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Abstract

Background: Fingolimod is associated with an increased risk of developing progressive multifocal leukoencephalop-
athy (PML); however, its discontinuation may cause severe immune reconstitution inflammatory syndrome (IRIS). As
both of these conditions (especially fingolimod induced PML) are rarely described in medical case reports distinguish-
ing between PML-IRIS and MS-IRIS may be diagnostically challenging.

Case presentation: We report a patient with severe clinical decline (Expanded Disability Status Scale (EDSS) increas-
ing from 3.5 to 7.5) and multiple, large, contrast-enhancing lesions on brain magnetic resonance imaging (MRI) a few
months after fingolimod withdrawal. The diagnostic possibilities included IRIS due to fingolimod withdrawal versus
PML-IRIS. The JC virus (JCV) antibody index was positive (2.56); however, cerebrospinal fluid (CSF) JCV real-time poly-
merase chain reaction (JCV-PCR) was negative and brain biopsy was not performed. After a long course of aggressive
treatment (several pulsed methylprednisolone infusions, plasmapheresis, intravenous dexamethasone, oral mirtazap-
ine) the patient gradually recovered (EDSS 2.5) and MRI lesions decreased.

Conclusions: This case report demonstrates the importance of monitoring patients carefully after the discontinua-
tion of fingolimod for PML-IRIS and rebound MS with IRIS as these conditions may manifest similarly.

Keywords: Multiple sclerosis, Fingolimod, Immune reconstitution inflammatory syndrome, Progressive multifocal
leukoencephalopathy, Case report

Background

Many disease-modifying therapies (DMTs) used in the
treatment of multiple sclerosis (MS) are associated with
immunosuppression and an increased risk of develop-
ing progressive multifocal leukoencephalopathy (PML)
[1]. The risk of PML is the greatest with natalizumab [1];
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however, it has also been observed with fingolimod and
other DMTs. The estimated risk of PML with fingolimod
is 0.069 per 1,000 patients and the estimated incidence
rate is 3.12 per 100,000 patients-years [2]. Discerning
PML from MS rebound occurring on the heels of fin-
golimod cessation, a phenomenon attributed to severe
immune reconstitution inflammatory syndrome (IRIS)
[3] can be diagnostically challenging. We report a patient
developing clinical and magnetic resonance imaging
(MRI) findings at the time of fingolimod discontinuation
that resulted in this diagnostic dilemma.
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Case presentation

A 26-year-old woman was suspected of having MS in
2011. The following year a diagnosis of relapsing—remit-
ting MS (RRMS) was confirmed and recombinant human
interferon beta-la initiated. Following two relapses
accompanied by brain MRI, interferon la was discon-
tinued and fingolimod initiated. At that time, her JC virus
(JCV) antibody index was positive at 2.56. During fingoli-
mod treatment, she exhibited lymphocytopenia (lympho-
cyte count 0.3—0.8 x 10” per liter) and experienced a few
mild opportunistic infections including (shingles and sto-
matitis; however fingolimod therapy was not interrupted.
She had two relapses while on fingolimod including
internuclear ophthalmoplegia in one instance and right
hemihypesthesia in the other. Both resolved following
treatment with pulsed intravenous methylprednisolone
1000 mg. The disability assessed by Expanded Disability
Status Scale (EDSS) during fingolimod treatment was
2—2.5.

On the August 24, 2020, the patient discontinued fin-
golimod to attempt conception. The patient made this
decision on her own despite the recommendations of
her treating physicians. On the September 20, 2020, her
brain MRI (Fig. 1) showed signs of disease activity and
progression (more than five new hyperintense lesions on
T2-weighted images, a few new gadolinium-enhancing
lesions).

The patient was informed about the risks associated
with disease and disability progression; nevertheless, she

Page 2 of 6

refused to continue DMT and delay pregnancy. Pulse
therapy with methylprednisolone was given for three
days; and her neurologic condition stabilized. On the
October 3, 2020, the patient presented to the emergency
department with right facial paralysis and received three
days course of pulsed methylprednisolone. Partial recov-
ery after treatment was achieved, but on the October 21,
2020, the right facial paralysis worsened and was accom-
panied by dysarthia and dysphagia. Two days later the
patient was hospitalized.

On admission, neurological examination revealed
right facial hemiparesis, dysphonia, intermittent dys-
phagia, absent gag reflex, pathological Babinski reflex on
the right and ataxia with right limbs. Laboratory testing
showed mild lymphopenia (lymphocyte count 0.7 x 10°
per liter). Three days of high dose methylprednisolone
was administered intravenously, rehabilitation initiated.
No clinical improvement was observed and therapeu-
tic plasmapheresis therapy was initiated. Despite these
efforts, the patient continued to worsen with progressive
speech impairment and dysphagia (requiring the inser-
tion of a nasogastric tube for nutrition), disorientation
and confusion. The working diagnosis was MS-IRIS, but
her inexorable progression despite aggressive treatment
raised concerns for PML. A brain MRI from October 28,
2020, revealed enlargement of previously detected lesions
and new hyperintense T2W FLAIR lesions with uneven
gadolinium-enhancement mostly in the periphery; mag-
netic resonance spectroscopy showed a lactate peak with

gadolinium-enhancing lesions (arrows)

Fig. 1 MRI of the patient (2020.09.20). A-D axial T2W FLAIR presents new hyperintense lesions (arrows). E-=F TTW with contrast shows new
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decreased N-acetyl aspartate, increased choline and cre-
atine peaks. Some lesions were suggestive of PML but
overall, the findings were believed to be most consist-
ent with rebound MS. Despite more aggressive plasma-
phereses, her disease worsened. Examination revealed
global aphasia, an altered mental status, left hemipare-
sis; she became unresponsive and bedridden with com-
plete incontinence. Repeated brain MRI showed further
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expansion of her lesions with broad edematous areas and
ventricular compression (Fig. 2).

The diagnostic possibilities for these radiological find-
ings of broad edematous, gadolinium enhancing lesions
included MS-IRIS due to fingolimod withdrawal ver-
sus PML-IRIS. Lumbar puncture was performed, but
cerebrospinal fluid (CSF) examination showed no
signs of infection and JCV real-time polymerase chain

Fig. 2 Follow-up MRI of the patient (2020.11.06) with further expansion of the lesions, broad edematous areas and ventricular compression. A-F
axial T2W FLAIR images; G, | axial DW; H, J axial ADC; K, L axial TTW with contrast
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reaction (JCV-PCR) was negative. Her JCV antibody
index remained nearly the same (2.57). Biopsy, which was
not pursued, was the only reliable method to distinguish
between these two possibilities as a negative CSF JCV
PCR was insufficiently sensitive to entirely exclude PML.
Because of concern about possible PML, mirtazapine
15 mg a day was initiated. She was also started on intra-
venous dexamethasone 32 mg daily. Within several days
of this regimen, her condition began to improve and she
was able to sit, began walking with assistance, and started
to communicate by signs with medical staff, although
she remained mute and highly dependent. Lymphope-
nia worsened (from 0.7 to 0.1 x 10° per liter) which was
attributed to the corticosteroid administration. Intra-
venous immunoglobulin (3 doses; a total of 30 g) was
administered because of concern about secondary immu-
nodeficiency and to prevent infectious complications.
However, with the lowest levels of lymphocyte counts,
the patient suffered another clinical decline and was diag-
nosed with staphylococcal sepsis (S. aureus) and pneu-
monia requiring antimicrobial therapy. Repeat brain MRI
(Fig. 3) performed 18 days after the last revealed decreas-
ing lesions and diminishing mass effect as well as new,
gadolinium-enhancing T2W FLAIR hyperintense lesions
in cerebral hemispheres and brainstem.

Another course of pulsed methylprednisolone ther-
apy was administered after the antibiotics therapy had
been completed and her lymphocyte count normalized.

Page 4 of 6

Gradual improvement to full independence eventually
occurred with complete resolution of aphasia, dysarthria,
dysphagia, hemiparesis and ataxia; however, her cogni-
tive functions remained impaired.

On December 10, 2020, the patient was discharged
from the hospital. A brain MRI from January 9, 2021,
showed a decrease in the size of the lesions, an improve-
ment in the mass effect and fewer gadolinium-enhancing
zones lesions. As of June 2021, she is clinically stable with
impaired (but gradually improving) cognitive functions
on ocrelizumab.

Discussion
Fingolimod is a sphingosine-1-phosphate receptor
modulator. It is a disease-modifying drug approved for
the treatment of relapsing—remitting multiple sclero-
sis. Fingolimod reduces the activity of multiple sclerosis
by reducing circulating lymphocyte counts, preventing
lymphocytes from entering the central nervous system
(CNS) [4]. The use of this drug increases the risk of devel-
oping PML and the abrupt discontinuation of fingolimod
may lead to immune reconstitution inflammatory syn-
drome (IRIS) [4, 5]. The case we present reflects the con-
cern that may arise in distinguishing between MS-IRIS
and PML-IRIS.

Lymphocytopenia is a common finding in fingoli-
mod treatment; lymphocyte counts usually return to
normal ranges within 4 to 8 weeks after fingolimod

Fig. 3 Another follow-up MRI of the patient (2020.11.24). A-C axial T2W FLAIR showed decreasing lesions and diminishing mass effect as well as
new hyperintense lesions; D-F axial TTW with contrast revealed gadolinium enhancement in new lesions (arrows)
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discontinuation. Lymphocyte reuptake is one of the main
signs of disease’s reactivation, and a sudden rise in lym-
phocytes may be a portent for worsening MS [6]. Dur-
ing the treatment with fingolimod, the leukocyte count
in the blood of our clinical case fluctuated from 0.3 to
0.8 x 10%/1; lymphocyte count was 0.36 x 10°/1 immedi-
ately after discontinuation of fingolimod and 0.85 x 10°/1
6 weeks later. Severe lymphocytopenia (0.1 x 10%/1)
was observed during hospitalization but recovered to
1.0 x 10%/1 after treatment (after administration of intra-
venous immunoglobulin). However, in our case, the
fluctuations in lymphocyte counts could not be solely
attributed to fingolimod, as the patient was treated with
glucocorticoids and plasmapheresis, both of which may
affect lymphocyte counts.

IRIS occurs in 10 per cent of patients with MS who dis-
continued fingolimod [3, 7]. IRIS manifests as a severe
neurological condition with atypical large-scale lesions
on MRI. The median time from cessation to requir-
ing symptoms is 2—4 months [8]. Our patient discon-
tinued treatment at the end of August, and on repeated
MRI in late September, an increase in lesion burden was
observed, but at that time, the patient had no new symp-
toms. A month later, she acutely deteriorated. The com-
bination of clinical and radiographic worsening shortly
after fingolimod deterioration suggested rebound MS, an
IRIS phenomenon. Glucocorticoids and plasmaphereses
are recommended for the treatment of IRIS; rituximab
treatment is sometimes used as well [8]. Our patient was
treated with glucocorticoids and plasmapheresis therapy.

PML is a demyelinating CNS disease caused by the
reactivation of the JC virus. Seroepidemiological stud-
ies indicate that JCV generally acquired in childhood.
More than 50% of the adult population worldwide has
antibody to JCV [1]. PML most commonly occurs in
the presence of immunosuppression (HIV, hematologic
disorders, immunosuppressive medications). Of all dis-
ease-modifying drugs for multiple sclerosis natalizumab
has the highest and most well-known risk of developing
PML, but fingolimod has also been associated with PML
in 37 reported cases [1, 2, 9]. The clinical signs charac-
teristic of PML are very diverse: speech, consciousness,
orientation and coordination disorders, paresis, and oth-
ers [1, 10]. The nature of the neurological deficits our
patient experienced, particularly, cognitive and language
disturbances raised concerns about PML as these are
rare in MS [11]. However, the rapidity with which they
developed were more consistent with rebound MS. The
radiographic imaging appearance of the lesions and the
pattern of their enhancement did not clearly distinguish
between PML-IRIS [12] or MS IRIS (alternately referred
to as "rebound MS with severe inflammatory reactions")
due to interruption of fingolimod therapy. The lesions
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did not appear to extend in a tract-dependent fashion as
has been described in PML [13], favoring the diagnosis
of MS-IRIS. The absence of evidence of JCV infection
in CSF by PCR or on in tissue precluded the diagnosis
of “definite” PML [12]. Her clinical features, especially
her eventual improvement, negative CSF JCV-PCR, and
imaging findings, were more supportive of rebound MS
with IRIS rather than PML-IRIS as the diagnosis. While
plasmaphereses and glucocorticoids are commonly used
to treat PML-IRIS, their use and that of mirtazapine
remains anecdotal [1, 10] and currently unsupported by
randomized controlled trials [14, 15]. Furthermore, PML-
IRIS can be the consequence of rapid drug elimination by
plasmaphereses. PML-IRIS is one of the reasons why the
use of PLEX in natalizumab PML remains controversial.
Nonetheless, an empiric trial of glucocorticoids, plasma-
phereses, and mirtazapine were initiated in our patient.

Conclusion

This case report demonstrates the importance of moni-
toring patients carefully after the discontinuation of fin-
golimod for PML-IRIS and rebound MS with IRIS as
these conditions may manifest similarly. The evaluation
of the clinical condition, progression of the disease, cer-
ebral MRI findings and cerebrospinal fluid play the major
role in differentiating between IRIS and PML.
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