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Reference keys
NOMENCLATURE AND DESCRIPTION FOR RATING GUIDELINE RECOMMENDATIONS

Within each recommendation, the strength of recommendation is indicated as Level 1 or Level 2, and the certainty of the supporting
evidence is shown as A, B, C, or D.
Implications
Grade
S76
Patients
 Clinicians
Kidney
Policy
Level 1
“We recommend”
Most people in your situation would
want the recommended course of
action, and only a small proportion
would not.
Most patients should receive the
recommended course of action.
The recommendation can be evaluated
as a candidate for developing a policy
or a performance measure.
Level 2
“We suggest”
The majority of people in your situation
would want the recommended course
of action, but many would not.
Different choices will be appropriate for
different patients. Each patient needs
help to arrive at a management
decision consistent with her or his
values and preferences.
The recommendation is likely to require
substantial debate and involvement of
stakeholders before policy can be
determined.
Grade C
ertainty of evidence Meaning
A H
igh W
e are confident that the true effect is close to the estimate of the effect.

B M
oderate T
he true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different.

C L
ow T
he true effect may be substantially different from the estimate of the effect.

D V
ery low T
he estimate of the effect is very uncertain, and often it will be far from the true effect.
International (2024) 105 (Suppl 3S), S71–S116



www.kidney-international.org CKD nomenc l a tu re
CURRENT CHRONIC KIDNEY DISEASE (CKD) NOMENCLATURE USED BY KDIGO

CKD is defined as abnormalities of kidney structure or function, present for > 3 months, with implications for health. CKD is classified
based on Cause, GFR category (G1-G5), and Albuminuria category (A1-A3), abbreviated as CGA.

Persistent albuminuria categories
Description and range
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A1

G1 ≥90

G2 60–89

G3a 45–59

G3b 30–44

G4 15–29

G5 <15Kidney failure

Severely decreased

Moderately to
severely decreased

Mildly to
moderately decreased

Mildly decreased

Normal or high

A2 A3

Normal to mildly
increased

Moderately
increased

Severely
increased

<30 mg/g
<3 mg/mmol

30–300 mg/g
3–30 mg/mmol

>300 mg/g
>30 mg/mmol

KDIGO: Prognosis of CKD by GFR
and albuminuria categories

Green: low risk (if no other markers of kidney disease, no CKD); Yellow: moderately increased risk; Orange: high
risk; Red: very high risk. GFR, glomerular filtration rate.
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CONVERSION FACTORS OF CONVENTIONAL UNITS TO SI UNITS
Conventional unit Conversion factor SI unit
S78
 Kidney Inter
Albumin
 g/dl
 10
 g/l

Creatinine
 mg/dl
 88.4
 mmol/l

Creatinine clearance
 ml/min
 0.01667
 ml/s

Cyclosporine
 ng/ml
 0.832
 nmol/l

Mycophenolic acid
 mg/ml
 3.12
 mmol/l

PCR
 mg/g
 0.113
 mg/mmol
PCR, protein–creatinine ratio; SI, International System of Units.
Note: Conventional unit � conversion factor ¼ SI unit.

RELATIONSHIP AMONG CATEGORIES FOR ALBUMINURIA AND PROTEINURIA
Categories
Measure
 Normal to mildly increased (A1)
 Moderately increased (A2)
 Severely increased (A3)
AER (mg/d)
 <30
 30–300
 >300

PER (mg/d)
 <150
 150–500
 >500

ACR
(mg/mmol)
 <3
 3–30
 >30

(mg/g)
 <30
 30–300
 >300
PCR

(mg/mmol)
 <15
 15–50
 >50

(mg/g)
 <150
 150–500
 >500
Protein reagent strip
 Negative to trace
 Trace to þ
 þ or greater
ACR, albumin-to-creatinine ratio; AER, albumin excretion rate; PCR, protein–creatinine ratio; PER, protein excretion rate.
Relationships among measurement methods within a category are not exact. For example, the relationships between AER and ACR and between PER and PCR are based on
the assumption that average creatinine excretion rate is approximately 1.0 g/d or 10 mmol/d. The conversions are rounded for pragmatic reasons. (For an exact conversion
from mg/g of creatinine to mg/mmol of creatinine, multiply by 0.113.) Creatinine excretion varies with age, sex, race, and diet; therefore, the relationship among these
categories is approximate only. The relationship between urine reagent strip results and other measures depends on urine concentration.
national (2024) 105 (Suppl 3S), S71–S116
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Abbreviations and acronyms

AAV ANCA-associated vasculitis
AKI acute kidney injury
ANCA antineutrophil cytoplasmic antibody
CI confidence interval
eGFR estimated glomerular filtration rate
EGPA eosinophilic granulomatosis with polyangiitis
ERT Evidence Review Team
GBM glomerular basement membrane
GFR glomerular filtration rate
GPA granulomatosis with polyangiitis
HBV hepatitis B virus
HCV hepatitis C virus
IgG immunoglobulin G

i.v. intravenous
KDIGO Kidney Disease: Improving Global Outcomes
MMF mycophenolate mofetil
MPA mycophenolic acid
MPO myeloperoxidase
NCGN necrotizing and crescentic glomerulonephritis
OR odds ratio
PR3 proteinase 3
RCT randomized controlled trial
RR relative risk
SCr serum creatinine
TMP-SMX trimethoprim-sulfamethoxazole
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Notice
SECTION I: USE OF THE CLINICAL PRACTICE GUIDELINE
This Clinical Practice Guideline document is based upon literature searches last conducted in July 2022 and updated in April
2023. It is designed to assist decision-making. It is not intended to define a standard of care and should not be interpreted as
prescribing an exclusive course of management. Variations in practice will inevitably and appropriately occur when clinicians
consider the needs of individual patients, available resources, and limitations unique to an institution or type of practice.
Healthcare professionals using these recommendations should decide how to apply them to their own clinical practice.

SECTION II: DISCLOSURE
Kidney Disease: Improving Global Outcomes (KDIGO) makes every effort to avoid any actual or reasonably perceived conflicts
of interest that may arise from an outside relationship or a personal, professional, or business interest of a member of the Work
Group. All members of the Work Group are required to complete, sign, and submit a disclosure and attestation form showing
all such relationships that might be perceived as or are actual conflicts of interest. This document is updated annually, and
information is adjusted accordingly. All reported information is published in its entirety at the end of this document in the
Work Group members’ Disclosure section and is kept on file at KDIGO.
S

Copyright � 2023, Kidney Disease: Improving Global Outcomes (KDIGO). Published by Elsevier Inc. on behalf of the
International Society of Nephrology. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/). Single copies may be made for personal use as allowed by national copyright
laws. Special rates are available for educational institutions that wish to make photocopies for nonprofit educational use. No
part of this publication may be reproduced, amended, or transmitted in any form or by any means, electronic or mechanical,
including photocopying, recording, or any information storage and retrieval system, without explicit permission in writing
from KDIGO. Details on how to seek reprints, permission for reproduction or translation, and further information about
KDIGO’s permissions policies can be obtained by contacting Melissa Thompson, Chief Operating Officer, at melissa.
thompson@kdigo.org.

Neither KDIGO, Kidney International, the Publisher, nor the authors, contributors, or editors shall have or assume any
liability for any direct, indirect, incidental, special, exemplary, or consequential damages (including without limitation lost
profits) or any injury and/or damage to persons or property, however caused and on any theory of liability, whether in
contract, strict liability, or tort (including product liability, negligence or otherwise) arising in any way out of the use or
operation of any methods, products, instructions, or ideas contained in the material herein.
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Foreword
Kidney International (2024) 105 (Suppl 3S), S71–S116; https://doi.org/10.1016/j.kint.2023.10.008
Copyright ª 2023, Kidney Disease: Improving Global Outcomes (KDIGO). Published by Elsevier Inc. on behalf of the International Society of Nephrology. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
The mission of Kidney Disease: Improving Global Outcomes
(KDIGO) is to “improve the care and outcomes of people with
kidney disease worldwide through promoting coordination,
collaboration, and integration of initiatives to develop and
implement clinical practice guidelines.” Since its inception in
2003, KDIGO has published comprehensive guidelines on
many distinct topics, including the Clinical Practice Guidelines
for Glomerulonephritis in 2012 and for Glomerular Diseases in
2021. The latter guideline summarized recommendations for
11 diseases based on evidence available through June 2020. The
current update, just 2 years later, reflects the unprecedented
pace of scientific discovery in the field, and centers on guidance
regarding the diagnosis, treatment, and monitoring of kidney
involvement in ANCA-associated vasculitis.

KDIGO strives to maintain the highest standards of
excellence and provide clinicians with the most relevant, ev-
idence-based guidance, incorporating both recent advance-
ments as well as widely accepted clinical standards. Thus, this
ANCA-Associated Vasculitis Guideline update features a
combination of both graded recommendations and practice
points. Graded recommendations are based on a systematic
review of the evidence and are graded for strength of the
recommendation (Level 1, “we recommend” or Level 2, “we
suggest”) and certainty of the evidence (A, “high”; B, “mod-
erate”; C, “low”; or D, “very low”). Practice points are un-
graded, consensus-based statements representing the expert
judgment of the Work Group. These practice points are issued
when there has not been a systematic review. Some practice
points aim at helping the reader in the implementation of
graded recommendations and we often provide these in a
graphical format. Readers should consider practice points as
Kidney International (2024) 105 (Suppl 3S), S71–S116
expert guidance or “good practice statements” and use them
as they see fit to inform the care of patients.

We once again thank Jürgen Floege, MD, and Brad H.
Rovin, MD, for leading this important initiative, and we very
much appreciate the continued dedication of the Work Group
members, David Jayne, MD, Jan-Stephan Sanders, MD, PhD,
and Vladimír Tesar, MD, PhD. Each of these volunteers
provided a considerable amount of time and expertise to the
current ANCA-Associated Vasculitis guideline. The indepen-
dent Evidence Review Team (ERT) from Brown University
School of Public Health, led by Ethan Balk, MD, MPH and
Craig Gordon, MD, MS, updated the evidence reviews that
informed this latest version of the guideline.

To ensure transparency and rigorous public review during
guideline development, the draft guideline update was made
publicly available for comment in May 2023, per KDIGO
policy. We very much appreciate the feedback received from
the scientific community. All Work Group members have
revised and approved the update for formal release.

In summary, we are pleased to present this latest Clinical
Practice Guideline for the Management of ANCA-Associated
Vasculitis, reflecting the most recent and up-to-date global
evidence for the care of people with ANCA-associated
vasculitis throughout the world. We are thrilled at the pace of
scientific advancement and we are exceptionally grateful to
the Work Group Co-Chairs, Work Group members, and
other contributors to this very important KDIGO activity.

Morgan E. Grams, MD, PhD, MHS
Michel Jadoul, MD
KDIGO Co-Chairs
S81
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Abstract
Kidney Internatio
The Kidney Disease: Improving Global Outcomes (KDIGO) 2024 Clinical Practice Guideline for
the Management of Antineutrophil Cytoplasmic Antibody (ANCA)–Associated Vasculitis rep-
resents a focused update of the ANCA-Associated Vasculitis chapter from the KDIGO 2021
Clinical Practice Guideline for the Management of Glomerular Diseases. The aim is to assist
clinicians caring for people with ANCA-associated vasculitis. The update takes into consideration
evidence from randomized controlled trials published since February 2022. As in 2021, the
chapter follows the same template providing guidance related to diagnosis, prognosis, treatment,
and special situations. Based on the evidence, this update is mostly focused on guidance related to
treatment of ANCA-associated vasculitis. Development of this guideline followed an explicit
process of evidence review and appraisal. Treatment approaches and guideline recommendations
are based on systematic reviews of relevant studies, and appraisal of the certainty of the evidence
and the strength of recommendations followed the “Grading of Recommendations Assessment,
Development and Evaluation” (GRADE) approach. Limitations of the evidence are discussed and
areas of future research are also presented.

Keywords: ANCA; antineutrophil cytoplasmic antibody-associated vasculitis; evidence-based;
glomerular diseases; glomerulonephritis; guideline; KDIGO; nephrotic syndrome; systematic
review
CITATION
nal (20
In citing this document, the following format should be used: Kidney Disease: Improving
Global Outcomes (KDIGO) ANCA Vasculitis Work Group. KDIGO 2024 Clinical Practice
Guideline for the Management of Antineutrophil Cytoplasmic Antibody (ANCA)–Associated
Vasculitis. Kidney Int. 2024;105(3S):S71–S116.
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Summary of recommendation statements and practice
points

9.1 Diagnosis

Practice Point 9.1.1: In the case of a clinical presentation compatible with small-vessel vasculitis in combination with
positive myeloperoxidase (MPO)- or proteinase 3 (PR3)-ANCA serology, waiting for a kidney biopsy
to be performed or reported should not delay starting immunosuppressive therapy, especially in
patients who are rapidly deteriorating (Figure 1).
Suspected kidney vasculitis

Clinical presentation compatible
with ANCA vasculitis

PR3– or MPO–ANCA positive
Low suspicion for secondary vasculitis

Experienced center and
rapidly progressive disease

Commence treatment

Biopsy soon after starting treatment
when feasible

Clinical presentation compatible
with any primary small-vessel vasculitis

PR3– and MPO–ANCA negative

No biopsy contraindication

Biopsy

Figure 1 | Biopsy strategy in suspected kidney vasculitis. ANCA, antineutrophil cytoplasmic antibody; MPO, myeloperoxidase; PR3,
proteinase 3.
Practice Point 9.1.2: Patients with ANCA-associated vasculitis (AAV) should be treated at centers with experience in AAV
management.

9.2 Prognosis

9.2.1 Survival
[No recommendations or practice points]

9.2.2 Kidney prognosis and remission
[No recommendations or practice points]

9.2.3 Relapses

Practice Point 9.2.3.1: The persistence of ANCA positivity, an increase in ANCA levels, or a change in ANCA from negative to
positive may be predictive of future disease relapse and should be considered when making treatment
decisions.
S84 Kidney International (2024) 105 (Suppl 3S), S71–S116
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9.3 Treatment

9.3.1 Induction

Recommendation 9.3.1.1: We recommend that glucocorticoids in combination with rituximab or cyclophos-
phamide be used as initial treatment of new-onset AAV (1B).

Practice Point 9.3.1.1: A practical treatment algorithm for AAV with kidney involvement is given in Figure 6.
Diagnosis of AAV

Disease assessment

Disease control

‘on drug’ remission

Maintenance

Switch to azathioprine
Taper glucocorticoids

Continue
rituximab

Taper
azathioprine

Stop
rituximab

Induction of remission

No organ-threatening
involvement

Vital organ/life-threatening
Serum creatinine >3.4 mg/dl (>300 μmol/l)

Rituximab + cyclophosphamide
OR 

Cyclophosphamide +
(glucocorticoid taper OR avacopan)

Consider plasma exchange

Cyclophosphamide +
(glucocorticoid taper

OR avacopan)

Rituximab +
(glucocorticoid taper

OR avacopan)

Figure 6 | Practical treatment regimen for AAV. AAV, ANCA-associated vasculitis; ANCA, antineutrophil cytoplasmic antibody.

Kidney International (2024) 105 (Suppl 3S), S71–S116 S85
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Practice Point 9.3.1.2: In patients presenting with markedly reduced or rapidly declining glomerular filtration rate (GFR)
(serum creatinine [SCr] >4 mg/dl [>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.

Practice Point 9.3.1.3: Considerations for choosing between rituximab and cyclophosphamide for induction therapy are
given in Figure 7.
Rituximab preferred Cyclophosphamide preferred

•  Children and adolescents
•  Premenopausal women and men concerned 
about their fertility

•  Frail older adults
•  Glucocorticoid-sparing especially important
•  Relapsing disease
•  PR3–ANCA disease

•  Rituximab difficult to access
•  Severe GN (SCr >4 mg/dl [354 μmol/l]), combination of 2 
intravenous pulses of cyclophosphamide with rituximab can be
considered

Figure 7 | Factors for consideration when choosing between rituximab and cyclophosphamide for induction therapy of AAV. AAV,
ANCA-associated vasculitis; ANCA, antineutrophil cytoplasmic antibody; GN, glomerulonephritis; PR3, proteinase 3; SCr, serum creatinine.
Practice Point 9.3.1.4: Considerations for choosing the route of administration of cyclophosphamide are given in Figure 8.
Intravenous cyclophosphamide Oral cyclophosphamide

• Patients who already have a moderate cumulative
dose of cyclophosphamide

• Patients with lower white blood cell counts
• Ready access to an infusion center
• Adherence may be an issue

• Cost is an important factor
• Access to an infusion center difficult
• Adherence is not an issue

Figure 8 | Considerations for the route of administration of cyclophosphamide for AAV. AAV, ANCA-associated vasculitis. ANCA,
antineutrophil cytoplasmic antibody.
Practice Point 9.3.1.5: Consider discontinuation of immunosuppressive therapy after 3 months in patients who remain on
dialysis and who do not have any extrarenal manifestations of disease.
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Practice Point 9.3.1.6: Recommendations for oral glucocorticoid tapering are given in Figure 9.
Week

‘Reduced-corticosteroid dose’

in PEXIVAS trial

<50 kg 50–75 kg >75 kg

1
2
3–4
5–6
7–8
9–10
11–12
13–14
15–16
17–18
19–20
21–22
23–52
>52

50
25
20
15
12.5
10
7.5
6
5
5
5
5
5

60
30
25
20
15
12.5
10
7.5
5
5
5
5
5

75
40
30
25
20
15
12.5
10
7.5
7.5
5
5
5

Investigators’ local practice

Figure 9 | Prednisolone tapering regimen for AAV. AAV, ANCA-associated vasculitis; ANCA, antineutrophil cytoplasmic antibody; PEXIVAS,
Plasma Exchange and Glucocorticoids for the Treatment of ANCA-Associated Vasculitis.
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.

Practice Point 9.3.1.8: Recommendations for immunosuppressive dosing are given in Figure 10.
Oral

cyclophosphamide

Intravenous

cyclophosphamide

Rituximab Rituximab and i.v. cyclophosphamide MMF

2 mg/kg/d for 3
months, continue
for ongoing activity
to a maximum of 6
months 

Reduction for age:
• 60 yr, 1.5 mg/kg/d
• 70 yr, 1.0 mg/kg/d
Reduce by 0.5 mg/kg/
day for GFR <30 ml/
min/1.73 m2

15 mg/kg at weeks
0, 2, 4, 7, 10, 13
(16, 19, 21, 24 if
required)

Reduction for age:
• 60 yr 12.5 mg/kg
• 70 yr, 10 mg/kg
Reduce by 2.5 mg/
kg for GFR <30 ml/
min/1.73 m2

375 mg/m2/week
× 4 weeks
OR
1 g at weeks
0 and 2

Avacopan

30 mg twice daily
as alternative to
glucocorticoids, in
combination with
rituximab or
cyclophosphamide
induction

Rituximab 375 mg/m2/week × 4 weeks,
with i.v. cyclophosphamide 15 mg/kg
at weeks 0 and 2
OR
Rituximab 1 g at 0 and 2 weeks with i.v.
cyclophosphamide 500 mg/2 weeks × 6

2000 mg/d
(divided doses),
may be increased
to 3000 mg/d for
poor treatment
response

Figure 10 | Immunosuppressive drug dosing for AAV. AAV, ANCA-associated vasculitis; ANCA, antineutrophil cytoplasmic antibody; GFR,
glomerular filtration rate; i.v., intravenous; MMF, mycophenolate mofetil.
Practice Point 9.3.1.9: Consider plasma exchange for patients with SCr >3.4 mg/dl (>300 mmol/l), patients requiring
dialysis or with rapidly increasing SCr, and patients with diffuse alveolar hemorrhage who have
hypoxemia.
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Practice Point 9.3.1.10: Add plasma exchange for patients with an overlap syndrome of ANCA-associated vasculitis and anti-
glomerular basement membrane (GBM).

9.3.2 Maintenance therapy

Recommendation 9.3.2.1: We recommend maintenance therapy with either rituximab, or azathioprine and low-
dose glucocorticoids after induction of remission (1C).

Practice Point 9.3.2.1: Following rituximab induction, maintenance immunosuppressive therapy should be given to most
patients.

Practice Point 9.3.2.2: The optimal duration of remission therapy is between 18 months and 4 years after induction of
remission.

Practice Point 9.3.2.3: When considering withdrawal of maintenance therapy, the risk of relapse should be considered, and
patients should be informed of the need for prompt attention if symptoms recur (Figure 12).
Baseline factors Factors after diagnosis Treatment factors

• Diagnosis of granulomatosis
  with polyangiitis 
• PR3–ANCA subgroup
• Higher serum creatinine
• More extensive disease
• Ear, nose, and throat disease

• History of relapse
• ANCA positive at the end of induction
• Rise in ANCA

• Lower cyclophosphamide exposure
• Immunosuppressive withdrawal
• Glucocorticoid withdrawal

Figure 12 | Factors that increase relapse risk for AAV. AAV, ANCA-associated vasculitis; ANCA, antineutrophil cytoplasmic antibody; PR3,
proteinase 3.
Practice Point 9.3.2.4: Consider mycophenolate mofetil (MMF) or methotrexate as alternatives to azathioprine for main-
tenance therapy in patients intolerant of azathioprine. Methotrexate should not be used for patients
with a GFR <60 ml/min per 1.73 m2.

Practice Point 9.3.2.5: Considerations for choosing rituximab or azathioprine for maintenance therapy are presented
in Figure 13.
Rituximab preferred Azathioprine preferred

• Relapsing disease
• PR3–ANCA disease
• Frail older adults
• Glucocorticoid-sparing especially important
• Azathioprine allergy

• Low baseline IgG <300 mg/dl
• Limited availability of rituximab

Figure 13 | Considerations for using rituximab or azathioprine for AAV maintenance therapy. AAV, ANCA-associated vasculitis; ANCA,
antineutrophil cytoplasmic antibody; IgG, immunoglobulin G; PR3, proteinase 3.

S88 Kidney International (2024) 105 (Suppl 3S), S71–S116



www.kidney-international.org summary o f recommenda t ion s ta tement s and prac t i c e po in t s
Practice Point 9.3.2.6: Recommendations for dosing and duration of maintenance therapy are given in Figure 14.
Rituximab Azathioprine MMF

Scheduled dosing protocol: 
1. 500 mg × 2 at complete remission,
and 500 mg at mo 6, 12, and 18
thereafter (MAINRITSAN scheme) OR
2.  1000 mg infusion after induction 
of remission, and at mo 4, 8, 12, and 
16 after the first infusion 
(RITAZAREM* scheme)

1.5–2 mg/kg/d at complete remission
until 1 yr after diagnosis then
decrease by 25 mg every 3 mo

Extend azathioprine at complete
remission until 4 yr after diagnosis; 
start at 1.5–2 mg/kg/d for 18–24 mo, 
then decrease to a dose of 
1 mg/kg/d until 4 yr after diagnosis, 
then taper by 25 mg every 3 mo. 
Glucocorticoids should also be 
continued at 5–7.5 mg/d for 2 yr 
and then slowly reduced by 1 mg 
every 2 mo

2000 mg/d (divided doses)
at complete remission for
2 yr

Figure 14 | Immunosuppressive dosing and duration of AAV maintenance therapy. MAINRITSAN, MAINtenance of Remission Using
RITuximab in Systemic ANCA-associated Vasculitis; MMF, mycophenolate mofetil; RITAZAREM, Rituximab versus azathioprine as therapy for
maintenance of remission for antineutrophil cytoplasm antibody-associated vasculitis (AAV). *RITAZAREM was in relapsing AAV.
9.3.3 Relapsing disease

Practice Point 9.3.3.1: Patients with relapsing disease (life- or organ-threatening) should be reinduced (Recommendation
9.3.1.1.), preferably with rituximab.

9.4 Special situations

9.4.1 Refractory disease

Practice Point 9.4.1.1: Refractory disease can be treated by an increase in glucocorticoids (intravenous or oral), by the
addition of rituximab if cyclophosphamide induction had been used previously, or vice versa.
Plasma exchange can be considered.

Practice Point 9.4.1.2: In the setting of diffuse alveolar bleeding with hypoxemia, plasma exchange can be considered in
addition to glucocorticoids with either cyclophosphamide or rituximab.

9.4.2 Transplantation

Practice Point 9.4.2.1: Delay transplantation until patients are in complete clinical remission for ‡6 months. The persis-
tence of ANCA should not delay transplantation.
Kidney International (2024) 105 (Suppl 3S), S71–S116 S89
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Antineutrophil cytoplasmic antibody (ANCA)–
associated vasculitis
9.1 Diagnosis
Small-vessel vasculitis encompasses a group of diseases
characterized by necrotizing inflammation of small vessels
(i.e., arterioles, capillaries, and venules) and little or no
deposition of immune complexes in the vessel wall (pauci-
immune). Medium or large vessels may occasionally also be
involved. Pauci-immune small-vessel vasculitides include
granulomatosis with polyangiitis (GPA), microscopic poly-
angiitis (MPA), and eosinophilic granulomatosis with poly-
angiitis (EGPA).1 The kidney lesion associated with these
conditions is a pauci-immune focal and segmental
necrotizing and crescentic glomerulonephritis (NCGN).
Active pauci-immune small-vessel vasculitis is typically
associated with circulating antineutrophil cytoplasmic
antibody (ANCA), and GPA, MPA, and EGPA were grouped
under the term “ANCA-associated vasculitis” (AAV) in the
2012 Chapel Hill definitions of primary systemic vasculitis.1

NCGN may occur with or without extrarenal
manifestations of disease.

Patients with systemic vasculitis may present with extra-
renal manifestations affecting one or several organ systems,
with or without kidney involvement. Commonly involved
systems are the upper and lower respiratory tract, skin, eyes,
and the nervous system. Pulmonary hemorrhage affects 10%
of patients with AAV and is associated with an increased risk
Suspected kidn

Clinical presentation compatible
with ANCA vasculitis

PR3– or MPO–ANCA positive
Low suspicion for secondary vasculitis

Experienced center and
rapidly progressive disease

Commence treatment

Biopsy soon after starting treatment
when feasible

Figure 1 | Biopsy strategy in suspected kidney vasculitis. ANCA, anti
proteinase 3.

S90
of death.2 The need to treat extrarenal vasculitis may
influence treatment choices for kidney vasculitis.

The clinical manifestations associated with NCGN
include microscopic hematuria with dysmorphic red blood
cells and red cell casts, and proteinuria that is usually
moderate (1–3 g/d). Pauci-immune NCGN is frequently
associated with a rapidly declining glomerular filtration rate
(GFR) over days or weeks. A slowly progressive course has
also been described when active vasculitic lesions may be
hard to find on histology, and some patients with kidney
vasculitis, especially if presenting with extrarenal disease, are
diagnosed when the GFR is still normal.

Acute kidney injury (AKI) can present together with
alveolar hemorrhage and is often referred to as a “pulmo-
nary–renal syndrome.” Although several diseases can manifest
as a pulmonary–renal syndrome, simultaneous lung and
kidney injury should raise concern for vasculitis. In this sit-
uation, serologic testing and interpretation are of great
diagnostic importance. A positive test for anti-glomerular
basement membrane (GBM) antibodies suggests anti-GBM
disease (formerly Goodpasture’s syndrome) and a need for
urgent plasma exchange without waiting for a positive diag-
nostic biopsy (Figure 1), whereas a positive test for
myeloperoxidase (MPO)- or proteinase 3 (PR3)-ANCA
supports a diagnosis of AAV. Some patients are positive for
ey vasculitis

Clinical presentation compatible
with any primary small-vessel vasculitis

PR3– and MPO–ANCA negative

No biopsy contraindication

Biopsy

neutrophil cytoplasmic antibody; MPO, myeloperoxidase; PR3,

Kidney International (2024) 105 (Suppl 3S), S71–S116

http://www.kidney-international.org


www.kidney-international.org an t i neu t roph i l c y top l a sm i c an t ibody (ANCA)–as soc i a ted vascu l i t i s
both ANCA and anti-GBM antibodies. The diagnosis of AAV
relies on the combination of clinical findings and results of
imaging studies and laboratory tests (such as C-reactive
protein level, complete blood count, kidney parameters, and
urine sediment analysis).

About 90% of patients with small-vessel vasculitis or
NCGN have ANCA, directed primarily to the neutrophil
granule proteins MPO or PR3, but ANCA negativity does not
exclude this diagnosis.3 The 2017 revised international
consensus on testing of ANCA in GPA and MPA states that
high-quality antigen-specific immunoassays are the
preferred screening method for MPO- and PR3-ANCA.4

Practice Point 9.1.1: In the case of a clinical presentation
compatible with small-vessel vasculitis in combination with
positive myeloperoxidase (MPO)- or proteinase 3 (PR3)-
ANCA serology, waiting for a kidney biopsy to be per-
formed or reported should not delay starting immuno-
suppressive therapy, especially in patients who are rapidly
deteriorating (Figure 1).

In AAV, a kidney biopsy is important for both the primary
diagnosis and recurrent disease. This also relates to recurrent
disease after kidney transplantation (Figures 2 and 3). Biopsy
remains the gold standard, and in GPA, the diagnostic yield of
a kidney biopsy can be as high as 91.5%.5 The kidney biopsy
provides prognostic information through assessment of
glomerular, tubulointerstitial, and vascular histopathology.6

Therefore, a kidney biopsy should always be considered in
patients suspected of having active kidney involvement, but in
the context of positive MPO- or PR3-ANCA serology and a
clinical picture compatible with small-vessel vasculitis with
low suspicion for secondary vasculitis, an immediate biopsy
may not be necessary and should not delay the initiation of
treatment.

The treatment recommendations in this guideline
derive from studies of patients with AAV and/or NCGN.
About 10% of patients presenting with signs and symp-
toms of MPA, GPA, or NCGN are persistently ANCA-
Disease activity of ANCA-associated vasculitis represents s
any organ system.

Treatment-resistant disease is defined as the persistence o
manifestations of vasculitis, while receiving treatment equ

Relapse is defined as the occurrence of increased disease a
A return or increase of hematuria with proteinuria may ind
major or minor, with major relapses defined as life- or orga
diffuse alveolar hemorrhage, subglottic stenosis, GN or vas

Remission is defined as the absence of manifestations of v
stable or improved glomerular filtration rate. While hematu
disease and can resolve completely, their persistence does

Figure 2 | Definition of disease activity, remission, relapse, and trea
ANCA, antineutrophil cytoplasmic antibody; BVAS, Birmingham Vasculiti
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negative. These patients are treated similarly to patients
who are ANCA-positive, although no study has focused
specifically on the treatment of patients who are ANCA-
negative. When considering patients who are ANCA-
negative, an important point to note is that several non-
vasculitic diseases may closely mimic small-vessel vascu-
litis. These include systemic rheumatic diseases, such as
systemic lupus erythematosus, infections, and malig-
nancies (Figure 47).

Practice Point 9.1.2: Patients with ANCA-associated
vasculitis (AAV) should be treated at centers with experi-
ence in AAV management.

A center with experience in AAV management is equipped
with adequate facilities for rapid diagnosis and management.
For diagnosis, adequate serologic and histologic tests should
be available. All treatment modalities should be available,
including rituximab and plasma exchange. The center should
have experience with these treatment modalities and their
complications. Finally, a center should have access to an
intensive care unit and an acute hemodialysis facility.

9.2 Prognosis

9.2.1 Survival

Factors influencing remission (no disease activity or Bir-
mingham Vasculitis Activity Score [BVAS] ¼ 0; Figure 2),
relapse, and kidney and overall survival in AAV have been
described.8–10 Important factors associated with survival are
age and kidney function and/or kidney involvement at
diagnosis. Without immunosuppressive therapy, AAV is
associated with poor outcomes. Consequently,
immunosuppressive treatment is pivotal to improving
survival of individual patients with active systemic AAV,
including older adults (>75 years of age) for whom
immunosuppressive treatment has been associated with
improved survival.11
igns or symptoms attributable to active disease in

f or appearance of kidney and/or systemic
al in intensity to initial immunosuppressive therapy.

ctivity after a period of partial or complete remission.
icate a kidney relapse. Relapse can be divided into
n-threatening. Examples of major relapse include
culitis threatening vision.

asculitis and GN (BVAS=0). For GN, it is defined as a 
ria and proteinuria are present at times of active 

 not necessarily imply active disease.

tment-resistant disease in AAV. AAV, ANCA-associated vasculitis;
s Activity Score; GN, glomerulonephritis.
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Patient presents with

rapid decline in kidney function

Urine dipstick positive
for protein and blood

Urinalysis

Ye o

Ye o

Urine sediment positive for
glomerular hematuria and/or

pyuria without infection

Evaluate for nonglomerular

etiology of acute kidney injury

Consider rapidly progressive
glomerulonephritis

Evaluate for nonglomerular

etiology of acute kidney injury

• Evaluate for extrarenal signs/symptoms

• Obtain autoimmune serologies

(ANCA, ANA, anti-GBM antibodies,

complement)

• Exclude infection

• Obtain kidney biopsy if feasible

Figure 3 | Diagnostic strategy in rapidly progressive glomerulonephritis. ANA, antinuclear antibody; ANCA, antineutrophil cytoplasmic
antibody; GBM, glomerular basement membrane.
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9.2.2 Kidney prognosis and remission

Kidney histology is predictive of long-term risk of kidney
failure; prognostic scores based on kidney histology have been
developed (e.g., by Berden et al.6 and Brix et al.12; Figure 56).

In validation studies of the histopathologic classification by
Berden et al., >50% normal glomeruli in the focal class were
Organ system Microscopic

polyangiitis (MPA)

(%)

Granu

polya

(%)

Cutaneous
Kidney
Pulmonary
Ear, nose, and throat
Musculoskeletal
Neurologic
Gastrointestinal

40
90
50
35
60
30
50

40
80
90
90
60
50
50

Figure 4 | Frequency of organ involvement in AAV. Reproduced from
vasculitis, Volume 337, Pages 1512–1523.7 Copyright ª 1997 Massachus
Medical Society. AAV, ANCA-associated vasculitis; ANCA, antineutrophil
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associated with a favorable outcome, whereas >50% sclerotic
glomeruli were associated with a poor outcome.13 Also, in the
kidney risk score developed by Brix et al., a higher percentage
of normal glomeruli (>25%) was associated with favorable
kidney outcomes.12 However, regarding the crescentic class
(>50% cellular crescents) and the mixed class, discrepancies
in outcome have been reported.
lomatosis with

ngiitis (GPA)

Eosinophilic granulomatosis

with polyangiitis (EGPA)

(%)

60
45
70
50
50
70
50

The New England Journal of Medicine, Jennette JC, Falk RJ. Small vessel
etts Medical Society. Reprinted with permission from Massachusetts
cytoplasmic antibody.
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≥50% globally 
sclerotic glomeruli

Sclerotic

class

≥50% normal
glomeruli

Focal

class

≥50% cellular
crescents

Crescentic

class

Mixed

class

Yes

No

Yes

Yes

No

No

Figure 5 | Histopathologic classification of ANCA-associated glomerulonephritis. Biopsies should be scored for glomerular lesions in the
following order: globally sclerotic glomeruli, normal glomeruli, and glomeruli with cellular crescents. Biopsies that do not fit into a category
based upon a predominant glomerular phenotype will be included in the mixed category.6 ANCA, antineutrophil cytoplasmic antibody.
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Importantly, kidney recovery can be seen in the face of
advanced kidney damage, and induction treatment should
not be withheld on the basis of unfavorable histologic
findings.

Assessing the remission of kidney vasculitis can be difficult
in the presence of persistent hematuria and proteinuria,
which are seen in 50% of patients. A stable or falling serum
creatinine (SCr) level is a guide; control of extrarenal disease
and normalization of inflammatory markers (e.g., C-reactive
protein) are also helpful but do not exclude ongoing kidney
activity. Also, other causes of AKI, not related to AAV, should
be considered; therefore, a kidney biopsy should be consid-
ered at presentation and during follow-up in case of poor
treatment response (Figure 1).

Histologic activity is unlikely in the absence of hematuria.
Persisting proteinuria can reflect disease activity or chronic
parenchymal damage from preceding inflammation. Such
chronic damage confers an adverse long-term kidney prog-
nosis. The significance of persisting hematuria is unclear. In a
retrospective study, no difference was found in the occurrence
of kidney failure between patients with versus without per-
sisting hematuria, but more patients with hematuria experi-
enced a relapse of kidney disease.14 More importantly, a
return of hematuria after initial resolution may indicate
kidney relapse.

9.2.3 Relapses

Practice Point 9.2.3.1: The persistence of ANCA positivity,
an increase in ANCA levels, or a change in ANCA from
negative to positive may be predictive of future disease
relapse and should be considered when making treatment
decisions.
Kidney International (2024) 105 (Suppl 3S), S71–S116
PR3- and MPO-AAV are characterized by the occurrence of
relapses. Patients who are PR3-ANCA–positive experience
more relapses than those who are MPO-ANCA–positive.15 The
achievement of ANCA-negativity after induction treatment is
associated with a lower risk of relapse.16,17 Both a rise in
ANCA and persistence of ANCA are only modestly
predictive of future disease relapse.18 Also, a change in
ANCA status from negative to positive has been associated
with a higher incidence of relapse, and more frequent clinical
assessments should be considered. However, regarding the
relapsing phenotype of AAV, ANCA measurements should
not guide treatment decisions in individual patients.

9.3 Treatment
Treatment of AAV is generally divided into an initial phase,
commonly termed “induction,” followed by a “maintenance”
phase.

9.3.1 Induction

Recommendation 9.3.1.1: We recommend that
glucocorticoids in combination with rituximab or
cyclophosphamide be used as initial treatment of
new-onset AAV (1B).

The best evidence is available for patients with new-onset AAV.
In patients with severe kidney disease (SCr >4 mg/dl [>354
mmol/l]), limited data for induction therapy with rituximab are
available.

Key information
Balance of benefits and harms. Cyclophosphamide, in

combination with glucocorticoids, has been used as induction
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therapy in several randomized controlled trials (RCTs). In 2
RCTs, rituximab alone or in combination with 2 cyclophos-
phamide pulses was shown to be equally effective as cyclo-
phosphamide, with a similar rate of infectious complications
(Supplementary Table S419–22). However, post hoc analysis of
the Rituximab in ANCA-Associated Vasculitis (RAVE) trial
found a superior remission rate for the PR3-ANCA
subgroup at 6 months treated with rituximab, with an odds
ratio (OR) of 2.11 (95% confidence interval [CI]: 1.04–
4.30) in analyses adjusted for age, sex, and new-onset versus
relapsing disease at baseline.23 In patients with PR3-AAV
and relapsing disease, more patients achieved remission at 6
and 12 months with rituximab, with an OR of 3.57 (95%
CI: 1.43–8.93) at 6 months and an OR of 4.32 (95% CI:
1.53–12.15) at 12 months.23 No association between
treatment drug and remission was observed in patients with
MPO-AAV (RAVE trial; Supplementary Table S520,22).

Regarding the route of cyclophosphamide administration,
oral and intravenous (i.v.) cyclophosphamide resulted in similar
outcomes. With i.v. cyclophosphamide, a reduction of the total
cyclophosphamide dosage is achieved compared to the dosage
needed with oral cyclophosphamide. In the Pulse Versus
Continuous Cyclophosphamide for Induction of Remission in
ANCA-Associated Vasculitides (CYCLOPS) study, this resulted
in a lower rate of leukopenia (Supplementary Table S622,24).
Nevertheless, more patients tended to experience relapses after
receiving i.v. cyclophosphamide during long-term follow-up.

In patients with non-life-threatening disease, excluding
those with rapidly progressive kidney disease, mycophenolate
mofetil (MMF) might be an alternative to cyclophosphamide
for the MPO-ANCA subgroup. MMF had a similar remission
rate to that of cyclophosphamide for patients with both PR3-
and MPO-ANCA (Supplementary Table S725–28), but a much-
increased relapse risk in those with PR3-ANCA in the Clinical
Trial of Mycophenolate Versus Cyclophosphamide in ANCA
Vasculitis (MYCYC).27

Methotrexate, with glucocorticoids, has been used for AAV
without kidney disease in the absence of irreversible tissue
damage but is associated with a higher relapse rate and higher
late accrual of damage compared to cyclophosphamide
(Supplementary Table S822,29,30).

Glucocorticoids are major contributors to adverse events.
Intravenous methylprednisolone (doses of 1–3 g) is widely used
for more severe presentations but has not been tested in an RCT.
Oral prednisoloneor prednisone starting at 1.0mg/kg/dhas been
used inmostRCTs, againwithoutdirectRCTsupport. The rate of
reduction of glucocorticoids varies among studies, with some
aiming for withdrawal by month 5, whereas others continue 5–
10 mg/d after 6 months.31 The Plasma Exchange and
Glucocorticoids for the Treatment of ANCA-Associated
Vasculitis (PEXIVAS) trial demonstrated that for patients with
GFR <50 ml/min per 1.73 m2, a more rapid reduction was as
effective as, but safer than, a “standard” glucocorticoid-
tapering regimen.32 The Low-Dose Glucocorticoid Vasculitis
Induction Study (LoVAS) compared reduced-dose versus high-
dose glucocorticoids added to rituximab on remission
S94
induction in AAV.33 Patients with severe glomerulonephritis
(estimated glomerular filtration rate [eGFR] <15 ml/min per
1.73 m2) and alveolar hemorrhage (oxygen >2 l/min) were
excluded. Patients were randomized to receive reduced-dose
prednisolone (0.5 mg/kg/d) or high-dose prednisolone (1 mg/
kg/d) plus 4 doses of 375 mg/m2 per week rituximab.
Reduced-dose glucocorticoids (0.5 mg/kg/d) were noninferior
in achieving remission, and the infections that occurred were
less severe. As the included population was of Japanese origin,
with a predominance of MPO-ANCA vasculitis, the wider
applicability of this regimen in other populations remains to
be determined. In the RAVE trial, the rituximab group had a
lower glucocorticoid exposure, and observational studies have
supported early glucocorticoid removal when rituximab is used.

Complement-targeted therapy might be another strategy
to reduce glucocorticoid exposure. An oral C5a receptor
antagonist, avacopan, has been shown in A Phase 3 Clinical
Trial of CCX168 (Avacopan) in Patients with ANCA-Associ-
ated Vasculitis (ADVOCATE) to be an effective alternative to
glucocorticoid treatment in AAV, with potential to improve
kidney outcomes.34 In this RCT, avacopan was dosed at 30 mg
twice daily. Patients with more severe end-organ
manifestations, such as eGFR <15 ml/min per 1.73 m2 and
alveolar hemorrhage requiring mechanical ventilation, were
excluded from this trial. Remission at week 26 was observed
in 72.3% of patients in the avacopan arm and 70.1% in the
prednisolone arm, achieving noninferiority. In a post hoc
analysis of the ADVOCATE trial, avacopan led to an earlier
reduction in albuminuria and an improvement of kidney
function compared to prednisolone, especially in patients
with an eGFR <20 ml/min per 1.73 m2.35

Certainty of evidence. The overall certainty of evidence is
moderate. The RCTs that compared rituximab with cyclo-
phosphamide reported important outcomes of remission and
relapse, and the certainty of the evidence was rated as moderate
for these outcomes because of serious imprecision
(Supplementary Table S419–22). The critical outcome, all-cause
mortality, was included; however, no cases of kidney failure
were reported in the 2 trials. Only the RAVE trial was blinded
for both participants and personnel, and it is regarded by the
panel as the best evidence available. Effects on remission at 6
months, relapse rate, and serious adverse events are graded as
having moderate certainty of evidence. In a secondary paper,
remission in ANCA subgroups was reported; this is graded as
having low certainty of evidence due to imprecision (only 1
study). There were no differences in kidney outcomes, and
those with SCr >4 mg/dl (>354 mmol/l) were excluded.
Finally, follow-up was short, at 18 months.

The studies comparing continuous oral versus i.v. pulse
cyclophosphamide were not blinded (participants and study
personnel; Supplementary Table S922,36–38). Overall, the
certainty of evidence on the important endpoints of
remission and leukopenia is graded as moderate because of
study limitations. Other outcomes exhibited low certainty of
evidence because of serious imprecision due to very few
events (relapse, all-cause mortality). The Work Group
Kidney International (2024) 105 (Suppl 3S), S71–S116
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considers the CYCLOPS study the best available study on this
topic because of the addition of azathioprine to both
treatment arms; consequently, it was evaluated separately
(Supplementary Table S622,24). The certainty of the evidence
was low for all critical outcomes, due to imprecision, as
there was only 1 study.

TheRCTs comparingMMFversus cyclophosphamidehad few
events for many critical and important outcomes (all-cause
mortality, kidney failure, malignancy, serious adverse events),
and hence, the certainty of the evidence was low (Supplementary
Table S725–28). However, for the outcomes of infection and
relapse, the certainty of the evidence was rated as moderate
due to study limitations from some studies (unclear blinding
of outcome assessors). The MYCYC27 and Tuin et al.28 studies
had an independent, blinded adjudication committee assess
the primary endpoint of remission at 6 months, but the other
studies had concerns regarding blinding, and hence, the
certainty of the evidence for this outcome has been rated as
moderate.

Neither of the 2 RCTs comparing standard and reduced-
dose glucocorticoids were blinded. Only one RCT (LoVAS)
studied a lower glucocorticoid starting dose. The other RCT
(PEXIVAS) started glucocorticoids at the same dose but
tapered the dose more quickly in the reduced-dose group.
The certainty of evidence on sustained remission was graded
as moderate; for other endpoints, including adverse events
and serious infection, the certainty of evidence was graded as
low, primarily due to imprecise summary estimates
(Supplementary Table S1032,33).

Two placebo-controlled RCTs studied avacopan in AAV; one
of the RCTs (ADVOCATE) had no serious methodological
concerns, but the other RCT (Clinical ANCA Vasculitis Safety
and Efficacy Study of Inhibitor of C5aR [CLASSIC]) had a high
dropout rate and changed their a priori primary outcome. The
certainty of the evidence on sustained remission and severe
adverse events was graded as moderate, but the evidence for
infections and discontinuation due to adverse events was
graded as low (Supplementary Table S1134,39]. The CLASSIC
study included 2 dosages, but in this phase 2 study, the
number of randomized patients was small, and therefore, the
certainty of the evidence on different dosages is very low
(Supplementary Table S1239). In the ADVOCATE study,
patients with an eGFR<15 ml/min per 1.73 m2 were excluded.

Values and preferences. This Work Group places a relatively
high value on achieving remission of disease, which was the
primary outcome of most evaluated studies. However,
extended immunosuppressive therapy should be associated
with a minimum of adverse events. In subgroups of patients
for whom fertility is a concern, and in relapsing patients,
rituximab may be preferred.

Intravenously pulsed versus oral continuous cyclophos-
phamide results in a similar outcome. However, the cumu-
lative dosage of cyclophosphamide is lower with i.v.
cyclophosphamide. Patients treated with i.v. pulse cyclo-
phosphamide may have an increased risk of relapse, as re-
ported in the CYCLOPS study.
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Glucocorticoids are disliked by patients and are major
causes of adverse events. Use of rituximab or the combination
of rituximab with cyclophosphamide may be associated with a
lower glucocorticoid requirement, which is particularly desir-
able in those at higher risk of glucocorticoid toxicity.20,40 C5a
receptor inhibition with avacopan is a potential alternative to
glucocorticoid treatment, which in addition to having
efficacy in controlling disease, has been shown to improve
patient quality of life as compared to prednisone in AAV.34

Resource use and costs. Rituximab is typically more
expensive than cyclophosphamide, although secondary costs
for cyclophosphamide (infusions and monitoring) and the
reduced cost of generic rituximab can make the total costs
similar. Ease of administration, simpler monitoring, gluco-
corticoid sparing, and reduced early toxicity associated with
rituximab compared to cyclophosphamide are additional
factors that influence cost and resource use.

Regarding i.v. versus oral cyclophosphamide, a reduction
of the total cyclophosphamide dosage is achieved with i.v.,
compared to oral, cyclophosphamide. However, oral cyclo-
phosphamide is less expensive. In patients treated with either
i.v. or oral cyclophosphamide, frequent monitoring for
treatment toxicity, in particular leukopenia, is important.

Regarding avacopan, high cost, limited availability, and
lack of long-term safety data are currently barriers to its wider
application.

Considerations for implementation. The choice of treatment
regimen depends on patient comorbidity, age, and preference,
as well as local availability and cost.

Rationale
Cyclophosphamide, in combination with glucocorticoids, has
been applied as induction therapy in multiple RCTs. In 2 RCTs,
rituximab has been shown to be equally effective in inducing
remission as cyclophosphamide.19,20 Rituximab compared to
cyclophosphamide probably makes little or no difference in
relapse rate, at 1–6 months (relative risk [RR]: 0.63; 95% CI:
0.35–1.14). Rituximab and cyclophosphamide have similar
rates of severe adverse events, including infections. However,
risks of long-term comorbidities, such as malignancy, hepatitis
B virus (HBV) and hepatitis C virus (HCV) reactivation, and
secondary immunodeficiency, appear to differ between
rituximab and cyclophosphamide andmay influence choice.41,42

In the RAVE study, patients with relapsing disease more
often achieved remission at 6 and 12 months in the rituximab
group compared to the cyclophosphamide–azathioprine
group.23,43 Analysis of the data according to ANCA status
showed that patients with PR3-AAV were significantly more
often in remission at 6 months under rituximab than
patients treated with cyclophosphamide–azathioprine.23

An important consideration when interpreting the RAVE
trial is that it excluded patients with severe kidney disease (SCr
>4 mg/dl [>354 mmol/l]). A recent single-center retrospective
study found that rituximab was comparable to cyclophospha-
mide in remission induction at 6 months.44 However, no
prospective data on the efficacy of remission induction of
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rituximab in severe kidney disease are available. In contrast, the
Rituximab versus Cyclophosphamide in ANCA-Associated
Vasculitis (RITUXVAS) study included such patients and
showed that rituximab combined with 2 cyclophosphamide
pulses and glucocorticoids was comparable to
cyclophosphamide for remission induction and number of
adverse events.19

Regarding the administration route of cyclophosphamide,
4 RCTs compared induction therapy with i.v. pulse versus
continuous oral cyclophosphamide.22,24,36–38 Intravenous
cyclophosphamide and oral cyclophosphamide resulted in a
similar rate of remission, but less leukopenia was seen in
patients given i.v. cyclophosphamide. In the CYCLOPS
study, a higher rate of relapse was reported with i.v. pulse
cyclophosphamide.24 This finding reflects the 50%
reduction in cyclophosphamide exposure seen with i.v.
regimens; shorter-course oral cyclophosphamide regimens
are also associated with higher relapse risk.

In patients with nonsevere disease, MMF and methotrexate
have been compared to cyclophosphamide. Regarding MMF
versus cyclophosphamide, no significant differences were
found, but cyclophosphamide tended to show better efficacy
and fewer relapses.22,25–28 Compared to cyclophosphamide,
methotrexate was associated with a higher relapse rate
(RR: 1.50; 95% CI: 1.03–2.17).22,29,30,45 Effects on other
critical and important outcomes are unclear, as they either
were not reported or occurred infrequently.

Glucocorticoids are part of induction therapy. In the
PEXIVAS study, all patients received oral prednisone/pred-
nisolone at 1 mg/kg/d for the first week, followed by rapid or
slow tapering schedules. This led to an approximately 50%
difference in oral glucocorticoid exposure during the first 6
months The lower-dose regimen was noninferior for efficacy
and is safer, and therefore, it is preferred.32,46 All patients in
the PEXIVAS trial received an initial dose of i.v.
S96
methylprednisolone of 1–3 g; the optimal dose is yet to be
determined. A point that should be noted is that the
majority of patients in the PEXIVAS study were treated with
cyclophosphamide.

Avacopan is an alternative for glucocorticoids for induction
of remission in combination with either rituximab or cyclo-
phosphamide. However, financial considerations and lack of
long-term data limit the applicability. Patient subgroups that
might benefit the most are those at increased risk of gluco-
corticoid toxicity, including those with high infection risk,
preexisting diabetes mellitus, psychiatric disorders, and oste-
oporosis. Patients with lower kidney function (eGFR <20 ml/
min per 1.73 m2) also might benefit, as an increased recovery
of kidney function was observed in these patients.35

Cyclophosphamide dose should be reduced for kidney
impairment and age, as these patients are at increased risk
for infection.

Low-dose trimethoprim-sulfamethoxazole (TMP-SMX),
or alternative, is advised for pneumocystis pneumonia pro-
phylaxis for the duration of the cyclophosphamide course or
for 6 months following rituximab induction. Longer-term use
may be considered in those receiving repeated rituximab in-
fusions, those with structural lung disease, and those
requiring ongoing immunosuppressive or glucocorticoid
therapy.

In a retrospective study, the immunoglobulin G (IgG) level
before rituximab correlated with hypogammaglobulinemia
post-rituximab.47 Therefore, IgG levels should be measured at
baseline and every 6 months for patients treated with
rituximab. A low level at baseline (defined as IgG <3 g/l)
may predict a greater risk of secondary immunodeficiency
with rituximab.47

Practice Point 9.3.1.1: A practical treatment algorithm for
AAV with kidney involvement is given in Figure 6.
Kidney International (2024) 105 (Suppl 3S), S71–S116
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Diagnosis of AAV

Disease assessment

Disease control

‘on drug’ remission

Maintenance

Switch to azathioprine
Taper glucocorticoids

Continue
rituximab

Taper
azathioprine

Stop
rituximab

Induction of remission

No organ-threatening
involvement

Vital organ/life-threatening
Serum creatinine >3.4 mg/dl (>300 μmol/l)

Rituximab + cyclophosphamide
OR 

Cyclophosphamide +
(glucocorticoid taper OR avacopan)

Consider plasma exchange

Cyclophosphamide +
(glucocorticoid taper

OR avacopan)

Rituximab +
(glucocorticoid taper

OR avacopan)

Figure 6 | Practical treatment regimen for AAV. AAV, ANCA-associated vasculitis; ANCA, antineutrophil cytoplasmic antibody.
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Practice Point 9.3.1.2: In patients presenting with markedly
reduced or rapidly declining glomerular filtration rate
(GFR) (serum creatinine [SCr] >4 mg/dl [>354 mmol/l]),
there are limited data to support rituximab and glucocor-
ticoids. Both cyclophosphamide and glucocorticoids, and
the combination of rituximab and cyclophosphamide can
be considered in this setting.

No patients with a SCr >4 mg/dl (>354 mmol/l) were
included in the RAVE trial, and therefore, in severe kidney
disease, limited data for induction therapy with rituximab in
combination with glucocorticoids are available, and
Kidney International (2024) 105 (Suppl 3S), S71–S116
cyclophosphamide is still the preferred agent for induction of
remission. In severe kidney disease, combining 4 weekly in-
fusions of rituximab and 2 i.v. cyclophosphamide pulses with
glucocorticoids might be an alternative to i.v. cyclophospha-
mide for 3–6 months. In the RITUXVAS trial, this regimen
resulted in a similar rate of remission and adverse events as
cyclophosphamide.19

Practice Point 9.3.1.3: Considerations for choosing between
rituximab and cyclophosphamide for induction therapy are
given in Figure 7.
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Rituximab preferred Cyclophosphamide preferred

•  Children and adolescents
•  Premenopausal women and men concerned 
about their fertility

•  Frail older adults
•  Glucocorticoid-sparing especially important
•  Relapsing disease
•  PR3–ANCA disease

•  Rituximab difficult to access
•  Severe GN (SCr >4 mg/dl [354 μmol/l]), combination of 2 
intravenous pulses of cyclophosphamide with rituximab can be
considered

Figure 7 | Factors for consideration when choosing between rituximab and cyclophosphamide for induction therapy of AAV. AAV,
ANCA-associated vasculitis; ANCA, antineutrophil cytoplasmic antibody; GN, glomerulonephritis; PR3, proteinase 3; SCr, serum creatinine.

Intravenous cyclophosphamide Oral cyclophosphamide

• Patients who already have a moderate cumulative
dose of cyclophosphamide

• Patients with lower white blood cell counts
• Ready access to an infusion center
• Adherence may be an issue

• Cost is an important factor
• Access to an infusion center difficult
• Adherence is not an issue

Figure 8 | Considerations for the route of administration of cyclophosphamide for AAV. AAV, ANCA-associated vasculitis. ANCA,
antineutrophil cytoplasmic antibody.
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5
5
5
5
5

75
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5
5
5

Investigators’ local practice

Figure 9 | Prednisolone tapering regimen for AAV. AAV, ANCA-
associated vasculitis; ANCA, antineutrophil cytoplasmic antibody;
PEXIVAS, Plasma Exchange and Glucocorticoids for the Treatment of
ANCA-Associated Vasculitis.
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Practice Point 9.3.1.4: Considerations for choosing the
route of administration of cyclophosphamide are given in
Figure 8.

Practice Point 9.3.1.5: Consider discontinuation of immu-
nosuppressive therapy after 3 months in patients who
remain on dialysis and who do not have any extrarenal
manifestations of disease.

Practice Point 9.3.1.6: Recommendations for oral gluco-
corticoid tapering are given in Figure 9.

Oral glucocorticoids with rapid tapering are preferred over
slower tapering, as the 2 approaches probably make little or
no difference in induction of sustained remission.

Following cyclophosphamide induction, oral prednisolone
should be reduced to a dose of 5 mg/d by 6 months.
Following rituximab induction, prednisolone can be with-
drawn by 6 months.

The dose of oral prednisolone is 1 mg/kg/d for the first
week, and then a programmed reduction is followed (Figure
9). Intravenous methylprednisolone is widely used initially
for patients with more severe presentations, at a dose of
1–3 g in total. This approach is not evidence-based and is
likely to contribute to glucocorticoid toxicity.

Practice Point 9.3.1.7: Avacopan may be used as an alter-
native to glucocorticoids. Patients with an increased risk of
glucocorticoids toxicity are likely to receive the most
S98
benefit from avacopan. Patients with lower GFR may
benefit from greater GFR recovery.
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Oral

cyclophosphamide

Intravenous

cyclophosphamide

Rituximab Rituximab and i.v. cyclophosphamide MMF

2 mg/kg/d for 3
months, continue
for ongoing activity
to a maximum of 6
months 

Reduction for age:
• 60 yr, 1.5 mg/kg/d
• 70 yr, 1.0 mg/kg/d
Reduce by 0.5 mg/kg/
day for GFR <30 ml/
min/1.73 m2

15 mg/kg at weeks
0, 2, 4, 7, 10, 13
(16, 19, 21, 24 if
required)

Reduction for age:
• 60 yr 12.5 mg/kg
• 70 yr, 10 mg/kg
Reduce by 2.5 mg/
kg for GFR <30 ml/
min/1.73 m2

375 mg/m2/week
× 4 weeks
OR
1 g at weeks
0 and 2

Avacopan

30 mg twice daily
as alternative to
glucocorticoids, in
combination with
rituximab or
cyclophosphamide
induction

Rituximab 375 mg/m2/week × 4 weeks,
with i.v. cyclophosphamide 15 mg/kg
at weeks 0 and 2
OR
Rituximab 1 g at 0 and 2 weeks with i.v.
cyclophosphamide 500 mg/2 weeks × 6

2000 mg/d
(divided doses),
may be increased
to 3000 mg/d for
poor treatment
response

Figure 10 | Immunosuppressive drug dosing for AAV. AAV, ANCA-associated vasculitis; ANCA, antineutrophil cytoplasmic antibody; GFR,
glomerular filtration rate; i.v., intravenous; MMF, mycophenolate mofetil.
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Practice Point 9.3.1.8: Recommendations for immunosup-
pressive dosing are given in Figure 10.

Practice Point 9.3.1.9: Consider plasma exchange for patients
with SCr >3.4 mg/dl (>300 mmol/l), patients requiring
dialysis or with rapidly increasing SCr, and patients with
diffuse alveolar hemorrhage who have hypoxemia.

The Methylprednisolone Versus Plasma Exchange for
Renal Vasculitis (MEPEX) trial showed improved kidney
outcomes in patients with severe kidney disease (SCr >5.7
mg/dl [>500 mmol/l]) who were treated with plasma ex-
change.48 Also, a meta-analysis that looked at the addition of
plasma exchange showed a reduction in the occurrence of
kidney failure at 3 and 12 months after diagnosis
(Supplementary Table S1319,22,32,48–54). However, the
PEXIVAS trial failed to demonstrate that plasma exchange
delayed the time to kidney failure or death for patients with
AAV presenting with GFR <50 ml/min per 1.73 m2 or
alveolar hemorrhage over a median follow-up of 2.9 years.32

A meta-analysis has confirmed a reduction of kidney
failure risk at 12 months with plasma exchange, but at a
concomitant increase in the risk of serious infections.55 The
relative risk reduction in kidney failure at 12 months was
comparable between subgroups with SCr <5.7 mg/dl (500
ANCA vasculitis with

severe kidney disease

Vasculitis with 

pulmonary hem

Seven treatments over a
maximum of 14 days, 60
ml/kg volume replacement,
albumin substitution

Daily until blee
replace albumin
fresh, frozen pla

Figure 11 | Plasma exchange dosing and frequency for AAV. If a pat
frozen plasma. AAV, ANCA-associated vasculitis; ANCA, antineutrophil cy
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mmol/l) and those with an SCr level of $5.7 mg/dl (500
mmol/l) or dialysis at baseline. The absolute risk reduction
of kidney failure by 12 months was 4.6% (95% CI: 1.2%-
6.8%) in patients with SCr between 3.4 mg/dl (300 mmol/l)
and 5.7 mg/dl (500 mmol/l) and absolute risk reduction of
6% in patients with SCr over 5.7 mg/dl (500 mmol/l).55

Therefore, plasma exchange should be considered in
patients with SCr over 3.4 mg/dl (300 mmol/l), or in those
with alveolar hemorrhage and hypoxemia in whom early
mortality is high.

Practice Point 9.3.1.10: Add plasma exchange for patients
with an overlap syndrome of ANCA-associated vasculitis
and anti-glomerular basement membrane (GBM).

In a single-center study, 5% of patients who were ANCA-
positive were also positive for anti-GBM antibodies, and 32%
of patients who were anti-GBM-positive had detectable
ANCA.56 Thus, double-positivity for both ANCA and anti-
GBM antibodies is common. These patients behave more
like those with anti-GBM disease than like those with AAV,
supporting the initiation of plasma exchange (Figure 11).
However, unlike those with pure anti-GBM disease, these
patients have a tendency to relapse and should receive
maintenance therapy.
diffuse

orrhage

Vasculitis in association with

anti-GBM antibodies

ding stops,
 with
sma

Daily for 14 days or until
anti-GBM antibodies are
undetectable

ient is at risk of bleeding, volume replacement should be with fresh,
toplasmic antibody; GBM, glomerular basement membrane.
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9.3.2 Maintenance therapy

Recommendation 9.3.2.1: We recommend mainte-
nance therapy with either rituximab, or azathioprine
and low-dose glucocorticoids after induction of
remission (1C).

This recommendation places a higher value on prevention of
relapses and a relatively lower value on adverse events related to
immunosuppressive drugs.

Key information
Balance of benefits and harms. To date, most maintenance

studies have been done after induction of remission with
cyclophosphamide plus glucocorticoids. Maintenance regi-
mens have evolved over time, and several immunosuppressive
medications have been evaluated. Azathioprine, given after
$3 months of cyclophosphamide induction, was found to be
equally effective for relapse prevention with less leukopenia as
extending cyclophosphamide for 12 months (Supplementary
Table S1422,57). Compared to azathioprine, MMF
maintenance was less effective in relapse prevention and did
not have a superior infection profile (Supplementary Table
S1522,58). In contrast, methotrexate and azathioprine were
found to be equally effective in relapse prevention, with
similar toxicity and long-term outcomes (Supplementary
Table S1622,59). Overall, azathioprine has been the standard
immunosuppressive used for maintenance of remission in
AAV over the past several years.

The duration of azathioprine maintenance has been
examined. Compared to tapering maintenance azathioprine
after 12 months of treatment, tapering after 4 years of therapy
decreased the relapse rate and the incidence of kidney fail-
ure.30,60 The benefits of longer-duration azathioprine
maintenance therapy did not differ between PR3- or MPO-
ANCA patients, or between patients who remained ANCA-
positive versus became ANCA-negative after 12 months. In
these studies, no differences occurred in all-cause mortality,
infection, or serious adverse events between treatment arms,
but the certainty of the evidence was very low
(Supplementary Table S1722,30,60).

After rituximab was found to be effective for induction of
remission in AAV, it was tested as a maintenance medication.
In new-onset disease, after cyclophosphamide induction,
maintenance with rituximab decreased major, but not minor,
relapses compared to azathioprine (MAINtenance of Remis-
sion Using RITuximab in Systemic ANCA-associated Vasculitis
[MAINRITSAN]; Supplementary Table S1822,61). However,
after rituximab induction for relapsing AAV, rituximab
maintenance decreased major and minor disease relapses
compared to azathioprine (Rituximab versus azathioprine as
therapy for maintenance of remission for anti-neutrophil
cytoplasm antibody-associated vasculitis [RITAZAREM]).62

No difference in infection rate was found between
azathioprine and rituximab (Supplementary Table S1922,62,63).
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As a maintenance drug, rituximab can be dosed on a fixed
schedule or upon reappearance of CD19þ B cells and/or
ANCA. Although the 2 regimens prevented relapse equally
well, dosing based on reappearance of B cells required fewer
rituximab infusions. No differences in adverse events were
reported (MAINRITSAN2; Supplementary Table S1822,61). In
MAINRITSAN3, after 18 months of maintenance therapy,
patients were randomized to continuation of biannual
rituximab or placebo. Rituximab maintenance decreased the
number of relapses compared to placebo (RR: 0.16; 95%
CI: 0.04–0.66), but the evidence for infection and other
outcomes was imprecise due to the small size of the study
(Supplementary Table S2061).

Addition of TMP-SMX (160/800 mg) compared with
placebo in maintenance therapy may make little or no dif-
ference in terms of remission at 1 or 2 years (Supplementary
Table S2122,64,65).

Certainty of evidence. The overall certainty of the evidence
was rated as low due to the lower certainty of the evidence for
rituximab as maintenance therapy, which is based on fewer
RCTs compared with that for azathioprine. All comparisons,
apart from azathioprine duration, included data from single
studies with relatively low numbers of patients and limited
follow-up, resulting in wide CIs and serious imprecision, in
particular for the critical outcomes of all-cause mortality and
kidney failure. The certainty of the evidence for azathioprine as
maintenance therapy was moderate for relapse, in RCTs
that compared azathioprine with cyclophosphamide
(Supplementary Table S1422,57), methotrexate (Supplementary
Table S1622,59), and MMF (Supplementary Table S1522,58), and
RCTs that compared extended with standard azathioprine
therapy (Supplementary Table S1722,30,60). The certainty of
the evidence was downgraded because of imprecision, as
there was only 1 study for each comparison. However, the
comparison of MMF with azathioprine exhibited low
certainty of evidence for infection because of very wide CIs
that indicated less certainty in the effect. The certainty of
evidence for continuation of rituximab beyond 18 months
was graded as very low due to serious imprecision.

Currently, only limited evidence is available for mainte-
nance therapy after induction therapy with rituximab and
glucocorticoids. The certainty of the evidence was low from
RCTs that compared rituximab with azathioprine for major
relapse, because of a lack of blinding of outcome assessors, and
serious imprecision, as 2 RCTs examined this comparison
(Supplementary Tables S1822,61 and S1922,60,63). The RCT that
compared tailored rituximab therapy based on the
reappearance of CD19þ B cells and ANCA-levels exhibited
low certainty of evidence for major relapse and adverse
events, including all-cause mortality, infection, and
malignancy (Supplementary Table S1822,61). The certainty of
the evidence was downgraded from this RCT because of very
serious imprecision, as it was from only 1 study, and
outcomes exhibited very wide CIs, indicating less certainty
regarding the treatment effect. A single study provided very
low-certainty evidence regarding the comparison of
Kidney International (2024) 105 (Suppl 3S), S71–S116
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maintenance rituximab versus placebo for most outcomes due
to a high level of imprecision related to the small study sample
size; however, the study was graded as having low-certainty
evidence for relapse, for which the effect was strong and
statistically significant (Supplementary Table S2061).

Data are also limited regarding the continuation of glu-
cocorticoids during maintenance. In most RCTs, glucocor-
ticoids were withdrawn within or shortly after the induction
window. However, in the Randomised controlled trial of
prolonged treatment in the remission phase of ANCA-
associated vasculitis (REMAIN) trial, low-dose glucocorti-
coids were combined with azathioprine maintenance.30 In a
meta-analysis of observational studies and RCTs, a longer
course of glucocorticoids in AAV was associated with fewer
relapses.66

Values and preferences. This Work Group places a relatively
high value on the prevention of relapses of disease, which are
associated with morbidity, and advises that maintenance
therapy be given to all patients after induction of remission.
However, extended immunosuppressive therapy should be
associated with a minimum of adverse events, and relapse risk
may influence maintenance initiation, choice of medication,
and duration.

Several AAV relapse risk factors have been identified,
including a prior history of relapse and having a PR3-ANCA
rather than an MPO-ANCA.15,67 In the RAVE study, patients
did not receive maintenance therapy after induction with
rituximab, and a high relapse rate was seen in both the
rituximab and cyclophosphamide–azathioprine groups, but
glucocorticoids were withdrawn before 6 months.23 Current
practice, and therefore expert opinion, varies on whether
maintenance therapy can be avoided in patients with MPO-
AAV after induction of remission with rituximab. Opinion
also varies on the use and duration of glucocorticoids in
maintenance regimens. In the REMAIN trial, which studied
patients with a history of renal vasculitis, no difference in
relapse risk with ANCA serotype was seen. If maintenance
therapy is not used, such patients should be considered at
higher risk of relapse and should be monitored accordingly.30

In the subgroup of patients with MPO-AAV presenting
with kidney failure without extrarenal disease manifestations,
the risk of relapse is low, so the risk of adverse infectious
events from immunosuppression might outweigh the benefits
of relapse prevention.68 Therefore, in patients with MPO-
ANCA who are treated with dialysis and have no extrarenal
manifestations of disease, despite thorough review including
chest computed tomography (CT) scanning, the risks of
maintenance therapy could outweigh the benefit. Further,
when a complete clinical remission is achieved in the
subgroup of patients with MPO-ANCA disease and
abnormal kidney function, these patients may not need
maintenance immunosuppression, but instead could be
closely monitored with regular ANCA serologies.

In summary, the best evidence for effective relapse pre-
vention is available for rituximab maintenance or prolonged
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azathioprine in combination with low-dose glucocorticoids.
However, rituximab may have an advantage over azathio-
prine. In the MAINRITSAN study, health-related quality of
life was compared between patients treated with rituximab
and azathioprine. Mean improvements of Health Assessment
Questionnaire (HAQ) scores from baseline to 24 months were
significantly better for the rituximab group as compared to
the azathioprine group.69

Therefore, this Work Group prefers rituximab for main-
tenance therapy, particularly for patients with known re-
lapsing disease, PR3-AAV, and azathioprine allergy, and after
rituximab induction (RITAZAREM). However, some caution
should be exercised, as only a paucity of data is available on
the long-term effects of rituximab maintenance treatment.
Although significant falls in IgG were not seen after rituximab
treatment in the RCTs, longer-term observational data suggest
an increased risk of secondary immunodeficiency in this
population.

Resource use and costs. Rituximab is relatively expensive
and is not available worldwide; however, biosimilars will
potentially generate global access to this drug. Additionally,
prevention of relapses reduces the costs of both hospitaliza-
tion and induction therapy with its frequent hospital visits.
Use of rituximab also permits the withdrawal of
glucocorticoids.

Considerations for implementation. Even in patients on
kidney replacement therapy, extrarenal AAV can and does
relapse, and a remission should be consolidated with main-
tenance therapy. In patients with kidney failure, anti-MPO
positivity, and no extrarenal symptoms, long-term mainte-
nance may not be necessary. The need for (and length of)
maintenance treatment should in this situation be assessed at
an individual level.

Rationale
This Work Group advises maintenance therapy be given to
all patients with AAV after induction of remission with
either cyclophosphamide or rituximab. The aim of this
maintenance therapy is to prevent relapse of disease after
induction of remission. Remission is defined as the absence
of manifestations of vasculitis. To score the absence of
clinical features of active disease, a validated scoring system
such as the BVAS can be used.70 During follow-up, a
structured clinical assessment in combination with
inflammatory markers and kidney function should be
conducted in all patients.

Rituximab maintenance after cyclophosphamide induction
has been shown to be superior to azathioprine for preventing
relapses in 1 RCT. It probably decreases major relapses; no
difference in adverse events was reported (MAINRITSAN).61

Extending rituximab maintenance beyond 18 months after
induction of remission was associated with a lower relapse
rate as compared to placebo.71 Azathioprine maintenance
up to 18 months after induction of remission with
cyclophosphamide has been shown to be equally effective as
S101
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continuing cyclophosphamide (Cyclophosphamide versus
Azathioprine for Early Remission Phase of Vasculitis
[CYCAZAREM]) for 1 year and then switching to
azathioprine.57 MMF has not been shown to be more
effective than azathioprine.58

The evidence for the minimum duration of maintenance is
weak; longer maintenance reduces the relapse rate but could
be associated with more adverse events. Azathioprine pro-
longation (REMAIN trial; Extended versus standard azathi-
oprine maintenance therapy in newly diagnosed proteinase 3
anti-neutrophil cytoplasmic antibody-associated vasculitis
patients who remain cytoplasmic anti-neutrophil cytoplasmic
antibody-positive after induction of remission: a randomized
clinical trial [AZA-ANCA]) limits relapse rate after 4 versus 2
years.30,60

As the aim of maintenance therapy is the prevention of
relapse, the risk of relapse should be considered in choosing
both the immunosuppressive agent and the duration of
maintenance therapy.

Reported risk factors for relapse are PR3-ANCA versus
MPO-ANCA, and cardiovascular or lung involvement.15,67

Persistent ANCA-positivity after induction of remission has
also been reported.30,72 The RCT that tested extended
azathioprine for 4 years versus azathioprine for 2 years in
patients with PR3-AAV who remained ANCA-positive
showed a nonsignificant difference (at 4 years, relapse rates
48% standard vs. 24% extended) but was underpowered.60

Comparison with other guidelines. Considering other
guidelines, the European Alliance of Associations for Rheu-
matology (EULAR) also prefers rituximab over azathioprine
and glucocorticoids for remission maintenance.31 The
EULAR guideline advises maintenance therapy for at least
24–48 months following induction. This panel advises an
interval of 18 months to 4 years following induction of
remission, tailored according to an individual’s risk of
relapse and the drug used for maintenance. Additionally, in
MPO-AAV after induction of remission with rituximab,
maintenance therapy may sometimes be avoided if the
patient can be monitored intensively. However, this point is
Baseline factors Factors after diagnosis

• Diagnosis of granulomatosis
  with polyangiitis 
• PR3–ANCA subgroup
• Higher serum creatinine
• More extensive disease
• Ear, nose, and throat disease

• History of relapse
• ANCA positive at the en
• Rise in ANCA

Figure 12 | Factors that increase relapse risk for AAV. AAV, ANCA-ass
proteinase 3.
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based on expert opinion; little evidence is available and no
consensus was reached, even among experts.

Practice Point 9.3.2.1: Following rituximab induction,
maintenance immunosuppressive therapy should be given
to most patients.

The preference of this Work Group, based upon observa-
tional reports and unpublished data from the RITAZAREM
study, is for rituximab maintenance. The RITAZAREM study
also showed that after rituximab induction for relapsing AAV,
rituximab maintenance decreased major and minor disease
relapses compared to azathioprine maintenance (RITA-
ZAREM).62 However, azathioprine combined with
glucocorticoids can be considered as an alternative.

In the RAVE study, no maintenance was given following
induction of remission in AAV. The relapse rate was lower in
MPO-AAV compared to PR3-AAV. This finding led some
experts to opine that patients with MPO-AAV in complete
clinical remission after induction therapy with rituximab with
a low relapse risk may not need maintenance therapy, but
instead could be closely monitored with regular ANCA se-
rologies and home urine checks. Consensus regarding no
maintenance therapy was, however, not reached within the
KDIGO Work Group.

Practice Point 9.3.2.2: The optimal duration of remission
therapy is between 18 months and 4 years after induction
of remission.

Practice Point 9.3.2.3: When considering withdrawal of
maintenance therapy, the risk of relapse should be
considered, and patients should be informed of the need
for prompt attention if symptoms recur (Figure 12).

Practice Point 9.3.2.4: Consider mycophenolate mofetil
(MMF) or methotrexate as alternatives to azathioprine for
maintenance therapy in patients intolerant of azathioprine.
Methotrexate should not be used for patients with a GFR
<60 ml/min per 1.73 m2.
Treatment factors

d of induction
• Lower cyclophosphamide exposure
• Immunosuppressive withdrawal
• Glucocorticoid withdrawal

ociated vasculitis; ANCA, antineutrophil cytoplasmic antibody; PR3,
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Rituximab preferred Azathioprine preferred

• Relapsing disease
• PR3–ANCA disease
• Frail older adults
• Glucocorticoid-sparing especially important
• Azathioprine allergy

• Low baseline IgG <300 mg/dl
• Limited availability of rituximab

Figure 13 | Considerations for using rituximab or azathioprine for AAV maintenance therapy. AAV, ANCA-associated vasculitis; ANCA,
antineutrophil cytoplasmic antibody; IgG, immunoglobulin G; PR3, proteinase 3.
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Practice Point 9.3.2.5: Considerations for choosing ritux-
imab or azathioprine for maintenance therapy are pre-
sented in Figure 13.

Practice Point 9.3.2.6: Recommendations for dosing and
duration of maintenance therapy are given in Figure 14.

9.3.3 Relapsing disease

Practice Point 9.3.3.1: Patients with relapsing disease (life-
or organ-threatening) should be reinduced (Recommen-
dation 9.3.1.1.), preferably with rituximab.

Relapses respond to immunosuppression with a remission
rate similar to that of the initial presentation, and severe re-
lapses should be treated by reintroducing induction therapy.
When deciding whether to use cyclophosphamide again, the
Rituximab Azathioprine

Scheduled dosing protocol: 
1. 500 mg × 2 at complete remission,
and 500 mg at mo 6, 12, and 18
thereafter (MAINRITSAN scheme) OR
2.  1000 mg infusion after induction 
of remission, and at mo 4, 8, 12, and 
16 after the first infusion 
(RITAZAREM* scheme)

1.5–2 mg/kg/d 
until 1 yr after d
decrease by 25

Extend azathio
remission until 
start at 1.5–2 m
then decrease t
1 mg/kg/d unti
then taper by 2
Glucocorticoids
continued at 5–
and then slowly
every 2 mo

Figure 14 | Immunosuppressive dosing and duration of AAV mainte
RITuximab in Systemic ANCA-associated Vasculitis; MMF, mycophenolate
maintenance of remission for antineutrophil cytoplasm antibody-associa
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cumulative dose of cyclophosphamide already given should
be taken into account. Cumulative dosages above 36 g have
been associated with the occurrence of malignancies.73 In a
post hoc analysis of the RAVE trial, higher remission rates
were seen in relapsing patients treated with rituximab
compared to cyclophosphamide, especially for patients with
PR3-AAV.23 Rituximab is therefore preferred for relapsing
AAV. The RITAZAREM trial studied the effect of rituximab
induction in 187 patients with relapsing GPA/MPA—there
was a high rate of remission, >90% by 4 months.74

In patients with nonsevere relapses, immunosuppression
should be increased while avoiding cyclophosphamide. Apart
from MMF, which has been tested in combination with glu-
cocorticoids in RCTs for induction therapy in relapsing pa-
tients, no strong evidence supports other regimens.27,28

However, if nonsevere relapses are treated with MMF, the
MMF

at complete remission
iagnosis then

 mg every 3 mo

prine at complete
4 yr after diagnosis; 
g/kg/d for 18–24 mo, 
o a dose of 
l 4 yr after diagnosis, 
5 mg every 3 mo. 
should also be 
7.5 mg/d for 2 yr 
reduced by 1 mg 

2000 mg/d (divided doses)
at complete remission for
2 yr

nance therapy. MAINRITSAN, MAINtenance of Remission Using
mofetil; RITAZAREM, Rituximab versus azathioprine as therapy for
ted vasculitis (AAV). *RITAZAREM was in relapsing AAV.
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rate of future relapse is increased, and glucocorticoid exposure
will be increased accordingly; therefore, in the current
guideline, rituximab is preferred.

9.4 Special situations

9.4.1 Refractory disease

Practice Point 9.4.1.1: Refractory disease can be treated by
an increase in glucocorticoids (intravenous or oral), by the
addition of rituximab if cyclophosphamide induction had
been used previously, or vice versa. Plasma exchange can be
considered.

The causes of refractory disease include drug intolerance,
nonadherence, concomitantmorbidities complicating treatment,
a secondary drive for vasculitis, such as malignancy, drugs, or
infection, and true treatment failure. Progressionof kidney failure
can reflect chronic damage and does not necessarily imply active
disease; a kidney biopsy can be considered to assess ongoing
kidney disease activity. Several small series suggest a role for rit-
uximab in resistant ANCA-associated vasculitis.

Practice Point 9.4.1.2: In the setting of diffuse alveolar
bleeding with hypoxemia, plasma exchange can be
considered in addition to glucocorticoids with either
cyclophosphamide or rituximab.

In the absence of hypoxemia, diffuse alveolar hemorrhage
has a benign prognosis and responds as extrapulmonary
disease is controlled. Alveolar hemorrhage with hypoxemia
S104
has a high early mortality risk, and plasma exchange should
be considered in addition to glucocorticoids with either
cyclophosphamide or rituximab. Patients in the intensive care
unit, such as those receiving assisted ventilation, have a
particularly high risk of infection and death. Leukopenia
should be avoided, with glucocorticoid use minimized.
Plasma exchange and high-dose i.v. immunoglobulins can be
considered in this setting.

9.4.2 Transplantation

Practice Point 9.4.2.1: Delay transplantation until patients
are in complete clinical remission for ‡6 months. The
persistence of ANCA should not delay transplantation.

AAV can recur after kidney transplantation. The frequency
of disease recurrence in AAV has been assessed in several
retrospective studies and is about 0.02–0.03 per patient-
year.75,76 This relapse rate was not influenced by remission
duration or ANCA status before transplantation.75

Research recommendations
� RCTs are needed to incorporate patient-reported outcomes,
to assess long-term outcomes, to define the use of ritux-
imab in severe AAV, and to assess therapies in ethnically
diverse populations

� Biomarker studies to identify early markers of disease relapse,
markers to guide the choice of therapy, including plasma
exchange, markers to predict optimal dosing and dosing in-
terval for rituximab, and surrogate markers of remission
Kidney International (2024) 105 (Suppl 3S), S71–S116
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Methods for guideline development
Aim

This is an update of the ANCA-Associated Vasculitis chapter
Table 1 | Hierarchy of outcomes

Hierarchy Outcomes

Critical outcomes � All-cause mortality
� Kidney failure
� $50% loss of GFR
� Infection
� Glucocorticoid-related adverse events
� Malignancy

Important outcomes � Remission/relapse
� Annual GFR loss (minimum 3 years follow-up)

GFR, glomerular filtration rate.
The critical and important outcomes were voted on by the Work Group using an
adapted Delphi process (1–9 Likert scale). Critical outcomes were rated 7–9, and
important outcomes were rated 4–6 on the 9-point scale.
of the KDIGO Clinical Practice Guideline for the Management
of Glomerular Diseases published in 2021.77 Based on the
recently published data in the field, it was decided that a
guideline update was required.

The objective of this project was to update the evidence-
based Clinical Practice Guideline for the Management of
ANCA-Associated Vasculitis. The guideline development
methods are described below.

Overview of the process
This guideline adhered to international best practices for
guideline development (Appendix B: Supplementary Tables S2
and S3).78 This guideline has been developed and reported in
accordance with the AGREE II reporting checklist.79

The processes undertaken for the development of the
KDIGO 2024 Clinical Practice Guideline for the Management
of ANCA-Associated Vasculitis included:
� Appointing Work Group members and the ERT
� Defining scope of the guideline update
� Implementing literature search strategies to update the
evidence base for the guideline

� Selecting studies according to predefined inclusion criteria
� Conducting data extraction and critical appraisal of the
updated literature

� Updating the evidence synthesis and meta-analysis to
include newly identified studies

� Updating the certainty of the evidence for each outcome
� Finalizing guideline recommendations and supporting
rationale

� Grading the strength of the recommendations, based on the
certainty of the evidence and other considerations

� Convening a public review of the guideline draft in May
2023

� Amending the guideline based on the external review
feedback and updating the literature search

� Finalizing and publishing the guideline
Commissioning of Work Group and ERT. The KDIGO Co-

Chairs appointed the Work Group Co-Chairs, who then
assembled the Work Group, to include content experts in
adult nephrology, epidemiology, and public health. The Work
Group was responsible for writing the recommendations and
practice points and underlying rationale, as well as grading
the strength of each recommendation.

For the 2024 update, the Brown University School of Public
Health Center for Evidence Synthesis in Health was contracted
to update the systematic evidence review and provide expertise
in guideline development methodology. The Brown ERT con-
sisted of a senior physician–methodologist who led the ERT for
Kidney International (2024) 105 (Suppl 3S), S71–S116
the KDIGO 2012 Clinical Practice Guideline for Glomerulo-
nephritis, an adult nephrologist, and a librarian–
methodologist, all with expertise in evidence synthesis and
guideline development, including for KDIGO guidelines.
Cochrane Kidney and Transplant was contracted to conduct
systematic evidence review and provide expertise in guideline
development methodology for the 2021 guideline.

Defining scope and topics and formulating key clinical
questions. Due to resourcing and the probability of practice-
changing studies, clinical questions on effectiveness and safety
of interventions included in the guideline update were limited
to RCTs. Guideline topics and clinical questions focusing on
nonrandomized studies were not included in the guideline
update (Supplementary Table S1). The guideline Work Group,
with assistance from the ERT, determined the overall scope of
the guideline. A preliminary list of topics and key clinical
questions was informed by the previous KDIGO guideline.77

The majority of clinical questions for this guideline were
based upon RCTs to avoid bias by design. Clinical questions
adhered to the population, intervention, comparator,
outcomes, and study design (PICOD) format (a list of critical
and important outcomes was compiled after voting from the
Work Group [Table 1]). Clinical questions were mapped to
existing Cochrane Kidney and Transplant systematic reviews.
These systematic reviews were updated accordingly. For
clinical questions that did not map to any Cochrane Kidney
and Transplant systematic reviews, de novo systematic reviews
were undertaken. The previous guideline was reviewed to
ensure all identified studies were included in the evidence
review.77 Details of the PICOD questions and associated
Cochrane Kidney and Transplant systematic reviews are
provided in Table 2.80

All evidence reviews were conducted in accordance with the
Cochrane Handbook,81 and guideline development adhered to
the standards of GRADE (Grading of Recommendations,
Assessment, Development, and Evaluation).82
S105
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Table 2 | Clinical questions and systematic review topics in PICOD format

PICOD criteria Antineutrophil cytoplasmic antibody (ANCA)–associated vasculitis (AAV)

Clinical question In adults with AAV, what immunosuppressive agents compared to no treatment, placebo, or other immunosuppressive
therapies improve clinical efficacy outcomes and reduce adverse effects?

Population Adults with AAV
Intervention Immunosuppressive therapy
Comparator No treatment, placebo, or other immunosuppressive therapy
Outcomes Outcomes listed in Table 1
Study design RCTs
Cochrane systematic
reviews

Walters et al. Interventions for renal vasculitis in adults (Review). Cochrane Database of Systematic Reviews. 2020:1;CD003232.22

SoF tables Supplementary Tables S4–S32

PICOD, population, intervention, comparator, outcomes, study design; RCT, randomized controlled trial; SoF, summary of findings.
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Literature searches and article selection. For the KDIGO
2024 Clinical Practice Guideline for the Management of
ANCA-Associated Vasculitis, updated literature searches were
conducted in MEDLINE (via PubMed), Embase, and the
Cochrane Central Register of Controlled Trials. The searches
were restricted to records entered into the databases since
January 1, 2020. This was done to provide a 6-month overlap
with the prior searches. The searches were conducted on July
7, 2022 and were further updated on April 25, 2023. These
search updates included terms for both ANCA and lupus
nephritis (LN; which underwent updating concurrently with
the chapter on ANCA).

The titles and abstracts resulting from the searches were
screened by 2 members of the ERT who independently
assessed retrieved abstracts, and if necessary, the full text, to
determine which studies satisfied the inclusion criteria.
Disagreement about inclusion was resolved by discussion with
a third member of the ERT.

For the KDIGO 2021 guideline, a total of 25,925 citations
were screened. Of these, 479 RCTs and 102 observational
studies were included in the evidence review for all diseases
(Figure 15). For the 2024 update, a total of 1556 citations
were screened (for both ANCA and LN). From these, we
found 9 new eligible articles on ANCA that addressed 6
new RCTs.

Data extraction. For the KDIGO 2024 Clinical Practice
Guideline for the Management of ANCA-Associated Vascu-
litis, data extraction was performed by 1 member of the
Brown ERT and confirmed by the 2 other members of the
ERT. The Brown ERT extracted data into the forms designed
by the Cochrane ERT. The Cochrane ERT designed data
extraction forms to capture data on study design, study
participant characteristics, intervention and comparator
characteristics, and critical and important outcomes. Any
differences in extraction between members of the ERT were
resolved through discussion. A third reviewer was included if
consensus could not be achieved.

Critical appraisal of studies. The majority of reviews un-
dertaken were interventional reviews that included RCTs. For
these reviews, the Cochrane Risk of Bias tool was used to
assess individual study limitations based on the following
items83:
� Was there adequate sequence generation (selection bias)?
S106
� Was allocation adequately concealed (selection bias)?
� Was knowledge of the allocated interventions adequately
prevented during the study (detection bias)?
� Participants and personnel (performance bias)
� Outcome assessors (detection bias)

� Were incomplete outcome data adequately addressed
(attrition bias)?

� Are reports of the study free of suggestion of selective
outcome reporting (reporting bias)?

� Was the study apparently free of other problems that could
put it at risk of bias?
All critical appraisal was conducted independently by 2

members of the ERT, with disagreements regarding the risk of
bias adjudications resolved by consultation with a third review
author.

Evidence synthesis and meta-analysis. Measures of treatment
effect. Dichotomous outcome (all-cause mortality, kidney
failure, $50% loss of GFR, infection, malignancy, remission/
relapse) results were expressed as RR with 95% CI. When
continuous scales of measurement were used to assess the
effects of treatment, such as annual GFR loss, the mean dif-
ference (MD) with 95% CI was used.

Data synthesis. Data were pooled using the Mantel-Haens-
zel random-effects model for dichotomous outcomes and the
inverse variance random-effects model for continuous out-
comes. The random-effects model was chosen because it
provides a conservative estimate of effect in the presence of
known and unknown heterogeneity.81

Assessment of heterogeneity. Heterogeneity was assessed by
visual inspection of forest plots of standardized mean effect
sizes, and of risk ratios, and by c2 tests. A P value of <0.1 was
used to denote statistical heterogeneity, and an I2 was calcu-
lated to measure the proportion of total variation in the es-
timates of treatment effect that was due to heterogeneity
beyond chance.81 We used conventions of interpretation as
defined by Higgins et al.84

Assessment of publication bias. We made every attempt to
minimize publication bias by including unpublished studies
(for example, by searching online trial registries). To assess
publication bias, we used funnel plots of the log odds ratio
(effect vs. standard error of the effect size) when a sufficient
number of studies were available (i.e., >10 studies).81 Other
reasons for the asymmetry of funnel plots were considered.
Kidney International (2024) 105 (Suppl 3S), S71–S116
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Studies included for ANCA
in previous version of the guideline

(n = 43 RCTs)
and LN chapters: Pubmed, Embase, 

Cochrane CENTRAL (n = 1556)

Records removed before screening:
Duplicate records removed (n = 0)

Records screened
(n = 1556)

Records excluded
(n = 1405)

Reports sought for retrieval
(n = 151)

Reports not retrieved
(n = 0)

Reports assessed for eligibility
(n = 151)

Reports excluded:
Unpublished conference abstract (n = 65)
Systematic review (n = 35)*
Previously included (n = 5)
Not RCT (n = 5)
Wrong population (n = 22)†

No outcome of interest (n = 1)
No new results data (n = 9)

New articles included in
review for ANCA chapter

(n = 9‡)

Total studies included in reviews for
ANCA (n = 49 RCTs)

Figure 15 | Search yield and study flow diagram. ANCA, antineutrophil cytoplasmic antibody; CENTRAL, Cochrane Central Register of Controlled Trials; LN, lupus nephritis; RCT,
randomized controlled trial. *No additional eligible studies were found in the reference lists of the existing systematic reviews. †Studies of participants with LN. ‡6 RCTs in 9 records.
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Table 3 | Grading the certainty of the evidence

Grade Certainty of evidence Meaning

A High We are confident that the true effect is close to the estimate of the effect.
B Moderate The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different.
C Low The true effect may be substantially different from the estimate of the effect.
D Very low The estimate of the effect is very uncertain, and often it will be far from the true effect.

methods fo r gu ide l i ne deve lopment www.kidney-international.org
Subgroup analysis and investigation of hetero-
geneity. Subgroup analysis was undertaken to explore whether
there were clinical differences among the studies that may have
systematically influenced the differences that were observed in
the critical and important outcomes. However, subgroup an-
alyses are hypothesis-forming rather than hypothesis-testing
and should be interpreted with caution. The following sub-
groups were considered: baseline kidney function (GFR, pro-
teinuria, presence of albuminuria, presence of macroscopic
hematuria), histopathologic class of disease, primary versus
secondary forms of disease, sex, and adult versus pediatric. The
test of subgroup differences used the I2 statistic and a P value of
0.10 (noting that this is a weak test).81

Sensitivity analysis. The following sensitivity analyses were
considered:
� Repeating the analysis excluding unpublished studies
� Repeating the analysis, taking account of the risk of bias, as
specified

� Repeating the analysis excluding any very long or large
studies, to establish how much they dominate the results

� Repeating the analysis excluding studies using the following
filters: language of publication, source of funding (industry
vs. other), and country in which the study was conducted.
For the 2024 guideline update, sensitivity analyses were

considered only to assess the impact of potential outlier
studies. However, the available data were insufficient to
determine the influence of these factors on the effect size of
critical and important outcomes.
Table 4 | GRADE system for grading certainty of evidence

Study design
Starting grade for the
certainty of evidence Step 2—lower grad

RCTs High Study limitations:
–1, serious
–2, very serious

Moderate Inconsistency:
–1, serious
–2, very serious

Observational studies Low Indirectness:
–1, serious
–2, very serious

Very low Imprecision:
–1, serious
–2, very serious

Publication bias:
–1, serious
–2, very serious

RCT, randomized controlled trial; GRADE, Grading of Recommendations, Assessment, D

S108
Grading the certainty of the evidence and the strength of a
guideline recommendation. GRADING the certainty of the evidence
for each outcome across studies. The overall certainty of the
evidence related to each critical and important outcome was
assessed using the GRADE approach,82,85 which assesses the
certainty of the evidence for each outcome. For outcomes
that are based on data from RCTs, the initial grade for the
certainty of the evidence is considered to be high. For
observational studies, the initial certainty of the evidence is
low. The certainty of the evidence is lowered in the event of
study limitations; important inconsistencies in results across
studies; indirectness of the results, including uncertainty
about the population, intervention, and outcomes measured
in trials and their applicability to the clinical question of
interest; imprecision in the evidence review results; and
concerns about publication bias. For imprecision, data were
benchmarked against optimal information size, low event
rates in either arm, CIs that indicate appreciable benefit and
harm (25% decrease and 25% increase in the outcome of
interest), and sparse data (only 1 study), all indicating
concerns about the precision of the results.85 The final grade
for the certainty of the evidence for an outcome could be
high, moderate, low, or very low (Table 3). For observational
studies and other study types, it is possible for the certainty
of the evidence to be upgraded from a rating of low
certainty, according to the specified criteria. For further
details on the GRADE approach for rating certainty of the
evidence, see Table 4.
e Step 3—raise grade for observational evidence

Strength of association
þ1, large effect size (e.g., <0.5 or >2)
þ2, very large effect size (e.g., <0.2 or >5)

Evidence of a dose–response gradient

All plausible confounding would reduce the demonstrated effect

evelopment, and Evaluation.
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Table 5 | KDIGO nomenclature and description for grading recommendations

Grade

Implications

Patients Clinicians Policy

Level 1
“We recommend”

Most people in your situation would
want the recommended course of
action, and only a small proportion
would not.

Most patients should receive the
recommended course of action.

The recommendation can be evaluated
as a candidate for developing a policy
or a performance measure.

Level 2
“We suggest”

The majority of people in your situation
would want the recommended course
of action, but many would not.

Different choices will be appropriate for
different patients. Each patient needs
help to arrive at a management
decision consistent with her or his
values and preferences.

The recommendation is likely to require
substantial debate and involvement of
stakeholders before policy can be
determined.

www.kidney-international.org me thods fo r gu ide l i ne deve lopment
Summary of findings (SoF) tables. The SoF tables were
developed to include a description of the population, inter-
vention, and comparator. In addition, the SoF tables included
results from the data synthesis as relative and absolute effect
estimates. The grading of the certainty of evidence for each
critical and important outcome is also provided in the SoF
tables. For the 2024 update, the SoF tables were updated or
created manually. The SoF tables are available in the Data
Supplement: Appendix C and Appendix D (https://kdigo.org/
guidelines/gd/).

Developing the recommendations. For the KDIGO 2024
Clinical Practice Guideline for the Management of ANCA-
Associated Vasculitis, the existing recommendations were
reviewed and revised, as necessary, and new recommenda-
tions were drafted by the Work Group and Co-Chairs. Rec-
ommendations were revised in a multistep process by email
and by teleconferences. The Brown ERT participated in these
discussions to ensure consistency with the evidence base and
to provide additional feedback.

The final draft was sent for external public review, and
reviewers provided open-ended responses. Based on the
external stakeholder feedback, the draft was further revised by
the Work Group. All Work Group members provided feed-
back on initial and final drafts of the guideline statements and
text and approved the final version of the guideline. The ERT
also provided a descriptive summary of the evidence certainty
in support of the recommendations.
Table 6 | Determinants of the strength of recommendation

Factors

Balance of benefits and harms The larger the difference between the de
is provided. The narrower the gradient,

Certainty of evidence The higher the certainty of evidence, th
exceptions for which low or very low ce

Values and preferences The more variability in values and prefer
weak recommendation is warranted. Val
were assessed by the judgment of the W

Resource use and costs The higher the costs of an intervention—
recommendation is warranted.
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Grading the strength of the recommendations. The strength of
a recommendation is graded as Level 1, “we recommend” or
Level 2, “we suggest” (Table 5). The strength of a
recommendation was determined by the balance of benefits
and harms across all critical and important outcomes, the
grading of the overall certainty of the evidence, patient
values and preferences, resource use and costs, and
considerations for implementation (Table 6).

Balance of benefits and harms. The Work Group and ERT
determined the anticipated net health benefit on the basis of
expected benefits and harms across all critical and important
outcomes from the underlying evidence review.

The overall certainty of the evidence. The overall certainty of
the evidence was based on the certainty of the evidence for all
critical and important outcomes, taking into account the
relative importance of each outcome to the population of
interest. The overall certainty of the evidence was graded (A,
B, C, or D—Table 3).

Patient values and preferences. No patients or caregivers
were involved in the Work Group. The Work Group, from
their experience in managing patients with AAV and their
understanding of the best available scientific literature,
made judgments on the values and preferences of patients.
Formal qualitative evidence synthesis on patient priorities
and preferences was undertaken, but there was limited
evidence available to inform the formulation of guideline
recommendations (Appendix D).
Comment

sirable and undesirable effects, the more likely a strong recommendation
the more likely a weak recommendation is warranted.

e more likely a strong recommendation is warranted. However, there are
rtainty of the evidence will warrant a strong recommendation.

ences, or the more uncertainty in values and preferences, the more likely a
ues and preferences were obtained from the literature, when possible, or
ork Group when robust evidence was not identified.

that is, the more resources consumed—the less likely a strong
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Resources and other costs. Healthcare and non-healthcare re-
sources, including all inputs in the treatment management
pathway,86 were considered in grading the strength of a
recommendation. The following resources were considered:
direct healthcare costs; non-healthcare resources, such as
transportation and social services; informal caregiver resources
(e.g., time of family and caregivers); and changes in
productivity. Economic evaluations, including cost-effectiveness
analysis, were not conducted for any of the guideline topics.

Practice points
In addition to graded recommendations, KDIGO guidelines
now include “practice points” to help clinicians better evaluate
and implement the guidance from the expert Work Group.
Practice points are consensus statements about a specific aspect
of care, and they supplement recommendations for which a
larger quantity of evidence was identified. They are issued
when a clinical question was not supported by a systematic
review, often to help readers implement the guidance from
graded recommendation. Practice points represent the expert
judgment of the guideline Work Group, but they also may be
based on limited evidence. For example, practice points were
provided on monitoring, frequency of testing, dosing adjust-
ments for the stage of chronic kidney disease, and use of
S110
therapies in specific subgroup populations. Practice points
were sometimes formatted as a table, a figure, or an algorithm
to make them easier to use in clinical practice.

Format for guideline recommendations
Each guideline recommendation provides an assessment of
the strength of the recommendation (Level 1 or Level 2) and
the certainty of the evidence (A, B, C, D). The recommen-
dation statements are followed by Key information (Balance
of benefits and harms, Certainty of the evidence, Values and
preferences, Resource use and costs, Considerations for
implementation), and Rationale. Each recommendation is
linked to relevant SoF tables. An underlying rationale may
support a practice point.

Limitations of the guideline development process
The evidence review prioritized RCTs as the primary source
of evidence. In the development of these guidelines, no
scoping exercise with patients, limited searches of the quali-
tative literature, or formal qualitative evidence synthesis
examining patient experiences and priorities were under-
taken. As noted, although resource implications were
considered in the formulation of recommendations, formal
economic evaluations were not undertaken for all topics.
Kidney International (2024) 105 (Suppl 3S), S71–S116
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