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ABSTRACT

The treatment strategy for vasculitis
has changed dramatically over the last
few years, but some major questions
remain. Herein, after reviewing the lit-
erature, we provide answers to, or at
least an analysis of, available evidence
on 10 specific and practical questions
concerning ANCA-associated vasculi-
tis management.

Introduction

Despite controlled trials and case series
on the treatment of ANCA-associated
vasculitides (AAVs), several major
questions have not yet been answered
and therapeutic strategies concerning
some essential points remain unclear.
Herein, after analysing the literature,
we attempt to answer specific ques-
tions or at least synthesise the current
state of the art of treating AAVs. Ten
questions were chosen to highlight the
recent findings of major investigations
and specify therapeutic priorities.

General AAV patients

Should we consider rituximab (RTX)
for every AAV patient?

Following the publication of the re-
sults of three randomised-controlled
trials (RCTs) evaluating RTX efficacy
against AAVs, the AAV standard-of-
care has changed dramatically and,
clearly, RTX is considered a valid
therapeutic option for every AAV pa-
tient (1-3). However, despite a strong
level of evidence for its use as an in-
duction agent, according to the RAVE
and RITUXVAS RCT results, it is still
unclear that every AAV patient would
benefit from its use (4, 5).

First, depleting immunosuppressants,
e.g. cyclophosphamide (CYC) or RTX,
can be considered for induction. In-
deed, in terms of mortality, patients
with a Five-Factor Score (FFS) =1
with granulomatosis with polyangiitis
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(GPA) definitely require such an im-
munosuppressant in their induction
regimens. For other patients, i.e. those
with microscopic polyangiitis (MPA)
or eosinophilic granulomatosis with
polyangiitis (EGPA) and an FFS score
of <1, those first-line agents are unnec-
essary because 5-year overall mortality
is 9% (6-8).

Second, evidence supporting RTX in-
duction for every patient is still lack-
ing. Indeed, EGPA patients were not in-
cluded in either of those two trials and
the RAVE trial excluded patients with
severe renal involvement and/or severe
lung haemorrhage (1, 2). Therefore,
the standard-of-care for such patients
still relies on CYC. Post-hoc analysis
of data from the non-inferiority RAVE
trial also revealed that relapsing pa-
tients and/or those with antineutrophil
cytoplasm antibodies to proteinase-3
(PR3-ANCA) patients benefitted even
more from RTX than CYC. Thus, those
findings highlighted subsets of patients
for whom RTX should be preferred. On
the same line, the efficacy of RTX was
proved in randomised clinical trials in
which patients with GPA or MPA were
included based on specific inclusion
criteria, which should be applied to
patients for which RTX is considered.
When comparing characteristics and
outcomes of patients with GPA and/
or MPA enrolled in observational co-
horts to patients with GPA and/or MPA
enrolled in randomised clinical trials,
Pagnoux et al. highlighted differences
in the age of the patients, the activity
of the disease, the renal function, the
frequency of ear, nose and throat symp-
toms, and the mortality and relapse
rates. The authors concluded that these
differences should be remembered
when interpreting the results of these
studies (9).

For AAV patients with ANCA to my-
eloperoxidase (MPO) and those with
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newly diagnosed disease, it is now cer-
tain that RTX is non-inferior to CYC.
Therefore, RTX represents an alterna-
tive to CYC for them. Hence, the ben-
efit of RTX over CYC must be sought
in the rates and types of adverse events
(AEs). In the RAVE and RITUXVAS
RCTs, the AE rates were similar (1,
2). The RAVE trial AE rate was 22%
for the RTX group compared to 32%
for the controls (p<0.01) (1, 2). That
difference was no longer found at the
18-month evaluation, with nearly eve-
ry patient in both groups experiencing
at least one AE (10), and serious AEs
(SAEs) in 42% of RTX-treated patients
and 38% for the CYC-azathioprine
(AZA) controls. Infections and leu-
kopenia were the two most frequent
SAEs but they were significantly less
frequent than for the controls (10).
Only the short-term evaluation of the
RITUXVAS study is available; with
36% SAEs, mostly infections, for the
33 RTX-treated patients and 11 CYC-
treated controls (1).

Notably, the safety of long-term (ex-
ceeding 5 and 10 years) RTX admin-
istration to AAV patients remains to be
elucidated, with possible concerns re-
garding the risk of malignancies. As a
newer therapeutic agent, RTX is more
expensive and, thus, the cost-effective-
ness of its use should also be evaluated
in each country.

Third, Holle et al. gave RTX to 59 pa-
tients with refractory GPA, and high-
lighted factors that could be associated
with poor response to it (11). They
differentiated patients with vasculitis
symptoms from those with granuloma-
tosis lesions. Interestingly, they found
that complete remission or disease at-
tenuation percentages were lower for
patients with granulomatosis lesions
(mainly orbital masses, pachymenin-
gitis or pulmonary masses) than those
with vasculitis manifestations (58.2%
vs. 90.4%, respectively). To explain
this poorer response, the authors ar-
gued for a different inflammatory en-
vironment and/or more difficult treat-
ment diffusion to the lesions. Those ob-
servations make us question the use of
RTX as a first-line therapy for patients
with severe granulomatosis lesions.
Regarding maintenance therapy, needed
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because relapse rates are close to 40%,
the MAINRITSAN trial results clearly
showed that GPA or MPA patients with
FFS =1 benefit from it (3). That being
said, in the MAINRITSAN study, pa-
tients’ remissions were obtained with
CYC, raising the questions of when to
start RTX maintenance and its toler-
ance when patients received RTX as
an induction. Moreover, using iterative
RTX infusions can also raises doubts
because of delayed B-cell reconstitu-
tion in AAV patients. Venhoff er al.
examined peripheral B-cell reconstitu-
tion in 37 AAV patients after repeated
RTX-induction infusions followed by
maintenance with a conventional im-
munosuppressant (12). Notably, every
patient’s B cells were completely de-
pleted 2 months after RTX induction,
only one patient’s reconstitution had
started within 9 months after the last
dose, and, after 21 months, repopula-
tion had started in only 41% of the pa-
tients. Moreover, at month 21, the 14
reconstituted patients had a median 17
B cells/pL. Pertinently, this depletion is
only peripheral and does not necessarily
account for the presence or absence of
B cells in pathological tissues. Indeed
Ferraro et al. described an RTX-treated
GPA patient who relapsed 30 months
after two 1-g RTX infusions (13). At
relapse, the patient had no peripheral B
cells but immunohistochemical analy-
sis of the granulomatosis lesion biopsy
revealed the presence of CD20* cells;
it was impossible to know whether the
CD20* cells were newly formed or if
they had persisted despite RTX treat-
ment (13). Nonetheless, it supports that
sanctuary lesions can resist RTX action
and/or that full peripheral B-cell deple-
tion does not mean full B-cell deple-
tion. Thus, it remains difficult to argue
for or against RTX reutilisation when
peripheral B-cell depletion is com-
plete. Hopefully, the MAINRITSAN 2
(NCT01731561) and 3 (NCT02433522)
studies will provide information to im-
prove the timing of RTX administration
as maintenance therapy.

To conclude, RTX is being prescribed
more and more, treating two out of
three AAVs (i.e. MPA and GPA), but
evidence is still lacking concerning its
superiority or non-inferiority for pa-
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tient subsets, including those with se-
vere disease and/or localised vasculitis.
To date, long-term evaluations of the
RAVE and RITUXVAS trial results are
reassuring concerning long-term AEs
but follow-up must be pursued (14).
MAINRITSAN study extension should
also provide additional information.
Improving our knowledge on the RTX
effect on specific patient subsets and
over the long-term will improve AAV-
patients’ care and our global under-
standing of these diseases.

Should we treat EGPA as other AAVs?
EGPA belongs to the AAV family of
diseases (15). As such, its management
is similar to that of MPA and GPA, and
that includes achieving and maintain-
ing remission. For decades, EGPA
treatment has included corticosteroids
(CS) and CYC for patients with severe
disease.

However, EGPA clearly stands apart
from MPA and GPA in every definition
of the disease, including classification
criteria, pathogenesis and symptoms
(15-17). Therefore, EGPA patients
were not included in recent RCTs on
AAVs (1-3). As a result, it could even
be argued that EGPA could be individu-
alised from the other two AAVs. Thus,
in our opinion this question should
be answered negatively, in agreement
with the Consensus Task Force evalu-
ation and management of EGPA (18).
Indeed, using CS (prednisone, 1 mg/
kg/day) to achieve EGPA remission for
patients with organ- or life-threatening
manifestations is the only A-level evi-
dence. However, their role has never
been formally demonstrated.
Obviously, RTX is a tempting alterna-
tive to CYC for EGPA patients. Despite
promising results in retrospective stud-
ies and one open-label pilot study, its
efficacy needs to be fully demonstrated
(19). In seven retrospective studies
based on a total of 64 RTX-treated
EGPA patients, 36 (56%) achieved re-
mission. In their open-label pilot study,
Cartin-Ceba et al. described three pa-
tients achieving remission within 3
months and remaining in remission 12
months after the first of 4 RTX infu-
sions (20). Notably, three severe bron-
chospasms occurred during infusions
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and nine infections were reported rais-
ing safety concerns (19).

Interestingly, Mohammad et al. ret-
rospectively studied the difference
between remissions of ANCA®* and
ANCA™ EGPA patients (21) after RTX
administration. At month 12, 80%
(n=13) of the former group vs. 38% of
the latter group were in remission. This
observation recalls EGPA patients’
pathophysiological and phenotypic dif-
ferences; those findings seem to sug-
gest that EGPA-patient subgroups exist
and that they should be treated differ-
ently (15, 16, 21).

Finally, EGPA stands apart from MPA
and GPA, and the REOVAS trial, as-
sessing the role of RTX and CS as in-
duction therapy for EGPA vs. conven-
tional treatment, should elucidate dif-
ferences among the three AAVs. Based
on the findings of Mohammad et al.,
we anticipate that, two EGPA-patient
categories will be defined: those who
could be treated like MPA/GPA and the
others, for whom finding steroid-spar-
ing treatment will be a challenge.

Last but not least, because asthma is a
major symptom of the disease, other
treatment options, such as mepoli-
zumab, omalizumab of lebrikizumab,
could also be part of an EGPA regimen.
To date, promising results with anti-
interleukin (IL)-5 agents and conflict-
ing data concerning anti-IgE therapy
are available (19). The Consensus Task
Force for EGPA evaluation and man-
agement has recommended further re-
search to optimise treatment of patients
with persistent asthma (18).

After RTX, what else?

This is a challenging issue because it
questions our understanding of the
disease’s pathophysiology and how
to more effectively treat patients. As
discussed above, RTX has emerged as
a new effective treatment for AAVs.
Therefore, it is highly probable that
other B-cell-depletion therapies or B-
cell-targeting agents will be tested on
AAV patients or found to be at least
non-inferior. For example, belimumab
combined with AZA will soon be eval-
uated to maintain remissions in GPA or
MPA patients (NCT01663623).
Depleting B cells has proven to be ef-

fective but is it sufficient? What risk
of relapse is acceptable under mainte-
nance therapy? Statistically speaking,
it must be recognised that proving to
be more effective than RTX is going
to be very difficult. Indeed, for new
therapies, more patients will have to be
included — more than for induction and
more than for maintenance.

Targets other than B cells in AAVs could
be investigated. Among them, comple-
ment is very attractive and relies on a
translational success story, whose clin-
ical results should soon be published
(23). MPO-ANCA vasculitis induced
in a mouse model revealed a major role
for the alternative complement path-
way and complement-system activa-
tion. Following the demonstration that
the alternative pathway through factor
B was required to develop glomeru-
lonephritis (24), C5a receptor (C5aR)
was shown to be activated on inflam-
matory cells involved in the murine
anti-MPO inflammatory response. As a
result, C5 inhibition was first studied in
mice. To inhibit C5, mice were given
a C5-blocking monoclonal antibody
to attenuate glomerulonephritis devel-
opment after anti-MPO-IgG transfer.
Furthermore, in anti-MPO-IgG-me-
diated glomerulonephritis, especially
in C5aR-knocked-in mice, C5aR was
targeted with the C5aR antagonist,
CCX168, that limited the development
of the glomerulonephritis (25).

Gou et al. confirmed the increased C5a
levels in plasma and urine of AAV pa-
tients with active disease or in remis-
sion compared to healthy controls (26,
27). A phase-II trial assessed CCX168
safety and tolerance in AAV patients
(NCTO01363388). Findings based on
the first 16 patients enrolled and treated
with CCX168 in adjunction with CYC
were presented during the 2014 EUro-
pean League Against Rheumatic dis-
eases (EULAR) meeting. Tolerance was
reported to be good and that CCX168
regiment does not seem to be less effec-
tive than CYC and high-dose CS.

Our group also uncovered a pathway
that could lead to novel approaches
for treating GPA patients. Millet ef al.
showed that apoptotic cells expressing
phosphatidylserine-associated PR3 in-
duced a macrophage pro-inflammato-
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ry response that involves the IL-1R/
MyD88 pathway and perpetuates dis-
ease-associated inflammation with NO
release (28). A possible translational
opportunity of those observations
would be to add an anti-IL-1R, e.g.
anakinra, to the regimens of patients
with refractory EGPA. Indeed, anak-
inra is known to competitively block
the IL-1R and inhibit IL-1a and IL-
1P functions (29), which include NO
production. However, IL-1 antagonists
require daily or weekly infusions and
their price may be an obstacle. None-
theless, it could be hypothesised that an
IL-1 antagonist would be useful to treat
disease refractory to RTX.

Better RTX use and better patient-
monitoring will most likely contribute
to improving the current standard-of-
care.

Should ANCA or another biological
marker be monitored for treatment
adaptation?

ANCA as a biomarker of relapse re-
mains an ongoing matter of debate
that, unfortunately, has not yet been re-
solved. This question can be subdivid-
ed: Are ANCA predictive of relapses?
Should we preemptively treat patients
with increasing ANCA titers?

It is now well-demonstrated that anti-
PR3-ANCA are associated with a
higher risk of relapses (30-32) and
that ANCA-positivity at maintenance-
therapy onset doubles the risk of re-
lapse (30, 31). Thus, assessing ANCA
at least once at maintenance onset
could be recommended. According to
the meta-analysis by Tomasson et al.,
ANCA persistence during remission
had a likelihood ratio for relapse of
1.97 (95% CI 1.43-2.7) (34). There-
fore, it would seem logical to monitor
ANCA status at least with immunoflu-
orescence (IF) assays.

For patients with persistent IF ANCA-
positivity, the role of ELISA-assessed
ANCA titers and subsequent ANCA
rise could contribute to clarifying this
unresolved question. Rising anti-PR3-
ANCA titers have been reported to be
associated with GPA relapse. A current
limitation of such studies is that the pa-
tients had received CYC for induction
and maintenance (33, 34), thereby nar-
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rowing the type of patients for whom
ANCA-monitoring will be recom-
mended. Indeed, that association was
not found for patients prescribed AZA
or methotrexate (MTX) maintenance
therapy.

Terrier et al. showed that relapse within
1 year was associated with an increased
anti-MPO-ANCA titer in >90% of AAV
patients (37). This heightened risk was
also found in other studies (34, 36).

In their meta-analysis, Tomasson et
al. found the ANCA rise during remis-
sion to be associated with a 2.84 (95%
CI 1.65-4.90) risk of relapse (34). To
lower the cost of ANCA-monitoring,
it could be recommended that ANCA
status be assessed only by IF, if it had
been negative at the beginning of main-
tenance therapy, and by ELISA, if it
had been positive at that time.

Lastly and obviously, relapses may oc-
cur without prior ANCA appearance or
rise, forbidding basing AAV manage-
ment solely on the ANCA level.

To date, the authors of one study ob-
served that anti-PR3-ANCA or ANCA
switch from negative to positive were
risk factors for relapse in AAV 69 pa-
tients given RTX for induction and
maintenance (39), with risk of relapse
odd ratios of 7.04 for the 13 patients
whose ANCA-status switched. In that
study, B-cell restoration within 12
months of the last RTX infusion was
also a risk factor for future relapse but
the authors stressed that data were not
always consistently available for all
patients. The possible usefulness of
ANCA- and CDI19-monitoring dur-
ing maintenance therapy is being ex-
plored in the MAINRITSAN 2 trial
(NCTO01731561).

Notably, Walsh et al. observed that cre-
atinine >200 umol/L at diagnosis was as-
sociated with a lower risk of relapse (30).
The evolution of RTX use as stand-
ard AVV care and the absence of total
certainty regarding the relapse risk as-
sessed by ANCA level prevent recom-
mending preemptive treatment.

What are the optimal dose and
duration of CS treatment?

CS are a part of AAV treatment and,
independently of the other drugs that
can be prescribed concomitantly, ex-
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pert consensus is to give CS. How-
ever, no consensus has been reached
concerning optimal CS duration and
different regimens have been tested in
several prospective therapeutic trials.
It should be also underlined that the
optimal CS duration has never been an
RCT objective, nor has the CS-dosing
schedule been considered a priority. In
the RAVE study (2), treatment at onset
comprised, one to three methylpred-
nisolone pulses (1000 mg each), fol-
lowed by oral prednisone at 1 mg/kg/
day. That dose was gradually tapered
so that, by 5 months, all patients who
achieved remission without disease
flares had discontinued CS. That regi-
men effectively induced remission and
had the major advantage of limiting the
number and severity of AEs, frequently
seen in patients on long-term CS. In the
RAVE trial (1), remission likelihood at
6 months was affected by whether or
not CS had been tapered to complete
discontinuation. That trial compared
RTX, a weekly RTX infusion for 4
weeks, without maintenance treatment
to oral CYC (2 to 3 months) followed
by AZA maintenance. Different remis-
sion rates in the RAVE and other trials
showing better outcomes than in other
vasculitis trials might be explained by
patients usually continuing to take CS
for at least 1 year (40-45). More than
the remission rate, the major concern is
long-term remission maintenance. The
same RAVE authors more recently pub-
lished the 12- and 18-month trial results
(10), which showed comparable remis-
sion rates in both arms. At 12 and 18
months, respectively, 48% and 39% of
the RTX-treated patients, and 39% and
33% of CYC-AZA recipients main-
tained their complete remissions. Those
results demonstrated the non-inferiority
of RTX vs. CYC-AZA but also higher
relapse rates at 12 and 18 months. The
RAVE trial 18-month relapse rate was
29% , twice that observed in other RCTs.
Of course several limitations com-
promise such a comparison: different
induction treatments, patient heteroge-
neity, non-standardised CS treatment.
However, the question of the ability of
CS alone to maintain remission persists.
The results of a retrospective study
showed that longer CS use was associ-
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ated with fewer relapses (46). Based on
that finding, long-term low-dose CS, in-
dependently of other treatments, could
be recommended. A prospective trial to
determine the optimal CS dose and du-
ration is urgently needed to know, once
and for all, the contribution of keeping
AAV patients on CS. The prospective
TAPIR trial to investigate the effect
on disease flare and/or relapse rates of
low-dose CS vs. CS discontinuation in
GPA patients in remission, is currently
recruiting patients in the US. At present,
our strategy is to keep AAV patients on
low-dose CS, gradually diminished to 5
mg at 12 months, then further progres-
sively tapering, mg by mg, until com-
plete withdrawal during the second year
of treatment.

Long-term low-dose CS (5-8 mg/day
oral and/or inhaled) is usually pre-
scribed to control residual asthma in
EGPA patients, most of whom are in
vasculitis remission. This context ex-
plains why it is not possible to analyse
the preventive role of CS on EGPA re-
lapses.

(How) Can we stop immunosuppression
/immunomodulation?

Although the early period of induction-
remission for AAV is now better codified
and maintenance-treatment modalities
are better understood, its optimal treat-
ment duration remains a matter of dis-
cussion among specialists. Recent pub-
lications on the more extensive use of
biotherapies, especially RTX, raise new
questions about maintenance therapy.
Considering conventional AAV treat-
ments, comprising induction with CYC
and CS followed by AZA or MTX
maintenance, most physicians treat
patients for 18 months to 2 years but,
because of high relapse rates in all pub-
lished studies, it is obvious that opti-
mal long-term therapy remains elusive.
Springer et al. suggested keeping pa-
tients on long-term AZA to reduce the
relapse risk (47) and Hoffman urged
our group to “advocate for long-term
indefinite maintenance therapy in all
patients with GPA” (48). The demon-
stration of RTX non-inferiority to CYC
for induction-remission (1, 2) and its
superiority to AZA to maintain remis-
sion brought new hope (3). However,
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the demonstrated RTX superiority to
AZA after 28 months of follow-up
was tempered by some later relapses,
especially in anti-PR3-ANCA-positive
patients (personal observation). This
warning of relapses must be confirmed
but, in our opinion, could underscore
that 1) RTX does not cure AAVs; 2)
long-term maintenance therapy might
help prevent relapses; and 3) Hoff-
man’s suggestion to maintain decades-
long immunosuppression could be ap-
plicable to RTX.

The decision to keep patients on long-
term immunosuppressants or biother-
apy could be responsible for SAEs,
mainly infections and malignancies,
and such a decision can only be made
after taking the relapse-prevention/AE-
development-risk ratio into account.
Infections have occurred frequently in
all trials with conventional treatments
but biotherapies can also cause AEs
(49, 50). Among conventional treat-
ment AEs, infections, sterility and ma-
lignancies have been reported (49-52).
However, prescribing CYC for only a
few months markedly limits the risks
of malignancy or sterility. The short-
term infectious risk is lower but late in-
fectious complications occur and might
be increased when RTX is prescribed
because it induces prolonged, very low
immunoglobulin levels. Therefore, the
infectious risk should be evaluated for
months or years after its administra-
tion. Late infectious complications
could compromise the choice to in-
fuse RTX over several years. If such
a decision were made, a preventive
anti-infectious policy would have to be
organised and codified, including pre-
ventive detection of JC virus, as is now
proposed for multiple sclerosis patients
exposed to natalizumab and other treat-
ments (53).

Special conditions

Does end-stage renal disease (ESRD)
modify treatment?

We frequently observed that ESRD im-
plicated discontinuation of CS and im-
munosuppressants. It has been shown
in some other autoimmune diseases,
like systemic lupus erythematosus
(SLE), that ESRD onset coincided with
prolonged SLE remission or at least

very low disease activity. AAV-evo-
lution profiles differ among entities,
especially anti-PR3 AAVs, that some-
times relapse very late, even decades
after the first disease manifestations.
No available proof or observation sug-
gests that ESRD is linked to a remis-
sion or cure of the causal disease, i.e.
vasculitis. On the other hand, we have
observed that the AAV remains active
and may express new clinical manifes-
tations, e.g. alveolar haemorrhage. That
is why we treat ESRD A AV patients ac-
cording to the usual recommendations
to adapt drug doses to renal function,
as appropriate.

How to manage a pregnant patient
with AAV?

Although very limited data are avail-
able regarding pregnancy of AAV pa-
tients, these pregnancies are consid-
ered to be high-risk (54). Most reports
concerned GPA patients. The mother’s
condition at conception is critical for
the outcome of pregnancy. While com-
plications or flares occur in 25% of
pregnant AAV patients in remission at
conception, 40-100% of those preg-
nancies end in miscarriage or thera-
peutic abortion or even the mother’s
death, when conception occurred dur-
ing active GPA (55-58). Obstetric and
vasculitic complications are diverse
including, respectively, preeclampsia,
placenta praevia, premature membrane
rupture, intrauterine growth retarda-
tion, preterm birth, caesarian section,
fetal death and postpartum complica-
tions, and AAV flares, renal deteriora-
tion or subglottic stenosis and/or cra-
nial bleeding that can lead to maternal
and fetal deaths (55, 57-59).

CS and AZA can be used during preg-
nancy. MTX is contraindicated, as it is
highly teratogenic. Although CYC is
cytotoxic and known to be teratogenic
as well, it has been used and was appar-
ently safe during the second and third
trimesters (56, 60).

A few pregnancies in RTX-treated AAV
patients have been reported. Pagnoux et
al. described the first case of an RTX-
treated woman whose pregnancy ended
well (57). Sangle et al. also reported the
favorable outcome of an RTX-treated
GPA patient’s pregnancy (63).
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More recently, Sangle et al. reported
nine GPA patients’ and six EGPA pa-
tients’ pregnancies: one EGPA patient
developed preeclampsia complicated
by premature delivery and newborn
death; another had a flare during preg-
nancy; and six GPA patients experi-
enced flares during pregnancy or the
postpartum period. None had been pre-
scribed CYC (64). Similarly, Fredi et
al. also recently reported on 16 preg-
nancies in four GPA and nine EGPA
patients. Six pregnancies were compli-
cated by flares and three by flares dur-
ing the year after delivery (65). Taken
together, the observations of these two
studies suggest a risk of flares during
pregnancy and the year thereafter.

As for other patients with any chronic
autoimmune disease, a few rules should
be applied to pregnancy and AAV pa-
tients: it should be planned only when
the vasculitis has been in remission
for at least >6-months; medical coun-
seling and multidisciplinary follow-
up of the pregnancy are mandatory;
and teratogenic immunosuppressant
drugs (including CYC, mycophenolate
mofetil and MTX) should be stopped
3-6 months before conception for both
men and women (61).

How should elderly AAV patients

be treated?

AAV also occurs after 65 years old and
it is not uncommon to see patients with
AAV, mainly MPA, after 90 years old.
An elderly population has rarely been
described (66) but, in addition to the
risk of death related to AAV severity
(as assessed by the FFES) (6), patients’
general condition at older ages may add
risk factors jeopardising their outcomes.
Increased risk of infections, denutri-
tion and modified drug metabolism are
well-known and, until recently, recom-
mendations to adapt therapeutic agents
for the elderly were limited to arbitrary
CS- and CYC-dose reductions for re-
mission induction. Based on a series of
150 elderly patients from Sweden and
the Czech Republic (67) (mean age 79
years), 30% died and 25% required di-
alysis 1 year after diagnosis.

Our group previously showed that si-
multaneously lowering the CS and
CYC doses achieved the same remis-
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sion rate as high-dose CS and higher
conventional CYC dose, but fewer and
less severe AEs (68). The 3-year analy-
sis of the 108 patients randomised in
that trial included 53 patients (21 GPA,
21 MPA, 8 EGPA, and 3 polyarteritis
nodosa (PAN)) in the arm with lower
CS and CYC doses and 51 patients (15
GPA, 23 MPA, 6 EGPA, and 7 PAN)
in the conventional arm found, respec-
tively: 32 (60%) vs. 40 (78%) had >1
SAEs (p=0.04), most frequently in-
fections; six (11%) vs. seven (14%)
failed to achieve remission; and nine
(17%) vs. 12 (24%) died. Those results
showed, for first time, the negative im-
pact of intensive treatment with no sur-
vival benefit.

Based on that RCT’s findings and a
reasonable approach to caring for el-
derly patients, it seems logical to 1)
treat patients with active AAV because
we can expect a satisfactory survival
rate; 2) choose the therapeutic regimen
based on known drug AEs; 3) evaluate
treatment strategies based on life ex-
pectancy and quality of life.

When should renal transplantation be
proposed/authorised for AAV patients?
When AAV patients develop ESRD,
kidney transplantation may be an op-
tion. It is not contraindicated and
should be proposed to all AAV patients
with ESRD not limited by their general
condition and accepting subsequent
therapeutic constraints. Outcomes are
good and do not differ from those of
patients without vasculitis, except that
AAV patients who are anti-PR3-AN-
CA-positive at transplantation have a
greater risk of poorer outcomes (69).
No formal recommendation has been
established to organise renal transplan-
tation in AAV patients. However, com-
mon sense and case-series outcomes
can help the clinician adopt some el-
ementary rules to indicate renal trans-
plantation. First of all, a remission, de-
fined as the absence of clinical symp-
toms and stable biological parameters
under maintenance, without consider-
ing ANCA status, should be obtained
before transplantation.

Based on our experience, we recom-
mend waiting at least 2 years after
starting treatment and 12 months after
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obtaining remission. For patients satis-
fying transplantation indications after
a relapse, the interval should be longer
before such an undertaking. The minor
clinical symptoms that could precede
relapse should be sought when pos-
sible: arthralgias, asthenia, crusting in
GPA patients, new anti-PR3-ANCA-ti-
ter rise or detectability if they had pre-
viously disappeared. It was shown that
ANCA-positive patients, especially
anti-PR3 at the time of transplantation,
relapsed more than those with anti-
MPO-ANCA (OR 2.19) (69). Accord-
ing to the Dutch survey patients, vascu-
litis-relapse risk was 2.8%/patient-year
and was independently associated with
subsequent graft loss (70, 71.

How to use ANCA-test results as a
marker of relapse and contraindica-
tion to renal transplantation remains a
major concern. Patients can be trans-
planted despite ANCA-positivity but
perhaps not all of them. We know now
that the relapse risk is lower in anti-
MPO- than anti-PR3-ANCA—positive
patients (10).

Results regarding ANCA titer as a
predictor of relapse are controversial.
Many patient series failed to show any
clear contribution of the ANCA titer
to predicting an oncoming flare (32)
and, thus, to postpone transplantation
because of increased anti-PR3-ANCA
titer. We do not have the answer but,
it seems reasonable that, for a rapidly
rising ANCA titer or ANCA reappear-
ance, the patient should be followed
for several months before reconsider-
ing transplantation. In the absence of
clinical manifestations, transplantation
should be authorised and the patient’s
name should be put back on the trans-
plantation-waiting list.
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