
of the patient’s serum with pure PSA, the immunoreactive
bands were absent. Furthermore, when serum from a
healthy female or from a female with pollen allergy was
used instead of the patient’s serum, neither pure PSA nor
PSA in seminal plasma was recognized (Fig 1). Together,
these results strongly suggest that PSAwas selectively rec-
ognized by IgE antibodies contained in the patient’s serum.

A cellular allergen stimulation test (CAST; Bühlmann
Laboratories, Schörenbuch, Switzerland) yielded positive
results with high leukotriene release after incubation with
husband’s seminal plasma diluted 1:10 to 1:160, and
with PSA 0.04, 0.02, and 0.01 mg/mL, whereas no reac-
tivity was seen in 3 healthy controls. Furthermore, quan-
titative determination of in vitro basophil activation
performed with the Basotest kit (Orpegen Pharma,
Heidelberg, Germany) showed more than 50% basophil
activation after incubation with all dilutions (1:10 to
1:160) of the husband’s seminal plasma as well as PSA,
whereas basophils from the normal subjects were unre-
active (Fig 2). The description of both techniques has
recently been published in detail.5

The nature of human seminal plasma allergens has been
unknown so far, but results from previous studies
suggested that the site of origin might be the prostate.1

In the current case, for the first time, PSA could be identi-
fied as the causative allergen as strongly indicated by pos-
itive SPT, immunoblotting, cellular antigen stimulation,
and basophil activation testing.

Prostate-specific antigen is well known as a marker for
detection and management of prostate cancer5; it is the
most abundant protease in human seminal plasma, where
it functions to degrade high-molecular-weight proteins
synthesized in the seminal vesicles. In prostate tissue
and in seminal plasma, PSA predominantly exists in a
free form as a noncomplexed 33-kd protein consisting of
a single polypeptide chain of 240 amino acids, whereas
in serum, PSA is present mainly in a complex form with
protease inhibitors such as a1-antichymotrypsin.6

The findings in the presented case report are in line with
previous studies performed before limitations caused by
HIV and ethical limitations, which could demonstrate
positive SPT reactivity in sensitized women against
seminal plasma of different men but not other species7

and against expressed prostatic secretions and prostatic
tissue extractions.8 In addition, in early chromatographic
investigations, 90% of the allergenic activity of human
seminal plasma was found in fractions with a molecular
mass between 12 and 75 kd,6 and allergenicity is not mod-
ified after vasectomy.9

In the presented case, intravaginal desensitization using
the husband’s whole seminal plasma failed. Graded intra-
vaginal challenges have been shown to be less effective
as traditional subcutaneous desensitization, but have been
recommended as first therapeutic approach before pur-
suing subcutaneous desensitization because they are less
time-consuming and easier to administer.10 It might be
speculated whether in the presented patient successful
desensitization could be achieved by using purified PSA
obtained from the husband’s seminal plasma or serum.
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FIG 2. Basotest. Mean basophil activation (percentage of CD631

basophils) and SD in the patient and 4 healthy controls after

incubation with seminal plasma (SP) up to a dilution of 1:160

and PSA 0.04, 0.02, and 0.01 mg/mL.
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Asthma attacks induced by low doses of
celecoxib, aspirin, and acetaminophen

To the Editor:
Coxibs are a new class of potent nonsteroidal anti-

inflammatory drugs that selectively inhibit the COX-2
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enzyme.1 This characteristic allows them to be adminis-
tered safely to most patients with intolerance to aspirin
or other conventional nonsteroidal anti-inflammatory
drugs, which is thought to be precipitated by the COX-1
inhibition of these drugs.2 However, anaphylaxis to cele-
coxib has been reported.3 In addition, urticarial reactions
have been reported after ingestion of coxibs.4,5

We report the case of a 45-year-old woman with a
known sensitivity to aspirin who was referred to the
allergy clinic for treatment of severe arthrosis. The patient
was suffering from nonallergic asthma that had been
diagnosed at 12 years of age when she had developed a
severe bronchospasm after ingesting aspirin (1 g) for a
common cold. She had also experienced difficulty with
breathing after ingesting paracetamol (500 mg) for a head-
ache.More recently, her asthma had becomemore difficult
to control, requiring frequent courses of oral steroids in
addition to high doses of inhaled corticosteroids, long-
acting b2-agonists, and leukotriene (LT) antagonists.

Nasal polyps and chronic sinusitis had previously been
surgically treated, but sinus computed tomography con-
ducted in our clinic revealed persistent signs of sinusitis.
This was treated with a course of antibiotics as well as oral
and nasal steroids.

Before prescribing anything, we subjected the patient to
a single-blind placebo-controlled challenge with acetylsa-
licylic acid (ASA; 10 mg, 30 mg, 120 mg, 300 mg) and
celecoxib (15 mg, 60 mg, 130 mg), according to proce-
dures previously described.6

Inhaled corticosteroids were continued, but LT antago-
nists and long-acting b2-agonists were discontinued 5 days
before the challenge procedure. The use of short-acting b2-
agonists was not allowed from 8 hours before the challenge.

No reactionwas observed during the placebo procedure.
Keeping the previous reaction to a relatively low dose of
acetaminophen (500 mg) in mind, the ASA challenge
was started using a low dose of aspirin (10 mg). Indeed,
about 1 hour and a half after the ingestion of this first
provocative dose, the patient did experience an asthma
attack, confirming the diagnosis of aspirin-exacerbated
repiratory disease (AERD; Fig 1). In addition, she also de-
veloped a severe bronchospasm when challenged 2 weeks
later with celecoxib (provocative dose, 15 mg; Fig 1).

Fig 1 shows that the urinary levels of LTE4—deter-
mined by an ELISA (CAST-200; Buhlman, Allschwill,

FIG 1. Evolution of FEV1 and urinary leukotrienes during challenges

with aspirin (dotted lines) and celecoxib (continuous lines).
Switzerland)—increased from 368 pg/mg creatinine and
180 pg/mg creatinine to 1283 pg/mg creatinine and 1318
pg/mg creatinine when the patient experienced broncho-
spasms after ingestion of ASA and celecoxib, respectively.
No change in urinary LTE4 levels was observed during
placebo challenge.

As far as we are aware, this is the first documented
report of an asthma attack precipitated by celecoxib
through its pharmacological mode of action, even though
a double-blind challenge would have been more appro-
priate to establish the reaction firmly. Indeed, an increase
in leukotriene production—thought to play a key role in
the onset of bronchospasm induced by ASA in patients
with AERD—was also observed when the patient was
challenged with celecoxib. Whether this reaction could be
expected is unclear. Indeed, even though the increase of
urinary LTE4 (3 ;3.49) observed during the ASA chal-
lenge was within the range usually observed when ASA
patients undergo such procedures, the provocative dose
of ASA was strikingly low (10 mg), clearly below the
usual threshold doses (30-150 mg).7 This, together with
the reaction previously noted in this patient after the inges-
tion of a relatively low dose of paracetamol (which has
only a limited inhibitory effect on COX-1 activity at usual
dosage, with the provocative dose averaging 1000-1500
mg2), suggested an exquisite sensitivity of CysLT produc-
tion to COX-1 inhibition. Alternatively, considering that
celecoxib only inhibits COX-1 at high concentration,
some unknown mechanism unrelated to COX-1 inhibition
could induce synthesis of leukotrienes by direct stimula-
tion of mast cells (a new mast cell receptor?) with low
doses of ASA, acetaminophen, and coxibs.

As mentioned, occasional reactions caused by intoler-
ance to celecoxib (mainly skin reactions, but also rare cases
of true anaphylactic reactions) have alreadybeen reported.3-
5 Similarly, a few cases of urticaria and 1 attack of asthma
have been reported with the use of rofecoxib,8,9—an even
more selective COX-2 inhibitor. These reactions are quite
rare6 and do not challenge the view that COX-2 inhibitors
provide a safe alternative for treatment of inflammatory
states in patients with AERD. However, the severity of
some reactions5,7 also suggests that the first dose ingestion
should be in a medical doctor’s office.
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children with no obvious endobronchial inflammation or
atopy (these controls are subjects with suspicion of foreign
body in the airways). The children were recruited from the
Necker EnfantsMalades Hospital in Paris, France. Subject
characteristics are outlined as follows: mean age of 4, 7,
and 4 years (ranging from 6 months to 12 years) respec-
tively, for asthma, infection, and control groupsmade up of
female and male subjects. Severe asthma was treated
according to the Global Initiative for Asthma/American
Thoracic Society criteria, and all patients underwent com-
puted tomography scan and bronchoscopy as part of their
clinicalwork-up. The local ethical committee approved the
study, and the parents gave written informed consent.

Bronchoscopy was performed under general anesthesia
as described previously.7 Bronchoalveolar lavage fluid
(BALF) was filtered on 100-mm cell strainers to exclude
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Enhanced frequency of immunoregulatory
invariant natural killer T cells in the airways
of children with asthma

To the Editor:
Asthma is a disease characterized by eosinophil-rich

airway inflammation, bronchospasm, and airway hyper-
reactivity, which has recently increased dramatically in
prevalence in the industrialized world.1 In the past few
decades, it has become clear that both pathogenesis and
severity of asthma are mediated through TH2 lympho-
cytes.2 Recently, we and others have demonstrated that
a new population of regulatory T cell, the Cluster of
Differentiation 1d (CD1d)-restricted invariant natural
killer T (iNKT) cell, plays a major role in the severity of
experimental allergic asthma by enhancing harmful TH2
immune responses.3,4 iNKT cells constitute a distinctive
T-lymphocyte population that recognizes lipids presented
by the nonpolymorphic MHC class I–like molecule,
CD1d.5,6 They coexpress a highly restricted T-cell recep-
tor (TCR) repertoire, composed of a single invariant
Va24Ja18 chain in humans, preferentially paired with a
limited TCRVb chain repertoire.5,6 Another major feature
of this T-cell population is its capacity to generate
promptly a large range of immunomodulatory cytokines
such as IL-4, IL-13, and IFN-g.5,6 The influence of
iNKT cells in the severity of experimental allergic asthma
is presently well documented.3,4 However, it is still un-
clear whether iNKT cells influence the pathology of the
human disease. One of the problems encountered in
human studies comes from the difficulty to study iNKT
cells locally at the site of the immune reaction rather
than in peripheral blood, which is frequently the only ma-
terial available. Yet, in atopic asthma, it is of foremost im-
portance that the regulatory functions of these cells should
be analyzed in the airways, where the symptoms do actu-
ally occur. Knowing that several key events that contribute
to the development of allergic asthma take place in the
early childhood,7 we analyzed here the frequency of
iNKT cells in the airways of children suffering from
TH2 cell–mediated atopic asthma.

We examined 15 children with severe asthma, 12
children with airway infections (bronchiectasis), and 10

debris. One aliquot was used for microbiologic evaluation.
The number of total cells in the BALF was 100 3 103 6
503 103, 9803 1036 1573 103, and 2273 1036 413
103 per mL from asthma, infection, and control groups,
respectively. To identify iNKT lymphocytes among the
cells from BALF, we incubated them with a-galactosyl-
ceramide (a-GalCer) loaded CD1d/b2m tetramer-
allophycocyanin (which specifically binds to the invariant
Va24Ja18 TCR of iNKT cells) or control (CD1d-un-
loaded or mock tetramers), as described.3 After washing,
cells were further incubated with appropriate dilutions of
anti-CD4-phycoerythrin, anti-TCRab

˜
fluorescein isothio-

cyanate, and anti-CD8-phycoerythrin (from Immunotools,
Germany). The cells were washed and analyzed on a
FACScalibur (Becton Dickinson, Le Pont de Claix,
France) using CellQuest software (Becton Dickinson).
The percentage of the different T-cell subsets in BALF
was evaluated in the lymphocyte gate according to for-
ward-scatter/side-scatter characteristics. This lymphocyte
gate represents 32% 6 3%, 22% 6 2%, and 29% 6 3%
of total BALF cells from asthma, infection, and control
groups, respectively. Data are given as mean values 6

SEM. The Mann-Whitney U test was used to establish
statistical significance between patient groups.

Analysis of T-cell populations in BALF revealed a
similar incidence of TCRab1 cells among children with
asthma (38% 6 9.9%) and controls (43.2% 6 13.7%),
whereas these cells were decreased in children with in-
fections (18.8% 6 3.6%). These findings suggest that
the inflammation occurring in both pathologies could be
mediated through distinct mechanisms resulting in the
different recruitment of T cells to the airways.

We found a similar percentage of CD41 cells among
gated BALF TCRab1 lymphocytes, whether they were
recovered from patients of the asthma (35% 6 3%), the
infected (39%6 4%), or the control group (34%6 3.5%).
CD81 cells were the predominant T-cell population in the
BALF of patients with asthma (59% 6 5%) as well as in
the other 2 groups (52%6 5% and 63%6 4% for infected
and control group, respectively).

This is the first evidence for the presence of iNKT cells
in BALF of children with asthma (Fig 1) using spe-
cific detection by the CD1d/a-GalCer tetramers. Their

Le
tt
e
rs

to
th

e
Ed

it
o
r


	Asthma attacks induced by low doses of celecoxib, aspirin, and acetaminophen
	References


