumatol. 2021 Aug;73(8):1366-1383

Mendel et al. J Rheumatol. 2021 Apr;48(4):555-566
Hellmich et al. ARD. 2023

Biddle BSR 2025



Thomas K et al. Arthritis Res Ther. 2021 Mar 20;23(1):90

KDIGO
Practice Point 9.3.1.2: In patients presenting with 
markedly reduced or rapidly declining glomerular 
filtration rate (GFR) ([SCr] >354 mmol/l]), there 
are limited data to support rituximab and 
glucocorticoids. 
Both cyclophosphamide and glucocorticoids, and 
the combination of rituximab and 
cyclophosphamide can be considered in this 
setting.

Serious infections



Limited, non-severe GPA

20

Recommendation 2e. Certain individuals with active GPA or MPA, with no evidence of life or organ-threatening disease, 
may be considered for alternative induction therapy with methotrexate (MTX) or mycophenolate mofetil (MMF) (GRADE 
1A, SoA 96%).

For induction of remission of non-organ-threatening or non-life-threatening GPA or MPA, treatment with a combination 
of glucocorticoids and rituximab is recommended. Methotrexate or mycophenolate mofetil can be considered as 
alternatives to rituximab. (1b, B)



• A GC tapering protocol should be initiated within 2 weeks of induction therapy in patients with severe GPA or 
MPA. A reduced-dose GC tapering protocol can be considered in adult patients with severe GPA or 
MPA who are receiving CYC or RTX induction therapy, to reduce cumulative GC exposure and infection risk.

• Recommendation: For patients with active, severe GPA/MPA, we conditionally recommend a reduced-dose 
glucocorticoid regimen over a standard-dose glucocorticoid regimen for remission induction.

• As part of regimens for induction of remission in GPA or MPA, we recommend treatment with oral 
glucocorticoids at a starting dose of 50–75 mg prednisolone equivalent/day, depending on body weight. We 
recommend stepwise reduction in glucocorticoids according to table 4 and achieving a dose of 5 mg 
prednisolone equivalent per day by 4–5 months.

Chung et al. Arthritis Rheumatol. 2021 Aug;73(8):1366-1383
Mendel et al. J Rheumatol. 2021 Apr;48(4):555-566

Hellmich et al. ARD. 2023.

KDIGO: Practice Point 9.3.1.6: Recommendations for oral 
glucocorticoid tapering are given in Figure [9].



• Recommendation 4d. Despite common place use, there is a lack of supporting trial evidence for intravenous 
methylprednisolone (IV MP) pulses. Therefore, IV MP pulses are not routinely recommended but can be 
reserved as an option for the management of organ-threatening manifestations, including active renal 
disease and diffuse alveolar haemorrhage (GRADE 2C, SoA 97%).

• 5b. Pulse IV MP (0.5–1 g/day for 1–3 days) can be considered in severe, organ- or life-threatening GPA or 
MPA, but lacks proven efficacy and carries a potential risk of adverse effects. (Category 3, Strength D)

Mendel et al. J Rheumatol. 2021 Apr;48(4):555-566
Biddle BSR 2025





S. Nagle, Ann Rheum Dis 2025 Feb;84(2):319-328



EVENT
- Minor relapse
- Major relapse
- Progression (before remission)
- ESRD
- Death

Concerns especially if 
RTX induction 

and/or creatinine >300 μmol/L

S. Nagle, Ann Rheum Dis 2025 Feb;84(2):319-328



Principles of treatment of severe GPA/MPA

INDUCTION

3 - 6 months

+ Glucocorticoids R

RITUXIMAB 
1 g at D1 & 15 (or 375 mg/m²/wk)

± MP pulses?

?

± PLEX?





ADVOCATE: Phase 3 study comparing an avacopan-based 
regimen to a GC-based regimen1,2

* Non-study GCs supplied for: i) ANCA-AV worsening; ii) non-ANCA-AV related reasons. †According to the Glucocorticoid Toxicity Index.
ANCA, anti-neutrophil cytoplasmic antibody; AZA, azathioprine; BVAS, Birmingham Vasculitis Activity Score; CYC, cyclophosphamide; eGFR, estimated glomerular filtration rate; GC, glucocorticoid; GPA, 
granulomatosis with polyangiitis; HRQoL, health-related quality of life; MPA, microscopic polyangiitis; RTX, rituximab.
1. Merkel PA, Jayne DR, Wang C, et al. JMIR Res Protoc. 2020 Apr 7;9(4):e16664.
2. Jayne DRW, Merkel PA, Schall TJ, et al. N Engl J Med. 2021 Feb 18;384(7):599-609. 

Screening 
& randomization
• Age ≥12 years
• Newly diagnosed or 

relapsing GPA/MPA
• PR3 or MPO-ANCA+
• Active disease 
• eGFR ≥15

Placebo prednisone taper over 21 weeks

Avacopan, 30 mg twice daily + add-on immuno-suppressants Avacopan-
based regimen 
(n=164)

Prednisone, 60 mg/day with standard tapering to zero over 21 weeks
Placebo, twice daily + tapered prednisone + add-on immuno-suppressants GC-based 

regimen 
(n=166)

CYC (13–14 weeks) AZA

RTX (4 weeks) - OR - Add-on immuno-
suppressants 
consisted of:* 

PRIMARY ENDPOINTS1,2 
• Remission (BVAS 0 & no GC use in prior 4 weeks) at Week 26
• Sustained remission (BVAS 0 & no GC use in prior 4 weeks, 

no relapse Weeks 26–52)

KEY SECONDARY ENDPOINTS1,2 
• Change in GC-related toxicity† at Week 52 
• Change in HRQoL over 52 weeks
• Renal disease: change in eGFR and UACR over 52 weeks 

3. Jayne DRW, Merkel PA, Schall TJ, et al. N Engl J Med. 2021 Feb 18;384(7):599-609. Supplement.
28



Advocate
Baseline Characteristics

Characteristic (n=330)
Avacopan
 (n=166)

Prednisone
(n=164)

Type of vasculitis – no. (%)
        GPA
        MPA

91 (54.8)
75 (45.2)

90 (54.9)
74 (45.1)

Immunosuppressant induction treatment – no. (%)
        Intravenous rituximab
        Intravenous cyclophosphamide
        Oral cyclophosphamide

107 (64.5)
51 (30.7)
8 (4.8)

107 (65.2)
51 (31.1)

6 (3.7)
Renal involvement – no. (%) 134 (80.7) 134 (81.7)
eGFR 51 (31) 53 (33)

55% GPA : 45% MPA2

43% PR3 positive : 57% MPO positive2

81% of patients had renal vasculitis2

Conducted in 198 study locations 
across 19 countries3

ICU-DAH, eGFR<15ml/min



An avacopan-based induction regimen lowered 
mean cumulative GC use vs. a GC-based regimen

30

GC, glucocorticoid. 
1. Jayne DRW, Merkel PA, Schall TJ, et al. N Engl J Med. 2021 Feb 18;384(7):599-609.
2. Jayne DRW, Merkel PA, Schall TJ, et al. N Engl J Med. 2021 Feb 18;384(7):599-609. Supplement.
3. Erratum for: N Engl J Med. 2021 Feb 18;384(7):599-609. N Engl J Med. 2024 Jan 25;390(4):388. 

56%
lower overall GC dose with 

an avacopan-based regimen1–3

Median total GC dose: 
600 mg vs 3,098 mg

Cumulative total GC useMean daily 
prednisone-

equivalent (mg)

Week
Avacopan Prednisone



Avacopan-based Regimen was Superior to GC-based 
Regimen in Sustaining Remission At 52 Weeks

SUPERIOR SUSTAINED REMISSION (WEEK 52)NON-INFERIOR DISEASE REMISSION (WEEK 26)

Avacopan-based regimen demonstrated numerically higher 
remission at 26 weeks vs GC-based regimen 

Avacopan-based regimen demonstrated superior sustained 
remission at 52 weeks vs GC-based regimen 

GC
GC

AVA AVA

Jayne D, et al. N Engl J Med 2021;384(7):599–609.  



Baseline to Week 4 (P<0.0001)

VS

Avacopan-based 
regimen
(n=166)

GC-based
regimen 
(n=164)

+4.1
mL /min /1.73 m2

+8.2
mL /min/1.73 m2

Mean eGFR improvement at Week 52 (p=0.029)
Average eGFR in both groups at baseline: 45.1 mL/min/1.73 m2

Mean eGFR improvement for patients with stage 4 kidney 
disease (<30 mL/min/1.73 m2) at Week 52 (p=0.01)

DECREASED UACR AT WEEK 4 SIGNIFICANTLY IMPROVED eGFR IN 
STAGE 4 CKD PATIENTS AT WEEK 52

STATISTICALLY eGFR IMPROVEMENT 
AT WEEK 52

Avacopan-based 
regimen
(n=119)

Avacopan-based 
regimen

GC-based
regimen 

(n=125)

GC-based
regimen 

Avacopan-based Regimen Resulted in Statistically Significant Improvements 
in Renal Function Vs. GC-based Regimen

Jayne D, et al. N Engl J Med 2021;384(7):599–609.  



An avacopan-based regimen resulted in statistically 
significant improvements in renal function vs. a GC-based 
regimen

33

eGFR, estimated glomerular filtration rate; LSM, least mean squares; GC, glucocorticoid; SEM, standard error of mean.  
1. Jayne DRW, Merkel PA, Schall TJ, et al. N Engl J Med. 2021 Feb 18;384(7):599-609.
2. Adapted from Cortazar FB, Jayne DRW, Bruchfeld A, et al. Renal recovery for patients with baseline eGFR ≤20 in the avacopan ADVOCATE trial. Poster FR-PO651 presented at American 
Society of Nephrology Kidney Week, November 2-6, 2022.

STATISTICALLY SIGNIFICANT eGFR IMPROVEMENT AT WEEK 522

(Renal recovery for patients with baseline eGFR ≤20)

Baseline to Week 4 (P<0.0001)

VS

Avacopan-based 
regimen
(n=166)

GC-based
regimen 
(n=164)

DECREASED UACR AT WEEK 41

40%
reduction

No
change

Baseline eGFR (mean)
Prednisone = 17.5 mL/min/1.73 m2

Avacopan = 17.6 mL/min/1.73 m2

Time (weeks)
0 4 8 12 16 20 24 28 32 36 40 44 48 52

Last eGFR after 52 Weeks (mean)
Prednisone = 26.7 mL/min/1.73 m2

Avacopan = 33.9 mL/min/1.73 m2

6.1

11.9

*

* **

**

Prednisone

Avacopan
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*p<0.05, **p<0.01







Practice Point 9.3.1.7
 
Avacopan may be used as an alternative to glucocorticoids. 

Patients with an increased risk of glucocorticoids toxicity are likely 
to receive the most benefit from avacopan. 

Patients with lower GFR may benefit from greater GFR recovery. 

Recommendation 2a. All people with lived experience of active GPA or MPA should be 
assessed for induction of remission treatment with immunosuppressants combined 
with glucocorticoids (GC) or Avacopan (GRADE 1A, SoA 99%).

Recommendation 5. Patients with active GPA or MPA should be considered for 
avacopan use as a steroid sparing agent, with or without a short course of
glucocorticoids (tapering over four weeks) (GRADE 1A, SoA 96%).



Discussion points

• Are renal and non-renal benefits of avacopan maintained after stopping it? 

• How to combine avacopan with rituximab?
• What is the optimal duration of avacopan? and others?

Pagnoux, Fifi-Mah. Curr Treatm Opt Rheumatol  2021(7),112-33



Dr. S Faguer

REVERSE



Glucocorticoids or Avacopan in peopLe with high-
risk renal Anti-Neutrophil cytoplasm antibody 
associated vasculitis Trial (GALANT)

To study the effects of avacopan compared to the PEXIVAS reduced-
dose prednisone regimen in patients with AAV at high-risk of kidney 
failure in a pragmatic randomized open-label blinded end point trial



… and is definition of remission the same today?

• Survival
• BVAS or BVAS/WG = 0 with 5, 10 mg or 0 mg of prednisone?
• At month 3 or month 6?
• With less damage?



… and is definition of remission the same today?

• Survival
• BVAS or BVAS/WG = 0 with 5, 10 or 0 prednisone
• At month 3 or month 6
• With less damage?

• Should ANCA be negative?
• Repeat renal biopsy, hematuria, proteinuria?
• Renal biomarkers: uCD163, urinary T cells, serum C4 levels, uDKK-3 

and uPRO-C6 and fibrosis 



ANCA persistants: valeur prédictive ?

• Taux de rechute + élevé

- Kyndt, AmJMed 1999 : 43p - 54% de rechutes, surtout si ANCA persistant : 86% vs 20% (p = 0.0001)

- Slot, Arthritis Rheum 2004: 33p PR3-ANCA+, lors du switch CYC  AZA: RR rechute = 2.6 si ANCA+

- Girard, Rheumatol 2001 : 55p dont 43 ANCA+ au diagnostic: 9/9 rechutes si ANCA+, vs 13/34 si neg



1/ PR3-ANCA+

2/ lung involvement (and ENT)

3/ age ≤75 years and eGFR ≥30mL/min/1.73m²

Relapses +





Patients treated to a negative ANCA assay within 180 days had HR 0.55 (95% CI 0.38 to 0.81) of relapse



115 patients
 
Major relapses :
  
RTX   5 %
AZA  29 %

No difference in SAE

HR 6.6
(95% CI 1.6-27.9)}

MAINRITSAN 1



• In patients with GPA or MPA who received CYC or RTX induction therapy, RTX (infusions every 4–6 
months) is recommended as first-line maintenance therapy.

• Recommendation: For patients with severe GPA/MPA whose disease has entered remission after treatment 
with cyclophosphamide or rituximab, we conditionally recommend treatment with rituximab over 
methotrexate or azathioprine for remission maintenance..

• For maintenance of remission of GPA and MPA, after induction of remission with either rituximab or 
cyclophosphamide, we recommend treatment with rituximab. Azathioprine or methotrexate may be 
considered as alternatives.

• Recommendation 6a. Following induction of remission with an RTX or CYC-based treatment regimen, we 
recommend maintenance of remission with RTX in preference to other agents (GRADE 1A, SoA 98%).

For how long?

For everyone?

Chung et al. Arthritis Rheumatol. 2021 Aug;73(8):1366-1383
Mendel et al. J Rheumatol. 2021 Apr;48(4):555-566

Hellmich et al. ARD. 2023
Biddle BSR 2025





Maintenance in renal patients with ESKD?

• Internists/Rheumatologists vs. nephrologists?

• MASTER-ANCA

?

Recommendation 7b. People living with severe renal involvement who remain 
dialysis dependent have a high risk of infection. Patients with renal limited 
disease who remain dialysis dependent may not require ongoing 
immunotherapy. Maintenance of remission therapy to prevent relapse should 
be balanced against the risks of immunosuppression (GRADE 2C, SoA 98%).



Duration of maintenance

• In patients with GPA or MPA, maintenance with RTX (or conventional 
immunosuppressants) should be continued for a minimum of 2 years (1b, B); 
extended maintenance therapy can be considered, especially in high-risk clinical 
subgroups

• We recommend that therapy to maintain remission for GPA and MPA be continued 
for 24–48 months following induction of remission of new-onset disease. (1a, B) 
*Longer duration of therapy should be considered in relapsing patients or those 
with an increased risk of relapse, but should be balanced against patient 
preferences and risks of continuing immunosuppression (4, D)

• Ungraded position statement: The duration of non-GC [or GC] remission 
maintenance therapy in GPA/MPA should be guided by the patient’s clinical 
condition, preferences, and values.

• Recommendation 7a. Maintenance of remission should be continued for a period 
of 24-48 months (GRADE 1A, SoA 97%)







ACR

TAPIR: The assessment of prednisone in remission trial

Peter Merkel, Christian Pagnoux, Nader Khalidi, Ulrich Specks, Curry Koening, Carol 
Langford, Larry Moreland, Paul Monach, Jason Springer, Shubhasree Banerjee, Simon 

Carette, Rennie Rhee, Medha Soowamber, Kenneth Warrington, Renée Borchin, Cristina 
Burroughs, Carol McAlear, David Cuthbertson, Jeffrey Krischer, for the Vasculitis Clinical 

Research Consortium

53Merkel. ACR Convergence 2024,16S48: Plenary I (0774)



ACR

Study Design and Objective 

54

Evaluate the efficacy and safety of 
low-dose glucocorticoids for 
maintenance of remission of GPA.

Objective 

Merkel. ACR Convergence 2024,16S48: Plenary I (0774)

Revised from Merkel. ACR Convergence 2024,16S48: Plenary I (0774)

 Primary hypothesis is a difference of 
≥20% in the relapse rate (13.2% to 

32.9%) 

 142 patients 1:1 
with 80% power, 2-tailed p of 0.0516 



ACR

Relapse by month 6

55

Daily prednisone dose

p=0.0227
OR 4.22 (95% CI: 1.1–15.8)

N=71 N=73

15,5%
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Merkel. ACR Convergence 2024,16S48: Plenary I (0774)



ACR

Relapse by month 6 stratified by type of relapse

56

1,4%

0,0%
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2%
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Major disease relapse

p=0.4965

N=143 N=143
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p=0.0391

Merkel. ACR Convergence 2024,16S48: Plenary I (0774)



ACR

Relapse by month 6 stratified by use of rituximab

57

OR, odds ratio.

8,8%

6,1%
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Re
la

ps
e 

pe
rc

en
ta

ge

0 mg/day

5 mg/day

On rituximab maintenance (before)

p=0.667
OR 1.50 (0.23-9.62)

N=67 N=67

20,0%
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On AZA maintenance (during)

p=0.0.25
OR 9.50 (1.11-81.67)

Merkel. ACR Convergence 2024,16S48: Plenary I (0774)



Suivi des ANCA : valeur prédictive ?

• Réascension ou réapparition fréquentes des ANCA avant les rechutes
- Cohen Tervaert, Arch Intern Med 1989 : 35p – 49% de rechutes, toutes précédées d’une réascenscion du 

taux ANCA (dans les 3-6 mois pour moitié)

- Jayne, QJM 1995 : 60p - 38% de rechutes dont 57% précédées d’une réascension des ANCA (83% ANCA+ 
lors du diagnostic de rechute)

- Boomsma, Arthritis Rheum 2000 : 100p, 37% de rechutes; 43% avec réascension des cANCA et 
29% de ceux avec ré↑ des PR3-ANCA n’ont pas rechuté

- Kemna, J Am Soc Nephrol 2015 : mesure répétée des ANCA associée aux rechutes chez les patients avec 
atteinte rénale (HR 11.09 [95%CI 5.01–24.55]) mais pas les autres (HR 2.79 [1.30–5.98])

 - Fussner, Arthritis Rheum 2016 : réascenscion des ANCA associée aux rechutes sévères chez les patients 
 sous RTX (HR 5.80 [95%CI 2.06–19.77]) mais pas sous CYC-AZA (HR 2.84 [0.87–11.40])



CONCLUSION



Refractory disease

• Patients with refractory disease, and those in whom the 
aforementioned therapies are contraindicated or poorly tolerated, 
should be managed in a referral center for vasculitis in collaboration 
with subspecialists, for consideration of alternate, additional, and/or 
experimental therapies. Category 4, Strength D 

• Recommendation 23a. People living with AAV should be cared for in 
cohorted* rather than general clinics (*where people living with AAV 
are grouped together and seen in a dedicated clinic) (GRADE 1B, SoA 
98%).



Can we do better now / in the future (new drugs / trials)?
 
- Obinutuzumab, daratumumab, antiBLys/APRIL
- Complement: factor B inhibitor, factor H agonist, C3 inhibitor, anti-

properdin



C5a, complement component 5a; C5aR1, C5a receptor 1; MAC, membrane attack complex.
1. Bekker P, Dairaghi D, Seitz L, et al. PLoS One. 2016 Oct 21;11(10):e0164646. 
2. Thurman JM, Holers VM. J Immunol. 2006 Feb 1;176(3):1305-10.
3. TAVNEOS Product Monograph. 2022/04/19. Otsuka Canada for: VIFOR FRESENIUS MEDICAL 

CARE RENAL PHARMA LTD.

4. SOLIRIS Product Monograph. 2021/03/25. Alexion Pharma GmbH.
5. Tesar V, Hruskova Z. Front Immunol. 2022 Jul 8;13:888816. 

ALTERNATIVE 
COMPLEMENT PATHWAY

Amplification 
loop

C3

C3b

C3a <

<

C3aR

Leukocyte migration 
and signaling

Phagocytosis 
and clearance

C5 convertase

C5

C5aC5b

<

MAC
C5b-9

<

Cell lysis

C5(desArg)

C5L2
Leukocyte, trafficking, 

migration, and activation

C5aR1

Avacopan

Eculizumab
Zilucoplan
Ravulizumab

Vilobelimab

Iptacoptan
Factor B

Pegcetacoplan
(C3 convertase inhib.)

Tarperprumig



Can we do better now / in the future (new drugs / trials)?
 
- Obinutuzumab, daratumumab, antiBLys/APRIL
- Complement: factor B inhibitor, factor H agonist, C3 inhibitor, anti-

properdin
- Anticlaudin-1 & antifibrotic agents
- FCγRn (and IDeS)
- Anti-GM-CSF

- Bispecific Abs / BITE
- Cathepsin C or G inhibitors
- SAL-T

- CAR-T cells (CD19, BCMA)
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