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Abstract
Systemic mastocytosis with an associated hematological neoplasm (SM-AHN) is a rare diagnosis commonly associated with
myeloid disorders. Herein, we describe the case of a 53-year-old female diagnosed with systemic mastocytosis (SM) in con-
junction with renal light chain amyloidosis (AL) and smoldering myeloma. Although cytokines such as IL-6 may play a role in
the proliferation of plasma cells, delays in the diagnosis of SM and paucity of relevant studies cast uncertainty on whether the
associated disease is secondary to the mast cells or etiologically independent. To our knowledge, this is the first case of confirmed
renal AL disease in conjunction with SM. We review and summarize the available literature describing SM in association with
plasma cell disorders.
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Introduction

Mastocytosis is a pathologic condition characterized by mast
cell proliferation and accumulation in one or more body sites.
Cutaneous mastocytosis (CM) refers to exclusive infiltration
of the skin by mast cells, whereas extra-cutaneous involve-
ment is equated with systemic mastocytosis (SM) that can be
associated with organ dysfunction and shortened life span.
Solitary collection of mast cells involving various tissues that
do not meet the defining criteria of either CM or SM can
occasionally otherwise occur. Common sites of involvement
in SM include the bone marrow, liver, spleen, gastrointestinal
tract, and lymph nodes—with or without cutaneous infiltra-
tion. Systemic mastocytosis was originally classified as a sub-
group within the myeloproliferative neoplasms (MPN);

however, due to its unique features and variable clinical
course, it was reclassified as a separate entity [1]. In the
2016 World Health Organization (WHO) revision, SM was
divided into five subgroups: indolent, smoldering, systemic
with an associated hematological neoplasm (SM-AHN), ag-
gressive, and leukemic. A complete diagnosis requires infor-
mation on characterizing B and C findings [2]. The WHO
mandates the presence of one major and one minor criterion,
or three minor criteria, for the diagnosis of systemic
mastocytosis [3].

The clinical course of SM is variable; patients with indolent
or smoldering disease show a better prognosis than those with
SM-AHN andmast cell leukemia. Outcome in SM-AHN (pre-
viously SM with associated non-mast cell lineage disease)
tends to be largely driven by the nature of the associated dis-
ease, which is most frequently myeloid and only rarely (10%
of cases) lymphoid [4]. Herein, we report a rare case of a 53-
year-old woman with SM-AHN, associated with renal lambda
light chain amyloidosis (AL) in conjunction with smoldering
multiple myeloma (SMM).

Case report

A 53-year-old woman with a history of papillary thyroid can-
cer presented to the American University of Beirut Medical
Center (AUBMC) with mild peripheral swelling. Her physical

* Zaher Chakhachiro
zc04@aub.edu.lb

1 Division of Hematology & HSCT, Department of Oncology, King
Abdulaziz Medical City, Riyadh, Kingdom of Saudi Arabia

2 King Saud bin Abdulaziz University for Health Sciences,
Riyadh, Kingdom of Saudi Arabia

3 King Abdullah International Medical Research Center,
Riyadh, Kingdom of Saudi Arabia

4 Department of Pathology and Laboratory Medicine, American
University of Beirut, Beirut, Lebanon

Journal of Hematopathology (2019) 12:157–162
https://doi.org/10.1007/s12308-019-00367-7

http://crossmark.crossref.org/dialog/?doi=10.1007/s12308-019-00367-7&domain=pdf
http://orcid.org/0000-0001-6226-419X
mailto:zc04@aub.edu.lb


examination was unremarkable with the exception of mild
lower extremity edema and a palpable left neck mass attribut-
able to her known thyroid disease. The patient reported no
other significant past medical history and was a non-smoker.
Family history was negative for malignancies. Laboratory in-
vestigations showed normal complete blood count (CBC),
electrolyte, renal, and liver enzyme panels. Coagulation stud-
ies were normal. Lactate dehydrogenase (LDH) was elevated
at 403 IU/L, and 24-h urine collection showed proteinuria of
0.89 g/L. Free light chain assessment showed an elevated
lambda free light chain at 52.1 mg/L with a kappa/lambda
ratio of 0.18. Serum protein electrophoresis (SPEP) and
immunofixation (IF) showed evidence of heavy chain IgG
lambda subtype at 7.1 g/L. Urine protein electrophoresis
(UPEP) and IF confirmed the presence of lambda light chain.
Initial bone marrow aspirate showed patchy atypical plasma
cells accounting for 9% of marrow cellularity. Fluorescence in
situ hybridization (FISH) evaluation for 17p and 13q deletion
as well as IGH-FGFR3 rearrangement was negative. No renal
biopsy was pursued at the time and a definitive diagnosis of a
plasma cell neoplasia (PCN) causing end-organ damage could
not be established.

Follow-up after 6 months with repeat 24-h urine collection
showed progressive proteinuria now meeting nephrotic range
criteria at 3.42 g/24 h, in addition to albuminuria at 2.7 g/24 h.
Renal function remained normal. At this time, renal biopsy
was performed and showed glomeruli with variable mesangial
expansion by pink amorphous material with minimal
hypercellularity (Fig. 1). Staining for Congo red was positive
in the vessel walls and to a lesser extent within the glomeruli
(Fig. 1b). Immunofluorescence showed positivity for immu-
noglobulin lambda light chain in the perivascular and intersti-
tial spaces, and within glomeruli. A diagnosis of light chain
amyloidosis with renal involvement was therefore rendered.
An abdominal ultrasound showed evidence of hepatomegaly
at 22 cm without splenomegaly. CBC with differential, liver
enzymes and coagulation profile remained normal. The pa-
tient did not have clinical signs of portal hypertension.
Positron emission tomography with computed tomography
(PET/CT) showed normal skeletal and extra-skeletal

metabolic activity. Repeat bone marrow assessment with as-
pirate and biopsy showed a 30% population of clonal, lambda
monotypic plasma cells, in a 40% normocellular marrow
(Fig. 2a, b). Additionally, several paratrabecular and intersti-
tial aggregates of atypical spindle-shaped mast cells were not-
ed. The mast cells stained positive for CD117 and CD25
(Fig. 3a–d). Congo red staining of the bone marrow was neg-
ative. Mutation analysis for KIT and serum tryptase level was
not done. Further inquiry did not reveal systemic manifesta-
tions of mastocytosis, except for a remote history of pruritus
and skin lesions that were clinically thought to be insect bite-
related. The overall presentation was therefore compatible
with SM-AHN, the associated hematological neoplasm being
smoldering myeloma associated with renal light chain amy-
loidosis (AL). The patient was not treated and was subse-
quently lost to follow-up.

Discussion

SM is a heterogeneous disease with several subtypes and var-
iable prognosis. SM-AHN is associated with multifocal aggre-
gates of spindle-shaped mast cells observed in conjunction
with another hematologic neoplasm diagnosed before, at the
same time, or after SM, as defined by the WHO criteria. The
associated disease is most commonly of myeloid origin, but
can in a minority of cases be of lymphoid or plasma cell origin
[5]. Pardanani et al. examined 138 consecutive patients with
SM-AHN at the Mayo Clinic and reported that among them,
123 (89%) had an associated myeloid neoplasm, 7 (5%) had
lymphoma, 6 (4%) had plasma cell dyscrasia, and the remain-
ing 2 (2%) had chronic lymphocytic leukemia [6]. Horny et al.
noted that SM is a rare disease that was found in only in about
0.3% of the 19,500 marrow samples submitted for evaluation
and that SM-AHN, represented around one-third of all cases
of SM, making it the second most frequent subtype; however,
it was never included in the clinical differential diagnosis [7].
Again, myeloid neoplasm represented 90% of the associated
diseases in Horny’s series. It is important to highlight that SM-
AHN was not suspected in any of the cases, highlighting the

Fig. 1 a Renal biopsy showing
variable deposition of pink
amorphous material
(Hematoxylin-eosin stain, × 400
magnification). bUnder polarized
light there is apple green
birefringence consistent with
amyloid (Congo red stain, × 400
magnification)
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critical role of thorough pathological review and the likely
under-diagnosis of this finding.

Collectively, there is a paucity of reported cases of PCN
associated with SM in the literature. As shown in Table 1, we
identified a total of 12 cases of SM diagnosed before, after, or

simultaneously with a PCN. Eight cases were diagnosed si-
multaneously where the associated PCN either monoclonal
gammopathy of unknown significance (MGUS), smoldering
multiple myeloma (SMM), or plasma cell myeloma (PCM)
[8–15]. On the other hand, SMpreceded light chain deposition

Fig. 2 a Bone marrow biopsy
showing increased plasma cells
(immunohistochemical stain for
CD38, × 500 magnification). b
Bone marrow biopsy showing
monotypic expression of lambda
light chain in plasma cells
(immunohistochemical staining
for lambda immunoglobulin light
chain, × 500 magnification). c
Bone marrow biopsy showing
lack of expression of kappa light
chain in plasma cells
(immunohistochemical staining
for kappa immunoglobulin light
chain, × 500 magnification)

Fig. 3 a Bone marrow aspirate
showing the presence of spindle-
shaped mast cells (Wright-
Giemsa stain, × 1000
magnification). b Bone marrow
biopsy showing large aggregates
of paratrabecular spindle-shaped
mast cells (Hematoxylin and
Eosin stain × 400 magnification).
c Bone marrow biopsy showing
CD117 expression in the mast
cells (immunohistochemical
staining for CD117, × 500
magnification). d Bone marrow
biopsy showing CD25 expression
in the atypical mast cells
(immunohistochemical staining
for CD25, × 500 magnification)
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disease (LCDD) or PCM in two cases [16, 17], while MGUS
preceded SM in the remaining two cases [18, 19]. Prior liter-
ature has hypothesized that mast cells play a role in the pro-
liferation of malignant lymphocytes. This potential was dem-
onstrated inWaldenstron’s macroglobulinemia, Hodgkin lym-
phoma, and PCM, possibly through IL-6 and stem cell factor
which can induce plasma cell proliferation [20–23]. Given
that the reported literature on PCN in conjunction with SM
is limited, and the sequence of disease is not uniform as indi-
cated above, it remains unknown whether such in vitro obser-
vations hold true in PCD.

Finally, the clinical symptoms of SM and PCN may over-
lap because of bone involvement, which may lead to bone
pain and pathologic fractures in both conditions. In such cases,
distinguishing the underlying culprit may not always be evi-
dent. In PCM, there is increased osteoclastic activity mediated
by both receptor activator of nuclear factor kappa-B ligand
(RANKL) and osteoprotegerin (OPG). This ultimately leads
to bone resorption and the characteristic lytic lesions seen on
various imaging modalities in myeloma cases [24]. On the
other hand, SM-associated bone disease is thought to manifest
due to the release of various mast cell mediators including
histamine, proteases, and heparin among others. These can
manifest with a number of skeletal patterns on radiographic
studies including osteopenia and osteoporosis, and ranging
from lytic to sclerotic changes [25]. Thus, thorough radio-
graphic examination of the pattern of bone disease can help
differentiate the underlying cause. Furthermore, while normal
and neoplastic mast cells express CD117 (ckit), this marker
can be overexpressed in approximately 30% of myelomas,
which may lead to a diagnostic challenge to the pathologist,
especially if the mast cells are not spindle-shaped [26].

To conclude, we presented a case that further illustrates the
association of SM with myeloid/lymphoid disorders. The pa-
tient met diagnostic criteria for SM as she had multifocal bone
marrow aggregates of mast cells that exhibited abnormal/
spindle morphology and stained positive for CD25. The case
is unique as it is the first to include renal AL in conjunction
with SM. Previously, Papadopoulou et al. reported a case of
nephrotic range proteinuria in conjunction with SM, and al-
though amyloidosis was suspected, it was not proven given
the heightened risk of renal biopsy in the context of the coag-
ulopathy present at the time [13]. Although it is possible that
AL amyloid was the culprit in that case, other etiologies
of nephrotic proteinuria are possible including secondary
amyloidosis as reported by Sotlar et al. [11]. It is impor-
tant to note that the co-existence of PCN and SM may be
an underrecognized phenomenon, and the case presented
herein sheds further light that the spectrum of PCN can
extend to AL disease as well. Further insight may help
elucidate the role of mast cells in the proliferative poten-
tial of the associated PCN, thus altering the expected dis-
ease course and patient outcome.
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