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Progressive Multifocal Leukoencephalopathy and 
Rituximab: Time to Better Stratify the Risk?
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Abstract

Progressive multifocal leukoencephalopathy (PML) is a demyelin-
ating disease emerging as a complication of some novel monoclo-
nal antibody therapies. Disease risk and severity show a wide vari-
ability, with fatality ranging from 30% to 90%, probably depending 
on many risk determinants as demonstrated for natalizumab-asso-
ciated PML. Rituximab therapy is used to treat hematological ma-
lignancies and autoimmune disease, but little is known about PML 
risk stratification and management. We describe a clinical case with 
very early diagnosis, extensive treatment, but a fatal outcome, high-
lighting the need for future studies aimed to better understand PML 
risk.
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Introduction

Progressive multifocal leukoencephalopathy (PML) is a de-
myelinating disease of the brain caused by the John Cun-
ningham virus (JCV). PML was originally recognized as a 
rare complication of either hematological malignancies or 
systemic inflammatory disorders; however, a dramatic in-
crease in the incidence of this condition occurred with the 
HIV epidemic. Moreover, the use of some novel monoclonal 
antibodies (such as rituximab, natalizumab, and efalizumab) 
therapies has been associated with an increase in the inci-
dence of PML [1].

Rituximab is an anti-CD20 monoclonal antibody cur-

rently employed for treatment of patients with non-Hodg-
kin lymphoma (NHL) and several autoimmune diseases. It 
has been reported that inclusion of rituximab into standard 
chemotherapy regimes for NHL was associated with a sig-
nificant higher incidence of PML (rate difference, 2.2/1,000 
patient-years) [2], furthermore rituximab-related PML has a 
high mortality rate (90%) [3].

Several studies have assessed the use of various drugs 
for the PML treatment but with conflicting results, showing 
in vitro efficacy against JCV but without a survival benefit.

We report a clinical case of rituximab-related PML, with 
early diagnosis, extensive treatment but a fatal outcome de-
spite such management.

 
Case Report

   
A 75-year-old man was admitted to the Neurology Unit ow-
ing to difficulties in speaking and playing cards during the 
last 4 days.

He was affected by hypertension and a third degree atri-
um-ventricular block, which required a pacemaker implanta-
tion.

In 2009, a spleen biopsy revealed a large B cell lympho-
ma, stage 3A; since July 2009, he was treated with 6 CHOP 
(cyclophosphamide, hydroxydaunomycin, oncovicin, and 
prednisone), 8 rituximab cycles (375 mg/m2 every 21 days), 
and spleen radiotherapy without any relapse; in November 
2010, a positron emission tomography scan was negative.

In February 2011, he complained of speaking and play-
ing cards difficulties. The neurological examination was 
normal except for very mild anomia. Computed tomography 
(CT) of the brain showed a left hemispheric lesion, without 
mass effect or contrast enhancement, located in the white 
matter and sparing the cortex (Fig. 1A). A new brain CT scan 
was performed after 1 week and revealed an enlargement of 
the lesion (Fig. 1B). Considering the exposure to rituximab 
and the clinical picture, on the sixth day from symptoms on-
set, the cerebrospinal fluid was tested for JCV: a real-time 
PCR revealed 3,774 copies/mL.

HIV was negative, helper T cells were 152 cells/μL (nor-
mal range, 410-1,590), and helper T/cytotoxic T cells ratio 
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was 0.84.
A PET scan showed a glycemic hypo-metabolism in the 

left hemispheric lesion (Fig. 1C).
On the eleventh day from symptoms onset, the patient 

was started on mirtazapine (30 mg qd), mefloquine (250 mg 
qd for 4 days and then 250 mg qw), plasma exchange (5 ses-
sions) and, afterwards, intravenous immunoglobulin (30 g 
daily for 5 days) in order to correct the hypo-gammaglobu-
linemia due to plasma exchange. On the 25th day, cidofovir 
(375 mg ow) and interleukin-2 (11 UI qd) were added to the 
treatment, but the patient continued to deteriorate, develop-
ing aphasia at 10 days, right hemiparesis at 3 weeks, stupor 
at a month, and right ward forced deviation at 5 weeks from 
symptom onset. In 7 weeks’ time, the Glasgow coma scale 
score was 5, and the patient died after 2 months from the 
clinical onset.

Discussion
  
PML is a rare opportunistic infection showing variable sever-
ity, which is affected by many concurrent factors, and among 
these, the type of immune suppression is highly relevant, as 
well as its reversibility; in AIDS patients, the introduction 
of HAART therapy allowed the PML mortality and morbid-
ity to decrease, due to HAART therapy ability to restore the 
immune-surveillance, thus leading to a better control of JCV 
opportunistic infection. Different monoclonal antibodies 
may impair the immune-surveillance with different ways or 
duration, explaining the different severity and mortality rate 
observed in natalizumab- and rituximab-associated PML, 
the former with a 30% fatality and, sometimes, with a very 
good recovery [4], the latter with a 90% fatality [3].

Studies on natalizumab-related PML risk showed a 
strong effect of serological anti-JCV status, determined by 
the so-called “stratify” test, a two-step enzyme-linked im-

munosorbent assay (ELISA) specifically developed to detect 
anti-JCV antibodies in human serum or plasma [5].

People who test negative for anti-JCV antibodies have 
only a low risk to develop PML, which is below 1:10,000 
[6], in spite of anti-JCV positive patients which carry a risk 
around 1:94 if they have been treated for more than 2 years 
with natalizumab and have an immunosuppressant exposure 
history.

In the case reported, the patient had both pharmacologi-
cal (rituximab and CHOP) and clinical (lymphoma) risk fac-
tors for PML. In literature, to date there are few data about a 
potential interaction between these two factors in determin-
ing the risk.

In our patient, the diagnosis was made early and mul-
tiple therapies (which had previously shown some efficacy 
in natalizumab-related PML) were administered, but it did 
not affect the disease course in this case of rituximab-PML.

It should be noted that 3 months had elapsed between 
last rituximab treatment and PML onset; since a certain 
amount of antibodies might still be persisting during this pe-
riod of time, we used plasmapheresis.

A better PML risk stratification based on multiple risk 
determinants should permit to identify those patients at high-
er risk and to monitor them clinically and radiologically to 
detect and treat very early PML; this kind of approach is 
actually in use for natalizumab-treated patients.

Conclusion

PML is a rare disorder complicating some monoclonal an-
tibody therapies, with a variable outcome, depending even 
on the type of immunosuppressant determinants (better for 
natalizumab, worse for rituximab, with higher mortality). 
The case may underscore the need for future studies aimed 
at stratifying PML risk during rituximab therapy, according 
to several potential factors like JCV serological status, pres-

Figure 1. CT and PET scan. (A) CT scan showing subcortical white matter lesion without mass effect and sparing the cortex. (B) 
Second CT scan showing lesion enlargement. (C) PET scan showing glycemic hypo-metabolism within the lesion.
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ence of multiple immunosuppressant determinants, duration 
of therapy, and CD4 count.
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