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Progressive multifocal leukoencephalopathy associated
with a lymphoproliferative disorder treated with pembrolizumab
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Abstract
Progressive multifocal leukoencephalopathy (PML) is a demyelinating disease affecting the central nervous system as a result of
reactivation of the John Cunningham (JC) polyomavirus and occurs almost exclusively in immunosuppressed individuals. The
disease course of PML is variable but usually progressive and often fatal. Treatment is predominantly focused on immune
restoration, although this is difficult to do outside of human immunodeficiency virus–associated PML. A recent case series
demonstrated a potential role for programmed cell death protein 1 (PD-1) inhibitors, such as pembrolizumab, to contain and/or
clear JC virus. Herein, we discuss the first reported Australian case of a 61-year-old female with PML secondary to
chemoimmunotherapy demonstrating complete clearance of JC virus as well as clinical and radiological stabilisation following
pembrolizumab treatment.
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Case presentation

A 61-year-old female presented with a 3-week history of pro-
gressive homonymous hemianopia and deteriorating visual acu-
ity. History was significant for treatment with rituximab, cyclo-
phosphamide, doxorubicin, vincristine, and prednisolone (R-
CHOP) 14 years previously for diffuse large B cell lymphoma;
rituximab monotherapy 8 years previously for low-grade follic-
ular lymphoma; rituximab and bendamustine 3 years previously
for relapsed symptomatic low-grade follicular lymphoma; and
current treatment with maintenance rituximab and intravenous
immunoglobulin for hypogammaglobulinaemia. She underwent
magnetic resonance imaging (MRI) of the brain, which demon-
strated bilateral occipital asymmetric expansile white matter en-
hancement consistent with a leukoencephalopathy. Due to con-
cerns for posterior reversible encephalopathy syndrome (PRES)

secondary to hypertension, antihypertensive therapy was com-
menced. Rituximab and immunoglobulin treatment was ceased.
Total T cell count was 640/μL, with CD4 count of 304/μL and
CD8 count of 340/uL. CD20 positive B cells were near absent.
Lumbar puncture was performed, with cerebrospinal fluid dem-
onstrating lymphocytosis (mixture of T cells with preserved
CD4:CD8 ratio) and positive qualitative JC virus nucleic acid
by real-time polymerase chain reaction (performed on JCV
ELITe MGB assay, ELITechGroup). Plasma JC virus nucleic
acid was also detected on the same assay. Visual acuity contin-
ued to deteriorate, with gross homonymous hemianopia. Repeat
MRI performed 8 weeks later demonstrated extension into the
right corpus callosum, bilateral temporal lobe, and left frontal
lobe. Mefloquine was commenced with an initial dose of
750mg followed by 250mgweekly for 5 weeks with no clinical
or radiological response. Three months after initial presentation,
pembrolizumab was initiated at a dose of 2 mg/kg (150 mg)
monthly and given for a total of three doses, having to be ceased
due to a lichenoid drug eruption thought likely secondary to
therapy and requiring corticosteroids and acitretin. There was
subsequent stabilisation of symptom burden, with repeat MRI
performed 3 months after commencement of pembrolizumab
showed marginal improvement in occipital white matter changes
and no progression of lesions elsewhere (Fig. 1). No clinical or
radiological features of immune reconstitution syndrome were
observed. Repeat CSF analysis was performed 5 months after
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commencement of therapy, with normal biochemical profile and
no detectable qualitative JC virus. Plasma analysis was also neg-
ative for JC virus.

Discussion

PML occurs almost exclusively in immunosuppressed
individuals,(Anand et al., 2019; Tan & Koralnik, 2010) with
marked variance in clinical outcome seen in those able to
achieve immune reconstitution.(Gasnault et al., 2011;
P a v l o v i c e t a l . , 2 0 1 5 ) PML s e c o n d a r y t o
chemoimmunotherapy carries an extremely poor prognosis,
with an overall median survival of 2 months and a mortality
rate of 88%.(Anand et al., 2019; Adrianzen Herrera et al.,
2019) A recent case series in the New England Journal of
Medicine evaluated eight patients with PML treated with
pembrolizumab, of which four had PML secondary to
chemoimmunotherapy for a lymphoprol i fera t ive
disorder.(Cortese et al., 2019) The cohort included two pa-
tients with chronic lymphocytic leukaemia, both having re-
ceived rituximab and fludarabine as part of their protocol,
one man treated for Hodgkin’s lymphoma over 40 years pre-
viously, and another with unspecified non-Hodgkin’s lym-
phoma treated with rituximab. A substantial decline in JC
virus load, in addition to clinical response, was observed in
two of these patients; one had no clinical, radiological, or
virological response; and another had progressive disease.
Our patient discussed here had previously been treated with
the alkylating agent bendamustine, well as having concurrent
treatment with the anti-CD20monoclonal antibody rituximab.
Both these agents can cause prolonged B lymphocyte deple-
tion, with the latter particularly associated with PML.(Carson
et al., 2009; Warsch et al., 2012) Following three doses of the
PD-1 inhibitor pembrolizumab, our patient demonstrated
complete clearance of JC virus, the first reported case using
this novel therapy in Australia. Whilst clinical stabilisation

was achieved, the patient did not achieve any improvement
in visual acuity or visual fields, and the radiological improve-
ment was minimal. The CSF lymphocytosis at diagnosis may
have reflected a degree of immune reconstitution, although the
patient had progressive disease despite this. We were unable
to determine the burden of JC virus at time of diagnosis (as no
quantitative level was performed and able to obtained retro-
spectively, although copy threshold was 26.5), and also were
unable to determine PD-1 expression on CD4+ and CD8+
lymphocytes within the CSF, which is hypothesised to be
increased in patients with PML. Whilst the evidence to date
is limited, the complete clearance of JC virus in our patient
supports the hypothesis that blocking the PD-1 pathway may
reinvigorate T cell activity to mediate an antiviral
effect,(Cortese et al., 2019) but further robust clinical trials
are needed to demonstrate this.
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