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■ Letter to the Editor ■

Dear Editor:

We report a case of 20-year-old female patient with ofloxacin-induced anaphylaxis 
mediated by IgG4 antibody. 

One of second-generation fluoroquinolone, ofloxacin is prescribed widely to treat 
bacterial infections. Reports of serious hypersensitivity reactions to quinolone are in-
creasing due to high consumption worldwide [1].

The pathogenesis of anaphylaxis caused by ofloxacin is not yet fully understood, as 
it is not commonly reported. There has been a report demonstrating high serum spe-
cific IgE levels to ofloxacin-human serum albumin (HSA) conjugate using enzyme-
linked immunosorbent assay (ELISA), enzyme-linked immunospecific assay [2]; 
however, this is the first report to suggest an IgG4-mediated but not IgE-mediated 
mechanism in a patient with ofloxacin-induced anaphylaxis.

A 20-year-old female with allergic rhinitis was referred to our department for the 
evaluation of anaphylaxis because she had experienced generalized urticaria and 
dyspnea with wheezing, and hoarseness within 1 hour after oral ingestion of ofloxa-
cin 100 mg. It was her first ingestion of ofloxacin. The patient had a history of acute, 
generalized urticaria and drug allergy to nonsteroidal anti-inflammatory drugs. Her 
mother had a history of bronchial asthma. At the initial visit, no abnormal findings 
were noted on physical examination and radiography/spirometry results. Her serum 
total IgE level was 42 kU/L. Allergy skin prick tests showed positive responses to 
Dermatophagoides farinae and D. pteronyssinus, but negative responses to ofloxacin 
at concentrations of 0.1−10 mg/ml, with a positive control being a mean wheal size 
of 4 mm to histamine.

Ofloxacin-HSA conjugate was conducted to investigate immunologic mechanisms 
to detect serum specific IgE antibody to ofloxacin-HSA conjugate using ELISA as 
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previously described [2]. When the positive cutoff value 
was determined from the mean +3 standard deviation 

absorbance values of 20 nonatopic healthy controls that 
never experienced any other drug allergy according to 
medical records, serum specific IgE antibody was not 
detected in the patient’s serum, while high serum specific 
IgG4 antibody was detected as shown in Figure 1. A ba-
sophil activation test (BAT) was done with addition of 
ofloxacin and anti-IgG4 antibody using peripheral baso-
phils from the patient and three healthy controls to con-
firm specific IgG4-mediated mechanisms. A significant 
upregulation of CD203c, a marker of activated basophils, 
was noted with serial additions of ofloxacin-HSA (from 
6.35% to 9.7%), while no changes were noted in three 
healthy controls (Figure 2). 

Until now, anaphylaxis cases caused by ciprofloxacin, 
one of the most frequently prescribed oral fluoroquino-
lones in the U.S. and worldwide, have occasionally been 
reported [3,4]. The frequency of ofloxacin prescription as 
an alternative therapy is expected to increase due to a high 
incidence of drug-resistant tuberculosis in Asia. 

Until now, immediate reactions such as urticaria and 
anaphylaxis were reported as a phenotype of hypersensi-
tivity reactions to quinolone, although frequencies have 
been reported to be less than 2% [1]. An IgE-mediated 
reaction is known as a major pathogenetic mechanism of 
immediate hypersensitivity to quinolone. Using sepharose-
radioimmunoassay for the determination of specific IgE 
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Figure 1. Detection of serum specific IgG4 antibodies to ofloxacin-
human serum albumin (HSA) conjugate by ELISA from the patient 
(●) and 20 non-atopic normal controls (○). OD: optical density; 
ELISA: enzyme-linked immunosorbent assay.

Figure 2. Results of basophil activation test with addition of ofloxacin-human serum albumin (HSA) conjugate (A) and anti-IgG4 anti-
bodies (B) in the patient (●) and three healthy controls (◇, △, ∇). 
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in the serum, a previous study reported an IgE-mediated 
mechanism in 12 of 38 (31.5%) patients with anaphylaxis 
and urticaria as well as serum specific IgE to ciprofloxa-
cin, moxifloxacin, and levofloxacin [5]. Another study 
showed in 30 of 55 (54.5%) patients with immediate re-
actions to eight quinolones including ofloxacin detected 
by serum specific IgE [6]. In cases of ofloxacin-induced 
anaphylaxis, our previous study reported four of five (80%) 
patients with serum specific IgE to ofloxacin-HSA conju-
gate using ELISA [2].

Previous studies have suggested involvement of non-IgE 
mediated mechanisms in patients with quinolone-induced 
immediate hypersensitivity reactions [1,7]. Nam et al. [8] 
reported one patient with cefotetan-induced anaphylaxis 
that was mediated by IgG antibody. The non-IgE mediated 
mechanisms of anaphylaxis are not well understood in 
cases of quinolone-induced anaphylaxis. Since IgG-medi-
ated immediate anaphylaxis through the low-affinity IgG 
receptor Fcγ-receptor was introduced in a murine model 
[9], IgG-mediated alternative pathways are suggested, as 
basophil to release platelet-activating factor upon stimula-
tion with allergen-IgG complexes [10]. It is possible that 
alternative pathways could be mediated by basophils, IgG, 
IgG receptor, and platelet-activating factor, particularly a 
high level of serum IgG, but not specific IgE to relevant 
allergens. The BAT is a useful diagnostic method for 
immediate-type drug allergy based upon different activa-
tion markers, being mostly CD203c and CD63 involving 
IgE-dependent and IgE-independent basophil-mediated 
reactions [11-13]. The sensitivity of the BAT to quinolone 
has recently been reported to 71.1% [5]. In the present 
study, we presumed that specific IgG4 antibody may play 
a role in the activation of basophil as a significant media-
tor through an alternative mechanism in that there were 
a high serum specific IgG4 and no serum specific IgE to 
ofloxacin-HSA conjugate and a significant upregulation of 
basophils in response to ofloxacin and anti-IgG4 antibody.

Anaphylaxis is a serious reaction that may lead to death 
and prompt management is crucial [14]. The mainstay 
of anaphylaxis treatment is to restore and maintain vital 
signs by early administration of intramuscular epinephrine 

along with antihistamine and corticosteroid. Regardless of 
allergen or mechanism of anaphylaxis, mast cell and baso-
phil are activated to commence and amplify allergic reac-
tions, and release various inflammatory mediators such as 
tryptase and histamine to cause anaphylaxis reactions [15].

In conclusion, this is a case of ofloxacin-induced ana-
phylaxis through an IgG4-mediated but not IgE-medicated 
basophil activation mechanism.
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