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The NEW ENGLAND JOURNAL of MEDICINE

REVIEW ARTICLE

Jeffrey M. Drazen, M.D., Editor

Asthma and Exercise-Induced
Bronchoconstriction in Athletes

Louis-Philippe Boulet, M.D., and Paul M. O'Byrne, M.B.
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American Thoracic Society Documents

An Official American Thoracic Society Clinical Practice
Guideline: Exercise-induced Bronchoconstriction
Jonathan P. Parsons, Teal S. Hallstrand, John G. Mastronarde, David A. Kaminsky, Kenneth W. Rundell,

James H. Hull, William W. Storms, John M. Weiler, Fern M. Cheek, Kevin C. Wilson, and Sandra D. Anderson;
on behalf of the American Thoracic Society Subcommittee on Exercise-induced Bronchoconstriction




Asthma, allergy and the Olympics: a 12-year survey
In elite athletes SPECIAL ARTICLE

Matteo Bonini®®, Claudia Gramiccioni®®, Daniela Fioretti®, Beate Ruckert®,

Monica Rinaldi®, Cezmi Akdis®, Antonio Todaro®, Paolo Palange®,

Kai-Hakon Carlsen’, Antonio Pelliccia®, Guido Rasi®, Sergio Bonini b.h

on behalf of the AIDA and the lItalian Unit of the GA2LEN Olympic Study”
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Current reviews of allergy and clinical immunology

(Suppurted by an unrestricted educational grant from Genentech, Inc. and Novartis Pharmaceuticals Corporation)

Series editors: Donald Y. M. Leung, MD, PhD, and Dennis K. Ledford, MD

Epithelium dysfunction in asthma

Stephen T. Holgate, MD, DSc Southampton, United Kingdom
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Cytokine serum profile in allergic and

non-allergic top athletes

IL-1ra |, <0.0001 /| NS (0,9280)
IL-4 [, <005 /| Ns(00784)
e AA=41;: NAA=51; CTRL=49
IL-6 | <00001 /| NS(0,1882)
IL-7 \l, <0,0001 'I\ NS (0,3663) e Luminex assay
IL-8 J/ <00001 /] NS(0,9875)
* For all cytokines measured, apart from
Lo U SOEI ) | R e IL-13 and MIP-1a, serum levels in athletes
IL-10 |, <00001 A NS (0,1366) were significantly lower than in controls
IL-13 NS (0,1659) NS (0,9436)
| * No differences were observed between
it <00001 1 NS(03984) allergic and non-allergic athletes
Eotaxin v <0,0001 ) NS (0,9749)
FN-gamma A <00001 /NS (08752) e The median value of the IFNg/IL-4 ratio
| was lower in athletes than in controls
IP-10 <00001 f NS(0.5584) (33.0 vs. 37.9), particularly in the allergic
MCP-1 Vo< 00001 /| NS (0,5427) ones (27.8)

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

MIP-1beta | <00001 A NS(02979) \( A\

RANTES \l, < 0,05 /I\ NS (0,8690)
Curr Opin Allergy Clin Immunol 2015, 15:184-192



Current reviews of allergy and clinical immunology

(Suppurted by an unrestricted educational grant from Genentech, Inc. and Novartis Pharmaceuticals Corporation)

Series editors: Donald Y. M. Leung, MD, PhD, and Dennis K. Ledford, MD

Epithelium dysfunction in asthma

Stephen T. Holgate, MD, DSc Southampton, United Kingdom
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Physical exercise as trigger on target organs




Potential role of epithelium damage in EIB

ENVIRONMENTAL
TRIGGER

The Role of the Airway Epithelium and its Interaction
with Environmental Factors in Asthma Pathogenesis

Stephen T. Holgate!, Graham Roberts', Hasan S. Arshad’, Peter H. Howarth', and Donna E. Davies'

Proc Am Thorac Soc Vol 6. pp 655-659, 2009
DOIl: 10.1513/pats.200907-072DP
Internet address: www.atsjournals.org
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Increased susceptibility
of epithelium to domage by environmental
agents and inflammatery cell praducts

A new look at the pathogenesis of asthma

Stephen T. Holgate,” Hasan S. Arshad,” Graham C. Roberts,”
Peter H. Howarth,” Philipp Thurner,T and Donna E. Davies’

Clin Sci (Lond). 2009 December 23; 118(Pt 7). 439—-450.
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Increased Nerve Growth Factor Serum Levels in
Top Athletes

Matteo Bonini, MD, PhD,*7 Daniela Fioretti, PhD,7 Vittorio Sargentini, MD,
Stefano Del Giacco, MD,§ Monica Rinaldi, PhD,7 Carlo Tranquilli, MD,¥ and Sergio Bonini, MD7||
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FIGURE 1. Nerve growth factor mean serum values in 96
athletes and 49 HC.

(Clin J Sport Med 2013;23:228-231)



Ventilation heterogeneity is a major determinant of airway
hyFi)erresponsiveness in asthma, independent of airway
inflammation

Sue R Downie, Cheryl M Salome, Sylvia Verbanck, Bruce Thompson, Norbert Berend, Gregory G King

Treating the Small Airways
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Will the Small Airways Rise Again?

0.2 0.4 0.6 0.8 1
1 - specificity (false positives)

Thorax 2007;62:684-689.



Urinary CC16 after challenge with dry air
hyperpnoea and mannitol in recreational

summer athletes @ bl

Pascale Kippelen ®*, Ellen Tufvesson ”, Leena Ali ¢,
Leif Bjermer °, Sandra D. Anderson
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Respiratory Medicine (2013) 107, 1837—1844



The autonomic nervous system
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Prevalence and Mechanisms of
Development of Asthma and Airway
Hyperresponsiveness in Athletes

| Intense exercise |

|

Inhaled air content

I Physical adaptation to exercise I

|
¥ ¥ Y l ¥
Cold air Allergens Pollutants Neurogenic Humoral
alterations alterations
|
¥
——— = o - Decreased
Epithelial Inﬂam_rﬂam::nrﬁ_..r Neuropeptide Increased T e
damage mediators release vagal tone level
Sympatho-vagal imbalance I

Normal airways |

I Airway hyperresponsiveness |

| Asthmatic airways |

Sports Med 2001; 31 (8): 601-616
0112-1642/01/0008-0601/$22.00/0

@ Adis Infemnational Limited. All rights reserved



Management of EIB

* The two main principles of treating exercise-induced
bronchospasm consist in:

— reversing the bronchial obstruction induced by exercise
with bronchodilators

— preventing it either by the chronic use of controller drugs
in subjects with asthma or by administering, just before
exercise, drugs which have been shown to be able to
inhibit symptoms as well as the decrease of pulmonary
function parameters



Management of EIB with asthma

Stepwise management - pharmacotherapy

PREFERRED
CONTROLLER
CHOICE

Other
controller
options

RELIEVER

Diagnosis

Symptom control & risk factors
{including lung function)

Inhaler technigue & adherence
Patient preference

Symptoms
Exacerbations
Side-effects
Patient satisfaction
Lung function

Asthma medications
Mon-pharmacological strategies
Treat modifiable risk factors

STEP 3 Hefor for
STEP 1 STEP 2 - :.5‘.1 T
Mednigh 2N
Low dose . antidgE
Low dose ICS ICS/LABA™ :
' Consier loaw . Leukotrisne receplor amtagenists (LTRA)  idedhigh dose 1G5 1AGH tiotropiuns Add
dose IG5 Low dose theophyllins* Eow doss ICS+L TRAHHIghdose ICS : fot
B theont) wLFRA. Add fow
{or + theoph®l {dose OCS

As-needed short-acting betaz-agonist (SABA)

As-needed SABA or
low dose ICSfformotero

Itt

*For children 6-11 years,
theophylline is not
recommended, and preferred
Step 3 is medium dose lCS

**For patients prescribed
BDPfformaoteral ar BUDY
formoterol maintenance and
reliever therapy

# Tiotropium by soft-mist
inhaleris indicated as add-on
treatmentfor adults

(=18 yrs) with a history of
exacerbations

GIMNA 2015, Box 3-5 (2/8) (upper pari)

slobal Initiative for Asthma



Management of EIB without asthma

Treatment
Drugs

Beta-2 agonists (short-acting)

Prevention
Drugs

Beta-2 agonists (short-acting)
Beta-2 agonists (long-acting)
Cromons

Leukotriene modifiers

Time of administration

15 min before exercise
60 min before exercise
15 min before exercise
60 min before exercise



Beta,-agonists for exercise-induced asthma @

Martteo Bonini'**3, Corrado Di Mambro®, Moises A Calderon®, Enrico Compalati’, Holger Schiinemann®, Stephen Durham?,

. . -5 THE COCHRANE
Giorgio W Canonica COLLABORATION®
Beta2 agonist  Placebo Mean Difference Mean Difference
Study or Subgroup Mean Difference SE Total Total Weight IV, Random, 95% C1 IV, Random, 95% CI
Anderson 2001 Salb Disk -2588 476 i 14 1.4% -2598 3531, 16.65] —_—
Anderson 2001 Salb MDI -3089 4449 o 13 1.3% -3088 4067, -21.11] —_—
BElake 1823 Salb 180 -07 432 o E 1.8% 3T0M1847,-1.27 -
Blake 1983 Salm 25 -601 436 i E 1.6% -6.01 14,56, 2.54] b o
Blake 1993 Salm 50 -666 437 o E 1.8% -6.66 [-15.23,1.91] ]
Boner19g4 Form 12 =123 335 o 15 1.7%  -12.30[18.87,-9.73] _—
Bronski 1994 Salb MDI -7 40R n 22 1A% -7 .00 [-14 98, 0 86] B - - - -
Bronski 1995 Salh Pwd 3447 i 22 1.8% 300 a7, 1107 -IT— { ¥
S B m opmmia = Evidence emerging from the meta-analysis of 45 short-term (sin-
Bronski 1998 Salm Diskhal B4 A o 12 1.8% -G AD[14.B5, 1.85] ]
Bronski 2002 Form 12 =213 58 a & 1.2%  -21.30[-32.86,-9.74] — - N . N .
Bronski 2002 Form 24 =237 58 i G 1.2% -2370F3526,-12.14] —_ E T ’
B b mommemay — gle administration) studies shows that both short- and long-acting
Catlzen 1095 5alm 25 11 545 n 12 1.2%  -11.00[21.68,-032] —
Catlsen 1895 5alm a0 <12 508 o 12 1.3%  -12.00[21.98,-2.02] -_— b . d - - d . . ha. l
Sram s s A U e etaz-agonists administered as preventive treatment (within the
Clarke 1390 Fen -29.7 323 i 0 1.7% -2970F36.03,-23.37] I
Daugbjerg 1996 Form 12 24 351 ] 16 1E% -24.00 3108, -16.97] —_ " "
Db o e time-ettect period set at one hour tor SABA and at 12 hours for
DeBenedictis 1995 Salm 25 -16  BB1 o ] 1.0% -16.00 [-20.96,-3.04] —_—
DeBenedictiz 1295 Salm 50 -200 677 o g 1.0%  -2000[-33.27,-6.73 —
DeBenedictis 1993 Salb 27 614 0 12 1.3% -2200}3207,-11.83) —_— - = =
T R [LABA) prevent exercise-induced asthma, as shown by the primary
Del Col 1293 Sl wDl -1423 532 o E 1.3%  -14.23[-24.66,-3.80] R o
Dinh ¥uan 1983 Terk -3744 T o 10 05% -3744F5147,-2331] ———
Egglestone 1881 Terb 250 <22 377 i 17 1.6% -2200F29.39,-14.61] -
e T el Al - E— outcomes related to the FEV, fall.
Green 1002 Galm 50 -23.4 2867 o 13 1.9% 22402063, 18.17] —
Gronnerod 2000 Form 4.5 -3z 353 o a 1.7% -3.20[16.12,-2.28] I
Gronnerod 2000 Form 8 13 353 i a 1.7%  -13.00[-19.92,-6.08] -_—
Cronnerod 2000 Terb 500 -15.1 383 1] a 1.6%: 1510 [-22.61,-7.59] —_—
Hawksworth 2002 Sala HFA -18.3 283 o 12 1.8% 1030 F22485,-12.75) —_—
Havwkswotth 2002 Sala MDI -18.8 283 o 12 1.8% -18.80[24.35,-13.25] _— .
Henritksen 1983 Terb 11 588 i 14 1.2% -11.00 22,52, 0.52] —
S el p— ... secondary outcomes considered show that the beta;-
Henriksen 1992 Form 12 -36 57 i & 1.2% -3600H47.17,-2483 I <
Hillz 1976 Sala -401 457 a 10 1.4% -4010[4806,-31.14] —— - - -
Hills 1976 Salrnefarmaol -381 432 i a 1.4% -3810 [47 55, -28.65] _— F
S B B agonist preventive effect is also documented by the number of par-
Karnp 1994 Salm 42 -4 283 o 25 1.8% -14.00[10.55,-8.45] _
Konig 1981 Metaprat 17 318 o 24 1.7% -1700F2319,-1081] -
Konig 1984 Fen 0.4 -235 B i & 1A% -2350F35.26,11.74] I . - d ( l pd d bl . 68:;!"" f‘
Konig 1984 Fen 0.8 -253 BAT a & 1.1% -2530 }37.98,-12.62] R -
R ticipants protected (complete protection detectable in o of par
MrAlpine 1990 Foim 12 <25 471 i " 1.4% -2500F34.23,-15.77] —
MeFadden 1986 Salb ) -7 373 i 15 1.6% -8.70(-17.01,-2.38] _— . - - il
Mk cean 1560 s i R ticipants) and by other pulmonary function variables (PEE FEF
Marton 1988 Rimet -7 26 i 10 1.8% 21702630, -16.600 - o ‘ ¥
Mewnham 1993 Salk 200 -233 79 o ] 05% -23.30[-38.80,-7.80] I —
Newnham 1993 Salm 50 -1z 1041 ] 0.6%  -19.20F33.60, 1.20] |:| |:| ﬂ
Patel 1836 Salb 200 a1a 432 n 9 1.4% -2190}3136 13 46] —_ (i 0, 1 ]
Fatel 1986 Tulob 200 -18.2 BA46 o a 11%  -13.20[-30.86,-5.54] —_—
Patel 1936 Tulob 400 -202 723 o 4 0.9% -20.20[34.37,-6.03] —
Patessio 1991 Fomm 24 <208 4417 o 12 1.8% -2060 F2BA7,-12.33] —_—
Pearlman 2008 Form 12 -56 548 i 7 1.3% -5.80 [F16.30,5.10] ——
Pearlman 2008 Form 24 -F3 548 i T 1.3% -7.30-18.00, 3.40] B =
Pearlman 2006 Salb 180 -TE 546 i 7 1.3% -7TB0[18.30,3.10] T ﬂs f i h T d' r ll d af d
(15 ar as they concern secondary outcomes related to safety, side
Philip 2007 Salm 50 -1 135 o 45 21%  -1110[-13.75,-8.45] -
Richter 2002 Farm 12 -194 404 1] 3 16% -1940}2732,-11.48] —_— Ff‘ - d - 5'5 *al (F- 5) l 42
Richter 2002 Salm 50 -1F78 407 o E 1.45%  -17.50[-259.67,-9.33] - p
s B effects were assessed in 55 trials (Figure 5). Among these, 42 arms
Shapiro 2002 Form 12 -205 0 729 o G 0.9% -2050[-34.79,-6.21] —
Shapiro 2002 Farm 24 154 782 o 5 0.9% -15.401-30.92,0.12] R - .
0D e reported no adverse event for either active or placebo treatment.
Sturani 1583 Fen 400 =202 343 i & 1.7% 2020 F26.92,-13.48] -
Sturani 1983 Salb 200 -12.8 383 o ] 1.6% -12.80[-19.91,-5.69] —_—
WsnHaitema 2010 Sala -102 511 o 100 1.3%  -10.30[-20.32,-0.28] — - - - - - - -
D noder daiaman = Analysis of the remaining 13 trials showed no significant difference
Wyalker 1936 Bitotarol -18.2 485 o 12 1.4% -13.20[-27.21,-8.09] I "
Wyalley 1390 Terh 500 17378 i 12 1.E%  -17.00[24.37,-9.63] I .
Tetal (95% C1) D 799 100.0% -17.67[19.51,15.84] ‘ bem’een_ bet a7 = ,-]_gD Nists an d p I_ aCEbﬂ .
Heterogeneity. Tau®= 40.01; Chi*= 245.10, df= 71 (P < 0.00001), F= 1% ?0—’742’5'7 =

Testfor overal effect 2= 18.91 (P < 0.00001) Favours bsta -agenis! Favours control
ta 1



Beta-2 agonists for exercise-induced bronchoconstriction in children

Matteo Bonini

rEaedigtric

31

The analysis of the pediatric studies highlights that the beta2-
agonist acute preventive effect, 1s significant, although highly
heterogeneous. It is also interesting to note that all the trials which
failed to prove a significant betaZ-agonist effect compared to
placebo were performed in children. Only two papers addressed the
efficacy and safety of a chronic beta-2 agonist treatment in children,
preventing from any general conclusive statement.

o)

Cochrane Corner THE COCHRANE
COLLABORATION®



Loss of Salmeterol Bronchoprotection against
Exercise in Relation to ADRB2 Arg16Gly 53 .
Polymorphism and Exhaled Nitric Oxide %J HARVARD

Matteo Bonini', Perdita Permaul’, Tejaswini Kulkarni', Shamsah Kazani!, Alex Segal’, Christine A. Sorkness?,
Michael E. Wechsler', and Elliot Israell

0 !

10
15
20
25
30
35
40 .
45 s
oy 27.9 +£1.4%
55

60

Max % FEV, fall

22.8+3.2%

Screening First dose Last dose

Am ] Respir Crit Care Med Vol 188, Iss. 12, pp 1407-1412,



CLINICAL RESEARCH STUDY
THE AMERICAN

JOURNAL of
MEDICINE

The American Journal of Medicine (2010) {23, 322-328

Long-acting Beta-Agonists with and without Inhaled

Corticosteroids and Catastrophic Asthma Events

Shelley R. Salpeter, MD, FACP,*® Andrew J. Wall, MD,*® Nicholas S. Buckley*

“Stanford University School of Medicine, Stanford, Calif: *Santa Clara Valley Medical Center, San Jose, Calif: “California Institute for
Technology, Pasadena.

Figure 2 Effect of long-acting B-agonists on asthma intubations and deaths.

Study, vear Treatment Control Peto OR Weight Peto OR

or subgroup n'N ™ 93% CI Yo 95% CI

1. Wariable corticosteroids Beta-agonist Placebo

Foradil 040 trial, 2001 1/269 07135 - l.1 4.49 [0.07, 286.29]
Foradil 041 trial, 2001 21275 0/141 — - 2.1 4.56 [0.24, 85.44
Foradil 2307 trial, 2004 2/1054 0514 e 2.1 4.43 0. 23 B4.94
GSK pooled trm]‘;, 2008a 3/296 1/298 B T — 4.7 2.75 {J.39, 19.63
SMAEI 2006 3113174 2213179 - 70.2 1.67 [1.00, 2.78]
Subtotal 45/15068 23714267 - 80.2 1.83 [1.14, 2.95]
Test tor heterogeneity: P=0.88, I* = %4

Test for ﬂveralFef'fecl P=0.01

2. Concomitant corticosteroids Beta-agonist Corticosteroid

GSK puﬂled trials, 2008b 8/633 3/642 4o 129  2.54[0.77, 8.31;
Ind et al, 2003 1/173 /329 1.1 1821 [0.29, 1125.35]
Kelsen et al, 1999 1/239 0244 P S — 1.2 T7.55|0.15, 380.34
Kemp et al, 1998 1/126 0/128 —_— 1.2 7.51 [0.15, 378.39
O'Byrne et al, 2001 1/869 /862 _— 1.2 7.33 10.15, 369.41
DB e el al, 2005 1/1834 /926 - 1.1 4.50 [0.07, 285.97
von Berg et a’l 2003 1/165 W83 1.1 4.50 [0.07, 286.17
Subtotal 14/4039 3/3214 - 19.8  3.65[1.39, 9.55]
Test for hetemFenelt}' P=0971=0%

Test for overall effect: P = 0,008

Total 59/19107 26/17481 & 1000  2.10[1.37,3.22]
Test for hcteraFmelly = F =%

Test for averall effect: P = 0.0007

0.001 001 0.1 1 10 100 1000
Favors Beta-agonist  Favors control



Increased bronchial parasympathetic tone in elite @Cmmk
cross-country and biathlon skiers: a randomised

Crossover StUdy To cite: Stang J, Couto M,
: 53 145 : Carlsen K-H, et al. Br J
J Stang,” M Couto,”” K-H Carlsen, ™~ T Stensrud Sports Med 2015;49:56—61.
A 1307 B 130-
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2015 WADA anti-doping rules

Treatment WADA rules Notes

Second generation molecules should be preferred to

Antihistamines Permitted avoid side effects
Leukotriene modifiers Permitted
Inhaled steroids Permitted
Immunotherapy Permitted SCIT should not be performed before or after

physical exercise

Inhaled Salbutamol

(max 1600 mcg/24H) The presence in urine of salbutamol >1000 ng/mL
32 agonists Formoterol (max 54 mcg/24H) or formoterol >40 ng/mL is presumed not to be an
and Salmeterol intended therapeutic use of the substance and will
All others prohibited in and out be considered as an Adverse Analytical Finding
competition
Systemic steroids Prohibited in competition

Ephedrine,
methylephedrine

A concentration in urine greater than 10 ug/ml

Prohibited in competition represent an adverse analytical findings



Relatore
Note di presentazione
Il CIO ,nel definire pertanto la lista dei farmaci proibiti o consentiti negli atleti allergici e asmatici….


REVIEW ARTICLE s

Airway dysfunction in elite athletes — an occupational lung

disease?
0. J. Price’, L. Ansley'!, A. Menzies-Gow??3, P. Cullinan?® & J. H. Hull-%3

"Faculty of Health and Life Sciences, Northumbria University, Newcastle; 2Department of Respiratory Medicine, Royal Brompton Hospital;
3National Heart and Lung Institute, Imperial College London, London, UK

In the meantime, 1t 1s our opin-
1on that the evidence 1s currently sufficient to afford elite ath-
letes the same considerations for their airway health as other
individuals with potential and relevant occupational expo-
sures.
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