
Case report

INTRODUCTION
Lymphoplasmacytic lymphoma (LPL) is a mature B-cell 

lymphoma with intermediate differentiation between mature 
B-cells and plasma cells in B-cell ontogenesis.   Due to this 
B-cell maturation, LPL produces monoclonal immunoglobu-
lin, most of which is IgM paraprotein, and exhibits an indo-
lent clinical course.1   LPL typically expresses CD19, CD20, 
CD22, FMC7, BCL2, CD38, CD79a, and surface membrane 
(sm) and cytoplasmic (cy) immunoglobulin.2   LPL shares a 
causative genetic background of MyD88 L265P mutation, 
which is observed in more than 90% of LPL cases.3   
Regarding the immunoglobulin isotype produced by LPL, 
non-IgM subtypes comprise approximately 5% of parapro-
tein, the majority of which is the IgG type, and IgA-
producing LPL is rare.4

The chromosomal abnormality t(8;14)(q24;q32) is usu-
ally observed in Burkitt lymphoma, by which reciprocal 
translocation of an immunoglobulin heavy chain (IgH) gene 
and an oncogene, c-myc, is generated, and plays an important 

role in tumorigenesis.5   This chromosomal abnormality of 
t(8;14) has been reported in only 3 cases of LPL producing 
IgM, but not IgG or IgA.6-8   We report the first case of IgA-
producing LPL carrying t(8;14).

CASE REPORT
An 86-year-old female with malignant lymphoma was 

referred to our hospital and admitted in October 2016.   As 
her medical history, she had diabetes mellitus and developed 
repeated urinary tract infections, such as cystitis or pyelone-
phritis, since March 2015.   She also developed dementia.   In 
June 2016, she was hospitalized because of post-renal kidney 
failure, and CT revealed intra-abdominal and inguinal lymph 
node swelling and lytic bone lesions at the thoracic and lum-
bar vertebrae.   She was immunohistopathologically diag-
nosed with IgA-producing LPL by right inguinal lymph node 
biopsy and transferred to our hospital.

On admission, she exhibited severe low back pain.   
Physically, she had slight fever of 37.4°C.   Neither 
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superficial lymph node swelling nor hepatosplenomegaly was 
noted.   Cognitive dysfunction, such as recent memory distur-
bance and disorientation, was confirmed.   Laboratory exami-
nation revealed a white blood cell (WBC) count of 4.2×109/L 
with 0.4% abnormal lymphocytes, a hemoglobin concentra-
tion of 10.6 g/dL, and a platelet count of 245×109/L.   Serum 
concentrations of IgA, C-reactive protein (CRP), and soluble 
interleukin-2 receptor (sIL-2R) increased to 1,180 mg/dL 
(normally 110 to 410 mg/dL), 1.0 mg/dL (normally below 0.3 
mg/dL), and 839 U/mL (normally 145 to 519 U/mL), respec-
tively.   Serum electrophoresis demonstrated an M peak, 
which was revealed to be IgA-λ by immunofixation.   The 
serum concentration of lactate dehydrogenase (LDH) was 
192 IU/dL (normally 120 to 230 IU/dL); however, the LDH 
concentration exceeded 700 IU/mL in December 2016 when 
circulating LPL cells increased in number.   Many WBC and 
bacteria were noted in the urinary sediment, and multidrug-
resistant Citrobacter freundii was detected at more than 109/
mL in urine bacterial culture.

On abdominal CT at the previous hospital, para-aortic 
lymph node swelling, L4 vertebral body destruction, tumoral 
invasion around L4 and L5 vertebral bodies, and right ingui-
nal lymph node swelling were observed (Figure 1).   
Histopathological examination of a biopsied inguinal lymph 
node revealed a mosaic pattern with medium-sized lympho-
cytes and plasma cells or lymphocytes exhibiting differentia-
tion toward plasma cells (Figure 2).   On immunohistochemical 

examination, these abnormal lymphocytes were positive for 
CD20 (weakly), IgA, and λ-light chain (Figure 3A, C, D, 
respectively), but negative for CD138 (Figure 3B) and CD56 
(data not shown).   A diagnosis of IgA-producing LPL was 
made.   However, c-myc staining, which was performed at 

Fig. 1. Abdominal CT on admission to the previous hospital. Paraaortic (A) and left inguinal (B) lymph node swelling, and 
bone destruction at the level of L4 to L5 (C) were observed.

Fig. 2. Histological image of a biopsied left inguinal 
lymph node.
A mosaic pattern with medium-sized mature lympho-
cytes (the left half of the field), which were smaller 
than vascular endothelial cells (arrows), and plasma 
cells or lymphocytes, which exhibited plasmacytic dif-
ferentiation (the right half of the field), were observed 
(H-E staining, ×200).
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our hospital, was negative (Figure 3E).   The MIB-1 (Ki-67) 
index was 20.0%.   The bone marrow aspirate included lym-
phoplasmacytic cells that comprised 2.3% of the nucleated 
cells (Figure 4).   Abnormal lymphocytes were positive for 
CD20, CD38, HLA-DR, sm/cyIgA, and the sm/cyλ-light 
chain, but negative for CD10, CD20, CD138, and sm/cyIgG, 
IgM, IgD, and κ-light chains, accounting for 2.5% of the 
marrow ce l l s  on  f low cy tomet ry  (FCM) ana lys i s .   
Chromosomal analysis of the marrow cells demonstrated an 
a b n o r m a l  c o m p l e x  k a r y o t y p e  o f  4 9 , X X , + a d d ( 1 )
(p11)×2,der(1;16)(q10;q10),+7, t(8;14)(q24;q32),der(10)
t(1;10)(p13;p11.2), +12 in 2 of 20 cells analyzed.   The 
fusion signal of the IgH gene and c-myc was detected by flu-
orescence in situ hybridization (FISH) in 2.0% of the mono-
nuclear cells analyzed (data not shown).

Best supportive care and no chemotherapy were selected 
because of dementia and persistent refractory urinary tract 
infection, and irradiation of L4/L5 was performed to relieve 
the severe low back pain.   Two months after admission 
(December 2016), lymphoplasmacytic cells were observed in 
the peripheral blood and gradually increased in number to 
approximately 15% of the WBC.   On chromosomal analysis 
of peripheral blood at this time, the same abnormal karyotype 
was noted in 10 of the 20 cells analyzed (Figure 5).   No 
other abnormal karyotype was found in 2 chromosomal 

analyses (October 2016: bone marrow; December 2016: 
peripheral blood).   The t(8;14) FISH analyses of the periph-
eral blood were performed twice in December 2016, reveal-
ing IgH/c-myc fusion signals in 8.0 and 24.0% of the circulat-
ing mononuclear cells, respectively (Figure 6).   FCM 
analysis of the peripheral blood demonstrated abnormal lym-
phocytes with the same phenotype as previously described in 
the bone marrow analysis, comprising 22.5% of the WBC; 

Fig. 3. Immunohistochemistry of the lymph node. These lymphocytes were weakly positive for CD20 (A) but negative for 
CD138 (B). They were positive for IgA (C) and λ (D) but negative for c-myc (E) when compared with control staining for c-myc 
(F) (×200).

Fig. 4. Abnormal lymphoplasmacytic cells in the 
bone marrow (arrows) (Wright-Giemsa staining, 
×1,000).
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however, these cells were partially positive for CD138 
(Figure 7).   No other abnormal B-cells were detected in 2 
other FCM analyses (October 2016: bone marrow; December 
2016: peripheral blood).   The results of FISH and FCM anal-
yses were consistent with the morphologically evaluated 

percentages of circulating lymphoplasmacytic cells.   
Circulating mononuclear cells were examined by Sanger 
sequencing for MyD88 L265P gene mutation, with a negative 
result.   The patient died 3 months after hospitalization 
because of renal insufficiency due to persistent urinary tract 
infection.

DISCUSSION
The clinical features of the present patient were slightly 

aggressive, exhibiting destructive bone lesions, possibly due 
to the presence of t(8;14)(q24;q32) or the nature of IgA-
producing LPL, compared with those in cases of conven-
tional IgM-producing LPL.   Therefore, we performed immu-
nostaining for c-myc using the biopsied lymph node, which 
was negative, suggesting a different role for c-myc in lym-
phoma growth in the present patient because this oncogene 
potently promotes neoplastic growth in Burkitt lymphoma5 or 
double-hit/double expressor diffuse large B-cell type malig-
nant lymphoma (DLBCL).9,10   In DLBCL, c-myc immunos-
taining becomes positive when c-myc is solely rearranged 
and involved in tumorigenesis, but it becomes negative when 
the c-myc rearrangement is secondary to clonal evolution of 
pre-existing chromosomal abnormalities.11   In this situation, 
the t(8;14)(q24;q32) observed in the present patient may have 
been an additional chromosomal abnormality.   However, 
independent of t(8;14), non-IgM-producing LPL, especially 
the IgA-producing type, exhibits more aggressive clinical 
features,  including extramedullary lesions or organ 

Fig. 5. Chromosomal examination of peripheral blood demonstrated an abnormal karyotype of 
49,XX,+add(1)(p11)×2,der(1;16)(q10;q10),+7, t(8;14)(q24;q32),der(10)t(1;10)(p13;p11.2),+12 in 10 of 
the 20 dividing cells analyzed .

Fig. 6. Fluorescence in situ hybridization (FISH) 
analysis of circulating mononuclear cells for IgH/
c-myc fusion signals performed in December 2016. 
The fusion signals (arrows) were observed in 24% of 
the mononuclear cells. Single signals for IgH (green) 
and c-myc (red) were noted (arrow heads). Two fusion 
signals are observed because the probe used in this 
analysis spans the break points of both IgH and c-myc.
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involvement, than IgM-producing LPL.4   In addition, as 
recurrent chromosomal abnormalities involved in LPL 
tumorigenesis, del6q, t(9;14)(p13:q32), trisomy 4, trisomy 
12, and +18q22.1 have been reported.12   However, none of 
these were observed in the abnormal karyotype in the present 
patient.   Therefore, the genetic background in this case may 
be highly unique among LPL.

Due to the lytic bone lesions in the present patient, IgA-
type multiple myeloma was considered.   However, myeloma 
was able to be ruled out by the following findings: First, the 
surface antigen expression of the biopsied lymph node cells 
was typical of LPL in terms of CD19+, CD20+, CD38+, sm/
cyIgA-λ+, and CD138-1,2; second, the abnormal cells in the 
bone marrow were morphologically lymphoplasmacytic cells 
composed of 2.3% nucleated cells (Figure 4) and the percent-
age of cells with typically plasmacytic morphology was 
1.4%; third, the lymph node was histologically consistent 
with LPL (Figures 2, 3), and t(11;14), which is observed in a 
subset of multiple myeloma cases with lymphoplasmacytic 
morphology,13,14 was absent on chromosomal analysis; and 
fourth, the number of enlarged lymph nodes observed in the 
present patient is atypical for multiple myeloma.

In the present patient, MyD88 L265P mutation was not 
observed.   Regarding this result, the incidence of this muta-
tion in non-IgM-producing LPL has been reported to be as 
low as 43%.15   Although the reason for this low incidence is 
unclear, the genetic background of the development of non-
IgM-producing LPL may be different from that of conven-
tional IgM-producing LPL, as in IgM-producing LPL 

associated with cold hemagglutinemia in which MyD88 
L265P mutation is absent.16   Furthermore, isotype switching 
from IgM to IgG or IgA during the course of IgM-producing 
LPL/Waldenström’s macroglobulinemia is only rarely 
observed.17   In this context, the genetic mechanism of the 
development of non-IgM-producing LPL may be different 
from that of IgM-producing LPL.

In conclusion, we report the first case of IgA-producing 
LPL carrying t(8;14)(q24;q32) in which MyD88 L265P 
mutation was negative and c-myc expression was limited.   
Further chromosomal and molecular investigations are 
required to elucidate the molecular mechanism underlying 
the development of LPL, including its subtypes.

ACKNOWLEDGMENTS
The authors are grateful to Miss Mizue Higashi for her 

excellent support in preparing the manuscript and literature 
search.

CONFLICT OF INTEREST
The authors declare no conflict of interest in this study.

REFERENCES

 1 Swerdlow SH, Cook JR, Sohani AR, et al. Lymphoplasmacytic 
Lymphoma: WHO Classification of Tumours of Haematopoietic 
and Lymphoid Tissues, World Health Organization. 4th ed, 

Fig. 7. Flow cytometry analysis of peripheral blood by weak CD45 gating. Abnormal lymphocytes were positive for CD19 
(partial), CD20 (partial), CD38, CD138 (partial), smλ, smIgA, cyIgA, and cyλ.

128

IgA-producing LPL with t(8;14)



Lyon, International Agency for Research on Cancer. 2017; pp. 
232-235. 

 2 Konoplev S, Medeiros LJ, Bueso-Ramos CE, Jorgensen JL, Lin 
P. Immunophenotypic profile of lymphoplasmacytic lymphoma/
Waldenström macroglobulinemia. Am J Clin Pathol. 2005; 124 : 
414-420. 

 3 Treon SP, Xu L, Yang G, et al. MYD88 L265P somatic muta-
tion in Waldenström’s macroglobulinemia. N Engl J Med. 2012; 
367 : 826-833. 

 4 Cao X, Medeiros LJ, Xia Y, et al. Clinicopathologic features 
and outcomes of lymphoplasmacytic lymphoma patients with 
monoclonal  IgG or IgA paraprotein expression.  Leuk 
Lymphoma. 2016; 57 : 1104-1113. 

 5 Leoncini L, Campo E, Stein H, et al. Burkitt lymphoma: WHO 
Classification of Tumours of Haematopoietic and Lymphoid 
Tissues, World Health Organization. 4th ed, Lyon, International 
Agency for Research on Cancer. 2017; pp. 330-334. 

 6 San Román C, Ferro T, Guzmán M, Odriozola J. Clonal abnor-
malities in patients with Waldenström’s macroglobulinemia 
with special reference to a Burkitt-type t(8;14). Cancer Genet 
Cytogenet. 1985; 18 : 155-158. 

 7 Chong YY, Lau LC, Lui WO, et al. A case of t(8;14) with total 
and partial trisomy 3 in Waldenstrom macroglobulinemia. 
Cancer Genet Cytogenet. 1998; 103 : 65-67. 

 8 Peker D, Quigley B, Qin D, Papenhausen P, Zhang L. Burkitt 
lymphoma arising from lymphoplasmacytic lymphoma follow-
ing acquisition of MYC translocation and loss of the ETV6 
tumor suppressor gene. Arch Pathol Lab Med. 2013; 137 : 
130-133. 

 9 Aukema SM, Siebert R, Schuuring E, et al. Double-hit B-cell 
lymphomas. Blood. 2011; 117 : 2319-2331. 

10 Johnson NA, Slack GW, Savage KJ, et al. Concurrent expres-
sion of MYC and BCL2 in diffuse large B-cell lymphoma 
treated with rituximab plus cyclophosphamide, doxorubicin, 
vincristine, and prednisone. J Clin Oncol. 2012; 30 : 3452-3459. 

11 Valera A, Epistolio S, Colomo L, et al. Definition of MYC 
genetic heteroclonality in diffuse large B-cell lymphoma with 
8q24 rearrangement and its impact on protein expression. Mod 
Pathol. 2016; 29 : 844-853. 

12 Yun S, Johnson AC, Okolo ON, et al. Waldenström macroglob-
ulinemia: review of pathogenesis and management. Clin 
Lymphoma Myeloma Leuk. 2017; 17 : 252-262. 

13 Fonseca R, Blood EA, Oken MM, et al. Myeloma and the 
t(11;14)(q13;q32); evidence for a biologically defined unique 
subset of patients. Blood. 2002; 99 : 3735-3741. 

14 Garand R, Avet-Loiseau H, Accard F, et al. t(11;14) and t(4;14) 
translocations correlated with mature lymphoplasmacytoid and 
immature morphology, respectively, in multiple myeloma. 
Leukemia. 2003; 17 : 2032-2035. 

15 King RL, Gonsalves WI, Ansell SM, et al. Lymphoplasmacytic 
lymphoma with a non-IgM paraprotein shows clinical and 
pathologic heterogeneity and may harbor MYD88 L265P muta-
tions. Am J Clin Pathol. 2016; 145 : 843-851. 

16 Randen U, Trøen G, Tierens A, et al. Primary cold agglutinin-
associated lymphoproliferative disease: a B-cell lymphoma of 
the bone marrow distinct from lymphoplasmacytic lymphoma. 
Haematologica. 2014; 99 : 497-504. 

17 Garc ía -Sanz  R,  J iménez  C,  Pu ig  N,  e t  a l .  Or ig in  of 
Waldenstrom’s macroglobulinaemia. Best Pract Res Clin 
Haematol. 2016; 29 : 136-147.

 

129

Gotoh Y, et al.


