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Immediate allergic reaction to thiocolchicoside confirmed
by skin testing and basophil activation test:
A case report and literature review
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Abstract

Background: Thiocolchicoside is a muscle relaxant, anti-inflammatory, and analgesic. Administered orally, intramus-
cularly, or topically, this drug is used in the symptomatic treatment of muscular spasms and rheumatologic disorders.
Despite its extensive use, thiocolchicoside is a very rare sensitizer.

Objective: To evaluate IgE-mediated reaction to thiocolchicoside by basophil activation test.

Methods: Allergological work-up with skin prick tests, intradermal tests and basophil activation test with thiocolchico-
side.

Results: We report the first case of immediate reaction to thiocolchicoside confirmed by basophil activation test in ad-
dition to positive skin tests.

Conclusions: BAT can be considered a complementary diagnostic tool to demonstrate an IgE-mediated reaction also
for muscle relaxant drugs.

Key words: Thiocolchicoside; drug hypersensitivity; basophil activation test; immediate allergic reaction; CD63+ baso-
phils; central muscle relaxant.
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A 59-year old woman (158 cm, 72 Kg) experienced a sys-
temic reaction, characterized by generalized urticaria, labial
angioedema and throat constriction, without bronchospasm
or shock (grade 2 of Sampson’s score of anaphylaxis), 15 min-
utes after intramuscular administration of diclofenac (Voltar-
en®, 75 mg/3 ml) and thiocolchicoside (Miotens®, 4 mg/2 ml).

She was treated in Emergency Department with intra-
venous corticosteroids (Metilprednisolone, Urbason®, 80
mg) and intramuscular antihistamine (Chlorpheniramine,
Trimeton®, 10 mg/ml) and she was discharged at home after
24 h with oral corticosteroid prescription (Metilprednisolone,
Medrol®, 16 mg twice daily for 3 days, then gradual downward
titration, halving the dose every 3 days).

Her medical history included ulcerative colitis and rheu-
matoid arthritis treated with mesalazine, etanercept and
methotrexate and occasionally with nonsteroidal anti-inflam-
matory drugs (NSAIDs). The patient had no known allergies.

She was referred to our Allergy Unit. An allergological
work-up, including skin prick tests (SPTs), intradermal tests
(IDTs), BAT with diclofenac and THC, was timed for 6 weeks
after reaction to minimize the risk of false-negative results af-
ter receiving patient’s written consent. SPTs were performed
with undiluted diclofenac (25 mg/ml) and thiocolchicoside
(2 mg/ml) with saline as the only excipient. After 20 minutes,
we observed a positive reaction to THC (mean wheal 20 mm)
[Figure 1].

Figure 1.

IDTs were performed with diluted drugs starting from
0.0002 mg/ml for THC solution and 0.025 mg/ml for di-
clofenac solution. We recorded a positive area (mean wheal 9
mm) for THC 20’ after performing the first IDT (0.0002 mg/
ml).

SPT (25 mg/ml) and IDT (0.025-25 mg/ml) with di-
clofenac were negative.

Histamine (10 mg/ml) and saline were used as positive
and negative controls, respectively. IDTs with THC were also
performed with negative results in 10 healthy controls, after
written informed consent, excluding an irritative reaction to
this molecule.

SPTs were performed and read according to the indica-
tions of the European Academy of Allergy and Clinical Im-
munology.®

A drug provocation test (DPT) with THC was not per-
formed because of the severity of the index reactions (grade 2
of Sampson’s score of anaphylaxis). Furthermore, a DPT with
alternative NSAIDs was not performed because, after the ana-
phylaxis episode, the patient independently took diclofenac by
intramuscular route without adverse reactions and reported
tolerating meloxicam, orally administered, for arthralgias due
to her rheumatoid arthritis.

Taking into account the positive results of skin tests, BAT®
was performed with commercially available Flow CAST thio-
colchicoside kit according to the manufacturer’s instructions
(Buhlmann Laboratories AG, Schonenbuch, Switzerland). The
Flow CAST determines the basophil activation by measur-
ing the relative amount of CD63+ basophils within the total
population of CCR3+ basophils in whole blood. The reagent
contains a mixture of monoclonal antibodies to human CD63
labeled with fluorescein isothiocyanate (anti-CD63-FITC)
and to human chemokine receptor CCR3 labeled with phyco-
erythrin (anti-CCR3-PE). As positive control, highly specific
monoclonal antibody binding to the unspecific cell activator
N-Formylmethionyl-leucyl-phenylalanine (fMLP) was used.
The specimen of whole blood of our patient was tested for
BAT with THC at different concentrations (dilutions 1/10,
1/100, 1/1000) starting from the pure solution for infusion (2
mg/ml). After preliminary dose-finding experiments, the drug
concentrations, able to optimally stimulate basophils without
cytotoxic effects,” were 0.4, 0.04 and 0.004 mg/ml. Results of
BAT are expressed as the percentage of CD63+ basophils. Re-
sults of the test are considered as positive when the difference
within activated basophils of the patient with and without al-
lergen (negative control) is > 5%. Results of BATs with THC
are shown in Figure 2. Basophil activation in the patient was
observed at two concentrations (12% at 0.04 mg/ml and 6% at
0.004 mg/ml), while all controls were negative [Figure 2].
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Discussion

THC is a natural glycoside with centrally acting skeletal
muscle relaxant effects.® It is an antagonist of GABA receptor
function in the central nervous system.® Moreover, it has an
agonistic action at the spinal-strychnine-sensitive receptors
that can mediate its myorelaxant effect.® Because it is less se-
dating than other centrally acting muscle relaxants and has
anti-inflammatory and analgesic actions, THC is commonly
used in the treatment of acute muscle spasms and contrac-
tures and also in chronic osteoarticular, rheumatic, and neu-
rologic disorders.®’

THC belongs to the subgroup of spasmolytics, one of the
two main groups of drugs referred as skeletal muscle relax-
ants.'® Skeletal muscle relaxants are structurally distinct drugs
prescribed for reducing muscle spasms, pain, and hyperreflex-
ia. They are classified into two main groups: neuromuscular
blockers and spasmolytics.' Spasmolytics are usually referred
as centrally acting muscle relaxants given by oral route, are of
two types namely, anti spasmodic and anti spasticity agents.
Site of action of antispasticity agents are on the spinal cord to
reduce the muscle tone due to upper motor neuron lesions in
the spastic neurological conditions. Baclofen, eperisone, tolp-
erisone and THC are the commonly used anti spastic agents.
Furthermore, drugs like diazepam and tizanidine are ap-
proved as anti spasmodic - anti spastic agents."!

In literature, documented hypersensitivity reactions to
THC are uncommon, despite of the extensive use of the drug.!
The few published cases include: Embolia cutis medicamen-
tosa (or Nicolau syndrome),? immediate and delayed contact
dermatitis,’*** photosensitivity reactions'> and four cases of
immediate anaphylaxis after administration of THC.? In these
reports, an IgE-mediated reaction to THC is demonstrated ex-
clusively by positive skin test results (SPTs and IDTs).

To our knowledge, we reported the first case of immedi-
ate reaction to THC confirmed by BAT in addition to positive
skin tests.

In order to explore if BAT could be a functional in vitro
test for the diagnosis of immediate-type drug hypersensitivi-
ty also to other centrally acting muscle relaxants, a review of
literature was carried out. Pubmed and Web of science were
searched up to March 2020.

Primary screening was performed using the following
MeSH headings and keywords: “skeletal muscle relaxants”,
“muscle relaxants, central”, “centrally acting muscle relax-
ants”, “baclofen”, “eperisone’, “tolperisone’, “inaperisone’,
“lanperisone’, “silperisone”, “diazepam” and “tizanidine” Sec-
ondary screening was performed using terms such as “drug
hypersensitivity”, “drug hypersensitivity, immediate” and “ana-
phylaxis”. Tertiary screening for identifying cases of IgE me-
diated hypersensitivity to before mentioned drugs. Only En-
glish language reports were included. From each report, we
retrieved data regarding culprit drug, age, sex, clinical mani-
festations and allergological diagnostic tests (SPTs, IDTs, drug
provocation test and BAT). The selected relevant papers are
summarized in Table 1.

No study reports IgE-mediated reactions to baclofen, a
GABA derivative that is a specific agonist of GABA-B recep-
tors, used in the treatment of muscle spasticity, especially that
due to spinal cord injuries.

More data are available about the IgE-mediated reactions
to propiophenones with properties of central muscle relaxants
(eperisone, inaperisone, lanperisone, silperisone and tolp-
erisone). Recently, Shin B. and co-workers investigated the
clinical manifestations of eperisone-induced immediate-type
hypersensitivity and evaluated the role of IDT. The Research-
ers retrospectively reviewed medical records from 23 patients
diagnosed as eperisone-induced immediate-type hypersensi-
tivity with certain or probable causality. Immediate-type hy-
persensitivity reactions to eperisone, confirmed by IDT and/
or DPT, occurred in 17 patients.' In the same year, Park K.H.
et al. reviewed eperisone-related pharmacovigilance data re-
ported in Korea from 2010 to 2015. Moreover, 7-year data
reported in a single center were also reviewed. In the single
center study, there were 11 patients with eperisone-induced
anaphylaxis. All the patients underwent DPT and all the pro-
voked patients showed a positive reaction. Four of the 11 pa-
tients with anaphylaxis also underwent SPT and BAT, which
were all negative.” Previously, Miki Y. et al. reported a case
of eperisone-induced anaphylaxis, in which SPT and BAT
were negative. An oral challenge test was necessary to diag-
nose eperisone-induced acute hypersensitivity.!* Even before,
in 2012, Hur G.Y. and colleagues described three allergic re-
actions caused by eperisone and afloqualone. An open-label
oral challenge test was performed with each drug to confirm
which drugs caused the systemic reactions. To confirm the di-
agnosis, SPTs, IDT and BAT were performed.” No study re-
ports IgE-mediated reactions to inaperisone, lanperisone and
silperisone. Finally, there are few reports of hypersensitivity
due to tolperisone. The first case was described by Aleksan-
drov in 1974. In 2003, Ribi C. et al. described four patients
with anaphylaxis attributed to the intake of tolperisone hy-
drochloride.” In the same year, Kwasniewski et al. described
the first case in Poland of anaphylactic shock caused by tolp-
erisone. More recently, Gliick J. et al. reported another case of
anaphylaxis due to tolperisone confirmed by DPT.*!

Diazepam, a member of benzodiazepines used since the
1960s for sedation, anterograde amnesia, anxiolysis, as well
as treatment of seizures and drug-associated agitation, is a
spasmolytic drug with action on central nervous system. In
1977, what was considered to be the first true anaphylaxis to
diazepam was published in the British Medical Journal.** The
mechanism was attributed to a common metabolite, desmeth-
yldiazepam, the antigenic moiety for cross-allergenicity in
benzodiazepines.”? A recent review on published reports in-
volving anaphylactic or anaphylactoid reactions to benzodi-
azepines highlights the diagnostic challenge of allergy to ben-
zodiazepines.” In fact, although challenge testing remains the
gold standard for diagnosis, it is not routinely performed. In
2002, Asero R. reported a case of diazepam allergy: a healthy
28-year-old nurse with no significant past medical history or
allergies presenting for gastroscopy. The patient showed signs
of generalized urticaria and shock requiring treatment.*

Tizanidine, a congener of clonidine, is a myotonolytic
agent FDA-approved for the management of spasticity.”> We
did not find in the literature any cases of hypersensitivity to
tizanidine.
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The not negligible number of reported cases of immedi-
ate-type drug hypersensitivity to centrally acting muscle relax-
ants, properly diagnosed and detailed in Table 1, highlights:
1) the high prevalence of the phenomenon in the female pop-
ulation, 2) the severity of reaction to culprit drug (anaphylaxis
is frequently reported), and, 3) the heterogeneity of allergolog-
ical work-up, partly influenced by clinical history and severity
of the reaction (BAT was reported only in three reports).

According to a recent review, BAT have promising re-
sults in immediate hypersensitivity reactions to several class-
es of drugs such as pyrazolones, neuromuscular blockers, be-
ta-lactams and platinum compounds, all examples of classical
IgE-mediated hypersensitivity drug reactions, while its use-
fulness is lower for NSAIDs and quinolones, that degranulate
mast cells through non-IgE-mediated mechanism.

Our case demonstrates that BAT can be considered a val-
id diagnostic tool to investigate an IgE-mediated reaction also
for muscle relaxant drugs especially for patients who experi-
enced severe reactions and when the diagnosis cannot be es-
tablished by serum-specific IgE.

In summary, the combination of multiple methods, such
as skin tests and BAT, could improve the diagnostic accura-
cy for THC-induced anaphylaxis. Although further studies
should be performed to accumulate evidence showing the
effectiveness of BAT, our case represents the first experience
focused on the possible role of BAT to get the diagnosis of hy-
persensitivity reactions to muscle relaxant drugs, with the ad-
vantage of safety for patient avoiding provocation test.
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