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ARTICLE INFO ABSTRACT
ArfiCl_e history: The excellent results for monoclonal antibodies in the treatment of severe uncontrolled asthma (SUCA)
Received 14 October 2022 represent a milestone in current treatment of asthmatic disorders. Remaining, however, are several sub-
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- - sidiary areas for improvement in which new biologics are expected to make a decisive contribution. These
Available online 3 January 2023

biologics include tezepelumab, a monoclonal antibody that blocks thymic stromal lymphopoietin (TSLP).
TSLP is an epithelial-release cytokine (alarmin) that plays a key role in initiating both the innate (group

I;ﬁy words: 2 innate lymphoid cell (ILC) pathway) and the acquired (T helper 2 (Th2) pathway) immune responses
Unir;?]?r'glele d asthma by activating the type 2 (T2) asthma inflammatory pathway through both. It is also thought that it may
Alarmin additionally intervene in the neutrophilic non-T2 inflammatory pathway (via interaction with ILC3 and

Thymic stromal lymphopoietin interleukin-17). Six clinical trials that included 2187 patients with uncontrolled asthma, with 2 or more
exacerbations in the previous year, on medium/high-dose inhaled corticosteroids and at least 1 other
controller, have demonstrated - irrespective of T2 endotype (and possibly also non-T2 endotype) - the
efficacy and safety of tezepelumab, as it significantly reduces exacerbations (61.7%-66%) and bronchial
hyperresponsiveness, and improves lung function, disease control, and quality of life. Tezepelumab could
be indicated for the treatment of patients with, independently of the T2 phenotype (eosinophilic and
non-eosinophilic), and may even be the only biologic available for treatment of non-T2 SUCA.

© 2023 Sociedad Espafola de Neumologia y Cirugia Toracica (SEPAR). Published by Elsevier Espaiia,
S.L.U. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

Eficacia y posible posicionamiento del tezepelumab para tratar el asma grave

RESUMEN

Palabras clave: Los excelentes resultados de los anticuerpos monoclonales en el tratamiento del asma grave no con-
Fenotipo trolada (AGNC) constituyen un hito en el tratamiento actual de los trastornos asmaticos. Sin embargo,
215“}3 no controlada atin quedan varios aspectos complementarios susceptibles de mejorar para los que se esperan contribu-
rarmina . ciones decisivas de los nuevos biofarmacos, entre los cuales se encuentra el tezepelumab, un anticuerpo

Linfopoyetina estromal timica . . .. o . . !
monoclonal que bloquea la linfopoyetina estromal timica (TSLP). La TSLP es una citocina de liberacién

Abbreviations: ACQ, Asthma Control Questionnaire; APC, antigen presenting cell; AQLQ, Asthma Quality Of Life Questionnaire; BHR, bronchial hyperresponsiveness;
BMI, body mass index; DC, dendritic cell; EGPA, eosinophilic granulomatosis with polyangiitis; FeNO, fractional exhaled nitric oxide; FEV1, forced expiratory volume in the
first second; GEMA, Spanish Asthma Management Guidelines; GINA, Global Initiative for Asthma; HES, idiopathic hypereosinophilic syndrome; ICS, inhaled corticosteroids;
IgE, immunoglobulin E; IL, interleukin; IL-1(3, interleukin 1 beta; IL-7Ra, interleukin-7 receptor alpha; ILC, innate lymphoid cell; LABA, long-acting (32-adrenergic agent;
LAMA, long-acting muscarinic antagonist; IfTSLP, long form TSLP; MAB, monoclonal antibody; mRNA, messenger ribonucleic acid; NKT, natural killer T (cell); OCS, oral
corticosteroids; SC, subcutaneous route; SEAIC, Spanish Society of Allergy and Clinical Immunology; SEPAR, Spanish Society of Pulmonology and Thoracic Surgery; sfTSLP,
short form TSLP; SNOT, Sino-Nasal Outcome Test; SUCA, severe uncontrolled asthma; T2, type 2; TH, T helper (cell); TNFa, tumour necrosis factor alpha; TReg, regulatory T
(cell); TSLP, thymic stromal lymphopoietin.
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epitelial (alarmina) que desempefia una funcién clave en el inicio de las respuestas inmunitarias tanto
innata (via de las células linfociticas innatas [ILC] del grupo 2) como adaptativa (via de los linfocitos T
cooperadores 2 [Th2]), activando la via inflamatoria del asma del tipo 2 (T2) mediante ambas. También
se cree que puede intervenir en la via inflamatoria neutrofilica con T2 baja (mediante la interaccién con
los ILC3 y la interleucina 17). En seis ensayos clinicos que incluyeron a 2.187 pacientes con asma no
controlada, dos o mas exacerbaciones en el afio anterior, a tratamiento con corticosteroides inhalados
en dosis medias o altas y con un minimo de un tratamiento preventivo adicional, se ha demostrado la
eficacia y seguridad del tezepelumab sin importar el endotipo T2 (y posiblemente tampoco el endotipo
no T2), ya que reduce significativamente las exacerbaciones (61,7-66%) y la hiperreactividad bronquial y
mejora la funcién pulmonar, el control de la enfermedad y la calidad de vida. El tezepelumab puede estar
indicado para tratar a pacientes con asma grave, independientemente del fenotipo T2 (eosinofilico y no

eosinofilico), y tal vez sea incluso el inico biofairmaco existente para el tratamiento del AGNC no T2.
© 2023 Sociedad Espafola de Neumologia y Cirugia Toracica (SEPAR). Publicado por Elsevier Espaiia,
S.L.U. Este es un articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Current severe asthma management in Spain

Severe asthma, a heterogeneous syndrome that clinically
presents in various ways, is defined as asthma that requires
treatment with multiple drugs at high doses to maintain disease
control.!2 However, even at high doses - as outlined in therapeutic
steps 5-6 of the Spanish Asthma Management Guidelines (GEMA)
and 5 of the Global Initiative for Asthma (GINA) - some patients are
unable to manage what we know as severe uncontrolled asthma
(SUCA). Spanish SUCA prevalence is estimated to be approximately
3.9% of the adult population® and 2%-5% of the child population.*
Poorly controlled asthma accounts for 70% of the economic cost of
the disease.”

Managing severe asthma requires a proper understanding of
underlying aetiopathogenic mechanisms, comorbidities, and the
natural history of the disease, as well as knowledge of the different
drugs available and their possible side effects. In view of this com-
plexity, the Spanish Society of Pneumology and Thoracic Surgery
(SEPAR) launched an initiative to accredit specialist asthma units
in hospitals,® which was also subsequently adhered to by the Span-
ish Society of Allergy and Clinical Immunology (SEAIC). By now
there are around 100 accredited asthma units (75 corresponding
to SEPAR and 25 to SEAIC of varying complexity in Spain).

In 2018, SEPAR published an expert consensus indicating that
the clinical management of patients with severe asthma should be
multidisciplinary and sequential and be carried out in specialist
units.” Other recommendations were to ensure a confirmed asthma
diagnosis, the exclusion of comorbidities contributing to poor
control, and therapeutic compliance, and to establish differential
characteristics (phenotypes) and possible underlying mechanisms
(endotypes) with a view to customizing treatment.’

Maintenance treatment for SUCA includes inhaled corticos-
teroids (ICS) combined with a high-dose long-acting 3,-adrenergic
agent (LABA), plus another controller drug - usually a long-acting
muscarinic antagonist (LAMA) such as tiotropium or glycopyrro-
nium. Patients with SUCA are also frequently treated with oral
corticosteroids (OCS), either regularly or in cycles.® Due to their
potential long-term side effects, it is recommended to use OCS at
the lowest effective dose and for the shortest possible time.

The phenotypes useful for therapeutic decision-making are
based on the inflammatory mechanisms involved, and are as fol-
lows: allergic type 2 (T2) asthma (40%-50% of severe asthma cases),
eosinophilic T2 asthma (25% of severe asthma cases), and non-T2
asthma. The 2 T2 phenotypes may coexist in some patients.

Biological therapies effective in T2 asthma are now available.
These are monoclonal antibodies (MABs) directed against different
biomarkers identified in each of the phenotypes, for which GEMA
has developed a selection algorithm. Currently available biologics
are as follows:

Omalizumab (Xolair). Anti-immunoglobulin E (IgE): reduces
exacerbations, slightly improves forced expiratory volume in the
first second (FEV1), and effective in treating nasal polyps.’

Mepolizumab (Nucala). Anti-interleukin 5 (IL-5): reduces exac-
erbations and OCS use, improves quality of life, slightly improves
lung function, and effective in treating nasal polyps, eosinophilic
granulomatosis with polyangiitis (EGPA), and idiopathic hypere-
osinophilic syndrome (HES).!?

Reslizumab (Cinqaero). Anti-IL-5: reduces
improves quality of life and lung function.!’

Benralizumab (Fasenra). Anti-IL-5 receptor: reduces exacerba-
tions, improves symptom control, reduces the need for OCS, and
improves lung function.'?

Dupilumab (Dupixent). Anti-IL-4 and anti-IL-13: reduces exacer-
bations, reduces OCS use, improves symptoms and lung function
irrespective of peripheral blood eosinophil count, and effective in
treating nasal polyps.!>

No specific treatment is available for non-T2 asthma, although
possibilities are azithromycin,'# bronchial thermoplastyl,'> and
continuous parenteral corticosteroids.

exacerbations,

Justification for new biologics for severe asthma

Since the introduction of omalizumab in 2006, SUCA treatment
has changed substantially, with promising new biologics gradually
included in the therapeutic arsenal. The current scenario for SUCA
is undoubtedly more favourable than 2 decades ago, when patients
would have been practically condemned to corticosteroid depen-
dence. Nonetheless, numerous areas for improvement remain:

- SUCA is an orphan disease as far as treatment is concerned. All
currently available biologics are targeted exclusively at treating
the T2 phenotype and there is no specific treatment for non-T2
SUCA.

- There needs to be greater insistence on seeking full remis-
sion. The percentage of super-responders to current biologics is
merely — depending on the definition - 14%-35%,'5.17 while only
around 69% of patients achieve a partial response.'6

- Current biologics mitigate T2 asthmatic inflammation, but lit-
tle information is available on their effectiveness in preventing
bronchial remodelling, crucial in the natural history of asthma,
as uncontrolled bronchial remodelling contributes to progressive
and accelerated bronchial obstruction.

- Overlap is common between the 2 T2 asthma phenotypes and
has therapeutic consequences, as it affects omalizumab efficacy
in patients with eosinophilic asthma irrespective of IgE levels, '8
and (conversely), anti-IL-5 efficacy in eosinophilic severe asthma
irrespective of atopic state and IgE levels.!? This overlap, in real
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clinical practice, often determines selection of the best biologic
to administer to a specific patient.

- There is a growing debate regarding the advisability of admin-
istering 2 biologics when response to a single biologic is only
partial.2 Various endotypes coexist in the SUCA T2 phenotype.
Specific blockade of a particular metabolic step may fail to control
the disease, justifying use of a second biologic that acts on another
T2 disease mechanism. This logically increases the treatment
cost. Consequently, a drug capable of blocking the inflammatory
cascade at a higher level would possibly prove more efficacious.

- The lack of biomarkers, in practice, affects choice of biologics,
and, furthermore, the available biomarkers are not useful for
evaluating efficacy.?!

TSLP: tezepelumab mechanism of action

During the 20th century, knowledge of allergic mechanisms
expanded, including details of what was known as the allergic cas-
cade. By the early 21st century, this became known as adaptive
immunity or - since T helper 2 (Th2) lymphocytes are the main cells
involved - the Th2 pathway, while later on in this century, the sig-
nificance of activation of the other immunity pathway, i.e., innate
immunity, came to be better understood. While the Th2 path-
way adapts to each allergen and generates a specific response, the
innate immunity response is universal. When the bronchial ciliated
epithelium is damaged, it becomes secretory, releasing molecules
called alarmins (IL-33, IL-25, and TSLP) into the medium that acti-
vate innate lymphoid cells (ILC) groups 2 and 3, and natural killer
T (NKT) cells (Fig. 1).22 Because TSLP appears to exert antigen pre-
senting cell (APC) control, it is thought that it not only stimulates
innate immunity cells (especially ILC2), but also regulates Th2 path-
way activity. Both concepts come together in what is known as the
T2 pathway (Fig. 1).22

TSLP

TSLP is a cytokine that exerts its biologic effects by binding
to a high-affinity heterodimeric complex composed of the lym-
phopoietin receptor chain and the receptor for IL-7 (IL-7Ra). TSLP is
expressed primarily in activated lung and intestinal epithelial cells,
keratinocytes, and fibroblasts. However, dendritic cells (DCs), mast
cells, and presumably other immune cells, can also produce TSLP.
There are 2 TSLP variants in human tissues: the short form (sfTSLP)
plays a homeostatic role and is the main isoform expressed in a sta-
ble state,?> while concentrations of the long form (IfTSLP) increase
when inflammation occurs. Note that concentrations of messen-
ger ribonucleic acid (mRNA) for TSLP are increased in the cells of
patients with asthma2* and appear to be related to asthma sever-
ity. Several cellular targets for TSLP have been identified, including
immune cells (DCs, ILC2, T cells, B cells, NKT cells, regulatory T
(TReg) cells, eosinophils, neutrophils, basophils, monocytes, mast
cells, and macrophages) and non-immune cells (platelets and sen-
sory neurons).2>

TSLP mechanism of action: binding to its receptor

The positively charged TSLP binds to the negatively charged TSLP
receptor (TSLPR). IL-7Ra then binds to the preformed TSLP:TSLPR
binary complex, thus forming a ternary complex, TSLPR:TSLP:IL-
7Ra, that initiates signalling in cells that co-express TSLPR and IL-
7Ra (Fig. 2).

TSLP production activators

Various cytokines, e.g., tumour necrosis factor alpha
(TNFa) and IL-1 beta (IL-18),%6 as well as respiratory viruses,
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27,28 pacteria and fungi, mechanical injury,?? allergens,? cigarette
smoke,?! and tryptase32 can induce TSLP expression in different
cells.

Tezepelumab mechanism of action

The variable heavy chain fragment, but not the variable light
chain fragment, of the human anti-TSLP MAB (tezepelumab) binds
to TSLP,?3 and as a consequence, all TSLP effects are blocked via both
the Th2 pathway and innate immunity. In other words, by blocking
free TSLP, tezepelumab prevents TSLP from binding to its receptor
and so blocks the T2 pathway.

Principal tezepelumab clinical trial results

Six important clinical trials of 2187 patients have been con-
ducted with tezepelumab.

The PATHWAY study (ClinicalTrials.gov number
NCT02054130)** was the first clinical trial to demonstrate
tezepelumab efficacy in patients with SUCA. This phase 2b, ran-
domized, double-blind, placebo-controlled clinical trial analysed
subcutaneous (SC) administration of 3 different doses of teze-
pelumab over a period of 52 weeks. The study, conducted in 108
centres in 12 countries, included 584 adult patients aged 18-75
years, non-smokers or with <10 pack-years exposure, with SUCA
despite medium/high-dose ICS and LABA treatment. Inclusion cri-
teria were to have had at least 2 exacerbations and have required
OCS administration in the previous year. The study demonstrated
that tezepelumab led to a significant reduction in exacerbations:
an annual rate of 0.26, 0.19, and 0.22 for 70 mg/4 weeks, 210 mg/4
weeks, and 280mg/2 weeks, respectively, versus 0.67 for the
placebo. Tezepelumab thus reduced exacerbations by 61.7%-66%
in relation to placebo, and this occurred independently of baseline
blood eosinophil count. In addition, FEV1 increased by 0.11-0.15L
for tezepelumab in relation to placebo.

The  NAVIGATOR study  (ClinicalTrials.gov  number
NCT03347279)°53¢ was a phase 3, multicentre, randomized,
double-blind, placebo-controlled clinical trial whose primary
objective was to determine the annual exacerbation rate in
patients with SUCA after SC administration of 210 mg of teze-
pelumab every 4 weeks. Recruited in 294 centres in 18 countries
were 1061 patients aged 12-80 years, non-smokers or with <10
pack-years exposure, treated with medium/high-dose ICS and at
least 1 other controller drug, irrespective of whether or not they
received OCS. At baseline, patients had at least 2 exacerbations in
the previous year (40% had more than 3), all had an ACQ-6 of 1.5
or more, and similar proportions had an eosinophil count above
or below 300/uL (25% <150/l and 25% >450/wL). The results
showed that annual exacerbation rates were 0.93 for tezepelumab
compared to 2.10 for placebo (p<0.001), and for eosinophils
<300/p.L, were 1.02 and 1.73, respectively (p <0.001). This reduc-
tion in exacerbations was observed, not only irrespective of the
eosinophil count (the reduction occurred even for <150/wL), but
also of fractional exhaled nitric oxide (FeNO) (<25ppb) and of
allergenic sensitization. FEV1 improved by a statistically significant
and clinically relevant 0.23 L for tezepelumab versus only 0.09L
for placebo, as did the ACQ score and quality of life as measured by
the AQLQ. Of note was the significant decrease observed in total
blood IgE in patients treated with tezepelumab.

Both those clinical trials not only determined the efficacy of
tezepelumab, but also its safety, as no adverse reactions of note
were reported. In the PATHWAY study, only 6 patients (2 on the
medium dose, 3 on the high dose, and 1 on placebo) had to dis-
continue the study due to adverse reactions. In the NAVIGATOR
study, while the number of side effects was high, at 77% in the
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Fig. 1. Adapted from Domingo.?? The figure, which may explain clinical results, shows how adaptive immunity (via Th2) is activated by allergens, resulting in synthesized
IgE, which enters the medium to bind to effector cells. The right part of the figure shows how damage produced in the bronchial ciliated epithelium causes alarmins to be
released that activate ILC2 and NKT cells. In both cases, the ILs typical of T2 asthma (IL-4, IL-5, and IL-13) are synthesized and released. Note how TSLP exerts APC control.
TSLP also appears to have some effect on activation of ILC3 belonging to the non-T2 pathway.

treated group and 81% in the placebo group, they were only serious
in 9.8% and 13.7% of cases, respectively, while study discontinu-
ation rates were 6.8% and 10.7%, respectively. The most frequent
adverse reactions reported in both studies were nasopharyngitis,
upper respiratory tract infections, headache, and asthma.

SOURCE (ClinicalTrials.gov number NCT03406078)*73% was a
large clinical trial with tezepelumab, designed to assess OCS
sparing in corticosteroid-dependent patients with severe asthma.
This phase 3, multicentre, randomized, double-blind, placebo-
controlled study, conducted in 60 centres in 7 countries, included
150 patients aged 18-80 years, taking, as well as OCS, high-dose
ICS and at least 1 other controller drug. Patients were random-
ized to receive 210 mg SC tezepelumab every 4 weeks or placebo
over 48 weeks. Although no significant between-group differences
were observed in the percentage reduction in daily OCS dose (pri-
mary endpoint), an improvement was observed in patients on
tezepelumab with aninitial eosinophil count>150/u.L. The percent-
age and characteristics of adverse reactions were similar to those
reported in previous studies.

The UPSTREAM (ClinicalTrials.gov number NCT02698501)3°
and CASCADE (ClinicalTrials.gov number NCT03688074)%04! stud-
ies were designed to evaluate tezepelumab effects on bronchial
hyperresponsiveness (BHR). UPSTREAM randomized 40 patients
with asthma and BHR to mannitol to receive either tezepelumab
(n=20) or placebo (n=20) every 4 weeks for 12 weeks. By the
end of the study, patients treated with tezepelumab experienced
a 50% reduction in BHR. Parallel to this, pre- and post-treatment
bronchoalveolar lavage performed in both groups showed a signif-
icant reduction in eosinophil count in the patients on tezepelumab.
Similar results were reported for the CASCADE study, which
included 116 patients who, in addition to receiving treatment for 52
weeks, underwent bronchoscopy with transbronchial biopsy, with
results showing a marked reduction in eosinophils infiltrating the
bronchial wall in patients on tezepelumab.

The PATH-HOME  study (ClinicalTrials.gov = number
NCT03968978)*2 was a phase 3 open-label, multicentre,
randomized, parallel-group clinical trial of tezepelumab conducted

in 216 patients. Results demonstrated that home self-injection
with a pre-filled syringe is feasible, viable, and at least as efficacious
as hospital administration. Adverse reactions were broadly similar
to those of previous studies and were not affected by whether the
drug was administered at home or in hospital.

Finally, DESTINATION (ClinicalTrials.gov number
NCT03706079)** was an extension study that reported, after
2 years of tezepelumab treatment, the same findings as observed
in NAVIGATOR and SOURCE in terms of both safety (low incidence
of side effects) and efficacy (sustained reductions in exacerbations
regardless of initial eosinophil count, FeNO levels, and allergic
status).

Tezepelumab positioning in clinical practice

The candidate to receive tezepelumab is a patient for whom effi-
cacy has been demonstrated in the phase 2 and 3 studies described
above,>3-3° j.e., patients with uncontrolled asthma, and a mini-
mum of 2 exacerbations in the previous year despite receiving
medium/high-dose ICS and at least 1 other controller. In the NAV-
IGATOR trial, 75% and 25% of patients used high and medium
ICS doses, respectively.>43> This would specifically indicate teze-
pelumab for patients with SUCA, although it may also be effective
for patients with moderate asthma.

Given that the therapeutic target is located upstream in the
inflammatory cascade, the candidate profile for tezepelumab treat-
ment is very varied and may differ from the target patient
for currently used biologics. Bearing in mind the different sub-
phenotypes recommended by GEMA? for biologic selection to treat
SUCA, and also the findings of pivotal clinical trials, the follow-
ing could be considered in relation to candidates for tezepelumab
treatment:

Eosinophilic T2 asthma. The PATHWAY and NAVIGATOR
trials®>#36 confirmed a significant reduction in exacerbations
(61.7%-66%) for SUCA, and similar favourable results for both aller-
gic and non-allergic phenotypes. A PATHWAY*3 post hoc analysis
found no difference in exacerbation reduction according to the
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Fig. 2. Adapted from Varricchi et al.2® The figure shows how TSLP is produced from a bronchial ciliated epithelium damaged by triggering factors. Once produced and released
into the medium, this positively charged TSLP binds to TSLPR. Signalling only occurs when TSLP binds to IL-7Ra.

number of allergenic sensitizations. In both trials, tezepelumab
reduced eosinophils, FeNO, and total IgE, demonstrating its action
on multiple T2 pathways including IL-5, IL-4, and IL-13.

Non-eosinophilic T2 asthma. Findings of the PATHWAY and
NAVIGATOR trials®*#3¢ demonstrated that tezepelumab signifi-
cantly reduced exacerbation rates in patients with an eosinophil
count <250/uL (and even <150/pL in NAVIGATOR). Note that the
improvement, although favourable, was less than that observed in
patients with eosinophilic T2 asthma.

Non-T2 asthma. Both the PATHWAY and NAVIGATOR trials3#36
also confirmed that tezepelumab significantly reduced exacer-
bation rates in patients with low T2 biomarkers, specifically,
eosinophils <150/L, FeNO <25 ppb, and no allergenic sensitization.
This finding would suggest that tezepelumab may be the candidate
molecule indicated as the first possible treatment for this pheno-
type, which, to date, has no specific biologic treatment.

Three other scenarios are as follows:

Corticosteroid-dependent asthma. Although the SOURCE
study36>7 did not report a significant reduction in daily OCS
dose in the tezepelumab versus placebo arms, some improvement
was observed in patients with eosinophils >150/pL. However,
significance for the between-group results remains unclear, as
possible case inclusion bias affects that study, due to uncertainty
as to previous adherence to OCS and given the favourable results
also reported for the placebo arm. Further evidence is therefore
needed to determine tezepelumab efficacy for patients with
corticosteroid-dependent asthma.

Asthma with nasal polyps. In asthmatic patients with nasal
polyps, tezepelumab reduces exacerbations, improves lung func-
tion, and improves nasal symptoms as evaluated using the
Sino-Nasal Outcome Test (SNOT).#44>

Bronchial remodelling associated with SUCA. The favourable
results reported for tezepelumab’s capacity to reduce BHR are
suggestive of a capacity prevent to further deterioration of lung

function caused by bronchial remodelling.>*-4! While this finding
needs to be confirmed by other medium- and long-term studies,
the hypothesis is nevertheless attractive, since practically no infor-
mation is available on the possible beneficial effects of different
MABs on asthma.

To sum up, a possible candidate to receive tezepelumab - inde-
pendently of blood eosinophil count - is profiled as a patient
aged 12-80 years, with SUCA, experiencing exacerbations despite
receiving high-dose ICS/LABA treatment However, response is
greater if eosinophils or FeNO are elevated, if there is sensitization
to some aeroallergen, or if the patient has nasal polyps. In addi-
tion, a favourable response is achieved regardless of body mass
index (BMI), the number of perennial aeroallergens to which the
patient is sensitized, and IgE level. Response is less strong (but
also favourable) when the following 3 factors coincide: eosinophils
<150/wL, FeNO <25 ppb, and no sensitization to aeroallergens.

Conclusions

(1) Despite the great improvement implied by biologics for the
treatment of SUCA, a number of shortcomings need to be con-
sidered, namely: (a) the rate of super-responders (currently
low); (b) biologic selection (given the heterogeneity of endo-
types that make up the T2 phenotype); (c) the lack of treatment
for the non-T2 asthma phenotype; and (d) the limitations of
current biomarkers (not valid for monitoring).

(2) New biologics could alleviate some of those shortcomings.

(3) Tezepelumab is a TSLP alarmin-blocking drug that inhibits ini-
tiation of the T2 inflammatory cascade from both the innate
(via ILC2) and acquired (via Th2) immune response, and also
possibly also the neutrophilic non-T2 pathway (via IL-17).

(4) Sixclinical trials of 2187 patients that evaluated the efficacy and
safety of tezepelumab have demonstrated that tezepelumab
significantly reduces exacerbations (66%-71%) and BHR, and
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improves lung function, disease control, and quality of life for
patients with previous exacerbations and uncontrolled asthma
despite medium-high doses of ICS and another controller.

(5) Unlike current biologics, which are highly selective, teze-
pelumab exerts its pharmacological action, irrespective of the
T2 endotype (eosinophilia and/or high or low FeNO) - and pos-
sibly also the non-T2 endotype - considered.

(6) Tezepelumab is a safe drug, as suggested by the most frequent
side effects reported in clinical trials: nasopharyngitis, upper
respiratory tract infections, headache, and asthma.

(7) Tezepelumab could be indicated for patients with SUCA and
exacerbations despite treatment with high ICS/LABA doses
and irrespective of the blood eosinophil count, i.e., for both
eosinophilic T2 asthma and non-eosinophilic T2 asthma.

(8) Inaddition, in view of the clinical trial results, tezepelumab may
be the only biologic with proven efficacy for the treatment of
non-T2 SUCA.

Funding

This article was funded by the Barcelona Respiratory Network
(BRN) who did not participate in the articles selected or writing of
the manuscript.

Authors’ contributions

VP was the project coordinator, writer of part of the article and
a major revisor of the final manuscript.

CC participated as a writer of part of the article and revisor of
the final manuscript.

CD participated as a writer of part of the article and revisor of
the final manuscript.

CM participated as a writer of part of the article and revisor of
the final manuscript.

XM participated as a writer of part of the article and revisor of
the final manuscript.

Conflicts of interest

VP has received fees in the last 3 years for talks at meetings
sponsored by AstraZeneca, Chiesi, Gebro, GlaxoSmithKline, and
Sanofi, and as a consultant forAstraZeneca, GSK, Menarini and
Sanofi, and has received attendance expenses for conferences from
AstraZeneca, and Chiesi.

CC has received fees in the last 3 years for talks, participation in
clinical trials, attendance at conferences, and as a scientific advisor
from AstraZeneca, Boeringher Ingelheim, Chiesi, GlaxoSmithKline,
Novartis, and Sanofi.

CD has received financial assistance for attendance at con-
ferences, congresses, and symposia, participation in scientific
meetings, and consultancy from Novartis, GlaxoSmithKline, TEVA,
Merck Sharpe Dohme, Sanofi, Boehringer Ingelheim, Esteve,
Almirall, Astra-Zeneca, Chiesi, Menarini, Takeda, Pfizer, Ferrer,
Stallergenes, ALK-Abelld, Allergy Therapeutics, Hall Allergy, and
Inmunotek.

CM has received fees and other payments for conferences,
presentations, and educational events from AstraZeneca, Chiesi,
GlaxoSmithKline, Gebro, Mundipharma, Novartis, TEVA, and
Sanofi and for participation as an advisor from AstraZeneca,
GlaxoSmithKline, CSL Behring, Mundipharma, and has received
research project grants from AstraZeneca, GlaxoSmithKline, and
TEVA.

XM has received fees as a speaker, scientific advisor, and clinical
trial participant from AstraZeneca, Boehringer Ingelheim, Chiesi,

Open Respiratory Archives 5 (2023) 100231

Gebro, GlaxoSmithKline, Menarini, Mundifarma, Novartis, Sanofi,
and Teva.

References

1. Global Initiative for Asthma (GINA). Global strategy for asthma management
and prevention; 2022. Available from: www.ginasthma.org

2. GEMA 5.2. Guia Espaiiola para el Manejo del Asma; 2022. Available from:
http://www.gemasma.com [accessed May 2022].

3. Quirce S, Plaza V, Picado C, Vennera M, Casafont ]. Prevalence of uncontrolled
severe persistent asthma in pneumology and allergy hospital units in Spain. ]
Invest Allergol Clin Immunol. 2011;21:466-71 [PMID: 21995180].

4. Plaza-Martin AM, Vennera MC, Galera ], Herraez L, PREX Study Group. Prevalence
and clinical profile of difficult-to-control severe asthma in children: results from
pneumology and allergy hospital units in Spain. Allergol Immunopathol (Madr).
2014;42:510-7, http://dx.doi.org/10.1016/j.aller.2014.02.003 [Epub 16.06.14;
PMID: 24948187].

5. Martinez-Moragbén E, Serra-Batllés ], De Diego A, Palop M, Casan P,
Rubio-Terrés C, et al. Coste econémico del paciente asmdtico en Espafia
(estudio AsmaCost) [Economic cost of treating the patient with asthma
in Spain: the AsmaCost study]. Arch Bronconeumol. 2009;45:481-6,
http://dx.doi.org/10.1016/j.arbres.2009.04.006 [in Spanish; Epub 13.06.09;
PMID: 19525051].

6. Cisneros C, Diaz-Campos RM, Marina N, Melero C, Padilla A, Pascual S,
et al. Accreditation of specialized asthma units for adults in Spain: an
applicable experience for the management of difficult-to-control asthma. |
Asthma Allergy.2017;10:163-9, http://dx.doi.org/10.2147[JAA.S131506 [PMID:
28533690; PMCID: PMC5431694].

7. Alvarez FJ, Blanco-Aparicio M, Plaza V, Cisneros C, Domingo C, Garcia-Rivero JL,
et al. Documento de consenso de asma grave en adultos. Monogr Arch Bron-
coneumol. 2018;5:00158.

8. Pérez de Llano L, Martinez-Moragén E, Plaza Moral V, Trisan Alonso A, Sanchez
CA, Callejas FJ, et al. Unmet therapeutic goals and potential treatable traits in a
population of patients with severe uncontrolled asthma in Spain. ENEAS study.
Respir Med. 2019;151:49-54, http://dx.doi.org/10.1016/j.rmed.2019.03.006
[Epub 01.04.19; PMID: 31047117].

9. Xolair®. Summary of product characteristics; 2022. Available from:
https://cima.aemps.es/cima/dochtml/ft/05319008/FT-05319008.html
[accessed May 2022].

10. Nucala®. Summary of product characteristics; 2022. Available from:
https://cima.aemps.es/cima/dochtml/ft/1151043001/FT-1151043001.html
[accessed May 2022].

11. Cinqaero®. Summary of product characteristics; 2022. Available from:
https://cima.aemps.es/cima/dochtml/ft/1161125001/FT_1161125001.html
[accessed May 2022].

12. Fasenra®. Summary of product characteristics; 2022. Available from:
http://www.ema.europa.eu/docs/en-GB/document_library/EPAR_-_Product.
Information/human/004433/WC500245331.pdf [accessed May 2022].

13. Dupixent®. Summary of product characteristics; 2022. Available from:
https://cima.aemps.es/cima/dochtml/ft/1171229006/FT-1171229006.html
[accessed May 2022].

14. Gibson PG, Yang IA, Upham JW, Reynolds PN, Hodge S, James AL,
et al. Effect of azithromycin on asthma exacerbations and quality of
life in adults with persistent uncontrolled asthma (AMAZES): a ran-
domised, double-blind, placebo-controlled trial. Lancet. 2017;390:659-68,
http://dx.doi.org/10.1016/S0140-6736(17)31281-3 [Epub 04.07.17; PMID:
28687413].

15. Torrego A, Sola I, Munoz AM, Roqué [, Figuls M, Yepes-Nuiiez J],
et al. Bronchial thermoplasty for moderate or severe persistent
asthma in adults. Cochrane Database Syst Rev. 2014;2014:CD009910,
http://dx.doi.org/10.1002/14651858.CD009910.pub2  [PMID:  24585221;
PMCID: PMC6986472].

16. Eger K, Kroes JA, Ten Brinke A, Bel EH. Long-term therapy response to anti-IL-5
biologics in severe asthma - a real-life evaluation. ] Allergy Clin Immunol Pract.
2021;9:1194-200, http://dx.doi.org/10.1016/j.jaip.2020.10.010 [Epub 15.10.20;
PMID: 33069885].

17. Pérez de Llano LA, Cosio BG, Lobato Astidrraga I, Soto Campos G, Teje-
dor Alonso MA, Marina Malanda N, et al. Asthma control in patients with
severe eosinophilic asthma treated with reslizumab: Spanish real-life data. ]
Asthma Allergy. 2022;15:79-88, http://dx.doi.org/10.2147[JAA.S340562 [PMID:
35058696; PMCID: PMC8765543].

18. Humbert M, Taillé C, Mala L, Le Gros V, Just J, Molimard M, et al. Oma-
lizumab effectiveness in patients with severe allergic asthma according to
blood eosinophil count: the STELLAIR study. Eur Respir J. 2018;51:1702523,
http://dx.doi.org/10.1183/13993003.02523-2017 [PMID: 29545284; PMCID:
PMC6383600].

19. Chipps BE, Newbold P, Hirsch I, Trudo F, Goldman M. Benralizumab effi-
cacy by atopy status and serum immunoglobulin E for patients with
severe, uncontrolled asthma. Ann Allergy Asthma Immunol. 2018;120,
http://dx.doi.org/10.1016/j.anai.2018.01.030, 504-11.e4 [Epub 01.02.18; PMID:
29409951].

20. Domingo C, Pomares X, Mor6én A, Sogo A. Dual monoclonal antibody
therapy for a severe asthma patient. Front Pharmacol. 2020;11:587621,
http://dx.doi.org/10.3389/fphar.2020.587621 [PMID: 33101041; PMCID:
PMC7556278].


http://www.ginasthma.org/
http://www.gemasma.com/
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0240
dx.doi.org/10.1016/j.aller.2014.02.003
dx.doi.org/10.1016/j.arbres.2009.04.006
dx.doi.org/10.2147/JAA.S131506
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0260
dx.doi.org/10.1016/j.rmed.2019.03.006
https://cima.aemps.es/cima/dochtml/ft/05319008/FT_05319008.html
https://cima.aemps.es/cima/dochtml/ft/1151043001/FT_1151043001.html
https://cima.aemps.es/cima/dochtml/ft/1161125001/FT_1161125001.html
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/004433/WC500245331.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/004433/WC500245331.pdf
https://cima.aemps.es/cima/dochtml/ft/1171229006/FT_1171229006.html
dx.doi.org/10.1016/S0140-6736(17)31281-3
dx.doi.org/10.1002/14651858.CD009910.pub2
dx.doi.org/10.1016/j.jaip.2020.10.010
dx.doi.org/10.2147/JAA.S340562
dx.doi.org/10.1183/13993003.02523-2017
dx.doi.org/10.1016/j.anai.2018.01.030
dx.doi.org/10.3389/fphar.2020.587621

V. Plaza, C. Cailete, C. Domingo et al.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Bousquet ], Brusselle G, Buhl R, Busse WW, Cruz AA, Djukanovic R, et al.
Care pathways for the selection of a biologic in severe asthma. Eur Respir
J. 2017;50:1701782, http://dx.doi.org/10.1183/13993003.01782-2017 [PMID:
29217605].

Domingo C. Overlapping effects of new monoclonal antibodies for
severe asthma. Drugs. 2017;77:1769-87, http://dx.doi.org/10.1007/
s40265-017-0810-5 [PMID: 28948572].

Fornasa G, Tsilingiri K, Caprioli F, Botti F, Mapelli M, Meller S, et al. Dichotomy
of short and long thymic stromal lymphopoietin isoforms in inflammatory
disorders of the bowel and skin. ] Allergy Clin Immunol. 2015;136:413-22,
http://dx.doi.org/10.1016/j.jaci.2015.04.011 [Epub 23.05.15; PMID: 26014813;
PMCID: PM(C4534776].

Shikotra A, Choy DF, Ohri CM, Doran E, Butler C, Hargadon B, et al.
Increased expression of immunoreactive thymic stromal lymphopoi-
etin in patients with severe asthma. J Allergy Clin Immunol. 2012;129,
http://dx.doi.org/10.1016/j.jaci.2011.08.031, 104-11.e1-9 [Epub 05.10.11;
PMID: 21975173].

Varricchi G, Pecoraro A, Marone G, Criscuolo G, Spadaro G, Genovese A, et al.
Thymic stromal lymphopoietin isoforms, inflammatory disorders, and can-
cer. Front Immunol. 2018;9:1595, http://dx.doi.org/10.3389/fimmu.2018.01595
[PMID: 30057581; PMCID: PMC6053489].

Allakhverdi Z, Comeau MR, Jessup HK, Yoon BR, Brewer A, Chartier S, et al.
Thymic stromal lymphopoietin is released by human epithelial cells in response
to microbes, trauma, or inflammation and potently activates mast cells.
J Exp Med. 2007;204:253-8, http://dx.doi.org/10.1084/jem.20062211 [Epub
22.01.07; PMID: 17242164; PMCID: PM(C2118732].

Calvén J, Yudina Y, Hallgren O, Westergren-Thorsson G, Davies DE, Bran-
delius A, et al. Viral stimuli trigger exaggerated thymic stromal lymphopoietin
expression by chronic obstructive pulmonary disease epithelium: role of endo-
somal TLR3 and cytosolic RIG-I-like helicases. ] Innate Immun. 2012;4:86-99,
http://dx.doi.org/10.1159/000329131 [Epub 20.06.11; PMID: 21691053].

Lee HC, Headley MB, Loo YM, Berlin A, Gale M Jr, Debley ]S, et al. Thymic
stromal lymphopoietin is induced by respiratory syncytial virus-infected air-
way epithelial cells and promotes a type 2 response to infection. ] Allergy Clin
Immunol. 2012;130, http://dx.doi.org/10.1016/j.jaci.2012.07.031, 1187-96.e5
[Epub 13.09.12; PMID: 22981788; PMCID: PM(C4284103].

Oyoshi MK, Larson RP, Ziegler SF, Geha RS. Mechanical injury polarizes
skin dendritic cells to elicit a T(H)2 response by inducing cutaneous thymic
stromal lymphopoietin expression. J Allergy Clin Immunol. 2010;126:976-84,
http://dx.doi.org/10.1016/j.jaci.2010.08.041, 984.e1-5 [PMID: 21050944;
PMCID: PMC3085022].

Kuroda Y, Yuki T, Takahashi Y, Sakaguchi H, Matsunaga K, Itagaki
H. Long form of thymic stromal lymphopoietin of keratinocytes is
induced by protein allergens. ] Immunotoxicol. 2017;14:178-87,
http://dx.doi.org/10.1080/1547691X.2017.1349220 [PMID: 28720058].
Nakamura Y, Miyata M, Ohba T, Ando T, Hatsushika K, Suenaga F, et al.
Cigarette smoke extract induces thymic stromal lymphopoietin expression,
leading to T(H)2-type immune responses and airway inflammation. ] Allergy
Clin Immunol. 2008;122:1208-14, http://dx.doi.org/10.1016/j.jaci.2008.09.022
[Epub 16.10.08; PMID: 18926564].

Wilson SR, Thé L, Batia LM, Beattie K, Katibah GE, McClain SP, et al. The epithe-
lial cell-derived atopic dermatitis cytokine TSLP activates neurons to induce
itch. Cell. 2013;155:285-95, http://dx.doi.org/10.1016/j.cell.2013.08.057 [Epub
03.10.13; PMID: 24094650; PMCID: PM(C4041105].

Verstraete K, Peelman F, Braun H, Lopez ], Van Rompaey D, Dansercoer
A, et al. Structure and antagonism of the receptor complex mediated
by human TSLP in allergy and asthma. Nat Commun. 2017;8:14937,
http://dx.doi.org/10.1038/ncomms14937 [PMID: 28368013; PMCID:
PMC5382266].

Corren ], Parnes JR, Wang L, Mo M, Roseti SL, Griffiths JM, et al. Teze-
pelumab in adults with uncontrolled asthma. N Engl ] Med. 2017;377:936-46,

35.

36.

37.

38.

39.

40.

41.

42.

43,

44,

45,

Open Respiratory Archives 5 (2023) 100231

http://dx.doi.org/10.1056/NE]JMo0a1704064 [Erratum in:
2019;380(21):2082; PMID: 28877011].

Menzies-Gow A, Colice G, Griffiths JM, Almqvist G, Ponnarambil S, Kaur
P, et al. NAVIGATOR: a phase 3 multicentre, randomized, double-blind,
placebo-controlled, parallel-group trial to evaluate the efficacy and safety of
tezepelumab in adults and adolescents with severe, uncontrolled asthma.
Respir Res. 2020;21:266, http://dx.doi.org/10.1186/s12931-020-01526-6
[PMID: 33050934; PMCID: PMC7550847].

Menzies-Gow A, Corren ], Bourdin A, Chupp G, Israel E, Wechsler ME, et al. Teze-
pelumab in adults and adolescents with severe. Uncontrolled asthma. N Engl
J Med. 2021;384:1800-9, http://dx.doi.org/10.1056/NEJM0a2034975 [PMID:
33979488].

Wechsler ME, Colice G, Griffiths JM, Almqvist G, Skdrby T, Piechowiak T, et al.
SOURCE: a phase 3, multicentre, randomized, double-blind, placebo-controlled,
parallel group trial to evaluate the efficacy and safety of tezepelumab in reduc-
ing oral corticosteroid use in adults with oral corticosteroid dependent asthma.
Respir Res. 2020;21:264, http://dx.doi.org/10.1186/s12931-020-01503-z
[PMID: 33050928; PMCID: PMC7550846].

Wechsler ME, Menzies-Gow A, Brightling CE, Kuna P, Korn S, Welte T,
et al. Evaluation of the oral corticosteroid-sparing effect of tezepelumab in
adults with oral corticosteroid-dependent asthma (SOURCE): a randomised,
placebo-controlled, phase 3 study. Lancet Respir Med. 2022;10:650-60,
http://dx.doi.org/10.1016/S2213-2600(21)00537-3 [Epub 29.03.22; erratum in:
Lancet Respir Med. 2022; PMID: 35364018].

Sverrild A, Hansen S, Hvidtfeldt M, Clausson CM, Cozzolino O, Cerps
S, et al. The effect of tezepelumab on airway hyperresponsiveness
to mannitol in asthma (UPSTREAM). Eur Respir J. 2021;59:2101296,
http://dx.doi.org/10.1183/13993003.01296-2021 [PMID: 34049943].

Emson C, Diver S, Chachi L, Megally A, Small C, Downie ], et al
CASCADE: a phase 2, randomized, double-blind, placebo-controlled, parallel-
group trial to evaluate the effect of tezepelumab on airway inflam-
mation in patients with uncontrolled asthma. Respir Res. 2020;21:265,
http://dx.doi.org/10.1186/s12931-020-01513-x [PMID: 33050900; PMCID:
PM(C7550845].

Diver S, Khalfaoui L, Emson C, Wenzel SE, Menzies-Gow A, Wech-
sler ME, et al. Effect of tezepelumab on airway inflammatory cells,
remodelling, and hyperresponsiveness in patients with moderate-to-
severe uncontrolled asthma (CASCADE): a double-blind, randomised,
placebo-controlled, phase 2 trial. Lancet Respir Med. 2021;9:1299-312,
http://dx.doi.org/10.1016/S2213-2600(21)00226-5 [Epub 10.07.21; erratum
in: Lancet Respir Med. 2021;9(11):e106; PMID: 34256031].

Alpizar S, Megally A, Chen C, Raj A, Downie ], Colice G. Functionality and per-
formance of an accessorized pre-filled syringe and an autoinjector for at-home
administration of tezepelumab in patients with severe, uncontrolled asthma.
] Asthma Allergy. 2021;14:381-92, http://dx.doi.org/10.2147/JAA.S305114
[PMID: 33907423; PMCID: PM(C8064619].

Menzies-Gow A, Wechsler ME, Brightling CE, et al. DESTINATION: tezepelumab
long-term safety and efficacy versus placebo in patients with severe, uncon-
trolled asthma. In: Presented at the European Respiratory Society (ERS)
International Congress. 2022.

Corren J, Ambrose CS, Salapa K, Roseti SL, Griffiths JM, Parnes ]JR,
et al. Efficacy of tezepelumab in patients with severe, uncontrolled
asthma and perennial allergy. ] Allergy Clin Immunol Pract. 2021;9,
http://dx.doi.org/10.1016/j.jaip.2021.07.045, 4334-42.e6 [Epub 03.08.21;
PMID: 34358701].

Menzies Gow A, Corren ], Israel E, et al. Tezepelumab efficacy in patients with
severe, uncontrolled asthma and comorbid nasal polyps in NAVIGATOR. In:
Poster presented at the European Respiratory Society (ERS). Virtual. PA876.
2021.

N Engl ] Med.


dx.doi.org/10.1183/13993003.01782-2017
dx.doi.org/10.1007/s40265-017-0810-5
dx.doi.org/10.1007/s40265-017-0810-5
dx.doi.org/10.1016/j.jaci.2015.04.011
dx.doi.org/10.1016/j.jaci.2011.08.031
dx.doi.org/10.3389/fimmu.2018.01595
dx.doi.org/10.1084/jem.20062211
dx.doi.org/10.1159/000329131
dx.doi.org/10.1016/j.jaci.2012.07.031
dx.doi.org/10.1016/j.jaci.2010.08.041
dx.doi.org/10.1080/1547691X.2017.1349220
dx.doi.org/10.1016/j.jaci.2008.09.022
dx.doi.org/10.1016/j.cell.2013.08.057
dx.doi.org/10.1038/ncomms14937
dx.doi.org/10.1056/NEJMoa1704064
dx.doi.org/10.1186/s12931-020-01526-6
dx.doi.org/10.1056/NEJMoa2034975
dx.doi.org/10.1186/s12931-020-01503-z
dx.doi.org/10.1016/S2213-2600(21)00537-3
dx.doi.org/10.1183/13993003.01296-2021
dx.doi.org/10.1186/s12931-020-01513-x
dx.doi.org/10.1016/S2213-2600(21)00226-5
dx.doi.org/10.2147/JAA.S305114
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0440
dx.doi.org/10.1016/j.jaip.2021.07.045
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450
http://refhub.elsevier.com/S2659-6636(22)00077-7/sbref0450

	Efficacy and Potential Positioning of Tezepelumab in the Treatment of Severe Asthma
	Current severe asthma management in Spain
	Justification for new biologics for severe asthma
	TSLP: tezepelumab mechanism of action
	TSLP
	TSLP mechanism of action: binding to its receptor
	TSLP production activators
	Tezepelumab mechanism of action

	Principal tezepelumab clinical trial results
	Tezepelumab positioning in clinical practice
	Conclusions
	Funding
	Authors’ contributions
	Conflicts of interest
	References


