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Objectives

* To highlight the impact of biologics in asthma with a focus on
treatable traits.

* To evaluate specific instances in which one biologic has [might have]
a comparative edge over other biologics approved for asthma.

* To examine the evidence supporting disparities in access to these
targeted therapies.

* To strategize how we might improve patient use of biologics and
outcomes in severe asthma.
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To highlight the impact of biologics in
asthma with a focus on treatable traits and
specific instances in which one biologic
might be favored over another.
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Six biologics are now approved for asthma treatment

A Type 2-High Asthma

B Type 2-Low Asthma

Allergic asthma

Eosin;:ahﬁls v

AIRWAY

LUMEN @ Allergens

Q

r«
EPITHELIUM

Vil

AIRWAY =2 Interleukin-4Ra
wmucosa - Dendritic )
N e
7
/ T i/// {Anti-IL-4Ra)
o RP L7

L
<2

MHCII

TSLPR /ﬁ ZER
TSLP Na.;e \
GM-CSF .

T cey
Interleukin-4 L
N
Interleukin-4 C \
Interleukin-5 /m\
Interleukin-9
PGD:

FeeRl "\\ Thacell |

Omalizumab - Interleukin-9 /

(Anti-IgE) - Interleukin-13 =
. / — Interleukin-4
Y Y / / Reshzumab
? Mepohzumab
Y (Anti-IL-5)

/ Interleukin-5 - \ Interleukin-5

Eosinophilic asthma

Charcot-Leyden

Eosinophil granules ayslai
DNA strands _\
-

Tezepelumab
(Anti-TSLP)

Interleukin-33

Interleukin-33
Interleukin-25

Mé&ﬁ TNF-a

Interferon-y
TSLPR TCR - :
. /1 Naive | |

sT2 Testosterone @
Livoxi

Y 4 s Interleukin-ﬁ

Interleukin-17R8

)r

lnlerleukm 13

\

Nemw@

, /.| Macrophages

TSLPR &\/f/

Interleukin-23

Y

)

=
Lipoxin
Interleukin-17A

. o
~ SMOOTH-MUSCLE CELLS -

TSLPR
[Anu IL- 4Ra)

Eosmophlls

s
- — - —
. SMOOTH-MUSCLE CELLS

Benralizumab
(Anti-IL-5R)

— - -— -
. B $OT
1 Interleukin-4Ra t
U \
Interleukin-5R TSLP TSLP

\ }
P ./KI'SLPR

Cytokine

TSLP

Stimulate T2 (and non-T2) inflammation
PCCM Board Review & Advances|

Brusselle GG, Koppelman, N Engl) Med.
2022. 2022 Jan 13;386(2):157-171.

Biologics in asthma



Six biologics are now approved for asthma treatment
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Six biologics are now approved for asthma treatment
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Six biologics are now approved for asthma treatment
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Hard to base choice on benefit from clinical trials
They all worked (relatively) well in the randomized trials

Reduced Improved lung
exacerbation function (FEV1)
S (~90-200

( 30 = 70%) milliliters,

~5-10% increase)

Y

Improved
quality of
life

(modest
improvements)
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Steroid-
sparing
(Halving of
dose to
complete
elimination)

MENSA, NEJM 2014

MUSCA, LancetResp 2017
SIROCCO, Lancet 2016

CALIMA, Lancet 2016

Wenzel, Castro et al, Lancet 2016
Castro, Corren et al, NEJM 2018
Akenroye et al., JACI. 2022 Nov;
Nopospon et al, JACI. 2023 Mar;
Akenroye et al. JACI Pract. 2024 Feb



All biologics are valuable; eligibility alone is not sufficient
Two individuals meeting eligibility may show vastly different response
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All biologics are valuable; eligibility alone is not sufficient
Two individuals meeting eligibility may show vastly different response
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They are all effective in the ‘right’ patient
There is a high overlap in eligibility for these therapies

olizumab

du mepolizumab

b tezepelu

omalizumab

Akenroye A, et al. J Allergy Clin Immunol. 2020. PMID: 31866437
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Precision Medicine in Asthma
Treatable traits and targeted management approaches

* Match the right patient to the right therapy

 One size does not fit all

* Choose the therapy that maximizes value or goals of therapy
* Decrease exacerbations, halt declining lung function, reduce OCS dose

e Treatable “issues”
 Modifiable traits

 Commonly occurring concurrently in patients with asthma

* Pulmonary domain: airway eosinophilic inflammation, exacerbation-prone, chest
infections-prone, bronchiectasis, hyperinflation

° Extrapulmonary domain: Osteopenia, significant activity limitation, GERD, obesity, cachexia

» Behavioral: smoking, medication nonadherence, anxiety, depression McDonald, Fingeton, et al. ER) 2019 53 1807058
Pfeffer, Rupani, & Simoni. Front Allergy 2023; 4: 1240375
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Possible cases of severe asthma in the clinic

« Case 1: 28-year-old man with allergic rhinitis (AR) and asthma triggered by dog & dust
* |gE 230 ku/L, absolute eosinophil count (AEC): 180 cells/mcl

Case 2: Same patient but Igk 230 ku/L, AEC: 1800 cells/mcl

Case 3: 28-year-old woman planning to have a baby

Case 4: 58-year-old woman with ?AR, FeNO 30 ppb, Igk 42, AEC 110 cells/mcL

Case 5: 39-year-old obese man with poor response to omalizumab & dupilumab
» RAST: Alternaria 0.32; others <0.10 ku/L; FeNO: 20 ppb, IgE 42; eosinophil count: 310 cells/mcL



The indications for respiratory biologics keep growing
Other indications for these therapies

The 'growing' list of FDA-approved indications for respiratory biologics [Nov 6, 2024]

Omalizumab Mepolizumab Benralizumab *Reslizumab Dupilumab Tezepelumab
*Eosinophilic asthma Eosinophilic Eosinophilic Eosinophilic asthma Severe asthma (212

Allergic asthma (26 yrs.) (26 yrs.) asthma (=212 yrs.) asthma (218 yrs.) (26 yrs.) yrs.)
OCS-dependent

Chronic hives (212 yrs.) EGPA (=218 yrs.) EGPA (=18 yrs.) asthma (26 yrs.)

CRSwWNP (218 yrs.) CRSWNP (218 yrs.) CRSWNP (218 yrs.)

IgE-mediated food allergy ~ Hypereosinophilic Atopic dermatitis (26

(=1 yr.) Syndrome (212 yrs.) months)

EoE (21 yr. + 215 kg)

Prurigo nodularis
(218 yrs.)

COPD (218 yrs.)

*All are administered subcutaneously except reslizumab which is an infusion. Reslizumab is also the only one dosed as mg/kg for adults. Xolair dose and dosing interval
depends on weight and IgE level;

Abbreviations: COPD, chronic obstructive pulmonary disease; CRSWNP- chronic rhinosinusitis with nasal polyposis; EGPA, eosinophilic granulomatosis with polyangiitis;
EoE- eosinophilic esophagitis; OCS- oral corticosteroids;
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Pulmonary treatable traits
Exacerbation- or admissions-prone; eosinophilic airway inflammation

* Exacerbation rate reduction was (is) the main outcome in most asthma-related
studies

« |f FDA-approved, ‘significantly’ improves asthma-related exacerbations.

« Asthma-related admissions is a ‘rare event’
« Sub-component of ‘exacerbations’

* Five of the six currently approved biologics are approved for eosinophilic
asthma
» Anti-IL5s: mepolizumab, reslizumab, benralizumab
» Anti-IL4 receptor alpha: dupilumab
« Anti-TSLP: Tezepelumab (‘biomarker-free’)

PCCM Board Review & Advances| Biologics in asthma 16



Most of these biologics work better with higher AEC

Reduction of exacerbations Improvement in lung function (FEV1)
Favors mepolizumab Favors placebo Favors placebo Favors mepolizumab
< . < >
Baseline blood eosinophil Rate ratio Baseline blood eosinophil
threshold (cells/uL) (95% Cl) threshold or category (cells/pL) Difference (95% Cl)
<150 I = i 55 (67, 177)
<150 e 0.55 (0.34, 0.89)
2150 e 128 (66, 190)
=150 —=— 0.43 (0.34, 0.54) =300 I - | 143 (66, 219)
2400 I & | 118 (31, 2086)
2300 —a— 0.36 (0.28, 0.48)
2500 } = | 155 (56, 254)
2400 0.30 (0.22, 0.41) =750 I = | 160 (20, 301)
21000 I O | 92 (-93, 278)
2500 0.29 (0.20, 0.41)
2750 0.15 (0.08, 0.29) 2150-<300 83 (-24, 189)
2300—<500 102 (-17, 221)
I Wl | 1
0.0625 12 0.25 0.5 ! 2 -100 -60 O 50 100 150 200 250 300 350
Rate ratio (mepolizumab/placebo) Difference (mepolizumab-placebo)
AEC: absolute blood eosinophil count Albers, e L1, Respi Vied 159 (2015)

PCCM Board Review & Advances| Biologics in asthma 17



* Anti-IL5/IL-5R

* Mepolizumab
 Benralizumab

e Reslizumab

 Anti-IL4Ra

* Dupilumab

BEC: absolute blood eosinophil count

Most of these biologics work better with higher AEC

A Dupilumab, 200 mg Every 2 Wk, vs. Matched Placebo
No. of Patients

Subgroup

Overall
Eosinophil count
=300 cells/mm?
=150 to <300 cells/mm3
<150 cells/mm3
FEno
=50 ppb
=25 to <50 ppb
<25 ppb

Placebo
317

148
34
85

71
91
149

Dupilumab
631

264
173
193

119
180
325

Relative Risk vs. Placebo (95% Cl)

-

—o—
——
——

_._
——

—o—
01 025 050751 152

Dupilumab Placebo
Better Better

0.52 (0.41-0.66)

0.34 (0.24-0.48)
0.64 (0.41-1.02)
0.93 (0.58-1.47)

031 (0.18-0.52)
0.39 (0.24-0.62)
0.75 (0.54-1.05)

B Dupilumab, 300 mg Every 2 Wk, vs. Matched Placebo

Subgroup No. of Patients Relative Risk vs. Placebo (95% ClI)
Placebo Dupilumab
Overall 321 633 @ 0.54 (0.43-0.68)
Eosinophil count
=300 cells/mm3 142 271 —— 0.33 (0.23-0.45)
=150 to <300 cells/mm3 95 175 —— 0.56 (0.35-0.89)
<150 cells/mm3 83 181 —— 1.15 (0.75-1.77)
FEno
=50 ppb 75 124 —— 031 (0.19-0.49)
225 to <50 ppb 97 186 —— 0.44 (0.28-0.69)
<25 ppb 144 317 —ot 0.79 (0.57-1.10)
Ofl 0.125 0{5 04]75 1 1!5 é
Dupilumab Placebo
Better Better
Castro, etal. N Engl J Med 2018;378:2486-2496
asthma 18
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Tezepelumab works better with higher T2 biomarkers
Though approved for both T2-high and T2-low asthma

°® !! t. I L5/ I L 5 I t Subgroup Tezepelumab Placebo Rate Ratio (95% Cl)
n I no. of patients/annualized rate
of asthma exacerbations
L]
° M I m b Overall 528/0.93 531/2.10 - 0.44 (0.37-0.53)
e p O I Zu a Eosinophil count at baseline (cells/ul)
. <300 309/1.02 309/1.73 —— 0.59 (0.46-0.75)
° B I m b =300 219/0.79 222/2.66 —— 0.30 (0.22-0.40)
e n ra I Z u a Eosinophil count at baseline (cells/ul)
. <150 138/1.04 138/1.70 —a— 0.61 (0.42-0.88)
* Reslizumab :
eS |ZU a 150 to <300 171/1.00 171/1.75 S 0.57 (0.41-0.79)
300 to <450 99/0.92 95/2.22 —. 0.41 (0.27-0.64)
. 2450 120/0.68 127/3.00 — - 0.23 (0.15-0.34)
Y An t I - I L4 Ra Eosinophil count at baseline (cells/ul)
<150 138/1.04 138/1.70 —a— 0.61 (0.42-0.88)
=150 390/0.89 393/2.24 —— 0.39 (0.32-0.49)
L] s
P D I m b FENO at baseline (ppb)
u pl u a <25 213/1.07 220/1.57 —a— 0.68 (0.51-0.92)
>25 309/0.82 307/2.52 —=— 0.32 (0.25-0.42)
° FEno at baseline (ppb)
® Antl - I S L P <25 213/1.07 220/1.56 —a— 0.68 (0.51-0.92)
25 to <50 158/0.87 151/2.20 —a— 0.40 (0.28-0.56)
50 151/0.75 156/2.83 — 0.27 (0.19-0.38)
o Teze pe I u I I l a b Allergic status at baseline
Positive for any perennial allergens 339/0.85 341/2.03 —a— 0.42 (0.33-0.53)
Negative for all perennial allergens 184/1.09 177/2.21 —— 0.49 (0.36-0.67)
[ T T 1
0.1 0.5 1.0 20 4.0
Tezepelumab Better Placebo Better

Menzies-Gow et al, N EnglJ Med 2021; 384:1800-1809
PCCM Board Review & Advances| Biologics in asthma 19



Data on comparative effectiveness are sparse

There are no head-to-head trials and most of the data are from indirect
treatment meta-analyses or observational studies



Anti-IL4Rx & -TSLP outperform anti-IL-5s in eosinophilic asthma
But these differences may not be clinically significant

Tezepelumab _ . S
B Exacerbation: difference across thresholds (vs. lowest ranking biologic*)
1 1 1 I
w 0.8 - 1.00 - 1 [ :
= Dupilumab AN | |
E 0.75 : N \ : : Comparison
'E E : 1 : : Benra vs Placebo
LiH] a 1 1 1 1
% g 0.50 1 1 1 1 = Teze vs Benra
- < : : \ : * Dupi vs Benra
@ O/ - o | | 1
)] ) - 0.254 1 1 1 = Mepo vs Benra
:% Mepolizumab ] : : |
1 1 1 \
o 0.004 1 1 1 e
O t 1 t } + T T T T
£ 0.0 0.1 0.2 0.3 10_.4RiSk ;Ztio 0.6 07 08 0.9
i
o ; : : ;
= 04 I~ D FEV1: difference across thresholds (vs. lowest ranking biologic*)
3 1.00 : . . : ! I
E 1 1
1 1 1
é Be zumab 0.751 : : : Comparison
O § : : : Mepo vs Placebo
:) '_(.; 1 1 1 1 :

— - 0.50 === Dupi vs Mepo
®» 02 3 ALEELE pive Mep
— i ] 1 1 1 === Teze vs Mepo
m 1 1 1 1
E 0.254 1 1 1 | Benra vs Mepo

1 1 1
=1
O T N
0.00 4 ] I I 1
0O 10 20 30 40 50 60 70 8 90 100
0.0 B Difference in FEV1 (mls)

| | | | |
0.0 0.2 0.4 0.6 0.8

Overall SUCRA value for imprﬂving FEV1 Nopospon et al, J Allergy Clin Immunol. 2023 Mar;151(3):747-755.
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Differences between biologics for admissions are even smaller
Admissions-prone: In 1,805 matched dupilumab and benralizumab patients

Qutcome Dupilumab Benralizumab «— Favors Dupilumab Favors Benralizumab —s
Asthma Exacerbation 570 (32%) 656 (36%) } &
Systemic Corticosteroid 1056 (59%) 1122 (62%) F—Q—I
Adjunctive Therapy 916 (51%) 068 (54%) I—Q—I
Severe Asthma Diagnosis 983 (54%) 1120 (62%) ——
ED Visit 360 (20%) 387 (21%) : +
Inpatient Admission 269 (15%) 279 (15%) t . :
Switched to Alternative Biologic 182 (10%) 212 (12%) i * i
0.6 0.8 1.0 1.2
Relative Risk

Kearney et al, Ann Am Thorac Soc. 2024 Jun; PMID 38241013
Akenroye et al, J Allergy Clin Immunol Pract. 2024 Feb. PMID: 38431251
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Pulmonary treatable traits: Elevated FeNO
Higher FeNO correlates with [airway] eosinophilia and exacerbations

FeNO levels and assessment of airway inflammation, from the ATS guidelines’

FeNO (ppb)

D R
B .
T Eeraas

Adults

Children

Type 2 inflammation

100

R=0.653

80
1
o

Predicted mean FeNO (ppb)

T

T

U U U 1 U U 1 U U U U U I U I
VNS LEE LSS S

Blood eosinophil count (cells/pL)

NiOX.com
Keeratichahanont et al, Respir Med, Aug 2024
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FeNO: Not a great predictor of anti-IL5/5R response

FeNO (“magnet”) & eosinophils (“bomb”) might reflect airway vs peripheral blood

Ai rway '

compartment

IL-13

0.15 0.30

T Bloodt&“
Low risk High risk

of acute ﬁ of acute IL-5

asthma asthma

exacerbations exacerbations -
Systemic compartment

Couillard, Pavord, et al. Respirology, Volume: 27, Issue: 8, Pages: 573-577, 19 May 2022
Wang, Stonham, et al. British Journal of Gen Pract 2023
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To a lesser extent, omalizumab. In general, not to the anti-IL5/5R agents.

FeNO predicts response to dupilumab and tezepelumab

Greater FeNO reduction, better lung function

>

Estimated annualized event rate of

severe exacerbation

= Pooled placebos == Pooled dupilumab 200 mg g2w and 300 mg q2w

2.0 2 o7 g o7
o ]
8 8
S 06 S o6
£ x £ x
48 £8o0s $3 05
o > ° >
o% o
€° 04 €2 04
1.0 5= 5=
£ 03 R
g g °°
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S e, R | b — 3%
T 5 o5
o2 o2
5.£ 01 ® £ 01
£ £
0° & 0 a 0
8 910 15 20 25 30 40 50 60 7080 98 w 8 10 a 20 25 30 40 50 60 7080 98 w
FeNO (ppb) FeNO (ppb)
FENo at baseline (ppb)
<25 213/1.07 220/1.56 —=
25 to <50 158/0.87 151/2.20 ——
=50 151/0.75 156/2.83 — -
Allergic status at baseline
Positive for any perennial allergens 339/0.85 341/2.03 ——
Negative for all perennial allergens 184/1.09 177/2.21 —a—
I T T 1
0.1 0.5 1.0 2.0 4.0
Tezepelumab Better Placebo Better

9 10 15

0.63 (0.51-0.92)
0.40 (0.28-0.56)
0.27 (0.19-0.38)

0.42 (0.33-0.53)
0.49 (0.36-0.67)

20

Pavord etal, JACI-IP, Apr 2023
Hanania, Am J Respir Crit Care Med , 2013
Menzies-Gow et al, N Engl J Med 2021; 384:1800-1809
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Low High Low High
Low FeNO  High FeNO eosinophils  eosinophils periostin periostin
at baseline  at baseline at baseline  at baseline at baseline  at baseline
Omalizumab 0.60 0.50 0.65 0.70 0.73 0.66
Placebo 0.71 1.07 0.72 1.03 0.72 0.93




Pulmonary treatable traits
Airflow limitation from airway remodeling

* The impact of the biologics on lung function, in general, is
fair to moderate compared to the impact on exacerbations.

» Benefits might stagnate vs ?wear off- not disease-modifying
» Adherence, stopping ICS, ?anti-drug antibodies

Nopsopon et al, Allergy, Jan 2024
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Extrapulmonary trait: OCS-dependence
Benralizumab, mepolizumab, & dupilumab are useful in OCS-dependent disease

BRL DPL MPL TLK TZP RLZ
412 4.09 q8wk qdwk sC

3.25
H N
[
BRL

q8wk g4wk DPL

2.39

MPL

OR for OCS Dose Reduction »

TLK

% of Asthma Exacerbation Rate »

TZP RLZ -
sSC -70% Bernstein JA, Virchow, etal. LRM 2020

*Red color indicates significance compared with placebo

-When limited to those with eosinophils 2150 cells/mcl, there was some significant benefit from tezepelumab
-The single reslizumab study used a fixed dose of 110 mg. Its usually dosed at 3 mg/kg IV [110 mg ~36.7 kg].
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Pulmonary treatable traits '

Mucus

MUCUS plu ggin g hypersecretion
* Mucus plugs: crosslinking of oxidants from eosinophil T
peroxidase (EPX) and mucin cysteine thiol groups

» CT bronchopulmonary segment-based score [NHLBI Severe 13

Asthma Research Program (SARP)] correlates with:
* reductions in lung function
« Sputum eosinophils (better than peripheral blood eosinophils)

* EPX

* Sputum EPX: more sensitive than sputum eosinophils

» Correlates better with airway eosinophilia
* If persistent, correlates with reduced FEV, and exacerbations

Tang, Charbit, et al. J Allergy Clin Immunol. Sep 2024
Jarjour NN & Busse W, AJRCCM Aug 2024
Dunican EM, Elicker BM, et al. J Clin Invest 2018
Garrido et al, Allergology Int. July 2024
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CT Mucus Score

Mucus plugging: MUCIN + EPX

Dupilumab, tezepelumab, and/or benralizumab may be helpful

Difference: -4
(95% CI-7Tto-1),P=0.018

[ |

-3 1
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20 o—e
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. =
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o =Y
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n=13 n=13 n=10 n=10

Dupilumab: -4 over 16 weeks

P =.03
1 5 - — Tezepelumab 210 mg Q4W Placebo
L 12 Te 124
E 10 104
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Q _, 8] 8 1
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i 2 6 1s 2 61 1
0 4w w 1
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0d 25y

Benralizumab: -2 over 2.5 years

Tezepelumab: -1.8 over 28 weeks
(End Of Treatment)

Svenningsen S, et al. Thorax 2019
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McUntosh MJ, et al. Chest 2023
Nordenmark et al. NEJM Evid. Sept 2023
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Pulmonary/Extra-pulmonary treatable traits
Aspirin-exacerbated asthma; chronic rhinosinusitis with nasal polyposis

Patient-important outcomes Surrogate outcomes
HRQoL Symptoms Smell Rescue Rescue Adverse Nasal CT score
SNOT-Zf VAS URSIT oCS polyp events polyp size LMK
' (0: 1 19) (0-10 cm) (0-40) | surgery ©8) (0-24)
| Standard care* 50.11 6.84 14.04 %o 21.05% 5.94 18.35
Dupilumab
Omalizumab 3.75 -7.40 -1.09 - -2.66
(2.14,5.35) (-11.04, -2.43) (-1.70,-0.49) | (-5.70,0.37)
RR 0.65 ' :
0.48, 0.88
Mepolizumab -12.89 6.13 -10.23 -12.33 -1.06
(-16.58,-9.19) (4.07,8.19) | (-15.98,-2.88) | (-15.56,-7.22) (-1.79, -0.34)
RR 0.68 RR 0.41
(0.50,0.91) 0.26, 0.66
Benralizumab -7.68 2.95 -9.91 -0.64 -1.00
(-12.09, -3.27) (1.02,4.88) | (-16.30,-0.96) (-1.39,0.12) | (-3.83,1.83)
0.69
(0]3;, 0?97)
Reslizumab
AKO001
Etokimab
ASA 2.72 -16.00 -0.95 -0.31
Fr -14.51,-6.71 -1.17, 6. -19.79, 0.21 244, 0. -3.50, 2.
Desensitization | ¢1451.-6.71) (-1.17,6.61) Glage oy (-2.44,055) | (-3.50,2.88)
(0.06, 1.01)
Classification of intervention (colour)®*
Among intermediate beneficial | Among least beneficial/not No data
‘Among intermediate harmful | clearly different from placebo | (blank)

Oykhman, P etal, J Allergy Clin Immunol. 2022. épr
1

PCCM Board Review & Advances| Biologics in asthma



Pulmonary: comorbid COPD; Behavioral trait: Smoking
As at 09/16/2024, none of these are approved for COPD in the US

-Dupilumab now approved for COPD in US/UK

-Benralizumab in Phase 3 (RESOLUTE). Prior study suggested some modest
benefit in COPD at higher BEC cutoff (2220 cells/mcl) and Mepolizumab [Phase
3, METREX & METREOQO] also some benefit in COPD eosinophilic phenotype.

-Multiple others in the pipeline, including anti-TSLPs, e.g. tezepelumab, anti-IL33
agents: itepekimab, tozorakimab

Bhatt, Rabe, etal. NEJM, May 2023

. . . P d, Ch , et al. NEJIM, Oct 2017
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Possible cases of severe asthma in the clinic

« Case 1: 28-year-old man with allergic rhinitis (AR) and asthma triggered by dog & dust
* |gE 230 ku/L, absolute eosinophil count (AEC): 180 cells/mcl

Case 2: Same patient but Igk 230 ku/L, AEC: 1800 cells/mcl

Case 3: 28-year-old woman planning to have a baby

Case 4: 58-year-old woman with frequent exacerbations and very poor lung function.
Indeterminate AR, FeNO 30 ppb, Igk 42, AEC 110 cells/mcL

Case 5: 39-year-old obese man with poor response to omalizumab & dupilumab
« RAST: Alternaria 0.32; others <0.10 ku/L; FeNO: 20 ppb, Igk 42; eosinophil count: 310 cells/mcL



In conclusion...
Impact of respiratory biologics

* All biologics are valuable in the right patient

» But medications are only valuable if used!

PCCM Board Review & Advances| Biologics in asthma
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Disparities in access & potential strategies to
improve use of biologics in patients who need
them.

November 2024 PCCM Board Review & Advances| Biologicsin asthma
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The main take-away points:

- We might be less likely to prescribe biologics for individuals belonging to
historically marginalized groups (HMG) and/or starting later.

-Affordability: Payment structure and insurance is everything [almost
everything]!

- Publicly insured HMG individuals have the greatest limitations to access.
--=-Publicly insured non-HMG can get biologics at a higher rate than their HMG counterparts.
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Insurance type influences utilization patterns of biologics
Payment structures exacerbate disparities in biologics use

« Annually, biologic therapies cost $28,000 - $45,000

« Payment assistance programs are generally for those with commercial
insured

Mauger and Apter, JACI Jan 2019
Inselman et al, JACIIP Feb 2020
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Insurance type influences utilization patterns of biologics
Payment structures exacerbate disparities in biologics use

Mom reported she has a bill of $550
for the *** 1Injections and was
wondering 1f we could help lower
the cost of the drug.

I noticed on my bill this morning
that $2,800.00 was pending due to
insurance 1ssues. I will have to
cancel my next 1njection 1f this 1s
not resolved before that.
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Publicly insured patients are unlikely to initiate biologic
therapy

o Total biologic visits

« |QVIA National Disease and
Therapeutic Index

« Nationally representative all-payer
survey of ambulatory care

« 2003 - 2019

« Patients 26 years with asthma

« Excluded: other chronic lung
diseases or alternate indications

0 _ A Public
=
< Private

Per 1,000 Asthma-related visits

e Qutcome: Prevalent use of
biologics per 1,000 asthma
treatment visits

Akenroye et al, JACI Nov 2021
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Not all insurances are created equally
Black and Hispanic patients less likely to have supplemental insurance

Black and Hispanic Medicare Beneficiaries Are Less Likely Than White
Beneficiaries to Have Private Supplemental Insurance, But More Likely

to Have Wrap-Around Medicaid Coverage or Medicare Advantage
Number of

m Medicare Advantage m Medicaid = Employer-sponsored m Medigap = None beneficiaries

Overall 39% 12% 18% 10% 54.5 million

10% 41.0 million

23%* 11% 5.4 million

Hispanic 23%"* 8%* 8% 4.6 million

NOTE: *denotes statistically significant difference at the 95% confidence level from Whites. Total excludes beneficiaries with Part A only or Part B only
for most of the year or Medicare as a secondary source, and beneficiaries in Medicare Advantage. Data on other racialethnic groups not shown and is I(FF
not available for other specific groups beyond those shown due to small sample size. Estimates may not sum to 100% due to rounding

SOURCE: KFF analysis of the Centers for Medicare & Medicaid Services Medicare Current Beneficiary Survey, 2018 Survey File.
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Publicly insured individuals are less likely to be prescribed biologics
Does race/ethnicity modify insurance’s effect on biologic use?

* Retrospective EHR cohort: adults prescribed omalizumab or mepolizumab

« Outcome: ‘did not initiate therapy’ within 12 months of prescription

logit P(dnit = 1|insur,race)~B,+ B,*insur + f,*race + f;* insur*race

« Exposure: Insurance- Public vs. Private

- Effect modifier: Belonging to an historically marginalized group (HMG) or not
— Black, Latinx, Native/Indigenous peoples, American Indian/Alaska Native, or Other
Pacific Islander

« Confounder adjustment: inverse probability treatment weighting
— Included age, sex, initial biologic, smoking status, BMI, CCl, baseline eosinophil count, IgE level,
asthma medications, and baseline exacerbation rate.

PCCM Board Review & Advances| Biologics in asthma Akenroye et al, JACIAug 2024 44



Publicly insured individuals are less likely to be prescribed biologics
Does race/ethnicity modify insurance’s effect on biologic use?

Prescribed biologic therapy
2011-2020 (n= 2,026)

-Dupilumab (n=820)
-Benralizumab (n=22)

*Excluded (n=847)
-Reslizumab (n=5)

—

v
1,179 patients prescribed
omalizumab or mepolizumab

approved indication: Used
omalizumab for non-CSU mast-
cell related disorders (n=47)

v

Excluded for non-FDA- J

v

1,132 patients prescribed omalizumab or
mepolizumab for FDA-approved indications.
Omalizumab (n=891; asthma 711, CSU 180)
Mepolizumab(n=241; asthma= 214, EGPA= 20, HES= 7)

[ ,, |

Identified as HMG [ Private or Presence of

or not Public Insurance asthma or not

HMG (n=140),
others (n=992)

Private (n=831),
Public (n=301)

Asthma (n=925), other
indications (n=297)
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One-quarter of patients did not initiate the prescribed biologic
Publicly insured individuals belonging to HMG were less likely to initiate therapy

100

Private Insurance
Public Insurance

~
[é)]

[0.67 (0.56 - 0.79)]

60.3%

(6]
o

[1.02 (0.95 - 1.09)]

32.7% 34.5%

% who failed to initiate therapy

N
n

Historically Marginalized Other Racial/Ethnic Groups

Akenroye et al, JACI Aug 2024
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Publicly insured HMG individuals were less likely to initiate therapy

Though HMG were sicker at baseline [regardless of insurance type]

100
Private Insurance
Public Insurance
Private Public P value
2 Among individuals belonging to HMGs
© Sample size, n 59 60
E (67050 0.780 Exacerbation rate in prior year 20+ 25 27 + 125 0
P 60.3% Prebronchodilator FEV, (L) 2206 1.8 £ 0.5 <001
_7_5 Among individuals belonging to other racial/ethnic groups
"é Sample size, n 616 190
; 50 Exacerbation rate in prior year 14 23 16 = 24 20
° [1.02 (0.95 - 1.09)] —Pesbronebodily o EEM (L il 2107 ot
.‘% Comparing HMG vs non-HMG
- 32.7% 34.5% Exacerbation rate in prior year 20+£25vs14 23, P =M 22 +25vs 1.6+ 24 P =11
S Prebronchodilator FEV, (L) 22 + 0.6vs24 + 08; P = .11 18 = 05vs21 = 0T; P =002
X 25
0

Historically Marginalized Other Racial/Ethnic Groups
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Not all insurances are created equally
Underinsured might be the new uninsured
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To reduce disparities in the use & access to biologics
We need to ask:

* |s it indicated?
 Should | be prescribing a biologic today?

* |s it covered or affordable?
* Will this be sustainable?

* |f prescribed, follow-up: Did the patient initiate therapy?

* What patient or system-level factors may lead to non-initiation?
* How can we create systems to mitigate these factors?

PCCM Board Review & Advances| Biologics in asthma
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In conclusion...
Impact and access of respiratory biologics

* All biologics are valuable in the right patient

» Consider treatable traits
* Pulmonary, extrapulmonary, behavioral

* We may be starting biologics later in HMG
 Publicly insured HMG patients are the least likely to use

» System-level interventions, local improvements, advocacy
 Prior authorization processes
« Systems in place to trigger prescriptions, identify at risk to ‘dnit’ patients.
« Advocacy on costs, payment, etc.

PCCM Board Review & Advances| Biologics in asthma
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Thank you!

https://druguselab.bwh.harvard.edu/

Email: aakenroye@bwh.harvard.edu
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