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To the Editor,

Management of tumors in Neurofibromatosis type 2 (NF2)
patients is challenging, based on follow up, surgery, radio-
surgery or chemotherapy by bevacizumab [1]. Based on
pre-clinical data in mice showing that mTORCI1 inhibi-
tion could delay growth of Nf2-related schwannomas [2],
we have conducted a prospective single-institution open-
label phase II study to evaluate the effect of everolimus
in 10 NF2 patients with growing vestibular schwannoma
(VS) [3]. In this trial, five patients, treated daily with 10 mg
of everolimus, had stable disease with a median annual
growth rate decreasing from 67%/year before treatment
to 0.5%/year during treatment. In these patients, tumor
growth resumed within 3—6 months after treatment discon-
tinuation. According to the protocol, everolimus was then
reintroduced in four patients and VS decreased in volume
by a median 6.8% at 24 months. Time to tumor progres-
sion (TTP) in these patients increased threefold during
treatment. Thus, we amended the trial protocol to resume
treatment for 2 additional years, figuring a 48 months-long
clinical trial. At the end of the first 24 months, four subjects
(#2, #5, #9, #10) consented to continue treatment and post-
pone the end of the study. In the second part of the study,

P4 Michel Kalamarides
michel kalamarides @aphp.fr

Assistance Publique Hopitaux de Paris, Hopital Beaujon, 100
boulevard du General Leclerc, 92100 Clichy, France

Neurochirurgie, Hopital Pitié Salpétriere, Assistance
Publique Hopitaux de Paris, 47-83, boulevard de 1’Hopital,
75013 Paris, France

University of California Los Angeles, 10833 Le Conte Ave,
Los Angeles, CA 90095-1624, USA

everolimus was given until progression for a maximum of
2 years. The new baseline volume was set as the volume
at everolimus resumption. Time to tumor progression was
defined as the time needed for 20% increase in VS volume
[3, 4].

Individual volume curves are shown in Fig. la.
Although tumor volume increased with a rebound effect
when everolimus was stopped at the end of the first year
of treatment, everolimus resumption was associated with
a decrease in volume in all subjects. Best VS volume
response was —11.8, =9, —5.4, and —22% under everoli-
mus. During the second period of the trial, two subjects
were withdrawn from the study for tumor progression after
a total of 36 and 39 months of treatment. Two subjects
completed the trial with tumor stabilization after 33 months
of continuous everolimus administration (total of 45
months of treatment) for one and tumor progression at 45
months for the other. Overall, time to progression of VS in
these four subjects was delayed from a median 2.9 months
(3.3, 4.2, 2.4, and 2.6) before treatment to 13.9 months
under everolimus (13.5, 14.2, 13.9 and not reached, respec-
tively) (Fig. 1b). Thus we observed a fourfold increase in
TTP under treatment.

Two out of four subjects presented a measurable asymp-
tomatic frontal meningioma. The TTP of these meningi-
omas increased from 5.5, and 8.5 months before everoli-
mus treatment to 17.3, and not reached after 26.4 months
of everolimus administration, respectively. This suggests
that everolimus can induce tumor stabilization also in
meningiomas.

Everolimus was well tolerated with mainly minor
grade 1 toxicity, and 2 grade 2 adverse events (wound
delay and sinusitis). Of note, most of the symptomatic
adverse events (e.g. mouth ulcers) occurred during the
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Fig. 1 a Volumetric evolution of target vestibular schwannoma in
four NF2 subjects. Pink background: period of treatment with everoli-
mus; crosshatched background: treatment with bevacizumab. The
horizontal dotted lines represent +20/—20% tumor growth. b Time to

first month of treatment, and their consequences on daily
life eventually became negligible with time.

Hearing remained stable in three out four subjects. In
two subjects withdrawn from the study because of pro-
gressive tumor growth, MRI was performed 6 weeks
after everolimus discontinuation to monitor for a pos-
sible rebound effect on tumor growth rate, as observed
after they completed the first year of treatment. Vestibu-
lar schwannoma volume was similar in the two patients
(2.4 and 1.2 cm?), and no rebound effect on VS growth
was noted this time. The progressive loss of everolimus
inhibiting activity resulting in tumor progression seems
to annihilate the risk of a severe rebound effect.

At the end of the 4 years-trial, one patient was stable
under everolimus and requested to continue treatment
outside the frame of a clinical trial. Bevacizumab was
offered to the three patients showing tumor growth. Beva-
cizumab was well tolerated, and resulted in tumor reduc-
tion in one patient (—45% in 8.2 months), stabilization
in another (+7.9% in 6.7 months), and has not yet been
evaluated in the third patient. Based on this limited num-
ber of patients, everolimus administration does not seem
to preclude the use of bevacizumab in case of tumor pro-
gression, and the side effect profile seems different.

@ Springer

Time (months)

12 15 18 21 24 27 30 33
Time (months)

o

6 9 12 3 6 9

progression of target vestibular schwannomas in four NF2 subjects.
Median interpolated time to progression before everolimus treatment
was 2.9 months, and was 13.9 months under treatment. Pink back-
ground: period of treatment with everolimus

In conclusion, this long-term trial in NF2 patients shows
that everolimus is able to slow down the growth of VS.
Long-term clinical trials remain challenging but are man-
datory to evaluate the long-term efficacy and side effects
in chronic disease with benign and slow growing tumors
such as NF2. Importantly, the use of everolimus does not
preclude further treatment with bevacizumab in case of dis-
ease progression.
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