GLOMERULAR DISEASES

ANCA-Associated Vasculitis Circa 2020−2021
The March of Advancement Continues
By Sam Kant and Duvuru Geetha

Figure 1. Cellular crescents
prednisone arms, with accompanied acceptable safety
profile of avacopan. (Adverse effects included abnormal
liver function tests, serious infections, and worsening of
vasculitis.)

To PLEX or not to PLEX

Extracapillary proliferation causes glomerular tuft deflation with disappearance of normal glomerular structure
and occlusion of capillary lumina. This is better shown by Jones methenamine silver (JMS) staining (A) and
periodic acid−Schiff (PAS) staining (B). (Image courtesy Paride Fenaroli)

Figure 2. Glomerular fibrinoid necrosis at Jones methenamine silver (JMS) staining

Silver staining hallmarks glomerular basement membranes (GBMs) and allows recognition of rupture (arrows)
of GBM (A) and Bowman capsule (B), whereas fibrinoid necrosis appears as eosinophilic material. A small (A)
and a larger (B) cellular crescent (stars) are also noted, as a result of membrane rupture. (Image courtesy
Paride Fenaroli)
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idney involvement is a major complication of
anti-neutrophil cytoplasmic antibody
(ANCA)-associated vasculitis (AAV), manifesting clinically as rapid decline in glomerular
filtration rate and histologically by Pauci-immune crescentic
(Figure 1) and necrotizing (Figure 2) glomerulonephritis.
Over the last two decades, a number of randomized controlled trials have been conducted in AAV through collaboration of international experts in vasculitis. These trials have
provided solid evidence for effective immunosuppressive
therapy for remission induction and maintenance of remission. The focus has now turned to mitigating treatment-related adverse effects, along with treatment and prevention of
disease relapse. Trials involving AAV were among the most
fervently discussed topics in 2020. These trials not only
looked to refine longstanding practices in the management
of AAV but also added to our understanding of the disease.

Steroid avoidance on the anvil
Steroid avoidance has been a major goal in medicine and
specifically in the management of AAV. Inhibition of the
complement cascade is an attractive alternative to steroids for
a variety of autoimmune diseases. In AAV, C5a and the C5a
receptor (C5aR) have been implicated in pathogenesis by

their effect on neutrophils and vascular endothelial cells (1,
2). Avacopan, an oral C5aR antagonist, may be the answer
in this quest for steroid avoidance in AAV. A phase 2 trial
(CLEAR) demonstrated that this agent was efficacious in replacing high-dose steroids in patients with newly diagnosed
or relapsing AAV treated with cyclophosphamide or rituximab (3). Most recently, the ADVOCATE (A Phase 3 Clinical Trial of CCX168 [Avacopan] in Patients with ANCAAssociated Vasculitis) trial (n = 331) compared oral avacopan
(n = 166) to oral prednisone (n = 165) in patients with newly
diagnosed or relapsing granulomatosis with polyangiitis or
microscopic polyangiitis after induction with either rituximab or cyclophosphamide (4). Patients in both groups had
similar demographic and clinical characteristics—most importantly, similar organ involvement and induction regimen.
The following were pertinent findings of this pivotal study:
1. Avacopan treatment resulted in remission in patients
with AAV receiving rituximab or cyclophosphamide/
azathioprine and was noninferior to prednisone at week
26. However, it was superior to prednisone in sustained
remission at week 52 (primary outcome).
2. A significant reduction in steroid-related adverse effects
was observed in the avacopan arm in comparison to

Medicine has always advanced when the status quo has been
questioned. One such trial is PEXIVAS (Plasma Exchange
and Glucocorticoids for Treatment of Anti-Neutrophil Cytoplasm Antibody [ANCA]-Associated Vasculitis) (5). This
was the largest AAV trial to date (n = 704): a 2-by-2 factorial, randomized by design, evaluated the use of plasma
exchange (PLEX) compared with no PLEX and standard
versus reduced dose oral glucocorticoids in patients with
severe disease. Cyclophosphamide (84%) was the predominant induction therapy with 16% receiving rituximab. (All
patients received methylprednisone as part of an induction
regimen.) The study design ensured even distribution of
myeloperoxidase (MPO)- and proteinase-3 (PR3)-positive
patients, along with those with severe kidney and pulmonary disease in the treatment groups.
One of the pivotal findings of the trial was that a reduced
dose steroid regimen was associated with reduced risk of serious infections at 1 year and was noninferior to the standard
dose regimen. This is especially pertinent since infections are
the leading cause of mortality in the early phases of treatment and continue to be a major contributor to morbidity
and mortality in the long term (6, 7). It has already been
established that steroids are associated with increased infectious risk and progressive organ damage in patients with
AAV (8−11).
PLEX was not associated with a significant difference in
the primary composite outcome of death from any cause or
end-stage kidney disease (ESKD) or the secondary outcomes
of sustained remission, serious adverse events, or serious infections at 1 year, including in patients with severe kidney or
pulmonary disease. There are important caveats associated
with these findings that warrant further discussion.
• Kidney biopsy was not an entry criterion for the study.
Therefore, we cannot truly assess acuity of disease to actually ascertain who would benefit from PLEX.
• A subgroup analysis (n = 191) of nonsevere (n = 130; hazard ratio [HR] 0.64, confidence interval [CI] 0.33−1.24)
and severe (n = 61; HR 0.64, CI 0.28−1.64) pulmonary
hemorrhage, defined by oxygen saturation <85% while
breathing ambient air or requiring mechanical ventilation, trended toward a possible benefit from PLEX, albeit not statistically significant. This was likely because relatively few patients with severe pulmonary hemorrhage
were enrolled (<10% of total trial participants), a population that has been traditionally treated with PLEX.
Although this trial shows that PLEX may not be indicated in most patients with mild to moderate AAV disease
(devoid of pulmonary hemorrhage and/or creatinine >5.6
mg/dL requiring dialysis), the jury is still out about its use
in patients with severe kidney disease and/or diffuse alveolar
hemorrhage.

The rituximab maintenance conundrum
Disease relapse remains a significant challenge in AAV, occurring in over 50% of patients within 5 years, with the
majority suffering treatment-related toxicity (12−14). The
MAINRITSAN (Efficacy Study of Two Treatments in the
Remission of Vasculitis) trial indicated that, following re-
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mission induction with cyclophosphamide, rituximab was
superior to azathioprine for relapse prevention (15). However, this was followed by an increase in relapse risk after rituximab withdrawal, with a mean time to relapse of 2 years after
the rituximab dose. MAINRITSAN 2 (Comparison Study
of Two Rituximab Regimens in the Remission of ANCAAssociated Vasculitis) answered the question of frequency of
rituximab dosing by demonstrating that relapse rates were
similar for tailored and scheduled rituximab, with fewer infusions in the tailored group (16). In 2020, MAINRITSAN
3 (Comparison between a Long-Term and a Conventional
Maintenance Treatment with Rituximab) showed that extending rituximab maintenance therapy by another 2 years
was associated with reduced relapse risk compared to standard maintenance therapy (17).
The appropriate maintenance regimen in patients with
relapsing disease was provided with further clarity in the same
year. The RITAZAREM (Rituximab Vasculitis Maintenance
Study) trial recruited patients with relapsed AAV whose remission was re-induced with rituximab and glucocorticoids.
Patients were then randomized in a 1:1 ratio to receive either
rituximab (1000 mg every 4 months for 5 doses) or azathioprine (2 mg/kg/day) as maintenance therapy.
The authors recently published results of the inductionphase findings from the trial, demonstrating treatment with
rituximab and glucocorticoids achieved a remission rate of
90% by the fourth month (18). The initial results of the
maintenance phase (rituximab vs. azathioprine) were reported at the American College of Rheumatology and European
Renal Association conferences. Rituximab was superior to
azathioprine for preventing disease relapse in patients with
AAV with a prior history of relapse. Twenty months after
randomization, 13% of patients in the rituximab group had
experienced a relapse compared to 38% of patients in the
azathioprine group (19, 20). This trial has added more nuance to the care of patients with relapsing disease, which may
represent a separate phenotype of disease.

Conclusion
A collaborative effort by nephrology and rheumatology
has resulted in significant strides in the understanding of
pathogenesis of disease and improvement in outcomes by
continual innovation in management strategies. The next
frontier lies in stratification of patient factors that might
influence treatment response and evaluation of the use of
biomarkers and predictors of relapse, allowing for more
tailored treatment protocols with minimal side effects
without compromising efficacy to improve outcomes in
AAV.

Treatment
Updates
in Alport
Syndrome
By Mairead Pfaff and Christine B. Sethna

A

lport syndrome is an inherited kidney disease
characterized by abnormalities in the glomerular basement membrane and is associated with
hearing loss, ocular anomalies, and risk for progressive loss of kidney function. Alport syndrome accounts
for 3% of children with chronic kidney disease (CKD) and
0.2% of adults with kidney failure in the United States (1).
The exact prevalence of Alport syndrome is unknown, but
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Although variable, the natural course of Alport syndrome progresses from hematuria to albuminuria, followed
by proteinuria, glomerular and tubulointerstitial fibrosis,
decline in estimated glomerular filtration rate (eGFR), and
kidney failure. Current treatment recommendations for Alport syndrome focus on slowing this progression of kidney
disease (Table 1).
The current standard of care for patients with Alport
syndrome includes the use of angiotensin-converting enzyme (ACE) inhibitors and angiotensin receptor blockers
(ARBs). The recent Efficacy and Safety Study to Delay
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PRO-TECT) trial demonstrated that early treatment with
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and delayed the decline in eGFR in children with Alport
syndrome (2). In recent guidelines developed by Kashtan
and Gross (3), genetic testing is recommended in suspected
Alport syndrome patients with clinical or pedigree data suggesting a diagnosis of Alport syndrome to help guide treatment. In male X-linked and all patients with autosomal-recessive Alport syndrome, progression to CKD is more likely,
and it is suggested that ACE inhibitor/ARB treatment begin
at the time of diagnosis, unless diagnosis is before the ages of
12−24 months. Female X-linked and all autosomal-dominant patients are less likely to develop CKD; therefore, it is
suggested that treatment with ACE inhibitors/ARBs should
begin at the onset of microalbuminuria (3).
Several novel therapeutic agents for the treatment of Alport syndrome are currently being investigated. The Phase
2/3 Trial of the Efficacy and Safety of Bardoxolone Methyl
in Patients with Alport Syndrome (CARDINAL) is a recently completed clinical trial that compared the efficacy
and safety of bardoxolone methyl to placebo in patients
with Alport syndrome and CKD. Bardoxolone methyl is an
oral agent that activates transcription factor Nrf2 and inhibContinued on page 26
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