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Exacerbation

Participants Events HR (95% Cl) p-value
(n)

No COPD
<10 pack-years 773 37 L] 1 (Reference)

COPD
<10 pack-years 231 26 ] 2.83(1.72-4.66) <0.0001
10-19.9 pack-years 429 78 L] 4.34 (2.93-6.43) <0.0001
20-39.9 pack-years 749 113 [ 4,39 (2.98-6.46) <0.0001
>40 pack-years 372 59 [ ] 498 (3.11-7.97)  <0.0001

| !
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All-cause mortality

Events HR (95% ClI) p-value
No COPD
<10 pack-years 630 L] 1 (Reference)
COPD
<10 pack-years 210 - 1.31(1.13-1.53)  0.0005
10-19.9 pack-years 404 . = 1.59 (1.40-1.79) <0.0001
20-39.9 pack-years 725 - 1.81(1.62-2.03) <0.0001
>40 pack-years 369 —- 1.81(1.55-2.10) <0.0001
I 1
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Exacerbation

Participants Events HR (95% Cl) p-value
(n)
No COPD
<10 pack-years 773 37 [] 1 (Reference)
>10 pack-years 3544 307 L] 1.94 (1.36-2.76) 0.0003
Respiratory mortality
Events HR (95% Cl) p-value
No COPD
<10 pack-years 44 L] 1 (Reference)
>10 pack-years 280 ] 1.60 (1.15-2.23) 0.006
All-cause mortality
Events HR (95% Cl) p-value
No COPD
<10 pack-years 630 [] 1 (Reference)
>10 pack-years 3235 B 1.20(1.10-1.32) | <0.0001
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10,194 participants
with smoking exposure

Excluded
271 participants
with no spirometry
at visit 2 or
exacerbation data

3,210 participants
with normal spirometry visit 1

2,939 participants
with spirometry on visit 2

2,840 participants

with mortality data
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5 Years

Visit 1

Spirometry

Prospective
Recording
Exacerbations

Visit 2

Spirometry

Mortality Cohort
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No exacerbations

Exacerbation

P

23.4%

value
n 2,252 687
Age, y 59.36 (8.65%) 59.48 (8.45%) 0.75
Female, n (%) 1056 (46.9%) 443 (64.5%) <0.001
Black, n (%) 575 (25.5%) 156 (22.7%) 0.147
Body mass index 28.86 + 5.58 30.35 + 6.11 <0.001
Pack-years 38.15 + 20.95 39.83 + 25.23 0.079
Current smoking, n (%) 1020 (45.3%) 304 (44.3%) 0.66
Chronic bronchitis, n (%) 191 (8.5%) 123 (17.9%) <0.001
Asthma, n (%) 202 (9.0%) 151 (22.0%) <0.001
mMRC22, n (%) 381 (16.9%) 227 (33.1%) <0.001
Wheezing, n (%) 894 (39.7%) 428 (62.3%) <0.001
Wheezing last 12 months, n (%) 572 (25.5%) 327 (47.8%) <0.001
ICS, n (%) 29 (1.3%) 38 (5.6%) <0.001
ICS and LABA, n (%) 54 (2.4%) 81 (11.9%) <0.001
LAMA, n (%) 37 (1.7%) 45 (6.7%) <0.001
Post-bronchodilator FEV,, L 2.83+0.68 2.60 + 0.66 <0.001
Post-bronchodilator FVC, L 3.68 £ 0.90 3.40 £+ 0.87 <0.001
Post-bronchodilator FEV,/FVC 0.77 + 0.06 0.77 £ 0.06 0.16
Post-bronchodilator FEV, z score -0.21 + 0.85 -0.36 + 0.85 <0.001
Post-bronchodilator FVC z score -0.08 +0.89 -0.18 + 0.90 0.008
Post-bronchodilator FEV,/FVC z score -0.23 £ 0.82 -0.32 £ 0.82 0.008
Post-bronchodilator FVC<LLN, n (%) 44 (2.0%) 19 (2.8%) 0.26
Bronchodilator responsiveness, n (%) 172 (7.7%) 66 (9.7%) 0.115
Pi10, mm 1.98 + 0.42 2.05+0.44 <0.001
% Emphysema 2.51+3.17 2.54 + 3.25 0.81
% Gas trapping 11.50 £ 9.01 11.36 £ 8.63 0.74
Change in FEV, between Visit 1 and 2 (mlly) -39.79 + 47.16 -44.62 £ 50.01 AmJROMIr (

Crit Care Med. 2025 Feb 13
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FEV,/FVC (95%ClI)

Severe exacerbation

14.6 (8.56, 20.6)

12.5 (4.4, 20.6)

0.002 (0.001, 0.004)
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1.0 g 20
No Severe Exacerbation
0.91
©
> 0.8
e
A 0.7
Severe Exacerbation
e At least one severe exacerbation
log-rank test P<0.001
i adjusted HR 1.97 (95% Cl 1.40 to 2.77)
0 1000 2000 3000
Time in days
Number at risk
Exacerbation{ 2594 2445 1973 129
Severe Exacerbation4 246 222 147 9
0 1000 2000 3000

Time in days
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Susceptible Young Adults and Development of Chronic Obstructive
Pulmonary Disease Later in Life

Yunus Golak'**, Peter Lange'**°, Jargen Vestbo®, Barge G. Nordestgaard®>*, and Shoaib Afzal*®*
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Pre-COPD
FEV,/FVC > 0.7

V
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Copenhagen General Population Study (CGPS)

2003, 10 year
N = 5,497

Copenhagen City Heart Study (CCHS)

1976-1978, 1981-1983, 1991-1994, 2001-2004
N = 2,609



The Copenhagen General Population Study

Prevalence of COPD at final examination 10 years later
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The Copenhagen City Heart Study

Prevalence of COPD at final examination 25 years later
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Table 2. Risk Factors Used for Calculating COPD Risk Score in Individuals without

Airflow Limitation

Risk Factors

Susceptibility to COPD
Chronic bronchitis
FEV, and FVC, % predicted
FEV,/FVC

Active smoking history

Asthma

Risk Management

Low
Intermediate
High

Very high

Point on COPD Risk Score

0 1
No Yes
=80 <80
=LLN <LLN
No Yes
No Yes

COPD Risk Score

WhN—=-0O

\V
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The Copenhagen General Population Study

COPD risk score

Low risk - Score 0

COPD at final examination 10 years later

N/Events OR (95% CI) P for trend

2339/128 + 1 [Reference] <0.0001

|
1
I

L B B T 1
1 5 10 100 270

OR (95% CI)

COPD GOLD 2-4 at final examination 10 years later

OR (95% CI) P for trend

+ 1 [Reference] <0.0001

1 5 10 100 270

OR (95% CI)
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The Copenhagen General Population Study

COPD risk score
Low risk - Score 0
Intermediate risk — Score 1
High risk - Score 2

Very high risk - Score 3-5

COPD at final examination 10 years later

N/Events

2339/128 ‘

2463/304 |

579/158 : 3
116/56 -

T ] T 1
1 5 10 100 270

OR (95% CI)

The Copenhagen City Heart Study

COPD risk score

Low risk - Score 0
Intermediate risk — Score 1
High risk - Score 2

Very high risk - Score 3-5

OR (95% Cl)

1 [Reference]

2.37 (1.91-2.94)
6.21 (4.81-8.03)
16.0 (10.6-24.0)

COPD at final examination 25 years later

N/Events
484/23 ‘
1295/187 —
658/140 ——
172/81 ——
T T 1] T I 1
1 5 10 100 270

OR (95% CI)

OR (95% Cl)

1 [Reference]

3.23 (2.06-5.06)
5.04 (3.18-7.99)
16.4 (9.76-27.4)

P for trend

<0.0001

P for trend

<0.0001

COPD GOLD 2-4 at final examination 10 years later

N/Events

2339/9
2463/52
579/66
116/38

o

5 10 100 270

OR (95% CI)

COPD GOLD 2-4 at final examination 25 years later

N/Events

484/12
1295/130
658/122
172173

100 270

OR (95% CI)
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OR (95% CI) P for trend
1 [Reference] <0.0001
5.38 (2.64-11.0)
31.3(15.4-63.6)

124 (57.6-268)

OR (95% CI) P for trend
1 [Reference] <0.0001

412 (2.25-7.53)
8.16 (4.45-15.0)
26.1 (13.6-50.0)
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D.M.G. HALPIN ET AL.

Exacerbation history and blood eosinophil count prior
to diagnosis of COPD and risk of subsequent exacerbations

David M.G. Halpin ©'?, Heath Healey>, Derek Skinner?, Victoria Carter®, Rachel Pullen?
and David Price ©*3*

'University of Exeter Medical School, College of Medicine and Health, University of Exeter, Exeter, UK. “Observational and Pragmatic
Research Institute, Singapore, Singapore. *Optimum Patient Care, Cambridge, UK. “Centre of Academic Primary Care, Division of
Applied Health Sciences, University of Aberdeen, Aberdeen, UK.
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Exacerbation rate (95% Cl) in 12 months after diagnosis
(per patient per year)

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8

None [

1 moderate, no severe

Exacerbations in 12 months
prior to diagnosis

>2 moderate, no severe

No maintenance
treatment

>1 severe

FIGURE 2 Rates of moderate or severe exacerbations in the 12 months after diagnosis with 95% confidence

intervals, according to exacerbation history in the 12 months prior to diagnosis and whether maintenance

therapy was started.
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Exacerbations in 12 months
prior to diagnosis

No maintenance

Maintenance

treatment

treatment

None

1 moderate, no severe
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>1 severe

None
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>1 severe
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FIGURE 2 Rates of moderate or severe exacerbations in the 12 months after diagnosis with 95% confidence
intervals, according to exacerbation history in the 12 months prior to diagnosis and whether maintenance

therapy was started.
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Rate of moderate and severe exacerbations in the 12 months following
diagnosis

Prior Exacerbation BEC Exacerbation Rate Exacerbation Rate
(No Tx) (Tx)
None
All 0.47
1 moderate, no severe
<100 0.5 0.69
100-300 0.56 0.73
>300 0.67 0.82
22 moderate, no severe
<100 1.13 1.51
100-300 1.08 1.37
>300 1.34 1.58
21 severe
<100 NC 0.6
100-300 0.94 1.16

>300 1.13 1.7
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FEV,/FVC Severity Stages for Chronic Obstructive

Pulmonary Disease

Surya P. Bhatt'?, Arie Nakhmani'*3, Spyridon Fortis*, Matthew J. Strand®, Edwin K. Silverman®, Frank C. Sciurba’,
and Sandeep Bodduluri'#*
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ORIGINAL AR

FEV,/FVC Severity Stages for Chronic Obstructive

Pulmonary Disease

Surya P. Bhatt'?, Arie Nakhmani'-®, Spyridon Fortis*, Matthew J. Strand®, Edwin K. Silverman®, Frank C. Sciurba’,
and Sandeep Bodduluri'2*

Table 1. Comparison of All-cause Mortality by Severity Stage

COPDGene Pittsburgh
Unadjusted HR (95% CI) Adjusted HR* (95% CI) Unadjusted HR (95% CI) Adjusted HR* (95% CI)
Stage GOLD STAR GOLD STAR GOLD STAR GOLD STAR
1 1.117 (0.91-1.35) 1.47 (1.29-1.68) [0.95" (0.78-1.17)| 1.34 (1.66-1.53) 1.28" (0.89-1.84) 1.64 (1.22-2.19) 1.02T (0.71-1.48) 1.49 (1.11-1.99)
2 2.09 (1.86-2.35) 2.52 (2.19-2.89) 1.77 (1.57-1.99) 2.15(1.87-2.48) 2.43 (1.89-3.13) 2.76 (2.10-3.63) 2.18 (1.69-2.80) 2.40 (1.82-3.16)
3 4.20 (3.75-4.72)  3.92 (3.44-4.47) 3.42 (3.05-3.87) 3.25(2.84-3.73) 4.38 (3.41-5.63) 3.32 (2.53—4.35) 3.98 (3.09-5.12) 3.09 (2.35—4.06)
4 9.41 (8.32-10.64) 6.89 (6.17-7.70) 7.92 (6.98-8.98) 5.79 (5.15-6.51) 7.73 (6.02-9.94) 6.32 (4.98-8.02) 7.32 (7.67-9.44) 5.65 (4.43-7.19)

AJRCCM 2023



ORIGINAL ARTIC

Severity of Airflow Obstruction Based on FEV,/FVC Versus FEV,
Percent Predicted in the General U.S. Population

Helena Backman’, Lowie E. G. W. Vanfleteren®2, David M. Mannino*>, and Magnus Ekstrom®

Am J Respir Crit Care Med. 2024 Dec 1;210(11):1308-1316.



Table 1. Participant Characteristics

Characteristics Men Women All
n 7,093 7,030 14,123
Female, n (%) 0 (0) 7,030 (100) 7,030 (50.3)
Age, mean (SD) 44.9 (17.2) 45.3 (17.0) 45.1 (17.1)
Weight, kg, mean (SD) 87.2 (20.5) 76.1 (20.7) 81.7 (21.4)
Height, cm, mean (SD) 174.7 (7.7) 161.2 (7.1) 168.0 (10.1)
Body mass index, kg/m?, mean (SD) 28.5 (6.1) 29.3 (7.5) 28.9 (6.8)
n (%)
<18.5 84 (1.0) 154 (2.4) 238 (1.7)
18.5 to <25 2,009 (27.5) 2,091 (33.4) 4,100 (30.4)
25 to <30 2,645 (38.4) 2,006 (28.6) 4,651 (33.5)
=30 2,355 (33.1) 2,779 (35.6) 5,134 (34.4)
Smoking status, n (%)
Never 3,085 (47.0) 4,214 (58.9) 7,299 (53.0)
Former 1,793 (25.1) 1,206 (19.8) 2,999 (22.4)
Current 1,772 (23.6) 1,258 (18.1) 3,030 (20.9)
Missing 443 (4.2) 352 (3.2) 795 (3.7)
Asthma, n (%) 392 (5.7) 657 (9.3) 1,049 (7.5)
Diabetes mellitus, n (%) 717 (7.4) 690 (7.1) 1,407 (7.2)
Hypertension, n (%) 2,090 (26.9) 2,143 (26.6) 4,233 (26.7)
Heart failure, n (%) 150 (1.6) 100 (1.2) 250 (1.4)
Ischemic heart disease, n (%) 380 (4.3) 172 (1.8) 552 (3.1)
FEV,/FVC, mean (SD) 0.8 (0.1) 0.8 (0.1) 0.8 (0.1)
FEV,/FVC <0.70, n (%) 980 (13.2) 541 (8.5) 1,521 (10.8)
FEV,, L, mean (SD) 3.6 (0.9) 2.6 (0.7) 3.1 (0.9)
FEV,%pred, mean (SD) 97.9 (16.7) 98.1 (16.7) 98.0 (16.7)
FVC (L), mean (SD) 4.6 (1.0) 3.3 (0.7) 3.9 (1.1)
STAR stage, n (%)
0 6,113 (86.8) 6,489 (91.5) 12,602 (89.2)
1 748 (10.3) 411 (6.6) 1,159 (8.4)
2 155 (1.9) 96 (1.4) 251 (1.6)
3 55 (0.9) 28 (0.4) 83 (0.6)
4 22 (0.2) 6 (0.1) 28 (0.2)
GOLD stage, n (%)
0 6,113 (86.8) 6,489 (91.5) 12,602 (89.2)
1 574 (8.6) 256 (4.5) 830 (6.6)
2 355 (4.1) 237 (3.4) 592 (3.7)
3 49 (0.5) 6 (0.5) 95 (0.5)
4 2 (0.0) 2 (0.0 4 (<0.1)
Breathlessness, mMMRC score =1, only available for ages =40yr, n (%) 1,062 (24.9) 1,491 (32.8) 2,553 (29.0) ) .
Deaths, n (%) 668 (7.2) 432 (4.6) 1,100 (5.9) Am J Respir Crit Care Med. 2024 Dec
Follow-up time in years, median (interquartile range) 9.8 (8.2-11.2) 9.8 (8.3-11.2) 9.8 (8.3-11.2) 1;210(11):1308-1316.
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> Am J Respir Crit Care Med. 2025 Mar 11. doi: 10.1164/rccm.202501-0202RL. Online ahead of print.

Reclassification of Airflow Limitation: A STAR with a

GOLD Lining

Classification based on STAR & FEV% pred

a) RRR (95% CI) for breathlessness

c) HR (95% CI) for mortality

Unadjusted

Adjusted

Unadijusted Adjusted

1.Preserved ratio impaired spirometry (PRISm)
(FEV1/FVC 20.70 & FEV1<80%pred)

859

2.15 (1.72 to 2.67)

1.62 (1.29 to 2.05)

2.98 (2.33 to 63.80) 2.47 (1.94 to 3.15)

Matching stage 1
2.STAR1 & GOLD 1
(FEV4/FVC 20.60 to <0.70 & FEV1280%pred)

Reclassification to more severe stage
3.STAR 1 & GOLD 2-4
(FEV4/FVC 20.60 to <0.70 & FEV<80%pred)

Reclassification to less severe stage
4.STAR 2-4 & GOLD 1
(FEV4/FVC<0.60 & FEV,1280%pred)

Matching stages 2-4
5.STAR 2-4 & GOLD 2-4
(FEV4/FVC<0.60 & FEV;<80%pred)

Measure of model classification

686

348

58

282

1.10 (0.82 to 1.48)

4.45 (3.17 to 6.25)

1.99 (0.94 t0 4.18)

5.74 (4.07 to 8.09)
Correctly classified: 70.4%

1.33 (0.96 to 1.76)

4.38 (3.09 to 6.20)

2.59 (1.27 t0 5.29)

7.16 (4.85 10 10.55)
Correctly classified: 71.2%

1.89 (1.51 to 2.37) 1.15(0.92 to 1.43)

3.95 (2.99 to 5.21) 2.59 (1.96 to 3.41)

4.78 (2.40 to 9.51) 1.76 (0.83 to 3.73)

5.02 (3.78 to 6.68) 2.81(2.12 to 3.74)
C =0.63 (0.62 to 0.65) C=0.75(0.74 t0 0.77)

Am J Respir Crit Care Med. 2025 Mar 11
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Original Research ,.)
The role of FEV,/FVC in the prediction of acute exacerbation of COPD daies

Jong Geol .Janga 'L Youlim Kim ™', Sun Hye Shin Kyung Hoon Min“, Ki Suck Jung ®,
Yu-il Kim ' Shlnhee Park ®, Joo Ock Na", Hyun Lee »?, Kwang Ha Yoo b2

Respiratory Medicine 234 (2024) 107780



*OR (95% CI)

P value
Any exacerbation ;
FEV1 50% and FEV1/FVC =50 reference “
FEV1 50% and FEV1/FVC < 50 1.23 (0.90,1.68)  H-@— 0.001
FEV1 <50% and FEV1/FVC =50 242 (1.57,3.74) | +r—e : 0.069
FEV1 < 50% and FEV1/FVC < 50 3.58 (2.74,4.66) L e : <0.001
Moderate to severe exacerbation :
FEV1 =50% and FEV1/FVC =50 reference *
FEV1 =50% and FEV1/FVC < 50 1.28 (0.93,1.76) +e—i 0.012
FEV1 < 50% and FEV1/FVC =50 242 (1.56,3.74) . ¢ ° i 0.041
FEV1 < 50% and FEV1/FVC < 50 2.94 (2.25,3.83) i <0.001
Severe exacerbation :
FEV1 50% and FEV1/FVC =50 reference o
FEV1 =50% and FEV1/FVC < 50 1.14 (0.59,2.22) +—e® : 0.011
FEV1 < 50% and FEV1/FVC =50 3.12(1.59,6.16) : ¢ . : 0.086
FEV1 <50% and FEVI/FVC <50  5.16 (3.34,7.97) ; £ 1<0.001
I T T T T T T 7 T T 1
1 0 1 2 3 4 5 6 7 8

Respiratory Medicine 234 (2024) 107780



1. Risk factors
2. Assessment and Diagnosis

3. Treatment
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Biologics In COPD
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Biologics in COPD

2017

Mepolizumab
-METREX
-METREO
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Biologics in COPD

2017

Mepolizumab
-METREX
-METREO

Target

IL-5

Inhibitor

Study

(Mepolizumab,
100 mg Q4W

Mepolizumab, 100 mg

Q4W, 300 mg Q4W

Ph3 METR EX\

Ph3 METREO

J

Mepolizumab,
100 mg Q4W

Ph3 MATINEE

Asthma Exclusions

Excluded patients with current
asthma in current/former
smokers and history of
asthma in nonsmokers

Excluded patients with current
asthma in current/former
smokers and history of
asthma in nonsmokers

Excluded patients with current
diagnosis or history of
asthma

Blood Eosinophils

No cutoff; stratification by
blood eosinophil

=150 cells/pl at screening
or =300 cells/pl in past
year

=300 cells/pl at screening
and documented historical
=150/l within 12 mo to
1 mo before screening
or visit 1

Results

Completed

Primary endpoint: annual rate of
moderate or severe exacerbations

Results: reduced exacerbations in
those with highest baseline blood
eosinophils (23)

Completed

Primary endpoint: annual rate of
moderate or severe exacerbations

Results: primary and secondary
endpoint results were not
significant (23)

Estimated primary completion:
July 2023

Primary endpoint: annualized rate of
moderate* or severe' exacerbations

https://clinicaltrials.gov/ct2/show/
NCT04133909



Biologics in COPD

2017

Mepolizumab

-METREX Mepolizumab/
placebo® Exacerbation type RR (95% CI) P value
-METREO ;
(N=626/736) Moderate/severe - 0.82 (0.71, 0.95) 0.006
(N=125/142) Requiring ED/hosp. e 0.85 (0.61, 1.18) 0.328
(N=104/120) Severe t—l—5~—1 0.88 (0.62, 1.25) 0.475
. Favors mepolizumab E Favors placebo METREO .
End Point : = ; = ; :ntion-to-Treat Population
0.25 0.50 1.00 2.00 4.00 Aepolizumab,
300 mg Placebo
RR, mepolizumab 100 mg SC/placebo (95% Cl) (N=225) (N=226)
Primary end point: moderate or severe exacer-
bations
Mean annual rate — events/yry 1.40 1.71 1.49 1.52 1.19 1.27 1.49

Rate ratio vs. placebo (95% Cl) 0.82 (0.68 to 0.98) — [ 0.98 (0.85 to 1.12)] — [0.80 (0.65 to 0.98) 0.86 (0.70 to 1.05)] —
Adjusted P value 0.04 — >0.99 0.07 0.14
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Biologics in COPD

2017 2019

Mepolizumab  Benalizumab

-METREX -GALATHEA
-METREO -TERRANOVA
IL-5R«a enralizumab, 30 mg  Ph3 GALATHEA\ Excluded patients with asthma  Stratification by blood Completed
Q4W/Q8W, 100 mg as a primary or main eosinophils; cap for blood Primary endpoint: annualized COPD
Q4W/Q8W diagnosis according to GINA eosinophil counts exacerbation
guidelines or other Rate ratio in patients with
baseline blood eosinophil counts
=220 cells/pl

Results: no reduction in annualized
exacerbation rate ratios vs.
placebo (24)

Benralizumab, 10 mg  Ph3 TERRANOVA Excluded patients with asthma  Stratification by blood Completed
Q4W/QBW, 30 mg as a primary diagnosis eosinophils; cap for blood Primary endpoint: annualized
Q4W/Q8W, 100 mg according to GINA eosinophil counts COPD exacerbation
Q4W/Q8W / guidelines or other Rate ratio in patients with
baseline blood eosinophil counts
=220 cells/pl

Results: no reduction in annualized
exacerbation rate ratios vs.

placebo (24)
Benralizumab, 100 mg Ph3 RESOLUTE Excluded patients with current =300 cells/pl at screening Estimated primary completion:
Q4W (first three diagnosis or history of and documented historical March 2024
doses) and Q8W asthma or asthma/COPD =150/pl within 52 wk of Primary endpoint: annualized rate of
overlap, excluding resolved enroliment moderate™ or severe! exacerbations
childhood asthma https://clinicaltrials.gov/ct2/show/

RIFTAAACHEOA



Biologics in COPD

2017 2019

Mepolizumab  Benalizumab

-METREX -GALATHEA
-METREO -TERRANOVA
End Point

Exacerbations

Estimated annual rate (95% ClI) —
exacerbations/yr

Rate ratio, benralizumab vs.
placebo (95% Cl)

Unadjusted P value
Severe exacerbations

Estimated annual rate (95% Cl) —
exacerbations/yr

Rate ratio, benralizumab vs.
placebo (95% Cl)i

Benralizumab,
30 mg
(N=382)

1.19 (1.04-1.36)

GALATHEA

Benralizumab,
100 mg
(N=379)

1.03 (0.90-1.19)

0.96 (0.80-1.15)

0.83 (0.69-1.00)

0.65

0.25 (0.19-0.33)

1.20 (0.80-1.80)

0.05

0.12 (0.08-0.17)

0.57 (0.36-0.91)

Placebo
(N=359)

1.24 (1.08-1.42)

0.21 (0.15-0.28)

TERRANOVA
Benralizumab, Benralizumab, Benralizumab,
10 mg 30 mg 100 mg Placebo
(N=377) (N=394) (N =386) (N=388)
0.99 1.21 (1.08-1.37)  1.09 (0.96-1.23)  1.17 (1.04-1.32)
(0.87-1.13)

0.85 (0.71-1.01)

1.04 (0.88-1.23)

0.93 (0.78-1.10)

0.06

0.18 (0.14-0.25)

0.75 (0.51-1.11)

0.66

0.22 (0.17-0.28)

0.88 (0.61-1.27)

0.40

0.17 (0.13-0.22)

0.68 (0.46-1.00)

0.25 (0.19-0.32)



Blood EOS 2 220 cells/pL

2.5

2:04

15 —

1.0

0-5-

Exacerbations rate (2220 cells per pL)

<2 previous exacerbations

1-05
(0-90-1-24)

0-95

1.00
(0-85-1-18)

0-90

Benralizumabh  Benralizumab

30 mgQ8W

100 mg Q8W

0-90

Placebo

=3 previous exacerbations

0-87
(0-71-1-05)

1-83

0-69

(0-56-0-84)

Benralizumab  Benralizumab

30 mg Q8w

100 mg Q8W

211

Placebo

Postbronchodilator FEV, <40%

] 0-89 076
(075-1.06)  (0-64-0:91)

1-60

Benralizumab  Benralizumab Placebo
30mgQ8W 100 mg Q8W

Lancet Respir Med. 2020 Feb;8(2):158-170.



23 COPD exacerbations and Blood EOS 2 300 cells/uL

Recurrent COPD exacerbations within 30 and 90 days

Exacerbation events

Crude rate

Benralizumab

Placebo

Benralizumab

Placebo

Rate ratio (95% ClI)

p values

Moderate/severe 14 62 1.67 4.55 | 0.40(0.22,0.72) 0.0022
Moderate 1 45 1.31 3.30 - i 0.46 (0.24,091) | 0.0247
Severe 3 17 0.36 1.25 - E 0.33(0.08,1.30) | 0.1133

Moderate/severe 48 127 193 3.74 B 0.58 (0.41,0.81) | 0.0017
Moderate 40 103 161 3.03 - i 0.60 (0.41,0.87) | 0.0071
Severe 8 24 0.32 0.71 - | 0.48 (0.16,1.43) | 0.1862
I i T | T 1
0.50 1.0 15 2.0 25 3.0

Favors benralizumab 100 mg =

» Favors placebo



Treating eosinophilic exacerbations of asthma and COPD @R ®

with benralizumab (ABRA): a double-blind, double-dummy,
active placebo-controlled randomised trial

Sanjay Ramakrishnan, Richard E K Russell, Hafiz R Mahmood, Karolina Krassowska, James Melhorn, Christine Mwasuku, lan D Pavord, oa
Laura Bermejo-Sanchez, Imran Howell, Mahdi Mahdi, Stefan Peterson, Thomas Bengtsson, Mona Bafadhel

At the time of an acute exacerbation of asthma or COPD: = 300cell/uL
G1: PD 30mg qd for 5 days + 100mg benralizumab (52)
G2: 100mg benralizumab (53)
G3: PD 30mg qd for 5 days (53)



Primary Outcome: Treatment Failure within 90 days

Treatment Failure: death, admission, re-treatment

Adjudicated diagnosis

Asthma
COPD
Asthmaand COPD

100

23/53 (43-4%)
19/36 (52-8%)
5/14 (35:7%)

with

30

Propor

20

25/35 (71-4%)
10/13 (76-9%)
3/5 (60-0%)

10

—@- Pooled-BENRA group
—- PRED group

HR 0-39 (95% Cl 0-25-0-61)}log-rank p=0-0003

0-44 (0-25-0-78)
0-43 (0-20-0-93)
0-69 (0-16-2-91)

0
0

Number at risk
Pooled-BENRA group 105
PRED group 53

| |

3 4
79 /9
33 28

| | |

5 6 7
Time (weeks)
72 68 66

24 22 20

65
16

61
15

59
14

11

55
12

12

49
11

0-0037
0-027
0-611
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Biologics in COPD

2017 2019

2021

Mepolizumab

Benalizumab

-IL-5 -IL-5R

IL-33 Itepekimab, Q2W

Itepekimab
-IL-33

Ph2 Excluded patients with asthma  No cutoff
Itepekimab, Q2W, Ph3 AERIFY-1 Excluded patients with current  No cutoff
Q4W in former diagnosis or history of
smokers asthma
Itepekimab, Q2W in Ph3 AERIFY-2 Excluded patients with current  No cutoff
current and former diagnosis or history of
smokers, Q4W in asthma
former smokers
MEDI3506, NR Ph2 FRONTIER-4 Excluded patients with asthma  No cutoff

Completed

Primary endpoint: annualized rate of
moderate to severe acute
exacerbations of chronic obstructive
pulmonary disease

Results: reduced exacerbations and
improved lung function in subgroup
of former smokers (37)

Estimated primary completion:
December 2023

Primary endpoint: annualized rate of
acute moderate* or severe®
exacerbations

https://clinicaltrials.gov/ct2/show/
NCT04701983

Estimated primary completion:
February 2024

Primary endpoint: annualized rate of
acute moderate* or severe’
exacerbations in former smokers

https://clinicaltrials.gov/ct2/show/
NCT04751487

Estimated primary completion:
March 2023

Primary endpoint: change from
baseline to Week 12 in
prebronchodilator FEV4

https://clinicaltrials.gov/ct2/show/
NCT04631016



Biologics in COPD

2017 2019 2021
Mepolizumab Benalizumab ltepekimab
-IL-5 -IL-5R -1L-33
-METREX -GALATHEA
-METREO -TERRANOVA
oo Overall o Former Smoker
¢< %7  0-81(0.61-1.07), p=0-1320 & 0 0-58 (0.39-0.85), p=0-0061
2 & ] 53 804
o 707 SS 70
$S 601 g3 60-
g8 207 75 so-
4 g 40+ ® oo _
£5 30 £2 o
gy n £E o
g 104 =
0 | | | 1 | | | 1 é 109
0 4 8 16 24 32 40 48 52 0 — | ! T |
0 4 8 16 24 32 40
Number of patients
at risk Number of patients
Placebo 171 149 136 104 89 64 16 3 0 at risk
ltepekimab 172 157 142 117 105 69 22 4 0 Placebo 89 80 73 60 48 30 7
ltepekimab 98 94 87 74 67 44 15

1 0
4 0



Biologics in COPD

2017 2019

2021

Mepolizumab

Benalizumab

-IL-5 -IL-5R

IL-33 Itepekimab, Q2W

Itepekimab, Q2W,
Q4W in former
smokers

Itepekimab, Q2W in
current and former
smokers, Q4W in
former smokers

MEDI3506, NR

Ph2

Ph3 AERIFY-1

Ph3 AERIFY-2

Ph2 FRONTIER-4

Itepekimab
-IL-33

Excluded patients with asthma

Excluded patients with current
diagnosis or history of
asthma

Excluded patients with current
diagnosis or history of
asthma

Excluded patients with asthma

No cutoff

No cutoff

No cutoff

No cutoff

Completed

Primary endpoint: annualized rate of
moderate to severe acute
exacerbations of chronic obstructive
pulmonary disease

Results: reduced exacerbations and
improved lung function in subgroup
of former smokers (37)

Estimated primary completion:
December 2023

Primary endpoint: annualized rate of
acute moderate* or severe®
exacerbations

https://clinicaltrials.gov/ct2/show/
NCT04701983

Estimated primary completion:
February 2024

Primary endpoint: annualized rate of
acute moderate* or severe’
exacerbations in former smokers

https://clinicaltrials.gov/ct2/show/
NCT04751487

Estimated primary completion:
March 2023

Primary endpoint: change from
baseline to Week 12 in
prebronchodilator FEV4

https://clinicaltrials.gov/ct2/show/
NCT04631016
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Biologics in COPD

2017 2019 2021 2021

Mepolizumab  Benalizumab ltepekimab Astegolimab

-IL-5 -IL-5R -1L-33 -ST2(IL-33R)
-METREX -GALATHEA
-METREO -TERRANOVA
Target Inhibitor Study Asthma Exclusions Blood Eosinophils Results
ST-2 Asteqgolimab, Ph2a COPD-ST20FP Excluded patients with known  No cutoff Completed
(IL-33R) 490 mg Q4W respiratory disorders other Primary endpoint: frequency of
than COPD moderate to severe exacerbations
Results: no reduction in exacerbation
rates in the ITT population (86) |
Astegolimab, Q2W or  Ph2b Excluded patients with asthma  No cutoff Estimated primary completion:
Q4W, dose NR May 2024

Primary endpoint: annualized rate of
moderate and severe COPD
exacerbations

Am J Respir Crit Care Med. 2023 Aug 15;208(4):395-405.



48-week exacerbation rate

RR 0-78
(95% C10-53-1-14)

p=0-195

Placebo group

Astegolimab group

Lancet Respir Med 2022; 10: 46977



Astegolimab
group N/estimate
(95% Cl)

Placebo group
N/estimate

(95% CI)

RR (95% Cl)

Interaction
test p value

Overall

Blood eosinophil

Sputum eosinophil

Soluble serum ST2

Genotype

>300 cells per uL

42/218 (1.59-2.78)
11/3-02 (1-56-4-48)

39/2:81(2:05-3:58)
10/219 (0-96-3-41)

0-78 (0-53-1-14)
1.37 (0-65-2-88)

<300 cells per uL

31/1.90 (1-29-2-51)

29/3:02 (2:12-3-93)

0-63 (0-41-0-97)

>median
<median
<19-1 ng/mL
>19-1 ng/mL
CcC

cT

T

13/2:56 (1-44-3-67)
18/2:51 (1-28-3.75)
21/230 (1-32-3-28)
21/2-64 (1-68-3-60)
12/1.71 (0-95-2-47)
16/3.08 (1.93-4-23)
13/1-52 (0-61-2-42)

19/2-28 (1-41-3-16)
15/4-13 (2-28-5-98)
20/2:51 (1-44-3-59)
19/3-83 (2:59-5-07)
9/1-52 (0-64-2-40)
16/4-20 (2-85-5-54)
13/2:57 (1:32-3-82)

[ T 1
0-25 0-50 1 2

< >

Favours astegolimab  Favours placebo

4

112 (0-62-2-01)
0-61(0-31-118)
0-92 (0-50-1-67)
0-69 (0-42-1-12)
112 (0-55-1:30)
0-73 (0-45-1-20)
0-59 (0-29-1-20)

0-072

0-28

0-39

0-27

Lancet Respir Med 2022; 10: 46977
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Biologics in COPD

2017

2019

2021 2022

2023

Mepolizumab Benalizumab

ltepekimab Astegolimab Dupilumab

-IL-5 -IL-5R -1L-33 -ST2(IL-33R) -IL 4/13R
-METREX -GALATHEA
-METREO -TERRANOVA
Target Inhibitor Study Asthma Exclusions Blood Eosinophils Results
IL-4R« Dupilumab, Q2W Ph3 BOREAS Excluded patients with current =300 cells/pl at visit 1 Completed
diagnosis or history of Primary endpoint: annualized rate of
asthma moderate* or severe' exacerbations
https://clinicaltrials.gov/ct2/show/
NCT03930732
Dupilumab, Q2W Ph3 NOTUS Excluded patients with current  |=300 cells/pl at visit 1 Estimated primary completion:

diagnosis or history of
asthma

April 2024
Primary endpoint: annualized rate of
moderate* or severe' exacerbations
https://clinicaltrials.gov/ct2/show/
NCT04456673

Am J Respir Crit Care Med. 2023 Aug 15;208(4):395-405.



Biologics in COPD

2017 2019 2021 2021 2023

Mepolizumab  Benalizumab ltepekimab Astegolimab Dupilumab

-IL-5 -IL-5R -1L-33 -ST2(IL-33R) -IL 4/13R
-METREX -GALATHEA
-METREO -TERRANOVA
BOREAS 2023 -0.3567 0.0959 468 471 53.3% 0.70 [0.58, 0.84] ——
NOTUS 2024 -0.4155 01024 470 465 46.7% 0.66[0.54 0.81] ——
Subtotal (95% Cl) 938 936 100.0% 0.68 [0.59, 0.78] <
Heterogeneity: Tau*=0.00; Chi*=0.18, df=1 (P=0.68); F=0% | ' ) :
0.2 0.5 1 2 5

Test for overall effect: Z=5.49 (P < 0.00001)
Favours [Monoclonal Ab] Favours [Standard care]

Ann Am Thorac Soc. 2024 Nov 26.



Incidence rate ratio
(95% CI)

Pinteraction

0-651 (0-525-0-808)
0716 (0:590-0-870)

0-651 (0-525-0-808)
0741 (0:594-0-925)
0-681 (0-453-1:022)

0.687 (0-575-0-821)
0-690 (0-538-0-883)

0-683 (0-528-0-884)
0-635 (0-576-0-815)

0713 (0-599-0-849)
0-565 (0-401-0-795)
0-616 (0-417-0-911)

0-686 (0-579-0-812)
0720 (0:532-0-976)
0585 (0-313-1-:094)

0-686 (0-579-0-812)
0-684 (0-520-0-901)

0705 (0-584-0-852)
0658 (0-526-0-823)

0658 (0-526-0-823)
0703 (0-584-0-848)

0-678 (0-558-0-824)
0-673 (0-543-0-833)

050

0-70

096

0-85

0-63

0-94

096

0-64

0-66

0-87

0-824 (0-680-1-000)
0-552 (0-434-0-701)

0-010

Placebo (n) Dupilumab (n)
Age group
<65 years 414 388
=65 years 522 550
Age group
40-64 years 414 388
65-74 years 394 434
75-85 years 128 116
Sex
Male 634 618
Female 302 320
Smoking status at screening
Current 282 276
Former 654 662
Number of moderate or severe COPD exacerbations in previous year before visit 1
<2 751 752
3 140 114
=4 45 72
Number of severe COPD exacerbations in previous year before visit 1
0 722 695
1 181 198
=2 33 il
Number of severe COPD exacerbations in previous year before visit 1
0 722 695
=1 214 242
Baseline predicted post-bronchodilator FEV,
<50% 468 477
=50% 467 458
Comorbid ongoing history of emphysema
Yes 301 289
No 635 649
Baseline BODE score
<4 602 561
>4 329 367
Baseline fractional exhaled nitric oxide
<20 ppb 494 495
=20 ppb 371 367
Baseline serum total IgE
<100 IU/mL 416 390
=100 IU/mL 469 507
Baseline eosinophil count
<300 cells per pL 374 364
=300 cells per uL 562 573
Race
Black* 14 12
Not Black 922 926

TRTRL +* 4 pf ta gs ++# +++ I +++ 't

0761 (0-613-0-943)
0-632 (0-517-0-773)

0-655 (0-517-0-829)
0700 (0-583-0-840)

0-491 (0-113-2-125)
0-689 (0-596-0-796)

01

1.0

Favours dupilumab  Favours placebo

10

0-29
076

NA

Lancet Respir Med 2025; 13: 234-43
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Biologics in COPD

2017 2019 2021 2021 2023 2024
Mepolizumab Benalizumab Itepekimab Astegolimab Dupilumab Tezepelumab
-IL-5 -IL-5R -1L-33 -ST2(IL-33R) -IL 4/13R  -TSLP
-METREX -GALATHEA
-METREO -TERRANOVA
Target Inhibitor Study Asthma Exclusions Blood Eosinophils Results
TSLP Tezepelumab, Q4W, Ph2 COURSE Excluded patients with asthma  No cutoff Estimated primary completion:
dose NR February 2023
Primary endpoint: moderate or severe

COPD exacerbation rate ratio
(tezepelumab vs. placebo)
https://clinicaltrials.gov/ct2/show/

NCTO04039113

Am J Respir Crit Care Med. 2023 Aug 15;208(4):395-405.



Efficacy and safety of tezepelumab versus placebo in adults @ "k ()
with moderate to very severe chronic obstructive pulmonary E
disease (COURSE): a randomised, placebo-controlled,

phase 2a trial

Dave Singh, Christopher E Brightling, Klaus F Rabe, MeiLan K Han, Stephanie A Christenson, M Bradley Drummaond, Alberto Papi, lan D Pavord,
Nestor A Molfino, Gun Almgvist, Ales Kotalik, Asa Hellgvist, Monika Gofgbek, Navreet S Sindhwani, Sandhia S Ponnarambil, on behalf of the

COURSE study investigators™

Lancet Respir Med. 2025 Jan;13(1):47-58



Patients/rate

Tezepelumab group Placebo group

(n=165) (n=168)

Rate ratio (95% Cl)

Moderate or severe COPD exacerbations

Overall 165/1-75 168/2-11

0-83(0-61-1-11)

Lancet Respir Med. 2025 Jan;13(1):47-58



Patients/rate Rate ratio (95% Cl)

Tezepelumab group Placebo group
(n=165) (n=168)

Moderate or severe COPD exacerbations
Overall 165/1-75 168/2-11 — 0-83 (0-61—1-11)

BEC, cells per pL

<150 73/2:04 64/1-71 ® 119 (0-75-1-90)
150 to <300 68/1-64 72/2-47 ® 0-66 (0-42-1-04)
300 24/1-20 32/2:24 P 0-54 (0-25-1.15)

FeNO level, ppb
<25 117/1-93 109/1-94 @ 0-99 (0-69-1-43)
>25 26/1-15 33/2:49 @ 0-46 (0-22-0-98)

Lancet Respir Med. 2025 Jan;13(1):47-58




Patients/rate

Tezepelumab group Placebo group

Rate ratio (95% Cl)

(n=165) (n=168)

Moderate or severe COPD exacerbations

Overall 165/1.75 168/2-11 — o 0-83 (0-61-1-11)
BEC, cells per pL
<150 73/2-04 64/1-71 1-19 (0-75-1-90)
150to <300 68/1-64 72/2-47 L 3 0-66 (0-42-1-04)
=300 24/1-20 32/2:24 0-54 (0-25-1-15)
FeNO level, ppb
<25 117/1-93 109/1-94 L 0-99 (0-69-1-43)
=25 26/1-15 33/2-49 0-46 (0-22-0-98)
Age at study entry, years
I240 to <65 52/1-35 61/2-46 0-55(0-33-0-92)
|65 to <80 113/1-94 107/1-94 ’ 1.00 (0-70-1-44)

Lancet Respir Med. 2025 Jan;13(1):47-58



Patients/rate

Tezepelumab group Placebo group

Rate ratio (95% Cl)

(n=165) {n=168)
Moderate or severe COPD exacerbations
Overall 165/1-75 168/211 - o® | 0-83(0-61-1-11)
BEC and age
<150 cells per pL and 40 to <65 years 22/1.80 20/2.29 - 0-79 (0-35-1.78)
<150 cells per pL and 65 to =80 years 51/2.17 44/1.47 - 1-47 (0-84~2.56)
=150 cells per pl and 40 to <65 years 30/0-99 41/2.58 * 0-38 (0-19-0-76)
=150 cells per pL and 65 to =80 years 62178 63231 % | 077 (0-48-1-24)
BEC and previous exacerbations
<150 cells per plL and two exacerbations 46/1.50 38/0.93 13 1.62 (0-87-3-02)
<150 cells per pL and three or more exacerbations pririral 26/3.26 . 0-83 (0-41-1.67)
=150 cells per plL and two exacerbations CO/M1-03 CE/1CE ™ 0-65 (0-38-1-13)
2150 cells per pL and three or more exacerbations 42/2.09 46336 » 0-62 (0-36-1-07)
BEC and smoking status
<150 cells per pL and current smoker 23/3-03 22/218 L 139 (0-63-3-07)
<150 cells per pL and former smoker 50/1-62 42/1.50 1.08 (0-61-1-91)
=150 cells per pL and current smoker 32/1.72 29/2.84 . 0-61(0-31-1-18)
2150 cells per pL and former smoker 60/1-40 75/2.23 — | 063 (0-39-1-01)
BEC and FeNO level
<150 cells per pL and <25 ppb 56/2.06 39/1.34 * 154 (0-87-2.72)
<150 cells per pl and =25 ppb 10/1-98 13/1.43 » 139 (0-45-4-33)
=150 cells per pL and <25 ppb 61/1-78 70/2-30 —a— 077 (0-49-1-23)
=150 cells per pL and =25 ppb 16/0-56 20/3-25 017 (0-06-0-49)
D!l DI-S 1.0 5-ID
+ >

Favours tezepelumab  Favours placebo




Tezepelumab group (n=165) Placebo group (n=168) LS mean difference (95% C)
n LS mean (5E) n LS mean (SE)
Pre-bronchodilator FEV,, L
Overall 163 0026 (0:015) 166 -0.029(0-015)  0-055 (0-014 to 0-096)
Baseline BEC, cells per pL
<150 73 -0-002 (0-022) 63 -0-053(0-:023)  0-051(-0-012 to 0-114)
150to <300 66 0-010 (0-023) 72 -0-025(0-022)  0-034 (-0-028 to 0-097)
2300 24 0160 (0-038) 31 0-013 (0-035) 0146 (0-044 to 0-248)
Baseline FeNO level, ppb
<25 117 0009 (0-018) 107 -0:022 (0-019)  0-031(-0-020 to 0.082)
=25 25 0-118 (0-038) 33 0-000(0-035)  0-118 (0016 to 0-220)
SGRQ total score
Owverall 157 -4-80(1-18) 156 -1-86(1-19) -2.93 (-6-231t0 0-36)
Baseline BEC, cells per pL
<150 69 -1-91(1.75) 60 ~0-30 (1-89) -1.62 (-6-69 to 3-45)
150t0 <300 66 -6-05 (1.81) 69 -3-64 (1-75) -2.41 (-7-36t0 2.55)
=300 22 -10-22 (3-14) 27 -0-68 (3-01) -9.53 (-18.11 to -0-96)
Baseline FeNO level, ppb
<25 112 -4-46 (1.43) 102 -2-28 (1-49) -2.18 (-6-24 t0 1.88)
225 24 -7-23 (3-08) 29 -1-90(2-87) -5-33(-13-56to 2-.91)

BEC=blood eosinophil count. FeNO=fractional exhaled nitric oxide. LS=least-squares. ppb=parts per billion.
SGR(=5t George's Respiratory Questionnaire.

Table 2: Change from baseline to week 52 in pre-bronchodilator FEV, and SGRQ total score in the overall
population (secondary endpoint) and in prespecified patient subgroups by baseline BEC and FeNO level

(full analysis set)
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Biologics in COPD

2017 2019 2021 2021 2023 2024 2025
Mepolizumab Benalizumab Itepekimab Astegolimab Dupilumab Tezepelumab Tozorakimab
-IL-5 -IL-5R -IL-33 -ST2(IL-33R) -IL 4/13R  -TSLP -IL-33
-METREX -GALATHEA

-METREO -TERRANOVA



EUROPEAN RESPIRATORY journal

FLAGSHIP SCIENTIFIC JOURNAL OF ERS

Early View

Original Research Atrticle

A phase 2a trial of the IL-33 mADb tozorakimab in
patients with COPD: FRONTIER-4

Dave Singh, Patricia Guller, Fred Reid, Sarah Doffman, Ulla Seppéld, loannis Psallidas, Rachel Moate,

Rebecca Smith, Joanna Kiraga, Eulalia Jimenez, Dennis Brooks, Aoife Kelly, Lars H. Nordenmark,
Muhammad Waqas Sadiq, Luis Mateos Caballero, Chris Kell, Maria G Belvisi, Hitesh Pandya

Singh D, Eur Respir J 2025; in press (https://doi.org/10.1183/13993003.02231-2024).



FIGURE 2 Change in pre-BD FEV1 in the ITT population.

Primary endpoint EOT
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Singh D, Eur Respir J 2025; in press (https://doi.org/10.1183/13993003.02231-2024).



SUPPLEMENTARY TABLE S1 Change in post-BD FEV1 in the ITT population and in relevant subgroups

Post-BD FEV;
Subgroup Treatment LS mean change from baseline Difference vs placebo
to week 28, mean (SE), mL
Mean
(80% CI), mL
ITT population Tozorakimab 600 mg (n=67) 21 (36) 70 (20, 120)
p =0.036
Placebo (n=68)
-49 (33) N/A
[22 exacerbations in last 12 months Tozorakimab 600mg (n=26)
54 (50) 121 (44, 198)
Placebo (n=33)
-67 (44) NA
>2 moderate and/or 21 severe Tozorakimab 600 mg (n=29)
exacerbation in the 12 months before 3 (60) 98 (25, 171)
study enrolment Placebo (n=36)
-95 (56) N/A

Singh D, Eur Respir J 2025; in press (https://doi.org/10.1183/13993003.02231-2024).



FIGURE 3 Kaplan—Meier plots of time-to-first COPDCompEx event in the ITT

population.
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Singh D, Eur Respir J 2025; in press (https://doi.org/10.1183/13993003.02231-2024).
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Summary

Risk factor
Low smoking exposure
Smoker without COPD
Young adults with pre-COPD

Assessment and Diagnosis
Exacerbation histroy prior to diagnosis of COPD
FEV,/FVC



Biologics in COPD

2017

2019

2021

2021

2023 2024 2025

Mepolizumab Benalizumab

-IL-5
-METREX
-METREO

AE: X
Subgroup
-bEOS

-IL-5R
-GALATHEA
-TERRANOVA

AE: X
Subgroup
-bEOS/=3 AE
-at Severe AE

ltepekimab Astegolimab

-IL-33

AE: X
Subgroup
-Former

-ST2(IL-33R)

AE: X
Subgroup
-low bEOS

Dupilumab Tezepelumab Tozorakimab

-IL 4/13R -TSLP -IL-33
-BOREAS
-NOTUS
AE: O AE: X Pre-BD FEV1: X
Subgroup ~ Subgroup  Subgroup
-high FeNO  -40-65 yrs - 22 AE
-High FeNO
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