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Eicaywyn: H @ivykoMipodn €ival n npmtn and tou otépatos Bepanegia n onoia éxel ndpel éykpion yia
v unotponidlouca okAnpuvon Katd nAdkas. Xe aviiBeon pe tnv avadutikh nepiypaen tou rebound ¢ai-
vopévou tns vatanifoupdunns, ta dedopéva oxeukd pe v miBavn enavevepyonoinon ts vooou kai v
avantuén oykopopewy annolmoswy Petd T diakonh s @ivykoAiuddns npoépxovial Yévo and avapopés
NEPIOTATKMDY KAl PIKPES OEIPES NEPIOTATIKDV.

Mé£Boboi: Mapouaidletal éva NePIOTATIKO E ENAvevepyonoinon tns vooou, Baciopévn o€ KAIVIKA Kal anel-
Kovioukd kpithpia, 4 phves petd tn dlakonn s @ivykofipédns. Enions yivetal avaokdnnon s OXEUKAS
BiBRioypaias yia tnv agioAdynon twv KAIVIKDVY XapaKINPICUK®V Twv 81aB€0ipwy NapOpoIwy NEPICTATKWDY.
Anoteféopata: fuvaika 31 €y, pe didyvwon unotpornidloucas okAnpuvons katd nAdkas, SIEKOYE tn
Bepaneia ye @ivykoNipodn Adyw avantuéns olwdous Aeppoeidols unepniacias Tou otopdxou. TEooepIs
pAves petd tn diakonn, n aoBevhs napouaciace veuponoyikh enibeivwon pe diatapaxés tns Badions, alpwdi-
€s Kal abuvapia 6e€imv dkpwvy. H payvnukn topoypagia eykepdiou €0€1Ee onpavukn au&non otov aplBuo,
Tov GYKO Kal tnv evepyodtnta twv nponyoupevwy anfoimoswy. H cofapdtnta ths KAIVIKAS KAl aKTVOAoYIKAS
enmdeivwons unepéPn oe peyano Babud tn dpactnpidtnta tns vooou katd to didotnua npiv i Bepaneia
pe ivykonipédn. H avaokonnon s BiBAioypagias avédeite ouvonikd 46 napoduola NEPIOTATKE aoBeviv
nou napouciacav aivépevo rebound petd tn Siakonh s QivykoNipoddns, evids XpovikoU dIaothpatos nou
Kupaivovtav peta&l 4 kai 16 €Boouddwyv and m diakonh. H nAgiovotnta twv NEPINTWOEWY avianokpionkav
otn Bepaneia pe otepoeldn.

Zupnepdopata: H diakonn ms @ivykoMiuddns pnopei va odbnyhoel oto gpaivopevo rebound os aoBeveis pe
unotponidlouca okAnpuvon Katd NAAKas, PJe anotéAsopd onuavtkn KAIVIKA Kal aneikoviotkn emdeivawon.
Mapd tov aufavopevo apiBud twv dNPOCIEUPEVWY NEPICTATKDY, N akpIPNs enikpdtnon Kai ol niBavoi npodi-
abeoikol napdyovies napapévouv dyvwotd. Meyanes npoonukés A nAnBuopiakés Ye€tes analtouvial, Wote
va neplypagei ue akpipeia 1o eaivopevo rebound kal va npoadlopiotel n BEAtotn Bepaneutikh avtpetmnion.

Né€eis eupetnpiou: Oivykoniyddn, rebound, okAnpuvon katd nAdkas
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Abstract
Obijectives: Fingolimod is the first oral medication approved for relapsing-remitting multiple sclerosis ther-
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apy. In contrast to the thorough description of the rebound effect of natalizumab, data about a possible
disease re-activation and development of tumefactive lesions after fingolimod discontinuation results only
from case reports and small case series.

Methods: We present a case with disease reactivation, based on clinical and radiological evidence, 4
months after fingolimod withdrawal. We also reviewed the relevant literature to evaluate clinical charac-
teristics of similar cases that were available.

Results: A 31-year-old woman, diagnosed with RRMS, discontinued fingolimod treatment due to nodular
lymphoid hyperplasia of the stomach. Four months after fingolimod cessation, the patient experienced
neurological worsening with gait disturbances, numbness and weakness in her right extremities. Brain-MRiI
showed substantial increase in the number, volume and activity of pre-existing MS lesions. The severity of
clinical worsening and of radiological exacerbation largely exceeded the disease activity during prior fingo-
limod treatment. Literature review disclosed a total of 46 similar cases that presented with rebound phe-
nomenon following fingolimod discontinuation, with the elapsed time ranging between 4 and 16 weeks.
The majority of the cases were responsive to steroid treatment.

Conclusions: Cessation of fingolimod may result in rebound effect in patients with relapsing multiple scle-
rosis, whichmay cause substantial clinical deterioration and neuroimaging exacerbation of disease activity.
Despite the increasing number of published case reports, the exact prevalence or precipitating factors
remain unknown. Large prospective or population-based studies are needed to accurately describe this

phenomenon and identify optimal therapeutic management.

Key words: Fingolimod; rebound; multiple sclerosis

Objectives

In the recent years, several new immunomodulat-
ing drugs have been approved for the treatment of
patients with relapsing-remitting multiple sclerosis
(RRMS). A major concern when using those therapies,
that have a significant effect on immune pathways,
is their possible rebound effects after discontinua-
tion. Rebound syndrome after stopping natalizumab
treatment, for example, has been well documented
and described as a return of disease activity exceed-
ing predrug activity approximately 8 to 24 weeks
after cessation!'.

Fingolimod, another well-established, highly ef-
fective immunomodulatory treatment for patients
with RRMS, is widely used either as escalation ther-
apy or as primary therapy in highly active disease.
Fingolimod is a sphingosine-1-phosphate receptor
(S1P1) modulator, that selectively retains certain im-
mune cells in secondary lymphoid organs, thereby
preventing their infiltration of the central nervous
system, and is the first approved disease-modifying
drug(DMT) that can be orally administered. Recent
reports and limited case series have described pa-
tients with increase in clinical and radiographic dis-
ease activity after fingolimod cessation???, but the
potential rebound activity is less understood. We
present a case of RRMS with disease reactivation,
based on clinical and radiological evidence, 4 months
after fingolimod withdrawal. We also reviewed the
relevant literature to evaluate clinical characteristics
of similar cases that were available.

Neuponoyia 28:4-2019, 14-20

Methods

We reviewed the PubMed database for similar
cases of fingolimod rebound syndrome, using the
search terms “fingolimod” and either “rebound”
and “reactivation”. Rebound was defined as a new
and unexpectedly severe relapse shortly after fin-
golimod discontinuation (< 6 months), inconsistent
with previous disease course and with radiological
findings consisting of contrast-enhancing or tume-
factive lesions [17:20,

Results

A 31-year-old woman was diagnosed RRMS ten
years ago. She was initially treated with beta inter-
feron, which was discontinued four years later due to
lack of efficacy. Afterwards, fingolimod was started
as an escalation therapy. During this treatment pe-
riod, the patient was free of clinical and radiological
signs of disease activity and had a stable Expanded
Disability Status Scale (EDSS = 1).

Despite the initial good response, the patient had
to stop fingolimod treatment three years later, be-
cause of nodular lymphoid hyperplasia of the stom-
ach that was treated with total gastrectomy. Four
months after the fingolimod cessation the patient
was admitted to our hospital with gait disturbances,
numbness and weakness in her right extremities. Her
EDSS-score had increased to 2.5. Brain MRI revealed
substantial increase in the number, volume and activ-
ity of pre-existing MS lesions (Figure). More specifi-
cally, there were new periventricular and juxtacortical
lesions, limited in the supra-tentorial white matter,
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Brain-MRI (axial FLAIR sequence) showing periventricular and juxtacortical lesions (arrows) during fingolimod treatment (A).
Follow-up brain-MRI (axial FLAIR sequence) (B) showing a substantial increase in the number and size of lesions (arrows)
four months after fingolimod discontinuation. Post-contrast axial T1-sequence (C) shows numerous active lesions with
gadolinium enhancement.
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and additionally pre-existing lesions were increased
in volume, having a tumefactive appearance. More-
over, new contrast enhancing lesions were revealed,
reflecting the disease re-activation. Cervical spine
MRI was normal. It was evident that the severity
of clinical worsening and radiological exacerbation
largely exceeded the disease activity prior fingolimod
treatment.

This case was considered as rebound syndrome
following fingolimod withdrawal and the patient
was then treated with intravenous methyl predniso-
lone (1000mg for 5 days)with substantial symptom
resolution following steroid treatment (EDSS = 1).

Motivated by the aforementioned case, we further
reviewed the PubMed database for similar cases of
severe disease reactivation after ceasing fingolimod
treatment, using the search terms “fingolimod” and
either “rebound” and “reactivation” (Table). We de-
tected a total of 46 published MS cases with rebound
syndrome following fingolimod discontinuation (43
women and 3 men). Fingolimod treatment duration
varied between 2 to 96 months, with the majority
of the patients being stable whilst on the treatment.
The reasons for discontinuation of fingolimod were
side effects or adverse events in 19 patients (43%),
the desire to become pregnant or pregnancy in 12
patients (26%), disease progression in 4 patients
(9%) and the patient’s choice in 8 patients (18%). All
reviewed cases demonstrated onset of reactivation
phenomenon between 4 and 16 weeks after fingo-

limod discontinuation. In addition, 78% of patients
were responsive, totally or partially to steroid treat-
ment, while the remaining cases (23%) were steroid
resistant, necessitating rescue treatments including
plasma exchange, immune adsorption or rituximab. In
two cases therapeutic abortion had to be performed
[ Finally, fingolimod rebound syndrome was fatal
in two cases (4%)'821.

Conclusions

We present the case of a patient who was free
of relapses during fingolimod treatment, but had
severe clinical and radiological disease reactivation
four months after its discontinuation. The question
arises whether the severe disease reactivation and
fingolimod cessation is coincidental or it suggests a
rebound phenomenon. The term “rebound” is de-
fined as disease activity exceeding that at baseline,
as has been previously reported in a subgroup of
MS patients after suspension of long-term natali-
zumab therapy®?3l. Sometimes, the inflammation that
comes back is so intense that patients can develop
tumefactive demyelinating lesions (TDLs) on MRI
scans. TDLs are defined as large lesions (> 2cm), that
are associated with cerebral edema or mass effect.
They usually exhibit an open-ring enhancement, but
other uptake patterns are possible?#2*. Qur patient
presented similar clinical and neuroimaging disease
exacerbation following fingolimod discontinuation
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that exceed his baseline disease activity status (in-
crease in EDSS-score from 1.0 to 2.5 and increase
in the number and size of both non-enhancing and
enhancing demyelination lesions).

Two recent large retrospective analyses, investigat-
ing more than 2000 patients from the TRANSFORMS,
FREEDOMS and FREEDOMS Il studies, failed to find
a difference between previously placebo and fingo-
limod treated patients after study drug discontinu-
ation with regard to a possible rebound effect 26271,
Notably, some cases of placebo-treated individuals
had a disease reactivation after drug discontinuation
exceeding the pre-treatment activity!26:27!.

On the other hand, there are mounting evidence
from single case reports and case series regarding
disease reactivation after fingolimod cessation, high-
lighting the possibility of a rebound effect (Table).
Unfortunately, the small number of reported patients
prohibits reliable statistical analyses. Moreover, it
remains unclear whether there are particular risk
factors predicting potential disease reactivation af-
ter drug discontinuation. It has been reported that
a beneficial therapeutic response to fingolimod "%
and higher disease activity prior to therapy " might
predispose to a severe MS rebound after withdrawal,
but more research is needed. A large prospective
multicenter MS registry may document the preva-
lence of fingolimod rebound syndrome and detect
potential contributing or predisposing factors, includ-
ing specific immune biomarkers that may increase
the risk of fingolimod rebound syndrome. Finally, it
may help establish the optimal therapeutic strategy
beyond corticosteroids

One proposed mechanism leading to the rebound
phenomenon is the release of lymphocytes after with-
drawal of fingolimod, with subsequent rapid influx
of lymphocytes into the cerebrospinal fluid (CSF)
and reconstitution of the immune system. Remark-
ably, rebound is preceded by a burst of S1P1 over-
expression in lymph node-entrapped lymphocytes
that correlates with subsequent massive lymphocyte
egress and widespread CNS immune infiltration, as
was shown in animal models®®. Overexpression and
dysregulation of sphingosine 1 phosphate receptor-1
(S1P1) signaling on astrocytes were also indicated by
neuropathological study of an autoptic case of fatal
rebound after fingolimod cessation 2". This patho-
genic mechanism of post-fingolimod rebound could
be a possible target for therapeutic intervention.

In conclusion, physicians should keep in mind that
abrupt discontinuation of an immunomodulating
therapy, such as fingolimod, might lead to rebound
effect with subsequent catastrophic disease reactiva-
tion. Additionally, patients should be duly informed
of that risk and closely monitored, both clinically
and radiologically. Finally, the next appropriate im-
munomodulatory treatment should be selected and

Neuponoyia 28:4-2019, 14-20

initiated as soon as possible especially in cases for
which fingolimod was discontinued due to side ef-
fects or poor patient compliance.
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