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Asthma

Asthma is a common 
heterogenous disease, 
characterised by chronic airway 
inflammation1. It is defined by 
a history of airway symptoms 
such as wheeze, chest tightness, 
dyspnoea and cough that vary 
over time and in intensity1. Asthma 
is also associated with variable 
expiratory airflow obstruction due 
to bronchoconstriction, airway 
wall thickening and mucus1. A 
hallmark of asthma is a reversibility 
of airflow obstruction with an 
increase in forced expiratory 
volume (FEV1) by 12 % or 
200mls following bronchodilator 
inhalation or a 10% average 
daily diurnal peak expiratory flow 
(PEF) variablity1. Worldwide, the 
incidence of asthma is increasing. 
In Ireland, 8% of the population 
over the age of 15 report that 
they have asthma2. The burden 
of the disease and the resultant 
impact on Irish society is therefore 
substantial. Asthma is estimated to 
cost the state ¤472 million per year 
and every 4 minutes someone in 
Ireland with asthma presents to the 
emergency department3. Although 
asthma is not a curable disease, 
symptoms can be controlled 
by various treatments such as 
combined inhaled corticosteroid 
(ICS) and long-acting beta agonist, 
leukotriene receptor antagonists 
and add on therapies such as 
anti-IgE and anti-IL-5/5R. A greater 
understanding of the cause of 
asthma exacerbations can help 
to ease the burden of asthma to 
families and the economy.

Previously, it was thought 
that the lungs were sterile but 
recent research suggests that 

the lungs have their own rich 
microbiota that seems to be 
altered in disease processes 
such as asthma4. There are many 
triggers of asthma flare ups such 
as allergens like dust mites and 
pollen, exercise, smoking and 
stress1. However, it is well known 
that asthma exacerbations are 
often triggered by viral infections 
which can account for 50-60% 
of exacerbations among all age 
groups, with respiratory syncytial 
virus (RSV), metapneumovirus, 
coronavirus, parainfluenza and 
human rhinovirus being just some 
of the human viruses thought 
to play a part5. Not only this, 
but data from a study by Sigurs 
et al, suggested that severe 
respiratory syncytial virus (RSV) 
infection in childhood increases 
the risk of later developing 
asthma, particularly if there is 
a significant family history of 
asthma5,6. Furthermore, the 
Childhood Origin of Asthma Study 
(COAST) showed that at least 
one infection with RSV in infancy 
was a risk factor for persistent 
wheeze at 3 years old7. This seems 
to suggest an alteration in the 
airways following viral infection 
which increases the chance of 
that individual developing asthma 
later in life. There is also some 

emerging evidence that anti-viral 
activity is altered in those with 
asthma, therefore altering the 
immune response to viruses and 
making those with asthma more 
susceptible to infection including 
superimposed bacterial infection 
and exacerbations5. Despite this, 
little is known about the lung 
virome and the role viruses plays 
in non-exacerbating asthmatics. 
A recent study has shown a 
difference in the diversity and 
composition of the lung virome of 
asthmatics compared with healthy 
controls with herpesvirus and in 
particular cytomegalovirus (CMV) 
and Epstein Barr virus (EBV) being 
most abundant in the asthma 
group and furthermore appear  
to be associated with poorer 
asthma control8.

Published and anecdotal data 
seems to suggest that those with 
asthma were not as affected by 
severe COVID-19 as had been 
feared initially when the outbreak 
began over a year ago9-11. Indeed, 
asthma has not been identified 
in the Health Service Executive 
(HSE) vaccination programme 
as a group that would be at very 
high risk of severe COVID-19 
infections12. One such reason 
for this could be the success of 
cocooning, however, there have 
been other theories postulated. 
Asthmatics have been encouraged 
to continue their preventative 
treatments during the pandemic, 

and in fact it is felt that the use of 
inhaled corticosteroid (ICS) may 
reduce airway inflammation in 
early covid infection9. Furthermore, 
an increased serum eosinophil 
count as seen in asthmatics, may 
be beneficial in that it promotes 
clearance of the virus and limits 
the effect the virus can have on 
airway epithelium13. A further 
theory is that the expression of 
ACE-2, which was identified as the 
entry receptor for SARS-CoV-19 
into cells, has been found to be 
low in asthmatics, potentially 
secondary to ICS use, thereby 
limiting SARS-CoV-19 entry to the 
cells of asthmatics14.

Vitamin D deficiency is also 
thought to play a role in airways 
diseases like asthma. Many 
factors are believed to be 
contributing to current rates of 
vitamin D deficiency including 
greater use of sunscreen, less 
time spent outdoors and modern 
diet15. Studies have shown a link 
between vitamin D deficiency and 
worse outcomes in terms of lung 
function and symptom complex 
in those with asthma16,17. Several 
in vitro and in vivo studies using 
animal models have highlighted 
vitamin D as a potent modulator 
of the inflammatory response seen 
in allergic airway inflammation15. 
Vitamin D can influence cells of 
the innate and adaptive immune 
system and as well as influencing 
transcription of pro-inflammatory 
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cytokines15. Results from real 
life studies however have not 
been as promising with vitamin 
D supplementation in those who 
were deficit not improving asthma 
symptoms as had been hoped, 
although certainly more work 
needs to be done in the area15.

We are currently involved in a 
research project which aims 
to explore the role that the 
microbiome plays in asthma. 
Our research aims to attempt to 
rectify the deficiencies as outlined 
above in the literature. In order to 
perform this research, we have 
successfully obtained funding from 
the Asthma Society of Ireland to 
examine the role of the virome in 
an Irish cohort. We believe that 
our findings will be of particular 
relevance to asthma patients  
in Ireland.

The aim of our current study is to 
assess whether viral colonisation 
in non-exacerbating asthmatics 
influenced their asthma control 
and if viral colonisation differed 
by severity of disease. The study 
also aims to establish if there are 
differences in viral colonisation 
of the asthmatic airway during 
different seasons. Finally, we 
aim to establish if cytokine levels 
are different in those who have 
evidence of virus in their airways 
compared to those who do not. 
Some of our early results are 
discussed but work on this study 
is ongoing and these results  
are preliminary.

As part of this study, patients with 
an underlying diagnosis of asthma 
are being recruited from the 
asthma clinic in Cork University 
Hospital. Each patient has 
spirometry performed, completes 
an asthma control questionnaire, 
and signs informed consent on 
the morning of bronchoscopy. 
Bloods and patient demographics 

are also collected. Patients are 
stratified into severe, moderate, 
and mild asthma. At bronchoscopy 
we obtain bronchoalveolar lavage 
(BAL) which is sent for viral panel 
analysis to ascertain if virus is 
present. We also measure a cell 
differential and cytokine levels in 
the sample. To date 46 patients 
have had a viral panel analysed.

Of the 46 samples which have  
had a viral panel, 5 returned 
positive (10.8%). The viruses 
detected included Influenza 
A /H1N1 (n=1, 20%), Human 
Metapneumonia (n=2, 40%) 
and Rhinovirus (n=2, 40%). The 
majority of patients in this study 
were classed as severe asthma. 

The group as a whole were poorly 
controlled asthmatics (average 
ACQ-7 score=2.5). When we 
compared those with severe 
asthma with airway virus to those 
with severe asthma who were 
did not have airway virus, it was 
noted that those who had virus 
were significantly older than those 
who did not. Further differences 
between these two groups include 
poorer asthma control and lower 
FEV1 in the group with airway 
virus. Of note, oral steroid use was 
significantly higher in those with 
severe asthma who were virus 
positive when compared to those 
who were virus negative. This may 
indicate that viral colonisation was 
contributing to poorer asthma 
control.  It should also be noted 
that 100% of those who were virus 
positive group lived in a rural area 
compared to 70.7% in the virus 
negative group. With regards to 
seasonal variance, 60% tested 
positive for virus during the  
spring months.

Next, we examined the BAL cell 
differential in those with severe 
asthma who had airway virus and 
those who did not.  Initial results 
suggest differences in cell type 
present in the airways of the virus 
positive group. Preliminary analysis 
also suggests possible differences 
in cytokine levels in the BAL of 
virus positive groups, although 
numbers are too small yet for 
definitive conclusions. Preliminary 
analysis of initial, provisional data 
from our study suggests that in 
non-exacerbating asthmatics, 
viral colonisation results in poorer 
asthma control, a significantly 
higher dose of oral steroids and 

poorer lung function in terms 
of FEV1. Those who had a virus 
detected from their BAL were also 
older and all were from rural areas. 
Elevated airway levels of several 
cytokines were also observed in 
the airways of patients who were 
virus positive. Further analysis 
is pending, but our provisional 
data does seem to suggest that 
viral colonisation influences 
asthma control and severity in 
non-exacerbating asthmatics. 
We intend to continue to recruit 
patients to this ongoing study to 
increase patient numbers and the 
validity of these very early findings.

In conclusion, there is certainly 
overwhelming evidence that 
respiratory viruses play a role in 
asthma exacerbations. However, 
it is not only viruses but also fungi 
and bacteria which can influence 
exacerbations. There is also some 
evidence that exposure to viruses 
like RSV may have a role in the 
development of asthma later in 
life6, 7. Future research from our 
group will aim to further evaluate 
the lung virome in asthmatic and 
healthy patients and to evaluate 
the role that Vitamin D may play. 
Furthermore, the COVID-19 
pandemic has afforded us a  
new virus to evaluate, in terms 
of its impact on the airway of 
asthmatic patients. Certainly,  
more research is needed in this 
vast area, but the hope would be 
that in time potential new drug 
targets may help to provide better 
asthma control to those with 
severe asthma.
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