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Abstract 

Background:  Tezepelumab is a human monoclonal antibody that blocks the activity of the epithelial cytokine 
thymic stromal lymphopoietin. The efficacy, safety and oral corticosteroid-sparing potential of tezepelumab are 
being investigated in two ongoing, phase 3, randomized, double-blind, placebo-controlled studies (NAVIGATOR 
[NCT03347279] and SOURCE [NCT03406078]). DESTINATION (NCT03706079) is a long-term extension (LTE) of these 
studies.

Methods:  DESTINATION is a randomized, double-blind, placebo-controlled LTE study in adults (18–80 years old) and 
adolescents (12–17 years old) with severe, uncontrolled asthma who are receiving treatment with medium- or high-
dose inhaled corticosteroids plus at least one additional controller medication with or without oral corticosteroids. 
The study population will comprise patients who complete the 52- and 48-week NAVIGATOR and SOURCE studies, 
respectively. Patients who were randomized to receive tezepelumab 210 mg every 4 weeks (Q4W) in either predeces‑
sor study will continue to receive this regimen for 1 year; those who were previously randomized to receive placebo 
will be re-randomized (1:1) to receive either tezepelumab 210 mg Q4W or placebo for 1 year. Patients will receive 
their prescribed controller medications throughout DESTINATION and study physicians will have the opportunity to 
down- or up-titrate dosage of these medications, if appropriate. The primary objective is to evaluate the long-term 
safety and tolerability of tezepelumab over 104 weeks (inclusive of the treatment period of either predecessor study). 
The secondary objective is to assess the long-term effect of tezepelumab on asthma exacerbations. Patients recruited 
from SOURCE will be followed up post-treatment for 12 weeks. Patients recruited from NAVIGATOR who complete 
100 weeks of tezepelumab treatment will be eligible for either 12 weeks of follow-up or a 36-week extended follow-
up during which the clinical benefit of tezepelumab after treatment cessation will be investigated.

Discussion:  DESTINATION will evaluate the long-term safety, tolerability and efficacy of tezepelumab versus pla‑
cebo with continued dosing for up to 2 years. DESTINATION will also evaluate the clinical effect of tezepelumab after 
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Background
Biological therapies targeting type 2 (T2) inflamma-
tory cytokines, comprising anti-immunoglobulin (Ig)E 
and anti-interleukin (IL)-4/IL-13, IL-5 and IL-5R, have 
emerged as promising treatment options for patients 
with severe asthma [1]; however, data on the long-term 
safety and efficacy of these treatments are primarily 
derived from open-label, single-arm clinical trials [2–
7]. The majority of these trials are limited by the lack 
of inclusion of a placebo group with which to compare 
the effects of biologic treatment and to support inter-
pretation of the findings. The inclusion of a control 
group would also have provided further contextualiza-
tion of pharmacologically unexpected adverse events 
[8]. Although double-blind extension studies of biolog-
ics for the treatment of severe asthma have been con-
ducted, these have been limited to extended treatment 
periods of less than 1 year [9, 10]. Data on the effect of 
treatment cessation beyond the typical 12-week safety 
follow-up period in clinical trials are also generally 
lacking for available biologics.

Thymic stromal lymphopoietin (TSLP) is an epithelial-
derived cytokine produced in response to environmental 
and inflammatory stimuli (including allergens, viruses 
and other airborne particles) that is implicated in the ini-
tiation and maintenance of airway inflammation [11–13]. 
TSLP acts upstream of T2 inflammatory cytokines and 
regulates multiple downstream inflammatory cascades 
[11]. It also has effects on airway structural cells [14–18] 
and may contribute to neutrophilic inflammation [19, 
20]. The expression of TSLP is elevated in the airways of 
patients with asthma and correlates with disease severity 
[21, 22].

Tezepelumab is a human monoclonal antibody (IgG2λ) 
that binds specifically to TSLP, blocking it from inter-
acting with its heterodimeric  receptor, thereby inhibit-
ing the production of multiple inflammatory cytokines 
and activation of multiple cell types [23, 24] (Fig.  1). In 
the PATHWAY phase 2b study (ClinicalTrials.gov iden-
tifier: NCT02054130), treatment with tezepelumab sig-
nificantly reduced asthma exacerbations by up to 71% 
compared with placebo in patients with severe, uncon-
trolled asthma, irrespective of baseline inflammation sta-
tus. Improvements in lung function, asthma control and 
patient health-related quality of life were also observed 
[24, 25].

The efficacy and safety of tezepelumab are being been 
evaluated in an ongoing, phase 3, randomized, double-
blind, placebo-controlled trial (NAVIGATOR, Clini-
calTrials.gov identifier: NCT03347279), which aims to 
further investigate the significant reduction in asthma 
exacerbations observed with tezepelumab in the PATH-
WAY study. NAVIGATOR will also assess the effect 
of tezepelumab on lung function, asthma control and 
health-related quality of life in adults (18–80  years old) 
and adolescents (12–17  years old) with severe, uncon-
trolled asthma, irrespective of their disease phenotype. 
The oral corticosteroid- (OCS-) sparing potential of 
tezepelumab is being evaluated in an ongoing, phase 3, 
randomized, double-blind, placebo-controlled trial in 
adults with OCS-dependent asthma (SOURCE, Clinical-
Trials.gov identifier: NCT03406078), for which the pri-
mary endpoint is a reduction in the prescribed daily OCS 
maintenance dose. Secondary objectives in the SOURCE 
study include assessing the effect of tezepelumab on 
exacerbation rate, lung function and patient-reported 
outcomes, while reducing the OCS dose.

Patients who complete either the NAVIGATOR or 
SOURCE studies are eligible to enrol in DESTINATION 
(ClinicalTrials.gov identifier: NCT03706079), a long-
term extension (LTE) study that is evaluating the long-
term safety and tolerability of tezepelumab compared 
with placebo, with continued dosing for approximately 
1 year. During DESTINATION, study physicians have the 
opportunity to down- or up-titrate patients’ background 
medication, if appropriate. This LTE study also aims 
to evaluate the effect of treatment cessation after up to 
2 years of tezepelumab therapy in an exploratory analysis 
of patients recruited from NAVIGATOR who complete 
tezepelumab dosing during DESTINATION. This article 
describes the design and objectives of the phase 3 DES-
TINATION study in adults and adolescents with severe, 
uncontrolled asthma.

Methods
Study design
DESTINATION is an ongoing phase 3, multicentre, 
randomized, double-blind, placebo-controlled, parallel-
group LTE study aiming to evaluate the long-term safety 
and tolerability of tezepelumab 210  mg administered 
subcutaneously (SC) every 4  weeks (Q4W) in adults 
(18–80  years old) and adolescents (12–17  years old) 

treatment cessation. This LTE study aims to elucidate the long-term safety implications of receiving tezepelumab and 
to assess its potential long-term treatment benefits in patients with severe, uncontrolled asthma.

Trial registration:  NCT03706079 (ClinicalTrials.gov). Registered 15 October 2018.
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Fig. 1  Mechanism of action by which tezepelumab improves clinical outcomes in patients with severe asthma. TSLP is released from the airway 
epithelium in response to insults such as viruses, allergens and pollutants, triggering multiple inflammatory cascades. Tezepelumab specifically 
blocks TSLP from binding to its heterodimeric receptor, thereby inhibiting the production of various inflammatory cytokines and cell types. 
Treatment with tezepelumab has thus far been shown to reduce blood eosinophil count, IgE, IL-5, IL-13 and FeNO. FeNO fractional exhaled nitric 
oxide, IgE immunoglobulin E, IL interleukin, ILC2 type 2 innate lymphoid cell, Th T‑helper, TSLP thymic stromal lymphopoietin
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with severe, uncontrolled asthma receiving medium- to 
high-dose inhaled corticosteroids (ICS) and at least one 
additional asthma controller with or without OCS. To be 
eligible for enrolment into the DESTINATION study, at 
screening/randomization, patients from the NAVIGA-
TOR or SOURCE studies must have not met specific 
discontinuation criteria for either predecessor study and 
must have attended an onsite visit at the end of treatment 
in either predecessor study (week 52 or week 48 in NAVI-
GATOR or SOURCE, respectively; Fig.  2). Additional 
key inclusion and exclusion criteria for DESTINATION 
are shown in Table  1. Efficacy and safety endpoints for 
DESTINATION will be analysed over a 2-year period, 
inclusive of the treatment period of the NAVIGATOR or 
SOURCE predecessor studies.

DESTINATION will commence with a screening/
randomization visit at the end of treatment visit of the 
NAVIGATOR or SOURCE predecessor studies, at which 
time eligible patients will receive the first LTE dose of 
tezepelumab or placebo. The treatment period of DES-
TINATION will include that of either predecessor study, 
and will therefore be up to 104  weeks (the last dose of 
study drug will be administered at week 100). Patients 
who were previously randomized to receive placebo 
Q4W in either predecessor study will be re‑randomized 
1:1 at the screening/randomization visit of DESTINA-
TION to receive either tezepelumab 210  mg Q4W SC 

(administered using a single-use vial and syringe) or pla-
cebo Q4W. Patients who were previously randomized 
to receive tezepelumab 210 mg Q4W SC in either of the 
predecessor studies will continue to receive tezepelumab 
210 mg Q4W SC during DESTINATION. Double-blind-
ing will be maintained using an interactive voice/web 
response system. Given the randomization scheme used 
in the predecessor studies, the resulting overall patient 
distribution in DESTINATION will be approximately 3:1 
(tezepelumab:placebo).

Patients who complete the treatment period of DESTI-
NATION will enter one of two follow‑up periods (dur-
ing which they will stop receiving treatment). Patients 
recruited from NAVIGATOR will have the option to 
enter either a 12-week follow-up period or a 36‑week 
extended follow-up period. Those eligible for the 
extended follow-up period must complete tezepelumab 
or placebo dosing up to week 100, must not meet discon-
tinuation criteria, and must attend the end of treatment 
visit at week 104 of DESTINATION (Table  1). Patients 
recruited from SOURCE will only be permitted to enter 
the 12-week follow-up period.

For the duration of the study, all patients will receive 
their prescribed ICS plus additional controller medica-
tions (including long-acting β-agonists, leukotriene mod-
ifiers, theophylline and cromones) and investigators will 
be permitted to adjust these treatments as appropriate. 

Fig. 2  Study design. aIn light of the COVID-19 pandemic, the protocol was amended. Patients aiming to enrol in the DESTINATION study who are 
not able to attend an onsite end of treatment visit in either predecessor study will continue to participate in the 12-week safety follow-up period of 
either NAVIGATOR (up to week 64) or SOURCE (up to week 60) until on-site randomization and administration of the first dose of study treatment in 
the DESTINATION study can be conducted. bOnly patients from the NAVIGATOR predecessor study were eligible for a 36-week extended follow-up. 
EOT end of treatment, LTE long-term extension, Q4W every 4 weeks, R randomization, SC subcutaneously



Page 5 of 10Menzies‑Gow et al. Respir Res          (2020) 21:279 	

Patients will also be permitted to use OCS for the treat-
ment of asthma. If a patient’s asthma symptoms are well 
controlled and their lung function is stable for at least 
3  months, starting from visit 1, investigators will have 
the opportunity to down- or up-titrate their background 
asthma medication. These modifications to patients’ 
background medication will be performed in accordance 
with Global Initiative for Asthma 2018 guidelines (Fig. 3) 
[26].

In light of the COVID-19 pandemic, the DESTINA-
TION protocol has been amended to address the issue of 
social distancing and the possibility that site visits could 
be limited. Patients aiming to enrol in the DESTINA-
TION study who are not able to attend an onsite end of 
treatment visit in either predecessor study will continue 
to participate in the 12-week safety follow-up period of 
either NAVIGATOR (up to week 64) or SOURCE (up to 

week 60) until on-site randomization and administration 
of the first dose of study treatment in the DESTINATION 
study can be conducted. The protocol has also been 
amended so that the first two doses of study treatment 
must be administered at the study site. This amendment 
ensures that patients who are receiving tezepelumab for 
the first time will undergo appropriate safety monitoring 
onsite. If onsite randomization and administration of the 
first dose of study drug in DESTINATION are not pos-
sible by the end of the safety follow-up period of either 
predecessor study, the patient will not be enrolled in the 
DESTINATION study. After the first two doses of study 
treatment have been administered onsite, the amend-
ment specifically allows for telephone visits (when site 
visits are not possible) to collect appropriate efficacy and 
safety information, and for at‑home dosing of the study 
drug when possible.

To date (July 2020), this study has enrolled 886 patients 
from 182 study sites in 18 countries. Written informed 
consent will be obtained from all patients or their guardi-
ans before enrolment into the study and before entry into 
the extended follow-up period for eligible patients. The 
study will be conducted in accordance with the principles 
established in the Declaration of Helsinki and the Inter-
national Council for Harmonisation guidelines for good 
clinical practice.

Objectives and outcome measures
A summary of the primary and secondary objectives and 
endpoints for DESTINATION is given in Table  2. The 
primary objective is to evaluate the long-term safety and 
tolerability of tezepelumab over 104  weeks, inclusive of 
the treatment duration of the predecessor studies. Safety 
and tolerability will be assessed by monitoring adverse 
events (AEs), AEs of special interest (AESIs) and serious 
AEs (SAEs). The secondary objective is to evaluate the 
long-term effect of tezepelumab compared with placebo 
on asthma exacerbations, as assessed by the annualized 
asthma exacerbation rate (AAER), over the same 104-
week period.

DESTINATION will investigate a number of explora-
tory outcomes including, but not limited to, the immu-
nogenicity of tezepelumab at week 104 compared with 
baseline in the predecessor studies, as well as the effects 
of tezepelumab on pulmonary function, asthma con-
trol (assessed using the Asthma Control Questionnaire 
[ACQ]-6) and patient health status (measured using St 
George’s Respiratory Questionnaire). Exploratory out-
comes associated with asthma exacerbations include 
time to first exacerbation over 104  weeks, the propor-
tion of patients who are exacerbation-free at week 104 
and the annualized rate of exacerbations associated with 
hospitalization, emergency department visits or urgent 

Table 1  Key inclusion and exclusion criteria

ECG electrocardiogram
a  Patients with a basal cell carcinoma or a localized squamous cell carcinoma of 
the skin that was resected for cure will not be excluded

Key inclusion criteria at randomization
• Female or male patients who have not met tezepelumab discontinua‑

tion criteria and have attended the end of treatment visit in either the 
NAVIGATOR study (NCT03347279) or the SOURCE study (NCT03406078)

Key inclusion criteria for the extended follow-up period
• Patients who were enrolled from the NAVIGATOR study (NCT03347279) 

who:
 – completed dosing of tezepelumab or placebo up to week 100
 – did not discontinue treatment with either tezepelumab or placebo
 – attended the end of treatment visit (week 104)

Key exclusion criteria at randomization
• Pregnant, breastfeeding or lactating
• Any clinically important pulmonary disease other than asthma associ‑

ated with elevated peripheral eosinophil counts
• Any disorder that could, in the opinion of the investigator, affect the 

safety of the patient throughout the study, influence the study findings 
or their interpretation, or impede the patient’s ability to complete the 
study

• Current malignancy or malignancy that developed during a predeces‑
sor studya

• Treatment with systemic immunosuppressive/immunomodulat‑
ing drugs (e.g. methotrexate, cyclosporine) in the 12 weeks before 
randomization, with the exception of oral corticosteroids used in the 
treatment of asthma/asthma exacerbations

• Concurrent enrolment in another clinical study involving an investiga‑
tional product

• Any clinically meaningful abnormal finding during the predecessor 
study (demonstrated by physical examination, vital signs, ECG, haema‑
tology, clinical chemistry or urinalysis) that could, in the opinion of the 
investigator, affect the safety of the patient throughout the study, influ‑
ence the study findings or their interpretation, or impede the patient’s 
ability to complete the study

• Patients with important protocol deviations in either of the predecessor 
studies, assessed at the discretion of the sponsor

Key exclusion criteria for the extended follow-up period
• Discontinuation of tezepelumab during the treatment period of DESTI‑

NATION
• Patients who were enrolled from the SOURCE study (NCT03406078)
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care visits. The effect of tezepelumab in reducing OCS 
dose (50% or 100% reduction) and the long-term effect of 
tezepelumab in maintaining OCS dose at ≤ 5 mg will be 
explored in patients recruited from the SOURCE prede-
cessor study.

An additional exploratory outcome in patients who 
enter the 36-week extended follow-up period is the clini-
cal effect of tezepelumab after treatment cessation. The 
extended follow-up period aims to evaluate whether any 
clinical benefits (e.g. reduction in asthma exacerbations 
and improvements in lung function and ACQ-6 score) 
and pharmacodynamic effects (e.g.  changes in blood 

eosinophil counts, levels of fractional exhaled nitric 
oxide and IgE) observed with tezepelumab persist for up 
to 9  months after cessation of treatment. The relation-
ship between serum tezepelumab concentrations and the 
effects observed after cessation of treatment will also be 
explored.

Statistical considerations
No statistical hypotheses will be formally tested in this 
study. All data will be reported separately according to 
predecessor study. The safety and full analysis sets will 
comprise all patients who were randomized and who 

Fig. 3  Step-down of asthma background medication. aAdditional controller medications can be changed or their doses can be up-titrated 
or down-titrated at the discretion of the investigator. bIf the patient is not taking a combination of ICS/LABA and is taking a separate ICS and 
additional controller medication(s), reduce only the dose of ICS and maintain the same dose of the additional controller medication(s). ICS inhaled 
corticosteroid, LABA long-acting β2-agonist, OCS oral corticosteroid, PRN prescribed-as-needed, SABA short-acting β2-agonist

Table 2  Primary and secondary objectives and endpoints

All objectives relate to tezepelumab 210 mg Q4W SC

AAER annualized asthma exacerbation rate, AE adverse event, AESI adverse events of special interest, Q4W every 4 weeks, SAE serious adverse event, SC 
subcutaneously
a  Baseline is week 0 in predecessor study (NAVIGATOR or SOURCE)

Objective Endpoint

Primary objective

Evaluate the long-term safety and tolerability of tezepelumab in patients with severe asthma Exposure-adjusted incidence 
of AEs, AESIs and SAEs over 
104 weeks

Secondary objective

Assess the long-term effect of tezepelumab on asthma exacerbations in adults and adolescents with severe, uncon‑
trolled asthma, compared with placebo

AAER over 104 weeksa
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received at least one dose of tezepelumab or placebo 
in either of the predecessor studies, regardless of their 
enrolment into DESTINATION.

Subpopulations of patients who are enrolled in DES-
TINATION and who receive at least one dose of tezepe-
lumab or placebo during this study are defined as the 
safety and full analysis LTE subsets. Given that the LTE 
subsets will comprise patients who completed the prede-
cessor studies, they may be subject to selection bias. In 
particular, measures of asthma control may be affected 
because patients with less severe asthma may have been 
more likely to complete the predecessor study and enrol 
in the LTE study. These subpopulations will therefore 
be used for supportive analyses only, and the number of 
patients who discontinue treatment and patterns of dis-
continuation will be considered when interpreting the 
data.

The effect of tezepelumab after treatment cessation will 
be evaluated in an additional subpopulation compris-
ing patients who were originally randomized in NAVI-
GATOR and who are in the safety analysis LTE subset, 
complete the LTE study and enter the extended 36-week 
follow-up period.

There are five possible treatment groupings across 
the predecessor and DESTINATION studies: 1, tezepe-
lumab-tezepelumab; 2, tezepelumab-did not enrol; 3, 
placebo-tezepelumab; 4, placebo-placebo; 5, placebo-did 
not enrol (Fig. 4). The primary treatment groups for anal-
yses are randomized tezepelumab (all patients originally 

randomized to tezepelumab in the predecessor studies, 
i.e. groups 1 and 2) and randomized placebo (all patients 
originally randomized to placebo in the predecessor stud-
ies, i.e. groups 3 [until switch to tezepelumab], 4 and 5).

The supportive treatment groups are: tezepelumab pre-
decessor plus tezepelumab LTE (all patients originally 
randomized to tezepelumab in the predecessor studies 
and re-randomized to tezepelumab in the LTE study, i.e. 
group 1) and placebo predecessor plus placebo LTE (all 
patients originally randomized to placebo in the prede-
cessor studies and re-randomized to placebo in the LTE 
study, i.e. group 4) (Fig. 4). Other treatment groups will 
be used for exposure summaries and rare events, and to 
assess the durability of benefit and the effect after treat-
ment cessation.

There will be two database locks in the DESTINATION 
study. The primary database lock will be conducted after 
the last patient completes week 104, and the final data-
base lock will be conducted once all patients have com-
pleted the last follow-up visit at week 140. All statistical 
analyses of the primary and secondary efficacy outcomes 
will be performed based on the primary database lock 
data.

The baseline measurement for safety endpoints will be 
the last measurement on or before the first dose of study 
treatment in the predecessor study, and for efficacy end-
points it will be the last measurement on or before the 
date of randomization in the predecessor study. If there is 
no such value for either endpoint type, the baseline value 

Fig. 4  Treatment groupings across the predecessor (NAVIGATOR or SOURCE) studies and the DESTINATION LTE study. LTE long-term extension
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will not be imputed, and the value will be described as 
‘missing’. Statistical analyses of safety outcomes will be 
performed on the safety analysis set, and key safety analy-
ses will be repeated using the safety analysis LTE subset.

AEs, AESIs and SAEs, which will be used to assess the 
primary objective, will be summarized for the safety anal-
ysis set over the 104-week study period using exposure-
adjusted incidence (i.e. number of patients reporting 
events divided by person–time at risk) to account for the 
variability in follow-up. In addition, exposure-adjusted 
incidence will be explored over defined time periods to 
assess potential changes in risks with longer exposure to 
treatments. Observed and change-from-baseline values 
in laboratory data will be summarized descriptively.

Statistical analyses of efficacy outcomes will be per-
formed primarily on the full analysis set; key efficacy 
analyses may be repeated using the full analysis LTE sub-
set. The secondary objective will be assessed by compar-
ing the AAER over 104 weeks in the tezepelumab group 
with that of the placebo group. This will be achieved by 
using a negative binomial model with the total number 
of asthma exacerbations experienced from baseline in the 
predecessor studies until week 104 in the LTE study as 
a response variable. Treatment, history of exacerbations 
and stratifying variables from the predecessor studies will 
be included as covariates in the model. The logarithm of 
the time at risk for exacerbation during the study will be 
used as an offset variable in the model.

Exploratory outcomes will be summarized descrip-
tively; for the effect of tezepelumab after cessation of 
treatment, efficacy data will be presented using descrip-
tive statistics by time period, and safety data will be 
summarized by time period using exposure-adjusted 
incidence to account for the variability in follow-up. 
Laboratory data will be summarized descriptively over 
time. Loss of clinical effect will be explored through 
assessments including initiation of another biologic treat-
ment, increase in the OCS maintenance dose, increase in 
symptoms measured by the ACQ, asthma exacerbations 
and study withdrawal. Any additional statistical analy-
ses required owing to COVID-19 will be pre-specified 
in the statistical analyses plan before sponsor unblinding 
and will be described when the results for this study are 
reported.

Discussion
DESTINATION aims to evaluate the long-term safety, 
tolerability and efficacy of tezepelumab compared with 
placebo in patients with severe, uncontrolled asthma who 
complete the NAVIGATOR or SOURCE predecessor 
studies and continue dosing for approximately 1 year. The 
effect of treatment cessation after up to 2 years of tezepe-
lumab therapy will also be assessed in patients who enrol 

from NAVIGATOR and complete treatment dosing dur-
ing DESTINATION.

In DESTINATION, patients who are randomized to 
receive placebo in one of the predecessor studies will 
be re-randomized to receive either tezepelumab or pla-
cebo, resulting in an overall patient distribution of 
approximately 3:1 (tezepelumab:placebo). The placebo-
controlled study design of DESTINATION will help to 
contextualize the endpoints by providing a direct com-
parator to the data collected from patients randomized to 
receive tezepelumab.

A novel aspect of DESTINATION is the explora-
tory evaluation of the effect of tezepelumab after treat-
ment cessation during a 36-week extended follow-up 
period. The duration of this period is based on findings 
from pharmacokinetic and pharmacodynamic model-
ling, which indicate that tezepelumab serum concentra-
tions are expected to decrease below those required for 
a minimal pharmacodynamic effect (< 10% of the maxi-
mum effect) 20–27  weeks after cessation of treatment 
for fractional exhaled nitric oxide and 27–33 weeks after 
cessation of treatment for blood eosinophil counts. The 
extended follow-up period aims to characterize the clini-
cal changes and changes in asthma biomarkers that occur 
off-treatment, beyond the expected pharmacokinetic and 
pharmacodynamic effects. Potential correlations between 
clinical signs and symptoms of asthma and changes in 
biomarkers will help to further our understanding of the 
mechanism of action of tezepelumab and the duration 
of its effects after treatment cessation. There are limited 
data from clinical studies on the effect of available biolog-
ics after treatment cessation; outcomes following mepoli-
zumab discontinuation have been evaluated in a post 
hoc analysis of an open-label, phase 3b trial [27] and in 
a 12‑month unblinded, prospective, observational exten-
sion study [28].

In the DESTINATION study, investigators have the 
opportunity to down-titrate their patients’ background 
asthma medication (in accordance with Global Initiative 
for Asthma 2018 guidelines [26]) if their asthma symp-
toms are well controlled and their lung function is stable 
for at least 3  months. Investigators may also up-titrate 
background medication if their patients’ asthma symp-
toms are not well controlled and their lung function is 
unstable. It is hypothesized that continued treatment 
with tezepelumab may allow patients to reduce their use 
of prescribed controller therapies or rescue medication. 
This approach has also been taken in clinical studies with 
other biologics in patients with severe asthma [3, 10, 29, 
30].

The primary objective of DESTINATION is to eval-
uate the long-term safety and tolerability of tezepe-
lumab; the dosage (210 mg Q4W SC) is the same as that 
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given in the predecessor studies. Per standard practice, 
safety and tolerability will be assessed by monitoring 
AEs, AESIs and SAEs. The secondary endpoint will 
assess the effect of tezepelumab on asthma exacerba-
tions using the AAER, which is a well-accepted efficacy 
measure for studies of patients with severe asthma. 
Indeed, the benefits of tezepelumab compared with pla-
cebo were clearly demonstrated using this endpoint in 
the phase 2b PATHWAY study [24]. DESTINATION 
aims to provide valuable information about the long-
term safety of tezepelumab, its effect after cessation 
of treatment and its clinical effect on exacerbations in 
patients with severe, uncontrolled asthma.

Conclusions
DESTINATION is an LTE study that is evaluating the 
long-term safety and tolerability of tezepelumab ver-
sus placebo, with continued dosing for approximately 
1  year after patients with severe, uncontrolled asthma 
complete the phase 3 NAVIGATOR or SOURCE 
tezepelumab studies. In DESTINATION, investigators 
have the opportunity to down- or up-titrate patients’ 
background medication during treatment with tezepe-
lumab. In addition, an exploratory analysis will assess 
the effect of tezepelumab on asthma exacerbations, 
lung function and inflammatory biomarkers after ces-
sation of treatment, and will provide important new 
insights into the long-term safety and efficacy of this 
biologic. DESTINATION builds on previous clini-
cal findings with tezepelumab and aims to support its 
potential long-term treatment benefits in patients with 
severe, uncontrolled asthma.

Abbreviations
AAER: Annualized asthma exacerbation rate; ACQ: Asthma Control Question‑
naire; AE: Adverse event; AESI: Adverse event of special interest; ICS: Inhaled 
corticosteroid; Ig: Immunoglobulin; IL: Interleukin; LTE: Long-term extension; 
OCS: Oral corticosteroid; Q4W: Every 4 weeks; SAE: Serious adverse event; T2: 
Type 2; TSLP: Thymic stromal lymphopoietin.

Acknowledgements
The authors thank Gillian Hunter (Hunterg Ltd, Glasgow, Scotland) for her 
significant contribution to the study design and statistical analysis plan. Medi‑
cal writing support was provided by Laura Knapp, PhD, of PharmaGenesis 
London, London, UK, with funding from AstraZeneca and Amgen Inc.

Authors’ contributions
AMG, GC, SP, KB, ÅH and JD all contributed significantly to design of the study 
and to the writing of the manuscript. All authors read and approved the final 
manuscript.

Funding
This study is funded by AstraZeneca and Amgen Inc.

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Ethical approval and consent to participate
Written informed consent will be obtained from all patients or their guardians 
before enrolment into the study and before entry into the extended follow-up 
period for eligible patients. The study will be conducted in accordance with 
the principles established in the Declaration of Helsinki and the International 
Council for Harmonisation guidelines for good clinical practice.

Consent for publication
Not applicable.

Competing interests
AMG has attended advisory boards for AstraZeneca, GlaxoSmithKline, Novartis, 
Sanofi and Teva. He has received speaker fees from AstraZeneca, Novartis, 
Roche and Teva. He has participated in research with AstraZeneca for which 
his institution has been remunerated and has attended international confer‑
ences with Teva. He has had consultancy agreements with AstraZeneca, 
Sanofi and Vectura. GC, SP, KB and ÅH are employees of AstraZeneca. JD is an 
employee of Amgen Inc.

Author details
1 Royal Brompton Hospital, Sydney Street, London SW3 6NP, UK. 2 Late 
Respiratory and Immunology, BioPharmaceuticals R&D, AstraZeneca, Cam‑
bridge, UK. 3 Amgen, Thousand Oaks, CA, USA. 4 Biometrics, Late Respiratory 
and Immunology, BioPharmaceuticals R&D, AstraZeneca, Gaithersburg, MD, 
USA. 5 Biometrics, Late Respiratory and Immunology, BioPharmaceuticals 
R&D, AstraZeneca, Gothenburg, Sweden. 6 Late Respiratory and Immunology, 
BioPharmaceuticals R&D, AstraZeneca, Gaithersburg, MD, USA. 

Received: 2 July 2020   Accepted: 11 October 2020

References
	1.	 McGregor MC, Krings JG, Nair P, Castro M. Role of biologics in asthma. Am 

J Respir Crit Care Med. 2019;199:433–45. 
	2.	 Lugogo N, Domingo C, Chanez P, Leigh R, Gilson MJ, Price RG, et al. 

Long-term efficacy and safety of mepolizumab in patients with severe 
eosinophilic asthma: a multi-center, open-label, phase IIIb study. Clin 
Ther. 2016;38:2058–70.e1.

	3.	 Khatri S, Moore W, Gibson PG, Leigh R, Bourdin A, Maspero J, et al. Assess‑
ment of the long-term safety of mepolizumab and durability of clinical 
response in patients with severe eosinophilic asthma. J Allergy Clin 
Immunol. 2019;143:1742–51.e7.

	4.	 Gupta A, Ikeda M, Geng B, Azmi J, Price RG, Bradford ES, et al. Long-
term safety and pharmacodynamics of mepolizumab in children with 
severe asthma with an eosinophilic phenotype. J Allergy Clin Immunol. 
2019;144:1336–42.e7.

	5.	 Busse WW, Bleecker ER, FitzGerald JM, Ferguson GT, Barker P, Sproule S, 
et al. Long-term safety and efficacy of benralizumab in patients with 
severe, uncontrolled asthma: 1-year results from the BORA phase 3 exten‑
sion trial. Lancet Respir Med. 2019;7:46–59. 

	6.	 Berger W, Gupta N, McAlary M, Fowler-Taylor A. Evaluation of long-term 
safety of the anti-IgE antibody, omalizumab, in children with allergic 
asthma. Ann Allergy Asthma Immunol. 2003;91:182–8. 

	7.	 Murphy K, Jacobs J, Bjermer L, Fahrenholz JM, Shalit Y, Garin M, et al. 
Long-term safety and efficacy of reslizumab in patients with eosinophilic 
asthma. J Allergy Clin Immunol Pract. 2017;5:1572–1581.e3.

	8.	 Day RO, Williams KM. Open-label extension studies: do they pro‑
vide meaningful information on the safety of new drugs? Drug Saf. 
2007;30:93–105. 

	9.	 Lanier BQ, Corren J, Lumry W, Liu J, Fowler-Taylor A, Gupta N. Omalizumab 
is effective in the long-term control of severe allergic asthma. Ann Allergy 
Asthma Immunol. 2003;91:154–9. 

	10.	 Buhl R, Soler M, Matz J, Townley R, O’Brien J, Noga O, et al. Omalizumab 
provides long-term control in patients with moderate-to-severe allergic 
asthma. Eur Respir J. 2002;20:73–8. 

	11.	 Allakhverdi Z, Comeau MR, Jessup HK, Yoon BR, Brewer A, Chartier S, et al. 
Thymic stromal lymphopoietin is released by human epithelial cells in 



Page 10 of 10Menzies‑Gow et al. Respir Res          (2020) 21:279 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

response to microbes, trauma, or inflammation and potently activates 
mast cells. J Exp Med. 2007;204:253–8. 

	12.	 Shikotra A, Choy DF, Ohri CM, Doran E, Butler C, Hargadon B, et al. 
Increased expression of immunoreactive thymic stromal lymphopoietin 
in patients with severe asthma. J Allergy Clin Immunol. 2012;129:104–11. 

	13.	 Soumelis V, Reche PA, Kanzler H, Yuan W, Edward G, Homey B, et al. 
Human epithelial cells trigger dendritic cell mediated allergic inflamma‑
tion by producing TSLP. Nat Immunol. 2002;3:673–80. 

	14.	 Redhu NS, Gounni AS. Function and mechanisms of TSLP/TSLPR complex 
in asthma and COPD. Clin Exp Allergy. 2012;42:994–1005. 

	15.	 Smelter DF, Sathish V, Thompson MA, Pabelick CM, Vassallo R, Prakash 
YS. Thymic stromal lymphopoietin in cigarette smoke-exposed human 
airway smooth muscle. J Immunol. 2010;185:3035–40. 

	16.	 Shan L, Redhu NS, Saleh A, Halayko AJ, Chakir J, Gounni AS. Thymic 
stromal lymphopoietin receptor-mediated IL-6 and CC/CXC chemokines 
expression in human airway smooth muscle cells: role of MAPKs (ERK1/2, 
p38, and JNK) and STAT3 pathways. J Immunol. 2010;184:7134–43. 

	17.	 Redhu NS, Shan L, Movassagh H, Gounni AS. Thymic stromal lymphopoi‑
etin induces migration in human airway smooth muscle cells. Sci Rep. 
2013;3:2301. 

	18.	 Nino G, Huseni S, Perez GF, Pancham K, Mubeen H, Abbasi A, et al. 
Directional secretory response of double stranded RNA-induced thymic 
stromal lymphopoetin (TSLP) and CCL11/eotaxin-1 in human asthmatic 
airways. PLoS ONE. 2014;9:e115398. 

	19.	 Tanaka J, Watanabe N, Kido M, Saga K, Akamatsu T, Nishio A, et al. Human 
TSLP and TLR3 ligands promote differentiation of Th17 cells with a central 
memory phenotype under Th2-polarizing conditions. Clin Exp Allergy. 
2009;39:89–100. 

	20.	 Liang Y, Yu B, Chen J, Wu H, Xu Y, Yang B, et al. Thymic stromal lymphopoi‑
etin epigenetically upregulates Fc receptor gamma subunit-related 
receptors on antigen-presenting cells and induces TH2/TH17 polarization 
through dectin-2. J Allergy Clin Immunol. 2019;144:1025–35.e7.

	21.	 Ying S, O’Connor B, Ratoff J, Meng Q, Fang C, Cousins D, et al. Expres‑
sion and cellular provenance of thymic stromal lymphopoietin and 
chemokines in patients with severe asthma and chronic obstructive 
pulmonary disease. J Immunol. 2008;181:2790–8. 

	22.	 Ying S, O’Connor B, Ratoff J, Meng Q, Mallett K, Cousins D, et al. Thymic 
stromal lymphopoietin expression is increased in asthmatic airways and 
correlates with expression of Th2-attracting chemokines and disease 
severity. J Immunol. 2005;174:8183–90. 

	23.	 Gauvreau GM, O’Byrne PM, Boulet LP, Wang Y, Cockcroft D, Bigler J, 
et al. Effects of an anti-TSLP antibody on allergen-induced asthmatic 
responses. N Engl J Med. 2014;370:2102–10. 

	24.	 Corren J, Parnes J, Wang L, Mo M, Roseti S, Griffiths J, et al. Tezepelumab in 
adults with uncontrolled asthma. N Engl J Med. 2017;377:936–46. 

	25.	 Corren J, Garcia Gil E, Parnes J, Pham T, Griffiths J. Tezepelumab treatment 
effect on annualized rate of exacerbations by baseline biomarkers in 
uncontrolled severe asthma patients: phase 2b PATHWAY study. J Allergy 
Clin Immunol. 2019;199:A2621. 

	26.	 Global strategy for asthma management and prevention. 2018. https​://
ginas​thma.org/wp-conte​nt/uploa​ds/2018/04/wms-GINA-2018-repor​
t-V1.3-002.pdf. Accessed 14 Oct 2020.

	27.	 Ortega H, Lemiere C, Llanos JP, Forshag M, Price R, Albers F, et al. Out‑
comes following mepolizumab treatment discontinuation: real-world 
experience from an open-label trial. Allergy Asthma Clin Immunol. 
2019;15:37. 

	28.	 Haldar P, Brightling CE, Singapuri A, Hargadon B, Gupta S, Monteiro W, 
et al. Outcomes after cessation of mepolizumab therapy in severe eosino‑
philic asthma: a 12-month follow-up analysis. J Allergy Clin Immunol. 
2014;133:921–3. 

	29.	 Busse W, Corren J, Lanier BQ, McAlary M, Fowler-Taylor A, Cioppa GD, et al. 
Omalizumab, anti-IgE recombinant humanized monoclonal antibody, 
for the treatment of severe allergic asthma. J Allergy Clin Immunol. 
2001;108:184–90. 

	30.	 Wenzel S, Ford L, Pearlman D, Spector S, Sher L, Skobieranda F, et al. 
Dupilumab in persistent asthma with elevated eosinophil levels. N Engl J 
Med. 2013;368:2455–66. 

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://ginasthma.org/wp-content/uploads/2018/04/wms-GINA-2018-report-V1.3-002.pdf
https://ginasthma.org/wp-content/uploads/2018/04/wms-GINA-2018-report-V1.3-002.pdf
https://ginasthma.org/wp-content/uploads/2018/04/wms-GINA-2018-report-V1.3-002.pdf

	DESTINATION: a phase 3, multicentre, randomized, double-blind, placebo-controlled, parallel-group trial to evaluate the long-term safety and tolerability of tezepelumab in adults and adolescents with severe, uncontrolled asthma
	Abstract 
	Background: 
	Methods: 
	Discussion: 
	Trial registration: 

	Background
	Methods
	Study design
	Objectives and outcome measures
	Statistical considerations

	Discussion
	Conclusions
	Acknowledgements
	References


