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Mechanisms of Asthma Leading

to Symptoms

AIIergens Exercise Irritants Vlruses Weather
Mucus Edema
Hypertrophy Secretion
Hyperplasia I d
Inflammatory Architectural Eplthellal rgﬁ?a':;
Medlator Changes DETETe[) Function

Release

Bronchlal Constriction Bronchial Hyperreactlwty

Symptoms

Adapted from Creticos. Adv Stud Med. 2002;2:499-503.
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Overview of the
Inflammatory Cascade
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Brownell J, Casale TB. Immunol Allergy Clin N Am 2004;24:551-8.
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Cells and Cell Mediators Involved in the
Asthmatic Inflammatory Response
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Barnes PJ, et al. Am J Respir Crit Care Med. 1998;157:51-S53; Spina D. J Pharm Pharmacol. 2000;52:125-145.
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Eosinophils Can Have Reciprocal Interactions
With Other Immune Cells to Perpetuate Chronic Inflammation?

Epithelium . © 0 %0 Allergens  * °°°.3" T % Vises % & Bacteria "'l\.\ H pollutants ¥ 3 & Smoke
0O, Q 02 02 ) 02
000 °5’8 000 0°0 0°0
O OO 0O 0O O OO 0O 0OI0O0 OO0 00O OOOVO OOOOOLO OO OO O O O

~ IL-33
Epithelial cells Dendritic ce

IL-33
IL-25

TSLP o Macrophages
Eosinophils oo NKT Cells

Mast Cell t /
Reciprocal < .
interactions u ‘
likely occur 1
s

IgE \,1

B-cell

Allergic Eosinophilic Asthma®3 Non-allergic Eosinophilic Asthma?-2

Eosinophil maturation® Eosinophil migration® Eosinophil recruitment>®
Bone > q ood
marrow 9 Peripheral bl @ Inflamed tissue
/ C o @-E— —)
e
IL-5 AW e Circulating
Eosinophil e eosinophil

progenitor

1. Jacobsen EA et al. Annu. Rev. Immunol. 2021. 39:719-757; 2. Brusselle GG et al. Nat Med. 2013;19:977-979; 3. Lambrecht BN et al. Nat immunol. 2015;16:45-56; 4. Peters MC et al. Lancet. 2020;1;395:371-383; 5.
Pelaia C et al. Front. Physiol. 2019.
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Inflammation Is Central to

the Key

Pathological Features and Clinical Consequences of Asthma

THE LAMCET
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EOS = eosinophils.
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Airway obstruction23
(eg, | lung function)

Symptoms2:3

Airway
hyperresponsiveness?23

1. Peters MC et al. Lancet. 2020;395;371-383; 2. The Global Initiative for Asthma. Global Strategy for Asthma Management and Prevention 2021; 3. Israel

E et al. N Engl J Med. 2017;377:965-976; 4. Gandhi NA et al. Nat Rev Drug Discov. 2016;15:35-50; 5. McBrien et al. Front Med. 2017;4.
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Epithelial cells: goblet cell increases

Courtesy of Hong Wei
Chu
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Different distribution of inflammatory cells: Mast
cells
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Inflammatory Subtypes of Asthma

Airway Inflammation
(Biomarkers: sputum, BAL, bronchial biopsies, FeNO, blood eosinophils, allergic

sensitization)
Neutrophilic
Eosinophilic Mixed eosinophilic Paucigranulocytic
Allergic and neutrophilic
Type 2/T2 Non Type 2/T2 Low

High
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Sputum Cell Counts

* Average cell counts (partial data — subset of
baseline samples from each group):

Total cell Eos Neut
counts percent percent
(million)

Non- 2.4%
asthmatic
controls

Well-
controlled
asthmatics

Not well-
controlled
asthmatics

Poorly
controlled
asthmatics
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Characteristics of
Non-Eos Asthma

 Distinct Phenotype

- Absence of it e
remodeling

* Absence of Eos

Poor response to
corticosteroids

Berry M, et al. Thorax 2007;62:
1043
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Molecular phenotyping supports a
Th2/atopic phenotype

i . Periostin

CLCA1
2 | | SerpinB2
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cluster 1: high expression cluster 2: low expression
M high

expression A=asthma
level H=healthy control Woodruff P’ et al

N ow AJRCCM 2009

3 genes expressed in vitro in epithelial cells in response to IL-13

applied to ex vivo epithelial cells with:
 More BHR, atopy, eosinophils
 |dentified by increases in epithelial periostin in particular

Woodruff et al. AJRCCM 2009
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Features of Molecular Phenotypes

Both Th2 High and Low has:

* Decrements in FEV1
* Bronchodilator responsiveness

» Skin Prcik test reactivity

Th2 High has greater:

- AHR
- IgE

- Blood and BAL Eosinophilia

Woodruff et al. AJRCCM 2009
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Clinical Features: Th2 High asthma has greater AHR, IgE
levels and Eosinophilia
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Woodruff et al. AJRCCM 2009
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Th2 Hi: Thick SBM and Robust CS Response
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T2-Low and T2-High: Examples of Asthma Phenotypes*-

May be less Poor
severe steroid
response

Less Lower
response to eosinophil
T2-inhibition counts

May be
linked to
obesity or
neutrophilia

IgE=immunoglobulin E; T2=T-helper cell type 2.

1. Fahy JV. Nat Rev Immunol. 2015;15(1):57-65.

2. Woodruff PG, et al. Am J Respir Crit Care Med. 2009;180:388-395.
3. Wenzel SE. Nat. Med. 2012;18(5):716-725.

4. Peters MC, et al. J Allergy Clin Immunol. 2014;133(2):388-394.

More
responsive
to T2-
inhibition
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Rif{ﬁrent Patterns of Inflammation Can Drive
sthma

T2 Low Asthma' T2 High Asthma'

_ . i )
Proteases, ROS - Neutrophils Eosinophils MBP, EPX, ECP

IL-4, IL-5, IL-9,

Mast cells | CRTH2/PGD,

IL-8, IL-23 - Epithelium

Epithelium- TSLP, IL-33

IL-17, IL-22, IFNy - ILC1/3 cells

IL-5, IL-13, IL-9,

Th2 cells-
CRTH2/PGD

IFNy, TNFa - Th1 cells 2

] - IL-4, IL-13

I N | 1117 cells NK cells

— = IL-4, IL-13, IL-5

ILC2 cells- IL-9. Areg

Areg=amphiregulin, CRTH2=chemoattractant receptor homologous molecule on T2 cells; CXCR2=C-X-C motif chemokine receptor 2; ECP=eoSinophi.| cationic protein;

EPX=eosinophil peroxidase; IFN=interferon; ILC1=type 1 innate lymphoid cells; ILC2=type 2 innate lymphoid cells; ILC3=type 3 innate lymphoid cells; MBP=major basic A RS
protein; NK=natural killer; PGD,=prostaglandin D,; ROS=reactive oxygen species; Th=T helper cells; TNF=tumor necrosis factor; TSLP=thymic stromal lymphopoietin.
1. Adapted from Tabatabaian F, et al. Immunol Allergy Clin North Am. 2017;37:329-343. 2. Carr TF, et al. World Allergy Organ J. 2016;9:21.
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In Summary: The Cytokines
IL-13, IL-5, and IL-4 Are
Important Drivers of
Asthma Pathophysiology
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SBM Thickness Associated

With Eosinophilic Phenotype
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Wenzel SE, et al. Am J Respir Crit Care Med. 1999;160:1001-1008.
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Increased Eosinophils in Sputum Are Strongly Associated With
Increased Asthma Severity

ICS = inhaled corticosteroids; OCS = oral corticosteroids.
Louis R et al. Am J Respir Crit Care Med. 2000;161:9-16.

Eosinophils (x103%/g)

Control 9 0-135 ]
Intermittent asthma 45 4-220 P
Mild to moderate persistent asthma 199 4-2,227

Severe persistent asthma 305 12-10,800

+ Patients with severe asthma not treated with an OCS had a 44-

fold higher median eosinophil count (p<0.0001) compared with
individuals in the control group

+ Despite treatment with high doses of ICS or with OCS,
prominent eosinophilic inflammation was noted
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Increased Eosinophils in Sputum Are Strongly
Associated With Increased Asthma Severity

Eosinophils (x103/g)

Control 9 0-135 :|
Intermittent asthma 45 4-220 p<0.05
Mild to moderate persistent asthma 199 4-2,227 p<0.001
Severe persistent asthma 305 12-10,800 p<0.001

* Patients with severe asthma not treated with an OCS had a 44-fold
higher median eosinophil count (p<0.0001) compared with
individuals in the control group

* Despite treatment with high doses of ICS or with OCS, prominent
eosinophilic inflammation was noted

ICS = inhaled corticosteroids; OCS = oral corticosteroids.
Louis R et al. Am J Respir Crit Care Med. 2000;161:9-16.
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Increased Eosinophils in Asthma: Major Risk
Factor for Exacerbations

Historical Analysis of 130,547 Patients With Asthma

Odds ratio (95% CI) p-value /

Age (per year increase) 1> 1.007 (1.005-1.008)  <0.001 BIOOd eOSinOphiI
Gender (F vs. M) —— 1.21 (1.14-1.28) <0.001 >400 CeIISI“L:
Overweight vs. normal BMI —— 1.08 (1.01-1.16) 0.028
Obese vs. normal BMI —t— 1.17(1.09-1.24) <0.001 ° Single beSt
Smoker vs. non-smoker —— 1.14 (1.06-1.22) <0.001 prediCtor Of
Ex-smoker vs. non-smoker —— 0.93 (0.88-0.99) 0.024 mUItlple

£ Blood EQS 2400 celslil vs.S400, ... ... [................ et A48 (139:088) L. <0001, L. exacerbations
/(-:\%I)I(ist-:{ﬁlll-depression —— 1.09 (1.04-1.15) 0.001 ° |ike| i hood of
Diabetes (type 1 or 2) —— 1.11 (1.05-1.17) <0.001 Agz
Eczema —— 1.08 (1.03-1.14) 0.003 exacerbations
GERD —— 1.12 (1.05-1.20) 0.001 by 1 -5_f°|d
Rhinitis —— 1.10 (1.04-1.16) <0.001 /
Acetaminophen prescription — 1.23 (1.17-1.30) <0.001

038 1.0

1.6
Decreasing likelihood Increasing likelihood of 2+ exacerbations

Adapted from Price D et al. J Asthma Allergy. 2016;9:1-12.

24

BMI = body mass index; Cl = confidence interval; EOS = eosinophils; F = female; GERD = gastroesophageal reflux disease; M = male.
Price D et al. ) Asthma Allergy. 2016;9:1-12.
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Peripheral Blood Eosinophil Levels Have Been
Correlated With Both Asthma Severity and Control

Severe Acute Overall
Exacerbations Respiratory Events Asthma Control
» 201-300 cells per uL (n=25,882) = -L -
% 301-400 cells per pL (n=15,030) - -
.% 401-500 cells per pL (n=8659) - - -
8  501-600 cells per L (n=4928) - - -
§ 601-700 cells per uL (n=2726) — - -
@ 701-800 cells per pL (n=1631) —_ —a— —
E 801-900 cells per pL (n=947) —_— —_ —
g 901-1000 cells per pL (n=1019) ——— —.— .
& 51000 cells per pL (n=1019) o . ——
05 07 10 15 2025 05 07 10 15 2025 03 05 07 10 15 20
Adjusted RR? Adjusted RR? Adjusted OR?

Severe Exacerbation - an asthma-related hospitalization, attendance at an accident and an emergency department, or a prescription for acute
oral OCS

Acute Respiratory Event - defined more broadly as an asthma-related hospital attendance or admission, or accident and an emergency
department attendance, a prescription for acute OCS, or prescription for antibiotics in conjunction with an asthma-related primary care
consultation

Overall Asthma Control - the absence of any acute respiratory event (as defined above) or asthma-related outpatient department visit with an
average daily dose of 200 g or less of salbutamol or 500 ug or less of terbutaline

3Data from medical records of patients with asthma who were aged 12-80 years and had 2 years of continuous records, including 1 year before (baseline) and 1 year after (outcome) their most recent eosinophil count. Patients were assigned to 9
eosinophil count categories and were compared with a reference category of <200 cells/uL (n=68,407). Data adjusted for age, gender, body mass index, smoking status, and Charlson comorbidity index score. 25

OCS = oral corticosteroids; OR = odds ratio; RR = rate ratio.
Price DB et al. Lancet Respir Med. 2015;3:849-858.
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A New Paradigm in

24

20
16

Number of Cells/HPF

Edsinophils in Small Airways (Autopsies)

nal Jewish

Control subjects
Asthmatics

Mononuclear Eosinophils Mononuclear

Cells

Airways

HPF = High Power Field

Cells

Eosinophils

Arteries

*P<0.05 vs. control subjects

Saetta M, et al. Am Rev Respir Dis. 1991;143:138-143.
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~==|{The Inflammatory Response in Asthma Is ral Jewish

Not Restricted to the Proximal Airways

500 —

400 Airways <2 mm Pi
300 _ Asthmatic

Control

200

100

Positive cells/mm?

0
Mast Cells

Airways >2 mm Pi
Asthmatic

Control

Positive cells/mm?

- T

T cells MBP EG2 Mast Cells

Pi: internal perimeter; MBP: major basic protein (total eosinophils);
EG2: activated eosinophils

Tulic MK. Chest. 2003;123:348-355. Hamid Q, et al. J Allergy Clin Immunol. 1997;100:44-51.
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A New Paradigm in

The Inflammatory Response in Asthma Is ™
Not Restricted to the Proximal Airways

Asthmatic subjects

<2 mm Pi
¥ >2mmPi

Positive cells/mm?

T Cells MBP EG2 Mast Cells

MBP: major basic protein; EG2: activated eosinophils
*P < 0.05 vs airways >2 mm Pi (internal perimeter)

Tulic MK, et al. Respir Res. 2001;2:333-339.
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Shaw, DE et al. Eur Respir J 2015; 46: 1227-1231.
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High Blood Eosinophil Counts Predict Sputum
Eosinophilia In Patients With Severe Asthma

Pm e pase e Of

[J—.P-l'-dc . 4
.0

Blood absolute Eosinophils

Fowler S, et al JACI; 2015: 135: 822—824.
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Eosinophilic Inflammation Correlates With
Deterioration in Lung Function

Correlation of Sputum ECP Concentration With FEV, Decline'

1
= p=0.001 5 =0.056
£ e £ °
D 3 >
= 3 3 -
o o ]
(8] (8] oo
w ad w ° A
£ £ 27 ° ° °
= =] —_—
5 5 23,0 e
Q Q () oo
— [ ]
%) 14 0 . Py °
g’ g) ° o 0
- |
® [ ]
[} ] [} 0 T T T
0 50 100 Remission Slow decline Fast decline

FEV, decline (mL/yr)

Adapted from Broekema M et al. Respir Med. 2010;104:1254-1262. Adapted from Broekema M et al. Respir Med. 2010;104:1254-1262.

Note: Horizontal bars represent median values.

ECP is a protein released during degranulation of eosinophils that can be used as a biomarker of eosinophilic activity.?

ECP = eosinophil cationic protein; FEV, = forced expiratory volume in 1 second.
1. Broekema M et al. Respir Med. 2010;104:1254-1262; 2. Bjork A et al. Allergy. 2000;55:442-448.

Do Not Distribute

31



Summary: Increased Eosinophils in Asthma

sinophils were correlated with:

sthma severity'-?
lung function3®

Exacerbation Lung sk of exacerbations®”

Risk®7 function3-

ates of hospitalizations and ED visits®

1. Bousquet J et al. N Engl J Med. 1990;323;1033-1039; 2. Louis R et al. Am J Respir Crit Care Med. 2000;161;9-16; 3. Broekema M et al. Respir Med. 2010;104:1254-1262; 4. Woodruff PG et al. J Allergy Clin Immunol. 2001;108:753-758; 5. McGrath KW et al. Am J Respir Crit Care Med.
2012;185:612-619; 6. Zeiger RS et al. J Allergy Clin Immunol Pract. 2014;2:741-750; 7. Price D et al. J Asthma Allergy. 2016;9:1-12.
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Pathobiology may involve
multiple different
immune/cellular pathways

Allergies Pathogen/Physical/Cellular/Metabolic

\[e]

Oxidative/nitrative
—— ——stress et
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Nitric oxide production regulated by NOS enzymes, IL-4,
and IL-13

Derived endogenously from L-arginine’
Synthesis catalyzed by 3 forms of the NO synthetase (NOS) enzyme: 2 constitutive forms and 1 inducible

form?
In asthma, iNOS expression is upregulated by IL-4 and IL-13, leading to increased levels of FeNO'2

o NO production by iNOS is corticosteroid sensitive?

Oxidativ
e stress NO
NO NO
AP-1 iINOS éllergen
¥ Y
Constitutive  Platelets, neuronal, Physiological regulation
NOS epithelial and endotelial of airway function
(eNOS, cNOS) cells /A
L-arginine
ST E
L-citrulline IL- Th cell
4 differentiation

Inducible NOS Macrophages, neutrophils,  Produced in response to

(iNOS) hepatocytes, epithelial, airway inflammation and " X
mesangial, endothelial and  in host defense against
vascular smooth muscle infection sensitive mechanism ,
cells Th2

Adapted from Menzies-Gow, ' Alving et al,® and Duong-Quy et al*

NO=nitic oxide; AP=activator protein; IL-interleukin; STAT=signal transducer and activator of transcription; Th2= T-helper cell type 2
1. Menzies-Gow A et al. Eur Respir J. 2020; doi.org/10.1183/13993003.01633-2019. 2 Hoyte et al. Imnmunol Allergy Clin N Am. 2018; 38:573-585. 3. Alving K,
Malinosvchi A. Eur Respir Mon. 2010;49: 1-31. 4. Duong-Quy C. J Asthma Allergy. 2019:12 331-341.
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INOS Staining

INOS Stain in a Severe
Asthmatic

S

A
-

INOS Stain in a Normal
Subject

Courtesy Sally Wenzel and Silvana Balzar
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FeNO and Eosinophils After Anti-
IL-13 Treatment

0.2

o

—¢— Lebrkizumab —o— Placebo |

o

S

Eosinophils (Mean absolute change)

O Placebo
W Lebrikizumab

Mean FeNO (ppb)

Adapted from Corren et al

5
12 16 20 24 28 32 NEJM 2011; 365: 1088-98

Time (weeks)
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FeNO and Eosinophils After Anti-

IL-5 Treatment

1.00+4 P<0.001
Placebo

0.30 }h—__}_—"-}—-—%“‘f_{

0.104

(x10-3/liter)

Start of Mepolizumab
treatment ]

Blood Eosinophil Count

P=0.29
Mepolizumab
N
b Tk T
Placebo i

Adapted from Haldar et al; NEJM 2009; 360: 973-84
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Inflammatory mechanisms and pathobiologic features leading to severe asthma

Inflammatory mechanisms associated with granulocytic inflammation
Non-type 2 inflamma

Type 2 inflammation
| Irritants, pollutants, microbes, and viruses

B Antisens

/
(caTA3 )

GATA3 T

-—
4,5, and 13

(i) L
Ve ~ [CR 8
/ [GM-CSF| ( ! J v—

— - . -
3 [ Lcukmricncs] L /J' J
! Leukotriene B, \
|_CXCR2_'I/ # Neutrophil -

3
—— = I BLT
Lipoxin | ﬁm l L 2)

Hyperresponsiveness, remodeling, mucus production, and smooth-muscle constriction and hypertrophy
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There are Many Potential Targets in Severe Asthma

From Israel E, Reddel HK. Severe and
difficult-to-treat asthma in adults.
Drazen JM, ed. N Engl J Med.
377(10):965-976. Copyright© 2017
Massachusetts Medical Society.
Reprinted with permission from
Massachusetts Medical Society.




placebo-controlled, parallel-group trial to evaluate the effect of tezepelumab on airway

TSLP: A key epithelial cytokine in asthma

(Cigarettes and |

Human TSLP is an epithelial-derived | poltanis J
cytokine first described in 2001 (Vruses) T ) [Ppes)
 Variants at the TSLP gene loci have s ®
been associated with asthma risk i
» TSLP expression: e TRLP | N
« higher in the airways of patients = Dendm} e
with asthma | "
« correlates with Th2 cytokine and
chemokine expression
* correlates with disease severity

(Lung epithelium®)
.-n Mast cell

Neutrophil*) *

L - . W e
. . . . . 1. Ziegler and Artis. Nat Immunol 2010;11: 289 293. 2. Soumelis, et aI Nat lmmuno/ 2002 3:673—-
Emson, C., Diver, S., Chachi, L. et al. CASCADE: a phase 2, randomized, double-blind, 680. 3. Allakhverdi, et al. J Exp Med 2007;204:253-258. Ziegler, et al. Adv Pharmacol

inflammation in patients with uncontrolled asthma. Respir Res 21, 265 (2020). e o . | Aad. w
https://doi.org/10.1186/512931-020-01513-x Immunol 2005;174:8183-8190. 6. Ying, O'Connor B, et al. J Immunol 2008;181:2790-2798.
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Goblet cell Eosinophil
metaplasia “v=T0 extravasation _—
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Eosinophils Promote Mucus Plug Formation

¥ Eosinophil

@ HOSCN generates
covalent disulfide
mucin crosslinks

@ EPOcatalyzes - &
thiocyanate to HOSCN

A’I HOSCN |+| H,0 |

| H,0, |+| SCN- |ﬁ

@ IL-13increases
thiocyanate transfer
into the airway lumen

® &

e .
> .o o Mucin
°
[ B e

:; Mucin Mucus plug

@ Crosslinked mucins have high
elasticity (decreased mucociliary
escalator clearance) resulting in

mucus plug formation

* EPO, eosinophil peroxidase; HOSCN, hypothiocyanous acid; SCN, thiocyanate
Dunican EM, et al. J Clin Invest 2018;128:997—-1009.
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Increased Eosinophils Contribute to Mucus

Plugging

Elevated eosinophils in the lungs cause airway inflammation and damage

Normal airway!
Airway of patient
with fatal asthma?
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Increased
eosinophils

Reprinted from J Allergy Clin Immunol, Vol 106/issue 6,William

W. Busse MDa, Susan Banks-Schlegel PhDb, Sally E. Wenzel MDc ,
Pathophysiology of severe asthma;1033-1042;2000, with permission
from Elsevier.




Mucus is Produced by Goblet Cells and Can
Lead to Remodeling in Severe Asthma
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Shifren A et al. J Allergy (Cairo). 2012; 2012-316049.
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Allergens, T2 cytokines, viruses, air pollutants...

Dysfunctional “ A ¢ - AR 4_Factors increasing mucus
mucociliary clearance o B, VT e dehydration ({ SPLUNC1, TENaC..)
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Eosinophil products are associated with mucus plugging

* Patients with a higher mucus plug score had larger amounts of EPO in the sputum

Sputum eosinophil ratio

(%)
50 1

40 A

30

20

10

0-

s .
pfgaor(r;r:)a‘n s comelation coefficient=0 59 . H ealthy adult
e ©® Asthma patient
o
e
e °
o
o
° e
® ®
')
® e . . & °
o * .
e St dSY .‘\ S0 e
L} ] I | 1
1 10 100 1,000 10,000 (ng/mL)
Sputum EPO

Do Not Distribute

(ng/mL)
10,000 : : ,
e 3
f " 1
® L
1,000 "
8 Sl
w
E 100 - ¢
2 H
g. - L
w ! .
109 %% © 1. ¢
P .
|
-._
1 ; T & ' | —— 1
Healthy adult Zero High

Sputum plug score
**: p<0.01, #; p<0,001, by ANOVA with Bonfamon| comection

Used with permission of American Society for Clinical Investigation, from Mucus plugs in
patients with asthma linked to eosinophilia and airflow obstruction, Eleanor M Dunican,
J Clin Invest 2018;128:997—-1009 permission conveyed through Copyright Clearance
Center, Inc.



Type 2 Cytokine Expression is Associated with High

Mucus Plug Scores
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***¥P < 0.001; **P < 0.01; *P < 0.05. P values were determined by Kruskal-Wallis test with Dunn’s correction
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Used with permission of American Society for Clinical
Investigation, from Mucus plugs in patients with
asthma linked to eosinophilia and airflow
obstruction, Eleanor M Dunican, J Clin Invest
2018;128:997-1009 permission conveyed through
Copyright Clearance Center, Inc.



IL-13 Is a Key and Central Driver of Excess Mucus
Production and Plugging

IL-13 Increases MUCS5AC Expression Mucus Transport Is Impaired When MUC5AC Is
(Cross-sectional Staining From HBE Cultures)! Overexpressed (IL-13 Stimulated HBE Cultures)*
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Bonser LR, et al. J Mucus plugs in patients
Clin Invest. (n=3) with asthma linked to
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Copyright Clearance ’
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permission conveyed
through Copyright
Clearance Center, Inc.

Center, Inc."

p<0.05. *¥**p<0.001. ****p<0.0001. ECM, extracellular matrix; HBE, human bronchial epithelial; IL, interleukin.

Do Not Distribute



Summary

e "Guideline” guided treatment is
not optimal in at least 50% of
patients

e Step 3 and above assessment of
role of TH2 mechanism to guide
therapy

* Recognition and treatment of co-
morbidities
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Summary

 Biologics are currently directed to
TH2 pathways

 Macrolides may reduce exacerbation
in non-eosinophilic asthma

e Biomarkers currently being studied
most extensively are Th2 based in
relation to current therapeutics
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