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Clonal Mast Cell Proliferation in Pruriginous Skin
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Abstract

Background: Hypereosinophilic syndrome
(HES) is defined as a high eosinophilic granu-
locyte count in peripheral blood and other
tissues. It can be associated with clonal and
non-clonal haematological neoplastic dis-
eases. Methods: Here we present a patient
with a 27-year history of pruritus, urticarial
lesions, recurrent diarrhoea, depression and
a monoclonal gammopathy in the setting of
HES. Results: The patient presented with ery-
themas, disseminated plaques, papules and
scaling. Eosinophils continuously increased
from 14% in 2002 to 65% in 2011. Tryptase
levels were >20 pg/I. Skin biopsies were un-
specific. In the bone marrow biopsy 30% of
eosinophilic differentiated precursors and
10% plasma cells were noticed. Skin and
bone marrow initially not indicative for mast
cell proliferation were investigated for clonal
mast cell proliferation. By immunostaining,
single tryptase-, CD117c- and CD25-positive
mast cells were detected not only in bone
marrow, but also in the skin. Molecular inves-
tigations revealed a D816V exon 17 mutation
of the c-KIT gene in bone marrow and skin
biopsies. Conclusion: In this patient HES was
associated with high tryptase levels with 2
underlying clonal cell populations — IgGk-

positive plasma cells and single clonal mast
cells with a high percentage of eosinophils in
the bone marrow with symptoms of a clonal
mast cell activation syndrome. Because of 3
minor criteria the patient finally fulfilled the
criteria for systemic mastocytosis (according
to the WHO). Patients with high tryptase lev-
els and symptoms of mast cell activation syn-
drome should be investigated for clonal
mast cell disease even in the absence of in-
creased mast cells in the skin and bone mar-

row. © 2013 S. Karger AG, Basel
Introduction
The  hypereosinophilic ~ syndrome

(HES) is defined as a high eosinophilic
granulocyte count in peripheral blood
(>1.5 x 10%/1) for longer than 6 months, and
infiltration of eosinophils within bone
marrow, various tissues or organs, fol-
lowed by damage or dysfunction of the af-
fected organs [1]. Intolerable pruritus is the
cardinal symptom of HES. Cutaneous
symptoms include angio-oedema, unusual
urticarial and eczematous lesions, and
therapy-resistant pruriginous papules and
nodules [2]. In a patient with persistent hy-
pereosinophilia the clinician should first
rule out further underlying diseases such
as parasitic infection, allergic diseases, ad-
verse drug reactions, and other common
eosinophil-associated syndromes (vascu-

litis, eosinophilic gastro-enteritis, eosino-
philic pneumonia) [3].

A distinction is made between 3 types of
HES, each accompanied by characteristic
laboratory findings. The myeloproliferative
type of HES is associated with other myelo-
proliferative diseases, occurs primarily in
men, and is marked by elevated serum lev-
els of vitamin B, and tryptase. Accompa-
nying clinical conditions include mucosal
ulcers, splenomegaly, endomyocardial fi-
brosis, and other organ-based fibrotic com-
plications. The condition may progress to
acute eosinophilic leukaemia or a blast cri-
sis [3, 4]. The majority of patients with my-
eloproliferative HES have a cryptic intersti-
tial deletion on chromosome 4q12, which
results in the expression of a FIPILI-
PDGFRA fusion protein and autonomous
tyrosine kinase activity. Although myelo-
proliferative HES involves a stem cell muta-
tion, clonal eosinophil expansion domi-
nates over other bone marrow lineages [3].
The lymphocytic type of HES is character-
ized by increased levels of interleukin-5 and
dysregulated T cells which cause a poly-
clonal eosinophil expansion. T-cell clones
might be prone to malignant transforma-
tion. Patients with lymphocytic HES main-
ly have cutaneous manifestations, increased
serum IgE levels, and hypergammaglobu-
linaemia. In the idiopathic type of HES no
underlying cause can be identified [5].

The HES working group further de-
fined myeloproliferative features but un-
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Table 1. Haematological data over time

2002 2008 2010 2011
Eos. in blood, x 10%/1 1.0 (14%) 1.4 (24%) 4.7 (41%) 11.4 (65%)
Eos. in BM, % 20 30
Genetic markers in blood PDGF-AB: - PDGF-AB: -
Genetic markers in BM TK gene FGFR1: - c-KIT+
Aberrant cell clones in BM CD25+, CD117¢+ MC
Skin biopsies c-KIT+, CD25+, CD117c+ MC
Tryptase (<11.4 pug/l), ug/l 24.3 28.1 28.1 and 30.0
Vitamin By, levels normal
Total IgE normal normal
ECP (0-24.0 pg/1), pg/l 77.6
Plasma cells in BM, % 10 10 >10

Eos. = Eosinophils; PDGF = platelet-derived growth factor; TK gene = tyrosine kinase gene; ECP = eosinophilic cationic protein;

MC = mast cells; BM = bone marrow.
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Fig. 1. a Disseminated excoriated papules
on the buttocks. b Papules and plaques on
the right arm.

proven clonality in HES, as well as the sys-
temic mastocytosis (SM) type accompa-
nied by eosinophilia [6, 7]. Seventy to 93%
of patients with SM have the D816V KIT
mutation in their bone marrow cells. Mast
cell invasion is seen in all tissues, also in the
skin, and mediator release may cause vari-
ous symptoms. One of the principal media-

tors is tryptase. Persistently high serum lev-
els >20 pg/ml constitute a minor criterion
for SM.

HES of long duration with recurrent
skin lesions is a challenge in terms of ther-
apy because no effective treatment is avail-
able to date. Systemic corticosteroids are
effective, but eosinophilia recurs when the
treatment is discontinued [8]. We report
on a patient with HES, with an undetected
neoplastic mast cell population in skin and
bone marrow, causing local and systemic
symptoms of mast cell activation.

Case Report

A 73-year-old woman with pruritus
since 1975 underwent investigation at
our department because of recurrent
wheals and generalized papules in 2002.
Her history was unremarkable except for
hepatitis A and B infection in the past.
Hashimoto’s thyroiditis was treated with
levothyroxine. The patient also suffered
from recurrent diarrhoea and depression,
which was suspected to be caused by in-
tolerable and persistent pruritus treated
with ketotifen. Depression had been
treated with lithium. Skin lesions were lo-
cated on the arms and the upper trunk
and the buttocks (fig. 1a, b). The patient
had erythema, urticaria, scaly lesions, and
disseminated plaques with tiny papules.
As she presented with white dermogra-
phism, the primary diagnosis was atopic
dermatitis.
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Blood count revealed eosinophilia
(14%, abs. 1.0 x 10%/1, normal range <5%;
abs. -0.7 x 10%/1; table 1) in 2002. Total IgE
and thyroid parameters were normal.
Tryptase was not investigated at this time.
Serum electrophoresis revealed IgGk gam-
mopathy. X-rays of the chest, the paranasal
sinuses, the spine and the jaw, ultrasound
investigation of the abdomen, and the ENT
examination were normal.

Histological investigation of 3 skin bi-
opsies yielded similar findings: epidermal
hyperplasia and hyperkeratosis with no rel-
evant inflammation, indicating lichen sim-
plex. A few necrotic keratinocytes were
found in 1 skin specimen, accompanied by
homogenous material in the papillary der-
mis, resembling amyloid. However, cuta-
neous amyloidosis was not proven in fur-
ther biopsies.

The patient was treated with topical ste-
roids (mometasone furoate, methylpred-
nisolone aceponate) and antihistamines
(hydroxyzine and ketotifen), but without
significant improvement. UVB 311-nm
phototherapy was started in 2003 and par-
tial remission was achieved. The patient’s
pruritus and flares of skin lesions worsened
and she developed pruriginous skin le-
sions. In 2008 eosinophils increased to 24%
(abs. 1.4 x 10%/1). IgGk gammopathy was
still present. As monoclonal haematologi-
cal disease was suspected, a bone marrow
specimen was taken. No pathologies were
found. Investigation for the expression of
PDGFRA fusion transcripts in blood was
negative.
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Fig. 2. a Perivascular and interstitial infiltration with lymphocytes and eosinophils in the upper dermis. HE. x100.
b Diffusely dispersed mast cells in the upper dermis. CD117c. x100.
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Fig. 3. a Bone marrow with increase in eosinophils and mast cells. Giemsa. x400. b Only single mast cells in bone
marrow. CD117c. x250.

A further skin specimen taken in 2008
was the first to reveal perivascular and dif-
fuse spread of eosinophils (fig. 2a). Trypt-
ase levels at this time were 24.3 pg/1 (nor-
mal range <11.4). The hypereosinophilic
syndrome was confirmed, and treatment
with systemic steroids (prednisolone 100
mg p.d.) was started. This was followed by
remission of skin lesions, pruritus, and re-
duction of eosinophils to 6% (0.7 x 10°/1).
Therapy with 311-nm UVB was restarted
and administered in conjunction with an-

Clonal Skin Mast Cells in
Hypereosinophilic Syndrome

tihistamines. After the steroid dose had
been tapered to below 12.5 mg and was
withdrawn within 2 weeks, the eosinophil
count increased to 41% (4.7 x 10°/1). Pruri-
tus worsened and the patient’s depression
progressed. The bone marrow biopsy re-
vealed 10% plasma cells with a predomi-
nance of IgGk-positive cells, but no signs
of plasma cell myeloma. Treatment with
methotrexate improved the patient’s pruri-
tus, but a flare occurred again after 7
months; methotrexate was discontinued. A

further bone marrow biopsy performed in
2010 revealed 20% eosinophilic differenti-
ated precursors (fig. 3a). PDGF-AB muta-
tion and FGFR translocation were investi-
gated in blood and found to be negative.
Another bone marrow biopsy taken in
2011 showed 30% eosinophilic differenti-
ated precursors and increased k-positive
cell counts. Based on the elevated tryptase
level of 28.0 ug/l, intolerable pruritus, de-
pression, and osteoporosis (which had
been diagnosed in the meantime), we sus-
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Table 2. Clinical symptoms in systemic
mastocytosis, mast cell activation syn-
drome (MCAS) and symptoms of the pa-
tient

Symptoms Masto- MCAS Pa-
cytosis  [9] tient
(11]
Skin
Flush X X
Urticaria X X X
Pruritus X X X
Angio-oedema  x X
Gastrointestinal tract
Nausea X X
Diarrhoea X X X
Splenomegaly X X
Respiratory symptoms
Nasal congestion X
Wheezing X X
Nasal pruritus X
Laryngeal oedema X
Neurological symptoms
Depression X X
Headache X X
Vertigo X X
Fatigue X X
Syncope X
Bones
Osteoporosis X X
Bone pain X X
Other
Hypotension X X
Tachycardia b
Anaphylaxis X

pected a mast cell activation syndrome.
Bone marrow was stained with mast cell
markers and revealed single tryptase-,
CD117¢- and CD25-positive mast cells
(fig. 3b). Molecular investigation of bone
marrow revealed a D816V exon 17 muta-
tion of the c-KIT gene, but a negative
FIP1L1-PDGFR mutation. Skin biopsies
were taken again, and diffusely dispersed
CD117c- and CD25-positive mast cells
were found (fig. 2b). The ¢-KIT mutation
was also proven in these biopsies.

Thus, the final diagnosis was clonal SM
with associated clonal haematological non-
mast cell lineage disease clinically present-
ing as a hypereosinophilic syndrome with
K-type monoclonal gammopathy and se-
vere mast cell activation syndrome. Despite

Table 3. Diagnostic criteria and causes of
mast cell activation syndrome (adapted
from Brockow [9])

Diagnostic criteria

- Typical clinical symptoms (table 2)

- Elevation of serum tryptase level over 20%
of the normal range plus 2 ng/ml during
or within 4 h after a symptomatic episode

- Efficacy of antihistamines or other
medication against mast cell activation
(e.g. chromoglycinic acid)

Causes

Primary

- Mastocytosis

- Monoclonal mast cell activation
syndrome

Secondary

- Allergic diseases

- Mast cell activation in chronic
inflammatory, auto-immunological
or neoplastic diseases and other
hypersensitivity syndromes (drugs,
bacteria)

- Physical urticaria

Idiopathic

- Idiopathic urticaria/angio-oedema

- Idiopathic anaphylaxis

- Other

a negative FIPIL1-PDGFRA mutation,
treatment with the tyrosine kinase inhibi-
tor imatinib mesylate (Glivec® 100 mg/
day) was started. The treatment improved
pruritus, but had to be discontinued after 6
months because of recurrent skin lesions
and worsening of depression. Hydroxy-
carbamide (Litalir®) was not tolerated, so
the patient was again given systemic ste-
roids (prednisolone 0.5 mg/kg/day) and
4-fold doses of antihistamines. In spite of
that after tapering of prednisolone below
12.5 mg, new skin lesions developed. Da-
satinib monohydrate (Sprycel® 100 mg/
day) was then initiated by the haematolo-
gists. After 3 months, marked improve-
ment was noted and eosinophils decreased
to 24% (1.4 x 10°/1).

Discussion

We report on a patient with chronic
pruritus for 25 years, who developed pro-
gressive unspecific skin lesions, erythema,
wheals and papules with the histological
pattern of lichen simplex chronicus. Pruri-
tus and skin lesions worsened in the years
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that followed. Notable features were in-
creasing eosinophils in blood and elevated
tryptase levels, which raised the suspicion
of underlying systemic mastocytosis. As
these cells were not increased in number,
they were therefore not identified before in
skin or bone marrow, but after a special
search, CD25 positivity and a ¢-KIT muta-
tion were demonstrated in the skin and
bone marrow. Clinical symptoms were typ-
ical of the ‘mast cell activation syndrome’
which is marked by pruritus, depression,
and diarrhoea, increase in tryptase, and
response to antihistamines [9, 10]. The
patient had the typical symptoms but no
complete response to antihistamines (ta-
ble 2). From the clinical manifestations of
mastocytosis, flushing, abdominal pain,
diarrhoea, hives, cognitive dysfunction,
osteoporosis, our patient had the latter 4
symptoms (table 2).

Two well-described acquired molecular
defects have been reported to result in mast
cell proliferation: a point mutation of the
c-KIT gene and a rearrangement of the
FIP1L-1-PDGFRA fusion transcript, asso-
ciated with eosinophilic leukaemia and in-
creased mast cell counts [11].

Our patient had a ¢-KIT mutation and
a clonal CD25-positive mast cell popula-
tion in the skin and bone marrow but no
typical skin lesions clinically and histologi-
cally which occur in mastocytosis. The
most common of these are the maculopap-
ular variant of urticaria pigmentosa, plaque
and nodular forms, diffuse cutaneous mas-
tocytosis, and telangiectasia macularis
eruptiva perstans [11]. For the diagnosis of
systemic mastocytosis according to the
WHO [12] the patient had 3 minor crite-
ria — a ¢-KIT mutation, CD25-positive
mast cells in bone marrow or other tissues
and tryptase levels >20 ng/ml; she further
had a monoclonal IgGk gammopathy, thus
2 clonal cell populations. So even in the ab-
sence of typical clinical lesions the patient
expressed a primary clonal mast cell activa-
tion syndrome (table 3).

Systemic mastocytosis is a challenge in
terms of treatment. As in our patient, cor-
ticosteroids have a transient effect. Thera-
py with 311-nm UVB stabilized the disease
for a short while - an effect also observed
recently in connection with mastocytosis
[12]. Although the PDGFRA fusion pro-
tein was negative in our patient, treatment
with the tyrosine kinase inhibitor imatinib
mesylate was started, but had to be stopped
after 6 months because it was ineffective.
The response rate for imatinib in SM with

Wiednig/Beham-Schmid/Kranzelbinder/
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eosinophilia was reported to be <20% in a
recent study [13]. Like dasatinib, this drug
is more effective in other c-KIT mutations.
In our patient improvement of skin lesions
was noted. Other treatment protocols
suggest that hydroxyurea, interferon-a,
2-chlorodeoxyadenosine, hydroxycarba-
mide and cladribine are effective to a vary-
ing extent [13-15].
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