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Asthma is a frequent, disabling chronic disease which is character-
ized by respiratory symptoms (wheeze, breathlessness, chest tightness
and cough) and chronic airway inflammation. It affects more than 300
million people world-wide and represents a heavy economic burden
to health care systems (Kaur et al., 2015). The syndrome asthma is
caused by several underlying diseases and trigger factors of which the
most frequent ones are IgE-associated allergies and respiratory virus
infections (Kim et al., 2010). Although there are obviously a range of
different pathomechanisms operative in asthma, for decades the treat-
ment has been based mainly on symptomatic therapy aimed at
bronchodilation and reducing inflammation (i.e., pharmacological
bronchodilation and corticosteroids). However, the introduction of
IgE-targeting therapies for the treatment of allergic asthma has empha-
sized the need to identify patients by accurate stratification to allow ac-
curate administration of anti-IgE and other new IgE targeting therapies
(Incorvaia et al., 2017; Lupinek et al., 2017). Through the characteriza-
tion of the diseases-causing allergens by molecular cloning techniques,
new forms of molecular allergy diagnosis based on allergen molecules
have emerged (Lupinek et al., 2014). The new molecular tests allow
not only to discriminate between clinically relevant and irrelevant IgE-
sensitizations but also to establish IgE reactivity profiles associated
with allergic asthma (Resch et al., 2015) and, even to predict the devel-
opment of respiratory allergy early in childhood (Westman et al., 2015).
Furthermore, it seems possible for allergen-derivatives lacking IgE
reactivity to discriminate mechanisms of allergen-IgE-mediated allergic
inflammation from non-IgE-mediated allergic inflammation, which
may help to direct IgE-mast cell-targeting treatments and T cell
targeting therapies (Campana et al., 2016).

In patients suffering from allergic asthma, allergen-specific immu-
notherapy (AIT) is currently emerging as an alternative to symptomatic
treatment. In fact, several clinical studies have shown that AIT is effec-
tive for asthma (Yukselen, 2016). Moreover, new forms of AIT based
on recombinant hypoallergenic allergen-derivatives have been shown
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to be effective in clinical studies (Zieglmayer et al., 2016). These new
forms of molecular AIT have major advantages over allergen-extract-
based AIT such as reduced side effects and thus increased safety, cover-
age of the relevant allergens, convenient, few-dose applications as well
as lack of allergenicity and thus have great potential to improve the
treatment of allergic asthma.

Regarding asthma caused by respiratory virus infections the causal
relationship between human rhinovirus HRV, which is thought to be
the most relevant virus involved in asthma exacerbation, has been only
established by relatively ambiguous nucleic acid-based test methods.
However, it has been found that HRV infections induce IgG and IgA re-
sponses mainly against an N-terminal peptide of the HRV coat protein
VP1. Then it has been demonstrated that serologically detectable in-
creases of the VP1-specific antibody responses occur in patients who
have experienced HRV-induced asthma attacks by natural infections
aswell as by experimental inoculation and can bemeasured by serolog-
ical testing (Niespodziana et al., 2014). Available data thus suggest that
the increases of VP1-specific antibodies reflect the severity of airway
symptoms and may allow identification of the disease-causing HRV
groups, indicating that serological tests will become available soon,
and allow the identification of persons suffering from HRV-induced
asthma attacks.

Using the aforementioned experimental model for HRV-induced
asthma exacerbations, Hansel et al. in this issue of EBioMedicine use
novel sampling of cytokines and chemokines to provide potential bio-
markers for HRV-induced asthma (Hansel et al., 2017). The authors de-
veloped nasosorption and bronchosorption sampling devices for
collection ofmucosal liningfluid, inwhich theymeasured airwaymuco-
sal cytokine and chemokine responses following experimental HRV in-
fection. A major finding of the study was that asthmatic individuals
developed higher nasal mucosal lining fluid levels of an anti-viral cyto-
kine/chemokine pathway and in some subjects therewas also induction
of a type 2 inflammatory pathwaywhich onewould consider to be asso-
ciated with allergic asthma. At a first glance, it may appear confusing to
see an antiviral and a type 2 inflammatory pathway taking place in
some subjects with HRV-induced asthma. However, there is good evi-
dence that HRV-infections and allergen-induced asthma are connected.
In fact, the subjects with HRV-induced asthma exacerbations whowere
investigated in this study had an atopic back ground. There is also evi-
dence that HRV infections and allergen-exposure may potentiate each
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other and HRV-infections were shown to damage respiratory epitheli-
um and allow increased allergen penetration associated with increased
allergic inflammation (Gangl et al., 2015).

An interesting feature of the manuscript by Hansel et al. is that 34
different nasal cytokines and chemokines are shown as figures in a
“warts and all” manner in a variety of modes: including individual
data points over time (linear and logarithmic) andmedians. In addition
there are heat maps to show correlations and individual responses, as
well as volcanoplots and receiver operating characteristic (ROC) curves,
with an extensive supplement of 6 figures and 12 tables. Notably, the
authors do not present peak value data for nasal responses after HRV in-
fection, since this approach has been criticized in relation to IL-33
(Hilvering et al., 2015). An exciting feature of the current study is that
nasosorption IL-5 and IL-13 are elevated in allergic asthmatics prior to
rhinovirus challenge: offering the possibility for patient selection for bi-
ologics directed against type 2 inflammation. Furthermore, the tech-
nique of bronchosorption is promising for a range of respiratory
diseases, since soluble mediators are present at higher detectable levels
than in BAL and can be expressed in terms of known dilution.

The identification of cytokines and chemokines which are elevated
after HRV-induced asthma may also have clinical importance. In fact,
there are currently several treatment options emerging for asthma
which are based on biologics which target inflammatory cytokines
(Heck et al., 2015). Some of these biologics appear to be very effective
but there have been also less successful studies and critical comments
have arisen (Bagnasco et al., 2016). Also one might get the impression
that the efficacy of the new forms of cytokine-targeting treatments
could be increased if patients suitable for the new forms of treatment
can be better identified. Themeasurement of cytokines and chemokines
associated with HRV-induced asthma, as demonstrated by Hansel et al.,
may in fact help refine the selection of patients who are suitable for the
newly emerging cytokine-targeting biologics. However, some impor-
tant questions remain open. One of these questions is: What are the
mechanisms of HRV-induced tissue damage responsible for triggering
asthma attacks? This question has not been answered in the current
study because it has not been investigated if HRV occurs also in the
lungs of the infected subjects. Another open question is if HRV directly
damages the respiratory tissues and thus is the cause of the asthma at-
tack or if the cytokines released in the course of the HRV-infection have
a causal role in inducing asthma. The latter question is of particular im-
portance because otherwise the risk is that one does not treat the cause
of the disease but rather an epiphenomenon. In this context one would
like to know what the pathophysiologic contribution of the elevated
anti-viral and type 2 inflammatory cytokines to asthma exacerbations
is. Otherwise we cannot be sure if we are treating the hen or the egg.
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