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4 Blood lab - Serum IgG
AJRCCM, 2025/02

1.0 4
o 08 Serum Immunoglobulin G Levels Are Associated with Risk for
g COPD Hospitalizations, Exacerbations: An Analysis of SPIROMICS
8 061 Gray's P value < .001 Michael Burnim"2** Nirupama Putcha'**, David LaFon®, Han Woo', Antoine Azar', Lars Groenke*5,
ﬁ Martin Stampfli*®, Alexander Schaub*®, Ashraf Fawzy', Aparna Balasubramanian', Neal Fedarko’,
2 Christopher B. Cooper®, Russell P. Bowler’, Alejandro Comellas®, Jerry A. Krishnan®, MeiLan K. Han'®,
< 0.4 4 David Couper'", Stephen P. Peters'?, M. Bradley Drummond'!, Wanda O’Neal'", Robert Paine®, Gerard Criner',
£ Femando J. Martinez'%8, Jeffrey L. Curtis'®'®, Graham Barr'”, Yvonne J. Huang'®, Prescott Woodruff'®,
3 All-cause deaths, Mark Dransfield®, and Nadia N. Hansel'
0.2 Gray’s P value = .18
s . Method — SPIROMICS
R e —— - multicenter study of current and former smoker
- 0 6 12 18 24 30 36 42 48 54 60 66 72 (mo) _ 40_80yrs, untll JU|y 201 5
No. at risk . ..
IgG<7.0g/L 641 531 370 231 183 90 59 27 20 13 6 4 1 - First 1497 participants to enroll
IgG>7.0g/L 1,6181,380 961 507 404 255 190 95 80 60 43 15 3
—— COPD Hospitalization, IgG > 7.0 g/L
--- All-cause deaths, IgG < 7.0 g/L
- Afeaussdeaths oG L0 gl * Measurement : ELISA to measure IgG
Serum IlgG Levels and Risk of COPD Hospitalization, Chest 2020 * Primary outcome

- Risk of any exacerbation and risk of severe exacerbation

Serum IgG deficiency (<7g/L) is associated with morbidity in COPD. « Statistical Methods - Cutoff value of IgG
- whether concentrations in the lower end of the normal range? 1) 5% increments between the 5th and 50th percentiles of IgG
- AIC calculation (lowest AIC = optimal cutoff)
2) 35t percentile level or 1,225mg/dL



4 Blood lab — Serum IgG
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- Statistical Methods - Cutoff value of IgG
1) 5% increments between the 5th and 50th percentiles of IgG
- AIC calculation (lowest AIC = optimal cutoff)
2) 35t percentile level or 1,225mg/dL
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Table 1. Baseline Characteristics by Serum IgG Level Above or Below the 35th Percentile (1,225 mg/dl)

Characteristic 1gG <1,225 mg/dl (n =524) 1gG >1,225 mg/dl (n =973) P Value
Median (IQR) total serum 1gG. ma/dl 1,032 (900-1.133) 1,499 (1,377-1.594) —
[ Spirometry-confirmed COPD 384 (73.4%) 642 (66.0%) 0.003
Age, yr 64.8=8.6 64.4 8.8 0.46
Female sex 243 (46.4%) 427 (43.9%) 0.36
White race 462 (88.7%) 720 (74.6%) <0.001
I_Qmm_smg_kpr 191 (37 0%) 366 (38 2%) 066
Pack-years 52.3=25.3 48.7 £ 22.5 0.004
History of occupational exposures 259 (49.9%) 492 (51.1%) 0.65
Education beyond high school 321 (61.4%) 538 (55.6%) 0.03
BMI, kgfm2 27552 281+53 0.04
ICS use 207 (40.0%) 326 (34.0%) 0.02 — Total IgG
SGRAQ score 33.1x=206 32.1+20.1 0.38 1aG1
FEV,, % predicted 71.7+26.4 73.3+25.7 0.15 — 19
|Any exacerbations in past year 141 (27.4%) 222 (23.1%) 0.07 — 1gG2
Y Severe exacerbations in past year BT (TT.9%) TO3 (10.8%) 052 — IgG3
— lgG4
i i Model 1 Model 2
Table 2. Association of IgG Below the 35th Percentile or 1,225 mg/dl with Prospective Exacerbations and Prevalent Airflow With or at risk for COPD
Obstruction Consistent with COPD . . ; Hae e
+ history of Exacerbation Any exacerbation, IRR : :
e el
Model 1 Model 2 —= i~
Coefficient  95% CI P Value Coefficient 95% Cl P Value Severe Exacerbation, IRR — B
With or at risk for COPD (n=1,400) —e— —a—
IRR for any exacerbation 1.28 1.08-1.51 0.004 1.23 1.04-1.44 ot | U coPD OR e i
IRR for severe exacerbation 1.30 1.01-1.66 0.04 1.23 0.96-1.58 0.10 ' : :
OR for COPD 1.47 1.04-2.08 0.03 1.48 1.04-2.11 0.03 P e
With airflow obstruction consistent with COPD (n=979) PR—— "
IRR for any exacerbation 1.22 1.02-1.46 0.03 1.19 1.02-1.42 0.047 —T - 1
IRR for severe exacerbation 1.20 0.93-1.56 0.16 117 0.90-1.52 0.24 N % N6
X N v LS Vv

Estimated IRR

Estimated IRR

Low serum IgG concentration is an independent factor for prevalent COPD and the risk of exacerbations among ever-smokers.



4 CT images - Airway mucus plug
AJRCCM, 2025/05 * CT Assessment

Mucus plugs were identified on baseline non enhance chest CT
Airway Mucus Plugs on Chest Computed Tomography Are Associated
with Exacerbations in Chronic Obstructive Pulmonary Disease

Emily Wan'*®, Andrew Yen’, Rim Elalami®, Scott Grumley®, Hrudaya P. Nath®, Wei Wang®*, Sharon Brouha’,
Padma P. Manapragada®, Mostafa Abozeed®, Muhammad Usman Aziz®, Mohd Zahid®, Asmaa N. Ahmed?®,
Nina L. Terry®, Pietro Nardelli*®, James C. Ross*®, Victor Kim®, Sushilkumar Sonavane'®, Seth J. Kligerman'’,
Jorgen Vestbo'?, Alvar Agusti'®'41%18 Kangjin Kim', Ralil San José Estépar*®, Edwin K. Silverman'#®
Michael H. Cho'?®, and Alejandro A. Diaz**®

’

Baseline COPDGene ever-smoking participants Enrolled ECLIPSE Participants
(n=10,198) (n=2,747)
. o - — Exclude smoking controls (n=336)
— Bxohudo pan%c%panls mllssmg spinmetry (n=56) . Exclude non-smoking controls (n=246)
- Exclude participants without moderate-to-severe COPD
(n=6,436)

| ECLIPSE Subjects with COPD I

Smoking participants with GOLD (n=2165)

grade 2-4 COPD,
(n=3,696) —I - Spirometry inconsistent with GOLD2-4 COPD (n=3) I

- Missing/inadequate quality CT for mucus plug

assessment (n=75) |
- Missing exacerbation data over time (n=347)
- Missing both AE and CT data (n=24)

ECLIPSE Subjects GOLD2-4 COPD
(n=2162)

- Missing/inadequate CT for mucus plug assessment (n=422)
| - Missing exacerbations data over time (n=9)

— - - = - Missing both AE and CT data (n = 15)
COPDGene participants included in analysis b——

- 18 bronchopulmonary segments

=3.2
(n=3,250) | ECLIPSE subjects included in analysis |

(n=1,716)

- Medium to large sized airways

(2=10mm lumen diameter)

Multicenter observational prospective study | 3year multicenter observational study
- completely occluded the lumen

(2007/11~2011/4)

United states based 12 countries (multinational) of an airway
45-80yrs 40-75yr
>10-pack-year smoking history >10-pack-year smoking history

Exacerbation assessed biannually Exacerbation assessed monthly




4 CT images - Airway mucus plug

Table 1. Baseline Characteristics by Cohort

Characteristic

Age, yr
Sex
Male
Female
European ancestry
BMI
Current smoker
Pack-years of smoking
Exacerbation in 1 yr before enrollment
Chronic bronchitis
FEV,, L
FEV,, % predicted
Percent emphysema on CT*
Pi10" (Airway wall thickness)
Years of follow-up
Total prospective acute exacerbations
Mucus plug score

COPDGene
(N =3,250)

63.7+84

1,784 (54.9%)
1,466 (45.1%)
2,580 (79.4%)
282+ 6.2
1,245 (38.3%)
52.9+27.2
1,257 (38.7%)
894 (27.5%)
1.45+0.62
50.6 + 17.8
13.5+12.9
2.73+0.56
8.
4.
1

M~ B
(4 s

-1
9
4

I+ 14 1+

ECLIPSE
(N=1,716)

63.3+7.1

1,094 (63.7%)
622 (36.2%)
1,680 (97.9%)
26.4+56
638 (37.2%)
49.1+27.3
782 (45.6%)
560 (32.6%)
1.34 +0.52
483+ 15.8
17.8 = 12.1
3.95 + 0.20
27+07
34+38
16+26

Table 2. Association between Ordinal Mucus Plug Score Groups and AEs

COPDGene ECLIPSE
0 [ 1-2 >3 | 0 [ 1-2 23 |
44.4% 46.0%
No. of patients 1,808 753 689 926 373 417
Moderate to severe AEs ~ Ref.  1.070 (1.048-1.093) 1.145 (1.098-1.195) Ref. 1.056 (1.019-1.094) 1.115 (1.039-1.197)
Severe AEs Ref.  1.045(1.008-1.084) 1.092 (1.016-1.175) Ref. 1.169 (1.072-1.273) 1.365 (1.15-1.622)

e QOutcome

- Primary outcome : Total number of AE
- Secondary outcome : Severe AE

Mucus Plug Score (number of lung COPDGene ECLIPSE
segments with mucus plugs)
Continwous Mucus plug?t 17} S7+et I Ot} exacerbation risk 7} 3%3 7 (dose response relationship)
n 3.250 1,716
1.025 1027
Moderate-to-Severe AEs [1.019-1 0321 [1.017-1.0371
i ) 1.022 1.054
Severe AEs [1.010-1.033] [1.031-1.078]
Binary Groups 0 =) 0 =)
n 1,808 1442 926 790
1.108 ref 1.078
= u o Al el st - 0,
Moderate-to-Severe AEs ref 8-11% [1.070-1.146] [1.017-1.376]
1.074 ref 1.411
e g af - 9
Severe AEs ref 8-41% | 1.013-1.14] [1.214-1.641]

CT-based mucus plugs represent an independent risk factor for AEs. This highlights the critical role of mucus clearance.




CT images - Emphysema on CT

[ Original Research ]

Clinical and Prognostic Differences in Mild (@ x|

z CHEST

to Moderate COPD With and Without

Emphysema

Huajing Yang, MD, Yuqiong Yang, MD, PhD, Fengyan Wang, MD, PhD,; Chengyu Miao, MD, Zizheng Chen, MD;
Shanshan Zha, MD; Xueping Li, MD, Jiawei Chen, MD; Aigi Song, MD; Rongchang Chen, MD, PhD;

and Zhenyu Liang, MD, PhD

Participants enrolled in the Subpopulations and
Intermediate Outcome Measures in COPD Study
(SPIROMICS)

n = 2,863

1) Multicenter, prospective, observational study

2) 40-80yrs

3) Tobacco exposure > 20 pack-year

Participants without information on smoking

- status, gender, and age

n =435
Participants with complete baseline demographic
information
n=2428
Participants who did not undergo spirometry
tests and HRCT scans
n=18
Participants with complete baseline information
n=2410
Participants with normal spirometry results or
classified as GOLD 3 or 4
n=1,421
Participants who were included in the final analysis
n =989 (Mild to moderate COPD)
Air Lung Fat Bone
v -1000 -600 to -400 -100to -60 >400
NEC group EC group i : :
n =561 n=428 :

<-950 Housefield unit
5% cutoff

Soft tissue
40to 80

TABLE 2 ]
Radiographic Emphysema

Estimated Rates of Decline of FEV, Between Patients With Mild-to-Moderate COPD With and Without

Mild-to-Moderate COPD

Characteristic (n = 1,916)

Without Emphysema

With Emphysemna

No. of participants at baseline
No. of participants at visit 4 (n = 484)
Observation time, median (interquartile range), y
FEV,, mean [SD], L

At baseline

At visit 4

561
202
2.01 (1.03-3.01)

2.19 [0.64]
2.12 [0.62]

428
157
2.07 (1.03-3.03)

2.09 [0.65]
1.93 [0.68]

Unadjusted FEV; rate of decline (95% CI), mL/y®
Model 1° 7| & QIFEASHE BH HH
Model 2 H|/7| E T+ 2K B It B7Y

—46.8 (—54.3 to —39.2)
—46.9 (—54.5 to —39.3)
—46.9 (—54.5 to —39.3)

—55.6 (—64.1 to —47.1)
—56.1 (—64.5 to —47.6)
—55.9 (—64.4 to —47.4)

FEV; rate of decline among those with active tobacco
use (95% CI), mL/y~

Model 1°
Model 2°

FEV rate of decline among those who do not smoke
(95% CI), mL/y®

Model 1°
Model 2°
Acute COPD exacerbation (n = 1,916)

—61.1 (—74.4 to —47.7)
—61.2 (—74.5 to —47.8)

—45.8 (—54.3 to —37.2)
—37.3 (—46.8 to —27.9)

—84.0 (—103.5 to —64.5)
-83.8 (-103.2 to —64.3)

—37.3 (—46.8 to —27.9)
—44.6 (—54.0 to —35.2)

/EEE Xplore, Moon et al

Per person-year 0.25 0.36
Total No. 614 697
Severe acute COPD exacerbation
Per person-year 0.08 0.10
Total No. 209 203
e-Table 1. Estimated Difference in Rates of FEV, mL/year Decline among the groups®
Diff, (95%CI) ¢ P value g value
EC group vs. NEC group
Unadjusted -8.8(-23.7,6.1) 0.428 0.476
Model 1° -9.1(-24.0,5.7) 0.391 0.466
Model 2¢ -9.0(-23.9,5.9) 0.404 0.466
Currently smoking vs. Not Currently smoking
Unadjusted -25.4(-37.6,-13.2) <.001 <.001
Model 1° -25.4 (-37.6,-13.3) <.001 <.001
Model 2° -25.5(-37.7,-13.4) <.001 <.001




4 CT images — Emphysema on CT

e-Table 2. Annual Change in COPD Symptom Scores and Six-Minute Walk Distance in Units Per Year®

Mild-to-moderate COPD

TABLE 4 | Estimated Differences in Rates of Change in COPD Outcomes Between Groups®

COPD Outcome (n=1916) Without emphysema With emphysema EC Group vs NEC Group
Rate (95% CI)¢ Rate (95% CI)¢ COPD Outcome Difference (95% CT)° P Value q Value
Unadjusted Model Unadjusted model
COPD Assessment Test Score -0.2 (-0.4, 0.0y 0.3 (0.0, 0.5) COPD Assessment Test score 0.5 (0.0 to 0.9) .029 0.067
St. George’ Respiratory Score -0.2 (0.6, 0.1) 0.7(0.3, 1.1) SGRQ score 1.0 (0.2 to 1.7) .005 0.019
mMRC Score 0.0 {(-0.0, 0.1) 0.1(0.1,0.1) mMRC score 0.1 (0.0 to 0.1) -004 0.017
Six-minute Walk Distance -9(-12,-6) -12 (-16,-9) 6-min walk distance -3(-9to03) -484 0.484
Model 1° Model 1°
COPD Assessment Test Score -0.1(-0.4,0.1) 0.3 (0.0, 0.5) COPD Assessment Test score 0.4 (0.0 to 0.8) 077 0.128
St. George’ Respiratory Score -0.2(-0.5,0.2) 0.7(0.3, 1.1) SGRQ score 0.9 (0.2 to 1.6) .010 0.030
mMRC Score 0.0 (0.0, 0.1) 0.1 (0.1, 0.1) mMRC score 0.1 (0.0 to 0.1) 011 0.030
Six-minute Walk Distance -9(-12,-6) -12 (-16, -9) 6-min walk distance -3 (-9to2) 452 0.484
Model 2¢ Model 2°
COPD Assessment Test Score -0.1(-0.3, 0.1) 0.3 (0.0, 0.5) COPD Assessment Test score 0.4 (-0.0, 0.8) .083 0.131
St. George’ Respiratory Score -0.1(-0.5,0.2) 0.7 (0.3, 1.1) SGRQ score 0.9(0.1, 1.6) 012 0.030
mMRC Score 0.0 (0.0, 0.1) 0.1 (0.1, 0.1) mMRC score 0.1 (0.0, 0.1) -008 0.027
Six-minute Walk Distance -9 (-12, -6) -12 (-16, -9) 6-min walk distance -3 (-9, 3) 470 0.128
Outcome Model RR (95% CI) Pvalue gvalue
Acute exacerbations Unadjusted Model  1.29 (1.22, 1.44)  0.002 0.010 : —=—
Model 1 1.42(1.27,154) <.001 <.001 l e
Model 2 1.39(1.24,1.50) <.001  <.001 Ve
Severe acute exacerbations Unadjusted Model 1.16(0.84, 1.39) 0.290 0.414 |
Model 1 1.27 (0.98, 1.48) 0.069 0.121 —a—
Model 2 1.24 (0.93, 1.45) 0.119 0.179 |—E—I—|
0 0.5 1 1.5 2

Low risk High Risk

But, EC group had 1) worse health-related quality of life and 2) a higher rate of acute respiratory exacerbations compared with NEC.
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@ E. RASTODER ET AL.

Pulmonary pressure increases during acute exacerbation in
COPD and clinical outcome

Ema Rastoder™'®, Pradeesh Sivapalan ©"%'¢, Caroline Hedsund", Peter Kamstrup®, Tor Biering-Serensen®*>%,

Maria Dons>*, Trine Charlotte Bistrup Petersen®, Filip Soeskov Davidovski ©*%,

Kristoffer Grundtvig Skaarup™*, Morten SengelavB", Emil Durukan®*, Ditte Vesterlev®*,

Helena Zander Wodschow’, Lars Pedersen ©5, Josefin Ekl6f ®*, Anna Kubel Vognsen', Mia Mobergg,

Julie Janner®, Louise Lindhardt Toennesen®, Hashmat S.Z. Bahrami'®*?, Ulrik Dixen'?, Jens Dahlgaard Hove'’,
Magnus Thorsten Jensen®, Daniel Alexander Ackermann?, Alexander Jordan?, Valdemar Remer?,

Seren Sperling ©'2, Elisabeth Bendstrup ©'%**, Casper Falster ©'*'° Christian B. Laursen ©%5,

Jarn Carlsen®® and Jens-Ulrik Stzehr Jensen ®2

« Aim

1) Whether pulmonary pressures were elevated during
hospitalization with AECOPD compared with the stable
phase?

Association between TR gradient and day alive and out
of hospital (DAOH)

2)

20| =ctotH

(main pipe)




“’) Pulmonary Pressure

34.7 (25-45) 27.9 (19-35)
* Primary Outcome . .
: TR gradient (mmHg) P=0.001*
«  Method ™
1) COPD Exacerbation and Pulmonary hypertension study T :
- Multicenter prospective paired measurement study in Denmark £
2) Inclusive criteria % >
- COPD for GOLD ]
- Inclusion within the first 72hr of hospitalization "
3) Stable phase 7
- Discharged for at least 1M following hospitalization from AECOPD
0 T T
Exacerbation Stable phase

| 250 patients hospitalised with AECOPDI signed informed consent | ( 2020/2 — 2023/12)

107 patients eligible for the main analysisl ( AECOPL

D + stable phase TR gradient )

| Discharged before first TTE (n=16) TABLE 2 Transthoracic echocardiography parameters of cardiac structure and function during acute
Revoked consent (n=2) exacerbation in COPD (AECOPD) and the stable phase
¥
232 patients with informed consent had a AECOPD Stable phase Mean difference (95% Cl) p-value
TTE performed during hospitalisation RA -
area, cm 16.5+5.7 15.7+5.7 0.7 (—0.35-1.77) 0.19
RV diameter, cm 3.7+0.7 3.5+0.8 0.2 (—0.00-0.33) 0.06
Biftechﬂ:zfg - LV diameter, cm 4.5:0.9 4409 0.0 (—0.10-0.16) 0.56
Declined follow-up (n=14) Interventricular septum, cm 1.2+0.3 1.2+0.3 0.0 (—0.05-0.07) 0.80
Progression in illness (n=2) LV/RV ratio 0.6+0.4 0.6+0.4 0.0 (=0.06-0.11) 0.57
“|  Technical issues prevented analysis (n=16) TAPSE, cm 2.1:06 2.2+05 0.0 (=013012) 0.85
Unmeasurable TR gradient at baseline or [TR gradient, mmHg 35.7+16.0 29.7+16.6 6.0 (2.5-9.6) 0.001 |
piff:’t‘l‘:’rj"ﬂi”=35} e aalvis (et RAP, mmHg 6.9+4.2 6.0:3.6 0.9 (=0.1-1.8) 0.009
quality prohibited analysis (n=5) PSAP, mmHg 41.4+16.6 33.9+17.4 76 (3.4-11.7) 0.001
X PSAP/TAPSE ratio 2.0+0.9 1.6+0.8 0.5 (0.2-0.7) 0.000

AECOPDOIM Z7H8te T[T R Mo A9 YA|Ho=z 57},
RV sizeS1t 278 PR X|EO| BRI S SA| HIAL|X| 2



TR gradient, mmHg

% Pulmonary Pressure

+ Secondary analysis :
Out of the 232 participants with an index TTE,
158 had a measurable TR gradient during AECOPD and available data to

measure DAOH (Day alive and out of hospital)

P=0.0394*

100~ 41.1 (29-51) 33.05 (27-42) 33.3 (24-43) 31.8 (17-39) Table A2. TR gradient and RA area, and length of hospitalization.

Length of hospitalization

wn
=
L

75 * Normal level Higher level P-Value
* Median (IQR) Median (IQR) (Wilcoxon-test)
-
TR gradient 4 (3,6) days 7 (4.9) days 0.005%*
RV area 5(3,7) days 5(3.11) days 0.34
254

T T T T
0-19 20-23 24-26 27-29
DAOH, days

Further research is needed whether elevated pulmonary pressures contribute to exacerbation development and DAOH
or are simply a consequence of the acute exacerbation phase.
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- : Retrospective study, 28 hospitals in South Korea
Original Article 1,186 patients diagnosed with AECOPD from January 2015 to December 2018

* Inclusion criteria
(1) >40yrs and a history of COPD confirmed by PFT
(2) diagnosis of moderate-to-severe AECOPD

Clinical Significance of Various Pathogens
Identified in Patients Experiencing Acute

Exacerbations of COPD: A Multi-center (3) assessment using all standard tests for pathogen detection
Study in South Korea - conducted within 48hr following diagnosis of AECOPD
Hyun Woo Ji, M.D.**{, Soojoung Yu, M.DZ, Yun Su Sim, M.D., Ph.D.?, Hyewon Seo, M.D.*, Jeong-Woong Park, Characteristic Total (n=1 1 86} CAT score 22.56+9.8
M.D., Ph.D.%, Kyung Hoon Min, M.D., Ph.D.%, Deog Kyeom Kim, M.D., Ph.D.”, Hyun Woo Lee, M.D.”, Chin Kook Age, yr 78.8+9.2 mMRC 2.3+0.9
Rhee, M.D., Ph.D.%, Yong Bum Park, M.D., Ph.D.®, Kyeong-Cheol Shin, M.D., Ph.D."’, Kwang Ha Yoo, M.D., .,
Ph.D."( and Ji Ye Jung, M.D., Ph.D." Male sex 979 (82.5) During AECOPD
Duration of COPD, yr 7.6+6.6 ICU administration 112 (9.5)
Smoking history Hospital length of stay, day 12.6+13.7
Supplementary Table S1. The proportions of each Never smoked 313(27.1) Antibiotics use 1139 (95.8)
specimen type and microbiological evaluation method Current smoker 156 (13.5) e 47 (4.2)
Former smoker 688 (59.5 .
Variable Total (n=1,108) (59.5) Monotherapy 282 (25.5)
Sooo Pack year 38.7+26.0 Beta-lactam 163 (57.8)
Group 4-5 sputum, :et:tr::: ] Underlying respiratory disease Quinolone 107 (37.9)
predominant microorganism P : ‘ ' : Tuberculosis 377 (31.8) Macrolide 5 (1.8)
Bronchial washing 23(2.1) Bronchiectasis 169 (14.2) Others 7 (2.5)
Nasopharyngeal swab 796 (71.8) Interstitial lung disease 27 (2.3) Dual combination 651 (58.8)
Testing method Comorbidities Beta-lactam+Quinolone 280 (43.0)
Bacteria Diabetes mellitus 318(26.8) Beta-lactam+Macrolide 236 (36.3)
Culture 1,092 (98.6) Hypertension 584 (49.2) Beta-lactam+Qthers 31(4.8)
Atypical PCR 613 (55.3) Liver cirrhosis 23(1.9) Quinolone+0Others 27 (4.1)
IgM ELISA 701 (63.3) Congestive heart failure 166 (14.0) Macrolide+QOthers 19 (2.9)
e Chronic kidney disease 76 (6.4) Triple combination 128 (11.56)
PCR 927 (83.6) Cerebrovascular disease 70(5.9) Levels of healthcare system
; . Advanced cancer 138(11.6) Secondary 396 (33.5)
Rapid antigen test 754 (68.1)

FEV,, % 49.5+21.1 Tertiary 709 (66.5)
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B P aeruginosa B M. pneumoniae [ E. coli B M. catarrhalis
B MRSA B S. pneumoniae WM H. influenza I L. pneumoniae
B8 S. maltophilia B K. pneumonia [ C. pneumoniae B B. perfussis
17.8
1.2
9.0 Table 3. Multivariate logistic analysis of the associated factors for infection with PDR pathogens during AECOPD
7.8
ICS model Triple inhaler model
Associated factors
OR (95% CI) p-value OR (95% CI) p-value
4.3 a4 Age, yr 1.01(0.98-1.03) 0.638 1.01 (0.98-1.04) 0.573
4.1 - 28 Male sex 1.41 (0.78-2.55) 0.261 1.50 (0.82-2.74) 0.189
. - \ 15 0.8 BMI, kg/m?* 0.97 (0.91-1.04) 0.405 0.97 (0.91-1.04) 0.355
. - 0.3
: e . : i -_h-_,___‘ FEV, >60% 0.74 (0.41-1.34) 0.319 0.79 (0.44-1.43) 0.435
PDR pathogens Non-PDR pathogens Comorbidities
Tuberculosis 1.66 (1.01-2.75) 0.046 1.64 (0.99-2.72) 0.054
Bronchiectasis 1.99 (1.06-3.75) 0.032 1.94 (1.02-3.67) 0.043
Bl InfluenzaA B RSV Il Parainfluenza Bl Metapneumovirus [l Enterovirus Treatment status
E Rhinovirus [ Influenza B [ Coronavirus [ Adenovirus [ Bocavirus Systemic steroids 147 (0.85-257) 172 1.45 (0.84-2.53) 0186
= IcS 1,62 (0.97-2.71) 0.066 NA NA
15.8 Triple therapy NA NA 2.04 (1.24-3.35) 0.005

Systemic steroid& Ar&¢t 20| PDR infection 2 ri

sk & S7FAIZ|X| 24X| 2
ICSE AF238l= Z42 PDR infectionQ| riskE =0|= 4&

o
G O] AL}

6.0 5.8 55

Viruses
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(1) Vaccination : RSV, Covid-19

(2) Eosinophil / systemic inflammation
: biologics, anti-inflammatory agents

(3) Treatment related factor

(4) Comorbidities control

Bacteria

Virus
Infections

Treatment related factor
ex. non-adherence,
technique error

Smoking

el

Weather . lluti
change air pollution

Environment

Eosinophilc / systemic
inflammation

Comorbidities
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Review
DO hitps:/ /doi.org/10.4046/trd.2025.0173 [Accepted] tla(:ldk Table 4. Rates of RSV co infection with respiratory diseases in Korea
Published online November 19, 2025. T & Resglats ocies
. . . . Respiratory RSV-related respiratory complications
Expert Consensus Statement on the Disease Burden and Vaccination for
s N . . . Diseases/Total i E /1,
Resplratory Syllcytlal \'T]I‘US (RS‘U’) Illfe('.thIl in AdllltS Stndy Study design Disease Age growp AnTIl, etal. | Multicenter, AE-COPD, Asthma (=18 YOA) 50/1.314
i o . o RSV cases | | ygoq!® retrospective asthma COPD (240 YOA) (3.4-5.0)
Joon Young Choi?, Chin Kook Rhee?, Yong-Il Hwang3, Ji-VYong Moon4, Kwang Ha Yoo#, Hyoung Kyu Yoon3
(%) Lee HW, et | Multicenter, AE-COPD | 40 YOA 42/1,186 (3.5)
Table 3. Reported annual positive rate of respiratory viruses from 2015 to Proportion of respiratory diseases among adults with RSV al. 2022* | observational Mean age: 73.78+9.22
2019 in Korean Influenza and Respiratory Surveillance System (KINRESS) Kwon YS, COPD ZIS YOA 11/87 (12.6) Park YE, ot | Single-center, | AE-
) Median age: 70 YOA 28/214 (13.1)
Respiratory et al. | Retrospective Asth ~13 YOA 187 (3.4 al. 20211** | retrospective bronchiectasis
Human nfluenza | Parainfluenza | Human 20172 sthma = /87 (3.4)
Year | Rhinovirus | Adenovirus syncytial Human bocavirus - Jang JG, et | Single-center, Mean age:
coronavirug /irus virus metapneumovirus - AE-COPD 16/108 (14.8)
virus Park SY, et corb LA 267227 (11.5) al. 2021% | retrospective 76.5£7.9 YOA
. . al. 2017% Asthma =18 YOA 15/227 (6.6)
2015 | 31.4% 12.2% 3.0% 17.8% 1.7% |11.9% 6.2% 5.8% RSV: 11/323
2016 | 24.7% 16.6% 6.6% 17.7% 3.6% |92% 5.6% 6.0% (3.4)
2017 | 29.8% 9.2% 5.3% 20.1% 2.1% | 11.1% 6.1% 6.4% Single-cent In exacerbated
ingle-center, SEU KH. ot
2018 | 23.6% 12.4% 6.5% 14.8% P 1.5% 9.7% 6.4% 5.0% retraspective y Prospective AE-asthma | =18 YOA (Adult) cases:  8/259
Others =18 YOA 16/227 (7.0) al. 2017
2019 | 29.3% 15.0% 4.3% 11.7% 3.8% 12.6% 6.9% 6.3% (11.8)
In stable cases:
3/64 (25.0)
Severe RSV Requiring hospitalization in America (2022.10-2023.04) Kwak HJ,
Single-center, Mean age: 69.2+11.0
et al. AE-COPD 12/78 (14.1)
_ / ) retrospective YOA
e o

B With severe
Other chronic . 3~25% of COPD patlents in RSV infection
: W Without severe
lung diseases oo o
41.2%

T V7
MDedge, 2024
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Vaccination for Stable COPD

Figure 3.6

People with COPD shoauld receive all recommended vaccinations in line with the relevant local guidelines:

Yearly influenta vaccination (Evidence B)
SARS-CoV-2)(COVID-19) vaccination based on WHO and CDC updated recommendations (Evidence B)

Either one dose of 21-valent pneumaococcal conjugate vaccine (PCV21) or one dose PCV20, as
recommended by the CDC (Evidence B). Pneumococcal vaccination has been shown to reduce the
incidence of community-acquired pneumonia and exacerbations for people with COPD (Evidence B)

Respiratory syncytial virus (RSV) vaccination for individuals aged 2 60 years and/or with chronic heart or
lung disease, as recommended by the CDC (Evidence A}

Tdap (dTaP/dTPa) vaccination to protect against pertussis (whooping cough) for people with COPD that
were not vaccinated in adolescence, as recommended by the CDC (Evidence B)

Zoster vaccine to protect against shingles for people with COPD aged > 50 years, as recommended by the
CDC (Evidence B)

QHH3}El pre-fusion AEf 9
F protein THH %

P Fusion protein (F)

Large polymerase
protein (L) ... ® ....
(Y )

___—Small hydrophobic

Nucleoprotein (N) protein (SH)

Phosphoprotein (P)

M2-1
Attachment _—"

glycoprotein (G)
Lipid bilayer

A Single dose pre-season one n/N
82.6 RSVPreF3 OA  Placebo
Season one — I & | 7/12 466 40/12494
56-1
Season two — I & | 20/4991 91/10031
480
Season three - I O ! 16/4988 61/10031
T T T T 1

Lancet 2025



Original Article

Effects of Vaccination on Acute
Exacerbation of Chronic Obstructive
Pulmonary Disease: A Nationwide
Population-Based Cohort Study

1,2,

Sang Hyuk Kim . Hyun Lee®* ", Min Ji Kim**, Min Gu Kang™®, Jong Seung Kim®

5,6

,Jong Geol Jang’, Youlim

Kim®, Hyeon-Kyoung Koo®, Chin Kook Rhee'®, Kyung Hoon Min®, Yong Il Hwang'’, Deog Kyeom Kim'?, Yong Bum

Park'*1, Ji-Yong Moon®( and on Behalf of the Korean COPD Study Group

NHIS-SARS-CoV-2 database
(n=4,758,546)

Excluded:

No health examination data (n=4,713,157)

Vaccination after COVID-19 (n=810) <

COPD diagnosis after COVID-19 (n=71)

Death before index date or December 31, 2021 (n=4,004) X

* . A A COVID-19 vaccination-COPD cohort

Inclusion criteria (n=40,504)

1) 220yrs

2020-2021
COVID pandemic

(1) COPD exacerbation2| 0i'8/X| & - (1) Vaccination

Table 2. Risk of AECOPD based on COVID-19 vaccination status

COvID-19 AECOPD, "
vaccination Number Number of AECOPD /10,000 population HR (95% CI)
No 1,801 144 3,410 Reference
Yes 1,801 73 1,683 0.55 (0.41-0.72)

Figure 2. Kaplan-Meier curves for acute exacerbation of chronic obstructive pulmonary disease (AECOPD) based on
coronavirus disease 2019 (COVID-19) vaccination status.
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0 30 60 90
Days after index date

2) Dx COPD before 2021/2/26
3) COV19 infection before 2022/3/31
Vaccinated Unvaccinated
(n=38,703) Before matching (n=1.801)
PS matching
Vaccinated After matching Unvaccinated
(n=1,801) 141 (n=1.801)

A

A 4

Infected
(n=70)

Uninfected
(n=1,731)

A 4

A

Infected
(n=146)

Uninfected
(n=1,655)

No. at risk
Unvaccinated 1,801 1,728 1,688 1,655
Vaccinated 1,801 1,765 1,747 731
Table 3. Post hoc analysis for risk of AECOPD based on COVID-19 status
. ) Number of AECOPD, HR Adjusted HR
Population  COVID-19  Number  “2ecopp /10,000 population (95% Cl) (95% Cl)
Vaccinated No 1,731 70 1,679 Reference Reference
Yes 70 3 1,781 1.06 (0.33-3.36) 1.35(0.42-4.36)
Unvaccinated No 1,655 124 3,190 Reference Reference
Yes 146 20 5,966 1.86 (1.16-2.98) 2.06 (1.28-3.33)
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Inflammation Tissue destruction and Faulty Remodeling

Type 1/Type 17 Mixed Type 2 Endothelial cell Mucus
infiammation lemennflammation acivation y,ofropigst Producton, il
Mast cells Eosinophils proliferation dysregulation
e |
R
@ o e
. i g e
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¥
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MMPs, IL-1p, IL-6, ) .
ee L =
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- ! — IL-4, IL-5, IL-13
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. . Emphysema
. obstruction
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. IMPAIRED LUNG FUNCTION
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Targeted by: —— ltepekimab, tozurakimab —— Dupilumab —— Mepolizumab, benralizumab —Tezepelumab

The Emerging Role of Alarmin-Targeting Biologics in the Treatment of Patients With COPD, 2025, Chest
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Dupilumab for chronic obstructive pulmonary disease with
type 2 inflammation: a pooled analysis of two phase 3,
randomised, double-blind, placebo-controlled trials

Surya P Bhatt*, Klaus F Rabe*, Nicola A Hanania, Claus F Vogelmeier, Mona Bafadhel, Stephanie A Christenson, Alberto Papi, Dave Singh,
Elizabeth Laws, Paula Dakin, Jennifer Maloney, Xin Lu, Deborah Bauer, Ashish Bansal, Raolat M Abdulai, Lacey B Robinson

&= BOREAS Trial NOTUS Trial

e 2023 (NEJM) 2024 (NEJM/Press release)
At CIXFQ!L | Phase 3, RCT, 4%, 0|5, < =

OF | Dupilumab 300 mg SC Q2W

H ICS/LABA/LAMA triple inhaler FX|

_ | =

oY
Rall B0
18 | Hu

—

0] 2.9 &-0fAlO =Bt Ch2 7

i
fo [ ox
i
bl

2 2 HY|s i =l

COPD 3} &

A : 40-85 yrs

COPD ZTH: GOLD 7|&
: EYU7] X|& : ICS + LABA + LAMA >37H&, except ICS for contraindication
Incl
Cr;;:rsi;on g3 s 4k 2300 cells/pL

9|§|'—. K| 192 moderate >23| or severe COPDEx >13|
S¢¥ : >10 pack-years
FEV1 : 30-70% predicted

Dupilumab group

938 (50.1%)
SC 300mg every 2weeks
for 52weeks

1:1
matched

Placebo group
936 (49.9%)

Flacebo Dupilumak Oneerall Placebo Dwrpilumab Overall
(n=936) (n=938) (n=1874) (n=936) (n=938) (n=1874)
Age, years 650 (8-3) 65-1 (8-0) B5-1 (8-2) {Continued from previous column)
Sex Lung function
Femals 302 (32-3%) 320 (341%) 622 (33-2%) Pre-bronchodilator 1-4(05) 1.3 (05) 1-3{0-5)
Male 634 (67-7%)  B18(B55%) 1252 (B6-8%) FEV, L
Region® Post- 14(05) 14(05) 14(05)
Asia 66 [7-1%) 67 (71%) 133 (7-1%) 'F’:r"dl“’d"“m’
Latin America 256 (27-4%) 255 (27-2%) 511(27-3%) Past- Go7%(128)  50-0%(13-0) 503% (12.9)
Eastemn Europe 358 (38-2%) 361 (385%) 719 (38.4%) bronchodilatar
High-income 66 (27-4%)  255(27-2%) 511 (27-3%) FEV, predicted
value
Race
. Post- 0-49 (0-12) 0-49(0-12) 0-49 (0-12)
White 813 (B69%)  B15(869%) 1628 (86-9%%) bronchodilatas
Black 10 (1-1%) 7 (0-7%) 17 (0-9%) FEVJFVC ratic
Asian 70 (7-5%) 74 (79%) 144 (7-7%) St George's 498 (17-2) 50-2 (17-4) 50-0 (17-3)
American Indianor  30(3-2%) 25 (2-7%) 55 (2-9%) Respirlamry-.
Alaskan Mative Questionnaire
Mative Hawailan or 1(0-1%) 1(0-1%) 2 (0-1%) SRR
Facific lslander Evaluating 131 127 130
) ] i . Respiratory (&-3-1749) (&-4-17-1) (8-3-17-8)
Muttiple 12 (1-3%) 16 (1-7%) 28 (1.5%) Symptoms in
Ethmicity COPD total score
Hispanicorlatino 278 (29-7%) 283 (302%) 561 (29-9%) Biomarkers of type 2 inflammation
Non-Hispanic or 650(69-4%) 650 (693%) 1300 (69-4%) Baseline blood 330 340 330
nor-Lating eosinophil count,  (230-460) (240-460) (230-460)
Unknown 8 (0-9%) 5 (0-5%) 13 (0-7%) cells par pL
Smioking status Blood ensinophil categery at randomisation
Former 654 (F9-9%) 662 (70-6%) 1316 (70-2%) <300cellsfpl 374 (400%)  364(388%) 3B (394%)
Current 282 (30-1%) 276 (29-4%) 558 (29.8%) 2300 cellsfpl. 562 (BO-0%) 573(61-1%) 1135 (b0-6%)
Smoking history, 38 [22-50) 35 (22-48) 36 (22-50) Fractional exhaled 17 (10-30) 17 (20-29) 17 (10-30)
pack-years nitric oxide
Emphysema I01(32-2%)  289(308%)  590(315%) =20pph 494/865 495/862 9891727
BM, kg/m? 377 (5-6) 278 (54) 27-8(55) (57-1%) (57-4%) (57-3%)
Triple therapy 919 (98-2%)  S21(982w)  1840(982%w) =20pph 371/865 3{’2’3[’2 7380727
(i, inhaled (42-9%) (42-6%) (42-7%)
corticosteroid, Dataare n (%), nfN (%], mean (30, or median (IQR). COPD=chronic obstructive
long-acting pulmanary disease. Py Caforced vital capacity. ppbeparnts per billion. *Asia refers to
B2-agonist, and Japan, China, and Sauth Karea. Latin America refers to Argenting, Calombia, Pery,
long-acting Chile, Brazil, and Mesico. Exstem Europe refers to Russia, Ukraine, Poland, Bulgaria,
muscarinkc Lithuania, Latvia, the Czech Republic, Slovakia, Romania, Serbia, Torkiyve, and
antagonist) Hungary. High-income refers 1o Australia, Belgivm, France, Portugal, Spain,
Moderate or severs 22 (0-9) 2.2 (10) 22 (1-0) Garmany, the Metherlands, the UK, South Africs, Carads, the USA, Greece, Finland,
COPD exacerbations Denmak, lsragl, Sweden, and [taly.
in the previous year
Table 1: Pocled baseline demographics and disease characteristics
21 severe COPD 214 (22-9%) 242 (25-8%) 456 (24-3%)

exacerbation in the
Previous year
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Placebo Dupilumab Difference vs MNominal
(n=936)* (n=938)* placebo (95% CI)t  pvaluet
Primary outcome
Annualised rate of moderate or 1156 0794 0687 <0.0001
severe COPD exacerbation (0595 to 0-793)
during the 52-week treatment
period§
Secondary or other outcomes
Eﬁange in pre-EroncHoau ator 0064 (0:013) 0147 (0:013) O-Oﬁ =0:0001
FEV, from baseline to week 12 (0053 to 0-112)
compared with placebo, L
Change in pre-bronchodilator 0059 (0.015) 0133 (0-015) 0073 <0.0001
FEV, from baseline to week 52 (0-040 to 0-107)
cormpared with placebo, L
Change in pre-bronchodilator 0089 (0-027) 0:219 (0-027) 0131 =0-0001
FEV, from baseline to week 12 (007410 0187)
compared with placebo in
patients with baseline FeMO
220 ppbd, L
Change in pre-bronchodilator 0104 (0-029) 0:210 (0-029) 0:106 0:0012
FEV, from baseline to week 52 (0042 to 0-170)
compared with placeboin
patients with baseline FeNO
220 ppbd, L
Change from baseline to -6579(0-640) -9.945(0-636) -3.366 <0.0001
week 52 in SGRQ total scare (=-4.953 to -1.778)
cormpared with placebo
Proportion of patients with 370/830 427/830(51.5%) 1.311 0-0089
SGRQ improvement =4 points at  (44-6%) (107010 1.607)
week 52 compared with
placebal|
Change in Evaluating -1.605 (0:200) -2.519(0-201) -0-914 00006
Respiratory Symptoms in COPD (=1-438 to =0-389)
total score from baseline to
week 52 compared with placebo
Annualised rate of moderate or 1321 0729 0552 <0-0001
severe COPD exacerbation (0434 1o 0-701)
compared with placebo during
the 52-week treatment period in
patients with baseline FeNO
=20 ppbql
Annualised rate of severe COPD 0124 0084 0674 0.073
exacerbation compared with (0-438 to 1-037)

placebo during the 52-week
treatment period

Reduction in the annualized rate of
moderate to severe exacerbation
A
10 Placebo
--- - Dupilumab
E 094 -
E o84 ~
g 07 /
“E 0-6 = //
£ )
E o05- L .
E 0-4 frﬂf/ ~
5 034 //_,.-—- )
E
T T T T T T I ] 1
20 24 28 32 3B 40 44 48 52
Week
Mumber at risk
Placebo 936 934 924 914 910 905 8B6 866 854 843 B29 Bio 791 709
Dupilun'lab 937 931 929 0928 922 915 896 BB1 864 B49 B35 820 802 i

Placebo (n) Dupilumab (n) Incidence rate ratio Pinteraction
(95% Cl)

Age group 050
<65 years 414 388 - 0651 (0-525-0-808)
=65 years 522 550 i 0716 (0-590-0-870)
Age group o7o
40-64 years 414 388 —--— 0-651 (0.525-0-808)
65-74 years 394 434 - 0741 (0-594-0-925)
75-85 years 128 116 —— 0681 (0-453-1022)
Sex 096
Male 634 618 E = 0-687 (0-575-0-821)
Female 302 320 - 0690 (0.538-0-883)
Smoking status at screening 0485
Current 282 276 —— 0-683 (0.528-0-884)
Former 654 662 B 0-685 (0.576-0.815)
Number of moderate or severe COPD exacerbations in previous year before visit 1 063
<2 751 752 - 0713 (0-599-0-849)
3 140 114 — 0565 (0-401-0.795)
=4 45 72 — 00— 0-616 (0-417-0.911)
Number of severe COPD exacerbations in previous year before visit 1 094
0 722 695 - 0686 (0:579-0-812)
1 181 198 —.— 0720 (0-532-0-976)
=2 33 44 —a— 0-585 (0-313-1-094)
Number of severe COPD exacerbations in previous year before visit 1 096
0 722 695 - 0686 (0.579-0-812)
21 214 242 —— 0-684 (0-520-0-901)
Baseline predicted post-bronchodilator FEV, 064
<50% 468 477 - 0705 (0-584-0-852)
250% 467 458 —— 0-658 (0-526-0-823)
Comaorbid ongoing history of emphysema 066
Yes 301 289 —— 0-658 (0-526-0-823)
No 635 649 - 0703 (0-584-0-848)
Baseline BODE score 0-87
=4 602 561 - 0-678 (0-558-0-824)
Baseline fractional exhaled nitric oxide 0-010
<20 ppb 494 495 - 0-824 (0-680-1.000)
=20 ppb 71 367 - 0552 (0-434-0701)
BICETETETOTIT IO T T
<100 IUfmL 416 390 - 0761 (0-613-0-943)
=100 IU/mL 469 507 - 0-632 (0-517-0:773)
Baseline eosinophil count 076
<300 cells per pL 374 364 . 0655 (0-517-0-829)
2300 cells per uL 562 573 —— 0700 (0-583-0-840)
Race NA
Black* 14 12 L 0-491(0-113-2-125)
Not Black 922 926 - 0-689 (0-596-0-796)

High FENO - good effect for dupilumab

10

+— —»
Favours dupilumab  Favours placebo

1
10
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Type 2 inflammation biomarkers and their association with
response to dupilumab in COPD (BOREAS): an analysis of
a randomised, placebo-controlled, phase 3 trial

Stephanie A Christenson, Nicola A Hanania, Surya P Bhatt, Mona Bafadhel, Klaus F Rabe, Claus F Vogelmeier, Alberto Papi, Dave Singh,
Elizabeth Laws, Paula Dakin, Ashish Bansal, Xin Lu, Deborah Bauer, Jennifer Maloney, Lacey B Robinson, Raolat M Abdulai

Placebo group Dupilumab group
(n=471) (n=468)
Age, years 652 (81) 650 (8-0)
Sex
Female 149 (32%) 170 (36%)
Male 322 (68%) 298 (64%)
Race or ethnicity

White 397 (84%) 393 (84%)

Black or of African descent 2 (<1%) 3(1%)

Asian 67 (14%) 67 (14%)

American Indian or Alaska Native 4(1%) 3(1%)

Native Hawaiian or Pacific Islander 1(<1%) 0

Multiple 0 2 (<1%)

BMI, kg/m’ 277 (57) 27:5(5-4)
Smoking status

Former 323 (69%) 334 (71%)

Current 148 (31%) 134 (29%)
Smoking history, pack-years 39-0 (22-5-50-0) 35-0 (23-0-48-0)
High-dose inhaled corticosteroid from medication 126 (27%) 131 (28%)
history
Moderate or severe exacerbations in the previous year 2.3(10) 22(11)
Pre-bronchodilator FEV,, L 13(05) 1.3 (0-5)
Post-bronchodilator FEV,, L 1-4 (0-5) 1.4 (0-5)

Blood eosinaphil count, cells per pl
At screening 430-0 (340-0-600-0) 420-0(350-0-540-0)
At baseline 330-0 (230-0-460-0) 340-0 (250-0-460-0)
<300 cells/pL at baseline 186 (39%) 180 (38%)
2300 cells/pL at baseline 285 (61%) 288 (62%)
Total serum IgE, IUfmL 1205 (41-1-407-0) 1205 (451-415-0)
FeNO, ppb 170 (11-0-30.0) 17.0 (10-0-31.0)
FeNO group

<20 ppb 254/442 (57%) 238/433 (55%)

=20 ppb 188/422 (45%) 195/433 (45%)
Plasma eotaxin-3, pg/mL 154-0 (109-0-221-5) 146-0 (105-0-219-0)
Serum PARC, ng/mL 72-1(54-0-94-9) 72:3(54-9-97-8)

A Blood emsinophil count {cells per ul)
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Treatment RR for all moderate or

Treatment RR for all moderate or

severe exacerbations

sovere exacerbations
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Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

The NEW ENGLAND JOURNAL of MEDICINE
Mepolizumab to Prevent Exacerbations
of COPD with an Eosinophilic Phenotype

F.C. Sciurba,' G.J. Criner,” S.A. Christenson,’ F.J. Martinez,* A. Papi,” N. Roche,®
J. Bourbeau,’ S. Korn,? M. Bafadhel,” M.L.K. Han,’® S. Kolterer,'! K. Miller,*?
D. Mouneimne,” J. Fletcher,” B. Mayer,'* ). Min," and |.D. Pavord,'®
for the MATINEE Study Investigators*

Methods

MATINEE : a phase 3, double-blind, randomized, placebo-
controlled trial conducted at 344 centers in 25 countries

October 2019 through August 2023

Inclusion criteria
Patients with COPD

History of exacerbation (X|'Zt 137t moderate >22| or

severe COPDEx >12|)
Blood eosinophil > 300 cells/uL

Patients receiving triple inhaled therapy for COPD

mepolizumab
(at a dose of 100 mq)

SC every 4 weeks

for 58-104 weeks

1:1

Placebo group

Characteristic
Age—yr
Female sex — no. (%)
Smoking status — no. (%)
Current smoker
Former smoker
Severity of airflow obstruction — no. (%)
Mild
Maoderate
Severe
Very severe

Moderate or severe exacerbations =12 mo
befare screening

No. per patient
=1 moderate exacerbation — no. (%)
=1 severe exacerbation — no. (%)

Geometric mean blood eosinophil count tlog
SD — cellsful

Coexisting condition — no. (%6)1

Previous or current diagnosis of cardiac
disease

Previous or current risk factor for cardio-
vascular disease

Previous diagnosis of pneumonia

mMRC dyspnea scale grade at screening =
no. (%)§

<2
=2
Missing data
Health-related quality of life]
CAT score
SGRQ total score
E-RS=COPD total score
Symptoms of chronic bronchitis — ne. (%4)|
Present
Absent

Unknown

Mepolizumab
(N =403)

66.4+8.1
127 (32)

111 (28)
202 (72)

2 (<1)
168 (42)
180 (45)

53 (13)

2310
350 (87)

88 (22)
43020378

103 (26)
289 (72)

75 (19)

39 (22)
310 (77)
4(1)

19.2+7.0
55.3£17.7
13.2+6.8

277 (69)
113 (28)
13 (3)

Placebo
{N=401)

66.0:7.9
126 (31)

111 (28)
290 (72)

3(1)
181 (45)
160 (40)

57 (14)

2.2:0.9
348 (87)
77 (19)

4800398

a7 (24)

288 (72)

63 (16)

98 (24)
301 (75)
2 (<1)

19.1:6.8
53.9£17.9
12.9:6.8

267 (67)
126 (31)
8(2)

Overall
(N=804)

66.248.0
253 (31)

222 (28)
582 (72)

5(1)
349 (43)
340 (42)
110 (14)

2.320.9
698 (87)
165 (21)

480=0.388

200 (25)

577 (72)

138 (17)

187 (23)
611 (76)
6 (1)

19.2+6.9
54.6:17.8
13.1+6.8

544 (68)
239 (30)
21(3)
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Table 2. Primary and Secondary Efficacy End Points.*

End Point

Mepolizumab
(N =403)

Placebo
(N=401)

Primary end point

Annualized rate of moderate or severe exacerbations
(95% Cl) — eventsyr

Rate ratio vs. placebo (95% Cl)

P value

0.80 (0.70-0.91)

0.79 (0.66-0.94)
0.01

1.01 (0.89-1.15)

Secondary end points

Time to first moderate or severe exacerbation

Kaplan-Meier median time to first moderate or severe
exacerbation (95% Cl) — days

Estimated risk of a moderate or severe exacerbation up
to wk 104 (95% CI) — %

Hazard ratio for the first moderate or severe exacerba-
tion up to wk 104 vs. placebo (95% Cl)

419 (332-530)
64.5 (57.5-71.4)

0.77 (0.64-0.93)

321 (262-396)

63.3 (61.4-74.9)

A Moderate or Severe Exacerbations

5007 ' Placebo (N=401)
550 :
500 !
450 :
g 400 i Mepolizumab
@ 350 ' (N=403)
E 300+ '
2 2504 i
13 1
3 200+ E . =l uI< &S| A (@)
Y 150 . mepolizumab =X HH| st " 247t H HZ
ol . — mepolizumab2 Bt= 243E F0|= it
ﬂ"“ T T T T T T : T T T T T T 1
0 8 16 24 32 40 48 56 64 72 80 88 96 104

Weeks to Event

P value 0.009 —
Hesponse, defined as a decrease in the CAT scoreJX

Mo. of patients with a response (%) 162 (41) 180 (46)

No. of patients without a response (3) 220 (56) 206 (52)

Odds ratio of response vs. placebo (95% Cl) 081 (0.60-1.09) —_

Relative risk of response vs. placebo (95% CI)§ 0.92 (0.81-1.05) —
Response, defined as a decrease in the SGRQ total scoret

No. of patients with a response (%) 195 (50) 179 (46)

No. of patients without a response (%) 186 (48) 206 (52)

Odds ratio of response vs. placebo (95% Cl) 1.17 (0.287-1.57) —

Relative risk of response vs. placebo (95% CI)f 1.04 (0.91=1.20) —
Response, defined as a decrease in the E-RS-COPD total

scare|
No. of patients with a response (%) 123 (31) 137 (34)
No. of patients without a response (%) 271 (67) 254 (64)

Odds ratio of response vs. placebo (95% Cl)
Relative risk of response vs. placebo (95% CI)§

082 (0.60-1.12)
0.87 (0.72-1.04)

Annualized rate of exacerbations resulting in emergency
department visit, hospitalization, or both

Eventsfyr (95% CI)
Rate ratio vs. placebo (95% Cl)

0.13 (0.10-0.18)
0.65 (0.43-0.96)

0.20 (0.15-0.27)

B First Moderate or Severe Exacerbation

100 |
90 |
® 804 | Placebo (N=401)
|
8 704 !
= |
% 60 L
£ 504 Mepolizumab
2 40 | (N=403)
= : o o
: . W Aotdo| O =1, W Aot Mo HEE XS
3 20+ - i i o e o L =
ol ' — mepolizumab2 A cl.*.?.l- HFM 2 X|HA|7|= &1t
0 | 1 I 1 I I ! I I I | T ] I
0 8 16 24 32 40 438 56 64 72 B0 8% 96 104
Weeks to Event
No. at Risk
Placebo 401 333 292 250 223 203 180 71 56 46 41 37 32 22

Mepolizumab 403 355 309 277 251 222 202 82 69 58 52 43 41 24
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PRED group Pooled-BENRA group p value
. . ope . . (n=53) {n=105)
Treating eosinophilic exacerbations of asthma and COPD * Treatment failure —— _
. ] . Death Nu;‘lber of patients with treatment failure at 39 (74%) 47 (45%)
with benralizumab (ABRA): a double-blind, double-dummy,  ;imission to hospital L S
. . . id ti Qdds ratio (95%Cl) vs PRED group - 0-26 (0-13 to 0-56) 0-0005
active placebo-controlled randomised trial Retreatment (steroid or anti) ™, e totalvas symptoms from exacerbation to day 28
Mean change (95% Cl) inmm 103 (75t0132)  152(131to173)
Sanjay Ramakrishnan, Richard E K Russell, Hafiz R Mahmood, Karolina Krassowska, James Melhorn, Christine Mwasuku, lan D Pavord, Least diff PRED - 49 (1410 84) 0-0065
Laura Bermejo-Sanchez, Imran Howell, Mahdi Mahdi, Stefan Peterson, Thomas Bengtsson, Mona Bafadhel ast-square mean dilference vs group
Change in total VAS cough from exacerbation to day 28
M et h Od Etn change {95%;I:fin mm - 23 (16to 30) ii :iﬂl»:;;)g) o
. . . -square mean difference vs group - -
ABRA Trial : multicentre, phase 2, double-blind, double-dummy, Change intotal VAS dysproea from exacerbation to day 28
active placebo-controlled randomised trial completed in the UK Mean change (95% CI)in mim 27(191034)  34(281039) -
. H Least- diff PRED - -2to 16 01
At the time of an AE of asthma or COPD, adults with blood astrsquare mean difference vs PRED group 72e1d) -
. . Change in total VAS wheeze from exacerbation to day 28
eosinophil counts of > 300 cells per pL Mean change (95% 1) in B(6129)  36(2t041) .
random|y assigned ina 1:1:1 ratio Least-square mean difference vs PRED group 14 (60 22) <0.001
H H Ch in total VAS sput I f bation to day 28
(prednisolone 30 mg for 5 days, 100 mg benralizumab SC, dual) eraein ot sptum puience Tom exscemation o
Mean change (95% CI) in mm 13(7to18) 24 (20 to 28)
— . Least-square mean difference vs PRED group - 11(4to 18) 0-002
207 incividusks recruited Change in total VAS sputum volume from exacerbation to day 28
Mean change (95% Cl) in mm 17 (11to 23) 26 (21t0 30)
129 excluded Least-square mean difference vs PRED group - 9{2to17) 0-016
108 did not have exacerbation captured )
¥ 21 exacerbations did not meet eosinophil 100 _3._, _: ig:l;t;-rgtrsﬁk grovp
criteria of 2300 cells per pL 904 'l.""
2 80+ .::_’—- -
a § E 70+ " e WY
=R _T
158 randomised £5 60 L . o,
28 L I I,
S 5 504 -
£2
. ' £330 2
53 allocated to prednisolone 53 allocated to benralizumab 52 allocated to benralizumab = 20
only group (PRED) only group (BENRA) plu.s prednisolon_e group 109 Lroag (95% C10-25-0-61); log-rank p=0-0003
(BENRA plus PRED) 0 T T T T T T T T T T T 1
¢ ¢ Pooled BENRA ¢ 0 1 2 3 4 5 6 7 8 3 1 1 12
oole g rou p Number at risk Time (weeks)
53 completed 30-day follow-up 53 completed 30-day follow-up 52 completed 30-day follow-up Pooled-BENRAgroup 105 98 86 79 79 72 68 66 65 61 59 55 49
53 completed 90-day follow-up 53 completed 90-day follow-up 52 completed 90-day follow-up PREDgroup 53 46 41 33 28 24 2 220 1B 15 14 1 1
0 withdrew 0 withdrew 0 withdrew - . - = A
=3 4%t X|RE benralizumab?| AHE0| 0|2 FaE HHE & QUL
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TLSP : Tezepelumab
IL-33 : Tozorakimab

S :‘e:ig‘“ !
{ %

Inflammation

Ll 3}_
Ve

1L-33 Tissue destruction and Faulty Remodeling

Type 1/Type 17
inflammation

Mixed
nflam tio

Mast cells

MMPs, IL-1p, IL-6,
TNF-a TGF-p, IL-4,

Type 2 Endothelial cell
_ inflammation _ activation Myofibroblast
Eosinophils @ proliferation
e it

Basophils o T

"/l-l : CXCLs, MIPs

ee I E
Extracellular matrix
remodelling
]
° .
L)

Mucus
production, cilia
dysregulation

qeee

3 IL-4, IL-5, IL-13
N 17 IL5, IL-13, IL'8, L= e 112
IL-12, CXCLs !
= =]
5
S =
) &
Ariow T | @Y
obstruction Emphysema
IMPAIRED LUNG FUNCTION
EXACERBATION
Targeted by: ltepekimab, tozurakimab = Dupilumab = Mepolizumab, benralizumab l—TeZepeIumab

EUROPEAN RESPIRATORY JOURNAL
ORIGINAL RESEARCH ARTICLE
D. SINGH ET AL.

@

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

Dave Singh, Patricia Guller, Fred Reid, Sarah Doffman, Ulla Seppila, loannis Psallidas, Rachel Moate,
Rebecca Smith, Joanna Kiraga, Eulalia Jimenez, Dennis Brooks, Aoife Kelly, Lars H. Nordenmark,
Muhammad Wagqas Sadiq, Luis Mateos Caballero, Chris Kell, Maria G. Belvisi © and Hitesh Pandya

Primary end-point
Week 12

Lastdose EOT
Week 24 Week 28

|
I HR (80% Cl): 0.79 (0.57-1.11);

=

o

o
|

Go
o
L

60+
40+

201 — Tozorakimab 600 mg

Placebo
01— T . T . T

0 2 4 8 12 16 20 24 28 32 36
Time (weeks)

Proportion of patients
without a COPDCompEx event (%)

Patients (n)

— 67 60 59 53 47 43 41 35 34 32 21
~— 68 58 53 48 42 38 33 30 29 28 22

FIGURE 3 Kaplan-Meier plots of time-to-first COPD composite exacerbation (COPDCompEx) event in the
intent-to-treat population. Cl: confidence interval; EOT: end of treatment; HR: hazard ratio.
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Efficacy and safety ot

tezepelumab yersus placebo in adults

with moderate to very severe chronic obstructive pulmonary
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 Drummond, Alberto Papi, lan D Pavord,
Nestor A Molfino, Gun Almquist, Ales Kotalik, Asa Hellquist, Monika Golgbek, Navreet S Sindhwani, Sandhia S Ponnarambil, on behalf of the

COURSE study investigators™

579 patients enrolled

242 excluded
1death
2 adverse event
— 1 physician decision
187 ineligible on screening
13 withdrawal by patient
38 other

337 were randomised

169 assigned to tezepelumab

| | 168 were assigned to placebo

b

4 did not receive treatment
(failed to meet criteria)

h 4

A

165 received tezepelumab treatment and were included in efficacy and safety analyses

I 168 received placebo treatment and were included in efficacy and safety analyses

27 discontinued treatment
10 withdrawal by patient
1adverse event

30 discontinued treatment
14 withdrawal by patient
3 adverse event

19 withdrew from study*
8 withdrawal by patient
2 adverse event

18 withdrew from studyt
11 withdrawal by patient
2 adverse event

4 protocol deviation

1 lost to follow-up

4 protocol deviation 1lost to follow-up

— 3 met protocol-specified ¥ 2 deathi — 6 met protocol-specified > 4 death#
withdrawal criterion 6 other withdrawal criterion
1 lost to follow-up 2 deatht
2 death# 1other
6 other
h 4 y . A
138 completed treatment ‘ \ 146 completed study ‘ | 138 completed treatment | | 150 completed study

— (2-2) anti-inflammation

Rate ratio (95% CI)

Patientsfrate

Terepelumab group  Placebs group

(n=165) (n=168)
Moderate o severe COPD exacerbations
Owerall 1651.75 168211
BEC, cells per pl
=150 73204 64/1-71
15010 <300 bEf1-64 F2(2-47
=300 24120 32224
Smuoking status
Farmer 110f1-51 117193
Current Shf223 B1f2.57
Median smoking duration, pack-years
<47 79162 84/2.14
=47 B6/1-87 84/2.09
FeMNO level, ppb
=15 1171193 109/1-94
=15 26f1-15 33249
Age at study entry, years
=40 to <65 521138 6L/2-45
65 to <80 1131194 107/1-94
Gender
Male 88152 1001-98
Female 7ifr02 68230
BMI, kgfm®
<15 58157 71191
25te<30 64161 41175
=30 421230 56/2.61
Chranic bronchitis
Yes 851191 100/1-94
Mo Sof158 68/2.39
Ermphysama
Wies, 91f207 101/2-41
Mo 741139 E7/1-65
Previcws severe exacerbation at randomisation
Yes 30f261 35292
Mo 1351157 133/1-90
Mumber of previous exacerbations at randomisation
T Gof1-26 g&1-31
At least thres 69233 72333
Severe COPD exacerbations
Owerall 165013 168025
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EL

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

119 (D75-190)
066 (0-42-1-04)
054 (0-25-1-15)

078 (0:54-1-13)
0-87(052-1.45)

0-75 (0-49-1-16)
090 (0-59-1-36)

099 {0-69-1-43)
0-46 (0-22-0-98)

055 (0-33-0-92)
1:00 (0:70-1-44)

077 (D51-115)
0-88 {057-136)

082 (051-133)
092 (053-1-58)
0-88 {0-51-151)

098 (0-66-1.47)
0-66 (0-42-1-04)

0-86 (053-1.26)
0-84 (0-52-1:35)

0-89 (0-47-1.71)
0-82 (0.58-1-15)

0-36 (0-64-1-45)
070 (0-46-1-07)

0-52 (0-24-1:11)
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Airway smooth muscle relaxation Cell activation, migration, Mucus secretion decreased
(Bronchodilatation) proliferation & survival Mucocilliary clearance increased

(Anti-inflammation effects)

LABA + LAMA + Roflumilast effect "Broad, non-steroidal, anti-inflammatory effects”
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CHEST

uy

Effect of Dual Phosphodiesterase 3 and 4
Inhibitor Ensifentrine on Exacerbation Rate
and Risk in Patients With Moderate to
Severe COPD

Frank C. Sciurba, MD; Stephanie A. Chrstenson, MD; Tara Rheault, PhD, MPH,; Thomas Bengtsson, MSc;
Kathleen Rickard, MD; and Igor Z. Barjaktarevic, MD, PhD

ENHANCE-1 ENHANCE-2

EudraCT No: 2020-002086-34 EudraCT No: 2020-002069-32
NCT04535986 NCT04542067
Patients screened Patients screenad
e, (N = 1,280} (N=1714)
Patients screenedand |, T | | E——— » Patients soreened and
not randomized (n = 517) 1 [ not randomized {n = 924)
Patients randomized Patients randomized
(n =763) (n = 790)
Patients randomized and i T | — »  Patients randomized and
not treated (n = 3) : not treated (n = 1)
TrTTTmmmmme - Included in the mITT analysis Included in the mITT analysis T
(n = 760) (n = 789)
Ensifentrine group | | Placebo group Ensifentrine group || Placebo group
included in the included in the included in the included in the
current analysis current analysis currant analysis current analysis
{n = 477) (n=283) {n = 498) {n=291)
] |
¥ ¥ ¥ ¥
Current pooled analysis
(n=1,549)
Total ensifentrine group . Total placebo group
(n=975) 5 3 (n=574)
| |
¥ ¥
Ensifentrine group Placebo group
completed 24 weeks - 83.7% completed 24 weeks - 81.9%
(n=816) n=470)
Trial withdrawal = 16.3% Trial withdrawal = 18.1%
(n = 159) (n=104)
* Withdrew consent (n = 71) = Withdrew consent (n = 43)
* Adverse event (n = 30) * Adverse event (n = 10)
* Positive COVID-19 (n = 17) * Positive COVID-19 (n = 12)
* Lost to follow-up (n = 10) = Lost to follow-up (n = 13)
* COPD exacerbation withdrawal * COPD exacerbation withdrawal
criteria (n = 9) criteria (n = 10)
+ Other (n = 6) * Other n = 4)
+ Death {n = 5) * Death (n = 5)
* Lack of efficacy (n = 5) * Lack of efficacy (n = 6)
* Investigator discretion (n = 5) * Investigator discration (n = 1)
* Sponsor discretion (n = 1) = Sponsor discretion (n = 0)

Methods and study populations

phase 3, global, multicenter, randomized, double-blind, parallel-group,
placebo-controlled clinical trials

40-80yrs patients with symptomatic (nMRC>2) moderate to severe COPD
assigned randomly 5:3 to receive ensifentrine 3 mg bid or placebo
over 24 weeks via a standard jet nebulizer

Exclusion : Patients with asthma or a history of life-threatening COPD,
recent hospitalizations for COPD, pneumonia/COVID-19 within 12 weeks
or COPD exacerbation requiring oral or |V steroids within 3 months

Pooled ENHANCE Trials
Ensifentrine Placebo Group
Characteristic Group (n = 975) (n = 574)
Age, ¥ 65 65
Sex, male 518 (53%) 305 (53%)
COPD severity
Mild or moderate” 561 (58%) 307 (54%)
Severe or very 414 (43%) 267 (47%)
severe®
FEV:, % predicted 51.8 (10.6) 51.0 (10.6)
Chronic bronchitis® 707 (73%) 405 (71%)
Current smoking 544 (55%) 323 (56%)
histao
Background 606 (62%) 352 (61%)
medication(s)
LAMA 324 (33%) 171 (30%)
LABA 282 (29%) 181 (32%)
LABA plus ICS 159 (16%) 113 (20%)
Exacerbations in 15 220 (23%) 136 (24%)
mo before
screening
Baseline assessment
scores Table 1. Demographic and Clinical
;R:Qt‘t’:zl o Ej;l) 3 S;;) Characteristics of the ENHANCE Pooled
. S L) Modified Intention-to-Treat Population
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Kaplan-Meier plot showing time to first moderate to
severe COPD exacerbation over 24 weeks

1.00 P
‘E 0.95 A
g
£ 0.90 LN
o it ]
£ossd e PP
; B
£
© 0.80 1
E‘ 0.75 -
[=]
c
2 0.70 - HR: 0.59
§ 95% Cl: 0.44-0.81
L 0.65 - P < .001
0.60 T T T T T T T T T T T
0 25 50 75 100 125 150 175
Time in study, d
No., at risk®
= 975 952 914 867 832 816 792 714
o 574 550 520 492 466 450 429 392

-5 Ensifentrine [0 Placebo

Subgroup analysis. Forest plot showing HRs of time to first moderate to

severe exacerbation bv model covariate over 24 weeks

Ensifentrine Placebo
Events/No (%) Events/No (%) HR (95% CI) P Value

Primary analysis

mITT 84/975 (8.8) 81/574 (14.7) 0.59 (0.44-0.81) e .001
Agey

< B4 38/443 8.8) 35/257 (13.8) 0.58 (0.37-0.93) | 022

285 46/532 8.8) 46/317 (14.5) 0.58 (0.38-0.87) e .009
Sex

Male 43/518 8.3) 39/305 (12.8) 0.62 (0.40-0.96) s .033

Female 41/457 9.0 42/269 (15.8) 0.55 (0.36-0.85) s .007
Smoking status

Former 41/431 (9.5) 38/251 (18.1) 0.60 (0.39-0.94) s 024

Current 43/544 (7.9) 43/323 (13.3) 0.57 (0.37-0.87) eoooe .009
Background medication

On background 52/606 (8.8) 54/352 (15.3) 0.54 (0.37-0.78) | .001

LABA 27/282 (9.8) 29/181 (16.0) 0.57 (0.34-0.97) —e——— .036
LAMA 25/324 (7.7) 25171 (14.8) 0.51 (0.29-0.88) I | 016

No background 32/369 8.7) 27/222 (12.2) 0.68 (0.41-1.14) i RES
ICS use

Nonuser 70/811 8.8) 61/456 (13.4) 0.63 (0.44-0.88) e .008

User 14/164 (8.5) 20/118 (16.9) 0.46 (0.23-0.91) » ! 026
History of chronic bronchitis®

With 60/707 (8.5) 51/405 (12.8) 0.65 (0.45-0.94) | | .023

Without 24/268 (9.0) 30/169 (17.8) 0.48 (0.28-0.82) e .008
Baseline eosinophils

< 100 cell/pL 10/182 (5.5) 11/107 (10.3) 0.52 (0.22-1.24) LS RS

= 100 cells/uL 747N 9.4) T70/467 (158.0) 0.60 (0.43-0.83) —e— .002

< 300 cells/uL 60/745 8.1) 62/434 (14.3) 0.53 (0.37-0.76) e .001

| = 300 cells/uL 24/228 (10.5) 19/140 (13.8) 0.79 (0.43-1.45) | 453 |

Previous exacerbation (< 15 mo)

Yes 29/220 (13.2) 26/136 (19.1) 0.69 (0.40-1.17) e 165

No 558/755 (7.3) 55/438 (12.8) 0.56 (0.38-0.81) e .002
COPD severity

Moderate 26/559 4.7) 40/307 (13.0) 0.34 (0.21-0.56) —e— <.001

| Severe 56/410 (13.7) 41/267 (15.4) 0.86 (0.58-1.29) e 475 |
T T T T T
0.25 05 075 1 1.5

«<— Ensifentrine better

EosinophilO] &X| %2 1 EO0|A ensifentrine0| sfL}2| CHQO] &

Placebo better —»
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Predictors of Suboptimal Peak Inspiratory
Flow in Patients with Acute Exacerbation
of Chronic Obstructive Pulmonary Disease
in Clinical Practice

Matalia V. Trushenko ', Baina B. Lavginova', Svetlana Yu. Chikina', Natalia E. Obukhova®, luliia A. Levina',
Fedor D. Tkachenko', Galina V. Nekludova'“, Zamira M. Merzhoeva® and Sergey M. Avdeev'”

* Inclusion criteria

1) 72 patients hospitalized for acute
exacerbation of COPD

2) received DPI therapy as maintenance
treatment prior to admission

* Exclusion criteria

current diagnoses of asthma, ILD, lung cancer,
decompensated HF, and pneumonia, as well as
cognitive impairments

* Peak inspiratory flow meter (PIF)
Optimal : 260 L/min
Suboptimal : <60 L/min
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Parameter Value
Age, yr 68.5 (63.0-72.8)
Sex, male/female, % 82/18
COPD, yr 4.5(0.9-8.0)
BMI, kg/m* 26.1(22.8-30.7)
Smoking history, pack/yr 40.0 (22.1-50.0)
mMRC, points 3(3-4)
BCSS, points 5(3-7)
CAT, points 25 (18-30)
Sp0,, % 93 (92-95)
FVC, L 2.8(2.2-3.5)
FVC, % pred. 74.5 (59.8-93.0)
FEV,, L 1.3(0.8-1.8)
FEV,, % pred. 45,0 (29.0-63.0)
FEV,/FVC 0.5 (0.3-0.6)
IC, L 1.9(1.4-2.2)
IC, % pred. 60.5 (60.8-72.3)
RV, L 3.2(2.2-5.2)
RV, % pred. 139.0(91.8-219.0)
RV/TLC, % pred. 50.3 (38.6-60.8)
ITGV, L 4.7 (3.1-5.9)
ITGV, % pred. 124.0(92.5-159.8)
TLC, L 6.7 (5.2-8.3)
TLC, % pred. 100.0 (85.0-118.0)
DLeo, % pred. 45,0 (35.7-71.5)
MIP, % pred. 55.0 (41.6-72.5)
MEP, % pred. 95.0 (67.5-113.5)
CT (emphysema) 54 (75.0)

CT (bronchiectasis)

27 (28.0)

Parameter Value

Type of inhaler

Ellipta 33 (46%)
Breezhaler 25 (35%)
Turbuhaler 14 (19%)
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PIF (L/min)

Figure 1. Peak inspiratory flow (PIF) before and after
the explanation of the adequate inhaler technique (at
a resistance of patient's device used as the mainte-
nance therapy).

150
p<0.0001
[ |
®
" s
100
50 ~
L ]
U T T
PIF before PIF after

PIF : 55 L/min = 71.5 L/min
Suboptimal PIF : 38 (52.7%) = 14 (19.4%)

Table 3. Predictors ofloptimal PIF at admission |

Univariate analysis Multivariate analysis
Parameter

OR (95% CI) p-value OR (95% CI) p-value
Age, yr 0.91 (0.85-0.99) 0.023 0.89 (0.82-0.98) 0.02
FVC, L 3.33(1.42-7.81) 0.006
FVC,% pred. 1.04 (1.00-1.07) 0.032
FEV,, L 4.85(1.29-18.29) 0.024
FEV,,% pred. 1.04 (1.00-1.08) 0.038 1.08 (1.02-1.15) 0.009
RV, % pred. 0.98 (0.96-1.00) 0.047
RV/TLC, % 0.89 (0.80-0.96) 0.040

Figure 3. Receiver operating curve (ROC) curves to

predict the optimal peak inspiratory flow at admission

to the hospital. FVC: forced vital capacity; FEV,: forced

expiratory volume in 1 second; RV: residual volume; ROC cut-off:

DL: diffusing capacity for carbon monoxide; TLC: to- + Age >70

tal lung capacity. * FVC <73% predicted

ROC curve * FEV1 <35% preplicted
1.0 * RV >194% predicted
— « RV/TLC >70%
g « DLCO <36% predicted

0.8

e
o

Age

Sensitivity

0.4 -
—— FVC, %
FEV,, %
0.2- —— RV, %
—— DLy, %
RV/TLC, %
0 0.2 0.4 0.6 0.8 1.0

1-Specificity

13 (>70), FEV1<35% EXt= DPI H|X$ 7H540| &L}

O| ZtXt2 DPIE L} pMDI + spacer L2 nebulizer7t G HEE &
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*  Method
JAMA Internal Medicine | Original Investigation - 3712] 1:1 propensity score-matched Z2E &AL
Glucose-Lowering Medications and Risk of Chronic Obstructive SGLT-2i vs DPP-4i (n=27,991)

Pulmonary Disease Exacerbations in Patients With Type 2 Diabetes GLP-1RA vs DPP-4i (n=32,107)
SGLT-2i vs GLP-1RA (n=36,218)

Avik Ray, MD, MS; Julie M. Paik, MD, ScD, MPH; Deborah J. Wexler, MD, MSc; Sushama K. Sreedhara, MBBS, MSPH;

- .
Katsiaryna Bykov, PharmD, ScD; William B. Feldman, MD, DPhil, MPH; Elisabetta Patorno, MD, DrPH - o | % 37H = ?:‘.I 7C(j —_|'L I:-” 0 I E'I H'” 0 | _(O ptu m, Ma rketsca n, M edlca re) = A )
L] (] -~
« Study population : >240yrs, T2DM + active COPD ZHX}
Table 1. Selected Baseline Characteristics of Patients in the 1:1 PS-Matched Cohorts Comorbidities
Obesity (BMI 230 1113 11100(39.7) 0.001 14518 14489(451) 0002 16696 16698 0.001
1:1 PS-matched cohorts, No. (%) = ) e n (395} i L] el g
SGLT-2ivs DPP-4i GLP-1RA vs DPP-4i SGLT-2ivs GLP-1RA Combined comorhidity 531(227) 527(325) 0012 546(320) 546(322) 0002 519(3.14) 521(313) 0005
SGLT-2i DPP-4i Mean  GLP-1RA DPP-4i Mean  SGLT-2i GLP-IRA  Mean score, mean (50)
Characteristic (n=27931) (n=27991) ASD  (n=32107) (n=32107) ASD  (n=36218) (n=36218) ASD Frailty score
Age, mean (50, y Lerletry) rtilcre); (R EbEeleth) meblery) Dhes Gohdloon) (SRelptny) Mo <0.15 1211(4.3) 1218(44) 0005 1074(33) 1072(3.3) 0003  1481(41) 1489(4.1) 0.002
5
- 0.15-0.25 12826 12 885 (46.0) 13245 13285 (41.4) 16953 16967
Female 13767 13847 (49.5) 0006 17622 17620(54.9) 0001 18807 18854 0.003 (45.8) (41.3) (46.8) (46.8)
— (3 2) (54.9) 51.9) (52.1) £0.25 13954 13888 (49.5) 17788 17750(55.3) 17784 17762
Race and ethnicity” (49.9) {55.4) (49.1) {49.0)
Asian 280(1.0)  300{L1) 225(07)  321(L0) 398(1.1)  326(0.9) Diabetic retingpathy 10626 10524 (376) 0.008 12714 12743(39.7) 0002 14766 14820 0.003
Black 2687 (9.6) 3107 (11.1) 3082 (9.6)  3789(118) 875 (10.7)  3694(10.2) (38.0) (39.8) (40.8) (40.9)
— Diabetic neuropathy 0360 (33.4) 9301(33.2) 0004 11541 11547(36.0) 0001 13218 13181 0.002
Hispanic 868(31)  1026(7) .. 89928 106033 ... 1304036 1195(33) oo ) G e
White 18418 18138 (64.8) 22090 21062 (65.6) 23397 24121 :
o 2o 3. Pty s;ggx;ﬂr;:;ur 7352(263) 7224(25.8) 0010 8729(27.2) B724(27.2) 0001 9146(253) 9141(25.2) 0.001
Otherjunknown/missing® 5738 (20.5) 5420 (19.4) 5811(181) 5875(183) 7244 (20.0) 6882 (19.1) e et b 12237 (43.7) 0008 14239 14127(440) 0007 15671 TS T
Baseline HoA,, level, 787(178) 797(L76) 0020 B8.1(L8) B.1(L8) 0002 B0(LE) 80(1.8)  0.009 failure (44.1) (44.3) (43.3) (43.4)
mean (50), % CKD stage 1-2 1549(5.5) 1532(55) 0003 1757(55)  1701(5.3) 0.008  2052(57) 2038(5.6)  0.002
Baseline lung parameters Oth —
er medications
a
GOLD group E 3104(11.1) 3088(11.1) 0.001 3675(11.4) 3660(11.4) 0.001  3954(10.9) 3906(10.8) 0.004 e S— o TEREED mhn | EEE 15632(487) 0002 15637 et i
Glurocorticaids (oral) 12933 12830(45.8) 0007 14709 14682(45.7) 0002 16753 16767 0.001 use)" (28.4) (48.8) (43.2) (43.3)
= = = = 1 ureas {Sacon .. . N . .
i) 458} s (453 Sulfonylureas (second 10083 10003 (35.7) 0.006 11266 11307(35.2) 0003 13163 13003 0.009
Pneumania 7034(25.1) 7015(25.1) 0.002 8142(254) 8141(254) 0001 8580(23.7) B8633(23.8) 0.003 generation) (36.0 (35.1) (36.3) (35.9)
Asthma (active)® 3547(12.7) 3594(12.8) 0005  4534(14.1) 4476(13.9) 0005 4725(13.0) 4762(13.1) 0.003 Metformin (concurrent 13860 13873 (49.6) 0.001 14321 14357 (44.7) 0002 16545 16503 0.003
Pulmonary hypertension 2763 (9.9)  2821(10.1) 0.007  2965(3.2)  3025(9.4) 0006  3438(9.5)  3547(%.8) 0.010 =) iR 185) EE, 145 5)
- GLP-1RA 3085(111) 2894(10.3) 0023 NA NA NA NA NA NA
Pulmonary embolism 1472(53) 1437(5.1) 0006 1796(5.6) 1830(57)  0.005 1990(55  1989(55) 0.001 -
Obstructivesieepapnea  £103(28.9) 8141(29.1) 0.002  9835(30.6) 9836(30.6) 0001 12537 (34.6) 12530 0.001 ST o L L Ws2(as) 33145 ONoE | nA Lot o
or CPAP/BIPAP (34.5) DPP-4i NA NA A NA NA NA 9107 (25.1) 9058(25.0) 0.003
Dual therapy’ 12700(45.4) 12754 (456) 0002 14702 (45.8) 14817(46.1) 0.007 16767 (46.3) (1:6?22: 0.002 Thiazaolidinediones 1853 (6.6) 1916 (6.8) 0.008 1957 (6.1) 1934 (6.2) 0.005 2464 (6.8) 2462 (6.8)  0.001
Triple therapy® 1607(57) 1632(58) 0001 1715(53) 1766(55) 0007 2704(75) 2728(75)  0.003 i e ulzabi,
Respiratory events No.of hospitalizations ~ 1.21(1.58) 120(L.52) 0.009 124(L55) 1.24(156)  0.001 109(l46) 109(L53) 0.001
during the &0 d before
cohart entry No. of pulmonologist 193(446) 194(395) 00Dl 196(406) 193(438) 0006 1B3(405) 183(387) 0.001
Maderate or severe 1223(44) 1233(4.4) 0002 1330(41) 1320(41) 0002 1445(40) 1460(4.0) 0.002 visits
COPD exacerhation Influenza vacrination 14229 14142 (505) 0.006 16786 16781(52.3) 0001 18117 18124 0.001
Respiratory antibiotics 8442 (30.2) 8460(30.2) 0.001 10035 10078 (314) 0003 10816 10878 0.004 (50.8) (52.3) (50.0) (50.0)
{31.3) (29.9) {20.00 Sociseconomic status
COPD haspitalization 697(25)  705(2.5) 0002 784(24)  753(2.3) 0006 725(20)  748(21) 0004 parameters, mean (50)
Oxygen equipmentuse 3473 (124) 3528(12.6) 0.006 3603 (11.2) 3663(114) 0006 5473(151) 5477(151) 0.001 Ratio of unique brand LO3(0.04) 103(004) 0002 1.03(0.04) 1.03(004) 0003 103{0.04) 1.03(0.04) 0.001

to generic medicines
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Table 2. First Chronic Obstructive Pulmonary Disease Exacerbation in the 1:1 Propensity Score-Matched Cohorts

SGLT-2i vs DPP-4i

GLP-1RA vs DPP-4i

SGLT-2ivs GLP-1RA

SGLT-2i DPP-4i GLP-1RA DPP-4i SGLT-2i GLP-1RA
Parameters (n=27991) (n = 27991) (n=32107) (n=32107) (n=36218) (n=36218)
Moderate or severe exacerbation
No. of events 1886 2334 2365 2829 2363 2525
Follow-up time, median (IQR),d 145 (61 to 335) 147 (62 to 336) 142 (63 to 339) 156 (66 to 355) 141 (61 to 316) 139 (65 to 314)
IR/100 PYs 9.26 11.44 9.89 11.49 9.47 10.00

IRD/100 PYs (95% CI)
HR (95% CI)

-2.20(-2.83 to -1.58)
0.81(0.76 to 0.86)

-1.60 (-2.18 to -1.02)
0.86 (0.81t0 0.91)

-0.55 (-1.09 to -0.01)
0.94 (0.89 to 1.00)

Severe exacerbation

No. of events

Follow-up time, median (IQR), d
IR/100 PYs

IRD/100 PYs (95% CI)

HR (95% Cl)

842 1201
150 (67 to 354) 155 (69 to 356)
2nth 5.61

-1.42(-1.81to-1.03)
0.71(0.65 to 0.78)

1195 1510
147 (69 to 356) 164 (73 to 377)
4.79 5.84

-1.06 (-1.46 to -0.65)
0.82 (0.76 to 0.89)

1025 1121
147 (67 to 329) 144 (70 to 331)
3.94 4.24

-0.35(-0.68 to -0.02)
0.93 (0.85 to 1.01)

Mo total No

Subgroup SGLT-AH DPP-4i HR {95% CI)

Al patients 18B6/327991 2334/27991 081 (0.76-0.88)
Age,y

<65 445282 489/5282 083 (0.73-0.95)

265 1470422710 1838/22710 082 (0.77-087)
Asthma®

Yes JB3/3389 3863389 0.75 (0.64-0.87)

Mo 1615/24417  1901/24417 085 (0.50-0.90)
CHF {primary definition)®

Yes 83711599 1065/1159% Q.77 (0.70-0.84)
[ [] 1020416106 1249/16106 083 (0.77-0.91)
CHF (alternative definition)

Yes 1355/18808 1715/18808 0.78(0.73-0.84)
Mo 5179064 B48/9064 0.82 (0.73-0.92)
Frallty score

=125 B30/14017 102114017 081 (0.74-0.88)
=025 1046/13754  1285/13754 0.82 (0.76-0089)
EMI

<30 1940y 264 198/ 2664 096 (0.78-1-17)
30-39.9 4276268 5086268 081 (0.71-0092)
=40 5656947 6146947 0.89 (0.79-0.949)
Gold group E9

Yes 5093925 5662925 0,89 (0.79-1.00)
Mo 1314/24932  1679/24932 0.80(0.74-0.88)
Metformin use®

Yes 96713920 1185/13920 083 (0.76-0.90)
Mo BB5/13931 115413931 Q.77 (0.70-0.84)
Insulin usee

Yes T09/10494 923/10494  0.74 (0.67-081)
Mo 1138/17269 145417 269 0.79 (0.73-0.85)
Therapeutic intensity

Mong 196/7394 25047394 0.78 (0.64-0.93)
Monotherapy  1369/16395 174416395 0.78 (0.73-0084)
Dual therapy  1255/12564 144212564 083 (0.82-0.95)
Triple therapy 1771442 1991442 082 (0.67-1.01)
Spirometry’

e BEE/E151 B21/8151 081 (0.73-0.90)
Mo 1223/19711  1522/19711 0.80(0.74-0.87)

0.6

HiRt {95% CI}

Pyalue for
heterogengity

87

14

23

A7

33

13

24

29

12

85

IRD per 100 PY
(95% C1)

-1.20(-2 B3 w-1.58)

-1.44 (-3E7 w-1.01)
-2.01(-2.70 w0 -1.32)

-3.95 (-6.02 o -1.88)
-1.56(-2.21 to -0.92)

-3.34 (-4.42 0 -2.24)
-1.62 {-2.37 w -0.88)

-199(-3B1w-217)
-1.49 (-2.34 to -063)

-LE7(-2.63 t0-1.10)
-131{-331w-1.31)

-0.33(-2.57 w 1.91)
-1.23 (-3.57 w-0.88)
-1L.67 {-3.00 w0 -0.34)

-3.35 (-6.50 w 0.10)
-186(-240w-1.27)

-1.82 {-2.66 o -0.99)
-1.69(-360w-1.78)

-335(-438w-2133)
-2.39(-3.19 0 -1.59)

-1.07 {-1.86 o -0_28)
-3.02(-3.91w0-2.12)
-1.72 (-2 B0 w -0U65)
-3.81 (-8.00 w0 0.38)

-157 (-3 B0w-1.34)
-1.18 (-2.90 w-1.46)

Favors - Favors P value for
SGLT-21 - DPP-4I heterogeneity

-
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.
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No.total No.

Subgrowp GLP-1RA DPP-41 HR {95% 1)

Al patients 2525/32107 2669/32107 0.86(0.51-0.91)
Age, y

<65 495/5740 539/5740 089 (0.79-1.01)

=65 1896/26720 22B3/26730 0.84(0.77-0.92)
Asthma®

Vs 43204334 5214334 0,84 (0.74-0.95)

Mo 1909 27604 231627604 085 (0.50-0090)
CHF {primary definition)d

Yes. 1114/14030 1309/14030 087 (0.80-0.94)
Ho 123917936 143117936 090 (0.84-0.97)
CHF (alternative definition)®

s 1871/23010 212E/23010 0.89(0.84-0.95)
Mo 556/9351 B48/9351 0.91 (0.81-1.02)
Frallty score

.25 B37/14103 1043/14103 0.84 (0.76-0.91)
=0.25 1475/17838 174717838 087 (0.81-0093)
EMI

=30 177/2435 198/2435 0.90 {0.74-1.10)
30-39.9 S58/T445 6557445 0.85 (0.76-0095)
=40 B31/9428 915/9428 087 (0.79-0095)
Gold greup E9

s B41/3514 704/3514 094 (0.84-1.04)
Mo 1690/28443  2113/28443 083 (0.75-0.89)
Metformin used

Yes. 1109/14350 1233{14350 0.93 (0.85-1.01)
Mo 1275/17735 156517735 083 (0.78-0.84)
Irsuilin uses

s 1245/15603  1393/15603 083 (0.81-0.95)
Mo 1106/16182 1396/16182 085 (0.79-0.92)
Therapeutic intensity

Mone 137 /8264 299/8264 0,85 (0.79-0.9.2)
Monotherapy  1777/19337  2183{19337 0.82(0.77-0.87)
Dualtherapy 158214683 179114683 0.83 (0.82-0.94)
Triple therapy  1B1/1538 201/1538 0.91 {0.75-1.11}
Splrometry’

s 9109407 G64/9407 0.9 (0.88-1.05)
Mo 149122613 1820/22613 085 (0.79-0.91)

DPP4 inhibitor E.Cti= GLP-1Rc agonist L} SGLT inhibitor?} Moderate to severe

Favors ; Favors
GLP-1RA | DPP-4|

—
-
—-—

—.—

—

1 12
HEk (5% Cl)

Falue for

IRD per 100 PY

heterogeneity (95% CI)

A5

87

54

el

a4

105

.34

A3

03

-1.60 (-2.18 ta -1.02}

-1.25 (-2.65 10 0.15)
-1.51 {-2.14 to -0.88)

-21.65 (-4.48 to -0.81)
-1.62 (-2.23 10 -1.01})

-1.74 (-2.71 1o -0.76)
-0.95 (-1.69 to -0.28)

-1.29 (-2.02 to -0.57)
=076 [-1.66 1o 0.14)

-1.57 (-2.32 10 -0.83)
-1.50(-2.35 vo -0.65)

-1.36 (-3.63 10 0.92)
-1.78 (-3.03 to -0.54)
-1.76 (-2.87 1o -0.66)

-1.51 {-4.55 10 1.53)
-1.65 (-2.20 to -1.09)

-0.B8 (-1.70 to -0.07)
-2.00 (-2.82 1o -1.18)

-1.53 (-2.37 1o -0.69)
-1.54 (-2.3510 -0.73)

-0.78 (-1.55 to 0.00)
-21.60 (-3.42 to -1.78)
-1.90 (-2.8%9 to -0.91)
-1.69 (-5.57 to 2.1E)

-0.52 (-1.71 to 0.66)
-1.58 (-2.24 w -0.92)

Favors | Favors  Pyalue for
GLP-IRA - DPP-4i heterogensity
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IRD per 100 PY (95% C1)

4

rl

37

85

.83

.02

N ftotal Noo

Subgrowp SGLT-H GLP-1RA HR [95% C1)

All patients I363/36218 252536218 0.94 (0.89-1.00)
Age, y

a3 6127890 BOEf 7890 0.99 (0.87-1.11)

L 1761/28126 190628126 0.93 (0.87-0.99)
Asthma®

Yes I62/4473 A01f4473 0.93 (0.81-1.07)

No 1987/31516 201331516 0.99 (0.94-1.08)
CHF (primary definition)b

s 1123/15250 108115250 1.03(0.95-1.13)
No 1218/20406 133320406 093 (0.86-1.00)
CHF (alternative definition)

Yes 1827/24908 181424908 1.01 (0.95-1.08)
Mo B26/11287 B72f11287 093 (0.83-1.04)
Frailty score

=025 1031/18245 105518245 0.97 (0.89-1.05)
2025 1335/17626 138517628 0.99 (0.92-1.08)
EMI

=30 2073045 1913045 1.07 (0.88-1.31)
30-39.9 Sa9yE959 B15/8959 0,89 (0.79-1.00)
240 TAB10587 TE0/10587 1.04 (0.94-1.15)
Gold group E9

Yes B0G/3632 B40/3632 095 (0.85-1.06)
No 170432352 1799/3235F 0.95(0.89-1.02)
Metformin use®

Yes 1097 /16498 115516498 0.95 (0.858-1.04)
Mo 1263/19387 128719387 0.98(0.91-1.08)
Insulin use®

Yes 1010/15496 111115496 0.93 (0.86-1.01)
Mo 1327 /20191 135420191 Q.97 (0.90-1.04)
Therapewtic intensity

Hone 25409272 2659272 093 (0.79-1.10)
Monotherapy  1673/21046 182021046 094 (0.858-1.00)
Dwal therapy 1548/16474 163316474 0.98 (0.91-1.05)
Triple therapy 2572392 27242392 090 (0.76-1.07)
Splrometry’

Yes E33/10681 95610681 087 (0.79-0.95)
Mo 1528/25339 155525339 0.99 (0.92-1.08)

06

Favors | Favors
SGLT-2i ; GLP-
i 1RA

——

HER (35% C1)

Pvalue for IRD per 100 PY
heterogeneity (95% CI)

-0.55 (-1.0% to -0.01)

37 -0.19 (-1.43 ta 1.05)
-0.61 (-1.22 to 0.01)

A2 -0L.82 {-2.5% to 0.95)
-0.04 (-0.80t0 0.53)

07 0,43 (-0.50 10 1.36)
052 (-1.17 ta 0.14)

21 0.15 (-0.56 to 0.86)
—0.50 [-1.33 1o 0.34)

Jl -0.26 (-0.92 to 0.41)
-0.08 (-0.96 to 0.79)

0.89(-1.13 10 2.91)
11 -1.18 {-2.29 to -0.06)
0,40 (-0.67 to 1.47)

o9 -1.69 (-4.79 10 1.41)
034 (-0.85 0 0.17)

5% -0.34 (-1.11 ta 0.43)
-0.17 (-0.93 to 0.60)

A5 -0.58 (-1.42 to 0.27)
-0.27 (-0.%% to 0.46)

-0.28 (-1.01 ta 0.45)
066 (-1.43 0 0.11)
T4 -0.14 (-1.0% to 0.81)
-2.13(-5.43 0 1.17)

03 -1.57 {-2.67 to -0.43)
-0.08 (-0.70 1o 0.55)

Favers | Favors
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Take Home message

1. COPD Exacerbation?| ZITt & 0f| =5 Q1X}

1) Blood lab : serum IgG - d&'H?| 2t &S5 COPDEx 1

2) CT images : Airway mucus plug, emphysema - COPDEx 1

3) Pulmonary pressure : High TR gradient - Day alive and out of hospital |

2. COPD Exacerbation2| 29l
1 Infection

)
2) Eosinophil/systemic inflammation
3) Treatment related factor
4) Comorbidities

3. COPD Exacerbation2| 0|2} & X|&

1)  Infection — Vaccination (RSV, Covid)

2)  Eosinophil inflammation — Dupilumab, Mepolizumab, Benralizumab

3) Non eosinophilic inflammation - Ensifentrine

4)  Treatment related factor — optimal PIF, 1 &(>70), FEV1<35%, RV &7} 2Xt= DPI H| AT 7t

5) Comorbidities — DM control (GLP-1Rc agonist & SGLT inhibitor more favorable than DPP4 inhibitor)
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Thank you
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