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Abstract
Asthma is a heterogeneous disease commonly driven by allergic and/or eosinophilic 
inflammation, both of which may be present in severe disease. Most approved bio-
logics for severe asthma are indicated for specific phenotypes and target individual 
downstream type 2 components of the inflammatory cascade. Tezepelumab, a human 
monoclonal antibody (immunoglobulin G2λ), binds specifically to thymic stromal lym-
phopoietin (TSLP), an epithelial cytokine that initiates and sustains allergic and eo-
sinophilic inflammation in asthma. By blocking TSLP, tezepelumab has demonstrated 
efficacy across known asthma phenotypes and acts upstream of all current clinically 
used biomarkers. In a pooled analysis of the phase 2b PATHWAY (NCT02054130) 
and phase 3 NAVIGATOR (NCT03347279) studies, compared with placebo, tezepe-
lumab reduced the annualized asthma exacerbation rate over 52 weeks by 62% (95% 
confidence interval [CI]: 53, 70) in patients with perennial aeroallergen sensitization 
(allergic asthma); by 71% (95% CI: 62, 78) in patients with a baseline blood eosinophil 
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1  |  INTRODUC TION

Asthma is a complex, heterogeneous disease having various phe-
notypes and endotypes that are based on underlying clinical and 
inflammatory mechanisms.1 Patient asthma phenotypes are deter-
mined using a combination of clinical characteristics and biomarker 
profiles, which inform asthma diagnosis, risk assessment, treatment 
selection and monitoring response to treatment.2

Allergic asthma is the most common phenotype of asthma, ac-
counting for approximately 60% of patients with severe asthma,3–5 
and its prevalence is increasing.6 Allergic asthma is usually defined 
clinically, from the patient's symptoms, and by confirmed sen-
sitization to a perennial aeroallergen characterized by elevated 
allergen-specific immunoglobulin E (IgE) levels7 or a positive test 
for immediate hypersensitivity.8 Another common phenotype of 
severe asthma, which can coexist with allergic asthma, is (intrinsic) 
eosinophilic asthma, typically characterized by a blood eosinophil 
count of at least 300 cells/μL.9–11 According to the Global Initiative 
for Asthma, an eosinophilic phenotype is present in approximately 
50% of patients with severe asthma.12 However, results from a his-
torical global registry study conducted to assess the prevalence of 
eosinophilic and noneosinophilic phenotypes in patients with severe 
asthma suggest that the eosinophilic severe asthma phenotype is 
more prevalent than previously estimated (>80% vs approximately 
50%).13

Patients with allergic asthma often have elevated blood eosin-
ophil counts.14 For example, in the omalizumab EXTRA study in 
patients with uncontrolled allergic asthma, 48.7% of the study pop-
ulation (414/850) had blood eosinophil counts of at least 260 cells/
μL.15 Furthermore, cluster analyses from different asthma cohorts 
have identified substantial overlap in asthma phenotypes, with al-
lergic and eosinophilic phenotypes commonly present in the same 
cluster.16 Additionally, allergen challenges in patients with allergic 
asthma have consistently demonstrated transient and substantial 
increases in eosinophils present in bronchoalveolar lavage fluid.17 
Therefore, allergic and eosinophilic asthma phenotypes are not mu-
tually exclusive, but identifying the predominant phenotype driving 
severe asthma can be challenging. Patients with allergic and eosin-
ophilic asthma are likely to be eligible for more than one approved 
biologic therapy, and phenotype identification and treatment selec-
tion are further complicated because asthma phenotypes in an indi-
vidual can evolve over time.18,19

Most biologics currently approved for severe asthma selectively 
target individual inflammatory mediators that underlie specific 
asthma phenotypes: omalizumab, a monoclonal antibody that tar-
gets IgE, is indicated for the treatment of allergic asthma7; mepo-
lizumab, reslizumab and benralizumab (anti-interleukin [IL]-5/IL-5 
receptor monoclonal antibodies) are indicated for the treatment of 
eosinophilic asthma; and dupilumab (anti-IL-4/IL-13 monoclonal an-
tibody) is indicated for the treatment of moderate-to-severe asthma 
with type 2 inflammation (elevated blood eosinophils and/or frac-
tional exhaled nitric oxide [FeNO]), or oral corticosteroid-dependent 
asthma (Figure  1).7,10,11,20–22 Although not primarily indicated for 
allergic asthma, mepolizumab, reslizumab, benralizumab and dup-
ilumab have demonstrated efficacy in subgroups of patients with 
evidence of allergic asthma.22–24 Similarly, although not primarily in-
dicated for eosinophilic asthma, omalizumab has demonstrated effi-
cacy in subgroups of patients with eosinophilia in addition to allergic 
asthma.15,25 Tezepelumab is a human monoclonal antibody (immu-
noglobulin G2λ [IgG2λ]) that blocks the activity of thymic stromal 
lymphopoietin (TSLP), an epithelial cytokine that can drive both al-
lergic and eosinophilic inflammation in asthma.26 Tezepelumab has 
demonstrated efficacy across the broad spectrum of severe asthma 
phenotypes (Box 1).27–29

TSLP is produced in response to environmental and pro-
inflammatory stimuli. TSLP plays a key role in the initiation and per-
sistence of airway inflammation in asthma, acting at the top of and 
throughout the asthma inflammatory cascade, on multiple pathways 
involving type 2 helper T (Th2) cells, mast cells, basophils, eosinophils, 
type 2 innate lymphoid cells (ILC2s) and other immune cells (Figure 2, 
Box 1).30 It also has effects on airway structural cells and airway hyper-
responsiveness (AHR) (Figure 2).30,31 By blocking TSLP, tezepelumab 
has broad anti-inflammatory effects that affect a range of down-
stream pathways.30 Tezepelumab has been shown to decrease the ac-
tivity of IL-4, IL-5 and IL-13; this was evidenced by direct reductions in 
these cytokines and reductions in their associated biomarkers, namely 
serum total IgE, blood and airway eosinophils, and FeNO.28,32,33 In ad-
dition to its effects on type 2-mediated inflammation, tezepelumab 
has been shown to reduce AHR; this reduction may be due to effects 
on airway mast cells and smooth muscle cells.32,34,35

The aim of this review is to examine the efficacy and mode of 
action of tezepelumab in patients with allergic asthma, eosinophilic 
asthma and coexisting allergic and eosinophilic phenotypes, using 
published data from randomized, placebo-controlled trials. The 

count ≥300 cells/μL; and by 71% (95% CI: 59, 79) in patients with allergic asthma and a 
baseline blood eosinophil count ≥300 cells/μL. This review examines the efficacy and 
mode of action of tezepelumab in patients with allergic asthma, eosinophilic asthma 
and coexisting allergic and eosinophilic phenotypes.
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effects of tezepelumab in nonallergic and noneosinophilic pheno-
types are also discussed.

2  |  IMPAC T OF TEZEPELUMAB ON THE 
ALLERGIC IMMUNE RESPONSE

TSLP (in conjunction with the other alarmin cytokines, IL-25 and 
IL-33) has a central role in the allergic immune response in asthma 
(Figure  2). Following its release from the airway epithelium in re-
sponse to airborne allergen exposure, TSLP facilitates antigen 
presentation by dendritic cells to naive T cells and accelerates differ-
entiation of naive T cells to Th2 cells.36,37 Th2 cells produce IL-4, IL-5 
and IL-13, leading to IgE switching in B cells, degranulation of mast 
cells, airway eosinophilia, mucus hypersecretion from goblet cells 
and smooth muscle contraction resulting in AHR.38 Additionally, 
mast cells and basophils release type 2 cytokines directly in re-
sponse to TSLP.39–41

The effect of tezepelumab treatment on IgE levels demonstrates 
its mechanistic impact on the allergic immune response. Substantial 
reductions in serum total IgE over 52 weeks were reported in the 
phase 2b PATHWAY (Clini​calTr​ials.​gov Identifier: NCT02054130) and 
phase 3 NAVIGATOR (Clini​calTr​ials.​gov Identifier: NCT03347279) 
studies with tezepelumab 210 mg every 4 weeks (Q4W).27,28 These 
reductions were maintained for an additional 52 weeks during the 
phase 3 DESTINATION long-term extension study (Clini​calTr​ials.​
gov Identifier: NCT03706079) into which patients were enrolled 
from NAVIGATOR and the phase 3 SOURCE study (Clini​calTr​ials.​
gov Identifier: NCT03406078),26 and were sustained throughout 
the 36-week extended follow-up period of DESTINATION, after pa-
tients stopped treatment with tezepelumab.42

Tezepelumab 700 mg Q4W also demonstrated a prolonged and 
progressive reduction in IgE compared with placebo over 52 weeks 
of combined treatment with subcutaneous allergen immunotherapy 
(SCIT) in a double-blind, placebo-controlled study of patients with 
cat allergy (CATNIP; Clini​calTr​ials.​gov Identifier: NCT02237196) 
(Figure  3A–D).43 This effect continued throughout the 52 weeks 
of follow-up without treatment, suggesting that TSLP inhibition 
has a potential class-switching effect on IgE-producing B cells. 
Furthermore, transcription of the gene encoding for tryptase alpha/
beta 1 (TPSAB1), an important mast cell mediator of the immediate 
allergic response, was significantly decreased in patients who re-
ceived a combination of tezepelumab and SCIT compared with in 
those who received SCIT alone. Accordingly, tezepelumab may di-
rectly affect mast cell function, which plays a central role in the aller-
gic response.43 Total nasal symptom score (TNSS) data from CATNIP 
indicated that tezepelumab augments the efficacy and durability of 
SCIT. At Week 52, nasal allergen challenge-induced TNSS (calcu-
lated as area under the curve [AUC0-1h] and as peak score [Peak0–1h] 
during the first hour after allergen challenge) were significantly re-
duced in patients receiving combination tezepelumab/SCIT versus 
SCIT alone. At Week 104, 1 year after stopping treatment, TNSS 
Peak0-1h was significantly lower in those receiving tezepelumab/
SCIT treatment versus SCIT alone, although TNSS AUC0–1h was not 

F I G U R E  1  Eligibility criteria for 
approved severe asthma biologics as of 
July 2023.9 FeNO, fractional exhaled 
nitric oxide; IgE, immunoglobulin E; IL, 
interleukin; OCS, oral corticosteroids; 
TSLP, thymic stromal lymphopoietin.

BOX 1 Major milestone discoveries

•	 TSLP plays a key role in the initiation and persistence of 
airway inflammation in asthma, acting at the top of and 
throughout the asthma inflammatory cascade, on multi-
ple inflammatory pathways.30,31

•	 By targeting TSLP, tezepelumab has an impact on mul-
tiple inflammatory pathways known to drive severe 
asthma.26–29,32,33,46

•	 Tezepelumab has demonstrated efficacy across the 
broad spectrum of severe asthma phenotypes.27,28,46

•	 Tezepelumab has the potential to treat patients with 
coexisting asthma phenotypes, namely patients whose 
disease is driven by both allergic and eosinophilic 
mechanisms.
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significantly different (Figure 3E,F). Although larger trials exploring 
the combined use of allergy immunotherapy with tezepelumab are 
needed, SCIT therapy may be valuable for patients established on 
tezepelumab who continue to experience poor symptom control fol-
lowing allergen exposure.

In a phase 1, allergen inhalation challenge, proof-of-concept study 
(ClinicalTrials.gov Identifier: NCT01405963), tezepelumab 700 mg 
administered Q4W for 3 months reduced early (0–2 h) and late (3–7 h) 
allergen-induced bronchoconstriction (maximum percentage decrease 
in forced expiratory volume in 1 second [FEV1]) in patients with mild 
allergic asthma (confirmed by positive results on a skin prick test).35 
Tezepelumab demonstrated a 34% smaller maximum percentage de-
crease in FEV1 during the late response than that with placebo on Day 
42 (p = .09). This increased to 46% compared with placebo (12% vs. 
22%) on Day 84 (p = .02).35 Tezepelumab also significantly decreased 
blood and sputum eosinophil counts and FeNO levels for the duration 
of the study. In addition, tezepelumab treatment significantly increased 
the concentration of methacholine required to reduce the FEV1 by 
20% compared with placebo, indicative of a reduction in non-specific 
AHR.35 This effect was also found in a recent study that assessed the 
efficacy of ecleralimab, an inhaled anti-TSLP antibody fragment, in pa-
tients with mild allergic asthma using an allergen inhalation challenge 

model.44 These findings support the role of TSLP in allergen-induced 
airway responses and persistent airway inflammation in patients with 
allergic asthma, and support the potential therapeutic effect of teze-
pelumab in this patient population.35

3  |  EFFIC ACY OF TEZEPELUMAB ON 
E X ACERBATIONS IN ALLERGIC A STHMA

Tezepelumab has also demonstrated efficacy in patients with severe 
allergic asthma in prespecified and post hoc analyses of phase 2 
and phase 3 clinical studies. Patients included in these analyses had 
perennial aeroallergen sensitization, which was defined as at least 
one positive fluorescence enzyme immunoassay test result for spe-
cific IgE to a specific perennial aeroallergen (cat dander, dog dander, 
cockroach, Dermatophagoides farinae, Dermatophagoides pteronyssi-
nus or mould mix).45 In the phase 2b PATHWAY study, tezepelumab 
reduced the annualized asthma exacerbation rate (AAER) over 
52 weeks compared with placebo in patients with perennial aer-
oallergen sensitization. The reductions in AAER ranged from 73% 
(95% confidence interval [CI]: 64, 80) in the low-dose (tezepelumab 
70 mg Q4W) group to 80% (95% CI: 72, 86) in the medium-dose 

F I G U R E  2  The role of TSLP in driving asthma disease mechanisms via different inflammatory pathways. In allergic eosinophilic 
inflammation, TSLP (in conjunction with the other epithelial alarmin cytokines, IL-33 and IL-25) initiates pathways involving Th2 lymphocytes, 
basophils and mast cells to drive airway eosinophilia. In nonallergic eosinophilic inflammation, TSLP contributes to the activation of innate 
lymphocytes such as ILC2s that contribute to airway eosinophilia. TSLP also has a role in mediating structural mechanisms that contribute 
to airway remodelling, involving airway smooth muscle cells and fibroblasts. IgE, immunoglobulin E; IL, interleukin; ILC2, type 2 innate 
lymphoid cell; T2, type 2; Th, T helper; TSLP, thymic stromal lymphopoietin. Figure adapted from Gauvreau GM, et al. Expert Opin Ther 
Targets 2020; 24:777–792.
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(tezepelumab 210 mg Q4W) group.27 In the phase 3 NAVIGATOR 
study, tezepelumab 210 mg Q4W reduced the AAER over 52 weeks 
by 56% (95% CI: 47, 63) compared with placebo in patients with per-
ennial aeroallergen sensitization.28

These findings are further supported by a pooled analysis of 
data from PATHWAY and NAVIGATOR, in which an AAER reduc-
tion over 52 weeks of 62% (95% CI: 53, 70) with tezepelumab 210 mg 
Q4W compared with placebo was reported in patients with pe-
rennial aeroallergen sensitization (Figure 4).46 Furthermore, in this 
pooled analysis, tezepelumab reduced the rate of exacerbations 
that required hospitalization or an emergency department visit over 
52 weeks by 80% (95% CI: 61, 90) in this patient subgroup.

Additional post hoc analyses of NAVIGATOR data (Figure 4) have 
demonstrated that tezepelumab reduced the AAER over 52 weeks 
compared with placebo in patients who would have been eligible for 
omalizumab (reductions of 60% [95% CI: 44, 71] and 68% [95% CI: 
55, 77] with treatment according to the United States [US] label and 
European Union [EU] label, respectively)29; patients with reported 
comorbid allergic rhinitis (reduction of 58% [95% CI: 47, 67])47; and 
patients with a history of allergy and confirmed sensitization to 

dust mite or animal allergen (reduction of 60% [95% CI: 43, 71]).48 
Tezepelumab also reduced the AAER over 52 weeks compared with 
placebo irrespective of the threshold of serum specific IgE positivity 
to any perennial aeroallergen (Figure S1)49; the season (reductions 
in winter, spring, summer and autumn of 63% [95% CI: 52, 72], 46% 
[95% CI: 26, 61], 62% [95% CI: 48, 73] and 54% [95% CI: 41, 64], 
respectively)50; and age at asthma onset (reductions for childhood-
onset, adult-onset and late-onset of 48% [95% CI: 29, 62], 63% [95% 
CI: 49, 73] and 56% [95% CI: 37, 69], respectively).51 The AAER re-
ductions in omalizumab-eligible patients from NAVIGATOR com-
pare favourably with those reported for omalizumab in randomized, 
placebo-controlled studies in patients with severe asthma (25%).52,53

4  |  EFFIC ACY OF TEZEPELUMAB ON 
LUNG FUNC TION AND PATIENT- REPORTED 
OUTCOMES IN ALLERGIC A STHMA

In patients with perennial aeroallergen sensitization, pooled sec-
ondary outcome data from the PATHWAY and NAVIGATOR studies 

F I G U R E  4  AAER over 52 weeks in patients with perennial aeroallergen sensitization from randomized controlled trials with tezepelumab. 
Omalizumab-eligible patients were not previously treated with omalizumab. Perennial aeroallergen sensitization was defined as at least one 
positive fluorescence enzyme immunoassay test result for specific IgE against a specific perennial aeroallergen: cat dander, dog dander, 
cockroach, Dermatophagoides farinae, Dermatophagoides pteronyssinus or mould mix. AAER, annualized asthma exacerbation rate; CI, 
confidence interval; EU, European Union; IgE, immunoglobulin E; Q4W, every 4 weeks; US, United States.

Baseline allergic status
NAVIGATOR
Overall population
 Positive for perennial allergy
 Eligible for omalizumab (EU label)
 Eligible for omalizumab (US label)
 Patients with history of allergy and
 confirmed sensitization to animal
 or dust mite

Pooled PATHWAY + NAVIGATOR
Overall population
 Positive for perennial allergy

528/0.93
339/0.85
180/0.80
189/0.80
152/0.95

665/0.78
410/0.72

531/2.10
341/2.03
179/2.48
190/2.01
166/2.34

669/1.92
405/1.92

0.12 2.001.000.50

Rate ratio (95% CI)

Favours placeboFavours tezepelumab

0.25

0.44 (0.37, 0.53)
0.42 (0.33, 0.53)
0.32 (0.23, 0.45)
0.40 (0.29, 0.56)
0.40 (0.29, 0.57)

0.40 (0.34, 0.48)
0.38 (0.30, 0.47)

Tezepelumab 210 mg Q4W
n/estimate

Placebo
n/estimate

Rate ratio
(95% CI)

F I G U R E  3  Reduction in serum total and specific IgE, and in TNSS, in patients with cat allergy treated with tezepelumab and 
subcutaneous cat immunotherapy. Fold change from baseline in serum cat dander-specific IgE (A), total IgE (B), cat dander-specific IgG4 
(C) and cat dander-specific IgG4/IgE ratios (D). Longitudinal changes in TNSS AUC0–1h (E) and TNSS Peak0–1h (F) following nasal allergen 
challenge with cat allergen extract at Weeks 0, 26, 52, 78 and 104. Data are shown as means with 95% confidence intervals. *p < .05 and 
**p < .01 for comparisons of tezepelumab/SCIT and placebo/SCIT. Reprinted from J Allergy Clin Immunol. volume 151. Corren J et al. Effects 
of combination treatment with tezepelumab and allergen immunotherapy on nasal responses to allergen: a randomized controlled trial. 
Pages 191–201. Copyright 2023, with permission from Elsevier. AUC, area under the curve; IgE, immunoglobulin E; IgG, immunoglobulin G; 
SCIT, subcutaneous allergen immunotherapy; TNSS, total nasal symptom score.
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1140  |    CAMINATI et al.

demonstrated improvements from baseline to Week 52 with tezepe-
lumab 210 mg Q4W compared with placebo in lung function (FEV1: 
0.22 L vs. 0.13 L; difference, 0.09 L [95% CI: 0.03, 0.14]; minimum clin-
ically important difference [MCID], 0.1 L54).46 Improvements were 
also reported with tezepelumab compared with placebo in patient-
reported outcome measures: Asthma Control Questionnaire-6 score 
(−1.48 vs. −1.23; difference, −0.25 [95% CI: −0.39, −0.10]; MCID, 
0.555) and Asthma Quality of Life Questionnaire (standardized) for 
patients 12 years or older overall score (1.49 vs. 1.21; difference, 
0.28 [95% CI: 0.12, 0.44]; MCID, 0.556).46

5  |  IMPAC T OF TEZEPELUMAB ON THE 
EOSINOPHILIC IMMUNE RESPONSE

TSLP is also a key player in the (nonallergic) eosinophilic immune re-
sponse in asthma (Figure 2). Exposure to viruses, bacteria, air pollut-
ants, cigarette smoke and other insults induces the release of TSLP 
(together with IL-25 and IL-33) from the airway epithelium, which 
activates ILC2s.57,58 Activated ILC2s produce IL-5 and IL-13,57 lead-
ing to eosinophilia, FeNO production, mucus hypersecretion and 
AHR.59 TSLP may also have direct effects on eosinophils, promoting 
their viability and recruitment to airway tissue.60,61

The mechanistic impact of tezepelumab treatment on the eo-
sinophilic immune response is demonstrated by the notable reduc-
tions in blood eosinophil counts and FeNO levels reported in the 
PATHWAY and NAVIGATOR studies.28,33 These reductions were 
noted as early as Week 2 and were maintained over the 52-week 
treatment period in both studies.27,28 Furthermore, in a post hoc 
analysis of the PATHWAY study, tezepelumab treatment reduced 
levels of IL-5 and IL-13 (downstream biomarkers of blood eosinophils 
and FeNO, respectively) over 52 weeks.33 Reductions in the levels 
of these biomarkers were accompanied by reductions in the AAER 
(irrespective of baseline blood eosinophil count or FeNO level in 
PATHWAY and NAVIGATOR, and irrespective of baseline serum IL-5 
or IL-13 level in PATHWAY).28,33

In the phase 2 CASCADE bronchoscopy study in patients 
with moderate-to-severe asthma (Clini​calTr​ials.​gov Identifier: 
NCT03688074), reductions in blood eosinophil counts were 
recorded after treatment with tezepelumab 210 mg Q4W, with 
reductions also seen in airway submucosal eosinophil counts 
(89% reduction compared with a 25% reduction in the placebo 
group among patients who completed ≥20 weeks of treat-
ment). Reductions in the levels of FeNO, IL-5, IL-13 and plasma 
eosinophil-derived neurotoxin were all numerically greater with 
tezepelumab than with placebo at Week 12 in CASCADE.32 In 
an exploratory analysis of CASCADE that compared computed 
tomography scans obtained before and after treatment, teze-
pelumab reduced mucus plug scores (calculated as the number 
of lung segments with at least one mucus plug) compared with 
placebo.62 Taken together, these findings demonstrate that TSLP 
inhibition by tezepelumab affects multiple key downstream me-
diators of eosinophilic inflammation.

6  |  EFFIC ACY OF TEZEPELUMAB ON 
E X ACERBATIONS IN EOSINOPHILIC 
A STHMA

In clinical studies, tezepelumab has been shown to reduce exacerba-
tions in patients with elevated blood eosinophil counts, with pooled 
data from the PATHWAY and NAVIGATOR studies indicating a 71% 
(95% CI: 62, 78) reduction in the AAER over 52 weeks with tezepe-
lumab 210 mg Q4W compared with placebo in patients with a base-
line blood eosinophil count of at least 300 cells/μL (Figure 5).46 A 
reduction compared with placebo was also observed in patients with 
a baseline blood eosinophil count of at least 150 cells/μL (63% [95% 
CI: 54, 70]).46 In a post hoc analysis of NAVIGATOR data, tezepe-
lumab reduced the AAER compared with placebo by 77% (95% CI: 
65, 85), 77% (95% CI: 54, 89) and 74% (95% CI: 29, 90) in patients 
with a blood eosinophil count of at least 500, at least 750 and at 
least 1000 cells/μL, respectively.63 Additionally, in a pooled analysis 
of data from the PATHWAY and NAVIGATOR studies, tezepelumab 
reduced the rate of exacerbations that required hospitalization or an 
emergency department visit by 90% (95% CI: 76, 96) in patients with 
a baseline blood eosinophil count of at least 300 cells/μL.46

7  |  EFFIC ACY OF TEZEPELUMAB ON 
LUNG FUNC TION AND PATIENT- REPORTED 
OUTCOMES IN EOSINOPHILIC A STHMA

In line with the reductions in exacerbations, in patients from 
NAVIGATOR with a blood eosinophil count of at least 300 cells/μL, 
improvements were also noted in lung function and patient-reported 
outcomes. At Week 52, improvements from baseline were greater 
with tezepelumab 210 mg Q4W than with placebo in prebroncho-
dilator FEV1 (0.37 L vs. 0.14 L; least-squares [LS] mean difference, 
0.23 L [95% CI: 0.15, 0.31]), Asthma Control Questionnaire-6 score 
(−1.78 vs. −1.28; LS mean difference, −0.50 [95% CI: −0.69, −0.31]) 
and Asthma Quality of Life Questionnaire (standardized) for patients 
12 years or older overall score (1.71 vs. 1.21; LS mean difference, 
0.51 [95% CI: 0.30, 0.71]).28

8  |  EFFIC ACY OF TEZEPELUMAB IN 
ALLERGIC AND EOSINOPHILIC A STHMA

Tezepelumab has demonstrated efficacy in patients with evidence 
of both allergic and eosinophilic asthma phenotypes. In a post hoc 
analysis of NAVIGATOR data, tezepelumab 210 mg Q4W reduced 
the AAER over 52 weeks by 69% (95% CI: 56, 79) compared with 
placebo in patients with a baseline blood eosinophil count of at least 
300 cells/μL and perennial aeroallergen sensitization (Figure 6).64 In 
an additional post hoc analysis of patients from NAVIGATOR, who 
were grouped by their eligibility for omalizumab and their baseline 
blood eosinophil count, tezepelumab reduced the AAER by 65% 
(95% CI: 44, 79) compared with placebo in patients who would have 
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been eligible for omalizumab according to the US label and had a 
blood eosinophil count of at least 300 cells/μL.29 A similar reduc-
tion in the AAER was observed in patients with a baseline blood eo-
sinophil count of at least 300 cells/μL who would have been eligible 
for omalizumab according to the EU label (72% [95% CI: 55, 83]) 
(Figure  6).29 In a pooled analysis of PATHWAY and NAVIGATOR 
data, a reduction in the AAER over 52 weeks of 71% (95% CI: 59, 
79) with tezepelumab compared with placebo was observed in pa-
tients with a baseline blood eosinophil count of at least 300 cells/
μL with perennial aeroallergen sensitization46; the AAER reduc-
tion in patients with sensitization to mould (and a baseline blood 
eosinophil count of ≥300 cells/μL) was also 71% (95% CI: 46, 84; 
unpublished data) (Figure  6). Furthermore, in the DESTINATION 
extension study, an AAER reduction over 104 weeks of 68% (95% 
CI: 55, 78) was observed with tezepelumab compared with placebo 
in patients with a baseline blood eosinophil count of at least 300 
cells/μL and perennial aeroallergen sensitization (unpublished data) 
(Figure 6). In patients pooled from the PATHWAY and NAVIGATOR 
studies who had perennial aeroallergen sensitization, tezepelumab 
reduced exacerbations that required hospitalization or an emer-
gency department visit by 81% (95% CI: 21, 96) in those with a 
baseline blood eosinophil count of 150 to less than 300 cells/μL, 
by 78% (95% CI: −10, 96) in those with a baseline blood eosinophil 
count of 300 to less than 450 cells/μL and by 93% (95% CI: 69, 98) 
in those with a baseline blood eosinophil count of at least 450 cells/
μL (unpublished data).

9  |  EFFIC ACY AND MECHANISM OF 
TEZEPELUMAB IN NONALLERGIC AND 
NONEOSINOPHILIC A STHMA

Positive results have been observed with tezepelumab treatment in 
patients with nonallergic and noneosinophilic (type 2-low) severe 
asthma phenotypes.28,46 Of note, in the pooled analysis of data from 
PATHWAY and NAVIGATOR, tezepelumab 210 mg Q4W reduced the 
AAER over 52 weeks by 54% (95% CI: 38, 66) in patients without per-
ennial aeroallergen sensitivity, and by 48% (95% CI: 34, 59) and 48% 
(95% CI: 26, 64) in patients with baseline blood eosinophil counts of 
less than 300 cells/μL and less than 150 cells/μL, respectively, com-
pared with placebo (Figure  S2).46 Similar results were observed in 
patients without perennial aeroallergen sensitivity who also had low 
baseline blood eosinophil counts (Figure S2).46 Exacerbations that re-
quired hospitalization or an emergency department visit were reduced 
by 74% (95% CI: 41, 88) in patients without perennial aeroallergen 
sensitivity and by 67% (95% CI: 38, 83) and 60% (95% CI: 7, 82) in 
patients with baseline blood eosinophil counts of less than 300 cells/
μL and less than 150 cells/μL, respectively, compared with placebo.46

Mechanistically, the efficacy of tezepelumab in nonallergic 
and noneosinophilic patients is likely a result of effects on TSLP-
responsive cells that act beyond classical Th2 cell, IgE and eosinophilic 
pathways (Figure 2). TSLP has been shown to promote inflammation 
by mediating activation of and crosstalk between mast cells and air-
way smooth muscle cells,65,66 and AHR is related to increased airway 

F I G U R E  5  AAER over 52 weeks in patients with eosinophilic asthma from randomized controlled trials with tezepelumab. AAER, 
annualized asthma exacerbation rate; BEC, blood eosinophil count; CI, confidence interval; Q4W, every 4 weeks.

Baseline BEC, cells/µL
NAVIGATOR
Overall population
 ≥ 300
 300 to < 450
 ≥ 450
 ≥ 500
 ≥ 750
 ≥ 1000

Pooled PATHWAY + NAVIGATOR
Overall population
 ≥ 300
 300 to < 450
 ≥ 450

528/0.93
219/0.79
99/0.92
120/0.68
99/0.68
36/0.78
17/1.16

665/0.78
286/0.68
127/0.81
159/0.57

531/2.10
222/2.66
95/2.22
127/3.00
110/2.97
40/3.39
16/4.41

669/1.92
287/2.35
116/2.03
171/2.56

0.12 0.25 2.001.00

Rate ratio (95% CI)

Favours placeboFavours tezepelumab

0.50

0.44 (0.37, 0.53)
0.30 (0.22, 0.40)
0.41 (0.27, 0.64)
0.23 (0.15, 0.34)
0.23 (0.15, 0.35)
0.23 (0.11, 0.46)
0.26 (0.10, 0.71)

0.40 (0.34, 0.48)
0.29 (0.22, 0.38)
0.40 (0.26, 0.60)
0.22 (0.15, 0.33)

Tezepelumab 210 mg Q4W
n/estimate

Placebo
n/estimate

Rate ratio
(95% CI)
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smooth muscle contractility caused by mast cell infiltration and airway 
inflammation.67,68 Accordingly, tezepelumab's ability to reduce AHR to 
mannitol and methacholine is consistent with tezepelumab reducing 
mast cell and airway smooth muscle cell activation.32,34 AHR reduction 
with tezepelumab was shown to be independent of patients' baseline 
blood eosinophil count and FeNO level,69 indicating an effect beyond 
suppression of type 2 pathways. Other potential non-type 2 effects 
of TSLP inhibition by tezepelumab include the reduction of airway re-
modelling through reduced airway smooth muscle cell migration, fi-
broblast activation and epithelial-mesenchymal transition.70–73

10  |  DISCUSSION

Coexisting, biomarker-identified asthma phenotypes in the same pa-
tient are prevalent in severe asthma.74 Patients with allergic asthma 
may have elevated blood eosinophil counts, while patients with (in-
trinsic) eosinophilic asthma may have clinical or biomarker-based 
evidence of allergy. Therefore, effective treatment is required to ad-
dress both allergic and eosinophilic inflammation.

For biologics that target individual components of the inflam-
matory cascade, the assessment of the clinical, inflammatory and 

biomarker-based phenotypes for each patient is required to inform 
which biologic therapy they are most likely to respond to. However, 
even with this information, it is difficult to know which component 
of the disease is most significant. Targeting a broader range of in-
flammatory pathways increases the likelihood of the patient having 
a beneficial clinical response and enables a broader population of 
patients to benefit from treatment. As summarized in this review, 
randomized controlled trials have demonstrated the efficacy of teze-
pelumab in patients with an allergic severe asthma phenotype and/
or an eosinophilic severe asthma phenotype, as well as in patients 
with nonallergic and noneosinophilic (type 2-low) severe asthma phe-
notypes.28,46 This evidence indicates that tezepelumab has efficacy 
across the currently known severe asthma phenotypes, making it a 
suitable therapeutic option for a broader range of patients than other 
approved biologics. It should be noted, however, that in the phase 
3 SOURCE study in patients with oral corticosteroid-dependent 
asthma, there was no significant reduction in oral corticosteroid dose 
with tezepelumab versus placebo in the overall population, although 
an oral corticosteoid-sparing effect was observed in participants with 
baseline blood eosinophil counts of at least 150 cells/μL.75

TSLP has been shown to play a key role in the pathology and patho-
genesis of asthma, particularly affecting both allergic and eosinophilic 

F I G U R E  6  AAER over 52 weeks (PATHWAY, NAVIGATOR) or 104 weeks (DESTINATION) in patients with perennial aeroallergen 
sensitization and eosinophilic asthma from randomized controlled trials with tezepelumab. Omalizumab-eligible patients were not previously 
treated with omalizumab. Perennial aeroallergen sensitization was defined as at least one positive fluorescence enzyme immunoassay 
test result for specific IgE against a specific perennial aeroallergen: cat dander, dog dander, cockroach, Dermatophagoides farinae, 
Dermatophagoides pteronyssinus or mould mix. AAER, annualized asthma exacerbation rate; BEC, blood eosinophil count; CI, confidence 
interval; EU, European Union; Q4W, every 4 weeks; US, United States.

Baseline BEC and allergic status
NAVIGATOR
Overall population
 BEC ≥ 300 cells/µL + positive
 for perennial allergy
 BEC ≥ 300 cells/µL + eligible  
 for omalizumab (EU label)
 BEC ≥ 300 cells/µL + eligible 
 for omalizumab (US label)

Pooled PATHWAY + NAVIGATOR
Overall population
 BEC ≥ 300 cells/µL + positive
 for perennial allergy
 BEC ≥ 300 cells/µL + sensitization
 to mould

DESTINATION
Overall populationa

 BEC ≥ 300 cells/µL + positive
 for perennial allergy

528/0.93
143/0.81

82/0.81

81/0.86

665/0.78
181/0.69

60/0.75

528/0.82
143/0.76

531/2.10
148/2.66

82/2.94

75/2.47

669/1.92
179/2.36

60/2.53

531/1.93
148/2.40

0.12 2.001.00

Rate ratio (95% CI)

Favours placeboFavours tezepelumab

0.25 0.50

0.44 (0.37, 0.53)
0.31 (0.21, 0.44)

0.28 (0.17, 0.45)

0.35 (0.21, 0.56)

0.40 (0.34, 0.48)
0.29 (0.21, 0.41)

0.29 (0.16, 0.54)

0.42 (0.35, 0.51)
0.32 (0.22, 0.45)

Tezepelumab 210 mg Q4W
n/estimate

Placebo
n/estimate

Rate ratio
(95% CI)
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inflammatory mechanisms within the lung.30,44 Therefore, TSLP rep-
resents an important therapeutic target in severe asthma treatment. The 
efficacy findings across various asthma phenotypes and biomarker sub-
groups may be due to TSLP, the target of tezepelumab, acting at the top 
of and throughout the inflammatory cascade, on multiple inflammatory 
pathways, which may lead to broader effects on inflammation.23

In conclusion, by targeting TSLP at the top of and throughout 
the inflammatory cascade, tezepelumab has an impact on multiple 
inflammatory pathways. Therefore, tezepelumab can affect disease 
pathobiology more broadly than biologics that only target specific 
downstream type 2 pathways. Tezepelumab has the potential to treat 
more than one asthma phenotype, including patients whose disease 
is driven by both allergic and eosinophilic mechanisms (Box  1). The 
mechanism of action of tezepelumab and clinical evidence of the ef-
ficacy of this treatment enable it to address the challenges that arise 
during the management of patients who may be eligible for multiple 
biologics and whose asthma phenotype may evolve over time (Box 2). 
Currently, these challenges substantially contribute to the complexity 
of managing severe asthma. Based on this perspective, tezepelumab 
is a highly efficacious treatment option for patients with coexisting 
allergic and eosinophilic phenotypes in severe, uncontrolled asthma.
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BOX 2 Future research perspectives

•	 Tezepelumab may help to address the challenges that 
arise during the management of patients with severe 
asthma who may be eligible for multiple biologic treat-
ments and whose asthma phenotype may evolve over 
time.

•	 Real-world evidence of the efficacy of tezepelumab in a 
broad range of patients with severe, uncontrolled asthma 
is required to support findings from clinical trials.
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