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TREATMENT OF CHRONIC OBSTRUCTIVE PULMONARY DISEASE WITH AN ANTI-

INTERLEUKIN-33 ANTIBODY 

TECHNICAL FIELD 

The present disclosure relates to methods of treating COPD, particularly by administering an anti-IL-

33 antibody or antibody variant thereof. 5 

BACKGROUND 

Chronic obstructive pulmonary disease is the fourth leading cause of death in the world and is projected 

to be the third leading cause of death worldwide by 2030 (Adeloye et al 2015). Chronic obstructive 

pulmonary disease is characterised by persistent respiratory symptoms and airflow limitation (post-

bronchodilator [BD] forced expiratory volume in one second [FEV1]/forced vital capacity [FVC] < 10 

0.70) that is due to airway and/or alveolar abnormalities, usually caused by significant exposure to 

noxious particles or gases, and influenced by host factors including abnormal lung development. 

Significant comorbidities may have an impact on morbidity and mortality (GOLD 2020). Chronic 

obstructive pulmonary disease is a life-threatening respiratory condition, and the disease course is 

characterised by a long period of disability, which results in considerable loss of health related quality 15 

of life (van Manen et al 2003). 

Chronic obstructive pulmonary disease is not fully reversible, usually progressive, and associated with 

an enhanced chronic inflammatory response in the lung. There is an increasing evidence base 

demonstrating that the overall symptomatic burden has a substantial detrimental impact on health 

related quality of life and also contributes to increased risk of exacerbations and a worse disease 20 

prognosis (Miravitlles and Ribera 2017).  

Acute exacerbations of COPD are episodes of symptom worsening that have significant adverse 

consequences for patients (Wedzicha and Seemungal 2007). Greater frequency of exacerbations is 

associated with accelerated lung function decline, health-related quality of life impairment, and 

increased mortality (Donaldson et al 2002, Seemungal et al 1998, Soler-Cataluna et al 2005). 25 

Furthermore, as the incidence of COPD increases, exacerbations place a greater burden on health care 

systems, accounting for more than 10 million unscheduled attendances per year in the United States 

(Mannino and Braman 2007). The direct costs of COPD treatment in the United States are greater than 

$32 billion per year, with exacerbations estimated to account for 50% to 75% of these healthcare costs 

(Celli et al 2004, Guarascio et al 2013, Toy et al 2010). Exacerbations are also important outcome 30 

measures in COPD, with acute treatment targeting accelerated recovery, whereas long-term 

maintenance inhaled therapy is designed to prevent and reduce their frequency and severity (Ritchie 

and Wedzicha 2020). 
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Despite adequate treatment with optimised maintenance inhaled therapy, approximately 30% to 40% 

of patients continue to have moderate or severe exacerbations (Müllerová et al 2017, Vestbo et al 

2017). Even maximal triple therapy (LABA + LAMA + ICS) may still be insufficient (Rabe et al 

2020); hence, a substantial unmet medical need remains. 

SUMMARY OF THE DISCLOSURE 5 

The present disclosure provides methods for treating COPD. The methods disclosed herein comprise 

administration of anti-IL-33 antibodies or antibody variants thereof. 

Interleukin-33 expression is increased in COPD (Byers et al 2013), and inversely correlates with lung 

function (Byers et al 2013, Kearley et al 2015). Neutralisation of IL‑33 activity with MEDI3506 has 

potential to disrupt the cycle of inflammatory structural damage in lungs of patients with COPD, and 10 

thereby provide therapeutic benefit to patients with COPD. 

In one aspect, the disclosure provides a method of treating chronic obstructive pulmonary disease 

(COPD) in a subject comprising administering a therapeutically effective amount of an anti-IL-33 

antibody or antibody variant thereof in a dose of from about 300 to about 600 mg at an interval of 

every 4 weeks (Q4W) or 8 weeks (Q8W), wherein the anti-IL-33 antibody comprises: a heavy chain 15 

variable region comprising a HCDR1 having the sequence as set forth in SEQ ID NO: 1, a VHCDR2 

having the sequence of SEQ ID NO: 2, a VHCDR3 having the sequence of SEQ ID NO: 3; and a light 

chain variable region a VLCDR1 having the sequence of SEQ ID NO: 5, a VLCDR2 having the 

sequence of SEQ ID NO: 6, and a VLCDR3 having the sequence of SEQ ID NO: 7. 

In another aspect, the disclosure provides a method of treating chronic obstructive pulmonary disease 20 

(COPD) in a subject comprising administering a therapeutically effective amount of an anti-IL-33 

antibody or antibody variant thereof in a dose of about 150 mg at an interval of every 4 weeks (Q4W), 

wherein the anti-IL-33 antibody comprises: a heavy chain variable region comprising a HCDR1 having 

the sequence as set forth in SEQ ID NO: 1, a VHCDR2 having the sequence of SEQ ID NO: 2, a 

VHCDR3 having the sequence of SEQ ID NO: 3; and a light chain variable region a VLCDR1 having 25 

the sequence of SEQ ID NO: 5, a VLCDR2 having the sequence of SEQ ID NO: 6, and a VLCDR3 

having the sequence of SEQ ID NO: 7. 

In another aspect, the disclosure provides a method of treating COPD in a subject comprising 

administering a therapeutically effective amount of an anti-IL-33 antibody or antibody variant thereof 

in a dose effective to achieve at least 80% inhibition of IL-33 in the lung or epithelial lining fluid 30 

(ELF), wherein the anti-IL-33 antibody comprises: a heavy chain variable region comprising a HCDR1 

having the sequence as set forth in SEQ ID NO:1, a VHCDR2 having the sequence of SEQ ID NO: 2, 

a VHCDR3 having the sequence of SEQ ID NO: 3; and a light chain variable region a VLCDR1 having 
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the sequence of SEQ ID NO: 5, a VLCDR2 having the sequence of SEQ ID NO: 6, and a VLCDR3 

having the sequence of SEQ ID NO: 7. 

In some instances, the dose is effective to achieve at least about 90%, optionally at least 95%, inhibition 

of IL-33 in the lung. 

In some instances, the dose is about 300 to about 600 mg at an interval of every 4 weeks (Q4W) or 8 5 

weeks (Q8W). In some instances, the dose is about 300 mg Q8W. In some instances, the dose is about 

300 mg Q4W. In some instances, the dose is about 150 mg Q4W. 

In some instances, the COPD is associated with chronic bronchitis in the subject.  

In some instances, the COPD is moderate COPD, moderate-to-severe COPD or severe COPD. 

In some instances, the subject to be treated has a history of at least one, optionally at least two moderate, 10 

or at least one severe , acute exacerbations of COPD (aeCOPD) in the 12 months prior to treatment. 

In some instances, prior to treatment, the subject has a post bronchodilator forced expiratory volume 

in 1 second (FEV1) to forced vital capacity (FVC) ratio (post-BD-FEV1/FVC) of less than (<) 0.70. In 

some instances, prior to treatment the subject has a post-BD FEV1 > 20% of predicted normal value. 

In some instances, the subject is a current smoker or a former smoker. In some instances, the subject 15 

is a former smoker. In some instances, the subject has a smoking history of at least 10 pack-years. 

In some instances, the subject to be treated is receiving COPD inhaled maintenance therapy comprising 

a long acting Beta 2 agonist (LABA), a long activating muscarinic receptor antagonist (LAMA), and/or 

a inhaled corticosteroid (ICS). In some instances, the inhaled maintenance therapy comprises LABA 

and LAMA, ICS and LABA, or ICS, LABA and LAMA. 20 

In some instances, the anti-IL-33 antibody or antibody variant thereof is selected from: human 

antibody, a humanized antibody, a chimeric antibody, a monoclonal antibody, a recombinant antibody, 

an antigen-binding antibody fragment, a single chain antibody, a monomeric antibody, a diabody, a 

triabody, tetrabody, a Fab fragment, an lgG1 antibody, an lgG2 antibody, an lgG3 antibody, and an 

lgG4 antibody. 25 

In some instances, the anti-IL-33 antibody or antibody variant thereof is an IgG1. 

In some instances, the anti-IL-33 antibody or antibody variant thereof is a human antibody. 

In some instances, the anti-IL-33 antibody or antibody variant thereof comprises a VH domain at least 

95%, 90% or 85% identical to the sequence set forth in SEQ ID NO: 4 and a VL domain at least 95%, 

90% or 85% identical to the sequence set forth in SEQ ID NO: 8. 30 
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In some instances, the anti-IL-33 antibody comprises a VH domain sequence as set forth in SEQ ID 

NO:4 and a VL domain sequence as set forth in SEQ ID NO:8. 

In some instances, the anti-IL-33 antibody comprises a light chain sequence as set forth in SEQ ID 

NO:9 and a heavy chain sequence as set forth in SEQ ID NO:10. 

In some instances, the anti-IL-33 antibody variant has the same pharmacokinetic (pK) characteristics 5 

as 33_670087_7B (MEDI3506/tozorakimab) in humans. 

In some instances, the anti-IL-33 antibody is tozorakimab. 

In some instances, the administration is subcutaneous. 

In another aspect, the disclosure provides a method of improving a marker of chronic obstructive 

pulmonary disease (COPD) in a subject, comprising: administering a therapeutically effective amount 10 

of an anti-IL-33 antibody or antibody variant thereof in a dose of from about 300 to about 600 mg at 

an interval of every 4 weeks (Q4W) or 8 weeks (Q8W), wherein the anti-IL-33 antibody comprises: a 

heavy chain variable region comprising a HCDR1 having the sequence as set forth in SEQ ID NO:1, 

a VHCDR2 having the sequence of SEQ ID NO: 2, a VHCDR3 having the sequence of SEQ ID NO: 

3; and a light chain variable region a VLCDR1 having the sequence of SEQ ID NO: 5, a VLCDR2 15 

having the sequence of SEQ ID NO: 6, and a VLCDR3 having the sequence of SEQ ID NO: 7. The 

marker is selected from: annualised rate of moderate to severe COPD exacerbations, time to first 

moderate to severe COPD exacerbation, FEV1, forced expiratory volume in 1 second (FEV1),  FEV1 

to Forced Vital Capacity (FVC) ratio (FEV1/FVC), or breathlessness, cough and sputum scale (BCSS) 

score, COPD Assessment Test (CAT) score and St. George’s respiratory Questionnaire (SGRQ) score. 20 

In some instances, for any of the preceding aspects, the anti-IL-33 antibody or antibody variant thereof 

is administer for a period of at least 12 weeks. In some instances, for any of the preceding aspects, the 

anti-IL-33 antibody or antibody variant thereof is administer for a period of at least 24 weeks. In some 

instances, for any of the preceding aspects, the anti-IL-33 antibody or antibody variant thereof is 

administer for a period of at least 52 weeks. 25 

In another aspect, the disclosure provides a method of reducing the annualised rate of moderate to 

severe COPD exacerbations in a subject comprising administering a therapeutically effective amount 

of an anti-IL-33 antibody or antibody variant thereof in a dose of from about 300 to about 600 mg at 

an interval of every 4 weeks (Q4W) or 8 weeks (Q8W), wherein the anti-IL-33 antibody comprises: a 

heavy chain variable region comprising a HCDR1 having the sequence as set forth in SEQ ID NO:1, 30 

a VHCDR2 having the sequence of SEQ ID NO: 2, a VHCDR3 having the sequence of SEQ ID NO: 

3; and a light chain variable region a VLCDR1 having the sequence of SEQ ID NO: 5, a VLCDR2 

having the sequence of SEQ ID NO: 6, and a VLCDR3 having the sequence of SEQ ID NO: 7. 
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In another aspect, the disclosure provides a method of improving pre-bronchodilator FEV1 in a subject 

with COPD comprising administering a therapeutically effective amount of an anti-IL-33 antibody or 

antibody variant thereof in a dose of from about 300 to about 600 mg at an interval of every 4 weeks 

(Q4W) or 8 weeks (Q8W), wherein the anti-IL-33 antibody comprises: a heavy chain variable region 

comprising a HCDR1 having the sequence as set forth in SEQ ID NO:1, a VHCDR2 having the 5 

sequence of SEQ ID NO: 2, a VHCDR3 having the sequence of SEQ ID NO: 3; and a light chain 

variable region a VLCDR1 having the sequence of SEQ ID NO: 5, a VLCDR2 having the sequence of 

SEQ ID NO: 6, and a VLCDR3 having the sequence of SEQ ID NO: 7. 

In another aspect, the disclosure provides a method of improving the E-RS: COPD score in a subject 

with COPD comprising administering a therapeutically effective amount of an anti-IL-33 antibody or 10 

antibody variant thereof in a dose of from about 300 to about 600 mg at an interval of every 4 weeks 

(Q4W) or 8 weeks (Q8W), wherein the anti-IL-33 antibody comprises: a heavy chain variable region 

comprising a HCDR1 having the sequence as set forth in SEQ ID NO:1, a VHCDR2 having the 

sequence of SEQ ID NO: 2, a VHCDR3 having the sequence of SEQ ID NO: 3; and a light chain 

variable region a VLCDR1 having the sequence of SEQ ID NO: 5, a VLCDR2 having the sequence of 15 

SEQ ID NO: 6, and a VLCDR3 having the sequence of SEQ ID NO: 7. 

In another aspect, the disclosure provides a method of improving the SGRQ score in a subject with 

COPD comprising administering a therapeutically effective amount of an anti-IL-33 antibody or 

antibody variant thereof in a dose of from about 300 to about 600 mg at an interval of every 4 weeks 

(Q4W) or 8 weeks (Q8W), wherein the anti-IL-33 antibody comprises: a heavy chain variable region 20 

comprising a HCDR1 having the sequence as set forth in SEQ ID NO:1, a VHCDR2 having the 

sequence of SEQ ID NO: 2, a VHCDR3 having the sequence of SEQ ID NO: 3; and a light chain 

variable region a VLCDR1 having the sequence of SEQ ID NO: 5, a VLCDR2 having the sequence of 

SEQ ID NO: 6, and a VLCDR3 having the sequence of SEQ ID NO: 7. 

In another aspect, the disclosure provides a method of improving the CAT score in a subject with 25 

COPD comprising administering a therapeutically effective amount of an anti-IL-33 antibody or 

antibody variant thereof in a dose of from about 300 to about 600 mg at an interval of every 4 weeks 

(Q4W) or 8 weeks (Q8W), wherein the anti-IL-33 antibody comprises: a heavy chain variable region 

comprising a HCDR1 having the sequence as set forth in SEQ ID NO:1, a VHCDR2 having the 

sequence of SEQ ID NO: 2, a VHCDR3 having the sequence of SEQ ID NO: 3; and a light chain 30 

variable region a VLCDR1 having the sequence of SEQ ID NO: 5, a VLCDR2 having the sequence of 

SEQ ID NO: 6, and a VLCDR3 having the sequence of SEQ ID NO: 7. 

BRIEF DESCRIPTION OF DRAWINGS 

Figure 1A shows IL-33/tozorakimab complex amount measured in serum of healthy participants from 

Part I of NCT03096795 35 
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Figure 1B shows IL-33/sST2 complex amount measured in serum of healthy participants from Part I 

of NCT03096795 

Figure 1C shows IL-33/tozorakimab complex amount measured in serum of participants with COPD 

from Part II of NCT03096795 

Figure 1D shows IL-33/sST2 complex amount measured in serum of participants with COPD from 5 

Part II of NCT03096795 

Figure 2A shows nasal mucosal lining fluid levels of free IL-33red plus IL-33red/tozorakimab measured 

at day 29 in the 300 mg MAD cohort 

Figure 2B shows nasal mucosal lining fluid levels of free IL-33red measured at day 29 in the 300 mg 

MAD cohort 10 

Figure 2C shows nasal mucosal lining fluid levels of free IL-33ox measured at day 29 in the 300 mg 

MAD cohort 

Figure 3 shows tozorakimab inhibits ex vivo IL-33 challenge in whole blood from healthy participants 

Figure 4A shows serum levels of IL-5 at days 1, 14 and 28 in participants in the 300 mg MAD cohort 

(Placebo, n=6; tozorakimab (n=6). The plot shows mean ± SEM. A mixed-effect longitudinal model 15 

was used to generate p values comparing the trajectories of the biomarkers between tozorakimab and 

placebo. (p = 0.0037) 

Figure 4B shows serum levels of IL-13 at days 1, 14 and 28 in participants in the 300 mg MAD cohort 

(Placebo, n=6; tozorakimab (n=6). The plot shows mean ± SEM. A mixed-effect longitudinal model 

was used to generate p values comparing the trajectories of the biomarkers between tozorakimab and 20 

placebo. (p = 0.034) 

Figure 4C shows serum levels of eosinophils at days 1, 14 and 28 in participants in the 300 mg MAD 

cohort (Placebo, n=6; tozorakimab (n=6). The plot shows mean ± SEM. A mixed-effect longitudinal 

model was used to generate p values comparing the trajectories of the biomarkers between tozorakimab 

and placebo. (p = 0.0023) 25 

Figure 5 shows that Alternaria alternata induces rapid IL-33 release in the bronchoalveolar lavage 

fluid (BALF) in humanised IL-33 mice 

Figure 6 shows tozorakimab inhibits ALT-induced BALF IL-5 in humanized IL-33 mice. Test 

substances were dosed intranasally at -24 hours prior to challenge with ALT. BALF was harvested at 

24 hours post ALT challenge and analysed for presence of IL-5. Significant effect of test substances 30 

was determined using one-way ANOVA with Bonferroni's multiple comparisons test. ***p<0.001, 

**p< 0.01 (n=4) 
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Figure 7A shows scratch wound repair in normal human bronchial epithelial cells upon treatment with 

wildtype IL-33 (IL-33), oxIL-33, and oxIL-33 + anti-ST2 antibody 

Figure 7B shows quantification of the % wound closure from scratch wound assays described in Figure 

3A 

Figure 8 shows scratch wound impairment was also seen in bronchial epithelial cells obtained from 5 

COPD subjects 

Figure 9 shows % scratch closure in A549 cells with increasing concentrations of tozorakimab and 

anti-TSLP antibody 

Figure 10 is the PK/PD target engagement model description 

Figure 11 shows the prediction of tozorakimab systemic concentrations vs the observed tozorakimab 10 

systemic concentrations from Ph1 dose cohorts 

Figure 12 shows the prediction of tozorakimab:IL-33 complex formation vs the observed 

tozorakimab:IL-33 complex formation from Ph1 dose cohorts 

Figure 13 shows the prediction of IL-33:sST2 complex reduction vs the observed IL-33:sST2 complex 

reduction from Ph1 dose cohorts 15 

Figure 14 shows the IL-33 inhibition predicted from dose response for IL33/sST2 complex inhibition 

in blood (Q2W – top line; Q4W – middle line; Q6W – bottom line) 

Figure 15 shows the predicted suppression of IL-33 in the lung at trough with tozorakimab (Q4W – 

top line; Q8W – bottom line) 

Figure 16 shows the predicted tozorakimab serum concentration following 300mg Q4W (higher line) 20 

and 300mg Q8W (lower line). The serum concentrations required for 60%, 80% and 90% identified 

by Alternaria mouse model are indicated by dashed lines 

Figure 17 shows the predicted tozorakimab serum concentration following 300mg Q4W (higher line) 

and 150mg Q4W (lower line). The serum concentration threshold for response in the scratch wound 

closure assay in shown as a dashed line 25 

Figure 18 also shows the prediction of tozorakimab systemic concentrations vs the observed 

tozorakimab systemic concentrations from Ph1 dose cohorts 

Figure 19 also shows the prediction of IL-33:sST2 complex reduction vs the observed IL-33:sST2 

complex reduction from Ph1 dose cohorts 
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DETAILED DESCRIPTION 

The term "about" or "approximately" means an acceptable error for a particular value as determined 

by one of ordinary skill in the art, which depends in part on how thevalue is measured or determined. 

In certain embodiments, the term "about" or "approximately" means within 1, 2, 3, or 4 standard 

deviations. In certain embodiments, the term "about" or "approximately" means within 30%, 25%, 5 

20%, 15%, 1 0%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0.5%, or 0.05% of a given value or range. 

Whenever the term "about" or "approximately" precedes the first numerical value in a series of two or 

more numerical values, it is understood that the term "about" or "approximately" applies to each one 

of the numerical values in that series. 

Treatment of COPD 10 

Chronic obstructive pulmonary disease (COPD) is a chronic inflammatory lung disease that causes 

obstructed airflow from the lungs. Symptoms include breathing difficulty, cough, mucus (sputum) 

production and wheezing. 

COPD may be characterised by persistent respiratory symptoms and airflow limitation, as reported 

through airway spirometry, preferably post-bronchodilator (post-BD) airway spirometry. As used 15 

herein, “post-bronchodilator (post-BD) airway spirometry” refers to airway spirometry performed 

following the administration of a bronchodilator, typically administered via an inhaler or nebuliser. In 

some embodiments, the bronchodilator is selected from albuterol or salbutamol. Post-BD spirometry 

results may be expressed as forced expiratory volume in one second (FEV1), or forced vital capacity 

(FVC). 20 

The disclosure provides for treatments of COPD . In some instances, the COPD is moderate-to-severe 

COPD. Moderate-to-severe COPD is generally is characterised by the subject having a post-BD forced 

expiratory volume in one second (FEV1) < 80% of the predicted normal value, i.e. that predicted for 

healthy patients. In some instances, the subject has a post-BD FEV1 of < 80%, < 75%, < 70%, < 65%, 

< 60%, < 55%, < 50%, <45%, < 40% or < 35% of the predicted normal value. In some instances, the 25 

subject has a post-BD FEV1 which is < 70% and > 30% of the predicted normal value. In some 

instances, the subject has a post-BD FEV1 which is < 80% and >30%, < 75% and >30%, < 70% and 

>30%, < 65% and >30%, < 60% and > 30% of the predicted normal value, < 55% and > 30% of the 

predicted normal value, < 50% and > 30% of the predicted normal value, < 45% and > 30% of the 

predicted normal value, < 40% and > 30% of the predicted normal value. In some instances, the subject 30 

has a post-BD FEV1 which is < 80% and >35%, < 75% and >35%, < 70% and >35%, < 65% and 

>35%, < 60% and > 35% of the predicted normal value, < 55% and > 35% of the predicted normal 

value, < 50% and > 35% of the predicted normal value, < 45% and > 35% of the predicted normal 

value, or < 40% and > 35% of the predicted normal value. In some instances, the subject has a post-

BD FEV1 which is < 60% and > 40% of the predicted normal value, < 55% and > 40% of the predicted 35 
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normal value, < 50% and > 40% of the predicted normal value, or < 45% and > 40% of the predicted 

normal value. 

In some instances, the subject has a post-BD FEV1 which is > 20% of the predicted normal value. In 

some instances, the subject has a post-DB FEV1 which >21%, >22%, >23%, >24%, >25%, >26%, 

>27%, >28%, >29% or >30% of the predicted normal value. In some instances, the subject has a post-5 

BD FEV1 which is > 30% of the predicted normal value. 

In some instances, the COPD is characterised by the presence of a post-BD FEV1/forced vital capacity 

(FVC) of < 0.70, < 0.65, < 0.60 < 0.55, < 0.50, < 0.45, < 0.40, < 0.35 or < 0.30. In some instances, the 

COPD is characterised by the presence of a post-BD FEV1/ FVC of < 0.70.  

COPD is a chronic condition, the severity of which may wax and wane. A subject with COPD may 10 

therefore experience one or more acute exacerbation of COPD (AECOPD, also referred to herein as a 

“COPD Exacerbation”), which may be separated by a period with relatively few symptoms. 

As used herein, an “AECOPD” or” aeCOPD” is a change in the subject’s usual COPD symptoms that 

lasts 2 or more days, is beyond normal day-to-day variation, is acute in onset, and may warrant a change 

in regular medication. The change in symptoms may include at least one major or minor COPD 15 

symptom from the list below: 

• Major COPD symptoms: dyspnea, increase in sputum volume, and change in sputum color 

• Minor COPD symptoms: cough, wheeze, sore throat, cold symptoms (rhinorrhea or nasal 

congestion), and fever without other cause. 

In some instances, the change in symptoms includes at least two COPD symptoms from the list above. 20 

In some instances, the change in symptoms includes at least one major COPD symptom from the list 

above. In some instances, the change in symptoms includes at least one major COPD symptom and at 

least one other major or minor symptom from the list above. 

An AECOPD may be classified as mild, moderate, or severe. As used herein, a “severe AECOPD” is 

one which results in an inpatient COPD-related hospitalization (for example, a subject being 25 

hospitalized for the COPD exacerbation or admitted for ≥ 24 hours to an observation area, the 

emergency department, or other equivalent healthcare facility depending on the country and healthcare 

system). Severe AECOPD may result in a COPD-related death. A “moderate AECOPD” is one which 

does not meet the criteria for “severe” (i.e. hospitalization). Moderate and Severe AECOPD result in 

use of systemic corticosteroids and/or antibiotics, or a single depot injectable dose of corticosteroids. 30 

In some instances, AECOPDs are confirmed to have occurred while a subject was on a stable dual or 

triple maintenance therapy for COPD and not as a result of a gap or step down in the treatment. Finally, 

a “mild AECOPD” is an exacerbation which does not meet the criteria for “severe” or “moderate”.  
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For severe AECOPD, the start date of the AECOPD may be the earlier of the date of hospitalisation, 

or, for moderate AECOPD, the start date of systemic corticosteroid or antibiotic treatment, and the end 

date may be the latest of the end date of the systemic corticosteroid or antibiotic treatment, or the date 

of hospital discharge. 

In some instances, the subject to be treated may have a history of at least one moderate or severe 5 

AECOPD in the 12 months prior to treatment (i.e. prior to administration of the first dose). In some 

instances, the subject may have a history of at least one optionally at least two, moderate, or at least 

one severe AECOPD in the 11, 10, 9, 8, 7, 6, 5, 4, 3, 2, or 1 months prior to treatment (i.e. prior to 

administration of the first dose). In some instances, the subject may have a history or at least two 

moderate AECOPD in the 12 months prior to treatment. In some instances, the subject may have a 10 

history or at least two moderate AECOPD within 52 weeks prior to treatment. In some instances, the 

subject may have a history or at least one severe AECOPD in the 12 months prior to treatment. In some 

instances, the subject may have a history or at least one severe AECOPD within 52 weeks prior to 

treatment. 

An alternate method of classifying AECOPD is through using the COPD composite exacerbations 15 

(COPDCompEx) algorithm, as outlined in “COPDCompEx: A novel composite endpoint for COPD 

exacerbations to enable faster clinical development” (Vogelmeier et al, Respiratory Medicine, volume 

173 November 2020, 106175). The COPDCompEx is a composite endpoint for exacerbations in 

COPD, combining exacerbations with events defined from participant e-Diaries and PEF. The 

definitions for both types of exacerbation are as follows: COPDCompEx defined exacerbations: 20 

episodes leading to one or more of the following: hospitalization, emergency room visit, treatment with 

OCS, or treatment with antibiotics. Diary events: defined by threshold and slope criteria using the 

following diary and home spirometry variables: overall symptom rating, nighttime awakenings due to 

symptoms, reliever medication use, PEF. Advantageously, COPDCompEx events tend to be more 

frequent, and offer diagnostic power for the severity of COPD over a shorter timeframe than with 25 

AECOPD events as described above.  

In some instances, the subject to be treated may have a history of at least one COPDCompEx events 

in the 12 months prior to treatment (i.e. prior to administration of the first dose). A subject to be treated 

may have a history of at least one COPDCompEx event in the 11, 10, 9, 8, 7, 6, 5, 4, 3, 2, or 1 months 

prior to treatment (i.e. prior to administration of the first dose). 30 

COPD may also be classified through the Breathlessness, Cough and Sputum Scale (BCSS) score 

relative to baseline.  As used herein, “baseline”, with regard to any COPD marker disclosed herein, 

such as BCSS score, means the numerical value of that parameter for a patient prior to or at the time 

of the first administration of the IL-33 therapy.  
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The BCSS is a 3-item daily diary (Leidy et al 2003) that assesses the severity of the 3 symptoms: 

breathlessness, sputum, and cough, each on a 5-point scale. Item scores can be reported as domains 

scores and are summed to yield a total score. In some instances, the subject has a total BCSS score of 

4 or more, 5 or more, 6 or more, 7 or more, 8 or more, 9 or more, 10 or more, 11 or more, 12 or more, 

13 or more, or 14 or more prior to treatment with the anti-IL33 antibody or fragment thereof. In some 5 

instances, the subject has a score of 2 or more, 3 or more, 4 or more, or 5 in the cough domain prior to 

treatment with the anti-IL33 antibody or fragment thereof. In some embodiments, the subject has a 

score of 2 or more, 3 or more, 4 or more, or 5 in the sputum domain prior to treatment with the anti-

IL33 antibody or fragment thereof. In some instances, the BSCC score “prior to treatment” is an 

average of the daily scores recorded over the 4 weeks prior to treatment with anti-IL33 antibody or 10 

fragment thereof as described herein.  

In some instances, COPD is classified using Exacerbations of Chronic Pulmonary Disease Tool - 

Patient-reported Outcome (EXACT-PRO) score. The EXACT-PRO is a 14-item ePRO instrument 

developed to assess the frequency, severity and duration of COPD exacerbations (Jones et al 2011; 

Leidy et al 2011). The instrument was developed for daily, at home, administration using a handheld 15 

electronic device. Respondents are instructed to complete the diary each evening just prior to bedtime 

and to answer the questions while considering their experiences “today”. The daily EXACT-PRO total 

score has a range of 0 to 100 with higher scores indicative of greater severity. Total score changes are 

used to identify the onset and recovery from an EXACT-PRO defined exacerbation event. In 

identifying event onset and recovery, the EXACT-PRO can provide information on event frequency 20 

and duration as well as event severity. In some instances, the subject to be treated has an EXACT-PRO 

score of at least 50, at least 60, at least 70, or at least 80 prior to treatment with anti-IL33 antibody or 

fragment thereof as described herein.. 

In some instances, the COPD may be classified using the St George’s Respiratory Questionnaire 

(SGRQ). The SGRQ is a 50-item questionnaire developed to measure health status (quality of life) in 25 

patients with diseases of airways obstruction. A global score ranges from 0 to 100. Scores by dimension 

are calculated for three domains: Symptoms, Activity and Impacts (Psycho-social) as well as a total 

score. Lower score indicates better quality of life (QoL). The first part ("symptoms") evaluates 

symptomatology, including frequency of cough, sputum production, wheeze, breathlessness and the 

duration and frequency of attacks of breathlessness or wheeze. The second part has two components: 30 

"activity" and "impacts." The "activity" section addresses activities that cause breathlessness or are 

limited because of breathlessness. The "impacts" section covers a range of factors including influence 

on employment, being in control of health, panic, stigmatization, the need for medication, side effects 

of prescribed therapies, expectations for health and disturbances of daily life. The recall period of the 

questionnaire is over the past 4 weeks. Psychometric testing has demonstrated its repeatability, 35 

reliability and validation. Sensitivity has been demonstrated in clinical trials. A minimum change in 4 
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units (the “Minimum Clinically Important Difference”) was established as clinically relevant after 

patient and clinician testing (Jones COPD 2005 2(1):75-9). 

In some instances, COPD may be classified by the COPD Assessment Test (CAT) score. The CAT is 

a questionnaire that is designed for patients with COPD to measure the effects of the disease on their 

quality of lives. The CAT is an 8 item patient-completed questionnaire assessing globally the impact 5 

of COPD (cough, sputum, dyspnea, chest tightness) on health status. The CAT ranges in scope form 0 

to 40. Higher scores denote a more severe impact of COPD on a subject’s life. In some instances, the 

subject to be treated has a CAT score prior to therapy of at least 10. 

In some instances, the COPD may be classified through E-RS™:COPD, an 11-item ePRO developed 

to evaluate the severity of respiratory symptoms of COPD (Leidy et al 2014a; Leidy et al 2014b). The 10 

E-RS™:COPD is a subset of items from the EXACT-PRO. The E-RS™:COPD was designed to be 

captured as part of the daily EXACT-PRO assessment. Summation of E-RS™:COPD item responses 

produces a total score ranging from 0 to 40, with higher scores indicating greater severity. In addition 

to the total score, symptom domain scores can be calculated for breathlessness (5 items; score range: 

0 to 17), cough and sputum (3 items; score range: 0 to 11) and chest symptoms (3 items; score range: 15 

0 to 12) by summing the responses of items within a respective domain. In some instances, the subject 

to be treated has an E-RS™:COPD score of at least 20, at least 25, at least 30, or at least 35. In some 

instances, the subject to be treated has an E-RS™:COPD score in the cough and sputum domain of at 

least 6, at least 7, at least 8, at least 9, at least 10, or 11. In some instances, the subject to be treated has 

an E-RS™:COPD score in the chest symptom domain of at least 7, at least 8, at least 9, at least 10, at 20 

least 11, or 12. In some instances, the subject to be treated has an E-RS™:COPD score in the 

breathlessness domain of at least 9, at least 10, at least 11, at least 12, at least 13, at least 14, at least 

15, at least 16, or 17. 

In some instances, COPD is associated with chronic bronchitis in the subject. A subject with chronic 

bronchitis may have suffered from the symptoms of bronchitis (cough, production of mucus/sputum, 25 

fatigue, shortness of breath, fever, chills, and/or chest discomfort) for a period of more than 8 weeks, 

more than 16 weeks, more than 32 weeks, or more than 52 weeks. 

In some instances, the subject to be treated is a current smoker or former smoker. In some instances, 

the subject to be treated has a smoking history of 10 or more pack-years. Pack-years are calculated as 

average number of cigarettes per day × number of years / 20. For example, 1 pack-year = 20 cigarettes 30 

smoked per day for 1 year or 10 cigarettes per day for 2 years.  

In some instances, the subject is a current smoker.  
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In some instances, the subject is a former smoker. A “former smoker” may be defined as a subject who 

is not smoking at the onset of therapy and with smoking cessation for a minimum of 6 months prior to 

therapy onset with an intention to quit permanently. 

In some embodiments instances, the subject has a history of inadequate response or intolerance to other 

medications for COPD, such as inhaled corticosteroids (ICS), long-acting beta agonists (LABA), 5 

and/or long-acting muscarinic antagonists (LAMA), or these other medications for COPD may 

otherwise be medically inadvisable. As used herein an “inadequate response” to a treatment if 

administration of said treatment does not result in the short- and/or long-term amelioration of one of 

more symptoms of COPD as described herein. Alternatively, an inadequate response may result in a 

return of the condition to moderate-to-severe levels following secession of said treatment. In some 10 

embodiments, COPD has been previously treated with an ICS and a LABA, an ICS and a LAMA, a 

LABA and a LAMA, or an ICS, a LABA and a LAMA, and has been shown to be unresponsive to said 

treatment. COPD may be classified as having an inadequate response to a treatment if the COPD 

remains moderate to severe despite the treatment, or if the subject experiences a moderate or severe 

AECOPD event following secession or completion of the course of therapy. 15 

In some instances, the subject to be treated has received or is receiving a course of ICS, LAMA and/or 

LABA therapy (e.g. ICS-LAMA, ICS-LABA, LAMA-LABA or ICS-LAMA-LABA  therapy, 

collectively referred to as “COPD inhaled maintenance therapies”) prior to treatment with the anti-IL-

33 antibody or antibody variant thereof as described herein. In some instances, the course of therapy 

began at least 3 months prior to the administration of the first dose of the anti-IL-33 antibody or 20 

antibody variant thereof as described herein, and may be at least 3 months long. In some instances, the 

course of therapy began at least 3 months prior to the administration of the first dose of the anti-IL-33 

antibody or antibody variant thereof as described herein, and is ongoing at the start of and is continued 

during the treatment window with said anti-IL-33 antibody or antibody variant thereof. 

As used herein, “inhaled corticosteroids (ICS)” refers to any corticosteroid treatment administered for 25 

the treatment of COPD through use of a nebuliser, inhaler, or vaporiser. The ICS may be selected from 

fluticasone propionate, budesonide, and/or beclometasone dipropionate. 

As used herein, “long-acting Beta-2 adrenergic receptor agonists (LABA)” refers to any beta-

adrenoceptor agonist with a duration of action of approximately 12 hours or more. This is in contrast 

to short-acting beta agonists (SABA) such as salbutamol, which have a duration of action of 30 

approximately 4-6 hours. Exemplary LABAs include arformoterol, bambuterol, clenbuterol, 

formoterol, salmeterol, protokylol. A LABA may be an “ultra-LABA” with a duration of action of 24 

hours or more, for example indacaterol, olodaterol, or vilanterol. A LABA may be administered 

through any suitable route, for example through use of a nebuliser, inhaler, or vaporiser. 
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As used herein, long-acting muscarinic antagonists (LAMA) re anticholinergic agents that block the 

activity of the muscarinic acetylcholine receptor. Exemplary LAMA include tiotropium bromide, 

glycopyrronium bromide, and aclidinium bromide. A LAMA may be administered through any 

suitable route, for example through use of a nebuliser, inhaler, or vaporiser. 

A subject with an “intolerance” to a treatment is one for whom the treatment provokes one or more 5 

side-effects which make continuation of the treatment inadvisable. For example, allergic reactions to 

treatment may be indicative of an intolerance. 

In some instances, the COPD to be treated is moderate to severe COPD. In some instances, the 

moderate to severe COPD is characterised by: 

• Association with chronic bronchitis in the subject, 10 

• A history of at least one, optionally at least two, moderate or at least one severe acute 

exacerbation of COPD in the 12 months prior to treatment, 

• A post-bronchodilator forced expiratory volume in 1 second (FEV1) to forced vital capacity 

(FVC) ratio (post-BD FEV1/FVC) of <0.70, and/or a post-BD FEV1 > 30% and < 80% 

predicted normal value. 15 

• An average breathlessness, cough and sputum scale (BCSS) score of > 2 in cough and/or > 2 

in sputum domains. 

In some instances, the COPD to be treated is characterised by: 

• A history of at least two moderate or at least one severe acute exacerbation of COPD within 

52 weeks prior to treatment, 20 

• A post-bronchodilator forced expiratory volume in 1 second (FEV1) to forced vital capacity 

(FVC) ratio (post-BD FEV1/FVC) of <0.70  

• A post-BD FEV1 > 20% of predicted normal value. 

• A CAT score of greater than or equal to 10, and each of the phlegm and cough items greater 

than or equal to 2, prior to treatment. 25 

In certain instances, the subject has a blood eosinophil count of greater than or equal to about 300 cells 

per µl or less than 300 cells per µl prior to treatment. In some instances, the subject has a blood 

eosinophil count of greater than or equal to 300 cells per µl prior to treatment. 

Administration Regimens 

The present disclosure relates to dosage regimens of an anti-IL-33 antibody or antibody variant, which 30 

finds particular effectiveness in the treatment of COPD. A dosage regimen is made up of one or more 



 

15 

doses of a controlled size, administered throughout a treatment window. Where there are more than 

one dose, the doses are separated by a dosing interval. The anti-IL-33 antibody or antibody variant is 

administered in a therapeutically effective amount. As used herein, an “effective amount” or 

“therapeutically effective amount” of an agent, e.g., a pharmaceutical formulation comprising an IL-

33 antibody, refers to an amount effective, at dosages and for periods of time necessary, to achieve the 5 

desired therapeutic or prophylactic result. 

The size of the dose of anti-IL-33 antibody or antibody variant thereof may be expressed in terms of 

weight of the anti-IL-33 antibody or antibody variant. In certain instances, the anti-IL-33 antibody or 

antibody variant thereof is administered in a dose of about 400 to about 800 mg, about 450 to about 

750 mg, about 500 to about 700 mg, about 510 to about 690 mg, about 520 to about 680 mg, about 530 10 

to about 670 mg, about 540 to about 660 mg, about 550 to about 650 mg, about 560 to about 640 mg, 

about 570 to about 630 mg, about 580 to about 620 mg, about 590 to about 630 mg, or about 600 mg.  

In some instances, the dose is 600 mg. In some instances, the anti-IL-33 antibody or antibody variant 

thereof is formulated for subcutaneous injection at 150 mg/mL, such that a 600 mg dose is administered 

as a 4 mL treatment. A 600 mg dose of the anti-IL-33 antibody or antibody variant thereof may be 15 

administered as two concurrent 300 mg dosages. As used herein, “concurrent” doses refer to doses 

which are administered simultaneously, or sequentially with no or only a minimal time period (e.g. 

less than 1 hour, less than 30 minutes, less than 15 minutes, less than 5 minutes) separating them. 

In some instances, the anti-IL-33 antibody or antibody variant thereof is administered in a dose of 

about 200 to about 400 mg, about 250 to about 350 mg, about 260 to about 340 mg, about 270 to about 20 

330 mg, about 280 to about 320 mg, about 290 to about 310 mg, about 295 to about 305 mg or about 

300 mg.  

In some instances, the dose is 300 mg. In some instances, the anti-IL-33 antibody or antibody variant 

thereof is formulated for subcutaneous injection at 150 mg/mL, such that a 300 mg dose is administered 

as a 2 mL treatment. In some instances, a 300 mg dose of the anti-IL-33 antibody or antibody variant 25 

thereof may be administered as two concurrent 150 mg dosages. As used herein, “concurrent” doses 

refer to doses which are administered simultaneously, or sequentially with no or only a minimal time 

period (e.g. less than 1 hour, less than 30 minutes, less than 15 minutes, less than 5 minutes) separating 

them. 

In some instances, the dose is 150 mg. In some instances, the anti-IL-33 antibody or antibody variant 30 

thereof is formulated for subcutaneous injection at 150 mg/mL, such that a 150 mg dose is administered 

as a 1 mL treatment. 

The size of the dose of an anti-IL-33 antibody or antibody variant thereof may be expressed in terms 

of the plasma drug concentration provided by the dose, as the amount of active compound manipulated 
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so as to provide a plasma drug concentration of a certain level. By varying the amount, bioavailability, 

or timing/frequency of the antibody or variant administered, the skilled person can control the plasma 

concentration in the subject. As plasma concentrations vary across time with drug uptake and 

clearance, they may be expressed in various standardised ways - for example as a maximum, minimum 

(trough) or across time. 5 

In some instances, the dose is selected so as to provide a Cmax,ss (the observed maximum 

concentration at steady state) of between about 20 and about 50 µg/mL, between about 25 and about 

45 µg/mL, between about 30 and about 40 µg/mL, between about 35 and about 40 µg/mL, or about 37 

µg/mL In some instances, the Cmaz.ss is that observed during the dosing period. In this context, the 

“dosing period” refers to the time between two consecutive doses. 10 

The examples show that a 300 mg Q4W or Q8W dosing regimen of MEDI3506 are predicted to achieve 

serum concentrations necessary for inhibition of both the redIL-33:ST2 signalling axis and the oxIL-

33:RAGE/EGFR signalling axis, achieving sustained, dual pathway inhibition (Figures 16 and 17). 

The MEDI3506 serum concentration can be measured (and therefore used to determine Cmax.ss) anti-

drug antibody reagents in a suitable assay format to capture and detect MEDI3506 from a biological 15 

sample (e.g. blood). In some instances, the assay may use an anti-IgG1 capture mAb and a stabilised 

MEDI3506 antigen labelled with a detectable marker. The detectable marker can be quantified in order 

to determine the concentration of MEDI3506. In some instances, the MEDI3506 antigen (IL-33) may 

stabilised in a reduced form, for example, by mutating one or more cysteine residues to serine to 

prevent redIL-33 conversion to the oxidised form (oxIL-33) through disulphide bond formation. 20 

Assays and platforms suitable for the detection of serum biomarkers are well known to the skilled 

person. 

In some instances, the dose is selected so as to provide a Cmax,ss of between about 10 and about 35 

µg/mL, between about 15 and about 30 µg/mL, between about 15 and about 30 µg/mL, between about 

15 and about 25 µg/mL, about 15 to about 20 µg/mL, or about 18.6 µg/mL. 25 

In some instances, the anti-IL-33 antibody or antibody variant thereof is administered in a dose selected 

so as to provide an area under the plasma concentration-time curve throughout a dosing period (AUC).  

In some instances, the dose is selected so as to provide an AUC of between about 400 and about 800 

µg ∙ day/mL, between about 500 and about 750 µg ∙ day/mL, between about 600 and about 700 µg ∙ 

day/mL, between about 600 and about 650 µg ∙ day/mL, between about 600 and about 620 µg ∙ day/mL, 30 

between about 610 and about 620 µg ∙ day/mL, or about 616 µg ∙ day/mL over the dosing period. 

In some instances, the dose is selected so as to provide an AUC of between about 200 and about 515 

µg ∙ day/mL, between about 250 and about 500 µg ∙ day/mL, between about 300 and about 450 µg ∙ 
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day/mL, between about 300 and about 350 µg ∙ day/mL, or about 323 µg ∙ day/mL over the dosing 

period. 

In some instances, the dose is selected so as to provide an AUC of between about 100 and about 300 

µg ∙ day/mL, between about 100 and about 250 µg ∙ day/mL, between about 100 and about 200 µg ∙ 

day/mL, between about 150 and about 200 µg ∙ day/mL, or about 161.5 µg ∙ day/mL over the dosing 5 

period. 

Administration of the anti-IL-33 antibody or antibody variant thereof is performed as multiple doses 

separated by a dosing interval. In some instances, the dosing interval is 2 weeks (14 days), 3 weeks 

(21 days), 4 weeks (28 days) or 5 weeks (35 days). In some embodiments, the dosing interval is 4 

weeks (28 days). In some instances, the dosing interval is about 4 weeks (i.e. 28 ± 4 days).  In some 10 

instances, the dosing interval is about 8 weeks (i.e. 56± 4 days). 

In some instances, a dose may be administered across multiple days, for example, as two or more sub-

doses. As used herein, a “sub-dose” is a fractional quantity of a dose of therapeutic, such that the total 

quantity of therapeutic administered in sub-doses is equal to that in the dose. Any fractional quantity 

may be used, for example such that two, three, four, five or more sub-doses comprise a single dose. In 15 

some instances, a dose may be administered as two or more sub-doses separated by a period of 1, 2, 3, 

4, 5, or 6 days. In some instances, a dose may be administered as two or more sub-doses separated by 

a period of 1, 2, or 3 weeks. Sub-doses may be administered on two, three, four or more consecutive 

days. Sub-doses which make up a dose may be of equal size, or may differ in size, so long as their total 

is equal to the dose. 20 

Therefore, as used herein, a dose of 600 mg with a 4 week dosing window (Q4W) may be substituted 

for 150 mg administered weekly (Q1W), 300 mg administered every 2 weeks (Q2W), or 450 mg 

administered every 3 weeks (Q3W), all of which provide a dosing regimen equivalent to 600 mg every 

4 weeks. A dose of 300 mg with a 4 week dosing window (Q4W) may be substituted for 150 mg 

administered every two weeks (Q2W) or 75 mg administered weekly(Q1W). A dose of 300 mg with 25 

an 8 week dosing window (Q8W) may be substituted for 150 mg administered every four weeks (Q4W) 

or 75 mg administered every two weeks (Q2W), or 37.5 mg administered every week (Q1W). 

When the dosing interval is expressed as a number of weeks, a margin of error is permissible such that 

a week may be expressed as 7 days ± 1 day. In some embodiments, a week may be expressed as 7 days 

± 0.5 days, 7 days ± 0.25 days, or exactly 7 days. Where the dosing interval is multiple weeks, the 30 

margins of error in each week may be combined. For example, in some instances, the dosing interval 

is 4 weeks ± 4 days. In some instances, the dosing interval is 4 weeks ± 3 days. In some embodiments, 

the dosing interval is 4 weeks ± 2 days. In some embodiments, the dosing interval is 4 weeks ± 1 day. 

In some instances, the dosing interval is exactly 4 weeks. In some instances, the dosing interval is 8 

weeks ± 4 days. In some instances, the dosing interval is 8 weeks ± 3 days. In some instances, the 35 
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dosing interval is 8 weeks ± 2 days. In some instances, the dosing interval is 8 weeks ± 1 day. In some 

instances, the dosing interval is exactly 8 weeks. 

In some instances, the anti-IL-33 antibody or antibody variant thereof is administered during a 

“treatment window”, which as used herein refers to a period commencing at the administration of the 

first dose and running until the final dose of the anti-IL-33 antibody or antibody variant thereof is 5 

administered. The date the first dose is administered is referred to as “Day 1” of “Week 0”, with Week 

1 commencing 7 days later, Week 2 commencing 7 days after that, and so on. In some embodiments, 

the treatment window is 12 weeks long (i.e. running from Week 0 to Week 12). In some embodiments, 

the treatment window is 16 weeks long (i.e. running from Week 0 to Week 15) and the dosing interval 

is 4 weeks, such that a total of 4 doses are administered (on Week 0, 4, 8 and 12 respectively). In some 10 

embodiments, the treatment window is 12 weeks long, and the dosing interval is 4 weeks, such that 

doses are administered Days 1 (Week 0), 29 ± 4 (Week 4), 57 ± 4 (Week 8), and 85 ± 4 (Week 12). 

In some instances, the treatment window is 12 weeks, 14 weeks, 16 weeks, 18 weeks, 20 weeks, 22 

weeks, 24 weeks, 26 weeks, 28 weeks, 30 weeks, 32 weeks, 34 weeks, 36 weeks, 38 weeks, 40 weeks, 

42 weeks, 44 weeks, 46 weeks, 48 weeks, 50 weeks, 52 weeks or more. In some instances, the treatment 15 

window is 52 weeks or more. In some instances, the treatment window is 48 weeks or more. 

In some instances, the anti-IL-33 antibody or antibody variant thereof is administered at about 300 mg 

Q4W. The examples show that administration of MEDI3506 300 mg Q4W is predicted to achieve 

approximately 94% depletion (target engagement) in the lung. This level of target engagement is 

potentially greater than that predicted to be achieved for the anti-IL-33 antibody itepekimab, in which 20 

a recent Phase II study in COPD resulted in a marked reduction of COPD exacerbations as well as a 

significant improvement of FEV1 in former smokers (Rabe et al 2021). Itepekimab has a significantly 

longer reported half-life compared to MEDI3506 (The itepekimab t1/2, which also known as 

SAR440340 and REGN3500, is reported as 30 days in US2021/0000949 – see [411] therein). 

In some instances, the anti-IL-33 antibody or antibody variant thereof is administered at about 300 mg 25 

Q8W. The examples show that administration of MEDI3506 300 mg Q8W  (i.e., with a twice as long 

dosing window) is predicted to provide approximately 83% inhibition of IL 33 at trough in lung tissue; 

therefore, it could provide an adequate efficacy in COPD with a more convenient dose frequency for 

patients compared with Q4W. 

In some instances, therefore, the IL-33 antibody or antibody variant thereof is administered at a dose 30 

that achieves at least 80%, 85% or 90% target engagement in the lung. In some instances, the dose 

achieves at least 90% target engagement in the lung. In some instances, the dose achieves at least 91%, 

92%, 93% or 94% target engagement in the lung. In some instances the % target engagement is 

achieved at trough concentration. 
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Markers of COPD 

In some instances, the methods disclosed herein improve one or more markers of COPD (also referred 

to as “COPD markers”). 

COPD markers include: annualised rate of moderate to severe COPD exacerbations, time to first 

moderate to severe COPD exacerbation, time to first severe COPD exacerbation, FEV1, FVC, E-RS 5 

COPD total score, SGRQ score, CAT score. 

In some instances, an improvement in E-RS COPD score means a subject has experienced a decrease 

in CAT score of more than or equal to 2 (the “minimum clinically important difference”, or “MCID”) 

compared to baseline. 

In some instances, an improvement in CAT score means a subject has experienced a decrease in CAT 10 

score of more than or equal to 2 (the “minimum clinically important difference”, or “MCID”) compared 

to baseline. 

In some instances, an improvement in SGRQ score means a subject has experienced a decrease in 

SGRQ total score of more than or equal to 4 (the “minimum clinically important difference”, or 

“MCID”) compared to baseline. 15 

In some instances, the change in a marker is observed following the treatment window. In some 

instances, the observation occurs immediately after the treatment window. In some instances, the 

observation is made after an additional period running immediately from the treatment window. The 

additional period may be 1, 2, 3, 4, 5, 6, or more days. The additional period may be 1, 2, 3, 4 or more 

weeks. The additional period may be 1, 2, 3, 4 or more months. The additional period may be the same 20 

length as the dosing interval, such that the additional period follows the final dose and runs until the 

point where a further dose would be due. The treatment window plus any additional period may be 

referred to as the “intervention window”. Certain treatment outcomes may be measured after the 

intervention window, for example change in pre- or post-BD FEV1 or FEV1 i/FVC. 

In some instances, the additional period is 4 weeks and the treatment window is 8 weeks, such that the 25 

total length of the treatment window plus the additional period is 12 weeks. In some embodiments, the 

additional period is 4 weeks and the treatment window is 12 weeks, such that the total length of the 

treatment window plus the additional period is 16 weeks. In other embodiments, the additional period 

is 4 weeks and the treatment window is 24 weeks, such that the total length of the treatment window 

plus the additional period is 28 weeks.  30 

Alternatively or additionally, the change in marker may be observed during the treatment window. A 

marker may be observed at the end of a dosing period, for example the first, second, third, fourth, fifth, 

sixth, seventh, or further dosing period. Alternatively, a marker may be observed or measured one day 

after the end of a dosing period, for example the first, second, third, fourth, fifth, sixth, seventh, or 
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further dosing period. A marker may be observed or measured one day before the end of a dosing 

period, for example the first, second, third, fourth, fifth, sixth, seventh, or further dosing period. A 

marker may be observed two days after the end of a dosing period, for example the first, second, third, 

fourth, fifth, sixth, seventh, or further dosing period. A marker may be observed two days before the 

end of a dosing period, for example the first, second, third, fourth, fifth, sixth, seventh, or further dosing 5 

period. A marker may be observed three days after the end of a dosing period, for example the first, 

second, third, fourth, fifth, sixth, seventh, or further dosing period. A marker may be observed three 

days before the end of a dosing period, for example the first, second, third, fourth, fifth, sixth, seventh, 

or further dosing period. A marker may be observed four days after the end of a dosing period, for 

example the first, second, third, fourth, fifth, sixth, seventh, or further dosing period. A marker may be 10 

observed four days before the end of a dosing period, for example the first, second, third, fourth, fifth, 

sixth, seventh, or further dosing period. In some embodiments, the treatment window is 24 weeks, and 

the change in symptom is observed during week 12. 

Certain treatment outcomes may be measured at the 4, 12, 24, or 28, 36 or 52-week time point, for 

example change in pre-BD FEV1 or FEV1 i/FVC scores. 15 

Treatment with the anti-IL-33 antibody or variant thereof, as described herein, may result in an increase 

in forced expiratory volume in 1 second (FEV1) as defined herein, in particular an increase observed 

following the treatment window (and any additional period as defined herein) as relative to baseline. 

In some instances, the increase in FEV1 is observed at weeks 2, 4, 8, 12, 16, 20, 24, 28, 32, 36 or 52 

relative to baseline. In some instances, the increase in FEV1 is observed at week 4, 12, 24, 36 or 52 20 

relative to baseline. In some instances, the increase in FEV1 is by 5%, 10%, 15%, 20%, 30%, 40%, 

50%, 60%, 70%, 80%, 90%, 100%, or more than 100% of the FEV1 observed prior to treatment. In 

some instances, the increase in FEV1 is to > 70 %, > 75% or >80% of the predicted normal value.  

In some instances, treatment with the anti-IL-33 antibody or variant thereof, as described herein, results 

in an increase in FEV1/FVC relative to baseline. In some instances, the increase in FEV1/FVC is of 25 

5%, 10%, 15%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, or more than 100% of the post-

BD FEV1/FVC relative to baseline. In some instances, the increase in FEV1/FVC is an increase of at 

least 0.1, 0.2, 0.3, 0.4, 0.5, 0.6 or 0.7. In some instances, the increase in FEV1/FVC is to > 0.70. In 

some instances, the increase in FEV1/FVC is to > 0.75, > 0.80, > 0.85, > 0.90, > 0.95 or > 0.99. 

In some instances, the one or more markers is selected from a decrease in the frequency, duration, or 30 

severity of AECOPD, optionally the frequency, duration or severity of moderate or severe AECOPD, 

relative to baseline. In some instances, the decrease in the frequency, duration, or severity of AECOPD 

is observed at week 4, 8, 12, 16, 29, 24, 28, 32, 36, 40, 44, 48 or 52 relative to baseline. In some 

instances, the decrease in the frequency, duration, or severity of AECOPD is observed at week 52 

relative to baseline. 35 
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In some instances, treatment with the anti-IL-33 antibody or variant thereof, as described herein, results 

in a decrease in the frequency of AECOPD. In some instances, the decrease in the frequency of 

AECOPD is a 5%, 10%, 15%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 95% decrease in the 

frequency of AECOPD relative to baseline. In some instances, the decrease in frequency of AECOPD 

is a decrease over 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 or 12 months. In some instances, the decrease in 5 

frequency of AECOPD is a decrease over 12 months. In some instances, the decrease in frequency of 

AECOPD is a decrease in annual AECOPD frequency. In some instances, the decrease in frequency 

of AECOPD is a decrease to an average of one AECOPD in every 8 weeks, one AECOPD in every 16 

weeks, one AECOPD in every 32 weeks, one AECOPD in every 52 weeks, or less than one AECOPD 

in every 52 weeks. 10 

In some instances, treatment with the anti-IL-33 antibody or variant thereof, as described herein, results 

in a decrease in the average duration of AECOPD. In some instances, the decrease in average duration 

of AECOPD is a 5%, 10%, 15%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 95% decrease in 

the average duration of AECOPD relative to baseline. In some instances, the decrease in average 

duration of AECOPD is a decrease to an average duration of 24hrs or less. 15 

In some instances, treatment with the anti-IL-33 antibody or variant thereof, as described herein, results 

in a decrease in the severity of AECOPD. A decrease in severity may result in a decrease in the 

frequency or duration of moderate and/or severe AECOPD relative to baseline, and this may be 

accompanied by an increase in the frequency or duration of mild AECOPD. A decrease in severity 

may result in a decrease in the frequency or duration of severe AECOPD relative to baseline, and this 20 

may be accompanied by an increase in the frequency or duration of moderate or mild AECOPD.  

In some instances, the one or more symptoms are selected from a decrease in the frequency or duration 

of COPDCompEx events, relative to baseline. In some instances, the decrease in the frequency or 

duration COPDCompEx is observed at week 4, 8, 12, 16, 29, 24, 28, 32, 36, 40, 44, 48 or 52 relative 

to baseline. 25 

In some instances, treatment with the anti-IL-33 antibody or variant thereof, as described herein, results 

in a decrease in the frequency of COPDCompEx events. In some instances, the decrease in the 

frequency of COPDCompEx events is a 5%, 10%, 15%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 

or 95% decrease in the frequency of COPDCompEx events relative to baseline. In some instances, the 

decrease in frequency of COPDCompEx events is a decrease over 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 11 30 

months. In some instances, the decrease in frequency of COPDCompEx events is a decrease in annual 

COPDCompEx events frequency. In some embodiments, the decrease in frequency of COPDCompEx 

events is a decrease to an average of one COPDCompEx event in every 8 weeks, one COPDCompEx 

event in every 16 weeks, one COPDCompEx event in every 32 weeks, one COPDCompEx event in 

every 52 weeks, or less than one COPDCompEx event in every 52 weeks. 35 
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In some instances, treatment with the anti-IL-33 antibody or variant thereof, as described herein, results 

in a decrease in the average duration of COPDCompEx events. In some instances, the decrease in 

average duration of AECOPD is a 5%, 10%, 15%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 

95% decrease in the average duration of COPDCompEx events relative to baseline. In some instances, 

the decrease in average duration of COPDCompEx events is a decrease to an average duration of 24 5 

hrs or less. 

In some instances, the treatment results in a decrease in objective cough frequency over 24 hours, 

relative to baseline. Objective cough frequency over 24 hours may be measured using an automated 

cough monitor (ACM), for example the VitaloJAK™ (Vitalograph, Buckinghamshire, UK), which is 

fitted and worn by the subject for approximately 24 hours and records cough frequency. Alternatively, 10 

objective cough frequency may be recorded through alternative means, for example recording or direct 

observation of the subject, followed by construction of a tally or count. In some embodiments, the 

decrease in objective cough frequency is a 5%, 10%, 15%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 

90%, 95% or more than 95% decrease relative to baseline. 

In some instances, the treatment results in a decrease in reliever medication usage, including reliever 15 

inhaler usage, relative to baseline. Reliever usage may be expressed as the number of puffs (i.e. the 

sum of different relievers, if applicable) used by the subject in a 24 hour period. In some instances, 

reliever usage is expressed as the average usage in a 24 hour period, i.e. the total count of reliever 

usage during a period and averaged over 24 hours, wherein the period is more or less than a 24 hours. 

In some instances, the decrease in reliever medication usage is a 5%, 10%, 15%, 20%, 30%, 40%, 20 

50%, 60%, 70%, 80%, 90%, 95% or more than 95% decrease relative to baseline. 

In some instances, the treatment results in a decrease in EXACT-PRO score relative to baseline. In 

some embodiments, the decrease is of 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 95 or 

more points on the EXACT-PRO scale, relative to baseline. In some instances, the decrease is from a 

baseline score of 50 or more to a post-treatment score of less than 50. In some instances, the decrease 25 

is from a baseline score of 60 or more, of 70 or more, or of 80 or more, to a post-treatment score of 

less than 50. In some instances, the decrease is from a baseline score of 50 or more, 60 or more, of 70 

or more, or of 80 or more, to a post-treatment score of less than 40. In some instances, the decrease is 

from a baseline score of 40 or more, 60 or more, of 70 or more, or of 80 or more, to a post-treatment 

score of less than 30. 30 

In some instances, the treatment results in a decrease in E-RS™:COPD score relative to baseline. In 

some instances, the decrease is of 5, 10, 15, 20, 25, 30, 35 or more points on the E-RS™:COPD scale, 

relative to baseline. In some instances, the decrease is from a baseline score of 9 or more to a post-

treatment score of less than 9 in the breathlessness domain. In some instances, the decrease is from a 

baseline score of 6 or more to a post-treatment score of less than 6 in the cough and sputum domain. 35 
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In some instances, the decrease is from a baseline score of 7 or more to a post-treatment score of less 

than 7 in the chest symptom domain. 

In some instances, the treatment results in an improvement in Cough visual analogue scale (Cough 

VAS) relative to baseline. Cough VAS, or cough severity VAS, comprises a 100 mm linear scale 

marked with a horizontal line by the subject, with 0 mm representing “no cough” and 100 mm 5 

representing “worst cough”, measuring subjective assessment by the subject of the prior 24 hrs for 

severity of cough symptoms (Smith et al 2006). In some instances, the improvement is a 5%, 10%, 

15%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95% or more than 95% decrease in Cough VAS 

relative to baseline. 

In some instances, the treatment results in an improvement in Breathlessness, Cough and Sputum Scale 10 

(BCSS) score relative to baseline. In some instances, the improvement is a decrease in the total score 

relative to baseline. In some instances, the improvement is a 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or more than 

10 point improvement in total score. In some instances, the improvement comprises a decrease in the 

sputum and/or cough domain score relative to baseline. In some embodiments, the improvement is a 

2, 3, 4 or 5 point decrease in sputum, and/or cough domain score. In some instances, the improvement 15 

in BCSS score comprises a reduction in sputum and/or cough domain score from >2 to < 2. In some 

instances, the improvement in BCSS score comprises a reduction in sputum and/or cough domain score 

from >2 to <2. 

In some instances, the treatment results in an improvement in Cough and Sputum Assessment 

Questionnaire (CASA-Q) score relative to baseline. The CASA-Q is a self-administered questionnaire 20 

that assesses cough and sputum based on their frequency, severity, and impact on daily activities in the 

previous 7 days (Crawford et al 2008; Monz et al 2010). The CASA-Q contains four domains: cough 

symptoms, cough impact, sputum symptoms, and sputum impact. Each domain contains three to eight 

items, each of which is answered in five categories from “never” to “always” for frequency and from 

“not at all” to “a lot/extremely” for intensity. For each domain, the items are summed and rescaled to 25 

obtain a score ranging from 0 to 100, with higher scores associated with fewer symptoms or less 

impact. In some instances, the improvement is an increase in the scores in one or more of the four 

domains relative to baseline. In some instances, the domain’s score increases by 10, 20, 30, 40, 50, 60, 

70, 80 or more points relative to baseline.  

In some instances, the treatment results in an improvement in St George’s Respiratory Questionnaire 30 

(SGRQ) score relative to baseline. The SGRQ is a 50-item ePRO instrument developed to measure the 

health status of participants with airway obstruction diseases (Jones et al 1991). The questionnaire is 

divided into 2 parts: Part 1 consists of 8 items pertaining to the severity of respiratory symptoms in the 

preceding 4 weeks; Part 2 consists of 42 items related to the daily activity and psychosocial impacts of 

the individual’s respiratory condition. The SGRQ yields a total score and 3 domain scores (symptoms, 35 
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activity, and impacts). The total score indicates the impact of disease on overall health status. This total 

score is expressed as a percentage of overall impairment, in which 100 represents the worst possible 

health status and 0 indicates the best possible health status. Likewise, the domain scores range from 0 

to 100, with higher scores indicative of greater impairment. Based on empirical data and interviews 

with patients, a change of 4 units is associated with a minimum clinically important difference. Specific 5 

details on the scoring algorithms are provided by the developer in a user manual (Jones and Forde 

2009). In some instances, the improvement is a decrease of SGRQ score by 4 or more units relative to 

baseline. In some embodiments, the improvement is a decrease of SGRQ score by 8, 12, 16, 20 or more 

units relative to baseline. In some instances, the improvement is a decrease of SGRQ score by 5, 10, 

20, 30, 40, 50, 60, 70, 80 or more units relative to baseline. 10 

In some instances, the treatment results in a decrease in the frequency, duration, or severity of a 

symptom of COPD selected from dyspnea, increase in sputum volume, change in sputum colour, 

cough, wheeze, sore throat, cold symptoms (rhinorrhea or nasal congestion), and fever without other 

cause. In some instances, the treatment results in a decrease in the frequency, duration, or severity of 

a symptom selected from dyspnea, increase in sputum volume, and change in sputum colour. In some 15 

embodiments, the treatment results in a decrease in the frequency, duration, or severity of a symptom 

selected from cough, wheeze, sore throat, cold symptoms (rhinorrhea or nasal congestion), and fever 

without other cause. 

In some instances, the treatment results in a decrease in the frequency, duration of one or more of the 

symptoms of chronic bronchitis in the subject, selected from cough, production of mucus/sputum, 20 

fatigue, shortness of breath, fever, chills, and/or chest discomfort. In some instances, the treatment 

results in a decrease in the frequency, duration, or severity of a symptom of chronic bronchitis to an 

average of one case in 8 weeks, one case in 16 weeks, one case in 32 weeks, one case in 52 weeks, or 

less than one case in 52 weeks. 

Anti-IL-33 antibodies 25 

The therapies described herein relate to anti-IL-33 antibodies, and variants and fragments thereof. 

Interleukin-33 (IL-33) is a member of the interleukin-1 (IL-1) cytokine family that is encoded by the 

IL33 gene. IL-33 is constitutively expressed in multiple cell types, including structural cells, such as 

smooth muscle, epithelial, and endothelial cells. It has been reported that IL-33 expression can also be 

induced by inflammatory factors in macrophages and dendritic cells. Cellular stress caused by 30 

environmental triggers, such as allergens, toxins, and pathogens, and mechanistic insult can lead to IL-

33 release. Free IL-33 associates with a heterodimeric IL-33 receptor complex composed of 

suppression of tumorigenicity 2 (ST2) protein and interleukin-1 receptor accessory protein (IL-1 

RAcP) to activate the AP-1 and NF-κB pathways through the adaptor protein myeloid differentiation 

primary response 88 (MyD88) and possibly MyD88-adapter-like (Mal) protein. IL-33 stimulates 35 
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numerous cell types, including innate lymphoid type II cells (ILC2), mast cells, basophils, eosinophils, 

and dendritic cells, to promote an immune response.  

The terms "interleukin 1 receptor-like 1 (IL1RL1 )" and "ST2," used interchangeably herein, refer to 

any native ST2 from any vertebrate source, including mammals such as primates (e.g., humans) and 

rodents (e.g., mice and rats), unless otherwise indicated. ST2 is also referred to in the art as DER4, T1, 5 

and FIT-1. The term encompasses "full-length," unprocessed ST2, as well as any form of ST2 that 

results from processing in the cell. At least four isoforms of ST2 are known in the art, including soluble 

(sST2, also known as IL 1 RL 1-a) and transmembrane (ST2L, also known as IL 1 RL 1-b), which 

arise from differential mRNA expression from a dual promoter system, and ST2V and ST2LV, which 

arise from alternative splicing. The domain structure of ST2L includes three extracellular 10 

immunoglobulin-like C2 domains, a transmembrane domain, and a cytoplasmic Toll/lnterleukin-1 

receptor (TIR) domain. sST2 lacks the transmembrane and cytoplasmic domains contained within 

ST2L and includes a unique 9 amino acid (a.a.) C-terminal sequence (see, e.g., Kakkar et al. Nat. Rev. 

Drug Disc.40 7: 827-840, 2008). sST2 can function as a decoy receptor to inhibit soluble IL-33. The 

term also encompasses naturally occurring variants of ST2, e.g., splice variants (e.g., ST2V, which 15 

lacks the third immunoglobulin motif and has a unique hydrophobic tail, and ST2LV, which lacks the 

transmembrane domain of ST2L) or allelic variants (e.g., variants that are protective against COPD 

risk or that confer COPD risk as described herein). The amino acid sequence of an exemplary human 

ST2 can be found, for example, under UniProtKB accession number 001638. ST2 is a part of the IL-

33 receptor along with the co-receptor protein IL-1 RAcP. Binding of IL-33 to ST2 and the co-receptor 20 

interleukin-1 receptor accessory protein (IL-1 RAcP) forms a 1:1:1 ternary signaling complex to 

promote downstream signal transduction (Lingel et al. Structure 17(10): 1398-1410,2009, and Liu et 

al. Proc. Nat. Acad. Sci. 11 0(37): 14918-14924, 2013). 

It is contemplated that antibodies or antibody variants that specifically bind to and inhibit components 

of the IL-33/ST2 signaling axis may be useful for the treatment of COPD.  25 

"Antibody" is used in the broadest sense and encompasses various antibody structures, including but 

not limited to monoclonal antibodies, polyclonal antibodies, multispecific antibodies (e.g., bispecific 

antibodies), and antibody fragments so long as they exhibit the desired antigen-binding activity.  

It is particularly contemplated that anti-IL33 antibodies or antibody variants, i.e., antibodies that bind 

specifically to and inhibit/neutralize IL-33, are effective in the treatment of COPD. In some instances, 30 

the antibody may be monoclonal (MAbs); recombinant; chimeric; humanized, such as 

complementarity-determining region (CDR)-grafted; human; antibody variants, including single 

chain; and/or bispecific; as well as fragments; variants; or derivatives thereof. Antibody fragments 

include those portions of the antibody that bind to an epitope on the polypeptide of interest. Examples 

of such fragments include Fab and F(ab') fragments generated by enzymatic cleavage of full-length 35 
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antibodies. Other binding fragments include those generated by recombinant DNA techniques, such as 

the expression of recombinant plasmids containing nucleic acid sequences encoding antibody variable 

regions. 

Monoclonal antibodies may be modified for use as therapeutics or diagnostics. "Monoclonal antibody" 

or "monoclonal antibody composition" as used herein refers to polypeptides, including antibodies, 5 

bispecific antibodies, etc., that have substantially identical amino acid sequence or are derived from 

the same genetic source. This term also includes preparations of antibody molecules of single 

molecular composition. A monoclonal antibody composition displays a single binding specificity and 

affinity for a particular epitope. 

One instance is a "chimeric" antibody in which a portion of the heavy (H) and/or light (L) chain is 10 

identical with or homologous to a corresponding sequence in antibodies derived from a particular 

species or belonging to a particular antibody class or subclass, while the remainder of the chain(s) 

is/are identical with or homologous to a corresponding sequence in antibodies derived from another 

species or belonging to another antibody class or subclass. Also included are fragments of such 

antibodies, so long as they exhibit the desired biological activity. See U.S. Pat. No. 4,816,567; 15 

Morrison et al., 1985, Proc. Natl. Acad. Sci. 81:6851-55. 

In another instance, a monoclonal antibody is a "humanized" antibody. Methods for humanizing non-

human antibodies are well known in the art. See U.S. Pat. Nos. 5,585,089 and 5,693,762. Generally, a 

humanized antibody has one or more amino acid residues introduced into it from a source that is non-

human. Humanization can be performed, for example, using methods described in the art (Jones et al., 20 

1986, Nature 321 :522-25; Riechmann et al., 1998, Nature 332:323-27; Verhoeyen et al., 1988, Science 

239:1534-36), by substituting at least a portion of a rodent complementarity-determining region for 

the corresponding regions of a human antibody. 

Also contemplated are human antibodies and antibody variants (including antibody fragments) that 

bind to IL-33. Using transgenic animals (e.g., mice) that are capable of producing a repertoire of human 25 

antibodies in the absence of endogenous immunoglobulin production such antibodies are produced by 

immunization with a polypeptide antigen (i.e., having at least 6 contiguous amino acids), optionally 

conjugated to a carrier. See, e.g., Jakobovits et al., 1993, Proc. Natl. Acad. Sci. 90:2551-55; Jakobovits 

et al., 1993, Nature 362:255-58; Bruggermann et al., 1993, Year in lmmuno. 7:33. See also PCT App. 

Nos. PCT/US96/05928 and PCT/US93/06926. Additional methods are described in U.S. Pat. No. 30 

5,545,807, PCT App. Nos. PCT/US91/245 and PCT/GB89/01207, and in European Patent Nos. 

54607381 and 546073A 1. Human antibodies can also be produced by the expression of recombinant 

DNA in host cells or by expression in hybridoma cells as described herein. 

Chimeric, CDR grafted, and humanized antibodies and/or antibody variants are typically produced by 

recombinant methods. Nucleic acids encoding the antibodies are introduced into host cells and 35 
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expressed using materials and procedures described herein. In one instance, the antibodies are 

produced in mammalian host cells, such as CHO cells. Monoclonal (e.g., human) antibodies may be 

produced by the expression of recombinant DNA in host cells or by expression in hybridoma cells as 

described herein. 

Antibodies and antibody variants (including antibody fragments) useful in the present methods may 5 

comprise: (a) a heavy chain variable region comprising a HCDR1 having the sequence as set forth in 

SEQ ID NO: 1, a VHCDR2 having the sequence of SEQ ID NO: 2, a VHCDR3 having the sequence 

of SEQ ID NO: 3; and (b) a light chain variable region a VLCDR1 having the sequence of SEQ ID 

NO: 5, a VLCDR2 having the sequence of SEQ ID NO: 6, and a VLCDR3 having the sequence of 

SEQ ID NO: 7. 10 

Also contemplated for use in the methods disclosed herein is an anti-IL-33 antibody or antibody variant 

thereof comprising a heavy chain variable region (VH) domain at least 95%, 90%, or 85% identical to 

the sequence set forth in SEQ ID NO: 4. In some instances the anti-IL-33 antibody or antibody variant 

thereof comprises a light chain variable region (VL) domain at least 95%, 90%, 85% identical to the 

sequence set forth in SEQ ID NO: 8. In some instances, the anti-IL-33 antibody or antibody variant 15 

thereof comprises: (a) a heavy chain variable region (VH) at least 95%, 90%, or 85% identical to the 

sequence set forth in SEQ ID NO 4; and (b) a light chain variable region (VL) at least 95%, 90%, 85% 

identical to the sequence set forth in SEQ ID NO: 8. 

In some instances, the anti-IL-33 antibody is 33_640087_7B, as disclosed in WO2016/156440, which 

is incorporated herein by reference. 33_640087_7B, also referred to in the art as MEDI3506, is an anti-20 

IL-33 antibody that binds to the reduced form of IL-33 (redIL-33) with high affinity. 33_640087_7B 

also inhibits the conversion of redIL-33 to the oxidised form (oxIL-33), which has been shown to 

induce signalling via RAGE and induce epithelial cell proliferation. 

33_640087_7B is an exemplary anti-IL-33 antibody having : (a) a heavy chain variable region 

comprising a HCDR1 having the sequence as set forth in SEQ ID NO: 1, a VHCDR2 having the 25 

sequence of SEQ ID NO: 2, a VHCDR3 having the sequence of SEQ ID NO: 3; and (b) a light chain 

variable region a VLCDR1 having the sequence of SEQ ID NO: 5, a VLCDR2 having the sequence of 

SEQ ID NO: 6, and a VLCDR3 having the sequence of SEQ ID NO: 7. 

33_640087_7B also comprises a VH domain having the amino acid sequence as set forth in SEQ ID 

NO: 4 and a VL domain having the amino acid sequence as set forth in SEQ ID NO: 8. 30 

33_640087_7B is an IgG1 antibody, the sequence of the full length light chain and heavy chain of 

33_640087_7B, including the IgG1 chain, is set forth in SEQ ID NOs: 9 and 10, respectively. 

In some instances the anti-IL-33 antibody or antibody variant thereof has similar, or the same 

pharmacokinetic (pK) characteristics as 33_670087_7B in humans.  
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In particular, the anti-IL-33 antibody or antibody variant may have a similar, or the same, half-life in 

humans as 33_670087_7B. The anti-IL-33 antibody or antibody variant having a similar, or the same, 

half-life in humans as 33_670087_7B, when administered at a dose of 30 mg Q2W, may have a half-

life of about 10 to about 20 days, about 12 to about 15 days, or of about 12.7 days. The anti-IL-33 

antibody or antibody variant having a similar, or the same, half-life in humans as 33_670087_7B, when 5 

administered at a dose of 100 mg Q2W, may have a half-life of about 10 to about 20 days, about 12 to 

about 15 days, or of about 13.2 days.  The anti-IL-33 antibody or antibody variant having a similar, or 

the same, half-life in humans as 33_670087_7B, when administered at a dose of 300 mg Q2W, may 

have a half-life of about 10 to about 20 days, about 12 to about 15 days, or of about 14.8 days. 

In some instances, the IL-33 antibody or variant thereof may competitively inhibit binding of IL-33 to 10 

33_640087-7B (as described in WO2016/156440). WO2016/156440 discloses that 33_640087-7B 

binds to redIL-33 with particularly high affinity and attenuates both ST-2 and RAGE-dependent IL-33 

signaling. An antibody or variant thereof is said to competitively inhibit binding of a reference antibody 

to a given epitope if it specifically binds to that epitope to the extent that it blocks, to some degree, 

binding of the reference antibody to the epitope. Competitive inhibition may be determined by any 15 

method known in the art, for example, solid phase assays such as competition ELISA assays, 

Dissociation-Enhanced Lanthanide Fluorescent Immunoassays (DELFIA®, Perkin Elmer), and 

radioligand binding assays.  For example, the skilled person could determine whether an antibody or 

variant thereof competes for binding to IL-33 by using an in vitro competitive binding assay, such as 

the HTRF assay described in WO2016/156440, paragraphs 881-886, which is incorporated herein by 20 

reference. For example, the skilled person could label 33_640087-7B with a donor fluorophore and 

mix multiple concentrations with fixed concentration samples of acceptor fluorophore labelled-redIL-

33. Subsequently, the fluorescence resonance energy transfer between the donor and acceptor 

fluorophore within each sample can be measured to ascertain binding characteristics. To elucidate 

competitive binding antibody molecules, the skilled person could first mix various concentrations of a 25 

test binding molecule with a fixed concentration of the labelled 33_640087-7B antibody. A reduction 

in the FRET signal when the mixture is incubated with labelled IL-33 in comparison with a labelled 

antibody-only positive control would indicate competitive binding to IL-33. An antibody or variant 

thereof may be said to competitively inhibit binding of the reference antibody to a given epitope by at 

least 90%, at least 80%, at least 70%, at least 60%, or at least 50%. 30 

In various instances, the anti-IL-33 antibody or antibody variant thereof selected from human antibody, 

a humanized antibody, a chimeric antibody, a monoclonal antibody, a recombinant antibody, an 

antigen-binding antibody fragment, a single chain antibody, a monomeric antibody, a diabody, a 

triabody, tetrabody, a Fab fragment, an lgG1 antibody, an lgG2 antibody, an lgG3 antibody, and an 

lgG4 antibody. In some instances, the anti-IL-33 antibody variant is selected from the group consisting 35 
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of a diabody, a triabody, a tetrabody, a Fab fragment, single domain antibody, scFv, wherein the dose 

is adjusted such that the binding sites to be equimolar to those dosed by bivalent antibodies. 

In some instances, the anti-IL-33 antibody or antibody variant thereof binds to IL-33 comprising an 

amino acid sequence of SEQ ID NO:11. In various instances, the anti-IL-33 antibody or antibody 

variant thereof may be capable of binding to a mature form of the full-length IL-33 protein comprising 5 

an amino acid sequence of SEQ ID NO:11. In various instances, the anti-IL-33 antibody or antibody 

variant thereof may be capable of binding to an IL-33 protein fragment comprising amino acids 72-

270, 79-270, 95-270, 99-270, 107-270, 109-270, 111-270, or 112-270 of SEQ ID NO:11. 

In various instances, the anti-IL-33 antibody or antibody variant thereof may be capable of binding to 

the reduced (red-IL-33) and/or the oxidised (ox-IL-33) form of IL-33. In some instances, the anti-IL-10 

33 antibody or antibody variant thereof may be capable of preferentially binding to the reduced (red-

IL-33) and/or the oxidised (ox-IL-33) form of IL-33. 

In various instances, the anti-IL-33 antibody or antibody variant thereof may be an inhibitory antibody, 

capable of inhibiting IL-33 or a fragment thereof as defined herein. In various instances, an inhibitory 

antibody may be capable of inhibiting the association of IL-33 or a fragment thereof with an IL-33 15 

receptor. 

EXAMPLES 

Example 1 - Proof of mechanism for anti-interleukin-33 antibody tozorakimab: results of a phase 1 

study in healthy adults and participants with chronic obstructive pulmonary disease 

The alarmin cytokine interleukin (IL)-33 orchestrates inflammatory and remodelling responses 20 

following tissue damage (Scott IC et al. Sci Rep 2018;8:3363; Cohen E et al. Nat Commun  

2015;6:8327; Murdaca G et al. Int J Mol Sci 2019;20:5856). Excess IL-33 plays a key role in initiating 

and driving chronic obstructive pulmonary disease in COPD (Allinne J et al. J Allergy Clin Immunol 

2019;144:1624–37.e10; Schmitz J et al. Immunity 2005;23:479–90). Tozorakimab (MEDI3506) is a 

human immunoglobulin G1 monoclonal antibody that specifically and potently targets IL-33. This 25 

first-in-human study (NCT03096795) evaluated the safety, tolerability, pharmacokinetics and 

immunogenicity of tozorakimab. This report details proof of mechanism for tozorakimab from this 

study. 

Methods 

The three-part, phase 1, randomized, blinded, placebo-controlled study was conducted between May 30 

15, 2017 and September 30, 2019 across two centres in the UK. In all cohorts, participants were 

randomized 3:1 to receive tozorakimab:placebo. This report presents data from parts 1 and 2.  
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Part 1 eligible participants with a history of mild atopy and sensitivity to house dust mites (HDM), received 

single ascending doses (SADs) of either 300 mg intravenous (IV) or 1 mg, 3 mg, 10 mg, 30 mg, 100 mg or 

300 mg subcutaneous (SC) tozorakimab or placebo. Part 2 eligible participants with Global Initiative for 

Chronic Obstructive Lung Disease (GOLD) grade I–II COPD received multiple ascending doses (MADs) 

of 30 mg, 100 mg or 300 mg SC tozorakimab or placebo. 5 

Pharmacodynamics (PD) were assessed as exploratory outcomes. Target engagement was measured with 

ultra-selective assays for IL-33 forms in serum (all cohorts), and in local airway nasal mucosal lining fluid 

(MLF) samples by non-invasive nasosorption (MAD cohort). Serum levels of sST2 were also measured. 

After IL-33 challenge, interferon gamma (IFN-γ) was measured ex vivo with whole blood assays (SAD 

cohorts). Multiplex immunoassays (Meso Scale Discovery) were used to explore the PD effects of 10 

tozorakimab on inflammatory mediators (MAD cohort). Eosinophil levels were measured in whole blood 

(MAD cohort). 

Results 

Patient baseline demographics were as follows: 

 SAD cohorts  
(n = 56) 

MAD cohorts (n = 24) Japanese cohort (n = 8) 

Tozo  

n = 42 

Placebo 

n = 14 

Tozo 

n = 18 

Placebo  

n = 6 

Tozo 

n = 6 

Placebo 

n = 2 
Male sex, n (%) 41 (97.6) 14 (100.0) 10 (55.6) 5 (83.3) 6 (100.0) 2 (100.0) 

Age, years,  
mean (SD) 

37.2 (8.9) 37.6 (9.7) 64.2 (5.6) 66.2 (4.1) 32.2 (9.6) 31.5 (9.2) 

Race, n (%)       
Asian 6 (14.3) 3 (21.4) 0 (0.0) 0 (0.0) 6 (100.0) 2 (100.0) 

Black or African 
American 

1 (2.4) 1 (7.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

White 30 (71.4) 8 (57.1) 18 (100.0) 6 (100.0) 0 (0.0) 0 (0.0) 
Other 5 (11.9) 1 (7.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Body mass index, 

kg/m2, mean (SD) 
24.7 (2.7) 26.9 (2.4) 28.0 (4.8) 25.6 (4.0) 23.8 (2.4) 21.0 (1.2) 

 15 

In total, 56 participants were enrolled and randomized in the SAD cohorts (healthy adults with mild 

atopy and sensitivity to HDM): 42 in the tozorakimab-treated group and 14 in the placebo-treated 

group. 24 patients were enrolled and randomised in the MAD cohorts (adults with GOLD grade I-II 

COPD): 18 in the tozorakimab-treated group and six in the placebo-treated group). 

Target engagement biomarker studies (exploratory endpoint) 20 

Tozorakimab target engagement was demonstrated in serum (Figure 1) and local airway nasal MLF 

(Figure 2). In serum, tozorakimab increased levels of IL-33/tozorakimab complex compared with 

placebo across all cohorts (Figure 1A [SAD cohort] and 1C [MAD cohort]), whereas levels of the 

endogenous IL-33/sST2 complex were decreased in all cohorts (Figure 1B [SAD cohort] and 1D 
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[MAD cohort]). Tozorakimab did not significantly impact serum levels of total sST2 compared with 

placebo, at any dose level. 

In local airway nasal mucosal lining fluid (MLF), tozorakimab increased levels of IL-33/tozorakimab 

complex compared with placebo (MAD cohort) (Figure 2A) and decreased levels of both reduced and 

oxidized forms of IL-33 (Figure 2B and 2C). 5 

Higher levels of tozorakimab in circulation correlate with lover levels of induced IFN-γ (Figure 3). 

 Pharmacodynamic biomarker studies (exploratory endpoint) 

Tozorakimab (300 mg SC) significantly reduced serum IL-5 and IL-13 levels compared with placebo 

(Figure 4A and 4B). Moreover, tozorakimab significantly reduced blood eosinophil levels (Figure 4C) 

and these reductions correlated with reductions in serum levels of IL-5 (repeated measures correlation 10 

[r] = 0.64; 95% confidence interval [CI]: 0.23–0.86, p = 0.0034) and IL-13 (r = 0.75; 95% CI: 0.43–

0.91, p = 0.00019). 

Conclusions 

These data show proof of mechanism through target engagement and identification of PD biomarkers 

for tozorakimab in a first-in-human study (NCT03096795) in patients with COPD. Target engagement 15 

was demonstrated in the circulation and locally in the airway using pioneering nasosorption sampling. 

The results support the entry of tozorakimab into phase 2 and phase 3 studies.  Phase 2  

(NCT04631016) and phase 3 studies (NCT05166889 and NCT05158387) are currently underway to 

investigate the safety and efficacy of tozorakimab for the treatment of COPD. 

Example 2 - A Phase II, Randomized, Double-blind, Placebo-controlled Study to Assess the 20 

Efficacy, Safety and Tolerability of MEDI3506 in Participants with Moderate to Severe Chronic 

Obstructive Pulmonary Disease and Chronic Bronchitis (FRONTIER 4) 

The present example describes a Phase 2 randomized, double-blinded, placebo-controlled, parallel-

group, proof-of-concept study to evaluate the efficacy, safety, PK, and immunogenicity of MEDI3506 

in adult subjects with moderate or severe COPD receiving Standard of Care (dual or triple therapy) as 25 

maintenance therapy. Participants also have a history of ≥ 1 moderate or severe acute exacerbation in 

the previous 12 months while on stable background treatment, and moderate to severe chronic 

bronchitis, with active sputum and cough symptoms 

MEDI3506 (also referred to herein as 33_640087_7B) is a human IgG1 mAb that binds to human IL-

33. MEDI3506 binds full length and mature forms of human IL-33 with exceptionally high affinity 30 

and prevents IL-33 binding to soluble (sST2) and membrane-bound forms of ST2 (also known as IL-

1RL1) receptor. 
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Several clinical and non-clinical studies point to the IL-33/ST2 signalling axis playing a key role in 

the pathogenesis of COPD. Thus, blocking this signalling pathway could be of therapeutic benefit in 

COPD.  

Participants must be on stable doses of dual therapy (ICS + LABA, or LABA + LAMA) or triple 

therapy (ICS + LABA + LAMA) for ≥ 3 months prior to enrolment and should remain so during the 5 

study. There should have been no change in maintenance COPD treatment after a previous 

exacerbation prior to entering into the study. 

Participants will be randomised into treatment groups which will receive 600 mg MEDI3506 SC (20 

mM L-histidine/L-histidine-hydrochloride, 220 mM L-arginine-hydrochloride, 0.03% (w/v) 

polysorbate 80, pH 5.5), or volume-matched placebo SC (referred to collectively “investigational 10 

products”); in a 1:1 ratio overall every 4 weeks (Q4W) for a total of 7 doses with the final dose at 

Week 24. 

Participants will be enrolled in this study for at least a 4-week screening/run-in period, a 24-week 

intervention period (or “treatment window”) during which they receive 7 doses SC Q4W, a 4 week 

additional period, and an 8-week follow-up period. The investigational schema laid out in Table 2  15 

The primary estimand is as follows: The difference in mean change from baseline in FEV1 at Week 

12 (MEDI3506 – placebo) will be estimated using a repeated measures mixed effects analysis of 

covariance model, for the ITT population. This will include all available data from all visits up to and 

including Week 12, irrespective of whether the participant discontinued study intervention or received 

reliever therapy. The model will include fixed effects for baseline, eosinophil strata, background 20 

medication strata, visit, study intervention, and the baseline by visit, and study intervention by visit 

interactions. An unstructured covariance matrix will be used to describe the correlations between 

observations on a participant between visits. 

A similar approach will be taken for the analysis of cough VAS, BCSS, CASA-Q, SGRQ, and reliever 

medication. Data may be log-transformed prior to analysis where appropriate. Change from baseline 25 

in objective cough parameters and oscillometry parameters at Week 12 will be analyzed using analysis 

of covariance. Analysis of time to event and annualized rate of event data will include available data 

(up to Week 28 where this is available) for all participants. Time to event endpoints will be analysed  

Screening procedures 

Participants should meet the following criteria:  30 

1. Participants must be 40 to 75 years of age inclusive. 

2. Participants who are current or ex-smokers with a tobacco history of ≥ 10 pack-years. 
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3. Participants who are up-to-date on pneumococcus and influenza vaccines as per local 

treatment guidelines. 

4. Participants who have a documented history of COPD for at least 1 year.  

5. Participants who have a post-BD FEV1/FVC < 0.70 and a post-BD FEV1 > 30% and < 80% 

predicted normal value at screening. Centralized spirometry will be used for this criteria 5 

assessment. 

6. Participants who have a physician confirmed participant history of chronic bronchitis as 

defined as presence of cough and sputum on most days for ≥ 3 mos/yr in at least the 2 year 

period immediately prior to SV1 (screening).  

7. Participants who have an average BCSS score of ≥ 2 in cough and ≥ 2 in sputum domains 10 

assessed over the 14 days preceding SV3. 

8. Participants who have a documented stable regimen of dual therapy or triple therapy for ≥ 3 

months prior to enrolment; there should have been no change in treatment after the previous 

exacerbation prior to entering into the study. Where dual therapy consists of ICS + LABA 

or LABA + LAMA, and triple therapy consists of ICS + LABA + LAMA. Both dual and 15 

triple therapy may be in the form of separate inhalers of fixed dose combination inhalers but 

may not be in nebulized form.  

9. Participants who have a documented history of ≥ 1 moderate or severe AECOPD requiring 

systemic corticosteroids and/or antibiotics for at least 3 days duration (or 1 injection of 

depot formulation), or hospitalization for reason of AECOPD in the previous 12 months 20 

prior to screening.  

10. Participants who are clinically stable and free from an exacerbation of COPD for 1 month 

prior to SV1 (screening) and prior to Day 1. 

11. Body mass index within the range 19 to 35 kg/m2 (inclusive). 

Randomisation and Administration 25 

Randomisation will occur at study visit 3 (SV3 - Day 1). Participants who continue to meet eligibility 

criteria will be randomised into treatment groups as described above. Blood samples, urine samples, 

efficacy assessments and safety assessments will be performed in order to establish baseline. 

The randomization will be stratified by baseline blood eosinophils (< 300 cells/μL vs ≥ 300 cells/μL) 

and background medication (includes ICS vs does not include ICS). 30 

The first investigational product (IP) administration will occur at study visit 3 (Day 1), and will 

comprise administering the first dose of investigational product during the treatment window. 
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Administering 600 mg MEDI3506 will require 2 × 2 mL SC injections per dose. Placebo groups will 

be injection volume matched to the MEDI3506 groups. 

At study visit 4 (Day 2), participants will return for assessment of their adherence to self-assessment 

efficacy reporting procedures, and safety assessments. Procedures are outlined in Table 4. 

The second investigational product administration will occur at study visit 6 (Day 29 ± 3). 5 

The third investigational product administration will occur at study visit 7 (Day 57 ± 3). 

The fourth investigational product administration will occur at study visit 8 (Day 85 ± 3). 

The fifth investigational product administration will occur at study visit 9 (Day 113 ± 3). 

The sixth investigational product administration will occur at study visit 10 (Day 141 ± 3). 

The seventh and final investigational product administration will occur at study visit 11 (Day 169 ± 3). 10 

Endpoints 

The primary endpoint visit occurs at week 12, as assessed at study visit 10 (day 113 ± 4). 

The primary endpoint is improvement is change from baseline to week 12 in clinic pre-BD FEV1. 

Forced expiratory volume in 1 second is a validated and clinically important endpoint in COPD studies, 

and has been used extensively in trials used to support registration of add on therapy to current standard 15 

of care (dual/triple therapy) in a similar chronic bronchitis patient population (Martinez et al 2015). 

Based on available data, the improvement in FEV1 assumed in the sample size determination is 

expected to be achieved by Week 12. However, improvement in FEV1 is considered important but not 

sufficient to meet the unmet medical need in COPD. To enable evaluation of the secondary endpoint 

of COPDCompEx, the treatment is continued after collection of primary endpoint data, to collect 20 

further events. The longer intervention period duration also allows the exploratory assessment of 

treatment effect on FEV1 beyond Week 12. 

The secondary endpoint is COPDCompEx at week 28. Changes in clinic pre-BD FEV1 will also be 

assessed at week 28. 

Blood samples will be collected from subjects for the assessment of biomarkers that are relevant to 25 

disease pathology and/or the mechanism of action of MEDI3506.  

Results 

The highest dose of MEDI3506 administered to subjects in this Phase 2 clinical study will be 600 mg 

by SC injection Q4W. This dose is predicted to have a lower exposure, in terms of maximum 

concentration at steady-state (Cmax,ss; approximately 2.5-fold) and AUC (approximately 1.6-fold), 30 

compared with the highest dose administered (ie, single dose of 300 mg IV MEDI3506) in the Phase 
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1 clinical study (Study D9180C00001). A dose of 600 mg by SC injection Q4W is predicted to have a 

higher Cmax,ss, but the same AUC compared with the highest multiple dose administered (ie, 300 mg 

SC Q2W) in the same study (Table 6). 

The nature and severity of disease in the study population are not expected to significantly impact the 

overall exposure nor clearance. The published PK data for a monoclonal antibody licensed for use in 5 

AD indicate that the disease status (ie, healthy subjects vs subjects with AD) had no significant impact 

on exposure or clearance (Kovalenko et al, 2016). Hence, we anticipate that MEDI3506 exhibits 

similar PK profiles for both healthy subjects and subjects with COPD. 

Example 3 – Dose selection criteria  for MEDI3506 in the treatment of COPD 

In order to select target dose a PK/PD model was generated using target engagement data from the Ph1 10 

study (NCT03096795). More specifically, the PK/PD model was based on: 

• Quantitative information of MEDI3506:IL33 and IL33:ST2 complex in systemic circulation 

from phase 1. Both complex concentrations were measured using proprietary IL-33 detection 

reagents that specifically bind to the reduced form of IL-33 (redIL-33). 

• MEDI3506 PK data from phase 1 (linear PK, half-life (t1/2) of 17 days) 15 

Additional preclinical information that informed dose selection includes: 

• redIL-33:ST2 signalling pathway 

• oxIL-33:RAGE:EGFR signalling pathway 

redIL-33:ST2 signalling pathway 

Models of Alternaria alternata (ALT) induced airway inflammation in mice have been previously 20 

described (Kouzaki et al. J. Immunol. 2011, 186: 4375-4387; Bartemes et al J Immunol, 2012, 188: 

1503-1513). Endogenous IL-33 is released rapidly following ALT exposure and drives IL-33-

dependent IL-5 production in the lung. Male or female wildtype or humanized IL-33 mice (6-10 weeks) 

were anaesthetized briefly with isofluorane and administered either 25 µg of ALT extract (Greer, 

Lenoir, NC) or vehicle intranasally in a total volume of 50 µl. Mice were treated intraperitoneally with 25 

MEDI3506 (0.1, 1, 2 or 10 mg/kg), isotype control IgG (NIP228) or vehicle (PBS, 10 ml/kg) at 24 

hours prior to intranasal challenge with ALT. At 24 hours after challenge, mice were terminally 

anaesthetised with pentobarbital sodium prior to exsanguination and bronchoalveolar lavage fluid 

(BALF) collection. BALF was collected by lavage via tracheal cannula. BALF was centrifuged, cells 

counted (total cells by FACS (FacsCALIBER, BD)) and supernatant was analysed for cytokines by 30 

ELISA (Meso Scale Discovery, Rockville, MD). Differential cell counts (200 cells/slide) were 

performed on cytospin preparations stained with Diff-Quik (Fisher Scientific, UK). All work was 

carried out to UK Home Office ethical and husbandry standards under the authority of an appropriate 
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project licence. A dose dependent inhibition of IL5 by MEDI3506 was observed in BALF with 

significant suppression achieved at the lowest dose tested in this study 0.1 mg/kg. At 3 mg/kg 90% of 

inhibition was achieved corresponding to a mean serum systemic exposure of 20 µg/mL in mouse. The 

results are shown in Figures 5 and 6.  

oxIL-33:RAGE:EGFR signalling pathway 5 

It has recently been discovered that the oxidised form of IL-33 (oxIL-33, IL-33ox or IL-33DSB) 

directly impairs epithelium repair responses, decreases epithelial goblet cell differentiation and 

proliferation, and increased mucus productions and production of mucin-associated genes, such as 

MUC5AC. It was found that oxIL-33 mediates pathological effects on the epithelium by binding to 

and signalling through a complex of RAGE and EGFR (as described in WO2021/089563, which is 10 

hereby incorporated by reference). 

The following MEDI3506 concentrations with respect to the oxIL-33 signalling pathway were used to 

inform dose selection: 

• Threshold to reverse oxIL-33-mediated dysfunctional scratch wound closure  

Scratch Wound Closure 15 

Previous experiments have shown that oxIL-33 impairs epithelial scratch wound closure in healthy 

human bronchial epithelial cells (Figure 7A and 7B). The impaired wound closure was not reversed 

with anti-ST2 antibody treatment, indicating that the pathological effect is mediated via the oxIL-33-

RAGE/EGFR signalling axis. Scratch wound impairment was also seen in bronchial epithelial cells 

obtained from COPD subjects (Figure 8). 20 

The concentration of MEDI3506 needed to reverse oxIL-33-mediated scratch wound closure 

dysfunction was calculated in A549 cells cultures. 

A549s were obtained from ATCC and cultured in RPMI GlutaMax medium supplemented with 1% 

Penicillin/Streptomycin and 10% FBS. Cells were harvested with accutase (PAA, #L1 1-007) and 

seeded into 96 well plates at 5x105/100 µl and incubated at 37°C, 5% CO2 for 6-8 hours. The wells 25 

were then washed twice with 100 µl of PBS before addition of 100 µl of starve media (RPMI GlutaMax 

medium supplemented with 1% Penicillin/Streptomycin) and incubated at 37°C, 5% CO2 for 18-24 

hours. Using a WoundMakerTM (Essen Bioscience), cells were scratched and then wells were washed 

2x with 200 µl of PBS before addition of RPMI GlutaMax medium supplemented with 0.1% FBS (v/v) 

and 1% (v/v) Penicillin/Streptomycin containing the indicated stimulations; media alone (unstimulated 30 

control), different concentrations of MEDI3506 or anti-TSLP antibody, returned to 37°C, 5% CO2.  

Plates were placed into an IncucyteZoom for wound healing imaging and analysis over a 72 hour 

period. Relative Wound Density was calculated through the wound healing algorithm within the 
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Incucyte Zoom software. Figure 9 shows the MEDI3506 dose-dependent improvement in scratch 

wound closure in A549 cells. Concentrations of MEDI3506 greater than 50.4 pM (or 7.26 ng/ml) were 

needed to achieve full response. This has been assumed to be equivalent to a concentration in the blood 

of 0.15 µg/mL (assuming 5 % distribution to epithelial lining fluid following sub-cutaneous 

administration). No effect was seen for anti-TSLP antibody. 5 

Integrative PK/PD model for target engagement  

An integrated popPK /PD model was established based on SAD/MAD/IV MEDI3506 systemic 

exposure and target engagement (TE) clinical data from the MEDI3506 Ph1 study. TE information 

used were systemic IL33-MEDI3506 complex formation and IL33-ST2 reduced levels from FTIM.  

Population and doses covered in the model include: 10 

• healthy subjects with mild atopy after single sub-cutaneous (SC) doses (1 to 300 mg SC) and 

300 mg intravenous (IV) 

• Mild COPD patients receiving multiple doses of 30, 100 and 300 mg SC 

The model structure has four compartments defined, and is shown in Figure 10. 

The PKPD model reliably describes observed PK profiles of MEDI3506, the MEDI3506:IL33 complex 15 

formation and IL33:ST2 dose dependent inhibition in the blood (Figures 11, 12 and 13). Figures 18 

and 19 show a different presentation of Figures 11 and 13, respectively. The solid lines represent the 

medians of the observations. The shaded areas represent the 95% confidence intervals of the medians 

predicted by the model. The dashed lines represent the LLOQ values for tozorakimab (0.01 ng/ml) and 

IL-33:sST2 (0.5 pg/ml), respectively. 20 

The dose response in ST2:IL33 complex inhibition for MEDI3506 in blood at trough for Q2W, Q4W 

and Q6W dosing regiments is shown in Figure 14.  

The PK/PD model for IL-33/sST2 complex inhibition in blood has been further transformed to predict 

the IL-33 inhibition in the lung tissue (assumptions: blood:tissue partition coefficient of 14%, and that 

IL-33 levels in the lung are two-fold higher than in blood).  25 

The %IL-33 inhibition in lung tissue at trough for the Q4W and Q8W dosing frequencies is shown in 

Figure 15.  

Dose selection: 

Almost 95% target inhibition in lung tissue at trough is predicted for 300mg dose Q4W dosing 

frequency. MEDI3506 300mg Q8W is predicted to achieve TE in the lung of greater than 80%, which 30 

means that sustained inhibition of IL-33 in the lungs of patients may be achievable using a longer but 

more convenient dosing interval for patients (Figure 15). 
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Based on Ph1 PK data and other input parameters, MEDI3506 serum concentrations were modelled 

for 300 mg Q4W and 300 mg Q8W. Both of these regimens are predicted to have a trough 

concentration higher than the amount predicted from the Alternaria humanised IL-33 mouse model 

required to achieve 60% inhibition (Figure 16).  The Alternaria model is more representative of an 

acute effect caused in exacerbations or viral infections. As such, the dose projection using this cut off 5 

is likely to be sufficient to achieve an efficacious dose for human chronic IL-33-mediated diseases, 

such as COPD. Both regimens are also predicted to have trough concentrations higher than the 

threshold amount identified by the scratch wound model to inhibit pathological signalling via the oxIL-

33:RAGE/EGFR signalling axis (Figure 17). 

Example 4 - A Phase III, Multicentre, Randomised, Double-blind, Chronic-dosing, Parallel-group, 10 

Placebo-controlled Study to Evaluate the Efficacy and Safety of Two Dose Regimens of MEDI3506 

in Participants with Symptomatic Chronic Obstructive Pulmonary Disease (COPD) with a History 

of COPD Exacerbations 

Overall Design 

The purpose of this Phase III study is to evaluate the efficacy and safety of MEDI3506 300 mg every 15 

8 weeks (Q8W) and 300 mg every 4 weeks (Q4W) dose regimens administered subcutaneously (SC) 

in adult participants with symptomatic COPD and history of ≥ 2 moderate or ≥ 1 severe exacerbation 

of COPD in the previous 12 months. Participants should be receiving optimised treatment with 

maintenance inhaled therapy (ICS/LABA/LAMA triple therapy, or dual therapy if triple is not 

indicated or contraindicated) in stable doses throughout at least 3 months prior to enrolment. 20 

The study will randomise approximately 1272 participants, stratified by region, maintenance inhaled 

therapy (dual vs triple), and smoking status (current vs former). The study will include former and 

current smokers. Participants will continue the same COPD maintenance therapy throughout the 

duration of the study. 

The study will consist of an at least 2-week screening period, a 52-week treatment period (with the site 25 

visits and IP administrations every 4 weeks), and an 8 week post treatment follow-up period. 

Key Primary and Secondary objectives and endpoints are described in the following table: 

Objective Endpoint/Estimand 

Primary 
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Objective Endpoint/Estimand 

To evaluate the effect of 2 dose regimens of 

MEDI3506 as add on to SoC compared with 

SoC plus placebo on the rate of moderate to 

severe COPD exacerbations in former 

smokers. 

Endpoint: annualised rate of moderate to 

severe COPD exacerbations. 

Summary measure: rate ratio. 

Population: full analysis set, former smokers. 

Participants who are former smokers with 

symptomatic COPD and a history of 

exacerbations, on optimised treatment with 

maintenance inhaled therapy. 

Intercurrent events: treatment policy. All data 

up to Week 52 will be included regardless of 

IP discontinuation or changes in maintenance 

inhaled therapy. 

Supportive analysis: while-on-treatment c. 

Key secondary 

To evaluate the effect of 2 dose regimens of 

MEDI3506 as add on to SoC compared with 

SoC plus placebo on the rate of moderate to 

severe COPD exacerbation in former and 

current smokers. 

Endpoint: annualised rate of moderate to 

severe COPD exacerbations. 

Summary measure: rate ratio. 

Population: full analysis set, former or current 

smokers. Participants who are former smokers 

or current smokers with symptomatic COPD 

and history of exacerbations, on optimised 

treatment with maintenance inhaled therapy. 

Intercurrent events: treatment policy. 

To evaluate the effect of 2 dose regimens of 

MEDI3506 as add on to SoC compared with 

SoC plus placebo on time to moderate to 

severe COPD exacerbations. 

Endpoint: time to first moderate to severe 

COPD exacerbation. 

Summary measure: hazard ratio. 

Population: full analysis set, former smokers. 

Intercurrent events: treatment policy. 

To evaluate the effect of 2 dose regimens of 

MEDI3506 as add on to SoC compared with 

SoC plus placebo on change in pre-BD lung 

function. 

US key secondary 

Endpoint: change from baseline in pre-BD, 

pre-dose trough FEV1 (mL) at Week 52. 

Summary measure: difference in mean change 

from baseline. 

Population: full analysis set, former smokers. 

Intercurrent events: treatment policy. 
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Objective Endpoint/Estimand 

Ex-US key secondary 

Endpoint: change from baseline in pre-BD, 

pre-dose trough FEV1 (mL) over 52 weeks. 

Summary measure: difference in mean change 

from baseline. 

Population: full analysis set, former smokers. 

Intercurrent events: treatment policy. 

To evaluate the effect of 2 dose regimens of 

MEDI3506 as add on to SoC compared with 

SoC plus placebo on respiratory symptoms. 

US key secondary 

Endpoint: proportion of participants achieving 

MCID in E-RS:COPD total score (percentage 

of participants with a decrease in E-RS:COPD 

total score of ≥ 2 points from baseline at 

Week 52). 

Summary measure: odds ratio. 

Population: full analysis set, former smokers. 

Intercurrent events: composite. 

Ex-US key secondary 

Endpoint: change from baseline in E-

RS:COPD total score over 52 weeks. 

Summary measure: Difference in mean change 

from baseline. 

Population: full analysis set, former smokers. 

Intercurrent events: treatment policy. 

To evaluate the effect of 2 dose regimens of 

MEDI3506 as add on to SoC compared with 

SoC plus placebo on respiratory health 

status/health-related quality of life. 

US key secondary 

Endpoint: proportion of participants achieving 

MCID in SGRQ score (percentage of 

participants with a decrease in SGRQ total 

score of ≥ 4 points from baseline at Week 52). 

Summary measure: odds ratio. 

Population: full analysis set, former smokers. 

Intercurrent events: composite. 

Ex-US key secondary 

Endpoint: change from baseline in SGRQ total 

score over 52 weeks. 

Summary measure: difference in mean change 

from baseline. 

Population: full analysis set, former smokers. 

Intercurrent events: treatment policy. 
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Objective Endpoint/Estimand 

Secondary 

To evaluate the effect of 2 dose regimens of 

MEDI3506 as add on to SoC compared with 

SoC plus placebo on severe COPD 

exacerbations. 

Time to first severe COPD exacerbation b. 

Annualised rate of severe COPD 

exacerbations. 

To further evaluate the effect of 2 dose 

regimens of MEDI3506 as add on to SoC 

compared with SoC plus placebo on COPD 

health status/health-related quality of life. 

Change from baseline in CAT total score at 

Week 52. 

Proportion of participants achieving MCID in 

CAT score (percentage of participants 

with a decrease in CAT total score of ≥ 2 

points from baseline at Week 52). 

To evaluate the effect of 2 dose regimens of 

MEDI3506 as add on to SoC compared with 

SoC plus placebo on overall and 

COPD-related HRU. 

Proportion of participants having ≥ 1 HRU 

type. 

Annualised rate of hospitalisations. 

Annualised rate of ER/ED visits. 

Annualised rate of hospitalisations and ER/ED 

visits combined. 

Number of days in hospital, measured by total 

number of days in hospital, general ward, 

ICU, CCU, and any other HRU, if there is 

sufficient data. 

Annualised rate of unscheduled 

visits/tests/procedures, including 

unscheduled visits to study sites due to 

COPD. 

Rate of hospital readmissions. 

To evaluate the effect of 2 dose regimens of 

MEDI3506 as add on to SoC compared with 

SoC plus placebo on daily rescue medication 

use. 

Change from baseline (difference in mean 

number of puffs/day) in rescue medication use 

over 52 weeks. 

AE = adverse event; BD = bronchodilator; CAT = COPD Assessment Test; CCU= critical care unit; 

COPD = chronic obstructive pulmonary disease; ECG = electrocardiogram; ED = emergency 

department; ER = emergency room; E-RS:COPD = Evaluating Respiratory Symptoms in COPD; 

FEV1 = forced expiratory volume in one second; HRU = healthcare resource utilisation; 

ICU = intensive care unit; IP = investigational product; MCID = minimal clinically important 5 

difference; SGRQ = St. George’s Respiratory Questionnaire; SoC = standard of care. 

Type of Participants and Disease Characteristics 

1 Documented diagnosis of COPD for at least one year prior to enrolment. 

2 Post-BD FEV1/FVC < 0.70 and post-BD FEV1 >20% of predicted normal value (as assessed 

by central spirometry at screening). 10 
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3 Documented history of ≥ 2 moderate or ≥ 1 severe COPD exacerbations within 12 months 

prior to enrolment: 

(a) An exacerbation is considered moderate if it required treatment with systemic 

corticosteroids and/or antibiotics, and severe if it required hospitalisation. Note: 

hospitalisation is defined as an inpatient admission ≥ 24 hours in the hospital, in an 5 

observation area, emergency department, or other equivalent healthcare facility 

depending on the country and healthcare system. 

(b) At least one qualifying exacerbation should have been treated with systemic 

corticosteroids. 

(c) Events treated with antibiotics alone qualify as a moderate exacerbation only when 10 

antibiotic was specifically prescribed for worsening of COPD symptoms. 

(d) Previous exacerbations should be confirmed to have occurred while the participant was 

on stable dual or triple (ICS/LABA/LAMA) maintenance inhaled therapy for COPD 

and not as a result of a gap or step down in the treatment. 

(e) At least one qualifying exacerbation should have occurred while on the most recent 15 

stable uninterrupted therapy prior to enrolment. 

4 Documented optimised treatment with COPD maintenance therapy (ICS/LABA/LAMA 

triple therapy, or dual therapy if triple is not indicated or contraindicated) and at a stable 

dose for at least 3 months prior to enrolment. 

5 Smoking history of ≥ 10 pack-years: 20 

(a) Former smokers will be defined as participants who are currently not smoking and with 

smoking cessation ≥ 6 months prior to screening with an intention to quit permanently. 

(b) Current smokers will be defined as participants who are currently smoking tobacco (at 

least one cigarette per day on average during the past 7 days) and are not currently 

participating in smoking cessation.  25 

(c) Electronic cigarette (e-cigarette) use does not contribute to the pack-year count for 

eligibility. 

6 CAT total score ≥ 10, with each of the phlegm (sputum) and cough items with a score ≥ 2, at 

both screening and randomisation.  

7 At least 70% daily PRO completion during the entire screening period, with at least 50% 30 

daily PRO completion in the 14-day period prior to randomisation.  

8 At least 70% compliance with COPD maintenance inhaled therapy (defined as taking COPD 

maintenance inhaled medication as scheduled for the day) during the entire screening period.  

9 Able to read and use electronic devices. 

 35 
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Study Intervention 

Investigational Products (IPs) 

Arm Name MEDI3506 300 mg 

Q8W 

MEDI3506 300 mg 

Q4W 
Placebo 

Intervention 

Name 
MEDI3506 MEDI3506 Placebo 

Type Biologic Biologic Placebo 

Dosage Form Vial Vial Vial  

Unit Dose 

Strength(s) 
150 mg/mL 150 mg/mL Not applicable 

Dosage Level(s) Dosing Q4W alternately 

with 300 mg MEDI3506 

and placebo 

300 mg Q4W 
Equivalent volume to 

MEDI3506 Q4W 

Route of 

Administration 
SC injection SC injection SC injection 

IMP and NIMP IMP IMP NIMP 

Sourcing Provided centrally by 

the sponsor  

Provided centrally by 

the sponsor 

Provided centrally by 

the sponsor  

Packaging and 

Labelling 

Single vial kits with a 

unique number that is 

printed on all labels 

within the kit (ie, the 

outer carton label and 

the label of the vial 

within the carton). 

Labels will be prepared 

in accordance with GMP 

and local regulatory 

requirements. 

Single vial kits with a 

unique number that is 

printed on all labels 

within the kit (ie, the 

outer carton label and 

the label of the vial 

within the carton). 

Labels will be prepared 

in accordance with GMP 

and local regulatory 

requirements. 

Single vial kits with a 

unique number that is 

printed on all labels 

within the kit (ie, the 

outer carton label and 

the label of the vial 

within the carton). 

Labels will be prepared 

in accordance with GMP 

and local regulatory 

requirements. 

Rescue Medicine 

Short-acting β2-agonists (SABAs, eg, salbutamol, albuterol, terbutaline, levalbuterol), short acting 

muscarinic antagonists (SAMA), SABA/SAMA combination or alternative rescue medication, as per 5 

local standard of care, may be used during the study in the event of worsening of COPD symptoms. 

Maintenance Therapy 

Stable optimised maintenance inhaled therapy (ICS/LABA/LAMA triple therapy, or dual therapy if 

triple is not indicated or contraindicated) Any other COPD maintenance therapy (eg, xanthines, 



 

44 

antibiotics, PDE4 inhibitors etc) doses and regimen should be stable for 3 months prior to the study 

and throughout the study period. 

Efficacy Assessments 

Assessment of COPD Exacerbations 

For the purpose of the protocol, a COPD exacerbation will be defined as a worsening in the 5 

participant’s usual COPD symptoms (eg, dyspnoea, sputum volume, sputum purulence, cough, 

wheezing, and other COPD-related symptoms and/or findings) that is beyond normal day-to-day 

variation, is acute in onset, lasts 2 or more days (or less if the worsening is so rapid and profound 

that the treating physician judges that intensification of treatment cannot be delayed), and may 

warrant a change in regular medication and leads to any of the following: 10 

Use of systemic corticosteroids for at least 3 days; a single depot injectable (IM) dose of corticosteroids 

will be considered equivalent to a 3-day course of systemic corticosteroids. 

Use of antibiotics. 

An inpatient hospitalisation due to COPD (defined as an inpatient admission ≥ 24 hours in the hospital, 

an observation area, the emergency department, or other equivalent healthcare facility depending 15 

on the country and healthcare system). 

Results in death. 

 

An exacerbation will be considered moderate if it requires treatment with systemic 

corticosteroids and/or antibiotics and does not meet severe event criteria. An exacerbation will 20 

be considered severe if it results in hospitalisation or death due to COPD. 

The start of an exacerbation is defined as the start date of systemic corticosteroids or antibiotic 

treatment or hospital admission, whichever occurs earlier, and the end date is defined as the last 

day of systemic corticosteroids or antibiotic treatment or hospital discharge, whichever occurs 

later. A single depot injectable dose of corticosteroids will be considered equivalent to a 3-day 25 

course of systemic corticosteroids. The corresponding stop date for this treatment will 

consequently be determined as the date of administration plus 2 days. 

Spirometry (Pre- and Post-bronchodilator Assessments) 

All spirometry is performed pre-dose. 

Lung function (FEV1 and FVC) will be measured by spirometry using equipment provided by a 30 

central vendor. Spirometry will be performed by the investigator or authorised delegate 

according to American Thoracic Society (ATS)/European Respiratory Society (ERS) guidelines 

(Graham et al 2019). 

Spirometry references 

The Global Lung Function Initiative equations will be used to determine the predicted normal 35 

value (PNV) and are pre-programmed into the spirometer (Quanjer et al 2012).  
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Forced expiratory volume in one second expressed as percent of the PNV, will be calculated as 

follows: 

FEV1% of PNV = (FEV1 measured/FEV1PNV) × 100 

FEF25-75% will be calculated using a similar method to FEV1. 

Post-BD Spirometry 5 

Endpoint maximal BD will be induced using albuterol (90 μg metered dose) or salbutamol 

(100 μg metered dose) with or without a spacer device up to a maximum of 4 inhalations within 

30 minutes ± 15 minutes of the final pre-BD spirometry measurement. Post-BD spirometry will 

be performed 15 to 30 minutes later. If a participant cannot tolerate 4 puffs of albuterol or 

salbutamol, a lower number of inhalations may be considered at the investigator’s clinical 10 

judgement.  

Patient-Reported Outcomes (PRO) 

Participants will complete the following non-daily PROs in the following order: SGRQ, CAT, 5-

level EuroQol-5 Dimension (EQ-5D-5L), Work Productivity and Activity Impairment-General 

Health (WPAI-GH), PGIS, and Patient Global Impression of Change (PGIC). Refer to the SoA 15 

(Section Error! Reference source not found.) for frequency of assessments. 

Exacerbations of Chronic Pulmonary Disease Tool–Patient-reported Outcome (EXACT-PRO) 

The EXACT-PRO is a 14-item PRO instrument developed to assess the frequency, severity and 

duration of COPD exacerbations (Jones et al 2011, Leidy et al 2011). The instrument was 

developed for daily, at home, administration using a handheld electronic device. Respondents are 20 

instructed to complete the diary each evening just prior to bedtime and to answer the questions 

while considering their experiences “today”. The daily EXACT-PRO total score has a range of 

0 to 100 with higher scores indicative of greater severity. Total score changes are used to identify 

the onset and recovery from an EXACT-PRO defined exacerbation event. In identifying event 

onset and recovery, the EXACT-PRO can provide information on event frequency and duration 25 

as well as event severity.  

Evaluating Respiratory Symptoms in COPD (E-RS) 

The E-RS:COPD is an 11-item PRO developed to evaluate the severity of respiratory symptoms 

of COPD (Leidy et al 2014a, Leidy et al 2014b). The E-RS:COPD is a subset of items from the 

EXACT-PRO. The E-RS:COPD was designed to be captured as part of the daily EXACT-PRO 30 

assessment. Summation of E-RS:COPD item responses produces a total score ranging from 0 to 

40, with higher scores indicating greater severity. In addition to the total score, symptom domain 

scores can be calculated for breathlessness (5 items; score range: 0 to 17), cough and sputum (3 

items; score range: 0 to 11) and chest symptoms (3 items; score range: 0 to 12) by summing the 

responses of items within a respective domain. As with the total score, higher domain scores 35 
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indicate greater severity. Individual score decrease of at least 2 points in the E-RS:COPD total 

score is considered meaningful and will be used as the responder definition (Leidy et al 2014a).  

Breathlessness, Cough and Sputum Scale (BCSS) 

The BCSS is a 3-item PRO (Leidy et al 2003a, Leidy et al 2003b) that assesses the severity of 

breathlessness, cough, and sputum on a scale of 0 to 4. Item scores are summed to yield a total 5 

score, with higher scores indicating more severe symptoms. 

St George’s Respiratory Questionnaire (SGRQ) 

The SGRQ is a 50-item PRO instrument developed to measure the health status of participants 

with airway obstruction diseases (Jones et al 1991, Jones and Forde 2009). The questionnaire is 

divided into 2 parts: Part 1 consists of 8 items pertaining to the severity of respiratory symptoms 10 

in the preceding 4 weeks; Part 2 consists of 42 items related to the daily activity and 

psychosocial impacts of the individual’s respiratory condition. The SGRQ yields a total score 

and 3 component scores (symptoms, activity, and impacts). The total score indicates the impact 

of disease on overall health status. This total score is expressed as a percentage of overall 

impairment, in which 100 represents the worst possible health status and 0 indicates the best 15 

possible health status. Likewise, the component scores range from 0 to 100, with higher scores 

indicative of greater impairment. Individual score decrease of at least 4 points in the SGRQ total 

score is considered meaningful and will be used to support the responder definition. Specific 

details on the scoring algorithms are provided by the developer in a user manual (Jones and 

Forde 2009). 20 

COPD Assessment Test (CAT) 

The CAT is an 8-item PRO developed to measure the impact of COPD on health status (Jones et 

al 2009, Kon et al 2014). The instrument uses semantic differential 6-point response scales 

which are defined by contrasting adjectives to capture the impact of COPD. Content includes 

items related to cough, phlegm, chest tightness, breathlessness going up hills/stairs, activity 25 

limitation at home, confidence leaving home, sleep, and energy. Each item response ranges from 

0 to 5 with 0 having the least impact and 5 having the greatest impact on health status. The CAT 

total score is the sum of item responses with score range from 0 to 40 with higher scores 

indicative of greater COPD impact on health status. Individual score decrease of at least 2 points 

in the CAT total score is considered meaningful and will be used to support the responder 30 

definition (Kon et al 2014). 

5-level EuroQol-5 Dimension (EQ-5D-5L) 

The EQ-5D-5L is a 5-level standardised instrument for use as a measure of health outcome. 

Applicable to a wide range of health conditions and treatment, it provides a simple descriptive 

profile and a single index value for health status. The EQ-5D-5L consists of 2 assessments, a 35 

descriptive system, and a visual analogue scale (VAS). The descriptive system comprises of the 

following 5 dimensions: mobility, self-care, usual activities, pain/discomfort, and 

anxiety/depression. Each dimension has 5 severity levels: no problems, slight problems, 
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moderate problems, severe problems, and extreme problems. The EQ-5D-5L index score can be 

calculated based upon participants’ responses to the 5 dimensions and using an appropriate value 

set, which will be further described in the statistical analysis plan (SAP). 

The EQ-5D VAS records the respondent’s self-rated health on a 20 cm, 0 to 100 vertical scale 

with endpoints labelled “the best health you can imagine” and “the worst health you can 5 

imagine”, with higher scores corresponding to a better health state. This information is used as a 

quantitative measure of health as judged by the individual respondents. 

Work Productivity and Activity Impairment Questionnaire (WPAI-GH) 

The WPAI-GH (version 2.0) is a self-administered tool comprised of 6 questions which address 

absenteeism, presenteeism (reduced effectiveness while working), overall work productivity loss 10 

(absenteeism plus presenteeism), and activity impairment. This validated tool captures data from 

the past 7 days. The WPAI-GH outcomes are scored as impairment percentages, with a higher 

percentage indicating greater impairment and less productivity (Reilly et al 1993).  

Patient Global Impression of Severity (PGIS) 

The PGIS is a single item designed to capture the participant’s perception of overall COPD 15 

symptom severity at the time of completion using a 6-point scale (0 – no symptoms to 5 – very 

severe).  

Patient Global Impression of Change (PGIC)  

The PGIC is a single item designed to capture the participant’s perception in change in overall 

COPD symptoms since first dose of IP using a 7-point scale (1 – much better to 7 – much 20 

worse). 

Composite Endpoint for Exacerbations of COPD (COPDCompEx) 

The composite endpoint for exacerbations of COPD (COPDCompEx) is an endpoint based on 

combining exacerbations with daily PRO defined events and study drop out (Vogelmeier et al 

2020). The definitions for COPDCompEx components are as follows: 25 

Exacerbation: episodes leading to one or more of the following: hospitalisation, emergency room visit, 

treatment with systemic corticosteroids, or treatment with antibiotics. 

Daily PRO events: defined by threshold and slope criteria using the following PRO variables: 

individual items of the BCSS and rescue medication use. 

Statistical Considerations 30 

Primary Endpoint 

The primary endpoint is the annualised rate of moderate-to-severe exacerbations. This will be assessed 

for each dose of MEDI3506 vs placebo first in the primary population (former smokers) and then in 

the overall population of current and former smokers.  
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Moderate-to-severe exacerbations rate in each MEDI3506 dose regimen group will be compared with 

moderate-to-severe exacerbation rate in the placebo group using a negative binomial model. The 

response variable in the model will be the number of COPD exacerbations experienced by a participant 

over the full double-blind 52-week treatment period. The model will include covariates of treatment 

group, region, maintenance inhaled therapy (triple or dual), and the number of exacerbations in the 5 

previous year (1 vs ≥ 2) as categorical factors, and post-BD FEV1% predicted at screening and log 

screening blood eosinophil count as continuous covariates. The logarithm of the participant’s 

corresponding follow-up time will be used as an offset variable in the model. For the analysis in the 

overall population, smoking status will also be included as a covariate. 

The estimated treatment effect (ie, the rate ratio of each dose of MEDI3506 versus placebo), 10 

corresponding 95% confidence interval (CI), and 2-sided p-value for the rate ratio will be presented. 

In addition, the model adjusted exacerbation rate in each treatment group will be presented. 

A course of treatment with systemic corticosteroids or antibiotics started within 7 days of finishing the 

previous treatment course will be considered as treatments for the same single exacerbation. 

Secondary Endpoints 15 

Analysis for all secondary endpoints will be conducted in the primary population (former smokers). A 

similar analysis will be conducted in the overall population (former and current smokers). 

Time to first moderate or severe COPD Exacerbations 

Time to first moderate or severe COPD exacerbation will be analysed as a key secondary efficacy 

variable to the primary objective to explore the extent to which treatment with each dose of MEDI3506 20 

delays the time to first exacerbation compared with placebo. A Cox proportional hazard model will be 

fitted with the covariates of treatment group, region, maintenance inhaled therapy, the number of 

exacerbations in the previous year, post-BD FEV1% predicted at screening, and log screening blood 

eosinophil count. Hazard ratios, 95% CI and p-values will be reported as well as the proportion of 

participants with an event. 25 

St George’s Respiratory Questionnaire 

Change from baseline in SGRQ total score over 52 weeks will be compared between MEDI3506 and 

placebo using a repeated measures linear model. The dependent variable will be the change from 

baseline in SGRQ total score at post-baseline protocol-specified visits up to the Week 52 visit. 

Treatment, visit, treatment-by-visit interaction, region, maintenance inhaled therapy and the number 30 

of exacerbations in the previous year will be fitted as categorical covariates with baseline SGRQ total 

score, post-BD FEV1% predicted, and log screening blood eosinophil count as continuous covariates. 

An unstructured variance covariance matrix will be used to model correlation within a participant. 
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Contrasts will be used to produce treatment effect estimates at each visit (including at Week 24 and 

Week 52) and over 52 weeks. This will be reported alongside the 2-sided 95% CI and p-value.  

Responder analyses will be performed for SGRQ total score at Week 52. Responders are defined as 

participants with a ≥ 4.0 points improvement (decrease) over baseline. Participants who discontinue 

from the study for any reason or have missing data at Week 52 will be classified as non responders. 5 

Logistic regression will be used to compare the treatment groups with treatment, region, maintenance 

inhaled therapy, and the number of exacerbations in the previous year as categorical covariates and 

post-BD FEV1% predicted, log screening blood eosinophil count, and baseline SGRQ total score as 

continuous covariates. P-values and odds ratios with 95% CI will be produced for each treatment 

comparison. 10 

Change from Baseline in E-RS:COPD Total Score 

Change from baseline in E-RS:COPD total score over 52 weeks will be analysed using a similar model 

to change from baseline in SGRQ total score. Responder analyses for E RS:COPD total score at Week 

52 based upon a ≥ 2 point improvement (decrease) from baseline will also be produced similarly to 

SGRQ responder analysis. 15 

Change from Baseline in Pre-dose FEV1 

Change from baseline in pre-dose/pre-BD FEV1 will be analysed using a similar repeated measures 

analysis model as for change from baseline in SGRQ score, but with treatment, visit, treatment-by-

visit interaction, region, maintenance inhaled therapy and the number of exacerbations in the previous 

year fitted as categorical covariates, and baseline FEV1 and log screening blood eosinophil count as 20 

continuous covariates. Contrasts will be used to produce treatment effect estimates at each visit 

(including at Week 24 and Week 52) and over 52 weeks. This will be reported alongside the 2-sided 

95% CI and p-value.  

Other Secondary Endpoints 

Time to first severe exacerbation and annualised rate of severe exacerbations will be analysed in a 25 

similar manner to moderate or severe exacerbations as described above. 

Analyses of change from baseline in CAT total score and the proportion of participants with ≥ 2 point 

decrease (improvement) in CAT total score will be conducted using similar methods as SGRQ total 

score. 
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Sequences 

SEQ ID 

NO: 

Description Sequence 

1.  MEDI3506 VHCDR1 (amino 

acid) 

SYAMS 

2.  MEDI3506 VHCDR2 (amino 

acid) 

GISAIDQSTYYADSVKG 

3.  MEDI3506 VHCDR3 (amino 

acid) 

QKFMQLWGGGLRYPFGY 

4.  MEDI3506 VH Domain (amino 

acid) 

EVQLLESGGGLVQPGGSLRLSCAASGFTFSS

YAMSWVRQAPGKGLEWVSGISAIDQSTYY

ADSVKGRFTISRDNSKNTLYLQMNSLRAED

TAVYYCARQKFMQLWGGGLRYPFGYWGQ

GTMVTVSS 

5.  MEDI3506 VLCDR1 (amino 

acid) 

SGEGMGDKYAA 

6.  MEDI3506 VLCDR2 (amino 

acid) 

RDTKRPS 

7.  MEDI3506 VLCDR3 (amino 

acid) 

GVIQDNTGV 

8.  MEDI3506 VL Domain (amino 

acid) 

SYVLTQPPSVSVSPGQTASITCSGEGMGDK

YAAWYQQKPGQSPVLVIYRDTKRPSGIPER

FSGSNSGNTATLTISGTQAMDEADYYCGVI

QDNTGVFGGGTKLTVL 

9.  MEDI3506 light chain (amino 

acid) 

SYVLTQPPSVSVSPGQTASITCSGEGMGDK

YAAWYQQKPGQSPVLVIYRDTKRPSGIPER

FSGSNSGNTATLTISGTQAMDEADYYCGVI

QDNTGVFGGGTKLTVLGQPKAAPSVTLFPP

SSEELQANKATLVCLISDFYPGAVTVAWKA

DSSPVKAGVETTTPSKQSNNKYAASSYLSL

TPEQWKSHRSYSCQVTHEGSTVEKTVAPTE

CS 

10.  MEDI3506 heavy chain (amino 

acid) 

EVQLLESGGGLVQPGGSLRLSCAASGFTFSS

YAMSWVRQAPGKGLEWVSGISAIDQSTYY
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SEQ ID 

NO: 

Description Sequence 

ADSVKGRFTISRDNSKNTLYLQMNSLRAED

TAVYYCARQKFMQLWGGGLRYPFGYWGQ

GTMVTVSSASTKGPSVFPLAPSSKSTSGGTA

ALGCLVKDYFPEPVTVSWNSGALTSGVHTF

PAVLQSSGLYSLSSVVTVPSSSLGTQTYICN

VNHKPSNTKVDKKVEPKSCDKTHTCPPCPA

PELLGGPSVFLFPPKPKDTLMISRTPEVTCV

VVDVSHEDPEVKFNWYVDGVEVHNAKTK

PREEQYNSTYRVVSVLTVLHQDWLNGKEY

KCKVSNKALPAPIEKTISKAKGQPREPQVYT

LPPSRDELTKNQVSLTCLVKGFYPSDIAVE

WESNGQPENNYKTTPPVLDSDGSFFLYSKL

TVDKSRWQQGNVFSCSVMHEALHNHYTQ

KSLSLSPGK 

11.  IL-33 full length protein MKPKMKYSTNKISTAKWKNTASKALCFKL

GKSQQKAKEVCPMYFMKLRSGLMIKKEAC

YFRRETTKRPSLKTGRKHKRHLVLAACQQ

QSTVECFAFGISGVQKYTRALHDSSITGISPI

TEYLASLSTYNDQSITFALEDESYEIYVEDL

KKDEKKDKVLLSYYESQHPSNESGDGVDG

KMLMVTLSPTKDFWLHANNKEHSVELHKC

EKPLPDQAFFVLHNMHSNCVSFECKTDPGV

FIGVKDNHLALIKVDSSENLCT 

ENILFKLSET    
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CLAIMS 

1. A method of treating chronic obstructive pulmonary disease (COPD) in a subject comprising 

administering a therapeutically effective amount of an anti-IL-33 antibody or antibody variant 

thereof in a dose of from about 300 to about 600 mg at an interval of every 4 weeks (Q4W) or 

8 weeks (Q8W), wherein the anti-IL-33 antibody comprises: 5 

a. a heavy chain variable region comprising a HCDR1 having the sequence as set forth in 

SEQ ID NO: 1, a VHCDR2 having the sequence of SEQ ID NO: 2, a VHCDR3 having 

the sequence of SEQ ID NO: 3; and 

b. a light chain variable region comprising a VLCDR1 having the sequence of SEQ ID 

NO: 5, a VLCDR2 having the sequence of SEQ ID NO: 6, and a VLCDR3 having the 10 

sequence of SEQ ID NO: 7. 

 

2. A method of treating COPD in a subject comprising administering a therapeutically effective 

amount of an anti-IL-33 antibody or antibody variant thereof in a dose effective to achieve at 

least 80% inhibition of IL-33 in the lung or epithelial lining fluid (ELF), wherein the anti-IL-15 

33 antibody comprises: 

a. a heavy chain variable region comprising a HCDR1 having the sequence as set forth in 

SEQ ID NO:1, a VHCDR2 having the sequence of SEQ ID NO: 2, a VHCDR3 having 

the sequence of SEQ ID NO: 3; and 

b. a light chain variable region comprising a VLCDR1 having the sequence of SEQ ID 20 

NO: 5, a VLCDR2 having the sequence of SEQ ID NO: 6, and a VLCDR3 having the 

sequence of SEQ ID NO: 7. 

 

3. The method according to claim 2, wherein the dose is effective to achieve at least about 90%, 

optionally at least 95%, inhibition of IL-33 in the lung. 25 

 

4. The method according to claim 2 or 3, wherein the dose is about 300 to about 600 mg at an 

interval of every 4 weeks (Q4W) or 8 weeks (Q8W). 

 

5. The method according to any preceding claim, wherein the dose is about 300 mg Q8W. 30 

 

6. The method according to any one of claims 1 to 4, wherein the dose is about 300 mg Q4W. 

 

7. The method according to any one of claims 1 to 4, wherein the dose is about 600 mg Q4W. 
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8. The method according to any preceding claim, wherein the COPD is associated with chronic 

bronchitis in the subject. 

 

9. The method of any preceding claim, wherein the COPD is moderate COPD, moderate-to-5 

severe COPD or severe COPD. 

 

10. The method of any preceding claim, wherein the subject has a history of at least one, optionally 

at least two moderate, or at least one severe, acute exacerbations of COPD (aeCOPD) in the 

12 months prior to treatment. 10 

 

11. The method of any preceding claim, wherein, prior to treatment, the subject has a post 

bronchodilator forced expiratory volume in 1 second (FEV1) to forced vital capacity (FVC) 

ratio (post-bronchodilator (post-BD)-FEV1/FVC) of less than (<) 0.70. 

 15 

12. The method of any preceding claim, wherein, prior to treatment the subject has a post-BD 

FEV1 > 20% of predicted normal value. 

 

13. The method of any preceding claim, wherein the subject is a current smoker or a former 

smoker. 20 

 

14. The method of claim 13, wherein the subject has a smoking history of at least 10 pack-years. 

 

15. The method of any preceding claim, wherein the subject is receiving COPD inhaled 

maintenance therapy comprising a long acting Beta 2 agonist (LABA), a long acting 25 

muscarinic receptor antagonist (LAMA), and/or an inhaled corticosteroid (ICS). 

 

16. The method according to claim 15, wherein the inhaled maintenance therapy comprises LABA 

and LAMA, ICS and LABA, or ICS, LABA and LAMA. 

 30 

17. The method of any preceding claim, wherein the annualised rate of moderate to severe COPD 

exacerbations is reduced in the subject. 

 

18. The method of any preceding claim, wherein the time to first moderate to severe COPD 

exacerbation is increased. 35 
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19. The method of any preceding claim, wherein the time to first severe COPD exacerbation is 

increased. 

 

20. The method of any preceding claim, wherein the annualised rate of severe COPD exacerbations 5 

is reduced in the subject. 

 

21. The method of any preceding claim, wherein the pre-bronchodilator FEV1 is improved in the 

subject. 

 10 

22. The method of any preceding claim, wherein the score is improved in the subject in one or 

more questionnaires selected from Evaluating Respiratory Symptoms in COPD (E-RS), St 

George’s Respiratory Questionnaire (SGRQ), COPD Assessment Test (CAT), Exacerbations 

of Chronic Pulmonary Disease Tool–Patient-reported Outcome (EXACT-PRO), 

Breathlessness, Cough and Sputum Scale (BCSS), 5-level EuroQol-5 Dimension (EQ-5D-5L), 15 

Work Productivity and Activity Impairment Questionnaire (WPAI-GH), Patient Global 

Impression of Severity (PGIS) and Patient Global Impression of Change (PGIC). 

 

23. The method of any preceding claim, wherein the dose is effective to achieve a Cmax.ss of from 

about 10 to 35 µg/ml during the dosing period. 20 

 

24. The method of any preceding claim, wherein the anti-IL-33 antibody or antibody variant 

thereof is selected from: a human antibody, a humanized antibody, a chimeric antibody, a 

monoclonal antibody, a recombinant antibody, an antigen-binding antibody fragment, a single 

chain antibody, a monomeric antibody, a diabody, a triabody, tetrabody, a Fab fragment, an 25 

lgG1 antibody, an lgG2 antibody, an lgG3 antibody, and an lgG4 antibody. 

 

25. The method of any preceding claim, wherein the anti-IL-33 antibody or antibody variant 

thereof is an IgG1. 

 30 

26. The method of any preceding claim, wherein the anti-IL-33 antibody or antibody variant 

thereof is a human antibody. 

 

27. The method of any preceding claim, wherein the anti-IL-33 antibody or antibody variant 

thereof comprises a VH domain at least 95%, 90% or 85% identical to the sequence set forth 35 
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in SEQ ID NO: 4 and a VL domain at least 95%, 90% or 85% identical to the sequence set 

forth in SEQ ID NO: 8. 

 

28. The method of any preceding claim, wherein the anti-IL-33 antibody comprises a VH domain 

sequence as set forth in SEQ ID NO:4 and a VL domain sequence as set forth in SEQ ID NO:8. 5 

 

29. The method of any preceding claim, wherein the anti-IL-33 antibody comprises a light chain 

sequence as set forth in SEQ ID NO:9 and a heavy chain sequence as set forth in SEQ ID 

NO:10.  

 10 

30. The method of any preceding claim, wherein the anti-IL-33 antibody variant has the same 

pharmacokinetic (pK) characteristics as 33_670087_7B in humans. 

 

31. The method of any preceding claim, wherein the anti-IL-33 antibody is 33_670087_7B 

(MEDI3506). 15 

 

32. The method according to any preceding claim, wherein the administration is subcutaneous. 

 

33. A method of improving a marker of chronic obstructive pulmonary disease (COPD) in a 

subject, comprising: administering a therapeutically effective amount of an anti-IL-33 antibody 20 

or antibody variant thereof in a dose of from about 300 to about 600 mg at an interval of every 

4 weeks (Q4W) or 8 weeks (Q8W), wherein the anti-IL-33 antibody comprises: 

a. a heavy chain variable region comprising a HCDR1 having the sequence as set forth in 

SEQ ID NO:1, a VHCDR2 having the sequence of SEQ ID NO: 2, a VHCDR3 having 

the sequence of SEQ ID NO: 3; and 25 

b. a light chain variable region comprising a VLCDR1 having the sequence of SEQ ID 

NO: 5, a VLCDR2 having the sequence of SEQ ID NO: 6, and a VLCDR3 having the 

sequence of SEQ ID NO: 7,  

wherein the marker is selected from: annualised rate of moderate to severe or severe COPD 

exacerbations, time to first moderate to severe or severe COPD exacerbation, FEV1, forced 30 

expiratory volume in 1 second (FEV1),  FEV1 to Forced Vital Capacity (FVC) ratio 

(FEV1/FVC), or breathlessness, cough and sputum scale (BCSS) score, COPD Assessment 

Test (CAT) score and St. George’s respiratory Questionnaire (SGRQ) score. 
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34. The method according to claim 33, wherein the improvement in the marker is relevant to 

baseline. 

 

35. The method of any preceding claim, wherein the anti-IL-33 antibody or antibody variant 

thereof is administered for a period of at least 12 weeks. 5 

 

36. The method of any preceding claim, wherein the anti-IL-33 antibody or antibody variant 

thereof is administered for a period of at least 24 weeks. 

 

37. The method of any preceding claim, wherein the anti-IL-33 antibody or antibody variant 10 

thereof is administered for a period of at least 52 weeks. 

 

38. The anti-IL-33 antibody or antibody variant thereof characterised in any preceding claim for 

use in a method of treating COPD, wherein the method is that characterised in any preceding 

claim. 15 

 

39. Use of the anti-IL-33 antibody or antibody variant thereof characterised in any of claims 1 to 

38, in the manufacture of a medicament for use in a method of treating COPD characterised in 

any of claims 1 to 38. 

 20 

40. A method of reducing the annualised rate of moderate to severe or severe COPD exacerbations 

in a subject comprising administering a therapeutically effective amount of an anti-IL-33 

antibody or antibody variant thereof in a dose of from about 300 to about 600 mg at an interval 

of every 4 weeks (Q4W) or 8 weeks (Q8W), wherein the anti-IL-33 antibody comprises: 

a. a heavy chain variable region comprising a HCDR1 having the sequence as set forth in 25 

SEQ ID NO:1, a VHCDR2 having the sequence of SEQ ID NO: 2, a VHCDR3 having 

the sequence of SEQ ID NO: 3; and 

b. a light chain variable region comprising a VLCDR1 having the sequence of SEQ ID 

NO: 5, a VLCDR2 having the sequence of SEQ ID NO: 6, and a VLCDR3 having the 

sequence of SEQ ID NO: 7. 30 

 

41. A method of improving pre-bronchodilator FEV1 in a subject with COPD comprising 

administering a therapeutically effective amount of an anti-IL-33 antibody or antibody variant 
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thereof in a dose of from about 300 to about 600 mg at an interval of every 4 weeks (Q4W) or 

8 weeks (Q8W), wherein the anti-IL-33 antibody comprises: 

a. a heavy chain variable region comprising a HCDR1 having the sequence as set forth in 

SEQ ID NO:1, a VHCDR2 having the sequence of SEQ ID NO: 2, a VHCDR3 having 

the sequence of SEQ ID NO: 3; and 5 

b. a light chain variable region comprising a VLCDR1 having the sequence of SEQ ID 

NO: 5, a VLCDR2 having the sequence of SEQ ID NO: 6, and a VLCDR3 having the 

sequence of SEQ ID NO: 7. 

 

42. A method of improving the E-RS: COPD score in a subject with COPD comprising 10 

administering a therapeutically effective amount of an anti-IL-33 antibody or antibody variant 

thereof in a dose of from about 300 to about 600 mg at an interval of every 4 weeks (Q4W) or 

8 weeks (Q8W), wherein the anti-IL-33 antibody comprises: 

a. a heavy chain variable region comprising a HCDR1 having the sequence as set forth in 

SEQ ID NO:1, a VHCDR2 having the sequence of SEQ ID NO: 2, a VHCDR3 having 15 

the sequence of SEQ ID NO: 3; and 

b. a light chain variable region comprising a VLCDR1 having the sequence of SEQ ID 

NO: 5, a VLCDR2 having the sequence of SEQ ID NO: 6, and a VLCDR3 having the 

sequence of SEQ ID NO: 7. 

 20 

43. The method according to claim 42, wherein the method achieves the minimum clinically 

important difference in E-RS: COPD score. 

 

44. A method of improving the SGRQ score in a subject with COPD comprising administering a 

therapeutically effective amount of an anti-IL-33 antibody or antibody variant thereof in a dose 25 

of from about 300 to about 600 mg at an interval of every 4 weeks (Q4W) or 8 weeks (Q8W), 

wherein the anti-IL-33 antibody comprises: 

a. a heavy chain variable region comprising a HCDR1 having the sequence as set forth in 

SEQ ID NO:1, a VHCDR2 having the sequence of SEQ ID NO: 2, a VHCDR3 having 

the sequence of SEQ ID NO: 3; and 30 

b. a light chain variable region comprising a VLCDR1 having the sequence of SEQ ID 

NO: 5, a VLCDR2 having the sequence of SEQ ID NO: 6, and a VLCDR3 having the 

sequence of SEQ ID NO: 7. 
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45. The method according to claim 44, wherein the method achieves the minimum clinically 

important difference in SGRQ score. 

 

46. A method of improving the CAT score in a subject with COPD comprising administering a 

therapeutically effective amount of an anti-IL-33 antibody or antibody variant thereof in a dose 5 

of from about 300 to about 600 mg at an interval of every 4 weeks (Q4W) or 8 weeks (Q8W), 

wherein the anti-IL-33 antibody comprises: 

a. a heavy chain variable region comprising a HCDR1 having the sequence as set forth in 

SEQ ID NO:1, a VHCDR2 having the sequence of SEQ ID NO: 2, a VHCDR3 having 

the sequence of SEQ ID NO: 3; and 10 

b. a light chain variable region comprising a VLCDR1 having the sequence of SEQ ID 

NO: 5, a VLCDR2 having the sequence of SEQ ID NO: 6, and a VLCDR3 having the 

sequence of SEQ ID NO: 7. 

 

47. The method according to claim 46, wherein the method achieves the minimum clinically 15 

important difference in CAT score. 

 

48. The method according to any of claims 40-47, wherein the dose is about 300 mg Q8W. 

 

49. The method according to any of claims 40-47, wherein the dose is about 300 mg Q4W. 20 

 

50. The method according to any of claims 40-47, wherein the dose is about 600 mg 

Q4Wcomprising a VLCDR1 having the sequence of SEQ ID NO: 5, a VLCDR2 having the 

sequence of SEQ ID NO: 6, and a VLCDR3 having the sequence of SEQ ID NO: 7. 

  25 


