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Abstract

Background: Central neurological involvement is the most frequent extra he-
matological manifestation of chronic lymphocytic leukemia; it is multifactorial
and rarely due to a cerebral localization of the disease. We report a case of cer-
ebral localization of chronic lymphoid leukemia whose clinical and radiological
aspects were very suggestive of progressive multifocal leukoencephalopathy. Case
Presentation: A 65-year-old patient who was HIV-negative (human immu-
nodeficiency virus), had consulted for bilateral axillary, cervical and inguinal
lymphadenopathy associated with major asthenia and hyper lymphocytosis
(lymphocyte count was 11 giga/l). Chronic lymphocyticleukemia with TP53
mutation was diagnosed and treatment with Ibrutinib 420 mg/day was initiat-
ed. After 2 months of treatment, the evolution was marked by the onset of neu-
rological disorders whose clinical-radiological presentation and temporal evo-
lution had led to the diagnosis of progressive multifocal leukoencephalopathy.
In the absence of virological evidence in the cerebrospinal fluid analysis, a
stereotactic biopsy of the brain lesions had been performed, making it possi-
ble to formally rule out this infectious hypothesis and to demonstrate cerebral
invasion by tumour cells. Immuno-chemotherapy combining Rituximab-
Cyclophosphamide-Doxorubicin-Vincristine-Prednisone-Ibrutinib (RCHOP-
Ibrutinib) with intrathecal chemotherapy resulted in a very good clinical-
radiological response. Conclusion: The appearance of neurological manifes-
tations in the context of chronic lymphocytic leukemia must systematically
lead to a search for a cerebral localization of the disease. In the absence of vi-
rological evidence in the cerebrospinal fluid, any suspicion of progressive
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multifocal leukoencephalopathy in this context should lead to the histological
study of brain lesions.
Keywords

Progressive Multifocal Leukoencephalopathy, Chronic Lymphocytic
Leukemia, John Cunningham Virus, cerebral Localization, Ibrutinib

1. Background

Chronic Lymphocytic Leukemia (CLL) is the most common malignant hemopathy
after the age of 60. It is characterized by a monoclonal proliferation of mature B
lymphocytes infiltrating the bone marrow and the lymphoid organs, responsible
for hyper lymphocytosis in the blood with or without tumor syndrome (lym-
phadenopathy, hepatosplenomegaly) [1]. Outside of these classical sanctuaries,
extra-hematological tumor infiltration is a rare situation.

Although central neurological involvement is one of the most common extra-
hematological manifestations in CLL, it is rarely an expression of a cerebral lo-
calization of the disease, as a variety of etiologies may be responsible for central
neurological manifestation in CLL [2].

Progressive multifocal leukoencephalopathy (PML) is a central nervous sys-
tem infection caused by the John Cunningham Virus (JCV) and promoted by
immunosuppression. A classic complication of HIV, PML is also found in
lymphoproliferative syndromes where it can be responsible for non-specific
neurological manifestations with a radiological expression that is most often
quite evocative [3].

Because of the highly variable therapeutic implications depending on the eti-
ology, certainty diagnosis of neurological manifestations in CLL is of highly crit-
ical importance.

We report a case of cerebral localization of CLL whose clinical-radiological and
evolutionary aspects were very suggestive of progressive multifocal leukoence-

phalopathy.

2. Case Presentation

A 65-year-old diabetic patient, HIV negative, in good general condition (WHO
0), consulted in January 2018 for permanent, bilateral and symmetrical cervical,
axillary and inguinal supra-centimetric adenopathies which had appeared 1
month earlier and were evolving in a context generalized asthenia without
weight loss.

On clinical examination, the lymphadenopathies were isolated without hepato-
splenomegaly. Blood cell count showed isolated hyper lymphocytosis at 11 giga/l.
The blood smear identified small mature lymphocytes with Gumprecht shadows
and lymphocyte immunophenotyping gave a Matutes score of 4/5 (CD5+/
CD23+/FMC7-/CHL weak/CD79b+). The diagnosis of Chronic Lymphocytic
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Leukemia B (CLL B) at stage B of Binet’s prognostic classification was retained.
The TP53 mutation was positive on cytogenetic analysis.

Due to debilitating asthenia, treatment for CLL was initiated; in February 2018
Ibrutinib was started at a dose of 420 mg/day. Two months later the patient was
hospitalized for seizures with sudden tetraparesis. Spinal magnetic resonance
imaging (MRI) was normal, but subcortical white matter abnormalities were
seen on brain MRI on T1, Fluid Attenuation Inversion Recovery (FLAIR) and
DIFFUSION sequences (Figure 1); the hepatic, renal and metabolic workup was
free of abnormalities. The topography and appearance of the brain lesions,
particularly the lack of contrast enhancement, associated with the clinical and
therapeutic context, suggested the possibility of progressive multifocal leuko-
encephalopathy (PML) or herpetic meningoencephalitis. The cytological and
biochemical analysis of the cerebrospinal fluid (CSF) was negative (3 elements/
mm?®); the Polymerase Chain Reaction (PCR) of JCV and Herpes Simplex Virus
(HSV) was negative in CSF. Based on this PML hypothesis and despite the nega-
tivity of the PCR of JCV, Ibrutinib was discontinued and an anti-epileptic treat-
ment was introduced and maintained over the long term to ensure effective con-
trol of seizures.

2 months after stopping ibrutinib, the patient was again hospitalized for acute
confusional syndrome. A new cerebral MRI revealed an extension of the
parenchymatous lesions and the appearance of marked uptake of contrast
(Figure 2). Again, both the CSF analysis and the PCR of JCV in the CSF were
negative. Hematologically, the lymphocyte count was normal, but lymph node
activity was noted. The worsening of the clinical picture, the extension and the
contrast enhancement of the cerebral lesions following the discontinuation of
ibrutinib, led to the hypothesis of an immune reconstitution inflammatory syn-
drome (IRIS). Systemic corticosteroid therapy was started immediately at a dose

of 1 mg/kg/day but was discontinued after 4 weeks due to the glycemic imbalance

(b)

Figure 1. Appearance of the first neurological symptoms. Brain MRI. Lesions are indicated
by the blue arrows. (a) Diffusion sequence: bilateral parieto-occipital hyperintensity, in-
volvement of U-shaped fibers; (b) Axial FLAIR: biparietal hypersignal with U-shaped fi-
bers; (c) T1 axial + gadolinium: hypo-parieto-occipital signal, absence of enhancement of
the lesion.
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(a) (b) ©

Figure 2. Worsening of the clinical picture. Cerebral MRI: worsening of neurological lesions.
Lesions are indicated by the red arrows. (a) Diffusion Sequence: bilateral parieto-occipital
hypersignal, involvement of U-shaped fibers; (b) FLAIR axial: bilateral parieto-occipital
hypersignal; (c) T1 axial + gadolinium: bilateral parieto-occipital contrast enhancement,
which may indicate an inflammatory response secondary to immune restoration.

and its ineffectiveness on neurological symptoms and tumor mass. 1 month lat-
er, faced with the therapeutic impasse and the lack of diagnostic evidence, we
decided to perform a stereotaxic biopsy for histological study. This revealed cor-
tical-subcortical tumor infiltration by mature lymphoid elements strongly ex-
pressing CD20, CD5, CD23 and BCL2, with perivascular or intra parenchymal
topography. There was no histopathological argument for PML (Figure 3).

Systemic immuno-chemotherapy was instituted as follows: 4 intrathecal injec-
tions of cytarabine and hydrocortisone, 6 courses of RCHOP-Ibrutinib (Rituxi-
mab, Cyclophosphamide, Doxorubicin, Vincristine, and Prednisone) followed
by maintenance with Ibrutinib. From the third course of chemotherapy, the
clinical response was spectacular, marked by a complete disappearance of the
adenopathies and a neurological recovery with a resumption of walking and pa-
tient’s autonomy. The control MRI at the end of the chemotherapy showed a
clear regression of the brain lesions (Figure 4). 3 months after the end of chem-
otherapy, the patient is still in remission under maintenance treatment with
Ibrutinib.

3. Discussion

Central neurologic involvement is one of the most common extra-hematologic
manifestations encountered in CLL. It is multifactorial; it can be the direct ex-
pression of a cerebral localization of tumor lymphocytes or secondary to various
infectious, inflammatory, vascular, neoplastic, metabolic or other etiologies [2].
In a study published in 2016, concerning 172 patients followed for CLL who
were investigated for central neurological symptoms, approximately 80% of the
cases were due to an etiology other than CLL [2]. Autopsy series revealed that

the central nervous system was completely asymptomatically infiltrated in a
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Figure 3. Lymphoid infiltrates of perivascular or intraparenchymal topography (A. HPS
%20) represented by small cells, of mature aspect, devoid of mitotic activity and atypical
character (B. HPS, x40). CD3 targets an associated reactive T lymphocyte component

(C). Lymphomatous cells strongly express CD20 (D), protein Bcl2 (E), CD5 (F) and CD23
(G).

() (d)

Figure 4. Brain MRI after 6 courses of chemotherapy. Significant regression of brain
damage. (a) Axial T1 sequence; (b) Axial T2 sequence; (c) Diffusion sequence; (d) Axial
flair.
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proportion varying from 7% to 71% [4] [5]. This relatively high frequency of
asymptomatic localizations on the one hand, and the considerable proportion of
non-CLL etiologies on the other, justify the difficulty of the etiological approach
in this context.

The clinical-radiological picture presented by our patient mainly evoked the
hypothesis of PML. This hypothesis has been supported by the immunosuppres-
sion inherent in CLL and the use of a treatment that promotes apoptosis of
lymphocytic cells.

PML is a central nervous system infection caused by the JCV through immu-
nosuppression. It is frequently seen in HIV-positive patients, but can occur in
patients with lymphoproliferative diseases or those treated with immunosup-
pressive drugs or certain targeted therapies such as Rituximab [3] [6]. In case of
iatrogenic origin, it usually occurs after prolonged exposure, but rare cases of
early onset are described in the literature [7] [8]. Ibrutinib, despite insufficient
evidence, has been associated with cases of PML in some series [7] [9].

Cognitive and visual impairments, gait and coordination disorders, and dys-
arthria are the main clinical manifestations of PML, but seizures may be present
in some cases [6] [10]. MRI is an essential tool in the diagnostic process, show-
ing lesions of the subcortical white matter, in hyper signal T2 and FLAIR and in
hypo signal T1. Classically, they are not enhanced after gadolinium injection and
mainly concern arched fibers or U-shaped fibers with extensive and multifocal
topography, which are particularly localized to posterior and temporo-parietal
regions [6] [8]. The diagnosis of certainty is based on the detection of the JCV in
the CSF or brain tissue. It should be noted, however, that CSF negativity does
not rule out the diagnosis of PML and a histological study is essential to formally
conclude [11].

Its management is not codified; no treatment has been proven for this indica-
tion, as restoration of immunity remains the only condition capable of control-
ling viral replication [6].

In addition to the initial clinical and radiological presentation, the occurrence
of an immune reconstitution inflammatory syndrome (IRIS), which was sug-
gested by the worsening of the clinical picture and the change in radiological as-
pect (extension of the lesions with contrast enhancement) after discontinuation
of ibrutinib, further strengthened the diagnosis of PML initially suspected.

IRIS is an exuberant and deregulated inflammatory response to an infectious
or non-infectious antigen. It results in the abrupt aggravation of a pre-existing
condition or the sudden appearance of atypical clinical manifestations in the
context of immune restoration. Classically found in cases of HIV infection, IRIS
can occur in other pathological circumstances. It can be induced by reduction or
abrupt discontinuation of immunosuppressive therapy. Corticosteroid therapy is
the most commonly used treatment in this context [6] [12].

The diagnosis of PML was based on highly compatible clinical and radiologi-

cal data, but we lacked virological or histological evidence of JCV imputability.
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The lack of diagnostic evidence on the one hand and the rapid progression of
adenopathies on the other made each of the hypotheses plausible: tumor infil-
tration by CLL, PML or other. It is in this context that the stereotaxic biopsy of
an occipital lesion was performed; Histology revealed tumor infiltration of the
white matter and the cortex by cells of known CLL with high expression of
CD20, CD5, CD23 and Bcl2. However, it must be stressed that this discovery
does not resolve one question: is it an extension of the disease complicating its
evolution or rather an initially asymptomatic localization revealed by the thera-
peutic effect of Ibrutinib, when we know the capacity of this drug to cross the
blood-brain barrier [13]? On the other hand, this discovery, in conjunction with
our patient’s CSF analysis, highlights the low sensitivity of CSF in the diagnosis
of a cerebral localization of CLL. A previously cited study had shown the dis-
crepancy between CSF cytology and cerebral histology: among 131 patients with
negative cytology, 11% had a positive histology; finally among 31 patients with
positive cytology, 58% had an alternative diagnosis to histology [2]. In the latter
case, the presence of tumor lymphocytes in the CSF could be secondary to con-
tamination with peripheral blood at the time of collection. As a result, CSF anal-
ysis is of low positive and negative predictive value for the diagnosis of a cerebral
localization of the CLL.

Cases of CNS infiltration in CLL are described in the literature. The analysis
of these cases allows us to observe a mean age of 64.5 years with a slight pre-
dominance of the male sex, a very heterogeneous clinical symptomatology with a
predominance of cranial neuropathy followed by non-specific manifestations
such as headache, cognitive disorders, coordination disorders or convulsions.
The time from diagnosis of CLL to the onset of neurologic complications varied
widely from patient to patient, ranging from a few weeks to several years; how-
ever, neurologic complications are rarely a mode of revelation of CLL [14] [15]
[16]. The non-specific nature of the symptoms justifies the diagnostic delay with
an average delay of 5 months. The leptomeningeal localization was the most
represented, confirmed most often by the cytological study and CSF flow
cytometry [14] [15]. No correlation has been established between the stage of
CLL and the occurrence of neurological complications; indeed neurological lo-
calization has been diagnosed in patients in the early stage of the disease or in
completely asymptomatic patients with no systemic CLL activity [17]. To date,
no study has been able to identify a risk factor for neurological progression of
CLL, although soluble CD27 and the study of CD49d/CD82 expression have
been proposed as biomarkers of risk [16] [18]. Overall, a favourable therapeutic
response was obtained [14] [15].

In addition to the common characteristics it shares with the cases described in
the literature, our case has the following particularities:

e The occurrence of neurological complications during the treatment phase
o A relatively infrequent mode of disclosure compared to previously published

cases.
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e The hematological response under targeted therapy (normal blood count, dis-
appearance of lymphadenopathy) coupled with the absence of tumor cells in
the CSF made a neurological localization of the disease very unlikely.

¢ Ibrutinib, the targeted therapy used, has pharmacological properties that al-
low it to cross the blood-brain barrier and therefore exert its anti-tumor ef-
fect [13]; this, in view of the hematological response obtained, would make a
neurological localization of CLL highly unlikely.

e The therapeutic implications are radically opposed in this context: while the
diagnosis of CLL with neurological invasion requires, local or systemic
chemotherapy, PML contraindicates all chemotherapy and requires immune
restoration as the only therapeutic weapon recognized to date. In our case,
the PML hypothesis would have been very detrimental for our patient who,
let us recall, had CLL with a 17p deletion.

Furthermore, this case raises some questions: how can we explain the neuro-
logical impairment in CLL-patients in hematological response to ibrutinib,
which is also an effective molecule in the CNS? How to explain the clinical pic-
ture and the morphological aspects observed on MRI?

Given the high frequency of asymptomatic CLL cerebral localizations, we be-
lieve that in our case the central nervous system was probably already silently in-
filtrated before the start of ibrutinib treatment. The efficacy of ibrutinib on pe-
ripheral tumor mass makes the opposite hypothesis unlikely. This invasive ca-
pacity of CLL cells is thought to be due to the dysregulation of certain integrins
involved in cell migration [16].

At first glance, the morphological aspects observed on MRI would seem to
correspond to a local inflammatory phenomenon as shown by MRI contrast en-
hancement reflecting the rupture of the blood-meningeal barrier. Should this be
seen as a consequence of the action of ibrutinib? This seems implausible to us,
since from a physiological point of view, the apoptosis resulting from the an-
ti-tumour effect of ibrutinib does not induce an inflammatory reaction.

The treatment of CLL brain localizations is not codified; the few available data
are empirical and relate to clinical cases or series of patients. The therapeutic
strategies used vary from case to case and may or may not combine systemic
chemotherapy, intrathecal chemotherapy or radiotherapy [19]. Their efficacy is
variable, however there is no data to date to confirm the superiority of one
strategy over another; the efficacy of Ibrutinib in this indication is found in some
publications [19] [20].

In our case, we had opted for the combination of intrathecal chemotherapy
with systemic immunochemotherapy, as follows: 4 intrathecal injections of
cytarabine and hydrocortisone, 6 courses of RCHOP + Ibrutinib followed by
maintenance with Ibrutinib. A clinical response was obtained after only 3 cours-
es of chemotherapy: complete disappearance of superficial adenopathies, re-
sumption of walking and patient’s autonomy. The control MRI performed at the

end of the chemotherapy showed a clear regression of the hyper signals. 3
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months after the end of chemotherapy, the patient is doing well and is being

maintained on Ibrutinib.

4. Conclusions

We infer from this case that the appearance of neurological symptoms or signs
in a context of CLL should systematically evoke and search for a neurological
localization of CLL regardless of the stage of the disease, its duration of progres-
sion, lymphocytes count, clinical presentation, radiological appearance or treat-
ment received. Clinical examination, CSF studies, brain imaging and histology
are key means of making the diagnosis.

In the absence of virological evidence in the CSF, any clinical and radiological
suspicion of PML in the context of chronic lymphocytic leukemia should lead to
the histological study of brain lesions in order to confirm the diagnosis of PML
on the one hand and to rule out the possibility of a tumor localization on the
other. This distinction is of critical importance because, unlike PML for which
there is no effective therapy to date, there are treatments that have been shown

to be effective in the management of CLL cerebral localizations.
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