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Introduction
Mastocytosis is a rare disease characterized by abnormal 

accumulation of clonal mast cells prone to activation and 
degranulation triggered by different stimuli [1]. Despite its  

 
rarity, mastocytosis is a challenge for the anesthetist, as it may 
be associated with perioperative immediate hypersensitivity 
reactions (IHR) [2]. Depending on the mechanism of action, 
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Abstract

Mastocytosis is a rare disease with increased clonal mast cells prone to activation and degranulation that has a substantial impact on choice of 
anesthetic agents and perioperative management. Patients with mastocytosis have up to a six-fold increased risk for anaphylaxis and an increased 
risk for severe perioperative immediate hypersensitivity reactions (IHR). The prevalence for allergic (immunoglobulin E- mediated) IHR is similar 
to the general population even if concurrent allergic diseases, which are generally frequent, are also possible. Non-immunological mechanisms 
involving mast cell receptors are mainly responsible for mast cell degranulation. Risk factors for perioperative IHR in adult patients with mastocytosis 
are previous anaphylaxis, major surgery, general anesthesia, and lack of adequate premedication. While unspecific triggers (physical, thermal, 
psychological) are well-accepted cofactors in perioperative IHR, a definitive classification of safe or unsafe drugs remains controversial. Management 
of patients with mastocytosis requires multidisciplinary and specific preparation for perioperative management, adequate premedication, avoidance 
of triggering factors, and careful choice of anesthetic drugs.
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IHRs may be allergic (i.e., elicited by an immune reaction, most 
commonly immunoglobulin E (IgE)-mediated) or non-allergic (i.e., 
elicited by a non-immune pathway) [3]. Mastocytosis is mainly 
associated with non-allergic immediate hypersensitivity reaction. 
Even if mastocytosis is not an allergic disorder, concomitant 
allergic diseases – which are generally frequent – are also possible 
in patients with mastocytosis. Some drugs typically used during 
the perioperative period, especially neuromuscular blocking 
agents (NMBA), but also hypnotics, opioids, non-steroidal anti-
inflammatory drugs (NSAIDs), and radiocontrast media may trigger 
potentially severe IHRs [4-7]. However, the clinical relevance of mast 
cell degranulation elicited by these drugs may be overestimated 
in the literature and many uneventful procedures in mastocytosis 
patients probably go unreported. Of clinical significance for the 
anesthetist, further anesthesia-related triggers of perioperative 
IHRs include emotional stress, temperatures changes, pressure, 
and friction [2, 6]. Controversial recommendations exist in the 
current literature by different authors. The aim of this narrative 
review is to provide a thorough update of literature published after 
the latest review article [2] about the management of patients with 
mastocytosis in the perioperative setting.

Case presentation
Written informed consent to publish this case report was 

obtained from the patient. The patient, a 64- year-old Caucasian 
ASA III male, suffered from an unstable pathological vertebral 
fracture. Diagnostic workup revealed the diagnosis of systemic 
mastocytosis and a plasma cell myeloma. The patient was 
scheduled for percutaneously navigated spondylodesis to stabilize 
the fracture. His past medical history was uneventful, in particular 
he did not report on allergies. He had undergone total intravenous 
general anesthesia 13 years ago, which was uneventful except for 
postoperative nausea and vomiting. Following the advice of the 
allergist, premedication with an H1-receptor antagonist (clemastine 
1 mg orally) on the evening before and a leukotriene receptor 
antagonist (montelukast 10 mg orally) on the day of surgery was 
administered. Anxiolytic medication was deliberately omitted as 
the patient felt relaxed. Prewarming was initiated with a forced-air 
warming system at arrival in the anesthetic room. In addition to 
ASA monitoring standards, invasive blood pressure measurement, 
continuous esophageal body temperature monitoring, and 
bispectral index monitoring were installed. Additional intravenous 
prophylaxes with H1-receptor antagonist (clemastine 2 mg), 
H2-receptor antagonist (ranitidine 50 mg), and corticosteroids 
(dexamethasone 4 mg) were administered 20 minutes before 
induction of anesthesia. Target-controlled infusion of propofol 
and remifentanil were used together with cisatracurium for 
neuromuscular blockade and daptomycin as antibiotic prophylaxis. 
The procedure was performed in prone position with special 
attention to limit friction during the positioning of the patient. 

Multimodal analgesia was ensured with fentanyl, remifentanil, and 
low-dose ketamine. Neuromuscular blockade was maintained with 
subsequent doses of cisatracurium according to accelerometry 
following ulnar nerve stimulation (IntelliVue NMT-Module, Philips 
Amsterdam, the Netherlands). A decrease in mean arterial pressure 
below 65 mmHg was registered 40 minutes after induction. In 
absence of other clinical signs of mast cell degranulation, the 
hypotension was treated with 5-10 µg intravenous boluses of 
adrenaline up to a total dose of 55 µg. The remaining three hours 
of anesthesia were uneventful; normothermia could be maintained. 
After complete spontaneous regression of the neuromuscular 
blockade to a train-of-four ratio > 0.9, the patient’s trachea was 
extubated and, the patient was transferred to the intermediate care 
unit. Analgesia was sustained with paracetamol and intravenous 
fentanyl. The H1- and H2-receptor antagonists as well as the 
leukotriene receptor antagonist were continued postoperatively 
for five days. The postoperative course was only complicated by 
urinary retention necessitating the placement of a urinary catheter 
for three days. However, the patient could be transferred to the 
ward on postoperative day one.

Literature Search
We performed a non-systematic literature search, focusing 

on any type of articles related to perioperative management of 
patients with mastocytosis published after 2014 up until March 
2021, 2014, being the year of publication of a well referred narrative 
review on this topic [2]. We searched the PubMed database with 
the following MeSH terms: “mastocytosis”, “anesthesia”, “surgery”, 
“case management”, “anaphylaxis”, “Histamine release”, “anesthesia, 
obstetrical”. Publications were selected in English, German, and 
French.  References were searched for further relevant literature.

Mastocytosis
Mastocytosis occurs with an estimated prevalence of 10-

13:100,000 [8, 9] and is frequently related to a gain-of-function 
variant at amino acid position 816 of the gene KIT (OMIM: 
https://www.omim.org/entry/154800), which encodes the 
tyrosine kinase receptor KIT. The variant D816V is associated 
with autophosphorylation of KIT, resulting in increased mast cell 
proliferation and activation [5, 10]. Up to 90% of adults with the 
systemic form and also most patients with the cutaneous form 
have been found to express the variant KIT D816V. Mastocytosis is 
characterized by abnormal accumulation of clonal mast cells in one 
or more organs such as skin, bone marrow, gastrointestinal tract, 
liver, and spleen [1, 11, 12]. The severity of mastocytosis depends 
on the degree of mast cell accumulation and releasability, the organs 
involved, and the presence or absence of specific organ dysfunctions 
[1]. Clinical manifestation of mast cell activation depends on the 
effect of preformed mediators (histamine, serotonin, proteases 
(e.g., tryptase) and heparin), newly formed lipid mediators (e.g., 
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thromboxane, prostaglandin D2, leukotriene C4) and various 
cytokines (e.g., tumor necrosis factor alpha, interleukin-4) [1, 13]. 
Symptoms range from benign, such as pruritus, flush, headache, 
abdominal cramping, and diarrhea to potentially fatal anaphylaxis 
and cardiac arrest [1]. Clinical signs of end-organ failure are 
often related to advanced forms of systemic mastocytosis [14]. 
In 2016, the World Health Organization classified mastocytosis, 
formerly a myeloproliferative neoplasia, as an independent 
disease, distinguishing between cutaneous mastocytosis, systemic 
mastocytosis, and localized mast cell tumors (Table 1) [11].

Cutaneous mastocytosis

Cutaneous mastocytosis mainly occurs during childhood, 
typically manifesting as maculopapular or nodular hyperpigmented 
lesions of the skin and has a good prognosis. It is classified into 
several sub- types (Table 1) [1, 11, 15].

Systemic mastocytosis

Systemic mastocytosis mainly occurs in adults. In addition 
to possible cutaneous involvement, mast cell accumulation is 
usually localized in the bone marrow and variably also in other 
extracutaneous organs (e.g., liver, spleen, gastrointestinal tract, or 
lymph nodes; systemic mastocytosis) or results in mast cell tumors 
(mast cell sarcoma) [1, 11]. It can be subdivided into indolent, 
smoldering, or aggressive forms depending on the presence 
of organ affection by mast cell infiltration and the presence of 
organ dysfunction (Table 1) [11, 15]. The diagnosis of systemic 
mastocytosis is defined by the presence of either at least 1 major 
plus 1 minor criterion or 3 minor criteria (Table 2) [11, 15]. In 
addition, patients with anaphylaxis and monoclonal mast cell 
disorder presenting with KIT D816V, who do not fulfill the above-
mentioned criteria for the diagnosis of mastocytosis, are referred to 
as having monoclonal mast cell activation syndrome [7].

Table 1: Updated World Health Organization classification of mastocytosis [11, 15].

Cutaneous mastocytosis (CM)

Maculopapular CM (urticaria pigmentosa) subdivided into:  
Monomorphic maculopapular CM (typically in adults) 
Polymorphic maculopapular CM (typically in children)

Diffuse CM

Cutaneous mastocytoma

Systemic mastocytosis (SM)

Indolent SM (absence of organ affection)

Smoldering SM (organ affection without organ dysfunction)

SM with associated hematologic neoplasm

Aggressive SM (organ affection with organ dysfunction)

Mast cell leukemia

Mast cell sarcoma

CM cutaneous mastocytosis, SM systemic mastocytosis

Table 2: Diagnostic criteria for systemic mastocytosis [11] and refined criteria for cutaneous involvement in patients with mastocytosis [11, 

15].

Systemic mastocytosis (SM)

Major SM criterion Multifocal dense infiltrates of MCs (at least 15 MCs in aggregate) in bone marrow and/or other extracutaneous organ(s)

Minor SM criteria

> 25% MCs are atypical MCs (in bone marrow) or spindle shaped (in extracutaneous organs)

KIT point mutation at codon 816 in MCs of bone marrow or other extracutaneous organs

MCs in bone marrow, blood, or extracutaneous organs exhibit CD2 and/or CD25

Cutaneous mastocytosis (CM)

Major CM criterion Typical skin lesions of mastocytosis associated with Darier’s sign

Minor CM criteria
Increased numbers of mast cells in biopsy sections of lesional skin

(Activating) KIT mutation in lesional skin tissue

SM systemic mastocytosis, MC mast cell, CM cutaneous mastocytosis

Mastocytosis and anesthesia
Latest evidence about mastocytosis and anesthesia

A few case reports and small case series have been published on 
adult mastocytosis patients undergoing surgery, but we could not 

find any guidelines on safe perioperative management published 
by anesthesia societies. We identified only one retrospective 
cohort study investigating IHRs during 726 anesthetic procedures 
in mastocytosis patients [16]. The coauthors of this study 
report a perioperative frequency of mast cell mediator-related 
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symptoms and anaphylaxis of 2% and 0.4%, respectively, in the 
adult population and of 4% and 2%, respectively, in the pediatric 
population. In the subgroup of patients undergoing general 
anesthesia, the incidence of anaphylaxis was 3% in the adult and 
4% in the pediatric population. Triggers of anaphylaxis were 
postulated to be gastrointestinal manipulation, anxiety and pain 
in two out of four cases. Hypersensitivity or allergy to drugs was 
systematically ruled out. These data show an increased frequency of 
perioperative anaphylaxis in patients with mastocytosis compared 
to perioperative anaphylaxis in the general Spanish population 
(0.01% to 0.009%) [17]. All English-language case reports published 
between 1998 and 2018 on the perioperative management of 
patients with mastocytosis have recently been summarized in 
the context of pre-existing allergic preconditions [18]. In these 
21 case reports, 52% of the procedures were uneventful [18]. 
Most of the patients received prophylactic anti-mediator therapy. 
Concurrent suspected or proven IgE-mediated allergic reactions 
were responsible for the reported event in four cases (atracurium 
twice, rocuronium and gelatin, once each) and non-allergic 
IHR were responsible for the event in five cases (atracurium, 
vancomycin, linezolid, tourniquet, and colon traction) [18]. Since 
2018, another three case reports describing the perioperative 
course of mastocytosis patients have been published [19-21]. 
Ripoll et al. report on a patient newly diagnosed with systemic 
mastocytosis during a recurrent episode of distributive shock 
during and after cardiac surgery, for which no specific trigger but 
rather a combination of surgery, general anesthesia, and protamine 
has been suspected as the elicitor of the mast cell degranulation 
[19]. Requena Lopez et al. report on postoperative anaphylaxis in a 
pediatric patient with an undiagnosed solitary mastocytoma [20]. 
The specific trigger of the reaction remains unknown, as an allergic 
reaction to any of the drugs administered during the perioperative 
period was ruled out by subsequent testing. Becerra-Bolanos 
et al. report on an uneventful general anesthesia in a patient 
suffering from systemic mastocytosis administered prophylactic 
premedication and provide a systematic review about the safety of 
using sugammadex [21]. The paucity of scientific literature on this 
subject, the severity of the cases presented in earlier case reports, 
and the fact that most uneventful procedures likely go unreported 
might have led to an overestimation of the perioperative risk for 
mastocytosis patients [22]. Increased attention is being paid to 
the perioperative environment in general in terms of temperature, 

mechanical pressure, and anxiolytic premedication [22].

Mechanism of IHR in mastocytosis patients and clinical 
workup

In patients with mastocytosis, mast cell activation and 
degranulation resulting in a non-allergic IHR can be triggered 
by non-specific factors (drugs, physical stimuli, temperature 
changes, or emotional stress) [2, 23]. Patients with mastocytosis 
might also present with a concurrent drug-induced IgE-mediated 
reaction (i.e., an allergic IHR) [2, 22]. Beside activation by IgE, other 
mechanisms play a role in mast cell activation through different 
types of pathways, including stem cell factor receptor (KIT, CD117), 
protease-activated receptors, opioid receptors, complement 
receptors and Mas-related G-protein-coupled receptor member 
X2 (MRGPRX2) [13, 24, 25]. Nevertheless, the specific role in the 
perioperative setting and in humans remains unproven for most of 
these pathways [13, 25].

Clinical presentation of perioperative IHRs

Clinical severity of perioperative IHRs is classified into four 
grades (modified Ring and Messmer grading; Table 3) [2, 3, 26, 
27]. Grades I and II are mild to moderate in presentation and are 
often caused by non- allergic triggers, whereas grades III and IV 
are severe and sometimes life-threatening and usually are caused 
by allergic triggers (IgE-mediated) [3, 27]. Perioperative clinical 
manifestation of mast cell degranulation is more likely in patients 
suffering from systemic mastocytosis but can also occur in patients 
with cutaneous mastocytosis [2, 16, 20, 28]. Perioperative IHR often 
develops during the induction phase of anesthesia. Drug-induced 
IHR, by definition, occurs within 1-6 hours after exposure but 
usually occurs within minutes after exposure in the perioperative 
setting [22, 29]. Clinical symptoms can range from mild cutaneous 
symptoms (generalized erythema, flushing, rash) to cardiovascular 
collapse (hypotension with or without tachycardia) and life- 
threatening anaphylaxis [2, 3]. Angioedema, gastrointestinal 
symptoms, and bronchospasm in absence of underlying airway 
hyperreactivity are seldom observed in the perioperative setting 
[2, 6, 30]. Increased number and releasability of mast cells have 
been reported to lead to an increased frequency of mostly non-
allergic drug-induced IHR and an increased clinical severity of all 
drug-induced IHR [22]. Nevertheless, this has not been reported in 
clinical practice.

Table 3: Modified Ring and Messmer grading system for perioperative immediate hypersensitivity reactions [2, 3, 26, 27].

Grade Clinical signs

I Cutaneous and/or mucosal signs

II

Cutaneous and/or mucosal signs 
± Hypotension 
± Tachycardia 

± Bronchospasm 
± Gastrointestinal symptoms

http://dx.doi.org/10.33552/ASOAJ.2022.03.000567


Citation: Mathias Gutzwiller*, Christian Grob, Thierry Girard, Karin Hartmann and Salome Dell-Kuster. Systemic Mastocytosis: Case 
Report and Narrative Review with Practical Recommendations to The Anesthesiologists. Anaest & Sur Open Access J. 3(4): 2022. 
ASOAJ.MS.ID.000567. DOI: 10.33552/ASOAJ.2022.03.000567.

Anaesthesia & Surgery Open Access Journal                                                                                                                         Volume 3-Issue 4

Page 5 of 12

III

Life-threatening signs from one or more organ systems Cardiovascular collapse 
Tachycardia or bradycardia 

± Cardiac arrhythmia 
± Bronchospasm 

± Cutaneous and/or mucosal signs 
± Gastrointestinal symptoms

IV Circulatory and/or respiratory arrest

Management of anaphylactic reactions

Regarding management of perioperative allergic reactions, 
we refer the reader to a recently published review by Garvey et al. 
[26]. The management of perioperative anaphylactic reactions aims 
to restore vital functions by first removing the suspected trigger. 
Further therapeutic measures include rapid infusion of crystalloids 
and increasing oxygen delivery [2, 26, 27, 31]. Intravenous 
adrenaline is the first-line drug to restore coronary and cerebral 
perfusion and to maintain cardiac output [27, 31]. Recent guidelines 
recommend dosing adrenaline and fluid administration according 
to the severity of the reaction [26].

Workup of perioperative IHRs

Perioperative IHRs require a thorough workup after an event. 
The main goals are to identify the eliciting factor and to determine a 
safe alternative for future anesthetic procedures even if the eliciting 
factor cannot be identified [26]. Systematic multidisciplinary 
investigation should include complete perioperative documentation, 
a thorough clinical history, and in vitro and in vivo tests within a 
recommended   period   of 1   - 4   months   post   event [22, 26].  
Testing   includes   skin   tests   to drugs administered just prior 
to the IHR, measurement of specific IgE if available for suspected 
drugs, and possibly a basophil activation test [3]. In some cases, a 
challenge test can also be performed. Current recommendations to 
measure serum tryptase level are to collect two blood samples, a 
first sample at one hour (peak of serum tryptase at 30-90 minutes 
after symptom onset) and a second at 2 - 4 hours after the reaction 
for comparison with the baseline value [4, 26]. The definition of 
increased tryptase level at the time of reaction has recently been 
changed from > 11.4 ng/mL to a change in tryptase of (1.2x baseline) 
+ 2 ng/mL [32]. In absence of a preoperative tryptase measurement, 
a serum baseline tryptase level can be measured later, at least 24 
hours after the event [26]. Life-threatening reactions associated 
with an increased tryptase level and positive skin tests to the culprit 
agent are indicative of an IgE-mediated allergy, whereas mild to 
moderate reactions, independent of tryptase level, with negative 
skin tests suggest a non-allergic reaction [18, 26, 33].

Epidemiology of hypersensitivity in the general 
population and in mastocytosis patients

A reported substantially elevated risk for anaphylaxis in 
mastocytosis patients is based on investigations on the cumulative 
incidence of anaphylaxis in patients followed in referral centers 
[34, 35]. A more realistic estimate has been recently published 

in a Danish population-based study [36], reporting an incidence 
rate for anaphylaxis of 6.5 per 1000 person-years in systemic 
mastocytosis patients as opposed to 0.9 per 1000 person-years in 
the general population [7, 36]. However, the reported prevalence 
of IgE- mediated IHR in patients with mastocytosis is similar 
to the general population [18, 22, 34, 37]. Nevertheless, the 
prevalence of atopic predisposition was higher in patients with 
systemic mastocytosis presenting with anaphylaxis than in those 
presenting without anaphylaxis [38]. The following risk factors 
for anaphylaxis in patients with systemic mastocytosis have been 
identified: male sex, absence of mastocytosis in the skin, presence 
of atopy, total IgE level ≥ 15 kU/L, and baseline tryptase level < 40 
ng/mL [34, 36, 38]. Interestingly, the risk of anaphylaxis in systemic 
mastocytosis patients was not increased at baseline tryptase 
level > 40 ng/mL [35, 38]. The main triggers of anaphylaxis in 
adult mastocytosis patients are Hymenoptera sting (27%), food 
(24%), and medication (18%); in 20% the trigger is idiopathic 
[35]. NSAIDs, antibiotics (beta-lactam, aminoglycosides), contrast 
media, phenylephrine, codeine, local anesthetic (LA) and general 
anesthesia have also been reported as triggers [34, 35], however, 
a report of formal confirmation by positive testing in these studies 
is still lacking [37]. While there is a high incidence of patients 
with clonal mast cell disorders in those presenting with systemic 
reactions to Hymenoptera venom and elevated serum baseline 
tryptase level (> 11.4 ng/mL) [39], a similar association between 
the presence of IHR to drugs and increased serum baseline tryptase 
level could not be demonstrated [40]. In the general population, 
data on perioperative IHRs highlight some regional differences in 
both the frequencies and triggers of such reactions [41]. The 6th 
National Audit Project in the UK indicated an incidence of severe 
life-threatening perioperative IHRs (Grade III and IV) of about 
1:10,000 anesthetic procedures, with a probable underestimation 
of about 70% due to methodological limitations [42]. Data from the 
USA reports a higher incidence of perioperative IHR between 1:677 
[43] and 1:6,531 [44]. In about 60-70% of cases, perioperative 
IHRs are IgE-mediated [13, 33]. NMBA and antibiotics are the most 
common triggers of perioperative IHRs [33, 41, 42], followed by 
chlorhexidine (9%) and dyes (patent blue dye 4.5%). Other drugs 
like hypnotics, opioids, and LA remain rare triggers of IHRs in the 
general population [41, 42].

Perioperative Management
The main goal of perioperative management in mastocytosis is 

to reduce the probability of mast cell degranulation and anaphylaxis 
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[2]. The following considerations are important to reach this goal: 
1) knowledge and awareness of the disease and its implication 
for anesthesia, 2) multidisciplinary management, 3) thorough 
preoperative patient workup, 4) reduction of potential triggers 
when selecting the anesthesia management, and 5) preparation for 
a potential anaphylactic reaction.

Preoperative considerations

Patients’ history and workup

The patient’s history should focus on past symptoms specific 
for mastocytosis, known triggers, prior perioperative reactions, 
and known drug allergies [4]. However, an uneventful general 
anesthesia in the past does not guarantee an uneventful course in 
the future. As highlighted in a population-based study, mastocytosis 
patients have a mildly increased risk to suffer from anesthesia-
relevant comorbidities such as venous thromboembolism, stroke, 
anaphylaxis, and possibly myocardial infarction [36]. Due to the 
elevated risk of anaphylaxis associated with increased tryptase 
values, particularly in the range of 12 to 40 ng/mL, the anesthesia 
team must acknowledge above normal baseline values [28, 38, 
45]. In case of prior perioperative IHR, which has not been further 
investigated, allergological workup should be preoperatively 
organized [2, 16, 22]. However, skin tests are not routinely 
recommended in the absence of previous perioperative IHR [2, 
16, 46]. Risk factors for perioperative mast cell mediator-related 
symptoms in the adult mastocytosis population include previous 
uninvestigated perioperative IHR, major surgery (particularly 
gastrointestinal or cardiac), general anesthesia, and lack of 
prophylactic anti-mediator therapy consisting of at least H1/
H2 antihistamines and benzodiazepine given at least one hour 
preoperatively [6, 16]. Individual patient risk should be assessed 
in a multidisciplinary team (anesthesiology, surgery, internal 
medicine, and/or allergology) resulting in a plan including all 
aspects of the perioperative management, especially back-up plans 
[22, 28, 47].

Premedication

Current literature lacks evidence and consensus on the utility of 
prophylactic antimediator administration. While some authors only 
focus on maintaining the established antimediator treatment [2], 
others strongly advise prophylactic anti-mediator administration 

before undergoing anesthetic procedures. Administration of 
prophylactic antimediator therapy was shown to reduce the 
frequency of perioperative IHR in one retrospective cohort study 
without adverse effects [16]. As a premedication, several authors 
recommend the administration of antihistamines (mainly H1- 
receptor antagonists, possibly also combined with H2-receptor 
antagonists) and sometimes also corticosteroids to block the 
release of mast cell mediators [2, 4, 6, 22, 24, 30, 48]. Leukotriene 
receptor antagonists are less widely recommended, but individual 
reports have found them to be highly effective [6, 16]. Preoperative 
administration of an anxiolytic drug to reduce emotional stress as 
an unspecific potential trigger of mast cell degranulation is also 
widely recommended [2, 4, 6, 16, 22, 30].

Intraoperative considerations

A physical stimulus is rarely the only cause for anaphylaxis 
but can play a role as a cofactor [6]. Nevertheless, unnecessary 
friction or pressure should be avoided when manipulating the 
patient or while operating on organs containing large amounts of 
mast cells, especially during gastrointestinal tract surgery [2, 6, 28, 
49]. Interestingly, manipulation of the airway does not elicit the 
same reaction, as airway mast cells seem to be less reactive [6]. 
The patient’s temperature should be monitored and maintained by 
increasing the ambient air temperature and warming the patient 
with forced-air warming system and warm infusion. There is a 
lack of randomized-controlled trials concerning the safe use of 
anesthetics during the perioperative period, and information on 
the tolerance of and the reaction to single drugs and drug groups is 
conflicting [7, 22]. All previous studies recommend avoiding drugs 
known to be associated with histamine liberation in patients with 
mastocytosis. Some authors further recommend the avoidance of 
drugs associated with a higher risk of immediate perioperative 
hypersensitivity reaction (IgE-mediated or not) [4, 6, 16, 30, 48]. 
In Table 4, we summarize drugs with a low risk for a perioperative 
IHR in patients with mastocytosis, and those drugs that should 
be avoided [2, 4, 6, 18, 28, 30, 37, 47, 48, 50]. We have added a 
supplementary category of drugs for which data are controversial, 
especially those known to often elicit perioperative IHR in the 
general population. While their use is not contraindicated, slow 
administration is recommended when there is no alternative of an 
equally effective and safe drug [4, 48].

Table 4: Safety of perioperative drugs for patients with mastocytosis [2, 4, 6, 14, 18, 28, 30, 37, 47, 48].

Class Low risk Controversial Avoid

Benzodiazepine Midazolam [2, 4, 14, 18,28, 30, 37, 47, 48]

Intravenous hypnotics

Propofol [2, 4, 6, 14, 18, 
28, 30, 37, 47, 48] 

Etomidate [2, 4, 6, 14, 
18, 28, 30, 37, 48] 

Ketamine [2, 4, 6, 14, 
18, 28, 30, 37, 47]

Thiopental [2, 4, 6, 14, 
18, 28, 30, 37, 47, 48]
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Volatile hypnotics

Sevoflurane [2, 4, 6, 14, 
18, 28, 30, 37, 47, 48] 
Desflurane [2, 4, 6, 14, 
18, 28, 30, 37, 47, 48] 
Enflurane [28, 37, 48] 
Isoflurane [2, 4, 6, 14, 
18, 28, 30, 37, 47, 48] 

Nitric oxide [2, 4, 6, 18, 
30]

Analgesics

Fentanyl [2, 4, 6, 14, 18, 
28, 30, 37, 47, 48] 

Remifentanil [2, 4, 6, 
14, 18, 28, 30, 37, 47, 

48] 
Sufentanil [2, 4, 6, 14, 
18, 28, 30, 37, 47, 48] 
Alfentanil [2, 4, 6, 14, 

18, 28, 37, 47, 48] 
Paracetamol [2, 4, 6, 14, 18, 28, 30, 47]

Morphine [2, 4, 6, 14, 18, 
28, 30, 37, 47, 48] 

NSAIDs [4, 6, 14, 28, 30, 
47]

Codeine [2, 4, 6, 14, 
18, 28, 37, 47, 48] 

Pethidine [47] 
Nefopam [2, 6, 18, 

28]

NMBA

Cisatracurium [2, 4, 6, 
 

14, 18, 28, 30, 47, 48] 
 

Pancuronium [2, 4, 6, 
 

14, 18, 28, 30, 48] 
 

Vecuronium [2, 4, 6, 14, 
 

18, 28, 47, 48]

Rocuronium [2, 4, 6, 14,18, 28, 30, 
37, 47, 48] 

 
Succinylcholine [2, 4, 6, 

 
14, 18, 28, 30, 37, 47, 48]

Mivacurium [2, 4, 6, 
 

14, 18, 28, 30, 37, 47, 
 

48] 
 

Atracurium [2, 4, 6, 
 

14, 18, 28, 37, 48]

Local anesthetics
Amide type [2, 4, 6, 14, 

 
18, 28, 47]

Ester type [2, 6, 18, 47]

Antiseptics

 Chlorhexidine [2, 6, 18] 
 

Povidone iodine [2, 6, 
 

18]

Plasma substitutes
Crystalloids [2, 4] 

 
Albumin [2, 4, 6, 18, 28]

HES [2, 6, 18, 28] 
 

Gelatin [2, 4, 6, 18, 28]

Antibiotics

Beta-lactam [4, 14] 
 

Aminoglycosides [4, 
 

14] 
 

Vancomycin [6, 28]

Miscellaneous

Atropine [2, 6, 14, 18, 
 

28] 
 

Ondansetron [2, 6, 28] 
 

Oxytocin [2, 4, 6, 18] 
 

Neostigmine [2, 18, 28] 
 

Sugammadex [2, 18]

Protamine [2, 6, 18, 28] 
 

Aprotinin [2, 6, 18, 28]

• Drugs in italics are associated with allergic reaction. Drugs in bold are associated with histamine release. 

• NSAIDs non-steroidal anti-inflammatory drugs, NMBA neuromuscular blocking agents; HES hydroxyethyl starch

Neuromuscular blocking agents

Data provided by different authors diverge on the safety of 
different NMBA. Unanimity exists concerning the low-risk use of 
cisatracurium, pancuronium, and vecuronium, and the avoidance 
of mivacurium and atracurium as the most potent mast cell 
activators [2, 4, 6, 28, 30, 37, 47, 48, 50-52]. There are controversial 

recommendations on the use of rocuronium and succinylcholine 
[2, 6, 48]. Most publications advise against the use of rocuronium 
due to its association with allergic reactions [4, 6, 30, 37, 41, 53]. 
One publication considers succinylcholine as a drug of first choice 
in patients with mastocytosis, probably based on its low potency 
for histamine release by mast cells [6, 51, 52], but succinylcholine 
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has also been associated with a high risk of anaphylaxis [41, 42, 
53]. The reported incidence of anaphylaxis after the administration 
of sugammadex, a NMBA reversal drug, is 4:10,000 based on a 
retrospective, single- center Japanese study [54]. Although, there 
is a lack of data on the safety of sugammadex in mastocytosis 
patients, three case reports describe an uneventful administration 
of sugammadex in patients with this condition [21, 48, 55].

Volatile and intravenous anesthetics

Volatile hypnotics are considered safe and have not been 
reported to cause perioperative anaphylactic reactions [2, 56]. 
Recent epidemiologic data show few cases of perioperative 
anaphylactic reactions to intravenous hypnotic drugs in the general 
population [33, 42]. There are no reports of perioperative reactions 
after administration of propofol, thiopental, and ketamine despite 
a marked heterogeneity of histamine release from human mast 
cells in response to these often-used hypnotic drugs in an in vitro 
study [57]. Hence, most authors agree on the low risk of ketamine, 
propofol, and etomidate in mastocytosis patients [2, 4, 6, 37]. 
Avoidance of thiopental is advocated by some authors due to the 
high number of reports of perioperative IHRs [4, 37]. There is no 
report of perioperative IHRs after administration of midazolam, 
and it is widely accepted as a low-risk drug in mastocytosis [2, 4, 
37, 48], despite some in vitro results of histamine liberation from 
the lung and skin triggered by this drug [57].

Opioids

While IgE-mediated IHRs to opioids are extremely rare, many 
opioids are known for direct histamine release possibly due to an 
off-target occupation of the MRGPRX2 receptor, which has been 
demonstrated to be involved in histamine release by morphine 
in an in vitro study [26, 41, 58]. According to an in-vivo study 
using intradermal microdialysis, fentanyl, alfentanil, sufentanil, 
remifentanil, buprenorphine, and the opioid antagonist naloxone 
did not induce the release of histamine and tryptase from mast cells, 
whereas codeine and meperidine did [59]. Unanimity exists about 
the low risk of administration of fentanyl, remifentanil, sufentanil, 
and alfentanil [2, 4, 6, 30, 37, 47, 48], and the avoidance of pethidine 
and codeine [4, 6, 37, 47, 48]. Hence, morphine remains the most 
controversial opioid. While it is contraindicated by many authors 
due to its histamine-releasing effect [4, 30, 37, 47, 48, 57, 60], 
others support its cautious use with titrated administration in the 
absence of an alternative [2, 6].

Local anesthetics

The overall incidence of an allergic reaction to LA has been 
reported to be less than 1% in the general population [61], and 
recent epidemiologic data have shown no proven allergic reaction 
to LA in the perioperative setting [33, 41, 42]. Anaphylaxis 
following LA administration in patients with mastocytosis is rare 
and has only been reported in a few case reports and in a few 

studies [22, 35]. The uneventful administration of LA for bone 
marrow examination further supports its safe use in mastocytosis 
patients [22]. An amide-type LA is considered safer than ester-type 
LA in mastocytosis patients [4, 6, 48], as ester- type LA is generally 
considered to be more antigenic of the two [41].

Plasma substitutes

Most authors agree on the low risk of administering crystalloids 
and albumin, but controversy exists about hydroxyethyl starch 
(HES) and gelatin administration in patients with mastocytosis 
[2, 4, 6]. Recent French [33] and British [42] data show few IHRs 
to gelatins in the general population, but data concerning HES is 
lacking due to restricted use in these countries [41].

Antibiotics

Antibiotics, particularly beta-lactams such as amoxicillin/
clavulanic acid, cefazolin, and cefuroxime, are among the leading 
causes of perioperative IHRs among the general population [33, 
41, 42]. Beta-lactam and aminoglycoside antibiotics have also 
been identified as triggers of anaphylaxis in studies involving 
mastocytosis patients [34, 35], although to our knowledge it has 
not been demonstrated that IHRs to these antibiotics were more 
frequent than in the general population. Only vancomycin has been 
shown in vitro to elicit histamine liberation from mast cells through 
the MRGPRX2-mediated mechanism and should thus be avoided in 
mastocytosis patients if possible [6, 28, 58].

Antiseptics

The antiseptic agent chlorhexidine is widely used in medical 
and non-medical products, accounting for 9% (number three 
cause) of perioperative anaphylaxis in the general population [42]. 
On the other hand, povidone-iodine has only been reported as the 
culprit agent of perioperative IHR in a few cases [41]. As there are 
no reports of perioperative IHR to antiseptic agents in mastocytosis 
patients in the literature, chlorhexidine and povidone iodine are 
considered low risk [2, 6].

Postoperative considerations

During the postoperative period, pharmacological, 
psychological, mechanical, and thermal factors pose a risk 
for triggering mast cell degranulation. As the risk of mast cell 
degranulation is increased up to 6 hours after the administration of 
drugs, prolonged postoperative surveillance should be considered 
[30], and patients with mastocytosis may not qualify for ambulatory 
surgery [62]. Biphasic perioperative anaphylaxis with an interval 
of 14 hours after resolution of the first event has also been 
reported [37]. Special attention should be paid to achieve adequate 
postoperative analgesia while avoiding potential triggers. Although 
NSAIDs rarely cause perioperative IHRs in the general population 
[33, 41, 42], the risk for an IHR to NSAIDs seems to be higher in 
mastocytosis with an incidence up to 14% [34, 35, 63]. Unable to 
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show an association between IHR to NSAIDs and elevated tryptase 
level, Seitz and colleagues have concluded that NSAIDs might be 
administered safely [64]. In contrast, a more recent prospective 
placebo-controlled challenge study with a cyclooxygenase-1 
inhibitor in 50 mastocytosis patients combined with a retrospective 
chart review has found an elevated risk of IHRs to acetylsalicylic acid 
and NSAIDs compared to the general population [65]. In addition, 
87.5% of patients with an IHR to NSAIDs in the retrospective study 
have also reported mast cell mediator-related symptoms after 
physical stimuli and an IHR to other drugs or alcohol. Further, 
NSAIDs may not only play a role as an elicitor of IHRs, but also as a 
co-factor in anaphylaxis [7, 22]. These data suggest that treatment 
with NSAIDs is not contraindicated in patients with mastocytosis, 
however, careful case-by-case evaluation should be undertaken 
considering a history of previous IHRs to NSAIDs or other drugs 
and any risk factors for IHRs to NSAIDs [7, 64, 65]. The risk of 
adverse reactions after administration of aspirin seems higher 
than after the administration of other NSAIDs, but for more detail 
we refer the reader to a recently published review [7]. There are 
no reports of IHRs to paracetamol, and it is widely accepted as 
a safe drug [2, 4, 6, 30, 63]. Conclusive literature concerning the 
use of regional anesthesia in mastocytosis is lacking. However, 
regional and neuraxial anesthesia using amide-type LA may be a 
good option for patients at increased risk for perioperative pain, 
particularly because pain is known as an important trigger for 
mast cell degranulation and the options for low-risk analgesics 
are limited (Table 4) [22, 66, 67]. Concerning neuraxial anesthesia, 
data show good tolerance of epidural and spinal anesthesia with 
amide-type LA [66, 67]. An undulating effect has been described. 
Uncertainty exists whether this effect is due to tachyphylaxis [68] 
or to a local effect of mast cell degranulation [69].

Special considerations
Pediatric anesthesia

Klein and Misseldine have written an extensive review on 
anesthetic considerations in children with mastocytosis [46]. We 
refer to this review for pediatric anesthesia management. Based on 
more recent literature, there are a few updates worth mentioning: 
The recent recommendation for the subdivision of maculopapular 
cutaneous mastocytosis (MPCM) into a monomorphic and a 
polymorphic form [15] has its rationale in the prognostic impact 
of these two forms in children. While the polymorphic form tends 
to display normal serum tryptase levels and to spontaneously 
resolve in adolescence, the monomorphic form frequently has 
elevated serum tryptase levels and persists into adulthood, usually 
progressing to a systemic disease. Similar to adults, symptoms in 
children typically consist of cutaneous manifestations including 
pruritus, bullous lesions, and flushing related to release of 
histamine, prostaglandine-D2 and leukotriene-C4, sometimes also 

abdominal pain, and only rarely IgE-mediated bronchospasm [34, 
70, 71]. In contrast to adults, cardiovascular collapse is rarely seen 
in the pediatric mastocytosis population [72, 73]. Similar to adults, 
elevated tryptase and/or the presence of flushing are associated 
with a higher risk of anaphylaxis [35, 74-77]. According to a recent 
prospective study in children who mostly suffer from MPCM, 
investigations have shown no association between KIT mutation 
with cutaneous features of pediatric mastocytosis and evolution 
of the disease [78, 79]. The authors could also demonstrate that 
mastocytosis-related symptoms can occur at any age [78]. Careful 
perioperative management for patients with a history of pediatric 
mastocytosis is, therefore, recommended even in the absence 
of cutaneous lesions [78]. However, a review of retrospective 
records [46] and one prospective study in patients with urticaria 
pigmentosa [70] indicate a greater risk for major perioperative 
adverse reactions is unlikely in children with mastocytosis limited 
to the skin, with or without premedication.

Obstetric anesthesia

During pregnancy, between 20% to 30% of women with 
mastocytosis complain about increased disease- related symptoms.  
However, up to one third describe reduced symptoms or complete 
relief [66, 67]. Pregnancy outcome is generally good. We refer 
to a summary of reports about parturients with any form of 
mastocytosis published between 1995 and 2013 [2]. Since then, an 
additional prospective study has been   published   in   2016, which   
showed   no   increased   probability   of   severe   maternal   or   
infant complications but a slightly increased risk of spontaneous 
miscarriage during the first trimester [80, 81]. Although cases 
of preterm delivery and low birth weight are reported, their 
frequency does not seem to be relevantly different from the general 
population [66, 67, 81]. Special attention should be paid to severe 
or insufficiently treated mastocytosis. As many triggers such as pain 
and stress are present in the peripartum period, administration 
of early epidural analgesia might be an effective intervention to 
prevent mast cell degranulation [2]. In addition, most authors 
recommend periportal premedication with antihistamines with 
or without corticosteroids according to a recent review [66, 67, 
80, 81]. Second generation H1-antagonists like loratadine and 
cetirizine are recommended [66]. Clemastine may be given if an 
additional sedating effect is desired. Most other first-generation 
H1-antagonists should be avoided due to an increased risk of 
birth defects and fetal abnormalities [81]. Ranitidine is the H2-
antagonist of choice [66]. Regarding corticosteroids, most literature 
considers its short-term use to be generally safe throughout labour 
and delivery. Non-fluorinated corticosteroids like prednisone are 
preferable to fluorinated ones like dexamethasone because of 
reduced placental transfer. Furthermore, oxytocin can be given 
safely to induce and intensify contractions [66, 67, 80].
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Coagulation disorders

A small subgroup of patients with mastocytosis shows 
an increased risk for bleeding and coagulation abnormalities 
[19, 69, 82-84]. This might be caused by mast cell release of 
heparin, heparin-like anticoagulants, and antithrombin III as 
well as hyperfibrinolysis-inducing mediators like tryptase and 
tissue plasminogen activator [19, 82-85]. Further, mastocytosis-
associated acquired von Willebrand syndrome (aVWS) has been 
described in two recent retrospective studies in up to 38% of the 
cases [83, 86]. Diagnostic laboratory testing including coagulation 
status with prothrombin time, activated partial thromboplastin 
time, activated clotting time, anti-Xa assay, thrombin time, von 
Willebrand factor (VWF), and thromboelastography or rotational 
thromboelastometry should be considered in case of increased 
bleeding. The most important treatment in these patients is 
the administration of a mast cell stabilizing therapy including 
corticosteroids, because standard hemostatic management might 
be insufficient [83, 86]. Another therapeutic option is tranexamic 
acid to treat hyperfibrinolysis [69]. In case of proven aVWS, VWF-
containing factor VIII concentrates and desmopressin may be 
administered [87]. Protamine should be given carefully and only 
if hyperheparinemia has been shown to be causative for bleeding. 
Protamine itself has a mast cell degranulating effect and may 
also cause bleeding when overdosed [19, 69, 82]. In addition, an 
insufficient neutralizing effect of protamine has been described 
due to a different structure of released heparin-like anticoagulants 
[82]. Apart from bleeding complications, the risk of venous 
thromboembolism seems to be slightly increased in patients 
with mastocytosis [36]. Therefore and because of a possible 
prothrombotic mast cell mediator release, some literature advise 
mandatory postoperative thrombosis prophylaxis [69].

Conclusions
Patients with mastocytosis have a higher frequency and 

severity of perioperative immediate hypersensitivity reactions, 
including anaphylaxis, than the general population. However, the 
incidence of allergic diseases in general is not increased. Because 
it is unclear whether to avoid only drugs releasing histamine or 
also drugs known to elicit an allergic reaction, the classification of 
drugs as safe or unsafe remains controversial. Factors triggering 
mast cell release such as physical, thermal, and psychological 
factors are generally accepted as co-factors in perioperative IHRs. 
Thorough   preparation   including   gathering   information   about   
the   patient’s   history, administering adequate premedication, 
careful choice of perioperative anesthesia management that 
considers the expertise of specialists, avoids factors inducing mast 
cell degranulation, and includes postoperative surveillance are key 
to an uneventful perioperative course.
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