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Abstract An increase in anaphylaxis has been reported in mastocytosis, with a predominance of males. 
Recurrent idiopathic anaphylaxis and either hymenoptera-venom or drug-induced anaphylaxis are the 
most frequent types of anaphylaxis, no correlation being found between the signs and symptoms of ana-
phylaxis and MC burden or serum tryptase levels. Less frequently, anaphylaxis can occur during gen-
eral anesthesia, and other invasive and therapeutic procedures, indicating that appropriate management 
of SM patients before, during, and after these procedures is required. Venom immunotherapy (VIT) has 
proved to be effective in mastocytosis, but adverse reactions have also been reported in 10–15% of the 
patients and fatal reactions have been described after discontinuation of venom immunotherapy.

Therapeutic measures of anaphylaxis in mastocytosis should include: (1) adequate information 
and training of patients, their relatives, and care providers, (2) availability of individual emergency 
kits, (3) avoidance of triggering factors, and (4) administration of preventive medication prior to 
anesthesia and other therapeutic procedures. Additionally, specific treatment of anaphylaxis should 
be carefully evaluated in each individual patient. Prompt recognition and appropriate control of the 
acute episodes together with a decrease in the frequency and intensity of chronic symptoms should 
be attempted with antimediator therapy (e.g. sedating and nonsedating H1 antihistamines and other 
NSAIDs, oral disodium cromolyn or, in selected cases, aspirin). Steroids should be used in selected 
cases. Interferon-alpha, hydroxyurea, cytoreductive therapy with cladribine, and omalizumab anti-IgE 
monoclonal antibody therapy might be of benefit in selected refractory cases.
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16.1  Introduction

Mast cells (MC) are a key structural and functional component of the immune system, which are 
distributed throughout the human body, preferentially in the vicinity of blood vessels; from the 
functional point of view, they play a key role in inflammation and they are the major effector cells 
in allergic reactions including anaphylaxis. At present, it is well established that a wide variety of 
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stimuli can trigger activation of MC during inflammation as well as in allergic and nonallergic 
diseases (see Chap. 20). Cross-linking of high-affinity Fc receptors for IgE (Fce(epsilon)RI) on the 
cytoplasmic membrane of normal/reactive MC elicits the release of inflammatory mediators from 
MC secretory granules (1–3) in IgE-sensitized MC. In addition, release of MC-mediators can also 
be induced through Fcg(gamma) [4–6] and complement receptors [1–3] or aggregated IgG and C3a [7]. 
In turn, normal/reactive MC also express on their cell surface toll-like receptor (TLR) 4 and TLR2, 
CD48, and complement receptor 1 [8–11], which can activate MC without requirements for antibody 
or other immunological signaling [12].

Although important advances have been achieved in the understanding of the functionality of 
normal/reactive MC, little is known about the mechanisms of MC activation in systemic mastocy-
tosis (SM). As normal/reactive MC, clonal MC from patients with SM also express a number of 
functionally relevant cell surface antigens related to MC activation including the stem cell factor 
receptor (c-kit or CD117), high-affinity receptors for IgE (Fce(epsilon)RI), IgG receptors 
(Fcg(gamma)R), LAMP molecules such as CD63 and complement-related receptors, among other 
molecules. Except for the so-called well-differentiated systemic mastocytosis (WDSM) [13], KIT 
mutations at exon 17, most frequently leading to the D816V single change in the kit protein, are 
present in the vast majority of SM [14]; as described, the D816V mutation as well as other “enzy-
matic pocket” type KIT mutations directly affect the enzymatic site at the TK2 activation loop and 
induce conformational changes associated with subsequent activation of kit in the absence of 
dimerization of the receptor [15]. This KIT mutation is viewed as a critical genetic change associ-
ated with constitutive activation of clonal MC in SM. Overexpression of several adhesion and 
activation-related antigens such as CD63 [16] and CD69 [17], as well as the CD35 (CR1) [18], 
CD11b, CD11c, and CD88/C5a complement receptors [3], and the CD59 complement-regulatory 
molecule [3] are constitutively found on BMMC from most patients with SM. These findings sup-
port the notion that MC from SM display a unique immunophenotypical profile with increased 
expression of activation-related molecules, reflecting a switch-on of MC activation pathways. 
Functional studies are required to determine the implications of the higher expression of these acti-
vation molecules in the constitutive and acute release of MC mediators in mastocytosis.

16.2  Mastocytosis

Mastocytosis is a heterogeneous group of disorders characterized by an abnormal expansion and 
accumulation of MC in one or multiple organs, which most frequently include the skin, bone mar-
row, and gastrointestinal tract among other tissues. Patients with mastocytosis have symptoms 
related to tissue responses to the release of MC mediators, infiltration of tissues by MC, or both.

Seven categories of mastocytosis have been identified, namely cutaneous mastocytosis (CM), 
extracutaneous mastocytoma, indolent SM (ISM), aggressive SM (ASM), SM associated with other 
hematological clonal non-MC lineage disease (SM-AHNMD), MC leukemia (MCL). and MC sar-
coma [19–21]. The presence of multifocal dense aggregates of ³ 15 MC in BM and/or other extra-
cutaneous tissues is considered as the only major criterion for the diagnosis of SM; additional minor 
criteria include: (1) identification of morphologically atypical MC in smears or biopsy sections of 
BM or other extracutaneous organs, (2) aberrant expression of CD25 and/or CD2 by BM MC, (3) 
detection of the D816V KIT mutation in BM, blood, or other extracutaneous organs, and, (4) serum 
tryptase levels over 20 m(mu)g/L. One major and one minor or three minor criteria are currently 
required for the diagnosis of SM according to the World Health Organization (WHO) [19–21].

Despite its great utility and its wide acceptation, the efficiency of the WHO criteria for the diag-
nosis of nonaggressive categories of SM at onset may be difficult, particularly in cases with very 
low BM MC numbers (i.e., <10−3 BM MC), because such cases lack BM MC aggregates. In a recent 
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report where the WHO criteria for SM were prospectively applied to the diagnosis and classification 
of 59 patients [22], only 53 (90%) strictly met the diagnostic criteria for SM; among the six cases 
who did not meet the WHO criteria for SM, one had mast cell spleen involvement. The authors 
concluded that their study supports the value of the WHO criteria for the diagnosis of SM but that 
the BM examination using the WHO criteria is neither completely specific nor sensitive for every 
patient with SM. The failure of the WHO criteria for the diagnosis of some SM cases could be due 
to the specific variants of the disease. In particular, patients with well-differentiated SM (WDSM) 
who present morphologically mature, round-shaped MC in the absence of an aberrant phenotype 
and the D816V KIT mutation (with or without increased serum tryptase), and patients where clini-
cal symptoms may develop at very early phases of the disease – e.g., clonal MC activation disorders 
(cMCAD) including ISM without skin lesions (ISMs−). This is of particular relevance because 90% 
of all mastocytosis correspond to good-prognosis categories and in the cases with low MC burden, 
symptoms are related to the release of MC mediators rather than to tissue infiltration by MC 
(reviewed in references [23, 24]). Highly sensitive and specific methods for cytology, immunophe-
notyping, and analysis of KIT mutational status are thus required to detect low burden cases. We 
have found a higher frequency of KIT mutation among ISM cases who have aberrant BM MC [14] 
compared to others [25–27], probably related to the analysis of FACS-purified BM MC enriched 
with anti-CD25 monoclonal antibodies. The increased sensitivity of the assay allows for the detec-
tion of KIT mutations in some ISM patients who do not have skin lesions (ISMs−), in which the 
disease manifests with severe, life-threatening anaphylactic episodes and very low MC numbers at 
onset [28]. In patients with recurrent anaphylaxis, who present with syncopal or near-syncopal 
episodes [29, 30] without associated hives or angioedema [31], mastocytosis needs to be ruled out. 
Anaphylaxis can be the presenting symptom in ISM with and without skin lesions, and in clonal and 
nonclonal MCAD (described in Chap. 15).

16.3  Allergy in Mastocytosis

Few studies have addressed the comorbidity between allergic conditions and mastocytosis. In two 
small studies, the prevalence of atopy in adults and children with mastocytosis has been reported to be 
similar to that observed in the general population, ranging from 31% [32] to 36% [33]. In two other 
studies in large series of cases including 210 [34] and 120 [35] patients with mastocytosis, the 
percentage of allergy among adult patients and children was of 23.9% and 28%, and of 17% and 
11%, respectively [34, 35]. Interestingly, in our series, 26% of cases showed similar symptoms in 
the absence of specific IgE against the suspected trigger(s), and thus, they were classified as nonal-
lergic cases [34]. When compared to the overall prevalence of IgE-mediated allergy among the 
general population-range: 17.9[36]–21.6% [37] – no significant differences were found, supporting 
the notion that the prevalence of IgE-mediated allergy in patients with mastocytosis does not differ 
from that of the general population without mastocytosis.

16.4  Anaphylaxis in Mastocytosis

The first case of fatal anaphylaxis in a patient suffering from ASM was described in 1979 [38]. 
Since then, both case reports and large series of patients have been described in the literature 
(reviewed in references [31, 39, 40]). Interestingly, anaphylaxis is the presenting symptom in a vari-
able percentage of adult mastocytosis, mainly among patients who do not have skin lesions [27, 30, 
34, 41, 42], with a clear predominance of hymenoptera-venom anaphylaxis (HVA) [27, 34].
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Table 16.1 Anaphylaxis in adults and children with mastocytosis

Disease features

Brockow et al. [34] González de Olano et al. [33]

Adults Children Adults Children

Anaphylaxis 36/74 (49) 4/46 (9) 36/163 (22) 3/47 (6)
Male gender ND ND 26 (72%) 3 (100%)
Diagnostic subtype

CM 13 46a 1 (2.7%) 47a

ISM 59 NA 16 (44.4%) NA
ISMs− ND NA 16 (44.4%) NA
SM-AHNMD 1 NA 2 (5.5%) NA
WDSM 0 NA 1 (2.7%) NA
ASM 1 (%) NA 0 (0%) NA
Tryptase >11.4 (mu)g/L ND ND 32 (88.8%) 3 (100%)
Tryptase >20 (mu)g/L ND ND 30 (83.3%) 3 (100%)
Serum Tryptaseb 25.5 (3–200) 6 (1–46) 38.3 (4.15–193) 3 (100%)
Serum IgE (kU/L) NA NA 26 (5–550) 269 (30–440)
CAP or SPT positive NA NA 9 (25%) 1 (33%)

Etiologyc

Idiophatic 9 (25%) 4 (100%) 15 (41.6%) 2 (66%)
Mosquito 0 0 1 (2.7%) 0
Hymenoptera 9 (25%) 0 8 (22.2%) 0
Specific IgE NA NA 6 (75%) NA
Anisakis simplex 0 0 2 (5.5%) 0
Food 6 (17%) 2 (50%) 1 (2.7%) 1 (33.3%)
Drugs 8 (22%) 1 8 (22.2%) 0
Anesthesia 0 0 1 (2.7%) 0
Vaccine 0 1 (25%) 0 0
Mixed 8 (22%) 2 (50%) ND ND

Reactions occurred only after a combination of several factors, especially alcohol and foods.
CM cutaneous mastocytosis, ISM indolent systemic mastocytosis, SM-AHNMD systemic mastocytosis associated 
with a hematological nonmast cell disorder, WDSM well-differentiated systemic mastocytosis, ASM aggressive systemic 
mastocytosis
aBone marrow study was not performed.
Results expressed as number of cases and percentage between brackets, bas mean values (range) or cas number 
(percentage) of anaphylaxis episodes.
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Interestingly, in our series we did not observe a clear relationship between the occurrence of 
anaphylaxis and the overall MC burden as assessed by histology, percentage of bone marrow MC 
by flow cytometry, and baseline serum tryptase levels [34]. Nevertheless, there are two specific situ-
ations in which massive MC-mediator release is directly related to a high MC burden, namely dif-
fuse cutaneous mastocytosis in children and adult MCL; in both, cases a marked increase in serum 
tryptase levels (often >1,000 m(mu)g/L) [43–45] and life-threatening systemic symptoms including 
hypotension and cardiovascular collapse are frequently observed; such patients need aggressive 
antimediator treatment and in some adult cases, cytoreductive therapy [43, 44]. The indications for 
cytoreductive therapy in children are extremely rare due to the overall benign nature of the 
disease.

The prevalence of anaphylaxis in the general population is estimated to be of between 1 and 3 
[46] to 10.5 cases per 100,000 individuals/year [47–49]. The prevalence of anaphylaxis in adult 
mastocytosis is much higher than that described for subjects who do not have mastocytosis varying 
from 8/40 (20%) [29] and 36/163 (22%) [34] to 36/74 patients (49%) [35] (Table 16.1) with clear 
predominance in males. Of note, caution should be made when applying such data in an epidemio-
logical basis. Accordingly, in our series, the percentage of anaphylaxis in ISM with skin lesions 
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Table 16.2 Triggers in mastocytosis associated to anaphylaxis [1, 2]

Emotional factors
Stress, anxiety
Drugs
Aspirin and NSAIDSa

Anesthesia drugsb (– succinylcholine, D-tubocurarine, gallamine, decamethonium)
Morphine and derivatives
Radiocontrast dyes b, c

Venoms
Hymenoptera
Ants
Physical stimuli
Heat/cold
Changes of temperature
Friction of skin lesions (Darier’s sign in mastocytomas)
Food
Vaccines
Therapeutic agents
Interferon alpha

1. Responses greatly vary from patient to patient. For references, see text
2. Patients with known sensitivities must wear a Medic Alert bracelet or necklace
a Aspirin and other nonsteroidal anti-inflammatory drugs (NSAIDS) may induce mast cell degranulation in some 
patients and have proven to be effective as a treatment for others. If patients have not taken these drugs before, provo-
cation tests and treatment must be administered under close medical supervision.
b Patients should be premedicated with H1 and H2 antihistamines, leukotriene antagonists, and adequate sedation (For 
information on REMA’s protocol, see text).
c If x-ray studies are necessary low molecular weight dyes should be used.

16 Anaphylaxis in Mastocytosis

(ISMs+) was of 15.4%, while this percentage was of 67% in cases lacking skin lesions (ISMs−) 
[34]; furthermore, among ISMs– patients anaphylaxis was the presenting symptom in all cases, 
supporting the notion that the prevalence of anaphylaxis in SM is overestimated. Among children, 
a significantly lower percentage of anaphylaxis has been reported ranging from 6% [34] to 9% [35] 
(Table 16.1).

16.4.1  Idiopathic Anaphylaxis and Triggers for Anaphylaxis in Mastocytosis

Diagnosis of idiopathic anaphylaxis is typically reached after all potential triggers have been 
excluded [50] and its exact incidence remains unknown. Several studies estimate that nearly 20% 
of cases of anaphylaxis are idiopathic (reviewed in references [51–52]), but it is much more com-
mon in our Mastocytosis series [25, 33, 51] accounting for 42% of the cases [34]. Anaphylaxis can 
occur at night and in our series one death was attributed to nocturnal anaphylaxis [50]. A summary 
of the most frequent triggers for anaphylaxis in mastocytosis is depicted in Table 16.2.

16.4.2  Hymenoptera Venom Anaphylaxis in Mastocytosis

One of the most frequent triggers for anaphylaxis in SM is insect venom from hymenoptera (HVA) 
[27, 53–59] and fatalities have been described [54, 59] even after venom immunotherapy (VIT) 
[54]. Association between HVA and mastocytosis has been documented in large series of patients 
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Table 16.3 Indications for mastocytosis work up in the absence of skin lesions in patients with anaphylaxisa

1. Recurrent idiopathic anaphylaxis, regardless of baseline serum tryptase
2. Hymenoptera sting anaphylaxis in the absence of venom specific IgE, regardless of baseline serum tryptase
3. Hymenoptera sting anaphylaxis with specific venom IgE and increased baseline serum tryptaseb or anaphylaxis 

during Venom Immunotherapy, regardless of baseline serum tryptase
4. IgE-mediated anaphylaxis with increased baseline serum tryptaseb

a Mastocytosis should be suspected in patients with recurrent anaphylaxis lacking skin mastocytosis, who present with 
syncopal or near-syncopal episodes [28, 29] without associated hives or angioedema [30].
b Normal baseline serum tryptase does not exclude the diagnosis of mastocytosis.

L. Escribano and A. Orfao

[27, 34, 60] and mastocytosis is a risk factor for severe reactions in HVA patients [35, 61]. A common 
initial presentation for patients with ISM without skin lesions (ISMs−) is anaphylaxis induced by 
hymenoptera venom (Table 16.3).

16.4.3  Anaphylaxis and Venom Immunotherapy in Mastocytosis

Adverse reactions to venom immunotherapy (VIT), including anaphylaxis, in 12% of the cases 
have been reported [62] (reviewed in reference [63]). In a study including 10 patients with urticaria 
pigmentosa, no side effects during VIT were described and only one patient presented a mild sys-
temic reaction after re-sting or sting challenge [64]. Venom immunotherapy in mastocytosis has 
been reported to be effective [57, 64, 65] and proposed as a treatment for life [57, 61, 64], because 
cases of fatal reactions after VIT have been described after discontinuation [54, 66]. The risk of 
discontinuing VIT for mastocytosis patients with a history of anaphylaxis is high and should only 
be considered if the side effects are severe and recurrent [67].

In mastocytosis patients, systemic reactions to VIT have been reported, ranging from 18% [67] 
to 24% of the cases [61]. In our own experience [61], 6/21 patients suffered from an adverse reac-
tion during VIT injection, and immunotherapy had to be discontinued in 2 of them. Among these 6 
patients, another 2 required a change in the VIT extract administered with good tolerance to a dif-
ferent extract. Although no fatalities were observed in our study, VIT should be considered as a 
high-risk procedure in patients with mastocytosis and HVA. Premedication prior to VIT should be 
considered in all patients and in reactors changes in the VIT regime, dose, or extract.

16.4.4  Anaphylaxis During Surgical Procedures and General Anesthesia

Safe anesthetic procedures in the absence of adverse reactions have been reported both in adults 
[68–73] and children with mastocytosis [70, 74–76], using different premedication protocols and rec-
ommendations [24, 77–80]. The prevalence of anaphylaxis during general anesthesia is largely 
unknown, but many cases have been documented both in adult [81–83] and pediatric mastocytosis 
patients [84, 85], indicating that acute mast cell activation is a risk during general anesthesia. 
Management of mastocytosis patients before, during, and after surgical procedures requires close com-
munication between anesthesiologists, surgeons, and intensivists. Premedication of all patients is 
recommended and monitoring serum tryptase, histamine levels [86, 87], and blood coagulation param-
eters perioperatively and during anesthesia should be done if mast cell degranulation events occur.

In addition to general anesthesia, many triggers have been described for anaphylaxis in patients 
with Mastocytosis such as iodinated contrast media administration [88], endoscopic procedures 
[71], manipulation of the gastrointestinal tract during surgery (Escribano, unpublished data), and 
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Table 16.4 Treatment of anaphylaxis in mastocytosis (for references, see text)

Strict avoidance of triggers (see Table 16.2)

Acute life-threatening events
Epinephrine and vasopressors
Intravenous fluid resuscitation
H1 and H2 antihistamines
Corticosteroids
Maintenance in recurrent episodes
Self-administration of epinephrine
Scheduled sedating and nonsedating H1 antihistamines + H2 antihistamines
Cromolyn sodium
Leukotriene antagonists
Low doses of corticosteroids (frequent episodes, urticaria, and/or angioedema)
Consider doxepin in stress-induced MC-mediator release
Consider psychiatric work-up and adequate sedation
Treatment of episodes unresponsive to intensive antimediator therapy
Consider interferon-alpha, hydroxyurea, or cladribine
Consider anti-IgE monoclonal antibody

16 Anaphylaxis in Mastocytosis

administration of hydroxyurea (Escribano, unpublished data). Because of the unpredictability of 
each patient reactivity during anesthesia, diagnostic procedures and surgery, premedication and 
aggressive treatment of the reactions is recommended in all patients.

16.4.5  Treatment of Patients with Mastocytosis Associated to Anaphylaxis

16.4.5.1  General Considerations

Adequate information and training should be given to the patients, their relatives, and care providers 
and an action plan for the treatment of acute episodes should be in place. Self-administered epineph-
rine, antihistamines anti-H1 and anti-H2, and corticosteroids should be administered at the time of 
the acute episode (see Chap. 20). Patients should carry a medi-alert identification bracelet and 
should avoid triggering factors (Tables 16.3 and 16.4). Patients and healthcare provides are encour-
aged to contact centers with expertise in the diagnosis and treatment of mastocytosis.

16.4.5.2  Anesthesia

Premedication with anti-histamines H1 and H2 and leukotriene receptor blockade with montelukast, 
1 h before the procedure is recommended. Adequate sedation prior to surgery is also recommended 
in order to prevent stress-induced MC-mediator release. A protocol currently used at a large masto-
cytosis referral center (REMA) includes the use of etomidate, propophol or ketamine, inhalants of 
the flurane family (sevoflurane) and vecuronium as muscle relaxant, and midazolam. As analgesics, 
fentanyl, sufentanil, and remifentanil together with NSAIDs can be considered if they have been 
used before and no adverse reaction has been reported. In a retrospective study by the REMA 
(Spanish Network on Mastocytosis) referral center in 148 anesthetic procedures (73 general anes-
thesia, 40 epidural anesthesia, 27 local anesthesia, and 6 with sedation) adverse reactions occurred 
in 1 patient (flushing) out of 22 cases (4.5%) managed with the above medications and in 14 (2 
severe coagulopathy, 2 ardiac arrest, 1 anaphylaxis, 9 generalized erythema and hives, 1 flushing, 
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1 generalized pruritus) out of 126 patients (11%) managed with conventional anesthetic procedures 
(Matito, Escribano June 2009).

Anesthesia-associated events are less frequent in children with mastocytosis [75], but anxiety 
may induce irritability, pruritus, and flushing, and premedication is also recommended.

16.4.5.3  Systemic Therapy

Mastocytosis associated with recurrent episodes of cardiovascular collapse during anaphylaxis rep-
resents a therapeutic challenge (Table 16.4). To decrease the frequency and intensity of the episodes, 
avoidance of triggers and antimediator therapy are recommended therapeutic challenge (Table 16.4). 
Acute or impending episodes of cardiovascular collapse should be treated with epinephrine (see 
Chap. 20). Preventive treatment includes: (1) combined use of sedating and nonsedating H1 antihis-
tamines which has been shown to be effective in controlling MC mediator-related symptoms 
[89–92] (reviewed in reference [93]); (2) oral disodium cromolyn (effective at controlling diarrhea, 
abdominal pain, nausea, and vomiting) [93–96], (3) although aspirin and other NSAIDs may cause 
MC degranulation, high dose of aspirin has been used in selected patients, to treat flushing associ-
ated with elevated prostaglandin levels [97, 98]. Since high doses may lead to gastric irritation, low 
doses of aspirin have been reported to be effective and to overcome gastric toxicity [99, 100]. 
Aspirin should be started in a controlled setting with H1 and H2 antihistamine blockers [101, 102]. 
Other NSAIDs, such as ibuprofen, can be effective and may be better tolerated than aspirin 
(reviewed in references [24, 27, 34, 61, 103]).

Steroids are effective in cases associated with urticaria and/or angioedema and abdominal cramp-
ing with diarrhea unresponsive to sodium cromolyn. Oral budesonide has proved to be effective in 
eosinophilic ileitis with mastocytosis [104]. Ketotifen has been described to be beneficial in isolated 
cases with idiopathic anaphylaxis [105].

A psychiatric work-up, psychological support, and specific training in relaxation techniques has 
been shown to be helpful in a subset of patients with anxiety disorders.

16.4.6  Treatment of Refractory Cases

Life-threatening anaphylactic events unresponsive to antimediator therapy in an acute or chronic 
basis require chemotherapy treatment.

16.4.6.1  Interferon Alpha

Interferon-alpha has been reported to be effective in controlling clinical symptoms in a percentage 
of SM patients [106] (reviewed in reference [107]). Low doses Interferon-alpha have been used by 
the authors in 4 ISM patients and 1 patient with MCL with effective reduction in anaphylactic episodes 
in 2/4 ISM and 1 MCL [43, 44].

16.4.6.2  Cladribine

Cladribine has been proven to induce response in a subset of SM [108–110] including ISM and 
ISM associated to clonal lymphoid disorders [109], with a decreased percentage of CD25-
expressing MC [109]. Thus, use of cladribine in SM associated to anaphylaxis could also be considered 
in refractory cases.
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16.4.6.3  Omalizumab

Omalizumab, a humanized monoclonal antibody that complexes with free IgE in the serum [111], 
has been used in the treatment of idiopathic anaphylaxis [112, 113] and VIT-induced anaphylaxis 
[114–116]. Omalizumab has proven to be effective in the treatment of three patients with mastocy-
tosis, elevated total and specific IgE and recurrent anaphylaxis refractory to intensive antimediator 
therapy [117]. Downregulation of FCeRI receptors was observed, indicating an increased threshold 
for degranulation. Omalizumab may be considered in the treatment of Mastocytosis patients with 
recurrent anaphylaxis and increased serum IgE.

16.5  Concluding Remarks

Mast cells from mastocytosis patients present a constitutively altered activation-associated immu-
nophenotype, which is reflected by an increased serum tryptase level and symptoms related to the 
effect of mediators in tissues. Anaphylaxis is observed in a proportion of SM patients, typically with 
low MC burden and in the absence of skin lesions (ISMs−). Although the prevalence of IgE-
mediated allergic conditions in mastocytosis appears to be similar to that of the general population, 
there is a predominance of males with Mastocytosis and increased anaphylactic episodes, including 
hymenopter-venom anaphylaxis (HVA), with no correlation with MC burden or elevated serum 
tryptase levels. VIT has proved to be effective in mastocytosis, but adverse reactions have been 
reported in 10–15% of the patients and fatal reactions have been described. Anaphylaxis can occur 
during general anesthesia, and other invasive or therapeutical procedures, and appropriate manage-
ment of SM patients before, during, and after these procedures is necessary.

The treatment of anaphylaxis in mastocytosis should include adequate information and training 
of patients, their relatives and care providers, the availability of individual emergency kits, the 
avoidance of triggering factors, and the administration of preventive medication prior to anesthesia 
and other therapeutic procedures. Specific treatment of anaphylaxis should be carefully evaluated 
in each individual patient. Prompt recognition and appropriate control of the acute episodes and 
decrease frequency and intensity of chronic symptoms should be attempted with antimediator 
therapy (e.g., sedating and nonsedating H1 antihistamines and other NSAIDs, oral disodium cromolyn, 
or, in selected cases, aspirin). Steroids should be used in selected cases. Interferon-alpha, cytoreduc-
tive therapy with cladribine, and omalizumab anti-IgE monoclonal antibody therapy might be of 
benefit in selected refractory cases.
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