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Abstract
Progressive multifocal leukoencephalopathy (PML) is a severe demyelinating disease of the central nervous system caused
by the John Cunningham (JC) virus typically seen in immuno-compromised patients. Several drugs that suppress that
immune system have already been known to cause PML such as natalizumab and rituximab. We present a patient with
sarcoidosis who develops PML in the rare setting of minimal immunosuppression with only hydroxychloroquine. There was
significant delay in the diagnosis due to negative cerebrospinal fluid testing for JC virus and concern for neuro-sarcoidosis,
but eventually a diagnosis of PML was made via brain biopsy.
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INTRODUCTION
Progressive multifocal leukoencephalopathy (PML) is a severe demyelinating disease of the central nervous
system caused by the John Cunningham (JC) virus. Approximately 86% of adults have antibodies to the
JC virus, believed to be secondary to an asymptomatic childhood infection[1]. When a patient becomes
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immunosuppressed, the JC virus can spread to the central nervous system, and cause a life-threatening
severe neurological illness.
Patients with PML usually have gradually worsening neurological deficits including encephalopathy, motor
deficits, and visual symptoms. PML lesions are generally in the white matter, and magnetic resonance
imaging (MRI) typically shows that these lesions have no mass effect and no contrast enhancement.
Diagnosis can be established by confirming JC virus DNA in the cerebrospinal fluid (CSF) along with typical
imaging, but definitive diagnosis requires brain biopsy with the histopathologic triad of demyelination,
bizarre astrocytes, and enlarged oligodendroglial nuclei coupled with techniques to show the presence of JC
virus[2]. PML is an incredibly rare condition. It occurs almost always in patients with a suppressed immune
system, either from medications or a preexisting illness such as human immunodeficiency virus (HIV),
chronic lymphocytic leukemia, or lymphoma. Several immune suppressing medications have been known
to cause PML, most notably natalizumab and rituximab. Hydroxychloroquine (also known as plaquenil) is
a medication frequently used to suppress the immune system that has not been previously associated with
PML.

CASE REPORT
Patient D is a 65-year-old man with a history of asthma, benign prostatic hyperplasia, pre-diabetes, and
dermatologic sarcoidosis who presented to the Duke General Neurology service in July of 2017 with about
6 months of rapidly worsening right-sided weakness, facial weakness, and cognitive decline. He had been
taking hydroxychloroquine 200 mg daily to treat his dermatologic sarcoidosis since September of 2014 (about
3 years prior to presentation). No other immunosuppressive drugs have been shown in medical records. His
other home medications were paxil, aspirin, vitamin D, montelukast, and flomax. His rheumatologist also
gave him a prolonged steroid taper after his symptoms first began.
In mid-March, he initially noticed right foot numbness and weakness and went to his podiatrist and
primary care doctor, who both documented normal neurologic examinations. In early April, the patient was
seen by his rheumatologist, who reported right foot drop, prescribed an oral steroid course, and referred
him to a neurologist, who documented weakness and decreased sensation to pinprick in the distal right
lower extremity. In early May, he was noted to have involvement of his proximal right lower extremity, with
mild weakness of hip flexion and extension, moderate weakness of knee flexion and extension, and almost
complete inability to dorsiflex or plantarflex his right foot. In early July, he followed up with his neurologist
and reported continued progression of weakness, including his right arm. On examination, he had a right
pronator drift with mild weakness of his right hand intrinsic muscles and difficulty with fine motor skills, as
well as mild weakness of hip flexion, moderate weakness of knee flexion and extension, and severe weakness
of dorsiflexion and plantarflexion on his right side. He was walking with a walker and dragging his right
foot, and he had fallen several times. He was also noted to have flattening of his right nasolabial fold.
Due to his multifocal and rapidly progressive motor symptoms, his preliminary diagnosis was a variant of
motor neuron disease. He initially received a broad laboratory work-up, which was unimpressive including
negative testing for HIV. Next, due to concern for motor neuron disease, electromyography was performed
and showed increased insertional activity in the majority of muscle groups tested with generalized reduction
in activation, concerning for a central nervous system etiology. Lumbar puncture was performed and was
unremarkable, including negative JC virus polymerase chain reaction (PCR). MRI’s of the cervical, thoracic,
and lumbar spines were normal. Brain MRI performed revealed enlargement of non-enhancing subcortical
and periventricular T2 hyperintensities [Figure 1] with Wallerian degeneration [Figure 2].
There was concern for neuro-sarcoidosis due to his history of dermatologic sarcoidosis despite the lack of
contrast enhancement on the MRI lesions. Computed tomography scan of the chest revealed supraclavicular,
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Figure 1. Fluid-attenuated inversion recovery brain magnetic resonance imaging (8 Sep 2017). Confluent periventricular and subcortical
white matter lesions seen bilaterally

Figure 2. Fluid-attenuated inversion recovery brain magnetic resonance imaging (8 Sep 2017). Prominent Wallerian degeneration noted
with lesion located in motor tract starting in the posterior limb of the internal capsule and extending inferiorly, decussating in the inferior
medulla

mediastinal, and hilar lymphadenopathy, and lymph node biopsy performed was suggestive of sarcoidosis.
He was treated aggressively with intravenous steroids, but unfortunately continued to deteriorate rapidly. He
was discharged to a rehab facility but quickly returned with worsening symptoms.
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Figure 3. The HE stained section (×40) reveals scattered glial cells with enlarged, pleomorphic nuclei with ground glass chromatin,
typical of an active progressive multifocal leukoencephalopathy infection

Figure 4. This SV40 immunohistochemical stain (×40) reveals the scattered pleomorphic glial cell nuclei to stain strongly due to a crossreactivity among the polyoma viruses

Due to his continued decline, PML was considered as an alternative to neuro-sarcoidosis and stereotactic
brain biopsy was performed. Pathology revealed extensive gliosis, abundant lipid-laden macrophages, and
large ground glass viral inclusions [Figure 3]. SV40 was immunoreactive in the cells with viral cytopathologic
changes confirming a diagnosis of progressive multifocal leukoencephalopathy [Figure 4]. The poor
prognosis was discussed with the family and they decided to transition him to comfort care. The patient was
discharged home with hospice and died in late September of 2017.

DISCUSSION
The patient presented is a unique case of PML for three reasons. First, CSF testing was negative for JC Virus
DNA. This caused a major delay in the diagnosis. Previous cases have been described where CSF PCR testing

Inamullah et al. Neuroimmunol Neuroinflammation 2018;5:3 I http://dx.doi.org/10.20517/2347-8659.2017.61

Page 5 of 7

for JC virus was negative, but brain biopsy supported the diagnosis of PML[3]. Typically this happens if the
CSF testing is done very early, but this case was different in that patient D had several months of symptoms
prior to his negative testing[4]. Clinically this means one should not quit thinking about PML just because
CSF testing is negative. Frequently, it is useful to repeat a lumbar puncture if the clinical suspicion for PML
is high, especially given that early infections can test negative. Also, knowing the sensitivity of your lab’s
JC virus PCR testing is helpful. For example, at the Quest Diagnostics Infectious Disease Lab in California
where Duke Neurology typically sends their CSF for JC Virus PCR testing, the test requires more then 500
copies per milliliter in order to be positive. In the end, if the clinical history and imaging are suggestive of
PML, a biopsy is the best approach for a definitive diagnosis.
Second, the fact that this patient was found to have sarcoidosis was significant and made the diagnosis very
challenging. It was presumed that his symptoms were related to neuro-sarcoidosis because of his history
of dermatologic sarcoidosis and his hilar lymph node biopsy that was consistent with sarcoidosis. This
was despite the fact that his brain MRI lacked contrast enhancement, which is very atypical for neurosarcoidosis. Very importantly, sarcoidosis is a known risk factor for PML and frequently causes a delay in
diagnosis[5]. This was definitely the case for patient D, who was treated for neuro-sarcoidosis for months
before we decided to do a brain biopsy. The treatment of PML is the opposite of treatment for neurosarcoidosis so quickly reaching the diagnosis is paramount in these cases. This patient needed all immune
suppressing therapy stopped, but instead received several treatments with intravenous high dose steroids.
Third, this case report documents a rare case where a patient is only minimally immunosuppressed with
hydroxychloroquine and still developed PML. There was only one other case report found in the literature
of a patient that developed PML in the setting of being immunosuppressed with only hydroxychloroquine[6].
The patient in that case report was a 55-year-old female with lupus. She presented with very similar
symptoms of worsening right-sided weakness and aphasia, and her brain MRI looked remarkably similar
to that of patient D. Initially there was concern that she may have lupus cerebritis, but all lab testing was
negative. Her CSF was positive for JC virus DNA, and brain biopsy confirmed the diagnosis of PML.
The similarity of these two cases makes us suspicious that the hydroxychloroquine was a contributing factor
to both patients developing PML. It is possible that the sarcoidosis made our patient susceptible to PML, but
typically sarcoidosis causes PML in the setting of immunosuppression with prolonged use of corticosteroids
or lymphopenia, and neither was present in this case[7]. Our patient was treated with prolonged use of
steroids, but that was after his neurological deterioration began, so we did not think this was the cause of his
PML (although it may have caused him to worsen). Also, the patient from the other case report was being
treated for lupus, did not have sarcoidosis, and lab testing showed that her lupus was not very active during
the time she developed PML. It is possible, however, that the hydroxychloroquine was not a contributing
factor, and these patients developed PML secondary to sarcoidosis and Lupus respectively as these conditions
are known to elevate your risk of PML[8]. It is also known that PML occurs spontaneously in about 1/200,000
patients, so its possible patient D’s PML was not related to any of these factors at all[9].
Regardlessly, hydroxychloroquine is frequently prescribed as an immunosuppressive in the setting of
rheumatologic illness, and physicians should be aware of this potential complication if they have patient
on hydroxychloroquine who is neurologically deteriorating. It is important to identify drugs that could
potentially cause PML because the disease is neurologically debilitating and very often fatal. Treatment
usually includes withdrawing any offending drugs (using plasmapheresis if necessary) and treating HIV if
that is the cause. The goal is to restore immunity to the patient. As the medical community has learned to
identify the illness and treat aggressively by restoring immunity or remove the offending agent, outcomes
have started to improve with HIV patients having a 2-year mortality of about 50% (decreased from about
90%), and PML patients secondary to natalizumab doing even better[9]. There are many other antiviral agents,
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immune response modulators, and immunization strategies currently being developed to treat PML[10]. Since
removing the offending agent is an important aspect of effective treatment, it becomes vital to document
cases of PML secondary to a drug like hydroxychloroquine, which is not commonly associated with PML.
At the very least, future physicians should continue to document cases of PML where hydroxychloroquine
may be the cause to try and see if this is more common than previously thought.
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