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Abstract

Background: Sézary syndrome (SS) is the aggressive leuke-
mic form of cutaneous T cell lymphoma characterized by
erythroderma, the presence of a malignant circulating T
memory cells with skin homing potential, and the ability to
produce a variety of Th2 soluble factors, such as IL-4 and IL-5.
We measured total and specific IgE in SS patients as a further
parameter of a Th2-skewed immune system, and studied
their clinical impact. Methods: Specific IgE production in a
cohort of 55 SS patients was evaluated by the molecule-
based ISAC microarray system. We then evaluated survival
times and the hazard ratios in this cohort by Kaplan-Meier
and Cox methods. Results: Twenty-four (43.6%) SS patients
had specific IgE to both environmental and food allergens.
For survival analysis, patients found positive to at least one
allergen were defined as IgE+. By comparing IgE+ versus
IgE- we found a significant difference in the median survival
times, 2.9 versus 8.9 years (p < 0.001). Conversely, no survival

difference could be observed when total IgE levels were con-
sidered. IgE+ patients had higher levels of CD60+CD49-
CD4+T cells, which also represent another worse prognostic
index recently identified. Conclusion: SS patients had spe-
cific IgE to both environmental and food allergens. IgE+ SS
patients had a significant lower survival rate. High levels of
CD60-CD49+CD4+ T cells associated with an IgE- pheno-
type allow the identification of a restricted group of long
survivor SS patients. Therefore, specific measurement of IgE
seems to be useful in discriminating survival.

Copyright © 2011 S. Karger AG, Basel

Introduction

The presence of a measurable circulating clonal T cell
population is one of the hallmarks of Sézary syndrome
(SS), an extranodal uncommon variant of non-Hodgkin
lymphoma of T cell origin with primary cutaneous in-
volvement [1-5]. It has been suggested that the malignant
CD4+ T cell in SS belongs to the Th2 type as shown by
the IL-4 and IL-5 overproduction [6-10], although Th1-
skewed cases have been described [11]. The Th2-skewed
profile of the circulating clonal T cell population could
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explain the immunodeficiency [12], the presence of eo-
sinophilia [13] and the elevated IgE levels [14, 15], often
observed in SS [16]. Recently, significantly higher levels
of serum IgE and specific IgE positivity were described in
a cohort of Turkish cutaneous T cell lymphoma (CTCL)
patients [17].

There is an ongoing debate about the presence of a di-
rect relationship between chronic dermatoses, atopy and
subsequent CTCL development. Several case reports of
the onset of CTCL in patients affected by atopic dermati-
tis (AD) seem to support the possibility of such an asso-
ciation [18-22], but other epidemiological studies have
shown negligible evidence of a causal relationship or even
a decreased risk [23, 24]. Surprisingly, none of the above
mentioned studies evaluated the presence and relevance
of a specific IgE response in CTCL cases. As a conse-
quence, the conflicting results about the possible link be-
tween AD and CTCL found in the literature could be
merely due to a biased observation following the use of
improper markers, being either the clinical phenotype or
the generic total IgE overproduction.

Specific IgE response in AD could be directed to envi-
ronmental or food allergens. In addition, the presence of
specific IgE to self-antigens has been clearly shown in vi-
tro and in vivo, but the clinical relevance of this immune
recognition still represents another controversial issue
[25]. Furthermore, the presence of a specific IgE response
to staphylococcal enterotoxins on the skin of patients af-
fected by AD, with disease-promoting effect and in-
creased severity of the AD, has been widely reported [26-
32]. Similarly, in SS a high rate of Staphylococcus aureus
colonization, analogous to what is observed in AD, has
been shown [33]. Cutaneous colonization by S. aureus
could influence the disease activity and exacerbate
chronic T cell expansion and cutaneous inflamma-
tion in CTCL, as well [34, 35].

The aims of this study were to evaluate the specific IgE
reactivity to a large panel of native and recombinant al-
lergenic molecules in SS patients and compare it with oth-
er non-neoplastic patients, and to address whether IgE
reactivity is associated with a different prognosis in this
cohort of Italian patients affected by SS.

Patients and Methods

Patients

Fifty-five patients affected by SS (67.3% male, mean age
659 * 12.5 years), recruited at the Istituto Dermopatico
del’Immacolata (IDI-IRCCS), Rome, Italy from April 2000 to
May 2009, were followed up to the end of March 2010. The diag-
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nosis of SS was established on the basis of characteristic erythro-
derma, diagnostic skin biopsy specimen and blood Sézary cell
count according to the WHO classification [36]. Demographical
(age and gender) and clinical data were recorded for all patients,
as well as the date of the first SS diagnosis. Informed consent for
blood sampling was obtained from patients at the first clinical
examination. Thirty patients (54.6% male) died during the fol-
low-up period. All patients were clinically evaluated every 6
months to set or modify therapeutic strategies. Patients were reg-
ularly studied in details for T cell receptor (TCR)-V[3 domain ex-
pression using a comprehensive panel of 24 monoclonal antibod-
ies (IO Test Beta Mark TCR-V3 Repertoire Kit) obtained from
Beckman Coulter (Fullerton, Calif., USA) and for the expression
of activation/adhesion molecules on the peripheral T cell clones
such as CD7, CD26, CD49d and CD60 [37].

This study has been approved by the IDI-IRCCS Ethical Com-
mittee and informed consent was obtained in accordance with the
Declaration of Helsinki.

We compared the frequency of IgE reactivity in SS patients to
that observed among 82 age-matched subjects (27.7% male, mean
age 63.6 = 11.2 years) affected by contact dermatitis, that is, a
nonneoplastic dermatological disease. Thirty-seven (44.5%) pa-
tients affected by contact dermatitis were IgE reactive to at least
one allergenic molecule, and thus acted as our dermatological
control group. Four hundred forty-seven patients (68% male,
mean age 67.3 £ 10.1 years) affected by allergic respiratory dis-
ease such as rhinitis or asthma represented a further age- and
gender-matched control group.

Determination of Total IgE

The concentrations of total IgE were determined by using the
CAP System according to the manufacture’s instruction (Phadia,
Uppsala, Sweden).

IgE Microarray Assay

The comprehensive IgE sensitization profile of SS patients
was investigated using the ImmunoCAP ISAC CRD103® allergen
chip (Phadia Multiplexing Diagnostics, Vienna, Austria) provid-
ing a panel of 103 common allergens immobilized onto solid
phase on a chemically modified microscopy slide [38]. A custom-
ized microarray was also set, containing further allergens, name-
ly Der s 1, a mite allergen homologous of Der p 1 and Der f 1,
staphylococcus enterotoxin A and B (Sta a SEA and Sta a SEB,
respectively). The testing was performed following the manufac-
turer’s assay protocol [39]. Briefly, glass microscopy slides, each
bearing 4 allergen reaction sites, were placed into a humid cham-
ber and 20 pl of undiluted serum from each patient was applied
to the reaction site for 2 h at RT. After incubation with patient’s
sera, slides were rinsed and washed with buffer solution in order
to remove unbound serum IgE. After drying, allergen-specific
IgE bound to the single allergens was detected with a secondary
fluorescence-labeled anti-human IgE antibody after 1 h of incu-
bation at room temperature, protected from light. After a second
rinsing and washing procedure, fluorescence was measured us-
ing a commercial biochip reader (ScanArray Gx Microarray
Analysis System; PerkinElmer Life and Analytical Sciences, Shel-
ton, Conn., USA). Captured images were acquired as tagged im-
age file format and imported into the ISAC software (Phadia
Multiplexing Diagnostics). IgE values were expressed as ISAC
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Table 1. Clinical and laboratory features of patients affected by SS, compared to patients affected by chronic eczema or allergic respi-

ratory disease

SS Contact dermatitis Respiratory disease

SS patients studied 55 19 20
Sex, male/female 37/18 23/59 304/143
Age, years 65.93+12.54 63.6%X11.2 67.3%£10.1
Overall median serviva, months 45+ 36 - -
Median total IgE, kU/1 13 98 175

25th-75th percentile 5-61 65-201 68-435
White blood cells, cells/p.l 10,369 £ 6,758 4,590+ 1,034 4,187 951
Eosinophils, cells/pl 340+ 434 115+ 116 203 +279
Total lymphocytes, cells/l 5,559 * 5,445 1,791 =709 2,406 + 582

Clonal T cell population, %
CD3+CD4+, %
CD3+CD8+, %

CD4/CD8 ratio
CD3+CD4+CD60+, %
CD3+CD4+CD26+, %
CD3+CD4+CD7+, %
CD3+CD4+CD49d+, %

78.6 116 (3,970 £ 4,840 cells/p.l)

7.6 18.9 (231 £200 cells/p.l)
37.14%x53.8

13.7£20.1 (264 £ 383 cells/pl)

23.6£25.6 (804 % 1,420 cells/pl)

76.5118.5 (4,499 £ 5,035 cells/pl)

40.5%30.6 (1,814 £ 3,119 cells/pl)

31.3+31.8 (1,092 % 1,899 cells/pl)

50.1%13.1 (910 +403 cells/pl) 44.6+12.3 (964 + 294 cells/pl)
26.1%12.8 (464 +233 cells/pl) 27.9+16.1 (688 + 608 cells/pl)
25%16 23%18

26.9%29.7 (215 +279 cells/pl) 15.110.6 (152 * 129 cells/ul)
64.9£25.9 (572 £ 334 cells/pl) 72.8 +20.1 (734 * 259 cells/ul)
73.8+16.4 (654 +293 cells/pl) 72.8%20.1 (601 + 245 cells/pl)
63.5+27.7 (533 £ 371 cells/pl) 65.5% 11.8 (640 + 247 cells/pl)

A significant difference (p < 0.0001) was recorded among all the CD4+ T cell subset studied when compared to SS patients. Results

are means = STD unless otherwise specified.

standardized units (kU,/) by interpolating the mean fluores-
cence value with a previously established reference curve [40, 41].
At the end of each run, data were exported to the InterAll soft-
ware version 3.0 (Allergy Data Laboratories s.c., Latina, Italy) by
a real-time connectivity, and stored in the patient’s record to-
gether with demographical and clinical data from SS and all en-
rolled control patients.

Survival and Statistical Analyses

A time-to-event analysis was performed using the nonpara-
metric Kaplan-Meier product-limit survival estimates, and dif-
ferences between Kaplan-Meier survival curves were analyzed us-
ing the Mantel-Haenszel log-rank test. Statistical analyses were
performed using SPSS version 13.0 (SPSS Inc., Chicago, IlI., USA).
Median survival times, and the probabilities of surviving at 5 and
10 years after first observation were derived from the same curves
[42].

The receiver operating characteristic curve analysis was used
to identify the optimal cutoff values with the higher sensitivity
and specificity for each variable of interest (total IgE, total
lymphocytes, CD4+ T cells, TCR-V clone, CD8+ T cells, CD4+
CD60+ T cells, CD4+CD26+ T cells, CD4+CD49d+ T cells and
eosinophils) [43]. To estimate the possible independent role of
the different factors of interest, we also applied the Cox pro-
portional hazard method [44]. We, therefore, generated graphs of
the log[-logS(t)] versus time, to check the necessary assumption
of proportionality of risks [45].

Specific IgE and Worse Prognosis in
Sézary Syndrome

Results

We started to observe patients at the time they were
referred to our center; therefore, all our testing has been
performed in a cross-sectional way at the time of the SS
diagnosis. The main clinical and laboratory features of
the cohort of SS patients analyzed are shown in table 1
and are expressed as average (median values). SS patients
were prevalently male (67.3%) and the mean age was 66
years. As expected, high levels of circulating clonal T cell
were observed by mean of serial evaluation of TCR-V(3
repertoire in all patients (data not shown), associated
with an aberrant expression of homing/activation mole-
cules conferring to those cells a characteristic and un-
equivocal signature (CD4+CD60+CD7-CD26-CD49d-)
(table 1) [46, 47].

Allergenic Molecule IgE Recognition in SS Patients

Twenty-four SS patients (43.6%) recognized at least 1
molecule among the 103 tested by means of the ISAC sys-
tem, thus they were considered as IgE+. Similarly, 45.1%
of the individuals affected by contact dermatitis were
IgE+ as well. The IgE reactivity to the purified natural
and recombinant components detected for each SS pa-
tient is shown in table 2. The reactivities most frequently
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Table 2. IgE reactivity to purified and recombinant component expressed as kU,/1 in 24 individuals affected by SS

Patients

1

2

6

7 8 9

10

11 12 13 14 15 16 17

18

19 20 21

22 23 24

Aln g 1.0101
Anac?2
Anis 1
Apim 1
Bet v 1.0101
Bosd 6

0.4

4.0

0.8
1.8 05
1.5

0.5 0.6 0.5

0.4

0.5

0.1

0.5

Cora 1.0101
Cor a 1.0401
Cora8
Cupal
Cynd1

1.4

0.7

1.0
0.0

8.6

1.6 20.1
0.5 1.1

0.5

1.8

2.0

Derf1l
Der {2
Derp1l
Derp2
Ders1

11.7
57.8
15.5
53.8
8.4

2.4
86.9
6.6
66.8
1.1

1.7

23.8

2.5

18.8

0.5

1.7

2.3

1.9

2.5

3.7

Mal d 1.0108
Oleel
Parj2

1.1 23 04

1.6
0.5
1.5

2.4 48.0 9.4

2.4

Phlp1 34 3.0
Phlp2 1.4 3.6

0.3 1.2
0.3 53

Phlp 4

Phlp5 26
Phlp7 26
Phlp 11

Plaa?2

0.2

0.2
1.1

Prup 1.0101 1.1

Prup3

Sesil

Staa SEA 0.1
Sta a SEB 0.1 2.5 1.3

0.5
0.3
0.1
2.5 0.3 0.5

found were those for the house dust mite allergen Der {2
and the Parietaria pollen allergen Par j 2, both recognized
by 7 distinct patients (29.2% of the IgE+). Six patients
(25%) showed IgE reactivity for the Sta a SEB, none to Sta
a SEA.

A higher prevalence of Sta a SEB IgE recognition (p =
0.023) and a lower prevalence of IgE to cypress pollen Cup
a 1 (p = 0.018) were recorded in SS patients compared to
individuals with contact dermatitis or respiratory allergic
diseases (table 3). All other molecules studied were simi-
larly ranked for prevalence in the different groups of pa-
tients (table 3).
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Significant differences in total IgE levels were record-
ed comparing IgE+ patients to the IgE negative subset by
means of Mann-Whitney U test (p = 0.05). The IgE me-
dian value, in fact, was higher in the reactive population
(61.8 kU/, range 13-87), when compared to the nonreac-
tive subset (7 kU/I, range 4-17). We then sought to verify
if other markers of the peripheral malignant T cell clone,
listed in table 1, were differently distributed among IgE+
and IgE- patients. Among these were also Th2 markers
such as CD60 that are known effectors of allergic re-
sponse. Then we compared specific subsets of circulating
CD4+ cells between IgE+ and IgE-: interestingly, we
found a significantly higher number of CD4+CD60+ T

Scala et al.



Table 3. Prevalence (in percent) of allergenic molecule-based spe-
cific IgE reactivity in patients affected by SS, compared to patients
affected by contact dermatitis and the general age-matched aller-
gic population affected by respiratory diseases

Allergens  SS (n =24) Contact der- Respiratory
matitis (n = 37) diseases (n = 447)

Der f2 29.2 (1) 18.9 (8) 24.1 (5)
Parj2 29.2 (1) 35.1(3) 25.3 (4)
Der p 2 25 (3) 18.9 (8) 17.9 (7)

Sta a SEB 25 (3) 2.4 (65) 3.3(33)
Cynd1 20.8 (5) 29.7* (5) 26.4% (3)
Derf1 20.8 (5) 13.5(12) 10.3 (12)
Derpl  20.8(5) 10.8 (15) 9.4 (14)
Bosd 6 16.6 (8) 8.1(17) 2.5(37)
Cupal 16.6 (8) 45.9%* (1) 37.3(1)
Phlp1 16.6 (8) 35.1 (4) 28.2 (2)
Phlp2 16.6 (8) 13.5 (13) 16.3 (8)
Anis 1 12.5 (12) 2.7 (33) 2.2 (29)

*p <0.03; ** p < 0.02, adjusted for multiple comparison (Bon-
ferroni method). Molecules were ranked from more frequent to
less frequent according to their occurrence in SS patients. In pa-
rentheses, the actual rank of each molecule in each group of pa-
tients is shown.

cells (2,899 £ 4,328 vs. 975 £ 1,215 cells/pl, p < 0.05)
and lower number of CD4+CD26+ (130 * 183 vs. 367 *
462 cells/pl, p < 0.05) and CD4+CD49d+ (366 *+ 473 vs.
1,143 £ 1,785 cells/pl, p < 0.05) in IgE+ patients (fig. 1).
No other differences were observed comparing the other
variables listed in table 1.

Allergenic Molecule-Specific IgE Production Is an

Independent Marker of Prognostic Outcome in SS

Twenty-five subjects, still alive at the end of follow-up,
had a lower prevalence of positive IgE reactivity (4 of 25
patients, 16%), when compared to patients with the poor-
est outcome (20 of 30, 66.6%) (Pearson x?: 14.233, p <
0.001). Such observations prompted us to verify if the
clinical outcome could be related to specific IgE produc-
tion.

Five-year survival probabilities for IgE production was
82.2 * 8.3% in IgE- patients, whilst IgE+ patients had an
extremely low survival rate (25.5%, 5-year survival) as
shown in figure 2a (p < 0.001). Accordingly, the median
survival times were 8.9 and 2.9 years for IgE- and IgE+,
respectively (p < 0.001).

We also estimate the survival for patients above and
below different cutoffs for total IgE (8 kU/l being the most

Specific IgE and Worse Prognosis in
Sézary Syndrome

I gE positive
8,000 .
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CD4+T cell subset

Fig. 1. CD4+ T cell subset absolute number comparison among
IgE+ and IgE- patients with SS.

appropriate), and none resulted significant after a Ka-
plan-Meier analysis.

Taking advantage of our recent observation that up-
regulation of CD60 and downregulation of CD49d on
circulating CD4+ T cells are strongly associated with the
poorest outcome in SS patients [37], we generated a new
parameter combining these two variables with the ability
to produce specific IgE. Three groups were identified by
using this new combined parameter: the first including 9
IgE- patients with low levels of CD60 and normal expres-
sion of CD49d that were all still alive at the end of follow-
up, the second (33 patients) with 1 of the 2 risk factors
(median survival time 6.8 years) characterized by either
IgE+ reactivity or upregulation of CD60 and downregu-
lation of CD49d on circulating CD4+ T cells, and a third
group represented by 14 patients having both risk factors
with 2.1 years of median survival time.

Cox regression models were then applied to investigate
whether, when simultaneously controlling for already
well-known prognostic factors for SS (that is, CD4/CD8
ratio and lactate dehydrogenase serum levels), the IgE re-
activity was still associated with survival. The final Cox
model included gender, age, total lymphocyte count,
TCR-Vp clone count, eosinophils, CD8+ T cell levels and
IgE reactivity. Table 4 shows that specific IgE- remained
significantly associated with survival. <150 CD8 T
cells/pl showed a hazard ratio of 2.1 with p = 0.073, very
close to the usual conventional significance level. Spe-
cific IgE reactivity remained significantly associated with
the outcome in all other multivariate models we tested.
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Fig. 2. Cumulative survival of 55 patients with SS, according to allergenic molecule-specific IgE production (a)
or in association with other risk factors such as CD60 overexpression and CD49d downregulation (b).

Table 4. Multivariate analysis of prognostic factors for survival
since first hospitalization for patients with SS

Variable Level  Hazard 95% CI p
ratio value
Total lymphocytes >2,500 0.6 0.2-23 0.383
TCR-V clone, cells pI”!  >2,500 0.6 0.2-2.0 0.438
CD8+, cells pl! <150 2.1 0.9-4.8 0.073
Eos >350 1.1 0.4-2.7 0.88
IgE production 7.1 2.6-194 <0.001

All hazard ratios are adjusted for gender and age at first hos-
pital admission. Hazard ratios from Cox proportional model.

Discussion

In this study we report the poorer outcome in SS to be
predicted by the ability to produce specific IgE to at least
one allergen among a comprehensive panel of molecules
(fig. 2), whereas the measurement of total IgE levels does
not allow, at least in our group of SS patients, the predic-
tion of survival. It can be assumed that such detailed eval-
uation could never be performed in the past as SS patients
cannot be skin tested because their skin disease is a con-
traindication, and because singleplex IgE testing cannot
be as comprehensive as the microarray testing, otherwise
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known as multiplexing. However, it is important to un-
derline that the meaning of prognostic factor is not nec-
essarily linked to that of causal factor: in fact, prognostic
factors can be simply markers of an underlying process
that actually modifies survival.

A number of epidemiological studies suggested a
strong relationship between atopic conditions and hema-
topoietic cancers [18, 23, 48-51]. In these studies per-
formed in allergic subjects, the presence of an increased
risk of malignant lymphomas [50] or leukemia [52] has
been described [51, 53]. By consequence, a chronic stimu-
lation of the immune system could generate the occur-
rence of pro-oncogenic mutations in hematopoietic cells
[35]. On the other hand, high IgE values occur also in
other lymphomas (such as B cell lymphomas, also involv-
ing the skin), and often lymphoma is being diagnosed
when the patients are investigated for hyper-IgE [54].
Herein we report a potential relationship between allergic
reactivity and the worst outcome in a lymphoid tumor
such as SS. As far as no differences in the severity of skin
lesions between the two SS subsets (IgE+ vs. IgE- SS pa-
tients) have been reported by clinicians, we argue that the
sensitization process is more the expression of a dysregu-
lation of the immune system facilitating the IgE produc-
tion in one subset rather than the other. The same mech-
anism could be involved in the different prognosis.

Scala et al.



We report that the simultaneous presence of CD60 in
circulating CD4+ T cell clone of IgE+ subjects is a stronger
negative prognostic factor in SS. Conversely, the absence
of risk factors such as specific IgE reactivity and overex-
pression of CD60 seems to identify a small group of pa-
tients with a very good prognosis (fig. 2b). With regard to
this, several studies suggested a skewed Th2 cytokine pro-
file in SS strongly related to the presence of a circulating
malignant CD4+ T cell clone with Th2 features [7, 8, 14,
55-57]. It is widely known that IgE production is the result
of Th2-skewed immune response, but also the presence of
CD60 on T cells has been recently associated with func-
tional Th2 profile [58, 59]. CD60 (a 9-0-acetylated form of
GD3 ganglioside) is typically observed only in a small pro-
portion of circulating human T cells, mainly expressed on
the functional differentiated memory effector subset
(CD45R0O+) [59] and overexpressed in CD4+ SS cells [37,
47, 60-62]. Repeated stimulation of CD4+CD60+ memo-
ry T cells leads to the synthesis of Th2 cytokines such as
IL-5, IL-4 and IL-10 [59, 63]; therefore, the simultaneous
presence of IgE reactivity and CD60 expression could rep-
resent functional pathogenetic event in SS and this should
be further investigated. By supervised class comparison
analysis on gene expression profiles of purified T cells of
IgE+ versus IgE- SS patients, we were able to identify a set
of approximately 150 significant genes differentially ex-
pressed among the two classes. These genes mainly belong
to Th1/Th2 differentiation, development, Fc & receptor I
signaling, and cell adhesion molecules, and further vali-
dation is ongoing (data not shown).

Limited new data have been obtained by comparing
the SS group of patients with control groups. Whether the
minor differences in allergen IgE recognition (such as
lower prevalence of Cup a 1 IgE+ subjects) could be fur-
ther used as markers of severity requires a larger number
of observations coming from the same environmental ex-
posure. It is anyhow to be noted that the prevalence of
Cup a 1 IgE+ subjects tends to increase in the last decade
of life as reported by Scala et al. [38] and the SS patients
studied are all in the 6th decade of life.

A further observation has been the presence of a spe-
cific IgE response to Sta a SEB in a small subset of SS pa-
tients. The skin of both AD and CTCL is often colonized
by S. aureus strains generating a number of enterotoxins
with superantigenic capacity, such as staphylococcal en-
terotoxins A, B, C, D, E and toxic shock toxin 1 [26, 27, 29,
32, 64-66]. All these superantigens can amplify the ex-
pression of skin-homing receptor (such as CLA) on T cells
and induce the appearance of skewed T cell clones [26, 27,
32]. For example, toxic shock toxin 1 can selectively stim-

Specific IgE and Worse Prognosis in
Sézary Syndrome

ulate TCR-V[2 bearing cells, staphylococcal enterotoxin
C might bind both V5.1 and V313.1, staphylococcal en-
terotoxin B and staphylococcal enterotoxin C can excite
VPB17 and staphylococcal enterotoxin E can recognize
VB5.1 [67-70]. A skewed usage of the TCR-V{3 subfamilies
2,5.1and 13.1 in the circulating T cell clone of SS patients
has been reported [37, 71]. A repeated superantigen stimu-
lation of the TCR usually cause an activation-induced cell
death [72], but the above described aberrant overexpres-
sion of CD60, which could play an antiapoptotic role in
several lymphoid and myeloid cell types [73], and the well-
known resistance to apoptosis of Th2 cells [74] could ex-
plain why a repetitive superantigen stimulation might
eventually result in T cell oligoclonality [75].

In conclusion, in the present study we show that the
measurement of specific IgE to allergenic molecules us-
ing a microarray-based system has a strong clinical and
potentially pathogenetic impact on the assessment and
prognosis of SS. Suggestions arise about the need of eval-
uating severe AD patients for both IgE immune response
toward allergens using the multiplexing approach and
periodically evaluating the CD60 expression along with
the TCR-V repertoire. Furthermore, we should bear in
mind that an IgE immune response could be directed to
still not tested allergens, including autoallergens, not
measured in our study.
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