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Summary

The definition "Progressive Multifocal Leukoencephalopathy” (PML) was first used in 1958 to describe a fatal de-
myelinating central nervous system (CNS) disease in patients with lymphoproliferative disorders. In 1971, the
virus responsible for the disease was isolated and named John Cunningham virus (JCV). We present a rare case of
a 62-year-old male with chronic lymphocytic leukemia and PML. In our work, we discuss the diagnostic and the-
rapeutic challenges and offer suggestions for preventing PML development. The main learning points are: 1. Re-
gularly check the level of immunoglobulins and the CD4* : CD8* T-cell ratio, intravenous administration of immu-
noglobulins should be considered when recording their reduction. 2. In checking the CD4* : CD8* T-cell ratio and
verifying the impossibility of raising the level of immunoglobulins, we must weigh the possible benefits of conti-
nuing treatment with monoclonal antibody against the risks. 3. Physicians should maintain a high index of suspi-
cion for the development of PML in patients under treatment with monoclonal antibodies, especially when there is
a new development of neurological signs or symptoms.
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Progresivna multifokalna leukoencefalopatia spojena s rituximabom

Suhrn

Progresivna multifokdlna leukoencefalopatia (PML) bola prvykrat popisand v roku 1958 u pacienta s lymfoprolifera-
tivnym ochorenim. V roku 1971 bol izolovany John Cunninghamov virus (JCV), ktory je zodpovedny za vznik tohto
ochorenia. V nasej praci popisujeme raritny pripad 62-ro¢ného pacienta s chronickou lymfocytovou leukémiou
a PML. Zaroven diskutujeme o diagnostickych a terapeutickych vyzvach a pontkame ndvrhy prevencie rozvoja
PML. Hlavnymi zavermi prace su: 1. Potrebny je pravidelny monitoring sérovych hladin imunoglobulinov a pomeru
CD4+ : CD8* T-lymfocytov, podanie intraven6znych imunoglobulinov je potrebné zvazit pri ich poklese. 2. Pri po-
klese pomeru CD4* : CD8" T-lymfocytov a nemoznosti podat intravenézne imunoglobuliny musime zvazit pokra-
cujuci prinos podavania imunoterapie. 3. Pri objaveni sa neurologickej symptomatoldgie u pacienta, ktory podstu-
puje imunosupresivnu liecbu, musi lekar vyslovit podozrenie na mozny rozvoj PML.

Kltcové slova: JC virus — odporucanie - progresivna multifokalna leukoencefalopatia - rituximab

Introduction

The definition “Progressive Multifocal Leukoencepha-
lopathy” (PML) was first used in 1958 to describe a fatal
demyelinating central nervous system (CNS) disease
in patients with lymphoproliferative disorders [1]. In
1971, the virus responsible for the disease was isolated
and named John Cunningham virus (JCV) [2]. The JCV
is a common and widespread agent; however, most
of the JC virus seropositive individuals remain clini-
cally asymptomatic. Sero-epidemiological studies indi-

cate that the JCV has a worldwide distribution occur-
ring generally at an early age (< 20 years). The reported
seroprevalence of JCV varies throughout the literature,
ranging from 33 % to more than 90 %. Following the ini-
tial infection, the virus becomes dormantin certain tis-
sues such as kidneys, lymphoreticular tissues, or brain.
The exact mechanisms of viral transmission and devel-
opment of PML remain only partially understood. Pri-
mary infection of the CNS following suppression of the
immune response versus reactivation of a dormant in-
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fection in the CNS, are among the proposed hypothe-
ses [3-9].

The classic form of PML has a fulminating evolution
usually leading to death within a few months. The onset
is usually multisymptomatic and the most common clin-
ical presentation includes motor deficits, altered con-
sciousness, gait ataxia and visual symptoms [10]. Atypical
presentations, usually reported in human immunodefi-
ciency virus-infected patients after the introduction of
combination antiretroviral therapy, include pure cerebel-
lar syndrome, reflecting a productive infection of gran-
ule cell neurons [11], meningitis [12], meningoencepha-
litis [13,14], progressive myoclonic ataxia [15] and muscle
wasting associated with extrapyramidal signs [16].

Recently, several cases of PML related to the use of new
immunomodulatory drugs for the treatment of lympho-
proliferapive diseases were reported. Therefore, we need
to identify clinical risk factors that help us prevent PML
development.

Case presentation

The patient is a 62-year-old man who presented with
B-cell chronic lymphocytic leukaemia (B-CLL). In 2006
diagnosis of CLL, Rai Stage lll, Binet Stage C. Principal
characteristics at diagnosis: haemoglobin level 105 g/,
white blood cells 15.8 x 101, lymphocytes 64 %, neutro-
phils 29 %, monocytes 4 %, platelets 154 x 10%/I; normal
hepatic end renal function; flowcytometricimmunophe-
notyping of the peripheral blood revealed B-cell CLL;
prognostic factors: CD38 negative, ZAP70 positive, re-
arrangement of the immunoglobulins mutated; FISH:
negative; CT chest/abdomen/pelvis: presence of mul-
tiple aorto-pulmonary and axillary adenopathies (max-
imal diameter of 2 cm); bone marrow biopsy: infiltra-
tion of CLL equal to 65 % of global cellularity. He also
had a medical history of glaucoma, hypertension and
hypercholesterolemia.

The patient underwent 4 cycles of first-line COP che-
motherapy, consisting of cyclophosphamide, vincris-
tine and prednisone. Partial remission was achieved
and the patient was on maintenance therapy with chlo-
rambucil for 5 years. Second-line COP chemotherapy
with anti-CD20 monoclonal antibody (rituximab; dose
700 mg every 3 weeks) was utilised because of B-CLL
progression (@anaemia and B-symptoms). After the ap-
plication of the third cycle of immunochemotherapy
(10 days), the patient was hospitalized with ischemic
stroke and quadriparesis with left predominance at
Department of Neurology. Therefore, immunochemo-
therapy was not given for three months. Magnetic reso-
nance imaging (MRI) scans showed several cortical and
subcortical lesions in the frontal and parietal lobes bi-
laterally (fig. 1 - 1A, 1B).

The damaging effects were explained by post-isch-
emic changes, but observation was recommended. The
fourth cycle ofimmunochemotherapy was complicated
with acute bronchitis, successfully treated with antibiot-
ics and application of intravenous immunoglobulin, no

other infectious complications occurred during the treat-
ment. After resolving these infectious complications, we
submitted for the fifth cycle of immunochemotherapy.
However, neurological complications (dysarthria, dis-
orientation and personality deterioration) discovered
during this treatment, which were interpreted as toxic-
ity from the immunochemotherapy in combination with
a recent history of ischemic vascular events. Due to this
fact and the fact that the patient achieved remission, we
decided to stop the immunochemotherapy. A brain MRI
was completed and the scans showed that existing le-
sions continued to enlarge and a new lesion appeared in
the white matter (fig. 1 - 2A, 2B).

Fig. The MRI scans

1A, 1B: The MRI scans showed cortical brain atrophy, several
cortical and subcortical lesions in the frontal and pari-
etal lobes bilaterally. The increased signal intensity in
fluid-attenuated inversion recovery (FLAIR) sequence on
the gyrus surfaces in the both parietal lobes and in the
left occipital lobe without hypervascularization.

2A, 2B: The MRI FLAIR scans showed that existing lesions con-
tinued to enlarge and new lesion appeared in the white
matter of the right occipital lobe.

3A, 3B. The MRI FLAIR scans showed extensive merged lesions
bilaterally and hypervascularized temporal lobes.
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One month later, the patient was hospitalised in the
Department of Neurology with a history of dysarthria,
vertigo, gait, central quadriparesis accented on the left
side and ataxia. The MRl was repeated and it showed ev-
idence of suspected chronic lymphocytic leukemic men-
ingeal infiltration. Therefore, the patient was transferred
to the Department of Haematology. The main neuro-
logical symptoms after the transport were somnolence,
eyes open in response to voice, verbal response consist-
ing of just moaning but no words, left-sided hemiplegia,
flexion/extension hyperkinetic movements of the right
limbs, dilated pupils bilaterally, fronto-orbicular, corneal
and gag reflex were present, Babinski reflex was posi-
tive on both sides. In view of the inconsistency of clinical
manifestations, MRI findings were reviewed (fig. 1 - 3A,
3B). After consultation with neurologists and radiolo-
gists, the possibility of PML was suspected. Polymerase
chain reaction (PCR) analysis of cerebrospinal fluid re-
vealed JCV infection and diagnosis of PML was con-
firmed. The test for antigen and antibodies to human im-
munodeficiency virus (HIV) was not carried out.

Investigation

PML can be suspected by typical presentation with focal
neurological deficits and corresponding demyelinating
lesions MRI. Definitive diagnosis requires identification
of JCV in cerebrospinal fluid or brain tissue [17]. All find-
ings from these tests are at the text above. In this section,
we would like to draw attention to the gradual consistent
deepening of the immunodeficiency state from 2006 to
2012. However, we observed a decrease in white blood
cell count in 2012 (the range is between < 4 x 107 to
> 2.5 x 10%1). Larger decreases are recorded in the level
of immunoglobulin, especially in the IgG and IgA types
(tab). After the death of patient, the brain biopsy showed
a demyelinating process (fig. 2).

Differential diagnosis

Many conditions can produce a multifocal CNS syn-
drome with a progressive course. During the last hos-
pitalization, the condition of the patient was consulted
with a neurologist, radiologist and hematologist again.
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Radiologist revised the previous conclusions. He ex-
cluded CNS lymphoma infiltration and post-ischemic
changes. Progressive deterioration of neurologic and
mental status and CNS imaging changes could indicate
PML. Therefore, the PCR analysis of cerebrospinal fluid

Fig. 2. Brain biopsy

4A. PML demyelination lesion in white matter near gray-white
junction (Luxol blue staining, 200x)

Area of demyelination in white matter - bizarre atypi-

cal or enlarged infected astrocytes with intranuclear inclu-
sions (arrow), gemistocytic atrocytes and lipid-laden macro-
phages (arrowhead) (HE, 400x)

White matter - activation and enlargement of oligoden-
droglial cells (HE, 400x)

White matter - enlarged ballooned oligodendroglial cells
with dark pink inclusions (arrows) (HE, 400x)

Gray matter — pericellular and perivascular oedema, perivas-
cular inflammatory lymphoid infiltrate as feature of viral in-
fection (HE, 200x)

. Gray matter — features of neuronophagia (HE, 400x)

4B.

4C.

4D.

4E.

Tab. Development of white blood cell count and immunoglobulin level

partial
remission
imunoglobulin G (normal value: 7-16 g/1) 11.6
imunoglobulin A (normal value: 0.7-4 g/1) 29
imunoglobulin M (normal value: 0.4-2.3 g/I) 0.6
neutrophils x10%I (normal value: 2-7.5 x 10%/1) 5.1
lymphocytes x10%/1 (normal value: 1-4.8 x 10%/1) 9.1
hemoglobin level (normal value: 135-175 g/I) 153
platelets x10%I (normal value: 150-350 x 10%/1) 150

1% cycle of 3" cycle of 4t cycle of progressive
chemotherapy  chemotherapy  chemotherapy multifocal
withrituximab  with rituximab  with rituximab leukoence-

phalopathy
8.7 5.9 5.8 3.3
33 1.5 15 0.8
0.39 0.2 0.14 0.06
4.7 55 53 3.1
3.1 8.9 27 1.1
114 111 126 108
154 185 150 198
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was performed. The brain biopsy was performed after
death of the patient.

Treatment

There is no specific treatment for JC virus. 24 hours after
we got the JCV positive results, patient received bac-
terial pneumonia. Complex supportive care was given
to our patient, including antibiotic therapy and intrave-
nous immunoglobulins. Unfortunately, the patient died
of complications from pneumonia after two weeks of
PML diagnosis.

Discussion

To our knowledge, this is the first article about PML in
a patient with CLL treated with rituximab in Central and
Eastern Europe. In this section, we also offer some sug-
gestions for preventing PML development.

At present, more than 70 cases of PML have been as-
sociated with the use of rituximab [18-21], predomi-
nantly in patients with lymphoproliferative disorders.
The risk quantification of PML related to the use of rituxi-
mab is difficult. Rituximab is a chimeric IgG1 that links
to CD20 and it induces a severe depletion of B-lympho-
cytes. Some research suggests that the occurrence of
PML in the context of B-lymphocyte depletion are not
the principal vehicle for JCV to enter the brain, but also
that the humoral immunity might play a role in the con-
trol of JCV replication [22]. Therefore, we think that it is
important to check the levels of immunoglobulins in the
body and intravenous administration of immunoglobu-
lins should be considered when we record their reduc-
tion. Another way to verify the immunological status of
the patient is by checking the CD4* : CD8* T-cell ratio.
A reduction of the CD4* : CD8* T-cell ratio might facil-
itate the occurrence of PML [10]. By a reduction of this
ratio and the impossibility of raising the level of immuno-
globulins, we must weigh possible benefits of con-
tinuing treatment with monoclonal antibody therapy
against the risks. A final most important recommen-
dation is to consider the possibility of PML in patients
treated with monoclonal antibodies and in whom new
neurological signs or symptoms develop. All these find-
ings should be confirmed by further research.

Conclusion

We recommend:

= regularly check the level ofimmunoglobulins and the
CD4+:CD8* T-cell ratio (normal range is 0.9-1.9), intra-
venous administration of immunoglobulins should
be considered when recording their reduction

= in checking the CD4*: CD8* T-cell ratio and verifying
the impossibility of raising the level of immunoglo-
bulins, we must weigh the possible benefits of con-
tinuing treatment with monoclonal antibody against
the risks

= physicians should maintain a high index of suspicion
for the development of PML in patients under tre-
atment with monoclonal antibodies, especially when

there is a new development of neurological signs or
symptoms, the cerebrospinal fluid should be exami-
ned by atypical and inconsistent clinical and radiolo-
gical findings

= the test for antigen and antibodies to HIV should be
performed in every patient with suspected PML
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