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Abstract
Background One hundred years ago Rackemann pub-
lished the first description of Intrinsic Asthma. This
was the beginning of a process of phenotyping the
disease.
Materials andmethods The literature regarding asthma
phenotypes of the last 100 years has been checked.
Lately, there have been many new publications deal-
ing with this specific asthma phenotype.
Conclusion Today, the term asthma is looked at as an
umbrella covering different phenotypes of the disease.
According to a recent publication, Intrinsic Asthma
is most often cited now as eosinophilic adult-onset
asthma. New treatment strategies for this phenotypes
have evolved in recent years.
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Eosinophilic asthma · Asthma phenotypes

Asthma—an umbrella of different phenotypes

A hundred years ago, based on the observation of
150 patients with asthma, Rackemann [1] defined
in the US a new phenotype of asthma, which dif-
fered from the previously known form of allergic
asthma. In the German language, a comprehensive
review on this subject was published in 1973 [2]. This
new term Intrinsic Asthma was not intended to re-
fer to all patients where symptoms are not caused
by an allergic reaction, but to refer to a newly de-
fined distinct disease entity. It describes subjects who
manifest asthma in adulthood, with perennial symp-
toms that are not driven by allergen exposure, and
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a pronounced eosinophilic inflammation including
the upper respiratory tract too.

Dame Turner-Warwick [3], who came up with the
term morning dipping of the peak flow as an ex-
pression of bronchial hyperresponsiveness, identified
a group of patients in whom bronchial obstruction
develops slowly over the course of time and is not
reversible with beta agonists, but with systemic cor-
ticosteroids. Due to its behaviour in the peak flow
curve, she called this the Drifter Type of asthma. It
corresponded very well to the Intrinsic Asthma de-
scribed by Rackemann. In contrast to the primary
allergic, usually early onset asthma, bronchial hyper-
responsiveness is often much less pronounced in this
phenotype.

This was also confirmed in the study of Ian Pavord’s
working group in England [4]. They conducted a clus-
ter analysis with the aim of identifying phenotypes
of asthma according to scientific criteria rather than
based on empirical data. In this analysis a large group
of patients with allergic early onset asthma showed
a concordance of intensity of eosinophilic inflam-
mation and the extent of typical asthma symptoms
(Fig. 1). These symptoms include nocturnal cough-
ing, nighttime awakenings with breathlessness and
exercise-induced asthma. However, they also discov-
ered a cluster of patients with massive eosinophilic
inflammation but few typical asthma symptoms, i. e.
partial lack of bronchial hyperresponsiveness. The
authors highlighted here the discordance between
asthma symptoms and the extent of eosinophilic
inflammation in the airways or in the blood.

Eosinophilic adult-onset asthma

This phenotype, which Haldar et al. [4] called
eosinophilic adult-onset asthma, is predominantly
non-allergic and corresponds clinically to Intrinsic
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Fig. 1 Asthma phenotypes. (Adapted from [4])

Asthma and the Drifter Type of asthma. Acute bron-
chospasm plays only a marginal role here. Instead,
the swelling of the mucosa in the upper and lower
respiratory tract may increase spontaneously, without
exogenous trigger factors. This results in exertional
dyspnoea, which improves when standing still again.
It therefore differs from exercise-induced asthma with
acute bronchospasm caused by intense physical ac-
tivity that persists after the end of the physical effort.

Inflammatory swelling of the upper respiratory
tract frequently occurs, partly due to the forma-
tion of eosinophilic nasal polyps. As the thickness
of the mucous membrane increases, the sense of
smelling decreases. With a systemic steroid burst,
the bronchial obstruction disappears, the sense of
smelling improves again and the nasal polyps shrink.
Due to the intrinsically present eosinophilic inflam-
mation, exacerbations are not triggered by allergen
contact and only partly by viral infections. In peren-
nial eosinophilic adult-onset asthma, the reduction
of therapeutic corticosteroids below an individual
threshold may already trigger a spontaneous exacer-
bation. However, this can be confused with a viral
infection, as an increase in eosinophilic inflamma-
tion in the upper and lower respiratory tracts leads to
rhinorrhoea and productive cough, similar to a virus.

In eosinophilic adult-onset asthma an intolerance
reaction to acetylsalicylic acid (ASA) and non steroidal
anti-inflammatory drugs (NSAIDs) (Samter Triad= As-
pirin Exacerbated Respiratory Disease) is much more
likely than in allergic asthma [5].

In recent years, the pathophysiology of this asthma
phenotype has been studied more intensely. Fig. 2,
adapted from the paper of Brusselle et al. [6], shows
the current state of knowledge regarding the immune
reaction in eosinophilic asthma. At the beginning
of the inflammatory cascade leading to non-allergic
eosinophilic adult-onset asthma, a cigarette is drawn.
It seems plausible that one of the factors leading to
the manifestation of asthma in the second half of life

is smoking or intensive exposure to air pollution, as
is true for COPD and lung cancer. It has clearly been
shown that smoking significantly increases the likeli-
hood of asthma in adolescence and adulthood [7, 8].
The higher the exposure with fine particles in the air,
the more severe this type of asthma becomes [9].

Asthma–COPD overlap

Patients can meet the criteria of both asthma and
COPD. GINA [10] and the GOLD [11] guidelines of
COPD therefore defined the asthma–COPD overlap
syndrome (ACOS) a few years ago. However, this
is not a syndrome, since the overlap can occur in
different ways.

On the one hand, there are patients who suffered
from asthma in childhood, which they often “grew
out” of in puberty and then started smoking later on.
Especially in these cases, the risk of COPD manifes-
tation is significantly higher than in smokers without
pre-existing asthma [12]. Bronchial hyperresponsive-
ness with partial reversibility of the obstruction may
persist even when COPD dominates the clinical pic-
ture [13].

Conversely, patients without the history of early
childhood asthma, with COPD objectified, e.g. by
a relevant portion of fixed airway obstruction or the
detection of pulmonary emphysema in a high-reso-
lution CT scan of the lung, may develop the onset
of eosinophilic airway inflammation in the course of
their disease. Frequent exacerbations may occur. If
blood eosinophilia of >2% is found, this is referred to
eosinophilic COPD and in exacerbation, an oral steroid
burst is very effective [14, 15]. These patients benefit
from treatment with inhaled steroids, in some cases
even with daily oral corticosteroids or treatment with
mepolizumab [16], analogous to asthma. Presumably,
eosinophilic adult-onset asthma has manifested here
on top of pre-existing COPD. Why should an existing
COPD provide protection against the manifestation of
eosinophilic adult-onset asthma?

Allergic asthma

There is still no uniform definition of allergic asthma
today. In studies, asthma is often classified as allergic
when sensitisation to at least one of the most impor-
tant local aeroallergens is present. This definition is
inadequate for clinical practice [17], since anti-allergic
treatment strategies such as allergen avoidance mea-
sures, allergen immunotherapy (AIT) and the use of
omalizumab are only justified if the eosinophilic in-
flammation is predominantly maintained by an IgE-
mediated allergic reaction.

More than 20 years ago, a good empirical overview
[18] defined 3 subtypes of early onset allergic asthma
that is still useful in everyday clinical practice:
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Fig. 2 Pathophysiology
of eosinophilic “type 2”
asthma. (Adapted from [6])

Fig. 3 Treatment of eosinophilic asthma

● Seasonal asthma associated with mono-sensitisa-
tion to pollen, lack of bronchial hyperresponsive-
ness in winter and only marginally elevated total
IgE. Here the prognosis is relatively good, sponta-
neously, or even to a higher extent with the help of
AIT.

● If polyvalent sensitisations against perennial aller-
gens are present with a significantly increased to-
tal IgE, the chance of out-growing the disease de-
creases.

● Early onset asthma persists into adulthood. Over
the years, the risk of decoupling of allergy and
asthma increases. Patients may show symptoms
despite absence of allergen exposure. In the long
term, the sensitisations may even lose clinical rele-
vance.

Diagnosis and therapy of asthma

At the time of the initial manifestation of eosinophilic
adult-onset asthma, there is often a risk that the
diagnosis of COPD is mistakenly made. Patients are
usually already in the second half of their life, have of-
ten smoked prior to the asthma onset, or still smoke,
and they show bronchial obstruction not reversing
when salbutamol (albuterol) is given. Consecutively,
exertional dyspnoea is a major symptom and typ-
ical asthma symptoms may be absent. Then, the
eosinophilic nature of the bronchial inflammation
can only be detected if blood eosinophilia is actively
searched for and an oral steroid trial of about 40mg
prednisolone equivalent is performed over a period
of 7–10 days. Spirometry must be performed prior to
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and right after the steroid burst. A relevant or even
complete reversibility of the bronchial obstruction
due to the steroid burst allows COPD to be ruled out
and eosinophilic adult-onset asthma to be diagnosed.

Eosinophils in the differential blood cell count are
a good surrogate marker of sputum eosinophilia, but
are much easier to access in daily practice [19]. Par-
allel to blood eosinophilia, often an elevated value of
nitric oxide in fractional exhaled air (FeNO) can be
detected.

Since eosinophilic adult-onset asthma and allergic
asthma share the eosinophilic nature of inflamma-
tion, allergy testing must be part of every asthma as-
sessment. However, the proof of sensitisation does
not necessarily prove that the asthma is IgE driven.
The SAPALDIA I study carried out in Switzerland in
1991 showed that about 30% of all Swiss citizens are
sensitised to at least one of the local major aeroal-
lergens [20]. Interestingly, only half of the sensitised
subjects showed typical allergic symptoms when be-
ing exposed naturally to the allergen, i. e. in 50% of
the cases the sensitisations were clinically latent.

If, for example, an adult person is diagnosed with
a new manifestation of perennial eosinophilic asthma
and extensive allergy testing is only positive for pollen
antigens, the disease should not be identified as pollen
asthmawhen a seasonal symptom peak is clearly lack-
ing. The sensitisation may be an expression of allergic
seasonal rhinoconjunctivitis, which may be totally in-
dependent of the asthma, or it is latent. In the case the
proven sensitisation is not to pollen but to a peren-
nial allergen it may be more difficult to judge its clini-
cal relevance. Here, diagnostic allergen avoidance may
help as a diagnostic tool [21].

Overlapping of both eosinophilic phenotypes may
sometimes occur in one patient, i. e. contact with
a specific allergen leads to increased asthma symp-
toms, but even in the total absence of allergen expo-
sure there is on-going eosinophilic inflammation and
presence of clinical symptoms, which can only be sup-
pressed by intense medication with corticosteroids or
mepolizumab [22].

Fig. 3 shows the treatment options for eosinophilic
asthma depending on phenotype and severity of
symptoms. In severe asthma [23], where GINA level 4
and 5 treatment is required to achieve symptom con-
trol, antibody therapies exist as an alternative to oral
steroids. In allergic asthma, this has been omal-
izumab (Xolair®) for over 10 years. The anti-IL 5 anti-
bodies mepolizumab (Nucala®) and reslizumab ([24] ;
Cinquero®) have been on the market for eosinophilic
adult-onset asthma for 2 and 1 year, respectively. An
anti-IL-5 receptor antibody (benralilzumab [25]) will
be approved in 2018. Mepolizumab also has proven
to be effective in the treatment of nasal polyposis in
chronic hyperplastic eosinophilic sinusitis [26].

This implies that in many patients with asthma be-
ing highly dependent on systemic corticosteroids and
suffering from associated steroid side effects, a mas-

sive reduction in symptoms and a large potential to
reduce systemic corticosteroids is achievable.

However, these treatment options are very expen-
sive, so that the reimbursement of costs by the health
insurance is linked to a strict limitation. In addition to
other criteria, the medication can only be prescribed
by a pneumologist or allergist and only after written
request to the health insurance company.

Conclusion

The different asthma phenotypes can overlap in rare
cases. A patient with early onset asthma may also
manifest in the second half of life a non-allergic,
highly eosinophilic adult-onset asthma. Allergic and
non-allergic asthma can also overlap with COPD.

At the stage of the first work-up of newly diag-
nosed asthma or when re-evaluating an uncontrolled
asthma, precise phenotyping is required in addition
to the control of inhalation technique and therapeu-
tic adherence. This includes a detailed patient his-
tory, allergy testing, lung function tests, differential
blood count (eosinophilia?), possibly also a metha-
choline challenge and the measurement of fractional
exhaled nitric oxide (FeNO).) Only in this way is it pos-
sible to proceed to a phenotype-specific treatment.
In allergic asthma, this may consist of allergen avoid-
ance measures, AIT and treatment with omalizumab.
In eosinophilic adult-onset asthma, at least if severe,
there is the option to reduce or even stop oral cor-
ticosteroids by new anti-IL-5 antibodies in order to
protect the patients from severe side effects of a sys-
temic steroid therapy.

In the case of an exacerbation in a patient with an
obstructive pattern in spirometry, a differential blood
cell count should be performed. If an eosinophilia
of >2% is evident, a steroid burst is indicated. Sub-
sequently, spirometry must be repeated in order to
detect a possible improvement of FEV1 to diagnose
asthma or asthma–COPD overlap, and rule out pure
COPD.

Less common asthma phenotypes, such as non-
eosinophilic female obese asthma, asthma in ath-
letes, and neutrophilic asthma are deliberately not
discussed in this article. The proof of neutrophilic
inflammation in asthma is often not consistent over
time [27].
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