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There is NO DOUBT that respiratory viral 
infection is the most  important trigger

 of asthma exacerbations but one can ask: 
IS IT ALL VIRAL??

Sorry, no way!!!





 

546 eligible participants age 14.4 y with moderate to severe 
asthma



 

46 weeks of either standard treatment, or standard treatment 
modified on the basis of measurements of fraction of exhaled 
NO



 
Compared with pre-study levels, 

–

 

ICS increased 219 μg and LABA 6·04 μg
–

 

the maximum number of days with symptom was reduced to 
2·3 days in 2 weeks, with a mean reduction for each 
participant of 3·4 days 

–

 

ACT improved by 3·0 points (2·7–3·4; p<0·0001). 
–

 

Lung function improved 
–

 

FeNO decreased to a median of 20·1 ppb (IQR 11·2–40·6), 
with a mean reduction of 12·9 ppb

Management of asthma based on exhaled nitric oxide in 
addition to guideline-based treatment for inner-city 
adolescents and young adults: a randomised controlled trial 
Szefler et al., Lancet 2008; 372: 1065–72



DURING THE STUDY

These patients hardly had less viral infections as asthma 
triggers  BUT they did have less exacerbations due to better 
control and less bronchial inflammation!!!



Infants with early manifestation of asthma are 
hyperreactive!!



Airway responsiveness
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16.7 ppb
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Kotaniemi-Syrjänen et al., Eur Respir J. 2012 Jun 27. [Epub ahead of print]

FeNO during early childhood is strongly associated with 
airway hyperresponsiveness, predisposing to exacerbations!



Allergenic predisposition?



 
Viral infection can enhance immunopathogenic 
potential of pre-existing inhalant allergy via 
modulating airway mucosal dendritic cells. 



 
By using an allergen inhalation challenge clinical 
model, studies have shown that the late asthma 
response (LAR) is associated with more pronounced 
allergen-induced airway inflammation and airway 
hyperresponsiveness. 



Allergens


 

deteriorating asthma can be related to 
increased exposure to allergens, particularly 
allergens from house dust mite, cockroach, 
cat, rodent, mold or pollen. 


 

sensitization to respiratory allergens and 
allergen exposure increases the risk of 
exacerbation of asthma 



Synergism between allergens and viruses and risk of 
hospital admission with asthma: case-control study 
Green et al., BMJ 2002;324:763–6



 

60 patients aged 17-50 admitted to hospital over a year with 
acute asthma, matched with two controls



 

A significantly higher proportion of patients admitted with 
asthma (66%) were sensitised and exposed to either mite, cat, 
or dog allergen than patients with stable asthma (37%) and 
inpatient controls (15%; P < 0.001). 



 

Being sensitised and exposed to allergens was an independent 
associate of the group admitted to hospital (odds ratio 2.3, 95%

 confidence interval 1.0 to 5.4; P=0.05),



Environmental triggers of hospital admissions for 
school-age children with asthma in two British cities 
Julious et al., Emerg Med J 2012;29:844–845

The study aimed to assess if hospital admissions could be predicted from the 
possible environmental triggers using data from two British cities: Aberdeen and 
Doncaster


 
environmental triggers of hospital admissions had the lag effects 5 days before 

admission. For the pollen season, the peak seemed to be 2 days later.
>> However, no consistent effect across the cities



Food allergy as trigger for asthma 
exacerbation?


 

Most patients with sensitization to foods are 
also sensitized to aeroallergens, in the 
context of polysensitization, which is 
associated with a distinct, clinically more 
severe, atopic phenotype.


 

There is little data to suggest that food 
allergy per se would be associated with 
exacerbations 



Bacteria in early childhood?



 

Hypopharyngeal samples cultured from 
321 neonates 



 

21 % colonized with S. pneumoniae, M. 
catarrhalis, H. influenzae, or a 
combination 



 

colonization was associated with 

–

 

persistent wheeze (hazard ratio, 2.40; 
95% confidence interval [CI], 1.45 to 
3.99),

–

 

acute severe exacerbation of wheeze 
(hazard ratio, 2.99; 95% CI, 1.66 to 
5.39), and

–

 

hospitalization for wheeze (hazard ratio, 
3.85; 95% CI, 1.90 to 7.79).00



Evidence for bacterial involvement in 
exacerbations?


 

Approximately 20% of wheezing children have serological evidence
 

of 
an immune response to Streptococcus pneumoniae, Haemophilus 
influenzae and Moraxella catarralis 

–

 

Armann J, von Mutius E: Do bacteria have a role in asthma development? Eur Respir J 2010, 
36:469–471.

–

 

Lehtinen P, et al.,  Bacterial coinfections in children with viral wheezing. Eur J Clin Microbiol Infect 
Dis 2006, 25:463–469



 

Mycoplasma pneumoniae and Chlamydia pneumoniae have been 
identified in 5–

 
25% of children with asthma exacerbations

–

 

Korppi M: Management of bacterial infections in children with asthma. Expert Rev Anti Infect Ther 
2009, 7:869–877.

–

 

Webley et al., The bronchial lavage of pediatric patients with asthma contains infectious Chlamydia. 
American Journal of Respiratory and Critical Care Medicine 2005,

 

171:1083–1088.
–

 

Patel KK, Salva PS, Webley WC: Colonization of paediatric lower respiratory tract with genital 
Mycoplasma species. Respirology 2011, 16:1081–1087. [11-13].



 

Mycoplasma and Chlamydophila pneumoniae seem to be involved 
more with asthma persistence rather than with disease exacerbations?



Implications for treatment?



 

a significant improvement in overall asthma symptoms at treatment 
completion which persisted for 3 months despite withdrawal of 
azithromycin in an adult population

–

 

The effect of telithromycin in acute exacerbations of asthma. N Engl J Med 
2006,354:1589–1600.

–

 

Hahn DL, Plane MB, Mahdi OS, Byrne GI: Secondary outcomes of a pilot 
randomized trial of azithromycin treatment for asthma. PLoS Clin

 

Trials 
2006, 1:e11. 



 

a small open study (40 school-aged children) with clarithromycin 
showed an increase in the number of symptom-free days, reductions 
in the number and severity of days with loss of control following index 
episode, and a decrease in the duration of the initial asthma 
exacerbation.

–

 

Koutsoubari et al., Effect of clarithromycin on acute asthma exacerbations 
in children: an open randomized study. Pediatr Allergy Immunol. 2012 
Jun;23(4):385-90



Curr Opin Allergy Clin Immunol 2012, 12:164–170



FACTORS INVOLVED IN THE
ASSOCIATION BETWEEN INFECTIONS
AND ASTHMA EXACERBATIONS
Mechanical factors 
Environment
Chemokines
interferons 
toll-like receptors etc.

Curr Opin Allergy Clin Immunol 2012, 12:164–170



Anderson HR, Ponce de Leon A, Bland JM, 
et al. Air pollution, pollens, and daily 
admissions for asthma in London 1987 
Thorax 1998;53:842e8.



 

April 1987 to February 1992 counts of daily emergency admissions
 

for 
asthma to all National Health Service hospitals in London



 

air pollution variables were obtained from routine monitors sited to 
measure urban background concentrations.



 

ozone was significantly associated with admissions in the 15–64 age 
group (10 ppb eight hour ozone, 3.93% increase),



 

nitrogen dioxide in the 0–14 and 65+ age groups (10 ppb 24 hour 
nitrogen dioxide, 1.25% and 2.96%, respectively) 



 

sulphur dioxide in the 0–14 age group (10 μg/m3 24 hour sulphur 
dioxide, 1.64%)



 

black smoke in the 65+ age group (10 μg/m3 black smoke, 5.60%)


 

Pollens inconclusive (BUT FAIRLY LOW CONCENTRATIONS..)



Effect of pollutions- interaction with 
viruses?



 

114 asthmatic children aged 
between 8 and 11 years 
recorded daily upper and lower 
respiratory tract symptoms, 
peak expiratory flow (PEF), and 
measured personal NO2 
exposures every week for up to 
13 months



High personal NO2 exposure in the week before
an upper respiratory infection was associated with 
either increased severity of lower respiratory-tract 
symptoms or reductions in PEF for all virus types 
together !



Curr Opin Allergy Clin Immunol 2012, 12:221–227



Sandstorms

Nizar Kherallah, MD, FCCP
Abu Dhabi; UAE



Desert Dust Exposure Is Associated with Increased 
Risk of Asthma Hospitalization in Children 
Kumiko et al. and the Toyama Asian Desert Dust and Asthma Study Team, Am J Respir Crit 
Care Med Vol 182. pp 1475–1481, 2010

Children 1 to 15 years 
Eight principal hospitals in 
Toyama;Japan  2005 to 2009

Kumiko et al. AJRCCM 2010

heavy dust events were significantly 
associated with the increased risk of 
asthma admission for children with asthma!



Confirmed Moisture Damage at Home, Respiratory Symptoms and Atopy in Early Life: A 
Birth-Cohort Study
Karvonen et al., Pediatrics 2009;124;e329

Molds



 

Building inspection performed by building engineers in the homes

 

of 396 children, the 
children followed up with questionnaires from birth to the age of 18 months. 



 

RESULTS: Doctor-diagnosed wheezing was associated with the severity of moisture 
damage in the kitchen and with visible mold in the main living area and especially in the 
bedroom of the child. 



 

The risk for parent-reported wheezing apart from cold increased with the severity of

 
moisture damage in the kitchen. 



 

moisture and mold problems may be associated with persistent asthma later in life!



In conclusion: 
there are important, at least 
predisposing factors for the effects of 
viral infection



 
Host-spesific factors (genetic) controlling bronchial 
inflammation and hyperresponsiveness



 
Allergens



 
Bacteria



 
Environment outside: pollution, exposure to extreme 
conditions = smoke, dust, temperature, humidity etc.



 
Inside climate
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