CASE REPORT

DOI:10.1590/1516-3180.2013.1313460

Indolent systemic mastocytosis limited to the

bone: a case report and review of the literature

Mastocitose sistémica indolente restrita
a0 0ssO: um relato de caso e revisao da literatura

Pedro Pinto-Lopes', Francisco Adao Fonseca', Roberto Silva", Pedro von Hafe", Elsa Fonseca"

Department of Internal Medicine, Hospital Sdo Jodo, Porto, Portugal

'MD, MSc. Doctoral Student of Molecular
Medicine and Oncology, School of Medicine of
the University of Porto; and Internal Medicine
Resident, Hospital Sdo Joao, Porto, Portugal.
'MD. Monitor of Clinical Semiotics, School

of Medicine of the University of Porto; and
Internal Medicine Resident, Hospital Sdo Joao,
Porto, Portugal.

"MD, MSc. Monitor of Biopathology, School of
Medicine of the University of Porto; and Pathology
Resident, Hospital Sdo Jodo, Porto, Portugal.
YMD, PhD. Assistant Professor, Department

of Internal Medicine, School of Medicine of
the University of Porto; and Internal Medicine
Specialist, Hospital Sdo Joao, Porto, Portugal.
YMD, PhD. Associate Professor, Department of
Pathology, School of Medicine of the University
of Porto; Pathology Specialist, Hospital Sdo
Joéo; and Consultant Researcher, Institute of
Molecular Pathology and Immunology of the
University of Porto (IPATIMUP), Porto, Portugal.

KEY WORDS:

Mastocytosis.
Myeloproliferative disorders.
Musculoskeletal diseases.
Osteoporosis.

Low back pain.

PALAVRAS-CHAVE:
Mastocitose.

Transtornos mieloproliferativos.
Doencas musculosqueléticas.
Osteoporose.

Dor lombar.

ABSTRACT
CONTEXT: Systemic mastocytosis is defined as a clonal disorder of mast cells and their precursor cells and
is currently classified as a myeloproliferative neoplasm. Its clinical course has a wide spectrum, ranging
from indolent disease, with normal life expectancy, to highly aggressive disease, associated with multisys-
temic involvement and poor overall survival. The aim of this study was to report a case of indolent systemic
mastocytosis, focusing on the diagnostic challenges, with a review of the literature.
CASE REPORT: A 79-year-old Caucasian woman with osteoporosis was evaluated at the Emergency De-
partment because of complaints of low back pain. Before this, she had consulted an orthopedist and had
undergone some imaging examinations, namely a bone scan that revealed a “superscan” pattern. Due
to her pain complaints and these test results, the patient was admitted to the Department of Internal
Medicine. After undergoing several analytical tests and some additional imaging examinations to rule out
some important differential diagnoses, she then underwent bone marrow biopsy, which made it possible
to identify indolent systemic mastocytosis.
CONCLUSION: Systemic mastocytosis is a rare entity that is difficult to diagnose. Its symptoms are often
unspecific and frequently ignored. Skeletal changes may be the first and only manifestation of the disease
and in some cases, like this one, the diagnosis is made only after histological examination. The key point
for the diagnosis is to contemplate the possibility of systemic mastocytosis.

RESUMO
CONTEXTO: A mastocitose sistémica é definida como um disturbio clonal do mastécito e suas células
precursoras, sendo atualmente classificada como uma neoplasia mieloproliferativa. Seu curso clinico tem
um espectro alargado, variando desde a doenca indolente caraterizada por uma sobrevida normal, até a
doenca altamente agressiva associada a um envolvimento multissistémico e a uma sobrevida reduzida.
Este artigo reporta um caso de mastocitose sistémica indolente, focando as principais dificuldades diag-
nosticas e fazendo uma revisao sistematizada da literatura.
RELATO DO CASO: Mulher de 79 anos, caucasiana, com antecedentes de osteoporose, foi avaliada no
Servico de Urgéncia por queixas de dor lombar. Antes disso, a doente havia consultado um ortopedista e
realizado alguns exames de imagem, nomeadamente uma cintilografia 6ssea, que revelou um padrao em
“superscan”. Em virtude de suas queixas élgicas e dos resultados dos estudos efetuados, foi internada no
Departamento de Medicina Interna. Depois de realizados varios estudos analiticos e exames de imagem
suplementares para excluir algumas importantes hipéteses de diagnostico, a doente fez uma bidpsia de
medula éssea que permitiu identificar uma mastocitose sistémica indolente.
CONCLUSAO: A mastocitose sistémica é uma entidade rara e dificil de diagnosticar. Os seus sintomas s&o
muitas vezes inespecificos e frequentemente ignorados. As alteracdes esqueléticas podem ser as primei-
ras e as Unicas manifestacdes e, em certos casos, como este, o diagndstico sé pode ser feito apds exame
histologico. O mais importante para o diagnéstico é contemplar a hipdtese de estarmos perante uma
mastocitose sistémica.
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INTRODUCTION

Mastocytosis is a stem cell-derived clonal myeloproliferative dis-
ease with manifest mast cell (MC) accumulation in one or multi-
ple tissues.' Since 2008, the World Health Organization (WHO)
has included this disease in the category of myeloproliferative
neoplasms (MPNs).!

Mastocytosis is subdivided into two groups of disorders:
cutaneous mastocytosis (CM) and systemic mastocytosis (SM).
The former describes forms of mastocytosis that are limited to
the skin, and the latter defines forms in which mast cells infil-
trate extracutaneous organs, with or without skin involvement.>?
In all its forms, it is a rare disorder with unknown incidence that
can occur at any age, with slight preponderance among males.**

Skeletal lesions often occur in patients with systemic masto-
cytosis, affecting primarily the axial skeleton, pelvis and proximal
ends of long bones. Although bone pain is a relatively frequent
symptom, pathological fractures are rare. Osteolysis and osteo-
sclerosis are the most common pattern of bone involvement.
These lesions can be mistaken for metastatic disease, Paget’s dis-
ease and hyperparathyroidism, among others.

Patients with systemic mastocytosis may go undiagnosed for
many years until the disease manifests itself in the form of skel-
etal lesions, due to the nonspecific nature of its symptoms.® The
following case report is an example of systemic mastocytosis pre-
senting as a skeletal disorder that was diagnosed in Hospital Sao
Jodo, Porto, Portugal. The report focuses on the diagnostic diffi-

culties and presents a literature review.

CASE REPORT
A 79-year-old Caucasian female living in Covilha (an area in
the countryside) was admitted to the Emergency Department
(ED) of Hospital Séo Jodo in July 2011, complaining of severe
low back pain.

Her significant past medical history included osteoporosis,
which had been diagnosed more than 10 years earlier, without
any prior reports of spontaneous fractures. She had therefore
been medicated with alendronate plus cholecalciferol. She also
said that she did not have any known allergies, had not been in
contact with animals of the countryside and had not been drink-
ing unpasteurized milk. The patient did not have any particular
history of trauma and described the onset of the pain as gradual,
with four years of evolution. During these years, she was admit-
ted to the ED several times due to pain complaints and was then
discharged, medicated with analgesic drugs, thereafter remain-
ing asymptomatic for long periods of time. She said that she did
not have any constitutional symptoms like significant weight loss,
fever, fatigue, malaise, night sweating or decreased appetite.

In May 2011, due to worsening of the low back pain, which
was refractory to analgesia, she consulted an orthopedist who

requested a spinal radiograph and a bone scan. The spinal

radiograph showed some degree of osteopenia without any evi-
dence of vertebral fractures. On the other hand, the bone scin-
tigraphy revealed a “superscan” pattern (Figure 1A), which is
defined as an increase in the ratio of skeletal to renal uptake in an
isotopic bone scan, with decreased or absent activity of the kid-
neys, despite all other evidence indicating normal renal function.

Two months later, in July 2011, as a result of severe pain
complaints, the patient was once more admitted to the ED. Her
physical examination was unremarkable. There were no skin
abnormalities, lymphadenopathy or hepatosplenomegaly. It was
decided to admit the patient to the Internal Medicine ward in
order to investigate the etiology of these pain complaints, among
which the main possibilities were: bone metastatic disease of
unknown primary origin, multiple myeloma, Paget’s disease,
hyperparathyroidism, Pott’s disease, chronic Brucella infection,
sarcoidosis or systemic mastocytosis.

The initial workup included a broad laboratory assess-
ment, which revealed mild microcytic/normochromic anemia
(hemoglobin: 10.5 g/dl; normal range: 12-16); elevated lactate
dehydrogenase (LDH: 419 U/l; normal range: 135-225); and
low serum 25-hydroxyvitamin D (25(OH)D: 11 pg/ml; defi-
ciency < 20 and recommended value > 30). All the other blood
tests requested were within the reference range, namely: white
blood cell and platelet counts, liver function tests, renal func-
tion, electrolytes, C-reactive protein, sedimentation rate and
thyroid parathyroid function.

Because of the observed normal parathyroid function and
phosphorus-calcium metabolism, the hypothesis of hyperpara-
thyroidism was therefore discarded. The workup for occult malig-
nancy and multiple myeloma was negative. It was decided to rule
out several granulomatous diseases like Pott’s disease (tubercu-
lous spondylitis), chronic brucellosis or sarcoidosis. However, all
the tests performed were negative too.

In order to evaluate and further characterize the bone lesions
detected previously, it was decided to request a spinal computed
tomography (CT) scan at the lumbosacral level. This confirmed
the presence of multiple discrete osteolytic and osteoblastic
lesions and diffuse osteopenia, which involved all the vertebrae
(Figure 1B), the sacrum and the iliac bone (Figure 1C).

The next step was to perform a bone biopsy. The histological
examination showed fibrosis, hematopoietic cells, eosinophils
and a significant number of mast cells, some of them exhibit-
ing spindle-shaped morphology. No cytokeratin 8/18-positive
cells were identified, thereby virtually ruling out the possibility
of metastatic carcinoma. No epithelioid granuloma was iden-
tified, and the Ziehl-Neelsen staining of this tissue was nega-
tive for acid-fast bacilli. The bone biopsy, in conjunction with
some other tests performed previously, practically excluded
the differential diagnoses of metastatic disease, Paget’s disease,

Pott’s disease, chronic brucellosis and sarcoidosis. These results
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Figure 1. A) *™Tc bone scintigraphy, showing diffusely increased skeletal uptake of the radiotracer, with minimal activity in the soft
tissues and kidneys (“superscan” pattern); B) and C) Computed tomography scan at the lumbosacral level, revealing multiple discrete
osteolytic and osteoblastic lesions and diffuse osteopenia, relating to the vertebrae, sacrum and iliac bone.

motivated a subsequent evaluation, on a bone marrow biopsy.
Histological examination on this material revealed hypercellu-
lar bone marrow, with areas of mast cell aggregates (confirmed
by the Giemsa histochemical stain, CD117/c-kit and trypt-
ase immunohistochemical stain). The mast cells were spindle-
shaped, in a background of fibrosis and a substantial number of
eosinophils (Figure 2). This biopsy was diagnostic for systemic
mastocytosis. Nonetheless, the serum tryptase level was normal
(tryptase: 9.10 ng/ml; normal range: < 20 ng/ml).

The patient was discharged one month after admission, with
a prescription for iron supplements and analgesics. She was also

referred to a hematologist for regular evaluation and follow-up.

DISCUSSION

Mast cells (MCs) are tissue-dwelling cells characterized by prom-
inent cytoplasmic granules containing chemical pro-inflam-
matory and vasoactive mediators. They play a crucial role in
allergic reactions and take part in other pathophysiological con-
ditions such as innate and acquired immunity, wound heal-
ing, fibrosis and autoimmune diseases.” MCs are derived from
CD34+, CD117+ (c-kit) and CD13+ progenitors that circulate

in the peripheral blood and lymphatic system and migrate into

vascularized tissues. Final maturation takes place in these tissues
under the influence of local factors, like the stem cell factor (SCF)
and other mediators such as the interleukins IL-3, IL-4, IL-9 and
IL-10, the nerve growth factor (NGF) and some chemokines.
MC proliferation, differentiation and survival are stringently reg-
ulated by these factors, especially the stem cell factor (SCF) and
the ligand for the c-kit tyrosine kinase growth factor receptor,
which is expressed on the MC surface.>” Abnormalities in SCF
regulation or the c-kit receptor permanently affect the growth,
differentiation, apoptosis and activation of mast cells.> Activation
of mutations of the c-kit receptor leads to pathological accumu-
lation of mast cells in tissues as a result of clonal expansion and
apoptotic defects. Several c-kit mutations have been reported
in cases of systemic mastocytosis, although the most common
one consists of substitution of valine for aspartate in codon 816
(Asp816Val), thus resulting in constitutive activation of the c-kit
receptor.® These mutations are rarely found in germline cells; in
fact, they are somatic in most cases.”'® Familial occurrence has
been reported, albeit rarely, and it remains unclear whether all of
these patients had c-kit mutations.*

Systemic mastocytosis encompasses a group of heteroge-

neous myeloproliferative neoplasms (MPNs) characterized by
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excessive proliferation of neoplastic MCs that accumulate in one
or more organs, particularly in hematopoietic tissues. According
to the 2008 WHO Classification of Tumors of Hematopoietic and
Lymphoid Tissues, it can be categorized into several subtypes
such as: indolent systemic mastocytosis (ISM), systemic masto-
cytosis with an associated clonal hematologic non-mast cell lin-
eage disease (SM-AHNMD), aggressive systemic mastocytosis
(ASM), mast cell leukemia and mast cell sarcoma.*!!

Patients with systemic mastocytosis may have symptoms
relating to involvement of the hematopoietic system, gastroin-
testinal system, skin and immune system, as well as in associa-
tion with coexisting hematological diseases. Laboratory exami-
nation may reveal a serum tryptase level of 20 ng/ml or higher,
which would be suggestive of systemic mastocytosis, although
normal levels do not rule this out.**?

One additional evaluation that may be conducted because

of the presentation is bone scintigraphy. In the particular case

of our report, the patient presented a bone scan with a “super-
scan” pattern. This condition has low specificity and has been
reported in cases of diffuse metabolic diseases (hyperparathy-
roidism, osteomalacia, Paget’s disease, renal osteodystrophy
and hypervitaminosis D), hematological diseases (multiple
myeloma, lymphoma, systemic mastocytosis, aplastic ane-
mia, myelofibrosis, leukemia and Waldenstrom macroglobu-
linemia), fibrous dysplasia and metastatic carcinoma, particu-
larly from the prostate or breasts, and less commonly from the
bladder or lungs."

Although the diagnosis of systemic mastocytosis is gener-
ally suspected on the basis of the clinical history and physical
findings, and supported by laboratory procedures, it can only
be established through a histological diagnosis.* Bone marrow
examination also assists in diagnosing systemic mastocytosis
associated with a clonal hematologic non-mast cell lineage dis-
ease (SM-AHNMD). This is important, because the long-term

W B SE N

Figure 2. Bone marrow biopsy. A) Hypercellular marrow, with elongated mast cells, fibrosis and many eosinophils (hematoxylin and eosin
staining, H&E, original magnification x 200). B) Mast cell granules are easily revealed by means of Giemsa staining (original magnification
x 400). Positive c-kit C) and tryptase D) immunostaining, which confirms the mast cell nature of cells infiltrating the marrow (original
magnification x 400).
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prognosis of these patients relies heavily on the associated hema-
tological malignancy."

The diagnosis of SM is based on a set of diagnostic criteria
(Chart 1), requiring the presence of one major criterion plus
one minor criterion or a combination of three minor diagnostic
criteria.>*'"* In this case report, one major criterion [multifocal
dense infiltrates of MCs in bone marrow or other extracutaneous
organs (> 15 MCs aggregating)] and one minor criterion [MCs in
bone marrow or other extracutaneous organs with an abnormal
(spindling) morphology (> 25%)] were fulfilled.

Once a diagnosis of SM has been made, patients are cate-
gorized further according to the presence of “B” and “C” find-
ings, which assess disease burden and disease aggressiveness,
respectively (Chart 2)." Patients who have systemic mastocyto-
sis with no “B” or “C” findings are categorized as cases of ISM,
as in this particular case. Those who have “B” findings are cate-
gorized as presenting smoldering systemic mastocytosis (SSM),
a subtype of ISM that has a more aggressive clinical course; and
those who have “C” findings are categorized best as present-
ing ASM."

We conducted a systematic search in the main electronic
databases (PubMed, Embase, Scopus, Scirus, Lilacs, Cochrane
Library and SciELO), to find papers that reported the difficul-
ties and challenges of the clinical approach towards ISM. In order
to make the search as wide as possible, no limits were applied
regarding the date of publication, the language used or the type
of article (Table 1).

With regard to treatment, patients presenting systemic mas-
tocytosis with mediator-related symptoms should be prescribed
mediator-targeting drugs (such as antihistamines, cromolyn

sodium, anti-leukotriene agents, proton pump inhibitors or

Table 1. Systematic review of the literature performed on July 10, 2012

Electronic databases

PubMed

Scopus

Embase

Cochrane Library

Lilacs

SciELO
Scirus

Search strategy

“Mastocytosis” [MeSH] AND
“Musculoskeletal Diseases” [MeSH]
Limits: Humans

"

“Mastocytosis” AND “Bone Diseases

"

“Mastocytosis” AND “Bone Diseases

“Mastocytosis”
“Mastocytosis” [DeCS]

“Mastocytosis” [DeCS]
“Mastocytosis” AND “Bone Diseases”

MeSH = Medical Subject Headings; DeCS = Descritores em Ciéncias da Saude.

bisphosphonates), and these should avoid triggering stimuli that
might cause mediator release from MCs.>*"*

Omalizumab (anti-IgE), a humanized murine monoclonal
antibody that inhibits binding of IgE to mast cells, can theoreti-
cally reduce the anaphylaxis in patients with systemic mastocyto-
sis, and some recent studies have shown beneficial effects.'®'” This
application of omalizumab has not been approved by the Federal
Drug Administration (FDA) and requires further study.”>”

Patients with ISM rarely require cytoreductive therapy
and have an excellent long-term prognosis, with only 1-5%
experiencing progression to more aggressive forms of the dis-
ease. Therefore, yearly monitoring is appropriate for uncom-
plicated patients, although the frequency of evaluation should
be increased if the symptoms worsen or new symptoms appear.
For patients with SM-AHNMD, separate treatment plans for the
SM and AHNMD components of the disease should be estab-
lished.> Those with ASM and mast cell leukemia (MCL) may
have some benefit from cytoreductive therapies (e.g. interferon
alpha-2b or cladribine), although the disease usually recurs and
the long-term prognosis is poor.”* Use of targeted drugs like tyro-
sine kinase inhibitors may be appropriate for some patients with
SM-AHNMD, ASM or MCL, and these inhibitors sometimes
achieve effective suppression of constitutively activated c-kit
and may result in killing of KIT-mutated mast cells.'® Imatinib,
for instance, is an agent that preferentially kills mast cells with
wild-type KIT, and therefore most patients with systemic mas-
tocytosis are not candidates for imatinib therapy because most
of them have the D816V KIT mutation, which confers resis-
tance to imatinib. Hence, this drug is not expected to be used
widely to treat SM.>"> Masitinib, like imatinib, is also a tyrosine

kinase inhibitor with activity against wild-type but not against

Results
Found Related
12 original articles
216 papers 15 reviews
24 case reports
1 letter
6 original articles
5 s s 17 reviews
9 case reports
2 letters
1 letter
9 papers 1 review
1 case report
23 papers =
83 papers 6 reviews
2 case reports
20 papers 4 reviews
6 papers 1 case report
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Chart 1. World Health Organization diagnostic criteria for systemic mastocytosis*

Classification of mastocytosis
Major criteria

1. Multifocal, dense mast cell infiltrates (> 15 mast cells in clusters) in bone marrow biopsy sections and/or in other extracutaneous organ(s).

Minor criteria

1. Greater than 25% mast cells in bone marrow or other extracutaneous organ(s) showing spindle-shaped morphology.

2. C-kit mutation at codon 816 is present in blood, bone marrow or extracutaneous tissues.

3. Mast cells in bone marrow coexpressing CD117 plus CD2/ CD25 in addition to normal mast cells markers.

4. Serum tryptase persistently > 20 ng/ml (not applicable to patients with an associated clonal hematological non-mast cell disorder).

*A diagnosis of systemic mastocytosis requires fulfillment either of one major criterion plus one minor criterion or of three minor criteria.

Chart 2. B and C findings in systemic mastocytosis, used to assess disease burden and disease aggressiveness

B Findings: indication of high mast cell burden and expansion of the genetic defect into various myeloid lineages
1. Infiltration grade of mast cells in bone marrow > 30% on histology and serum tryptase levels > 20 ng/ml.

2. Hypercellular bone marrow with loss of fat cells, discrete signs of dysmyelopoiesis without substantial cytopenia, or WHO criteria for myelodysplastic

syndrome or myeloproliferative disorder.

3. Organomegaly: palpable hepatomegaly, splenomegaly or lymphadenopathy (> 2 cm on computed tomography or ultrasound) without impaired

organ function.

C Findings: indication of impaired organ function because of mast cell infiltration
1. Cytopenia: absolute neutrophil count < 1000/pl, hemoglobin < 10 g/dl, or platelets < 100,000/pl.

2. Hepatomegaly with ascites and impaired liver function
3. Palpable splenomegaly with hypersplenism
4. Malabsorption with hypoalbuminemia and weight loss

D816V-mutant kit.*® Clinical trials on dasatinib, a drug that
inhibits the kinase activity of KIT D816V with comparable effi-
cacy in inhibiting the activity of wild-type KIT, have generally
been disappointing.?’ There are currently no curative therapies
for SM, and the aim of the treatment is to reduce symptoms and

improve quality of life.

CONCLUSION

The present report describes a case of systemic mastocytosis that
was diagnosed only after a histological examination. Mastocytosis
is a rare condition with symptoms that may be ignored and con-
sidered insignificant by physicians, especially in indolent cases
like this. As demonstrated in our patient, the skeletal changes
seen in mastocytosis may be the first and only recognized mani-
festation of the disease, thus bringing the patient to the attention
of the family doctor or an orthopedist who usually has limited
exposure to such cases. Quite often, mastocytosis may be mis-
taken for other systemic or metastatic diseases. Therefore, better
awareness of this disease and its characteristic clinical features is
an essential step towards making an accurate diagnosis. The key
point in diagnosing systemic mastocytosis is to contemplate the

possibility of systemic mastocytosis.
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