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The GA2LEN Olympic Study 
Study Protocol 

 • History 

   - Questionnaires (AQUA, SF36, QUAQUA) 

• Physical examination 

• Skin tests 

• Pulmonary function tests 

   - Spirometry, Broncho-dialator and –constrictor 

      (methacholine, exercise, EVH, mannitol) tests 

• eNO and exhaled breath condensate 

• Serum 

• Urines 

 



The GA2LEN Olympic Study 
Study population by Country 

 

Country Athletes  

participating in  

the Olympics 

Athletes                            Total 

not qualifying for  

the Olympics 

Denmark   59     17                                    76 

Finland   25       3                                    28 

Greece   56     47                                  103            

Germany  337       0                                  337 

Norway   59     22                                    81 

Poland  222       0                                  222 

Portugal   61       0                                    61 

Spain  176       0                                  176 

Italy  208    227                                 435 

Total 1203    316                               1519 

   



The Olympic Study 
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World Asthma Congress, Montecarlo  2009 

• Sensitization 32.6% 

 

• Sensitization 56.5% 

    in 84.4% to multiple 

    allergens 

 

 

http://3.bp.blogspot.com/_ayLTNfCwSwI/SJoyyEkuNaI/AAAAAAAABNE/tjJWjzIheak/s400/Sydney2000_logo.jpg


The Olympic Study 
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One in three had respiratory complaints 

Country 
Chest 

tightness 

Shortness of 

breath 

Allergic 

rhinitis 

Allergic 

conjunctivitis 

Atopic 

eczema 
Anaphylaxis 

Norway 23 (30.6%) 35 (44.9%) 17 (21.5%) 5 (6.4%) 23 (29.5%) 6 (7.8%) 

Denmark 41 (56.2%) 41 (56.2%) 20 (27,4%) 9 (12.3%) 21 (28.8%)  11 (15.7%) 

Finland 10 (40.0%) 12 (48.0%) 12(48%) 10 (40%) 10 (40%) 1 (4%) 

Poland 37 (16.7%) 11 (23.4%) 60 (27%) 27 (12.2%) 59 (26.7%) 38 (17.2%) 

Germany 74 (22.5%) 105 (31.9%) 68 (20.7%) 41 (12.5%) 154 (46.8%) 42 (12.8%) 

Greece 36 (29.3%) 48 (38.7%) 26 (21.0%) 15 (12.1%) 45 (36.3%) 4 (3.2%) 

Italy 37 (12.1%) 46 (15.1%) 46 (15.0%) 38 (12.5%) 61 (20%) 9 (2.9%) 

Spain 57 (30.7%)  60 (34.1%) 46 (26.1%) 36 (20.5%) 51 (29%) 3 (1.7%) 

Portugal 9 (20%) 14 (31.1%) 9 (20%) 2 (4.4%) 11 (24.4%) 2 (4.4%) 

Total 324 (23.6%) 372 (30.9%) 304 (22.0%) 183 (13.3%) 435 (31.6%) 116 (8.5%) 

7 

Cross sectional; n=1662 athletes qualified for the 2008 Olympics 

Data in file, Olympic Study 



The Olympic study 

21,6% 
10,9% 21.6% 

10.9% 

n = 373 n = 265 



Prevalence of asthma among summer sports 
athletes 



Prevalence of asthma among winter sports 
athletes 



Prevalence of allergic rhinitis  
in athletes 

 

16.8%   Helbling et al. 1991 

29.0%   Katelaris et al. 2000 

25.3%   Bonini et al. 2003 

30.3%                             Bonini et al. 2008 



Allergic skin diseases 

• Exercise-induced urticaria 

   (cold, aquagenic, solar, pressure) 

 

• Contact dermatitis 

   ( from rubber masks, dresses, instruments) 



Exercise-induced anaphylaxis 

• Often associated with food allergy 
• Consider allergens contaminating food 
• Consider  in polysensitized subjects cross- 
   reacting or pan-allergens (PR-10 proteins, profilins, 
   tropomyosins,etc) or molecular allergens 
   potentially responsible for severe allergic reactions 
   (Ara h 1,2,3; Pru p 3; Cor a 8) 
     -  



Why Allergy and Asthma 
are so frequent in athletes ? 



Allergens responsible for sensitisation 

0

5

10

15

20

25

30

35
Any Sensitisation (1)

Dermatophagoides

pteronyssinus (2)

Grasses (2)

Cat dander (2)

Olive tree (2)

Pellitory  (2)

Alternaria tenuis (2)

Wormwood (2)

Ragweed (2)

(1) % of athletes, (2) % of positive skin tests 



Physical exercise induces a neuro-endocrine-immune 
adaptative response aimed at maintaining homeostasys 

Endocrine System 

Immune System 

Nervous System 



Physical exercise 

Physical exercise 

Immune response 

Overtraining 

Risk of infections 

Transient immunodeficiency 

Hook Hypothesis 

Open Window  
Hypothesis 



Th1 

Th1 

Th1 

Th2 

Th2 

Th2 

Th2 

Th2 

Higher 
susceptibility 
to infections 

Higher 
prevalence 

of atopy 

Effect on T helper sub-populations 
balance 



Infectious diseases 

• 265 pre-Olympic athletes 

• 3 or more than 3 URTI episodes in the last 12 months 
in 15.9% 

• More than 1 Herpes labialis episode in the last 12 
months  in 12.1% 

• Decreased number of CD3+ lymphocytes in 17.0% of 
athletes with a preferential reduction of CD4+ 
subpopulation (40,7+/-8,2), well related to  clinical 
picture 

 

AIDA study: Allergy and Infectious Diseases in Athletes 

AIDA Study Group J Allegy Clin Immunol 2003;111:S142 



Cytokine serum profile in allergic and 
non-allergic top athletes 

Cytokine A vsCTRL AA vs NAA 

IL-1ra < 0,0001 NS (0,9280) 

IL-4 < 0,05 NS (0,0784) 

IL-6 < 0,0001 NS (0,1882) 

IL-7 < 0,0001 NS (0,3663) 

IL-8 < 0,0001 NS (0,9875) 

IL-12 < 0,0001 NS (0,9093) 

IL-10 < 0,0001 NS (0,1366) 

IL-13 NS (0,1659) NS (0,9436) 

IL-17 < 0,0001 NS (0,3984) 

Eotaxin < 0,0001 NS (0,9749) 

IFN-gamma < 0,0001 NS (0,8752) 

IP-10 < 0,0001 NS (0,5584) 

MCP-1 < 0,0001 NS (0,5427) 

MIP-1alfa NS (0,0852) NS (0,9187) 

MIP-1beta < 0,0001 NS (0,2979) 

RANTES  < 0,05 NS (0,8690) 

• AA = 41; NAA = 51; CTRL = 49 
 

• Luminex assay 
 

• For all cytokines measured, apart from 
IL-13 and MIP-1a, serum levels in athletes 
were significantly lower than in controls 
 

• No differences were observed between 
allergic and non-allergic athletes 
 

• The median value of the IFNg/IL-4 ratio 
was lower in athletes than in controls 
(33.0 vs. 37.9), particularly in the allergic 
ones (27.8) 
 

Bonini M. et al. 
Abs. presented to the 2011 AAAAI Congress 



Physical exercise as a trigger on target organs 

• Increased ventilation 

• Nasal filter by-pass 

• Climate condition (cold-dry air) 

• Exposure to indoor and outdoor allergens 

• Exposure to pollutants (O3, PM2.5-10, NO2, SO2) 

• Exposure to irritants (chlorine) 

 

 



Physical exercise 



Potential role of epithelium damage in EIB 



NGF serum levels in elite athletes 

• Measured in ... athletes trough a double-antibody ELISA  Means
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Allergic 
athletes 
n = 44 

Non allergic 
athletes 
n = 52 

Healthy 
controls 
n = 49 

470.7 ± 882.2 
pg/ml 

281.7 ± 670.7 
pg/ml 

174.1 ± 483.7 
pg/ml 

AA + AnA vs HC 
P<0.001 



Airway inflammation in asthmatic competitive 
swimmers may result of mixed type effects 
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Sputum eosinophilia and increased FENO of the allergic inflammation 

Sputum neutrophils and airway responsiveness of training/environment exposure 



 Allergic rhinitis in 16/40 (40.0%) 
 NARES in 2/40 (5.0%) 
 Infective rhinitis 2/40 (5.0%) 

Negative Skin Prick-test 

Neutrophilia 

Bonini M. et al. JACI 2007; 119: S163 

“Swimmer’s nose” in 20/40 (50.0%) 



Diagnosis of allergy in athletes 





AQUA 
(Methodology) 

• Derived from the ECRHS questionnaire 

• On the basis of interviews with team doctors, coaches and 
athletes specific questions were added 

• Preliminary administration to verify comprehensiveness and 
reproducibility 

• Administration to 128 professional soccer players of 6 elite 
teams 

• Validation against documented clinical allergy (Anamnesis, OE, 
Skin-prick-test and/or Phadiatop) 

• Key-questions scored from 1 to 5 on the basis of their positive 
likelihood ratio 



AQUA: total score 



AQUA 
(Results) 

• A total score > 5 showed the best positive predictive 
value for allergy (0.93) with a specificity of 97.1% and 
a sensitivity of 58.3%. 

 

• The questionnaire, translated in 10 languages was 
used in the framework of the GA2LEN Olympic Study 

 

• The questionnaire, protected by copyright, is 
available on request (free for non commercial use) 


