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Antineutrophil Cytoplasmic Antibodies
(ANCAs) in the Long-Term Management of
Wegener Disease: How Should We Use Them?
By ANDREAS HERRLICH, MD, PhD

The diagnostic value of antineutrophil cytoplasmic antibodies (ANCAs) in Wegener
granulomatosis (WG) and other ANCA-associated vasculitis (AAV) syndromes is undis-
puted. Yet, significant controversy remains in the field about how useful ANCA levels are
in the prediction of disease relapse and whether they can guide clinicians in treatment
decisions. These issues are of particular importance when disease activity by other clinical
or laboratory measures appears quiescent, since treatment carries the risk of significant
toxicity. This issue of Nepbrology Rounds provides a review of the available data with a
particular focus on WG.

ANCA:s are highly sensitive in the diagnosis of WG and other AAV syndromes. The inter-
pretation a clinician gives to serial ANCA levels during remission and the possibility of increased
ANCA levels suggesting increased immunosuppression (IS) to prevent relapse is a matter of
current debate. Increasing IS may expose patients to significant toxicity and side effects. Several
studies in mice and humans question whether ANCAs are causative in the disease and whether
their levels correlate with disease activity. The Wegener Granulomatosis Etanercept Trial
(WGET)" addressed the criticisms of previous trials by its prospective design, relatively large
size, and the focus on a purely WG patient population. Contrary to previous reports, WGET
results suggest that there may be no relationship between proteinase-3 (PR3)-ANCA titer
changes and disease activity or relapse. Given these new findings, the available evidence
regarding the use of serial ANCA titers for treatment decisions in WG will be reviewed.
Therapeutic concepts in WG management will only be briefly reviewed in order to provide
a basis for understanding the presented clinical trials. An excellent and more detailed review of
the clinical features and therapy in AAV syndromes is also available in Nephrology Rounds.

Therapeutic concepts in WG management

Patients require significant IS to achieve initial remission and for chronic maintenance
therapy, since relapses are frequent. Before the introduction of intensive IS, most patients died
within a year; currently, treatment protocols lead to remission in the majority of patients with AAV
syndromes.’*

The current treatment concept has been developed over the last 60 years and originates
from several retrospective clinical trials.”” Oral prednisone (1 mg/kg) and cyclophosphamide
(CP; 500 mg—1 g/m?*/dayin the first week) are established first-line treatments for remission
induction. In severe cases, pulsed high-dose intravenous (IV) methylprednisolone (MP, 1 g/day
for 25 days) is added. Some evidence suggests that oral CP administration may be more effec-
tive than the IV route®'” Mycophenolate mofetil (MMMF) may provide a less toxic alternative to
CP in patients with limited disease and those who cannot be treated with CP.'""> When serum
creatinine is >5 mg/dL at presentation, plasmapheresis (PP) should be added and, when added
to oral CP and oral prednisone, PP in comparison with IV methylprednisolone reduces the risk
for progression to end-stage renal disease (ESRD) by 24% (from 43% to 19%) at 1 year."® Oral
CP (1-2 mg/kg/day) is usually tapered at 6-12 months. Toxic side effects due to IS are frequent,
most notably bone marrow suppression and susceptibility to infections, osteopenia, increased
risk of certain malignancies, and infertility. Current practice often switches patients to azathio-
prine (AZA), methotrexate (MTX), or MMF at 3 — 6 months or when remission is achieved,*
which helps avoid CP toxicity and reduces the need for steroids. Beginning in the first month
of induction therapy, prednisone is slowly tapered every 3 months to ~0.1- 0.15 mg/kg at 1 year

2009

Volume 7, Issue 6

NEPHROLOGY G777

AS PRESENTED IN THE ROUNDS OF
THE RENAL DIVISION OF
BRIGHAM AND WOMEN’S HOSPITAL

BOSTON, MASSACHUSETTS

BRIGHAM AND
WOMEN’S HOSPITAL

HARVARD

MEDICAL SCHOOL
TEACHING AFFILIATE

Co-Editors

Joseph V. Bonventre, MD, PhD,
(Division Director)

Barry M. Brenner, MD, FRCP,
(Director Emeritus)

Nephrology Division
Brigham and Women’s Hospital
Reza Abdi, MD

Jessamyn Bagley, PhD

Joseph V. Bonventre, MD, PhD
Barry M. Brenner, MD

Steven Brunelli, MD

Anil K. Chandraker, MB, MR CP
David M. Charytan, MD

Mary Choi, MD

Kenneth B. Christopher, MD
Gary C. Curhan, MD, ScD
Bradley M. Denker, MD
Jeremy Duffield, MD, PhD
John P. Forman, MD

Markus H. Frank, MD

Steven Gabardi, PharmD
Monica Grafals, MD

Indira Guleria, PhD

Dirk M. Hentschel, MD
Andreas Herrlich, MD, PhD
Li-Li Hsiao, MD, PhD
Benjamin D. Humphreys, MD, PhD
John J. lacomini, PhD

Takaharu Ichimura, PhD

Vicki Rubin Kelley, PhD

Akio Kobayashi, PhD

Julie Lin, MD, MPH

Edgar L. Milford, MD

David B. Mount, MD

Nader Najafian, MD

Martin R. Pollak, MD
Mohamed H. Sayegh, MD
Johannes Schlondorff, MD, PhD
Julian L. Seifter, MD

Jagesh V. Shah, PhD

Alice M. Sheridan, MD

Ajay K. Singh, MB, MRCP (UK.)
Theodore I. Steinman, MD

Jie Tang, MD, MSc

John K. Tucker, MD

Takuya Ueno, MD, PhD

Vishal Vaidya, PhD

Sushrut S. Waikar, MD

Xueli Yuan, MD, PhD

Kambiz Zandi-Nejad, MD

Jing Zhou, MD, PhD

Brigham and Women’s Hospital
‘Website: www.brighamandwomens.org/renal
The editorial content of Nephrology Rounds

is determined solely by the Renal Division

of Brigham and Women’s Hospital.

Nephrology Rounds is approved

by the Harvard Medical School
Department of Continuing Education
to offer continuing education credit



and often continued indefinitely. In some cases, IS has even-
tually been eliminated;'""'>'>! however, most patients in
remission eventually experience relapse (ie, a recurrence of
disease activity irrespective of changes in ANCA titers) and
require increasing IS or reinstitution of therapy." '

A more recent approach to treatment-resistant disease
is B-cell depletion therapy with rituximab (a humanized
antibody directed against CD20, a B-cell marker).!” The
efficacy of rituximab may not solely be due to the destruc-
tion of plasma cells or other B-cells that produce ANCA.
Since B cells modulate antigen presentation, they may be
pathogenic in autoimmune disease in other respects than
antibody production.’*?' The main advantage to rituximab is
its safety profile, since several large studies have demon-
strated no increase in the risk of infection or neoplasia and
generally good tolerance.”'

Birmingham vasculitis activity score (BVAS)

The BVAS for WG is a useful and validated tool for the
assessment of disease activity that can be used to compare
severity of disease in different study populations. The BVAS
measures persistent, new, or worsened disease activity in all
major organ systems, with a weighted scoring system for
minor (1 point) and major items (3 points). Major items are
generally those that would trigger the use of CP (eg,
gangrene, scleritis, pulmonary hemorrhage, red blood cell
[RBC] casts, glomerular filtration rate [GFR] reduction of
>25% or a rise in creatinine of >30%, mononeuritis multi-
plex, and stroke). A severe flare is defined as 21 new/worse
major item, and a limited flare as 21 new/worse minor item.
Patients are considered in remission when the BVAS score
is 0 (ie, no new/worse, and no persistent items present). The
maximum BVAS/WG score is 68. The BVAS/WG score in
the outpatient population (n=117) used for original valida-
tion ranged from 0 to 13 (median 2).%

ANCA testing

The reported sensitivity of ANCAs for patients with
WG and other AAV syndromes varies widely, ranging from
50%—95%,*** with the differences dependent on the labo-
ratory or the use of a commercial assay with high interassay
variability.”?* ANCAs are detected by immunofluorescent
(IF) serum staining of fixed human neutrophils for specific
antibodies against neutrophil cytoplasmic components
(localization either cytoplasmic, cANCA, or perinuclear,
pANCA). In addition, several enzyme-linked immuno-
sorbent assays (ELISAs) for antibodies against the 2 most
common antigens, PR3-cANCA and MPO-pANCA, are
used. IF has less sensitivity and specificity than ELISA, but
the combination improves diagnostic sensitivity and speci-
ficity.*?® Although testing for pANCA and cANCA helps
distinguish different AAV syndromes, they must be inter-
preted in the proper clinical context. Over 70% of ANCAs
in WG are directed against PR3 and only 10%-30% have
MPO-ANCA. The other AAV syndromes, microscopic
polyangiitis (MPA) and Churg-Strauss syndrome (CSS), are
associated with a higher prevalence of MPO-ANCA (30%-
70%) and only a few have PR3-ANCA. Significantly, a
number of WG patients with clinically active disease are

ANCA-negative, despite the use of a novel PR3 capture
ELISA with greater sensitivity and specificity than when
using IF and standard PR3 ELISA combined.””*’ Nearly all
WG patients with severe disease are ANCA-positive, but up
to 20% of patients with limited disease are ANCA-nega-
tive.”! Some patients who are negative for classic ANCA may
have antibodies against other targets, such as the lysosomal-
associated membrane protein, LAMP-2*? or against elastase,
azurocidin, cathepsin G, and lactoferrin, which are involved
in ANCA-positive drug-induced glomerulonephritis (GN).*

ANCA and disease: a causal relationship?

The possibility of antibodies causing a glomerular
disease that is, by definition, pauci-immune on biopsy has
been a conundrum, since the discovery of ANCA antigens
in the 1980s.**%¢ Several studies suggest a role for ANCA in
the initial insult that leads to activation of neutrophils and
other inflammatory cells. Although neutrophils are not a
dominant feature of AAV renal pathology, it is possible that
local neutrophil activation by ANCA incites a wider inflam-
matory response independent of neutrophils. Local immune
complex formation on leukocytes or endothelial surfaces
could mediate the initial glomerular and vascular insult. A
supportive observation is that kidneys of myeloperoxidase
(MPO)-immunized rats perfused with lysosomal extract
containing MPO, both MPO and immunoglobulin G (IgG)
localized transiently along the glomerular basement
membrane (GBM), but 4 to 10 days later, at the time of
maximal glomerular inflammation, MPO, IgG, and comple-
ment C3 were undetectable. Yet, MPO-perfused rats devel-
oped a dose-dependent proliferative GN with glomerular
and extraglomerular pathology including the formation of
granulomata and giant cells. Monocytes and neutrophils,
and only a few T cells were found in the glomeruli and
interstitial infiltrates.”” Monocytes and macrophages are also
known to express ANCA antigens and could be activated by
ANCA through a similar mechanism. They are present in
crescentic glomeruli of AAV patients®® and are implicated in
the development and progression of antibody-induced cres-
centic GN in a rat model where conditional ablation of
macrophages significantly reduced disease severity.”’

Direct involvement of MPO-ANCA in human disease
initiation and in mice #n vivo is supported by several studies.®
Two mouse models of MPO-ANCA-induced GN have been
developed and report conflicting results. In the first model,
purified MPO IgG (“MPO-ANCA”) injected into wild-type
mice or into mice lacking B and T cells (but not neutrophils)
induced focal necrotizing crescentic GN, suggesting that
MPO-ANCAEs are sufficient to cause vasculitis*' In the
second model, antibodies induced by human MPO immu-
nization cross-reacted with mouse MPO and caused auto-
immunity. This led to GN only when the glomerulus was
predamaged by small doses of anti-GBM antibodies; GN
was not dependent on the function of B-cells and depletion
of T-helper cells ameliorated the disease. The fact that GN
developed in the absence of B-cells (and therefore antibody
production) could be explained by the presence of anti-MPO
CD4+ T-helper cells that recognize MPO as a planted glome-
rular antigen and act together with macrophages to amplify



severe glomerular injury.* This is supported by results
obtained in autoimmune mouse models where complete
absence of B cells prevented systemic autoimmunity; how-
ever, if antibody production of B cells was inhibited, auto-
immunity developed normally. In this situation, inflammation
is likely mediated by cell-cell or cell-matrix interactions
alone, depending on where the antigen is localized 2+#

Thus far, no straightforward mouse model for PR3-
ANCA, the main antigen in WG, has been reported. One
study from Israel potentially implicated both PR3- and
MPO-ANCA. Mice were immunized with human ANCA
and developed mouse ANCA against PR3 and MPO after 4
months, as well as antiendothelial autoantibodies. The mice
developed proteinuria (but not hematuria), pulmonary
mononuclear perivascular infiltration, and diffuse granular
deposition of Ig in the kidneys.”

ANCA and relapse

At least 50% of patients with WG have a tendency to
relapse within 5 years, as opposed to about 30% in cases of
MPA or renal-limited vasculitis.”?*** Given the possible
ANCA involvement in the disease process, interval ANCA
levels have been considered for guiding therapy, but
absolute ANCA levels do not correlate well with disease
activity across patients.”” Nevertheless, if ANCA titers would
reliably predict worsening disease, an incremental increase
in baseline IS could potentially avoid relapse and the need
for more toxic IS. Similarly, withholding intensified IS when
ANCA levels are elevated or rising could increase morbidity
and mortality secondary to irreversible damage incurred
during the delay in initiation of therapy. Conceptually,
ANCA tests and clinical disease assessments must be
frequent enough to detect relationships between ANCA and
disease activity, particularly when the goal is to detect
ANCA increases prior to disease activity. For example, if
intervals are too infrequent a rise in ANCA level may be
detected too late (when disease is already present) or a
trough of ANCA activity during remission may be missed.
Therefore, it is important to know how ANCA titers behave
over the normal course of induction therapy and whether
relapses in clinical disease are usually ANCA-positive.

ANCA levels fall or become negative in 30%-80% of
patients within the first 1-3 months of induction treatment.
Persistence of ANCA beyond this point is usually associated
with ongoing disease activity, but most patients ultimately
reach remission and become ANCA-negative.*** A persis-
tent or reappearing cANCA during the first year is associated
with relapse in AAV syndrome,'”'®*** and relapse in patients
with PR3- or MPO-ANCA who were ANCA-positive at
diagnosis is associated with persistent or renewed positive
ANCA in 80%-100%.'8+#:303256 Caution must be used when
interpreting or comparing the studies addressing the correla-
tion of ANCA levels with disease activity. Many studies are
small and retrospective, with data on a mix of different AAV
syndromes with PR3 and/or MPO-ANCA;'%* as well, relapse
definitions and methods of diagnosis differ with some failing
to use BVAS or biopsy to support diagnoses. Often no distinc-
tion is made between participants who entered at initial
presentation or at relapse. There is also a lack of standard-

ization of intervals between ANCA measurements, or between
a rise in ANCA and the associated clinical event; differences
in ANCA testing add another layer of complexity.’’

ANCA specificity and relapse

Some studies suggest that PR3-ANCA specificity has
prognostic value for the prediction of relapse. Retrospective
data from 2 large AAV cohorts, the American Glomerular
Disease Collaborative Network (GDCN) and the French
Vasculitis Study Group, identified PR3-ANCA and pulmo-
nary involvement as independently associated with relapse.™
Several other studies have reported an increased relapse rate
for PR3- vs MPO-positive patients in combined datasets of
different AAV syndromes."'*%% Tn a retrospective study of
137 patients with WG, those with PR3, as compared with
MPO-ANCA had a higher relapse rate; however, the sample
of MPO-ANCA-positive patients was rather small (n=13 vs
n=124 for PR3-ANCA).”" In 75 patients with MPA or renal
limited vasculitis (RLV), who achieved remission, however,
no difference was observed in the relapse rate between
cANCA- or pANCA-positive patients.

Positive ANCA when switching from
CP to AZA in maintenance of remission

A positive ANCA may have prognostic value when IS is
switched to a CP-sparing regimen after the patient achieves
remission. A prospective study® compared 2 cohorts:
44 patients who were switched from prednisone and CP to
prednisone and AZA after 3 months of clinical remission
(irrespective of ANCA titer) and a historical control of
84 patients treated with prednisone and CP for remission
induction in earlier years (1990-1996). There was a non-
significant trend to increased relapse in the AZA group
vs the CP group, but disease-free survival was similar in
both groups at 2 and 4 years. In the AZA group, a positive
PR3-ANCA titer at the moment of treatment switch
(n=13) was significantly associated with relapse. Using a
historical control and including several forms of AAV
weaken the results of this study, since it is quite possible that
treatment responses and duration of remission vary across
AAV subsets. A switch to AZA therapy was carried out after
3-17 months of CP therapy, suggesting great variation in the
length of CP treatment that may be particularly important
in PR3-ANCA-positive patients switched to AZA. One
potential interpretation of this study is that PR3-ANCA-
positive patients should be continued on CP as long as they
remain ANCA-positive, regardless of their clinical status;®
however, this approach would expose 2 out of 3 continu-
ously PR3-ANCA-positive patients to unnecessary CP treat-
ment.”’ The resulting CP-related toxicity could preclude
patients from CP use in treating subsequent life-threatening
AAV complications.

Falling or rising ANCA levels
during remission

Falling ANCA titers are generally associated with a low
risk of relapse;***162 however, several studies suggest that
increases in ANCA are often followed by disease relapse in
3-6 months. In one prospective study,” cANCA levels were



determined monthly in 58 patients with (biopsy-
proven) WG in remission on CP and prednisone; 34%
had an increase in ANCA titers over 2 years and were
randomized to intensified CP and prednisone or left
untreated. Almost all patients left untreated relapsed,
most in the first 3 months, but none of the treated
patients relapsed. In another prospective observational
study by the same group,”® 100 WG patients (85%
PR3-ANCA, 15% MPO-ANCA) were studied over 2
years. ANCA levels were measured every 2 months;
37% of patients relapsed and, overall, most of those
demonstrated a rise in ANCA levels preceding their
relapse. The positive predictive value of an increase in
ANCA titers for relapse was 57% for cANCA (by IF)
and 71% for PR3-ANCA (by ELISA); however, 29%
of those with a rise in PR3-ANCA (by ELISA) did not
experience a subsequent relapse.®

A prospective study of 60 patients with AAV*°
found clinical remission achieved in almost all patients
on CP and prednisone, and ANCA was undetectable
in 83%. ANCA was measured every month and the
relapse rate over 1 year was 38% with the majority
(57%) preceded by a rise in ANCA (mean of 7.8 weeks
earlier), while almost all patients were ANCA-positive
by the time of relapse. In 10% of patients a sustained
rise in ANCA occurred without relapse, while clinical
relapse occurred in <5% of ANCA-negative patients.

Two prospective studies’™** reported a lack of asso-
ciation of ANCA rise and relapse. In the study of 72
WG patients in remission,”* ANCA was measured by
IF in 1-3-month intervals, 112 healthy subjects served
as controls, and cANCA had an 88% sensitivity for
active WG. In only 64% of patients were changes in
serial titers temporally correlated with a change in
disease status; only 24% who had been in clinical
remission or had low-grade, smoldering disease had a
cANCA titer increase preceding relapse.’* However,
this study had a low sensitivity and specificity with IF
for ANCA detection. The other prospective study of
43 AAV patients™ found that increases in ANCA titer
had only a 28% (cANCA) and 12% (P3-ANCA) posi-
tive predictive value for relapse. There are limited data
about the predictive value of a rise in MPO-ANCA
titer.18,50,52,5‘),63

A retrospective study by Han et al'® supports the
notion that significant ANCA titer increases are asso-
ciated with relapse. Forty-eight patients with AAV were
followed in an outpatient clinic after remission (1990-
2001). Patients had a mean BVAS score of 6 at study
entry and renal disease was common; 56% were PR3-
ANCA positive. Treatment consisted of CP for 3-12
months until remission and prednisone. During remis-
sion, CP was replaced by AZA, MTX, or MMF and
prednisone was continued at low doses. Patients were
clinically assessed and ANCA was measured every
2-3 months. In several patients, minor adjustments in
therapy were made based on incremental ANCA changes.
Of the 23 relapses in 16 patients, only 52% were
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preceded by a 4-fold rise in ANCA titer. A total of 21
episodes of 4-fold rise in ANCA titer were observed.
To focus on the value of ANCA titer rises, outcomes
were assessed in 2 groups of patients with 4-fold rise
in ANCA titer: Group 1 (n=8) had not been given
increased IS and Group 2 (n=11) had received pre-
emptive incremental increases in IS. All patients in
Group 1 relapsed (mean 5.8 months) but only 2 relapses
occurred in Group 2, suggesting that incremental
increases in IS prevented relapse. The weaknesses of
this study lie in its retrospective design, the small
number of patients and the fact that different AAV
syndromes are reported together. Interestingly, 10%
of relapses had a concurrent ANCA rise and 25%
occurred in the setting of falling or negative ANCA
titers at the time of relapse.

The WGET trial

The National Institutes of Health-sponsored multi-
center, prospective, randomized, placebo-controlled
WGET! evaluated the effect of etanercept on mainte-
nance of remission in 180 patients with WG. The
primary outcome was sustained remission, defined as a
BVAS of 0 for at least 6 months. Patients had a mean
BVAS of 6 and received standard induction therapy in
addition to etanercept or placebo. In remission, CP was
tapered and replaced by AZA, MTX, or MME. Steroids
were tapered and discontinued by 6 months, if no
relapse occurred; MTX was tapered after 12 months.
There were no significant differences between the
etanercept and control groups in the rates of sustained
remission and relative risk of disease flares.

A second study” examined 134 PR3-positive and 22
PR3-negative patients included in WGET. Median
follow-up was 34 months, and BVAS scores and ANCA
measurements were obtained every 3 months and com-
pared to the preceding 2 measurements, spanning a
6-month period. A 100% rise in ANCA titer over 6
months was defined as an increase, a 50% decline over
6 months as a decrease. Relapse was defined as any
BVAS >0. Seventy-five percent of the PR3-positive
patients reached remission and 50% subsequently
relapsed. A similar number of PR3-negative patients
relapsed and of those most relapses were again ANCA-
negative. PR3-ANCA was significantly lower in remis-
sion as compared to study entry. However, multivariate
analysis (adjusted for sex, age, disease severity, placebo
or etanercept group, disease duration, baseline BVAS,
and clinical center) revealed that decreases in PR3-
ANCA levels were not associated with shorter time to
remission and that increases were not associated with
relapse. Only 40% of patients with an increase in PR3-
ANCA relapsed over 1 year.”’

WGET confirms that WG has a high rate of relapse
despite the therapies available and that patients usually
have a lower ANCA titer when they reach remission
compared with study entry. The lack of detection of a
relationship between serial ANCA titers and disease




Table 1: Studies of antineutrophil cytoplasmic

antibody increases as a predictor of disease relapse

Study Patients | PR3-ANCA, | ANCA | Detection | Definition Total Increase 3-6
(N) or cANCA | interval method | of increase | relapses | months prior
(%) (mo) (%) to relapse (%)
Tervaert et al, 199048 58 NS 1 IF 4-fold 54 54
Kerr et al, 1993% 72 43* 1-3 IF 4-fold 62 24
Jayne et al, 1995'® 60 65 1 ELISA 30% 38 57
Kyndt et al, 1999%° 43 17* 1-3 IF 2-fold 54 28
Boomsma et al, 2000%3 100 85 2 ELISA 75% 37 92
Han et al, 2003'¢ 48 56 2-3 ELISA 4-fold 33 52
Finkie|m0n et Ol, 20073] 134 100 3 ELISA 100% over 46 40°
6 months

¢ No correlation of PR3-ANCA levels with disease activity of relapse after multivariate analysis; ELISA = enzyme-linked immunosorbent assay;
IF = immunofluorescence; NS = not specified; PR3 = proteinase 3; ANCA = antineutrophil cytoplasmic antibody

activity could be based on the definitions for increase
and decrease used in the study. A 3-month interval
between ANCA measurements is relatively long when
compared with other studies and changes are scored
over 6 months (3 measurements at months 1, 3, and 6 of
the interval). It is possible that a high ANCA titer
flanked by 2 low ANCA titers (at the beginning of the
interval and at the point of relapse) could be scored as a
decrease or no change in ANCA and the relevant
increase in ANCA preceding the relapse would be
missed. WGET does not address the question whether
treatment of such an interval ANCA rise would yield a
better outcome irrespective of the ANCA titer at relapse.
Since the BVAS reflects disease activity over the
preceding 28 days, it is also possible that a given patient
may have inactive disease at ANCA sample collection
despite a BVAS >0, reflecting disease that has already
subsided. This would bias against detecting a connection
between ANCA titers and disease activity. Additionally,
due to differences in follow-up length, the sensitivity and
specificity of an increase in ANCA for the detection of
relapse could not be calculated. Finally, it cannot be
excluded that PR3-ANCA reflects involvement of only
a particular organ and could be used successfully as a
marker of relapse in a more specific setting. Table 1
combines the data available on serial ANCA titer
increase and relapse in AAV.

Conclusion

ANCA level measurement is sensitive and specific
for the diagnosis of AAV syndromes, but up to 20% of
WG patients (mostly with limited disease) test nega-
tive. Negative or falling titers have a low risk of relapse.
The data on a serial rise in ANCA titers and their
impact on treatment decisions remain confusing. Given
the overall evidence, a cautious approach to remission
therapy in AAV and, particularly, WG remains best
practice. Clearly, incremental adjustments in IS based
on a rise in ANCA titer should be carefully correlated
with clinical evidence for active disease at regular clinic
visits. Severe or unabated clinical disease activity will
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still require intensive IS with CP, prednisone, and
potentially high-dose steroids, irrespective of the
ANCA titer or its trend.
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