W) Check for updates

DOI: 10.1002/iid3.357

EDITORIAL

Immunity, Inflammation and Disease

WILEY

False-positive test results in diagnosing allergy to
glatiramer acetate: Case report and a systematic

literature review

Glatiramer acetate (GA; trade name: Copaxone®) is a
mixture of synthetic polypeptides that is used for the
immunomodulatory treatment of relapsing-remitting mul-
tiple sclerosis (RRMS)." While some mechanisms of action
of GA are still not completely understood, it has been
shown to bind to major histocompatibility complex mole-
cules and to induce an in vivo change of the cytokine se-
cretion pattern of CD4+ and CD8+ T cells.'

Injection site reactions and immediate post-injection
systemic reactions (IPISR) are adverse events caused by
GA that are most frequently described in the literature.”
The latter are characterized by flushing, chest tightness,
palpitations, and shortness of breath, and may occur
several minutes after the injection, but resolve sponta-
neously, usually within 1 h. IPISR can take the form of a
single episode or recurrent event. The mechanism of
this reaction is still unclear.” Moreover, as the use of GA
became more common in clinical practice, a number of
reports on possible type I hypersensitivity reactions to
this drug were released.”'” In most cases, a positive skin
prick test, an intradermal test, or the basophil activation
test (BAT) led to the diagnosis of an immediate-type
hypersensitivity reaction to GA and to a subsequent
cessation of the therapy.””*'*"*

At the present time, there are no generally accepted
recommendations on how allergy diagnostic testing
should be carried out to evaluate these reactions to GA.
Skin prick and intradermal tests are performed at dilu-
tion ratios of 1:10000, 1:1000, 1:100, and sometimes 1:10
or with the undiluted substance.®>”?1'"1* However, this
procedure is not validated or standardized with respect to
irritation or false-positive reactions.

Herein we report a case of a 38-year-old man
who was examined at our allergology clinic due to
complaints of intermittent generalized pruritic skin
lesions. Having received the diagnosis of RRMS in
2009, he was prescribed 20 mg GA per day (changed to
20 mg three times per week starting from 2015). From

the onset of the immunomodulatory therapy, he reg-
ularly developed itchy erythematous skin reactions at
the injection site and, from time to time, solitary skin
lesions, which could clearly be identified as hives in
the photos taken by the patient. Starting from 2016, an
almost daily appearance of hives could be observed,
regardless of the time of the GA injections. In addi-
tion, angioedema of the lips, tongue, and genital area
occurred twice. Since cutaneous reactions have been
described as possible side effects of GA, the therapy
was discontinued. Despite the discontinuation of GA,
the symptoms persisted with undiminished intensity.
The patient presented to our allergological department
approximately 18 months after the onset of the symp-
toms (and 2 months after the discontinuation of GA).
The patient denied any known allergies. Apart from
the RRMS, his medical history was remarkable
for hypothyroidism, which was being treated with
L-thyroxin 75 pg once daily.

After obtaining informed consent from the patient,
we performed a skin prick test with undiluted GA, which
was negative. We then proceeded to perform the next
diagnostic step recommended in the currently available
literature: an intradermal test, which was positive at a
dilution of 1:100. To rule out a false-positive reaction,
intradermal tests with the same concentrations of GA
were carried out in two healthy volunteer persons
(SR and GB), who had not previously been exposed to
GA. The two subjects also exhibited a positive reaction at
the dilution of 1:100. To complete the allergology work-
up, the CD63 BAT with GA was performed. At the di-
lution of 1:100, there was a significant activation of the
basophilic granulocytes of the patient. To rule out non-
specific basophil degranulation, the CD63 BAT was
performed in five more volunteers, including the two
individuals who previously had the positive results in
the intradermal test. All these persons tested positive in
the CD63 BAT with GA at a dilution of 1:100, the same
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as the patient. At the same time, a skin prick test, an
intradermal test, and the CD63 BAT with mannitol,
which is a component of injection solutions of GA, were
negative in the patient and the two controls.

To identify other similar cases, a search of Medline
via PubMed and Google Scholar was conducted using
the following search strings: “glatiramer acetate” AND
“allergy” or “hypersensitivity” or “sensitization” or
“urticaria.” The search was restricted to scientific litera-
ture published up to February 2020 in English, German,
and French; full texts were systematically retrieved. The
bibliographical references of the articles were screened to
identify further studies for possible inclusion.

We identified 47 scientific publications. In all, 36
publications were excluded as they were deemed irrele-
vant. The 11 included publications reported 44 cases of
possible immediate hypersensitivity (Table 1). In most
cases, positive reactions in the intradermal test occurred
at a dilution of 1:100, similarly to our case, or at
1:10.%721171% In 12 cases, these results were the basis of a
diagnosis of type I hypersensitivity.””'"""* Only some
authors tested healthy volunteers™””'"'* or performed
drug provocation testing in affected patients.”” In the
study of Amsler et al.,” after a series of positive cutaneous
reactions, a drug provocation test was performed, in
which 16 of the 18 test subjects tolerated GA well. We
also recommended drug provocation testing to our pa-
tient, who, however, refused it. Our hypothesis was that
the patient suffered from chronic spontaneous urticaria
that had been initially mistaken for a drug allergy. A
similar constellation of conditions was reported by
Amsler et al.” in 5 out of 18 patients. Our patient was
treated with a fourfold dose of oral fexofenadine 180 mg,
as recommended in the national guideline on the treat-
ment of chronic spontaneous urticaria. There was a
moderate response to the treatment. The symptoms
ceased approximately 26 months after the onset (and
10 months after the discontinuation of the GA therapy).
At that time, the patient was being followed up at the
neurological clinic and did not require treatment for
multiple sclerosis.

At the present time, there are still no commercially
available kits for measuring specific immunoglobulin E
(sIgE) antibodies to GA. The presence of these im-
munoglobulin E (IgE) antibodies can be detected only
in specialized laboratories and, therefore, is not a
routinely available standardized diagnostic tool. The
BAT might be available at a larger number of research
facilities, as it is widely used in allergy testing. The
diagnostic tools that are widely available are in vivo
tests: the skin prick test and the intradermal test. In
the report of Amsler et al.,> 13 out of 14 persons
who tested positive for GA in the intradermal test

EDITORIAL

Open Access,

tolerated the substance well in the drug provocation
test. Thus, false-positive in vivo test results might
not be uncommon. Additionally, in our case, healthy
volunteers with no previous exposure to GA tested
positive both the in vivo test and the in vitro
one. Similar findings have also been reported by
other authors.""'” This case highlights that the
above-described symptoms caused by GA may have
underlying mechanisms other than IgE-mediated
hypersensitivity, despite the positive allergy test re-
sults. Furthermore, the drug does not automatically
need to be discontinued based on a positive result in
the skin prick test or the intradermal test, as they
might be false-positive due to nonallergic histamine
release, which could also explain IPISR. In question-
able cases, a drug provocation test appears to be the
most reliable of the widely available diagnostic tools
at the moment.
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