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Background: The coexistence of plasma cell neoplasia such as multiple myeloma (MM) or monoclonal 
gammopathy of underdetermined significance (MGUS) with myeloid neoplasia such as myelodysplastic 
syndrome with excess blasts (MDS-EB) is exceedingly rare. Seeking to understand the clinical features of this 
dual hematological neoplasm and exploration of novel therapeutic approaches is warranted. 
Methods: The cases of 7 patients diagnosed with both MGUS/MM coexisting with MDS-EB were 
reported. Moreover, this study reviewed and summarized 34 published cases of MDS including 7 cases of 
MDS-EB, describing the coexistence with plasma cell disease, and analyzed the clinical characteristics and 
survival of these cases. 
Results: In total, 14 cases (7 reported here and 7 previously published) of MGUS/MM coexisting with 
MDS-EB were analyzed. Of these 14 patients, the median age was 65.5 years. Almost all (85.7%) participants 
had severe anemia or pancytopenia, and nearly half (42.9%) of the cases developed into acute myeloid 
leukemia (AML). Half of the participants showed osteolytic lesions. The median bone marrow plasma 
cell count was 23.0%, and the median myeloid blast count was 7.5%. Immunological analysis using flow 
cytometry confirmed the coexistence of 2 different clones, malignant myeloid clone (CD34+, CD117+, HLA-
DR+, CD33+, and CD13+) and plasma clone (CD38+, CD138+, and CD56+). Patients with MGUS/MM and 
MDS-EB experience very poor therapeutic responses. A great number of patients (64%) were reported to 
have no response or rapid relapse. The median overall survival (OS) was only 8 months for patients with 
MGUS/MM and MDS-EB, which was significantly shorter than that of those with MGUS/MM and MDS-
other type (median OS of 52 months) (P=0.0009). 
Conclusions: Herein, a type of malignant myeloid clone concurrent with plasma clone was reported, 
without previous exposure to chemotherapy, and poor prognosis of these patients was observed. However, 
standard treatment methods are still absent, which therefore heightens our awareness of this type of disease 
and the urgent need for further investigation to prolong survival.
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Introduction

Myelodysplastic syndrome (MDS) and plasma cell 
malignancy are totally different clinical and pathologic 
entities in character. On the one hand, MDS primarily 
involves the bone marrow with variable degrees of 
cytopenia, morphological dysplasia, and increased 
blast count, and has a high risk of progression to acute 
myeloid leukemia (AML) (1). On the other hand, plasma 
cell disease is characterized by organ dysfunction, bone 
marrow associated with malignant plasma cells, and 
monoclonal gammopathy (2). Treatment for multiple 
myeloma (MM), specifically with melphalan, lenalidomide, 
and so on, may increase the risk of developing secondary 
primary malignancies such as MDS (3,4). Pemmaraju  
et al. analyzed 1,386 MM patients, and of these, 47 (3.4%) 
were diagnosed with therapy-related myeloid neoplasm, 
while 34/47 (72.3%) developed therapy-related MDS (5). 
Moreover, there is an inherently increasing risk of MDS in 
patients with plasma cell disorders who have no previous 
exposure to chemotherapy. Roeker et al. demonstrated that 
monoclonal gammopathy of underdetermined significance 
(MGUS) patients (n=605) without chemotherapy exposure 
had a 2.4-fold risk of developing MDS compared to the 
healthy control cohort (n=16,710) (6). These results 
suggest a high risk of MDS development in plasma disease 
regardless of chemotherapy exposure. Nonetheless, few 
cases presented the simultaneous occurrence of abnormal 
immature myeloid cells and plasma cells at first diagnosis, 
even without prior exposure to chemotherapy and long 
medical history (7-19). The underlying pathogenesis 
for this condition, and if the 2 diseases share a common 
genetic lesion remains to be determined. Recently, studies 
using whole exome sequencing on isolated bone marrow 
myeloid and plasma cells identified the 2 diseases as having 
likely emerged from separate clones (20). This piqued our 
awareness of this special type of disease and the urgent 
need for further investigation of its characteristics and 
exploration of effective therapy.

MDS with excess of blasts (MDS-EB) is a subtype of 

MDS characterized by increased myeloid blasts and a high 
risk of progression to AML. The coexistence of MGUS/
MM with MDS-EB is less common than that of MGUS/
MM and MDS. This uncommon clinical situation has 
complex features and complicated treatment, with unclear 
prognosis, and is difficult to diagnose early. To better 
understand this rare dual hematological neoplasm, we 
conducted case reports of patients from our hospital who 
were diagnosed with MDS-EB coexisting with MGUS/
MM. Moreover, we summarized the clinical characteristics 
and prognosis of MGUS/MM with MDS-EB through a 
literature review to provide some evidence for this specific 
group. We present the following article in accordance with 
the STROBE reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-3210).

Methods

Patients who had been newly diagnosed with plasma 
cell neoplasia (MGUS/MM) coexisting with MDS-EB 
between February 2015 and October 2020 were identified 
by searching the clinical databases of 3 institutions 
(Shengjing Hospital of China Medical University, Sichuan 
Provincial People’s Hospital of University of Electronic 
Science and Technology of China, and Jiangsu Province 
Hospital). A total of 7 such patients were identified, for 
whom we subsequently compiled case reports. Meanwhile, 
we reviewed and summarized 34 cases of MDS including  
7 MDS-EB published cases describing the coexistence 
with plasma cell disease entities combined with an analysis 
of the clinical characteristics and survival of these cases. 
The diagnosis of MGUS/MM and MDS-EB was based on 
morphology and immunophenotypic features according 
to the International MM Working Group criteria (21) 
and World Health Organization (WHO) classification for 
MDS (22), the secondary MDS caused by rheumatic system 
disease and tumor was excluded. The prognostic indicators 
of MDS and MM were monitored during the treatment, 
including bone marrow examination, blood routine, 
and M protein. Given the rareness of this disease type, 
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we searched for all previously published cases of plasma 
diseases coexisting with MDS in an effort to enhance 
our understanding of the features and prognosis of these 
cases. The clinical symptoms, laboratory data, diagnostic 
procedure, medical record, responses after treatment, and 
follow-ups were reported and summarized.

All procedures performed in this study involving human 
participants were in accordance with the Declaration of 
Helsinki (as revised in 2013). The study was approved by 
The Human Investigation Committee of China Medical 
University (No. 2020PS510K) and informed consent was 
taken from all the patients.

Statistical analyses

Survival curves of these groups were compared using the 
logarithmic rank test. At the same time, the univariate 
logarithmic rank test was used to examine the effect of other 
variables on survival. The Windows-specific version 5.0 
of GraphPad Prism (GraphPad Software, San Diego, CA, 
USA) was used for image rendering.

Results

The 7 participants reported herein were diagnosed with 
MDS-EB-1 coexisting with MGUS/MM. To the best of our 
knowledge, this is the largest number of these types of cases 
reported together. The characteristics and clinical course 
of the 7 participants are shown in Table 1. Furthermore, our 
search resulted in the obtainment of another 34 published 
cases describing the coexistence of plasma cell disease 
with MDS (Table S1), among which 7 had been diagnosed 
with MGUS/MM coexisting with MDS-EB. A total of  
14 patients were included for analysis of clinical features 
and survival (Table 2).

For the 14 patients with concurrent MGUS/MM and 
MDS-EB, the median age was 65.5 years (range, 54 to  
79 years), which was younger overall than the MGUS/
MM-MDS patients (median age, 72.9 years; range, 47 to 
92 years) (Table S1), and appearing younger than the MM 
patients (median age at onset, 71 years for men and 74 years 
for women) (23). Among the 14 patients, 10 were males, 
and 4 were females (M:F =2.5:1). The majority (85.7%, 
12/14) of patients had severe anemia or pancytopenia, and 
6 (42.9%) cases developed into AML, demonstrating the 
existence of a myeloid clone. Half of the participants or 
50% (7/14) had osteolytic lesions, which was lower than the 
published rate of osteolytic lesions at new diagnosis of MM 

(70–80%) (24). For the type of M protein, 6 (42.9%) were 
immunoglobulin G (IgG) type, 4 (28.6%) IgA type, 1 (7.1%) 
IgM type, and 3 (21.4%) light chain type. 

The morphology showed an increased percentage 
of simultaneously occurring myeloid blasts and atypical 
plasma cells. Bone marrow plasma cell percentage ranged 
from 2.4% to 66.5% (median, 23.0%), and myeloid blast 
percentage ranged from 0.8% to 22.0% (median, 7.5%). 
Immunological analysis by flow cytometry confirmed the 
coexistence of 2 different clones: malignant myeloid clone 
(CD34+, CD117+, HLA-DR+, CD33+ and CD13+) and 
plasma clone (CD38+, CD138+ and CD56+) (Figure 1). 

Patients diagnosed with MGUS/MM coexisting with 
MDS-EB displayed a very poor therapeutic response, 
regardless of targeting the myeloid clone (doxorubicin + 
cytarabine) or plasma clone (melphalan + prednisone, 
bortezomib + dexamethasone), and most of the patients 
(64%, 9/14) reportedly had no response (Table 2). 
The combination of proteasome inhibitor (PI) and 
immunomodulators (IMiD) herein seemed to yield a 
favorable and rapid response. A total of 4 patients reached 
complete response and 1 achieved partial response after 
PTD (bortezomib, thalidomide, and dexamethasone), 
RVD (bortezomib, lenalidomide, and dexamethasone), 
or IRD (ixazomib, lenalidomide, and dexamethasone). 
Unfortunately, rapid relapse and progression of the disease 
were observed in these 4 patients.

The follow-up period was 3–12 months, and the median 
overall survival (OS) was 8 months for patients with MM/
MGUS coexisting with MDS-EB, the longest survival time 
was 15 months, while the median OS of patients diagnosed 
with MM/MGUS coexisting with MDS-non-EB type was 
52 months.

The MDS-EB subtype of MDS has the characteristics of 
increased myeloid blast count in peripheral blood or bone 
marrow. It has more myeloid clones and a high risk for AML 
transformation. To compare the features of MGUS/MM 
presenting simultaneously with MDS-EB to MGUS/MM 
presenting simultaneously with other subtypes of MDS, 
all previously published cases of plasma diseases coexisting 
with MDS were summarized. We located a total of  
34 such previously published patients. The main clinical and 
biological characteristics of 41 patients (34 published and  
7 cases we reported here) are presented in Table S1. Among 
the 41 patients, 31.7% (13/41) were diagnosed with MGUS, 
12.2% (5/41) with smoldering multiple myeloma (SMM), 
and 56.1% (23/41) with MM. There is some heterogeneity 
among the diseases categorized as MDS. Concerning the 

https://cdn.amegroups.cn/static/public/APM-21-3210-Supplementary.pdf
https://cdn.amegroups.cn/static/public/APM-21-3210-Supplementary.pdf
https://cdn.amegroups.cn/static/public/APM-21-3210-Supplementary.pdf


12434 Yan et al. Coexistence of plasma cell neoplasia and MDS-EB

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(12):12431-12440 | https://dx.doi.org/10.21037/apm-21-3210

MDS classification, 34.1% (14/41) of cases were MDS-
EB, 29.3% (12/41) were myelodysplastic syndromes with 
multilineage dysplasia (MDS-MLD), 12.2% (5/41) were 
myelodysplastic syndromes with single lineage dysplasia 
(MDS-SLD), 12.2% (5/41) were myelodysplastic syndromes 

with deletion of the long arm of chromosome 5 (MDS-5q-), 
7.3% (3/41) were myelodysplastic syndromes unclassifiable 
(MDS-U), and 4.9% (2/41) were myelodysplastic syndromes 
with ring sideroblasts (MDS-RS). A large proportion of cases 
were MDS-EB coexisting with plasma cell disease, and the 

Table 1 The characteristics and clinical course in seven patients we reported here with coexistent MGUS/MM and MDS-EB-1

Characteristics Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7

Age (years) 65 67 54 56 64 47 63

Gender M M M M M F M

WBC (×109/L) 2.5 3.4 9.8 3.0 10.39 1.5 1.8

HGB (g/L) 65 79 80 58 63 92 76

PLT (×109/L) 17 52 73 121 95 115 23

Calcium Hypocalcemia Normal Normal Hypercalcemia Hypocalcemia Normal Normal

Creatinine  
(μmol/L)

98.6 55.8 154.7 71.2 92.5 68.4 45.7

Immunofixation IgA-λ λ λ κ IgA-κ IgG-λ IgG-κ

FLC λ: 207 mg/L,  
λ/κ =20

λ: 137 mg/L,  
λ/κ =13.1

λ: 2,750 mg/L,  
λ/κ =500

κ: 16,700 mg/L,  
κ/λ =1,518.2

κ: 1,240 mg/L,  
κ/λ =174.4

λ: 81.5 mg/L,  
κ/λ =0.06

κ: 9.13 mg/L,  
κ/λ =0.63

Skeletal survey Normal Normal (PET-CT) + (PET-CT) + (CT) + (PET-CT) + (CT) +

Morphology (%)

Blast in BM 6.8 1.2 1.2 0.8 1 1.0 7

Blast in PB – 2.0 2.0 2.0 3 2.0 –

Plasma cell in 
BM

4 14.8 15.6 10 40 66.5 36

Plasma in BM 
biopsy (%)

9 Unknown 90 5 Unknown Unknown Unknown

Flow (%) in BM

Blast 2.7 1.31 0.36 1.4 0.64 0.33 7.8

Plasma cell 2.57 5.87 10.15 12.63 22.81 15.32 1.9

Cytogenetics  
and FISH

– – – – 1q21 amplification t (11;14)  1q21 amplification, 
14q−; 11q+; +8

NGS U2AF1 11.38%, 
TET2 49.13%

– KIT 17.6%,  
TET2 44.87%

– – TET2 54.26% –

Diagnosis MGUS,  
MDS-EB-1

MM,  
MDS-EB-1

MM,  
MDS-EB-1

MM,  
MDS-EB-1

MM,  
MDS-EB-1

MM,  
MDS-EB-1

MM,  
MDS-EB-1

PFS (months) 0 1 5 7 4 8 0

OS (months) 3 4 15 10 4 15 4

–: no significant change be detected; (PET-CT) +: PET-CT suggested bone destruction; (CT) +: CT suggested bone destruction. MGUS, 
monoclonal gammopathy of undetermined significance; MM, multiple myeloma; MDS-EB, myelodysplastic syndrome with excess blasts; 
WBC, white blood cell; HGB, hemoglobin; PLT, platelet; FLC, free light chain; BM, bone marrow; PB, peripheral blood; FISH, fluorescence 
in situ hybridization; PFS, progression free survival; OS, overall survival; PET, positron emission tomography; CT, computed tomography.
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7 cases reported here were all MDS-EB-1 coexisting with 
MGUS/MM, therefore, the characteristics of this subtype 
were the focus of the present study.

The efficiency of treatment for MDS is currently 
considered unsatisfactory. The median OS of the patients 
diagnosed with MM coexisting with MDS-EB was  
10 months, shorter than that of those with MM coexisting 
with non-EB (median OS, 19 months). The median OS of 
the patients diagnosed with MGUS coexisting with MDS-
EB was 5 months, while the MGUS/MDS-non-EB group 
had the longest median OS, at 52 months. An analysis of 
different subgroups showed that the MGUS/MM coexisting 
with MDS-EB patients reported in this paper had the least 
favorable prognosis among all participants (Figure 2).

Discussion

The coexistence of dual hematological neoplasms is 

uncommon in clinical scenarios, with a prevalence of 
0.3–1.1% (25). It is an uncommon clinical situation with 
complex features and complicated treatment, for which the 
prognosis is unclear. There have been sporadic reports of 
the simultaneous appearance of primary MDS and MM in 
patients without prior exposure to chemotherapy.

The presence of 2 clones or 1 disease secondary to the 
other remains one of the pressing issues to be addressed. 
Mori et al. considered that the myelodysplastic changes 
seen in MM could be attributed to MM itself rather than 
the coexistence of MDS and MM (26). The pathogenesis 
involves a common stem cell which differentiates into 
multiple lineage cells. The simultaneous occurrence of 
AML and MM has been reported, and it was suggested 
that a common leukemic progenitor provided myeloma 
as well as leukemia cells, while the mechanism of “lineage 
infidelity” plays an important role in the development of 
their “bilinear” differentiation (27). With the development 
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of technologies such as cytogenetics and next-generation 
sequencing, researchers are skeptical of the stance that the 
origin lies in a common stem cell compartment. Using 
interphase-fluorescence in situ hybridization (FISH; I-FISH) 
and fluorescence immunophenotype and interphase 
cytogenetics (FICTION) techniques on bone marrow from 
a patient with SMM, Quintini et al. reported 1 patient 
with 2 different clones of MDS and SMM (18). Plasma 
cells carried only the t(4;14) and the monosomy 13, while 
the other bone marrow cells bore isolated 5q-. The clonal 
independence of MDS and SMM was also supported by 
the persistence of plasma cells bearing the myeloma genetic 
changes at the time of disappearance of 5q-, after treatment 
of AML. Moreover, Zagaria et al. presented a case of a 
patient diagnosed with MDS 5q- following MGUS (17). In 
addition to the aberration of chromosome 5, a MYD88 gene 
mutation was detected at the time of MDS diagnosis as well 
at the time point of initial MGUS diagnosis in which no 
sign of MDS was presented. In addition, FISH analysis on 
CD34+ peripheral stem cells identified the 5q-, but allele-
specific polymerase chain reaction (PCR) was negative 
for the MYD88 gene mutation in this cell fraction. It was 
evident that both diseases were independent clones. Nanaji 
et al. detected 2 cytogenetically distinct clones in the bone 
marrow of a patient with concurrent MDS and MM (16), 
of which 1 was hypodiploid with loss of 2 chromosomes 
and 5 structural chromosome abnormalities, and the 
second was hyperdiploid with a gain of 6 chromosomes 
and 3 structural chromosome abnormalities. Whole-
genome single-nucleotide polymorphism (SNP) genotyping 

microarray also showed abnormalities in 2 distinct groups 
at the mosaicism level. There were 2 gains and 20 losses, 
including loss of 5q, present approximately 65% at the 
mosaicism level and likely corresponded to the MDS 
clone. A gain of 6 chromosomes was present approximately 
10% at the mosaicism level and likely corresponded to 
the MM clone. Klimkowska et al. (20) described a cohort 
of 27 consecutive patients with co-occurring MDS and 
MM (n=6), MGUS (n=20), or plasmacytoma (n=1), and in 
21 patients, MDS and plasma-cell disorders (PCDs) were 
diagnosed simultaneously. To identify potential common 
founder clones, they performed whole exome sequencing 
on isolated bone marrow myeloid, plasma, and T cells from 
9 patients. A common founder mutation was absent in all 
patients, which predisposes the emergence of the 2 diseases 
to separate clones. From the current research, a growing 
body of evidence supports the 2 independent clones in 
the coexistence of MDS with MGUS/MM, and it may be 
a new type of disease with specific clinical and biological 
characteristics. 

The MDS-EB subtype of MDS is characteristically 
more like a myeloid clone and has worse prognosis 
compared to other subtypes. The 7 patients reported in 
the present study had 2 unrelated clones detected by flow 
cytometry from bone marrow and blood, where 1 was 
a malignant myeloid immunophenotype with CD34+, 
CD117+, HLA-DR+, and CD33+ and the other an abnormal 
myeloma immunophenotype with CD38+ and CD138+. 
By using flow cytometry, Paiva et al. also revealed the 
presence of MDS-like phenotypic abnormalities (MDS-

Figure 2 OS of the patients with MGUS/MM and MDS in the subgroup analysis. (A) OS in the MM and MGUS patients with MDS, the 
median OS of the patients with MGUS/MM and MDS-EB is 8 months, lower than the non-EB group which median OS is 52 months 
(P=0.0009). (B) OS in the MGUS/MM patients with MDS, the median OS of the patients with MGUS/MM and MDS-EB is significantly 
lower than the non-EB group (P=0.0175). OS, overall survival; MGUS/MM, monoclonal gammopathy of underdetermined significance/
multiple myeloma; MDS, myelodysplastic syndrome; MDS-EB, myelodysplastic syndrome with excess blasts.

A BMGUS/MM coexistence with MDS-EB
MGUS/MM coexistence with MDS-other type

O
ve

ra
ll 

su
rv

iv
al

 p
ro

po
rt

io
n,

 % 100

80

60

40

20

0
0 20 40

Months
60 80 100

P=0.0009

O
ve

ra
ll 

su
rv

iv
al

 p
ro

po
rt

io
n,

 % 100

80

60

40

20

0
0 20 40

P=0.0175

Months
60 80 100

MGUS coexistence with MDS-EB

MM coexistence with MDS-EB
MGUS coexistence with MDS-other type

MM coexistence with MDS-other type



12438 Yan et al. Coexistence of plasma cell neoplasia and MDS-EB

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(12):12431-12440 | https://dx.doi.org/10.21037/apm-21-3210

PA) in bone marrow neutrophil, monocytic, and erythroid 
lineages (28). They investigated 312 newly diagnosed MM 
patients and eventually up to 33/312 (11%) patients showed 
MDS-PA at diagnosis. However, these 33 patients were 
not morphologically diagnosed with MDS, and no myeloid 
blasts were detected. This suggests that the MDS-PA and 
malignant myeloid clone could be a potential presence 
in some special MM patients. Notably, as compared to 
the overall MM population, patients with MDS-PA had 
significantly inferior progression-free survival (median 
of 24 vs. 37 months; P=0.006) and OS (median of 47 vs.  
73 months; P=0.01). The median OS of MM coexisting with 
MDS-EB was the shortest (9 months). This suggests that 
the MM clone coexisting with a myeloid clone has great 
potential as a new poor prognosis factor. Our understanding 
of the factors that influence prognosis in myeloma has 
advanced considerably, so the contribution of a range of 
features can be recognized, including patient fitness, disease 
biology, genetic lesions, radiological features, and the depth 
of response, including minimal residual disease (MRD) 
analysis. However, few people pay attention to the effect of 
myeloid clone on the prognosis of MM. According to the 
data of the present study, it should be considered as one of 
the high-risk factors in the future.

Patients with MGUS/MM and coexisting MDS-EB 
have shown chemoresistance, and there is currently no 
successful treatment for these patients. The combination of 
PI, IMiD, and monoclonal antibody merits more aggressive 
adaptation, where even initiating early allogeneic stem cell 
transplantation may be required to improve OS.

The main  l imita t ion of  th i s  s tudy  was  that  i t 
retrospectively observed a small number of patients, which 
makes it difficult to comprehensively describe the clinical 
and prognostic features of the disease. Therefore, long-
term observational studies with larger numbers of patients 
are needed to clarify the clinical course.

Conclusions

Lineage-specific experiments in the current literature 
favor the architecture of concomitant “MDS-MM states”. 
However, the precise mechanism of extremely rare cases 
remains elusive. The patients with coexisting MGUS/
MM and MDS-EB have shown chemoresistance and 
extremely poor prognosis, which necessitates a need to 
explore effective therapy to improve the prognosis of 
patients with the occurrence of such multiple simultaneous 
malignancies. 
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