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• The causes of asthma are multifactorial.  
• there is a strong association between 

respiratory infections and the risk and 
pathogenesis of asthma. 

infection 









• repeated exposure to diverse common infections (in 
particular, with bacteria, food-borne and orofaecal parasites, 
and hookworms) and exposure to environmental microbiota 
during childhood are strongly associated with a healthy 
maturation of the immune system and with protection from 
the development of asthma and allergies later in life. 

The Hygiene hypothesis 









Asthma and viral infections 
• In both children and adults, viral infections of the airways 

may be associated with the development of chronic 
asthma, as well as with acute disease exacerbations.  

• With regard to the pathogenesis of asthma and its 
exacerbations, the most commonly involved viruses 
include respiratory syncytial virus (RSV), rhinovirus (RV), 
influenza and parainfluenza viruses, coronavirus, 
enterovirus, and adenovirus. 

•  Wheezing-associated viral infections are characterized by 
an age-related distribution. In particular, RSV 
predominates in children under 3 years of age, whereas 
RV represents the most frequent cause of infectious 
respiratory illnesses affecting older children and adults; 
influenza and parainfluenza viruses affect all age groups. 



• Respiratory infections may significantly affect, via 
complex cellular and immunological mechanisms, the 
development and progression of asthma, also including 
its exacerbations. 

• Infections often cause, in asthmatic patients, a worsening 
of symptoms and a deterioration of pulmonary function.  

• Macrolides and fluoroquinolones may represent a useful 
therapeutic tool in limiting both the duration and 
severity of asthma exacerbations induced by atypical 
bacteria like Chlamydiae and Mycoplasms.  

• Further progresses may be achieved in asthma therapy if 
pharmacological and immunological research efforts will 
provide new molecules and vaccines, able to be really 
effective against those viruses most commonly involved 
in inducing and exacerbating such a widespread disease. 
 



Respiratory syncytial virus and rhinovirus 
infection in infants and bronchiolitis. 

• Much evidence points to a relationship between severe 
lower respiratory infections with human respiratory 
syncytial virus or human rhinoviruses early in life and 
the development of recurrent wheeze followed by 
asthma diagnosis in later childhood. 

• Whether these viruses are true causative agents of 
asthma or (owing to shared risk factors) simply act as 
markers for an increased risk of asthma development, 
or even whether both possibilities are true, is unclear 
and much debated. 
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Community study of role of viral infections in 

exacerbations of asthma in 9-11 year old children. 
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• This study supports the hypothesis that upper 
respiratory viral infections are associated with 
80-85% of asthma exacerbations in school age 
children. 
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Respiratory syncytial virus and rhinovirus 
infection in infants and bronchiolitis. (1) 

• Much evidence points to a relationship between severe 
lower respiratory infections with human respiratory 
syncytial or human rhinoviruses early in life and the 
development of recurrent wheeze followed by asthma 
diagnosis in later childhood. 

• Serological monitoring shows that RSV infects nearly all 
children in their first 2 years of life; however, only ~40% 
of children exhibit clinical signs of infection in the lower 
respiratory tract. For unknown reasons, some children 
with bronchiolitis develop recurrent respiratory 
symptoms. 



Respiratory syncytial virus and rhinovirus 
infection in infants and bronchiolitis. (2) 

• lower respiratory infections by RVs are as 
important as infections by RSV in terms of the 
risk of later asthma development. 

• it is not yet clear whether the inflammation 
caused by viruses causes long-term respiratory 
disease or is associated with wheeze and 
asthma diagnosis because of shared risk 
factors. 



Respiratory syncytial virus and rhinovirus 
infection in infants and bronchiolitis. (3) 

• In a study of 191 palivizumab-treated and 230 
control (untreated) premature babies who were 
followed for 24 months, the rates of recurrent 
wheeze were about 50% lower in those who had 
prophylactic treatment with palivizumab.  

• palivizumab prophylaxis was shown to be 
associated with a similar substantial protection 
against recurrent wheeze in children aged 2–
5 years. 



• There are two ways viruses can trigger 
asthma symptoms. 

1. The first type of viral-induced asthma affects 
people who have no history of asthma, but 
who develop asthma symptoms--a cough and 
wheezing--that begin after a viral illness. 

2. The second type of viral-induced asthma 
affects children and adults who already have 
persistent asthma; a viral illness worsens their 
asthma symptoms. An estimated 40% of 
asthma exacerbations in adults are caused by a 
viral illness. 

 



Host immune responses to rhinovirus: 
Mechanisms in asthma 

Consequences of immune response to 
rhinovirus and altered airway responses 

in asthma 

Antiviral response to rhinovirus in a 
healthy subject vs. a subject with 

asthma 

J ACI 2008;122:671-82 



Model of infection-
triggered airway epithelial 
cell injury with variable 
responses that may 
contribute to asthma 
symptoms. 



Respiratory viruses interact with allergens in an additive or synergistic 
manner, promoting asthma. a clear link between respiratory virus 
infection together with allergen exposure in sensitized children and 
adults in increasing the risk of hospital admissions due to asthma 
exacerbations.  



Infection and asthma 

• Microorganisms may damage and compromise 
the integrity of the airway by infecting airway 
epithelial cells, causing cell death and shedding.  

• They can also affect epithelial permeability, 
leading to increased airway inflammation and 
creating opportunities for increased infection, 
allergen uptake or exposure to environmental 
pollutants, all of which are important 
contributing factors in asthma. 



Asthma and bacterial infections 

• With regard to the role of non-viral 
infections in asthma inception and 
exacerbations, the atypical bacteria 
Chlamydia pneumoniae and Mycoplasma 
pneumoniae are currently believed to be 
the most involved pathogens. 
 



Invasive pneumococcal infection (IPI),  
has also been linked to asthma 

• Adults with stable asthma  have been shown to have a 
greater incidence of S. pneumoniae carriage, and 
asthma has been shown to be a risk factor for IPI in 
both adults and children. 

• for low-risk asthma (as defined by the need for 
prescription medication for asthma) the odds ratio for 
IPI (versus no IPI) was 2.8-fold, whereas for high-risk 
asthma (as defined by hospitalization for asthma in the 
past 12 months) it was over 12-fold.  

• strongly advocate the need for antipneumococcal   
vaccination for individuals with asthma. 



Allergic bronchopulmonary aspergillosis 

1. Caused by colonization of the lower respiratory 
tract with Aspergillus spp.  

2. Chronic infection with Aspergillus fumigatus can 
lead to bronchiectasis, a disease that can occur in 
parallel with asthma and is characterized by 
neutrophilic inflammation, epithelial destruction 
and degradation of the connective tissue matrix.  

3. The fungus acts as both a source of allergen and a 
pathogen, and symptoms of ABPA can be 
attributed to both functions.  



Microorganisms 
involved in 
asthma and 
their niches.   
A cross-section 
of the human 
lower 
respiratory tract, 
showing sites of 
infection for 
different 
microorganisms 
and the effects 
that they have 
on airway 
function. 









How Can I Prevent Respiratory Infections? 

• Avoid contact with anyone who's sick.  
• Avoid touching your eyes, nose or mouth. 
• Wash your hands often with soap and warm water. 
• Get a yearly flu vaccine. (and pneumococcus vaccine) 
• Sinusitis with asthma can be very serious. Be aware of the 

symptoms of a sinus infection and report them 
immediately to your asthma specialist to prevent asthma 
attacks. 

• Keep your breathing equipment clean. This includes your 
asthma inhaler, asthma nebulizer, and nebulizer tubing 
and mouthpiece. 

• Do not share your breathing equipment or medicines with 
others. 
 



What Are the Symptoms of Infection? 

• Increased shortness of breath, difficulty 
breathing, or wheezing, Coughing up 
increased amounts of mucus, Abnormally 
colored mucus, Fever (temperature over 
101°F) or chills, Increased fatigue or 
weakness, Sore throat, scratchy throat, or pain 
when swallowing, Sinus pressure or drainage, 
nasal congestion, or headaches. 
 



What to do when you do get a cold or the flu 

• Call your doctor if your asthma begins to flare 
up when you're sick. 

• Follow your asthma action plan.  
• Rest and take care of yourself.  
• Monitor your airflow.  
• Seek help right away for severe symptoms. . 
• Stay home.  

 



Treatment of Viral-Induced Asthma 
• The best treatment is prevention. chronic asthma should have 

a flu shot every year. Frequent hand washing and limited 
contact with people who have upper respiratory symptoms 
are two good ways to help limit exposure to cold and flu 
viruses. 

• Treatment for a viral-induced asthma attack may include 
bronchodilators (medicines that open up the airways) for mild 
symptoms and increased steroids for more severe or 
prolonged attacks. 

• Steroid inhalers have been shown to be effective for treating 
adults without asthma who have asthma-like symptoms after 
a viral infection. However, in the absence of any history of 
asthma, these symptoms generally go away in 8 weeks or less. 
For severe viral-induced bronchospasm, oral steroids may 
sometimes be necessary, even in people without a history of 
asthma. 
 





conclusions 

• There is now overwhelming evidence that 
asthma can be viewed as a chronic 
inflammatory condition which is initiated, 
triggered and maintained by the respiratory 
microbiota.  

• Microorganisms have roles in the onset and 
development of asthma but can also be 
protective (the hygienehypothesis).  







Viruses and bacteria induce airway inflammation.  Bacterial and viral 
infections of the airways activate immune and structural cells, 
promoting inflammation and influencing responses to other pathogens, 
allergens and pollution.  



How Can I Prevent Infections That Trigger Asthma? 
• Good hygiene can decrease viral infections. Prevent the spread of 

infection by making sure you and your family members wash their 
hands regularly with soap and warm water. 

• Check with your health care provider about receiving a flu 
shot every year. In addition, discuss the possibility of getting a 
pneumococcus -- or pneumonia -- vaccine. Pneumococcus is a 
common cause of bacterial pneumonia, an illness that can be 
particularly serious in a person with asthma. 

• Sinusitis with asthma can be very serious. Be aware of the 
symptoms of a sinus infection and report them immediately to 
your asthma specialist to prevent asthma attacks. 

• Keep breathing equipment clean. Do not let others use your asthma 
medications or asthma treatment, including your asthma inhaler, 
asthma nebulizer, and nebulizer tubing and mouthpiece. 
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Preventing colds and the flu 
• Get an annual flu shot unless your doctor recommends against 

it. Most adults and children older than 6 months of age should get a 
flu vaccination every year. If you do get a vaccination, you'll need a 
shot (injection), since nasal spray vaccinations aren't recommended 
for people with asthma. 

• Ask your doctor if you need a pneumonia vaccination.Having 
asthma increases your risk of developing pneumonia after getting 
the flu. 

• Avoid contact with anyone who's sick. Germs that cause 
respiratory infections are easily passed from person to person. 

• Wash your hands often. This kills the germs that can cause 
respiratory infections. Carry a bottle of hand sanitizer to kill germs 
while you're on the go. 

• Avoid touching your eyes, nose and mouth. These are the points 
where germs enter your body. 
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