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Dear Editor,

Progressive multifocal leukoencephalopathy (PML) is a
demyelinating disease caused by John cunningham virus
(JCV) infection in the central nervous system. The potential
risk of PML in patients, who receive treatment with rituximab,
the first anti-CD20 monoclonal antibody, is becoming
increasingly recognized. A 67-year-old HIV-negative man
presented with right-sided hemiparesis, dysarthria, and non-

fluent aphasia. During 1-1/2 years following the diagnosis
of primary diffuse large B-cell lymphoma of the duodenum,
the patient had received eight cycles of rituximab-based
using  rituximab,  cyclophosphamide,
doxorubicin, vincristine, and prednisolone, followed by four

chemotherapy

cycles of rituximab, mitoxantrone, etoposide, carboplatin, and
prednisolone and three of rituximab, gemcitabine, cisplatin,
and dexamethasone. An MRI revealed fluid-attenuated

Figure 1: (a-c) Magnetic resonance images with fluid-attenuated inversion recovery and (d-f)
diffusion-weighted sequences showing hyperintensity in left frontal subcortical white matter.
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inversion recovery and diffusion-weighted hyperintensity
in frontal subcortical white matter [Figure 1], with T1-
hypointense findings without gadolinium enhancement
also noted. Analysis of cerebrospinal fluid (CSF) obtained
from a lumbar puncture revealed mild pleocytosis at 70 mg/
dL. Polymerase chain reaction (PCR) results showed JCV
DNA to be undetectable in CSFE. Furthermore, hepatitis
B reactivation was indicated. A brain biopsy procedure
for the left frontal lesion was performed, and histological
examination results revealed severe demyelination and
glial cells with swollen nuclei [Figure 2a]. Simian virus 40
(SV 40) protein-positive nuclei were also confirmed in glial
cells [Figure 2b]. A definite diagnosis of PML associated
with rituximab-based chemotherapy was made. The patient
received supportive therapy and died four months later due
to a systemic infection and pulmonary complications.

An autopsy was performed, which showed a brain weight
of 1180 g. Multiple foci of ill-defined brownish patches
in cortical and subcortical white matter were noted in
a gross inspection of the cerebrum [Figure 2c], while
histopathological findings revealed multiple foci related to
severe demyelination [Figure 2d]. Characteristic histological
findings of PML including glial cells with enlarged eccentric
nuclei in the eosinophilic cytoplasm along with foamy
macrophage invasion were also confirmed [Figure 2e], with
those findings extending to the brain stem and cerebellum.
A PCR examination of post-mortem brain tissue obtained
from the left frontal lesions revealed positive for JCV DNA at
3.17 x 10° copy numbers/ug. Residual lymphoma cells were
not found, though subtle mature lymphocyte infiltration was
noted in the duodenum.

Since the first report of potential risk of PML in association
with rituximab presented in 2002 that has been increasingly
recognized in a subset of rituximab-treated patients with the
risk of PML development, estimated to be five times greater
as compared to those not treated with the drug.!! Although
histopathological results based on brain biopsy findings are
required for a definitive diagnosis along with confirmation
of JCV, more cases have been diagnosed using CSF JCV
PCR results.”) Nevertheless, a brain biopsy is required
for clinically suspected PML cases when those results
are negative. The typical histopathological triad includes
multifocal demyelination, enlarged bizarre astrocytes, and
hyperchromatic enlarged oligodendroglial nuclei with
dot-shaped intranuclear inclusions generally observed in
enlarged oligodendroglial cells.”! Immunohistochemistry
with JCV capsid protein (VP-1), a major structural protein,
is a specific and sensitive method to confirm the presence of
the virus'¥ while SV 40 protein positivity found in the nuclei
of abnormal glial cells indicates cross reactivity. A PCR assay
to detect JCV in brain tissue is also available as an alternative.
Autopsy results of cases of PML associated with rituximab

Figure 2: (a and b) Brain biopsy histopathological, and postmortem
(c) brain and (d and e) histopathological findings. (a) Enlarged glial
cell nuclei (arrows) can be seen in the background demyelination
along with macrophage migration (hematoxylin and eosin [HE]
staining, x400). (b) Immunohistochemistry for the Simian virus
40 (SV 40) antigen showed positive findings for glial cell nucleoli
(arrowheads) (SV 40 stain, x200). (c) Postmortem image of coronal
section of brain showing multiple foci with brownish pigmentation,
predominantly in subcortical white matter. Regions encircled with
blue lines indicate histologically proven demyelination lesions. (d)
Gross findings of demyelination in subcortical white matter (right
side of panel) (Kluver-Barrera staining, x12.5). (e) Arrows show
glial cells with eccentric enlarged nuclei in eosinophilic cytoplasm
(HE staining, x400).

treatments for non-Hodgkin lymphoma have rarely been
reported,*”! though in addition to providing detailed
histopathological findings, Sano, et al. investigated the
concentration of mefloquine, used as a treatment for PML
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associated with rituximab, in postmortem brain tissue."
Additional studies that include autopsy reports are needed to
clarify the pathogenesis of patients with PML associated with
anti-CD20 monoclonal antibodies.
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