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Abstract
Purpose of Review Understanding the molecular mechanisms and heterogeneity of asthma has allowed the discovery of two
distinct endotypes based on the mechanisms driving the underlying airway inflammation: eosinophilic asthma, a subtype of T2-
high asthma, and neutrophilic asthma, a subtype of non-T2 asthma or T2-low asthma. In this review, we highlight the current
knowledge about the immunopathology of these distinct subtypes and their clinical and therapeutic implications.
Recent Findings The intricate interplay of immune pathways has been recently evaluated in both eosinophilic and neutrophilic
asthma. The delineation of signaling molecules and cytokines in the eosinophilic pathway has led to the identification of
biomarkers that can guide in diagnosing and prognosticating patients and the advent of several targeted biologic therapies.
However, the mechanisms of neutrophilic asthma are still not well understood and constitute an unmet need and a therapeutic
challenge especially that patients with this type of asthma are often characterized by severe and refractory disease.
Summary The understanding of the heterogeneity of asthma profiles and the fundamental inflammatory pathways driving airway
inflammation helped in stratifying the disease into distinct endotypes and phenotypes. Recognizing the diverseness of the disease
helped in understanding the varying response to treatment options and accounting for the shift in treatment paradigms from a
“one size fits all” approach to targeted personalized medicine mostly in eosinophilic asthma. Knowledge gaps exist in the
understanding of the pathophysiology of neutrophilic asthma with further studies needed to elucidate its pathogenesis and to
develop more effective therapy to target this subgroup of patients with more resistant disease.
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Introduction

Asthma is a heterogenous syndrome driven by chronic airway
inflammation, airway hyperresponsiveness, and airway ob-
struction. With emerging recognition of the diversity of the
disease, the existing paradigms of treatment of asthma have
shifted over the last few years as it became apparent that this is
a no longer “one size fits all” disease, and to achieve an opti-
mal outcome, existing treatment strategies have to be more
personalized [1•]. Indeed, the traditional model of asthma as
a single-entity disease with simplistic classification into atopic
or “extrinsic” asthma and non-atopic or “intrinsic asthma” has

now been refuted. With better understanding of the molecular
pathways driving the disease, asthma is now regarded as an
umbrella diagnosis highlighting the heterogeneity of the dis-
ease. The new approach to delineate the pathophysiological
characteristics of the disease led to the emergence of the con-
cept of phenotypes and endotypes [2]. Asthma endotypes de-
scribe distinct inflammatory pathways at a molecular and cel-
lular level that lead to the observable clinical characteristics of
the disease or the so-called phenotypes. Therefore, despite
similar clinical symptomatology, patients with asthma have
distinct and at times interrelating endotypes that dictate the
variable response to treatment strategies. Severe asthma ac-
counts for about 5–10% of all patients but has the highest
share of morbidity, mortality, and healthcare-related expenses.
Understanding the underlying phenotypes and endotypes of
the disease is particularly relevant in severe asthma which
often presents with refractory symptoms despite optimized
controller therapies and has allowed for the development of
treatments targeted at patients based on their underlying phe-
notypes and endotypes [2]. Stratification of molecular data
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helped in the recent identification of two distinct inflammatory
types: type 2-high and the non-type 2 (type 2-low) asthma. A
major component of type 2-high asthma includes the eosino-
philic asthma and a major component of non-type 2 asthma
includes the neutrophilic asthma [2]. We herein provide an
overview of current knowledge of these two large but distinct
subtypes of asthma and highlight differences between them
and the clinical and therapeutic implications of these
differences.

Pathobiology of Asthma

In T2-high asthma, cytokines produced by the antigen-
presenting cells (dendritic cells) of the airway lead to differen-
tiation of T cells into Th2 cells subsequently driving eosino-
philic airway inflammation and the release of effector cytokines
including IL-5 and IL-13 [3]. However, this type 2 immune
response is not solely driven by the adaptive immune response
and Th2 cells. Recent evidence suggests an equal contributory
role for the innate immune system driven by non-allergic mech-
anisms and by the activation of the ILC2 cells (type 2 innate
lymphoid cells) by triggers other than allergens in response to
epithelial-derived cytokines or alarmins including TSLP (thy-
mic stromal lymphopoietin), IL-25, and IL-33. ILC2 cells in
turn stimulate T2 airway inflammatory pathway and the

production of similar cytokine like IL-5 and IL-13, independent
of effector T cells [4] (Fig. 1).

While the molecular pathway underlying T2 high asthma is
well studied and understood, the mechanisms of non-T2 asth-
ma appears more heterogenous, and airway inflammationmay
not be present in all the patients (Fig. 1). However, in those
patients with airway inflammation, the inflammatory drivers
(cells and mediators) are quite distinct including the Th17,
neutrophils, and cytokines including IL-17, IL-8, TNF-α,
and LTB4. Constituting about 50% of airway inflammation
in asthma patients and 37% of severe asthma, non-T2 asthma
represents a large unmet need [5].

Eosinophilic Asthma

According to different studies, presence of sputum eosinophil-
ia of more than 2–3% in patients with asthma is diagnostic of
eosinophilic asthma. As mentioned above, this type of asthma
falls under the umbrella of T2-high asthma and is propagated
by either the innate or adaptive immune pathways leading to
the production of type 2 cytokines and the perpetuation of type
2 airway inflammation where eosinophils play a major role.

Antigen-presenting cells of the airway including dendritic
cells induce the differentiation of T lymphocytes into Th2
cells, which in turn produce cytokines like IL-4, IL-5, and
IL-13 involved in type 2 inflammation. IL-4 and IL-13 share

Fig. 1 The immunopathology of eosinophilic and neutrophilic asthma.
Th, T helper cells (0, 1, 2, 17); CRTH2, chemoattractant receptor
homologous molecule expressed on Th2 cells; GATA3, GATA

transcription factor; ILC2, group 2 innate lymphoid cells; ILC3, group
3 innate lymphoid cells; TSLP, thymic stromal lymphopoietin; IL,
interleukin; LTB4, leukotriene B4
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a common functional receptor (IL-4Rα/IL-13Rα) and initiate
downstream signaling through phosphorylation of transcription
factors like STAT6 [6]. By binding to T cells, IL-4 helps in the
differentiation of Th2 cells and subsequent production of IL-5 an
IL-13 which leads to eosinophilic inflammation as well as IgE
production by promoting B cell activation and switching into the
IgE isotype. IL-13 is a pleotropic cytokine which has been asso-
ciated with airway remodeling, mucus production, and goblet
cell hyperplasia and has direct effects on airway smooth muscles
leading to airway hyperresponsiveness. IL-5 is another pivotal
cytokine in type 2 inflammatory pathway; it is primarily involved
in the maturation of eosinophil progenitor cells in the bone mar-
row and in their recruitment, mobilization, and differentiation. In
the site of inflammation, degranulation of eosinophils leads to the
release of several cytokines (IL-5 and IL-13), chemokines like
eotaxins, and cytotoxic proteins [7, 8]. These products of degran-
ulation correlate better with the activity status of eosinophilia
rather than just absolute peripheral eosinophilic counts. An ex-
ample of the inflammatory mediators released by eosinophils is
bronchoconstrictors like cysteinyl leukotrienes (CysLTs) which
along with IL-33 stimulate the innate pathway and lead to the
production of type 2 inflammatory cytokines from ILC2 cells [8].
Profibrotic factors released by eosinophils in turn lead to the
thickening of the airway membrane and contribute to the overall
airway remodeling.

Another potentiator of airway remodeling in eosinophilic
asthma is IgE. Its high-affinity receptor (FcεRI) is implicated
in mediating an allergen-specific immediate hypersensitivity
response through mast cell degranulation. Upon activation,
mast cells release mediators like protease, tryptase, and pros-
taglandin D2 (PGD2). The latter contributes to increased vas-
cular permeability and vasodilation. In fact, a subtype of mast
cells with increased propensity to generate PGD2 (known as
PGD2—high mast cells) was associated with poorly con-
trolled T2-high asthma. Patients with severe asthma have an
increased expression of PGD2 receptors (D-prostanoid DP2
receptor and CRTH2 receptor) on Th2 cells and eosinophils.
The expression of these receptors in bronchial biopsy samples
was a predictor of the severity of asthma and poor control of
the disease [9, 10].

Other propagators of eosinophilic asthma are the alarmins
which are epithelial-derived mediators. They include the thy-
mic stromal lymphopoietin (TSLP), IL-25, and IL-33 which
can serve to activate lineage negative ILC2 cells and lead to
the augmentation of T2 response through the downstream
production of cytokines like IL-5 and IL-13 [4].

Eosinophilic/T2-High Phenotypes

Common T2-high asthma phenotypes include early-onset
asthma, late-onset eosinophilic asthma, and aspirin-
exacerbated respiratory disease (AERD) and are
discussed below.

Early-Onset Atopic Asthma Previously known as extrinsic
asthma, this phenotype of T2-high asthma is the most com-
mon and presents during childhood and is most of the time
associated with atopic diathesis. This type of asthma is also
often called allergic asthma. It is characterized by the presence
of elevated total and allergen-specific IgE as well as positive
allergy skin testing. Peripheral eosinophilia and airway eosin-
ophilia are common in this type of asthma although they are
not always present [11].

Late-Onset Eosinophilic Asthma This type of asthma includes
adult patients who often have severe disease often refractory
to inhaled and oral steroids and is on many occasions associ-
ated with fixed airway obstruction. This distinct eosinophilic
phenotype is usually driven by ILC2 production of IL-5 and
IL-13 and rarely driven by aeroallergen sensitization. Patients
are characterized by high sputum and blood eosinophilia.
Chronic rhinosinusitis with polyposis (CRSwNP) has been
often linked to this phenotype and can precede its onset. In a
recent cluster analysis, a subgroup of patients with CRSwNP
had an expression of Staphylococcus aureus enterotoxin-
specific IgE and had high levels of IL-5 and fraction of ex-
haled nitric oxide (FeNO) suggesting that allergic mechanisms
may also be implicated in some of these patients [12, 13]. As
this subset tends to have more severe resistant disease, early
recognition is important as it will allow for earlier institution
and escalation of therapy [13].

Aspirin-Exacerbated Respiratory DiseaseAnother subgroup of
late-onset asthma is AERD. It is characterized by late-onset
asthma, COX-1 inhibitor–induced respiratory symptoms, and
chronic rhinosinusitis with polyposis. Aspirin is a potent COX
inhibitor that shifts arachidonic acid metabolism from COX
pathway to 5-lipooxygenase (5-LOX) pathway. This in turn
will lead to the overproduction of CysLT including LTC4,
LTD4, and urinary leukotriene E4 (LTE4) that act as
bronchoconstrictors. The latter will lead to the upregulation
of tissue and blood eosinophilia by upregulating the
ILC2/alarmin pathway [14, 15]. AERD constitutes about
10% of adult-onset asthma, is usually refractory to corticoste-
roids, and represents a non-allergic hypersensitivity reaction
to NSAID. Patients present with eosinophilic rhinosinusitis,
nasal polyposis, and asthma exacerbations. Clinical manifes-
tations can include nasal congestion, nasal obstruction, and
asthma attacks when exposed to NSAID. Facial flushing, con-
junctival redness, skin rashes, and GI symptoms can also be
observed and are attributable to histamine overproduction.

Biomarkers of Eosinophilic Asthma

Sputum Eosinophils As previously described, a sputum eosin-
ophilia of more than 2–3% suggests eosinophilic asthma and
airway inflammation. Increased sputum eosinophilia has been
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associated with an increased risk of exacerbations and an in-
creased response to inhaled corticosteroids [16]. Despite its
benefit in classifying asthma phenotypes, inducing sputum
remains limited and cumbersome, and its clinical utility is
limited to specialized centers. Other point-of-care biomarkers
that correlate with eosinophilic inflammation are being inves-
tigated. When used together, exhaled nitric oxide (FeNO) and
blood eosinophil counts can predict with accuracy underlying
sputum eosinophilia and thus serve as surrogate markers in
most clinical settings [17••].

Peripheral Blood Eosinophils The utility of absolute blood
eosinophilic counts (AEC) as a biomarker to reflect eo-
sinophilic airway inflammation has been inconsistent
across studies. Conversely, the prognostic value of pe-
ripheral eosinophils and risk of asthma exacerbation
have been replicated. In fact, many randomized con-
trolled trials of targeted therapies against IL-5 and IL-
4/13 have used blood eosinophilia (> 150–400 cells/UL)
as an inclusion criterion and showed that response to
such treatments (reduction of asthma exacerbation) was
more pronounced in patients with higher baseline blood
eosinophilia [18, 19]. While no cutoff of blood eosino-
phils is yet agreed on, multiple measurements (at least
3) are needed to overcome the caveat of day-to-day
variability in AEC.

Fraction of Exhaled Nitric Oxide T2-high airway inflammation
drives the production of nitric oxide by airway epithelial cells
through the inducible nitric oxide synthetase (NOS) transcrip-
tion. This mechanism is upregulated by cytokines like IL-4
and IL-13. FeNO ˃ 25 ppb is predictive of eosinophilic airway
inflammation and responsiveness to corticosteroids.
Furthermore, novel therapy targeting the IL-4/13 pathway elu-
cidated the predictive and prognostic roles of FeNO.
Randomized controlled trials have shown that the efficacy of
the IL-4/13 inhibitor, dupilumab, was more pronounced in
subjects with higher baseline FeNO (> 25 ppb) [20, 21].
FeNO levels were also reduced with therapy reflecting phar-
macodynamic properties of FeNO in this situation.

Serum Immunoglobin E IgE is a central mediator in the
pathogenesis of allergic/atopic asthma. When exposed to
allergens in susceptible individuals, IgE binds to mast
cells and leads to cellular degranulation and the release
of pro-inflammatory cytokines. Increased IgE levels were
also associated with the presence of eosinophilic airway
inflammation and sputum eosinophilia [22]. IgE levels are
used to identify candidates for omalizumab therapy, an
anti-IgE antibody blocking the interaction of IgE with its
FcεRI receptors on mast cells, basophils, and dendritic
cells. Conversely, IgE levels are not helpful in monitoring
and predicting response to omalizumab [23].

Urinary Leukotriene E4 A product of cysteinyl leukotriene
metabolism, urinary LTE4 may be a predictive of aspirin sen-
sitivity in patients with asthma and nasal polyposis. While its
specificity is around 89%, its high negative predictive value
can be used to discriminate AERD. Higher levels were also
associated with greater response to leukotriene receptor antag-
onists [24].

Serum Periostin Periostin is an extracellular protein secreted
from bronchial cells consequent to the activity of IL-4 and IL-
13. Serum periostin levels were shown to be a surrogate of the
IL-4/13 pathway activity [25]. Its levels decreased after the
institution of targeted biologic therapy against IL-4 and IL-
13. Furthermore, serum periostin levels and its expression in
bronchial cells were correlated to persistent eosinophilic air-
way inflammation despite the use of corticosteroids and to
increased risk of exacerbations [26]. However, the lack of
specificity restricts the utility of serum periostin as an asthma
alone biomarker and limits its clinical use to investigational at
this point.

Neutrophilic Asthma

While T2 airway inflammation and eosinophilic asthma rep-
resent the majority of the pathomechanisms underlying severe
asthma, little is known about the T2-low disease which in-
cludes neutrophilic asthma [27]. Furthermore, there still is
no universally accepted definition of T2-low asthma. It can
be characterized by sputum neutrophilia with no clear cutoff
(> 40–60%) or be paucigranulocytic with the absence of either
airway neutrophilia or eosinophilia. In most cases, however, it
is characterized by the absence of T2-high biomarkers, refrac-
toriness to corticosteroid therapy, more severe disease, and
reduced pulmonary function often represented by fixed airway
obstruction. The underpinnings of the neutrophilic airway in-
flammation are yet to be fully elucidated, and the role of
neutrophilia is debatable as it could represent the consequence
of high-dose steroid therapy. A putative role of Th1 and Th17
pathways is suggested; however, the full mechanism behind
T2-low asthma is still poorly understood and represents an
unmet need [28••].

IL-17-driven inflammatory pathway is generally character-
ized by lack of response to corticosteroid therapy and in-
creased airway hyperresponsiveness. Increased levels of IL-
17 A and F have been found in bronchial biopsies of patients
with severe asthma and neutrophilic airway inflammation.
When exposed to stimuli including bacterial/viral infections,
smoking, and air pollutants, airway epithelial cells inflict the
differentiation of naïve T cell to pro-neutrophilic subset of
helper cells which lead to the expression of a Th17 milieu in
the airways and the subsequent release of neutrophilic cyto-
kines. Indeed, activated Th17 cells and ILC3 release IL-17
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and IL-22 which increase smoothmuscle cell proliferation and
collagen deposition [13, 29]. Moreover, these cytokines stim-
ulate the expression of IL-8 from bronchial epithelial cells,
further accentuating the neutrophilic inflammation through
an IL-8-driven proliferation, recruitment, and chemotaxis of
neutrophils [30]. Th-1 pathway has also been implicated in the
pathogenesis of T2-low asthma through the production of
IFN-γ. The latter is thought to be correlated with increased
airway hyperresponsiveness and steroid refractoriness
through the downregulation of secretory leukocyte protease
inhibitor (SLPI) [31].

Neutrophilic/Non-T2 Phenotypes

The categorization of neutrophilic/non-T2 phenotypes include
obesity-associated asthma, smoking-associated asthma, and
very late–onset asthma often seen in older adults with asthma.

Obesity-Associated Asthma This phenotype is mostly seen in
middle-aged, obese females with no atopic features and rela-
tively preserved lung function and resistance to steroid thera-
py. The Th1 pathway has been implicated as a potential driver
of obesity-associated asthma. In addition, innate immune re-
sponse through ILC3 has a key role in the neutrophilic airway
inflammation in obese patients through the expression of both
IL-17 and IL-22. Inflammation potentiated through IL-6 has
also been uniquely described in a subset of obese patients with
severe asthma, which might be clinically relevant in identify-
ing patients with more severe disease and identify future tar-
gets of therapy [32–35].

Smoking-Associated Asthma It has been postulated that a T2-
low neutrophilic airway inflammation drives smoking-
associated asthma through oxidative stress and epigenetic
modifications ultimately leading to neutrophilic recruitment
and activation. Moreover, smoking has been linked to in-
creased allergen sensitization and increased levels of IgE
which can potentially explain the overlap between COPD
and asthma, as seen in asthma-COPD overlap (ACO) [36].

Elderly Asthma Asthma in the elderly is often characterized by
late-onset or long-standing disease in patients > 65 years of age.
It is often underdiagnosed and undertreated and can present
with different symptomatology. Proposed mechanisms include
alteration in airway inflammation with higher neutrophilic
counts. In fact, it has been postulated that “inflammaging” oc-
curs in elderly with asthma. It is characterized by an increased
basal inflammatory status and airway inflammation with in-
creased expression of IL-6, IL-8, and TNF-α. Another potential
mechanism is “immunosenescence,” where the innate and
adaptive responses have a blunted immune response or have
an altered one with decreased capacity [37–40].

Biomarkers of Neutrophilic Asthma

Thus far, little is known on potential predictive and prognostic
biomarkers for neutrophilic airway inflammation. Whereas
sputum neutrophilia > 40–60% has been proposed as a bio-
marker of neutrophilic asthma, blood neutrophilia remains an
unreliable biomarker as its levels can fluctuate secondary to
other inciting events like corticosteroid use or concomitant
bacterial infection.

Table 1 Asthma classification into eosinophilic and neutrophilic with associated clinical phenotypes, underlying pathobiology, and potential biomarkers

Severe asthma

Eosinophilic Neutrophilic

Immune profile Innate and adaptive mechanisms
Th2 cells, mast cells, and ILC2
IgE, IL-4, IL-5, IL-9, IL-13

Innate and adaptive mechanisms
Th1 cells, Th17 cells, and ILC3
IL-17, IL-6, TNF-α, LTB-4

Phenotypes - Early-onset allergic
- Late-onset eosinophilic
- Aspirin exacerbated respiratory disease (AERD)

- Obesity-associated asthma
- Smoking-associated asthma
- Very late–onset asthma
- Asthma in elderly

Triggers/associated conditions Allergens, aspirin exacerbated, exercise,
occupational exposure

Smoking, obesity, air pollutants/irritants, aging

Comorbidities Chronic rhinosinusitis, nasal polyposis, atopic dermatitis Obesity, smoking, recurrent infections
Age of onset Early and late onset Late onset
Biomarkers Sputum eosinophilia > 2–3%

Blood eosinophils 300 cells/UL,
FeNO > 25 ppb, allergen-specific IgE (others: serum periostin,

urinary LTE4)

Sputum eosinophilia < 3%
Sputum neutrophilia > 40–60%
VOCs, IL-6, IL-17

Clinical and therapeutic implications Responsive to corticosteroids and T2-targeted biologic therapy Poor response to corticosteroids, no available
targeted biologic therapy

Th2, T helper 2 cells; ILC2, type 2 innate lymphoid cells; Th1, T helper 1 cells; Th17, T helper 17 cells; ILC3, type 3 innate lymphoid cells;AEC, absolute
eosinophilic count; FeNO, fraction excretion of nitric oxide; Urinary LTE4, urinary leukotriene E4; VOC, volatile organic compounds; IL-6, interleukin
6; IL-17, interleukin 17
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As mentioned above, IL-17 has been associated with neutro-
philic airway inflammation, and studies have shown a correlation
between IL-17 mRNA levels in sputum and neutrophilic counts
[41]. IL-6 has also been recently studied in a subset of obese
patients with severe asthma, and as aforementioned, it could be
considered a putative biomarker to identify a subgroup of obese
patients with more severe and refractory disease. However, IL-6
levels can also be elevated in the setting of viral infection [35].

Other inflammatory markers like CXCR1 and CXCR2
have been shown to be increased in patients with neutrophilic
asthma and can be a potential diagnostic biomarker of this
type of asthma. Investigational biomarkers identifying airway
remodeling have been suggested and include non-invasive
sputa levels of matrix metalloproteinase-1 (MMP-1), fibro-
blast growth factor-2 (FGF-2), and galectin-3 [42]. More re-
cently, a study highlighted the potential role of volatile organic
compounds (VOCs) in characterizing asthma subphenotypes
and suggested that their use may differentiate between eosin-
ophilic and neutrophilic phenotypes. VOCs are measured in
exhaled breaths through gas chromatography and mass spec-
trometry. Compounds like nonanal, 1-propranolol, and hexane
were found in higher levels in patients with neutrophilic asth-
ma as opposed to the combination of hexane and 2-hexanone
that was highly predictive of eosinophilic asthma [43, 44].

Therapeutic Implications

Over the last decade, our improved understanding of the het-
erogeneity of asthma and the pathobiology driving its airway
inflammation has led to a paradigm shift in the approach to its
treatment and the emergence of targeted biologic therapies.
However, this progress has been, unfortunately, mostly linked
to the eosinophilic asthma. A huge unmet need still exists for
the diagnosis and treatment of the neutrophilic asthma which
is more resistant to conventional controller therapy
(corticosteroids) and is associated with more severe pheno-
types. In fact, whereas corticosteroids constitute the corner-
stone of treatment in eosinophilic asthma, to maintain control
of disease and reduce the rate of future exacerbations, their
effect in neutrophilic asthma is debatable (Table 1).

Multiple biologic therapies targeting the T2 inflammatory
pathway in allergic and eosinophilic asthma have now been ap-
proved. Monoclonal antibodies targeting IgE, IL-5, and IL-4/13
have shown improved outcomes in subsets of patients. Other
biologics targeting alarmins are under development.
Furthermore, small-molecule antagonists such as DP2 antago-
nists are also being evaluated in different stages of development
for eosinophilic asthma [45].

To date, no targeted therapies have proven benefit in neutro-
philic asthma. CXC motif chemokine receptor 2 (CXCR-2) an-
tagonist involved in neutrophilic chemotaxis by binding IL-8
have been studied and showed no significant benefit on

exacerbation rate reduction or lung function improvement.
TNF-α inhibitors, anti-IL17, and anti- IL1 also failed to show
clinically significant benefit in neutrophilic asthma [42].

The chronic use of the macrolide, azithromycin, when used
three times weekly, has been studied in neutrophilic asthma
and has been shown to decrease the rate of exacerbations in
both eosinophilic and non-eosinophilic asthma [46, 47]. Its
long-term immunomodulatory effect is to be further elucidat-
ed. Non-pharmacologic therapies including smoking cessa-
tion, weight reduction, low-fat diets, and bronchial
thermoplasty are currently incorporated in the clinical man-
agement of patients with neutrophilic asthma with further
studies needed to implicate clinical benefit [42].

Future Directions

While an improved understanding of the molecular mechanisms
of asthma has allowed the recognition of both eosinophilic and
neutrophilic diseases, several questions remain unanswered and
require further exploration. Available biomarkers to distinguish
between these two common subtypes of asthma are limited to
only few reflecting eosinophilic disease, and most are not point
of care and their levels are affected by several confounders. No
biomarkers exist to identify neutrophilic disease; as such, this
remains as a diagnosis of exclusion if eosinophilic disease is
absent. A better understanding on what drives neutrophilic asth-
ma is of major importance to employ appropriate preventative
measures and treatments. The natural history of both eosinophilic
and neutrophilic asthma has not been fully evaluated, and wheth-
er one may transition to the other with time or in response to
targeted therapies remains unknown.
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