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n INTRODUCTION

Progressive multifocal leukoencephalopathy 
(PML) is a rare, deadly demyelinating disease 

of the central nervous system (CNS), caused by 
the John Cunningham virus (JCV) and classically 
observed in advanced stages of human immuno-
deficiency virus (HIV) infection [1, 2]. However, 
in the last decades, PML has been increasingly re-
ported among patients with haematological and 
solid malignancies, organ transplant recipients 

on immunosuppressive drugs and most recent-
ly among patients receiving immunomodulating 
drugs, like natalizumab [1, 2]. Surprisingly, PML 
may also develop occasionally in individuals 
with minimal immunosuppression, such as in 
those affected by sarcoidosis [1, 2]. In HIV-nega-
tive patients, the main therapeutic strategy is to 
decrease the immunosuppression, whenever pos-
sible; serotonin reuptake inhibitors (by blocking 
5-HT2a, used by JCV for cell-to-cell spread) and 
the CCR5-antagonist MVC (for its immune-mod-
ulating properties) have shown promising results 
in limited case series [3-7].
Here we describe a case of PML in an HIV-neg-
ative patient with mixed connective-tissue dis-
ease (MCTD) on a minimally immunosuppres-
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A case of progressive multifocal leukoencephalopathy 
(PML) is described in an HIV-negative patient with 
mixed connective-tissue disease (MCTD) on a mini-
mally immunosuppressive treatment with hydroxy-
chloroquine. The patient presented with right-sided 
weakness, episodes of disorientation and loss of short-
term memory and of vision in her right eye. PML was 
diagnosed by JCV DNA on cerebrospinal fluid and ra-
diological criteria. She was treated with off-label mar-
aviroc and mirtazapine but died two months after hos-

SUMMARY

pital admission, despite a surprising decrease in the 
viral load of cerebrospinal fluid three weeks after start-
ing therapy. Prompt diagnosis and antiviral treatment 
of PML even in low-risk patients are warranted. Future 
studies are required to define the therapeutic role of 
maraviroc (MVC) and mirtazapine in this setting.
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sive treatment with hydroxychloroquine. To our 
knowledge this is one of the fewest cases treated 
with off-label maraviroc and mirtazapine, result-
ing in a divergent clinical, radiological and viro-
logical outcome.

n CASE REPORT

A 50-year-old Caucasian woman with autoim-
mune thyroiditis and MCTD was admitted to our 
clinic for right-sided weakness, episodes of disori-
entation and loss of short-term memory and right 
eye’s vision. In the previous months she reported 
significant difficulty in driving, weakness and 
visual disturbances. MCTD was diagnosed 5 years 
before with a clinical and serologic pattern over-
lapping Sjögren syndrome. She started hydroxy-
chloroquine (200 mg) and low-dose corticoster-
oids (withdrawn after 3 years). At the admission, 
she was on oxycodone, hydroxychloroquine and 
levothyroxine. Neurological examination revealed 
right hemi-paresis, bilateral ophthalmoplegia and 
right hemi-spatial neglect. Blood tests were unre-
markable, but total lymphocyte count of 236 cells/
μL with 217 CD4+ T-cell (68,5%). HIV test was 
negative. Brain magnetic resonance (MRI) showed 
extensive T2/FLAIR non-enhancing signal ab-
normalities involving subcortical white-matter of 
both parietal-occipital lobes, corpus callosum and 
the rear frontal lobe (Figure 1). Cerebrospinal flu-

id (CSF) analysis were within the normality range 
(proteins, glucose, cells and CSF-serum albumin 
ratio). CSF opportunistic infections were ruled 
out (Cryptococcus spp, Toxoplasma, herpetic virus-
es and Mycobacterium tuberculosis), but JCV-DNA 
was 119370 copies/mL. After informed consent 
and the approval by the off-label committee of 
the hospital, maraviroc (300 mg twice daily) and 
mirtazapine (15 mg once-daily; then twice-daily) 
were started, while hydroxychloroquine was con-
currently withdrawn. Nevertheless, her clinical 
conditions worsened: after treatment was started, 
her neurological status continued to deteriorate 
with a new onset of dysarthria, temporo spatial 
disorientation and progressive development of 
tetraplegia. After three weeks of treatment, a brain 
MRI revealed slightly increased white-matter le-
sions (Figure 1), while CSF JCV-DNA was reduced 
to 459 copies/mL. Plasma and CSF maraviroc 
concentrations were 85 ng/mL and <1 ng/mL, 
respectively (ultra high performance liquid chro-
matography coupled to tandem mass spectrome-
try methods SE, Waters, Milan, Italy). Eventually, 
the patient went into a coma and passed-out two 
months after hospital admission.

n DISCUSSION

Nowadays, an increasing number of HIV-nega-
tive individuals are at risk for developing PML, 

Figure 1 - Brain Magnetic 
Resonance Imaging. Axi-
al T2-weighted sequence 
(left) and axial fluid-at-
tenuated inversion recov-
ery (FLAIR, right). Typical 
progressive multifocal 
leukoencephalopathy-as-
sociated lesions are seen 
in parietal-occipital lobes 
and corpus callosum. The 
lesions were hyper intense 
on T2/FLAIR sequences 
and did not enhance with 
contrast.
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due to the broader use of immunosuppressive/
immunomodulatory treatment in different clin-
ical settings [1, 2]. In these cases, the new onset 
of subacute neurologic signs or symptoms should 
raise the suspicion for PML, even in minimally 
immunosuppressed patients suffering from he-
patic cirrhosis, chronic renal failure, pregnancy, 
dementia or idiopathic CD4+/CD8+ lympho-
cytopenia [1, 2]. While for HIV-positive patients 
highly-active antiretroviral therapy may add ad-
junctive help, in HIV-negative patients the prog-
nosis remains poor, with a median survival of 3 
months [3]. For the latter, the only strategy is the 
reduction of immunosuppressants’ doses, when-
ever possible, or the removal of biological agents 
through plasmapheresis [4, 5].
Several medications have been used to treat PML 
with anecdotal success (e.g., cytarabine, cidofovir, 
mefloquine), although these drugs have failed to 
show efficacy in randomized trials or prospective 
studies [8, 9]. On the contrary, no randomized 
trials or prospective studies on large cohort have 
been carried on about MVC and mirtazapine use 
in PML [10-12].
We observed a significant decrease in CSF JCV-
DNA (2.4 log10 copies/ml within three weeks) 
using MVC plus mirtazapine. In vitro studies 
have showed that JCV may entry into target cells 
through the serotonin receptor 5-HT2a, suggest-
ing a potential role for mirtazapine, a serotonin 
reuptake inhibitor licensed for major depression 
[6]. Some evidence claimed beneficial effects of 
mirtazapine for PML treatment, showing con-
current clinical improvement and CSF virologi-
cal clearance due to the restriction of viral cells 
spread [6, 7, 11]. On the other side, MVC is a 
CCR5 receptor antagonist, approved for R5-tropic 
HIV infection. Evidence regarding the usefulness 
of MVC in PML is limited and conflicting. It has 
been shown that CCR5+ lymphocytes may play 
a pivotal role in the pathogenesis of a subgroup 
of PML cases, associated with immune reconsti-
tution inflammatory syndrome (IRIS), an over-
whelming and life-threatening inflammatory re-
action occurring during immune recovery [13, 14]. 
High percentages of CCR5 + cells, predominantly 
CD8+ cytotoxic T-cells, has been found in natal-
izumab-associated PML-IRIS, as well as in other 
cases of inflammatory PML lesions, suggesting a 
role in tissue damaging for this T-cell subpopu-
lation [15, 16]. In an inflammatory milieu, MVC 

may directly hamper the exaggerated inflamma-
tory reaction by decreasing the influx of lympho-
cytes and macrophages into the infection site and 
modulating immune activation [16]. Recently, 3 
HIV-negative patients diagnosed with PML were 
treated with MVC and mirtazapine, showing a re-
duction up to undetectable CSF JCV-DNA value, 
as well as long-term clinical and radiological im-
provements [17]. However, compared to our pa-
tient, these cases presented lower CSF viral loads 
at the diagnosis, which has been associated with 
a better prognosis [18]. In addition, the absence 
of inflammatory components in our patient, as 
evidenced by the lack of enhancing lesions at the 
MRI, may have made MVC vain. Scarce data are 
available regarding CCR5 inhibitors usefulness or 
risks in PML cases without IRIS [19, 20]. In this 
setting, MVC may potentially aggravate immune 
suppression, leading to the inhibition of innate 
and adaptive responses; additionally, the appro-
priate dose is uncertain [21, 22]. Considering the 
conflicting evidence from scant reports and the 
observed discrepancy between virological and 
clinical outcome, further studies are needed to 
assess the real efficacy of MVC and mirtazapine 
and their eventual association for different PML 
subtypes.
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