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MEETING SUMMARY

The meeting discussed the current understanding of the role of immunoglobulin E (IgE) in asthma, and 
anti-IgE strategies in the treatment of severe asthma. Prof Gary Anderson provided an overview of the 
integral role of IgE in the inflammatory pathways involved in the pathogenesis of severe asthma and the 
development of omalizumab (Xolair®), an anti-IgE therapy. Prof William Busse presented some of the  
clinical findings on the use of omalizumab for virus-provoked asthma. Prof Jan Lötvall discussed how 
phenotyping could improve the development of patient-targeted treatment strategies in asthma. Finally, 
Prof David Price discussed how changes to the clinical management of patients with severe asthma could 
improve patient outcomes.
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Chair’s Opening Comments

Professor Roland Buhl

There is a widespread and growing prevalence 
of asthma, with 300 million cases worldwide.1 In 
Europe, asthma causes 15,000 deaths2 and accounts 
for 5 million disability-adjusted life-years annually.1 
One study revealed that patients who continue 
to experience asthma symptoms despite using  
inhaled corticosteroids (ICS), as well as long-acting  
β2-agonists (LABA), can achieve guideline-defined 
control of asthma by increasing (‘stepping-up’)  
their use of these medications.3 However, this study 
also revealed that a significant number of asthma 
patients can remain uncontrolled despite very high 
doses of ICSs and LABAs. 

Severe asthma has been defined by an ERS/ 
American Thoracic Society-led task force4 as a  
disease that requires treatment with high-dose 
ICSs plus a second controller and/or systemic 
corticosteroids, or a disease that remains uncontrolled 
despite this therapy. Severe asthma should be 
distinguished from difficult-to-treat asthma, which 
includes patients with poor treatment compliance 
and/or persistent exposure to environmental 
allergens. Using this definition, European prevalence 
estimates of severe asthma range between 5-10%.4 

The 2014 Global Initiative for Asthma guidelines1 
recommend increasingly high dosages of ICSs and 
LABAs when asthma symptoms persist, until they 
are brought under control. If medium-to-high doses 
of these fail, anti-IgE treatments are suggested in 
those with a history of allergies.1 Analysis of The 
German Severe Asthma Registry5 found that >50% 
of patients with severe asthma had a positive skin-
prick test (SPT) against common allergens and 
asthma symptoms that correlate with allergen 
exposure. A further 15% also have a positive SPT, 
but without clear correlation between symptoms 
and allergen exposure.6 For these reasons, it seems 
logical to discuss treatment strategies that target 
severe allergic asthma, thereby reducing symptoms 
and improving quality of life (QoL) in these patients.7 

IgE: The Whole Story

Professor Gary Anderson

There is an established link between IgE levels 
and the risk of asthma.8 Our understanding of this 

link has previously assumed that T-helper Type 2 
(Th2) cells interact with B lymphocytes to induce 
IgE production. An elevated level of IgE was then 
assumed to promote inflammation when sensitised 
mast cells degranulate and thereby cause changes 
in lung function and increase asthma symptoms. 
Omalizumab was therefore developed to reduce the 
allergic response by blocking the high-affinity IgE 
receptor (FcεRIβ) present on mast cells. However, 
current understanding of asthma is much more 
sophisticated, and recognises that many different 
endotypes exist that are defined by distinct 
pathological mechanisms.9

While the mode of action of omalizumab – to bind 
and neutralise IgE without triggering high affinity 
IgE receptors – is understood in exact molecular 
detail, its efficacy in different disease endotypes is 
less clear. However, investigation of the impact of 
omalizumab on the cellular and molecular markers 
that contribute to the immune response has  
provided new insights. For example, analysis of 
airway mucosa of individuals with asthma and taking 
omalizumab revealed effective removal of IgE from 
both high and low-affinity IgE receptors,10 and this 
was, in turn, associated with a marked reduction 
in the expression of the high-affinity IgE receptor. 
Decreased receptor density after omalizumab 
treatment has also been shown in other studies,11,12 

and its therapeutic benefit may derive from an 
overall reduction in sensitivity to IgE.

When the immune response is reduced, the 
propensity for exacerbations should also decrease. 
Eosinophils are key cells within the immune system 
that may determine the risk of exacerbations in 
asthma. Furthermore, it has been established that 
ICS treatment titrated entirely by eosinophil sputum 
levels, rather than asthma control, can reduce the 
risk of exacerbations.13 A second known risk for 
exacerbations is reduced Type 1 anti-viral interferon 
levels. A key source of Type 1 interferons are the 
plasmacytoid dendritic cells (pDCs). If the high-
affinity IgE receptor located on these cells is bound 
by IgE, there is a resulting decreased production 
of protective Type 1 interferons. Omalizumab both 
reduces eosinophil levels10,14 and downregulates the 
high affinity receptor on pDCs,15 which may account 
for the clinically proven ability of omalizumab to 
reduce the forward risk of exacerbations.16-22

In summary, IgE is intimately related to asthma risk, 
working through multiple pathways. Omalizumab 
profoundly reduces blood IgE levels, reducing 
the sensitivity of the system and therefore the T2 
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immune response. The risk of exacerbations might 
also be reduced with omalizumab by decreasing 
eosinophil levels and increasing production of  
Type 1 anti-viral interferons.

Clinical Benefits of IgE Blockade

Professor William Busse

Viral respiratory infections, particularly the common 
cold virus, rhinovirus, are a major cause of asthma 
exacerbations. Not every patient with asthma 
experiences an exacerbation with a respiratory 
infection. Conversely, not every respiratory infection 
leads to an asthma exacerbation, even in high-
risk patients. A number of risk factors have been 
identified, including allergic sensitisation. This 
association points to IgE as also being involved in 
exacerbations. Clinical research has also indicated 
the importance of IgE-sensitisation as a risk for an 
asthma exacerbation with a rhinovirus respiratory 
infection. A large study conducted in Costa Rica 
by the University of Virginia23 recruited three 
groups: children with asthma and exacerbation, 
children with asthma but without exacerbation, and  
normal controls. They found that the level of 
IgE to house dust mite was a risk factor for 
wheezing. However, the risk for wheezing was 
markedly enhanced by the presence of a rhinovirus  
respiratory infection, suggesting a link between 
wheezing with a rhinovirus infection and the IgE-
allergic sensitisation process.

The link between asthma and altered anti-viral 
responses has been investigated by Sebastian 
Johnston and colleagues at Imperial College, London, 
UK.24 They obtained bronchial epithelial cells from 
children with asthma and normal subjects. Bronchial 
epithelial cells from asthmatic patients generated 
less interferon-β and interferon-λ production in 
response to rhinovirus. This suggests that the anti-
viral response to rhinovirus may be impaired in 
asthma. Previous work has also shown that pDCs  
from patients with asthma have a diminished 
interferon response (i.e. interferon-α) when 
incubated with influenza or rhinovirus.25 

It is also known that asthma exacerbations have 
a seasonal variation, with a marked increase in 
hospitalisations occurring in September, when 
children return to school.26 At this time of year, as 
well as children returning to school, and therefore 
increasing their proximity to one another, it is 

also a time of increased environmental allergen 
exposure. This study raises the possibility that the 
likelihood of an asthma exacerbation is enhanced 
when respiratory infections occur in the presence  
of heightened allergic symptoms.

In a randomised trial comparing omalizumab and 
guideline-directed care, omalizumab reduced 
exacerbations and virtually eliminated the 
exacerbations of asthma during the fall.27 Following 
these results, the PROSE study28 was designed 
to determine whether omalizumab might be  
beneficial if used preventatively, immediately 
prior to children returning to school. PROSE has  
recently been completed, and the results are  
being reviewed.

Does Phenotyping Matter?

Professor Jan Lötvall

The term ‘phenotype’ can be defined as the 
‘observable, physical characteristics’ of an organism 
that enables it to be classified within a group,  
and distinguished from others. Sally Wenzel29 
brought forward the idea that we should distinguish  
between phenotypes of asthma patients in order 
to be able to better understand their individual 
disease-related characteristics. She described  
three phenotype characteristics that should 
be considered, including ‘clinical physiology’, 
‘environmental triggers’, and ‘pathology/
inflammation’. Since then, five different phenotypic 
clusters have been described in several studies, 
which are based on age of onset and severity of 
symptoms, lung function, and medication use.30 
However, there is much overlap between these 
phenotypes, leading us to propose a classification 
system based on ‘endotypes’ of disease. This aims 
to understand distinct molecular mechanisms 
of subsets of disease.31 From the available data, 
these endotypes may be separated either on Th2-
associated or Th2-independent processes.

Anti-IgE therapy has historically been applied to 
patients with an allergic phenotype, but these 
may not fully represent the severe asthma group. 
Therefore, while omalizumab should be prescribed 
in individuals with high IgE levels or a positive  
SPT, phenotyping will become ever more important 
for the development of future mechanism- 
targeted therapies. 
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Improving the Severe Asthma- 
Patient Journey

Professor David Price

The goals for the treatment of severe asthma 
are to prevent death, minimise symptoms, and  
reduce exacerbations. A UK-based review of 
asthma-related deaths revealed that these remain 
disappointingly high.32 43% of people who had 
died were managed in secondary or tertiary care 
during the 12 months prior to their death, and at 
least 21% had been seen at A&E in the previous  
year, suggesting that opportunities to intervene 
had been missed, and patients are not getting the 
appropriate care even when the warning signs 
are present. In addition, many patients remain 
symptomatic and have frequent exacerbations in 
spite of high-dose combination therapy.

For patients with severe asthma, it is recognised  
that anti-IgE treatment should be the preferred 
option, rather than long-term use of oral steroids. 
High-dose ICS and oral steroids can be lifesaving, 
but there is a potential for side-effects to arise  
when taken for prolonged periods. For example, 
there is increasing evidence of metabolic side-
effects of higher dose ICS and frequent oral steroid 
use.1 Therefore, a further goal in the management of 
severe asthma should be to reduce the use of oral 
steroids and possibly high-dose ICS. To achieve 
this, we need to communicate better with patients 
in order to get a more accurate representation of 
asthma control, and to use better decision-making 
processes. For example, before stepping-up a 
patient’s therapy, the International Primary Care 
Respiratory Group33 recommend considering other 
options, such as checking that the patient is not 
being exposed to avoidable external allergens in 
their home. 

An evaluation of the real-world effectiveness of 
omalizumab was recently published.34 Patients using 
omalizumab achieved a reduction in exacerbations 
that increased over time so that, at 24 months, 
at least a 67% reduction was achieved. Long-
term improvements in QoL were also observed. 
Furthermore, oral corticosteroid use was reduced. 

There are still hurdles to overcome in improving 
the care of patients with severe asthma. For 
instance, many patients who are potentially eligible 
for omalizumab are being referred to centres  
specialising in severe asthma. It is possible that 

patients are not being assessed appropriately 
because their asthma is controlled with frequent 
use of rescue oral corticosteroids. It should perhaps 
be recommended that people using two or more 
courses of steroids in a year should be referred for 
further assessment so that it can be determined 
whether omalizumab is an appropriate option. If  
we can address these issues of referral, patient 
journeys can be altered and outcomes can improve.

 

Chair Summary

Professor Roland Buhl

In summary, Prof Roland Buhl made clear that IgE 
has a central role in severe and allergic asthma, 
but maybe also in the non-allergic phenotype. 
He suggested that clinicians should look more  
carefully at patients with asthma so that anti-
IgE therapy is used more, when appropriate. 
Furthermore, he further suggests that we should 
move on to evaluate the role that anti-IgE can play 
in other diseases, such as urticaria, a disease that  
is totally unrelated to the allergic phenotype, and  
yet anti-IgE therapy seems to work very well. 

Panel Discussion

In considering whether non-allergic asthmatics  
would benefit from anti-IgE therapy, Prof Lötvall 
expressed the view that testing for allergies is 
imperfect due to fluctuating environmental allergen 
levels, so the more important consideration 
should be whether or not they respond to anti-IgE  
therapy. Prof Busse pointed out that the best  
results of anti-IgE are achieved in those with 
diagnosed allergies. Prof Price proposed that any 
patient with problematic asthma should be tested 
for allergies. He also later indicated that patients 
with raised eosinophils, but without allergy, might 
respond to anti-IgE therapy. Another candidate 
patient group – those with elevated exhaled nitric 
oxide – was suggested by Prof Busse.  

Responding to a question regarding the role of 
neutrophils in asthma, and whether they should be 
targeted by treatment, Prof Anderson suggested 
that while there is a lot of evidence suggesting  
that reducing eosinophils can improve asthma 
symptoms, it is less clear that targeting neutrophils 
would be beneficial. 
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In a discussion around the specific use of  
medication for different asthma phenotypes, 
Prof Lötvall pointed out that certain groups of 
asthma patients do not respond well to ICSs, but 
are still offered these in combination with other  
medications. It is possible that this contributes to 
an overuse of ICS. However, those with significant 
disease respond very clearly to ICSs, and we do not 
have long-term studies that can guide the specific 
treatment of patients with different phenotypes.

Asked how to best differentiate between severe 
asthma and chronic obstructive pulmonary disease, 
Prof Price pointed out that there is a validated 
questionnaire capable of differentiating between  
the two conditions. The most important features 
of the questionnaire were related to evidence of 
allergies and duration of disease. 
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