
Systemic mast cell activation disease (MCAD, a subclass of mastocytosis), which has 
a prevalence of around 17% (at least in the German population), is characterized by 
accumulation of genetically altered dysfunctional mast cells with abnormal release 
of these cells’ mediators. Since mast cells affect functions in potentially every organ 
system, often without causing abnormalities in routine laboratory or radiologic 
testing, this disease has to be considered routinely in the differential diagnosis of 
patients with chronic multisystem polymorbidity of a generally inflammatory and 
allergic theme. Pain in its different manifestations is a common symptom in MCAD 
found in more than three-quarters of the MCAD patients. Because of the specific 
mast cell-related causes of pain in MCAD it should be treated specifically, if possible, 
deduced from their putative mast cell mediator-related causes. As yet, there is no 
official guideline for treatment of MCAD at all. The present review focuses on mast 
cell mediator-induced acute and chronic pain and the current state of analgesic drug 
therapy options in MCAD. Due to the high prevalence of MCAD, many physicians 
are often faced with the issue of pain management in MCAD patients. Hence, our 
practical guide should contribute to the improvement of patient care.
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Mast cell activation disease (MCAD) is the 
variant of mastocytosis which comprises 
the full spectrum of primary systemic mast 

cell disease, i.e., systemic mastocytosis (SM) which is 
further divided into several subtypes (1) (Table 1), mast 
cell activation syndrome (MCAS) (Table 1) (2-4), and 
mast cell leukemia (MCL). While the prevalence of SM 
in Europeans ranges between 0.3 and 13 per 100,000, 
the prevalence of MCAS, at least in Germany, has been 
determined to be 17% (5).

Pathogenetically, MCAD denotes a group of poly-
genic mast cell disorders (6) characterized by an aber-

rant release of variable subsets of mast cell mediators 
together with accumulation of either morphologically 
altered and immunohistochemically identifiable mu-
tated mast cells due to mast cell proliferation (SM and 
MCL) or morphologically ordinary mast cells due to de-
creased apoptosis (MCAS and well-differentiated SM) 
(Table 1) (5). It is the unregulated release of the me-
diators by inappropriate mast cell activation (whether 
constitutive and/or reactive), not inappropriate MC 
proliferation, that underlies the given presentations of 
MCAD. Specific mutation sets appear to drive specific 
patterns of aberrant constitutive mast cell activation 
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or partial symptomatic response to drug therapy. As the 
primary feature of MCAD is an inappropriate mast cell 
activity, treatment invariably involves trigger identifica-
tion respectively and avoi dance, if possible, plus control 
of mast cell mediator production/action. Mast cells 
secrete prestored mediators and synthesize mediators 
in response to allergic, microbial, and nonimmune trig-
gers which can often be named by the patients from 
their experience. Thus, a detailed history provides the 
best access to the detection of triggers. Treatment of 
MCAD should be focused on the individual patient, and 
tailored to the patient’s symptoms, disease manifesta-
tions, and the clinical course (Fig. 1). In most MCAD 
patients, moderate improvement is mostly attainable, 
although both patients and providers must exercise 
patience. Sometimes many lines (and formulations) of 
therapy must be tried. Generally, less expensive inter-
ventions (e.g., histamine H1 and H2 receptor antago-
nists, leukotriene receptor antagonists, cromolyn) are 
tried first, but often symptoms persist in many patients. 
In those patients, medical treatment using a stepwise 
approach to manage the increased mast cell activity 
should be provided (Fig. 1) (9). In this context, it should 
be noted that there is no official guideline for treat-
ment of MCAD. 

The present review focuses on mast cell mediator-
induced acute and chronic pain and the current state of 
analgesic drug therapy in SM and MCAS. It is based on 

Table 1. Current classification of  mastocytosis.

Variant term Subvariants

Systemic mast cell activation disease

Systemic mastocytosis (SM) Indolent SM
-Smouldering SM
- Isolated bone marrow mastocytosis
- Well-differentiated SM 
SM with an associated hematological neoplasm
- SM with myelodysplastic syndrome
- SM with myeloproliferative neoplasm
- SM with hypereosinophilic syndrome
- SM with chronic myelomonocytic leukemia
- SM with non-Hodgkin lymphoma
Aggressive SM
Mast cell leukemia
-Leukemic mast cell leukemia
-Aleukemic mast cell leukemia

Systemic mast cell activation syndrome With hypertryptasemia
Without hypertryptasemia

Cutaneous mastocytosis Urticaria pigmentosa
Diffuse cutaneous mastocytosis
Mastocytoma of the skin

Mast cell sarcoma

Extracutaneous mastocytoma

as well as aberrant mast cell reactivity resulting in un-
regulated increased mediator release, ultimately acti-
vating local and/or remote ordinary mast cells, thereby, 
starting a cascade of mast cell activation with mediator 
release inducing the variety of symptoms (7). Due to 
both the wide-spread distribution of mast cells and the 
great heterogeneity of aberrant mediator expression 
patterns, symptoms may occur in all organs and tissues. 
Hence, the clinical presentation of MCAD is very diverse, 
sometimes to the even-further-confounding point of 
presenting opposite abnormalities in different patients 
(or even in the same patient at different times, or in 
different sites in the same patient at the same time) (5). 

Establishing an initial suspicion of systemic mast 
cell activation is the first step in diagnosis of MCAD. It 
is reasonable to suspect MCAD when at least several 
symptoms and signs of mast cell activation are present 
(5) and no other diagnosis better accounting for the full 
range of findings is present. Recognition of a mast cell 
mediator release syndrome, i.e., a pattern of symptoms 
caused by the unregulated increased release of media-
tors from mast cells, can be aided by the use of a vali-
dated checklist which lists the complaint complexes to 
be considered (8). In addition, the occurrence of further 
diagnostic criteria has to be investigated to make the 
final diagnosis (Table 2). 

Currently, there is no cure for primary mast cell 
disorders. However, it is possible to achieve a complete 
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a comprehensive evaluation of the literature published 
before December 2016 and is strengthened by our per-
sonal experiences in the treatment of a large number of 
MCAD patients.

Mast Cell-nerve Interactions in Nociception
Mast cells and the nervous system influence each 

other’s responses through bidirectional communication 
through the release of mediators and cytokines (10). In 
the periphery, mast cells are often found in close prox-
imity to nerves and vasculature (11,12). Several mast cell 
mediators such as bradykinin, substance P, TNFα, nerve 
growth factor, prostaglandins, tryptase, and histamine 
are released, stimulating receptors that are expressed 
at sensory afferent nerve terminals, generally resulting 
in pain perception (Fig. 2). When these neurons are 

stimulated, they send signals to the central nervous 
system (CNS) and concomitantly release neuromodula-
tors, such as substance P and calcitonin-gene related 
peptide, the vasoactive intestinal protein, and corti-
cotropin releasing hormone (CRH), which, in turn, can 
further stimulate mast cell activation creating a bidi-
rectional positive feedback-loop potentially resulting 
in neurogenic inflammation (13). Furthermore, mast 
cells can recruit other immune cells such as eosinophils, 
neutrophils, ma cro phages, and T-cells, which release 
pro-nociceptive mediators and boost the maintenance 
of inflammatory reactions (14). As a consequence, in-
flammation can affect not only injured zones, but also 
adjacent territories, creating a secondary wide spread 
hyperalge sia or panalgesia. 

Mast cells are also implicated in central integra-

Table 2. Diagnostic criteria for the variants of  MCAD (2).

Current criteria used to define mast cell activation syndrome (MCAS)

Major criteria

Constellation of clinical symptoms attributable to pathologically increased mast cell activity (mast cell mediator release syndrome)

Disseminated increased number of mast cells in marrow and/or extracutaneous organ(s) (e.g., gastrointestinal tract biopsies; CD117-, 
tryptase-, and CD25-stained)

Minor criteria

1. Abnormal spindle-shaped morphology in > 25% of mast cells in marrow or other extracutaneous organ(s)

2. Abnormal mast cell expression of CD2 and/or CD25 (i.e., co-expression of CD117/CD25 or CD117/CD2)

3. Detection of genetic changes in mast cells from blood, bone marrow, or extracutaneous organs for which an impact on the state of 
activity of affected mast cell in terms of an increased activity has been proven.

4.

Evidence (typically from body fluids such as whole blood, serum, plasma, or urine) of increased levels of mast cell mediators including: 
• tryptase in blood
• histamine or its metabolites (e.g., N-methylhistamine) in urine
• heparin in blood
• chromogranin A in blood (following exclusion of potential confounders of cardiac or renal failure, neuro endo crine tumors, or recent 
proton pump inhibitor use)
• other relatively mast cell-specific mediators (e.g., eicosanoids including prostaglandin PGD2, its metabolite 11-β-PGF2α, or leukotriene 
E4)

5. Symptomatic response to inhibitors of mast cell activation or mast cell mediator production or action (e.g., histamine H1 and/or H2 
receptor antagonists, cromolyn)

Diagnosis of MCAS assigned according to: (1) both major criteria; (2) one major criterion plus any one of the minor criteria; or (3) any 3 minor 
criteria.

Diagnostic criteria for systemic mastocytosis (1)

Major Criterion

Multifocal, dense aggregates of mast cells (15 or more) in sections of bone marrow or other extracutaneous tissues and confirmed by 
tryptase or CD117 immunohistochemistry

Minor Criteria

Abnormal spindle-shaped morphology in > 25% of mast cells in marrow or other extracutaneous organ(s)

Abnormal mast cell expression of CD2 and/or CD25 (i.e., co-expression of CD117/CD25 or CD117/CD2)

KIT codon 816 mutation in mast cells from marrow, blood, or extracutaneous organs

Persistent elevation of serum total tryptase > 20 ng/mL

Diagnosis of SM assigned according to: (1) major criterion plus any one or more minor criteria; or (2) any 3 minor criteria.
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tion of nociceptive pain signaling from the periphery 
to the CNS. Depolarization induced by stimulation of 
primary afferent nerve fibers spreads to the dorsal horn 
of the spinal cord via 2 pathways (Fig. 2). One, corres-
ponding to fast pain, is mediated by A-delta fibers that 
are responsible for the precise localization of pain sites. 
It joins the lateral thalamus by the neospinothala mic 
tract, then the S1 and S2 areas of the sensory cortex. The 
second way of pain transmission is mediated by unmy-
elinated C fibers, responsible for slow and widespread 
– unlocalized – pain. In the CNS, nociceptive input is 
conveyed to the medial thalamus, the limbic structures, 
the insula, the cingulate cortex, and the frontal cortex. 
The tha la mus is an essential nociceptive relay, discrimi-
nating nociceptive stimulations and transmitting some 
of them from the spinal cord to the cortex, which then 
enhances the conscious perception of pain sensation. In 

turn, the thalamus can be influenced by the cortex as 
well as by the limbic system, where the pain acquires 
its psychoaffective coloration. Signals from the supra-
spinal centers are also integrated in the periaqueductal 
gray, which modulates descending facilitation and inhi-
bition of nociceptive input via the rostral ventromedial 
medul la. Supraspinal afferents influence the activity of 
spinal interneurons releasing a variety of neurotrans-
mitters to modulate nocicep tive forwarding to the CNS. 
Spinal interneurons themselves exert inhibitory effects 
on the processing of pain signals. In this network, mast 
cells are versatile gatekeepers of pain (15). It is known, 
that mast cells, centrally located, are aggregated in the 
infundibulum, pituitary gland, area postrema, choroid 
plexus, and in the region near the third ventricle of the 
cerebrum, the hypothalamus, and thalamus (Fig. 2;) 
(16). Since mast cells are located on the brain side of 

Fig. 1. Suggested treatment options for mast cell activation disease (modified from 9).
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the blood-brain barrier as well as in the leptomeninges, 
they can communicate with neurons, glia cells, microg-
lia, and vascular endothelial cells by transmitting their 
mediators via several ways (Table 3). And mast cell me-
diators can spread through brain tissue volume several 
orders of magnitude greater than a synaptic cleft (17). 
Since 90% of thalamic histamine and up to 50% of total 
brain histamine is synthesized by mast cells (18), mast 
cells in the brain can influence brain functions directly 
by releasing histamine.

Pain Related to MCAD
Aberrant mast cell activation, causing both inap-

propriate mast cell mediator release and inappropri-

Fig. 2. Modulation of  pain pathways by mast cell degranulation.

Table 3. Forms of  communication between mast cells and effector 
cells, e.g., neurons.

• Mediator release by degranulation (56)

• Selective exocytotic mediator release (synonyms: piecemeal 
degranulation, differential release; [56-58])
  – undirected
  – at a synaptic contact with a target cell (59)

• Release of exosomes loaded with mRNA, mikroRNA and proteins 
(58-60)

• Diffusion of mediators into the extracellular biophase (58)

• Physical contact with exchange of intracellular substances (61)

ate mast cell reactivity, effects a potentially enormous 
range of aberrant reactions in all tissues and systems 
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due to (1) the widespread distribution of mast cells, (2) 
the enormous range of mast cells’ normal biological ac-
tivity, and (3) great heterogeneity in aberrant mast cell 
mediator expression patterns creating MCAD’s clinical 
signature of multisystem polymorbidity (5).  Mast cell 
activation displays different symptoms such as hives, 
rash, anaphylaxis, hot flushing of skin, tachycardia, 
nausea, and fatigue (19). Pain is a common symptom 
in MCAD. It compromises headache, epigastric pain, 
abdominal pain, skeletal pain, stomatitis, bone pain, 
muscle pain, joint pain, ocular discomfort, and ear/
nose/throat inflammation. Often, pain is described as 
migratory referring to a particular region of the body 
or even the entire body (19,20). In the largest survey on 
symptoms in mast cell disorders performed so far (420 
patients, cutaneous mastocytosis 24%, SM 51%, MCAS 
12%), pain was reported in the chest (in 36.7% of the 
patients), stomach (72.9%), upper abdomen (46.4%), 
lower abdomen (56.4%), bones (56.4%), joints (61.4%), 
muscles, and nerves or connective tissues (50%) (21). 
With regard to quality of life, pain is one of the most 
severe symptoms in MCAD patients (22). 

Options for the Treatment of Pain in MCAD 
Patients

Since pain is one of the most effective triggers for 
the activation of mast cells, its elimination is crucial for 
the prevention of worsening of patients’ MCAD. Often, 
treatment of pain in MCAD is challenging, especially 
because classical analgesics – most narcotics and non-
steroidal anti-inflammatory drugs (NSAIDS) – can trig-
ger MCAD and turn out to be ineffective. Therefore, 
pain perception in MCAD should be treated specifically, 
in some cases deduced from their putative mast cell 
mediator-related causes (Table 4). 

Non-drug Arrangements
In the context of pain treatment, it is important to 

note that sometimes non-drug arrangements, that are 
not expected to have analgesic effect, reveal striking 
effects, achieving such analgesic effects. By avoidance 
of food containing gluten, cow’s milk proteins, beef, 
and baker’s yeast, a massive pain reduction can often 
already be obtained (23-26); hence, it should be the first 
therapeutic action before initiation of drug therapy.

Drug Therapy of Musculoskeletal Pain
About 75% of MCAD patients present with 

MCAD-driven musculoskeletal pain, most often ac-
companied by peripheral (usually distal) sensory and/

or motor neuropathies including paresthesias (5). In 
physical examinations of MCAD patients, muscular 
pain sensation can be induced frequently by pres-
sure at specific tender points of the muscles in all 4 
quadrants of the body (27), thus fulfilling the criteria 
for the formal diagnosis of fibromyalgia syndrome 
(FMS) (28,29). In fact, a large number of patients are 
diagnosed with FMS before the diagnosis of MCAD 
is made (27). It is not surprising that several studies 
on FMS patients demonstrated an increased mast cell 
infiltration (30) and increased mast cell degranulation 
with increased PAR2 activity (31) in skin biopsies, and 
increased levels of IL-1, IL-6, IL-8, and MCP-1 in the se-
rum of FMS patients vs. healthy controls (32,33). These 
findings suggest that at least a subset of fibromyalgia 
may be a clinical manifestation of MCAD. The patho-
genesis of pain in these MCAD/FMS patients appears 
to be based on the activation of mast cells by locally 
released CRH and substance P via CRH and NK1 recep-
tors, respectively, which can lead to a feed-forward 
neuroendocrine sensitization of the peripheral and 
central nervous system (34-36). In addition, in the 
periphery, mast cells closely surrounding the primary 
afferent Aδ and C fibers (Fig. 2) may influence nerve 
fiber function by released mediators in MCAD patients 
(37-39). Generally, this neuropathic pain is only poorly 
(if at all) responsive to classical drug management of 
neuropathic pain (5) (Table 5). Furthermore, some of 
those drugs may worsen the severity of symptoms by 
further increasing mast cell activity (Table 5). 

Drug Therapy of Intestinal Pain
A majority of MCAD patients complain about ab-

dominal pain and/or cramping usually accompanied by 
bloating-gassiness of the bowel, diarrhea, constipation, 
thereby fulfilling the diagnostic criteria for irritable 
bowel syndrome (IBS). A bulk of results suggest roles 
of mast cell infiltration and activation in IBS-related 
pain pathology (Table 6). In a pilot study on therapy-
resistant IBS patients, evidence of pathologic mast cell 
activation due to MCAS was found as the causative dis-
ease in almost all patients (40). Similar to neuropathic 
pain, the effectiveness of drug therapy in IBS is rather 
limited. So far, despite immense research, therapeutic 
options have not yet shown significant progress, pos-
sibly because they target symptoms but not the un-
derlying root cause. Therefore, it is not surprising that 
the mast cell stabilizers cromolyn and ketotifen have 
been shown to reduce the visceral hypersensitivity in 
IBS patients (41,42). Therefore, in MCAD/IBS patients, it 
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Table 5. Notes on application of  drugs used in classical drug management of  nociceptive and neuropathic pain (modified from 
62,63) in patients with MCAD and MCAD-associated disorders.

Neurophysiogical 
correlate

Mechanisms of  drug 
action

Drug Comments

Nociceptive Pain

non-steroidal anti-
inflammatory drugs 
(NSAIDs)

acidic NSAIDs e.g., ibuprofen and 
acetylsalicylic acid

help some MCAD patients but trigger 
others (64) 

non-acidic 1,5-diarylpyrazole derivatives 
etoricoxib and celecoxib

reduced risk to activate mast cells 
compared with acidic NSAIDs (50)

opioid receptor agonists tramadol; morphine, meperidine, oxycodone, 
fentanyl, methadone, levorphanol 

can trigger mast cell activation (reviewed 
in [65]); 

Neuropathic Pain

calcium channel α2-δ ligands 
(anti-epileptic drugs) gabapentin, pregabalin

not effective in FMS (66); may be 
effective in a sub-set of FMS-patients 
with small-fiber disease

opioid receptor agonists tramadol, morphine, meperidine, oxycodone, 
fentanyl, methadone, levorphanol can trigger mast cell activation (65)

tricyclic antidepressants amitriptyline, nortriptyline, desipramine, 
imipramine

amitriptyline can reduce mast cell activity 
(65,67)

selective serotonin 
norepinephrine reuptake 
inhibitors

venlafaxine, duloxetine no substantial reduction of symptoms in 
FMS (68)

cannabinoid receptor agonists dronabinol, tetrahydrocannabinol/
cannabidiol

can be used to effectively reduce mast cell 
activity (69,70; for review, see 9)

sodium channel blocker mexiletine

anti-epileptic drugs with 
sodium channel blocking 
properties

carbamazepine, lamotrigine, oxcarbazepine, 
topiramate, valproic acid

increased risk for severe immunological 
adverse effects in MCAD patients (65)

NMDA receptor antagonists memantine, dextromethorphan dextromethorphan has been reported to 
induce bullous mastocytosis (71)

inhibition of sodium channels topical 5% lidocaine patch increased risk for intolerance in MCAD (65)

TRPV1-agonist topical 8% capsaicin
initially induction of mast cell activation; 
in the course of the therapy it can induce 
mast cell inactivation (72)

Table 6. Findings supporting the mast cell-related disease character of  IBS. 

• increased mast cell counts in the jejunal, terminal ileal, cecal, colonic, and rectal mucosa of IBS patients compared to control individuals 
(73-76)

• increased tryptase levels in colonic biopsies (74-76), in the blood serum and intestinal fluid of IBS patients (73)

• increased numbers of degranulating mast cells located in the proximity (< 5 μm) of colonic nerve fibers correlating with pain scores of the IBS 
patients (11,77,78)

• increased numbers of degranulating mast cells were associated with increased substance P and vasoactive intestinal peptide (79)

increased intestinal permeability presumably due to an action of mast cell-derived tryptase at PAR2 (80,81) was correlated with increased 
nociception in IBS patients (77,82)

• injecting supernatant from colonic biopsies of IBS patients increased visceral sensation in rats (83) and exhibited enhanced mesenteric 
afferent firing in a mast cell-dependent manner in rats and guinea pigs respectively (83,84)

• injecting supernatant from colonic biopsies of IBS patients increased activity of human enteric neurons, while histamine receptor antagonists 
and protease inhibitors inhibited enhanced excitation (83,85)

• mast cell-derived serotonin acting at the intestinal nerve system may contribute to pain in IBS (86,87)

• NGF contributed to visceral hyperalgesia in rats via mucosal dysfunction promoting direct mast cell-nerve interaction (88,89)

• mast cells regulate epithelial secretion (90)
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appears justified to treat pain and intestinal symptoms 
in the MCAD-specific way (Table 4).

Drug Therapy of Headache/Migraine Syndromes
The pathophysiology of MCAD-related headache 

syndromes/migraine, which is present in more than 
60% of the MCAD patients (5), has been extensively 
reviewed elsewhere (19,43,44). First-line therapy is the 
application of acetaminophen, dipyrone, and NSAIDs 
(the latter with particular caution). If headache is re-
sistant to these analgesics, decreased potassium in the 
biophase of meningeal nerves may be the underlying 
cause. A therapeutic trial with oral substitution of K+ 
for 2 – 3 days would support the diagnosis. Another 
possible cause could be unrecognized MCAD-related 
nocturnal hypertension which would be an indication 
for antihypertensive therapy. In MCAD patients, trip-
tans, e.g., sumatriptan, should be applied cautiously, 
since they have been shown to increase the mast cell 
number, at least in the rat brain (45), and thereby may 
have the potential to aggravate MCAD-related head-
ache/migraine in humans.

Treatment of Intraoperative/Postsurgical Pain and 
Inflammatory Pain 

In order to prevent an acute release of mast cell 
mediators by trigger stimuli in connection with surgi-
cal or endoscopic procedures and, thus, to prevent a 
prolonged aggravation of MCAD, shielding of the mast 
cells by means of a MCAD-specific intravenous pre-
medication composed of a glucocorticoid (e.g., 30 – 100 
mg prednisone depending on the disease intensity), 50 
mg ranitidine, and 1 mg dimetindenmaleate per 10 kg 
body weight about 30 minutes before the beginning of 
the operative procedure or endoscopic examination is 
necessary. Injection solutions containing ethanol should 
not be used in MCAD patients, since these patients of-
ten react highly intolerant even to the smallest quanti-
ties of ethanol.

In the intra- and postoperative pain therapy (Table 
7), known potential intolerances of MCAD patients 
against a series of analgesics must be taken into ac-
count when selecting the analgesic drugs. The opioid 
analgesics pethidine, morphine, and codeine should be 
avoided, because of their high risk to induce a massive 
mast mediator release (46-48). Therapeutic alterna-
tives with a lower risk for inducing mast cell activation 
are remifentanil, alfentanil, fentanyl, oxycodone, and 
piritramide (Table 7). Piritramide is the only opioid 
analgesic which potently inhibits mast cell activity and, 

therefore, it is particularly suitable in the therapy of 
postsurgical pain in MCAD patients (48). Ketamine is 
also an analgesic with a pronounced inhibitory effect 
on mast cells (49). However, its application is limited by 
its specific side effects. Dipyrone and acetaminophen 
(Table 7) can be administered orally or parenterally to 
prevent or treat postoperative surgical pain or non-
surgical acute pain, when the use of highly potent opi-
oid analgesics is not yet required. In contrast to NSAIDs, 
both compounds do not activate mast cells, if there is 
no individual hypersensitivity (Table 5) (50). Flupirtine, 
a selective neuronal potassium channel opener that 
also has NMDA receptor antagonist and GABAA recep-
tor modulatory properties (51) (Table 7), is suitable as 
a centrally acting non-opioid analgesic for acute pain 
in moderate-to-severe cases (52). Its muscle relaxant 
properties make it popular for back pain, but it is also 
used for headaches, in oncology, and postoperative 
care. Due to issues with liver toxicity its use has been 
limited to acute pain for no more than 2 weeks, and 
only for people who cannot use other painkillers (53). 
As yet, flupirtine has not been shown to elicit mast cell 
mediator release, supporting its application in MCAD 
patients. Finally, mast cell stabilization with cromolyn 
or ketotifen may promote antinociceptive effects (54).

For the treatment of inflammatory pain, NSAIDs 
should be used. Among the NSAIDs, the 1,5-di-
arylpyrazole derivatives etoricoxib and celecoxib 
contrast with the acidic NSAIDs (e.g., ibuprofen and 
acetylsalicylic acid) in that they have only a low risk of 
activating mast cells (but an increased risk for cardio-
vascular events has to be kept in mind during long-term 

Table 7. Treatment options for acute pain respectively 
postsurgical pain in MCAD patients.

Remifentanil, alfentanil, fentanyl, oxycodone when individual 
tolerance is known

Piritramide

Ketamine

Dipyrone

Acetaminophen up to 1 g/day (Cave liver toxicity!) 

Flupirtine

Etoricoxib, celecoxib

Ibuprofen or acetylsalicylic acid when individual tolerance is 
known*

Peridural anesthesia with lidocaine**

* Use with caution because all acidic NSAIDs can induce mast cell 
activation.
** Use with caution because local anesthetics have the potential to 
induce mast cell activation.
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