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Abstract Mast cell activation syndrome (MCAS) can be
diagnosed in patients with recurrent, severe symptoms
from mast cell (MC)-derived mediators, which are tran-
siently increased in serum and are attenuated by mediator-
targeting drugs. When KIT-mutated, clonal MC are de-
tected in these patients, a diagnosis of primary MCAS
can be made. Severe systemic reactions to hymenoptera
venom (HV) represent the most common form of anaphy-
laxis in patients with mastocytosis. Patients with primary
MCAS and HV anaphylaxis are predominantly males and
do not have skin lesions in the majority of cases, and
anaphylaxis is characterized by hypotension and syncope
in the absence of urticaria and angioedema. A normal
value of tryptase (≤11.4 ng/ml) in these patients does
not exclude a diagnosis of mastocytosis. Patients with
primary MCAS and HV anaphylaxis have to undergo life-

long venom immunotherapy, in order to prevent further
potentially fatal severe reactions.
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Introduction

Mast cell activation (MCA) occurs in a number of differ-
ent clinical conditions, including IgE-dependent allergies,
other inflammatory reactions, and mastocytosis, a group
of clonal disorders of the mast cell (MC) lineage. MCA-
related symptoms may be mild, moderate, severe, or even
life threatening. The severity of MCA depends on genetic
predisposition, the number and releasability of MC in-
volved in the reaction, the type of allergen, the presence
of specific IgE, and the presence of certain comorbidities.
In severe reactions, MCA can be documented by a sub-
stantial increase of serum tryptase level above baseline.
When symptoms are recurrent, accompanied by a tran-
sient increase in MC-derived mediators in biological
fluids, and are responsive to treatment with MC-
stabilizing or mediator-targeting drugs, the diagnosis of
mast cell activation syndrome (MCAS) is appropriate
[1••]. Hymenoptera venom allergy (HVA) is a typical
IgE-mediated reaction due to sensitization to one or more
allergens of the venom, and accounts for 1.5–34 % of all
cases of anaphylaxis [2]. In recent years, a preferential
association between HVA and mastocytosis was highlight-
ed [3•]. Therefore, patients with both diseases represent a
population requiring a specific management.
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Mast Cell Activation Syndrome Classification

MCAS can be diagnosed when patients have recurrent sys-
temic, usually severe, symptoms of MC activation, and in-
volvement of MC can be documented preferably by demon-
strating a transient increase of serum tryptase or another
established MC mediator during (or shortly after) an event;
moreover, symptoms need to respond to anti-mediator-type or
MC-stabilizing medications [1••, 4, 5]. All these criteria
should be fulfilled in order to confirm the diagnosis ofMCAS.

Recently, three distinct MCAS categories have been de-
fined as follows:

i. Primary (clonal) MCAS, when KIT-mutated, clonal MC
are detected: this category includes true mastocytosis (ac-
cording to WHO criteria, see below) and cases not fulfill-
ing sufficient criteria for systemic mastocytosis (SM) but
showing MC clonality markers, preferentially KIT muta-
tion. These latter patients may have a limited, pre-
diagnostic form of SM, also indicated as monoclonal mast
cell activation syndrome (MMAS), but their risk of devel-
oping severe life-threatening anaphylaxis is similar to pa-
tients with true SM

ii. Secondary MCAS, when there is an underlying inflam-
matory disease, often an IgE-dependent allergy, but no
KIT-mutated MC are demonstrable

iii. Idiopathic MCAS, when neither MC clonality or MCA
triggers are identified.

In some patients primary and secondary formsmay sequen-
tially occur, and a primary MC disorder does not exclude the
presence of a coexisting allergy or vice versa. Some patients
affected from primary MCAS may develop a severe anaphy-
laxis due to an underlying allergy (for example HVA and/or
drug and/or food allergy) [1••].

Systemic Mastocytosis

Mastocytosis is a heterogeneous group of clonal diseases,
characterized by proliferation and accumulation of MC in dif-
ferent tissues, mainly skin and bone marrow (BM) [6]. Cuta-
neous mastocytosis (CM), characterized by the sole involve-
ment of the skin, is typical in infants, while systemic disease
(SM) is more common in adults and involves at least one
extracutaneous organs (BM, gastrointestinal tract, lymph
nodes, and spleen), with or without skin involvement. The
majority of cases of SM are associated to a somatic
Bactivating^ point mutation [7] at codon 816 of KIT-receptor
gene, but other uncommon somatic and germ-line mutations
have been reported, most frequently in individual cases [7].

Diagnosis and classification of mastocytosis are based on
the identification of neoplastic MC by their morphological,

immunophenotypic, and molecular characteristics based on
well-established WHO criteria [6]. The diagnosis of SM is
made upon the presence of the major criterion (histological
finding of at least 15 multifocal dense MC infiltrates in BM or
other extracutaneous organs) plus 1 minor criterion, or at least
3 out of 4 minor criteria (abnormal morphology of
extracutaneous MC; serum tryptase >20 ng/ml; expression
of CD2 and/or CD25 on BM MC; detection of a mutation at
codon 816 of the KIT gene in extracutaneous organs) [6] Clin-
ical features associated with MC burden (B findings) or ag-
gressiveness of disease (C findings) are also applied to sub-
classify patients with SM.

Some patients display symptoms of MC mediators release
but do not strictly fulfill the WHO criteria for SM, despite
having KIT-mutated clonal MC and usually expressing
CD25 on BMMC: the cases were defined with various terms
including MMAS [1••, 8, 9], and clonal MC activation disor-
ders (c-MCAD) [10, 11]. MMAS has been diagnosed in pa-
tients with systemic reactions to Hymenoptera stings as well
as in patients with unexplained episodes of anaphylaxis [9,
12–16].

The clinical picture of mastocytosis is extremely heteroge-
neous, ranging from asymptomatic disease to a highly aggres-
sive course with multisystemic involvement. In patients with
indolent disease, symptoms result from the local or remote
effects of mediator release from MC, such as histamine, pro-
teases, leukotrienes, and prostaglandins. These so-called MC
mediator-related symptoms include flushing, pruritus, palpita-
tions, dizziness, hypotension, syncope, breathing difficulties,
abdominal pain, nausea, vomiting, diarrhea, headache, sweat-
ing, lethargy, fatigue, lack of concentration, irritability, anxi-
ety, depression, arthralgia, and myalgia [17]. Symptoms may
either occur in a scattered way or a constellation of symptoms
may resemble an anaphylactic reaction, which might be life
threatening as in the appearance of anaphylactic shock.

Clonal MCAS and Anaphylaxis

The prevalence of anaphylaxis in mastocytosis patients is
much higher than the 0.05–2 % estimated frequency of ana-
phylaxis in the general population [18, 19]. Indeed, it has been
reported between 22 and 49 % in adults [20–22] and between
6 and 9 % in children [20, 21]: discrepancies among different
studies might be a result of the heterogeneity of patient co-
horts, the definition of anaphylaxis, and the sensitivity of di-
agnostic techniques.

The frequency of anaphylaxis in patients with indolent SM
who have skin lesions [ISMs(+)] is lower than in ISMs(−):
Alvarez-Twose et al. reported a history of anaphylaxis char-
acterized by hypotension inmore than 90% of ISMs(−), while
only 28 of their 114 ISMs(+) patients (24.5 %) presented an
anaphylactic episode [10].
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A wide variety of stimuli (venom, drug, food) can trigger
anaphylaxis in patients with mastocytosis, but for certain pa-
tients, no eliciting factors can be identified despite a compre-
hensive allergy workup and, therefore, the term Bidiopathic
anaphylaxis^ is used.

It has been reported that mastocytosis patients who experi-
ence anaphylaxis with one trigger do not react with others
[22]. This is confirmed also in our experience: noteworthy,
90 % of our ISMs(−) patients diagnosed after HVA do not
refer anaphylaxis with other elicitors (Table 1).

Hymenoptera Venom Allergy and Clonal MCAS

Hymenoptera stings represent the most common trigger of
anaphylaxis in subjects with clonal MCAS (c-MCAS)
[20–22]. On the other hand, the frequency of c-MCAS in
subjects with HVA ranged from 1 to 7.9 %: the lower preva-
lence reported in some studies may be explained by the low
sensitivity of screening tests or by the lack of a comprehensive
BM evaluation, including flow cytometry and sensitive KIT
mutation detection [3•].

The association between HVA and c-MCAS was initially
described mainly in patients with urticaria pigmentosa
[23–25], but HVA is more frequent in patients without skin
involvement from mastocytosis [11, 12, 26–29].

We reported for the first time results of routine BM evalu-
ation in patients with HVA and raised tryptase, identifying a
percentage of c-MCAS as high as 7.9 % [12]. In that series,
20 % of cases of ISM or MMAS would not have been diag-
nosed without the Bminor criteria^ of flow cytometry, KIT
mutation analysis, or both. In an update of our series including
414 SM and 20 MMAS, more than half of patients suffered
from a systemic reaction to HV (Fig. 1).

Patients with HVA and c-MCAS without skin involvement
are predominantly males and they display significantly lower
MC burden, lower levels of serum tryptase, and lower fre-
quency of dense compact MC aggregates in BM sections than
ISMs(+) patients. They also frequently show coexisting

populations of phenotypically normal and aberrant MC in
the BM, and a lower frequency of multilineage KIT mutation
[10, 11]. The majority of patients do not report MCA symp-
toms between acute episodes. Therefore, the majority of these
patients may have HVA severe reactions as the sole clinical
manifestation of mastocytosis.

Anaphylactic reactions are characterized in the majority of
cases by absence of angioedema and erythema and predomi-
nance of cardiovascular symptoms, such as hypotension lead-
ing to loss of consciousness [11, 22, 30].

The Spanish group identified that four clinical elements
(male sex, presyncopal and/or syncopal episodes, absence of
urticaria/angioedema, and serum tryptase >25 ng/ml) are in-
dependent predictive factors of having a clonal systemic MC
disease in patients suffering from insect bite anaphylaxis with-
out mastocytosis in the skin. The evaluation of these parame-
ters—the so-called REMA score—provides criteria for BM
examination, in order to maximize the chance of finding a c-
MCAS [10].

In our first study, only patients with systemic reaction to
HV and raised basal tryptase levels underwent BM examina-
tion, but recently, we showed that also patients with normal
basal tryptase and HVA characterized by hypotension are at
high risk to have c-MCAS [31••]. In this last series, tryptase
values ≥7.95 ng/ml seem to be associated to the risk of SM
with the highest values of sensitivity and specificity, above all
when severe anaphylaxis occurred without skin symptoms.
These results raise issues about the role of clonal CD25+

MC bearing activating mutations in c-kit (which appear to
result in a hyper-responsive MC phenotype) as biomarkers
for severe systemic reaction after Hymenoptera sting. Nowa-
days, we suggest that patients who have HVA presenting with
hypotension and loss of consciousness without urticaria and
angioedema during the anaphylactic reaction worth a BM ex-
amination to detect a possible c-MCAS, even in case of nor-
mal serum tryptase. These patients have a very low MC bur-
den, and the BM study should be necessarily performed in
Reference Centers for MC diseases, using highly sensitive
and adequate techniques.

Table 1 Incidence of
anaphylaxis induced by other
elicitors in 235 patients with
MMAS and ISM with systemic
reaction after Hymenoptera sting
as a presenting symptom (data
from GISM of Verona,
unpublished data)

MMAS, n (%) ISMs(−), n (%) ISMs(+), n (%)

No other elicitors (HVA only) 15 (93.7) 154 (90.1) 40 (83.3)

Drug 0 7 (4.1) 6 (12.5)

Drug and food 0 1 (0.6) 1 (2.1)

Food 0 3 (1.7) 0

Idiopathic 1 (6.3) 3 (1.7) 1 (2.1)

Diptera sting 0 3 (1.7) 0

Total 16 171 48

MMASmonoclonal mast cell activation syndrome, ISMs(−) indolent systemicmastocytosis without skin involve-
ment, ISMs(+) indolent systemic mastocytosis with skin involvement, GISM Gruppo Interdisciplinare per lo
Studio della Mastocitosi
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Surprisingly, HVA seems to be absent in patients with
the aggressive subtypes of SM, who harbor the highest
mast cell load [32, 33] and progression to aggressive
mastocytosis or an associated hematological malignancy
in patients with SM initially presenting with HVA has not
been reported yet [34].

Management of Patients with Clonal MCAS
and HVA

There are some arguments in the management of patients with
c-MCAS and HVA. First of all, the effectiveness of immuno-
therapy depends on the correct identification of Hymenoptera
venom allergen and an incorrect choice of immunotherapy
does not protect from further sting reactions and, in some
cases, a development of new sensitization.

Other important points are to confirm the safety of immu-
notherapy, understand which patients are candidate to these
treatment and how long they have to undergo.

Another matter of debate is whether patients with c-MCAS
always have to bring with them the emergency kit, regardless
of fact they are undergoing to immunotherapy or not.

Diagnosis of HVA

HVA is a typical IgE-mediated reaction due to sensitization to
one or more allergens of the venom, and accounts for 1.5–
34 % of all cases of anaphylaxis [2]. The severity can vary
from large local reactions (a swelling greater than 10 cm last-
ing up to 24 h) to systemic anaphylaxis, the most severe reac-
tion which can occur. According to Mueller, the reactions are
classified into 4 degrees of increasing severity [35].

The diagnosis of HVA is based on combination of a history
of reactions to stings and positive IgE antibodies which may
be revealed by intradermal testing with venom or by measure-
ment of specific IgE in serum [36]. The diagnosis is easy when
a patient has recognized the culprit insect, for example, be-
cause of the loss of the stinger (typical of honey bees) and
there is a positive result to intradermal test with the corre-
sponding venom. However, in most patients, the recognition
is uncertain and skin tests showmultiple positive results, mak-
ing difficult the choice of venom to be used for specific
immunotherapy.

Indication for the Diagnosis of Insect Venom Allergy

Current guidelines indicate that the diagnostic tests should be
performed only in patients who suffered an anaphylactic reac-
tion in their medical history [36, 37]. In fact, asymptomatic
sensitization (AS) to bee and wasp venom occurs frequently in
in vitro tests, and 27.1 to 40.7 % of the European general
population is reported to have detectable specific IgE (sIgE)
to Hymenoptera venom [38, 39]. Furthermore, AS is related to
total IgE (tIgE) levels: in healthy subjects with high tIgE
levels, sIgE to Hymenoptera venoms was demonstrable in
up to 66.7 % of investigated subjects [39]. One of the main
cause of AS is the presence of sIgE against cross-reactive
carbohydrate determinants (CCDs) in the serum [40, 41]:
these carbohydrate structures are present in plants and inver-
tebrates and IgE antibodies against CCDs are found in patients
allergic to pollen or insect venom. Nevertheless, a large por-
tion of subjects sensitized to nonglycosylated venom allergens
tolerate Hymenoptera stings well.

A recent study showed that only 5.3 % of patients sensi-
tized to Hymenoptera sting and with detectable sIgE had se-
vere systemic reactions (SSRs) after a sting re-challenge. As
compared to the general population, these subjects presented a
9.5-fold higher risk for large local reactions (LLRs) but not for
SSRs. Therefore, the frequency of reactors seems to be com-
parable with the risk of the general population and far less than
the risk for a re-sting reaction in allergic patients, which was

Fig. 1 Incidence of HVA in different variants of systemic mastocytosis
(SM) and in monoclonal mast cell activation syndrome (MMAS) in our
series of 434 patients. No patient initially presenting with hymenoptera
anaphylaxis progressed to ASM; however, 1 patient with ISMs(−) and
HVA developed a chronic myeloid leukemia and 1 patient with MMAS
developed a myelofibrosis after 4.5 and 7 years from mastocytosis diag-
nosis, respectively. ISMs(−): indolent systemic mastocytosis without skin
lesions. ISMs(+): indolent systemic mastocytosis with skin lesions. ASM:
aggressive systemic mastocytosis. ISM-AHNMD: indolent systemic
mastocytosis-associated clonal hematological non-mast cell disease
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reported between 25 and 52 % after deliberated sting chal-
lenges [42].

Although there was a considerable progress in the devel-
opment of diagnostic tools, such as the basophil activation test
(BAT) and component resolve diagnosis, it is still not possible
to use in vitro tests to differentiate between AS, LLRs, and
SSRs. Since the current guidelines of the European Academy
of Allergy do not advice to treat the patients with positive skin
test or sIgE who were not stung or tolerated the sting, diag-
nostic tests have to be performed only in subjects who suffered
an anaphylactic reaction to an insect sting and therefore are
candidates to immunotherapy. Up to now, this approach is
recommended also for mastocytosis patients even though
more studied are mandatory to determine if in such patients
an early diagnosis could be useful in view of a prophylactic
treatment.

Diagnostic Tests

These include the in vivo (prick test and intradermal test) and
in vitro (serological) tests. Generally, guidelines recommend
sIgE determination and skin testing not earlier than 2 weeks
after the sting because sIgE levels could be decreased or even
undetectable. If negative, tests can be easily repeated and in
some cases they become positive few weeks later [36, 43].

For both skin test and measurement of sIgE, the extract of
all available Hymenoptera venom should be used, including
Polistes dominulus (PD), which is largely diffused in Europe
[44], especially in the Mediterranean areas (Italy, Greece,
Spain, France, and North Africa). PD is different from Amer-
ican species (AP) that are not present in Europe and some
studies show that American and European species of Polistes
are phylogenetically distant. Therefore, the diagnostic workup
for Hymenoptera sting should always include PD, at least in
the Mediterranean areas, as the AP mix may lead to a false
negative result [45].

& In vivo test: Skin prick tests are performed with the stan-
dard concentration of insect venom ranging from 1 to
100 mcg/ml. If skin prick tests are negative, intradermal
tests are then performed with concentrations of 0.001 to
1 mcg/ml. Higher concentrations may lead to false posi-
tive results [46]. Skin testing are usually safe in patients
with c-MCAS [46]: nevertheless, a close medical supervi-
sion and the immediate availability of the resuscitation
facilities (intravenous access, the possibility of immediate
administration of epinephrine, fluids, oxygen, steroids,
and antihistamine drugs) are recommended [46, 47].

& In vitro test: The first level test is the detection of specific
IgE against major natural allergens of venom (CAP assay).
Thanks to modern molecular biology technology, in the
last decade it has become possible to determine the pres-
ence of sIgE against purified and recombinant allergens

[48], such as Api m 1 and Api m 10 from honey bee
venom, Ves v 5 from yellow jacket venom, Pol d 5 from
wasp venom, and also CCD. The detection of these
recombinants allowed a more precise diagnosis with the
identification of the causative venom in patients with ap-
parent double sensitization to yellow jacket and wasp
(Polistes) venom or to honeybee and yellow jacket venom
[49].

Other available techniques include CAP-inhibition assay
and basophil activation test (BAT); of note, these are more
expensive, time-consuming, and difficult to interpret.

It is well known that there is an association between Hy-
menoptera anaphylaxis with a negative allergy study and the
presence of an underlying SM [12, 50–52]. This phenomenon
has been attributed to an increased absorption of circulating
IgE by a large amount of mast cells [53], or to a direct activity
of Hymenoptera venom [54]. Several reports suggest that the
absence of sensitization is more frequent in patients with
mastocytosis [26]. These patients represent a diagnostic di-
lemma because choosing the extract to be used in case of
negative tests is tricking, and diagnostic sting challenge would
not be ethical, since its negative predictive value is low. Since
patients with negative standard tests who exhibited a sensiti-
zation in cellular tests have been described, basophil histamine
release test could be a suitable diagnostic option in skin test-
negative patients with mastocyosis [25, 50].

The data on BAT in patients with negative skin test and
serum IgE vary in different centers. An Italian study showed
that negative standard test are reliable and BAT did not add
useful information [46]. Other studies reported the usefulness
of the method in false-negative patients with a sensitivity
reaching 81–87 % in patients with mastocytosis [55, 56].

On the other hand, sIgE levels generally decrease in the
long term after a sting [57, 58]; therefore, if the allergic reac-
tion in mastocytosis patients occurred many years before, the
negativity of test could depend from this physiologic decrease
and it could be useful to repeat further tests in order to detect a
possible sensitization.

Therapy

The therapy of patients with HVA and c-MCAS includes
drugs for emergency and immunotherapy.

Drugs for Emergency

Intramuscular adrenaline is as first-line treatment of anaphy-
laxis and it must be used before instituting other interventions.
Adrenaline is the only drug able to contrast the hypotension.
This concept has to be clearly illustrated to patients and their
doctors, because a delay on adrenaline administration can be
fatal [59]. This drug must be administered not only to all
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patients experiencing anaphylaxis but also in patients who
have clinical features that are likely to evolve into anaphylax-
is. Patients must use antihistamines and the steroids only after
adrenaline, because antihistamines only relieve the cutaneous
symptoms.

Patients with c-MCAS are more prone to anaphylaxis epi-
sodes especially after Hymenoptera sting; therefore, they
should carry with them an emergency kit irrespective of test
results. Moreover, patients with mastocytosis who have expe-
rienced SSRs should carry two or more epinephrine self-in-
jectors. In the recent position paper of European Academy,
this is also advised for all mastocytosis patients treated with
venom immunotherapy (VIT), even if they had reached the
maintenance dose [18].

When prescribing epinephrine, it is very important to ex-
plain to patients and relatives how and when to use the auto-
injector, by simulating the self-administration, and also to
schedule annual retraining of its use. This point is of huge
importance and all efforts for a correct educations of patients
and their families should be carried out, because there are still
reports that show how many patients are unable to properly
use the adrenaline auto-injector in case of anaphylaxis for
many reasons (miss to carry the auto-injector, fail to
recognize symptoms, fear to use adrenaline or not trained to
use the device) [60, 61].

Immunotherapy

VIT is recognized as a life-saving treatment for HVA patients.
After some debate, mainly due to safety concerns [24], it is
now generally accepted that VIT should be anyway given. As
a matter of fact, it was also suggested that VITmay be safe and
effective also in patients with HVA and SM [8, 27]. Recently,
more robust recommendations were provided for the use of
VIT in patients with SM and HVA, based on a large dataset
[47]. In this study, VIT was well tolerated, although a slightly
higher number of adverse events was seen with the rush-
modified induction regimen. Thus, despite a statistical signif-
icance was not achieved, it would be reasonable to suggest a
less aggressive induction in patients with SM.At variance with
previous reports [62], none of the patients discontinued the
treatment due to VIT-related side effects, and no reaction
was observed during the maintenance period. Another relevant
aspect is that VIT conferred a full protection in the vast major-
ity of patients, as observed in patients without SM [63] and in
patients receiving an extended maintenance regimen [64].

Although component resolved diagnosis is not recom-
mended at present time, patients who are not protected with
standard immunotherapy should be evaluated for minor com-
ponents such as Api 10 or others [65].

A recent review showed that the incidence of side effects
during VIT in mastocytosis patients was around 18.9 % [3],
with a large variation (0–46 %), similar to the normal

population: generally vespid VIT was tolerated better (0–
15 % of side-effects) than honeybee VIT [66].

Pretreatment with a H1 antihistamine reduces the number
and severity of LLRs and mild SRs to VIT, such as urticaria
and angioedema, both in normal population and in
mastocytosis patients [37, 67]. De Olano et al. considered
VIT in mastocytosis patients as a risky procedure, and they
used premedication (oral disodium cromoglicate) and inten-
sive care unit or monitored setting with management for re-
suscitation in all patients [20].

More recently, several case reports showed that a pretreat-
ment with anti-IgE monoclonal antibodies may permit more
rapid and higher doses of allergen immunotherapy: ISM pa-
tients who experienced SRs to VIT were able to tolerate it
following pretreatment with omalizumab [68, 69].

No data on the long-term efficacy of VIT in mastocytosis
patients are available. However, fatal cases occurred in pa-
tients who were stung after discontinuing VIT: in details,
one patient died when stung 4 years after a 5-year course of
VIT, and another died 6 months after a 2.5-year course of VIT
[54]. In our center, we evaluated 6 patients who developed
SSRs to HV after discontinuation of 5-years course of VIT
and all were found affected by primary MCAS. Again, it has
to be underlined the importance of a full hematological char-
acterization in all patients presenting with HVA features sug-
gestive for an underlying c-MCAS, even in the presence of not
so elevated serum tryptase levels.

In order to better improve the compliance of patients who
have to continue the injections lifelong, a 3–4-month extended
interval can be proposed, since this maintenance schedule,
adopted after 5 years of immunotherapy, is safe and effective.
However, the dose interval cannot be extended indefinitely
and, for example, a 6-month interval was found to be inade-
quate [64]. All VIT-treated mastocytosis patients, even in the
maintenance phase, should carry epinephrine self-injectors
because of the persistent risk of SSR and the possibility that
SSR may also occur after a sting of an insect whose venom
was not used for VIT [70].

Conclusions

The occurrence of c-MCAS in patients with HVA is now well
ascertained, but probably still underestimated. In particular,
HVA represents one of the most frequent clinical presentations
in indolent SM without skin lesions.

The diagnosis of c-MCAS is of paramount clinical rele-
vance to establish proper duration of VIT, which can protect
the patient from other serious or even fatal reactions. A precise
diagnosis of the culprit insect is mandatory in patients with
mastocytosis who suffered from HVA. If the results are nega-
tive, procedures like skin tests and sIgE analysis should be
repeated. If still, the result is negative, the BAT and
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recombinant allergens increase the sensitivity and lead to the
correct diagnosis in the majority of cases.

Allergen immunotherapy is the only causative treatment of
insect venom allergy. The effectiveness of the treatment in
mastocytosis patients with standard dose is slightly lower than
in general population. Lifelong treatment is recommended in
subjects with a diagnosis of primary MCAS.

Some aspects still remain unclear, such as why some pa-
tients with SM develop anaphylaxis following insect stings,
while others do not, or why many patients react only to stings
of one genus of Hymenoptera and tolerate others.

Take Home Message

& HVA represents the most common trigger of anaphylaxis
in subjects with mastocytosis.

& HVA patients rarely refer anaphylaxis with other elicitors.
& The phenotype of patients with c-MCAS and severe HVA

is characterized by the following:

– Male sex
– Absence of skin lesions in the majority of cases
– Not very high basal tryptase levels
– Syncope and hypotension with absence of urticaria and

angioedema

& The normal value of tryptase (≤11.4 ng/ml) in patients
with HVanaphylaxis does not exclude a c-MCAS; there-
fore, these patients, in absence of cutaneous lesions, have
to undergo an hematological procedure if they have an
anaphylaxis characterized by severe hypotension without
urticaria and angioedema.

& In case of systemic reaction after Hymenoptera sting in
patients with c-MCAS, it is mandatory to perform in vivo
and in vitro tests to identify the culprit insect venom and
then to start a correct immunotherapy which must to be
continued lifelong.

& It is important to confirm the diagnosis of c-MCAS in
patients with HVA:

– Before to decide to stop VIT because, in patients with a
diagnosis of c-MCAS, VIT must be continued lifelong

– In order to give them a proper advice on the use of
adrenaline

– To investigate and manage other manifestations of c-
MCAS, such as osteoporosis

Compliance with Ethical Standards

Conflict of Interest Dr. Bonifacio reports grants from Novartis Farma
and personal fees from Ariad Pharmaceuticals and Amgen. Drs.
Bonadonna, Bonifacio, Lombardo, and Zanotti declare no conflicts of
interest.

Human and Animal Rights and Informed Consent This article does
not contain any studies with human or animal subjects performed by any
of the authors.

References

Papers of particular interest, published recently, have been
highlighted as:
• Of importance
•• Of major importance

1.•• Valent P, Akin C, ArockM, BrockowK, Butterfield JH, Carter MC,
et al. Definitions, criteria and global classification of mast cell dis-
orders with special reference to mast cell activation syndromes: a
consensus proposal. Int Arch Allergy Immunol. 2012;157:215–25.
Consensus paper from a group of experts defining criteria for
diagnosis of mast cell disorders and proposing a global unifying
classification of all mast cell disorders. These criteria help to
diagnose mast cell activation syndromes.

2. Bilò BM, Bonifazi F. Epidemiology of insect-venom anaphylaxis.
Curr Opin Allergy Clin Immunol. 2008;8:330–7.

3.• Niedoszytko M, Bonadonna P, Oude Elberink JN, Golden DB.
Epidemiology, diagnosis, and treatment of Hymenoptera venom
allergy in mastocytosis patients. Immunol Allergy Clin North Am.
2014;34(2):365–81. Complete review about the management of
patients with clonal mast cell disorders and Hymenoptera ven-
om allergy, with particular attention of diagnosis and treatment
of these patients.

4. Hamilton MJ, Hornick JL, Akin C, Castells MC, Greenberger NJ.
Mast cell activation syndrome: a newly recognized disorder with
systemic clinical manifestations. J Allergy Clin Immunol.
2011;128:147–52.

5. Valent P. Mast cell activation syndromes: definition and classifica-
tion. Allergy. 2013;68:417–24.

6. Horny HP et al., editors. WHO classification of tumors of hemato-
poietic and lymphoid tissues. 4th ed. Lyon (France): IARC Press;
2008. p. 54–63.

7. Garcia-Montero AC, Jara-Acevedo M, Teodosio C, Sanchez ML,
Nunez R, Prados A, et al. A KIT mutation in mast cells and other
bone marrow hematopoietic cell lineages in systemic mast cell dis-
orders: a prospective study of the SpanishNetwork onMastocytosis
(REMA) in a series of 113 patients. Blood. 2006;108(7):236672.

8. Bonadonna P, Zanotti R, Caruso B, Castellani L, Perbellini O, et al.
Allergen specific immunotherapy is safe and effective in patients
with systemic mastocytosis and Hymenoptera allergy. J Allergy
Clin Immunol. 2008;121:256–7.

9. Sonneck K, Florian S, Müllauer L, Wimazal F, Födinger M, Sperr
WR, et al. Diagnostic and subdiagnostic accumulation of mast cells
in the bone marrow of patients with anaphylaxis: monoclonal mast
cell activation syndrome. Int Arch Allergy Immunol. 2006;142:
158–64.

10. Alvarez-Twose I, Gonzalez de Olano D, Sánchez-Muñoz L, Matito
A, Esteban-López MI, Vega A, et al. Clinical, biological and mo-
lecular characteristics of systemic mast cell disorders presenting
with severe mediator-related symptoms. J Allergy Clin Immunol.
2010;125:1269–78.

11. Alvarez-Twose I, Zanotti R, González-de-Olano D, Bonadonna P,
VegaA,Matito A, et al. Nonaggressive systemicmastocytosis (SM)
without skin lesions associated with insect-induced anaphylaxis

Curr Allergy Asthma Rep  (2016) 16:5 Page 7 of 9  5 



shows unique features versus other indolent SM. J Allergy Clin
Immunol. 2014;133:520–8.

12. Bonadonna P, Perbellini O, Passalacqua G, Caruso B, Colarossi S,
Dal Fior D, et al. Clonal mast cell disorders in patients with sys-
temic reactions to Hymenoptera stings and increased serum tryptase
levels. J Allergy Clin Immunol. 2009;123:680–6.

13. Akin C, Scott LM, Kocabas CN, Kushnir-Sukhov N, Brittain E,
Noel P, et al. Demonstration of an aberrant mast cell population
with clonal markers in a subset of patients with Bidiopathic^ ana-
phylaxis. Blood. 2007;110:2331–3.

14. Pardanani A, Chen D, Abdelrahman RA, Reichard KK, Zblewski
D, Wood AJ, et al. Clonal mast cell disease not meeting WHO
criteria for diagnosis of mastocytosis: clinicopathologic features
and comparison with indolent mastocytosis. Leukemia. 2013;27:
2091–4.

15. Picard M, Giavina-Bianchi P, Mezzano V, Castells M. Expanding
spectrum of mast cell activation disorders: monoclonal and idio-
pathic mast cell activation syndromes. Clin Ther. 2013;35:548–62.

16. Gülen T, Hägglund H, Sander B, Dahlén B, Nilsson G. The pres-
ence ofmast cell clonality in patients with unexplained anaphylaxis.
Clin Exp Allergy. 2014;44:1179–87.

17. Valent P, Akin C, Escribano L, Födinger M, Hartmann K, Brockow
K, et al. Standards and standardization in mastocytosis: consensus
statements on diagnostics, treatment recommendations and re-
sponse criteria. Eur J Clin Invest. 2007;37:435–53.

18. Muraro A, Werfel T, Hoffmann-Sommergruber K, Roberts G,
Beyer K, Bindslev-Jensen C, et al. EAACI Food Allergy and
Anaphylaxis Guidelines Group. Anaphylaxis: guidelines from the
European Academy of Allergy and Clinical Immunology. Allergy.
2014;69:1026–45.

19. Lieberman P, Camargo Jr CA, Bohlke K, Jick H,Miller RL, Sheikh
A, et al. Epidemiology of anaphylaxis: findings of the American
College of Allergy, Asthma and Immunology Epidemiology of
Anaphylaxis Working Group. Ann Allergy Asthma Immunol.
2006;97:596–602.

20. Gonzalez de Olano D, Hoz de la Caballer B, Núñez López R,
Sánchez Muñoz L, Cuevas Agustín M, Diéguez MC, et al.
Prevalence of allergy and anaphylactic symptoms in 210 adult
and pediatric patients with mastocytosis in Spain: a study of the
Spanish Network on Mastocytosis (REMA). Clin Exp Allergy.
2007;37:1547–55.

21. Brockow K, Jofer C, Behrendt H, Ring J. Anaphylaxis in patients
with mastocytosis: a study on history, clinical features and risk
factors in 120 patients. Allergy. 2008;63:226–32.

22. Gulen T, Hagglund H, Dahlen B, Nilsson G. High prevalence of
anaphylaxis in patients with systemic mastocytosis: a single-centre
experience. Clin Exp Allergy. 2014;44:121–9.

23. Ludolph-Hauser D, Ruëff F, Fries C, Schöpf P, Przybilla B.
Constitutively raised serum concentrations of mast-cell tryptase
and severe anaphylactic reactions to Hymenoptera stings. Lancet.
2001;357(9253):361–2.

24. Oude Elberink JNK, de Moncky JGR, Kors JW, van Doormaal JJ,
Dubois AE. Fatal anaphylaxis after a yellow jacket sting, despite
venom immunotherapy, in two patients with mastocytosis. J
Allergy Clin Immunol. 1997;99:153–4.

25. Rueff F, Placzek M, Przybilla B. Mastocytosis and Hymenoptera
venom allergy. Curr Opin Allergy Clin Immunol. 2006;6:284–8.

26. Dubois AE. Mastocytosis and Hymenoptera allergy. Curr Opin
Allergy Clin Immunol. 2004;4(4):291–5.

27. Gonzalez-de-Olano D, Alvarez-Twose I, Esteban-López MI,
Sánchez-Muñoz L, de Durana MD, Vega A, et al. Safety and effec-
tiveness of immunotherapy in patients with indolent systemic
mastocytosis presenting with Hymenoptera venom anaphylaxis. J
Allergy Clin Immunol. 2008;121:519–26.

28. Zanotti R, Bonadonna P, Bonifacio M, Artuso A, Schena D,
Rossini, et al. Isolated bone marrow mastocytosis: an

underestimated subvariant of indolent systemic mastocytosis.
Haematologica. 2011;96:482–4.

29. Bonadonna P, Zanotti R, Müller U. Mastocytosis and insect venom
allergy. Curr Opin Allergy Clin Immunol. 2010;10(4):347–53.

30. Alvarez-Twose I, Bonadonna P, Matito A, Zanotti R, González-de-
Olano D, Sánchez-Muñoz L, et al. Systemic mastocytosis as a risk
factor for severe Hymenoptera sting-induced anaphylaxis. J Allergy
Clin Immunol. 2013;131(2):614–5.

31.•• Zanotti R, Lombardo C, Passalacqua G, Caimmi C, Bonifacio M,
De Matteis G, et al. Clonal mast cell disorders in patients with
severe Hymenoptera venom allergy and normal serum tryptase
levels. J Allergy Clin Immunol. 2015;136(1):135–9. Paper that
shows that the absence of urticaria or angioedema in severe
reactions to hymenoptera stings with hypotension may repre-
sent the most relevant factor in identifying patients with
mastocytosis regardless of their serum tryptase.

32. van Anrooij B, van der Veer E, de Monchy JG, van der Heide S,
Kluin-Nelemans JC, van Voorst Vader PC, et al. Higher mast cell
load decreases the risk of Hymenoptera venom-induced anaphylax-
is in patients with mastocytosis. J Allergy Clin Immunol.
2013;132(1):125–30.

33. Wimazal F, Geisser O, Shnawa P, Sperr WR, Valent P. Severe life-
threatening or disabling anaphylaxis in patients with systemic
mastocytosis: a single-center experience. Int Arch Allergy
Immunol. 2011;157:399–405.

34. Castells MC, Hornick JL, Akin C. Anaphylaxis after hymenoptera
sting: is it venom allergy, a clonal disorder, or both? J Allergy Clin
Immunol Pract. 2015;3(3):350–5.

35. Mueller H. Diagnosis and treatment of insect sensitivity. J Asthma
Resp. 1966;3:331.

36. Bilò BM, Rueff F, Mosbech H, Bonifazi F, Oude-Elberink JN,
Birnbaum J, et al. Diagnosis of Hymenoptera venom allergy.
Allergy. 2005;60:1339–49.

37. Bonifazi F, Jutel M, Biló BM, Birnbaum J, Muller U. EAACI
Interest Group on insect venom hypersensitivity. Prevention and
treatment of hymenoptera venom allergy: guidelines for clinical
practice. Allergy. 2005;60:1459–70.

38. Schafer T, Przybilla B. IgE antibodies to Hymenoptera venoms in
the serum are common in the general population and are related to
indications of atopy. Allergy. 1996;51:372–7.

39. Sturm GJ, Schuster C, Kranzelbinder B, Wiednig M, Groselj-Strele
A, Aberer W. Asymptomatic sensitization to Hymenoptera venom
is related to total immunoglobulin E levels. Int Arch Allergy
Immunol. 2008;148:261–4.

40. Sturm GJ, Jin C, Kranzelbinder B, Hemmer W, Sturm EM,
Griesbacher A, et al. Inconsistent results of diagnostic tools hamper
the differentiation between bee and vespid venom allergy. PLoS
One. 2011;6:e 20842.

41. HemmerW, FockeM, Kolarich D,Wilson IB, Altmann F,Wohrl S,
et al. Antibody binding to venom carbohydrates is a frequent cause
for double positivity to honeybee and yellow jacket venom in pa-
tients with stinging-insect allergy. J Allergy Clin Immunol.
2001;108:1045–52.

42. Sturm GJ, Kranzelbinder B, Schuster C, Sturm EM, Bokanovic D,
Vollmann J, et al. Sensitization to Hymenoptera venoms is com-
mon, but systemic sting reactions are rare. J Allergy Clin Immunol.
2014;133:1635–43.

43. Przybilla B, Rueff F. Insect stings: clinical features and manage-
ment. Dtsch Arztebl Int. 2012;109:238–48.

44. Severino M, Campi P, Macchia D, Manfredi M, Turillazzi S,
Spadolini I, et al. European Polistes venom allergy. Allergy.
2006;61:860–3.

45. Bonadonna P, Caruso B, Labardi D, DamaA, SennaG, Passalacqua
G. Treatment with American Polistes venom was ineffective in an
Italian patient allergic to European Polistes. Allergy. 2007;62(8):
966–7.

 5 Page 8 of 9 Curr Allergy Asthma Rep  (2016) 16:5 



46. Bonadonna P, Zanotti R,Melioli G, Antonini F, Romano I, Lenzi L,
et al. The role of basophil activation test in special populations with
mastocytosis and reactions to hymenoptera sting. Allergy. 2012;67:
962–5.

47. Bonadonna P, Gonzalez-de-Olano D, Zanotti R, Riccio A, De
Ferrari L, Lombardo C, et al. Venom immunotherapy in patients
with clonal mast cell disorders: efficacy, safety, and practical con-
siderations. J Allergy Clin Immunol Pract. 2013;1:474–8.

48. Müller UR. Recombinant Hymenoptera venom allergens. Allergy.
2002;57:570–6.

49. Incorvaia C, Mauro M, Pravettoni V, Pucci S. Hypersensitivity to
Hymenoptera venom: advances in diagnosis and implications for
treatment. Recent Patents on Inflammation & Allergy Drug
Discovery 2011, 5, 128–135 (A)

50. Kosnik M, Korosec P. Importance of basophil activation testing in
insect venom allergy. Allergy Asthma Clin Immunol. 2009;5(1):11.

51. Golden DB, Tracy JM, Freeman TM, Hoffman DR. Negative ven-
om skin test results in patients with histories of systemic reaction to
a sting. J Allergy Clin Immunol. 2003;112:495–8.

52. KrankeB, SturmG,AbererW. Negative venom skin test results and
mastocytosis. J Allergy Clin Immunol. 2004;113:180–1.

53. Haeberli G, Bronnimann M, Hunziker T, Muller U. Elevated basal
serum tryptase and hymenoptera venom allergy: relation to severity
of sting reactions and to safety and efficacy of venom immunother-
apy. Clin Exp Allergy. 2003;33:1216–20.

54. Kors JW, van Doormaal JJ, de Monchy JG. Anaphylactoid shock
following Hymenoptera sting as a presenting symptom of systemic
mastocytosis. J Intern Med. 1993;233(3):255–8.

55. Gonzalez-de-Olano D, Alvarez-Twose I, Morgado JM, Lopez MI,
Castro AV, Diaz D, et al. Evaluation of basophil activation in
mastocytosis with Hymenoptera venom anaphylaxis. Cytometry
B Clin Cytom. 2011;80:167–75.

56. Bidad K, Nawijn MC, van Oosterhout AJ, van der Heide S,
Elberink JN. Basophil activation test in the diagnosis and monitor-
ing of mastocytosis patients with wasp venom allergy on immuno-
therapy. Cytometry B Clin Cytom. 2014;86:183–90.

57. Kosnik M. Anaphylaxis to venom without IgE antibody. Allergy.
2000;55:676–7.

58. Mosbech H, Christensen J, Dirksen A, Soborg M. Insect allergy.
Predictive value of diagnostic tests: a three-year follow-up study.
Clin Allergy 1986;16:433–40.25 venom immunotherapy

59. Simons FER, Ardusso LR, Bilo MB, Dimov V, Ebisawa M, El-
Gamal YM, et al. 2012 update: World Allergy Organization
Guidelines for the assessment and management of anaphylaxis.
Curr Opin Allergy Clin Immunol. 2012;12:389–99.

60. Ridolo E, Montagni M, Bonzano L, Savi E, Peveri S, Costantino
MT, et al. How far from correct is the use of adrenaline auto-injec-
tors? A survey in Italian patients. Emerg Med. 2015

61. Song TT, Worm M, Lieberman P. Anaphylaxis treatment: current
barriers to adrenaline auto-injector use. Allergy. 2014;69(8):983–
91.

62. Niedoszykto M, DeMonchy J, vanDoormal JJ, Jassem E, Oude
Elberink JNG. Mastocytosis and insect venom allergy: diagnosis,
safety and efficacy of venom immunotherapy. Allergy. 2009;64:
1237–45.

63. Incorvaia C, Frati F, Dell’Albani I, Robino A, Cattaneo E, Mauro
M, et al. Safety of hymenoptera venom immunotherapy: a system-
atic review. Expert Opin Pharmacother. 2011;12:2527–32.

64. Simioni L, Vianello A, Bonadonna P, Marcer G, Severino M,
Pagani M, et al. Efficacy of venom immunotherapy given every 3
or 4 months: a prospective comparison with the conventional reg-
imen. Ann Allergy Asthma Immunol. 2013;110:51–4.

65. Cifuentes L, Vosseler S, Blank S, Seismann H, Pennino D, et al.
Identification of Hymenoptera venom-allergic patients with nega-
tive specific IgE to venom extract by using recombinant allergens. J
Allergy Clin Immunol. 2014;133(3):909–10.

66. Bilò BM, Bonifazi F. Hymenoptera venom immunotherapy.
Immunotherapy. 2011;3(2):229–46.

67. Engler RJ, Davis WS. Rush Hymenoptera venom immunotherapy:
successful treatment in a patient with systemic mast cell disease. J
Allergy Clin Immunol. 1994;94:556–9.

68. Galera C, Soohun N, Zankar N, Caimmi S, Gallen C, Demoly P.
Severe anaphylaxis to bee venom immunotherapy: efficacy of pre-
treatment and concurrent treatment with omalizumab. J Investig
Allergol Clin Immunol. 2009;19:225–9.

69. Kontou-Fili K. High omalizumab dose controls recurrent reactions
to venom immunotherapy in indolent systemic mastocytosis.
Allergy. 2008;63:376–8.

70. Reimers A, Müller U. Fatal outcome of a vespula sting in a patient
with mastocytosis after specific immunotherapy with honey bee
venom. Allergy Clin Immunol Int J WAO Org. 2005;17:68–70.1.

Curr Allergy Asthma Rep  (2016) 16:5 Page 9 of 9  5 


	Hymenoptera Allergy and Mast Cell Activation Syndromes
	Abstract
	Introduction
	Mast Cell Activation Syndrome Classification
	Systemic Mastocytosis
	Clonal MCAS and Anaphylaxis
	Hymenoptera Venom Allergy and Clonal MCAS
	Management of Patients with Clonal MCAS and HVA
	Diagnosis of HVA
	Indication for the Diagnosis of Insect Venom Allergy
	Diagnostic Tests

	Therapy
	Drugs for Emergency
	Immunotherapy


	Conclusions
	Take Home Message
	References
	Papers of particular interest, published recently, have been highlighted as: • Of importance •• Of major importance



