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Del(1p32) is an early and high-risk event in multiple myeloma
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© The Author(s) 2024

Blood Cancer Journal          (2024) 14:146 ; https://doi.org/
10.1038/s41408-024-01131-6

Dear Editor,
Considerable discussion surrounds the prognostic relevance of

chromosome 1 aberrations in multiple myeloma (MM), from which
most important are gains of 1q21 region and deletions of 1p32 locus
[1]. Approximately 10–40% of MM patients develop extraosseous
disease (EMM), where plasma cells outside of the bone marrow form
tumors called plasmacytomas. Patients with EMM found at disease
onset (primary EMM) represent a challenge due to a high risk of
relapse and shorter survival. Patients developing plasmacytomas
during therapy (secondary EMM) often experience an aggressive
disease course, characterized by treatment resistance and early
mortality. The exact mechanism of EMM development is not well
known, but acquiring genetic alterations is one of the important
hallmarks in clonal evolution, leading to EMM spread [2, 3]. Thus, we
conducted a detailed evaluation of the distribution and clonal
heterogeneity of chromosome 1 aberrations using paired samples
from bone marrow and plasmacytoma tissue plasma cells. To assess
the broader applicability of our findings, we performed a population-
based cytogenetic analysis encompassing both EMM patients and a
control cohort of MM patients without a history of EMM.
In twenty-two MM patients, who were diagnosed with EMM

between 2022 and 2024 at the University Hospital Brno, a paired
sampling of sorted bone marrow plasma cells (BMPCs) and
plasmacytoma tissue plasma cells (TPCs) was performed. The
interphase fluorescent in situ hybridization (I-FISH) analyses of
commonly found aberrations were performed on sorted BMPCs or
imprints of plasmacytoma tissue plasma cells (TPCs). Population
cytogenetic data of EMM patients treated at the same site between
2015 and 2024 were retrospectively analyzed. During this period, a
total of 1020 newly diagnosed multiple myeloma (NDMM) patients
were identified at our institution. Among them, 16.3% (167/1020) of
patients had a clear presence of EMM (primary EMM in 66.5% (111/
167) and secondary EMM was identified in 33.5% of them (56/167)).
For comparison, 243 NDMM patients without a history of EMM and
with available cytogenetic data were used. Cytogenetics, clinical, and
survival data of all primary EMM and control NDMM patients were
evaluated from the time of diagnosis. For secondary EMM patients,
data were evaluated from the onset of extraosseous plasmacytoma
development. To present the cytogenetic findings, we organized
them into two main categories reflecting key events in MM
pathogenesis: primary events, which include hyperdiploidy (char-
acterized by two or more trisomies of odd chromosomes) and
translocations involving the IGH gene, and secondary events, which
involve aberrations in chromosomes 1, 13, and 17 [4].
Description of patients‘ selection, methods, and statistical

analysis is provided in a Supplementary data file.
In total, we assessed paired BMPCs and TPCs samples from 10

primary EMM and 12 secondary EMM cases. In all patients, as

expected, the primary events were always shared between BMPCs
and TPCs. Del(13q14)/monosomy of 13 was found in 72.7% (16/22) of
patients and shared in 87.5% (14/16) of cases. Del(17p)/monosomy of
17 was found in 40.9% (9/22) of patients and it was shared in 44.4%
(4/9) of cases. We found chromosome 1 aberrations in 90.9% (20/22)
of EMM patients, more often in TPCs than BMPCs (86.4% (19/22) vs
68.2% (15/22)). Only 35.0% (7/20) of patients shared the same 1q21
aberrations between BMPCs and TPCs. The 1q21 aberrations present
only in TPCs were found in 30.0% (6/20) of patients. The del(1p32)
was in 31.8% (7/22) of patients, in 85.7% (6/7) cases shared between
BMPCs and TPCs. We found del(1p32) exclusively in samples from
secondary EMM patients. In 71.4% (5/7) of cases, del(1p32) was
associated with 1q21 gains. All chromosomal aberrations in patients‘
BMPCs and TPCs are shown in Fig. 1. Plasmacytoma sites, survival,
and other clinical characteristic of those patients are presented in
Supplementary Fig. 1 and Supplementary Table 1. Fluorescence
microscopy images of BMPC and TPC sub-clones are presented in
Supplementary Fig. 2.
Evaluating the population cytogenetic data among patients with

primary EMM, secondary EMM, and a control group of NDMM
patients without EMM, we found a significant difference in the
distribution of del(1p32). A higher proportion of del(1p32) was found
in EMM patients, particularly among those with secondary EMM
(20.7% (23/111) vs. 28.6% (16/56) vs. 11.1% (27/243); p= 0.002).
Interestingly, in EMM patients, del(1p32) was significantly associated
with 1q21 gains (12.6% (14/111) vs. 25.0% (14/56) vs. 6.2% (15/243);
p< 0.001). The difference in the proportion of del(1p32) or del(1p32)
with 1q21 gains was higher in secondary EMM but did not reach
statistical significance (del(1p32) (28.6% (16/56) vs. 20.7% (23/111);
p= 0.33) and del(1p32)+ 1q21 gains (87.5% (14/16) vs. 60.9% (14/
23); p= 0.086)). Furthermore, in secondary EMM patients, del(1p32)
was more frequently observed in those with plasmacytoma found in
soft tissues (extramedullary type, EMD) compared to those with
plasmacytomas arising from the bone lesions (paraskeletal type, PS)
(50.0% (8/16) vs. 20.0% (8/40); p= 0.046). Cytogenetics aberrations in
all patients‘ groups are summarized in Table 1.
Thus, we evaluated the survival of EMM patients in the context of

del(1p32) and 1q21 gains. For primary EMM patients with both
del(1p32) and 1q21 gains, the median PFS was significantly reduced
to 7.9 months (95% CI: 3.4–NA), compared to 16.6 months (95% CI:
10.8–NA) in patients with only del(1p32), and 40.2 months (95% CI:
21.9–NA) in patients without either aberration (p= 0.003). The
median OS for patients with both del(1p32) and 1q21 gains was also
significantly reduced, to 10.6 months (95% CI: 8.3–NA), compared to
28.0 months (95% CI: 22.7–NA) and 69.4 months (95% CI: 45.5–NA),
respectively (p= 0.03). In secondary EMM patients with both
del(1p32) and 1q21 gains, the median PFS was significantly shorter
at 2.0 months (95% CI: 1.5–5.3), compared to 0.5 months (95% CI:
0.4–NA) in patients with only del(1p32) and 6.6 months (95% CI:
4.8–17.2) in patients without either aberration (p < 0.001). Similarly, a
significant reduction in median OS was observed in secondary EMM
patients with both del(1p32) and 1q21 gains, namely 2.7 months
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(95% CI: 1.9–8.9), compared to 1.7 months (95% CI: 0.6–NA) and
22.2 months (95% CI: 10.6–NA), respectively (p< 0.001).
Baseline clinical characteristics and survival data of primary and

secondary EMM patients in the context of chromosome 1
aberrations are shown in Supplementary Tables 2, 3A, 3B and
Supplementary Figs. 3 and 4.
In conclusion, we found chromosome 1 aberrations in nearly all our

paired samples with a slightly higher incidence in plasmacytoma
tissue rather than bone marrow compartment. Moreover, we
encountered very high intra-patient heterogeneity in the 1q21 region
between BMPCs and TPCs samples. Our findings were in accord with
other studies investigating plasmacytoma tissue samples, reporting
the comparable prevalence and variability of these aberrations, with
respect to the different detection limits of FISH analyses [5–8].
According to these findings, 1q21 gains appear to be a rather later
event or aberration undergoing significant evolutionary changes
within cancer cell lines [9]. Our findings regarding del(17p) revealed a
shared pattern between BMPCs and TPCs in less than half of the
samples bearing this aberration. Similar to 1q21 gains, del(17p) may
represent a later event in EMM development [6–8].
The strong negative prognostic impact of del(1p32) in MM

patients has been repeatedly confirmed [10, 11], and it is more

pronounced in biallelic deletions or in combination with other high-
risk aberrations, such as t(4;14), 1q21 gains or del(17p) [11]. Our
results are consistent with these findings, highlighting the
surprising association of this aberration with EMM patients. The
highest incidence of del(1p32) along with 1q21 gains was observed
in patients with secondary EMM, known for their poor prognosis
[12]. The prognostic impact of these two aberrations combined was
more severe across EMM patients than that of del(1p32) or 1q21
gains alone. Unfortunately, we were unable to detect biallelic
deletions of 1p32 using I-FISH. These ultra-high-risk aberrations are
rare, occurring in approximately 2% of cases. Other methods, such
as single-nucleotide polymorphism arrays or next-generation
sequencing, may be more effective in detecting them [11].
In the analysis of paired samples, deletions of 1p32 were found

exclusively in secondary EMM patients, consistent with the
population data mentioned above. Moreover, we observed this
aberration more frequently in patients with EMD plasmacytomas.
This coincidence may indicate a relation between del(1p32) and
this aggressive entity [12]. The deletions of 1p32 were shared
between bone marrow and plasmacytoma tissue in almost all
cases. Shared deletions of 1p32 were also shown in the work of Liu
Y et al. [7]. Compared to aberrations in the 1q21 region or TP53

Fig. 1 Chromosomal aberrations visualized in individual patient’s paired samples. BMPCs—bone marrow plasma cells. TPCs—
plasmacytoma tissue plasma cells. HRD—hyperdiploidy. Numbers in boxes indicate the number of clones found for individual aberration.

Table 1. Cytogenetic data of patients‘ groups.

Category NDMM without plasmacytoma (N= 243) Primary EMM (N= 111) Secondary EMM (N= 56) p-value a

t (4;14) 9.1% (22/243) 9.9% (11/111) 14.3% (8/56) 0.499

t (14;16) 2.9% (7/243) 3.6% (4/111) 1.8% (1/56) 0.916

Del(13q14)/monosomy 13 54.7% (133/243) 56.8% (63/111) 69.6% (39/56) 0.124

Gain (1q21) 35.6% (84/243) 36.0% (40/111) 44.6% (25/56) 0.477

Amp (1q21) 12.3% (30/243) 12.6% (14/111) 16.1% (9/56) 0.477

Del (1p32) 11.1% (27/243) 20.7% (23/111) 28.6% (16/56) 0.002

Del (1p32)+ 1q21 6.2% (15/243) 12.6% (14/111) 25.0% (14/56) <0.001

Chromosome 1 polysomy 6.6% (16/243) 7.2% (8/111) 3.6% (2/56) 0.640

Del (17p)/monosomy 17 13.6% (33/243) 18.9% (21/111) 32.1% (18/56) 0.004

Chromosome 17 polysomy 15.6% (38/243) 18.9% (21/111) 14.3% (8/56) 0.653
aFisher exact test. Bold values indicate statistically significant results
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deletions, our observation suggests that del(1p32) is likely a more
conservative high-risk event in the clonal evolution and may play
an important role in the initial stages of extraosseous disease
development. Based on our results, we strongly recommend
including the detection of del(1p32) alongside 1q21 gains in the
standard prognostic assessment for MM patients.
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