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ABSTRACT
Background The PEXIVAS (Plasma exchange and 
glucocorticoids in severe antineutrophil cytoplasmic 
antibody (ANCA)- associated vasculitis) trial showed 
that a reduced- dose glucocorticoid regimen (redGC) 
was non- inferior to a standard- dose regimen 
(standGC) with respect to death or end- stage kidney 
disease (ESKD) in patients with ANCA- associated 
vasculitis (AAV). However, the primary endpoint 
did not include disease progression or relapse, 
cyclophosphamide was the main induction therapy 
and rituximab (RTX)- treated patients tended to have 
a higher risk of death or ESKD with redGC. We aimed 
to evaluate the real- world use of redGC.
Methods We conducted a retrospective, 
multicentre study comparing PEXIVAS redGC with 
standGC in patients with AAV. The primary composite 
outcome was the occurrence of death, ESKD, AAV 
progression before remission or relapse within the 
12 months following induction. Inverse probability of 
treatment weighting was used to correct for baseline 
imbalance between groups. Factors associated 
with the occurrence of the primary outcome were 
estimated.
Results A total of 234 patients were included. 
The primary composite outcome occurred in 42/126 
(33%) patients with redGC versus 20/108 (19%) 
with standGC. In unweighted multivariable analysis 
and in weighted analysis, redGC was independently 
associated with the primary outcome but not with 
death or ESKD. Among redGC- treated patients, 
those with serum creatinine>300 µmol/L were more 
likely to achieve the primary outcome. RTX- treated 
patients who received redGC were more likely to 
experience death or ESKD and to achieve the primary 
outcome.
Conclusion In this study of patients with AAV 
primarily treated with RTX, redGC was associated with 
an increased risk of the primary outcome consisting 
of death, ESKD, AAV progression before remission or 
relapse.

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ The PEXIVAS (Plasma exchange and 
glucocorticoids in severe antineutrophil 
cytoplasmic antibody (ANCA)- associated 
vasculitis) trial showed that a reduced- dose 
glucocorticoid regimen (redGC) was non- 
inferior to a standard- dose regimen (standGC) 
with respect to death or end- stage kidney 
disease (ESKD) in patients with severe 
granulomatosis with polyangiitis (GPA) or 
microscopic polyangiitis (MPA).

WHAT THIS STUDY ADDS
 ⇒ This is the first real- life observational 
multicentre study comparing PEXIVAS redGC 
with standGC in 234 patients with severe 
GPA or MPA. In unweighted univariable, 
multivariable analysis and weighted analysis, 
redGC was independently associated with the 
occurrence of our composite primary outcome 
consisting of death, ESKD, ANCA- vasculitis 
progression before remission or relapse within 
the 12 months following induction; but not with 
death or ESKD.

 ⇒ Among redGC- treated patients, those with 
serum creatinine>300 µmol/L were more likely 
to achieve the primary outcome. Rituximab 
(RTX)- treated patients who received redGC 
were more likely to experience death or ESKD 
and to achieve the primary outcome.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ We suggest an increased vigilance when using 
the redGC regimen, especially in the two 
subgroups of patients at higher risk of failure, 
that is, those receiving RTX as induction therapy 
and those with a baseline serum creatinine 
greater than 300 µmol/L.
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BACKGROUND
More effective and safer treatments are needed for antineutrophil cytoplasmic antibody 
(ANCA)–associated vasculitis.

METHODS
We conducted a randomized trial with a 2-by-2 factorial design to evaluate the use 
of plasma exchange and two regimens of oral glucocorticoids in patients with se-
vere ANCA-associated vasculitis (defined by an estimated glomerular filtration rate 
of <50 ml per minute per 1.73 m2 of body-surface area or diffuse pulmonary hemor-
rhage). Patients were randomly assigned to undergo plasma exchange (seven plasma 
exchanges within 14 days after randomization) or no plasma exchange (control 
group). Patients were also randomly assigned to follow either a standard-dose regi-
men or a reduced-dose regimen of oral glucocorticoids. Patients were followed for up 
to 7 years for the primary composite outcome of death from any cause or end-stage 
kidney disease (ESKD).

RESULTS
Death from any cause or ESKD occurred in 100 of 352 patients (28.4%) in the plasma-
exchange group and in 109 of 352 patients (31.0%) in the control group (hazard ratio, 
0.86; 95% confidence interval [CI], 0.65 to 1.13; P = 0.27). The results were similar in 
subgroup analyses and in analyses of secondary outcomes. We also assessed the 
noninferiority of a reduced-dose regimen of glucocorticoids to a standard-dose regi-
men, using a noninferiority margin of 11 percentage points. Death from any cause or 
ESKD occurred in 92 of 330 patients (27.9%) in the reduced-dose group and in 83 of 
325 patients (25.5%) in the standard-dose group (absolute risk difference, 2.3 percent-
age points; 90% CI, −3.4 to 8.0), which met the criterion for noninferiority. Serious 
infections at 1 year were less common in the reduced-dose group than in the stan-
dard-dose group (incidence rate ratio, 0.69; 95% CI, 0.52 to 0.93), but other secondary 
outcomes were similar in the two groups.

CONCLUSIONS
Among patients with severe ANCA-associated vasculitis, the use of plasma exchange did 
not reduce the incidence of death or ESKD. A reduced-dose regimen of glucocorticoids 
was noninferior to a standard-dose regimen with respect to death or ESKD. (Funded 
by the U.K. National Institute for Health Research and others; PEXIVAS Current Con-
trolled Trials number, ISRCTN07757494; ClinicalTrials.gov number, NCT00987389.)
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新規発症もしくは再燃したGPA, MPA, 
患者で、腎病変(eGFR<50)あるいは
DHAを有するもの

PEX+standGC, PEX+redGC
no PEX+standGC, no PEX+redGC の
4群に割り付け

O 死亡あるいはESKDの発⽣N Engl J Med 2020;382:622-31.
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duced-dose group and in 102 of 351 (29.1%) in 
the standard-dose group (absolute risk differ-
ence, taking into account differential follow-up 
time, 0.01 percentage points; 95% CI, −5.1 to 5.1). 
An analysis of the primary outcome with the use 
of survival methods yielded a hazard ratio of 
1.04 (95% CI, 0.81 to 1.33) in the per-protocol 
population, a hazard ratio of 1.00 (95% CI, 0.76 
to 1.31) in the intention-to-treat population with 

the use of all follow-up data, and a hazard ratio 
of 0.80 (95% CI, 0.58 to 1.10) with data censored 
at 1 year. There was no evidence of interactions 
according to subgroup (Fig. S4).

During the period between randomization 
and 1 year, 142 serious infections occurred in 96 
patients (27.2%) in the reduced-dose group and 
180 occurred in 116 patients (33.0%) in the 
standard-dose group (incidence rate ratio, 0.69; 
95% CI, 0.52 to 0.93). No other secondary out-
comes differed significantly between the two 
groups (Table 3).

The types and frequencies of serious adverse 
events were similar in the reduced-dose group 
and the standard-dose group. (The most com-
mon types of serious adverse events are shown 
in Table S5.) Serious adverse kidney-related events 
were more common in the reduced-dose group 
(unadjusted risk ratio, 1.84; 95% CI, 1.18 to 
2.87), although the incidence of ESKD did not 
differ between the groups (hazard ratio, 0.96; 
95% CI, 0.68 to 1.34).

Discussion

Our trial in patients with severe ANCA-associat-
ed vasculitis showed that plasma exchange did 
not result in a lower incidence of death or ESKD 
than no plasma exchange. Reduced exposure to 
oral glucocorticoids was noninferior to a standard-
dose regimen with respect to the risk of death or 
ESKD and resulted in a lower risk of serious 
infections in the first year of treatment.

Previous trials have suggested a substantial 
benefit of plasma exchange in patients with se-
vere kidney disease with respect to reducing the 
need for dialysis at 12 months.7,17,18 In contrast, 
our trial did not show large effects. Several fac-
tors may have contributed to the difference be-
tween our results and those of previous trials. 
Effect estimates in previous studies may have 
been confounded by the small number of events19 
or by systematic errors from bias resulting from 
unclear assignment methods.7 Alternatively, im-
provements in diagnosis, immunosuppression, 
and supportive care may have reduced the bene-
fits of adjuvant plasma exchange in our trial. 
Previous studies have also suggested an effect of 
plasma exchange on ESKD without a benefit with 
respect to survival, despite the strong association 
of ESKD with mortality,7 whereas the effects of 

Figure 1. Kaplan–Meier Curves for the Primary Outcome.

The primary composite outcome was death from any cause or end-stage 
kidney disease (ESKD). In a trial with a 2-by-2 factorial design, patients with 
severe antineutrophil cytoplasm antibody–associated vasculitis were assigned 
to undergo plasma exchange or no plasma exchange (Panel A) and to follow 
either a reduced-dose regimen or a standard-dose regimen of oral gluco-
corticoids (Panel B).
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plasma exchange on ESKD without a benefit with 
respect to survival, despite the strong association 
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The primary composite outcome was death from any cause or end-stage 
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A. PEXは死亡あるいは
ESKDの発⽣を減らさな
かった

B. 死亡あるいはESKD
の発⽣率において、
redGC regimenは⾮劣
性だった
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Recommendation

Table 3 EULAR recommendations for the management of AAV—2022 update
LoE SoR FV (%) LoA (0–10)

Overarching principles
A Patients with AAV should be offered best care which must be based on shared decision- 

making between the patient and the physician considering efficacy, safety and costs.
n.a. n.a. n.a. 9.6±0.5

B Patients with AAV should have access to education focusing on the impact of AAV and its 
prognosis, key warning symptoms and treatment (including treatment- related complications).

n.a. n.a. n.a. 9.8±0.6

C Patients with AAV should be periodically screened for treatment- related adverse effects and 
comorbidities. We recommend prophylaxis and lifestyle advice to reduce treatment- related 
complications and other comorbidities.

n.a. n.a. n.a. 9.8±0.6

D AAV are rare, heterogeneous, and potentially life- threatening and organ- threatening diseases 
and thus require multidisciplinary management by centres with, or with ready access to, 
expertise in vasculitis.

n.a. n.a. n.a. 9.8±0.5

Recommendations
1 A positive biopsy is strongly supportive of a diagnosis of vasculitis and we recommend 

biopsies to assist in establishing a new diagnosis of AAV and for further evaluation of patients 
suspected of having relapsing vasculitis.

3b C 90 8.7±1.9

2 In patients with signs and/or symptoms raising suspicion of a diagnosis of AAV, we 
recommend testing for both PR3- ANCA and MPO- ANCA using a high- quality antigen- specific 
assay as the primary method of testing.

1a A 100 10.0±0

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

1a* A* 100 9.6±0.8
2b† B†

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

1b B 90 9.2±0.8

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

1b A 100 9.4±0.8

6 Avacopan in combination with rituximab or cyclophosphamide may be considered for 
induction of remission in GPA or MPA, as part of a strategy to substantially reduce exposure to 
glucocorticoids.

1b B 100 9.0±0.9

7 Plasma exchange may be considered as part of therapy to induce remission in GPA or MPA for 
those with a serum creatinine >300 µmol/L due to active glomerulonephritis.*

1a* B* 95* 8.0±1.7

Routine use of plasma exchange to treat alveolar haemorrhage in GPA and MPA is not 
recommended.†

1b† B† 90† 8.8±1.3

8 For patients with GPA or MPA with disease refractory to therapy to induce remission, we 
recommend a thorough reassessment of disease status and comorbidities and consideration 
of options for additional or different treatment. These patients should be managed in close 
conjunction with, or referred to, a centre with expertise in vasculitis.

5 D 100 9.9±0.5

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

1b A 100 9.3±1.0

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

1a* B 100 9.1±1.4
4† D

11 For induction of remission in new- onset or relapsing EGPA with organ- threatening or life- 
threatening manifestations, we recommend treatment with a combination of high- dose 
glucocorticoids and cyclophosphamide. A combination of high- dose glucocorticoids and 
rituximab may be considered as an alternative.

2b B 100 9.6±0.8

12 For induction of remission in new- onset or relapsing EGPA without organ- threatening or life- 
threatening manifestations, we recommend treatment with glucocorticoids.

2b B 95 9.3±0.9

13 For induction of remission in patients with relapsing or refractory EGPA without active organ- 
threatening or life- threatening disease, we recommend the use of mepolizumab.

1b B 70 8.9±1.3

14 For maintenance of remission of EGPA after induction of remission for organ- threatening or 
life- threatening disease, treatment with either methotrexate†, azathioprine‡, mepolizumab‡ 
or rituximab‡ should be considered

2b† B 85 8.8±1.5
4‡ C

For maintenance of remission of relapsing EGPA after induction of remission for non- organ- 
threatening or life- threatening manifestations at the time of relapse, we recommend treatment 
with mepolizumab.*

1b* A

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

1b B 95 9.3±1.1
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Recommendation

the first 6 months (figure 2); it was not inferior for the primary 
efficacy endpoint but led to a reduction of serious infections 
during the first year. We recommend tapering GC according to 
the PEXIVAS reduced GC regimen.112

The RITAZAREM trial of 190 patients with GPA/MPA at 
relapse permitted physician selection of either 0.5 mg/kg/day or 
1.0 mg/kg/day starting dose of GC in conjunction with RTX.20 
Although the GC dosing regimens were non- randomised, when 
patients were stratified for ‘major’ or ‘minor’ relapse, no differ-
ences in efficacy were seen for either severity subgroup between 
the two doses.20 A recent randomised, open- label multicentre 
trial in patients with predominantly MPA excluding severe 
kidney disease and/or alveolar haemorrhage compared a reduced 
GC starting dose (0.5 mg/kg) with a standard starting dose (1 mg/
kg) for induction of remission in combination with RTX. At 
6 months, remission rates were similar in both groups, but serious 
adverse events and infections occurred less frequently with the 
reduced dose. It is premature to give a general recommenda-
tion to use lower GC starting doses of 0.5 mg/kg for remission 
induction in all patients with active AAV. However, these data 

encourage further research of lower GC starting doses in cohorts 
with a broader spectrum of risk factors for unfavourable disease 
outcomes. For now, lower GC starting doses of 0.5 mg/kg/day 
may be considered on an individual basis in selected patients 
without life- threatening or organ- threatening disease.

Administration of intravenous methylprednisolone (MP) pulses 
in doses of 1000–3000 mg has been used in induction protocols 
including the RAVE, MEPEX and PEXIVAS trials81 97 113 and is 
common practice in many institutions, without an evidence base. 
No head- to- head trials have studied the role of MP pulses in AAV, 
the best available evidence being derived from indirect compar-
ison across different trials. Observational studies have reported 
no efficacy benefit but increased rates of infections with the use 
of higher initial doses of GC, including MP pulses.108 109 114 115 
Taken together, there is no compelling evidence to support the 
routine use of MP pulse therapy in addition to oral GC induc-
tion therapy, and there is a need for further research on this 
topic. In view of this limitation, and based on the evidence from 
PEXIVAS trial, MP pulse therapy should be limited to treatment 
of severe organ- threatening manifestations, particularly either 
active renal involvement with a documented estimated glomer-
ular filtration rate (eGFR) of <50 mL/min/1.73/m2, or DAH.

6. Avacopan, in combination with RTX or CYC, may be 
considered for induction of remission in GPA or MPA as part of a 
strategy to substantially reduce exposure to GCs.

This is a new recommendation based on results of the ADVO-
CATE RCT in 331 patients with newly diagnosed or relapsing 
MPA or GPA that compared the use of the oral C5aR inhib-
itor avacopan (30 mg two times per day) with a GC regimen 
tapering from 1 mg/kg/day to 0 by 21 weeks (a GC withdrawal 
time similar to the RAVE trial81) as part of a standard induction 
protocol (RTX or CYC).19 The primary endpoint (remission at 
week 26) was reached at similar rates with avacopan (72.3%) 
and GCs (70.1%). Patients with active glomerulonephritis at 
baseline had greater recovery of kidney function compared 
with patients treated with GCs. The cumulative GC dose in the 
avacopan group over 1 year was 2.3 g lower than in the pred-
nisone group, and GC- induced toxic effects measured by the 
Glucocorticoid Toxicity Index at week 26 were lower in the 
avacopan compared with the prednisone group. The incidence 
of adverse events, severe adverse events and infections was not 
different between groups. There are no data on use of avacopan 
beyond 1 year, so longer- term use cannot be recommended. 
We recommend consideration of avacopan in those subgroups 
that are likely to have enhanced benefit compared with GC 
therapy, that is, patients at risk of development or worsening 
of GC- related adverse effects and complications or patients 
with active glomerulonephritis and rapidly deteriorating kidney 
function who had better recovery of kidney function with 
avacopan.19

In ADVOCATE, remission sustained until week 52 (the second 
primary endpoint) was reached at a higher rate in the avacopan 
(65.7%) compared with the GC treatment groups (54.9%). Thus, 
avacopan appears to have efficacy for maintenance of remission. 
Future studies are needed to evaluate the role of avacopan for 
this purpose beyond 1 year, for patients presenting with a GFR 
<15 mL/min/1.73 m2, and for those with refractory disease, and 
whether avacopan can be stopped when RTX is given for main-
tenance of remission.

7. PLEX may be considered as part of therapy to induce 
remission in GPA or MPA for those with a serum creatinine 
>300 µmol/L due to active glomerulonephritis. Routine use of 
PLEX to treat alveolar haemorrhage in GPA and MPA is not 
recommended.

Table 4 Glucocorticoid dosing (mg/day, prednisolone equivalent) 
with rituximab or cyclophosphamide- based regimens for remission 
induction in GPA or MPA according to the PEXIVAS Study93

Weeks

Body weight (kg)

<50 50–75 >75

1* 50 60 75
2 25 30 40
3–4 20 25 30
5–6 15 20 25
7–8 12.5 15 20
9–10 10 12.5 15
11–12 7.5 10 12.5
13–14 6 7.5 10
15–18 5 5 7.5
19–52 5 5 5
>52 Individual taper Individual taper Individual taper
*Consider use of intravenous methylprednisolone at a cumulative dose of 1–3 g 
on days 1–3 in patients with severely active disease, including but not limited to 
renal involvement with a documented estimated glomerular filtration rate <50 mL/
min/1.73 m2 and/or diffuse alveolar haemorrhage.
GPA, granulomatosis with polyangiitis; MPA, microscopic polyangiitis.

Figure 2 Protocol target glucocorticoid (GC) doses in AAV induction 
trials81 106 113 221–226 (black line), illustrating how these compare with 
the reduced GC group from the PEXIVAS trial (red line). The line and 
error bars represent the mean and 95% CIs across a range of weights, 
genders and ages. AAV, antineutrophil cytoplasmic antibody- associated 
vasculitis.
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ABSTRACT
Background Since the publication of the EULAR 
recommendations for the management of antineutrophil 
cytoplasmic antibody (ANCA)- associated vasculitis (AAV) 
in 2016, several randomised clinical trials have been 
published that have the potential to change clinical care 
and support the need for an update.
Methods Using EULAR standardised operating 
procedures, the EULAR task force undertook a 
systematic literature review and sought opinion from 
20 experts from 16 countries. We modified existing 
recommendations and created new recommendations.
Results Four overarching principles and 17 
recommendations were formulated. We recommend 
biopsies and ANCA testing to assist in establishing 
a diagnosis of AAV. For remission induction in life- 
threatening or organ- threatening AAV, we recommend 
a combination of high- dose glucocorticoids (GCs) in 
combination with either rituximab or cyclophosphamide. 
We recommend tapering of the GC dose to a target of 
5 mg prednisolone equivalent/day within 4–5 months. 
Avacopan may be considered as part of a strategy to 
reduce exposure to GC in granulomatosis with polyangiitis 
(GPA) or microscopic polyangiitis (MPA). Plasma exchange 
may be considered in patients with rapidly progressive 
glomerulonephritis. For remission maintenance of GPA/
MPA, we recommend rituximab. In patients with relapsing 
or refractory eosinophilic GPA, we recommend the use 
of mepolizumab. Azathioprine and methotrexate are 
alternatives to biologics for remission maintenance in AAV.
Conclusions In the light of recent advancements, 
these recommendations provide updated guidance on 
AAV management. As substantial data gaps still exist, 
informed decision- making between physicians and 
patients remains of key relevance.

BACKGROUND
The antineutrophil cytoplasmic antibody (ANCA)- 
associated vasculitides (AAV) include granulo-
matosis with polyangiitis (GPA), microscopic 
polyangiitis (MPA) and eosinophilic GPA (EGPA).1–3 
AAV represent a subgroup within the spectrum of 
primary systemic vasculitis defined by the Chapel 
Hill consensus conference nomenclature.4

In 2009, the EULAR developed its first recom-
mendations for managing small and medium 
vessel vasculitis.5 An update focusing on AAV 
was published in 2016.6 These recommendations 
provided guidance to clinicians and researchers and 
have been widely cited. Recent landmark studies on 
the role of plasma exchange (PLEX), standardisa-
tion of glucocorticoid (GC) dosing, use of ritux-
imab (RTX) for maintenance therapy, C5a receptor 
(C5aR)- targeted and anti- interleukin 5 (IL- 5) 
therapy in EGPA make this an opportune time to 
update the 2016 guidelines.

These recommendations address the diagnosis 
and treatment of adult patients with AAV and are 
intended to give advice to clinicians, other health 
professionals, pharmaceutical companies and regu-
latory organisations.

METHODS
The recommendations were drafted according to 
the 2014 update of the EULAR standardised oper-
ating procedures for the development of EULAR- 
endorsed recommendations7 and the updated 
version of the Appraisal of Guidelines for Research 
& Evaluation recommendations,8 where applicable 
(see online supplemental file 1 for a full description 
of methods). The task force consisted of 20 clinical 
experts including rheumatologists (MCC, BH, JH, 
OK, RAL, AJM, CBM, JM, PM, GT, DV), inter-
nists (AM, DB, BT) and nephrologists (AK, MAL, 
MS, YKOT, AV, DJ), from 15 European countries 
and the USA (PM), 2 methodologists (RAL; GT), 
convenor (BH) and co- convenor (DJ), 2 delegates 
of the EULAR young rheumatologists’ network 
EMEUNET (AB, SM), 2 fellows (BS- A, JHS), 1 
health professional (NH) and 2 patient representa-
tives (PV, FP- K).

Based on results of a Delphi survey among the 
task force, we defined 14 key research questions 
addressing the management of AAV. For the update 
domains, the systematic literature review (SLR) 
was restricted to literature published from first of 
February 2015 (the date of the last set of recom-
mendations) onwards. For new domains and drugs 
not included in the last update, the search was 
unrestricted. The following databases were used: 
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⽬的

リアルワールドでのPEXIVS reduced-dose 
GC regimenの有⽤性を評価する



⽅法

フランスとルクセンブルクの19施設で
実施された後⽅視的記述研究



組み⼊れ基準

1) 15歳以上
2) 2022 ACR/EULAR分類基準に基づき診断された

新規あるいは再発GPA, MPA患者
3) ⽣命あるいは機能予後を脅かす重症病態でRTXあるいは

CYによる寛解導⼊を要する状態
4) PEXIVASのredGCあるいは、PEXIVAS/CORTAGE/

フランスのガイドラインでのstandGCを受けた患者
5) 2022/5/6までに治療を開始したGPA or MPA flareの患者



除外基準

1) GPA, MPA以外の⾎管炎
2) RTXとCYの併⽤による寛解導⼊を受けた患者
3) redGCよりもGC積算量が少ないGC治療を受けた患者
4) GCレジメンの情報が不⼗分な患者
5) アバコパンを併⽤している患者



アウトカム (全て12か⽉後に評価)

-主要評価項⽬

・軽度の再燃
・重度の再燃
・寛解達成前の悪化

・12週以上の透析を要する
ESKD and/or 腎移植

・死亡

複合指標

*いずれも寛解導⼊12か⽉以内に⽣じたもの



• 再燃：寛解後に⽣じた症状の再発あるいは新規出現

• 軽度の再燃*：重要臓器病変がなく機能予後を損なわない再燃

• 重度の再燃*：重要臓器病変あるいは機能予後を損なう再燃

• 寛解達成前の悪化：GCあるいは免疫抑制薬の変更が必要と
される場合。難治性の病態も含まれる。

• 寛解：BVAS (ver. 3) = 0
*PEXIVASにおける定義と同様
(BVAS/WGのmajor itemに影響するかどうか)



アウトカム

-副次評価項⽬

・死亡 ・寛解達成前の悪化
・死亡あるいはESKD* ・寛解
・軽度または重度の再燃 ・重篤な感染症

*PEXIVASの主要評価項⽬
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Recommendation

the first 6 months (figure 2); it was not inferior for the primary 
efficacy endpoint but led to a reduction of serious infections 
during the first year. We recommend tapering GC according to 
the PEXIVAS reduced GC regimen.112

The RITAZAREM trial of 190 patients with GPA/MPA at 
relapse permitted physician selection of either 0.5 mg/kg/day or 
1.0 mg/kg/day starting dose of GC in conjunction with RTX.20 
Although the GC dosing regimens were non- randomised, when 
patients were stratified for ‘major’ or ‘minor’ relapse, no differ-
ences in efficacy were seen for either severity subgroup between 
the two doses.20 A recent randomised, open- label multicentre 
trial in patients with predominantly MPA excluding severe 
kidney disease and/or alveolar haemorrhage compared a reduced 
GC starting dose (0.5 mg/kg) with a standard starting dose (1 mg/
kg) for induction of remission in combination with RTX. At 
6 months, remission rates were similar in both groups, but serious 
adverse events and infections occurred less frequently with the 
reduced dose. It is premature to give a general recommenda-
tion to use lower GC starting doses of 0.5 mg/kg for remission 
induction in all patients with active AAV. However, these data 

encourage further research of lower GC starting doses in cohorts 
with a broader spectrum of risk factors for unfavourable disease 
outcomes. For now, lower GC starting doses of 0.5 mg/kg/day 
may be considered on an individual basis in selected patients 
without life- threatening or organ- threatening disease.

Administration of intravenous methylprednisolone (MP) pulses 
in doses of 1000–3000 mg has been used in induction protocols 
including the RAVE, MEPEX and PEXIVAS trials81 97 113 and is 
common practice in many institutions, without an evidence base. 
No head- to- head trials have studied the role of MP pulses in AAV, 
the best available evidence being derived from indirect compar-
ison across different trials. Observational studies have reported 
no efficacy benefit but increased rates of infections with the use 
of higher initial doses of GC, including MP pulses.108 109 114 115 
Taken together, there is no compelling evidence to support the 
routine use of MP pulse therapy in addition to oral GC induc-
tion therapy, and there is a need for further research on this 
topic. In view of this limitation, and based on the evidence from 
PEXIVAS trial, MP pulse therapy should be limited to treatment 
of severe organ- threatening manifestations, particularly either 
active renal involvement with a documented estimated glomer-
ular filtration rate (eGFR) of <50 mL/min/1.73/m2, or DAH.

6. Avacopan, in combination with RTX or CYC, may be 
considered for induction of remission in GPA or MPA as part of a 
strategy to substantially reduce exposure to GCs.

This is a new recommendation based on results of the ADVO-
CATE RCT in 331 patients with newly diagnosed or relapsing 
MPA or GPA that compared the use of the oral C5aR inhib-
itor avacopan (30 mg two times per day) with a GC regimen 
tapering from 1 mg/kg/day to 0 by 21 weeks (a GC withdrawal 
time similar to the RAVE trial81) as part of a standard induction 
protocol (RTX or CYC).19 The primary endpoint (remission at 
week 26) was reached at similar rates with avacopan (72.3%) 
and GCs (70.1%). Patients with active glomerulonephritis at 
baseline had greater recovery of kidney function compared 
with patients treated with GCs. The cumulative GC dose in the 
avacopan group over 1 year was 2.3 g lower than in the pred-
nisone group, and GC- induced toxic effects measured by the 
Glucocorticoid Toxicity Index at week 26 were lower in the 
avacopan compared with the prednisone group. The incidence 
of adverse events, severe adverse events and infections was not 
different between groups. There are no data on use of avacopan 
beyond 1 year, so longer- term use cannot be recommended. 
We recommend consideration of avacopan in those subgroups 
that are likely to have enhanced benefit compared with GC 
therapy, that is, patients at risk of development or worsening 
of GC- related adverse effects and complications or patients 
with active glomerulonephritis and rapidly deteriorating kidney 
function who had better recovery of kidney function with 
avacopan.19

In ADVOCATE, remission sustained until week 52 (the second 
primary endpoint) was reached at a higher rate in the avacopan 
(65.7%) compared with the GC treatment groups (54.9%). Thus, 
avacopan appears to have efficacy for maintenance of remission. 
Future studies are needed to evaluate the role of avacopan for 
this purpose beyond 1 year, for patients presenting with a GFR 
<15 mL/min/1.73 m2, and for those with refractory disease, and 
whether avacopan can be stopped when RTX is given for main-
tenance of remission.

7. PLEX may be considered as part of therapy to induce 
remission in GPA or MPA for those with a serum creatinine 
>300 µmol/L due to active glomerulonephritis. Routine use of 
PLEX to treat alveolar haemorrhage in GPA and MPA is not 
recommended.

Table 4 Glucocorticoid dosing (mg/day, prednisolone equivalent) 
with rituximab or cyclophosphamide- based regimens for remission 
induction in GPA or MPA according to the PEXIVAS Study93

Weeks

Body weight (kg)

<50 50–75 >75

1* 50 60 75
2 25 30 40
3–4 20 25 30
5–6 15 20 25
7–8 12.5 15 20
9–10 10 12.5 15
11–12 7.5 10 12.5
13–14 6 7.5 10
15–18 5 5 7.5
19–52 5 5 5
>52 Individual taper Individual taper Individual taper
*Consider use of intravenous methylprednisolone at a cumulative dose of 1–3 g 
on days 1–3 in patients with severely active disease, including but not limited to 
renal involvement with a documented estimated glomerular filtration rate <50 mL/
min/1.73 m2 and/or diffuse alveolar haemorrhage.
GPA, granulomatosis with polyangiitis; MPA, microscopic polyangiitis.

Figure 2 Protocol target glucocorticoid (GC) doses in AAV induction 
trials81 106 113 221–226 (black line), illustrating how these compare with 
the reduced GC group from the PEXIVAS trial (red line). The line and 
error bars represent the mean and 95% CIs across a range of weights, 
genders and ages. AAV, antineutrophil cytoplasmic antibody- associated 
vasculitis.
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Table S3. Dosing for oral Glucocorticoids in the standard and reduced-dose limbs from 
trial start. 

Week Standard Reduced-dose 

<50 kg 50-75 kg >75 kg <50 kg 50-75 kg >75 kg

pulse pulse pulse pulse pulse pulse 

1 50 60 75 50 60 75 

2 50 60 75 25 30 40 

3-4 40 50 60 20 25 30 

5-6 30 40 50 15 20 25 

7-8 25 30 40 12.5 15 20 

9-10 20 25 30 10 12.5 15 

11-12 15 20 25 7.5 10 12.5 

13-14 12.5 15 20 6 7.5 10 

15-16 10 10 15 5 5 7.5 

17-18 10 10 15 5 5 7.5 

19-20 7.5 7.5 10 5 5 5 

21-22 7.5 7.5 7.5 5 5 5 

23-52 5 5 5 5 5 5 

>52 Investigators’ Local Practice Investigators’ Local Practice 

1 
 

Supplementary Table 1. Pre-defined prednisone regimens according to treatment arm 
 
 

Experimental Arm  

Days No. of weeks/days Dose (mg/day) Cumulative dose/period (mg) 

1–21 3 weeks 60 1260 
22–28 1 week 55  385 
28–34 1 week 50  350 
35–41 1 week  45  315 
42–48 1 week 40  280 
49–55 1 week 35  245 
56–76 3 week 30  630 
77–81 5 days 27.5  137.5 
82–86 5 days 25  125 
87–91 5 days 22.5  112.5 
92–96 5 days 20  100 
97–101 5 days  17.5  87.5 
102–106 5 days 15  75 
107–116 10 days 14  140 
117–126 10 days 13  130 
127–136 10 days  12  120 
137–146 10 days 11  110 
147–156 10 days 10  100 
157–166 10 days 9  90 
167–176 10 days 8  80 
177–186 10 days 7  70 
187–196 10 days 6  60 
197–206 10 days 5  50 
207–216 10 days 4  40 
217–226 10 days 3  30 
227–236 10 days 2  20 
237–246 10 days 1  10 

Total duration: 247 days, 8.8 months (35 weeks). Total cumulative dose: 5152.5 mg. 

 

 
 

Conventional Arm  

Days No. of weeks     Dose (mg/day)  Cumulative dose/period (mg) 

1–21 3  60    1260 
22–42 3  45    945 
43–56 2  30    420 
57–84 4  25    700 
85–112 4  20    560 
113–140 4  17.5    490 
141–168 4  15    420 
169–253 12  12.5    1050 
254–338 12  10    840 
339–366 4  9    252 
367–394 4  8    224 
395–442 4  7    196 
443–470 4  6    168 
472–499 8  5    280 
500–555 8  4    224 
556–611 8  3    168 
612–667 8  2    112 
668–723 8  1    56 

Total duration: 728 days, 26 months (104 weeks). Total cumulative dose: 8305 mg 

CORTAGE trial PEXIVAS trial

Arthritis Rheumatol 2015;67:1117-1127.
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Vasculitis

Table 1 Baseline characteristics of the patients (N=234)

Characteristic N
Overall,
N=234*

Standard- dose GC regimen
N=108

Reduced- dose GC regimen
N=126 P value

Sex 234 0.3†

  Male 120/234 (51) 51/108 (47) 69/126 (55)

  Female 114/234 (49) 57/108 (53) 57/126 (45)

Age (years) 234 64 (51–73) 62 (49–73) 66 (51–73) 0.5†

Age≥65 years 234 109/234 (47) 46/108 (43) 63/126 (50) 0.3†

AAV Type 234 0.001†

  GPA 141/234 (60) 77/108 (71) 64/126 (51)

  MPA 93/234 (40) 31/108 (29) 62/126 (49)

ANCA positivity 234 228/234 (97) 107/108 (99) 121/126 (96) 0.2‡

  MPO 234 106/234 (45) 42/108 (39) 64/126 (51) 0.068†

  PR3 228 120/228 (53) 63/107 (59) 57/121 (47) 0.076†

BVAS 2003 234 15 (12–21) 16 (12–21) 15 (12–21) >0.9§

Five- Factor Score 234 0.10†

  0 45/234 (19) 26/108 (24) 19/126 (15)

  1 62/234 (26) 31/108 (29) 31/126 (25)

  ≥2 127/234 (54) 51/108 (47) 76/126 (60)

Relapsing disease 234 59/234 (25) 23/108 (21) 36/126 (29) 0.2†

Vasculitis manifestations

  General symptoms 234 168/234 (72) 80/108 (74) 88/126 (70) 0.5†

  Fever 234 59/234 (25) 34/108 (31) 25/126 (20) 0.041†

  Asthenia 234 131/234 (56) 59/108 (55) 72/126 (57) 0.7†

  Weight Loss 234 66/234 (28) 28/108 (26) 38/126 (30) 0.5†

  Articular/muscular involvement 234 98/234 (42) 51/108 (47) 47/126 (37) 0.13†

  Skin 234 42/234 (18) 19/108 (18) 23/126 (18) 0.9†

  Ear, nose and throat 234 104/234 (44) 59/108 (55) 45/126 (36) 0.004†

  Subglottic stenosis 234 9/234 (3.8) 7/108 (6.5) 2/126 (1.6) 0.085‡

  Eyes 234 37/234 (16) 23/108 (21) 14/126 (11) 0.033†

  Orbital mass 234 5/234 (2.1) 4/108 (3.7) 1/126 (0.8) 0.2‡

  Pulmonary involvement 234 113/234 (48) 54/108 (50) 59/126 (47) 0.6†

  Lung nodules 234 53/234 (23) 25/108 (23) 28/126 (22) 0.9†

  Alveolar haemorrhage 234 63/234 (27) 29/108 (27) 34/126 (27) >0.9†

  Acute respiratory failure 234 8/234 (3.4) 4/108 (3.7) 4/126 (3.2) >0.9‡

  Gastrointestinal tract 234 9/234 (3.8) 7/108 (6.5) 2/126 (1.6) 0.085‡

  Peripheral nervous system 234 33/234 (14) 15/108 (14) 18/126 (14) >0.9†

  Central nervous system 234 18/234 (7.7) 14/108 (13) 4/126 (3.2) 0.005†

  Cardiac 234 9/234 (3.8) 6/108 (5.6) 3/126 (2.4) 0.3‡

  Kidney 234 164/234 (70) 68/108 (63) 96/126 (76) 0.028†

Laboratory features

  Creatinine 234 134 (71–303) 114 (65–291) 178 (80–318) 0.065§

  Creatinine≥300 µmol/L 234 59/234 (25) 24/108 (22) 35/126 (28) 0.3†

  Creatinine≥500 µmol/L 234 23/234 (9.8) 12/108 (11) 11/126 (8.7) 0.5†

Induction therapy

  High- dose methylprednisolone 234 169/234 (72) 76/108 (70) 93/126 (74) 0.6†

  CYC (induction)¶ 234 70/234 (30) 30/108 (28) 40/126 (32) 0.5†

  RTX (induction)¶ 234 174/234 (74) 84/108 (78) 90/126 (71) 0.3†

  Plasma exchange 233 40/233 (17) 27/108 (25) 13/125 (10) 0.003†

Dialysis 234 20/234 (8.5) 12/108 (11) 8/126 (6.3) 0.2†

Remission achievement 233 227/233 (97) 106/108 (98) 121/125 (97) 0.7*

Maintenance therapy

  Rituximab 226 208/226 (92) 101/105 (96) 107/121 (88) 0.032†

Cumulative dose of GC (gram)

  After 6 months 211 3225 (2460–4646) 4646 (3966–5381) 2520 (2235–2895) <0.001†

  After 12 months 196 4474 (3270–6015) 5835 (4973–6926) 3360 (3135–3943) <0.001†

Data are presented as median (IQR) for continuous variables and count (per cent) for categorical variables.
*n/N (%); median (IQR).
†Pearson’s χ² test.
‡Fisher’s exact test.
§Wilcoxon rank sum test.
¶One patient died before receiving RTX or CYC.
AAV, antineutrophil cytoplasmic antibody- associated vasculitis; ANCA, antineutrophil cytoplasmic antibody; BVAS, Birmingham Vasculitis Activity Score version 3; CYC, cyclophosphamide; GC, glucocorticoids; GPA, 
granulomatosis with polyangiitis; MPA, microscopic polyangiitis; RTX, rituximab.
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・redGC regimenでMPAの割合、MPO-ANCA陽性の割合が⾼い
・20-30%が再燃患者
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Vasculitis

Table 1 Baseline characteristics of the patients (N=234)

Characteristic N
Overall,
N=234*

Standard- dose GC regimen
N=108

Reduced- dose GC regimen
N=126 P value

Sex 234 0.3†

  Male 120/234 (51) 51/108 (47) 69/126 (55)

  Female 114/234 (49) 57/108 (53) 57/126 (45)

Age (years) 234 64 (51–73) 62 (49–73) 66 (51–73) 0.5†

Age≥65 years 234 109/234 (47) 46/108 (43) 63/126 (50) 0.3†

AAV Type 234 0.001†

  GPA 141/234 (60) 77/108 (71) 64/126 (51)

  MPA 93/234 (40) 31/108 (29) 62/126 (49)

ANCA positivity 234 228/234 (97) 107/108 (99) 121/126 (96) 0.2‡

  MPO 234 106/234 (45) 42/108 (39) 64/126 (51) 0.068†

  PR3 228 120/228 (53) 63/107 (59) 57/121 (47) 0.076†

BVAS 2003 234 15 (12–21) 16 (12–21) 15 (12–21) >0.9§

Five- Factor Score 234 0.10†

  0 45/234 (19) 26/108 (24) 19/126 (15)

  1 62/234 (26) 31/108 (29) 31/126 (25)

  ≥2 127/234 (54) 51/108 (47) 76/126 (60)

Relapsing disease 234 59/234 (25) 23/108 (21) 36/126 (29) 0.2†

Vasculitis manifestations

  General symptoms 234 168/234 (72) 80/108 (74) 88/126 (70) 0.5†

  Fever 234 59/234 (25) 34/108 (31) 25/126 (20) 0.041†

  Asthenia 234 131/234 (56) 59/108 (55) 72/126 (57) 0.7†

  Weight Loss 234 66/234 (28) 28/108 (26) 38/126 (30) 0.5†

  Articular/muscular involvement 234 98/234 (42) 51/108 (47) 47/126 (37) 0.13†

  Skin 234 42/234 (18) 19/108 (18) 23/126 (18) 0.9†

  Ear, nose and throat 234 104/234 (44) 59/108 (55) 45/126 (36) 0.004†

  Subglottic stenosis 234 9/234 (3.8) 7/108 (6.5) 2/126 (1.6) 0.085‡

  Eyes 234 37/234 (16) 23/108 (21) 14/126 (11) 0.033†

  Orbital mass 234 5/234 (2.1) 4/108 (3.7) 1/126 (0.8) 0.2‡

  Pulmonary involvement 234 113/234 (48) 54/108 (50) 59/126 (47) 0.6†

  Lung nodules 234 53/234 (23) 25/108 (23) 28/126 (22) 0.9†

  Alveolar haemorrhage 234 63/234 (27) 29/108 (27) 34/126 (27) >0.9†

  Acute respiratory failure 234 8/234 (3.4) 4/108 (3.7) 4/126 (3.2) >0.9‡

  Gastrointestinal tract 234 9/234 (3.8) 7/108 (6.5) 2/126 (1.6) 0.085‡

  Peripheral nervous system 234 33/234 (14) 15/108 (14) 18/126 (14) >0.9†

  Central nervous system 234 18/234 (7.7) 14/108 (13) 4/126 (3.2) 0.005†

  Cardiac 234 9/234 (3.8) 6/108 (5.6) 3/126 (2.4) 0.3‡

  Kidney 234 164/234 (70) 68/108 (63) 96/126 (76) 0.028†

Laboratory features

  Creatinine 234 134 (71–303) 114 (65–291) 178 (80–318) 0.065§

  Creatinine≥300 µmol/L 234 59/234 (25) 24/108 (22) 35/126 (28) 0.3†

  Creatinine≥500 µmol/L 234 23/234 (9.8) 12/108 (11) 11/126 (8.7) 0.5†

Induction therapy

  High- dose methylprednisolone 234 169/234 (72) 76/108 (70) 93/126 (74) 0.6†

  CYC (induction)¶ 234 70/234 (30) 30/108 (28) 40/126 (32) 0.5†

  RTX (induction)¶ 234 174/234 (74) 84/108 (78) 90/126 (71) 0.3†

  Plasma exchange 233 40/233 (17) 27/108 (25) 13/125 (10) 0.003†

Dialysis 234 20/234 (8.5) 12/108 (11) 8/126 (6.3) 0.2†

Remission achievement 233 227/233 (97) 106/108 (98) 121/125 (97) 0.7*

Maintenance therapy

  Rituximab 226 208/226 (92) 101/105 (96) 107/121 (88) 0.032†

Cumulative dose of GC (gram)

  After 6 months 211 3225 (2460–4646) 4646 (3966–5381) 2520 (2235–2895) <0.001†

  After 12 months 196 4474 (3270–6015) 5835 (4973–6926) 3360 (3135–3943) <0.001†

Data are presented as median (IQR) for continuous variables and count (per cent) for categorical variables.
*n/N (%); median (IQR).
†Pearson’s χ² test.
‡Fisher’s exact test.
§Wilcoxon rank sum test.
¶One patient died before receiving RTX or CYC.
AAV, antineutrophil cytoplasmic antibody- associated vasculitis; ANCA, antineutrophil cytoplasmic antibody; BVAS, Birmingham Vasculitis Activity Score version 3; CYC, cyclophosphamide; GC, glucocorticoids; GPA, 
granulomatosis with polyangiitis; MPA, microscopic polyangiitis; RTX, rituximab.
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Vasculitis

Table 1 Baseline characteristics of the patients (N=234)

Characteristic N
Overall,
N=234*

Standard- dose GC regimen
N=108

Reduced- dose GC regimen
N=126 P value

Sex 234 0.3†

  Male 120/234 (51) 51/108 (47) 69/126 (55)

  Female 114/234 (49) 57/108 (53) 57/126 (45)

Age (years) 234 64 (51–73) 62 (49–73) 66 (51–73) 0.5†

Age≥65 years 234 109/234 (47) 46/108 (43) 63/126 (50) 0.3†

AAV Type 234 0.001†

  GPA 141/234 (60) 77/108 (71) 64/126 (51)

  MPA 93/234 (40) 31/108 (29) 62/126 (49)

ANCA positivity 234 228/234 (97) 107/108 (99) 121/126 (96) 0.2‡

  MPO 234 106/234 (45) 42/108 (39) 64/126 (51) 0.068†

  PR3 228 120/228 (53) 63/107 (59) 57/121 (47) 0.076†

BVAS 2003 234 15 (12–21) 16 (12–21) 15 (12–21) >0.9§

Five- Factor Score 234 0.10†

  0 45/234 (19) 26/108 (24) 19/126 (15)

  1 62/234 (26) 31/108 (29) 31/126 (25)

  ≥2 127/234 (54) 51/108 (47) 76/126 (60)

Relapsing disease 234 59/234 (25) 23/108 (21) 36/126 (29) 0.2†

Vasculitis manifestations

  General symptoms 234 168/234 (72) 80/108 (74) 88/126 (70) 0.5†

  Fever 234 59/234 (25) 34/108 (31) 25/126 (20) 0.041†

  Asthenia 234 131/234 (56) 59/108 (55) 72/126 (57) 0.7†

  Weight Loss 234 66/234 (28) 28/108 (26) 38/126 (30) 0.5†

  Articular/muscular involvement 234 98/234 (42) 51/108 (47) 47/126 (37) 0.13†

  Skin 234 42/234 (18) 19/108 (18) 23/126 (18) 0.9†

  Ear, nose and throat 234 104/234 (44) 59/108 (55) 45/126 (36) 0.004†

  Subglottic stenosis 234 9/234 (3.8) 7/108 (6.5) 2/126 (1.6) 0.085‡

  Eyes 234 37/234 (16) 23/108 (21) 14/126 (11) 0.033†

  Orbital mass 234 5/234 (2.1) 4/108 (3.7) 1/126 (0.8) 0.2‡

  Pulmonary involvement 234 113/234 (48) 54/108 (50) 59/126 (47) 0.6†

  Lung nodules 234 53/234 (23) 25/108 (23) 28/126 (22) 0.9†

  Alveolar haemorrhage 234 63/234 (27) 29/108 (27) 34/126 (27) >0.9†

  Acute respiratory failure 234 8/234 (3.4) 4/108 (3.7) 4/126 (3.2) >0.9‡

  Gastrointestinal tract 234 9/234 (3.8) 7/108 (6.5) 2/126 (1.6) 0.085‡

  Peripheral nervous system 234 33/234 (14) 15/108 (14) 18/126 (14) >0.9†

  Central nervous system 234 18/234 (7.7) 14/108 (13) 4/126 (3.2) 0.005†

  Cardiac 234 9/234 (3.8) 6/108 (5.6) 3/126 (2.4) 0.3‡

  Kidney 234 164/234 (70) 68/108 (63) 96/126 (76) 0.028†

Laboratory features

  Creatinine 234 134 (71–303) 114 (65–291) 178 (80–318) 0.065§

  Creatinine≥300 µmol/L 234 59/234 (25) 24/108 (22) 35/126 (28) 0.3†

  Creatinine≥500 µmol/L 234 23/234 (9.8) 12/108 (11) 11/126 (8.7) 0.5†

Induction therapy

  High- dose methylprednisolone 234 169/234 (72) 76/108 (70) 93/126 (74) 0.6†

  CYC (induction)¶ 234 70/234 (30) 30/108 (28) 40/126 (32) 0.5†

  RTX (induction)¶ 234 174/234 (74) 84/108 (78) 90/126 (71) 0.3†

  Plasma exchange 233 40/233 (17) 27/108 (25) 13/125 (10) 0.003†

Dialysis 234 20/234 (8.5) 12/108 (11) 8/126 (6.3) 0.2†

Remission achievement 233 227/233 (97) 106/108 (98) 121/125 (97) 0.7*

Maintenance therapy

  Rituximab 226 208/226 (92) 101/105 (96) 107/121 (88) 0.032†

Cumulative dose of GC (gram)

  After 6 months 211 3225 (2460–4646) 4646 (3966–5381) 2520 (2235–2895) <0.001†

  After 12 months 196 4474 (3270–6015) 5835 (4973–6926) 3360 (3135–3943) <0.001†

Data are presented as median (IQR) for continuous variables and count (per cent) for categorical variables.
*n/N (%); median (IQR).
†Pearson’s χ² test.
‡Fisher’s exact test.
§Wilcoxon rank sum test.
¶One patient died before receiving RTX or CYC.
AAV, antineutrophil cytoplasmic antibody- associated vasculitis; ANCA, antineutrophil cytoplasmic antibody; BVAS, Birmingham Vasculitis Activity Score version 3; CYC, cyclophosphamide; GC, glucocorticoids; GPA, 
granulomatosis with polyangiitis; MPA, microscopic polyangiitis; RTX, rituximab.
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・StandGC regimenで
眼/ENT病変が多い

・RedGC regimenで
腎病変が多い

⾎清クレアチニン値
Ø StandGC regimen
・中央値 1.29 mg/dL
・≧3.39 mg/dL: 22%
・≧5.66 mg/dL: 11%

Ø RedGC regimen
・中央値 2.01 mg/dL
・≧3.39 mg/dL: 28%
・≧5.66 mg/dL: 8.7%
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Vasculitis

Table 1 Baseline characteristics of the patients (N=234)

Characteristic N
Overall,
N=234*

Standard- dose GC regimen
N=108

Reduced- dose GC regimen
N=126 P value

Sex 234 0.3†

  Male 120/234 (51) 51/108 (47) 69/126 (55)

  Female 114/234 (49) 57/108 (53) 57/126 (45)

Age (years) 234 64 (51–73) 62 (49–73) 66 (51–73) 0.5†

Age≥65 years 234 109/234 (47) 46/108 (43) 63/126 (50) 0.3†

AAV Type 234 0.001†

  GPA 141/234 (60) 77/108 (71) 64/126 (51)

  MPA 93/234 (40) 31/108 (29) 62/126 (49)

ANCA positivity 234 228/234 (97) 107/108 (99) 121/126 (96) 0.2‡

  MPO 234 106/234 (45) 42/108 (39) 64/126 (51) 0.068†

  PR3 228 120/228 (53) 63/107 (59) 57/121 (47) 0.076†

BVAS 2003 234 15 (12–21) 16 (12–21) 15 (12–21) >0.9§

Five- Factor Score 234 0.10†

  0 45/234 (19) 26/108 (24) 19/126 (15)

  1 62/234 (26) 31/108 (29) 31/126 (25)

  ≥2 127/234 (54) 51/108 (47) 76/126 (60)

Relapsing disease 234 59/234 (25) 23/108 (21) 36/126 (29) 0.2†

Vasculitis manifestations

  General symptoms 234 168/234 (72) 80/108 (74) 88/126 (70) 0.5†

  Fever 234 59/234 (25) 34/108 (31) 25/126 (20) 0.041†

  Asthenia 234 131/234 (56) 59/108 (55) 72/126 (57) 0.7†

  Weight Loss 234 66/234 (28) 28/108 (26) 38/126 (30) 0.5†

  Articular/muscular involvement 234 98/234 (42) 51/108 (47) 47/126 (37) 0.13†

  Skin 234 42/234 (18) 19/108 (18) 23/126 (18) 0.9†

  Ear, nose and throat 234 104/234 (44) 59/108 (55) 45/126 (36) 0.004†

  Subglottic stenosis 234 9/234 (3.8) 7/108 (6.5) 2/126 (1.6) 0.085‡

  Eyes 234 37/234 (16) 23/108 (21) 14/126 (11) 0.033†

  Orbital mass 234 5/234 (2.1) 4/108 (3.7) 1/126 (0.8) 0.2‡

  Pulmonary involvement 234 113/234 (48) 54/108 (50) 59/126 (47) 0.6†

  Lung nodules 234 53/234 (23) 25/108 (23) 28/126 (22) 0.9†

  Alveolar haemorrhage 234 63/234 (27) 29/108 (27) 34/126 (27) >0.9†

  Acute respiratory failure 234 8/234 (3.4) 4/108 (3.7) 4/126 (3.2) >0.9‡

  Gastrointestinal tract 234 9/234 (3.8) 7/108 (6.5) 2/126 (1.6) 0.085‡

  Peripheral nervous system 234 33/234 (14) 15/108 (14) 18/126 (14) >0.9†

  Central nervous system 234 18/234 (7.7) 14/108 (13) 4/126 (3.2) 0.005†

  Cardiac 234 9/234 (3.8) 6/108 (5.6) 3/126 (2.4) 0.3‡

  Kidney 234 164/234 (70) 68/108 (63) 96/126 (76) 0.028†

Laboratory features

  Creatinine 234 134 (71–303) 114 (65–291) 178 (80–318) 0.065§

  Creatinine≥300 µmol/L 234 59/234 (25) 24/108 (22) 35/126 (28) 0.3†

  Creatinine≥500 µmol/L 234 23/234 (9.8) 12/108 (11) 11/126 (8.7) 0.5†

Induction therapy

  High- dose methylprednisolone 234 169/234 (72) 76/108 (70) 93/126 (74) 0.6†

  CYC (induction)¶ 234 70/234 (30) 30/108 (28) 40/126 (32) 0.5†

  RTX (induction)¶ 234 174/234 (74) 84/108 (78) 90/126 (71) 0.3†

  Plasma exchange 233 40/233 (17) 27/108 (25) 13/125 (10) 0.003†

Dialysis 234 20/234 (8.5) 12/108 (11) 8/126 (6.3) 0.2†

Remission achievement 233 227/233 (97) 106/108 (98) 121/125 (97) 0.7*

Maintenance therapy

  Rituximab 226 208/226 (92) 101/105 (96) 107/121 (88) 0.032†

Cumulative dose of GC (gram)

  After 6 months 211 3225 (2460–4646) 4646 (3966–5381) 2520 (2235–2895) <0.001†

  After 12 months 196 4474 (3270–6015) 5835 (4973–6926) 3360 (3135–3943) <0.001†

Data are presented as median (IQR) for continuous variables and count (per cent) for categorical variables.
*n/N (%); median (IQR).
†Pearson’s χ² test.
‡Fisher’s exact test.
§Wilcoxon rank sum test.
¶One patient died before receiving RTX or CYC.
AAV, antineutrophil cytoplasmic antibody- associated vasculitis; ANCA, antineutrophil cytoplasmic antibody; BVAS, Birmingham Vasculitis Activity Score version 3; CYC, cyclophosphamide; GC, glucocorticoids; GPA, 
granulomatosis with polyangiitis; MPA, microscopic polyangiitis; RTX, rituximab.

H
ospital Library. Protected by copyright.

 on D
ecem

ber 2, 2024 at Kobe C
ity M

edical C
enter G

eneral
http://ard.bm

j.com
/

Ann R
heum

 D
is: first published as 10.1136/ard-2024-226339 on 20 N

ovem
ber 2024. D

ow
nloaded from

 

4 Nagle S, et al. Ann Rheum Dis 2024;0:1–9. doi:10.1136/ard-2024-226339

Vasculitis

Table 1 Baseline characteristics of the patients (N=234)

Characteristic N
Overall,
N=234*

Standard- dose GC regimen
N=108

Reduced- dose GC regimen
N=126 P value

Sex 234 0.3†

  Male 120/234 (51) 51/108 (47) 69/126 (55)

  Female 114/234 (49) 57/108 (53) 57/126 (45)

Age (years) 234 64 (51–73) 62 (49–73) 66 (51–73) 0.5†

Age≥65 years 234 109/234 (47) 46/108 (43) 63/126 (50) 0.3†

AAV Type 234 0.001†

  GPA 141/234 (60) 77/108 (71) 64/126 (51)

  MPA 93/234 (40) 31/108 (29) 62/126 (49)

ANCA positivity 234 228/234 (97) 107/108 (99) 121/126 (96) 0.2‡

  MPO 234 106/234 (45) 42/108 (39) 64/126 (51) 0.068†

  PR3 228 120/228 (53) 63/107 (59) 57/121 (47) 0.076†

BVAS 2003 234 15 (12–21) 16 (12–21) 15 (12–21) >0.9§

Five- Factor Score 234 0.10†

  0 45/234 (19) 26/108 (24) 19/126 (15)

  1 62/234 (26) 31/108 (29) 31/126 (25)

  ≥2 127/234 (54) 51/108 (47) 76/126 (60)

Relapsing disease 234 59/234 (25) 23/108 (21) 36/126 (29) 0.2†

Vasculitis manifestations

  General symptoms 234 168/234 (72) 80/108 (74) 88/126 (70) 0.5†

  Fever 234 59/234 (25) 34/108 (31) 25/126 (20) 0.041†

  Asthenia 234 131/234 (56) 59/108 (55) 72/126 (57) 0.7†

  Weight Loss 234 66/234 (28) 28/108 (26) 38/126 (30) 0.5†

  Articular/muscular involvement 234 98/234 (42) 51/108 (47) 47/126 (37) 0.13†

  Skin 234 42/234 (18) 19/108 (18) 23/126 (18) 0.9†

  Ear, nose and throat 234 104/234 (44) 59/108 (55) 45/126 (36) 0.004†

  Subglottic stenosis 234 9/234 (3.8) 7/108 (6.5) 2/126 (1.6) 0.085‡

  Eyes 234 37/234 (16) 23/108 (21) 14/126 (11) 0.033†

  Orbital mass 234 5/234 (2.1) 4/108 (3.7) 1/126 (0.8) 0.2‡

  Pulmonary involvement 234 113/234 (48) 54/108 (50) 59/126 (47) 0.6†

  Lung nodules 234 53/234 (23) 25/108 (23) 28/126 (22) 0.9†

  Alveolar haemorrhage 234 63/234 (27) 29/108 (27) 34/126 (27) >0.9†

  Acute respiratory failure 234 8/234 (3.4) 4/108 (3.7) 4/126 (3.2) >0.9‡

  Gastrointestinal tract 234 9/234 (3.8) 7/108 (6.5) 2/126 (1.6) 0.085‡

  Peripheral nervous system 234 33/234 (14) 15/108 (14) 18/126 (14) >0.9†

  Central nervous system 234 18/234 (7.7) 14/108 (13) 4/126 (3.2) 0.005†

  Cardiac 234 9/234 (3.8) 6/108 (5.6) 3/126 (2.4) 0.3‡

  Kidney 234 164/234 (70) 68/108 (63) 96/126 (76) 0.028†

Laboratory features

  Creatinine 234 134 (71–303) 114 (65–291) 178 (80–318) 0.065§

  Creatinine≥300 µmol/L 234 59/234 (25) 24/108 (22) 35/126 (28) 0.3†

  Creatinine≥500 µmol/L 234 23/234 (9.8) 12/108 (11) 11/126 (8.7) 0.5†

Induction therapy

  High- dose methylprednisolone 234 169/234 (72) 76/108 (70) 93/126 (74) 0.6†

  CYC (induction)¶ 234 70/234 (30) 30/108 (28) 40/126 (32) 0.5†

  RTX (induction)¶ 234 174/234 (74) 84/108 (78) 90/126 (71) 0.3†

  Plasma exchange 233 40/233 (17) 27/108 (25) 13/125 (10) 0.003†

Dialysis 234 20/234 (8.5) 12/108 (11) 8/126 (6.3) 0.2†

Remission achievement 233 227/233 (97) 106/108 (98) 121/125 (97) 0.7*

Maintenance therapy

  Rituximab 226 208/226 (92) 101/105 (96) 107/121 (88) 0.032†

Cumulative dose of GC (gram)

  After 6 months 211 3225 (2460–4646) 4646 (3966–5381) 2520 (2235–2895) <0.001†

  After 12 months 196 4474 (3270–6015) 5835 (4973–6926) 3360 (3135–3943) <0.001†

Data are presented as median (IQR) for continuous variables and count (per cent) for categorical variables.
*n/N (%); median (IQR).
†Pearson’s χ² test.
‡Fisher’s exact test.
§Wilcoxon rank sum test.
¶One patient died before receiving RTX or CYC.
AAV, antineutrophil cytoplasmic antibody- associated vasculitis; ANCA, antineutrophil cytoplasmic antibody; BVAS, Birmingham Vasculitis Activity Score version 3; CYC, cyclophosphamide; GC, glucocorticoids; GPA, 
granulomatosis with polyangiitis; MPA, microscopic polyangiitis; RTX, rituximab.
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寛解導⼊療法

CY 30%前後
RTX 75%前後

PEXはstandGC
regimen群で有意に多い



主要評価項⽬



ØComposite primary outcome
StandGC regimen 18.5%
RedGC regimen 33.3%
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Vasculitis

Progression before achieving remission, relapse and remission
In unweighted, adjusted and weighted analyses, redGC was 
not associated with the risk of progression before achieving 
remission at 1 year, or with the risk of major or minor 
relapse, or the risk of remission (table 3).

We describe in online supplemental table S6 the character-
istics of the 25 patients having progression before achieving 
remission at 1 year and how the progression was managed. 
There was only one death directly related to the disease 
progression (4%). These progressions before achieving 
remission were mostly severe events as 40% required high- 
dose methylprednisolone, 36% required a modification of 
immunosuppressive/immunomodulator therapy and 8% 
required surgery.

Remission was achieved in 221/228 patients with available 
data (97%) including 103/105 (98%) in the standGC group and 
118/123 (96%) in the redGC group (table 1). The cumulative 

incidence of remission according to the GC regimen is shown in 
online supplemental figure S5.

Severe infections
There was no significant difference in serious infections at 1 
year between the redGC and the standGC (20.6% vs 15.7%, 
p=0.427) (table 2).

Subgroup analysis
Patients receiving the redGC
In the subgroup of patients receiving the redGC, serum 
creatinine greater than 300 µmol/L was associated with a 
higher rate of occurrence of the primary endpoint (adjusted 
HR 3.02; 95% CI 1.28 to 7.11) (online supplemental table 
S1).

Table 2 Primary and secondary outcomes at 12 months (N=234)

Characteristic N
Overall,
N=234*

Standard- dose GC regimen
N=108

Reduced- dose GC regimen
N=126 P value

Composite primary outcome 234 62/234 (26.5) 20/108 (18.5) 42/126 (33.3) 0.010†

  Outcome contributing to the primary outcome 62 0.2†

  Progression before achieving remission 23/62 (37) 6/20 (30) 17/42 (40)

  Minor relapse 11/62 (18) 4/20 (20) 7/42 (17)

  Major relapse 5/62 (8.1) 4/20 (20) 1/42 (2.4)

  ESKD 12/62 (19) 4/20 (20) 8/42 (19)

  Death 11/62 (18) 2/20 (10) 9/42 (21)

Progression before achieving remission 234 25/234 (11) 8/108 (7.4) 17/126 (13) 0.2†

Minor relapse 234 14/234 (6.0) 4/108 (3.7) 10/126 (7.9) 0.2†

Major relapse 234 6/234 (2.6) 5/108 (4.6) 1/126 (0.8) 0.10†

Death or ESKD 234 27/234 (12) 8/108 (7.4) 19/126 (15) 0.067†

Death 234 14/234 (6.0) 4/108 (3.7) 10/126 (7.9) 0.2†

ESKD 234 15/234 (6.4) 5/108 (4.6) 10/126 (7.9) 0.3†

Remission 228 221/228 (97) 103/105 (98) 118/123 (96) 0.5†

Severe infections 234 43/234 (18) 17/108 (16) 26/126 (21) 0.427†

*n/N (%).
†Pearson’s χ² test.
ESKD, end- stage kidney disease; GC, glucocorticoids.

Figure 1 Kaplan- Meier survival curves comparing the occurrence of the primary endpoint at 12 months between patients who received the 
reduced- dose GC regimen (redGC) and the standard- dose regimen (standGC) during the first year of follow- up. Panel A shows the survival curve for 
the entire study population and Panel B shows the survival curve for patients after inverse probability treatment weighting.
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Vasculitis

Patients treated with RTX induction therapy
In the subgroup of patients treated with RTX as induction 
therapy, patients receiving the redGC were more likely to 
meet the primary outcome in univariable (HR 2.22; 95% CI 
1.12 to 4.40) and multivariable analysis (aHR 2.36; 95% CI 
1.18 to 4.71) compared with standGC (online supplemental 
table S2). In this subgroup, patients receiving the redGC 
(aHR 3.45; 95% CI 1.07 to 11.17) and those with serum 
creatinine greater than 300 µmol/L (aHR 9.26; 95% CI 2.84 
to 30.17) were also significantly more likely to experience 
death or ESKD in multivariable analysis (online supple-
mental table S3).

DISCUSSION
The present study of the real- life use of the PEXIVAS redGC in 
GPA and MPA suggests that redGC is associated with a higher risk 
of the composite primary outcome consisting of death, ESKD, 
minor or major relapse or AAV progression before remission 
compared with the standGC. Each component of this composite 
outcome was numerically higher in the redGC compared with 
the standGC, except for major relapse. It seems that the higher 
risk of occurrence of the primary outcome was mostly driven 
by the events of AAV progression before remission which were 
mainly severe events leading to the addition of immunosuppres-
sive therapy and/or a substantial increase of GCs. However, as 

Table 3 Associations between glucocorticoid regimen and the composite primary outcome: death or end- stage kidney disease, progression before 
remission, relapses and remission in the 12- month period following treatment initiation (N=234)

Outcome Analysis

Treatment group, %

HR (95% CI) P value
Standard- dose GC regimen
N=108

Reduced- dose GC regimen
N=126

Composite primary outcome Unweighted 18.5 33.3 1.99 (1.17 to 3.38) 0.012

Adjusted* NA NA 2.20 (1.23 to 3.94) 0.008

Weighted 19.9 31.1 2.03 (1.08 to 3.83) 0.028

Death or ESKD Unweighted 7.4 15 2.09 (0.92 to 4.78) 0.08

Adjusted* NA NA 2.28 (0.92 to 5.64) 0.08

Weighted 7.8 11.4 1.73 (0.70 to 4.24) 0.2

Progression before achieving remission Unweighted 7.4 13 1.69 (0.75 to 3.79) 0.203

Adjusted* NA NA 2.16 (0.94 to 4.92) 0.068

Weighted 7.4 13.2 2.18 (0.90 to 5.28) 0.086

Minor or major relapse Unweighted 7.4 8.7 1.26 (0.51 to 3.13) 0.621

Adjusted* NA NA 1.47 (0.57 to 3.80) 0.428

Weighted 9.8 9.3 1.17 (0.39 to 3.46) 0.8

Remission† Unweighted 98 96 1.04 (0.80 to 1.36) 0.748

Adjusted* NA NA 0.97 (0.72 to 1.30) 0.692

Weighted 96.8 114 1.01 (0.75 to 1.37) >0.9

Bold values represent significant values.
*Covariates in the adjusted analysis were age, ANCA- associated vasculitis type (MPA), relapsing disease, serum creatinine, high- dose methylprednisolone use, rituximab induction, plasma 
exchanges, pulmonary nodules.
†Analyses were performed on 228 patients due to missing data for 6 patients.
ANCA, antineutrophil cytoplasmic antibody; ESKD, end- stage kidney disease; GC, glucocorticoids; MPA, microscopic polyangiitis.

Figure 2 Kaplan- Meier survival curve comparing occurrence of death or end- stage kidney disease at 12 months of patients treated with reduced- 
dose GC regimen (redGC) and patients treated with standard- dose GC regimen (standGC) during the first year of follow- up. Panel A shows the 
survival curve for the entire study population and Panel B shows the survival curve for patients after inverse probability treatment weighting. ESKD, 
end- stage kidney disease.
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Vasculitis

Patients treated with RTX induction therapy
In the subgroup of patients treated with RTX as induction 
therapy, patients receiving the redGC were more likely to 
meet the primary outcome in univariable (HR 2.22; 95% CI 
1.12 to 4.40) and multivariable analysis (aHR 2.36; 95% CI 
1.18 to 4.71) compared with standGC (online supplemental 
table S2). In this subgroup, patients receiving the redGC 
(aHR 3.45; 95% CI 1.07 to 11.17) and those with serum 
creatinine greater than 300 µmol/L (aHR 9.26; 95% CI 2.84 
to 30.17) were also significantly more likely to experience 
death or ESKD in multivariable analysis (online supple-
mental table S3).

DISCUSSION
The present study of the real- life use of the PEXIVAS redGC in 
GPA and MPA suggests that redGC is associated with a higher risk 
of the composite primary outcome consisting of death, ESKD, 
minor or major relapse or AAV progression before remission 
compared with the standGC. Each component of this composite 
outcome was numerically higher in the redGC compared with 
the standGC, except for major relapse. It seems that the higher 
risk of occurrence of the primary outcome was mostly driven 
by the events of AAV progression before remission which were 
mainly severe events leading to the addition of immunosuppres-
sive therapy and/or a substantial increase of GCs. However, as 

Table 3 Associations between glucocorticoid regimen and the composite primary outcome: death or end- stage kidney disease, progression before 
remission, relapses and remission in the 12- month period following treatment initiation (N=234)

Outcome Analysis

Treatment group, %

HR (95% CI) P value
Standard- dose GC regimen
N=108

Reduced- dose GC regimen
N=126

Composite primary outcome Unweighted 18.5 33.3 1.99 (1.17 to 3.38) 0.012

Adjusted* NA NA 2.20 (1.23 to 3.94) 0.008

Weighted 19.9 31.1 2.03 (1.08 to 3.83) 0.028

Death or ESKD Unweighted 7.4 15 2.09 (0.92 to 4.78) 0.08

Adjusted* NA NA 2.28 (0.92 to 5.64) 0.08

Weighted 7.8 11.4 1.73 (0.70 to 4.24) 0.2

Progression before achieving remission Unweighted 7.4 13 1.69 (0.75 to 3.79) 0.203

Adjusted* NA NA 2.16 (0.94 to 4.92) 0.068

Weighted 7.4 13.2 2.18 (0.90 to 5.28) 0.086

Minor or major relapse Unweighted 7.4 8.7 1.26 (0.51 to 3.13) 0.621

Adjusted* NA NA 1.47 (0.57 to 3.80) 0.428

Weighted 9.8 9.3 1.17 (0.39 to 3.46) 0.8

Remission† Unweighted 98 96 1.04 (0.80 to 1.36) 0.748

Adjusted* NA NA 0.97 (0.72 to 1.30) 0.692

Weighted 96.8 114 1.01 (0.75 to 1.37) >0.9

Bold values represent significant values.
*Covariates in the adjusted analysis were age, ANCA- associated vasculitis type (MPA), relapsing disease, serum creatinine, high- dose methylprednisolone use, rituximab induction, plasma 
exchanges, pulmonary nodules.
†Analyses were performed on 228 patients due to missing data for 6 patients.
ANCA, antineutrophil cytoplasmic antibody; ESKD, end- stage kidney disease; GC, glucocorticoids; MPA, microscopic polyangiitis.

Figure 2 Kaplan- Meier survival curve comparing occurrence of death or end- stage kidney disease at 12 months of patients treated with reduced- 
dose GC regimen (redGC) and patients treated with standard- dose GC regimen (standGC) during the first year of follow- up. Panel A shows the 
survival curve for the entire study population and Panel B shows the survival curve for patients after inverse probability treatment weighting. ESKD, 
end- stage kidney disease.
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共変数による調整後も、redGCは
主要評価項⽬の発⽣と有意に関連
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Vasculitis

Progression before achieving remission, relapse and remission
In unweighted, adjusted and weighted analyses, redGC was 
not associated with the risk of progression before achieving 
remission at 1 year, or with the risk of major or minor 
relapse, or the risk of remission (table 3).

We describe in online supplemental table S6 the character-
istics of the 25 patients having progression before achieving 
remission at 1 year and how the progression was managed. 
There was only one death directly related to the disease 
progression (4%). These progressions before achieving 
remission were mostly severe events as 40% required high- 
dose methylprednisolone, 36% required a modification of 
immunosuppressive/immunomodulator therapy and 8% 
required surgery.

Remission was achieved in 221/228 patients with available 
data (97%) including 103/105 (98%) in the standGC group and 
118/123 (96%) in the redGC group (table 1). The cumulative 

incidence of remission according to the GC regimen is shown in 
online supplemental figure S5.

Severe infections
There was no significant difference in serious infections at 1 
year between the redGC and the standGC (20.6% vs 15.7%, 
p=0.427) (table 2).

Subgroup analysis
Patients receiving the redGC
In the subgroup of patients receiving the redGC, serum 
creatinine greater than 300 µmol/L was associated with a 
higher rate of occurrence of the primary endpoint (adjusted 
HR 3.02; 95% CI 1.28 to 7.11) (online supplemental table 
S1).

Table 2 Primary and secondary outcomes at 12 months (N=234)

Characteristic N
Overall,
N=234*

Standard- dose GC regimen
N=108

Reduced- dose GC regimen
N=126 P value

Composite primary outcome 234 62/234 (26.5) 20/108 (18.5) 42/126 (33.3) 0.010†

  Outcome contributing to the primary outcome 62 0.2†

  Progression before achieving remission 23/62 (37) 6/20 (30) 17/42 (40)

  Minor relapse 11/62 (18) 4/20 (20) 7/42 (17)

  Major relapse 5/62 (8.1) 4/20 (20) 1/42 (2.4)

  ESKD 12/62 (19) 4/20 (20) 8/42 (19)

  Death 11/62 (18) 2/20 (10) 9/42 (21)

Progression before achieving remission 234 25/234 (11) 8/108 (7.4) 17/126 (13) 0.2†

Minor relapse 234 14/234 (6.0) 4/108 (3.7) 10/126 (7.9) 0.2†

Major relapse 234 6/234 (2.6) 5/108 (4.6) 1/126 (0.8) 0.10†

Death or ESKD 234 27/234 (12) 8/108 (7.4) 19/126 (15) 0.067†

Death 234 14/234 (6.0) 4/108 (3.7) 10/126 (7.9) 0.2†

ESKD 234 15/234 (6.4) 5/108 (4.6) 10/126 (7.9) 0.3†

Remission 228 221/228 (97) 103/105 (98) 118/123 (96) 0.5†

Severe infections 234 43/234 (18) 17/108 (16) 26/126 (21) 0.427†

*n/N (%).
†Pearson’s χ² test.
ESKD, end- stage kidney disease; GC, glucocorticoids.

Figure 1 Kaplan- Meier survival curves comparing the occurrence of the primary endpoint at 12 months between patients who received the 
reduced- dose GC regimen (redGC) and the standard- dose regimen (standGC) during the first year of follow- up. Panel A shows the survival curve for 
the entire study population and Panel B shows the survival curve for patients after inverse probability treatment weighting.
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副次評価項⽬
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Vasculitis

Progression before achieving remission, relapse and remission
In unweighted, adjusted and weighted analyses, redGC was 
not associated with the risk of progression before achieving 
remission at 1 year, or with the risk of major or minor 
relapse, or the risk of remission (table 3).

We describe in online supplemental table S6 the character-
istics of the 25 patients having progression before achieving 
remission at 1 year and how the progression was managed. 
There was only one death directly related to the disease 
progression (4%). These progressions before achieving 
remission were mostly severe events as 40% required high- 
dose methylprednisolone, 36% required a modification of 
immunosuppressive/immunomodulator therapy and 8% 
required surgery.

Remission was achieved in 221/228 patients with available 
data (97%) including 103/105 (98%) in the standGC group and 
118/123 (96%) in the redGC group (table 1). The cumulative 

incidence of remission according to the GC regimen is shown in 
online supplemental figure S5.

Severe infections
There was no significant difference in serious infections at 1 
year between the redGC and the standGC (20.6% vs 15.7%, 
p=0.427) (table 2).

Subgroup analysis
Patients receiving the redGC
In the subgroup of patients receiving the redGC, serum 
creatinine greater than 300 µmol/L was associated with a 
higher rate of occurrence of the primary endpoint (adjusted 
HR 3.02; 95% CI 1.28 to 7.11) (online supplemental table 
S1).

Table 2 Primary and secondary outcomes at 12 months (N=234)

Characteristic N
Overall,
N=234*

Standard- dose GC regimen
N=108

Reduced- dose GC regimen
N=126 P value

Composite primary outcome 234 62/234 (26.5) 20/108 (18.5) 42/126 (33.3) 0.010†

  Outcome contributing to the primary outcome 62 0.2†

  Progression before achieving remission 23/62 (37) 6/20 (30) 17/42 (40)

  Minor relapse 11/62 (18) 4/20 (20) 7/42 (17)

  Major relapse 5/62 (8.1) 4/20 (20) 1/42 (2.4)

  ESKD 12/62 (19) 4/20 (20) 8/42 (19)

  Death 11/62 (18) 2/20 (10) 9/42 (21)

Progression before achieving remission 234 25/234 (11) 8/108 (7.4) 17/126 (13) 0.2†

Minor relapse 234 14/234 (6.0) 4/108 (3.7) 10/126 (7.9) 0.2†

Major relapse 234 6/234 (2.6) 5/108 (4.6) 1/126 (0.8) 0.10†

Death or ESKD 234 27/234 (12) 8/108 (7.4) 19/126 (15) 0.067†

Death 234 14/234 (6.0) 4/108 (3.7) 10/126 (7.9) 0.2†

ESKD 234 15/234 (6.4) 5/108 (4.6) 10/126 (7.9) 0.3†

Remission 228 221/228 (97) 103/105 (98) 118/123 (96) 0.5†

Severe infections 234 43/234 (18) 17/108 (16) 26/126 (21) 0.427†

*n/N (%).
†Pearson’s χ² test.
ESKD, end- stage kidney disease; GC, glucocorticoids.

Figure 1 Kaplan- Meier survival curves comparing the occurrence of the primary endpoint at 12 months between patients who received the 
reduced- dose GC regimen (redGC) and the standard- dose regimen (standGC) during the first year of follow- up. Panel A shows the survival curve for 
the entire study population and Panel B shows the survival curve for patients after inverse probability treatment weighting.

H
ospital Library. P

rotected by copyright.
 on D

ecem
ber 2, 2024 at K

obe C
ity M

edical C
enter G

eneral
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard-2024-226339 on 20 N
ovem

ber 2024. D
ow

nloaded from
 

5Nagle S, et al. Ann Rheum Dis 2024;0:1–9. doi:10.1136/ard-2024-226339

Vasculitis

Progression before achieving remission, relapse and remission
In unweighted, adjusted and weighted analyses, redGC was 
not associated with the risk of progression before achieving 
remission at 1 year, or with the risk of major or minor 
relapse, or the risk of remission (table 3).

We describe in online supplemental table S6 the character-
istics of the 25 patients having progression before achieving 
remission at 1 year and how the progression was managed. 
There was only one death directly related to the disease 
progression (4%). These progressions before achieving 
remission were mostly severe events as 40% required high- 
dose methylprednisolone, 36% required a modification of 
immunosuppressive/immunomodulator therapy and 8% 
required surgery.

Remission was achieved in 221/228 patients with available 
data (97%) including 103/105 (98%) in the standGC group and 
118/123 (96%) in the redGC group (table 1). The cumulative 

incidence of remission according to the GC regimen is shown in 
online supplemental figure S5.

Severe infections
There was no significant difference in serious infections at 1 
year between the redGC and the standGC (20.6% vs 15.7%, 
p=0.427) (table 2).

Subgroup analysis
Patients receiving the redGC
In the subgroup of patients receiving the redGC, serum 
creatinine greater than 300 µmol/L was associated with a 
higher rate of occurrence of the primary endpoint (adjusted 
HR 3.02; 95% CI 1.28 to 7.11) (online supplemental table 
S1).

Table 2 Primary and secondary outcomes at 12 months (N=234)

Characteristic N
Overall,
N=234*

Standard- dose GC regimen
N=108

Reduced- dose GC regimen
N=126 P value

Composite primary outcome 234 62/234 (26.5) 20/108 (18.5) 42/126 (33.3) 0.010†

  Outcome contributing to the primary outcome 62 0.2†

  Progression before achieving remission 23/62 (37) 6/20 (30) 17/42 (40)

  Minor relapse 11/62 (18) 4/20 (20) 7/42 (17)

  Major relapse 5/62 (8.1) 4/20 (20) 1/42 (2.4)

  ESKD 12/62 (19) 4/20 (20) 8/42 (19)

  Death 11/62 (18) 2/20 (10) 9/42 (21)

Progression before achieving remission 234 25/234 (11) 8/108 (7.4) 17/126 (13) 0.2†

Minor relapse 234 14/234 (6.0) 4/108 (3.7) 10/126 (7.9) 0.2†

Major relapse 234 6/234 (2.6) 5/108 (4.6) 1/126 (0.8) 0.10†

Death or ESKD 234 27/234 (12) 8/108 (7.4) 19/126 (15) 0.067†

Death 234 14/234 (6.0) 4/108 (3.7) 10/126 (7.9) 0.2†

ESKD 234 15/234 (6.4) 5/108 (4.6) 10/126 (7.9) 0.3†

Remission 228 221/228 (97) 103/105 (98) 118/123 (96) 0.5†

Severe infections 234 43/234 (18) 17/108 (16) 26/126 (21) 0.427†

*n/N (%).
†Pearson’s χ² test.
ESKD, end- stage kidney disease; GC, glucocorticoids.

Figure 1 Kaplan- Meier survival curves comparing the occurrence of the primary endpoint at 12 months between patients who received the 
reduced- dose GC regimen (redGC) and the standard- dose regimen (standGC) during the first year of follow- up. Panel A shows the survival curve for 
the entire study population and Panel B shows the survival curve for patients after inverse probability treatment weighting.
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Vasculitis

Patients treated with RTX induction therapy
In the subgroup of patients treated with RTX as induction 
therapy, patients receiving the redGC were more likely to 
meet the primary outcome in univariable (HR 2.22; 95% CI 
1.12 to 4.40) and multivariable analysis (aHR 2.36; 95% CI 
1.18 to 4.71) compared with standGC (online supplemental 
table S2). In this subgroup, patients receiving the redGC 
(aHR 3.45; 95% CI 1.07 to 11.17) and those with serum 
creatinine greater than 300 µmol/L (aHR 9.26; 95% CI 2.84 
to 30.17) were also significantly more likely to experience 
death or ESKD in multivariable analysis (online supple-
mental table S3).

DISCUSSION
The present study of the real- life use of the PEXIVAS redGC in 
GPA and MPA suggests that redGC is associated with a higher risk 
of the composite primary outcome consisting of death, ESKD, 
minor or major relapse or AAV progression before remission 
compared with the standGC. Each component of this composite 
outcome was numerically higher in the redGC compared with 
the standGC, except for major relapse. It seems that the higher 
risk of occurrence of the primary outcome was mostly driven 
by the events of AAV progression before remission which were 
mainly severe events leading to the addition of immunosuppres-
sive therapy and/or a substantial increase of GCs. However, as 

Table 3 Associations between glucocorticoid regimen and the composite primary outcome: death or end- stage kidney disease, progression before 
remission, relapses and remission in the 12- month period following treatment initiation (N=234)

Outcome Analysis

Treatment group, %

HR (95% CI) P value
Standard- dose GC regimen
N=108

Reduced- dose GC regimen
N=126

Composite primary outcome Unweighted 18.5 33.3 1.99 (1.17 to 3.38) 0.012

Adjusted* NA NA 2.20 (1.23 to 3.94) 0.008

Weighted 19.9 31.1 2.03 (1.08 to 3.83) 0.028

Death or ESKD Unweighted 7.4 15 2.09 (0.92 to 4.78) 0.08

Adjusted* NA NA 2.28 (0.92 to 5.64) 0.08

Weighted 7.8 11.4 1.73 (0.70 to 4.24) 0.2

Progression before achieving remission Unweighted 7.4 13 1.69 (0.75 to 3.79) 0.203

Adjusted* NA NA 2.16 (0.94 to 4.92) 0.068

Weighted 7.4 13.2 2.18 (0.90 to 5.28) 0.086

Minor or major relapse Unweighted 7.4 8.7 1.26 (0.51 to 3.13) 0.621

Adjusted* NA NA 1.47 (0.57 to 3.80) 0.428

Weighted 9.8 9.3 1.17 (0.39 to 3.46) 0.8

Remission† Unweighted 98 96 1.04 (0.80 to 1.36) 0.748

Adjusted* NA NA 0.97 (0.72 to 1.30) 0.692

Weighted 96.8 114 1.01 (0.75 to 1.37) >0.9

Bold values represent significant values.
*Covariates in the adjusted analysis were age, ANCA- associated vasculitis type (MPA), relapsing disease, serum creatinine, high- dose methylprednisolone use, rituximab induction, plasma 
exchanges, pulmonary nodules.
†Analyses were performed on 228 patients due to missing data for 6 patients.
ANCA, antineutrophil cytoplasmic antibody; ESKD, end- stage kidney disease; GC, glucocorticoids; MPA, microscopic polyangiitis.

Figure 2 Kaplan- Meier survival curve comparing occurrence of death or end- stage kidney disease at 12 months of patients treated with reduced- 
dose GC regimen (redGC) and patients treated with standard- dose GC regimen (standGC) during the first year of follow- up. Panel A shows the 
survival curve for the entire study population and Panel B shows the survival curve for patients after inverse probability treatment weighting. ESKD, 
end- stage kidney disease.
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Vasculitis

Patients treated with RTX induction therapy
In the subgroup of patients treated with RTX as induction 
therapy, patients receiving the redGC were more likely to 
meet the primary outcome in univariable (HR 2.22; 95% CI 
1.12 to 4.40) and multivariable analysis (aHR 2.36; 95% CI 
1.18 to 4.71) compared with standGC (online supplemental 
table S2). In this subgroup, patients receiving the redGC 
(aHR 3.45; 95% CI 1.07 to 11.17) and those with serum 
creatinine greater than 300 µmol/L (aHR 9.26; 95% CI 2.84 
to 30.17) were also significantly more likely to experience 
death or ESKD in multivariable analysis (online supple-
mental table S3).

DISCUSSION
The present study of the real- life use of the PEXIVAS redGC in 
GPA and MPA suggests that redGC is associated with a higher risk 
of the composite primary outcome consisting of death, ESKD, 
minor or major relapse or AAV progression before remission 
compared with the standGC. Each component of this composite 
outcome was numerically higher in the redGC compared with 
the standGC, except for major relapse. It seems that the higher 
risk of occurrence of the primary outcome was mostly driven 
by the events of AAV progression before remission which were 
mainly severe events leading to the addition of immunosuppres-
sive therapy and/or a substantial increase of GCs. However, as 

Table 3 Associations between glucocorticoid regimen and the composite primary outcome: death or end- stage kidney disease, progression before 
remission, relapses and remission in the 12- month period following treatment initiation (N=234)

Outcome Analysis

Treatment group, %

HR (95% CI) P value
Standard- dose GC regimen
N=108

Reduced- dose GC regimen
N=126

Composite primary outcome Unweighted 18.5 33.3 1.99 (1.17 to 3.38) 0.012

Adjusted* NA NA 2.20 (1.23 to 3.94) 0.008

Weighted 19.9 31.1 2.03 (1.08 to 3.83) 0.028

Death or ESKD Unweighted 7.4 15 2.09 (0.92 to 4.78) 0.08

Adjusted* NA NA 2.28 (0.92 to 5.64) 0.08

Weighted 7.8 11.4 1.73 (0.70 to 4.24) 0.2

Progression before achieving remission Unweighted 7.4 13 1.69 (0.75 to 3.79) 0.203

Adjusted* NA NA 2.16 (0.94 to 4.92) 0.068

Weighted 7.4 13.2 2.18 (0.90 to 5.28) 0.086

Minor or major relapse Unweighted 7.4 8.7 1.26 (0.51 to 3.13) 0.621

Adjusted* NA NA 1.47 (0.57 to 3.80) 0.428

Weighted 9.8 9.3 1.17 (0.39 to 3.46) 0.8

Remission† Unweighted 98 96 1.04 (0.80 to 1.36) 0.748

Adjusted* NA NA 0.97 (0.72 to 1.30) 0.692

Weighted 96.8 114 1.01 (0.75 to 1.37) >0.9

Bold values represent significant values.
*Covariates in the adjusted analysis were age, ANCA- associated vasculitis type (MPA), relapsing disease, serum creatinine, high- dose methylprednisolone use, rituximab induction, plasma 
exchanges, pulmonary nodules.
†Analyses were performed on 228 patients due to missing data for 6 patients.
ANCA, antineutrophil cytoplasmic antibody; ESKD, end- stage kidney disease; GC, glucocorticoids; MPA, microscopic polyangiitis.

Figure 2 Kaplan- Meier survival curve comparing occurrence of death or end- stage kidney disease at 12 months of patients treated with reduced- 
dose GC regimen (redGC) and patients treated with standard- dose GC regimen (standGC) during the first year of follow- up. Panel A shows the 
survival curve for the entire study population and Panel B shows the survival curve for patients after inverse probability treatment weighting. ESKD, 
end- stage kidney disease.
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Vasculitis

Progression before achieving remission, relapse and remission
In unweighted, adjusted and weighted analyses, redGC was 
not associated with the risk of progression before achieving 
remission at 1 year, or with the risk of major or minor 
relapse, or the risk of remission (table 3).

We describe in online supplemental table S6 the character-
istics of the 25 patients having progression before achieving 
remission at 1 year and how the progression was managed. 
There was only one death directly related to the disease 
progression (4%). These progressions before achieving 
remission were mostly severe events as 40% required high- 
dose methylprednisolone, 36% required a modification of 
immunosuppressive/immunomodulator therapy and 8% 
required surgery.

Remission was achieved in 221/228 patients with available 
data (97%) including 103/105 (98%) in the standGC group and 
118/123 (96%) in the redGC group (table 1). The cumulative 

incidence of remission according to the GC regimen is shown in 
online supplemental figure S5.

Severe infections
There was no significant difference in serious infections at 1 
year between the redGC and the standGC (20.6% vs 15.7%, 
p=0.427) (table 2).

Subgroup analysis
Patients receiving the redGC
In the subgroup of patients receiving the redGC, serum 
creatinine greater than 300 µmol/L was associated with a 
higher rate of occurrence of the primary endpoint (adjusted 
HR 3.02; 95% CI 1.28 to 7.11) (online supplemental table 
S1).

Table 2 Primary and secondary outcomes at 12 months (N=234)

Characteristic N
Overall,
N=234*

Standard- dose GC regimen
N=108

Reduced- dose GC regimen
N=126 P value

Composite primary outcome 234 62/234 (26.5) 20/108 (18.5) 42/126 (33.3) 0.010†

  Outcome contributing to the primary outcome 62 0.2†

  Progression before achieving remission 23/62 (37) 6/20 (30) 17/42 (40)

  Minor relapse 11/62 (18) 4/20 (20) 7/42 (17)

  Major relapse 5/62 (8.1) 4/20 (20) 1/42 (2.4)

  ESKD 12/62 (19) 4/20 (20) 8/42 (19)

  Death 11/62 (18) 2/20 (10) 9/42 (21)

Progression before achieving remission 234 25/234 (11) 8/108 (7.4) 17/126 (13) 0.2†

Minor relapse 234 14/234 (6.0) 4/108 (3.7) 10/126 (7.9) 0.2†

Major relapse 234 6/234 (2.6) 5/108 (4.6) 1/126 (0.8) 0.10†

Death or ESKD 234 27/234 (12) 8/108 (7.4) 19/126 (15) 0.067†

Death 234 14/234 (6.0) 4/108 (3.7) 10/126 (7.9) 0.2†

ESKD 234 15/234 (6.4) 5/108 (4.6) 10/126 (7.9) 0.3†

Remission 228 221/228 (97) 103/105 (98) 118/123 (96) 0.5†

Severe infections 234 43/234 (18) 17/108 (16) 26/126 (21) 0.427†

*n/N (%).
†Pearson’s χ² test.
ESKD, end- stage kidney disease; GC, glucocorticoids.

Figure 1 Kaplan- Meier survival curves comparing the occurrence of the primary endpoint at 12 months between patients who received the 
reduced- dose GC regimen (redGC) and the standard- dose regimen (standGC) during the first year of follow- up. Panel A shows the survival curve for 
the entire study population and Panel B shows the survival curve for patients after inverse probability treatment weighting.
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Vasculitis

Progression before achieving remission, relapse and remission
In unweighted, adjusted and weighted analyses, redGC was 
not associated with the risk of progression before achieving 
remission at 1 year, or with the risk of major or minor 
relapse, or the risk of remission (table 3).

We describe in online supplemental table S6 the character-
istics of the 25 patients having progression before achieving 
remission at 1 year and how the progression was managed. 
There was only one death directly related to the disease 
progression (4%). These progressions before achieving 
remission were mostly severe events as 40% required high- 
dose methylprednisolone, 36% required a modification of 
immunosuppressive/immunomodulator therapy and 8% 
required surgery.

Remission was achieved in 221/228 patients with available 
data (97%) including 103/105 (98%) in the standGC group and 
118/123 (96%) in the redGC group (table 1). The cumulative 

incidence of remission according to the GC regimen is shown in 
online supplemental figure S5.

Severe infections
There was no significant difference in serious infections at 1 
year between the redGC and the standGC (20.6% vs 15.7%, 
p=0.427) (table 2).

Subgroup analysis
Patients receiving the redGC
In the subgroup of patients receiving the redGC, serum 
creatinine greater than 300 µmol/L was associated with a 
higher rate of occurrence of the primary endpoint (adjusted 
HR 3.02; 95% CI 1.28 to 7.11) (online supplemental table 
S1).

Table 2 Primary and secondary outcomes at 12 months (N=234)

Characteristic N
Overall,
N=234*

Standard- dose GC regimen
N=108

Reduced- dose GC regimen
N=126 P value

Composite primary outcome 234 62/234 (26.5) 20/108 (18.5) 42/126 (33.3) 0.010†

  Outcome contributing to the primary outcome 62 0.2†

  Progression before achieving remission 23/62 (37) 6/20 (30) 17/42 (40)

  Minor relapse 11/62 (18) 4/20 (20) 7/42 (17)

  Major relapse 5/62 (8.1) 4/20 (20) 1/42 (2.4)

  ESKD 12/62 (19) 4/20 (20) 8/42 (19)

  Death 11/62 (18) 2/20 (10) 9/42 (21)

Progression before achieving remission 234 25/234 (11) 8/108 (7.4) 17/126 (13) 0.2†

Minor relapse 234 14/234 (6.0) 4/108 (3.7) 10/126 (7.9) 0.2†

Major relapse 234 6/234 (2.6) 5/108 (4.6) 1/126 (0.8) 0.10†

Death or ESKD 234 27/234 (12) 8/108 (7.4) 19/126 (15) 0.067†

Death 234 14/234 (6.0) 4/108 (3.7) 10/126 (7.9) 0.2†

ESKD 234 15/234 (6.4) 5/108 (4.6) 10/126 (7.9) 0.3†

Remission 228 221/228 (97) 103/105 (98) 118/123 (96) 0.5†

Severe infections 234 43/234 (18) 17/108 (16) 26/126 (21) 0.427†

*n/N (%).
†Pearson’s χ² test.
ESKD, end- stage kidney disease; GC, glucocorticoids.

Figure 1 Kaplan- Meier survival curves comparing the occurrence of the primary endpoint at 12 months between patients who received the 
reduced- dose GC regimen (redGC) and the standard- dose regimen (standGC) during the first year of follow- up. Panel A shows the survival curve for 
the entire study population and Panel B shows the survival curve for patients after inverse probability treatment weighting.
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Vasculitis

Patients treated with RTX induction therapy
In the subgroup of patients treated with RTX as induction 
therapy, patients receiving the redGC were more likely to 
meet the primary outcome in univariable (HR 2.22; 95% CI 
1.12 to 4.40) and multivariable analysis (aHR 2.36; 95% CI 
1.18 to 4.71) compared with standGC (online supplemental 
table S2). In this subgroup, patients receiving the redGC 
(aHR 3.45; 95% CI 1.07 to 11.17) and those with serum 
creatinine greater than 300 µmol/L (aHR 9.26; 95% CI 2.84 
to 30.17) were also significantly more likely to experience 
death or ESKD in multivariable analysis (online supple-
mental table S3).

DISCUSSION
The present study of the real- life use of the PEXIVAS redGC in 
GPA and MPA suggests that redGC is associated with a higher risk 
of the composite primary outcome consisting of death, ESKD, 
minor or major relapse or AAV progression before remission 
compared with the standGC. Each component of this composite 
outcome was numerically higher in the redGC compared with 
the standGC, except for major relapse. It seems that the higher 
risk of occurrence of the primary outcome was mostly driven 
by the events of AAV progression before remission which were 
mainly severe events leading to the addition of immunosuppres-
sive therapy and/or a substantial increase of GCs. However, as 

Table 3 Associations between glucocorticoid regimen and the composite primary outcome: death or end- stage kidney disease, progression before 
remission, relapses and remission in the 12- month period following treatment initiation (N=234)

Outcome Analysis

Treatment group, %

HR (95% CI) P value
Standard- dose GC regimen
N=108

Reduced- dose GC regimen
N=126

Composite primary outcome Unweighted 18.5 33.3 1.99 (1.17 to 3.38) 0.012

Adjusted* NA NA 2.20 (1.23 to 3.94) 0.008

Weighted 19.9 31.1 2.03 (1.08 to 3.83) 0.028

Death or ESKD Unweighted 7.4 15 2.09 (0.92 to 4.78) 0.08

Adjusted* NA NA 2.28 (0.92 to 5.64) 0.08

Weighted 7.8 11.4 1.73 (0.70 to 4.24) 0.2

Progression before achieving remission Unweighted 7.4 13 1.69 (0.75 to 3.79) 0.203

Adjusted* NA NA 2.16 (0.94 to 4.92) 0.068

Weighted 7.4 13.2 2.18 (0.90 to 5.28) 0.086

Minor or major relapse Unweighted 7.4 8.7 1.26 (0.51 to 3.13) 0.621

Adjusted* NA NA 1.47 (0.57 to 3.80) 0.428

Weighted 9.8 9.3 1.17 (0.39 to 3.46) 0.8

Remission† Unweighted 98 96 1.04 (0.80 to 1.36) 0.748

Adjusted* NA NA 0.97 (0.72 to 1.30) 0.692

Weighted 96.8 114 1.01 (0.75 to 1.37) >0.9

Bold values represent significant values.
*Covariates in the adjusted analysis were age, ANCA- associated vasculitis type (MPA), relapsing disease, serum creatinine, high- dose methylprednisolone use, rituximab induction, plasma 
exchanges, pulmonary nodules.
†Analyses were performed on 228 patients due to missing data for 6 patients.
ANCA, antineutrophil cytoplasmic antibody; ESKD, end- stage kidney disease; GC, glucocorticoids; MPA, microscopic polyangiitis.

Figure 2 Kaplan- Meier survival curve comparing occurrence of death or end- stage kidney disease at 12 months of patients treated with reduced- 
dose GC regimen (redGC) and patients treated with standard- dose GC regimen (standGC) during the first year of follow- up. Panel A shows the 
survival curve for the entire study population and Panel B shows the survival curve for patients after inverse probability treatment weighting. ESKD, 
end- stage kidney disease.
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Vasculitis

Patients treated with RTX induction therapy
In the subgroup of patients treated with RTX as induction 
therapy, patients receiving the redGC were more likely to 
meet the primary outcome in univariable (HR 2.22; 95% CI 
1.12 to 4.40) and multivariable analysis (aHR 2.36; 95% CI 
1.18 to 4.71) compared with standGC (online supplemental 
table S2). In this subgroup, patients receiving the redGC 
(aHR 3.45; 95% CI 1.07 to 11.17) and those with serum 
creatinine greater than 300 µmol/L (aHR 9.26; 95% CI 2.84 
to 30.17) were also significantly more likely to experience 
death or ESKD in multivariable analysis (online supple-
mental table S3).

DISCUSSION
The present study of the real- life use of the PEXIVAS redGC in 
GPA and MPA suggests that redGC is associated with a higher risk 
of the composite primary outcome consisting of death, ESKD, 
minor or major relapse or AAV progression before remission 
compared with the standGC. Each component of this composite 
outcome was numerically higher in the redGC compared with 
the standGC, except for major relapse. It seems that the higher 
risk of occurrence of the primary outcome was mostly driven 
by the events of AAV progression before remission which were 
mainly severe events leading to the addition of immunosuppres-
sive therapy and/or a substantial increase of GCs. However, as 

Table 3 Associations between glucocorticoid regimen and the composite primary outcome: death or end- stage kidney disease, progression before 
remission, relapses and remission in the 12- month period following treatment initiation (N=234)

Outcome Analysis

Treatment group, %

HR (95% CI) P value
Standard- dose GC regimen
N=108

Reduced- dose GC regimen
N=126

Composite primary outcome Unweighted 18.5 33.3 1.99 (1.17 to 3.38) 0.012

Adjusted* NA NA 2.20 (1.23 to 3.94) 0.008

Weighted 19.9 31.1 2.03 (1.08 to 3.83) 0.028

Death or ESKD Unweighted 7.4 15 2.09 (0.92 to 4.78) 0.08

Adjusted* NA NA 2.28 (0.92 to 5.64) 0.08

Weighted 7.8 11.4 1.73 (0.70 to 4.24) 0.2

Progression before achieving remission Unweighted 7.4 13 1.69 (0.75 to 3.79) 0.203

Adjusted* NA NA 2.16 (0.94 to 4.92) 0.068

Weighted 7.4 13.2 2.18 (0.90 to 5.28) 0.086

Minor or major relapse Unweighted 7.4 8.7 1.26 (0.51 to 3.13) 0.621

Adjusted* NA NA 1.47 (0.57 to 3.80) 0.428

Weighted 9.8 9.3 1.17 (0.39 to 3.46) 0.8

Remission† Unweighted 98 96 1.04 (0.80 to 1.36) 0.748

Adjusted* NA NA 0.97 (0.72 to 1.30) 0.692

Weighted 96.8 114 1.01 (0.75 to 1.37) >0.9

Bold values represent significant values.
*Covariates in the adjusted analysis were age, ANCA- associated vasculitis type (MPA), relapsing disease, serum creatinine, high- dose methylprednisolone use, rituximab induction, plasma 
exchanges, pulmonary nodules.
†Analyses were performed on 228 patients due to missing data for 6 patients.
ANCA, antineutrophil cytoplasmic antibody; ESKD, end- stage kidney disease; GC, glucocorticoids; MPA, microscopic polyangiitis.

Figure 2 Kaplan- Meier survival curve comparing occurrence of death or end- stage kidney disease at 12 months of patients treated with reduced- 
dose GC regimen (redGC) and patients treated with standard- dose GC regimen (standGC) during the first year of follow- up. Panel A shows the 
survival curve for the entire study population and Panel B shows the survival curve for patients after inverse probability treatment weighting. ESKD, 
end- stage kidney disease.

Hospital Library. Protected by copyright.
 on Decem

ber 2, 2024 at Kobe City M
edical Center General

http://ard.bm
j.com

/
Ann Rheum

 Dis: first published as 10.1136/ard-2024-226339 on 20 Novem
ber 2024. Downloaded from

 

いずれも有意差なし



6 Nagle S, et al. Ann Rheum Dis 2024;0:1–9. doi:10.1136/ard-2024-226339

Vasculitis

Patients treated with RTX induction therapy
In the subgroup of patients treated with RTX as induction 
therapy, patients receiving the redGC were more likely to 
meet the primary outcome in univariable (HR 2.22; 95% CI 
1.12 to 4.40) and multivariable analysis (aHR 2.36; 95% CI 
1.18 to 4.71) compared with standGC (online supplemental 
table S2). In this subgroup, patients receiving the redGC 
(aHR 3.45; 95% CI 1.07 to 11.17) and those with serum 
creatinine greater than 300 µmol/L (aHR 9.26; 95% CI 2.84 
to 30.17) were also significantly more likely to experience 
death or ESKD in multivariable analysis (online supple-
mental table S3).

DISCUSSION
The present study of the real- life use of the PEXIVAS redGC in 
GPA and MPA suggests that redGC is associated with a higher risk 
of the composite primary outcome consisting of death, ESKD, 
minor or major relapse or AAV progression before remission 
compared with the standGC. Each component of this composite 
outcome was numerically higher in the redGC compared with 
the standGC, except for major relapse. It seems that the higher 
risk of occurrence of the primary outcome was mostly driven 
by the events of AAV progression before remission which were 
mainly severe events leading to the addition of immunosuppres-
sive therapy and/or a substantial increase of GCs. However, as 

Table 3 Associations between glucocorticoid regimen and the composite primary outcome: death or end- stage kidney disease, progression before 
remission, relapses and remission in the 12- month period following treatment initiation (N=234)

Outcome Analysis

Treatment group, %

HR (95% CI) P value
Standard- dose GC regimen
N=108

Reduced- dose GC regimen
N=126

Composite primary outcome Unweighted 18.5 33.3 1.99 (1.17 to 3.38) 0.012

Adjusted* NA NA 2.20 (1.23 to 3.94) 0.008

Weighted 19.9 31.1 2.03 (1.08 to 3.83) 0.028

Death or ESKD Unweighted 7.4 15 2.09 (0.92 to 4.78) 0.08

Adjusted* NA NA 2.28 (0.92 to 5.64) 0.08

Weighted 7.8 11.4 1.73 (0.70 to 4.24) 0.2

Progression before achieving remission Unweighted 7.4 13 1.69 (0.75 to 3.79) 0.203

Adjusted* NA NA 2.16 (0.94 to 4.92) 0.068

Weighted 7.4 13.2 2.18 (0.90 to 5.28) 0.086

Minor or major relapse Unweighted 7.4 8.7 1.26 (0.51 to 3.13) 0.621

Adjusted* NA NA 1.47 (0.57 to 3.80) 0.428

Weighted 9.8 9.3 1.17 (0.39 to 3.46) 0.8

Remission† Unweighted 98 96 1.04 (0.80 to 1.36) 0.748

Adjusted* NA NA 0.97 (0.72 to 1.30) 0.692

Weighted 96.8 114 1.01 (0.75 to 1.37) >0.9

Bold values represent significant values.
*Covariates in the adjusted analysis were age, ANCA- associated vasculitis type (MPA), relapsing disease, serum creatinine, high- dose methylprednisolone use, rituximab induction, plasma 
exchanges, pulmonary nodules.
†Analyses were performed on 228 patients due to missing data for 6 patients.
ANCA, antineutrophil cytoplasmic antibody; ESKD, end- stage kidney disease; GC, glucocorticoids; MPA, microscopic polyangiitis.

Figure 2 Kaplan- Meier survival curve comparing occurrence of death or end- stage kidney disease at 12 months of patients treated with reduced- 
dose GC regimen (redGC) and patients treated with standard- dose GC regimen (standGC) during the first year of follow- up. Panel A shows the 
survival curve for the entire study population and Panel B shows the survival curve for patients after inverse probability treatment weighting. ESKD, 
end- stage kidney disease.
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サブグループ解析



RedGC群のサブグループ

⾎清Cr>3.39 mg/dLで主要評価項⽬発⽣率が⾼くなった
(aHR 3.02, 95%CI 1.28 to 7.11)

Supplementary Table S1. Hazard ratios (HR) for primary outcome at 12 months in 
patients treated with reduced-dose GC regimen. GC: glucocorticoids; MPA: microscopic 

polyangiitis. 

 
 

 
HR, univariate 

(95%CI) 
HR, multivariate 

(95%CI) 
Gender = Female 0.88 (0.48-1.62) - 
Age 1.00 (0.98-1.02) - 
MPA 0.68 (0.37-1.25) - 
Relapsing disease 0.89 (0.45-1.78) - 
Cutaneous involvement 1.08 (0.50-2.33) - 
Cutaneous necrosis  9.23 (2.14-39.83) - 
Gastrointestinal involvement  11.29 (2.61-48.89) - 
Kidney injury 1.09 (0.53-2.21) - 
Serum creatinine (by 10 µmol/L) 1.02 (1.01-1.03) - 
Serum creatinine >300 µmol/L 3.42 (1.51-7.77) 3.02 (1.28-7.11) 
High dose methylprednisolone 1.61 (0.74-3.47) - 
Cyclophosphamide induction 1.54 (0.83-2.85) - 
Rituximab induction 0.60 (0.32-1.13) 0.72 (0.37-1.38) 
Plasma exchange 0.99 (0.35-2.76) - 
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寛解導⼊でRTXを使⽤したサブグループ
Supplementary Table S2. Hazard ratios (HR) for the primary outcome at 12 months in 
patients treated with rituximab induction. GC: glucocorticoids; MPA: microscopic 

polyangiitis. 

 
HR, univariate 

(95%CI) 
HR, multivariate 

(95%CI) 
Reduced-dose GC regimen 2.22 (1.12-4.40) 2.36 (1.18-4.71) 
Age 0.99 (0.98-1.01) 0.99 (0.98-1.01) 
MPA 0.60 (0.30-1.22) - 
Relapsing disease 1.61 (0.84-3.09) - 
Serum creatinine >300 µmol/L 1.39 (0.43-4.52) 1.71 (0.51-5.72) 
High dose methylprednisolone 1.70 (0.80-3.59) - 
Plasma exchange 0.78 (0.28-2.19) - 
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Supplementary Table S3. Hazard ratios (HR) for death or end-stage kidney disease at 12 
months in patients treated with rituximab induction. GC: glucocorticoids; MPA: 

microscopic polyangiitis. 

 
HR, univariate 

(95%CI) 
HR, multivariate 

(95%CI) 
Reduced-dose GC regimen 2.63 (0.84-8.25) 3.45 (1.07-11.17) 
Age 1.04 (1.00-1.08) - 
MPA 2.46 (0.88-6.92) - 
Relapsing disease 1.21 (0.41-3.54) - 
Serum creatinine >300 µmol/L 6.82 (2.16-21.49) 9.26 (2.84-30.17) 
High dose methylprednisolone 7.26 (0.95-55.25) - 
Plasma exchange 0.45 (0.06-3.42) - 
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主要評価項⽬

死亡もしくはESKD

RedGC群で主要評価項⽬の
発⽣が多かった

RedGC群、
Cr>3.39mg/dL群で死亡
もしくはESKDの発⽣が
多かった



Discussion
• 主要評価項⽬がredGC群で多く発⽣した理由は、主に寛解達成前

の悪化によるものであり、免疫抑制薬の追加や⼤幅なGC増量につ
ながった可能性が⾼い。

• ⼀⽅、PEXIVASと同様に、本研究でもredGCと死亡または
ESKD(PEXIVASでの主要評価項⽬)との関連は⾒られなかった。

• 以下のサブグループでは、redGCを使⽤する際に注意を要する。
1. RTXを寛解導⼊で使⽤
2. Cr≧3.39 mg/dL



本研究とPEXIVASの結果が⼀致しなかった理由

1. 患者集団の違い
- PEXIVAS：eGFR<50の重症腎障害や肺胞出⾎を呈する患者
- 本研究：約25%が腎障害や肺胞出⾎を伴わず、PEXIVASに

⽐べると1年後の死亡またはESKDの割合が低い
2. 寛解導⼊療法の違い

PEXIVASではRTXの投与は全体の15%であった
3. 寛解維持療法の違い

PEXIVASではAZA、本研究では89%でRTX
4. ⾎漿交換使⽤の割合の違い



Limitation
1. 後ろ向き研究であること
2. 群間の患者背景にいくつか違いがあったこと
3. 約25%の患者でステロイドパルスが投与されていなかったこと
4. StandGC群のGCレジメンに不均⼀性があり、追跡期間が短め
5. 感染リスクが⾼そうな患者ではredGCレジメンが選択された可

能性があること
6. 腎病理データの⽋如
7. サブグループ解析では統計的パワーが不⾜していた可能性


