
How do You Treat ANCA-
Associated Vasculitis



A 66 years old male with a 40 pack-year smoking history admitted in
our hospital with fever and cough from 2 months ago. He was febrile
(38ºС). Chest CT scan revealed 8.3 x 9.4 cm cavitating right upper
lobe lesion, bilateral hilar and mediastinal adenopathy and
innumerable, bilateral parenchymal and pleural-based nodules.

Patient was admitted with a diagnosis of pneumonia and a 
high suspicion for stage 4 lung cancer.

Metabolic profile demonstrated a creatinine of 2.72 mg/dl
and a UA with 3+ blood and +1 protein and anti-PR3 was
positive.

Renal biopsy revealed segmental necrotizing and crescentic
glomerulonephritis.



What is the best treatment 
option for this patient?



Induction Therapy



Rituximab VS Cyclophosphamide

RAVE: Rituximab VS 
Cyclophophamide in 

ANCA-Associated 
Vasculitis

2010

RITUXVAS: Rituximab 
VS Cyclophophamide in 
ANCA-Associated Renal 

Vasculitis

2010

RITAZAREM: Rituximab 
VS Azathioprine in 
relapsing ANCA-

Associated Vasculitis

2017

All studies 
approved non-

inferiority of 
Rituximab 

Rituximab is preferred for relapsing disease based on data from
RAVE & RITAZAREM trials.



But …

• An important consideration when reviewing these trials is that patients with

alveolar hemorrhage requiring mechanical ventilation or with serum

creatinine levels >4 mg/dL were excluded from enrollment in the RAVE and

RITAZAREM trials.

• It remains uncertain whether the ANCA serotype affects the response to the

specific induction regimen.



Arthritis & 
Rheumatology 

2023

median estimated glomerular filtration rate 37.3 ml/minute/1.73 m2

Rituximab- and cyclophosphamide-based remission induction strategies 
for AAV are associated with similar risks of kidney failure and death.

eGFR <30 ml/min per 1.73 m2

The apparent benefits and risks of using CYC or RTX for the treatment 
of patients with AAV and severe kidney disease are balanced.













JAMA Network 2022;5(11):e2243799

194 patients included in the analysis

80.8% had PR 3–ANCA positivity



•

•



ACR 2021 Guideline



Which One Is Better?!

Cyclophosphamide

Rituximab



Low Dose vs 
High Dose 

Glucocorticoid



February 13, 2020



PEXIVAS Trial







PEXIVAS Trial





Effect of Reduced-Dose vs High-Dose Glucocorticoids Added to
Rituximab on Remission Induction in ANCA-Associated Vasculitis

140 patients with newly diagnosed ANCA-associated vasculitis without severe 
glomerulonephritis or alveolar hemorrhage

Patients were randomized to receive reduced-dose prednisolone (0.5 
mg/kg/d) plus rituximab (375 mg/m2/wk, 4 doses) (n = 70) or high-dose 
prednisolone (1 mg/kg/d) plus rituximab (n = 70).

Reduced-dose glucocorticoid plus rituximab regimen was noninferior to 
high-dose glucocorticoid plus rituximab regimen with regard to induction 
of disease remission at 6 months.



Real-Life Use of the PEXIVAS Reduced-dose Glucocorticoid

Regimen in Granulomatosis with Polyangiitis and Microscopic Polyangiitis,

https://acrabstracts.org/abstract/real-life-use-of-the-pexivas-reduced-dose-glucocorticoid-regimen-in-granulomatosis-with-polyangiitis-and-microscopic-polyangiitis








EULAR 2022
It is premature to give a general
recommendation to use lower GC
starting doses of 0.5mg/kg for
remission induction in all patients with
active AAV.

For now, lower GC starting doses of
0.5 mg/kg/day may be considered on
an individual basis in selected patients
without life-threatening or organ-
threatening disease.



ACR 2021 Guideline



Avacopan

•



Rituximab



Kidney International Reports (2018) 3, 394–402



Nephrol Dial Transplant (2019) 34: 63–73



Rheumatology 2019; 58:260268



Kidney International (2021) 100, 1316–1324



Journal of Translational Autoimmunity 6 (2023) 100178



RTX/CYC combination in Guidelines

KDIGO 2024: Severe GN (Cr >4 mg/dl), combination of 2 intravenous pulses of 
cyclophosphamide with rituximab can be considered.

EULAR 2022: The RTX/CYC combination has been shown to be CYC reducing in 
RITUXVAS, and retrospective studies have indicated the possibility of GC minimization 

and improved responses that require investigation in an RCT .

ACR 2021: Data regarding the efficacy of combined cyclophosphamide and rituximab 
therapy for remission induction remain limited, and potential toxicity of this combination 

remains a concern..



Combination with 

ritixumab and 

cyclophosphamide
UpToDate 2024





Role of Plasma Exchange



Role of Plasma 
Exchange UpToDate 2024

•

•

•



Plasma exchange increased the rate of renal recovery in ANCA-
associated systemic vasculitis that presented with renal failure





•

•

BMJ 2022;376:e064604





We performed a multicenter, 
retrospective study on 188 
patients with AAV and AKI 
treated with PLEX and 237 
not treated with PLEX. The 

primary outcome was 
mortality or KRT at 12 months

PLEX was not associated 
with a better primary 

outcome in the whole study 
population, but we identified 

a subset of patients who 
could benefit from PLEX. 







American Journal of 
Respiratory and Critical Care 

Medicine Volume 209 Number 
9 | May 1 2024



•

•

•







Alveolar 
hemorrhage 
and hypoxia 

at 
presentation

Renal 
limited 

vasculitis

MPA

ANCA 
negative 
patients

Anti. MPOHigher 
Creatinine

Male

Brix 
score>7

Cresentic
GN 

PLEX?



Maintenance Therapy



When to Start 
Maintenance 
Therapy?

For patients treated with rituximab for induction
of remission, maintenance therapy typically
begins between months four and six after the
last induction dose, regardless of the
maintenance agent that is used.

For patients treated with cyclophosphamide for
induction of remission, maintenance therapy is
started two to four weeks after the last dose of
cyclophosphamide if the following white blood
cell criteria are met: The white blood cell count
is >3500 cells/microL, and the absolute
neutrophil count is >1500 cells/microL.

https://medilib.ir/uptodate/show/9616
https://medilib.ir/uptodate/show/9308


Choice of Maintenance Therapy



Choice of 
maintenance therapy The best data supporting the use 

of rituximab as maintenance therapy 
after induction of remission with 
rituximab come from the RITAZAREM 
trial.

Patients receiving rituximab had a 
lower risk of relapse, and fewer 
patients in the rituximab group had 
at least one serious adverse event.



Choice of 
maintenance therapy International Mycophenolate Mofetil

Protocol to Reduce Outbreaks of
Vasculitides (IMPROVE) trial

They found that azathioprine was
more effective than
mycophenolate for maintenance
therapy.



Choice of maintenance therapy

Rituximab

Azathioprine, MTX

Mycophenolate



Dosing of Maintenance Therapy



Best Strategy of Rituximab Maintenance Dosage 
UpToDate 2024

• it is not clear whether there is any one best option.

• 500 to 1000 mg every six months

• 500 every four months

• "on-demand" dosing strategy

• Some experts also routinely monitor serum immunoglobulin levels and

reduce the dose of rituximab in patients who develop

hypogammaglobulinemia. Others only monitor serum immunoglobulin levels

if the patient develops frequent infections.



EULAR Guidline 2022 recommends:

In the management of patients with AAV, we recommend
that structured clinical assessment, rather than ANCA and/or
CD19+ B cell testing alone, should inform decisions on
changes in treatment.

In patients with AAV receiving RTX, we recommend
measurement of serum immunoglobulin
concentrations prior to each course of RTX to
detect secondary immunodeficiency.



ACR Guideline 2021





Duration of Maintenance Therapy



Duration of Maintenance Therapy UpToDate 2024

•

•

in patients who have had one or more prior relapses, particularly in those who

sustained significant organ damage (e.g., those with limited residual kidney

function) and therefore would not tolerate further injury due to relapse.



Duration of Maintenance Therapy , EULAR 2022





2024



So …





Investigational 
Agents

• Abatacept, Belimumab, Vilobelimab,

•

https://medilib.ir/uptodate/show/8526
https://medilib.ir/uptodate/show/16479
https://medilib.ir/uptodate/show/141200


Kidney 
transplantation

Patients who develop ESKD due to
GPA or MPA are potential candidates
for kidney transplantation.

Transplantation should be delayed for
at least six months from the time of
initial presentation or most recent
relapse.

Persistence of an isolated positive
ANCA titer is not a contraindication to
kidney transplantation.



Eosinophilic Granulomatosis 
with Polyangiitis



Severe EGPA

• Preference for cyclophosphamide – Cyclophosphamide may be preferred

in patients with active cardiac involvement because cardiomyopathy is an

independent predictor of mortality in EGPA and experience with

cyclophosphamide is more robust in these patients. In addition,

cyclophosphamide may be preferred over rituximab in patients who are

antineutrophil cytoplasmic antibody (ANCA)-negative and have severe

neurologic or gastrointestinal manifestations.

• ●Preference for rituximab – Rituximab may be preferred in patients with a

positive ANCA, active glomerulonephritis, prior cyclophosphamide therapy,

and those at risk for gonadal toxicity.



Non-severe EGPA

• ACR 2021: mepolizumab or benralizumab + systemic glucocorticoids

• EULAR 2022: Only glucocorticoid, Mepolizumab for refractory or

relapsing cases

• Alternative agents: MTX, Azathioprine, Mycophenolate



Eosinophilic Granulomatosis 
with Polyangiitis



Maintenance Therapy for Severe EGPA

If cyclophosphamide is used for induction therapy, change it with 
another agent.

If rituximab is used for induction therapy, continue it for 
maintenance therapy.



Maintenance Therapy for Non-
Severe EGPA



Take Home Massages

 Induction therapy of GPA & MPA:

Rituximab is better than

cyclophosphamide for PR3 positive

patients and for relapses.

 PLEX for severe GPA & MPA: may

be effective in some situations.

(ANCA negative, RLV, Alveolar

hemorrhage with hypoxia…)

 Maintenance Therapy of GPA &

MPA: Rituximab is better than

azathioprine; azathioprine is better

than mycophenolate.

 Currently, it seems that fixed-dose

rituximab for 18 months is the best

for maintenance therapy.



Take Home Massages

 Induction therapy for EGPA:

 Severe EGPA:

 Cyclophosphamide for Cardiac

involvement or ANCA negative

Neurologic and GI involvement,

Rituximab for ANCA positive patients or

active GN or prior cyclophosphamide.

 Non-severe EGPA:

 GC± Mepolizumab or Benralizumab

 Maintenance Therapy for EGPA:

 Severe EGPA:

 Change cyclophosphamide, continue

rituximab

 Non-severe EGPA:

 Continue the agent which is used for

induction therapy.



Thank you
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