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Too many dangerous allergies
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ABSTRACT

Mastocytosis is a rare clonal disease characterized by an abnormal proliferation of mast cells, which accumulate in one or
several organ systems such as skin, bone marrow, liver, spleen, lymph nodes and gastrointestinal tract. The heterogeneity of the
clinical presentation is typically related to different disease burdens in various tissues and symptoms due to the release of mast
cell mediators. The diagnosis is often difficult and delayed. Here we describe the case of a 70-year old patient with a past history
of drug-induced anaphylactic shock whose clinical presentation was dramatic and required intensive support: the diagnosis of
systemic mastocytosis was reached after the exclusion of diseases more commonly encountered in routine clinical practice (e.g.

stroke, pulmonary embolism).

Case Report

A 70-year old Caucasian woman felt a drowning sen-
sation and fell unconscious in front of her husband at
home. The emergency services were called and the am-
bulance staff intubated her immediately. On arrival at
hospital her Glasgow Coma Scale score was 3 out of 15.
Her blood pressure was 120/60 mmHg and her heart rate
was 81 beats per minute. An itchy erythema was found
on her trunk and her face. Once in hospital she was me-
chanically ventilated and a nasogastric tube was placed.
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The woman had been complaining of progressive
dyspnea over the preceding several weeks and was
being investigated for an approximately 1-year history
of chronic low back pain which it was thought might
be due to Paget’s disease although a definitive diag-
nosis had not been made. Bone scintigraphy showed
diffuse 99mTc-HDP hyper fixation. The woman was
known to have diabetes mellitus and hypertension.
She also reported a past medical history of two
episodes of anaphylactic shock following administra-
tion of amoxicillin and ibuprofen.

Her medications on admission were telmisartan,
escitalopram, sulpiride and insulin.

Blood examinations showed raised levels of in-
flammatory markers (first day: white blood cell count
12,300/mm?; C-reactive protein 0.8 mg/dL; third day:
white blood cell count 14,200/mm?; C-reactive protein
9.2 mg/dL; procalcitonin 0.8 ng/mL) and mildly ele-
vated myocardial markers (creatine kinase-MB 8.6
ng/mL and troponin 1.19 ng/mL). Toxicological tests
were all negative.

Blood gas analysis during ventilation showed
metabolic acidosis (pH 7.32, pO, 95 mmHg, pCO, 48
mmHg, HCO; 17 mmol/L). An electrocardiogram did
not show any ST-T alterations and no abnormalities of
wall motion were found on echocardiography. To rule
out an acute cerebrovascular event, computed tomog-
raphy (CT) of the brain with an angiographic study
was done. No ischemic lesions or vascular stenosis
were found, but a small subdural hematoma (of a few
millimeters) was detected. Electroencephalography
was unremarkable.

A chest CT was also done at admission; being the
second CT scan in the same day and because of the
presence of a skin reaction, it was performed without
contrast agents: it showed multiple alveolar consoli-
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dation consistent with bilateral pneumonia. Broncho-
alveolar lavage was performed: microscopic exami-
nation of the lavage fluid revealed Gram-positive
bacteria but cultures led to the growth of mixed flora.

Abdominal ultrasound revealed a small splenic le-
sion of unknown origin (traumatic? angioma?). Urine
culture was positive for a multisensitive Enterobacter
aerogenes.

Antibiotic therapy with teicoplanin and gentamicin
was started; fluids and steroids were also given in order
to correct the metabolic acidosis and control the ery-
thema. After 2 days the patient was definitely better; she
was extubated and moved to our medical ward.

Fluids were discontinued and steroid tapered. Her
neurological status became normal again. Her blood
examinations revealed that the markers of infection
were decreasing. Immunoelectrophoresis showed a
monoclonal component (IgGk <0.5 g/dL). A mild
eosinophilia was present (420/mm?®) and the concen-
tration of alkaline phosphatase was slightly raised
(187 U/L).

Thoracic and abdominal CT scan done on day 6
showed hilar hepatic and splenic lymphadenopathy. A
bone marrow biopsy done the following day revealed
bone remodeling with intense fibrosis; mast cells,
most of which were atypical, were found in 30% of
spaces. These findings were consistent with systemic
mastocytosis (Figures 1 and 2). Serum tryptase was
than measured and resulted 87 ng/mL.

Total body magnetic resonance imaging revealed
diffuse bone infiltration without osteolytic lesions.
The hematologist made a diagnosis of smoldering sys-
temic mastocytosis. After a short course of oral
steroids the patient was stable. It was suggested that
she keeps an adrenaline pen in her bag and takes
steroids only in the case of a skin reaction. Neverthe-
less, 2 months later she was admitted again for a cu-
taneous allergic reaction after taking aspirin.

Discussion

Systemic mastocytosis is a rare heterogeneous
group of disorders characterized by proliferation and
accumulation of abnormal mast cells in one or more
extra-cutaneous organs. Its reported annual incidence
in the general population is three new cases per
100,000 people. It is included in myeloproliferative
neoplasms in the World Health Organization (WHO)
classification.!

The clinical diagnosis can be quite elusive and is
often missed because of the wide spectrum of symp-
toms, ranging from itching, flushing, abdominal
cramping and diarrhea to severe anaphylaxis with vas-
cular collapse.

The heterogeneity of the clinical presentation of
mastocytosis is typically related to the mast cell bur-
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den in different tissues, symptoms due to the release
of mast cell mediators, the patient’s age at the onset
and any associated hematological disorders. The cor-
rect diagnosis may be reached only after years.>?

The clinical scenario varies from a relatively be-
nign condition with isolated cutaneous lesions to a
very aggressive systemic condition with a serious
prognosis.* According to 2008 WHO classification it
can be divided into: cutaneous mastocytosis which is
confined to the skin and systemic mastocytosis (SM)
which is a clonal and disseminated condition. The cu-
taneous form more often affects children and usually
improves or resolves spontaneously before adulthood.
Mastocytosis in adults instead tends to be systemic
and to persist.’

The case we have described had very acute symp-
toms that required intensive treatment; this is due to

Rk SRS

Figure 1. H&E staining shows the bone marrow occu-
pied by a large aggregate of atypical mast cells, which
are mainly spindle-shaped.

-

Figure 2. Mast cell aggregate detected by CD117 im-

munostaining.
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release of mast cells mediators (mast cell-release
symptoms). Mast cell mediators typically induce va-
sodilatation, hypotension, flushing, itching, syncope,
abdominal discomfort, vomiting and diarrhea. The in-
tensity of symptoms varies from mild allergic reac-
tions to severe, life-threatening anaphylaxis. The
symptoms can be triggered by a broad range of spe-
cific factors such as various drugs (narcotics, opioids,
non-steroidal anti-inflammatory drugs, ionic contrast
media, antibiotics and muscle relaxants used for anes-
thesia) acting through IgE, and also by non-specific
factors such as hot baths, physical activity, surgical
procedures, infection and emotional stress. Less fre-
quently the condition results in more chronic symp-
toms, e.g. persistent gastrointestinal complaints.®’

Although not seen in our case, other typical clini-
cal features are skin symptoms. Urticaria pigmentosa
is the most common findings (almost 90% of patients
with SM have skin symptoms) and consists of brown
or reddish brown freckles predominantly on the trunk
and limbs. Itching is the main complaint and can be
triggered by changes in temperature, hot baths, phys-
ical activity, some foods, alcohol or drugs.?

There is also a broad spectrum of signs that are
generally defined non-cutaneous manifestations, such
as anemia, thrombocytopenia, malabsorption, hepato-
splenomegaly, bone disease in the form of Iytic lesions
and pathological fractures. These manifestations are
all results of organ infiltration with secondary organ
dysfunction. In our case, low back pain was present
many months before and can be considered very non-
specific as a clue to the diagnosis.

As a general rule, a physical examination should in-
clude a search for skin lesions such as urticaria pigmen-
tosa. Once urticaria pigmentosa is suspected, the
examiner should lightly scratch a small area of the af-
fected skin: the development of erythema over or
around the lesion is called Darier s sign and is pathog-
nomonic for the presence of mast cells within the lesion.

The laboratory findings included mild eosinophilia
and raised alkaline phosphatase, which are quite char-
acteristic for SM. In general, some liver function tests
abnormalities are common; in our case we did not
measure alkaline phosphatase fractions to determine
the possible bone origin of this marker.

Serum tryptase measurement is the cornerstone of
laboratory tests when SM is suspected; in our case it
was performed once the diagnosis had been made be-
cause of the suspicion of a hematological disorder that
clearly mandated bone marrow biopsy. Tryptase is a
trypsin-like proteinase that is abundant in human mast
cells and basophils. The main clinical utility of its
measurement is to help to make the diagnosis of SM.
Raised levels can be found in the first 3 h after an
episode of anaphylactic shock. In SM the tryptase
level is permanently elevated and is considered diag-
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nostic for the condition if >20 ng/mL, even when
measured during the acute phase.

A definite diagnosis of SM can be made only on
the basis of the findings of bone marrow biopsy and
aspiration. This diagnostic examination is especially
recommended in all adult patients with: i) urticaria
pigmentosa, even without other evident signs and
symptoms of systemic disease, as the incidence of SM
in this population is high; ii) unexplained flushing or
anaphylaxis, particularly if associated with docu-
mented hypotensive episodes; iii) unexplained gas-
trointestinal abnormalities (e.g., peptic ulcer,
malabsorption, or diarrhea); iv) unexplained periph-
eral blood abnormalities; v) unexplained he-
patomegaly, splenomegaly or lymphadenopathy; and
vi) unexplained pathological bone fractures, osteope-
nia, osteoporosis or osteosclerosis.

A simple bone marrow biopsy with histological
studies is less likely to be diagnostic of clonal mast
cell disease in patients with serum tryptase levels <20
ng/mL. In the case of suspected mastocytosis, tryptase
measurement is strongly recommended before bone
marrow examination.

In our case and in the majority of cases, SM was
recognized on the basis of careful histopathological
examination of bone marrow even if other internal or-
gans might also have been involved, in particular the
liver, spleen, gastrointestinal tract and lymph nodes.
The examination should include immunohistochemi-
cal staining for tryptase, CD117, CD25 and CD2 as a
discrete mast cell infiltration can otherwise be over-
looked.’ The application of molecular criteria is very
important for making the diagnosis in order to distin-
guish mastocytosis from reactive mast cells hyperpla-
sia or myelomastocytic disorders. '

Using sensitive methods of analysis, it is possible
to demonstrate a somatic mutation in the coding se-
quence of the KIT gene in 95% of adult cases of SM.
The most common mutation is a substitution of aspar-
tate by valine at position 816 in the kinase domain,
which causes stimulating colony factor-independent
auto-activation of CD117. Studies of mast cell lines
and murine models have shown that this mutation
alone is sufficient to cause SM."

According to the WHO, SM is defined by major
and minor criteria: the diagnosis can be made if at
least one major and one minor or at least three minor
criteria are fulfilled.! The major criterion is multifocal,
dense infiltrates of mast cells (15 or more mast cells
in aggregates) detected in sections of bone marrow
and/or other extra-cutaneous organ(s), and confirmed
by tryptase immunohistochemistry or other special
stains. The minor criteria are: 1) in biopsy sections of
bone marrow or other extra-cutaneous organs, more
than 25% of the mast cells in the infiltrate are spindle-
shaped or have atypical morphology or, of all mast
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Table 1. Treatment of principal manifestations of systemic mastocytosis.

Symptoms Treatment options Additional options Special cases
Pruritus H1 antihistamine H2 antihistamine Leukotriene antagonists
Flushing H1 antihistamine - -
Anaphylaxis H1 and H2 antihistamines Glucocorticoids -

Adrenaline auto-injector

H2 antihistamine Sodium cromoglygate Leukotriene antagonists

and/or glucocorticoids

Diarrhea, nausea, vomiting,
abdominal discomfort

Malabsorption Sodium cromoglycate Glucocorticoids -

Osteoporosis Calcium supplements and Bisphosphonates Interferon-ou
vitamin D

Bone pain Analgesics (non-NSAID) NSAID under observation Localized radiation to

specific sites for pain relief

NSAID, non-steroidal anti-inflammatory drug.

cells in bone marrow aspirate smears, more than 25%
are immature or atypical mast cells; ii) detection of a
KIT point mutation at codon 816 in bone marrow,
blood or other extra-cutaneous organ(s); iii) mast cells
in bone marrow, blood or other extra-cutaneous organs
that co-express CD117 with CD2 and/or CD25; iv)
serum total tryptase persistently >20 ng/mL (unless
there is an associated clonal myeloid disorder in which
case this parameter is not valid).

Once the diagnosis is clear, the prognosis remains
to be defined. The clinical features and findings of our
patient were typical of an indolent form (or smolder-
ing) and are called B findings. B findings include:
bone marrow biopsy showing >30% infiltration by
mast cells and/or serum total tryptase levels >200
ng/mL; signs of dysplasia or myeloproliferation in
non-mast cell lineages but insufficient criteria for a
definite diagnosis of a hematological neoplasm and
hepatomegaly without impairment of liver function
and/or palpable splenomegaly without hypersplenism.

A more aggressive disease is usually characterized
by progression and clinical features such as cytopenia,
hepatomegaly with impairment of liver function, as-
cites or portal hypertension, palpable splenomegaly
with hypersplenism, osteolytic lesions or pathological
fractures, and malabsorption with weight loss. These
features are called C findings.

Indolent forms progress slowly or do not progress at
all and most patients have a normal life expectancy. Only
1 to 5% will evolve into a more severe form. Patients
with aggressive forms may also survive many years, al-
though the appearance of new C findings or evolution
into mast cell leukemia anticipates a rapid decline.

The indolent form of SM in our patient did not re-
quire any continuous treatment. In fact at present,
there are only palliative therapies for SM, since ag-
gressive up-front treatment does not guarantee patients
a longer life expectancy. The purpose of treatment is,
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therefore, to relieve symptoms and increase quality of
life. Knowledge of patient-specific factors that lead to
degranulation may ensure that the patient avoids these
factors and thereby prevent disturbing symptoms. '?
As a general rule, patients should avoid triggers
for mast cell degranulation. These include physical
triggers, alcohol, certain medications, emotional stress
and allergens to which the individual is sensitized. We
suggest particular attention and surveillance when tak-
ing new medications as we saw our patient admitted
to the hospital again after taking aspirin.
Pharmacological therapy, when required, is based
on the use of anti-mediator drugs and can be tailored
according to symptoms as shown in Table 1.

Conclusions

This case report underlines the importance of con-
sidering mastocytosis in patients with a long history
of histamine-mediated symptoms: a large variety of
clinical manifestations that usually remain unex-
plained for a long time.

Serum tryptase levels could be helpful as a screen-
ing test once the suspicion has been raised.
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