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Maraviroc in PML-IRIS
A separate ball game under HIV infection and natalizumab?

Progressive multifocal leukoencephalpathy (PML) is
a severe, often fatal, opportunistic infection of the
CNS. First reported in 1958 as a white matter disor-
der in 3 patients with lymphoproliferative disorders,1

subsequent studies revealed a polyomavirus, named
John Cunningham (JC) virus from the initials of the
patient from whose brain it was initially isolated, as
the causative agent. Despite previous reports, there is
no evidence that PML is caused by either SV40 or BK
virus.2

The pathogen is a ubiquitous DNA virus that
infects only humans. Subclinical infection often
takes place within the first decade of life. Both
the mechanism of infection and clinical expression
of primary infection remain undefined. Initially,
predominantly associated with lymphoproliferative
disorders, with the AIDS pandemic, PML became
strikingly prevalent, observed in 4%–5% of all pa-
tients with HIV prior to the availability of highly
active antiretroviral therapy (HAART). The era of
monoclonal antibodies for immune-mediated con-
ditions such as natalizumab (Tysabri) for MS and
Crohn disease and efalizumab (Raptiva) for psori-
asis heralded another context for PML. As of
November 30, 2016, there have been 698 reported
cases of PML under natalizumab.3

While HAART has a significant beneficial impact
on the prognosis of PML in patients with HIV, it re-
mains one of the 4 most common CNS opportunistic
infections affecting patients with AIDS.4 The institu-
tion of screening patients with MS for seropositivity
for JC virus has decreased the prevalence of PML in
natalizumab-treated patients with MS. The termina-
tion of this therapy and using plasma exchange to
remove the monoclonal antibody from the circulation
when PML is diagnosed has a beneficial effect on
prognosis.

However, the introduction of HAART and the
discontinuation of natalizumab led to the recognition
of the immune reconstitution inflammatory syn-
drome (IRIS), an entity that is not unique to PML

and has been observed also with mycobacterial dis-
eases, leprosy, fungal infections, and herpes viruses.5

IRIS is the consequence of rapid entry of immune
cells into the brain at the time of immune restoration.
As many as 23% of patients with AIDS with PML
who recently started HAART will develop PML-
IRIS.6 IRIS has occurred in the majority of patients
with natalizumab-associated PML following with-
drawal of natalizumab and plasma exchange. The
diagnosis of CNS-IRIS in patients with MS with
natalizumab-associated PML can be challenging
because the deterioration might be attributed to
PML, MS, or some other opportunistic infection.7

Thus, diagnosis of PML in an immune-
compromised patient is associated with a 2-edge chal-
lenge and risk: clearing the JC virus from the brain,
which requires normalization of the immune state,
and reconstitution of immune surveillance
while minimizing infiltration of the brain with acti-
vated T cells that attempt to control an underlying
CNS opportunistic infection.

Treatment of CNS-IRIS is mainly empirical; as of
today, there are no randomized controlled trials to
support antiviral or immune-modulating therapy in
this condition. The suggestion to treat CNS-IRIS
with steroids remains at present a hypothesis.8

In 2009, a case report on the use of maraviroc,
a CCR5 antagonist that has been approved for the
treatment of HIV infection to inhibit CCR5-
dependent viral docking in AIDS suggested that this
agent might be effective against CNS-IRIS.9 The
observation was not confirmed in a large study.10

Maraviroc is also associated with blocking of
CCR5-mediated inflammation and was reported to
be beneficial in graft-vs-host disease in patients
undergoing allogenic bone marrow transplantation.11

It also decreases the amount of CD8 cells in the CNS
of patients.12 This led to an effort to extrapolate the
use of maraviroc to PML under monoclonal antibod-
ies therapy for MS.12 This was associated with
reduced trafficking of CCR5-expressing cells into
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the CSF and survival of the patient with relatively
stable neurologic sequelae.

In this issue of Neurology: Neuroimmunology &
Neuroinflammation, 2 independent reports are pub-
lished on 3 natalizumab-treated patients with MS
with CNS-IRIS handled with maraviroc.13,14 In all
3 patients, the syndrome seems to benefit, in part,
from the therapy, but use of steroids (in 2), avoidance
of plasma exchange (in all), and young age (in 2)
might have contributed to the outcome. Maraviroc
is not an innocent compound and is associated with
hepatotoxicity, infections, cancer, and cardiovascular
disorders.15

The conflicting results on the outcome of IRIS in
maraviroc-treated HIV-infected patients and
natalizumab-treated patients with MS may suggest
a different pathogenesis and/or mechanism of action
of the antiviral agent. However, currently available
information is too less to draw any conclusions.

To summarize, the available information on the
potential of maraviroc in monoclonal antibody–
associated PML is too less to enable any recommen-
dation. More anecdotal reports will eventually point
to the possibility that a large phase II is warranted.
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