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The superantigenic properties of Staphylococcus aureus 
enterotoxins (SEs) (S aureus enterotoxins A [SEA], B [SEB], 
and C [SEC]) and of toxic shock syndrome toxin (TSST-1) 
considered as a group have been associated with atopic 
dermatitis [1], chronic rhinosinusitis [2,3], and asthma [2,4]. 
The presence of serum specific IgE (sIgE) against a mix of SEs 
(SE-sIgE) has been suggested as an important risk factor for 
severe asthma in adult asthma patients with poor lung function 
and eosinophilia [5-7]. However, few studies analyze each SE 
individually. In particular, the presence of sIgE to SEB (SEB-
sIgE) has been associated with severe atopic dermatitis [8], 
although there is still little evidence of an association between 
SEB-sIgE and asthma [9,10].

The aim of this study was to determine whether the 
presence of SEB-sIgE is associated with asthma severity, level 
of control, and atopy in an asthmatic population. 

A retrospective observational study was conducted among 
patients aged ≥18 years with a diagnosis of asthma in the 
Severe Asthma Unit at La Paz University Hospital in Madrid, 
Spain between 2009 and 2013. Sensitization was defined as 
SEB-sIgE ≥0.35 kU/L. The local Clinical Research Ethics 
Committee approved the study protocol (PI-2986).

Patients were classified based on asthma severity as 
per the Spanish Guidelines on the Management of Asthma 
(GEMA) [11]. Uncontrolled patients were those who 
experienced exacerbations requiring oral corticosteroids for 
at least 3 consecutive days or admission to hospital in the year 
prior to the study [12].

Atopy was determined based on the results obtained with 
skin prick testing and/or sIgE to common aeroallergens, as 
follows: pollens (Cupressus arizonica, Platanus acerifolia, 
Olea europaea, Lolium perenne, Artemisia vulgaris, Salsola 
kali, Parietaria judaica), house dust mites (Dermatophagoides 
pteronyssinus, Dermatophagoides farinae), animal dander 
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(dog, cat), and molds (Aspergillus fumigatus, Alternaria 
alternata, Cladosporium herbarum, Candida albicans). Skin 
prick test results were considered positive when a wheal 
diameter ≥3 mm was obtained in comparison with the negative 
control (normal saline) in the presence of a positive control 
(10 mg/mL histamine) [13]. An sIgE value ≥0.35 kU/L was 
considered positive. The statistical analysis was performed 
using R.

A total of 266 asthmatic patients were included (75.2% 
women) (Table). Average age was 48.42 years (18-83 years); 
44 patients (16.5%) had positive SEB-sIgE, and 6 (13.6%) 
were monosensitized to SEB-sIgE.

The average value of SEB-sIgE was 2.15 kU/L (0.36-
4.50 kU/L): 237 patients (89.1%) had uncontrolled asthma, 
and 101 (38%) had severe asthma; 67 of these required regular 
treatment with oral corticosteroids (66.3%). 

Asthmatic patients with positive SEB-sIgE were younger, 
with a more homogeneous sex distribution, and their asthma 
was better controlled. In addition, they more frequently 
had atopic dermatitis, were more frequently sensitized to 

aeroallergens, and had higher total IgE levels, peripheral blood 
eosinophil counts, and fractional exhaled nitric oxide (FeNO) 
values than patients with negative SEB-sIgE. No significant 
differences were found between the different levels of severity 
or lung function and the presence of SEB-sIgE. The analyses 
were repeated to rule out dependence on atopic dermatitis 
(35 patients with atopic dermatitis were excluded), and 
significant differences remained with regard to age (P=.019), 
sex (P=.004), total IgE (P=.000), and sensitization to house 
dust mites (P=.013) and fungi (P=.013). The number of 
eosinophils tended toward significance (P=.057).

We found that 16.5% of our asthmatic population were 
sensitized to SEB-IgE; this prevalence is closer to that 
reported by Tanaka et al [9] (22.15%) than to that reported by 
Matsumoto et al [10] (42%). These differences may be due to 
differences in the populations studied and the methodologies 
used. In our study, about 70% were moderate-severe asthmatics 
and 89% had uncontrolled asthma. In the study by Matsumato 
et al, less than 20% were at GINA step 5 and 25% were poorly 
controlled. In the study by Tanaka et al, the patients were more 

Table. Clinical Characteristics of Asthma Patients  

 Patients (n=222) Patients (n=44) p 
 SEB-sIgE (–) SEB-sIgE (+) 

Median (range) age, y 52 (18-83) 34.5 (18-71) .0002
Female sex, No. (%) 176 (79.28) 24 (54.54) .0009
Smokers, No. (%) 25 (11.26) 10 (22.7) .1
Atopic dermatitis No. (%) 23 (10.36) 12 (27.27) .006
Allergic rhinitis, No. (%) 131 (59) 30 (68.18) .37
CRSwoP, No. (%) 74 (33.33) 15 (34.09) .87
CRSwP, No. (%) 61 (27.47) 13 (29.54) 
Mild intermittent asthma, No. (%) 15 (6.75) 2 (4.54) .19
Mild persistent asthma, No. (%) 39 (17.56) 11 (25) 
Moderate persistent asthma, No. (%) 78 (35.13) 20 (45.45) 
Severe persistent asthma, No. (%) 90 (40.54) 11 (25) 
Uncontrolled asthma, No. (%) 203 (91.44) 34 (77.27) .035
Median (range) FEV1 % 82 (29-140) 83.5 (30.6-135) .68
Median (range) FEV1/FVC % postBD 74 (32-110) 72 (28-86) .26
Median (range) FeNO, ppb 33 (3-267) 56.25 (16-180) .03
Median (range) tryptase ng/mL 4.4 (0-22.4) 4.55 (0-19.6) .48
Median (range) blood eosinophils/µL 290 (0-192) 375 (140-2880) .003
Median (range) ECP, ng/mL 36 (0-180) 52.3 (6.20-200) .08
Atopy, No. (%) 138 (62.16) 34 (77.27) .037
Median (range) total IgE, kU/L 94.5 (2.5-2624) 631.5 (51-17 226) .0000
Sensitization to pollen, No. (%) 86 (38.74) 25 (56.81) .03
Sensitization to mites, No. (%) 23 (10.36) 13 (29.54)  .003
Sensitization to animal dander, No. (%) 59 (26.57)      22 (50) .004
Sensitization to molds, No. (%) 43 (19.36) 19 (43.18) .001

Abbreviations: CRSwP, chronic rhinosinusitis with polyposis; CRSwoP, chronic rhinosinusitis without polyposis; ECP, eosinophil cationic protein; FEV1, 
forced expiratory volume in 1 second; FVC, forced vital capacity; SEB-sIgE, specific IgE to staphylococcal enterotoxin B.
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evenly distributed among the severity stages, and 13% were 
uncontrolled. Matsumoto et al chose an SEB-sIgE cut-off for 
positivity of ≥0.1 kU/L. Like Tanaka et al, we considered 
the same cut-off criterion (≥0.35 kU/L) for both SEB and 
aeroallergens.

The results in terms of association with asthma control are 
mixed. Matsumoto et al [10] found that both SEA-sIgE and 
SEB-sIgE (plus SEA-sIgE) were associated with poorer asthma 
control. Conversely, Tanaka et al [9], like us, did not find the 
presence of SEB-sIgE to be associated with poorer asthma 
control (they only found this association with SEA-sIgE). 
Again, similar to Tanaka et al, we did not find an association 
between SEB-sIgE and inflammatory biomarkers (eosinophils 
in peripheral blood and FeNO) or lung function when corrected 
for atopic dermatitis. Unlike other authors [2,3,5-7], we did not 
find an association with the presence of chronic rhinosinusitis, 
probably for the aforementioned reasons and because we did 
not use a mixture of SEs. It would have been interesting to 
study the patients who were monosensitized to SEB in our 
population in order to confirm the results obtained; however, 
the sample was too small.

The clinical differences found between patients sensitized 
to SEA and those sensitized to SEB are probably due to 
the fact that the homology of their amino acid sequences 
is only 31% and their mechanisms of binding to MHC 
class II molecules are different; SEA is Zn++-dependent and 
SEB is metal-independent [9]. This means that the immune 
behaviour of each of the SEs needs to be studied and 
evaluated individually.

In the asthmatic patients we describe, sensitization to SEB 
was associated with the presence of atopic dermatitis and with 
an increased risk of sensitization to common aeroallergens. 
Sørensen et al [14] found similar results in a cross-sectional 
study in adolescents (with SEA, SEB, SEC, and TSST), 
although their cut-off point for SE-sIgE was >0.1 kU/L. 
They concluded that sensitization to SEs was associated with 
polysensitization to food and inhalant allergens, as well as with 
allergic multimorbidity, thus supporting the mechanism by 
which S aureus antigens act as T cell–dependent superantigens 
causing B-cell polysensitization [15]. Another finding that 
supports this theory is that most authors [2,5-7,9,10], like us, 
found a stronger association between elevated total IgE levels 
and SE-sIgE.

Finally, as we are in the age of precision medicine, it is 
important to underline that sensitization to each enterotoxin 
should be assessed individually and that the presence of atopic 
dermatitis should be taken into account, as this could affect 
the results obtained. Moreover, it is necessary to establish 
unanimously accepted cut-off points for positive SE-sIgE 
determinations.
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Nonsteroidal anti-inflammatory drugs (NSAIDs) 
are used worldwide because of their analgesic, anti-
inflammatory, and antipyretic effects. NSAIDs are one of 
the most frequent causes of drug-induced hypersensitivity 
reactions, with urticaria and angioedema as the most common 
manifestations [1]. Patients who present symptoms after 
the intake of an NSAID do not usually tolerate others from 
the same chemical group owing to marked cross-reactivity 
between NSAIDs that are structurally similar [2,3]. 
Controlled oral challenge test with the culprit NSAID is 
currently the diagnostic gold standard for confirming a case of 
hypersensitivity to NSAIDs [1-3]. Naproxen is a nonsteroidal 
anti-inflammatory drug belonging to the arylpropionic 
acid family and a nonselective COX inhibitor that is used 
to treat menstrual cramps, inflammatory diseases such as 
rheumatoid arthritis, and fever. Fixed drug eruption involves 
the appearance of a well-circumscribed erythematous patch 
as a consequence of systemic exposure to a drug. It is an 
allergic reaction to a medicine that characteristically recurs 
at the same site or sites each time a particular drug is taken. 
While many drugs cause fixed drug eruption, the condition 
is frequently associated with antibiotics and NSAIDs such 
as ibuprofen [1,2,4]. In this paper, we report a case of fixed 
drug eruption that developed several hours after taking 
naproxen. The patient tolerated other arylpropionic acid 
derivatives (ibuprofen and dexketoprofen), as confirmed 
with a controlled oral challenge for each drug.

The patient was a 25-year-old woman with no history 
of interest other than polycystic ovary syndrome. She was 
referred to our allergy unit because 10 years previously, she 
developed an itchy erythematous-violaceous patch on the right 
side of her neck approximately 4 hours after taking naproxen. 
No urticaria/angioedema or systemic symptoms were recorded. 
The eruption resolved in 48 hours without treatment. She has 
not taken naproxen since then but has subsequently tolerated 
ibuprofen and dexketoprofen. She also occasionally consumes 
paracetamol and metamizole without problems.

We performed a series of diagnostic tests, with an interval 
of at least 1 week between doses, as follows:
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