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SUMMARY
Progressive multifocal leukoencephalopathy (PML) is a
severe opportunistic infection of the central nervous
system. A 52-year-old man with HIV infection, recently
started on antiretroviral therapy, presented with
symptoms of mental cloudiness, blurry vision and ataxia.
MRI of the brain showed nodular perivascular space
enhancement with surrounding vasogenic oedema and
midline shift. A lumbar puncture revealed non-
inflammatory cerebrospinal fluid and was positive for JC
virus. As the patient developed worsening symptoms in
the setting of initiation of antiretroviral therapy with
immune recovery, a diagnosis of JC virus-associated
immune reconstitution inflammatory syndrome (IRIS) was
made. With recent literature on the use of CCR5
antagonist maraviroc in PML, our patient was started on
maraviroc and noted to have improvement in PML IRIS.
This is the first case of an HIV-positive patient
successfully treated for PML IRIS with maraviroc, as
verified by our literature review; also, our case has
clinical implications in improving outcome in PML IRIS.

BACKGROUND
Progressive multifocal leukoencephalopathy (PML)
is a severe, and at times fatal, opportunistic infec-
tion of the central nervous system. Primary infec-
tion occurs during childhood and is asymptomatic
in most patients. JC virus, the causative agent of
PML, remains latent; however, it can reactivate
during a period of immunosuppression such as
with HIV infection. While PML most often pre-
sents with motor deficits, visual disturbances and
cognitive impairment, initial symptoms can be mild
and subacute, therefore diagnosis can be missed
early in the disease.
Highly active antiretroviral therapy (HAART) has

significantly improved survival of patients with
AIDS and PML,1 and is currently considered
standard therapy for AIDS-related PML. However,
in some instances, paradoxical worsening of
clinical and of radiological features results from an
inflammatory syndrome as a consequence of
HAART-induced restoration of the immune system.
We report a case of PML immune reconstitution
inflammatory syndrome, where a patient worsened
neurologically after initiation of HAART.

CASE PRESENTATION
A 52-year-old man with HIV infection presented to
his primary care clinic with difficulty in walking.
He had been diagnosed with HIV 3 months earlier

at an outside hospital after an admission for pneu-
monia. He had been started on antiretroviral
therapy with emtricitabine, tenofovir and ritonavir-
boosted darunavir 2 months prior to this presenta-
tion. He had responded well to the regimen, with
an improvement in his CD4 count from 67 to 153
cells/μL and suppression of his viral load from
1530 to 71 copies/mL.
Three weeks prior to his current presentation, he

began to experience mental cloudiness and blurry
vision, and had difficulty with balance and walking.
On further questioning, the patient mentioned
having mild cognitive difficulties for the past
5 months. His neurological examination was
remarkable for a left homonymous hemianopsia.

INVESTIGATIONS
A CT of the brain showed a hypodense lesion
lateral to the anterior aspect of the right-sided len-
ticular nucleus associated with oedema and midline
shift. MRI of the brain was performed to character-
ise the mass further. The MRI with contrast
showed nodular perivascular space enhancement
throughout the supratentorium with greater
involvement in the right hemisphere. There was
surrounding vasogenic oedema, mass effect and a
3 mm leftward midline shift (figure 1).
A lumbar puncture was performed and revealed

non-inflammatory cerebrospinal fluid (CSF) with a
negative Gram stain and culture. The Cerebrospinal
fluid PCR was positive for JC virus (6649 copies/
mL) and negative for cytomegalovirus, herpes
simplex virus (HSV) 1, HSV-2, varicella-zoster
virus, Epstein-Barr virus, Cryptococcus and
Toxoplasma. The flow cytometry performed on the
fluid showed increased CD8+ T cells with com-
plete absence on the CD4 cells.

OUTCOME AND FOLLOW-UP
As the patient developed worsening symptoms in
the setting of initiation of antiretroviral therapy
with immune recovery, a diagnosis of JC
virus-associated immune reconstitution inflamma-
tory syndrome (IRIS) was made. With recent litera-
ture on the use of CCR5 antagonist maraviroc in
PML,2 3 the patient was started on oral maraviroc
150 mg twice a day. A Trofile Assay (Monogram
Biosciences) had shown the HIV-1 to be exclusively
CCR5 tropic. Two months later, a repeat MRI
showed improvement in the lesion (figure 2); the
patient reported complete resolution of his neuro-
logical symptoms. Maraviroc was continued in this
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patient for a year, when his MRI had shown complete reso-
lution of the previously observed lesions.

DISCUSSION
Although the patient had some baseline cognitive impairment,
the neurological deficits significantly worsened after the initi-
ation of HAART. This is consistent with the unmasking form of
IRIS to PML, where subtle clinical symptoms of PML worsened
after initiation of HAART and with laboratory evidence of

improved immune status. The key points that differentiate PML
IRIS from worsening of the primary infection include clinical,
radiological and pathological features. Clinically, the reported
patient with mild cognitive difficulties worsened neurologically
8 weeks after starting HAART and with laboratory evidence of
immune recovery. Other reports have described patients being
diagnosed with PML IRIS between 1 week and 26 months after
initiation of HAART, with a median time of 7 weeks.
Furthermore, 80% of these patients developed PML IRIS within
12 weeks of initiation of HAART.4 Factors predictive of devel-
opment of IRIS in previous studies include antiretroviral drug
naivety, low CD4 count (50 cells/mm3), and rapid immune
recovery indicated by a prompt decrease in HIV plasma viral
load.5

Radiologically, primary PML brain lesions on T1-weighted
MRI of the brain are hypointense, whereas T2-weighted images
are hyperintense.6 Lesions are located predominantly in the sub-
cortical white matter and are asymmetric. They are usually not
enhanced after intravenous contrast injection and are not asso-
ciated with swelling or mass effect. However, contrast enhance-
ment along with oedema and mass effect, denoting blood–brain
barrier disruption secondary to the inflammatory process, is
seen in 44% to 57%4 7 of the PML IRIS cases supporting our
diagnosis.

CD8+ T lymphocytes form the majority of cytotoxic cells,
and are present only in small numbers within the normal CNS.8

However, in patients with PML IRIS, there is a strong cellular
immune response mediated by JC virus-specific CD8+ cytotoxic
T lymphocytes (CTL), which are instrumental in preventing
disease progression.9 At times, CD8+ CTL responses may be so
intense that CD8+ outnumber CD4+ T lymphocytes and cause
significant neurotoxicity. There was a hint of the same in our
patient, where the CSF had increased CD8+ T cells and CD4+
T were absent; however, a biopsy of the lesion would be more
definitive for this phenomenon.

The use of steroids, especially when there are signs of
impending brain herniation,10 has been recommended by some
experts based on case reports; however, there are no rando-
mised clinical trials to support such a recommendation. Use of
cytarabine, acyclovir, cidofovir, chlorpromazine, mirtazapine,
interleukin 2, interferon β and mefloquine has been reported in
the literature.1 Two studies examining the use of cidofovir
showed neither survival benefit, nor improvement in
PML-related residual disability at 12 months.11 12 Similarly, the
use of systemic or intrathecal cytosine arabinoside did not
improve patient survival.13 14 An antimalarial drug, mefloquine
had initially shown some efficacy in PML,15 16 however, a ran-
domised open label study showed mefloquine had no evidence
of anti-JC virus activity.17

PML has been clinically associated with the appearance of
chemokine receptor (CCR) 7+ monocytes in peripheral blood
and a simultaneous decrease in the number of CCR5+ mono-
cytes. Interestingly, the disappearance of peripheral CCR7+
monocytes and reappearance of CCR5+ in peripheral blood
coincide with the onset of IRIS.2 This indirect implication of
CCR5+ T cells in IRIS pathophysiology has been carried
forward and CCR5 antagonist maraviroc has been used in the
treatment of PML IRIS. A recent case report of PML IRIS in an
HIV-negative patient demonstrated that maraviroc was asso-
ciated with a selective decrease in CCR5+ immune cells in the
CSF, with simultaneous clinical improvement. These findings
suggest that maraviroc functionally inhibits CCR5-dependent
immune cell trafficking into the central nervous system.3 Based
on the above literature, our patient was started on maraviroc,

Figure 2 MRI of the brain after 2 months, showing improvement in
the lesion.

Figure 1 MRI of the brain at presentation showing right-sided
nodular perivascular space enhancement throughout the
supratentorium with surrounding vasogenic oedema, mass effect and a
3 mm leftward midline shift.
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and noted to have improvement in his PML IRIS. In our litera-
ture review, this is the first case of an HIV-positive patient suc-
cessfully treated for PML IRIS with maraviroc. This case may
have clinical implications as maraviroc can be used to augment
the current HIV regimen and, at the same time, improve the
outcome of PML IRIS. However, more clinical experience, pos-
sibly in the form of controlled studies, is needed to confirm
such a conclusion.

Learning points

▸ Highly active antiretroviral therapy has significantly improved
survival of patients with AIDS and progressive multifocal
leukoencephalopathy (PML) and is currently considered
standard therapy for AIDS-related PML.

▸ Immune reconstitution inflammatory syndrome is a clinical
entity characterised by an excessive inflammatory response
to a pre-existing antigen or pathogen and a paradoxical
deterioration in clinical status after initiation of antiretroviral
therapy.

▸ PML immune reconstitution inflammatory syndrome (IRIS)
has been clinically associated with the disappearance of
peripheral CCR7+ monocytes and reappearance of CCR5+ in
peripheral blood; hence the use of CCR5 antagonist
maraviroc has been proposed in the treatment of PML IRIS.
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