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Dear Editor,

Multiple sclerosis (MS) is an autoimmune, chronic inflammatory
demyelinating disease of the central nervous system (CNS). With a
growing number of available disease-modifying drugs (DMDs), the
transition between different drugs has become an increasingly complex
challenge. Some DMDs such as natalizumab and fingolimod have been
associated with disease reactivation or even rebound of disease activity
after cessation [1-3].There is no consensus regarding how the choice
and timing of the next drug after fingolimod affects the risk of disease
reactivation. Furthermore, although disease reactivation after fingoli-
mod discontinuation have been nearly exclusively observed in patients
with relapsing-remitting MS, it can occur even in patients with sec-
ondary progressive MS (SPMS) [4].

Siponimd, a selective sphingosine-1-phosphate (S1P) receptor 1 and
5 modulator, is the only approved DMD for the treatment of SPMS in
Japan. Similar to fingolimod, siponimod reduces inflammatory activity
by inhibiting the egress of S1P-sensitive subsets of lymphocytes out of
lymph nodes [5]. We report an unusual case of disease reactivation in a
patient with SPMS who was switched treatment from fingolimod to
siponimod.

A 49-year-old female patient was diagnosed with relapsing-remitting
MS at the age of 42. She was started on disease-modifying therapy with
fingolimod due to high disease activity; three relapses in the previous
year and the presence of gadolinium-enhancing brain lesions before
fingolimod. During the first two years after initiation of fingolimod, she
experienced several relapses with incomplete recovery and progressive
increase in brain magnetic resonance imaging (MRI) lesion load, and her
score on the Expanded Disability Status Scale (EDSS) deteriorated from
3.5 to 5.5. In the next five years, she was relapse-free without MRI ac-
tivity; however, her disability gradually worsened to EDSS score of 7.0
and she was diagnosed with SPMS. Fingolimod was considered to be
insufficient to prevent disease progression independent of relapse ac-
tivity and treatment switching was decided. Because she was positive for
anti-John Cunningham virus antibody and none of B-cell-depleting
drugs was approved for the treatment of MS in Japan, fingolimod was
switched to siponimod without wash-out period. Peripheral lymphocyte
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count at initiation of siponimod (day 1) was 376/pL, and 433/pL at day
7. She developed double vision at day 11 and visited to our hospital at
day 14 because her symptom persisted. Neurological examination
revealed no new additional findings except for right internuclear oph-
thalmoplegia. Brain MRI showed multiple hyperintense infra- and supra-
tentorial lesions on fluid-attenuated inversion-recovery images, some of
which were enhanced with gadolinium (Fig. 1). Her peripheral
lymphocyte count remained depressed (380/pL) while taking siponi-
mod. A work-up for infectious causes was negative. Standard cerebro-
spinal fluid (CSF) analysis showed slightly elevated protein level (59
mg/dL) and normal cell count (8 lymphocytes/uL). Elevated levels of
IgG index (1.07) and myelin basic protein (613 pg/mL) were found in
the CSF. A diagnosis of disease reactivation associated with fingolimod
discontinuation was made and siponimod was switched to fingolimod
immediately. She also received two cycles of pulse therapy with intra-
venous 1000 mg of methylprednisolone for three days, which led to a
marked improvement of her clinical symptom and MRI findings.

To our knowledge, this is the first case of disease reactivation
immediately after switching treatment from fingolimod to siponimod in
a patient with SPMS. Increases in clinical and MRI activity have been
widely reported in relation to fingolimod discontinuation [1,2]. In some
patients, disease activity can exceed pre-treatment baseline; thus, it is
referred to as a rebound syndrome. Given the mild symptom and high
disease activity at pre-fingolimod baseline, a disease reactivation rather
than true rebound would be expected in this case.

It is noteworthy that disease reactivation occurred despite treatment
with siponimod following fingolimod discontinuation. Both fingolimod
and siponimod are S1P receptor modulators; fingolimod binds to four
(S1P1, S1P3, S1P4 and S1P5) of the five S1P receptors, whereas sipo-
nimod binds only S1P1 and S1P5 receptors. S1P1 plays an essential role
in lymphocyte egress from secondary lymphoid organs and an over-
expression of S1P1 receptor on lymph node-entrapped lymphocytes was
observed before clinical rebound in an animal model of MS [6].This
supports mechanism for disease reactivation due to a rapid lymphocyte
reconstitution following fingolimod discontinuation, but this mecha-
nism would not be expected in this lymphopenic patient continuously
treated with S1P1 receptor modulator.
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Astrocyte expresses S1P receptors, particularly S1P1 and S1P3 re-
ceptors. Because both S1P1 and S1P3 receptors are upregulated on
activated astrocytes in the CNS inflammation [7], astrocyte is consid-
ered to be a target of fingolimod. In the neuropathological study of the
autopsy case of rebound syndrome following fingolimod discontinua-
tion, an overexpression of S1P receptors was observed on reactive
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astrocytes [8]. Because siponimod does not bind to S1P3 receptor, it is
hypothesized that dysregulated S1P receptor-mediated signaling in
astrocyte triggered via S1P3 receptor after switching from fingolimod to
siponimod leads to the activation of nuclear factor-kB and release of
inflammatory cytokines and nitric oxide [8], which could in part explain
the mechanism of disease reactivation in this case. This hypothesis is

Fig. 1. Brain MRI before and after switching
treatment from fingolimod to siponimod.
Axial views of fluid-attenuated inversion-re-
covery (FLAIR) images at different time
points are displayed. Gadolinium-enhanced
imaging was not performed at disease reac-
tivation (day 14), but there were several new
and enlarging FLAIR hyperintense lesions
(b1-4). The thick white arrow indicates right
pontine dorsomedial tegmentum lesions
(b1). After resumption of fingolimod and one
cycle of intravenous methylprednisolone
pulse therapy (days 21), an improvement of
MRI findings was observed but there were
gadolinium-enhancing lesions on T1-
weighted images (thin white arrow in Gd-
c3 and c4). After additional one cycle of
intravenous methylprednisolone pulse ther-
apy (day 38), gadolinium enhancement was
disappeared (Gd-d3 and d4) and there was
no evidence of new or enlarging FLAIR
hyperintense lesions thereafter.

FTY: fingolimod, Gd: gadolinium.
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supported by the observation that new lesions did not continued to form
after resumption of fingolimod, although in vitro assay showed that
siponimod inhibits astrocyte inflammatory activity as sufficiently as
fingolimod [9].

Another characteristic point of this case is the timing of disease
reactivation. Disease reactivation or rebound syndrome often occur
4-16 weeks after fingolimod discontinuation [1,2]. This timeline is
consistent with the long half-time of fingolimod of 6-9 days. However,
in this case, disease reactivation occurred only 11 days after fingolimod
discontinuation. Similarly, Ashtari et al. reported the case of severe
rebound developed 12 days after fingolimod discontinuation [10]. This
suggests that the mechanism underlying disease reactivation after fin-
golimod discontinuation may be heterogenous.

In conclusion, this case highlights that disease reactivation may
occur immediately after switching treatment from fingolimod to sipo-
nimod irrespective of the disease course. A careful monitoring of disease
activity is therefore recommended after fingolimod discontinuation.
Further studies are needed to elucidate the underlying mechanisms as
well as risk factors of disease reactivation after fingolimod discontinu-
ation, which will help establish a strategy for the safe switching of fin-
golimod to another DMD.
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