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Opinion statement

Idiopathic anaphylaxis is not an uncommon entity within the Allergy and Immunology
field. Management of such patients can be extremely challenging at times. A thorough his-
tory, including an emphasis on possible mast cell disease, is an absolute necessity. A bone
marrow biopsy is not only appropriate, but essential, when evaluating patients with recur-
rent anaphylaxis if a clonal mast cell disease is suspected as the underlying etiology. Clin-
ical predictors for underlying clonal mast cell disease have been studied and include an
elevated baseline tryptase, presence of hypotensive syncopal episodes, and absence of ur-
ticaria and angioedema during anaphylactic episodes. In the acute setting, there is no al-
ternative to self-injectable epinephrine for treatment of suspected anaphylaxis of any type.
It should be administered with repeated doses as deemed necessary to establish resolution
of symptoms such as hypotension, bronchospasm, or cardiovascular collapse. Once the di-
agnosis of idiopathic anaphylaxis is made, we recommend starting maintenance therapy
with a regimen of H1 antihistamines. Cases who are refractory to H1 antihistamine therapy
alone will require the addition of at least low dose immune suppression with corticosteroids
to provide continued relief from recurrent episodes. In many cases these medications can
be weaned in less than a year without recurrent symptoms. In refractory cases or cortico-
steroid-dependent idiopathic anaphylaxis, adjunctive therapy with second line agents in-
cluding montelukast or omalizumab has been used with some success.
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Introduction

Anaphylaxis is defined as a serious allergic reaction
that is rapid in onset and may cause death. Al-
though there are a variety of triggers that have been
documented to cause anaphylaxis, the culprit is fre-
quently not identifiable in patients with multiple
recurrent episodes. These patients are diagnosed
with idiopathic anaphylaxis. The symptoms of idio-
pathic anaphylaxis are not unique to other forms of
anaphylaxis and a diagnosis is made after all other

Epidemiology

possible triggers have been eliminated. In many of
these cases, other diseases such as mastocytosis,
mast cell activation syndrome, angioedema, carci-
noid syndrome, and vocal cord dysfunction need
to be investigated and ruled out prior to making
the diagnosis of idiopathic anaphylaxis. Current
treatment focuses on acute and prophylactic mea-
sures to protect against severe or even life threaten-
ing events.

Idiopathic anaphylaxis can occur at any age but is more common in adults
than children [1]. The actual prevalence of idiopathic anaphylaxis is difficult
to determine but is has been estimated that there have been as many as

40,000 reported cases in the past 30 years [2]. Studies also show that in at
least one third of all anaphylactic episodes, no identifiable trigger is identi-
fied [3]. Risk factors for idiopathic anaphylaxis appear to be: female gender;
atopy; a history of anaphylaxis with an identifiable trigger; and food allergy

[4].
Pathogenesis

Idiopathic anaphylaxis was first described in 1978 [5], and since that time a
few clues to the pathogenesis of the disease have been uncovered. Over the
years it has been noted to be a steroid sensitive disease, which many argue for
an underlying autoimmune process. Previous studies have identified a higher
percentage of activated T cells (CD3+HLA-DR+cells) in the blood of patients
with idiopathic anaphylaxis compared to the normal population (Lympho-
cyte subsets and activation markers in patients with acute episodes of idio-
pathic anaphylaxis) [6]. The exact clinical significance of this finding is,
however, not currently completely understood.

There is a known association with mast cell activation and idiopathic ana-
phylaxis [7]. Measurement of serum mast cell tryptase levels can help prove
mast cell activation, and aid in the diagnosis of anaphylaxis, and differenti-
ation from other syndromes presenting with similar symptoms. Patients with
mastocytosis as well as idiopathic anaphylaxis have symptoms related to
increased mast cell mediator release. These mediators include histamine,
tryptase, prostaglandin D2, cysteinyl leukotrienes, and a variety of cytokines
including TNF [8]. The end result of mediator release can affect multiple
organs and may variably result in: flushing, pruritus, hives, angioedema, GI
disturbances, hypotension, tachycardia, syncope, and cardiovascular col-
lapse. Recurrent anaphylaxis is common in mastocytosis [9], and up to 40 %
of patients diagnosed with idiopathic anaphylaxis may have mastocytosis or
a clonal mast cell disease, as the underlying diagnosis [7]. Thus there is a
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Presentation

strong belief that mast cell degranulation plays a major role in idiopathic
anaphylaxis [9].

Diagnosis

Signs and symptoms in patients with idiopathic anaphylaxis do not differ
from patients with other forms of anaphylaxis, and can include hypotension,
tachycardia, wheezing, stridor, hives, angioedema, pruritus, flushing, nausea,
vomiting, diarrhea, dysphagia, light-headedness, and loss of consciousness.
In one review of 335 patients with idiopathic anaphylaxis, all of them ex-
perienced hives and angioedema, whereas 60 % experienced symptoms of
upper airway obstruction [1]. Life threatening cardiovascular collapse can
occur with or without cutaneous or other warning signs. Patients with similar
symptoms related to mastocytosis or mast cell disease tend to lack urticaria
[10, 11].

By definition idiopathic anaphylaxis is a diagnosis of exclusion. A detailed
history is an extremely important part of every patient’s evaluation. The
history should focus on the events surrounding each episode of anaphylaxis:
the frequency and severity of attacks; other associated symptoms such as
urticaria and angioedema; treatments attempted; response to treatment, and
any other objective data (such as serum tryptase measurements during the
acute episodes) that can be gathered from the patient or medical record.
Known causes of anaphylaxis should be considered in every patient. These
may include food, medications, insect stings, latex, radiographic contrast
media, and exercise. Hereditary and acquired angioedema should also be
evaluated with appropriate complement studies. Hereditary angioedema
can be confused with anaphylactic episodes in certain settings. Urticaria
is absent in patients with HAE, and the episodic swelling tends to be
quicker in HAE than angioedema associated with idiopathic anaphylaxis
[12]. A positive family history of angioedema or swelling with surgeries
or trauma can help distinction the etiology. The diagnosis can be eval-
uated by checking the levels of C4, CH50, and C1 esterase inhibitor
concentration or function.

Clonal mast cell disease (i.e., systemic mastocytosis or monoclonal
mast cell activation syndrome) may present with similar symptoms as
idiopathic anaphylaxis. However, in contrast to IA, patients with clonal
mast cell disease do not usually have accompanying urticaria or angio-
edema [10, 11]. Many patients with mastocytosis have the unique cu-
taneous finding of urticaria pigmentosa, classically described as salmon-
colored macules that urticate upon stroking (Darier's sign). In addition
to the skin, mast cell infiltration may occur in the bone marrow, liver,
spleen, and the gastrointestinal tract. Laboratory studies that may help
diagnose mast cell disease include a baseline serum tryptase level, and
D816V c-kit mutation; however the definitive diagnosis is established by
a tissue biopsy (skin or bone marrow).
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When is a bone marrow biopsy necessary?

Evaluation for a clonal mast cell disease in patients with anaphylaxis is an im-
portant diagnostic tool to consider. One study examining 12 patients who were
previously given a diagnosis of idiopathic anaphylaxis noted that five of the 12
patients had evidence of clonal mast cells in the bone marrow [7]. Of these, three
had a D816V c-kit mutation and all had aberrant CD25 expression and as such,
these patients met at least one criterion for systemic mastocytosis. In addition, a
tryptase-stained bone marrow biopsy from these patients showed evidence of
morphologically aberrant mast cells, such as those with elongated shapes and
hypogranulation. Two patients had a baseline serum tryptase levels greater than
20 ng/mL [7]. None of the patients had urticaria pigmentosa skin lesions. It was
noteworthy that all of the patients in this study were diagnosed as having idi-
opathic anaphylaxis prior to study entry, with some showing bone marrow ex-
aminations done elsewhere reporting no evidence of mastocytosis. Therefore, a
bone marrow examination showing “normal” results does not completely rule
out the presence of clonal mast cell disease, unless it is critically reviewed by an
expert pathologist with experience in diagnosing mast cell disorders. It is critical
that appropriate diagnostic studies on these bone marrows are performed. These
include mast cell specific immunohistochemical stains of tryptase and CD117,
as well as markers of mast cell clonality including CD25 and c-kit D816V mu-
tation. It is not unusual to see no major mast cell clustering in bone marrows of
patients with normal or only slightly elevated tryptase levels, however these
tissue sections should be carefully evaluated for the presence of minor WHO
diagnostic criteria. In the absence of major diagnostic criterion (multifocal mast
cell clusters), a diagnosis of mastocytosis can still be established if three minor
criteria are present. Patients with only one or two minor criteria pertaining to
mast cell clonality (CD25 expression or c-kit D816V mutation) qualify for a
diagnosis of monoclonal mast cell activation syndrome (Table 1) [14, 1599, 16e].
Sometimes, subdiagnostic small clusters (i.e., less than 15 cells per cluster) of
spindle shaped mast cells can be visualized by tryptase immunohistochemistry,
especially in perivascular and paratrabecular locations. These clusters always ex-
press the aberrant diagnostic marker of CD25 in mastocytosis.

The diagnosis of mast cell disease is straightforward in a patient with ur-
ticaria pigmentosa skin lesions. Most adult patients with urticaria
pigmentosa have evidence of bone marrow involvement and systemic
mastocytosis at the time of cutaneous findings. The evaluation of the patient

Table 1. WHO Criteria for Systemic Mastocytosis*

Major Multifocal, dense aggregates of mast cells (15 or more) detected in sections of bone marrow and confirmed
criteria by tryptase immunohistochemistry or other special stains

Minor 1. Bone marrow biopsy showing greater than 25 % of the mast cells in the infiltrate have atypical
criteria morphology (spindle shaped, clusters)

2. KIT positive mast cells co-express (D117 with CD2 and/or CD25
3. Detection of KIT point mutation at codon 816 in bone marrow, blood, or other organs

4. Serum total tryptase persistently >20 ng/ml (not a valid in patients with associated clonal hematologic
non-mast-cell lineage disease)

*Systemic mastocytosis is defined by the presence of at least 1 major+1 minor WHO criteria, or 3 minor WHO criteria [13ee]
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presenting with multiple recurrent anaphylactic episodes in the absence of
urticaria pigmentosa is more challenging. A baseline serum tryptase level is
generally obtained in these patients as a first step. One study examining
patients with clonal and non-clonal mast cell activation disorders (the for-
mer including mastocytosis and monoclonal mast cell activation syndrome;
and the latter idiopathic anaphylaxis) without urticaria pigmentosa skin le-
sions, found male gender, elevated tryptase, presence of hypotensive synco-
pe, and lack of urticaria/angioedema as predictive factors for clonal mast cell
disease. A score-based algorithm was suggested to decide which would
benefit from a bone marrow examination [11]. Hymenoptera stings were the
predominant trigger for anaphylaxis in patients with clonal mast cell disease,
whereas drugs were implicated in patients with non-clonal disease. Increased
frequency of clonal mast cell disease in patients with systemic hymenoptera
reactions has also been confirmed in other studies [14] (Table 2).

Therefore we suggest starting the evaluation with a baseline tryptase level,
in addition to the standard work-up, to determine an IgE mediated cause of
anaphylaxis (Fig. 1). We suggest a bone marrow examination to look for
markers of clonal mast cell disease in the following circumstances:

1. Baseline tryptase level >20 ng/ml in the absence of other known causes

of tryptase elevations

2. Hypotensive syncope or presyncope during anaphylactic event as op-
posed to hives and angioedema.

3. History of anaphylactic hymenoptera allergy and tryptase levels
>11.4 ng/ml.

4. Evidence of urticaria pigmentosa on skin examination.

5. Presence of D816V c-kit mutation in peripheral blood sample.

Some European Centers suggest higher cutoffs for tryptase levels (e.g., 25-
30 ng/ml), as non-specific tryptase elevations can be seen in that range
without mastocytosis. Examples of other conditions causing elevated tryptase
levels include renal failure, myeloid neoplasms, parasitic disease, chronic
urticarial, and idiopathic. One study suggested that urinary histamine me-
tabolites can be useful to select patients with a high probability of having
mastocytosis [15ee]. No patient with a basal tryptase of less than 10 ng/ml

Table 2. Classification of idiopathic anaphylaxis (IA)*

Classification

IA-Generalized
infrequent

IA- Generalized-
frequent

IA- Angioedema-
infrequent

IA- Angioedema-
frequent

Frequency
Hypotension, gastrointestinal disruption, bronchospasm, < 5 episodes per year
or cardiovascular collapse
Hypotension, gastrointestinal disruption, bronchospasm, 6 or more episodes per year, or 2 or
or cardiovascular collapse more episodes in 2 months
Angioedema or urticaria without other systemic signs of < 5 episodes per year
Angioedema or urticaria without other systemic signs of 6 or more episodes per year, or 2 or

more episodes in 2 months

*The classification of idiopathic anaphylaxis takes into consideration both the frequency and manifestations of idiopathic anaphylaxis
attacks. These classification schemes have been suggested to help guide management and predict prognosis in patients with IA [16]
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Mast Cell Disorder Diagnosis Algorithm- Whento considera BM biopsy

Patient with symptoms consistent with
anaphylaxis

|

Thorough history and exam including food., medications, insect stings, latex,
radiographic contrast media, exercise and skin evaluation

I
v v v

No UP or IgE mediated trigger Hypotensive episode Urticaria Pigmentosa present
identified following insect sting in an adult patient

BM biopsy BM biopsy

>20ng/mL | | 11.520ngmL | | <t1.5ng/mL

v

History of 1 ofthe following:

1}anaphylactic
BM biopsy hymenoptera aliergy Hypotensive syncope
2)D816V c-kit mutation in or presyncope without
peripheral blood urticaria or
angioedema
3)elevationin urinary

histamine metabolites ¢ &

YES NO |3 | Consider measuring

mast cell mediators for
mast cell activation
syndrome

BM biopsy

BM biopsy

*BM biopsy should consist of staining fortryptase,
CD117 ,CD25 and c-kit D816V mutation

Fig. 1. Diagnostic algorithm in patients with a history of anaphylaxis. The first step is a thorough clinical and physical history
in an attempt to identify any common triggers of anaphylaxis. Depending on the absence or presence of such factors (ex.
Urticaria Pigmentosa), a bone marrow biopsy may be warranted. Further considerations regarding a bone marrow biopsy are

based on the patient’s tryptase level as well as other risk factors indicative of mast cell disease.
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Prognosis

had mastocytosis. In those with tryptase levels >10 ng/ml, those with
mastocytosis had higher urinary N-methylhistamine or MIMA levels. Another
approach to patients with normal or slightly elevated tryptase levels is to
check D816V c-kit mutation in peripheral blood. If the mutation is detect-
able, a referral for bone marrow biopsy is appropriate.

The bone marrow is then subjected to evaluation for WHO criteria for sys-
temic mastocytosis. Systemic mastocytosis is diagnosed if one major and one
minor criteria, or three minor criteria are met. Patients who show either c-kit
D816V mutation in peripheral blood or bone marrow, and/or CD25 staining
on mast cells, without meeting other WHO criteria, are diagnosed as MMAS.
Patients who do not meet any criteria are diagnosed with IA in the absence of
another IgE or non-IgE mediated diagnosis.

If a diagnosis of idiopathic anaphylaxis is made, further classification can
be considered. This is done according to the symptoms as well as the fre-
quency of attacks. Greenberger and Grammer proposed classification of pa-
tients who experience six or more episodes per year or two or more episodes
in two months as idiopathic anaphylaxis-frequent [15ee, 17]. Patients with
fewer episodes are classified as idiopathic anaphylaxis-infrequent. This dis-
tinction helps to determine who will require daily suppressive therapy such
as prednisone. In this scheme, patients can be further characterized based on
the extent of their symptoms. Those patients experiencing angioedema or
urticaria, without other systemic signs of anaphylaxis, are described as idio-
pathic anaphylaxis-angioedema. Patients experiencing symptoms of hypo-
tension, gastrointestinal disruption, bronchospasm, or cardiovascular
collapse are termed as idiopathic anaphylaxis-generalized. This type of clas-
sification system allow patients to be divided into four groups: idiopathic
anaphylaxis-generalized-infrequent; idiopathic anaphylaxis-generalized-fre-
quent; idiopathic anaphylaxis-angioedema-infrequent; or idiopathic ana-
phylaxis-angioedema-frequent. Such characterization schemes help shape
prognostic as well as therapeutic considerations.

Treatment

The long term prognosis in patients with idiopathic anaphylaxis is good. The
frequency of episodes rarely escalates in a particular patient [1]. Long term
follow-up studies have found that over 90 % of patients with frequent idi-
opathic anaphylaxis, and 65 % with infrequent idiopathic anaphylaxis, are
considered to be in remission (defined as no episodes and no corticosteroid
therapy in the past year) after a few years [18, 19¢]. Recurrence after remis-
sion is also quite rare [1]. Fatalities from IA are uncommon [1] however,
fatalities can occur in patients with cardiovascular or pulmonary disease, or
with an underlying diagnosis of mastocytosis, especially after exposure to IgE
mediated anaphylactic triggers, such as hymenoptera stings or drugs.

In general, treatment focuses on immediate treatment with self-injectable
epinephrine and maintenance therapy with anti-mast cell mediator agents
and immune suppression with glucocorticoids.
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Pharmacologic treatment

Patients with frequent symptoms require maintenance therapy. This therapy is
aimed as prophylaxis to prevent attacks as well as therapeutic for breakthrough
attacks.

H1 blockers— An H1-antihistamine is usually the first line of treat-
ment and is included along with prednisone in most treatment reg-
imens. Use of a second generation H1 blocker such as fexofenadine
180 mg or cetirizine 10 mg once or twice daily allows for selective
antagonism of peripheral histamine H1 receptors, while not causing
sedation like first generation H1 blockers. H1 antihistamines should
be used with caution in patients with renal insufficiency. Side effects
included headache, dizziness, dyspepsia, and diarrhea. In addition to
a second generation H1 blocker, a first generation H1 antihistamine
may be used as needed for breakthrough symptoms. These may in-
clude hydroxyzine 25-50 mg, or diphenhydramine 25-50 mg.

The use of combination glucocorticoid/H1 blockade is recom-
mended for patients with frequent attacks. One study showed that 19
of 22 patients had fewer attacks after the initiation of this combi-
nation of therapy. After completing this therapy, approximately 50 %
of patients went into remission [20].

Glucocorticoids- A typical regimen is initiated with 40 to 60 mg of
prednisone orally per day for one week, or until the patient's
symptoms have resolved. Various taper regimens can then be used.
One report suggests using the same dose that induced remission
every other day for two more weeks. If the patient continues to be in
remission the dose is weaned by 5 to 10 mg (still on alternate days)
every two weeks. If breakthrough symptoms occur while weaning the
dose, the dose should be increased to the last effective dose, and
weaning may be reattempted when the symptoms have ceased to
occur. Approximately 20 % of patients with frequent idiopathic
anaphylaxis will not tolerate weaning, and are considered to have
glucocorticoid-dependent idiopathic anaphylaxis. A much more
prolonged course of prednisone is required in this subset of patients.
Regimens of prednisone as described above have been shown to
decrease the frequency, as well as the likelihood, of recurrent life
threatening events in patients with idiopathic anaphylaxis [21]. Long
term side effects of glucocorticoids include adrenal insufficiency,
glaucoma, diabetes mellitus, immunosuppression, osteopenia, psy-
chosis, and a wide variety of other adverse effects. Glucocorticoids
should be used with particular caution in patients with diabetes,
hypertension, osteoporosis, immunocompromised patients, and the
elderly. It should be avoided in patients with active infections such as
varicella or measles. Because of the risk of adrenal insufficiency it
requires a slow weaning prescription in these patients.

Epinephrine- The drug of choice for acute treatment of all forms of
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anaphylaxis including idiopathic anaphylaxis. It should be ad-
ministered intramuscularly at a dose of 0.3 mg and repeated after
five minutes if no significant response is observed. Epinephrine
stimulates alpha and beta adrenergic receptors, resulting in va-
soconstriction and bronchial smooth muscle relaxation. Because
of its cardiac effects it should be used with caution in patients
with hypertension, arrhythmias, and coronary artery disease.
However, because it is the only drug that prevents or reverses
bronchospasm and cardiovascular collapse, it has no absolute
contraindications in anaphylaxis, and failure to administer epi-
nephrine early in the course of treatment has been repeatedly
implicated in anaphylaxis fatalities. Patients should administer
the drug in supine position, as opposed to while sitting or
standing. Palpitations, tachycardia, dizziness, and diaphoresis are
frequent side effects of epinephrine administration.

Mast cell stabilizers— Ketotifen is an H1-anthistamine and mast cell
stabilizer. It has been shown in a few case reports to be effective in
reducing the corticosteroid dose in corticosteroid dependent idio-
pathic anaphylaxis [22]. In this series, patients started ketotifen at
2 mg three times daily and increased to 2 mg four times daily if the
patient had recurrent episodes of anaphylaxis. Ketotifen is a first
generation H1 blocker and therefore can cause severe sedation. It
currently is not available in the USA except in ophthalmologic for-
mulations. Cromolyn sodium, another mast cell stabilizer, has a
poor systemic absorption and is therefore not effective in prevention
or treatment of anaphylaxis.

Antileukotrienes— Theoretically blocking mast cell derived CysLTs
could result in beneficial effects for patients with idiopathic ana-
phylaxis, but no convincing evidence has been reported to date to
prove its efficacy in such cases. Medications targeting synthesis or
receptor binding of CysLTs such as Zileuton, montelukast, or
zafirlukast are frequently used in patients with asthma or mast cell
disease. It is usually prescribed at bedtime at a dosage of 10 mg. They
can cause worsening depression, aggressive behavior and hallucina-
tions (mainly in children).

Omalizumab- A monoclonal antibody directed against IgE, thus
blocking its binding to mast cells and basophils and limiting the
release of mediators. It has been reported on multiple occasions to be
useful in the treatment of idiopathic anaphylaxis [19e, 23]. It has
also been reported to be effective in eliminating anaphylactic epi-
sodes in two patients with mastocytosis who also had concurrent
asthma [24, 25¢]. Omalizumab is only approved in the USA for the
treatment of asthma and chronic urticaria. It is currently an extremely
expensive medication and should be considered only in those pa-
tients who are refractory to standard regimens. It does carry a black
box warning of anaphylaxis and thus patients require observation
injections.
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Compliance with Ethics Guidelines

In addition to pharmacologic therapy, triggers associated with prior episodes,
such as exercise, stress, extreme temperatures, and alcohol should be avoided.
Medicalert jewelry should be considered.

Pediatric considerations

Systemic mastocytosis or monoclonal mast cell activation is very rare in chil-
dren. Therefore, we do not recommend a routine bone marrow examination
in children with idiopathic anaphylaxis unless one of the following are pres-

ent.

1. Presence of D816V c-kit mutation in peripheral blood

2. Tryptase levels consistently showing an increasing trend in serial mea-

surements >20 ng/ml

3. Unexplained hepatosplenomegaly, lymphadenopathy, or abnormal CBC

with diff.

The occurrence of other causes such as foods should be interrogated with
great detail in this population. Dosing regimens as outlined above should be
adjusted as per specific medication recommendations.
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