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Bortezomib-related neuropathy may mask CNS relapse in multiple myeloma: A call for
diligence
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ABSTRACT
Background: Neuropathy is a common adverse effect of bortezomib. Isolated central nervous system (CNS)
relapse in MM remains exceedingly rare and carries a dismal prognosis. We present an unusual case of
bortezomib related neuropathy masking a CNS relapse of MM. Case presentation: A 57-year-old female
was diagnosed with standard-risk MM with clinical and cytogenetic features not typically associated with
CNS involvement. She was treated with 4 cycles of bortezomib/cyclophosphamide/dexamethasone (VCD)
and achieved a VGPR, after which she underwent an autologous stem cell transplant (ASCT) followed by
bortezomib maintenance. Six months after ASCT she developed symptoms suggestive of peripheral
neuropathy which was attributed to bortezomib. However the symptoms persisted despite
discontinuation of bortezomib. Imaging and cerebrospinal fluid analysis subsequently confirmed a CNS
relapse. Discussion: CNS involvement in MM (CNS-MM) is uncommon and is considered an aggressive
disease. Recently published literature has reported biomarkers with prognostic potential. However,
isolated CNS relapse is even less common; an event which carries a very poor prognosis. Given the
heterogeneous neurologic manifestations associated with MM, clinical suspicion may be masked by
confounding factors such as bortezomib-based therapy. The disease may further remain incognito if the
patient does not exhibit any of the high risk features and biomarkers associated with CNS involvement.
Conclusion: In the era of proteasome inhibitor (PtdIns)/immunomodulator (IMID)-based therapy for MM
which carries neurologic adverse effects, it is prudent to consider CNS relapse early. This case further
highlights the need for more robust biomarkers to predict CNS relapse and use of newer novel agents
which demonstrate potential for CNS penetration.
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Introduction

Multiple myeloma (MM) is a mature B-cell malignancy which
accounts for 13% of all hematologic malignancies in whites and
33% in blacks. It is characterized by a clonal expansion of plasma
cells, typically within the bone marrow but sometimes also in
extramedullary sites.1-3 CNS involvement in MM (CNS-MM)
remains rare, accounting for 1% of all MM cases, and exhibits a
dismal prognosis with an overall survival (OS) of less than
6 months.4,5 These include CNS-MM cases both at the time of
diagnosis as well as relapse. CNS involvement is defined by the
presence of monoclonal malignant plasma cells in the CSF dur-
ing the course of MM disease, with or without radiologic features
on Magnetic Resonance Imaging (MRI) suggestive of MM.6,7

Relapse of MM with isolated CNS involvement, after attain-
ment of complete remission (CR) post-ASCT (autologous stem
cell transplantation), is even less common and is reported only
as case reports or small case series.7,8 Novel agents (NA) in the
last decade have improved the outlook for patients with
MM.4,9,10 One of the more commonly used NA, the proteasome
inhibitor (PI), bortezomib (velcade) is frequently associated
with peripheral neuropathy.11 This case underscores the impor-
tance of maintaining a high level of suspicion for CNS relapse

while patients are on bortezomib-based regimens, even in the
absence of biomarkers and clinical parameters commonly asso-
ciated with CNS involvement, as a missed diagnosis may result
in inferior outcomes.

Case presentation

A 57 year-old Chinese female with no other past medical history
of significance, presented with recurrent epistaxis and was found
to have thrombocytopaenia. Subsequent investigations showed
infiltration of the bone marrow with clonal plasma cells with
plasmablastic morphology. Although she had mild renal
impairment, there was no hypercalcaemia or anaemia. Her skele-
tal survey was normal; however, there were fluorodeoxyglucose
(FDG)-avid bone lesions on PET-CT. She was diagnosed with
ISS stage II, IgG kappa multiple myeloma (MM) with normal
cytogenetics. Flourescent in situ hybridization (FISH) was not
done. Serum M protein was 61.8 g/L at diagnosis.

She underwent 4 cycles of bortezomib, cyclophosphamide and
dexamethasone (VCD) and achieved very good partial remission
(VGPR). Thereafter she underwent ASCT with a reduced dose
of melphalan (140 mg/m2) due to renal impairment. She was
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subsequently treated with monthly bortezomib maintenance but
developed peripheral neuropathy during the fifth month of
maintenance after SCT. Her main symptoms were paraesthesia
and numbness in the palms and soles which worsened despite
symptomatic treatment and discontinuation of bortezomib.

She further developed right upper and lower limb weak-
ness. Her neurologic examination revealed decreased propri-
oception in a glove and stocking distribution, areflexia,
bilateral foot drop and power of 3/5 in the right arm and
leg. An MRI brain showed lytic bone lesions with dural-
based masses within both occipital lobes. Lesions suspicious
of myelomatous involvement were also detected in the pitu-
itary, hypoglossal canal, cavernous sinus and sella turcica.
Her MRI spine did not show any myelomatous involve-
ment. Cerebrospinal fluid (CSF) cytology revealed 88%
plasma cells which were confirmed by flow cytometry. Her
CSF plasma cell morphology and flow cytometric immuno-
phenotyping are shown in Figs. 1 and 2 respectively. She
underwent concurrent cranial irradiation with intra-thecal
(IT)-methotrexate/cytarabine and thalidomide-dexametha-
sone (Thal-Dex) for control of CNS disease. She remained
stable for 6 months after relapse, while on lenalidomide
and dexamethasone (Len-Dex). She developed progressive
disease thereafter, with a rising serum Free Light Chain
ratio (sFLC) and multiple FDG-avid PET lesions. She is
currently receiving salvage therapy.

Discussion

We present a case of MM with isolated CNS relapse and review
the data related to outcomes of CNS MM in the era of NAs,

Figure 1. Cerebrospinal fluid (CSF) cytological examination showed presence of
abnormal plasma cells featuring enlarged and hyperchromatic nuclei, nuclear con-
tour irregularity and occasional cells with binucleation. (Giemsa stain, original mag-
nification, x 400).

Figure 2. Flow cytometric analysis of the CSF specimen demonstrating plasma cells (PC). The PC are of intermediate side scatter and are CD45 positive (A), CD 38 brightly
positive, CD 19 negative and CD 138 positive (B and C). They are also dimly positive for CD 28 and are CD 27 negative (D); this is a feature of aberrant PC. (Van Dongen
et al Leukemia 2012).
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biomarkers associated with CNS MM and NAs that show
promise for activity in CNS disease.

Given the heterogeneity in neurologic manifestations of MM
and incorporation of immunomodulators (IMIDs) at the core
of MM treatment in the last decade, an occurrence as rare as
MM relapse with isolated CNS involvement exhibits a potential
for missed diagnosis.

Some of the more commonly used NAs include immuno-
modulators (IMIDs) such as thalidomide, lenalidomide, poma-
lidomide and proteasome inhibitors (PtdIns) such as
bortezomib. Bortezomib-induced peripheral neuropathy
(BIPN) is a dose-limiting adverse effect and occurs in as many
as 75% of patients treated with bortezomib.12,13

Though there is significant paucity of data related to risk
factors for CNS MM in the era of novel therapeutics, recently
published reports suggest association with high risk features
such as raised LDH and b2M, IgG paraprotein, high risk base-
line genetic abnormalities and secondary plasma cell leuke-
mia.14-16 In terms of disease outcome, Nazanin M et al recently
reported in their retrospective study involving 9 patients with
CNS-MM, who were treated with novel agents, to have a
median OS of 3.5 months which is not different in comparison
with OS in reports published prior to the era of novel drugs.16-
19 However, it is of note that commonly used IMID/PI drugs
have poor CNS penetration except pomalidomide and marizo-
mib which have shown promise in terms of CNS

penetration.20-24. Table 1 presents treatment and outcomes of
CNS myeloma.

It remains a judgment call on the part of the treating physician
to suspect, perform a comprehensive neurologic exam and assess
the risk for CNS relapse. However, this entity carries a poor prog-
nosis and may define the beginning of a terminal course and is,
therefore, worth consideration even when the disease does not
carry the biomarkers and genetic features associated with CNS
relapse. Further large-scale studies are needed to better understand
the heterogeneity of CNS-MM, biomarkers and genetic features
that may demonstrate potential for prognostication and outcomes
with PtdIns/IMID-based therapy with CNS penetration.

Clinical pearls

� Due diligence needs to be paid to CNS involvement in
patients with MM, typically in the relapsed setting as that
carries a dismal prognosis.

� CNS MM has reportedly been associated with poor prog-
nostic features such as high LDH, high B2M and secondary
plasma cell leukemia but statistical strength is still lacking.

� MM is associated with variable neurologic manifestations
and it poses a clinical challenge to differentiate symptoms
from disease versus those due to therapy.

� CNS relapse must be considered in all patients with MM
and appropriate radiologic and CSF investigations be

Table 1. Treatment and outcomes of CNS-MM in the era of NAs.

References Number of patients Initial Treatment
Time to CNS
involvement CNS treatment OS

ASCT %
(pre/post)

Chen CI et al, 2013 6 37 54% NA:
(16% PI, 38% IMID)
46% HDT

20.6 mo 70% NA:
(51% IMID, 19% PI).
81% IT
78% CSI
27% DTPACE

4.6 mo 46%/5%

Paludo J et al, 2013 25 26 24 mo 42% NA:
(23% PtdIns, 19% IMID).
31% CSI
19% ITC

3 mo /23%

Erini K et al, 2015 18 31 (29 received
treatment for
CNS-MM)

100% NA
(74% PI, 11% IMID, 16% both)

29 mo 62% NA:
(41% PI, 17% IMID,
3.5% both PICIMID).
27.5% SC
10% ITC
34% SCCITC

3 mo 3.5%

Nazanin M et al, 2015 17 9
(7 received
treatment)

100% PtdIns89% IMID 12.7 mo 77% NA:
(55% PI, 22% IMID).
78% SC
67% CSI
67% ITC
11% MTX

3.5 mo 55%/33%

Gangatharan SA et al, 2012 26 7 86% IMID (T)
57% PI (B)

24 mo 100% CSI86% SC71% ITC 2 mo 100%/

Lee D et al, 2013 27 17 82% NA (T,L)
47% PtdIns (B)

36 mo 41% NA:
[29% IMID (T),12% PI (B)].
71% CSI
47% ITC
18% SC

4 mo 100%/0%

Nieuwenhuizen L et al, 2007 19 109 17.8 mo 51% ITC
45% SC
43% CSI

2 mo /22%

Legend: CNS D Central Nervous System; OSD Overall Survival; ITC D Intra-Thecal Chemotherapy; CSID Cranio-Spinal Irradiation; SC D Systemic Chemotherapy; BEAM D
[BCNU (carmustine), Etoposide, Ara-C (cytarabine), Melphalan]; NA D Novel agents; DTPACE D Dexamethasone, Thalidomide, Cisplatin, Doxorubicin, Etoposide; ASCT D
Autologous Stem cell transplant; BD Bortezomib; T D Thalidomide; L D Lenalidomide; MTX D Methotrexate; IMID D Immunomodulatory Agents; PtdIns D Proteasome
Inhibitor.
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performed should symptoms persist, even in standard risk
disease.
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