








We are uncertain whether plasma exchange has an effect on death
at 1 year (RD 1.5% reduction (95% CI 7.1% reduction to 6.4%
increase); very low certainty due to indirectness and very serious

imprecision). Itmayhave an important increase in serious infections
at 1 year (RD6.8% increase (95%CI 0.8% increase to 14% increase);
low certainty due to indirectness and imprecision).
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What are the benefits and harms of reduced dose regimen of
glucocorticoids?
The linked systematic review of comparative efficacy and safety of
alternative glucocorticoids regimen included two RCTs at low risk
of bias. One trial included 704 patients with severe AAV; the other
included 140 patients with newly diagnosed AAV (of which 134
patients completed the trial).28 31 Due to the heterogeneity in the
population and in the regimens of glucocorticoids, the systematic
review authors descriptively presented the two trials and did not
combine the results using meta-analysis.

Compared with standard dose regimen of oral glucocorticoids, the
reduced dose regimen of oral glucocorticoids probably has an
important reduction in serious infections at a follow-up of 6 months
to 1 year (RD 5.9% to 12.8% reduction; moderate certainty due to
imprecision), and may reduce death from any cause at long term
follow-up (RD 1.7% to 2.1% reduction; low certainty due to very
serious imprecision) without increasing the risk of ESKD (RD 1.5%
reduction to 0.4% increase; moderate certainty due to imprecision).
The reduced dose regimen probably has little or no effect on disease
remission, relapse, or health related quality of life (moderate to
high certainty).

Values and preferences
To elicit the guideline panel’s view of patients’ values and
preferences (primarily the relative value patients would place on
avoiding ESKD and avoiding serious infections) we conducted two
formal panel surveys. In the first survey, conducted before the panel
reviewed the evidence of benefits (that is, reduction in ESKD), the
panelmembers (including four patients andone care giver partner),
presented with the harms associated with plasma exchange,
expressed their view of the magnitude of reduction in ESKD that
patients would require to choose plasma exchange (see appendix
2 for details of the survey process and results). In that survey and
the subsequent discussion, thepanel concluded that patientswould
place a high value on reduction in ESKD, and less value on avoiding
serious infections.

For making a judgment about how patients with varying risks of
developing ESKD would view the trade-off between benefit (that is,
reduction in ESKD) and harm (increase in serious infections) of
plasma exchange, the panel completed a second survey. In this
survey, they considered the estimated absolute effects of plasma
exchange on the key benefit and the key harm from the linked
systematic review (see appendix 3 for details of the survey process
and results). Based on the survey and panel discussion, the panel
agreed that, for patientswith lowor low-moderate risk of developing
ESKD, the harms of serious infections outweighed the benefits in
terms of reduction in ESKD; but, because it was a close balance, the
majority of patients but not all (50-90%) would decline plasma
exchange. The panel agreed that, for patients with moderate-high
or high risk of developing ESKD or requiring dialysis, the benefits
outweigh theharms, such that themajority of patientswould choose
plasma exchange.

Understanding the recommendations
Recommendation 1. We suggest immunosuppression alone
rather than adding plasma exchange for patients with AAV and
low or low-moderate risk of developing ESKD, with or without
pulmonary haemorrhage (weak recommendation)
This recommendation applies to adult patients with AAV and with
low or low-moderate risk of ESKD with or without pulmonary
haemorrhage. FollowingGRADEguidance, aweak recommendation
implies that themajority (50-90%) of patientswould decline plasma

exchange, but a minority (<50%) would, depending on individual
shared decision making, choose to receive plasma exchange.

The panel made this recommendation on the basis that, for the
majority of patients, moderate to high certainty evidence of a
reduction in ESKD (0.1% to 2.1% reduction) in patients with low or
low-moderate risk of ESKD does not counterbalance the increase
in serious infections (2.7% to 4.9% increase) over a timeframe of 1
year.

Recommendation 2. We suggest plasma exchange plus
immunosuppression rather than immunosuppression alone for
patientswithAAVandmoderate-highorhigh riskof developing
ESKD or requiring dialysis, with or without pulmonary
haemorrhage (weak recommendation)
This recommendation applies to adult patients with AAV and with
moderate-high or high risk of ESKD or requiring dialysis with or
without pulmonaryhaemorrhage. Aweak recommendation implies
that most patients (50-90%) would choose plasma exchange; a
minority (<50%) would, depending on individual shared decision
making, decline plasma exchange.

The panel made this recommendation on the basis of moderate to
high certainty evidence of an important reduction in ESKD (4.6%
to 16.0% reduction) and an important increase in serious infections
(8.5% to 13.5% increase) in patients with moderate-high to high risk
of ESKD or requiring dialysis. The panel considered patients would
generally place more value on avoiding ESKD and less value on
avoiding risk of serious infections.

Recommendation 3. We suggest immunosuppression alone
without plasma exchange in patients with AAV and pulmonary
haemorrhage without kidney involvement (weak
recommendation)
This recommendation applies to adult patients with AAV and
pulmonary haemorrhage without kidney involvement, and does
not apply to those with kidney involvement. For the latter, please
refer to recommendations 1 and 2 in this guideline.

Aweak recommendation for immunosuppressionalone reflects the
panel’s view that the majority (50-90%) of patients with AAV and
isolatedpulmonaryhaemorrhagewithoutkidney involvementwould
decline plasma exchange; a minority (<50%) of patients would,
depending on individual shared decision making, choose plasma
exchange.

The panel made this recommendation based on indirect evidence
that plasma exchange may increase the risk of serious infections
(6.8% increase) but uncertainty about the effect on death (1.5%
reduction with very wide confidence interval) over a timeframe of
1 year.

Recommendation 4. We recommend reduced dose regimen of
glucocorticoids rather than standard dose regimen of
glucocorticoids during the first sixmonths of therapy inpatients
with AAV (strong recommendation)
The panel recognised that the evidence that supports the reduced
dose regimen of glucocorticoids is based on the systematic review
of reduced dose versus standard dose of glucocorticoids in patients
with severe AAV and patients with newly diagnosed AAV.13

The panel made this recommendation on a basis of moderate
certainty evidence of an important reduction in serious infections
(5.9% to 12.8% reduction) and no increase in death or ESKD (2.1%
reduction for death and 0.4% increase for ESKD) in patients with
severe AAV over a timeframe of 1 year, and similar findings in
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patientswithnewlydiagnosedAAV.Thepanel considered the strong
recommendationmandatedby thedecreasedharmandnodecreased
benefit. Standard dose regimen of glucocorticoids may be
appropriate for patients who do not respond to a reduced dose
regimen.

Practical issues
Tables 3 and 4 outline the key practical issues regarding the use of
plasma exchange and reduced dose regimen of glucocorticoids in

patients with AAV. The protocols for either plasma exchange or
dose regimenof glucocorticoidsmight vary largely betweenmedical
institutions. Patients usingplasmaexchangeneed intravenous lines
or central venous catheters that may cause discomfort or increase
the risk of infection, clotting, or bleeding, and might need blood
transfusions.

Cost and resources
In some jurisdictions the cost of plasma exchange might not be
covered by medical insurance, and access might be limited.

Table 3 | Practical issues regarding use of plasma exchange in patients with antineutrophil cytoplasmic antibody-associated vasculitis

Standard carePlasma exchange + standard carePractical issues

NullHeterogeneity in plasma exchange protocolsProcedure and device

NullNeed for an intravenous line with plasma exchange, whichmay
cause discomfort, infection, or bleeding

Coordination of care

NullPotential need for blood products with plasma exchange.Coordination of care

NullPlasma exchange may affect the pharmacokinetics of some
drugs

Adverse effects, interactions, and antidote

NullPotential need for transfer to another centre to get plasma
exchange
Cost of plasma exchange is high and might not be covered by
medical insurance

Costs and access

Table 4 | Practical issues regarding use of reduced dose regimen of oral glucocorticoids (prednisone or prednisolone) in patients with antineutrophil
cytoplasmic antibody-associated vasculitis

Standard dose regimenReduced dose regimenPractical issues

• Initial dose in first 2 weeks is:
Patients <50 kg weight, 50 mg/day
Patients 50-75 kg: 60 mg/day
Patients >75 kg, 75 mg/day
• From 3rd to 6th week, dose reduced by 10mg every 2 weeks

• From 7th to 22nd week, dose is reduced by 5-2.5 mg every
2-4 weeks until reaches 5 mg/day at 23rd week

• Initial dose in 1st week is same as that in standard dose
regimen
• In 2nd week, dose is reduced by ~50%
• In 3rd to 6th weeks, dose is reduced by 5mg in every 2weeks
• In 7th to 14th weeks, dose is reduced by 2.5-1 mg every 2
weeks until reaches 5 mg/day at 15th week
• At 6 months, cumulative dose of oral glucocorticoids is <60%
of that in standard dose regimen group

Medication routine

Patients intolerant of oral glucocorticoids or for whom oral glucocorticoids are contraindicated could be given an equivalent daily
intravenous dose

Medication routine

Adverse events of glucocorticoids including impaired fasting glucose, loss of bone mineral density, fractures, weight gain, mood
changes, etc

Adverse effects, interactions, and antidote

Uncertainty

• The process of determining the threshold at which the
recommendation changes from immunosuppression alone to
adding plasma exchange proved challenging.

• The uncertainty in the estimates of risk of ESKD: although the
linkedprognostic study showed that serumcreatinine as a single
predictor can effectively predict the risk of ESKD inpatientswith
AAV,30 a prognostic model with multiple and more stable
predictors is likely to improve prediction and thus risk
stratification.

• The uncertainty in patients’ values and preferences regarding
the trade-off between benefit (reduction in ESKD) and harm
(increase in serious infections). A broader patient survey would
be helpful in ascertaining patients’ values and preferences.

• The extent to which the safety and efficacy of the recommended
regimen, which included intravenous glucocorticoids before

beginning the reduced dose regimen, to regimens that do not
include intravenous glucocorticoids is uncertain

• Very limited data proved available to estimate risk of death or
serious infections in patients with AAV and pulmonary
haemorrhage without kidney involvement.

• The benefits and harms of plasma exchange and reduced dose
regimen of glucocorticoids in patients with both antineutrophil
cytoplasmicandanti-glomerularbasementmembraneantibodies
was not evaluated in this review, and these recommendations
do not apply to them.

• Other than infections, serious adverse events associated with
plasma exchange (such as allergic reactions, cardiovascular
events) remain uncertain. As the rate of these serious adverse
events is low, current RCTs are under-powered to detect
differences.
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• The dose regimens of glucocorticoids vary in clinical practice.
The comparative efficacy and safety of regimens other than those
tested remain uncertain.

Update to this article
Table 5 shows evidence that has emerged since the publication of
this article. A groupwill assess newevidence as it becomes available
andmakea judgment as towhether itmight alter recommendations.

Table 5 | New evidence which has emerged after initial publication

Implications for
recommendation(s)

FindingsCitationNew evidenceDate

There are currently no updates to the article

How patients were involved in the creation of this article

Four patient partners with ANCA-associated vasculitis with or without
experience of plasma exchange and a caregiver for a patient who has
end stage kidney disease were full panel members. These panel members
identified important outcomes, participated in the teleconferences and
email discussions on the evidence and recommendation. They also
contributed to the identification of practical issues related to the decision
of plasma exchange and glucocorticoids regimen and met all authorship
criteria for the present article. We thank them for their time and
contribution.
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