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Introduction

Plasma Cell Myeloma (PCM) is a bone marrow-based mul-
tifocal neoplastic proliferation of plasma cells and accounting 
for 10-15% of hemopoietic neoplasms. It is usually associated 
with an M protein in serum and/or urine with evidence of organ 
damage related to plasma cell neoplasm [1]. Approximately 1% 
of plasma cell myelomas are NSMM, where there is absence of 
an M protein by serum and urine immunofixation electrophore-
sis. In about 15% of these NSMM cases, no cytoplasmic Ig syn-
thesis is detected, fitting a term of Non-Secretory Non-Producer 
Myeloma (NSNPMM) [2] and although this rare entity was rec-

ognized three decades ago [3], it has only been described in a 
small number of case reports.

We present a challenging case, which to the best of our 
knowledge is the first described in the literature, where the my-
eloma is partly non secretory and partly non-producer where 
cytoplasmic immunoglobulin IgA could only be demonstrated 
by Immunohistochemistry (IHC) on Bone Marrow Biopsy (BMB), 
whereas light chains were not expressed, with absent M spike 
in serum and urine and negative Kappa (K) and Lambda (L) light 
chains both by IHC and In Situ Hybridization (ISH) for light chains 
mRNA.

Abstract

Multiple Myeloma (MM) is the 2nd most frequently diagnosed he-
matologic malignancy and accounts for 10-15% of all blood cancers 
and 1–1.8% of all cancers. Approximately 1% plasma cell myelomas are 
non-secretory (NSMM) and 15% of latter are non-producers (NSNPMM) 
where no cytoplasmic immunoglobulin (lg) synthesis is detected. We 
present a rare case presenting with multiple bone fractures and hy-
percalcemia and no monoclonal (M) protein in serum or urine. The 
diagnosis was challenging because the bone marrow (BM) sample pro-
vided was limited to a suboptimal core biopsy and touch imprint with 
no aspirate, therefore, flow cytometry and cytogenetics testing were 
not performed. We relied on immunohistochemistry and FISH analysis 
on paraffin embedded tissue to conclude a final diagnosis of NSNPMM. 
The challenge still exists in disease monitoring and a customized pro-
tocol is suggested. Non-Producing Multiple Myeloma (NPMM) though 
recognized three decades ago has only been described in a small num-
ber of case reports and further extensive research is still needed.
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Figure 1: Bone marrow biopsy touch imprint, Wright stain 100x.

Case presentation

The patient is a 47-year-old female who presented with 
pathological fractures. PET CT demonstrated multiple destruc-
tive lytic lesions in both scapulae, sternum, right clavicle, mul-
tiple ribs, multiple vertebrae (most severe at T6), bilateral pel-
vic bones, and bilateral proximal femurs. The majority of these 
lytic lesions showed no significant FDG uptake; however, the 
left femoral neck destructive lesion showed surrounding soft 
tissue edema and increased FDG uptake due to recent fracture. 
Biochemical analysis revealed hypercalcemia (3.0 mg/dl), low 
serum Igs (hypogammaglobulinemia) and absence of an M pro-
tein by serum and urine protein electrophoresis and immuno-
fixation using anti sera specific for IgG, IgM, IgD, IgA and IgE. 
Bence Jones protein was negative. Serum free light chains (FLC) 
were at their low levels (1.1 and 4.0 mg/dl for K and L FLC re-
spectively) with a K/L ratio of 0.28. Peripheral blood showed 
moderate anemia with a Hb of 8.0 g/dl with no significant rou-
leaux in peripheral smear (a finding commonly seen in cases of 
myeloma). Bone curettage from the site of fracture (left femur 
head) demonstrated extensive infiltration by many plasma cells 
which by IHC were found positive for CD138, MUM1 and cyclin 
D1 but negative for both kappa and lambda light chains. BMB 
touch imprints showed sheets of plasma cells, majority large in 
size with distended pinkish cytoplasm with many flaming and 
some multinucleated forms (Figure 1). A small BM core biopsy 
was provided, showing few hypercellular intertrabecular spaces 
extensively infiltrated by plasma cells with streaming and in-
creased fibrosis (MF 1-2). IHC showed the plasmacytic infiltrate 
positive for CD138, MUM-1, Cyclin D1 and cytoplasmic IgA (Fig-
ure 2) while negative for both K and L light chains, the latter 
finding was further confirmed by K and L mRNA by In Situ Hy-
bridization (ISH). Fluorescence In Situ Hybridization (FISH) done 
on BMB revealed IGH/CCND1 rearrangement in 186/200 nuclei 
(Figure 3).

Based on the clinical presentation, hypercalcemia, the ex-
tensive plasmacytic infiltrate in the BMB with the single ex-
pression of one Ig isotype (IgA heavy chain) in the cytoplasm 
of the plasma cells and absence of K and L light chains both in 
serum and urine as well as in the plasma cells, in addition to 
Cyclin-D1 expression, the diagnosis of a non-secretory IgA mul-
tiple myeloma was made. Unfortunately, BM aspiration failed 
and hence no flow cytometry or cytogenetics (karyotype) test-
ing was performed. According to multidisciplinary team (MDT) 
decision, the patient was started on Zoledronic and D-VTD (da-
ratumumab in combination with bortezomib, thalidomide and 
dexamethasone), to be later scheduled for Autologous Stem 
Cell Transplantation (ASCT).

Discussion

The diagnosis of plasma cell neoplasms including myeloma 
is based on the detection of clonal plasma cells and M protein. 
Generally, when 10% of the BM volume is composed of plasma 
cells, a diagnosis of myeloma is likely, although rare cases of 
reactive plasmacytosis can reach that level or even higher [4]. 
However, in the case presented here, reactive plasmacytosis 
was excluded based on the presence of lytic bone lesions, hy-
percalcemia, the extent of bone/BM infiltration with abnormal 
looking plasma cells and most importantly, neither kappa nor 
lambda light chains expression could be demonstrated by IHC, 

Figure 2: Bone marrow biopsy H and E stain, 4x. 

Figure 3: Bone marrow biopsy, CD138 immunostain.

Figure 4: Bone marrow biopsy, Cyclin D1 immunostain.
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Figure 5: IgA immunostain 20x.

Figure 6: Kappa and Lambda in situ hybridization (ISH).

Figure 7: FISH analysis of 200 nuclei from paraffin-embedded tis-
sue was performed using probes IGH/CCND1 (XT) t(11;14) from 
Vysis revealed dual color dual fusion for CCND1 (11q13) and IGH 
(14q32).

Figure 8: CD20 immunostain. The abnormal infiltrate is negative.

ISH or immunofixation techniques while all the plasma cells 
were exclusively expressing IgA heavy chain by IHC.

Our case does not actually fit into any of the myeloma vari-
ants defined either by WHO or IMWG; as NSMM is defined by 
absence of an M protein in serum and urine by immunofixa-
tion electrophoresis. however, with the presence of cytoplas-
mic M protein in the neoplastic plasma cells in about 85% of 
cases when evaluated by IHC, consistent with production but 
impaired secretion of lg [5]. This contrasts with non-producer 
myeloma (which constitutes about 15% of NSMM, where no cy-
toplasmic lg synthesis is detected.

Our case seems to have an unusual defect in immunoglobu-
lin production/secretion, where the plasma cells expressed the 
heavy chain (IgA) but failed to express/secrete any light chain.

Possible mechanisms of this rare finding may include an 
acquired mutation of the Ig light chain variable genes and/or 
alteration in the light chain constant region which have led to 
failure of production of light chain thus interfered with immu-
noglobulin molecule assembly and secretion. Similar mecha-
nisms have also been proposed in the pathogenesis of NSMM 
[6] However, this is a proposed possible mechanism as we could 
not find similar cases reported with discrepancy between light 
and heavy chain expression within PCM. Also, the increased ex-
pression of cyclin D1 in this very rare non producer MM entity 
suggests that the t(11;14) plays a role in its pathophysiology [7].

Heavy Chain Diseases (HCDs) on the other hand are rare B-
cell neoplasms characterized by the production of monoclonal 
immunoglobulin heavy chains (lgG, lgA HCD, or lgM) and typi-
cally no light chains [8,9]. The heavy chain is usually truncated, 
preventing normal assembly with light chains. However, this di-
agnosis was excluded in our case as there was no B-cell differen-
tiation noted and the whole neoplastic cells were plasma cells.

Currently, treatments for NSMM are the same as those for se-
cretory MM however the current data on overall survival are yet 
inconclusive. Given the higher incidence of t(11,14), customized 
treatment protocols may probably erupt. The prognostic signifi-
cance of t(11;14) MM remains debatable, as studies continue 
to show varying outcomes for patients harboring t(11;14) and 
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may further evolve into changing treatment landscape [10-12].

Monitoring efficacy of treatment in true cases of NSMM typi-
cally lack easy parameters for evaluating response to treatment 
and monitoring and evaluation of treatment efficacy will prob-
ably be a real challenge to both oncologist and hematopatholo-
gist. Simultaneous BM examination with multiparametric flow 
cytometry and sensitive imaging (e.g., magnetic resonance im-
aging (MRI) or PET/CT) are currently the best way to assess the 
effectiveness of treatment in patients with NSMM [13]. Non-
producer MM however, still constitutes a further dilemma due 
to inability to use serum and urine Ig studies as reliable surro-
gates for tumor burden and in our case, PET CT was only useful 
in detecting the multiple lytic bone lesions at diagnosis but no 
significant FDG avidity was demonstrated and thus questioning 
its value in disease monitoring. It looks like IHC staining for IgA 
heavy chain and Cyclin D1 positivity in addition to FISH analysis 
for t(11;14) will represent the only tools available for follow up 
and disease monitoring in our case.

Conclusion

Non-Producing Multiple Myeloma (NPMM) though recog-
nized three decades ago has only been described in a small 
number of case reports. Herein, we report an exceptional case 
of IgA PCM, where only heavy chain could be detected in the 
cytoplasm of the myeloma cells by IHC with no evidence of 
production or secretion of light chains in serum or tissue. No 
myeloma cases with similar biology could be found in the lit-
erature. Monitoring and evaluation of treatment efficacy in our 
patient will probably be a real challenge to both oncologist and 
hematopathologist. Currently, treatments for NSMM are the 
same as those for secretory MM however the current data on 
overall survival are yet inconclusive. Given the higher incidence 
of t(11,14) customized treatment protocols may probably erupt. 
More research on this unique entity still needs to be made. Mul-
ticenter based studies for myeloma cases with similar biology, 
is probably needed to study the actual incidence of such cases 
and explore more regarding the precise disease pathogenesis 
and its effect on myeloma course, outcome and overall survival.
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