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SUMMARY
We describe a case of progressive multifocal
leucoencephalopathy (PML) in a 39-year-old patient
diagnosed with chronic lymphocytic leukaemia (CLL) who
underwent two allogenic matched-sibling stem cell
transplantations. PML was confirmed just after the first
transplantation with cerebral MRI and by PCR in the
cerebrospinal fluid. After immunosuppression withdrawal
and cidofovir treatment, he achieved a reversal of clinical
symptoms, John Cunningham (JC) virus positivity and
MRI lesions regression. He remained asymptomatic for
5 years with no signs of infection activity, even though
he received three new chemotherapy regimens due to a
CLL relapse. However, after the second stem cell
transplantation, new neurological symptoms began and
a reactivation of the JC virus infection was detected. This
time, treatment with mefloquine was started, but he
experienced a progressive neurological deterioration and
died 1 month after the symptoms began.

BACKGROUND
Progressive multifocal leucoencephalopathy (PML)
is an unusual and fatal disease after having used
stem cell transplantation with a median survival
of 19.5 months1 since the symptomatic onset. We
believe that this is a very rare case because of
the positive outcome that lasted 5 years and being
the first reported case of reactivation after
a durable remission.

CASE PRESENTATION
On July 2007, a 39-year-old man diagnosed with
chronic lymphocytic leukaemia (CLL) received a
matched-sibling allogenic stem cell transplantation
after two chemotherapy regimens with rituximab,
fludarabine and ciclofosfamide. Conditioning was
performed with fludarabine, ciclofosfamide and
total body irradiation. Graft-versus-host-disease
(GVHD) prophylaxis consisted of methotrexate
and cyclosporine A. His pretransplant serology was
negative for HIV, cytomegalovirus (CMV), hepatitis
B and hepatitis C. John Cunningham (JC) polyoma
virus serostatus was not tested. On day +150, he
came to us after 1 week of progressive neurological
symptoms: confusion, apathy and psychotic epi-
sodes. PML diagnosis was confirmed with MRI and
JC virus DNA PCR in the cerebrospinal fluid.
Immunosuppression with cyclosporine was discon-
tinued but, because of no evidence of improve-
ment, antiviral therapy with cidofovir was started

2 months after the onset of symptoms. After three
cycles, symptoms progressively improved though
behavioural disorders continued for 1 year after the
treatment. He achieved a reversal of JC virus PCR
positivity after five cycles of cidofovir and MRI
scans showed a reduction of the lesions, but not a
complete reversal.

INVESTIGATIONS
Haematological test at diagnosis showed lymphope-
nia with absolute lymphocyte count 690/mm3 and
CD4 lymphocyte count 308 mm3.
MRI at diagnosis showed several white matter

hyperintense T2 lesions, the biggest one in the left
frontal paraventricular region with severe perile-
sional oedema (figure 1). An MRI performed after
treatment with cidofovir showed lesions regression.
Cerebrospinal fluid analysis showed elevated pro-

teins, normal glucose and lactate dehydrogenase
(LDH) levels, cell count and cytology. Cultures for
bacteria, virus and fungi were negative, as well as
PCR for CMV. JC virus PCR was positive.

DIFFERENTIAL DIAGNOSIS
Progressive multifocal leucoencephalopathy should
be taken into consideration in any bone marrow
transplant recipient with neurological symptoms.
However, encephalopathy is the most common
complication affecting the central nervous system
after stem cell transplantation and differential
diagnosis should include toxic, metabolic, infec-
tious, drug-induced, cerebrovascular or neoplastic
causes, each of them with different approach and
prognosis.2 3 Our patient showed no metabolic dis-
orders. Because of its prior chemotherapy treat-
ment, he had a special high risk for infections and
MRI was compatible with it, so broad-spectrum
antibiotic and antifungal treatments were started.
Although cultures for bacteria and fungi were nega-
tive, this treatment was sustained until the JC virus
PCR was confirmed. Simultaneously, tests for other
viruses were made in his cerebrospinal fluid (CMV,
Epstein Barr virus (EBV), herpes simplex virus
(HSV)), but all the tests had negative results. Also,
immunosuppression was withdrawn to avoid drug
toxicity and infection progression. A brain biopsy
was rejected due to the JC virus positivity.

TREATMENT
As PML is usually fatal and there is no therapeutic
option that has proven to be of any real clinical
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benefit, we considered cidofovir to be an option, since is usually
well tolerated and may achieve a positive outcome.4 5

OUTCOME AND FOLLOW-UP
Three years after PML diagnosis, CLL relapsed and therefore he
was treated with three new chemotherapy regimens (rituximab,
lenalidomide, bendamustine). On July 2012, he underwent a
second allogenic matched sibling stem cell transplantation from
a different donor, his multiparous sister. After transplantation,
he suffered GVHD affecting skin and lungs and immunosup-
pression with steroids and tacrolimus was required over a long
period. After 8 months, he developed new neurological symp-
toms (ataxia and double vision), and JC virus DNA was con-
firmed again in cerebrospinal fluid. An MRI performed showed
new progression of the frontal lesions (figure 2). CD4 were up
to 500/mm3 when the JC virus reactivation was detected.
Immunosuppression was decreased, but not discontinued,
because of severe GVHD. In spite of the positive outcome for
5 years, this time cidofovir could not be administered due to
hospital supply problems, and treatment with mefloquine was
started. He experienced progressive neurological deterioration
(psychomotor slowing, aphasia and episodes of seizure) and
died 1 month after the beginning of the symptoms. At that
moment, there was no evidence of CLL progression. His family
refused to have an autopsy.

DISCUSSION
This case is of special interest since it is rare to see a remission
and later find reactivation of the disease. Another interesting
aspect of our case is that he was treated with two different
drugs with a very different outcome.

PML is a demyelinating central nervous system disorder
caused by JC polyomavirus and characterised by the destruction
of oligodendrocytes. Asymptomatic primary infection with JC
virus usually occurs during childhood and the virus remains
latent in kidneys indefinitely. The seroprevalence in adults is
80–90%.6 In immunocompromised hosts such as in patients
with transplant, HIV infection and immunosuppressive-treated
patients, JC virus can reactivate and cause this deadly disorder.7

PML was initially described in haematological patients with lym-
phoproliferative and myeloproliferative diseases, but it is more
common in patients with HIV. Stem cell transplantation-related
PML is very rare, with an estimated incidence rate of 35.4/
100 000 person-years.8

Stem cell transplantation was not his only risk factor to
develop PML. He had received fludarabine at diagnosis and
rituximab as part of a combination therapy for his multiple
relapses. Both of these drugs are known to be predisposing
factors to PML, due to a profound Tand B cell immunosuppres-
sion.9 10 However, in this case, there is a clear relationship
between the stem cell transplantation and the onset of infection.

Figure 1 December 2007. Coronal and axial images (T2 and fluid-attenuated inversion recovery) show focal hyperintense signal.
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Probably, each of the three factors contributed to the develop-
ment of the disease, but stem cell transplantation seems to be
the trigger factor.

Though in patients with HIV the CD4 count is the most
important predisposing factor, there may be other unknown
factors in stem cell transplantation related PML. Our patient
showed low count of CD4 during the first infection, but a
normal count during the second. On the other hand, he was
treated with higher doses of immunosuppression that were
reduced, but not discontinued because of GVHD. These data
could suggest that PML after stem cell transplantation may be
more related to the immunosuppression therapy and impair-
ment of T cell function than to the lymphopenia.

PML results in a generally quick and fatal outcome, with few
reported cases of improvement and prolonged stability.11

Although no treatment has proven to demonstrate any real
therapeutic benefit, many different approaches have been
tried.11–13 Withdrawal or dose reduction of the immunosup-
pressive regimen is the first approach, but it does not necessarily
improve the outcome. Cidofovir is an antiviral agent that has
been used in some of these patients with controversial results.5 6

12 13 However, clinical studies in patients with HIV showed no
benefit.14 It is unclear whether the improvement in our patient
was induced by cidofovir or it would have happened indistinctly
with the discontinuation of immunosuppression. In 2013,

during the second reactivation of the virus, the patient was
unable to receive cidofovir because of hospital supply problems,
so mefloquine, an antimalarial drug with likely efficacy against
JC virus,15 16 was used instead. Treatment with mefloquine was
not effective, but we have to take into account that the patient
was severely immunosuppressed with tacrolimus and steroids,
and complete withdrawal was not possible due to GVHD.
Another difference between both PML episodes is the use of dif-
ferent immunosuppressant drugs, although no clear association
with any specific immunosuppressant agent has been found.

Learning points

▸ Progressive multifocal leucoencephalopathy should be
considered in the differential diagnosis of bone marrow
recipients with neurological symptoms.

▸ There is no proven effective therapy, but the withdrawal of
immunosuppression and drugs such as cidofovir could be
effective.

▸ Late relapse of progressive multifocal leucoencephalopathy is
also possible when immunosuppression is increased after
long standing remission.

Figure 2 March 2013. New images consistent with progressive multifocal leucoencephalopathy and residual gliotic lesions.
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