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Negativity of the Basophil Activation Test in
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Abstract

Background: Quinolone hypersensitivity reactions are be-
ing more frequently reported. Skin tests in investigations of
patients are known to not be fully reliable. The provocation
test thus remains the gold standard in the definitive diagno-
sis of allergy, despite the risks involved. The aim of this study
was to evaluate basophil activation tests (BATs) in the diag-
nosis of immediate-type reactions to quinolones. Methods:
Thirty-four patients who presented an immediate-type hy-
persensivity reaction less than an hour after quinolone ad-
ministration were studied. The allergologic workup of these
patients consisted of a careful clinical history, a skin test and
a BAT with the culprit quinolone. If not contraindicated, and
in the case of high probability of a nonallergic reaction, prov-
ocation tests were performed to assess the nonimmuno-
logic nature of the hypersensitivity. Results: Among the 34
patients studied, 17 (50%) presented a negative BAT to the
suspected quinolone, while the other 17 (50%) patients pre-
sented a positive BAT for quinolone at the time of their re-
action. Among the 17 patients with negative BATs, 15 (2 of
whom had had positive skin tests) had quinolone success-

fully reintroduced. Conclusions: Our report suggests that
the BAT, if negative for the culprit quinolone, is a valuable
tool in the decision whether or not to perform provocation
tests in patients with a history ofimmediate-type reaction to
quinolones, in order to exclude an allergic reaction.

Copyright © 2011 S. Karger AG, Basel

Introduction

Quinolones are synthetic antibiotics largely used due
to their broad range of activity against both Gram-pos-
itive and Gram-negative bacteria and their good safety
profile. However, some adverse effects have been report-
ed including immediate-type hypersensitivity reac-
tions. These reactions, ranging from urticaria to shock,
often occur within 1 h after the intake of quinolones;
they can be classified either as immune allergic reac-
tions (IgE mediated) or as nonallergic reactions [1, 2].
The distinction between these two mechanisms is of
particular interest in order to exclude this family of an-
tibiotics to prevent future accidents in the case of a true
allergy. To date, the diagnosis is still mainly based upon
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a significant clinical history and skin tests, due to the
lack of validated laboratory tests. Unfortunately, skin
tests are known to display poor characteristics in the
diagnosis: both false negative [3] and false positive [4]
results have been described. Thus, the provocation test,
although not without risk, remains the gold standard in
the definitive diagnosis. In 2004, Manfredi et al. [2] doc-
umented the presence of specific IgE against quinolones
for the first time, using an original radioimmunoassay.
More recently, using a similar technique for IgE detec-
tion, Aranda et al. [5] have compared specific IgE and
basophil activation test (BAT) sensitivities in the diag-
nosis of quinolone hypersensitivity. In our study we
want to highlight the excellent negative predictive value
of BAT in the diagnosis of immediate-type reactions to
quinolones; this is very helpful in the decision to per-
form the provocation test.

Patients and Methods

Patients

Thirty-four patients who presented an immediate-type hyper-
sensivity reaction less than an hour after quinolone administra-
tion were studied. The demography and the clinical data of these
patients are presented in table 1. The allergologic workup of these
patients consisted of a careful clinical history, a skin test and a
BAT with the culprit quinolone; this was performed within the
first 4 months following the adverse reaction. If not contraindi-
cated, and in the case of high probability of a nonallergic reaction,
provocation tests were performed to assess the nonimmunologic
nature of the hypersensitivity.

BATs

BATsagainst culprit drugs were performed measuring CD203c
[6] expression in the basophil population. The positivity thresh-
old was defined using a negative control without any drug. Anti-
IgE was used as a positive control. All the results were expressed
as a percentage of CD203c-positive basophils among the total ba-
sophil population. Three drug dilutions were tested (1, 0.5 and 0.1
mg/ml). Results were considered positive when at least two se-
quential drug dilutions induced more than 10% CD203c-positive
basophils above the negative control value [6].

Skin Tests

Prick tests were the first step (with drug concentrations rang-
ing from 2 to 40 mg/ml, depending on the drug, see table 1) and
if these were negative, intradermal tests at low concentrations
(1/1,000, 1/100 dilutions of the prick solutions) were performed.

Provocation Tests

When a provocation test was performed, a single-blind place-
bo-controlled oral provocation was carried out using the culprit
quinolone. It was conducted in an intensive care unit if the initial
reaction had been severe (grade 2 or 3) or under strict medical
monitoring in the other cases.
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Table 1. Clinical data of the 34 patients

Mean age (range), years 48 (17-85)
Sex ratio, M/F 8/26
Severity of the reaction
Grade 1 11 (32%)
Grade 2 7 (21%)
Grade 3 16 (47%)
Culprit quinolones (prick test concentration)
Levofloxacin, 5 mg/ml 11
Ofloxacin, 5 mg/ml 8
Ciprofloxacin, 2 mg/ml 4
Moxifloxacin, 40 mg/ml 4
Lomefloxacin, 40 mg/ml 3
Flumequin, 40 mg/ml 2
Norfloxacin, 40 mg/ml 1
Pipemidic acid, 40 mg/ml 1

Results

Among the 34 patients studied, 17 (50%) presented a
negative BAT to the suspected quinolone (fig. 1). The
skin tests of these 17 patients were negative for 13, and
positive for 4. All 13 patients who presented both nega-
tive skin tests and negative BAT were reintroduced suc-
cessfully, herewith confirming the nonallergic origin of
their initial reaction. Among the other 4 patients, with
positive skin tests and negative BATSs, 2 were also defined
as nonallergic since they underwent a successful provo-
cation test with the culprit drug. The provocation tests
were not performed in the last 2 patients due to ethical
considerations concerning the severity of their initial
reaction.

The other 17 patients presented a positive BAT for the
culprit quinolone (fig. 1). Among these 17 patients, 13
also presented positive skin tests. In these 13 patients,
the combination of highly significant clinical histories
(i.e. severe symptoms, rapid onset), positive skin tests
and positive BATs strongly suggested allergic reactions,
and provocation tests were therefore not performed. In
1 of the 4 other patients presenting negative skin tests, a
provocation test was performed; this test was positive,
enabling us to conclude the allergic nature of the reac-
tion. Provocation tests were not performed in the 3 oth-
er patients due to ethical considerations, and thus one
cannot definitively conclude the allergic nature of their
reaction.
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Fig. 1. Steps and results of the allergologic workup in 34 patients with a highly significant history of immediate

allergic reaction to quinolones.

Discussion

Our results are consistent with the data reported by
Manfredi et al. [2], who found a positivity of 54.5% for
specific IgE in a population of patients with an immedi-
ate-type hypersensitivity reaction. In contrast, in a simi-
lar population, Aranda et al. [5] reported a discrepant
sensitivity between specific IgE (positivity of 31.6%) and
BAT (positivity of 71.1%). Nevertheless, BAT sensitivity
to quinolone is yet to be established, as Seitz et al. [7] de-
scribed no positive results in a small sample of 4 allergic
patients.

Our study thus confirms that skin tests are not really
reliable in the investigation of a hypersensitivity reaction
to quinolones, since 1 false negative and 2 false positive
skin tests were documented in our cohort of 34 patients.
False positivity of intradermal tests can be explained by
the nonspecific histamine-release potency of quinolones

Negative BAT for Quinolone Provocation
Test Decision-Making

[8]. Today, it is generally agreed that the provocation test
is considered the sole definitive diagnosis in quinolone
allergy [1, 2, 9]. Though these tests are of crucial interest
in order to not exclude the quinolone family on the simple
basis of a suggestive clinical history or skin tests (which
can be falsely positive), they might nevertheless be dan-
gerous [10] and the risk-benefit ratio must be carefully
considered. In this context, our study clearly highlights
the excellent negative predictive value of BAT in the care
of patients with a significant clinical history of immedi-
ate-type reactions to quinolones; all 15 patients present-
ing negative BATs (2 of whom had had positive skin tests)
and on whom a provocation test was performed, had the
culprit drugs successfully readministered. In conclusion,
BAT is a valuable tool in the decision to perform provoca-
tion tests in patients with a history of immediate-type
reactions to quinolones.

Int Arch Allergy Immunol 2012;157:299-302 301



—_

References

Campi P, Pichler WJ: Quinolone hypersensi-
tivity. Curr Opin Allergy Clin Immunol
2003;3:275-281.

Manfredi M, Severino M, Testi S, Macchia D,
Ermini G, Pichler W], Campi P: Detection of
specific IgE to quinolones. J Allergy Clin Im-
munol 2004;113:155-160.

Valdivieso R, Pola J, Losada E: Severe ana-
phylactoid reaction to nalidixic acid. Allergy
1988;43:71-73.

Colas C, Pola], Zapata C: Quinolones hyper-
sensitivity: clinical and immunological as-
pects. J Allergy Clin Immunol 1993;91:365.

5 Aranda A, Mayorga C, Ariza A, Dona I, Ro-
sado A, Blanca-Lopez N, Andreu I, Torres
MJ: In vitro evaluation of IgE-mediated hy-
persensitivity reactions to quinolones. Al-
lergy 2011;66:247-254.

6 Boumiza R, Monneret G, Forissier MF, Sa-
voye J, Gutowski MC, Powell WS, Bienvenu
J: Marked improvement of the basophil acti-
vation test by detecting CD203c instead of
CD63. Clin Exp Allergy 2003;33:259-265.

7 Seitz CS, Brocker EB, Trautmann A: Diag-
nostic testing in suspected fluoroquinolone
hypersensitivity. Clin Exp Allergy 2009;39:
1738-1745.

302

Int Arch Allergy Immunol 2012;157:299-302

8 Kurata M, Kasuga Y, Nanba E, Nakamura H,
Asano T, Haruta K: Flush induced by fluoro-
quinolones in canine skin. Inflamm Res
1995;44:461-465.

9 Venturini Diaz M, Lobera Labairu T, del
Pozo Gil MD, Blasco Sarramian A, Gonzalez
Mahave I: In vivo diagnostic tests in adverse
reactions to quinolones. J Investig Allergol
Clin Immunol 2007;17:393-398.

10 Peters B, Pinching AJ: Fatal anaphylaxis as-

sociated with ciprofloxacin in a patient with
AIDS related complex. BMJ 1989;298:605.

Rouzaire/Nosbaum/Denis/Bienvenu/
Bérard/Cozon/Bienvenu





