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1  |   INTRODUCTION

Multiple myeloma (MM) accounts for approximately 1% of 
all new cancer cases, and it is the 2nd most common he-
matologic malignancy,1-3 with an age‐adjusted incidence of 
five cases per 100 000 per year in the western world.4,5 The 
disease is characterized by uncontrolled clonal proliferation 
of malignant plasma cells (PC) with a strong dependence 
on the bone marrow (BM) microenvironment, leading to 
lytic bone lesions, severe anemia, hypercalcemia, and renal 
impairment. MM is extremely heterogeneous, with multi-
ple clones coexisting in the same patient, expressing rang-
ing degrees of disease progression potential and treatment 
resistance.6

Clonal heterogeneity at diagnosis and at subsequent re-
lapses results in a disease with varying clinical and pheno-
typic features that requires unique treatment considerations. 

Deep sequencing of plasma cell DNA at different time 
points over the course of the disease allows for targeted 
treatment approaches that could potentially prevent the 
development of dominant clones over time. Therefore, 
combination regimens, rather than single agent sequential 
therapies, could potentially be more effective in eradicating 
dominant, as well as minor, clones that often emerge during 
disease relapse.7-9

The past decade has seen extraordinary advances in the 
treatment of MM, particularly with the discovery of prote-
asome inhibitors (such as bortezomib) and immunomodu-
latory agents (such as lenalidomide), that have become the 
pillars of frontline treatment regimens.10 Furthermore, with 
an explosion of novel agents (including carfilzomib, poma-
lidomide, ixazomib, daratumumab, elotuzumab, and pano-
binostat), most of them already FDA and EMA approved, 
for use in the relapsed/refractory (R/R) setting, the overall 
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Abstract
In a minority of relapsed myeloma, patient's disease may spread into extramedullary 
sites, associated with high degrees of heterogeneity. The breadth of myeloma thera-
peutic armamentarium allows clinicians to manage its heterogeneous presentation, 
including intracranial relapses, with fair success resulting in a significant prolonga-
tion of survival.
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response rates (ORR), progression‐free survival (PFS) and 
overall survival (OS) have dramatically improved.11,12

However, as with other oncologic diseases that have been 
successfully treated with increasingly effective regimens, 
marked prolongation of OS has led to previously uncommon 
clinical presentations. In the case of MM, these include relapses 
in extramedullary sites, such as visceral organs, lymph nodes, 
and the central nervous system (mainly as meningeal myelo-
matosis), and secondary plasma cell leukemia. Even in the era 
of novel agents, extramedullary disease (EMD) remains a rare 
condition associated with poor prognosis and drug resistance.13 
The reported incidence in newly diagnosed MM varies from 7% 
to 18%, with 6% to 20% of patients developing EMD later in the 
course of the disease.14-17

Here, we will describe an extremely uncommon case of 
MM with intracranial EMD relapse. This patient received mul-
tiple lines of combination therapy, including double ASCT and 
novel agents that provided responses at every relapse.

2  |   CASE PRESENTATION

A 54‐year‐old Caucasian man was diagnosed with micro-
molecular lambda (λ) light chain MM in February 2013 
due to severe back pain. His past medical history included 
a transitory ischemic attack in 2003. There was no other 
relevant medical, surgical, or family history finding. The 
diagnosis was based on a bone marrow (BM) biopsy that 
revealed infiltration of monoclonal plasma cells (35%), 
while fluorescence in situ hybridization (FISH) analysis 
identified 13q deletion and translocation t(11;14). The ini-
tial diagnostic MM workup demonstrated a presence of mi-
cromolecular free light chain (FLC) λ monoclonal protein 
(MP) (0.24 g/dL), elevated urine FLC 4.28 mg/dL, with an 
abnormal urine κ/λ ratio (rFLC) of 0.12. Laboratory tests 
also revealed anemia (Hb 10.7  g/dL), increased level of 
beta‐2 microglobulin (4.8  mg/L), mild increase of serum 
creatinine and lactate dehydrogenase (LDH) levels, with 
normal level of serum calcium. The patient was evaluated 
first with skeletal X‐ray, and later with both spinal mag-
netic resonance imaging (MRI) and positron emission to-
mography/computed tomography (PET/CT) that revealed 
multiple lytic lesions of the sternum, humerus, scapula, 
femur, and the skull, along with cervical, dorsal, lumbar, 
and pelvic lesions. Stage IIIA according to Durie‐Salmon 
and stage II according to Revised International Staging 
System (R‐ISS) criteria were confirmed.

The patient was enrolled in the European Intergroup Trial 
of the European Myeloma Network (EMN02/HOVON 95 
MM)18 and, according to the protocol, an induction therapy 
was started using bortezomib, cyclophosphamide, and dexa-
methasone (VCD regimen). After three cycles of induction 
therapy, the patient achieved a stringent complete response 

(sCR) with negative minimal residual disease (MRD). 
Subsequently, the patient underwent cyclophosphamide‐
based mobilization and collection of peripheral blood pro-
genitor cells. He was then randomized, according to protocol, 
to the nontransplant arm and treated with bortezomib, mel-
phalan, and prednisone, using an intensified VMP‐regimen. 
The patient completed four cycles of intensified VMP in 
December 2013, maintaining stringent CR.

In January 2014, he experienced a sudden onset of neu-
rological symptoms (tongue deviation with swallowing dif-
ficulties, headache, diplopia, left trigeminal neuralgia, and 
paresthesia). An emergency CT was performed, revealing a 
large mass surrounding the left internal carotid artery, pos-
terior to the pterygoid muscles and lateral to the levator veli 
palatini, confirmed later by brain MRI (Figure 1). Laboratory 
tests showed an absence of MP, with negative serum and 
urine immunofixation (IFE). A needle biopsy of the mass 
confirmed a nonsecretory EMD relapse of MM. The pa-
tient underwent 2nd‐line therapy with lenalidomide and 
dexamethasone (Rd), followed by a conditioning regimen 
with high‐dose melphalan (200  mg/m2) and double ASCT 
(respectively in April and July 2014). Disease re‐evaluation 
with brain MRI showed a size reduction of the extramedul-
lary disease greater than 50% (Figure 2), along with a sig-
nificant improvement in clinical and neurological symptoms, 
confirming a partial response (PR). A BM biopsy and MM 
laboratory tests were all negative.

F I G U R E  1   MRI scan of extramedullary disease at onset
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A 3rd‐line therapy with lenalidomide alone was started in 
August 2014 to maintain the response. In October 2014, the pa-
tient was enrolled in a preallogeneic stem cell transplant screen-
ing program, with a sibling identified as a matching donor. As a 
bridge to transplant, the patient received a 4th‐line therapy with 
lenalidomide, doxorubicin, and dexamethasone, for a total of 
two cycles. Unfortunately, due to a temporary lack of eligibil-
ity, the donor withdrew consent and the patient declined to join 
the search program for Matched Unrelated Donors (MUD).

Next, we decided to use a combination of ifosfamide and 
lenalidomide as the 5th‐line therapy from December 2014 
until April 2015, due to the need to treat the patient with 
agents that cross the blood brain barrier. During this time, 
laboratory assessments remained negative, brain MRIs were 
stable, and total body MRI showed a reduction in both the in-
filtration and the size of the previously identified osteolytic 
lesions, confirming maintenance of the partial response.

In April 2015, the patient progressed with numerous le-
sions in the ribs, vertebrae, scapulae, humeri, right femur, 
and pelvis. Laboratory tests did not reveal a recurrence of the 
MP, suggesting a nonsecretory disease relapse. Therefore, 
a polychemotherapy regimen including cyclophosphamide, 
etoposide, cisplatin, and dexamethasone (DCEP regimen) 
was administered for a total of two cycles. Unfortunately, 
PET/CT scans revealed further progression of the disease, 
so the patient was switched to the 7th‐line therapy with 

bendamustine, bortezomib, and dexamethasone, the BVD 
regimen, from July 2015 until April 2016, for a total of eight 
cycles. During this period, the patient experienced signif-
icant improvement of symptoms, including a marked pain 
relief. In February 2016, re‐staging with PET/CT revealed 
the presence of residual disease; however, metabolic activity 
and size of bone lesions was significantly reduced compared 
to July 2015. Brain MRI was stable and laboratory exam-
inations remained negative for serological disease. Results 
indicated that another partial remission was achieved.

In May 2016, taking advantage of the development of 
novel agents, we decided to start the 8th line of therapy with 
pomalidomide and dexamethasone. Unfortunately, the ther-
apy was temporarily withheld in June 2016, due to grade 
IV hematological toxicity and severe diarrhea. The patient 
was hospitalized and treated with blood product transfusion, 
fluids, and electrolyte therapy. Subsequently, in July 2016, 
the patient developed interstitial lung disease, so he was hos-
pitalized and treated with antibiotics and transfusion. The 
treatment was restarted again in August 2016, but this time 
without dexamethasone to avoid steroid‐related side effects. 
While the patient was on pomalidomide therapy, the disease 
was re‐evaluated by BM biopsy, measurement of MP, and 
brain and total body MRI scans, which were negative for new 
bone lesions. The partial response was confirmed.

In June 2017, while still receiving pomalidomide, the 
patient experienced a sudden onset of burning pain on the 
left side of the face, which was unresponsive to analgesics. 
Routine tests were performed, revealing the reappearance of 
MP (0.06 g/dL), with a positive serum IFE test for IgG κ and 
a negative urine IFE. A total body MRI scan did not reveal 
the presence of any new osteolytic lesions, while the intracra-
nial mass remained stable in size. The pain responded well to 
steroid therapy and was most likely caused by inflammatory 
neuralgia. Due to disease progression, the patient was started 
on a 9th line of therapy with carfilzomib, lenalidomide, and 
dexamethasone, KRd regimen. After two cycles, both the 
serum and urine IFE results were negative, and the MRI scan 
remained stable. The patient was in complete remission, with 
stable EMD. The treatment was well tolerated, and signifi-
cant pain relief was achieved with analgesic therapy.

In July 2018, after completing thirteen cycles of the KRd 
regimen, disease started to progress once again, with signif-
icant back pain, and the presence of IgG κ MP (0.05 g/dL). 
Multiple skeletal segments were detected by PET/CT, includ-
ing the vertebral column (Figure 3), while the BM biopsy 
remained negative. The patient was switched to the 10th‐line 
treatment with daratumumab, bortezomib, and dexametha-
sone, the DaraVd regimen, in August 2018.

Currently, the patient is doing well, reporting a signifi-
cant improvement in disease‐related pain. After completing 
five cycles of DaraVd, the MP levels are still present but re-
duced, while the EMD remains stable. We did not assess the 

F I G U R E  2   MRI scan of extramedullary disease after double 
ASCT (autologous stem cell transplant)
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presence of therapy‐related IgG κ due to technical difficulties 
(daratumumab being an IgG κ antibody), but serum FLC κ 
value has decreased since the DaraVd regimen was initiated.

3   |   DISCUSSION

This rare case of myeloma has several unusual characteristics:

•	 Probable clonal evolution with clinical and phenotypic dis-
ease changes at different relapses.

•	 Aggressive nonsecretory EMD relapse, even with concom-
itant BM response to therapy, currently stable.

•	 Treatment with multiple combination therapies, with in-
teresting results in favor of novel agents, including po-
malidomide, carfilzomib, and daratumumab, despite the 
aggressiveness of the disease (Figure 4).

Intraclonal diversity and clonal evolution during the course 
of MM with different clinical and phenotypic characteristics 
have been reported and shown to be associated with one or 
more abnormalities, such as the presence of biclonal disease, 

F I G U R E  3   PET/CT scan of multiple myeloma relapse after 9th line of therapy KRd regimen (carfilzomib, lenalidomide, and dexamethasone)
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a switch in the monoclonal protein subtype (light chain con-
version), the presence of numeric, and structural chromo-
somal aberrations in a subset of MM‐cells, and occasionally 
the discordant therapeutic response (between extramedullary 
and bone marrow disease) within the same patient.19 This 
heterogeneous clonal mixture at relapse and tiding over time 
supports the Darwinian branching model of tumor evolution. 
It is characterized by several clonal progenitors, or tumor‐
initiating cells, present at diagnosis with therapeutic or eco-
system‐dependent selection pressures driving the alternating 
dominance of these clones over time.7 Therefore, cytogenetic 
risk re‐evaluation of MM with FISH after every relapse and/
or progression of disease should be considered.

Unfortunately, in the described case, FISH analysis of 
EMD was not performed because of the difficult disease loca-
tion in the CNS (around left ICA), accessible for biopsy only 
by maxillofacial surgery. Furthermore, FISH analyses at each 
relapse were negative for new alterations other than del 13q 
and t(11;14) that were present at diagnosis. However, even 
without additional chromosomal aberrations, we suspect that 
the disease has evolved, expressing a phenotypic shift from mi-
cromolecular FLC λ, to nonsecretory, IFE negative, EMD, and 
finally IgG κ MM, suggesting the presence of different clones.

An EMD is a rare event at the onset of disease and more 
frequent at the time of progression or relapse, usually caused 
by changing interactions between plasma cells and the 
bone marrow microenvironment.20,21 It has been associated 
with an aggressive course of disease, presence of high‐risk 
genetic abnormalities, resistance to treatment, and poor 

outcomes.22,23 The frequency of EMD onset in relapsed/re-
fractory MM is estimated to range from 3% to 14%, with CNS 
involvement accounting for approximately 3% of cases. An 
increased EMD incidence seen in the last decade is thought 
to be associated with prolonged overall survival (related to 
introduction of novel agents such as IMiDs, PIs, and mono-
clonal antibodies) and better detection (related to improved 
imaging techniques).13,24-26

Bortezomib‐induced peripheral neuropathy (BIPN) is 
present in about 75% of treated patients. Variable neurologi-
cal manifestations associated with BIPN may pose a clinical 
challenge in differentiating between therapy‐related and dis-
ease‐related symptoms, such as the CNS relapse.27

In our case, a sudden onset of intracranial EMD happened 
during the period of stringent CR, one month after comple-
tion of VCD induction and intensified VMP consolidation 
therapy. The disease further progressed during lenalidomide 
monotherapy, confirming the lack of response in EMD (par-
ticularly in the CNS location) during the earlier bortezomib 
and lenalidomide combination regimens.

Transplant‐eligible patients with high‐risk MM are good 
candidates for tandem ASCT, as it may offer improved bene-
fits in terms of PFS and OS, not only in the frontline, but also 
in the relapsed/refractory setting.28 Our patient underwent 
double tandem ASCT during the EMD relapse, achieving a 
partial response with ≥50% reduction in the size of the patho-
logical mass and significant neurological recovery.

Pomalidomide is a 3rd‐generation IMiDs, with well‐es-
tablished efficacy in the setting of relapsed/refractory MM.29 

F I G U R E  4   Progression‐free survival (PFS) comparison in different lines of therapy (MM—multiple myeloma; EMM— extramedullary 
multiple myeloma; ASCT—autologous stem cell transplant; VCD—bortezomib, cyclophosphamide, dexamethasone; VMP—bortezomib, 
melphalan, prednisone: Rd— lenalidomide, dexamethasone; RAd—lenalidomide, adriamycin, dexamethasone; R‐IFO— lenalidomide, ifosfamide; 
DCEP—dexamethasone, cyclophosphamide, etoposide, cisplatin; BVD— bendamustine, bortezomib, dexamethasone; PomaD— pomalidomide, 
dexamethasone; KRd—carfilzomib, lenalidomide, dexamethasone; DaraVd—daratumumab, bortezomib, dexamethasone)
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In a small number of EMD patients, the drug has shown a re-
sponse rate of approximately 30%.26,30 Our group has recently 
submitted a real‐life experience with pomalidomide in 76 pa-
tients among which about 10% had an EMD relapse, with 
a superior PFS and OS compared to the current literature.31

In the case we report here, the patient was treated with po-
malidomide, (4 mg) as the 8th line of therapy, two years after 
double ASCT and different chemotherapy combination regi-
mens. A partial response was achieved and maintained during 
13  months of therapy (Figure 5), with a PFS significantly 
longer compared to the MM‐003 study (PFS 3.9 months; OS 
11.9 months).32 During this period, the patient discontinued 
the therapy twice because of substantial hematologic toxicity 
(severe anemia and febrile neutropenia with pneumonia), a 
common therapy‐related side effect.32 The adverse effects of 
pomalidomide therapy were managed by G‐CSF as second-
ary prophylaxis, without further drug discontinuation.

Carfilzomib is the 2nd‐generation proteasome inhibi-
tor, investigated as a KRd regimen in the R/R MM setting 
(mainly as the 2nd or 3rd line of therapy) in the ASPIRE 
study (PFS 26.3 months; OS 48.3 months) and several other 
smaller studies.33,34 There is limited evidence of carfilzomib 
efficacy in the setting of R/R EMD myeloma, although sev-
eral abstracts have been published recently or are in prepara-
tion, that describe extramedullary disease subgroup from the 
KRd studies, including the experience from our group.35,36

Our patient was treated with KRd in the 9th line for a total 
of 12 months, achieving a CR (stable EMD) after only two 
cycles, without significant therapy‐related side effects. The 

PFS was inferior compared to the ASPIRE study, but satis-
factory, considering that the therapy was started in a lena-
lidomide‐refractory patient treated with different multi‐drug 
regimens in the past (Figure 5).

Daratumumab is an anti‐CD38 IgG κ monoclonal antibody. 
It is actually used in R/R myeloma patients starting from the 
2nd line as a single agent (Sirius study: PFS 3.7 months; OS 
18.6 months) or as part of a 3‐drug regimen, with either bor-
tezomib(CASTOR study: PFS 16.7 months; OS not reached) 
or lenalidomide (POLLUX study: PFS and OS not reached), 
with superior response, especially in patients after 1st and 2nd 
relapse of the disease.37,38 The analysis of daratumumab‐based 
regimens in extramedullary populations of MM patients is lim-
ited, although there are reports of promising results in patients 
not eligible for high‐dose chemotherapy and double ASCT.34

In our case, after disease progression on KRd, a DaraVd reg-
imen was initiated. Currently, the patient has completed five cy-
cles (Figure 5). The monoclonal protein is still present, although 
the results are uncertain, because of the same type of light chains 
of the patient's disease and the monoclonal antibody—IgG κ. 
The treatment plan is to proceed until progression and re‐evalu-
ate the disease with FLC ratio and PET/CT scan.

As for future treatment options, after possible DaraVd 
progression of disease, there are several approaches to be 
considered. Allo‐SCT with myeloablative conditioning has 
been reported to result in a long‐term PFS, with a plateau in 
survival curves suggesting possible curative benefit in some 
patients,39,40 including a subgroup of EMD patients with del 
17p or multi‐organ involvement.41

F I G U R E  5   Clinical course of the disease and efficacy of different lines of therapy, compared to correspondent clinical studies (EMD—
extramedullary disease; sCR—stringent complete response; PD—progressive disease; PFS—progression‐free survival; OS—overall survival; 
ASCT—autologous stem cell transplant; VCD—bortezomib, cyclophosphamide, dexamethasone; VMP—bortezomib, melphalan, prednisone: 
RAd—lenalidomide, adriamycin, dexamethasone; R‐IFO—lenalidomide, ifosfamide; DCEP—dexamethasone, cyclophosphamide, etoposide, 
cisplatin; BVD—bendamustine, bortezomib, dexamethasone; PomaD—pomalidomide, dexamethasone; KRd—carfilzomib, lenalidomide, 
dexamethasone; DaraVd—daratumumab, bortezomib, dexamethasone)
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Our patient is 59 years old at the moment, already heavily 
treated, and still eligible for transplant, but so far has consis-
tently refused the procedure.

In our case report, FISH analysis was done at diagnosis 
demonstrating positivity for t(11;14), confirmed at later re-
lapses of the disease. Therefore, a venetoclax (oral BCL‐2 
inhibitor)‐based therapy could be an option, as a single agent 
or in combination regimens with bortezomib, dexametha-
sone ± daratumumab, even if the therapy outcome would be 
extremely uncertain.42-44

MM remains a heterogeneous disorder where every 
available treatment could be useful at any phase of disease 
progression. We are far from being able to define which ther-
apeutic options are superior to others in the R/R MM setting, 
especially in the intracranial EMD, but we can, at least, sug-
gest that in the majority of cases in the era of novel agents, 
there are viable therapeutic options for every patient.

Clinical trials with novel drugs and monoclonal antibod-
ies should always be considered in R/R myeloma patients.

4  |   CONCLUSION

MM patients demonstrate clonal heterogeneity with phenotype 
variations and eventual changes in therapy sensitivity, so a com-
plete re‐evaluation, including cytogenetic analysis with FISH 
should be done after every relapse and/or progression of disease.

Progressive EMD is an uncommon, more aggressive dis-
ease presentation, even in patients with medullar response, and 
possible salvage therapy solutions could include single or tan-
dem ASCT, which could have a critical impact on reducing a 
tumor burden. Novel agents, such as pomalidomide, carfilzo-
mib, and daratumumab, have demonstrated a reasonably good 
efficacy even in the advanced lines of therapy and thus present 
a valuable therapeutic option in the relapsed setting, with po-
tential to improve outcomes in highly pretreated patients.

We believe that pomalidomide, carfilzomib, and daratu-
mumab could all play an important role in the treatment of 
an increasing number of patients exposed and/or refractory 
to lenalidomide after the first‐line and maintenance therapy, 
and also in the long‐term control of more challenging sites of 
relapse, such as extramedullary disease. Larger studies and 
real‐life experiences are needed in this setting to further eval-
uate the efficacy of these new regiments.
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