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The targeted-biotherapy revolution for vasculitis treatment:
major advances but certain concerns remain
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During the second part of the 20th cen-
tury and the first part of the 21st, many
things changed in the field of vascu-
litides: classification (1), description of
pathogenic mechanisms (2, 3), descrip-
tion of genetic polymorphisms associ-
ated with some vasculitides (4, 5) and,
as a consequence of these advances,
new therapeutic strategies involving
targeted therapies. Indications of these
novel biotherapies have already been
validated for giant-cell arteritis (GCA)
(6, 7) and ANCA-associated vascu-
litides (AAVs) (8, 9). However, new
treatments require thorough evaluation
of their indications, careful analysis of
the benefit/risk ratio and demonstration
of that benefit on health expenses. Be-
fore considering those issues, I would
like to summarise what was done dur-
ing the past decades.

Vasculitides were lethal diseases and
only a few patients recovered spon-
taneously in the pre-therapeutic era.
The discovery that corticosteroids (CS)
could treat those diseases achieved im-
provement for many patients, and one-
third of those with polyarteritis nodosa
(PAN) (10) and most with GCA recov-
ered. The next step, at the end of the
1970s, was to give oral cyclophospha-
mide in combination with CS (11), for
patients with necrotising vasculitides
whose disease was not controlled by
CS alone. Disease remission was ob-
tained in 14/17 patients and cyclophos-
phamide was then largely prescribed
for most necrotising vasculitides, espe-
cially Wegener’s granulomatosis (now
named granulomatosis with polyangii-
tis; GPA). The efficacy of first-line oral
cyclophosphamide combined with CS
was demonstrated prospectively against
PAN in the 1980s (12). However, the
dissemination of oral cyclophospha-
mide, not only for induction of remis-
sion but also for its maintenance, had a

major impact on patient survival. Ste-
rility, bladder cancer, leukaemias, other
solid tumours ensued, sometimes 3 or 4
decades after completing therapy (13).

Since that time, oral cyclophospha-
mide use has been limited to remission
induction (14) and other maintenance
therapies were identified. Moreover,
pulse cyclophosphamide progressive-
ly replaced oral administration (15),
thereby limiting the risk of side effects
by reducing the total dose received.
The results of several prospective trials
demonstrated the gain obtained with
therapeutic strategies combining CS
and cyclophosphamide, followed by
azathioprine or methotrexate for main-
tenance, with at least 90% long-term
survival (16-18).

Despite those bright and shiny survival
and remission results, many concerns
persisted. One of the most important
was long-term CS toxicities. With re-
mission obtained and along with the
increasing longevity of the popula-
tion, some issues have emerged, like
the effects of osteoporosis, and renal
or neurological sequelae on long-term
survival (19, 20).

The new biologics have distinct mech-
anisms of action: rituximab depletes B
cells thereby stopping antibody pro-
duction, tocilizumab inhibits interleu-
kin (IL)-6, mepolizumab IL5, dupilum-
ab IL4 and IL13, and infliximab checks
tumour necrosis factor (TNF). Another
agent, like the C5a-inhibitor avacopan
(21), aims at sparing CS and other im-
munosuppressants or biotherapies. Re-
course to one of these new players in
the field of vasculitis is not to satisfy
clinicians’ ambitions and egos in evalu-
ating any novel therapeutic approaches.
These drugs are available because they
satisfy unmet needs. American, Euro-
pean and other countries’ drug agencies
have validated these drugs for thera-
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peutic use, and governmental agencies
and healthcare systems reimburse their
costs, because they offer benefits for
disease control, remission maintenance
and safety. That last point necessitates
thorough follow-up over the long-term
because we do not yet have enough
perspective to confirm that these new
agents are safe and can replace conven-
tional molecules.

Rituximab is certainly the biotherapy
that has taken on a major place in the
treatment of AAVs. It is not inferior to
cyclophosphamide to induce remission
(8, 22). Rituximab is now the treat-
ment-of-choice for most patients, pre-
dominantly women of childbearing age
and, more largely, all young patients,
including children. Indications for cy-
clophosphamide adjunction to CS and/
or rituximab are more limited and is
often reserved for severely ill or old
patients with glomerulonephritis and
other anecdotical clinical situations.
Rituximab has also taken a predomi-
nant role in remission maintenance
(9, 23), surpassing the conventional
immunosuppressants, like azathio-
prine. Its effectiveness has been dem-
onstrated but relapses can still occur
(24). New rituximab infusions, admin-
istered systematically, on-demand (23)
or based on clinical history (previous
relapses) and perhaps even biologi-
cal and/or immunological parameters
(23), are also effective at preventing
relapses. However, that agent induces
B-cell depletion, which can persist for
several months and facilitate severe in-
fections. That explains why, despite the
demonstration of long-term rituximab
efficacy to prolong remission (25), we
do not recommend treating patients for
several years.

Notably, observations made during the
COVID pandemic support that thera-
peutic choice (26-28), because immu-
nocompromised patients died, includ-
ing some with rituximab-treated AAVs.
Those events should not condemn the
indication of rituximab to induce re-
mission, but its systematic long-term
use should probably be limited to pa-
tients at risk of relapse. Prolonged ad-
ministration should be now adapted to
predictive relapse criteria, like previous
relapses, ANCA persistence or reap-
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pearance and ANCA subtypes (22, 24).
Rituximab (29) also effectively induces
remission of eosinophilic granulomato-
sis polyangiitis (EGPA), but is not infe-
rior to the other strategies, like CS for
patients with Five-Factor Score (FFS)
=0 (30) or cyclophosphamide for those
with FFS = 1 (31). Its appropriateness
for maintenance is under evaluation.
The agent that is now taking on a large
role in EGPA is mepolizumab. Indeed,
when prescribed in adjunction to CS
and immunosuppressants, it has been
shown to be superior to placebo at pre-
venting relapses (32). Another major
interest of this anti-IL5 is that it facili-
tates CS-sparing and many anti-IL5-
treated EGPA patients are now off CS.
Studies are ongoing to assess the ability
of mepolizumab to induce remission.
Dupilumab also has a place in EGPA
treatment (33). This monoclonal anti-
body targeting IL4 and IL13 has other
indications but has been shown to at-
tenuate asthma and nasal polyps (33).
Indeed, the outcomes of some case se-
ries favour the indication of dupilumab
for patients whose disease is refractory
to other treatments, including anti-IL5,
or those with relapsing disease.
Infliximab, one of the first biologics, is
usually not active against vasculitis, ex-
cept for patients with adenosine deami-
nase 2 (ADA2) deficiency (34), a ge-
netic form of PAN; this anti-TNF effec-
tively prevents strokes, one of the most
severe manifestations of the disease.
Tocilizumab, an anti-IL6 biotherapy, is
now approved to treat GCA. In a ran-
domised prospective trial comparing CS
to CS + tocilizumab, tocilizumab-arm
patients more frequently entered sus-
tained CS-free remission than patients
treated with CS alone (6, 7). Another
randomised controlled trial comparing
CS + methotrexate to tocilizumab + CS,
is ongoing with the same objective of
obtaining CS-sparing remission.

These new therapeutic strategies in-
duced remission but with very little dif-
ference from conventional therapies,
satisfying only non-inferiority criteria.
In our opinion, their major advantage
is CS-sparing, mainly for patients with
GCA or EGPA. The negative long-term
impact of CS is well-known. CS-asso-
ciated long-term mortality and morbid-

ities are mainly osteoporosis with frac-
tures, diabetes, arterial hypertension
and its consequences, and infections.
Being able to lower the CS dose with
biotherapies will change the patients’
outcomes, especially for the elderly,
and will improve their future survival
and quality of life.

Recently, a CS5a-receptor antagonist
(21) was approved with the objective
of tapering CS. Avacopan was non-
inferior but not superior to simply ta-
pering CS with respect to remission
at week 26 and was superior to CS-
tapering with respect to sustained re-
mission at week 52. Serious adverse
events were comparable in the two
groups, as were vasculitis relapses.
However, avacopan’s real contribution
could lie elsewhere, i.e. improving re-
nal function of vasculitis patients with
glomerulonephritis, but the encourag-
ing results (21) must be supported by
a prospective study. Considering CS-
sparing, trial results (35) showed that
it was possible to prescribe lower CS
doses for rituximab-treated patients,
with an induction dose of 0.5 mg/kg
and discontinuation after 5 months vs 1
mg/kg and 10 mg, respectively, for the
other group. Those findings, and others
(36), clearly highlighted that patients
have been overtreated with CS for dec-
ades and that tapering can be obtained,
even without adjunction of new drugs.
The message from all those studies is
that clinicians have taken into account
the dimension of vasculitis evolution,
which cannot be only viewed in the
short term; clinicians must integrate
long-term morbidities, and the delete-
rious effects of the disease and its treat-
ments when therapies are prescribed at
too high doses, for too long and some-
times inappropriately.

Targeted therapies are expensive.
Health authorities are responsible not
only for approving drugs but also for
assessing their impact on each nation’s
healthcare budget. We advocate for the
strong implication of clinicians, espe-
cially academics, to demonstrate that
the benefits for patients should be as-
sociated with medical-economic stud-
ies. The National Institute for Health
and Care of Excellence (NICE) which
evaluates drugs for England and Wales,
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investigates new drugs not only for
their efficacy but also uses medical-
economic criteria. In France and other
European countries, determining the
medical-economic impact of medica-
tions is now becoming crucial. Regard-
ing maintenance therapies for AAVs,
we proved that the rituximab was cost-
effective with an Incremental Cost Ef-
fectiveness Ratio (ICER) of 224 euros
to prevent one relapse (35). That deter-
mination has not been made for other
biotherapies, leaving this responsibil-
ity to health authorities. In our opinion
medical-economic studies should be an
academic task, leading to wise, well-
informed medical prescriptions.

The conclusions of this editorial are
that, in the field of vasculitis, as well
as many other medical specialties, the
therapeutic advances are largely based
on the availability of agents focusing on
pathogenetic mechanisms. Inevitably,
those molecules will progressively re-
place conventional drugs. We plead for
their reasonable and wise use, which
should be available worldwide and not
only in countries with a high Gross Na-
tional Product per capita. The second
conclusion is that treatment objectives
are not only to obtain and maintain re-
mission “at all costs” but that clinicians
should also protect patient’s future, in
terms of quality of life and limitation of
morbidities. Sometimes, it could prob-
ably be more acceptable for a patient
to experience a minor relapse, easily
treated with minor drugs, than to sys-
tematically overtreat patients to pre-
vent a severe relapse which might nev-
er occur. Hence, the future objective
should be to establish criteria able to
predict relapses and/or flares, and their
severity, to target only patients at risk.
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