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MRGPRX2 signaling and skin test results

To the Editor:

In their recent clinical communication, Giavina-Bianchi et al1

describe a patient with systemic mastocytosis who suffered recur-
rent anaphylactic episodes after insect stings and treatment with
ciprofloxacin. Measurements of serum specific IgE to hymenop-
tera venoms were negative as were results of skin tests performed
with the venoms as well as ciprofloxacin. The authors, along with
Weiler2 in an accompanying editorial, suggest that these reactions
are likely due to activation of theMAS-related G protein–coupled
receptor-X2 (MRGPRX2), which has been shown to be activated
by a venom constituent as well as quinolone antibiotics. There is a
conundrum regarding this proposed mechanism of anaphylaxis;
why are the skin test results negative? MRGPRX2 is expressed
at high levels in human skin mast cells, and they can be stimulated
to release histamine in a dose-dependent fashion in vitro by other
agonists such as morphine.3 It would thus seem that the stimula-
tion of these receptors on mast cells in vivo by skin testing with
hymenoptera venoms and ciprofloxacin would also result in his-
tamine release and positive skin test results even in the absence
of IgE. Other authors have speculated that this discrepancy be-
tween in vivo and in vitro results may be related to the affinity
of MRGPRX2 relative to IgE signaling or the relative dispersal
of mast cells in the skin compared with cell culture.4 These would
seem to be inadequate explanations, given that other MRGPRX2
agonists such as morphine cause positive skin test results even in
opiate-tolerant subjects.5 The observation that hymenoptera
venom and medications such as quinolone antibiotics can cause
non–IgE-mediated anaphylaxis through the activation of
MRGPRX2 receptors on mast cells is an important and intriguing
concept. Perhaps Giavina-Bianchi et al andWeiler can offer addi-
tional thoughts onwhy these agents do not also cause positive skin
test results.
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Reply
To the Editor:
Recently, we described a patient with indolent systemic

mastocytosis who developed anaphylaxis to ciprofloxacin. We
recommended ciprofloxacin avoidance in patients with mas-
tocytosis and provided a warning that ciprofloxacin may
induce anaphylaxis in these patients by activation of the
MAS-related G protein–coupled receptor-X2 (MRGPRX2).1,2

Kelso,3 in his letter to the editor, brings up a very interesting
and important question, ‘‘why were the skin tests to quino-
lones negative?’’

Some drugs, such as the neuromuscular blocking agents,
opioids, and quinolones, induce direct mast cell degranulation
through the MRGPRX2. If we perform intradermal tests with
these drugs using their regular therapeutic concentration, all
tested subjects develop positive test results. That is why the
standardization of intradermal test for these drugs is complex and
difficult. It is challenging to define a proper drug concentration to
be used in the intradermal test to detect IgE-mediated mast cell
degranulation (good sensitivity), but not to induce direct mast cell
degranulation (good specificity).

Morphine induces positive skin test results in normal volun-
teers when administered intradermally.4 The problem, however, is
that there is no correlation between skin test results to morphine
and the allergic status of the patient.5-7 Skin testing for other opi-
oids, whose mechanism of action is mediated via MRGPRX2, is
also not predictive of the allergic status of the opioid-allergic
patients.6

A similar situation is seen with quinolones, specifically, with
ciprofloxacin. Performing intradermal tests in normal volun-
teers with 1/10, 1/50, and 1/100 dilutions of 2 mg/mL
ciprofloxacin, false-positive test results were observed 100%,
31%, and 0% of the time, respectively (P. Giavina-Bianchi,
MD, PhD, unpublished data, 2019). Then, if the aim is good
specificity, we should use the 1/100 dilution to perform
intradermal test with ciprofloxacin. However, there are not
enough data with real allergic patients to ciprofloxacin
showing that the 1/100 dilution has good sensitivity to
diagnose allergic reactions. Other studies suggest the use of
lower concentrations in the intradermal tests, but this, accord-
ing to our experience, is not necessary.8 However, higher con-
centrations may be irritative and induce false-positive test
results.

We could speculate that the intradermal test with ciprofloxacin
should be done with lower drug concentrations in patients with
mastocytosis, because these patients may have increased number
of cutaneous mast cells. Our patient has indolent systemic
mastocytosis without skin involvement and that could explain
why the intradermal tests with proper concentrations of cipro-
floxacin andHymenoptera extracts did not show nonspecific mast
cell activation.

In conclusion, ciprofloxacin and Hymenoptera venom may
induce anaphylaxis through IgE-mediated hypersensitivity or
MRGPRX2 receptor activation in patients with mastocytosis.
More studies are needed to further evaluate the utility of
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