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Chlorpheniramine-induced anaphylaxis
diagnosed by basophil activation test
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Chlorpheniramine is a widely prescribed Hi-antihistamine for relieving urticaria or histamine-mediated allergic reactions. However,
although rare, it may cause immediate hypersensitivity reactions. The diagnosis is usually made by provocation test, but its application

is often limited due to comorbidities or potential risk of severe reactions. In those cases, skin tests and basophil activation tests can be

considered as additional diagnostic tests for the drug allergy. Here, we report a 33-year-old female with underlying chronic urticaria,

who recurrently developed anaphylaxis after chlorpheniramine administration. Intradermal test showed positive responses in the

patient at 0.02 mg/mL of chlorpheniramine, but not in healthy controls. Basophil activation test showed significant up-regulation of

(D63 and CD203c by chlorpheniramine. The present case reminds the rare but potential allergic risk of chlorpheniramine, and also

suggests the potential utility of basophil activation test in making the diagnosis.
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INTRODUCTION

Chlorpheniramineis one of the most classical H1-antihistamines,
primarily prescribed for histamine-mediated hypersensitivity re-

actions such as urticaria. In the literature, cases have been rarely
reported for chlorpheniramine-induced immediate hypersen-
sitivity reactions [1, 2], even when including pheniramine [3] or
dexchlorpheniramine [4-6]. The mechanisms are still unclear, but
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IgE-mediated mechanisms have been suggested. The diagnosis is
made by a drug provocation test (DPT), but may be supported by
skin tests or basophil activation test (BAT) in cases needed. BAT is
a safe and useful in vitro test [7], and the clinical application is ex-
panding in diagnosing drug hypersensitivity [8]. Here we report a
case of chlorpheniramine-induced anaphylaxis, of which diagnosis
has been supported by skin tests and BAT.

CASE REPORT

A 33-year-old female with underlying chronic urticaria devel-
oped anaphylaxis after intravenous chlorpheniramine injection.
She had visited the Emergency Department for acute flare-up
of urticaria, and had been given intravenous chlorpheniramine.
However, about 10 minutes later, she suddenly developed ab-
dominal discomfort, urticarial aggravation, dizziness and hypoten-
sion (blood pressure, 72/44 mm Hg). The reactions resolved after
treatments with epinephrine, corticosteroids and saline hydration.
Any previous history was denied regarding prior food allergy, syn-
cope or hypotensive episodes. At discharge, she was prescribed
oral medications including prednisolone, levocetirizine and chlor-
pheniramine. However, she redeveloped dizziness and urticarial
aggravation immediately after taking the medications, and thus
attended the allergy clinic for further investigations.

In allergen skin prick tests (SPTs) and multiple allergosorbent test
system analyses, only house dust mites and dog allergens showed
positive responses. None of tested food allergens were positive.
Serum total IgE level was 113 kU/L. Autologous serum skin test was
negative. Electrocardiogram and chest x-ray were normal.

Oral provocation test was considered to determine the causal
relationship with chlorpheniramine, but it could not be carried out
due to the patient’s personal reasons. Therefore, skin tests were
performed for H1-antihistamines that she had recently taken. No
skin reactions developed with levocetirizine or fexofenadine (prick
and intradermal concentrations: 1 mg/mL for levocetirizine and 2.5
mg/mL for fexofenadine). No skin responses developed in SPT for 2
mg/mL chlorpheniramine maleate; however, positive intradermal
test (IDT) responses were elicited at 1:100 dilution (increased wheal
by 3 mm x 3.5 mm). In healthy volunteers (n = 4), only slight flare (2
mm X 2 mm) but no wheal reactions developed at the 1:100 dilu-
tion (0.02 mg/mL). The original concentration of chlorpheniramine
increased wheal sizes by >3 mm in both of patient and healthy
controls.
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The relationship with chlorpheniramine was further assessed by
BAT, using a commercially available Flow-CAST highsens kit accord-
ing to the manufacturer’s instructions (Bihlmann Laboratories AG,
Schénenbuch, Switzerland). Briefly, the Flow-CAST highsens deter-
mines the basophil activation by measuring the relative amount
of CD63 and CD203c positive basophils among the total popula-
tion of CCR3 positive basophils in whole blood [9]. We performed
the BAT using two forms of chlorpheniramine (0.1 mg/mL); a raw
form and a conjugated form with aloumin. The conjugation pro-
cess was carried out overnight before the BAT day, using Imject
PharmalLink Immunogen Kit, according to the manufacturer’s in-
structions (Pierce, Rockford, IL, USA). Briefly, the kit facilitates the
coupling process between the drug and bovine serum albumin,
via the Mannich reaction using formaldehyde. In the molecular
structure of chlorpheniramine, a single hydrogen associated with
the aryl carbon atom is likely to react in the Mannich reaction. The
expression of activation markers was 38.5% by negative control,
and 92.5% by positive control (anti-FceRl monoclonal antibody).
Interestingly, we found that the expression of basophil activation
markers (CD63 or CD203c) was increased by the conjugated-chlor-
pheniramine (59.9%), but not by chlorpheniramine (38.1%) or albu-
min (42.2%) alone (Fig. 1). On the basis of her recurrent history and
the investigation results, we diagnosed the patient to have chlor-
pheniramine-induced anaphylaxis.
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Fig. 1. Basophil activation tests with chlorpheniramine. The bar
results indicate the percentage of basophil activation markers CD63/
(CD203c after stimulation with positive control (anti-FceRl monoclonal
antibody), negative control (buffer), chlorpheniramine, carrier protein, or
chlorpheniramine conjugated with carrier protein.
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DISCUSSION

The present report describes a case with chlorpheniramine-in-
duced anaphylaxis. The diagnosis was made on the basis of recur-
rent history, and supplemented by skin tests and BAT.

In general, DPT is necessary to identify a culprit drug. However,
the test is potentially harmful, and thus the risk-benefit needs to be
carefully assessed [10]. Recently, the diagnostic roles of skin tests
or in vitro tests have been focused for drug allergy [7, 8, 11]. They
may not assess the causal relationships but only the sensitization,
but have potentially wider clinical applications for their better safe-
ty. In the literature, several tests have been utilized for chlorphe-
niramine allergy [1-6]. Oral or intramuscular provocation tests were
performed in four cases [1, 2, 5], whereas skin tests were used in
three cases [3, 4, 6].

Despite that the precise mechanisms of chlorpheniramine
allergy are unknown, skin tests and BAT could have potential di-
agnostic utility for the immediate hypersensitivity reactions. The
first discussion point is the utility of skin tests in chlorpheniramine
hypersensitivity. SPT and IDT are used for evaluating immediate al-
lergic reactions; however, it is necessary to determine maximum
nonirritating test concentration for excluding false positivity, par-
ticularly in IDT [11]. We found that chlorpheniramine has a potential
irritating property at the concentration of 2 mg/mL, which is the
usual concentration for intravenous administration. Therefore, we
determined the skin test positivity at the 100-fold diluted concen-
tration (0.02 mg/mL), which did not increase wheals in four healthy
controls but only in the patient. The findings indicate that a skin
irritating potential of chlorpheniramine should be considered in
skin testing. In the literature, dexchlorpheniramine was reported
as nonirritating at 1/100 dilution [6], but chlorpheniramine has not
been reported in controls.

Another point is the performance of BAT. Until now, the clinical
application of BAT in drug hypersensitivity has been limited to a
few drugs such as beta-lactams, neuromuscular blocking agents,
nonsteroidal anti-inflammatory drugs, or radiocontrast media [8].
One case has been reported for dexchlorpheniramine [4], but not
for chlorpheniramine yet. We suppose that BAT has a potential util-
ity for particular drugs which have skin irritating potency like fluo-
roquinolones [12]. Interestingly, we found that chlorpheniramine
increased in vitro basophil activation particularly when conjugated
with albumin. The findings should be further evaluated, and the
immunogenic or haptenic structure should be clarified. However,
there are recent reports which assessed the basophil activation by
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protein bound drugs [13, 14]. In this regard, we suggest that the
conjugation with albumin might be a possible option when con-
sidering BAT for chlorpheniramine.

Drug allergens usually induce lower activation% than inhalant
or food allergens [15]. Therefore, the cutoff for drug BAT has been
empirically recommended as the stimulation index (SI = allergen
stimulation per negative control) > 2. In this respect, it may be ar-
gued that the present case did not show positive results to chlor-
pheniramine (SI, 1.56). However, the patient showed enhanced
baseline basophil activation (38.5% by negative control), which is
more than 10 folds higher than the expected levels of 2-2.5%. We
presume that the enhanced basophil activation was attributed to
her underlying disorder—chronic urticaria, as the smaller findings
were previously reported in those patients [16]. Collectively, we in-
terpreted the basophil activation results (59.9% and SI 1.56 by the
conjugated chlorpheniramine) to be positive.

Chlorpheniramine has been prescribed for more than several
decades, and is still widely used for relieving urticaria or hista-
mine-related reactions. Physicians should be aware that chlorphe-
niramine could occasionally be a cause for allergic reactions or fatal
anaphylaxis. In addition, we suggest that BAT could be considered
as a supplementary test for diagnosing chlorpheniramine allergy.
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