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Outline of Biologic Therapy Presentation

* An illustrative case.

® Are we aiming for remission?

® The roles of IL-4 and IL-13.

® BOREAS - off label but interesting.

® Summary




Case 1




Mr. C
03-Year-Old Man With Late-Onset Asthma

 Presented with asthma exacerbation to the ER 7 years
ago
- Nasal polyp surgery 8 years ago and no history of
asthma previously
 Nasal congestion, partial anosmia has returned
« Asthma episode appears to have occurred following
Age: 68 ingestion of NSAID
sendersfee )« Former smoker (15 pack-years); quit >20 years ago.
* On disability leave from employment in an auto factory
because of frequent asthma exacerbations in past 3
years




Mr. C
03-Year-Old Man With Late-Onset Asthma

Medications at Referral

« Budesonide/formoterol 200 mcg;
2 inhalations BID

« Budesonide 200mcg; 2 inhalations BID
Age: 68 * Montelukast 10 mg; QD
gender:Male )« Nasal ciclesonide; 3 sprays each nostril QD




Mr. C
68-Year-Old Man With Late-Onset Asthma

Clinical status:

« ACT 7/25

« ACQ6 3.1

* ER visits every 6 to 8 weeks

Age: 68 « Absent from work
Gender: Male )




Should we be concerned about short
courses of prednisone?
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Treatment of exacerbations with SCS increases the risk of
comorbidity development in a dose-dependent manner

Patients (218 years) with active asthma requiring SCS compared with the reference category of >0-<0.5g cumulative exposurel
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44% of adults with asthma reported OCS use in the past 12 months?

Cumulative OCS | Osteoporosis Diagnosis : Type 2 Diabetes Cardio-/Cerebrovascular
Pneumonia : .
Exposure? and Fracture Mellitus Disease

0.5to<1.0¢g
1.0to <2.5¢g
2.5to<5g
5to<10¢g
210 g

HR (95% CI) vs reference of >0 to <0.5 g cumulative OCS exposure

1.34 (0.74-2.44)
2.60 (1.48-4.56)
2.39 (1.20-4.79)
4.96 (2.56-9.63)

5.79 (2.82-11.88)

1.17 (0.97-1.42)
1.70 (1.41-2.05)
2.52 (2.02-3.14)
3.36 (2.65-4.26)
3.98 (3.09-5.14)

1.16 (1.01-1.34)
1.37 (1.18-1.58)
1.34 (1.11-1.63)
2.03 (1.65-2.50)
2.59 (2.07-3.24)

1.14 (0.98-1.32)
1.42 (1.22-1.66)
1.79 (1.49-2.14)
1.96 (1.59-2.41)
2.23 (1.79-2.77)

Most adverse effects become significant above 0.5 to <1.0 g, equal to 4 lifetime “bursts

HR, hazard ratio.

aFor cumulative systemic CS exposure, HR are presented per 1.0 g increase in cumulative SCS dose as a continuous variable.t
1. Price DB et al. J Asthma Allergy. 2018;11:193-204. 2. Price D et al. NPJ Prim Care Respir Med. 2014;24:14009.

1



44% of adults with asthma reported OCS use in the past 12 months?
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Mr. C
68-Year-Old Man With Late-Onset Asthma

Labwork:

* Blood eosinophil count 500 to 700
Serum IgE 465 iU/ml

P ANCA negative

Gender:Male ) Aspergillus IgG negative

Sputum eosinophils — not done
FeNO - not done




13

Mr. C has Markedly Impaired Lung Function,
Abnormal CT

Spirometry FEV,=58% of predicted ° B30 A
Asthma Control Test 7 out of 25 (poorly controlled)

Thorax CT Scan mild cylindrical right upper lobe
bronchiectasis with mucus plugging

Adherence >809, controller therapy adherence __/ 1250005

(pharmacy records) 210r35




Mr. C
68-Year-Old Man With Late-Onset Asthma

« A biologic therapy for severe asthma is
started - benralizumab.

Age: 68
Gender: Male )




Inflammatory, Immunologic, and Pathobiologic Features Leading to Severe Asthma.

Inflammatory mechanisms and pathobiologic features leading to severe asthma




Should our therapy be driven by the
blood eosinophil signal?
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Blood Eosinophils in Asthma: Relationship to Exacerbations and
Control

A B

Adjusted RR (953% Cl) Adjusted OR (95% CI)
201-300 cells per plL (n=25882) = 0-94 (0-91-0-98) 201-300 cells per pl (n=25882) = 0-92 (0-90-0-95)
301-400 cells per pl (n=15030) - 1-08 (1-03-1-13) 301-400 cells per plL (n=15 030) - 0-86 (0-83-0-89)
401-500 cells per pL (n=8659) - 1-16 (1-09-1-24) 401-500 cells per plL (n=8659) - 0-80 (0-77-0-84)
501-500 cells per pL (n=4928) —- 1-34 (1-24-1-45)

501- 600 cells per pL (n=4928) 072 (0-6B-07F7)

701-800 cells per pl (n=1631) — 1-49 (1-31-1-70) 701-800 cells per pL (n=1631) — 0-63 (0-57-0-70)
801-900 cells per pl (n=947) —— 1-58 (1-33-1-87) 801-900 cells per pL (n=947)  —=— 0-62 (0-54-0-71)
901-1000 cells per plL (n=1019) —_— 202 (1-72-2-36) 901-1000 cells per pl {(n=1019) —— 0-59 (0-52-0-68)
el e T L —— 232(199-271) =>1000 cells per pL (n=1019) 0-48 (0-42-0-55)
'CI'I'E 'U'I'? 1-0 1!5 2I-ﬂ 2[5 I .0.'.3 BI_S .D.!? 10 1'.5 2'.:]
Adjusted RR Adjusted OR
: Adjusted rate ratios (RRs) Adjusted odds ratios (ORs)

for severe exacerbations

for overall asthma contr



SPECIALIST CARE; SEVERE ASTHMA CLINIC IF AVAILABLE

Assess and treat severe asthma phenotypes contd

Continue to optimize management as in section 3 (including inhaler technique, adherence, comorbidities, non-pharmacologic strategies)

. . . \
é 8 Consider add-on biologic Type 2-targeted treatments -
Eligibility Predictors of asthma response
. - Consider add-on Type 2- Anti-1gE (omalizumab) What factors may predict good
targeted biologic therapy Is the patient eligible for anti-IgE for severe allergic asthma?* asthma response to anti-IgE? Extend trial e
for patlsntt§ ptty - Sensitization on skin prick testing or specific IgE * Blood eosinophils 2260/pl ++ 2 oz
exacerbations or poor + Total serum IgE and weight within dosage range * FeNO 220 ppb +
symptom control on high X - ;
dose ICS-LABA, who have » Exacerbations in last year + Allergen-driven symptoms + unclear
i\;:d;nrﬁet?frr*ype 2 * Childhood-onset asthma + Clieess Ghe
infammatio if eligible™; Good e
« Consider local paxer trial for at least asthma
e“gibilli)t.)g :.riteriad, Anti-IL5/ Anti-IL5R (benralizumab, mepolizumab, reslizumab) What factors may predict good 4 months and response?™ tGo'?; trespt:n:eth
comorbidities an . o T2-targeted thera
el 6 o EeEes Is the patient eligible for anti-IL5/anti-IL5R for severe eosinophilic asthma?™ asthma response to anti-IL5/5R? ERE [EHpense . it
when choosing between « Exacerbations in last year + Higher blood eosinophils +++ .
available therapies « Blood eosinophils, e.g. 2150/pl or 2300/pl » More exacerbations in
« Also consider cost, dosing previous year +++
frequency, route (SC or IV), L * Adult-onset of asthma ++ STOP add-on
patient preference » Nasal polyposis ++
Consider switching
- : to a different Type
Anti-IL4R (dupilumab) What factors may preditft good 2-targeted therapy,
Is the patient eligible for anti-IL4R for severe eosinophilic/Type 2 asthma?* asthma response to anti-IL4R? if eligible™
- Exacerbations in last year + Higher blood eosinophils +++ o
. . ) « Blood eosinophils 2150 and <1500/ul, or FeNO 225 ppb, » Higher FeNO +++
Which biologic or taking maintenance OCS
is appropriate to
start first? no
Little/no response
to T2-targeted therapy
Anti-TSLP (tezepelumab) What factors may predict good
Is the patient eligible for anti-TSLP for severe asthma?* asthma response to anti-TSLP?
« Exacerbations in last year « Higher blood eosinophils +++
* Higher FeNO +++
4
w Eligible for none? Return to section 7 —

No evidence of Type 2 airway inflammation. Go to section 10
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d Anti-lgE (omalizumab)

What factors may predict good
Is the patient eligible for anti-IgE for severe allergic asthma?”™ asthma response fo anti-IgE?
= Sensitization on skin prick testing or specific IgE

« Total serum IgE and weight within dosage range

J ppo
« Exacerbations in last year  Allergen-driven symptoms +
« Childhood-onset asthma +

nol 1




WITIA 7,
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d Anti-ILS / Anti-IL5R (benralizumab, mepolizumab, reslizumab)

What factors mﬂy pred.-ct good
Is the patient eligible for anti-IL5 / anti-ILSR for severe eosinophilic asthma?” asthma respy anti-[l 5/5R7?
+ Exacerbations in last year :_Higher blood eosinophils ++

» Blood eosinophils, e.g. 2150/ul or 2300/l » More exacerbations in
previous year +++

T « Adult-onset of asthma ++
« Masal polyposis ++

no
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3 Anti-IL4AR (dupilumab)

What facmrs ma_r pred.-ct good

Is the patient eligible for anti-IL4R for severe eosinophilic/Type 2 asthma ?*

- Exacerbations in last year . ngher blood EﬂSlﬂﬂphllE +++

+ Blood eosinophils 2150 and £1500/ul, or FeNQ 225 ppb, » Higher FeNO +++
or taking maintenance OCS

I a




Anti-TSLP (tezepelumab) What factors may predict good
5[0 - [SIP?

Is the patient eligible for anti-TSLP for severe asthma?”™ -
« Exacerbations in last year

| « Higher FeNO +++




Mr. C
68-Year-Old Man With Late-Onset Asthma

« A follow-up is booked 4 months after the
introduction of biologic therapy -
benralizumab.

Age: 68
Gender: Male )




Mr. C
Evaluation on Biologic Therapy: 4 months

Clinical status:

« ACT 8/25

« ACQ6 2.7

« No ER visits, no prednisone
N  Still absent from work
Gender:Male )« Spirometry unchanged.




Mr. C
Decision on Biologic Therapy: 4 months

You would:
« Continue the current biologic therapy.
« Discontinue the current biologic therapy.

« Switch to an alternative biologic therapy of a different
Age: 68 class.

Gender: Male / ° Phone a friend.




Mr. C
68-Year-Old Man With Late-Onset Asthma

« After 12 months on biologic therapy -
referred to the Asthma & Airway Centre
because he continued to have

Age:e8 exacerbations requiring prednisone every

| / 6 to 8 weeks despite ICS/LABA and a
biologic therapy.




Mr. C
03-Year-Old Man With Late-Onset Asthma

Clinical status at referral:

« ACT 8/25

« ACQ6 3.2

* 4 bursts of prednisone in the previous 12 months.
N - Inhaler technique adequate

cender:tale — J « Adherence to inhaled therapy (per pharmacy records)
>80%

Negative skin prick tests to common aeroallergens
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03-Year-Old Male With Late-Onset Asthma

Mr. C

(WVeniolind 00,00 mg

Lower Upper | Predicted | Observed Observed Percent
Spirometry Limit  Limit Value Pre % Pred. Post % Pred. Change
FWCiL}) 3.4 53 43 wo3AT = T3 O 346 T3 -0
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Mr. C
68-Year-Old Man With Late-Onset Asthma

)

P

« The patient is switched to dupilumab.

Age: 68
Gender: Male )

_




Mr. C
Evaluation on Alternative Biologic Therapy: 6
months

Clinical status:

« ACT 24/25

« ACQ6 0.4

« No ER visits, no prednisone
N  Still absent from work
Gender:Male )« Spirometry normal.




2 Mr. C

Lower Upper | Predicted | Observed Ob==rved Percent
S pirometry Limit  Limit Value Pre % Pred. Post % Pred. Change
FWCiL) 33 53 43 476 110 4 6B i -1.6
FEW1{L) 2.3 3.2 3.43 108 365 115 6.2
FEVAIFVC %) 66 75 T2 7B B.O
PEF[LIS} 7.4 11.1 140 1.7 148 5.8
FEF30(LIS) LMz M-E1%, FE5% 357 228 B4 387 111 331
FEFTS{LIS) LMD M-22%, PSR 1.01 0.70 70 1.16 115 &4 B
B} — . Pre-Post Selected Flow-Volume Loops c
MV [L/min} 0% —— 130% 127 — —
Raw [cmHZ0NS | —55% — =177 75 77 mE| . [F - O dupiiumaii(e
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Frequent Exacerbations Lead to Increasing Airflow
Limitation

Patients with well-controlled asthma at baseline followed for 3 years (N=128)*

Lung Function (Post-BD FEV,)

Post-BD FEV, Post-BD FEV, Post-BD FEV,
0 -13.6 mL/year -41.3 mL/year -58.3 mL/year
=
£ -50
)
. -100
a)
=
+  -150
o
o
£ -200
oy B No exacerbations
(= .
& -250 | M One exacerbation’ Asthma exacerbations could have
ot B Two or more exacerbations’ Iong-term adverse consequences on
~300 — . 5 ; airway structure and function

Time (years)

. 'Severe exacerbation was defined as worsening asthma requiring at least 3 d




Low FEV, Is a Predictor of
Future Severe Exacerbations

Adults with moderate-to-severe asthma over a 36-month follow-up period (n=1865)

P<0.0001
2.0 —
1.59

..é P=0.0018 ) (1.29-1.95)
=
o’'c 1.19
= 9o
= g (Reference)
= 1.0
E § 59%
G () Greater
o 2 risk
X O
o 5 0.5
- un
o
I

0.0

>80 (Normal) 50-79 (Mild to moderate) <50 (Severe)
Baseline FEVpp

or age at index date, smoking status, BMI, gender, rhinitis, chronic sinusitis,

> N rc1a re, 1000 all g\ anxie



All-cause mortality,
relative risk* (95% Cl)

Reduced FEV; Is Associated With Increased Mortality

25-year follow-up in adult patients with asthma (n=1075)

6.0

5.0

4.0

3.0

2.0

1.0

0.0

1.0
(Reference)

P<0.001
4.8
(1.6-7.1)
P<0.001
2.9
(1.2-3.7)

>80
(Normal)

50-79
(Mild to moderate)

Baseline pre-BD FEV,pp

<50
(Severe)




What accounts for these improvements?



Type 2 Inflammation in the Airway |s Characterised by
Type 2 Cytokine Activity!®

Trigger Eplthellum actlvatlon
__(eq, aIIergens V|ruses) il i

IL-4 and IL-13
play a central role in

A Type 2 inflammation

@ ThOcell
e

Th2 activation

L Th2 cell
‘ ‘IL-4

IL-33, IL-25,
TSLP

Dendritic cell

Type 2 duction
IL-5 IL-4
Eosinophil activation in bone marrow i IL-13
SRR
l e
Eosinophil Chemokine upregulation— g ° Goblet cell hyperplasia
Inﬂammatory cell (/(eg eotaxin, TARC) >3 o glbr03t|hs I t o
~» Smooth muscle contractili
\ trafflcklng to tissue Basophil Mast cel IgE y

ael E, Reddel HK, Severe and Difficult-to-Treat Asthma in Adults, 377, 965-976. Copyright © (2017) Massachusetts Medical Society. Reprinted with permlsswn from Massach
eukin; ILCZ Type 2 innate lymphoid cells; TARC=thymus and activation-regulated chemokine; ThO=naive T- helper ceII Th2=Type 2 T-he

& W

B cell class switching/IgE production

-50. 2. Fahy JV. NatRevlmmunoI 2015 15(1) 57 65 3. Israel E, Reddel HK. N Eng




Airway Epithelial Remodeling Is Evident in
Moderate-to-Severe Asthma

Increased Airway Epithelium, Lamina Reticularis, and Goblet Cell Hyperplasia Evident in

Normal

H&E stain

Anti-retinoblastoma
Ab demonstrates cell
proliferation
(increasing brown-
colored cells)

Moderate and Severe Asthma

Moderate Asthma Severe Asthma
Epi LR

PN P v
744, } Increased Epi
WA

A
N .} Increased LR

Increased number
and size of mucus-
producing goblet cells




Postmortem Lung Autopsies Demonstrate
Thickening of RBM and Increased ASM in Fatal Asthma!

Bronchial Thickness of RBM Is Increased in

a Fatal Asthma Case Compared to Control®

~ 2.6-year-old
. fatal asthma

In Large Airways, ASM Is Increased in
Fatal Asthma Cases?

19.5-year-ol .
fatal asthma

S

aReprinted from Malmstrom K et al. Respir Res. 2017;18(1):94. https://creativecommons.org/publicdomain/zero/1.0/
ASM, airway smooth muscle; RBM, reticular basement membrane.
1. Malmstrom K et al. Respir Res. 2017;18(1):94.

21




High Mucus Plug Scores Associated With Elevated

Type 2 Cytokine Expression in Sputum

IL-13 IL-5
c 30- __P<0001 p 005 < 304 P < 0.001
< 1
@ P <0.05 : B < P < 0.001
g |—|" . g 254 pP<0.01 —
o - o —_— *
x T x
L L
: 'I' iﬁ : i ==
c c
b o) . b )
Q - Q
N - N .
® ® 1 :
€ 1 €
|- |-
o (=) ’ . .
< 10 . . Z i .
o o
o o
- . - .
5 | Before steroid After steroid 0l Before steroid After steroid
I Healthy [ Zero [ Low [ High

Increased mucus plugging
is also associated with:

* Reduced lung function
(FEV,, FVC, FEV,/FVC)

e Sputum and blood
eosinophilia

» Elevated FeNO (high
mucus scores only)




s Mr. C enjoying a remission on
treatment?



Rostrum

An expert consensus framework for asthma ®) Check for updates
remission as a treatment goal

Andrew Menzies-Gow, PhD,? Mona Bafadhel, PhD,” William W. Busse, MD,° Thomas B. Casale, MD,*

Janwillem W. H. Kocks, MD, PhD,%%9 lan D. Pavord, MD,” Stanley J. Szefler, MD," Prescott G. Woodruff, MD,’
Alexander de Giorgio-Miller, PhD,’ Frank Trudo, MD,* Malin Fageras, PhD,' and Christopher S. Ambrose, MD™
London, Oxford, and Cambridge, United Kingdom; Madison, Wis; Tampa, Fla; Groningen, The Netherlands; Singapore; Aurora, Colo;
San Francisco, Calif; Wilmington, Del; Gothenburg, Sweden; and Gaithersburg, Md

Menzies-Gow JACI 2020



Clinical Remission on Treatment

Clinical Remission off Treatment

For 212 months:

Sustained absence of significant asthma symptoms based on
validated instrument, and

Optimization and stabilization of lung function, and

Patient and HCP agreement regarding disease remission, and

No use of systemic corticosteroid therapy for exacerbation
treatment or long-term disease control

Same criteria maintained without asthma
treatment for 212 months

Complete Remission on Treatment

Complete Remission off Treatment

Clinical remission plus the following:

« Current, objective evidence of the resolution of previously
documented asthma-related inflammation (eg, reduced
blood or sputum eosinophil counts, FENO, and/or other
relevant measures), and

* In appropriate research settings: Current negative bronchial
hyperresponsiveness

Same criteria maintained without asthma
treatment for 212 months




How many on biologics achieve
remission?

0



Benralizumab Showed Benefits in Achieving

On-Treatment Clinical Remission

SIROCCO/CALIMA* (Benralizumab)

100

80

D
o

Patients meeting
criteria (%)
N
o

N
o

0

SIROCCO/CALIMA* (Benralizumab)

100

80

Patients meeting
criteria (%)
N B (o))
o o o

=)

I Placebo
B Benralizumab
14.8 .
11 77 14.5
6 months 12 months

On-treatment clinical
remission at 12 months

No OCS and zero exacerbations'

ACQ-6 <0.75

Pre-BD FEV, increase 2100 mL

14.8

6 months 12 months

ication data.

No OCS and zero exacerbations'
ACQ-6 <1.5

Pre-BD FEV, increase 2100 mL

iving OCS at baseline. "An exacerbation was defined as a worsening of asth ma resulting in use

rtico oids, or a ergency department visit or inpatient hosp



Dupilumab Treatment Led to On-

reatment

Clinical Remission Over 2 Years*®

QUEST and TRAVERSE' (Dupilumab)

On-treatment clinical

remission remission over 2 years

100
— B Year 1: placebo ¥ Year 2: placebo/dupilumab
©
“E’ 80 B Year 1: dupilumab B Year 2: dupilumab/dupilumab
.T_) —
28 60
e
JE
© 2 40
SRS
RS
5 20
o
o
o 0
QUEST TRAVERSE
Week 52 Week 48

(up to 100 weeks on-treatment)

No OCS and zero exacerbations

ACQ-5<1.5

Post-BD FEV,;pp 280% or
pre-BD FEV, increase 2100 mL




|s the anti-IL13 effect important?

' :



Dupilumab Reduces Sputum Eosinophils, Mucus Plugging and
Improves Ventilation in Patients With Moderate-to-Severe

Asthma
Study design
Single-center, randomized, double-blind, placebo-controlled trial
- Eligible Patients

Adults with uncontrolled moderate-to-severe asthma, airway hyperresponsiveness, and T2 immu

= ACQ-5 > 1.0, medium or high dose ICS with or without additional oral corticosteroids
= Alrway hyperresponsiveness: methacholine PC,, <4 mg/mL OR 215% decrease in FEV, during saline inhalation for sputum Induc

| improvement in FEV, after bronchodilator
= Type 2 inflammation: FeNO >25ppb OR sputum eosinophils 23% OR blood eosinophils 20.3x10%ells/L

Study Duration
22-weeks, consisting of a screening period of 4-weeks, a randomized treatment period of 16-we:

post-treatment follow-up period of 2-weeks

Intervention

Patients were randomly assigned at a 1:1 ratio to receive dupilumab (600mg loading dose follow
sub-cutaneous injections) or matching placebo every 2-weeks for a total of 16-weeks

Outcomes
Change from baseline (week 0) to end-of-treatment (week 16)
18
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Baseline Demographics

Dupilumab Placebo
(n=13)

g yaers 48(16) G0

Female sex 8 (62%) 4 (36%)

DMl Xo/m] 29 (5) 31 (4)

ACQ-5 score 20(1.1) 30(12)

QY RCOre 50(12) 38(12)
Spirometry

FEV, pre-BD %pueg 55 (21) 62 (20)

FEV, post-BD % 68 (22) 77 (21)

BD reversibility of FEV, (%) 19 (12-32) 22 (12-40)

FEV,/FVC post-BD % 63 (45 - 74) 66 (62 - 68)
Inflammatory Biomarkers

FeNO ppb 39 (24 - 55) 56 (32 - 86)

Sputum eosinophils % 35(05-1438) 25(1.5-118)

Blood eosinophils x10%cells/L 0.6 (02-0.9) 0.5(0.3-0.8)
Asthma Medications

ICS dose pg/day 1000 (500 - 1000) 1000 (750 - 1500)
DOLCSdepand@&l)). median (IQR), or n (%). 3 (23%) 3 (27%)
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Outcomes



Exploratory CT Outcomes

WALL AREA %

Difference; -2 0%
(95% CI-35 1o -0 4), p=0.02

I 2 |
-1.2% 0.8%
(95% Cl-2110-0.2) (95% C1-071023)
p=0.02 p=0.24

75~

=13 =13 n=9 n=9

LUMEN AREA

Difference: 2. 1mm?
(95% C1-06104 8), p=0.12
I —

1 6mm? 0 Smm?
(95% CI01103 1) (95% Ci-341023)
p=0.04 p=0 67

40—

.____——-.

ﬁ%

wk0 wk16 wk0 wk16
n=13 n=13 n=9 =9

Dupilumab -e- Placebo

GAS TRAPPING

Difference: -6 5%
(95% CI-116 10 -1 3), p=0.02
[ o

-4 5% 20%
(9S%CI-8610-04) (5% CI 17400
p=0.03 p=025

Gas Trapping %

wk0 wki6 wk0 wki8
=10 n=10 n=9 n=9

S Svenningsen... P Nair. Under review




Dupilumab Effects on Ventilation

Baseline, Week 0 Post-dupllumab, Week 16

mucus-, eos-

* BD responsive
defect, improved
with dupilumab )

mucus+, eos-

* BD non-responsive
defect, Improved
with dupilumab

defect, improved
with dupilumab

spummnophdsﬂ‘lo% mucus score=19 sputum ecsinophils=1 0%, mucus score=17




And then there’'s COPD...
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Dupilumab for COPD with Type 2
Inflammation Indicated by Eosinophil Counts

S.P. Bhatt, K.F. Rabe, N.A. Hanania, C.F. Vogelmeier, J. Cole, M. Bafadhel,
S.A. Christenson, A. Papi, D. Singh, E. Laws, L.P. Mannent, N. Patel, H.W. Staudinger,
G.D. Yancopoulos, E.R. Mortensen, B. Akinlade, J. Maloney, X. Lu, D. Bauer,
A. Bansal, L.B. Robinson, and R.M. Abdulai, for the BOREAS Investigators*

ABSTRACT




A Cumulative Moderate or Severe COPD Exacerbations
1.0-
..g 0.9- Placebo
()]
> 08-
S 074
2> 06+ .-
o
s  0.5- pr="
2 - Dupilumab
f 0.4- Lt
2 034
i)
= -
g 0.2
S 014
00 | | | | | | | | | |
0 4 8 12 16 20 24 28 32 36 40 44 48 52
Week
No. at Risk
Placebo 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




B Prebronchodilator FEV,

0.321
."E’ 0.28-
§ 0.24- Dupilumab
@ 0.20-
=
S 0.16-
%
gc’,, Lg 0.12-
s 0.08- % I ‘
U
g 0.04 4
7] Placebo
s 0.00
v ~0.04-
_008 | | | | //// | | | |
Base-2 4 8 12 24 36 44 52
line

Week

No. of Patients
with Data
Placebo 471 455 459 439 435 415
Dupilumab 467 457 454 449 443 415
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Exhaled Nitric Oxide is Elevated in COPD
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Exhaled Nitric Oxide is Elevated in COPD -
Association with Lung Function Abnormalities
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Nitric Oxide is Reduced by ICS in COPD
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Summary:
Eosinophils are non-specific Type 2 biomarkers.

If we aim for “remission” on or off therapy, we should decide what that looks
like for each patient. That might include making lung function normal or
addressing a co-morbidity. Only about one third of biologic treated patients
seem to achieve optimal or complete response.

Responder analyses should be reported as part of biologic clinical trials.

The airway effects of dupilumab (an anti-IL13 effect) seem to be unique.

Four months of biologic therapy may not be sufficient to gauge results.
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