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Assessing response in asthma

Super responder patients (40%)

Responder patients (40%) Non-responder
patients (20%)

Maintenance OCS—off maintenance OCS and no exacerbation OR remains
on small dose of OCS due to HPA axis suppression only

Maintenance OCS—>50% reduction in OCS maintenance | All other combinations
dose with >50% reduction in exacerbation rate

For those not on OCS—no exacerbation

For those not on OCS—>50% reduction in exacerbation rate
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How to carry the first injection and what to prepare

Assessment and definition of disease phenotype and biomarkers

Assessment of co-morbidities

Treat the treatable traits possible before starting biologic drugs

Diagnosis of Type-2 disease
Select the right mAbs for the right patient (tailored medication)

Safety

Anaphylaxis—Recommendations are like ofher injections

Knowledge among the staff for injection (epi-pen or other as well as mAbs)

Education of the patients to perform self-administration

Other treatments, like influenza injection

Parasitic possibilities (worms before first injection treat, tropical travelling and
postpone mAbs injections
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Factors associated with response to biologics

Increased

Neutral

Reduced

Eosinophils in blood and NPs

Allergy

Bronchodilator reversibility

FeNO

Symptom scores

Reduced FEV1% predicted

Frequency of asthma attacks

Sex

Obesity

Use of OCS

Serum IgE

Airway damage and infection_

Adult onset
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Factors favoring individual biologics for asthma

Anti-IL-5 Anti-IL-4 R Anti-TSLP
Blood cosinophils >500 | FeNO >50 ppb | Multiple raised biomarkers
Attack frequency Atopic dermatitis | Airway Hyperresponsiveness
OCS dependence CRSWNP Allergy

Nasal polyposis Early onset | Early onset

Adult onset Allergy Impaired lung function

Pregnancy

Impaired lung function

Type-2 low asthma
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How to evaluate efficacy in biologics treatment

Asthma CRSwNP
Asthma control with ACQ< | SNOT-22 score < 12
1.0 or ACT>15

Reduction in exacerbation Normalization of sense of smell

Normal or better level of lung | 50% reduction in nasal polyp size or a reduction in
function nasal polyp score of at least 1
Low, lower or no systemic steroids
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CRSWNP

Benefits
Reduction of symptom severity with

improvement of

Asthma

QoL

Reduced medication need
Mostly likely arrest the progress of disease (discase m

odification)

Decreased need for revision surgery

Reduction of exacerbations

Improvement of lung
function

Improved physical activity

Considerations

Health-economic considerations

Monitoring of adverse events

Long-term duration of treatment
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Molecule

Biologics and its applications on asthma and CRSWNP

Action mechanism

Application

Age indications

Indications

Omalizumab | IgE Inhibiting the binding of the IgE antibody to IgE receptors SCI2-4 wk 26 years Severe eosinophilic
asthma/CRSWNP
Mepolizumab | 1L-5 Reduction of blood eosinophil levels SC/ wk 26 years Severe eosinophilic
asthma/CRSWNP
Reslizumab | 1L-5 Reduction of eosinophil activation, survival, and recruitment IV/4 wk 218 years (data for Severe eosinophilic asthma
>12 years)
Benralizumab | 1L-5Ra Antibody-dependent triggering of cellular cytotoxicity SC/4-8 wk 218 years (data for Severe eosinophilic asthma
212 years)
Dupilumab | 1L-4Re/IL-13 | Inhibition of IL-4Ra/IL-13 signalling SCI2wk 26 years for severe type 2 | Severe eosinophilic
asthma asthma/CRSWNP
26 months for severe
atopic dermatitis
Tezepelumab | TSLP Reduction of downstream activation of multiple inflammatory sC2wk 212 years Severe eosinophilic asthma

pathways, including those involving cosinophils, basophils and
Th2 cells.
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Name of the procedure

Endoscopic

No. of times
performed

Endoscopic electrocauterization with topical bevacizamab
injection

Endoscopic electrocauterization with debridement of
telangiectasias

Endoscopic electrocauterization with debridement of
with topical bevac injection

Topical bevacizumab injection

Endoscopic coblation

Embolization of internal maxillary artery and facial artery
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Sclerotherapy group Non-sclerotherapy group p-value
No. of patients 17 10
Mean age (yrs.) 621111 757825
Sex distribution (M/F) 7 (41.2%)/10 58.8%) 6 (60%)/4 (40%)
No. of procedures 47 27

Median time interval between successive procedures (IQR) 6.5 months (3-10) 3.5 months (1.5-6)
‘Troublesome HHT-Ep episodes in the ive period 46 (97.9%) 27 (100%)

bleeding before completion of 3rd post-op month 13 (27.6%) 14 (51.8%)
Median intraoperative blood loss (IQR) 10 ml (5-30) 50 ml (25-150)
Procedure complicatior
» Crusting 17 (36.9%) 13 (48.14%)
» Nasal discharge 5 (10.8%) 0

« Nasal septal perforation 2 2

« Vision loss 0 0
« Neurological deficit/CVA i =

No. of pre-op emergency visits 8 (6 patients) 8 (3 patients)
No. of post-op emergency visits 1

7 (3 patients)
5 (2 patients)

No. of pre-op blood transfusions 4 (4 patients)

No. of post-op blood transfusions 1 2 (2 patients)
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ECP
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05
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-05

Metalloproteinase inhibitor 2
Metalloproteinase inhibitor 1 | =1
Elastase-specific inhibitor
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Gene description Gene type

ATP2A3 ATP2A3 (ATPase Sarcoplasmic/ Protein coding
Endoplasmic Reticulum Ca2+
Transporting 3) also known as SERCA3
PNCK Pregnancy Up-Regulated Nonubiquitous | Protein coding
CaM Kinase
CCDC88B CCDC88B coiled-coil domain containing | Protein coding
88B [Homo sapiens (human)]
CST4 cystatin Protein coding
ARHGAP40 Rho GTPase activating protein 40 Protein coding
CST1 cystatin SN Protein coding
LDLRAD2 low density lipoprotein receptor class Protein coding
A domain containing 2
PRBL ‘proline rich protein BstNI subfamily 1 Protein coding
ccpeiss coiled-coil domain containing 183 Protein coding
RILP Rab interacting lysosomal protein Protein coding
MAPKSIP3 mitogen-activated protein kinase 8 Protein Coding
interacting protein 3
PLXNB3 plexin B3 Protein Coding
SRPK3 SRSF protein kinase 3 Protein coding
ARHGF16 Rho guanine nucleotide exchange factor 16| Protein coding
CARD14 caspase recruitment domain family Protein coding
member 14
CHDH choline dehydrogenase Protein coding
JSRP1 junctional sarcoplasmic reticulum Protein coding
protein 1
PTPRH ‘protein tyrosine phosphatase receptor, Protein coding
type H
ATP10B ATPase phospholipid transporting 10B | Protein coding
FUT3 Also known as CDI174/fucosyltransferase | Protein coding
3 (Lewis blood group)
EGLN3 egl-9 family hypoxia inducible factor 3 | Protein coding
TMEM200A transmembrane protein 200A Protein coding
HBA2 hemoglobin subunit alpha 2 Protein coding
PRLR prolactin receptor Protein coding
LRENS leucine rich repeat and fibronectin type | Protein coding
IIT domain containing 5
FRMD6 FERM domain containing 6 Protein coding
LUM Jumican Protein coding
JAM2 junctional adhesion molecule 2 Protein coding
CNTNI Contactin 1 Protein coding
SNHG14 Small nucleolar RNA host gene 14 Noncoding
STAC SH3 and cysteine rich domain Protein coding
WNT5A Wit family member 54 Protein coding
NELL2 Neural EGFL like 2 Protein coding
HMGN1P36 High mobility group nucleosome binding | Pseudogene
domain 1 pseudogene 36
PIN Pleiotrophin Protein coding
SCN2B Sodium voltage gated channel beta Protein coding
subunit 2
AR Androgen receptor Protein coding
SNORD116-18 | Small Nucleolar RNA, C/D Box 116-18 | snoRNA
SNORD 11625 | Small Nucleolar RNA, C/D Box 116-25 | snoRNA
TCP1 T-complex 1 Protein coding
SNORD62A Small nucleolar RNA, C/D box 62A SnORNA
SNORD62B Small nucleolar RNA, C/D box 62B SnORNA
GPC3 Glypican 3 Protein coding
€cpese Coiled-coil domain containing 36 Protein coding
CSMD3 CUB and Sushi multiple domains 3 Protein coding
SLIT2 Slit guidance ligand 2 Protein coding
ZNF660 Zinc finger protein 660 Protein coding
DPP6 Dipeptidyl peptidase like 6 Protein coding
NPNT Nephronectin Protein coding

snoRNA: Small nucleolar RNAs (snoRNAS), a class of small RNA molecules that primarily

of other RNAs.  National Institutes of Health National
Library of Medicine, hitps:/sww.nichi.nlm nih gov/gene National Human Genome Research
jossary Last accessed August 16, 2024.
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Characteristic

CRS? (n=11)

N (%) or Mean (SD")

Controls (n = 3)
N (%) or Mean (SD®)

Age 525 (13.0) 463 (20.8) p=0.63
Gender (M/F) 2 (18.2%)/9 (81.8%) 2 (66.7%)/1 (333%) p=0.17
Clinical diagnosis Non-CRS (pituitary adenoma)
+ CRSWNP® 3(27.2%)

« CRSsNPY 8 (72.7%)

SNOT-22° 345 (31.0); missing in one subject 6(2)
Lund-Mackay score 121 (39) 0.7 (0.6)
Previous sinus surgery 7 (73.7%) 0
Absolute serum eosinophils (x10") 0.36 (0.15) 032 (0.13)
Tissue Eosi il/H

. <10 5 (45.5%) 3 (100%)
.+ 10-100 4 (36.4%)

. 5100 2 (18.2%)

Asthma

« Positive 7 (73.7%) 0

« Negative 4(363%) 3 (100%)
Allergic rhinitis

« Positive 9 (81.9%) 0

« Negative 2 (18.1%) 1 (33.3%)
« Not evaluated 0 2 (66.7%)
AERD?

+ Possible 1(9%) 0

+  Negative 10 (91%) 3 (100%)
Smoking history

o Yes 0 (18.1%) 1(33.3%)
« No 8 (72.7%) 2 (66.7%)
« Unknown 3 (27.2%) 0
Current nasal steroid spray

o Yes 2 (18.1%) 0

.« No 5 (45.4%) 0

« Unknown 4(36.3%) 0

"CRS: Chronic rhinosinusitis.
"SD: Standard deviation.

“CRSWNP: CRS with nasal polyposis.
*CRSsNP: CRS sans nasal polyposis.
‘SNOT-22: 22-item sinonasal outcome test.
HPF: high power field.

EAERD: Aspirin Exacerbated Respiratory Disease.





OPS/images/falgy-06-1606255/falgy-06-1606255-t002.jpg
Considerations

Reference®

STAT3

*The protein encoded by STAT3 gene is a member of the STAT protein family. In response to cytokines and
growth factors, STAT family members are phosphorylated by the receptor associated kinases, and then form
homo- o heterodimers that translocate to the cell nucleus where they fanction as transcription activators. STAT3
protein is activated through in response to cytokines and growth factors including IFNs,
EGF, IL5, and IL6. This protein mediates expression of a variety of genes in response to cell stimuli, and thus
plays a key role in many cellular processes such as cell growth and apoptosis. PIAS3 protein is a specific inhibitor
ofthis protein. This gene also plays  role i regalating host esponse to viral and bacterial infections. Mutatons
in this gene are associated with infantil ‘multisystem disease and hy

E syndrome. This gene participates in immune response or antiviral activity.

Lin 2021 (A1)

SNARE Signaling

SNARE proteins are critical in granule fusion events

Lacy 2011 (A2)

Phagosome maturation

Phagosome maturation is the process by which bacteria and other ingested particles are degraded. This pathway
is regulated by p38 mitogen-activated protein kinase (MAPK), which is activated by toll-like receptors (TLRs).

Blander 2004 (A3)

Gustation

In CRSWNP, downregulated genes were enriched for gustatory sensory perception and tissue homeostasis,

‘Wang 2022 (A4)

GNRH signaling

Preprogonadotropin-releasing hormone-like protein (GnRH) is overexpressed in COVID-19 convalescent
subjects

‘Huoman 2022 (A5)

Choline degradation [ ‘Toll-like receptor (TLR) activation enhances choline uptake by macrophages through induction of choline | Sanchez-Lopez
transporter CTL1 2019 (A6)
Cardiac B-adrenergic signaling | Reactive oxygen species formation regulates beta2-adrenergic receptor signal transduction Michacloudes
2022 (A7)

Cardiac hypertrophy signaling/
enhanced signaling

Cellular metabolism, proliferation, non-coding RNAs, immune responses, translational regulation, and epigenetic
‘modifications, positively or negatively regulate cardiac hypertrophy

Nakamura 2018 (A8)

CD27 Signaling in Lymphocytes

Is a costimulatory molecule of tumor necrosis factor receptor (TNER) family, strongly expressed on activated
CD4(+) and CD8(+) T lymphocytes

Behrendt 2010 (A9)

“Sources: National Institutes of Health National Library of Medicine, hitps://svw ncbi.nln. b gov/genc National Human Genome Research Institute hifps:/svv genome gov/genctics:

dlossary Last accessed August 16, 2024.
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thway

Zymosterol biosynthesis

Considerations

Essential for membrane fluidity and function; important 2nd messenger lipids
involved in developmental signaling

Reference
Germann 2005
(A10)

Superpathway of cholesterol biosynthesis; Cholesterol I, 11
(via 24.25-dihydrolanosterol); 11 (via desmosterol)

Cholesterol and cholesterol derivatives shape plasma membrane fluidity and lipid raft
dynamics, affecting the formation of the immunological synapse and its downstream
signalling events, modulating T-cell activation and function

Cardoso 2021
(A11)

Gustation pathway

In subjects diagnosed with CRSWNP, downregulated genes were predominantly
enriched for gustatory sensory perception, tissue homeostasis, and muscle system
process

Wang 2022 (A12)

CREB signaling in neurons

Role of JAK2 in hormone-like cytokine signaling

DNA-binding transcriptional regulator CREB is an intracellular protein that regulates

expression of genes important in dopaminergic neurons

“Janus Kinase 2 (JAK2) protein has an N-terminal domain that is required for
erythropoietin receptor association, an SH2 domain that binds STAT transcription
factors, a pseudokinase domain and a C-terminal tyrosine kinase domain. Cytokine
binding induces autophosphorylation and activation of this kinase. This kinase then
recruits and phosphorylates signal transducer and activator of transcription (STAT)
proteins. Growth factors like TGF-beta 1 also induce phosphorylation and activation
of this kinase and translocation of downstream STAT proteins to the nucleus where
they influence gene transcription. Mutations in this gene are associated with numerous
inflammatory diseases and malignancies. This gene is a downstream target of the
pleiotropic cytokine IL6 that is produced by B cells, T cells, dendritic cells, and
‘macrophages to produce an immune response or inflammation. A nonsynonymous
mutation in the pseudokinase domain of this gene disrupts the domains inhibitory
effect and results in constitutive tyrosine phosphorylation activity and hypersensitivity
to cytokine signalling. This gene and the IL6/JAK2/STAT3 signalling pathway is a
therapeutic target for the treatment of excessive inflammatory responses to viral
infections.

Wang 2018 (A13)

| Wang 2016 (A14)

Role of hypercytokinemia/hyperchemokinemia in the
pathogenesis of influenza
Interferon signaling

Hypercytokinemia/hyperchemokinemia precedes acute respiratory distress syndrome

(ARDS) during influenza infection

Type 1 and IT interferons and 1L-27 inhibit ILC2 functions through the activation of
STATI

Wei 2022 (A15)

Duer 2016 (A16)

*Sources: National Institutes of Health National Library of Medicine, hitps://wivs nchi.nlin nih go/gene National Human Genome Research Institute hitps://sivv genome gov/gencics-

glossary Last accessed August 16, 2024.
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Gene description Gene type

Csorf3l Chromosome 8 open reading frame 31 Non-coding RNA
EDN2 Endothelin 2 protein-coding
MIR320E MicroRNA 320e Non-coding RNA
sP6 Sp6 ion factor protein-coding

NANS N-acetylneuraminate synthase protein-coding

oGt Component of oligomeric Golgi complex 1 | protein-coding
HEYL HES related family bHLH transcription factor | protein-coding
with YRPW motif like
ST3GAL4 ST3 beta-galactoside alpha- protein-coding
2,3-sialyltransferase 4
EXTL Exostosin glycosyltransferase 1 protein-coding
SMAD3 SMAD family member 3 protein-coding
CIQTNF5 | Clq and TNF related 5 protein-coding
MYCL MYCL pr gene, bHLH ipti protein-coding
factor
DNAJB6 DNA heat shock protein family (Hsp40) protein-coding
member B6
TULP1 TUB like protein 1 protein-coding
SLC44A22 | Solute carrier family 44, member 2 protein-coding
SOX15 SRY-box transcription factor 15 protein-coding

SLCA4A2 Solute carrier family 44, member 2 protein-coding

ZBTB16 Zinc finger and BTB domain containing 16| protein-coding

SEMAGC semaphorin 6C protein-coding

PEBP4 ine binding protein 4 | protein-coding
EPHB3 EPH receptor B3 protein-coding
SPAG6 Sperm associated antigen 6 protein-coding
LINC00963 | Long intergenic non-protein coding RNA 963 | Non-coding RNA
SLC44A2.1 | Solute carrier family 44, member 2 protein-coding
QREP Pyroglutamylated RFamide peptide protein-coding
LINC00265 | Long intergenic non-protein coding RNA 265 | Non-coding RNA
SHISALL Shisa like 1 protein-coding

CACNAIH | Calcium voltage-gated channel subunit alphal | protein-coding
H

PTPN2L Protein tyrosine phosphatase non-receptor | protein-coding
type 21
GADD45B Growth arrest and DNA damage inducible | protein-coding
beta
FBLN1 Fibulin 1 protein-coding
ANKRD65 | Ankyrin repeat domain 65 protein-coding
OSBPLS Oxysterol binding protein like 5 protein-coding
KLK5 Kallikrein related peptidase 5 protein-coding
TFDP1 ‘Transcription factor Dp-1 protein-coding
AGAP2-AS1 | AGAP2 antisense RNA 1 Non-coding RNA
WFIKKN2 | WAP, follistatin, immunoglobulin, kunitz, | protein-coding
netrin domain containing 2
LINC01338 | Long intergenic non-protein coding RNA | Non-coding RNA

1338

STMNDL Stathmin domain containing 1 protein-coding
SHANK2 SH3 and maultiple ankyrin repeat domains 2 | protein-coding
cp37 CD37 molecule protein-coding
PRR25 Proline rich 25 protein-coding
SLURP2 Secreted LY6/PLAUR domain containing 2 | protein-coding
CACNALIC- CACNAIC intronic transcript 3 Non-coding RNA
3

LINCO1814 | Long intergenic non-protein coding RNA | Non-coding RNA
1814

IL31RA Interleukin 31 receptor A protein-coding
FBLN7 Fibulin 7 protein-coding
FAM78A Family with sequence similarity 78 member A | protein-coding
PRMT7 Protein arginine methyltransferase 7 protein-coding
PLA2G4C A2 group IVC protein-coding

Sources: National Institutes of Health National Library of Medicine, hitps://www nchinim
b gov/gene National Human Genome Research Institute hitps://wiw genome gov
genetics-glossary Last accessed August 16, 2024.
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SOCIETAL PERSPECTIVE

» Increased prevalence of CRD

Lack of focus on prevention and optimal care
~ Increasing costs of CRD

» Lack of smart use of health data

SCIENTIFIC PERSPECTIVE

Prevention within reach

Growing insights into disease modification
Lack of uniform approach in implementing
algorithms of care

Need for of Al and big data in CRD

N

v

v

The time is NOW |

PAYER PERSPECTIVE

»~Lack of value-based HC

~ High costs of delayed diagnosis and
suboptimal care

~ Novel treatments are costly

PATIENT PERSPECTIVE
» Loss of QoL
~Lack of comprehensive care for CRD
~  Limited empowerment of patients
» Inequalities of care





OPS/images/falgy-05-1531788/falgy-05-1531788-t002.jpg
1. Nasal and Sinus-Related Traits

Allergen ivity with the option of Allergen
Intranasal structural i

Non-allergic Rhinitis

Nasal hyperreactivity

Chronic rhinosinusitis with and without nasal polyps

Common cold/acute rhinosinusitis (including COVID-19)

Loss of smell [related to severe AR and comorbid nasal diseases (i.¢., CRSWNP)]

. Extranasal Traits

Allergic C

Cognition and performance issues related to nasal disease

Sleep Disturbance/Quality of sleep and obstructive sleep apnoca

Comorbidities: Asthma, CC/ARS, CRS, otitis media with effusion, food allergy,
pollen food syndrome, Obesity, Cystic Fibrosis, Ciliary Dysmotility, mental
health problems

. Behavioral/Risk-Factor Traits

exposure (allergen and irritant avoidance)

Pets, hobbics, pollution, indoor/outdoor exposures

Smoking

Occupational allergens

Therapeutic response 1o treatments
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Severe allergic rhinoconjunctivitis (SARC)

A condition characterized by allergic inflammation leading to persistent symploms (>4 days per week and >4 consecutive
weeks) which significantly impact QoL, including sleep, work, school or leisure activities as exemplified by a VAS score
270 mm.

Refractory Severe allergic rhinoconjunctivitis
(R-SARC)

Describes those patients with SARC despite adherence to optimal guideline-informed pharmacological and non-

Control

‘The degree to which the therapy goals are met, judged by the patient and the treating physician.

Remission

A state or period with low or no discase activity (on or off safe long-term treatment), preferably with a normal nasal
examination.

Complete remission requires normalisation or stabilisation of any underlying pathology in addition to symptomatic remission.

Resolution Cure

A permanent return to the non-disease state

Progression

Development or worsening of the symptoms and/or

Improvement

A clinically significant reduction in symptoms and/or comorbidities.

Regression

Not applicable or useful in the context of AR.

Not applicable or useful in the context of AR.

Recurrence

A temporary worsening of symptom intensity or severity.

Disease modification in AR

h dby ons that target the underlying pathophysiology with effects lasting even
after treatment cessation

Disease modification in research setting

Disease modification based on symptoms plus validated biomarkers.

Treat to target

‘The aim to control symploms to a particular level, often <50 mm on VAS

Relapse

A return to a disease state after a period of remission

Prevention

Primary

Patients at risk of suffering AR and measures to be taken to prevent it.

Secondary

Patients suffering from early AR or already sensitized and measures to be taken Lo prevent progression in severity or increased
allergen sensitivity or development of co- morbidities such as asthma, often via AIT

Tertiary

Measures to be taken to reduce the impact of ongoing disease and its complications in order to maximize QoL.
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Forgot to uncap
Did not shake the bottle

Did not clear the nostrils

Pointed toward the nasal septum

Sniffed strongly while/immedately after administering
Held the head backward while administering
Immediately blew the nose after administering
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elsin Algorithm for confirmation of Refractory Severe
UroRe Allergic Rhinoconjunctivitis (R-SARC)

STEP1 S eory Confirmed
« Allergy testing

« Nasal examination /
endoscopy

« Otherallergic diseases
« Anatomically related issues
« Systemic problems

Confirmed and treated

Identify comorbidities

Spray technique
Adherence

« Exposure

« Drug responsiveness

STEP3

Identify treatable traits

Identified
and treated

Severe Refractory Allergic
i Rhinoconjunctivitis (R-SARC)

Ongoing poor control

INTERVENTION
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Intentional non-adherence

No use in case of o symptoms (1

Non-intentional non-
adherence
Forgetfulness (1= 104)

Only use in case of severe symploms
(n

Ran out of supply (1= 36)

Afraid to become dependent (n = 34)

Something interfered with daily
routine (= 32)

Only a little bit/not effective (n=33)

No time to renew prescription
(n=17)

Afraid to use corticosteroids (n = 30)

Need for more than advised/
prescribed (n =12)

Belief that the effect will be lost upon long-
term use (n =22)

Too many adverse effects (= 8)

Too expensive for daily use (r=6)

Other reasons for non-adherence (1
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