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Specific IgE to Staphylococcus aureus 
superantigens in patients affected by bullous 
pemphigoid

Dear Editors,

Recently it has been proved that IgE against BP180 and 
BP230 are involved in bullous pemphigoid (BP) pathogenesis 
[1], with IgE anti-BP180 related to the disease severity and 
activity [2]. An elevated serum level of allergen-specific IgE 
antibodies is also a sign of an atopic disease (AD). Specific 
IgE against staphylococcal superantigens (SsAgs) are found 
in approximately 80 % of patients with severe AD [3]. SsAgs 
are exotoxins and comprise staphylococcal enterotoxin (SE) 
A, SEB, SEC, SED and toxic shock syndrome toxin-1 (TSST-
1) [4]. We investigated whether BP patients produce IgE anti-
bodies specific to antigens other than BP180 and BP230 and 
the possible effects on the clinical outcome of the disease.

A prospective observational study was conducted invol-
ving patients with BP and two groups of control: IgE-positive 
atopic and healthy patients. Demographic data and a blood 
sample were collected for each patient for the determinati-
on of total IgE, specific IgE against BP180, BP230, and the 
four staphylococcal toxins. IgE value was considered positi-
ve above 250 kU/l. Bullous Pemphigoid Disease Area Index 
(BPDAI) was used to evaluate the disease activity. A total of 
120 patients (70 men, 50 women) were enrolled, with a mean 
age of 76 ± 11 years. Forty patients (23 men and 17 women, 
mean age 78 years) presented active BP, forty patients (28 
men and 12 women, mean age 76 years) were a control group 
affected by IgE positive atopy, and forty patients (19 men 
and 21 women, mean age 75 years) constituted the healthy 
control group.

The mean total IgE value was 739.8 KU/l for the pemphi-
goid group, 1123.43 KU/l for the atopic group; 50.47 KU/l 
for the non-atopic group. The variability analysis performed 
with the Kruskal-Wallis test showed significant differences in 
total IgE values in the three groups and also in the compari-
son between the individual groups (P < 0.008).

IgE against toxic shock syndrome toxin-1 (TSST-1) were 
present in 32 atopic patients (80 %, mean value 2.59 kUA/l), 
in 3 non-atopic patients (7.5 %, mean value 0.18 kUA/l) and 
in 24 pemphigoid patients (60 %, mean value 1.49 kUA/l). 
IgE against Staphylococcal enterotoxin A (SEA) were pre-
sent in 18 patients of the atopic group (45  %, mean value 
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Figure 1  Specific IgE levels against the staphylococcal supe-
rantigens. Abbr.: TSST-1, toxic shock syndrome toxin-1; SEA, 
staphylococcal enterotoxin A; SEB, staphylococcal enteroto-
xin B; SEC, staphylococcal enterotoxin C.

0.72 kUA/l), in one patient of the non-atopic group (2.5 %, 
0.08 kUA/l) and in twelve patients of the pemphigoid group 
(30 %, mean value 0.48 kUA/l). IgE against Staphylococcal 
enterotoxin B (SEB) were present in 25 patients of the ato-
pic group (62.5 %, mean value 1.49 kUA/l), in two patients 
of the non-atopic group (5 %, mean value 0.19 kUA/l) and 
in 14 patients of the pemphigoid group (35 %, mean value 
0.81 kUA/l). IgE against Staphylococcal enterotoxin C (SEC) 
were present in 24 patients of the atopic group (60 %, mean 
value 1.78  kUA/l), in one patient of the non-atopic group 
(2.5  %, 0.11  kUA/l) and in 15 patients of the pemphigoid 
group (37.5 %, mean value 0.67 kUA/l). Figure 1 provides an 
overview of the data.

Although the variability analysis using the Kruskal-Wal-
lis test showed no statistically significant difference in levels 
of specific IgE among the atopic and pemphigoid group, pa-
tients affected by BP showed higher levels of specific IgE to 
SsAgs compared to healthy controls (except for SEC, which 
was different among the three groups with P < 0.008).

Table 1 shows the characteristics of pemphigoid patients 
divided according to whether total IgE was above the normal 
value or not. Patients with high total IgE show a tendency to 
a shorter disease duration, a more severe clinical and serolo-
gical form and marked positivity for all four staphylococcal 
toxins. This finding might be in line with other studies cor-
relating IgE levels with disease activity [5–7], to be included 
in a Th2-oriented inflammatory response, but the question is 
still debated [8, 9].
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The presence of IgE directed towards exogenous anti-
gens/allergens in the BP subjects has never before been taken 
into consideration. Although a pathogenetic role cannot be 
demonstrated, our data show that the presence of staphylo-
coccal toxins may play an aggravating role in clinical pre-
sentation, as suggested by the higher mean BPDAI value in 
sensitized patients (49.82 vs. 40.83), despite lacking statisti-
cal significance. This would further justify the clinical effi-
cacy of therapeutic protocols considering the initial use of 
systemic antibiotics with anti-inflammatory properties [10], 
such as doxycycline [11, 12]. Interestingly, IgE directed to-
ward staphylococcal exotoxins were present even in patients 
with mainly urticarial manifestations and no statistically 
significant difference was present when comparing specific 
IgE values at baseline and after six months of treatment, in-
dicating that the specific IgE level are not influenced by the 
disease activity [2, 13]. Nevertheless, it is still possible that 
specific IgE to SsAgs represents a skin barrier dysfunction 
and is not a specific finding for BP.

It has been reported that total IgE increases during 
aging, with a peak in the oldest subgroup (> 85 years), which 
is most at risk for developing BP [14]. The same study states 
that allergen-specific IgE levels significantly decreased with 
age, indirectly confirming that the findings of specific IgE to 
SsAgs in BP patients is not casual [14].
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Table 1  Characteristics of pemphigoid patients divided according to the total IgE level.

IgE value above the normal 
range

IgE value within the normal 
range

Number (men, women) 23 (16, 7) 17 (7, 10)

Mean age (years) 79.2 76.4

Mean disease duration (months) 13 18

Mean BPDAI 55.57 35.70

Urticarial lesions 17 (73.9 %) 11 (64.7 %)

Mean SEA value (number of positive patients, %) 0.78 (12, 52.2 %) 0.04 (0, 0 %)

Mean SEB value (number of positive patients, %) 1.36 (14, 60.9 %) 0.05 (0, 0 %)

Mean SEC value (number of positive patients, %) 1.12 (14, 60.9 %) 0.07 (1, 5.9 %)

Mean TSST-1 value (number of positive patients, %) 2.43 (19, 82.6 %) 0.21 (5, 29.4 %)

At least one specific IgE to SsAgs positivity 22 (95.7 %) 6 (35.3 %)

Mean BP180 value (number of positive patients, %) 67.97 (20, 87.0 %) 47.84 (12, 70.6 %)

Mean BP230 value (number of positive patients, %) 45.90 (17, 73.9 %) 13.92 (6, 35.3 %)

Abbr.: BPDAI, Bullous Pemphigoid Disease Area Index; TSST-1, toxic shock syndrome toxin-1; SEA, staphylococcal enteroto-
xin A; SEB, staphylococcal enterotoxin B; SEC, staphylococcal enterotoxin C; SsAgs, staphylococcal superantigens.
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