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Abstract: Mastocytosis, a heterogeneous mastcell disease, include three different entities: cutaneous
mastocytosis, systemic mastocytosis (SM) and mast-cell sarcoma. Tryptase levels can differentiate
cutaneous mastocytosis from SM. In mastocytosis, quick onset drug hypersensitivity reactions
(DHRs) that are facilitated by mastcell mediators, are investigated in adults. Due to the limited
number of children with mastcell disease and increased serum tryptase levels, the role of drugs in
this age group is less studied. In this review, we critically assessed relevant papers related with
immediate DHRs in children with mastocytosis and discuss practical issues of the management. In
childhood mastocytosis, anaphylaxis is frequently idiopathic, and elevated level of basal tryptase,
and high burden of disease may increase the risk. Among drugs, antibiotics, NSAIDs and opioids can
potentially induce anaphylaxis, anyway avoidance should be recommended only in case of previous
reactions. Moreover, vaccinations are not contraindicated in patients with mastocytosis. The risk
of severe systemic reactions after drugs intake seems to be extremely low and in general lower in
children than in adults. Anyway, studies on this topic especially focusing on children, are missing to
state final recommendations.

Keywords: children; drug hypersensitivity; mastocytosis; vaccine hypersensitivity; beta-lactams;
NSAID; perioperative allergy; antibiotics; biologics

1. Introduction

Mastocytosis is a disease characterized by growth and build-up of neoplastic mast cells
(MCs) in different organ systems. Symptoms are induced by released MC mediators (i.e.,
skin itching, hives, angioedema, pain in the abdomen and anaphylaxis), or by infiltration
of MCs within affected organs, such as skin, bone marrow, gastrointestinal tract, liver
and spleen [1–3]. The prevalence of mastocytosis has been reported to be 0.9–1.3 per
10,000 inhabitants [4]. Mastocytosis is commonly due to mutations in the KIT receptor,
a tyrosine kinase that binds cytokines controlling MC growth. Such mutations result in
the activation of the receptor independently from ligand. This leads to proliferation of
the MCs [5]. In systemic mastocytosis, the point D816V mutation with substitution of
aspartic acid for valine in codon 816 was found in more than 80% of adults but only in
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one third of children [6]. Mediator release leads to heterogeneous symptoms even if in
children the aggressive systemic variant is rare [7]. World Health Organization (WHO)
categorized mastocytosis into three different entities: cutaneous mastocytosis, systemic
mastocytosis (SM) and mast-cell sarcoma [8]. Cutaneous mastocytosis is the most frequent
variant of MC disease in children and it frequently undergoes spontaneous resolution. It is
further subcategorized into maculopapular cutaneous mastocytosis (formerly known as
urticaria pigmentosa), diffuse cutaneous mastocytosis and localized mastocytoma of the
skin [9]. Children are most affected by maculopapular cutaneous mastocytosis, followed
by solitary mastocytoma and then by diffuse cutaneous mastocytosis. SM rarely occurs
in childhood. Tryptase has a trypsin-like activity, and it represents the main marker
of MC disorders. It is stored in the secretory granules of human MCs. It is secreted
by MCs, apart from a tiny quantity released from basophils and myeloid precursors.
Tryptase levels can differentiate cutaneous mastocytosis from SM. Patients with cutaneous
mastocytosis have normal (<11.4 ng/mL), or only slightly augmented serum tryptase
concentrations [10] while patients with SM have persistent elevated basal tryptase levels
that reflect the extent of body MC involvement [11]. Drug hypersensitivity reactions (DHRs)
are a frequent health problem [12]. DHRs are classified as immediate [13], often caused by
an IgE-mediated mechanism [14] and nonimmediate, depending on the timeframe between
drug intake and occurrence of symptoms. In mastocytosis, quick onset DHRs that are
facilitated by MC mediators, are of interest. Immediate DHRs may vary in severity from
mild-moderate, such as urticaria-angioedema, rhinitis, conjunctivitis, mild vomiting and
diarrhea to bronchospasm, dyspnea, hypotension and anaphylaxis. In adults with MCs
disorders drugs are one of the main triggers of HRs after hymenoptera stings. Due to the
limited number of children with MCs disease and increased serum tryptase levels, the role
of drugs in this age group is less studied. In this review, we critically assessed relevant
papers related with immediate DHRs in children with mastocytosis and discuss practical
issues of the management.

2. Findings in Anaphylactic Reactions

Among DHRs, anaphylaxis is of greater concern since it is life-threatening. The preva-
lence of both atopy [15–17] or IgE-mediated diseases [3] in the general population is similar
to that of patients with mastocytosis. Even if the high number of MCs as well as the greater
releasability of MCs may increase the risk for anaphylaxis [16,18], the rate of anaphylaxis in
children (4%) is much lower than in adults with mastocytosis (49%) [19,20], but it is elevated
compared to that in normal children. In children with mastocytosis, anaphylaxis is mainly
triggered by drugs and foods [21], even if it is more commonly idiopathic [20–24]. Drugs
frequently seem to elicit reactions in nonclonal MC activation syndrome [25]. MC activation
and degranulation can be provoked by several stimuli that act through an IgE-independent
mechanism or a cross-link of specific IgE-allergen complex on the surface of MCs. A tran-
sient elevation of the serum tryptase level by at least 20% over the individual baseline plus
2 ng/mL within 2–4 h after the reaction is considered highly indicative of IgE-mediated MC
activation in a patient with signs and symptoms of anaphylaxis [11,26]. Elevated serum
tryptase levels are closely correlated to the severity of the reaction [27]. However, many
disorders are associated with high basal serum tryptase levels [11], including hereditary
alpha tryptasemia that is more frequent in mastocytosis, and it is not associated with an
increasing symptoms rate [28]. In mastocytosis, higher serum tryptase concentrations, and
widespread skin lesions [29,30], especially during blistering [16,31] increase anaphylaxis
risk. Elevated baseline serum tryptase is not associated with augmented frequency of any
triggering factor (i.e., hymenoptera venom, drugs and foods) [29]. In patients with SM
especially if they suffer from allergic diseases, anaphylaxis is more common than in those
with normal serum tryptase level [11]. On the other hand, in cases of systemic symptoms
elevated tryptase levels are not always detected. In a retrospective study, tryptase higher
than 10 ng/mL was detected in less than 1/4 of 114 children with cutaneous mastocytosis
and systemic symptoms [32]. In cases of severe anaphylaxis clonal MC disorders should
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be excluded. In the differential diagnosis, several factors should be taken into account,
in particular basal serum tryptase concentration, skin lesions and clinical manifestations
of anaphylaxis. A question is whether epinephrine autoinjectors would be prescribed to
children with cutaneous mastocytosis. In a study that enrolled 133 children with macu-
lopapular cutaneous mastocytosis, 69% received an autoinjector prescription but only one
patient used it for a reaction to food. This suggests that routine prescription of epinephrine
autoinjectors to all children with maculopapular cutaneous mastocytosis should not be
recommended [33], but it should be limited to a subgroup of children with extensive skin
involvement, high serum tryptase levels, more aggressive cutaneous mastocytosis types
and more severe mast cell degranulation symptoms [34].

3. Drug Hypersensitivity Reactions in Mastocytosis

Nonsteroidal anti-inflammatory drugs (NSAIDs), antibiotics (beta-lactams, amino-
glycosides and streptomycin), phenylephrine, codeine, local and general anesthetics and
radiocontrast media, are reported to elicit reactions [15,16,21], even if without confirma-
tion by positive skin tests or challenge tests [35]. Accordingly, MCs activation through
MRGPRX2 receptors can be elicited by NSAIDs, succinylcholine, opiates and drugs with
tetrahydroisoquinoline (THIQ) motifs including quinolones, atracuronium and rocuro-
nium [36]. Anesthetic drugs, NSAIDs, antibiotics and opioids have been reported to induce
fatal anaphylaxis [16,25,37]. Therefore, patients with mastocytosis should be provided
with clear recommendations on which drugs should be allowed and which ones should be
excluded. Physical stimuli (i.e., heat, cold, quick variations of temperature and rubbing of
skin lesions), stress and anxiety can activate MCs [3], misleading the diagnosis in case of
concomitant administration of drugs.

3.1. General Anesthesia

Children with mastocytosis may undergo sedation or anesthesia and these procedures
may induce MC mediator release, through mechanical irritation of the body, stress or ad-
ministration of medications such as neuromuscular blockers, opioids, hypnotics, analgesics
and colloids [38–41]. These drugs can directly or indirectly activate MCs [42]. From 0.004%
to 0.03% of the general population shows perianesthetic anaphilactic or anaphylactoid
event [43,44]. In a Spanish retrospective study [45], 501 patients with mastocytosis (in-
cluding 42 children) underwent 726 anesthetic procedures. The frequency of moderate
perioperative symptoms elicited by MC mediator release was low affecting only 4% of
children, while three adults (0.4%) and one child (2%) had anaphylaxis. Although peri-
operative anaphylaxis in children is generally related to extensive skin involvements (>40%
of body surface area) and high concentrations of serum tryptase [16], in this large series
no extensive skin involvement, SM or increased serum tryptase levels [45] were shown
in the 2 children who developed symptoms. In another retrospective study, 22 children
with mastocytosis who received general and local anesthesia and/or sedation, showed
only reddening in 9% of cases and gastrointestinal ailments in 18% of cases. Patients did
not receive any prophylaxis but continued the chronic antihistamine treatment. An action
was not taken in the selection of anesthetics [46]. However, general anesthesia is judged
risky for patients with mastocytosis. In case of operations, especially elective, a proper
preparation of the patient must be settled down for reducing the risk of peri-operative
complications [47]. The anesthetist should be informed about the type of mastocytosis, MC
activation grade (e.g., itching infectious diseases or blistering disease) and basal serum
tryptase levels. Children similarly to adults, should be prudently anaesthetized when
have widespread skin lesions and active blistering skin disease [24]. Patients who have
experienced perioperative anaphylaxis [48] are at high risk. Information from previous
surgeries should be gained in all patients to offer safe anesthetics. Physical agents (i.e.,
quick temperature variations or infusion of cold solutions), mechanical factors (i.e., friction
or tissue trauma) have a role of paramount importance and avoiding actions should be
taken [41]. In general, drugs with the lowest histamine release effect but equally useful
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should be the first choice. Though it is frequently unpredictable how a patient may re-
spond to the intake of medicines, among the most useful drugs in procedural sedation,
propofol, ketamine and midazolam rarely cause MC activation [49,50]. Sevoflurane is a
volatile anesthetic that inhibits MC activation, and it is recommended for the maintenance
of general anesthesia. It can be given as hypno-inductor especially in children, too [51].
Among the induction agents, that are generally well tolerated, thiopental more commonly
induces reactions [41,47]. The available options of analgesic medicines must be well evalu-
ated. Opioids including fentanyl and remifentanil seem sufficiently tolerated for control
perioperative pain. It is advisable to slowly administer because they can definitely provoke
mediator release from MCs [34,49]. In vitro and in vivo experiments proved that codeine
and morphine can potentially induce MC degranulation [52]. Among curaries, the safest
for patients with mastocytosis seems to be cis-atracurium. Rocuronium rarely induces
degranulation. On the contrary, mivacurium often elicits histamine release, also, in healthy
patients and it should not be used [53]. Among the depolarizing neuromuscular blocker,
succinylcholine use has been associated to a relatively elevated likelihood of allergic reac-
tions [47]. As preoperative anxiety can play a role in MC degranulation, prevention with
benzodiazepines can be given in particular cases. Preoperative drug allergy testing should
not be performed in the absence of history of allergic reactions [54]. The risk for periop-
erative reactions in children with mastocytosis is low and prophylaxis with antiallergic
drugs is not mandatory. Prophylaxis with H1 antihistamines, steroids and antileukotrienes
should be assessed according to the personal risk. However, maintenance treatment to
keep MC stable and limit the results of degranulation should not be suspended. During
the perioperative course, the patient with mastocytosis may develop sudden degranulation
because of mechanical factors, such as surgery, extreme temperatures or HR to substances
and drugs [41]. All patients with perioperative adverse reactions should be investigated
with skin testing, serum specific IgE measurement and, when necessary, provocation test to
the relevant drugs for ascertaining the diagnosis or selecting a safe alternative. Skin tests are
very sensitive for muscle relaxants, less for some antibiotics, barbiturates, benzodiazepines
and opioids. False positives can occur with drugs with histamine liberating properties
such as curaries (particularly mivacurium, atracurium, cisatracurium and succinylcholine),
thiopental, opioids [55]. The intraoperative anaphylactic management [41] in patients
with mastocytosis must follow the guidelines for anaphylaxis independently from the
underlying disease [56]. Personnel and equipment to cure anaphylactic reactions should be
at hand in the surgery room. Moreover, baseline serum tryptase levels should be obtained
to improve interpretation of perioperative reactions.

3.2. Local Anesthesia

Local anesthesia is commonly well tolerated in all patients including those with mas-
tocytosis, since HR to local anesthetics are exceptional [41,45]. Generally, local anesthetics
of the “esters” group should not be used, including procaine, chloroprocaine, tetracaine
and benzocaine. Anaphylaxis to local anesthetics of the “amide” group are rare and they
can be used with low risk in patients with mastocytosis [53].

3.3. Radiocontrast Media

Radiocontrast media (RCM) elicit degranulation of MCs by IgE-mediated mechanism;
action on MC membrane because of the high osmolality; nonspecific binding to surface re-
ceptors and/or components of the complement system [57]. Investigations on the frequency
of anaphylaxis in children with mastocytosis, showed that RCM elicited anaphylaxis in 0
out of 93 children, seven of those with anaphylaxis [15–17]. At present, it is not feasible to
assess whether RCM is a risk factor of anaphylaxis in patients with mastocytosis because
data are lacking [58]. So, there is no evidence that RCM should be avoided. However, as
RCM can induce non IgE-mediated, severe reactions in the general population, it seems
advisable to prudently premedicate with antihistamines and corticosteroids children with
mastocytosis, even its value is undetermined [21].
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3.4. Antibiotics

Among antibiotics, beta-lactams are the class more frequently inducing HRs in chil-
dren. When an underlying mastocytosis has to be suspected it is not clear. Most of the
published studies suggest to investigate basal tryptase levels in cases of drug reactions with
a severe presentation [37]. So far, limited evidence exists on the tolerance of antibiotics in
children with mastocytosis. Further studies with provocation challenges [59] are necessary
to elucidate this issue. A trial studied 133 children with cutaneous mastocytosis. Reactions
to medications (6 to beta-lactams, 3 to acetaminophen and 2 to measles, mumps, and rubella
(MMR) vaccine) were recorded in 12 patients [60]. An 8 years old patient with increased
serum basal tryptase level was reported to develop anaphylaxis with loss of consciousness
after ceftriaxone use [23]. In a 13-year-old girl [61], the occurrence of anaphylaxis during
general anesthesia was associated to mastocytosis. Midazolam, fentanyl, lidocaine and
propofol were used to anaesthetize the girl during an orthopedic surgery. She had wheez-
ing, generalized rash and hypotension two minutes after the following administration of
cefazolin. An allergy work-up was not performed. Castells observed a 4-month-old child
with generalized hemorrhagic blistering after vancomycin use. It was administered to treat
a febrile disease [62]. Highly elevated tryptase level of 180 ng/mL were found. It is already
recognized that vancomycin is considered a trigger of MC release.

3.5. Nonsteroidal Anti-Inflammatory Drugs

NSAIDs besides beta-lactams are the most common causes of drug induced anaphy-
laxis both in adults and children [63]. Additionally, NSAIDs act as cofactors in patients with
food associated exercise-dependent anaphylaxis [64] or in patients with food allergy [65]
by augmenting gut permeability to food allergens [66]. Elevated basal serum tryptase,
and widespread skin lesions were risk factors for severe symptoms in 111 children with
cutaneous mastocytosis. However, only 4 children had immediate HRs to drugs. A child
had only itching, a child had urticaria without angioedema and two children had urticaria
and angioedema. The offending medicines were dipyrone and diclofenac, ibuprofen and a
polivitaminic complex [67].

In a Spanish series of 96 children with mastocytosis only 2 (2%) of them had HRs to
aspirin or other NSAIDs (pyrazolone, diclofenac, ibuprofen and naproxen) [68]. Symptoms
described were anaphylaxis, followed by urticaria/angioedema, flushing and asthma.

In children with mastocytosis the risk of severe systemic reactions after NSAIDs intake
seems to be very low and in general lower than in adults. Anyway, studies on this topic
especially focusing on children, are missing to state final recommendations.

As for adults also children who tolerated NSAIDs before the diagnosis of SM, continue
to safely receive these medications and elimination should not be suggested.

3.6. Other Drugs

Monoclonal antibodies have been given in a relatively small number of patients with
mastocytosis without any report of anaphylaxis in the literature. Omalizumab has been
effectively administered to avoid HRs in patients with allergy to hymenoptera venom,
venom immunotherapy HR or idiopathic anaphylaxis. Regarding opioids, published
data are scarce in adults and no data are available in children. Commonly in patients
with mastocytosis, it is advisable to avoid histamine releasing drugs such as morphine or
buprenorphine [69]. In particular, in vitro studies have demonstrated that among this class
of drugs, opioids differ in their capacity to provoke histamine release by MCs, for example
fentanyl dose not induce histamine release and it should be preferred over morphine for
pain relief [21]. No data on chemotherapy or other drugs are available in the pediatric
population [70].

4. Vaccines for Infectious Diseases

Vaccines for infectious diseases may trigger MC mediator release in patients with mas-
tocytosis, but the rate of such HRs is unknown. In small population samples, vaccines have
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been reported to trigger adverse reactions in 6–13% of children with mastocytosis [71–73].
According to National Institute Health (NIH) retrospective data, the incidence of adverse re-
actions to vaccination was 1.8% and the prevalence 8% in 75 children with mastocytosis [1].
However, a working group report found an adverse reaction rate of 0.6% in 634 children
with mastocytosis showed. This was similar to that in the healthy population [22]. The
most common reactions were large local cutaneous reactions. Furthermore, anaphylaxis
has not been clearly associated with vaccine administration, only one case of anaphylaxis
was related to vaccination (Table 1). HRs occurred with both live and attenuated vaccines
and did not habitually return with boosters. In a child who had a HR, a modified schedule
may be effective for recognizing the offending antigen [74]. A generalized bullous reaction
provoked by the first administration of a multivalent vaccine was reported in a 5-month-old
infant with diffuse cutaneous mastocytosis [75]. Moreover, in 2 children [76,77], a masto-
cytoma developed at the place where it was inoculated hepatitis B vaccine. Some vaccine
ingredients, including dextran, gelatin, and polymyxin B, may be responsible for HRs,
but the mechanisms inducing release of MC mediators is unclear [78]. Probably vaccines
components may act as superantigen by triggering MC degranulation after an unspecific
binding to human IgE. Most of the studies published so far showed no further reaction with
another dose of the same vaccine. This fact could be possibly explained with the hypothesis
that a development of IgM or IgG which neutralized the superantigens before they interact
with IgE, may occur. Some authors proved the efficacy of premedication after a reaction
to vaccination in children with mastocytosis. Recently a review has been published on
the issue [69], but no conclusion has been reached on the utility of premedication and
on the schemes of premedication since controlled studies are lacking. Regarding mRNA
COVID-19 vaccines there is no evidence that they may elicit adverse reactions in children
with mastocytosis. However, it has been cautiously suggested in adults to consider a pre-
ventive treatment with sedating or non-sedating H1 antihistamine given 30–60 min before
vaccination, and, also, with H2-antihistamines or montelukast and post-vaccination ob-
servation [79]. Moreover, regarding the possibility of splitting vaccines, ministerial Italian
recommendations [72] and experts in the field discourage the simultaneous administration
of multiple vaccines [73], and making use of polyvalent vaccines.

Table 1. Reactions to vaccination in children with mastocytosis (modified from 64).

Authors
Patients with

Reactions/Total
Sample

Variant of
Mastocytosis/Age

of Diagnosis
(Years)

Eliciting Vaccine
(Number of Doses

Received)
Reaction/Time Interval

Subsequent
Vaccines/

Premedication

Zanoni et al.
[66]

7/102
(35 children)

Mastocytoma/0.5
Mastocytoma/0.4
Mastocytoma/2

Mastocytoma/0.6
MPCM/0.2
MPCM/0.5
DCM/0.4

Hexavalent (1)
Hexavalent (2)

MenC (1)
Hexavalent (3)

PCV (2), MenC (1)
HPV (1)

Hexavalent (1,2),
PCV (1, 2)

Urticaria and
angioedema/20 min

Local and facial
flushing/20 min Fever

and gastrointestinal
clinical

manifestations/24 h
Injection site reaction

and fever/8 h Fever/8 h
Hives on arm and nasal

obstruction/12 h
Hives and itch on trunk

and febrile
convulsions/12 h

DTaP, IPV, HB, Hib,
MMRV/not

available
Hexavalent/not

available PCV/not
available
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Table 1. Cont.

Authors
Patients with

Reactions/Total
Sample

Variant of
Mastocytosis/Age

of Diagnosis
(Years)

Eliciting Vaccine
(Number of Doses

Received)
Reaction/Time Interval

Subsequent
Vaccines/

Premedication

Parente et al.
[69] 4/72 children

MPCM/0.3
Mastocytoma/2
Mastocytoma/4

DCM/0.1

Hexavalent (1)
Hexavalent (1)
Hexavalent (1)
Hexavalent (1)

Bullous skin
reaction/6–12 h

Diffuse urticaria/1–4 h
Diffuse urticaria/1–4 h
Bullous skin reaction

and mild
bronchospasm/6–12 h

Other mandatory
vaccines/oral
antihistamines

Other mandatory
vaccines

Other mandatory
vaccines

Other mandatory
vaccines/oral
antihistamines

Bankova et al.
[70] 1 child DCM DTaP IPV HiB

Rotavirus

Confluent blisters on the
back, abdomen, and

upper arms/a day later

Unknown/oral
and topical sodium

cromolyn

Johansen
et al. [71]

1 child3/35
children

MPCM
MPCM
MPCM

DTaP IPV HiB
Rotavirus

DTaP
All vaccines

Skin flushing, itch,
blisters, gastrointestinal

clinical
manifestations/hours

Skin flushing and
pruritus/minutes

Fever/hours

Sarcina et al.
[64] 1 child MPCM

inactivated
tetravalent
influenza

vaccine (2)

diffuse bullous
cutaneous reaction/24 h

PCV13; V vaccines
oral antihistamines
and betamethasone

(background
therapy with

ketotifen)

DCM, diffuse cutaneous mastocytosis; Hexavalent, diphtheria–tetanus toxoid–acellular pertussis (DTaP)–hepatitis
B (HB)–inactivated polio vaccine (IPV)–Haemophilus influenzae B vaccine (HiB); h, hours; HPV, human papilloma
virus vaccine; IPV, inactivated polio vaccine; min, minutes; MPCM, maculopapular cutaneous mastocytosis; Men
C, meningococcal C vaccine; MMRV, measles, mumps, rubella, varicella vaccine; PCV, pneumococcal vaccine.

Overall, counseling for parents should highlight that there is a low likelihood of life-
threatening HRs to vaccines in children with mastocytosis. Therefore, they should receive
jabs according to the routine schedule except if HRs previously occurred or the child is
allergic to a vaccine ingredient.

5. Discussion

In conclusion, although the chance of anaphylaxis in patients with mastocytosis is
higher than in the general population, it is lower than most physicians predict. Given that
anaphylaxis in children with mastocytosis is more commonly idiopathic, the importance of
drugs as cause of anaphylaxis is overemphasized, and physical or mechanical factors are
at least equally significant in provoking MC degranulation. Drugs, level of basal tryptase
and high burden of disease do not increase the risk. In children who did not experience
previous HR, it is not necessary to withhold any medications. Regarding surgery, routinary
pre-operative drug testing are not recommended. Anyway, precautionary measures such
as a meticulous history, the substitution of offending medicines, and a careful action plan
to control HRs during anesthetics and RCM administration are advisable. In children with
mastocytosis, the efficacy of premedication for RCM and general anesthetics has not been
properly assessed in high quality studies so it should be discussed with patients. At the
same time, chronic antimediator drugs should be continued once started. In children with
mastocytosis other drugs including antibiotics, NSAIDs and opioids can potentially induce
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anaphylaxis. So far there are few studies on children without a systematic evaluation,
so no firm conclusions can be reached. Among drugs, NSAIDs are the leading trigger
of anaphylaxis or may exacerbate other atopic diseases. Anyway only 0–2% of children
with mastocytosis, may develop HRs to NSAIDs. Patients who tolerated NSAIDs before
occurrence of SM can go on using them. The evidence is lacking to avoid NSAIDs and for
pre-test evaluation in children with mastocytosis. Last but not at least, mastocytosis does
not contraindicate vaccination [80], also taking into account that children with mastocytosis
have a slightly increased risk of reaction in comparison with the general population [70].
Reactions are frequently mild with exceedingly rare bullous eruptions or more severe
cases of MC degranulation. Although the proofs are weak, children with extensive skin
disease, (i.e., diffuse cutaneous mastocytosis), may be at higher risk of reaction to vaccines
especially to hexavalent ones and to the first injection. For that reason, in patients with
diffuse cutaneous mastocytosis and extensive skin involvement the first injection should be
performed in a controlled setting and single-vaccine regimens can be considered. Children
should be observed for 2 h following vaccination, and patients or their parents should be
educated on how ask for additional medical care.

6. Conclusions

In conclusion when dealing with mastocytosis a multidisciplinary approach involving
pediatricians, allergists, immunologists, dermatologists, anesthetists, radiologists and den-
tal doctors based on the setting and individual case, is of paramount importance to manage
safely the patient and provide correct information regarding drug intake or vaccination.
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