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Objective: This multicenter phase IIA study evaluated the
safety and efficacy of GSK3772847, a human mAb directed
against the IL-33 receptor (IL-33R) in subjects with moderate-
to-severe uncontrolled asthma.
Methods: Adults with uncontrolled asthma despite inhaled
corticosteroid/long-acting b2-agonist therapy received
equivalent replacement medication (open-label fluticasone
propionate/salmeterol [500/50 mg, twice daily]) for 2 weeks
before randomization at week 0. At weeks 0, 4, 8, and 12,
participants were administered blinded placebo or 10 mg/kg of
intravenous GSK3772847. At week 2, salmeterol was
discontinued; thereafter, fluticasone propionate was titrated by
approximately 50% on weeks 4, 6, 8, and 10. Asthma control
was assessed until week 16. Participants with loss of asthma
control discontinued treatment. The primary end point was loss
of asthma control; secondary end points were the efficacy,
safety, tolerability, pharmacodynamics, and pharmacokinetics
of GSK3772847.
Results: At week 16, 56 participants (81%) and 45 (66%)
receiving placebo and GSK3772847, respectively, had loss of
asthma control (an 18% reduction [95% credible interval 5
2%-35%]). Early loss of asthma control prevented full analysis
of the secondary efficacy end points after week 4. The most
frequent classes of treatment-related adverse events were
cardiac disorders (n 5 3 [4%] in both groups) and
musculoskeletal/connective tissue disorders (with GSK3772847,
n 5 3 [4%]; with placebo n 5 0). Target engagement of IL-33R
by GSK3772847 was demonstrated.
Conclusion: Treatment with GSK3772847 may be beneficial for
patients with uncontrolled asthma. Further studies are
warranted. (J Allergy Clin Immunol Global 2022;1:198-208.)

Key words: Asthma, IL-33, GSK37772847, mAb, placebo-controlled
trial, randomized trial, IL-1 receptor-like 1 protein

Between 5% and 10% of patients with asthma experience
severe asthma.1,2 Most biologics for management of severe
asthma target type 2 (T2)-associated immune pathways. Before
the US approval of tezepelumab (an anti–thymic stromal lympho-
poietin antibody) in 2021, no biologics targeting non- or low-T2–
driven asthma mechanisms were available.3-5

The airway epithelium plays a role in asthma pathogenesis.3,6

Insult to the airway epithelium releases cytokines, including IL-
33.3 Single-nucleotide polymorphisms within the IL33 region are
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associated with asthma susceptibility and elevated blood eosin-
ophil counts,7-9 and single-nucleotide polymorphisms in the pro-
moter region of IL33 are correlated with IL-33 expression in
bronchial epithelial cells from patients with asthma.10 Further-
more, a rare IL33 loss-of-function variant was shown to confer
protection against asthma development.11 IL-33 levels are
correlated with viral (rhinovirus) infection-induced asthma
exacerbations, a leading cause of severe treatment-refractory
exacerbations.12,13

IL-33 binds to the IL1RL1 gene product IL-33 receptor
(IL-33R), which exists in both membrane-bound (IL-33R) and
soluble (sIL-33R) forms.14 IL-33R stimulation enhances both
TH2 cell- and TH1 cell–associated immune responses in mast
cells, basophils, TH2 cells, invariant natural killer cells, and natu-
ral killer cells.15-17 In patients with severe asthma, the level of
sIL-33R in serum is elevated during exacerbations,18 and high
serum sIL-33R levels (>18 ng/mL) predict future exacerbations.19

IL-33 may also have a cardioprotective role.20,21 The association
of IL-33 with asthma and its inflammatory effects suggest that in-
hibition of IL-33 signaling may have potential as add-on therapy
targeting both T2 and non-T2 disease mechanisms.

The human IgG2smAb GSK3772847 inhibits IL-33 signaling
by binding to the extracellular domain of IL-33R. GSK3772847
waswell tolerated by participants withmild asthma in a first-time-
in-humans study.22 The current phase IIA proof-of-concept trial
(ClinicalTrials.gov identifier NCT03207243) used a downtitra-
tion design that gradually withdrew standard asthma control
medications (inhaled corticosteroids [ICSs] and long-acting
b2-agonists [LABAs]) to evaluate the ability of GSK3772847 to
prevent loss of asthma control (LoAC), as well as to investigate
the safety, tolerability, pharmacokinetics, and pharmacodynamics
of GSK3772847 in participants with moderate-to-severe uncon-
trolled asthma.
METHODS

Study design
The design of this phase IIA, randomized, placebo-controlled, double-blind,

stratified, parallel-group study is shown in Fig 1 (for the study protocol, see

https://clinicaltrials.gov/ProvidedDocs/43/NCT03207243/Prot_000.pdf).

Following run-in, participants were centrally randomized (1:1) to GSK3772847

or placebo. To ensure sufficient participants with presumptive low-T2–driven

disease, randomization was stratified by screening blood eosinophil counts

(<150 cells/mL vs >_150 cells/mL), using a GlaxoSmithKline-generated random-

ization schedule and interactive web response system (RAMOS NG).

The study was conducted according to the Declaration of Helsinki and

approved by appropriate national, regional, or investigational center ethics
committees or institutional review boards. Each participant provided written

informed consent before starting the study.
Treatments
At run-in, participants switched their regular ICS/LABA asthma treatment

to study-supplied, open-label background therapy of fluticasone propionate

(FP)/salmeterol (SAL), 500/50 mg twice daily (Fig 1). Adherence to back-

ground FP/SAL and FP was monitored with the dose counter intrinsic to the

DISKUS device.

During the treatment period, participants received GSK3772847, 10 mg/

kg, or placebo intravenously every 4 weeks. At week 2 (visit 4), SAL was

stopped and the dose of FP was reduced by approximately 50% every 2 weeks

until week 10 (visit 8). Participants meeting predefined LoAC criteria

discontinued treatment, stopped taking FP/SAL (or FP), resumed an

investigator-chosen asthma regimen, and entered a follow-up period (defined

as end of treatment). The early-withdrawal assessmentwas performed 4weeks

after the last dose, with follow-up visits 4, 8, and 12 weeks after the early-

withdrawal assessment (defined as end of study).
Study population
Participants were enrolled between September 25, 2017, andMay 15, 2019,

from 65 centers in Australia, Canada, Mexico, the Russian Federation,

Ukraine, and the United States. Participants were at least 18 years of agewith a

documented diagnosis of moderate-to-severe asthma (based on the Global

Initiative for Asthma 2016 report1) and met the following criteria: treatment

for at least 4 months with a LABA and high-dose ICS (defined as FP, 500

mg, twice daily or the equivalent); bronchodilator reversibility of at least

12% and 200 mL in FEV1 value at screening, prior documented reversibility,

or history of bronchial hyperresponsiveness; an Asthma Control Question-

naire (ACQ)-5 score of at least 1 but less than 4 at screening; and at least 1

asthma exacerbation within the 12 months before screening that required

treatment with systemic corticosteroids and/or hospitalization. Additional

eligibility and randomization criteria are described in the Online Data

Supplement (available at www.jaci-global.org).
End points and assessments
The primary efficacy end point was the proportion of participants with

LoAC over weeks 0 to 16. LoACwas defined as 1 or more of the following: an

ACQ-5 score increase of 0.5 or more from baseline (measured at the end of

run-in), a prebronchodilator decrease in FEV1 value by more than 7.5% from

baseline, the inability to downtitrate ICSs according to the predefined schedule

based on the investigator’s assessment at any point following randomization,

or a clinically significant asthma exacerbation (requiring oral corticosteroids

and/or hospitalization).

Secondary end points included the proportion of participants with LoAC

over weeks 0 to 6; time to LoAC; number of clinically significant

exacerbations; change from baseline in prebronchodilator FEV1 value, frac-

tional exhaled nitric oxide (FENO) concentration, and blood eosinophil count

up to week 4; patient-reported outcomes; summaries of adverse events

(AEs), serious AEs (SAEs), and AEs of special interest (identified per the

Online Data Supplement); electrocardiogram changes from baseline; and

Holter abnormalities. All secondary end points are listed in the Online Data

Supplement.

The relationship between screening blood eosinophil count and either

LoAC or FEV1 was an exploratory analysis.
sIL-33R assay
The sIL-33R assays were developed in-house at GlaxoSmithKline by using

human recombinant sIL-33R as a reference. The free assay uses GSK3772847

as a capture reagent for sIL-33R, thereby detecting sIL-33R not bound to

GSK3772847. The assaymeasuring total sIL-33R level uses a different capture

antibody, binding sIL-33R in a region that does not competewithGSK3772847

and detects all forms of sIL-33R. Serum level of sIL-33R was quantified via

http://ClinicalTrials.gov
https://clinicaltrials.gov/ProvidedDocs/43/NCT03207243/Prot_000.pdf
http://www.jaci-global.org
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FIG 1. Study design. Note that the run-in period extended from visit 1 to start of the treatment period at visit

2 (2 weeks). BID, Twice per day; ETP, end of treatment phase; V, visit.
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electrochemiluminescence immunoassaywith lower limits of quantification of

0.025 ng/mL for free sIL-33R and 0.32 ng/mL for total sIL-33R. These assays

serve as proxies for target engagement of cell surface IL-33R.
Statistical analysis
A sample size of 70 evaluable participants per arm was determined on the

basis of the assumptions described in the Online Data Supplement. The pro-

portion of participants with LoAC over weeks 0 to 16 (primary end point)

and weeks 0 to 6 (secondary end point) was analyzed for the modified

intent-to-treat LoAC population by using bayesian (primary) and frequentist

(supportive) methods (see the Online Data Supplement for details of analysis

populations and planned analyses). A post hoc analysis used rederived LoAC

data to correct inconsistencies between ACQ and FEV1 value measurements

and investigator-recorded LoAC data (eg, ACQ or FEV1 value criteria for

LoAC were met but not recorded as such).
Data availability
Anonymized individual participant data and study documents can be

requested for further research from www.clinicalstudydatarequest.com.
RESULTS

Study population
Of the 362 participants enrolled, 168 were randomized to

placebo (n5 84) or GSK3772847 (n5 84) (Fig 2). Among these,
74 and 77 participants in the placebo and GSK3772847 groups,
respectively, completed the 12-week follow-up period, with fewer
than half of them (23 of 84 in the placebo arm and 39 of 84 in the
GSK3772847 arm) completing the study treatment (Fig 2). The
proportion of female participants in the GSK3772847 arm
(77%) was greater than in the placebo arm (66%) (Table I). The
screening lung function test results were consistent with
moderate-to-severe airflow obstruction. The baseline median
FENO levels were less than 20 ppb in both arms. The baseline
median blood eosinophil counts and sIL-33R concentrations
(free and total) were similar between treatment arms, as was the
variation in screening blood eosinophil counts (see Fig E1 in
the Online Repository at www.jaci-global.org). As
GSK3772847 is not present at baseline, the reported sIL-33R con-
centrations should theoretically be identical. However, owing to
the nature of assay and variability between samples, minor differ-
ences are to be expected. Use of concomitant medications was
comparable (Table I). Among the 164 participants using an ICS
or LABA at study initiation, 98 (60%), 42 (26%), and 10 (6%)
were taking FP/SAL, budesonide/formoterol, and mometasone/
formoterol, respectively, with the remainder taking other ICS-
LABA combinations.
Primary end point: LoAC
The proportion of participants with LoAC over weeks 0 to 16

was greater in the placebo arm than in the GSK3772847 arm for
all analysis sets, with the median rate ratio from the bayesian
analysis indicating a 14% to 18% reduction in LoAC for
GSK3772847 versus for placebo (Table II and see Table E1 in
the Online Repository at www.jaci-global.org). The 95% credible
interval excluded the numerical value of 1 for the end of treatment
and end of study analyses, but included 1 for the rederived LoAC
analysis at the end of study (see Table E1). On the basis of the fre-
quentist analysis, the odds of experiencing LoAC were higher
with placebo than with GSK3772847 for all analysis sets; howev-
er, this was statistically significant for the end of treatment anal-
ysis only (P 5 .045 [Table II]). The LoAC criterion most
commonly met by participants with LoAC was a prebronchodila-
tor decrease in FEV1 value from baseline greater than 7.5% for
both treatment arms (see Table E2 in the Online Repository at
www.jaci-global.org).

http://www.clinicalstudydatarequest.com
http://www.jaci-global.org
http://www.jaci-global.org
http://www.jaci-global.org


Prescreen failure (n=15)†No prescreen failure but 
not screened (n=1)*

All participants enrolled (N=362)

Participants screened (n=348)†

Entered run-in (n=201)

Randomized (n=168)

GSK3772847 (n=84)

No study treatment (n=1)No study treatment (n=2)

Placebo (n=84)

Completed follow-up (n=77)§

Withdrawn from study (n=4)  
• Severe allergic/hypersensitive reactions (n=1)
• Lost to follow-up (n=1)
• Withdrawal by participant (n=2)
Ongoing (n=2)ǁ

Completed study treatment (n=39)¶

Discontinued study treatment (n=44)#

• Adverse event (n=2)
• LoAC (n=31)
• Protocol deviation (n=3)
• Prespecified withdrawal criterion met (n=2)
• Lost to follow-up (n=1)
• Physician decision (n=1)
• Withdrawal by participant (n=4)

Screen failures (n=146)‡

• Eligibility criteria not met (n=128)
• Physician decision (n=15)
• Withdrawal by participant (n=3)

Run-in failures (n=33)  
• Continuation criteria not met (n=29)
• Physician decision (n=3)
• Withdrawal by participant (n=1)

Completed follow-up (n=74)§

Withdrawn from study (n=7)  
• Adverse event (n=1)
• LoAC (n=1)
• Withdrawal by participant (n=5)
Ongoing (n=1)ǁ

Completed study treatment (n=23)¶

Discontinued study treatment (n=59)# 

• Adverse event (n=2)
• LoAC (n=47)
• Protocol deviation (n=0)
• Prespecified withdrawal criterion met (n=7)
• Lost to follow-up (n=0)
• Physician decision (n=1)
• Withdrawal by participant (n=2)

FIG 2. Study disposition. *One participant passed prescreening but was not screened, as screening was

closed to enrollment. �Includes 2 participants who failed prescreening and were screened nevertheless but

did not enter run-in. �One participant failed the inclusion criteria, was rescreened, and failed both screen-

ings; this subject is counted twice under screen failures but only once under screened participants.

§Completed follow-up is defined as a participant who completed 12 weeks of follow-up. |Three participants

from the Good Clinical Practice–noncompliant site are included here on account of having no data recorded

for withdrawal from study. {Treatment completion is defined as participants who completed the week 16

visit and did not prematurely withdraw from treatment. #Participants may have only 1 primary reason for

withdrawal from treatment because of AEs; only participants for whom AEs were considered the primary

reason for withdrawal are included here.
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Secondary end points
The proportion of participants with LoAC over weeks 0 to 6 in

the placebo arm was greater than in the GSK3772847 arm for the
end of treatment and end of study analyses. The median rate ratio
indicated a 28% to 29% reduction in LoAC for the GSK3772847
arm compared with placebo versus a 35% reduction in the median
rate ratio from the post hoc rederived LoAC analysis at the end of
study (see Table E3 in the Online Repository at www.jaci-global.
org). The end of study analyses of time to LoAC indicated that
participants receiving placebo had a higher probability of LoAC
than did participants receiving GSK3772847 (Fig 3). The median
time to LoAC was 33.5 days in the placebo arm versus 36.0 days
in the GSK3772847 arm for the end of study analysis, and it was
similar for the rederived data (see Fig E2 in the Online Repository
at www.jaci-global.org).
One clinically significant asthma exacerbation was reported by
3 participants receiving placebo (on days 20-85) and 6 partici-
pants receiving GSK3772847 (on days 14-114, with the last 3
exacerbations occurring on days 96, 97, and 114).

No treatment differences were found with respect to change
in FEV1 value from baseline to week 4 (Fig 4, A), and no dif-
ference was apparent for mean change from baseline in morn-
ing or evening peak expiratory flow (PEF) during weeks 1 to 4
(see Fig E3, A in the Online Repository at www.jaci-global.
org).

For themixedmodel repeatedmeasures analysis of FENO ratio to
baseline, a significant treatment difference in favor ofGSK3772847
versus placebo was noted at week 2 (GSK3772847 vs placebo
change from baseline of 219.5% [95% CI 5 231.0 to 26.1]
[P5 .006]), but not at weeks 1 or 4 (Fig 4, B).

http://www.jaci-global.org
http://www.jaci-global.org
http://www.jaci-global.org
http://www.jaci-global.org
http://www.jaci-global.org


TABLE I. Participant demographics and clinical characteristics (safety population)

Characteristic Placebo (n 5 82) GSK3772847 (n 5 83) Total (N 5 165)

Age (y), mean (SD) 54.1 (11.65) 51.8 (11.74) 52.9 (11.71)

Sex, no. (%)

Female 54 (66) 64 (77) 118 (72)

Male 28 (34) 19 (23) 47 (28)

Hispanic/Latino, no. (%) 27 (33) 25 (30) 52 (32)

Race, no. (%)

American Indian or Alaska Native 14 (17) 8 (10) 22 (13)

Asian 1 (1) 1 (1) 2 (1)

Black or African American 3 (4) 8 (10) 11 (7)

White 64 (78) 66 (80) 130 (79)

Body mass index (kg/m2), mean (SD) 31.65 (6.900) 32.34 (7.007) 32.00 (6.941)

Duration of asthma (y), mean (SD) 23.7 (16.74) 24.7 (16.97) 24.2 (16.81)

Age of asthma onset (y), mean (SD)* 30.6 (19.14) 27.4 (19.15) 29.0 (19.15)

Screening smoking status, no. (%)

Never smoked 74 (90) 71 (86) 145 (88)

Former smoker 8 (10) 11 (13) 19 (12)

Current smoker� 0 1 (1) 1 (<1)

Clinically significant exacerbations in the prior 12 mo, no. (%)

1 70 (85) 67 (81) 137 (83)
>_2 12 (15) 16 (19) 28 (17)

Screening prebronchodilator % predicted FEV1 value, %

No. 75 81 156

Mean (SD) 69.8 (13.52) 71.7 (13.67) 70.8 (13.59)

Screening postbronchodilator % predicted FEV1 value, %

No. 57 52 109

Mean (SD) 80.7 (14.45) 82.8 (16.45) 81.7 (15.40)

Screening prebronchodilator ratio of FEV1 value to FVC, %

No. 75 81 156

Mean (SD) 68.1 (8.99) 69.1 (9.72) 68.6 (9.36)

Baseline blood eosinophil count (3 109 cells/L) -

No. 78 78

Median (Range) 0.245 (0.01-1.71) 0.235 (0.01-1.05)

Baseline IgE level (U/mL) -

No. 78 78

Median (range) 119.5 (40.0-316.0) 89.0 (50.0-403.0)

Baseline FENO, ppb -

n 70 70

Median (range) 18.987 (4.47-105.50) 12.981 (3.00-162.46)

Baseline free sIL-33R level, mg/L� -

n 78 78

Median (range) 1.977 (0.43-12.87) 1.864 (0.01-5.01)

Baseline total sIL-33R level, mg/L -

n 78 78

Median (range) 1.487 (0.16-19.29) 1.597 (0.16-4.84)

Screening comorbidities, no. (%) 39 (48) 41 (49) 80 (48)

Vascular disorder 32 (39) 35 (42) 67 (41)

Hypertension 32 (39) 35 (42) 67 (41)

Metabolism and nutrition disorders 16 (20) 21 (25) 37 (22)

Diabetes mellitus 9 (11) 13 (16) 22 (13)

Hypercholesterolemia 9 (11) 12 (14) 21 (13)

Osteoporosis 0 2 (2) 2 (1)

Cardiac disorders 4 (5) 7 (8) 11 (7)

Coronary artery disease 3 (4) 3 (4) 6 (4)

Congestive heart failure 1 (1) 4 (5) 5 (3)

Arrhythmia 1 (1) 1 (1) 2 (1)

Eye disorders 3 (4) 3 (4) 6 (4)

Cataract 2 (2) 1 (1) 3 (2)

Glaucoma 1 (1) 2 (2) 3 (2)

Concomitant medication use, no. (%) 82 (100) 83 (100) 165 (100)

Corticosteroid

Inhaled 81 (99) 83 (100) 164 (˃99)
Systemic, oral, parenteral, and intraarticular 3 (4) 7 (8) 10 (6)

(Continued)
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TABLE I. (Continued)

Characteristic Placebo (n 5 82) GSK3772847 (n 5 83) Total (N 5 165)

Depot 0 2 (2) 2 (1)

Other 1 (1) 0 1 (˂1)
Long-acting b2-agonist 82 (100) 82 (99) 164 (˃99)
Short-acting b2-agonist 72 (88) 73 (88) 145 (88)

Leukotriene receptor antagonist 9 (11) 10 (12) 19 (12)

Long-acting anticholinergic 2 (2) 3 (4) 5 (3)

Short-acting anticholinergic 4 (5) 3 (4) 7 (4)

Other asthma medication 2 (2) 0 2 (1)

Mucolytic 0 1 (1) 1 (˂1)

The modified intent-to-treat population was used for blood eosinophil count, FENO level, and levels of free and total sIL-33R.

FVC, Forced vital capacity.

*Age at asthma onset is derived as age at the prescreening minus duration of asthma.

�The sole current smoker smoked for 6 years (failing the exclusion criteria); however, the number of cigarettes per day was not reported and pack years could not be calculated.

�Values less than the lower level of quantification (LLOQ; 0.025 mg/L) are imputed by using LLOQ 3 0.5.

TABLE II. LoAC over weeks 0 to 16: End of treatment (modified

intent-to-treat LoAC population)

Variable

Placebo

(n 5 78)

GSK3772847

(n 5 78)

End of treatment analysis

No. 69 68

Participants with LoAC, no. (%) 56 (81) 45 (66)

Bayesian analysis

Posterior for GSK3772847 vs

placebo

Median rate ratio 0.82

95% CrI (0.65, 0.98)

Frequentist analysis

GSK3772847 vs placebo

Odds ratio 0.445

95% CI (0.202, 0.982)

P value .045

The posterior probabilities that the ratio of the proportion of participants with LoAC

on GSK3772847 compared with placebo is less than 1.0, 0.75, 0.7, 0.5, and 0.2 and

greater than 0.6 are equivalent to reductions of more than 0%, 25%, 30%, 50%, and

80% and less than 40% respectively. Analyses were performed using a bayesian or

frequentist logistic regression model, including treatment group and screening

eosinophil count (<150 cells/mL, >_150 cells/mL) as fixed effects. Worst-case LoAC

was rederived by using both individual components and overall LoAC status to select

the earliest date.

CrI, Credible interval.

J ALLERGY CLIN IMMUNOL GLOBAL

VOLUME 1, NUMBER 4

CRIM ET AL 203
During the treatment period, the ratio to baseline change in
blood eosinophil count remained stable in the placebo arm. In the
GSK3772847 arm, blood eosinophil count decreased from weeks
0 to 4 and remained below baseline values until week 16 (Fig 4,
C). A significant treatment difference for blood eosinophil count
in favor of GSK3772847 was observed at weeks 4, 6, 8, 10, 12,
and 16; however, by week 16 only 15 participants in the placebo
arm and 26 participants in the GSK3772847 arm remained in the
study. During-treatment (week 16) IgE levels increased by amean
of 82.3 U/mL (SD 5 216.50 U/mL) in the placebo arm and
decreased by 71.8 U/mL (SD 5 343.25 U/mL) with
GSK3772847, but data were available from only 16 and 26 partic-
ipants, respectively.

No treatment differences were observed for ACQ-5 score up to
week 4 (see Fig E3, B) and for St. George’s Respiratory Question-
naire score at week 4 (data not shown). Because of the small sam-
ple size, evaluation of the relationship between screening blood
eosinophil count and LoAC or FEV1 value (analyzed by fractional
polynomial modeling) was not feasible (see Fig E4 in the Online
Repository at www.jaci-global.org). Subgroup analyses (ie,
eosinophil count <150/mL vs >_150/mL) were not performed
because of small sample sizes.
Safety
In all, 37 participants (45%) in the placebo arm and 32 (39%)

in the GSK3772847 arm had at least 1 during-treatment AE
(Table III). The incidence of AEs considered by the investigator to
be related to study treatment was higher in the GSK3772847 arm
(10%) than in the placebo arm (4%), although none were serious
(Table III). The higher incidence of AEs considered to be related
to GSK3772847 was not attributable to any specific events.

The most common AEs (preferred term) were headache (in
both arms n 5 9 [11%]), nasopharyngitis (in both arms, n 5 4
[5%]), influenza (placebo arm, n 5 4 [5%]; GSK3772847 arm,
n 5 1 [1%]), arthralgia (placebo arm, n 5 1 [1%];
GSK3772847 arm, n5 4 [5%]), upper respiratory tract infection
(placebo arm, n5 1 [1%]; GSK3772847 arm, n5 4 [5%]), non-
sustained ventricular tachycardia (placebo arm, n 5 3 [4%];
GSK3772847 arm, n 5 1 [1%]), and cough (placebo arm, n 5
1 [1%]; GSK3772847 arm, n 5 3 [4%]). AEs led to permanent
discontinuation of treatment by 5% of participants from both
arms and to study withdrawal for 1 participant in the placebo arm.

SAEs were reported by 1 participant in the placebo arm (1%)
(pneumonia) and 2 participants in the GSK3772847 arm (2%)
(anaphylactic shock due to a concomitant medication [intramus-
cular self-injection of metamizole sodium for abdominal pain]
and angioedema 13 days after the most recent dose of
GSK3772847 [this participant experienced a similar episode
before entering the study and self-managed it with antihista-
mines]). Both SAEs in the GSK3772847 arm led to permanent
discontinuation of the study treatment; however, no SAEs were
considered treatment-related, and all of the participants recovered
(case narratives are available in the Online Supplement at www.
jaci-global.org). A posttreatment SAE of asthma was reported
for 1 participant in the placebo arm. There were no fatal AEs.

The most common predefined AEs of special interest (Table
IV) were infections in both treatment arms. Systemic allergic/hy-
persensitivity and nonallergic reactions were reported for 2 par-
ticipants in the placebo arm (2%) and 6 participants in the
GSK3772847 arm (7%), with some participants experiencing
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more than 1 event. Two cardiac disorders were reported for at
least 1% of the participants: nonsustained ventricular tachycardia
(3 participants in the placebo arm [4%] and 1 participant in the
GSK3772847 arm [1%]) and dizziness (0 participants in the pla-
cebo arm and 2 participants in the GSK3772847 arm [2%]).

For each treatment arm, at least 77% of participants had
abnormal Holter test results from baseline to week 12. No
differences were observed between arms, and most were not
considered clinically meaningful (see Table E4 in the Online
Repository at www.jaci-global.org). Sinus tachycardia was the
most frequently reported Holter abnormality (in 58%-73% of par-
ticipants). Nonsustained ventricular tachycardia and Mobitz type
2 second-degree heart block were reported with GSK3772847 at a
frequency equal to or lower than with placebo.
Pharmacokinetics and pharmacodynamics
The serum concentration of GSK3772847 decreased in a

multiphasic manner over time, consistent with the first-time-in-
humans study22 (see Fig E5 in the Online Repository at www.jaci-
global.org). The mean peak serum concentration was 250 to the
269 mg/mL, and the mean trough serum concentration was 49
to 71 mg/mL. During the treatment period, free sIL-33R level
decreased by more than 91% from baseline (Fig 4, D) and total
sIL-33R level increased approximately 21- to 29-fold increase
from baseline (see Fig E6 in the Online Repository at www.
jaci-global.org) in the GSK3772847 arm compared with in the
placebo arm. After treatment, free sIL-33R levels started to
recover, and by week 28, free sIL-33R levels remained lower
than baseline by 42.6% (Fig 4, D).
DISCUSSION
In this phase IIA proof-of-concept study, treatment with the IL-

33 signaling inhibitor GSK3772847 reduced the proportion of
participants with LoAC, prolonged median time to LoAC, and
reduced eosinophil counts and free sIL-33R levels compared with
placebo. GSK3772847 appeared to be well tolerated, and its
pharmacologic activity was consistent with the expected behavior
of other mAbs. These results suggest that GSK3772847 may be
beneficial in the management of patients with severe asthma.

The observed reduction in LoAC with GSK3772847 versus
with placebo was not as robust as anticipated when the trial was
designed. Although bayesian analyses indicated a potential
treatment effect with GSK3772847, a post hoc rederived LoAC
analysis indicated no treatment difference at the end of study.
Nonetheless, a concomitant decrease in free sIL-33R serum
levels and increase in total sIL-33R levels provides evidence of
sIL-33R engagement by GSK3772847. This was consistent
with a target-mediated drug disposition profile, but true target
coverage of immune cell membrane-bound IL-33R, particularly
in the lungs, was not evaluated.

These results can be compared with those from a phase IIA
proof-of-concept study that evaluated another anti–IL-33 mAb
(itepekimab) in participants with moderate-to-severe asthma not
well controlled with ICS/LABA combination therapy.23 In
contrast to our study, that study design involved the addition of
blinded treatment to background ICS/LABA. Although the com-
ponents constituting LoAC were also slightly different (ie, a fall
in morning PEF, increase in rescue b2-agonist or ICS use [as
described in our discussion of the dupilumab trial later in this
article]), the magnitude of treatment effect observed in the fre-
quentist analysis of GSK3772847 was similar to that of itepeki-
mab monotherapy (odds ratio 5 0.42 [95% CI 5 0.20-0.88]).
Moreover, preliminary data from a 50-week phase IIB study
that evaluated a different mAb to IL33-R (astegolimab) in partic-
ipants with severe asthma uncontrolled by a medium- to high-
dose ICS/LABA, showed a decrease in exacerbations with a
rate ratio of 0.57 (95% CI5 0.39-0.84).24 Together with findings
from the recent phase III study of tezepelumab that reported a
decrease in the annualized rate of asthma exacerbations in partic-
ipants with severe, uncontrolled asthma (rate ratio 5 0.44 [95%
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CI 5 0.37-0.53]),25 these data suggest that targeting epithelial-
derived cytokines represents a new approach to managing
difficult-to-treat patients.

This study was designed with the assumption that 44% of
participants in the placebo armwould have LoAC on the basis of a
similarly designed study using the IL-4/IL-13 signaling inhibitor
dupilumab.26 However, at end of treatment, the number of partic-
ipants who discontinued study treatment due to LoAC was higher
than expected (81% in the placebo arm and 66% in the
GSK3772847 arm). Consequently, analyses of non-LoAC effi-
cacy end points could not be continued beyond week 4 because
of the limited sample size.

Although both the current trial and the dupilumab trial used a
composite primary end point to determine LoAC and withdrew
LABA treatment (at week 4 for the dupilumab study), the results
differed, which may be attributable to different definitions of the
LoACend point.26 In the dupilumab trial, the primary endpointwas
driven mostly by 2 criteria: (1) at least a 30% reduction in morning
PEF from baseline on 2 consecutive days or (2) at least 6 additional
reliever inhalations of albuterol or levalbuterol in a 24-hour period
relative to baseline on 2 consecutive days.26 In the current trial, the
main criterion driving treatment discontinuationwas a single obser-
vation of more than a 7.5% decrease from baseline in prebroncho-
dilator FEV1 value, which occurred in two-thirds of participants
who withdrew because of LoAC (35 of 56 participants in the pla-
cebo arm and 30 of 45 participants in the GSK3772847 arm).

Although a 7.5% increase in FEV1 value has been used to define
a clinical response in trials, such as the National Heart, Lung and
Blood Institute Childhood Asthma Research and Education
Network and AsthmaNet study TALC,27,28 one cannot definitively
conclude that this magnitude of reduction in FEV1 value equates to
clinical worsening. This stringent FEV1 value criterion was also
adopted to address concerns raised by ethics and regulatory bodies
regarding the risk of precipitation of a severe asthma exacerbation



TABLE III. Summary of during-treatment AEs (safety population)

AE type Placebo (n 5 82) GSK3772847 (n 5 83)

AE category, no. (%)

Any AE 37 (45) 32 (39)

Treatment-related AE 3 (4) 8 (10)

AEs leading to permanent discontinuation of study treatment* 4 (5) 4 (5)

AEs leading to study withdrawal 1 (1) 0

SAEs 1 (1) 2 (2)

Treatment-related SAEs 0 0

Fatal AEs 0 0

AEs by system organ class, no. (%)

Infections and infestations 16 (20) 15 (18)

Nervous system disorders 9 (11) 11 (13)

Gastrointestinal disorders 5 (6) 7 (8)

Musculoskeletal and connective tissue disorders 3 (4) 7 (8)

Respiratory, thoracic, and mediastinal disorders 6 (7) 4 (5)

Cardiac disorders 6 (7) 3 (4)

Injury, poisoning and procedural complications 4 (5) 3 (4)

Skin and subcutaneous tissue disorders 2 (2) 5 (6)

General disorders and administration site conditions 0 5 (6)

Ear and labyrinth disorders 2 (2) 2 (2)

Investigations 2 (2) 2 (2)

Vascular disorders 1 (1) 1 (1)

Blood and lymphatic system disorders 0 1 (1)

Eye disorders 0 1 (1)

Immune system disorders 0 1 (1)

Psychiatric disorders 0 1 (1)

Reproductive system and breast disorders 0 1 (1)

Treatment-related AEs by system organ class and preferred term, no. (%)

Cardiac disorders 3 (4) 3 (4)

Ventricular tachycardia 2 (2) 1 (1)

Rhythm idioventricular 1 (1) 1 (1)

Ventricular extrasystoles 0 1 (1)

Musculoskeletal and connective tissue disorders 0 3 (4)

Arthralgia 0 2 (2)

Muscle spasms 0 1 (1)

General disorders and administration site conditions 0 2 (2)

Asthenia 0 2 (2)

Chills 0 1 (1)

Nervous system disorders 0 1 (1)

Autonomic nervous system imbalance 0 1 (1)

Respiratory, thoracic, and mediastinal disorders 0 1 (1)

Bronchospasm 0 1 (1)

Skin and subcutaneous tissue disorders 0 1 (1)

Urticaria 0 1 (1)

During-treatment AE is defined as an AE the onset of which occurs from the date of initiation of the study treatment to 28 days after the study treatment has been stopped.

*Participants who discontinued the study treatment could either be withdrawn from the study or continue to complete the remaining study visits.
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during LABA withdrawal and ICS downtitration. This threshold
was problematic, as worsening lung function could be anticipated
following withdrawal of a LABA or ICS, although any anti-
inflammatory effect of anti–IL-33 therapy was hypothesized to
minimize decrements in lung function. Furthermore, the decreases
in FEV1 value required to meet this criterion were far lower than
the expected coefficient of repeatability for FEV1 value in patients
with asthma (GlaxoSmithKline Data on file, unpublished data,
2018). They were also lower than the published 3-month coeffi-
cient of repeatability for FEV1 value from multicenter trials using
Bland-Altman analyses for FEV1 value for patients with chronic
obstructive pulmonary disease (400 mL).29,30 This suggests that
participants in the current studymay have discontinued study treat-
ment for LoAC based on multiple factors related to LABA with-
drawal and ICS downtitration rather than clinically relevant
changes. Approximately 19% of participants in the placebo arm
did not experience LoAC during the treatment period after ICS
or LABA discontinuation, implying that some participants are
symptomatic for reasons other than asthma and are being over-
treated. As this was an early-phase trial, we did not require a pre-
randomization titration phase to demonstrate the requirement for
a moderate-to-high dose ICS or LABA.

There were 3 more exacerbations in the active treatment arm
than in the placebo arm. However, these events occurred after the
last observed event in the placebo arm and after most of the
participants had been withdrawn for LoAC. This observed
difference between arms more likely reflects an immortal time
bias than a detrimental effect of GSK3772847.

Another issue was the unexpectedly low baseline FENO level
(median <20 ppb for both study arms), which is lower than the



TABLE IV. Summary of during-treatment AEs of special

interest (safety population*)

Special interest group

(preferred term), no. (%)

Placebo

(n 5 82)

GSK3772847

(n 5 83)

Systemic allergic/hypersensitivity

and nonallergic reactions

2 (2) 6 (7)

Rhinitis allergic 2 (2) 0

Swelling face 0 2 (2)

Urticaria 0 2 (2)

Anaphylactic shock 0 1 (1)

Angioedema 0 1 (1)

Bronchospasm 0 1 (1)

Eye swelling 0 1 (1)

Rash 0 1 (1)

All infections 16 (20) 15 (18)

Nasopharyngitis 4 (5) 4 (5)

Influenza 4 (5) 1 (1)

Upper respiratory tract infection 1 (1) 4 (5)

Respiratory tract infection viral 2 (2) 2 (2)

Rhinitis 2 (2) 2 (2)

Sinusitis 2 (2) 2 (2)

Pharyngitis 2 (2) 0

Conjunctivitis 0 1 (1)

Ear infection 1 (1) 0

Pharyngotonsillitis 1 (1) 0

Pneumonia 1 (1) 0

Upper respiratory tract infection bacterial 1 (1) 0

Serious infections 1 (1) 0

Pneumonia 1 (1) 0

Cardiac disorders 6 (7) 8 (10)

Ventricular tachycardia 3 (4) 1 (1)

Dizziness 0 2 (2)

Rhythm idioventricular 1 (1) 1 (1)

Ventricular extrasystoles 1 (1) 1 (1)

Chest discomfort 0 1 (1)

Peripheral swelling 0 1 (1)

Presyncope 0 1 (1)

Sinus tachycardia 1 (1) 0

Serious cardiac, vascular, and thromboembolic

events

0 1 (1)

Anaphylactic shock 0 1 (1)

During-treatment AE is defined as an AE the onset of which occurs from the date of

initiation of the study treatment to 28 days after the study treatment has been stopped.

*Preferred terms may contribute to more than 1 special interest group; AEs of special

interest were counted for each special interest group in which they appear.
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30 ppb typical for severe asthma.31,32 The lower FENO level may
in part be related to the largely clinically obese population re-
cruited here (mean body mass index 5 32.0 kg/m2 [SD 5 6.94
kg/m2]). Obesity-associated asthma has a distinct phenotype in
which patients have symptomatic but noneosinophilic asthma
with lower FENO levels, despite generalized systemic inflamma-
tion.33,34 Recruitment of participantswhowere using a high-dose
ICS (FP, 500 mg twice daily or the equivalent) for at least 4
months may also have contributed to the low FENO levels.
Following ICS downtitration after week 4, FENO levels increased,
as expected, with placebo versus with GSK3772847; however,
because of the small sample size after week 4, these results
should be interpreted with caution.

As IL-33 may be cardioprotective,20,21 cardiac AEs were a po-
tential concern. However, the similar incidence of during-
treatment, treatment-related cardiac AEs between study arms
and few cases of nonsustained ventricular tachycardia for all
postbaseline measurements from Holter monitoring suggest that
GSK3772847 treatment did not lead to cardiac abnormalities.

Limitations of the current study include the stringent LoAC
criteria (as already described). Importantly, this limitation pre-
cluded our ability to perform subgroup analyses for potentially
responsive participants or robustly assess efficacy in participants
with low T2 biomarker levels (eg, blood eosinophil counts and
IgE level). Another limitation is that some participants who met
the ACQ-5 or FEV1 criteria for LoAC were not withdrawn from
blinded treatment per protocol, although the post hoc rederived
LoAC analysis was performed to correct for this. Also, the short
duration of follow-up precluded the assessment of asthma exacer-
bations, which is an important clinical outcome.

The results of this phase IIA study suggest that treatment with
GSK3772847 may benefit patients with uncontrolled asthma and
is generally tolerable. However, because restrictive LoAC criteria
led to many participants discontinuing study treatment, future
studies should investigate prevention of exacerbations as the
primary end point to confirm these preliminary positive results
and should also evaluate biomarkers that may identify patients
with asthma who will benefit from anti–IL-33 treatment with
GSK3772847.

We would like to thank 2 GlaxoSmithKline team members, Alex

Androulidakis and Marie Duggan, who contributed greatly during the study.

Editorial support was provided by Liz Morgan, PhD, at Fishawack Indicia Ltd

of Fishawack Health, United Kingdom.

Clinical implications: This phase IIA proof-of-concept study
demonstrates that subjects with uncontrolled asthma may
benefit from GSK37772847, a human mAb that binds to the
IL33R, thereby inhibiting IL-33 signaling.
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