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ACOuQa TTOL ATTAITE Gepomio oTadiwv 4 kai 5 kata GINA ( bpnAEC 60CEIC
ICS kai LABA n) Tponorrostg )\EL)KOTpIEVIOOV /OEO0PULAAIVN) YIO TOV
rrporwouuavo xpovo N Goomuaﬂm OTepoaSn yia >50% Tou
TTOONYOULUEVOL XPOVOL TTIPOKEIUEVOL VA WN YIVE PN EAEYXOUEVO N TO
OTTOIO TTAPAPEVEI PN EAEYXOUEVO TTAPA TN BeparTTeia

QC uNn eAeyXOuEVO AoBUa OPICETAl WS TOLAAQXIOTOV EVA ATTO TA TTAPAKATW:

1.
2.

[1TXOC EAEYXOC CLOUTTTOPATWV: he ACQ povipws >1,5 1 ACT <20
YLXVEC OOPRAPESC TTAPOELVOEIC : 2 1N TTEPICTOTEPES PE AVAYKN YIA
CLOTNUATIKA OTEQLOEISN TTAVW ATTO 3 NUEPES TOV TTOONYOLUEVO XPOVO
YOPRAPES TTAPOELVOEIC : UE TOLAAXIOTOV Wid VOONAEIQ, TTApauovh o€
ME® | uNXAVIKO AEPICHO TOV TTOONYOVLHEVO XPOVO

[EPIOPICHUOC PONG TTAPA TN CWOTN PPoyxodiacToAn ue FEV1 <80% Ttou
TTOOPRAeTTOpEVOL ( pe FEVT/FVC KATWTEOOL TOL KATWTEPOL
(PLOTIOAOYIKOL OPIOL

EAeyxopevo QoBua 1oL EMSEIVAVETAI ETTI OTASIAKNG UEIONG EICTTVEOUEVIV

N CLOTNUATIKWY OTEPOEISWV.

ERS/ATS GUIDELINES ON SEVERE ASTHMA
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Fig. 1. Possible microbial mechanism of intrinsic asthma. Invasion of airway epithelial cells by Staphwococcus aureus [and other microorganisms)
causes the release of Staphylococcal superantigens [ Sag) (and other superantigens), which act on airway B lymphocytes to cause class-switching with
the local production of polyclonal IgE, together with IgE directed against S5a (which acts as a *superallergen’). This causes mast cell activation and
release of bronchoconstrictor mediators and sensitizes mast cells to activation by triggers, such as exercise amd cold air [via changes in surface
osmol ality]. $5a also cause polyvelonal expansion of T cells, resulting in increased T-helper type 2 (Th2) cells and CDE™ cells. Th2 cells rel ease IL-9, which
induces the ex pression of high-affinity IgE receptors (FeeRI) in mast cells and IgE synthesis by B cells [together with IL-13). [L-5 promotes eosinophilic
inflammation. 55a may also reduce corticosteroid responsive ness in T cells, resulting in the need for higher doses to control asthma. $5a also inhibit the
function of regulatory T cells [Treg), resulting in further enhance ment of Th2 and CDB™ cells. SSa may also activate Th17 cells, leading to neutrophilic
inflammation. Staphylococcal infection of epithelial cells may also lead to damage and exposure of epitopes on epithelial structural proteins, such as
cylokeratin-18, resulting in the formaton of cytotoxic [0 antibodies, which further damage epithelial cells, making them more susceptible to further
microbial coloniz ation.

& 2009 Blackwell Publishing Ltd, Clinica! & Experimental Alengy, 39 01145-1151
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Fig. 1. The superantigen hypothesis: Superantigens, once passed the epithelial bar-
riere, induce polyclonal T-cell and B-cell activiation and a Th2-biased eosinophilic inflam-

mation in the airways.

Role of Staphylococcal Superantigens
in Airway Disease

C. Bachert, P. Gevaert, Nan Zhang, T. van Zele, Claudina Perez-Novo
Upper Airway Research Laboratory, ENT Department,

University Hospital Ghent, Ghent, BelgiumMarone G (ed): Superantigens and Superallergens.
Chem Immunol Allergy. Basel, Karger, 2007, vol 93, pp 214-23
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Non-severe vs. Comtrols
SE-IgE Pos
HDM- IgE FPos

Severe vs. Controls
SE-IgE Pos

Severe vs. Non-severe
SE-IgE Pos and GP-AIAgE Neg
SE-IgE Neg and GFP-IgE Pos
SE-IgE Pos and GF - IgE FPos

Severe or Non-severe vs. Controls
SE-iIgE Pos
HDM-IgE Pos

Severe vs. Non-severe or Comtrols
SE-IgE FPos and GFP-I1gE Neg
SE-IgE Neg and GP-AIgE Pos —_—
SE-A1gE Pos and GPAgE Pos
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FIG 1. Logistic regression models for disease severity. ORs and 9596 Cis are
represented for the different comparisons. SE IgE levels in serum wwere
associated wwith a significantly increased risk of asthma (OR, 7.26; 95<°%c CI,

2. 76-19.13; P = .001) and especially severe asthma (OR, 11.09; 952° Ci, 4_.14-
29.68; F = .001).

Specific IgE against Staphylococcus aureus enterotoxins:
An independent risk factor for asthma

Claus Bachert, MD, PhD, et al. J ALLERGY CLIN IMMUNOL
AUGUST 2012
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Fig. 1. Comparison of total serum IgE levels between subgroups of
the AR/BA only group with (SAEs+) or without (SAEs-) sensitiza-
tion to SEA/SEB. The boundary of the box indicates the 25th—
75th percentile of the total serum IgE level, the line marks the

Fig. 2. Comparison of SEA- and SEB-specific IgE levels between
subgroups of the AR/BA only group. The boundary of the box in-
dicates the 25th—75th percentile of the SEA/SEB-specific IgE level,
the line marks the median.

median. N.S. = Not significant.

Increased Levels of Serum-Specific
Immunoglobulin E to Staphylococcal

Enterotoxin A and B in Patients with Allergic
Rhinitis and Bronchial Asthma
Jyh-Hong Lee etal. Int Arch Allergy Immunol 2005;138:305-311
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Figure 1 Concentration of total gk according to sensitization to SE.
The total gk lewvel Is significanthy higher in SE-lgE negative subjects
compared to SE-lgE positive subjects (p < O.0017 ).

Is immunoglobulin E to Staphylococcus aureus enterotoxins
associated with asthma at 20 years?

Ina Sintobin1, Thomas Keil2,3, Susanne Lau4, Linus Grabenhenrich2, Gabriele HoltappelsT,
Andreas Reich2, Ulrich Wahn4 & Claus Bachert1,5Pediatric Allergy and Immunology
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Fig. 1. Prevalence of current asthma, inhalant allergen sensitization
and staphylococcal enterotoxin sensitization by age groups.

Staphylococcal enterotoxin sensitization in a community-
based
population: a potential role in adult-onset asthma

W.-J. Song et al. Clinical & Experimental Allergy, 44, 553-562
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Fig. 2. Multiple correspondence analysis map representing the rela-
tionships between staphylococcal enterotoxin sensitization and six
relevant factors that were identified in multivariate logistic regression
tests



SEA/SEB KAl ALOMA HAIKIQMENQN

—

[

o
[

q ¢ URSWAF Moderale SE-IgE
o o
E Sput ylll
putum non-eosinophilia
[: 04 Severe aslima .Spulum eosinophilia ",
0 ¢ CRSENP Non-gevere asthma Mo CRS
4 High SE-IgE g 0
E Negative SE-IgE
0 -0,05 1
| | | | | | |
-0.6 =04 -0.2 0 0.2 04 0.6

Dimension 1 (98.0%)
¢ Astimaseverity @ Sputum eosinophilia @ SE-GE levels @ CRS

Fig. 1. Multiple correspondence analyses plot for the inter-relationships between severe asthma, (RS, sputum eosinophilia and serum SE-IgE
levels among 186 elderly patients with asthma. Severe asthma is situated close to high SE-IgE (> 0.35 kUJL), CRSWNP and sputum eosinophilia
(> 3%). CRS, chronic rhinosinusitis; CRSsNP, chronic rhinosinusitis without nasal polyps; CRSWNP, chronic rhinosinusitis with nasal polyps; SE-
I¢E, staphylococeal enterotoxin-specific IgE.

Staphylococcal enterotoxin IgE sensitization in late-onset severe

eosinophilic asthma in the elderly
W.-J. Song et al. Clinical & Experimental Allergy, 46, 411-421
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Figure 2. Frequencies of sensitization to Staphylococcus aureus enterotoxin A (SEA) and/or S aureus enterotoxin B (SEB) in current smokers, ex-smokers, and never smokers
with asthma. Plus sign indicates positive; minus sign, negative.

Sensitization to Staphylococcus aureus enterotoxins in smokers with
asthma

Tadao Nagasaki, MD, PhD; Ann Allergy Asthma Immunol 119 (2017) 408e414
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Table 2. Correlation of sIgE to SE with parameters associated

Table 1. Demographics of subjects
with asthma

Parameter Value

Age, yr 56.1+15.9 Parameter Pearson's coefficient p-value

slgE to SE, kU/mL 0.260+0.701 FEV, 0.099 0.385
Parameters associated with asthma FEV,/FVC 0.149 0.206
FEV,, % 763+22.1 Serum eosinophil, % 0.091 0.417

FEV,/FVC, % 75.1£115 Sputum eosinophil, % 0.027 0.815
Serum eosinophil, % 349443157

slgE: specific immunoglobulin E; SE: staphylococcal enterotoxin;

Sputum eosinophil, % 152:18.0 FEV: forced expiratory volume in 1 second; FVC: forced vital
Sex capacity.

Male 22(27.2)

Female 59 (72.8)
Allergic rhinitis

Without 20(24.7)

With 61(75.3)
Atopy

Negative 15 (40.5)

Positive 22(59.5)
Airway hyperresponsiveness

Negative 24 (54.5)

Positive 20 (45.5)
slgE to SE (categorized), kU/ml.

<0.10 49 (60.5) I

=0.10 32 (39.5) AHR negative AHR positive

slgE to SE (kU/mL)

Total 81 (100) Figure 1. Comparison of specific immunoglobulin E (sIgE) to
Values are presented as meansstandard deviation or number (%). Staphvlococcal enterotoxin (SE) levels acct]r‘ding to airwav hyp,_ar_

slgE: specific immunoglobulin E; SE: staphylococcal enterotoxin; responsiveness (AHR) (p=0.034). *p-value<0.05 obtained by t-test.
FEV,: forced expiratory volume in 1 second; FVC: forced wvital B

capacity.

Association of Specific Immunoglobulin E to Staphylococcal Enterotoxin with Airway Hyperresponsiveness in Asthma Patients
Seong Han Kim, M.D. Tuberc Respir Dis 2016;79:295-301




SEA/SEB KAI XOBAPO ALOMA

TABLE |. Total IgE, IgE antibodies specific to a mixture of inhalant allergens (Phadiatop), IgE antibodies specific to SAE
mix, and eosinophil cationic protein in serum of controls, patients with mild asthma, and patients with severe asthma

Controls Mild asthma Severe asthma

(n=15) Versus (n =34 Versus (n=21) Versus controls
FEV,: percent >80 94 (90-101) 48 (43-37)
Skin prick test: +/n (%) (All negative) P < 001 33/34 (97) P=018 1521 (11) P < 001
Phadiatop: +/n (%) 315 (20) P<.001  33/34(97) P <.001 918 (50) P=.155
SAE mix: +/n (%) 215 (13) P=113 1434 (41) P=24 13/21 (62) P=.010
IgE (kUIL) 27 (7-75) P <.001 255 (94-633)  P=.001 56 (22-193) P=.023
Eosinophil cationic protein ([Je/L) 3.3 (3-8) P=.012 10.4 (6-24) P=.290 16.0 (7-35) P=.009

Skin prick test, Phadiatop, and SAE mix: number of positive cases/total number of cases (percent); statistical analysis, [ test (Yates correction). IgE and
eosinophil cationic protein: median (interquartile range); statistical analysis, Mann-Whitney [ test.

IgE to Staphylococcus aureus enterotoxins in
serum is related to severity of asthma Letters to the Editor J ALLERGY CLIN IMMUNOL VOLUME 111, NUMBER 5

Staphylococcal enterotoxin-specific IgE: a biomarker

for a distinct phenotype of severe asthma?

K. F. Chung et al. Clinical & Experimental Allergy, 46, 387-389
EDITORIAL © 2016 John Wiley & Sons Ltd
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Figure 1. Proportion of asthma control levels in Staphylococcus aureus enterotoxin (SE) A-IgE—positive patients and SEA-IgE—negative patients (A) and SEB-IgE—positive
patients and SEB-IgE-negative patients (B). ‘P value given for the y tests indicates a significant difference (P = .005).

Association between specific IgE to Staphylococcus aureus enterotoxins
A and B and asthma control

Akihiko Tanaka, MD, PhD et al. Ann Allergy Asthma Immunol 115 (2015) 1921e197
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Fig. 2. Effects of nasal or bronchial Staphvlococcus aureus enterotoxin B (SEB) on differential cell counts in bronchoalveolar lavage (BAL) fluid. In
saline (SAL) or ovalbumin (OVA) mice, endonasal or endobronchial application with SAL or SEB was performed during the airway challenge phase (cf.
Fig. 1). Differential cell counts were performed on MGG-stained cytospin preparations of BAL fluid cells. Eosinophil (a), lymphocyte (b) and neutrophil
(c) counts are expressed in absolute numbers. Each group consisted of six mice. One representative experiment of two is shown. *F < 0.05 vs. group I,
*¥P < 0.05 vs. group I, *P = 0.05 vs. group |, ¥ = 0.05 vs. group V.

© 2006 The Authors
Joumnal compilation @ 2006 Blackwell Publishing Ltd, Clinical and Experimental Allergy, 36 : 1063 -1071
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Group Il

Fig. 3. Histologic sections of peribronchial tissue of sensitized mice repeatedly exposed to aerosols containing saline (SAL; group | until IlI) or
ovalbumin (OVA; group IV until VI). In addition to airway challenges with SAL or OVA, mice had been treated with nasal SEB (Il and V) or bronchial SEB
(Il and VI, cf. Fig. 1). On day 38, mice were killed and peribronchial tissue sections were stained with the classic haematoxylin and eosin stain, allowing
the appreciation of peribronchial inflammatory infiltrates.
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Fig. 2. (b) Concomitant application of OVA and SEB resulted in increased levels of OVA-specific IgE levels, (c) OVA-specific [gG2a levels, (d) BAL
eosinophils and lymphocytes and (€] bronchial hyperreactivity measured as resistance (K], compared with the control conditions. One representative
experiment out of two is shown. *P =005, **P<0.01, ***P=0.001. * P=0.01 vs. all others (eosinophils) and vs. OVA/Sal and Sal/Sal (lymphocytes).
§P-=0.01 vs. Sal/Sal (neutrophils). *P <= 0.05 vs. Sal/Sal (lymphocytes). OVA, ovalbumin; SEB, Staphyvlococcus aureus Enterotoxin B.

Staphylococcus aureus enterotoxin B facilitates allergic sensitizationin
experimental asthma

W. Huvenne, et al. Clinical & Experimental Allergy, 40, 1079-1090
c 2010 Blackwell Publishing Ltd
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® YINOOETOYME MQ1:

1. YTTAPXEl CLOXETION PETAEL COPAPOL ACOUATOC KAl
eviepoToéiveov SEA kal SEB ota Siapopa LAIKG TTOL
Oa eCetTaocBoLV

2. YTTOPXEl OLYKEKPIUEVOS PAEYUOVWONG PAIVOTLUTTIOC
OTA ATOUA PE COPAPO AOBUA TTOL PEOOLYV TIC
EVTEQOTOLIVEC KABWC KAl CLYKEKPIUEVN
AvadiauopPpwon

3. YTTAPXEl OLYKEKPIUEVN OWPEEIA KOUTTAPOKIVGY OTOVC
Q0BeVvEIC ue coPaPO aocBua Kal evriePoToEivec (IL-
13 ,TSLP ,ECP, IL-8, INF-y)



® YKOINOL:

1. H HEAETN TNG CLOXETIONG METAEL CORAPOL ACOUATOC KAl
evTeEQOTOLIVOOV SEA kai SEB ota iapopa LAIKA TToL Ba
e€eTa0B0OLY

2. Havadetn 1oL PAEYHOVWEOLCS PAIVOTOTTOL TWV TITVEALYV
TTOL SIETTEI TA ATOUA PYE COPRAPO ACOUA TTOL PEOOLV
EVTEQOTOCLIVEC

3. Havadeln 1oV KLTTAPOKIVGY TTOL CLVLTTAPXOLY OTO
OOoPRAPO AoBuA OTAV ALTO CLVOSELETAI ATTO ALENUEVA
emmitreda evrepoTtoéivav (IL-13 ,TSLP LECP, IL-8, INF-y )

4. Hxpnon 1V armoTeEAECUATWV TTPOC Aavadelign e1siKwy
OEQATTELTIKWY OTOXWY OTN PLOUICN TOL GORAPOL
AOoBOUATOC



- <C

NIRRINGRAZZJAK 2 (S M“”“MESCE E

MOCHCHAKKERAM == o  SALAMAT
m RARBH MAITH AGAT

. THAN MOCHCHAKKERAM é ml(ll:l\!).‘:!lr RAM
CHUKRANE “RMAKASIH MATON

S ANTE L, mmmGRAZIE KIITOS T/ MATONDO

K’”s"?ﬂo
MERCI

MOCHCHAKKERAM MERCI
o =
DANKON ——

MULTUMESC SALAMAT  MOCHCHAKKERAM

oo DANK JE 155 {E
UBRIGADO _
DANKON é = = MATQNHO ARIGATO
SPASIBC i - oot O, 7 Spasiio
MOCHCHAKKERAM = “ ém = £ KIITOS

2 qumMATEAT
- :D = ° MERCI

c
§
=
=)
-

MATUI
MOCHCHAKKERAM

WELALI
KIA O
SALAMAT




