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Progressive multifocal leukoencephalopathy or severe multiple
sclerosis relapse following COVID-19 vaccine: a diagnostic challenge
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Dear Editors,

Introduction

Progressivemultifocal leukoencephalopathy (PML) is a rare,
opportunistic, and severe infectious disease of the central
nervous system (CNS) caused by the John Cunningham
virus (JVC) [1]. Antibodies against the virus are possessed
by 30-70% of healthy adults [1]. No recognizable clinical
event is associated with JCV primary infection [1]. On the
contrary, reactivated JCV infection in glial cells, namely oli-
godendrocytes and astrocytes, causes severe demyelination
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and presents with various symptoms like weakness, sensory
deficits, hemianopsia, aphasia, cognitive dysfunction, bal-
ance, and gait disturbances [2]. Most cases of PML occur
in immunocompromized patients, especially in those with
deficiency of cell-mediated immunity [1]. The most com-
mon causes of immunosuppression that can lead to PML
are malignancies, human immunodeficiency virus (HIV)
infection, conditions which require immunosuppressive
treatments like systemic inflammatory diseases or organ
transplants, and use of immunomodulatory therapies [3].
Especially, the incidence of PML has raised in the recent
years due to the widespread use of immunosuppressive/
immunomodulatory therapies for autoimmune diseases [4].

Multiple sclerosis (MS) is a chronic inflammatory and
neurodegenerative disorder of the CNS, resulting in demy-
elination, axonal injury, and neuronal loss [5]. Some debate
remains about MS as a primarily autoimmune disease (i.e.,
disease resulting from peripheral immune attack of the CNS)
or as a CNS-intrinsic disease (i.e., disease that begins in the
CNS and leads to subsequent peripheral immune activation)
[6-8]. Even if there is still no curative treatment for MS,
several disease-modifying treatments (DMTs) are currently
used for its management. The first cases of PML among MS
patients were reported in 2005 following natalizumab and
interferon-p treatment [9, 10]. Since then, several other cases
have been described, even among MS patients treated with
fingolimod, dimethyl-fumarate, ocrelizumab, and alemtu-
zumab [3, 11-13]. PML diagnosis is based on neurological
symptoms, a MRI scan indicating a CNS infection and the
presence of JCV DNA in the cerebrospinal fluid (CSF) [14].

In this paper, we highlight how differentiating severe MS
relapses from PML based on clinic-radiological findings
may be sometimes difficult. Yet, a rapid and correct differ-
ential diagnosis is mandatory, in order to provide the best
treatment options.
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Case report

A 55-year-old woman was diagnosed with remittent-relaps-
ing MS in 1989 when she was 22 years old and experienced
persistent disease activity on both interferon-p and teriflu-
nomide. Over the years, she developed a depressive disorder
and mild cognitive impairment. She transitioned to fingoli-
mod in June 2017 to stabilize disease activity. After 4 years
of clinic-radiological stability, she complained reduced
visual acuity strongly suspected for optic neuritis and was
treated with high-dose steroids for 5 days. She received the
first dose of Pfizer-BioNTech COVID-19 vaccine 8 weeks
earlier and postponed the second dose for personal reasons.
Ten days after ending up steroids, she got the second dose
of the Pfizer-BioNTech COVID-19 vaccine despite medi-
cal suggestion to postpone the dose due to recent steroid
therapy. Four days after vaccine administration, she was
admitted to the hospital because of sudden worsening of
imbalance and speech disturbances. She underwent brain
and spinal cord MRI which revealed a new T2 hyperintense

Fig.1 Brain MRI revealed a
new lesion in the ventral pons,
which appeared hyperintense

in T2-weighted sequences (a)
and presented patchy, peripheral
contrast enhancement (b), as
well as restricted diffusion on
diffusion-weighted imaging (c)
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lesion in the ventral pons, with restricted diffusion and
patchy, peripheral contrast enhancement (Fig. 1). These
findings were suspected for PML, so fingolimod was dis-
continued. Another brain MRI, performed 6 days later,
revealed a caudal extension of the lesion in the ventral pons
with persistent, peripheral contrast enhancement (Fig. 2).
Rapid evolution and clinic-radiological features suggested
an immune reconstitution inflammatory syndrome (IRIS).
So, the patient underwent lumbar puncture which resulted
negative for JCV-DNA by quantitative polymerase chain
reaction. The remaining cyto-chemical and microbiologi-
cal analysis of the CSF and serum was unremarkable. PML
with IRIS was reasonably excluded and disease relapse was
then hypothesized, so the patient started high-dose steroids
with progressive improvement. At discharge, she was able to
walk unaided and her speech, though still dysarthric, became
intelligible.

Three weeks later, a follow-up brain and spinal cord MRI
demonstrated a stable lesion load with no contrast-enhancing
lesions (Fig. 3). Her neurologic condition remained stable.
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Fig.2 Caudal extension of the
pontine lesion on T2-weighted
sequences (a) with persistent,
peripheral contrast enhance-
ment (b)

Discussion However, the absence of JVC-DNA in the CSF, the absence

of serum anti-JCV antibodies, and the rapid improvement
We report the first case of a severe MS relapse occurring of symptoms after a high-dose steroid course led to reason-
after COVID-19 vaccine and mimicking PML. The rapid ably exclude PML and suggested an alternative diagnosis of
worsening of clinical symptoms and the peculiar radio-  MS relapse, possibly triggered by COVID-19 vaccine [15].
logical aspects were consistent with the suspicion of PML.  Indeed, mRNA-based COVID-19 vaccines might induce a
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Fig.3 A follow-up MRI after
3 weeks from the onset of
symptoms, with the stable
lesion load with no contrast-
enhancing lesions

strong B and T cell response [16], which in turn may under-
lie the reactivation of an autoimmune process.

The differential diagnosis between PML and severe MS
relapses may be very difficult, especially when clinic-radio-
logical presentations are atypical [17]. Limb weakness, gait
disturbance, ataxia, and behavioral and cognitive changes

@ Springer

are the most common described symptoms in PML cases,
depending on the cerebral areas involved by the lesions [14].
An involvement of the optic nerve or the spinal cord is rare
in PML, occurring more frequently in MS relapses [14].
Typical MRI features of PML include large hyperintense
T2-weighted lesions (often >3 cm), a “ground glass” aspect
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on T2-weighted sequences, monofocal lesions, and involve-
ment of the gray—white matter junction, especially in the
frontal lobes [14, 17]. Moreover, PML lesions usually have
ill-defined and mixed lesion borders and sometimes present
gadolinium enhancement [14]. On the contrary, MS lesions
are smaller (often 3—5 mm), periventricular, usually oriented
perpendicularly to the ventricular surface and often show
contrast enhancement [14]. Beyond clinic-radiological fea-
tures, the search for JVC-DNA in the CSF is the only tool to
clarify the diagnosis [14].

The effect of COVID-19 vaccine on disease activity in
MS patients was analyzed in a cross-sectional study of 393
MS patients, a prospective multicentric observational study
of 324 MS patients, and a retrospective study of 555 MS
patients. According to these studies, the relapse rate in vac-
cinated patients is similar to that of non-vaccinated patients
during the corresponding period, supporting the importance
and safety of COVID-19 vaccine in MS patients [18-20].
On the contrary, some recent case series and case reports
described disease reactivation in MS patients receiving
COVID-19 vaccine [15, 21-24]. The role of vaccine on the
risk of developing MS relapses remains to be fully eluci-
dated. The exact mechanism through which a vaccine can
trigger MS reactivation probably varies according to the
type of vaccine and individual genetic susceptibility [25,
26]. Currently, there are no sufficient data to support or
refuse an association between COVID-19 vaccine and MS
reactivation, due to the lack of large prospective controlled
studies, the short follow-up period [18, 27], and the risk of
publication bias [15].

Conclusion

A rapid and severe worsening of clinic-radiologic features
in fingolimod-treated MS patients, especially after a long
period of disease stability, must be rapidly assessed in order
to exclude PML. It is important to achieve an early diagnosis
in order to give the patient the best chances to recover. The
temporal association of a relapse after COVID-19 vaccine
allows the clinician to hypothesize a possible triggering role
of the vaccine on disease reactivation. Currently available
evidence does not support a role for COVID-19 vaccine in
triggering MS relapses, so the vaccine should be recom-
mended to MS patients.

Data availability Data sharing is not applicable to this article as no
datasets were generated or analyzed during the current study.
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