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Biologicals Work in
Asthma, But In COPD ..

Transformed management of severe asthma,
approved @23 years

In COPD Anti- IL-4/13r blocker, Dupulimab approved

Biologicals are the future as OAD management is
shifting to ‘Precision Medicine’ from Traditional
Medicine

|dentify Treatable Trait

Offer Treat to Target
“Medicine’




Biologicals in COPD : Why & When ?

EXACERBATIONS
~ 67% exacerbate on SITT onorawa |
~ 50% exacerbated despite add on (T
Roflumilast/ Macrolides o +awar | ) GOLD 2025
'fbloc')d |
Type 2 inflammation in COPD: l N |
_ _ e L — LABA+LAMA+ICS*J—'§§’S'3°3"00
T Future risk of exacerbations in ‘f |
exacerbators i
Some with COPD & Asthma (ACO) _ ﬂf -| . hl —*
oflumilast zithromycin upiluma
~ 40% exacerbation S in COPD are chronichonZhgilﬁsJ ?;f{:;ffs':'nﬂ;/?;/g J bfg:zz;t:s J /
eosinophilic

Treatable trait : Eosinophilic COPD
European Journal of Internal Medicine 2024.05.011



Microbicme Smoke/pollutants Oxidative stress

Anti-ST2 |

Viruses

. Goblet cell
Airway epithelium

g <
.....
. -

oy

An\

(itepekimab,
MEDI3506)

ILC2 >
- e o
IL- Eosinophil Th2 cell

Inflammation in COPD is Type 2 too..

)

Anti-IL-5 (mepolizumab),

Anti-IL-5R (benralizumab)

TYPE 2 INFLAMMATORY CYTOKINES l /
i “
e 1Y W Anti-IL-4
ol IL-5 \IL-4 IL-131 (d ab)

Am J Respir Crit Care Med : 208 ; 4, 395-405,2023
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Dupilumab for COPD with Type 2 Inflammation Indicated by
Eosinophil Counts

Surya P. Bhatt, M.D., M.S.P.H., Klaus F. Rabe, M.D., Ph.D., Nicola A. Hanania, M.D., Claus F. Vogelmeier, M.D., Jeremy Cole,
M.D., Mona Bafadhel, M.D., Ph.D., Stephanie A. Christenson, M.D., Alberto Papi, M.D., Dave Singh, M.D., Elizabeth Laws, Ph.D.,
Leda P. Mannent, M.D., Naimish Patel, M.D., et al., for the BOREAS Investigators™

'+ Phase 3, double-blind, randomized trial c {
.~ + COPD who had a blood eosinophil count of at least 300 per uml and i g g /.
an elevated exacerbation risk despite use of standard triple therapy < /
004E 77— |
. 0 4 8 12 16 20 24 28 32 36 40 44 48 52 |
+ Dupilumab (300 mg) or placebo subcutaneously once every 2 weeks Hos :
Pl:;:bto * 471 470 466 461 457 457 456 451 451 449 445 442 441 437 // /
Dupilumab 468 467 465 464 462 460 458 457 456 454 451 450 448 437 / /
| /
Prebrom:.l:;_ilator FEV; (// /// /
I 0.28 // /
: . : * 30% reduction in ‘ s ) / |
COPD with T2 inflammation ( AEC > 300 ) had exacerbations ;; 5 Mm / /
fewer exacerbations, better lung function and [ /
: « 160 ml FEV, o =iy
QolL, and less severe respiratory symptoms - ZEEREE L T E

upilumab 467457 454 446 449 443 415 410 426 -
/ B
/0 /7S R
/ / / / / Pl -~ S



Dupilumab for COPD with Blood Eosinophil
o Evidence of Type 2 Inflammation

Authors: Surya P. Bhatt, M.D., M.S.P.H,, Klaus F. Rabe, M.D., Ph.D., Nicola A. Hanania, M.D., Claus F. Vogelmeier, M.D.,

sing the Curtain on the
Mona Bafadhel, M.D., Ph.D., Stephanie A. Christenson, M.D., Alberto Papi, M.D. ® , +n , for the NOTUS

'US COPD Trial

2 08 Placebo 0.8
NOTUS, Dupilumab
reduced exacerbations by i g o
a magnitude never seen sl ¥ ol |
before with an PR R AR B

investigational biologic in a
phase 3 COPD clinical
study

DOI: 10.1056/NEJMo0a2401304

V.52

No Effect of
Age '
Sex

Dupilumab

34% reduction in

exacerbations Smoking

LS Mean Change from Baseline

in Prebronchodilator FEV, (liters)
o o o o
o o o &
o S 5] N
a 1 1 1 1 1
:
1
1
1
' t +—t |
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

139 ml FEV, FEV1
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o o . . % The NEW ENGLAND
Biologicals in COPD: {27 journaL e meprcine
EDITORIAL (FREE PREVIEW )
Biologics for COPD — Finally Here

Alvar Agusti, M.D., Ph.D.

Dupilumab for COPD with Type 2 Inflammation Indicated by Dupilumab for COPD with Blood Eosinophil
Eosinophil Counts . .
| | | Evidence of Type 2 Inflammation
rya P. Bhatt, M.D., M.S.P.H., Klaus F. Rabe, M.D., Ph.D., Nicola A. Hanania, M.D., Claus F. Vogelmeier, M.D., Jeremy Cole,

, Mona Bafadhel, M.D., Ph.D., Stephanie A. Christenson, M.D., Alberto Papi, M.D., Dave Singh, M.D., Elizabeth Laws, Ph.D., Authors: Surya P. Bhatt, M.D., M.S.P.H., Klaus F. Rabe, M.D., Ph.D., Nicola A. Hanania, M.D., Claus F. Vogelmeier, M.D.,
Leda P. Mannent, M.D., Naimish Patel, M.D., et al., for the BOREAS Investigators™ Mona Bafadhel, M.D., Ph.D., Stephanie A. Christenson, M.D., Alberto Papi, M.D. . +1 , for the NOTUS

Published July 19, 2023 N Engl J Med 2023;389:274-275 D Published May 20, 2024 DOI: 10.1056/NEJMoa2401304

COPD with type 2 inflammation ( AEC > 300 ) on dupilumab had fewer

exacerbations, better lung function and QoL, and less severe respiratory

symptoms than those who received placebo

No Signal for Safety



Biologicals in COPD: Finally Approved

EDITORIAL (FREE PREVIEW )
- The NEW ENGLAND L :
“/°.) JOURNAL of MEDICINE Biologics for COPD — Finally Here

Alvar Agusti, M.D., Ph.D.

Dupilumab for COPD with Type 2 Inflammation Indicated by Dupilumab for COPD with Blood Eosinophil
Eosinophil Counts . .
| | | Evidence of Type 2 Inflammation
Surya P. Bhatt, M.D., M.S.P.H., Klaus F. Rabe, M.D., Ph.D., Nicola A. Hanania, M.D., Claus F. Vogelmeier, M.D., Jeremy Cole,

M.D., Mona Bafadhel, M.D., Ph.D., Stephanie A. Christenson, M.D., Alberto Papi, M.D., Dave Singh, M.D., Elizabeth Laws, Ph.D.,  Authors: Surya P. Bhatt, M.D., M.S.P.H., Klaus F. Rabe, M.D., Ph.D., Nicola A. Hanania, M.D., Claus F. Vogelmeier, M.D.,
Leda P. Mannent, M.D., Naimish Patel, M.D., et al., for the BOREAS Investigators™ Mona Bafadhel, M.D., Ph.D., Stephanie A. Christenson, M.D., Alberto Papi, M.D. ., +n , for the NOTUS

Published July 19, 2023 N Engl J Med 2023;389:274-275 D Published May 20, 2024 DOI: 10.1056/NEJMoa2401304

COPD with type 2 inflammation ( AEC > 300 ) on dupilumab had fewer

exacerbations, better lung function and QoL, and less severe

respiratory symptoms than those who received placebo

No Signal for Safety
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Mepolizumab for Eosinophilic Chronic Obstructive

METREX & METREO Pulmonary Disease

Authors: lan D. Pavord, D.M., Pascal Chanez, M.D., Ph.D., Gerard J. Criner, M.D., Huib A.M. Kerstjens, M.D., Ph.D.,
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Benralizumalb: AntiIL - 5r Blocking Monoclonal antibody

International Journal of Chronic Obstructive Pulmonary Disease Dove

o) SHORT REPORT

Benralizumab Prevents Recurrent Exacerbations
in Patients with Chronic Obstructive Pulmonary
Disease: A Post Hoc Analysis

Dave Singh', Gerard | Criner?, Alvar Agusti®, Mona Bafadhel*, Johan Séderstrém (2°, Exacerbation events Grude rate
Gabriela Luporini Saraiva ¢, Yue Songs. Idlir Licaj7. Maria Jisone'. Ubaldo | Martin®, loannis Psallidas® Benralizumab  Placebo |Benralizumab  Placebo Rate ratio (95% CI) | p values
30 days
Moderate/severe 14 62 1.67 4.55 i 0.40(0.22, 0.72) 0.0022
H . Moderate 1 45 1.31 3.30 0.46(0.24,091) | 0.0247
« Subgroup of COPD with: 5
Severe 3 17 0.36 1.25 : 0.33(0.08,1.30) | 0.1133
« > 3 exacerbations on Triple therapy
. Moderate/severe 48 127 193 3.74 : 0.58 (0.41,0.81) | 0.0017
° > :
Basellne AEC—3OO Moderate 40 103 161 3.03 0.60 (0.41,087) | 0.0071
H s 8 24 0.32 0.71 E 0.48(0.16,1.43) | 0.1862
« Benralizumab ( 100 mg/month) reduces :

T T T 1
1.0 15 20 25 3.0

Favors benralizumab 100 mg ¢———— ———— Favors placebo

|

ctive Pulmonary Disease 2023:18

risk of exacerbations @ 30- and 90-days

post exacerbation ( vulnerable period ) [

International Journal of Chroni



Cigarettes smoke
( and other irritants)

What
More to ,'/\ :

CXCL9 . . 2
ﬁ CXCL10
CXCL11 ® o @
T a rg e t I n Epithelial cell Alveolar macrophage

Tar-8 Ch t!ct'cf }
emo 1 aclor
C O P D () CTGF IL-8 , CXC chemokines, LTB4
y N pY
CCR2

% &

‘COPD |S fibroblasts Neutrophils Monocytes
characterized by CD8+ lymphocytes
different biological JAntitripsine
pathways known as Fibrosis Destruction Mucus
en d Otype S’ Proteases Neutrophils elastase
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- +Proinflammatory cytokine

/
/
7

/+TNF Alpha : TNF Alpha

+~ 70% of emphysema

+ Cascade of inflammatory mediators
+ Pro-inflammatory cytokines (IL-1),
+ Chemokines ( CXCL -8 )
+ Proteases (MMP 9 & 12)

+ TNF alpha inhibitors :

+ Infliximab

IXi 3 No beneficial Effect
+ Etanercept : ? 1 infections

More Pneumonia’s & Cancers : Signal for Non-Safety

TNFa blocker

i

TNFa Receptor




+ Neutrophilic Cytoklne

+ Stimulates CXC Receptors 1 & 2
+Increased Levels in BALF in COPD
+ABX IL-8 :

GROw ,
<+——— NAP-2 [
ENA-78 '

Mild | Dyspnea

Rest no Effect

+ CXCRZ2 receptor antagonist : Navarixin

| Dyspnea, FEV, 1
Current smokers

Chemotaxis |
Elastase release v
Superoxide release

Adverse Event : ~
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6 Chemokines & 5 Receptors

|
| / |

:j[’étfgeting Type 3 Inflammation in COPD

/

Sy

o
DRt 0 d

Crucial for host defense IL-17 & Blocker s

i I IL-17RC
Stimulates Inflammation & damage e

Studies mostly in asthma receptor
Secukinumab: Neutralize IL-17A

Mild FEV, 1 only
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Biologicals in
COPD : Anti-TSLP

+ Epithelial cytokine (IL-7 like cytokine)
+ Increased in viral induced AE-COPD

+ lezepelumab : Undergoing Phase 2a
COURSE, clinical trial in > 2 AE COPD’s

+17% | exacerbations AEC > 150 cmm
+ 37% | exacerbations AEC > 300 cmm
+ Better lung functions & QoL
+ No safety signal

But not statistically significant

~mation




Biologicals in COPD:
Alarmins -Anti-IL - 1\,§ |
O 3/ ST2r L3 recepeor

Endogenous danger signalling IL-33(sST2L) 4\/ e N
. . . . receptor \
; .

Crucial cytokine in viral AE-COPD

CD4' (ThO)
Phase 2 : Reduced AE, 1 FEV, ( 90 ml) in
former smokers
/
No significant AE’s

AERIFY 1 & 2 ongoing in former smokers

Phase 2 : Improved QoL but no other effect

No Signal for Safety
Lancet Rgspir Med. 2021;9(11):1288—-1298



Conclusions:

COPD is Heterogenous : Type 1 (60%), & Type 3 (?)
inflammation
Common is and progression despite maximized therapies

SITT in COPD is nearly last frontier but patients suffer with Symptoms,
Exacerbations, | Lung functions & QoL

Biologicals are treat to target therapies being studies extensively to fill the GAP
COPD with Type 2 inflammation -

COPD with Type 1 inflammation lies with Anti TSLP and Anti IL-33 biologicals




N " Follow-up Pharmacological Treatment
N h Figure 3.9

DYSPNEA EXACERBATIONS

LABA or LAMA LABA or LAMA J
. if blood
| I eos < 300 |

if bloed

LABA + LAMA* LA LA J e0s 2 300

1

if blood
€05<100 it piood
€0s = 10

« Consider switching inhaler device or __) LABA+LAMA +ICS* %50
molecules

* Implement or escalate
non-pharmacological treatment(s)

» Consider adding ensifentrine

¢ Investigate (and treat) other causes

of dvsonea Roflumilast Azithromycin Dupilumab
Ve FEV1 < 50% preferentially i chronic
_ chronic bronchitis former smi bronchitis

*Single inhaler therapy may be more convenient and effective than multiple inhalers; single inhalers improve adherence to treatment.

Consider de-escalation of ICS if pneumonia or other considerable side-effects. In case of blood eos = 300 cells/pl de-escalation is more
likely to be associated with the development of exacerbations.

Exacerbations refers to the number of exacerbations per year.
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Treatment Failures as Outcome :

OBJECTIVE: More In Prednisolone Group
To compare the Benralizumab, alone or in combination with Tra— ~@- Pooled-BENRA gros
prednisolone, as a treatment for Eosinophilic Endotypes of 90 Mateey g
Asthma and COPD Exacerbations 2 M
3 Groups : 55 O .,
£ S ——,
1. BENRALIZUMAB + PREDNOSOLONE $E ¥ ~
o F “ . |
2. BENRALIZUMAB Only ¥ a0
3 PREDNISOLONE 199 Hr o35 (95% €1 0-25-0-61); lag-rank p=0-0003
. o T T T T 1 T 1 T T | 1

0 1 2 3 4 5 ] 7 8 9 10 11

ime (weeks)
MNumber at risk Time (weeks)

Pooled-BENRA group 105 98 86 79 79 72 68 ob G5 Bl 59 oo
PRED group 53 4b iy 33 28 24 22 20 16 15 14 12

287 patients were screened for study inclusion. €
158 patients who met inclusion criteria of acute

eosinophilic exacerbation of asthma or COPD
,were randomly assigned to one of the 3 groups

%

e

Treating eosinophilic exacerbations of asthma and COPD @+§ ®

Th ionificant reduction in treat t fail isk with benralizumab (ABRA): a double-blind, double-dummy,
ere was a SignitiCant reauction in treatment ratliure ris active placebo-controlled randomised trial

i n p O O I e d = B E N RA CO m p a re d Wit h P R E D at 3 0 d ays a n d n O Sanjay Ramakrishnan, Richard E K Russell, Hafiz R Mahmood, Karolina Krassowska, James Melhorn, Christine Mwasuku, lan D Pavord, m
. Laura Bermejo-Sanchez, Imran Howell, Mahdi Mahdi, Stefan Peterson, Thomas Bengtsson, Mona Bafadhel
difference between BENRA and BENRA plus PRED

JAMA.2025:33 143-152.d0i:10.1001/ijama.2024.22700




Luture 18
Here. ...

Phase III ARNASA) is
investigating astegolimab
with once every four
weeks and once every

fortnight, versus placebo.

Trials to watch: Four biologics
concluding pivotal COPD trials

As the first biologic for COPD could soon be approved by the FDA, other
candidates are coming to the end of pivotal studies.
Abigail Beaney July 25,2024

The AERIFY-1 and
AERIFY-2 Phase III
trials Itepekimab in
former and current
smokers
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