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Use of check-point inhibitors in the treatment of progressive

multifocal leukoencephalopathy
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Progressive multifocal leukoencephalopathy (PML)
is an opportunist viral infection predominantly seen
in immunosuppressed patients (most commonly in
HIV cases, lymphoproliferative disorders and primary
immunodeficiency) (1,2). This aggressive brain infection
is caused by the JC virus (JCV), a DNV virus of the
human polyomavirus family (3). Primary viremia is
usually asymptomatic and occurs in childhood. After the
primary infection, the virus remains in the body in a latent
stage (4,5). The reactivation can be frequently following
immunosuppression or after elimination of the B cells with
drugs targeting B cells such a as monoclonal antibodies
(mAb) (6).

The conventional treatment of PML include intense
antiretroviral therapy like Cidofovir, with little response
rates. Mofloquine, an anti-malaria treatment (7), and
Mirtazapine, an inhibitor of 5-HT?2a receptor (8), have
demonstrated efficacy when human glial cell line is infected.

The significant role of cytotoxic T lymphocytes directed
against JCV in controlling the disease has been established
and is indicated by the correlation between an impaired
Th-1 type T helper function and clinical manifestation (9).
In the era of targeted therapies, the search for drugs that act
on signaling pathways are considered as viable options.

Programmed cell death protein 1 (PD-1) is an inhibitory
T-cell surface receptor that keeps the immune system from
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attacking the body’s own tissues and is a marker of T-cell
exhaustion. PD-1 expression is elevated on the CD4+
and CD8+ T lymphocytes of patients with PML and is
particularly elevated on JC virus-specific CD8+ T cells (10).
The blocking of the PD-1 receptor increases the cellular
immune response to JC virus in healthy volunteers but only
if detectable JC virus-specific CD8+ T cells are present at
baseline.

Pembrolizumab, an immune checkpoint inhibitor, is a
humanized monoclonal antibody that blocks the interaction
between PD-1 and its ligands, PD-L1 and PD-L2. Use of
this drug to reinvigorate anti-JC virus immune activity in
patients with PML was unknown.

Cortese et al., have published the results of a study of 8
patients diagnosed with PML and who have been treated
with Pembrolizumab. These patients received this drug at
dose of 2 mg per kilogram of body weight, administered
intravenously, every 4 to 6 weeks. Seven of the patients
presented with neurological symptoms. All patients had
JC viral load in the cerebral spinal fluid (CSF). Patients’
immune conditions included immunodeficiency associated
to HIV infection, distinct hematological diseases and
idiopathic lymphopenia. All of them presented with
abnormal CD4+, CD8+ and CD19+ cell counts. Patients
all received a minimum of two doses of pembrolizumab.
Serial neurological examination, MRI and CSF sampling
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were used for the follow-up. After treatment with
Pembrolizumab, five of the eight patients had clinical
improvement or stabilization, and no patient had complete
disappearance of PML lesions. The five patients that
presented any grade of response had a reduction in JC viral
load in the CSF. Four out of the five patients showed a
persistent reduction in JC viral load and clinical stabilization
16 to 26 months after receiving treatment (11).

The results of this study show a possibility that
pembrolizumab may help treat refractory JC virus
infections. There are a couple of points to note about this
case series prior to drawing any generalized conclusions.
First, the number of injections received varied among the
patients, making it difficult to relate the improvement of
symptoms with a greater number of injections received. It
is still unclear how many doses of this medication should be
given to try to treat JC virus. Two HIV-patients reported
better outcomes and this may be due to their antiretroviral
medications which leads to immune recovery and may not
be due to the pembrolizumab. Further, two patients with
CLL and Hodgkin’s lymphoma had stabilization of previous
neurological symptoms associated with PML 1 month after
Pembrolizumab treatment but did not have a clear initial
benefit to the medication.

This case series shows that pembrolizumab may be
a potential treatment for patients with PML. Larger
systematically conducted studies are need to confirm if
pembrolizumab may be a potential future treatment for
JCV reactivation in certain populations. We are hopeful
that future clinical trials will be performed in the different
populations effected by JCV reactivation.
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