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Abstract

Background: Multiple sclerosis (MS) is a chronic autoimmune disease that affects the central
nervous system (CNS), leading to inflammation and damage to the protective covering of nerve
fibers. MS patients have an increased risk of developing epileptic seizures compared to the
general population. The incidence of seizures in MS patients varies across different studies,
ranging from 0.5% to 8.3%. Fingolimod is an oral medication used for the treatment of relapsing-
remitting MS. It works by inhibiting sphingosine 1-phosphate receptors, which helps to reduce
inflammation and prevent immune cells from attacking the nervous system. However, the
discontinuation of fingolimod therapy can lead to withdrawal symptoms and potentially increase
the risk of epileptic seizures in MS patients. This study aimed to present a rare manifestation of
seizure as a rebound activity following discontinuation of fingolimod therapy.

Methods: In this case report, we reviewed the existing literature to explore the association
between fingolimod and seizures in MS patients. Accordingly, relevant studies and case reports
were identified through a comprehensive search of electronic databases.

Results: This case report described a patient who experienced a seizure after discontinuing
fingolimod therapy. This suggests that abrupt withdrawal of fingolimod may trigger rebound
activity, including seizures in some MS patients. The literature review revealed several other
cases reporting seizures or convulsions associated with fingolimod use in MS patients. The
incidence of seizures in these cases varied, highlighting the need for further research to
determine the exact risk.

Conclusion: Fingolimod discontinuation can lead to rebound activity, including seizures, in some
MS patients. It is thus important for healthcare professionals to be aware of this potential risk and
carefully manage the discontinuation process. Further research is needed to better understand
the incidence and mechanisms underlying fingolimod-associated seizures in MS patients.
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Introduction

Multiple sclerosis (MS) is an autoimmune inflammatory
illness that affects the central nervous system (CNS) and
causes plaque formation and breakdown of the myelin
sheath, resulting in axonal destruction. Relapsing-
remitting multiple sclerosis (RRMS) is the most frequently
occurring type of MS, which is marked by recurrent
episodes of neurological impairment."?

Fingolimod is a sphingosine 1-phosphate receptor
modulator used as a single-agent disease-modifying
therapy in RRMS to alleviate the likelihood of disease
exacerbation and postpone the onset of physical
impairment or disability.* Fingolimod is suggested to
provide protective effects against immune-induced axonal
deterioration by inhibiting the emigration of lymphocytes
from the thymus and lymph nodes, hence, lowering the
abundance of these immune cells in the circulation.*

Despite its benefits for patients with MS, fingolimod is
strongly advised to be discontinued in conditions such
as pregnancy, the development of severe side effects,
and breakthrough in disease activity. When lymphocytes
reappear in the circulation and the CNS, 4-12 weeks after
medication discontinuation, the disease begins to recur.®
Accordingly, we aimed to report a case who developed
seizure as an uncommon manifestation associated with
fingolimod discontinuation.

Case Presentation

The patient was a 47-year-old woman diagnosed with
RRMS when she was 41 about six years ago. The first
clinical manifestation was right-sided optic neuritis, and
she was treated with a first-line injectable agent. The
patient had been receiving fingolimod (Marela 0.5 mg
tablet, Modava Pharmaceuticals, Tehran, Iran) for two
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years by the time she was included in this report. However,
due to the ongoing progression of her disease secondary-
progressive multiple sclerosis (SPMS), she was prescribed
Rituximab, an anti-CD20 monoclonal antibody.

Withintwoweeksafterthediscontinuationoffingolimod,
the patient developed a cluster of tonic-colonic seizures.
All the episodes were generalized tonic colonic without
focal onset. The duration of each attack was between 3
to 5 minutes, and she was responsive between attacks
and they were controlled in the Emergency department
by Levetiracetam. Initial brain computed tomography
(CT) did not reveal any pathology. Subsequent digital
EEG showed moderate hypersynchronia with generalized
spike and wave epileptiform discharges, and metabolic
panel and U/A toxicology were within normal limits. Her
expanded disability status scale (EDSS) had increased
from 5.5 to 7, and there was now a new region of contrast
enhancement on her brain magnetic resonance imaging
(MRI), indicating newly developed neuronal injury
(Figures 1 and 2).

The patient denied any previous history of seizures or
intake of antiepileptic medications. She was ultimately
treated with anti-epileptic agents (Levetiracetam), and her
EDSS returned to the baseline level once she had received

Figure 1. Faint Enhancement on the Magnetic Resonance Imaging

Figure 2. Cortical Plaques and Cortical Atrophy on the Magnetic
RESONANCE IMAGING

an intravenous injection of methylprednisolone with a
dose of 5 g for five days. Furthermore, there was not any
epileptic event in follow-ups after discharge.

Discussion

MS is a chronic inflammatory demyelinating disorder of
the CNS leading to neurodegeneration.® Patients with MS
have a higher risk of developing epileptic seizures. The
link between MS subtypes and the severity of epilepsy and
the effect of disease-modifying treatments on how much a
patient might become afflicted with seizures is not entirely
understood yet.” The risk of developing epilepsy in MS
patients is three times higher than that in the general
population®’; however, the incidence of epileptic seizures
in these patients was determined to be 0.5% to 8.3% in
different studies.’*!

According to a recent meta-analysis, the incidence of
epilepsy might be positively correlated with EDSS?; hence,
patients with MS who later develop epilepsy are at greater
risk of mortality.’? It is recognized that epileptic seizures in
MS are linked to more widespread inflammatory cortical
lesions compared to MS patients without epilepsy.**

In a clinical trial on patients between 18 and 55 years
of age by Kappos et al, two patients (0.5%) experienced
epilepsy after fingolimod treatment.* In another placebo-
controlled trial on adults by Calabresi et al, three patients
(1%) in the fingolimod group reported convulsions.'
Furthermore, Cohen et al did not observe any cases of
new-onset epilepsy in their cohort of MS patients under
treatment with fingolimod.'® Nevertheless, convulsions
did occur in 6 pediatric patients (5.6%), as reported
by Chitnis et al in 2018.” It can be concluded that
convulsions are more common in children than in adults
after treatment with fingolimod.

As a sphingosine 1-phosphate inhibitor, fingolimod
prevents lymphocytes from entering CNS,'®" and its
discontinuation has lately been recognized as a risk factor
that might predispose MS patients to rare but serious
events, a condition requiring immediate and appropriate
action to prevent progression and unfavorable
outcomes.”® With a half-life of 6 days, fingolimod attains
a steady baseline concentration in the blood after 1-2
months of intake, negatively regulating the population of
circulating lymphocytes only within hours from its first
dosage. However, the effect is completely reversed within
6-8 weeks after discontinuation of the drug,* which is
generally secondary to pregnancy and lactation, ongoing
progression, and adverse effects.”> Symptoms associated
with withdrawal may also occur after four weeks to four
months from cessation.”

In the case of our patient, a decision was made
to cease fingolimod therapy due to her ongoing
progression. Despite the relapse of the disease, the patient
demonstrated an epileptic attack in the second week from
the discontinuation of fingolimod.

Seizure is more prevalent in MS patients compared to
the average population. Although it can be a manifestation
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of relapsing disease,” Paudel et al reported antiepileptic
effects for fingolimod,” implying that such effects could
be easily lifted upon discontinuing fingolimod therapy.
Withdrawal can be associated with regions of contrast
enhancements on brain MRI,* as witnessed in our patient
who exhibited fair degrees of enhancement.

The disease-modifying anti-epileptic benefits of
fingolimod have been well-established in experimental
studies. When fingolimod was given to pentylenetetrazol-
induced kindling mice, there were fewer seizures and fewer
burstsofactivity,asmeasuredbyelectroencephalography.?’
Fingolimod was also shown to have anti-epileptic effects
in a genetically modified murine model of epilepsy.
Early long-term therapy (ELTT) had a substantial anti-
epileptogenic impact, as indicated by a decrease in seizure
duration and frequency compared to the control group.?®

The location of SIPl-immunostained neurons and
astrocytesin the dentate gyrus and cornuammonis 3 (CA3)
of the hippocampus following intraperitoneal kainic acid
(KA) delivery in mice suggests that S1P1 signaling may
contribute to astrocyte proliferation secondary to KA-
induced toxicity.” Inhibiting S1P1-induced signaling with
fingolimod was found to diminish reactive astrogliosis
in the rat model of status epilepticus (SE), as confirmed
with fewer glial fibrillary acidic protein positive cells in
the hippocampus area.”® Given the documented role of
neuroinflammation in epileptogenesis® and fingolimod’s
potential to reduce neuroinflammation, altering the
S1P pathway could be a potential therapeutic option to
counteract epileptogenesis.*

Although mechanisms underlying epileptogenesis
are unknown, there is mounting evidence that
neuroinflammation plays a role.*** Fingolimod therapy
was reported to dramatically lower hippocampus
expression of tumor necrosis factor-alpha (TNF-a)
and interleukin-1 (IL-1) in a rat SE model compared
to the control group because fingolimod prevented
neuroinflammation during epileptogenesis, which
reduced neuronal hyperexcitability in the chronic epileptic
condition. The activity of astrocytes and microglia also
characterizes neuroinflammation.®* In experimental
rats, fingolimod therapy was demonstrated to attenuate
the hippocampus activation of astrocytes and microglia
after SE caused by Lithium-Pilocarpine injection.®
Moreover, the anti-inflammatory effect of fingolimod
was confirmed upon downregulation of hippocampus
NF-«B activity in rodents.”” The report of infection and
inflammation of the COVID-19 contributing to seizures
and cerebrovascular accidents also confirms the role of
neuroinflammation in this regard.*

Suggested to be linked with synaptic function, the
mTOR signaling pathway is thought to influence neuronal
excitability, leading to epileptogenesis.*® This finding
indicates that the modulation of the mTOR signaling
pathway might be an effective intervention in several
kinds of epilepsy.®** In a genetically induced murine
model of epilepsy, fingolimod was found to confer similar

beneficial effects. ELTT with fingolimod was shown to
repress mTOR signaling activity temporarily. However,
after the fingolimod therapy was stopped (after five
months), the mTOR axis activity returned to normal,
along with the emergence of seizures. These data imply
that the anti-epileptic effects of fingolimod could actually
emanate from its inhibitory effects on the mTOR signaling
pathway.?

Conclusion

According to these findings, it is believed that the fits of
seizure in our case might have been caused secondary
to the termination of the anti-epileptogenic and anti-
inflammatory effects of fingolimod. Therefore, the
discontinuation of this medication warrants close
monitoring and follow-up of patients.
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