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Aims: Whereas focal accumulations of reactive lymphocytes around mast cell (MC) infiltrates are often
seen in indolent systemic mastocytosis (ISM) involving the bone marrow, an association of systemic
mastocytosis (SM) with malignant lymphoma/lymphatic leukaemia is very rare. This report contributes to
the differential diagnosis of ISM by demonstrating that such lymphocytic aggregates may be neoplastic.
Methods: Biopsy specimens (bone marrow and gastrointestinal mucosa) of a 69 year old woman with
mild blood lymphocytosis and a history of urticaria pigmentosa-like skin lesions that had disappeared a
few years earlier, were investigated immunohistochemically using antibodies against CD3, CD5, CD20,
CD23, CD25, CD34, CD117, chymase, and tryptase. Rearrangements of the IgH and TCRy genes were
studied by seminested PCR. Mutation analysis of c-kit was performed by melting point analysis of nested
PCR using amplified DNA from pooled microdissected single cells (MC and B cells) of both sites.
Results: The histomorphological features of the bone marrow corresponded to that of ISM with multifocal
accumulations of MC surrounded by clusters of lymphocytes of mature appearance. However, these
lymphocytes revealed an aberrant immunophenotype with coexpression of CD5, CD20, and CD23, thus
enabling the final diagnosis of SM with an associated clonal haematological non-MC lineage disease, in
particular SM with associated B cell chronic lymphocytic leukaemia (SM-CLL). Monoclonality for both ISM
and B-CLL could be confirmed by demonstrating the typical activating c-kit point mutation D816V in bone
marrow MC, and a monoclonal IgH rearrangement in bone marrow B cells.
Conclusions: Usually, focal accumulations of lymphocytes around MC infiltrates in the bone marrow of
patients with SM are reactive in nature (lymphocytosis). However, a low grade malignant lymphoma
should also be included in the differential diagnosis. We describe here the first case, to our knowledge,
with synchronous diagnosis of SM and associated B-CLL. This diagnosis could only be established by
application of appropriate immunohistochemical and molecular techniques, as the bone marrow histology
on first investigation resembled that of typical ISM.

I
t has been recognised for some time that systemic
mastocytosis (SM) may be associated with other haema-
tological neoplasias.1–3 This finding has been acknowledged

in the recent WHO classification of mastocytosis by defining
a special subtype of SM, namely ‘‘SM associated with another
clonal haematological non-mast cell lineage disease’’ (SM-
AHNMD).4 We report here on a case of SM associated with
chronic lymphocytic leukaemia (SM-CLL, which come within
the category of SM-AHNMD) exhibiting remarkable and
puzzling histomorphological features. Among these, the most
impressive was the bone marrow histology, which initially
resembled that of indolent SM (ISM) with multifocal mixed
infiltrates consisting of neoplastic mast cells (MC) and
adjacent clusters of lymphocytes. The close topographic
association of MC and lymphocytic infiltrates is a well
recognised feature of many cases of ISM. In our own cases of
ISM, these lymphocyte clusters proved to be polyclonal as
assessed by both immunophenotyping and by IgH gene
rearrangement analysis.5 Interestingly, recently published
data suggest that lesional lymphocytes in ISM may also
carry the activating c-kit point mutation D816V, which is
typically found in neoplastic MC in cases of SM.6 7

CASE REPORT
A 69 year old woman presented with a history of long
standing (.25 years) urticaria pigmentosa-like skin lesions,
which had resolved spontaneously 5 years before admission.
At presentation, she suffered from itchy, irritable skin,
epigastric pain, and abdominal cramping. Laboratory tests

showed no signs of coeliac disease, and levels of gliadin and
tissue transglutaminase were not increased. Serum tryptase
level was found to be markedly elevated (130 mg/l; normal
range 1–15). Lymphadenopathy and hepatosplenomegaly
were absent, but mild blood leucocytosis with lymphocytosis
(6400 lymphocytes/ml) was detected (phenotyping of blood
lymphocytes was not performed). Gastroduodenoscopy
revealed diffuse oedema of gastric and duodenal mucosa,
and mild villous atrophy of duodenal mucosa. Focal involve-
ment of the duodenal mucosa by mastocytosis was detected
histologically, while gastric mucosa showed diffuse MC
hyperplasia. A trephine biopsy specimen of the iliac crest
was obtained for staging of suspected SM and lymphocytic
leukaemia. Based on extensive immunohistological and
molecular studies, a final diagnosis of SM involving the bone
marrow and duodenal mucosa associated with B cell chronic
lymphocytic leukaemia was established.

METHODS
Biopsy specimens from the iliac crest and gastroduodenal
mucosa were routinely processed and fixed in buffered 5%
formalin, the bone marrow trephine being mildly decalcified
in edetic acid. All tissue samples were embedded in paraffin
wax. In addition to conventional stains such as haematoxylin
and eosin, Giemsa, and naphthol AS-D chloroacetate

Abbreviations: AHNMD, associated clonal haematological non-MC
lineage disease; ISM, indolent systemic mastocytosis; MC, mast cell; SM,
systemic mastocytosis; SM-CLL, SM with associated B cell chronic
lymphocytic leukaemia
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esterase, the sections were immunostained using the avidin
biotin complex method with antibodies against various
lymphocyte and MC related antigens (table 1).8 Molecular
studies were performed using a seminested PCR technique
with primers specific for the IgH rearrangement according to
previously described protocols, after extraction of the DNA
with phenol/chloroform/isoamyl alcohol and proteinase K
digestion.9 Screening for the c-kit mutation D816V in lesional
and non-lesional MC of the bone marrow and gastroduode-
nal mucosa and in lesional neoplastic CD23 positive bone
marrow lymphocytes was performed using melting point
analysis of nested PCR products amplified from laser
dissected single cells pooled to a total of 50 cells per PCR
tube. The techniques have been described in detail else-
where.10

Histological and immunophenotypical studies
Duodenal mucosa
A slight atrophy of villi with focal slight increase of
intraepithelial T cells expressing CD3 was found. However,
the picture was dominated by a focal compact infiltrate
consisting predominantly of medium sized round MC with
aberrant expression of CD2 and CD25 within the deeper
layers of the lamina propria. The diagnosis was systemic
mastocytosis with intestinal (duodenal) involvement.

Gastric mucosa
There was a diffuse increase of loosely scattered, mostly
round, MC found within the lamina propria without both
focal infiltrates and aberrant immunophenotype. The diag-
nosis was gastric mucosa with MC hyperplasia.

Bone marrow
The slightly hypocellular marrow contained multifocal mixed
infiltrates consisting of both spindle shaped hypogranulated
MC and small mature appearing lymphocytes with incon-
spicuous nucleoli (figs 1 and 2). Large lymphocytic aggre-
gates were always located in the vicinity of compact MC
infiltrates, thus representing the typical histomorphological
features of ISM. Immunohistochemically, the MC exhibited
an aberrant immunophenotype with coexpression of CD2 and
CD25. Additionally, there was also a slight diffuse increase of
spindle shaped, loosely scattered MC, which also partly
expressed CD2 and CD25. The lymphocytes also showed an
atypical immunophenotype with coexpression of CD5, CD20,
and CD23. However, there was no significant diffuse increase
in neoplastic B cells in the bone marrow sections analysed. In
the non-affected areas, haematopoiesis was found to be
completely intact. Altogether, the degree of infiltration was
estimated as 5–10% of the section area for SM but only 5% for
B-CLL. The diagnosis was SM with an associated B-CLL.

Final pathological diagnosis
SM with involvement of bone marrow and duodenal mucosa,
associated with B-CLL (SM-AHNMD/SM-CLL).

Molecular studies
An activating point mutation of c-kit (D816V) was detected
in bone marrow MC but not in MC dissected from the gastric
and duodenal mucosa. For the mucosal specimens, 10 and 15
amplification products, respectively, were examined by
melting point analysis. Of the 15 samples from the duodenal
mucosa, 10 consisted of microdissected, pooled lesional
CD25+ MC of the compact infiltrate. None of the specimens
carried the point mutation D816V. However, the mutation
D816V was detected by melting point analysis in three of four
amplification products from lesional MC and also in four of
six amplification products from loosely scattered MC of the
bone marrow. Microdissected CD23 positive lesional B
lymphocytes of the bone marrow (10 samples) were found
to contain a non-mutated c-kit gene (wild type D816V).
However, a monoclonal rearrangement for IgH was found,
thus confirming the presence of a neoplastic proliferation of
B cells.

DISCUSSION
SM-AHNMD is a recently defined subcategory of SM.11

Usually, both neoplasias are synchronously diagnosed on
the basis of morphological evaluation of a bone marrow
(bone marrow) trephine biopsy specimen.12 However, the
definition of SM-AHNMD also includes the possibility of a
later development of an ‘‘AHNMD’’ in patients with long
standing mastocytosis.

In our patient, the findings were very unusual with respect to
the clinical notion of long standing urticaria pigmentosa-like
skin lesions, which were initially interpreted as cutaneous
mastocytosis (without determination of the serum tryptase level
and without analysis of bone marrow histology). Remarkably,
the skin lesions had spontaneously regressed about 5 years
prior to our diagnosis of SM-AHNMD, which is extremely
uncommon for the adult type of SM.

The overwhelming majority of AHNMDs are of myeloid
origin, with chronic myelomomocytic leukaemia being the
most common subtype.12 In contrast, the association of SM
with malignant lymphoproliferative disorders is a rare
finding.13–17 SM with an associated CLL has been previously
described only once, in a 36 year old man who developed CLL
10 years after diagnosis of SM had been established on the
basis of multifocal MC infiltrates in the bone marrow.18

The present case of SM-CLL is unique in several clinical,
morphological, and molecular aspects. To our knowledge, this
is the first case of SM-CLL diagnosed synchronously in one
bone marrow trephine biopsy specimen. The histomorphol-
ogy of the bone marrow at first glance resembled that of ISM,
usually seen in patients with urticaria pigmentosa-like skin
lesions and multifocal compact MC infiltrates of the bone
marrow with adjacent lymphocytic aggregates.19 In almost all
cases, these lymphocytes have been found, using both
immunophenotypical and molecular analyses, to be poly-
clonal in nature.5 In our case, however, immunohistochem-
ical investigations revealed an aberrant immunophenotype of
B cells with coexpression of CD5 and CD23, thus fulfilling the
criteria for lymphocytic lymphoma of B cell origin, in
particular of B-CLL. Neoplastic lymphocytes within the
compact infiltrates could not be distinguished from reactive
lymphocytes by either distribution or cytomorphology,
mainly due to the presence of mature appearing lymphocytes.

Another interesting morphological aspect in this woman
was the involvement of the duodenal mucosa in SM, while in
the gastric mucosa only marked MC hyperplasia was found.
There were no compact MC infiltrates, and MC did not show

Table 1 SM-CLL: Immunophenotypical
characteristics of mast cells and B lymphocytes
in the bone marrow

Antigen MC BL

Tryptase + 2

Chymase + 2

KIT (CD117) + 2

CD25 +* 2

CD2 +* 2

CD20 2 +
CD23 2 +*
CD5 2 +*
CD3 2 2

CD34 2 2

*Aberrant immunophenotype of the cell. MC, mast cells; BL, B
lymphocytes.
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aberrant expression of CD25. Surprisingly, a marked decrease
of intramucosal MC in the stomach and duodenum in
patients with SM was recently reported, a finding which
clearly contrasts with our own experience (unpublished
observations).20 The endoscopic appearance, with pronounced

mucosal oedema, was the same in both tissue sites.
Involvement of the gastroduodenal mucosa by the CLL
could be ruled out by immunohistochemical demonstration
of only a few loosely scattered B cells without atypical
immunophenotype. Gastrointestinal symptoms, especially

Figure 1 SM-AHNMD (SM-CLL) involving the bone marrow. (A) Anti-MC tryptase (MCT) stained bone marrow section with a compact infiltrate
(window) and loosely scattered MC (left). The compact MC infiltrate (B) before and (C) after laser microdissection of single MC. CLL infiltrate consisting
of CD23 positive neoplastic lymphocytes (D) before and (E) after laser microdissection of single lymphocytes. (F) Melting point analysis of representative
nested PCR products amplified from MC of compact (solid line) and loosely scattered (dashed black line) infiltrates, and from CD23 positive neoplastic
lymphocytes of CLL infiltrates (dotted grey line). Wild type specific melting curves peak at ,59.5 C̊, while D816V specific melting curves peak at
,65 C̊. MC from both compact and loosely scattered infiltrates presented the D816V mutation heterozygously, while CD23 positive neoplastic
lymphocytes in numerous experiments (n = 10) only showed the wild type. Original magnification: (A)625; (B–E)6100.
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cramping and diarrhoea, are relatively frequent in patients
with SM. Based on our histological findings, we believe that
in the present case, the symptoms were indeed caused by
mastocytosis.20 21

Molecular studies revealed the presence of an activating c-
kit mutation (D816V) in MC obtained from the compact and
diffuse (loosely scattered) infiltrates within the bone
marrow, but not in MC of the gastroduodenal mucosa,
although a diagnostic compact MC infiltrate was detected in
the lamina propria. However, these MC exhibited an aberrant
immunophenotype with coexpression of CD25. The absence
of the point mutation of c-kit even after highly sensitive
methods, including microdissection of MC, had been applied
cannot be explained with certainty. One explanation could be
that only non-mutated MC subclones infiltrated the intest-
inal mucosa. The D816V point mutation of c-kit was also
found to be absent from neoplastic bone marrow B cells,
contrasting with recently published findings obtained with
non-neoplastic B cells in SM.6 7 The absence of D816V in our
patient may be explained by the fact that the B cells belonged
to a separate clone.

Although histomorphologically mimicking ISM with reac-
tive lymphocytosis, the present case clearly indicates that SM
may very rarely be associated with a low grade malignant
lymphoma/lymphocytic leukaemia. However, we do recom-
mend extensive immunophenotypical and molecular sudies
only in those patients with SM exhibiting also clinical signs
of a malignant lymphoma (such as blood lymphocytosis in an
elderly patient, as in our case) and/or when lymphocyte
clusters are very numerous, large, irregularly outlined, or
seen without associated MC infiltrates (such morphological
findings, however, were not encountered in our case).

Authors’ affiliations
. . . . . . . . . . . . . . . . . . . . .

H-P Horny, F Stellmacher, Institute of Pathology, University of Lübeck,
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