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ABSTRACT

Objective To compare the efficacy and safety of
alternative glucocorticoids (GCs) regimens as induction
therapy for patients with antineutrophil cytoplasmic
antibodies (ANCA)-associated vasculitis.

Design Systematic review of randomised controlled trials
(RCTs).

Data sources Medline, Embase, Clinicaltrials.gov and
Cochrane Central Register of Controlled Trials up to 10
April 2020.

Study selection and review methods RCTs comparing
two (or more) different dose regimens of GC in ANCA-
associated vasculitis during induction of remission,
regardless of other therapies. Pairs of reviewers
independently screened records, extracted data and
assessed risk of bias. Two reviewers rated certainty

of evidence using the Grading of Recommendations
Assessment, Development, and Evaluation approach.
Results 0f 3912 records identified, the full texts of two
records met the eligibility criteria. Due to the heterogeneity
of population and dose regimen of GCs between the two
trials, we descriptively presented the two trials and did not
combine the results using meta-analysis. Compared with
the standard-dose regimen, the reduced-dose regimen

of GC may reduce death risk difference (RD): from —1.7%
to —2.1%, low certainty), while not increasing end-stage
kidney disease (ESKD) (RD: from —1.5% to 0.4%, moderate
certainty). The reduced-dose regimen probably has an
important reduction in serious infections at 1 year (RD:
from —12.8% to —5.9%, moderate certainty). Reduced-
dose regimen of GCs probably has trivial or no effect in
disease remission, relapse or health-related quality of life
(moderate to high certainty).

Conclusions The reduced-dose regimen of GC may
reduce death at the follow-up of 6 months to longer than
1year and serious infections while not increasing ESKD.
PROSPERO registration number CRD42020179087.

INTRODUCTION
Antineutrophil  cytoplasmic  antibodies
(ANCA)-associated vasculitis (AAV)

comprises a subgroup of systemic vasculitis
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Strengths and limitations of this study

» This systematic review included a comprehensive
search of literatures without limitation on language.
» This systematic review applied Grading of

Recommendations  Assessment, Development,
and Evaluation approach assessing the quality of
evidence.

» This systematic review included the largest global
trial and the latest trial on the subject so far that
have improved the generalisability of the results
through the efforts of national and international vas-
culitis networks and extensive selection criteria.

» Despite the excellent methodological quality, the two
eligible trials were open labelled and were subject
to bias.

» This systematic review is mainly based on evidence
from patients with severe antineutrophil cytoplasmic
antibodies-associated vasculitis is uncertain.

affecting small-sized to medium-sized vessels,
a chronic inflammatory disease of the blood
vessel wall,' and includes granulomatosis
with polyangiitis (GPA), microscopic poly-
angiitis (MPA) and eosinophilic granuloma-
tosis with polyangiitis (EGPA).” Patients with
AAV usually test positive for ANCA. The cause
of the disease remains unclear. Genetic and
environmental factors play an important role
in the onset of the disease.”* The annual inci-
dence of AAV is about 20 per million inhab-
itants, and the prevalence is about 100 per
million inhabitants.” AAV has multiple clin-
ical manifestations, characterised by leuco-
cytes infiltrating the vessel walls, fibrinoid
necrosis and vascular damage with occlu-
sion or aneurysm formation.® The severity of
AAV varies greatly, but after months to years
of non-severe manifestations, patients with
non-severe diseases often progress to severe
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diseases.” The most common severe AAV manifestation
is glomerulonephritis, which leads to renal failure and
alveolar capillaritis causing pulmonary haemorrhage.”
Previous studies have shown that untreated AAV is typi-
cally fatal,” with 6-month and l-year mortality rates of
60% and 80%, respectively."’

Since the 1950s, glucocorticoids (GCs), as immunosup-
pressants and anti-inflammatory drugs with a fast-acting
and powerful anti-inflammatory effect, became the basis
of therapy for AAV."' '* The main mechanism of action is
genomic and non-genomic effects mediated by cytosolic
GC receptors or specific and non-specific interactions
with membrane-bound GC receptors resulting in reduced
production of proinflammatory proteins (transrepres-
sion).”” However, monotherapy has incomplete effi-
cacy.'* Subsequently, standard therapy emerged using the
combination of high-dose GC and cyclophosphamide to
achieve remission in AAV.'""'” This combination therapy
proved to reduce mortality to 25% at 5 years and has
high remission rates of 80%-90%."" In addition to cyclo-
phosphamide, clinical remission can also be achieved
with rituximab-based or methotrexate-based therapies."
Although the combination of high-dose GC and cytotoxic
drugs greatly enhances the therapeutic efficacy, high-dose
GC may increase the toxicity associated with treatment.
Infections and cardiovascular diseases due to the treat-
ment are main causes of fatal side effects that reduced
quality of life (QOL) in patients.*”*' Previous studies have
shown that lower GC doses during the induction period
were associated with higher relapse rates and longer term
of GC use that might expose patients to the potential
toxicity of high-cumulative GC.***

The purpose of this systematic review is to evaluate the
comparative efficacy and safety of alternative GC regi-
mens (two or more different doses of GC) in patients with
ANCA-associated vasculitis. Our systematic review is part
of a BMJ Rapid Recommendations project, which is based
on the shared vision of the MAGIC Evidence Ecosystem
Foundation (www.magicproject.org) and The BMJ. When
there is evidence that may change the clinical practice,
the cooperative organisations will act quickly to provide
a timely, trustworthy practice guideline. Under such
circumstance, the exciting evidence was the PEXIVAS
trial.** The systematic review informed an associated BM]
Rapid Recommendations.

METHODS

Registration and report

A priori protocol of this systematic review is presented
at PROSPERO (CRD42020179087). We reported
this systematic review and meta-analysis based on the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement (see online supple-
mental appendix 1).%®

Patient and public involvement
According to the process of the BM] Rapid Recommenda-
tions, the guideline panel on this target provides critical

process oversight and content guidance for the systematic
review. The guideline panel consisted of clinicians, meth-
odologists, pharmacists, patient partners with AAV and
caregiver partner. Patients received relevant training and
support to meet patient involvement content throughout
the guideline development process, including critical
feedback on outcome and subgroup selection, Grading of
Recommendations Assessment, Development, and Evalu-
ation (GRADE) judgments and manuscript feedback.

Study selection

We included studies of patients with a diagnosis of active
AAV. AAV is defined as the following categories according
to the Chapel Hill Consensus Conference 2012 classifi-
cation method: MPA, GPA and EGPA (Churg-Strauss
syndrome).*® In addition, single organ damage AAV (eg,
renal limited vasculitis or idiopathic rapidly progressive
glomerulonephritis) can be considered the fourth entity,
although in practice it eventually corresponds to the
kidney-limited form of MPA or GPA.?’

Eligible studies are defined as comparing two or more
doses of GC in patients with AAV during induction of
remission, regardless of the use of other therapies. Other
therapies include, but are not limited to cyclophospha-
mide, azathioprine, rituximab, methotrexate, mycophe-
nolate mofetil and plasma exchange. We included only
randomised controlled trial (RCTs). Outcomes of interest
included death, end-stage kidney disease (ESKD), serious
infections, serious adverse events other than serious infec-
tion, sustained remission and any other patient-important
outcomes. The time point for the outcome assessment
depends on what was specified in individual studies.

Data sources and searches

A professional medical librarian developed a literature
search strategy and searched Medline, Embase, Clinical-
trials.gov and Cochrane Central Register of Controlled
Trials (CENTRAL) for relevant studies from the incep-
tion to 10 April 2020 with no restriction on language.
Online supplemental appendix 2 presents the literature
search strategies and results. We also reviewed the refer-
ence lists of included studies for additional references.
Pairs of reviewers (YX, JED, TAB, MMA) independently
screened titles and abstracts, and reviewed the full texts of
potentially eligible studies to determine the final eligible
studies. Disagreements were resolved by discussion. To
ensure the validity and consistency of the process, we
provided reviewers with review instruction and conducted
calibration exercises before the formal start of each
process.

Data extraction and risk of bias assessment

We collected data through a predesigned excel extraction
form. Pairs of reviewers (YX, JED, TAB, MMA) extracted
data independently. We resolved disagreements by discus-
sion. For each eligible study, we collected the following:
country/region, design of the study, patient character-
istics (mean age, sex and disease diagnosis), treatment
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strategy, outcomes and measures and follow-up duration.
Pair of reviewers (YX, JED, TAB, MMA) independently
assessed the risk of bias of each RCT using a revised
Cochrane risk of bias tool that includes sequence gener-
ation, concealment of allocation, blinding (participants,
personnel and outcome assessors), loss to follow-up,
selective outcome reporting and other potential sources
of bias.”® The reviewers judged each criterion as definitely
or probably low risk of bias, or probably or definitely high
risk of bias.

Data synthesis or analysis, and grading of evidence

If data permitted, we planned to conduct meta-analysis
for each of the outcomes. For continuous outcomes, we
planned to use inverse variance statistical method to calcu-
late mean difference and 95% CI. For binary outcomes,
we would use the Mantel-Haenszel statistical method to
calculate risk ratio and 95% CI. We planned to conser-
vatively use a priori random effects model assuming a
great variability in treatment effects across the study. We
planned to use the  statistic to assess statistical heteroge-
neity. And when the effect-estimated F value is >30%, we
would attempt to determine the reason for the hetero-
geneity. Subgroups would depend on the outcomes of
the included studies report. We planned to check the
funnel plot for potential publication bias if the number
of eligible studies in the analysis exceeded ten. We set
significance at p=0.05and would use RevMan .5.3 for all
statistical analyses.

We used the GRADE approach® to assess the quality of
evidence at outcome level by two reviewers (LZ and YX).
We focused on the grading of the following outcomes
after our team discussion: death, ESKD, serious infections
at lyear, serious adverse events and health-related QoL.
Disagreements were resolved by discussion or through a
third reviewer (GG) adjudication. RCTs started as high
quality. We summarised the quality of evidence in GRADE
summary of findings using the MAGICapp platform.**!

RESULTS

Literature search

The search yielded, after removal of duplicates, 3912
records, 38 of which were considered for full-text review.
The PRISMA flow chart (figure 1), presents the reasons
for excluding studies at the stage of full-text screening.
Ultimately, two RCTs met the inclusion criteria.'® ** The
full text of one of the two RCTs'® was published after our
initial submission of this systematic review. We updated
our results after the full text was published.

Included studies

The RCT by Walsh et af’* was a multicentre trial including
704 patients with severe AAV at 95 centres in 16 coun-
tries (median duration of follow-up: 2.9 years). This study
was a 2-by-2 factorial design and compared the efficacy
of plasma exchange with or without plasma exchange for
AAV, as well as the efficacy of a reduced-dose regimen and

5 4452 potentially eligible records on search

= MEDLINE =2842

= EMBASE=1233

:C; Cochrane=377

i)
=

o 3912 identified for title

£ and abstract screening N=3874

2 2791 non-RCT

5 251 not ANCA
R 542 not GCs
. 256 others

= 34 duplicates
= 38 for full text screening

5 N=36
= 9 abstract

8 non-RCT

== 13 not GCs

a2 — 6 duplicates
2 2 eligible records

=

Figure 1 Preferred Reporting ltems for Systematic
Reviews and Meta-Analyses flow chart of literature search
and screening process. ANCA, antineutrophil cytoplasmic
antibodies; GCs, glucocorticiods; RCT, randomised
controlled trial.

a standard-dose regimen of GC over the first 6 months
of the treatment period. The two regimens of oral GC,
specifically, patients in the reduced-dose regimen and
standard-dose regimen received the same treatment in
the first week —the dose was determined according to
the patients’ weight (50.0mg/<50kg, 60.0mg/50-75kg,
75.0mg/>75kg). The reduced-dose regimen and the
standard-dose regimen began to decrease gradually in
the second and third weeks, respectively. Finally, at sixth
month, the cumulative dose of oral GC in the reduced-
dose regimen was <60% of the standard-dose regimen
(table 1).

The RCT by Furuta et al® was a multicentre trial
enrolling 140 patients with newly diagnosed AAV at 34
centres in Japan (with a follow-up of 6 months). This
trial evaluated whether a low-dose GC regimen (initial
dose at 0.5mg/kg/day) is non-inferior to a high-dose
regimen (initial dose at 1.0mg/kg/day) in efficacy
when combined with rituximab for the treatment of
AAV. In the low-dose group, prednisolone was discon-
tinued at 5 months, while in the high-dose group, pred-
nisolone was reduced to 10.0mg/ day until 6 months
(table 1).

Risk of bias

Both trials were open-label trials and patients and inves-
tigators were aware of the group assignments due to the
complexity of the GC regimen. However, the recorded
treatment adherence, lack of available cointerventions
and objective, easily ascertained nature of the outcomes,
the lack of blinding may have introduced minimal bias.
Considering the low risk of bias in the other domains,
overall risk of bias of both trials was low(online supple-
mental appendix 3).
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Table 1 Characteristics of studies originally planned to be included

Name of the study

Author (Clinicaltrials.gov Intervention and comparison
(year) number) Country Study design (number of patients)* Patients Outcomes
Walsh et al PEXIVAS Multiple Phase lll, Intervention: reduced-dose GC 353 patients Primary outcome: a
(2020)** (NCT00987389) countries randomised, open therapy (initial dose: 50-75mg; with severe composite of death
label, 704 patients maintenance dose continues AAV (mean age from any cause or
at 5mg/day from the end of 63 years, 44% ESKD.
week 23 until at least week 52; female) Secondary
accumulative dose less than outcomes: death
60% of the standard) from any cause,
Comparison: standard-dose GC 351 patients ESKD, sustained
therapy (initial dose: 50-75mg;  with severe remission, serious
maintenance dose continues at AAV (mean age 2dverse events,
5mg/day from the end of week 63 years, 43%  Serious infections
23 until at least week 52) female) Cliln UYEErare
health-related quality
of life.
Furuta et al LoVAS Japan, Phase 1V, Intervention : low-dose GC 70 patients with Primary outcome:
(2021)'® (NCT02198248) multicentric  randomised, open  treatment (initial dose : 0.5mg/ new diagnosis ~ remission rate at 6

label, 140 patients

kg/day; discontinued at 5
months)

Comparison : high-dose GC
treatment (initial dose : 1 mg/kg/ new diagnosis 8 .
day; reduced to 10mg/day by 5 of AAV (median the first serious
months)

of AAV (median months.

age: 73; 43% Secondary
female) outcomes: time to
70 patients with remission, death,
patients wi relapse, ESKD and
adverse event,
proportion of death,
relapse and ESKD for
efficacy at 6 months.

age: 74; 37%
female)

*Although these two trials are comparisons of different doses of GCs, the regimens are different, and the details are in the text.
AAV, antineutrophil cytoplasmic antibodies associated vasculitis; ESKD, end-stage kidney disease; GCs, glucocorticoids.

Effect of interventions

Due to the heterogeneity in the population and in the
regimens of GCs between the two trials, we descriptively
presented the two trials and did not combine the results
using meta-analysis. Since the results of the Walsh’s
study®* showed no interaction between the GC regimen
and the plasma exchange, we only focus on the use of GC
in conjunction with the purpose of this review.

Online supplemental appendix 4 summarises the
GRADE summary of findings for these two trials.
Compared with standard-dose regimen, reduced-dose
regimen of GC may reduce death (risk difference
(RD): from -1.7% to -2.1%, low certainty), while not
increasing ESKD (RD: from -1.5% to 0.4%, moderate
certainty). Results showed that the rate of serious infec-
tion at 6 months to lyear in the reduced-dose regimen
tended to be lower than in the standard-dose regimen
(RD: from -12.8% to -5.9%, moderate certainty). As
one trial showed reduced-dose regimen might increase
the risk of serious adverse events (RD: 3.1%, 95% CI:
-3.7% to 11.2%), while another trial showed reduced-
dose regimen might reduce the risk (RD: -18.1%,
95%CI: -33% to 3.2%), we are uncertain about the
effect of reduced-dose regimen on serious effect (very
low certainty). Reduced-dose regimen of GCs probably
has trivial or no effect in disease remission, relapse or
health-related QoL (Mmoderate to high certainty).

DISCUSSION

After full-text screening, we identified two studies
involving 844 patients who met our selection criteria for
studies comparing different dose regimens of GC for the
treatment of AAV. According to this systematic review,
the results of the absolute effects of low certainty of
evidence showed that reduced-dose regimen of GC may
reduce death at a follow-up from 6 months to longer than
lyear, while not increasing the rate of ESKD (moderate
certainty) among patients with AAV when compared
with standard-dose regimen. However, due to the wide
Cls, the absolute effects of any intervention on these
two outcomes were minimal, and the results were not
significantly different. This may be due to the fact that
the improvement of the disease by other treatments may
mask the benefits of reduced-dose regimens.

In addition, relative to the standard-dose regimen,
moderate certainty of evidence indicated that the
reduced-dose regimen probably has an important reduc-
tion in serious infections at 6 months to 1year (moderate
certainty). This study showed that reduced-dose regimen
does have an obvious advantage in reducing infections,
which echoes previous studies.'” * For example, Jayne et
al reported that when high-dose GC was used, infection
was most common in the first 6 months of treating severe
renal vasculitis.'” Therefore, considering that the most
common cause of death more than 1year after diagnosis
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of AAV is infection or uncontrolled vasculitis,16 3585 this

is particularly important to support the practice of the
conclusion of this study.

We are, however, uncertain about the effect of the
reduced-dose regimen on other serious adverse events.
While Furuta et al’s trial showed a significant reduction in
serious adverse events by reduced-dose regimen,'® Walsh et
al’s trial showed the reduced-dose regimen mightincrease
the risk with a wide CL.** In Walsh et al’s trial, although the
reduced-dose regimen group had more renal/urinary
adverse events than the standard-dose regimen, there
was no significant difference in the incidence of ESKD
between the two regimen groups as described above. This
may be related to the treatment status of the included
patients. Among the patients included in the study, the
number of patients in the standard-dose regimen who
had undergone dialysis before the start of the trial was
more than that in the reduced-dose regimen.

The use of GC transformed AAV from an almost
uniformly fatal condition to one characterised by remis-
sions and relapses complicated by drug-induced adverse
events. Despite the ubiquitous use of GC for AAV, there
was no standardisation of dose regimens, guidelines were
ambiguous and practice patterns varied substantially. The
two trials'® ** supported the important role GC plays in
causing adverse events and highlight the need to opti-
mise their use. Although the two trials found evidence to
support one regimen of GC over another, further research
is needed to determine whether the GC regimen can be
further improved for the treatment of AAV.

The advantages of this systematic review include a
comprehensive search of emerging and past evidence
across databases without being restricted by study design
or publication language, and the use of GRADE approach
to assess the quality of evidence. Decisions regarding
eligible studies, data extraction and risk of bias assess-
ments were all performed in duplicate, and calibration
exercises were conducted before the formal start of the
project. By excluding non-RCT studies, we limited the risk
of bias. The RCTs we included are of sound methodolog-
ical quality. AAV is a rare disease, and the PEXIVAS trial
is the largest global trial on the subject so far which has
improved the generalisability of the results through the
efforts of national and international vasculitis networks
and extensive selection criteria.

The results of our systematic review also have some
limitations. First, only two trials were included and
although they were broadly inclusive and contained more
events than any other trial in this disease, the total statis-
tical information remains low. This is particularly obvious
for serious adverse events other than serious infection.
However, the reduced-dose GC regimen should not result
in more treatment-related adverse events (ie, it is illogical
that a lower exposure to GC would have anything but the
same or lower rate of GC caused side effects) and there is
reasonable precision around the efficacy outcomes. This
limitation is expected to resultin an underappreciation of
the benefits of reducing the GC dose, a limitation that is

supported by observational studies of GC which suggests
reducing GC exposure may also reduce fractures, peptic
ulcer disease, psychiatric disease, weight gain and dysgly-
caemia. In addition, despite the excellent methodolog-
ical quality of the included trial, this is an open label and
is subject to biases despite our relative confidence that
differential treatment or outcome ascertainment was at
low risk. Despite the large scale of this study for a rare
disease, the degree to which the results can be generalised
to patients with non-severe AAV is uncertain, although
it is likely safer to extrapolate the safety of the regimen
from more severe illness to less severe illness rather than
less severe to more severe.

CONCLUSION

An important general rule is that in routine clinical prac-
tice, the use of conventional GC should be ‘as much as
necessary, but as little as possible’. * Therefore, compared
with the standard-dose regimen, the reduced-dose
regimen of GC may reduce death, probably has little or
no effect on ESKD among patients with AAV, and resulted
in a lower risk of serious infections at 6 months to 1year.
Future clinical trials should evaluate whether GC dosing
can be further safely reduced.
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