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ABSTRACT

Object. To report on the extended fol-
low-up of relapsing/refractory CSS pa-
tients treated with mepolizumab with
respect to relapse rates.

Methods. The follow-up consisted of
regular clinic visits of patients who re-
ceived nine infusions of mepolizumab
(750mg IV) and switched to methotrex-
ate 0.3mg/kg for maintenance of remis-
sion. Glucocorticoids were maintained
as low as possible. Disease activity
was measured using the Birmingham
Vasculitis Activity Score (BVAS). Dis-
ease states as remission or relapse
were defined according to the EULAR/
EUVAS recommendations. The serum
eosinophil cationic protein (ECP) was
measured regularly and concentrations
were correlated with BVAS.

Results. The follow-up of the study
population under standard methotrex-
ate maintenance therapy was extended
to a median of 22 months. Three of nine
patients were still in remission at the
end of follow-up. During this time five
major relapses in three and seven mi-
nor relapses in five out of the total nine
patients were recognised. ECP levels
were found to correlate stronger with the
BVAS (r=0.38; p<0.0001) than other
measures such as eosinophil counts.
Conclusion. After induction of remis-
sion with mepolizumab the major-
ity of patients suffered relapses when
switched to methotrexate maintenance
therapy. These data suggest that pa-
tients with CSS may require long term
treatment with mepolizumab. Future
trials in CSS should use other doses or
dosing intervals for patients in remis-
sion. ECP is a promising marker of dis-
ease activity in CSS.

Introduction

We recently reported on the use of me-
polizumab, an IL-5 antibody, for the
treatment of refractory or relapsing
Churg-Strauss syndrome (CSS) (1).
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While this antibody induced remission
in nine out of ten patients, switching to
methotrexate maintenance therapy led to
several relapses after a median follow-
up of ten months. Here we report on the
extended follow-up of this trial popula-
tion. We wanted to find out whether sta-
bilisation occurs after a longer period
of methotrexate treatment as it is well
now that this drug needs several weeks
to develop its full effect. We further
wanted to investigate if those patients
who were still in remission at the end
of the first follow-up period achieved
long-term remission. The potential of
mepolizumab to induce long-term re-
mission in CSS patients with a history
of frequent relapses is not known. The
close monitoring during the trial phase
was also used to evaluate potential new
makers of disease activity, especially
the eosinophil cationic protein (ECP).
Peripheral blood eosinophil counts are
no reliable surrogate for disease activ-
ity as they are very sensitive to gluco-
corticoid (GC) treatment and drop rap-
idly in response to medium to high GC
doses. As shown in earlier trials in CSS
but also in the Hypereosinophilic Syn-
drome (HES) mepoplizumab also leads
to a rapid clearance of eosinophilis
from peripheral blood (1-3). However,
clinical experience suggests that dam-
age in CSS can occur in the absence
of eosinophils in peripheral blood. It is
likely that eosinophil tissue infiltrates
show a slower response to medica-
tion. Furthermore, biopsy studies have
shown that eosinophils tend to disinte-
grate fast becoming identifiable only by
their remains (4). Since ECP is a major
protein of eosinophils and is released
during disintegration it can be detected
in serum or plasma. Thus, ECP seems a
promising candidate marker in CSS and
possibly reflects the whole “eosinophil
load” of the body (5). Indeed there are
earlier reports on higher ECP serum
levels in active vs. inactive CSS (6,
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Fig. 1. Box plot of the changes during the course of the study: prednisolone dose (first line), Birmingham Vasculitis Activity Score (BVAS, second line), abso-
lute eosinophil count in peripheral blood (third line), and serum concentration of the eosinophilic cationic protein (ECP, fourth line). Outliers are depicted as o.

7). In this extension study we wanted
to correlate ECP serum levels with the
established measure of disease activity,
i.e. with the Birmingham Vasculitis Ac-
tivity Score (BVAS) (8).

Patients and methods

Patients included in the original trial
of mepolizumab (1) in refractory or re-
lapsing CSS were followed in repeated
visits for re-evaluation. A clinical and
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laboratory work up was performed at
each visit and BVAS scores were cal-
culated as described (1). According to
the protocol mepolizumab was stopped
after nine 750 mg infusions and pa-
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Table I. Relapses after stopping mepolizumab.

Patient number

Days after
last infusion

Clinical manifestation

Major relapses

eosinophilic alveolitis (31% in bronchoalveolar lavage), rhinitis
re-occurrence of ventricular arrhythmia, progressive neuropathy
eosinophilic alveolitis (11% in bronchoalveolar lavage), sinusitis

arthralgia, constitutional symptoms

2 848

5* 137

7* 139

7 307 alveolar haemorrhage
Minor relapses

1* 290 sinusitis

1 695 sinusitis, rhinitis

2% 176

3 858 progressive neuropathy
7* 27 sinusitis, rhinitis

7* 529 sinusitis, rhinitis

9* 223

sinusitis, constitutional symptoms

Relapses that already have been reported (1) are marked with*.

tients were switched to methotrexate
(MTX) 0.3mg/kg BW for maintenance
of remission. GCs were kept as low as
possible according to the judgment of
the patient and the treating physician.
In this phase there was no fixed steroid
scheme.

Definitions to describe disease state
and activity were used as given by the
EULAR/EUVAS (9).

All patients gave written informed con-
sent and the original trial was registered
under NCT00716651. The local ethics
committee approved the study.

ECP serum levels were measured at
each visit during the active treatment
phase as well as during follow-up. The
UniCAP 100 E test was used (Phardia,
Freiburg, Germany).

For statistical analysis the GraphPad
Prism 5 Software (GraphPad Software,
La Jolla, USA) was used. The #-test for
paired samples and the spearman corre-
lation were used as appropriate. P-val-
ues <0.05 were considered significant.

Results

Ten patients were included in the ini-
tial study as described. For individual
patient characteristics and outcomes
during the ten-month follow-up see
(1). At week 32 nine patients were
switched to MTX (0.3 mg/kg BW)
plus GC according to the protocol. The
median follow-up now was 22 month
(range 7 to 30). Three of nine patients
were still in remission at the end of this
study (last visit at weeks 79, 134 and

143). In addition to the already report-
ed relapses two other major and two
minor relapses occurred (see Table I).
The mean eosinophil counts rose after
stopping the anti-IL-5 medication and
in six of the nine patients GC-doses
had to be increased above 7.5 mg/d.
The main findings are depicted in Fig-
ure 1.

In the pooled data of all patients there
was a highly significant correlation
between the BVAS scores and ECP
levels (r=0.31; p<0.0001, Figure 2).
When looking at individual patients a
significant correlation between BVAS
and ECP was found in four cases.
There also was a correlation between
eosinophil counts and ECP (r=0.36;
p<0.0001) and between BVAS and
eosinophil counts (r=0.28; p<0.0001).

Discussion

Our initial study of mepolizumab in
refractory and relapsing CSS demon-
strated the potential of mepolizumab
to induce and maintain remission (1).
We also confirmed the steroid sparing
properties of this anti-IL-5 treatment
shown earlier in HESs (2, 3). The fol-
low-up data presented here provides
further support on how future use of
mepolizumab in CSS may be recom-
mended. In light of the high relapse
rate after stopping mepolizumab it
seems not advisable to use it only for
induction of remission. Therefore, the
well established principle of the se-
quence of induction of remission fol-
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Fig. 2. Correlation between the Birmingham
Vasculitis Activity Score (BVAS) and the se-
rum concentration of the eosinophilic cationic
protein.

lowed by maintenance, e.g. with MTX
(10) therapy that clearly is beneficial
in GPA and MPA (11) may not be opti-
mal in CSS. Amongst many other evi-
dences including genetic studies this
underlines the differences between the
conditions subsumed under the expres-
sion of AAV (12). On the other hand
the finding that three patients reached
long term remission argues against an
illimitable use of mepolizumab, par-
ticularly with regard to the still lack-
ing long-term safety data. Instead of
cessation of the medication, slow dose
reduction or alternatively prolongation
of application intervals seems rational.
However, the question will be which
parameter should guide these therapy
changes. To date, there is no reliable
marker sufficiently indicating increas-
ing disease activity prior to clinical
manifestations. Especially, in treated
patients eosinophil counts do not nec-
essarily reflect activity. In our actual
-but also in earlier- cohorts even ma-
jor relapses were accompanied only
by mild increases. As serum-ECP was
shown earlier to be increased in active
vs. inactive CSS (6, 7) it seemed rea-
sonable to try to correlate this param-
eter with measures of disease activity.
The BVAS, although not perfectly suit-
able for CSS, is the only established
composite index for this purpose. In
this work the correlation between
BVAS and ECP was stronger than that
for BVAS and eosinophil counts. How-
ever, due to the low number of patients
and the relatively long time intervals
between the visits it is not clear wheth-
er or not increase in ECP might pre-
cede disease flares and therefore could
be used to guide preemptive therapy.
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