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Abstract

Background: Tezepelumab is a human monoclonal antibody that blocks activity of
thymic stromal lymphopoietin (TSLP). In the phase lIb PATHWAY study (NCT02054130),
tezepelumab significantly reduced annualized asthma exacerbation rates (AAERs) ver-
sus placebo in adults with severe, uncontrolled asthma. We evaluated the effects of
tezepelumab in reducing type 2 (T2) inflammatory biomarker levels in the PATHWAY
population, and the relationship between baseline T2 biomarker levels and AAER.
Methods: Adults with severe, uncontrolled asthma (n = 550) were randomized to
tezepelumab (70 mg or 210 mg every 4 weeks, or 280 mg every 2 weeks) or placebo for
52 weeks. Blood eosinophil count, fractional exhaled nitric oxide (FeNO), and serum
total immunoglobulin (Ig)E, interleukin (IL)-5, IL-13, periostin, thymus and activation-
regulated chemokine (TARC), and TSLP were measured at baseline and over 52 weeks.
AAERs were analyzed by baseline threshold (high/low) biomarker levels.

Results: Positive correlations were observed between T2 inflammatory biomarkers
(blood eosinophil count, FeNO, IL-5, IL-13 and periostin) at baseline. At Week 52, treat-
ment with tezepelumab 210 mg reduced all biomarker levels measured from baseline
versus placebo. Exacerbations were reduced by 55-83% in the pooled tezepelumab
cohort versus placebo, irrespective of baseline blood eosinophil count, FeNO, or
serum total IgE, IL-5, IL-13, periostin, TARC, or TSLP, when these biomarkers were
assessed individually.

Conclusion: At baseline, positive correlations between specific T2 inflammatory bio-
markers were observed. Tezepelumab reduced multiple T2 inflammatory biomarkers,
which indicates decreased airway inflammation, and reduced exacerbations irrespec-

tive of baseline T2 biomarker profiles in patients with severe asthma.

KEYWORDS
asthma, biomarkers, inflammation

Abbreviations: AAER, annualized asthma exacerbation rate; Cl, confidence interval; FeNO, fractional exhaled nitric oxide; Ig, immunoglobulin; IL, interleukin; MAD, median absolute
deviation; ppb, parts per billion; Q2W, every 2 weeks; Q4W, every 4 weeks; RR, rate ratio; T2, type 2; TARC, thymus and activation-regulated chemokine; TSLP, thymic stromal

lymphopoietin.
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GRAPHICAL ABSTRACT

This phase Ilb, randomized, double-blind, placebo-controlled clinical trial evaluates the effects of tezepelumab in reducing type 2
inflammatory biomarkers and the relationship between baseline biomarker levels and annualized asthma exacerbation rates. Exacerbations
are reduced by 55-83% in the pooled tezepelumab cohort compared to placebo, irrespective of baseline type 2 biomarker levels. At Week
52, treatment with tezepelumab reduces the levels of all measured biomarkers.

Abbreviations: FeNO, fractional exhaled nitric oxide; IgE, immunoglobulin E; IL, interleukin; TARC, thymus and activation-regulated

chemokine; TSLP, thymic stromal lymphopoietin

1 | INTRODUCTION

Asthma affects more than 300 million people worldwide, of whom
up to 10% have severe asthma.>? Approximately half of people with
severe asthma have uncontrolled disease despite adherence to in-
haled therapies, including glucocorticoids, long-acting p, agonists,
and long-acting muscarinic agonists.® The majority of these patients
have evidence of type 2 (T2) inflammation, with high blood eosino-
phil counts and fractional exhaled nitric oxide (FeNO) levels.* These
patients are candidates for biologic medications directed against
specific T2 inflammatory mediators (eg, interleukin [IL]-5, IL-4/IL-
13, and immunoglobulin [Ig]E). However, these biologics have indi-
cations limited to eosinophilic and allergic asthma, and have been
shown to be less effective in patients with low levels of T2 biomark-
ers.”” Thus, there is a need for a treatment approach that benefits
patients across a broad range of inflammatory profiles.

Thymic stromal lymphopoietin (TSLP) is an epithelial cell-derived
cytokine that is implicated in the initiation and persistence of airway
inflammation in asthma.®"*° TSLP is released in response to airborne
triggers associated with asthma exacerbations including allergens,
viruses, cigarette smoke, and pollutants.®'*12 Levels of TSLP are in-
creased in the airways of patients with asthma and correlate with
disease severity.1%*3%* TSLP plays a major role in the activation of
dendritic cells, leading to the differentiation and maturation of T-
helper 2 cells,”?
lymphoid cells (ILC2s).8:1¢

Tezepelumab is a human monoclonal antibody (IgG2)) that

as well as activation of mast cells and type 2 innate

binds specifically to TSLP, preventing it from interacting with its
heterodimeric receptor, comprised of the TSLP receptor chain and

the IL-7 receptor a-chain.'’"Y? In the phase lIb PATHWAY study,
tezepelumab was well tolerated and reduced asthma exacerbations
by up to 71% versus placebo in patients with severe, uncontrolled
asthma, irrespective of baseline blood eosinophil count, FeNO level,
and T2 inflammatory status (T2-high was defined as IgE >100 IU/ml
and a blood eosinophil count 2140 ceIIs/uI).lg'20 This post hoc anal-
ysis of the PATHWAY study investigated: (a) correlations between
levels of a broad range of T2 inflammatory biomarkers (including
cytokines and chemokines) at baseline; (b) the effects of tezepe-
lumab on levels of these biomarkers; and (c) the relationship be-
tween baseline T2 biomarker levels and response to tezepelumab

as measured by the annualized asthma exacerbation rate (AAER).

2 | METHODS

2.1 | Study design and patients

PATHWAY was a phase llb, multicenter, randomized, double-blind,
placebo-controlled trial (ClinicalTrials.gov identifier: NCT02054130).
The full design and inclusion and exclusion criteria have been de-
scribed previously.'® Eligible patients were current non-smokers,
18-75 years old, with severe asthma that was inadequately con-
trolled despite treatment with medium-dose (250-500 pg/day fluti-
casone dry powder inhaler or equivalent) or high-dose (> 500 pug/day
fluticasone dry powder inhaler or equivalent) inhaled corticosteroids
plus a long-acting B, agonist. Patients were required to have expe-
rienced at least two asthma exacerbations requiring systemic cor-
ticosteroids, or at least one exacerbation requiring hospitalization,
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in the 12 months before trial entry. Study participants were rand-
omized 1:1:1:1 to receive subcutaneous injections of tezepelumab
70 mg every 4 weeks (Q4W), 210 mg Q4W, 280 mg every 2 weeks
(Q2W), or placebo Q2W, for 52 weeks. The primary efficacy end
point was the AAER over 52 weeks.

This trial was conducted in accordance with the ethical prin-
ciples of the Declaration of Helsinki, the International Council for
Harmonisation guidelines for good clinical practice, and applicable
regulatory requirements. Approvals from independent ethics com-
mittees were obtained, and all patients provided written informed
consent before participating in the study.

2.2 | Biomarker analyses

Correlations between the following biomarkers at baseline were
assessed: blood eosinophil count, FeNO level (also measured at
Week 8), and serum concentrations of total IgE, IL-5, IL-13, periostin,
thymus and activation-regulated chemokine (TARC, also known as
chemokine [C-C motif] ligand 17 [CCL-17]), and TSLP. Change from
baseline to Weeks 4, 12, 20, 28, 40, and 52 in these biomarkers was
also assessed.

Blood eosinophil count was determined at a centralized labora-
tory using a standard clinical hematology analyser with automated
or manual differentials using Wright-Giemsa stains. FeNO was mea-
sured using a NIOX MINO airway inflammation monitor (Circassia
Pharmaceuticals Inc.) to perform a standardized single-breath test, as
per American Thoracic Society recommendations.?! Immunoassays
were used to determine serum total IgE levels (Phadia, Thermo
Fisher), IL-5 (Quanterix), 1L-13 (Quanterix), periostin (Abbott), and
TARC (R&D Systems). Post-baseline IL-5 and TARC levels were not
assessed in the tezepelumab 70 mg Q4W group. An electrochemi-
luminescence fit-for-purpose S-PLEX assay (Meso Scale Discovery)

was used to quantify serum levels of TSLP.

2.3 Analysis of exacerbation rates according to
baseline levels of T2 biomarkers

An asthma exacerbation was defined as worsening of asthma that
led to use of systemic corticosteroids for at least 3 days, an emer-
gency room visit that required systemic corticosteroids for at least
3 days, or hospitalization. The AAER was defined as the total num-
ber of asthma exacerbations in each treatment arm/total person-
year follow-up. The AAER was analyzed according to baseline
biomarker subgroup using standard, clinically used cut-offs (where

)22726

available or median values.

2.4 | Statistical analyses

Correlation values for baseline biomarker levels were generated using
the Spearman rank method, and median percentage change from

baseline assessments was used for time-course plots. Nominal p values
are presented for correlations between biomarker levels at baseline.

To evaluate the relationship between high and low baseline bio-
marker status and AAER, we defined patient subgroups with the
following baseline biomarker thresholds: a blood eosinophil count
of 150 or 300 cells/ul, FeNO levels of 25 or 50 ppb, and levels of IL-
5, IL-13, IgE, TARC, periostin, and TSLP above or below the median
value.

Rate ratios and 95% confidence intervals for AAER within each
baseline biomarker category (high or low) were estimated from a
negative binomial regression model, with treatment group (new bi-
nary indicator: all tezepelumab doses pooled together into one group
vs placebo), baseline blood eosinophil count (2250 or <250 cells/pl),
and baseline inhaled corticosteroid dose level (medium or high) as
covariates. The results of these analyses were presented graphically
using a forest plot.

The effect of treatment on the unadjusted exacerbation rate
over 52 weeks according to baseline biomarker level ranges was vi-
sualized using locally weighted regression and smoothing scatter-
plots (LOESS)?’ for placebo and pooled tezepelumab dose groups.
LOESS plots were generated to show the relative contribution of
each variable to the AAER (DIRECT method with smoothing parame-
ter equal to 1). The x-axis was truncated to capture clinically relevant
values for each baseline biomarker.

Data presented focus primarily on the tezepelumab 210 mg
QA4W (selected for phase Ill clinical studies) and pooled tezepelumab

dose groups.

3 | RESULTS

3.1 | Baseline characteristics in patients from
PATHWAY

In total, 550 patients were randomized to receive subcutaneous
tezepelumab 70 mg Q4W (n = 138), 210 mg Q4W (n = 137), 280 mg
Q2W (n = 137), or placebo Q2W (n = 138). Baseline demograph-
ics and clinical characteristics of the overall population have been
previously reported and were similar across all treatment groups.18

Baseline levels of T2 biomarkers are reported in Table 1.

3.2 | Baseline correlations between biomarkers

At baseline, positive correlations were observed for IL-5 with blood
eosinophil counts (r =.7) and levels of FeNO (r = .5), periostin (r = .4),
and IL-13 (r = .7) (Figure 1A-D; all nominal p < .0001). Positive cor-
relations were also observed at baseline for IL-13 with blood eosino-
phil counts (r = .7) and levels of FeNO (r = .4) and periostin (r = .5)
(Figure 1E-G; all nominal p < .0001). Blood eosinophil counts and
FeNO levels were positively correlated at baseline (Figure 1H; r = .4;
nominal p <.0001). No correlations were found between IgE, TARC,
or TSLP and any of the other biomarkers assessed.
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TABLE 1 Baseline clinical
characteristics

Placebo
(N =138)

Blood eosinophil count, cells/pl

Mean (+SD)

Median (min, max)
FeNO, ppb

Mean (+SD)

Median (min, max)
IgE, IU/ml

Mean (+SD)

Median (min, max)
IL-5, pg/ml

n

Mean (+SD)

Median (min, max)
IL-13, pg/ml

n

Mean (+SD)

Median (min, max)
Periostin, ng/ml

Mean (+SD)

Median (min, max)
TARC, pg/ml

n

Mean (+SD)

Median (min, max)
TSLP, fg/ml

n

Mean (+SD)

Median (min, max)

380 (328)
275 (0, 1,870)

37.8(39.7)
22.0(3.5,276.3)

474.5(1,271.6)
148.2 (6.0, 11,859.6)

132
1.13(1.77)
0.66 (0.03, 15.00)

101
0.06(0.08)
0.04 (0.008, 0.63)

23.1(10.1)
20.9 (8.6, 76.1)

137
415.3 (297.0)
315.8(65.4,1,795.8)

138
355.0(178.7)
313.6 (66.3, 969.8)

Tezepelumab
210 mg Q4W
(N=137)

365 (351)
280 (0, 3,180)

31.5(29.8)
22.0(4.0,152.5)

483.9 (1,402.5)
135.4 (2.0, 11,429.6)

126
1.88(7.33)
0.68 (0.04, 80.16)

89
0.06 (0.09)
0.03(0.008, 0.63)

23.2 (10.4)
22.0(6.2, 63.9)

133
405.7 (254.9)
342.5(94.9, 1,300.9)

136
422.8(289.8)
355.0(65.5, 2,260.0)

Pooled tezepelumab
(N=412)

367 (361)
280 (0, 3,990)

33.5(38.1)
22.0(2.0, 349.0)

388.2(1,018.4)
129.6 (2.0, 11,429.6)

255
1.47 (5.23)
0.60 (0.03, 80.16)

294
0.07 (0.11)
0.04 (0.008, 1.33)

22.9(11.0)
21.1 (6.2, 107.6)

266
411.8 (264.8)
351.3(36.5,2,000.0)

408
376.3 (353.8)
303.5(19.5, 4,735.8)

Abbreviations: FeNO, fractional exhaled nitric oxide; IgE, immunoglobulin E; IL, interleukin; ppb,
parts per billion; Q4W, every 4 weeks; SD, standard deviation; TARC, thymus and activation-
regulated chemokine; TSLP, thymic stromal lymphopoietin.

3.3 | Effect of tezepelumab treatment on
biomarker levels over 52 weeks

Blood eosinophil counts, FeNO levels, and serum levels of total IgE,
IL-5, IL-13, periostin, and TARC were reduced from baseline in pa-
tients who received tezepelumab 210 mg Q4W (Figure 2). Blood
eosinophil counts and levels of FeNO, IL-5, IL-13, and periostin were
reduced at the first post-baseline measurement time point (Week
4), while serum total IgE and TARC levels decreased gradually until
end of treatment at Week 52. Reductions in all biomarkers meas-
ured were maintained throughout the 52-week treatment period.
Data on change from baseline to Week 52 in serum TSLP levels are
not shown as the assay used to measure TSLP cannot distinguish
between unbound TSLP and TSLP bound to tezepelumab.

At Week 52, median percentage changes from baseline in levels
of all biomarkers measured were greater in the tezepelumab 210 mg

Q4W group than in the placebo group (Figure 3). At Week 52, the

most notable differences between the tezepelumab 210 mg Q4W
group and the placebo group were observed in levels of IL-5 (-60.0%
vs 2.8%) and IL-13 (-51.6% vs -1.5%), blood eosinophil counts
(-50.0% vs -3.0%), levels of FeNO (-25.2% vs 0.0%), serum total IgE
(-20.1% vs -1.4%), and TARC (-19.0% vs -6.7%). Minimal changes in
serum levels of periostin were observed during treatment (-13.6%
vs -5.4%). Median percentage changes from baseline to Week 52 in
biomarker levels in patients grouped by baseline blood eosinophil
counts (<150 cells/ul and 2150 cells/ul), and FeNO levels (<25 ppb
and 225 ppb) are presented in Table S1. The greatest reductions
from baseline in biomarker levels in the pooled tezepelumab group
were observed in patients with baseline blood eosinophil counts of
at least 150 cells/ul and FeNO levels of at least 25 ppb, followed by
patients with blood eosinophil counts of at least 150 cells/ul and
FeNO levels below 25 ppb.
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FIGURE 1 Baseline correlations between serum levels of IL-5 and IL-13 and other biomarkers of inflammation. Spearman correlation
coefficients (r) are shown. Data are presented on the log scale. Abbreviations: FeNO, fractional exhaled nitric oxide; IL, interleukin; ppb,
parts per billion
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3.4 | Effectof tezepelumab treatment on AAER:
relationship to baseline levels of T2 biomarkers

Owing to the small number of patients in the biomarker subgroups,
results are reported for the pooled tezepelumab treatment group
only. At Week 52, the AAER was reduced from baseline by 66% in
the pooled tezepelumab group versus placebo. Reductions from
baseline in AAER at Week 52 were observed irrespective of baseline
high and low T2 inflammatory status, as determined by cut-offs ap-
plied for blood eosinophil count, FeNO, serum total IgE, IL-5, IL-13,
periostin, TARC, and TSLP. Reductions versus placebo ranged from
55% to 83% in the pooled tezepelumab cohorts (Figure 4).

The effect of tezepelumab treatment on AAER in patients with
high and low biomarker levels was corroborated by LOESS plots
showing AAER at Week 52 versus baseline biomarker levels for
pooled tezepelumab dose groups (Figure S1). In the placebo group,
there was a trend toward a higher AAER with increasing baseline
levels of FeNO and IL-5, and to a lesser extent with increasing base-
line blood eosinophil counts, while in the pooled tezepelumab group
reductions in AAER were maintained across the range of baseline
blood eosinophil counts and levels of FeNO and IL-5. AAERs in the
placebo group were similar across the range of baseline levels of
serum total IgE, IL-13, periostin, TARC, and TSLP. In the pooled teze-
pelumab treatment group, AAER was consistently lower than in the
placebo group across the range of baseline levels of serum total IgE,
IL-13, periostin, TARC, and TSLP.

4 | DISCUSSION

This post hoc analysis of the PATHWAY study population extended
previous investigations of the effect of tezepelumab on levels of
T2 biomarkers (blood eosinophil count, FeNO, and serum total IgE)
through evaluation of inflammatory mediators including serum IL-
5, IL-13, periostin, TARC, and TSLP. The effect of tezepelumab on
these biomarkers and cytokines throughout the treatment period,
and in relation to the AAER, was evaluated in a cohort of patients
with severe asthma.

Baseline levels of serum IL-5, IL-13, and periostin correlated sig-
nificantly with baseline blood eosinophil counts and FeNO levels,
which suggests that these circulating mediators are associated with
inflammation in this study population of patients with severe, un-
controlled asthma. After 52 weeks of treatment with tezepelumab,
levels of these T2 inflammatory mediators were substantially re-
duced from baseline. When assessed in patients grouped by baseline
blood eosinophil counts and FeNO levels, the greatest reductions in
biomarker levels with tezepelumab were observed in patients with
baseline blood eosinophil counts of at least 150 cells/ul and FeNO
levels of at least 25 ppb, followed by patients with baseline blood
eosinophil counts of at least 150 cells/ul and FeNO levels below
25 ppb. These data further demonstrate that blocking TSLP impacts
multiple key downstream inflammatory mediators and is effective in
reducing airway inflammation in patients with severe asthma.

Levels of IL-5, IL-13, and FeNO, and blood eosinophil counts,
were reduced during the first 4 weeks of treatment with tezepe-
lumab 210 mg Q4W. These early responses to tezepelumab suggest
that TSLP-induced release of T2 inflammatory mediators may be
inhibited and the reduction is sustained over a 52-week treatment
period. By contrast, serum total IgE levels gradually decreased over
the 52-week treatment period. Although IL-4 was not directly mea-
sured in this study, the gradual reduction in IgE levels may be a con-
sequence of reduced IL-4 and IL-13 levels, resulting in a progressive
reduction in immunoglobulin class switching from IgM to IgE isotype
production.?®

In this study, we show that reductions in exacerbation rates
were observed after treatment with tezepelumab in the pooled dose
group, irrespective of baseline levels of T2 inflammatory biomarkers,
such as blood eosinophil count (including in patients with blood eo-
sinophil counts of at least 150 cells/ul and below 150 cells/ul), FeNO,
and serum levels of IgE, IL-5, IL-13, periostin, TARC, and TSLP, when
these biomarkers were assessed individually. Interestingly, a recent
study found no association between periostin levels and exacerba-
tions.?? Using LOESS plots, we have also shown that exacerbation
rates in the placebo cohort were strongly dependent upon baseline
levels of FeNO and IL-5. Furthermore, exacerbation rates in the pla-
cebo group were slightly higher among patients with high baseline
blood eosinophil counts than those with low baseline blood eosin-
ophil counts. This observation is consistent with findings of other
studies of biologics.?%2°

There are few published studies in which circulating levels of IL-5
and IL-13 have been assessed in patients with severe asthma. While
blood eosinophil counts and FeNO levels have been shown to be
correlated with IL-5 mRNA expression in the sputum of patients with
asthma,®° this is the first study to measure both circulating levels of
IL-5 and IL-13 in a large cohort. The significant relationship between
these baseline biomarkers observed in the current study further
supports the use of IL-5 and IL-13, in addition to blood eosinophil
counts and levels of FeNO and IgE, in the initial evaluation of pa-
tients with severe, uncontrolled asthma.

At baseline, serum TSLP levels were in the femtogram range,
which, to our knowledge, has not been reported before in patients
with asthma. This may be owing to the high sensitivity of the TSLP
assay used in PATHWAY compared with assays used in previous
studies.3! TSLP levels were similar between the tezepelumab and
placebo groups at baseline. Treatment with tezepelumab reduced
exacerbation rates irrespective of baseline TSLP levels, demonstrat-
ing that baseline levels of circulating TSLP were not predictive of
response. No correlations were observed between TSLP levels and
blood eosinophil count and levels of FeNO, serum total IgE, IL-5, or
IL-13. Circulating levels of TSLP may not reflect expression levels in
the lung owing to the episodic and proximal release of TSLP.32

The changes in biomarker levels observed during treatment
with tezepelumab in our study provide important insights into the
effects of TSLP in asthma. As an epithelial cell-derived cytokine
that plays a key role in polarizing naive T cells toward a T-helper
2 inflammatory phenotype,’ as well as activating T-helper 2 cells
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FIGURE 3 Median percentage change from baseline to Week 52 in biomarker levels. FeNO, fractional exhaled nitric oxide; IgE,
immunoglobulin E; IL, interleukin; ppb, parts per billion; Q4W, every 4 weeks; TARC, thymus and activation-regulated chemokine

and ILC2s,*¢3% TSLP has been shown to induce high local and sys-
temic concentrations of IL-4, IL-5, and IL-13 in animal models %3
Blocking TSLP with tezepelumab in the current study resulted in
substantial reductions in blood eosinophil counts and their me-
diator, 1L-5,%% as well as in IL-13 and its downstream biomarkers,
FeNO, and TARC.3¢%7 Although IL-33 and IL-25 levels were not
measured in this study, both of these biomarkers, as well as TSLP,
have been described as alarmins of T2 inflammation.®®#* Thus,
the partial suppression of IL-5 and IL-13 levels suggests that other
epithelial cell-derived mediators of T2 inflammation may remain
active and continue to release mediators and cytokines, including
IL-33 or IL-25, which continue to be functional during therapeu-
tic inhibition of TSLP and may contribute to T2 cytokine release.
Furthermore, T-helper 2 memory cells, ILC2s, eosinophils, and
mast cells*? may also continue to release these cytokines for peri-
ods of time in the absence of elevated circulating TSLP.

A limitation of this study is that patients in PATHWAY were
receiving medium- or high-dose inhaled corticosteroids, which
may have affected baseline blood eosinophil counts and FeNO
levels.*>** Furthermore, this study did not assess transcriptomic
data; therefore, protein levels could not be compared with gene
expression levels. In addition, samples were not collected from
lung tissue, or eosinophil counts from bronchoalveolar lavage fluid,
which may have provided insight into inflammation localized to the
lung. However, the effect of tezepelumab on airway inflammation
was investigated in the recently completed phase 2 CASCADE
study.*> Tezepelumab was found to reduce airway eosinophil

counts versus placebo in bronchial biopsy samples from patients
with moderate-to-severe uncontrolled asthma, irrespective of
levels of inflammatory biomarkers (blood eosinophils, FeNO, and
serum total IgE, IL-5, IL-13) at baseline. This was associated with a
reduction in T2 biomarkers, including blood eosinophil count and
FeNO. The improvements in exacerbation rates and other clinical
outcomes observed with tezepelumab in clinical studies including
the PATHWAY study are therefore likely to be at least partly driven
by reductions in eosinophilic airway inflammation. Interestingly,
tezepelumab treatment was also associated with a reduction in
airway hyperresponsiveness, indicating possible additional ben-
efits of tezepelumab beyond reducing T2 airway inflammation.*’
In a phase Il study of patients with uncontrolled asthma despite
treatment with inhaled corticosteroids, tezepelumab reduced the
proportion of patients with airway hyperresponsiveness and de-
creased eosinophilic inflammation in bronchoalveolar lavage fluid
and airway tissue.*®

In conclusion, positive correlations between specific T2 inflam-
matory biomarkers that were observed at baseline demonstrate the
robust relationships between several biomarkers of T2 inflammation.
We have further demonstrated that tezepelumab reduces levels of
inflammatory mediators, which may be reflective of decreased air-
way inflammation, and reduces exacerbations irrespective of base-
line levels of a broad range of T2 inflammatory biomarkers when
biomarkers were assessed individually. Treatment with tezepelumab
reduced exacerbation rates irrespective of baseline TSLP levels,
demonstrating that baseline levels of circulating TSLP were not
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Placebo Pooled tezepelumab RR RR
n¥/rate n?/rate (95% CI) P value
Overall population 138/0.72 412/0.24 —a— : 0.34 (0.23-0.49)°  <.001*
Blood eosinophil count (cells/pL) 1
<150 33/0.89 98/0.22 —a— : 0.28 (0.13-0.59) <.001*
=150 105/0.67 314/0.24 —a— 1 0.36 (0.23-0.56) <.001*
<300 73/0.58 214/0.25 —— : 0.45 (0.27-0.77) .004*
=300 65/0.88 198/0.22 —a— 1 0.26 (0.15-0.44) <.001*
FeNO (ppb) :
<25 74/0.53 227/0.25 —a— 1 0.44 (0.26-0.74) .002*
=225 63/0.96 178/0.23 —a— : 0.26 (0.15-0.46) <.001*
<50 104/0.57 336/0.25 —a— 1 0.44 (0.28-0.69) <.001*
=50 33/1.24 69/0.20 HE— : 0.17 (0.08-0.35) <.001*
IgE (IU/mL) 1
< median (133.75) 65/0.67 210/0.24 —a— : 0.38 (0.23-0.64) <.001*
= median (133.75) 73/0.77 202/0.24 —a— 1 0.30 (0.17-0.52) <.001*
IL-5 (pg/mL)° :
< median (0.61) 64/0.69 129/0.21 —a— 1 0.31(0.17-0.59) <.001*
2 median (0.61) 68/0.81 126/0.23 —a— : 0.29 (0.16-0.55) <.001*
IL-13 (pg/mL) 1
< median (0.035) 51/0.72 146/0.18 —a— : 0.25(0.13-0.47) <.001*
= median (0.035) 50/0.91 148/0.30 —a— 1 0.33 (0.19-0.58) <.001*
Periostin (ng/mL) :
< median (20.97) 69/0.66 203/0.26 A 1 0.42 (0.24-0.72) .002*
= median (20.97) 69/0.78 204/0.22 —a— : 0.27 (0.15-0.46) <.001*
TARC (pg/mL)° 1
< median (338.5) 75/0.72 123/0.24 —a— : 0.36 (0.19-0.66) .001*
= median (338.5) 60/0.75 139/0.19 —a— 1 0.26 (0.14-0.49) <.001*
TSLP (fg/mL) :
< median (306.125)  64/0.63 206/0.24 —a— 1 0.41 (0.23-0.73) .002*
> median (306.125)  72/0.81 198/0.24 —a— : 0.29 (0.18-0.48)  <.001*
1
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FIGURE 4 AAER by baseline biomarker category at Week 52. AAER = the total number of asthma exacerbations/total person-year
follow-up in each group. *p values are nominal. Gray shaded area shows the response of the overall population. ®n refers to the number of
patients within each subgroup based on baseline status. "AAER reduction from baseline at Week 52 vs placebo was 62% with tezepelumab
70 mg Q4W, 71% with tezepelumab 210 mg Q4W, and 66% with tezepelumab 280 mg Q2W. “Data based on tezepelumab 210 mg Q4W and
280 mg Q2W data only; IL-5 and TARC were not measured in the tezepelumab 70 mg Q4W cohort. AAER, annualized asthma exacerbation
rate; Cl, confidence interval; FeNO, fractional exhaled nitric oxide; IgE, immunoglobulin E; IL, interleukin; ppb, parts per billion; Q2W, every

2 weeks; Q4W, every 4 weeks; RR, rate ratio; TARC, thymus and activation-regulated chemokine; TSLP, thymic stromal lymphopoietin

predictive of response. Future studies of tezepelumab are needed to

confirm these findings.
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