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Abstract: This case describes typical ophthalmic findings as a key feature for diagnosis of
progressive multifocal leukoencephalopathy (PML) and its possible differential diagnosis.
A 58-year-old female patient with relapsing-remitting multiple sclerosis on immunotherapy
with natalizumab developed visual disturbance, reading problems, and visual field defects due
to PML. PML is a reactivation of latent infection with the John Cunningham virus, which is a
type of polyomavirus acquired in childhood or adolescence and is quite common in the general
population. PML so far has been mostly associated with other immunodeficiency disorders,
such as acquired immunodeficiency syndrome, but is also gaining importance in association
with the increasing use and duration of treatment with natalizumab in patients suffering from
multiple sclerosis. Natalizumab is a highly specific a4-integrin antagonist approved for treat-
ment of patients with active relapsing-remitting multiple sclerosis.
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Case report

A 58-year-old female patient with relapse-remitting multiple sclerosis since 1992
had been treated from 1999 until 2007 with interferon beta-1a at two different doses.
Because of leukopenia and increasing relapses, immunomodulatory therapy was
switched to natalizumab (Tysabri®) in 2007. After only one relapse while on this
treatment, she presented to an external neurological department in August 2010 with
a reading disorder, deterioration in visual acuity, and weakness and spasm in her
right leg. After intravenous treatment with methylprednisolone 1000 mg per day for
5 days, her clinical neurological symptoms partly recovered, but an ophthalmological
deficit characterized by visual loss and visual field defects was unresponsive to this
treatment (see Figure 1). Although ataxia and weakness on the right side increased,
a lumbar puncture was negative for John Cunningham virus (by polymerase chain
reaction [PCR]) at that time.

In October 2010, the patient was referred to the neurological department of the
Ludwig-Maximilians University in Munich with suspicion of progressive multifocal
leukoencephalopathy (PML) because the John Cunningham virus PCR was now posi-
tive in the cerebrospinal fluid (468 copies/mL). The ophthalmologic examination at
our clinic in October 2010 showed a best corrected visual acuity of 20/100 Snellen
equivalent in the right eye and in the left eye. The anterior segment was unremarkable
in both eyes, as was the pupillary reaction. Examination of the fundus showed slight
paleness of the optic nerve head bilaterally. The macular region and retinal periphery
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Figure | Cranial T|-weighted magnetic resonance imaging at the end of September
2010 revealed nodular contrast enhancement with subcortical diffuse restriction in
the right parieto-occipital region which is not typical for multiple sclerosis.

Note: Also, the left side already showed a small subcortical lesion with diffusion
restriction.

were normal. The visual field (Octopus 101, 30°, Haag Streit,
Germany) displayed a homonymous hemianopia on the left
side (Figure 2). Cranial T1-weighted magnetic resonance
imaging revealed a nodular contrast enhancement with sub-
cortical diffuse restriction in the right parieto-occipital region,
consistent with the diagnosis of PML, in addition to white
matter lesions typical of multiple sclerosis (Figure 1). Lumbar
puncture showed normal white blood cell count, glucose of
52 mg/dL and protein of 60 mg/dL in the spinal fluid. A PCR
for John Cunningham virus was positive (431 copies/mL)
and confirmed the diagnosis of PML.

Within one month, general ataxia, reduction of free walk-
ing distance to 165 m, and weakness in the left leg worsened
(Expanded Disability Score 5.5), whereas the findings on
visual field testing remained stable. Follow-up magnetic reso-
nance imaging revealed new subcortical temporo-occipital
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lesions with hyperintense signals in native T1-weighted
images with diffuse restriction and contract enhancement
at a size of 1.3 cm. The left side showed a small subcortical
lesion with diffusion restriction.

The patient then underwent combination therapy of immu-
noadsorption (five times), mirtazapine 45 mg/day, mefloquine
250 mg for 7 days, and immunoglobulins 25 mg/day on two
consecutive days, starting in October 2010. Cyclosporin
150 mg/day was added in order to suppress potential immune
reconstitution inflammatory syndrome, which has been
described in almost all patients with natalizumab-associated
PML so far. Immune reconstitution inflammatory syndrome
refers to clinical worsening in patients with opportunistic
infections due to recovery of the immune system. Despite
one month of therapy and repeat high-dose methylpredniso-
lone, the patients’ clinical and neurological status steadily
worsened. As a result, the ophthalmological parameters,
including visual acuity and visual field, were not evaluable
due to the poor clinical condition of the patient. According
to the patients’ subjective symptoms and enlarging PML
lesions on magnetic resonance imaging, it can be assumed
that these parameters were further deteriorating. A biopsy
was performed demonstrating that the PML was the leading
pathological finding in this patient and not immune recon-
stitution inflammatory syndrome.'

Comment
This case demonstrates the difficulty in diagnosis and treat-
ment of natalizumab-associated PML due to the subtle clinical
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Figure 2 Visual field testing in October 2010 demonstrated a homonymous hemianopia to the left (Octopus 101, 30°, Haag Streit, Germany).
Note: Follow-up visual field testing during natalizumab cessation and PML treatment did not show any change in these findings.
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signs in different functional systems. PML is primarily
known to occur in association with immunodeficiency
disorders, such as acquired immunodeficiency syndrome,
treatment with highly immunosuppressive agents such as
rituximab, or rare congenital disorders like Wiskott-Aldrich
syndrome.?* However, PML is gaining importance in asso-
ciation with the increasing use and duration of natalizumab
therapy in patients with multiple sclerosis. Natalizumab is
generally well tolerated and has sustained safety and efficacy
in patients with active multiple sclerosis.* On the other hand,
the expected benefits of natalizumab have to be weighed
against the risk of PML, and patients need to be selected and
monitored carefully.’

With regard to multiple sclerosis, most of the ophthal-
mological symptoms can be explained by optic nerve head
disturbances. However, cortical involvement has to be taken
into consideration in patients with nonspecific neurological
signs and progression of the disease. The ophthalmologist
plays a crucial role in being able to detect any deteriora-
tion clinically without too much effort even at the bedside.
Visual acuity and visual field examination are possible even
in a very immunocompromised patient, and are completely
noninvasive and cost-effective clinical measures.

In this case, the main features leading to diagnosis of PML
were detection of reactivated John Cunningham virus in the
spinal fluid, in combination with deteriorating clinical symp-
toms and findings on magnetic resonance imaging. There are
data showing that natalizumab-associated PML and consecu-
tive immune reconstitution inflammatory syndrome can be
well managed in some cases.’ However, recent publications
on this topic emphasize the critical importance of the time
interval between diagnosis of PML, natalizumab cessation,
and implementation of treatment for PML, resulting in a more
favorable clinical course for this devastating disease.®

This case demonstrates that highly vigilant ophthalmo-
logical observation of patients with multiple sclerosis on
natalizumab can contribute to a fast diagnosis of natalizumab-
associated PML.™° We suggest that visual acuity and visual
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field testing should be performed every 3 months in patients
treated with natalizumab for multiple sclerosis for longer than
one year. In close cooperation, neurologists and ophthalmolo-
gists could thus prevent an unnecessary delay in diagnosing
natalizumab-associated PML and initiate early treatment of
this severe complication. Atypical clinical signs and unusual
morphological findings on magnetic resonance imaging
should raise the suspicion of PML in a natalizumab-treated
patient with multiple sclerosis.
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