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* Review heterogeneity in asthma and understand the concept of cluster
analysis

* Review the pathophysiologic mechanisms that form the basis for biologics
In asthma

 Describe how phenotypes and endotypes can be used to choose targeted
therapy in asthma

* Discuss the approach to the patient with severe asthma and choosing the
appropriate advanced therapy
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Cowl
* Case
* Overview of pathophysiology, phenotypes and biomarkers

Khurana

* Case
* Selection and efficacy of advanced therapies
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* Jmisanever-smoker
 Diagnosed with asthma at age 3

« Asthmawas mild during childhood and teenage years; worsened in his 20s, following an episode
of pneumonia

* Recent 5 ED visits and 2 hospitalizations over past 2 years. Intubated twice in hislifetime,
* Hereports daily cough, wheeze and shortness of breath. Asthma control test scoreis 11.

* Current medicationsinclude: Inhaled corticosteroid + long-acting 3-agonist (ICS/LABA), long-
acting muscarinic antagonist (LAMA), leukotriene modifier (LTM), antihistamine, intranasal
corticosteroids, and proton pump inhibitor. He is also currently completing a prednisone taper for
acute asthma.
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* Moved in with his parents two years ago after hisfirst intubation/ICU admission
 His parents own acat. The entire house is carpeted.

* Allergy skin testing during childhood was positive for multiple environmental allergens.
He tried allergy shots (immunotherapy) for 2 years with some improvement.

* Physical Exam:
Normal vital signs. BMI 26.
Erythematous nasal mucosa, no polyps or exudate
No stridor
Good air movement b/l, clear to auscultation
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evaluating Jim’s asthma? 2019

A. Pre- and Post- bronchodilator spirometry
B. Methacholine challenge test

C. High resolution CT chest

D.FeNO

Register now at congress.chestnet.org Connecting a Global Community
in Clinical Chest Medicine
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* You confirm adherence and inhaler technique
* You identify and mitigate triggers
* You optimize management of comorbidities. GERD and CRS

« Asthmaremains uncontrolled on current asthma regimen:
Inhaled corticosteroid
L ong-acting beta agonist
L ong-acting muscarinic antagonist
L eukotriene modifier (LTM)
Antihistamine
Nasal steroids
Proton pump inhibitor

Register now at congress.chestnet.org Connec_tlng .a_GIobaI Comml:ln.lty
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A. A phenotype isthe inflammatory pathway producing the endotype

B. A phenotypeisacollection of clinical characteristics; the endotype isthe
mechanism producing the phenotype

There is one endotype for every phenotype
Multiple phenotypes are associated with an endotype

o O
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Phenotype: Observable characteristic/traits

Endotype: Distinct pathophysiology that provides insight
into mechanism

Biomarker: Measurable indicator of biologic state
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T2-type asthma 5 Non-T2-type asthm% -
Allergic Late-onset | | Very [ Obesity- Smooth-muscle-
asthma eosinophilic late-onset | | associated mediated
l asthma asthma asthma paucigranulocytic
[ (women) asthma
Aspirin-
( T, inflammation } No or less exacerbated
EFEAREISA Exercise-induced respiratory Smoking-related
asthma disease neutrophilic asthma
Phenotype A | m [ Phenotype C | m Childhood-onset Adult-onset
asthma asthma

Nature Reviews | Disease Primers

Wenzel Nature Medicine 2012
Holgate Nat. Rev. Dis. Primers 2015
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726 subjectsin Severe Asthma Research

Program S
r >68% ﬂm E 110%—+
. . ‘6 100% 4+
628 total variables reduced to 34 core variables 2 Wiy it
; B Severe asthma
. . . . My <108%
Unsupervised hierarchical cluster analysis g’ 80%+
zmﬁ] Age of Onset 265% 8 M
. . ge of Onse ®
Five major phenotypes emerged — * 5 ot Lt
2 sox | : Severe asthma
g -4
; ; . CLUSTER 3 =
1. Younger, mild childhood onset, atopic - - | - - 13 6 9 12" "20 30 40 sop
2. Older, childhood onset, atopic, moderate severity | schoat = I - g
) ) Age of Asthma onset (years)
3. Older women, high BMI, late-onset, non-atopic <__;I/T
4. Severe, earlier onset, reversible obstruction
5. Severe, later onset, fixed obstruction
Register now at congress.chestnet.org Moore et al. AIRCCM 2010

Silkoff et al. Clin Chest Med 40 (2019)
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further treatment for your patient?

A. Allergy testing & IgE level
B. Blood eosinophil count

C. Serum periostin level
D.AandB
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i Symptom control & risk factors 2 0 l 9

(including lung function)
Inhaler technique & adherence

w0y

Asnd

Patient preference

Symptoms
Exacerbations -
Side-effects Asthma medications
Patient satisfaction Non-pharmacological strategies
Treat modifiable risk factors
Lung function
PREFERRED | STEP 1 STEP 2 Add-on
CONTROLLER
CHOICE treatment
Low dose ICS
? ﬂl}er Consider low Leukotriene receptor antagonists (LTRA)
controter dose ICS Low dose theophylline*
options
RELIEVER As-needed short-acting beta,-agonist (SABA) As-needed SABA g
low dose ICS/formotefo

Register now at congress.chestnet.org Conne Source} ginaa;thma.org
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Personalized approach to asthma

Diagnosis
Refractory asthma?

Characterize subtype

v

v

Gender
Age
Obesity
Ethnicity
Smoking Hx

BIOMARKERS

I Tailored therapy |

Register now at congress.chestnet.org

Dunn & Wechsler. Clin Pharmacol Ther
2015
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Type 2 inflammation in asthma
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Antigen
O O 0 i

Periostin

®e
Cys-leukotrienes ‘

cytokines

Sputum Eos Allergic & Eosinophilic Asthma
Increased exacerbations and poor lung function

Blood Eos Allergic & Eosinophilic asthma
Increased exacerbations and poor lung function

IgE Allergic asthma

FeNO Indicator of oxidative and nitrative stress
Allergic & eosinophilic asthma

Periostin Potentially alergic & eosinophilic asthma

eosinophils

Parulekar. Curr Opin Pulm Med
2016
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« Asthmais acomplex heterogeneous condition

« Best understood in terms of underlying phenotypes (observable characteristics) and
endotypes (specific biologic mechanisms)

« Biomarkers can provide information about the disease as well as targeted therapy

«  Many biomarkers available for Type 2 asthmaincluding sputum eosinophils, FeNO,
blood eosinophils, IgE level

* No biomarkers currently available for non-Type 2 asthma and thisis an area of great
need
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- Childhood asthma

- Uncontrolled on ICS, LABA, LAMA, LTM

- Frequent exacerbations

- Moderate airflow obstruction on spirometry with reversibility
- Adherence, triggers, comorbidities addressed and optimized

- Additional diagnostic tests performed

Register now at congress.chestnet.org Connecting a Global Community
in Clinical Chest Medicine
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Multiple positives on blood test for allergies
WBCs 77K/ - Dustmites
Eos (%) 3.6 - Seasonal molds
Absolute Eos | 277 cells/pL - Trees
IgE 386 kU/L - Pollen
- Ragweed
FeNO 14 ppb
2 - Cats
- Dogs

Register now at congress.chestnet.org Connestlnglia.GI??:ahl C:r;n:;jm_'ty
in Clinica est Medicine
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A.Mepolizumab

B. Omalizumab

C. Dupilumab

D. Lebrikizumab

E. None of the above

Register now at congress.chestnet.org Connestlnglia.GI??:ahl C:r;n:;jm_'ty
in Clinica est Medicine
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Analysis 1.2. Comparison | Subcutaneous omalizumab + steroid versus placebo + steroid (stable steroid),
Outcome 2 Exacerbations requiring oral steroids.

Review: Omalizumab for asthma in adults and children
Comparisort | Subcutaneous omalizumab + steroid versus placebo + steroid (stable steroid)

Outcome: 2 Exacerbations reguiring oral steroids

Study or subgroup log [Rate Ratio] Rate Ratio Weight Rate Ratio
(SE) IVFixed,35% Cl IV Fixed95% Cl

| Moderate to severe asthma (ICS + mixed treatments)
ININCOVATE -0.6931 (0.225) B 60.1 % 050[032 078]
Lanier 2005 -0.5978 (02763) - 399 % 0551032, 095]
Subtotal (95% CI) — 100.0 % 0.52[0.37,0.73 ]

Heterogeneity: Chi2 = 007, df = | (P =0.79); I? =0.0%
Test for overall effect: Z = 3.75 (P = 0.00017)
2 Severe asthma (IC5 + LABA)

Hanania 201 | -04155 (0.1965) —l— 1000 % 066 [ 045, 097]

Subtotal (95% CI) ———mm—— 100.0 % 0.66 [ 0.45, 0.97 ]

Heterogeneity: not applicable

Test for overall effect Z =2.11 (P = 0.034)

3 Severe asthma (ICS + LABA + other treatment)
Hanania 2011 -0.3285 (0.1573) _._ 100.0 % 072[053,098]

Subtotal (95% CI) —— 100.0 % 0.72 [ 0.53, 0.98 ]

Heterogeneity: not applicable

Registe s o7 1 i5 2
Favours Omalizumab T e Cochrane Database Syst Rev. 2014(1):CD003559.
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Analysis 1.3. Comparison | Subcutaneous omalizumab + steroid versus placebo + steroid (stable steroid), 2 0 l 9
Outcome 3 Hospitalisations.

Review: Omalizumab for asthma in adults and children
Comparisor: | Subcutaneous omalizumab + steroid versus placebo + steroid (stable steroid)

Outcome: 3 Hospitalisations

Study or subgroup Omalizumab Placebo Odds Ratio Weight Odds Ratio
n/N n/N M-H,Fixed,95% Cl M-H,Fixed,95% Cl

| Moderate to severe asthma
Busse 2001 11268 2257 — T 71% 048 [ 0.04, 530]
Busse 2011 3/208 13211 —— 44.4 % 022006, 079]
Milgrom 2001 01225 5/109 — 258% 0.04 [ 000, 077 ]
Sol r2001 01274 6/272 - — 227 % 007 [ 000, 1.33]
Subtotal (95% CI) 975 849 - 100.0 % 0.16 [ 0.06, 0.42 ]

Total events: 4 (Omalizumab), 26 (Placebo)
Heterogeneity: Chi2 = 2.13, df = 3 (P = 0.55); 2 =0.0%
Test for overall effect: Z = 377 (P = 0.00017)

2 Severe asthma

Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (Omalizumab}, O (Placebo)
Heterogeneity: not applicable

Cochrane Database Syst Rev. 2014(1):CD003559.

0.002 Q.1 | 10 500

Favours Omalizumab Favours placebo

Register now at congress.chestnet.org Connecting a Global Community

in Clinical Chest Medicine
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FeNO Eosinophils Periostin
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Exacerbation rates
Low High Low High
Low FeNO  High FeNO eosinophils  eosinophils periostin periostin
at baseline  at baseline at baseline  at baseline at baseline  at baseline Hanania NA, et al. Am J Respir Crit Care Med. 2013
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
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. . . Change in symptoms
Time to first exacerbation

100 - 54 M Placebo (n = 88)
N == (Omalizumab continuation (n = 88) M Omalizumab continuation (n = 88)
.5 90+ == Placebo (n = 88)
e -
o P =.0039
3 g 80 e &
e & =
25 704 3a
v« A E
28 60 g s
&5 = &
< 504 38
¥ 5
5o
o]
1 ] 1 1 L] L] I T ] 1 ! ] 1 T
0 4 8 12 16 20 24 28 32 36 40 44 48 52 10 - T
e Time From Enrollment (Weeks) ACT Score ACQ Score
0. at ris|
Omalizumab continuation 88 85 81 77 73 69 68 68 67 65 63 62 60 45
Placebo 88 79 75 67 60 56 54 53 52 48 44 43 43 31

Register now at congress.chestnet.org Ledford D, et al. A J Allergy Clin Immunol. 2017;140(1):162-169




Omalizumab: Safety

Incidence, n (%)
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Core study (32 weeks) Extension 1 (96 weeks) Extension 2 (52 weeks)  Extension 3 (104 weeks)™
Event Omalizumab (n=174) Placebo (n=165) Omalizumab (n=222) Omalizumab (n=178) Omalizumab (n=118)
Any AE 136 (78.2) 135 (81.8) 195 (87.8) 134 (75.3) 78 (66.1)
Mild or moderate 120 (69.0) 105 (63.6) 156 (70.3) 115 (64.6) 71 (60.2)
Severe 16 (9.2) 30(18.2) 39 (17.6) 19 (10.7) 7 (5.9)
Serious AEs 11 (6.3) 11 (6.7) 27 (12.2) 8 (4.5) 5 (4.2)
Treatment-related AEs 6 (3.4) 8 (4.8) 26 (11.7) 4(2.2) 1(0.8)

0.25% -

0.20% -

0.15% -

0.10% -

0.05% -

0.00% +

Clinical Trial Post-Marketing Data Omalizumab Joint Task
Experience Force

Yang Medicine

Corren J, et al. Clin Exp Allergy. 2009;39(6):788-797.

Harrison RG, et al. Ann Allergy Asthma Immunol. 2015;115(1):77-78.



Scenario 2
WBCs 7.7 K/uL
Eos (%) 6.3
Absolute Eos 570 cells/pL
IgE 53 kU/L
FeNO 35 ppb

Register now at congress.chestnet.org
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Blood test for allergies negative

Connecting a Global Community
in Clinical Chest Medicine
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A.Omalizumab
B. Mepolizumab
C. Dupilumab
D. Lebrikizumab

E. None of the above
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Anti-IL-SRe mAlj =+
N benralizumal/ L S
G ‘ y

®
Passive removal of
\’ etTTIIIIRNgterleukin
( Anti-ILS mAb
mepolizumab
reslizamab

Tan et al. Journal of Asthma and Allergy 2016:9 71-81
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with severe eosinophilic asthma 2010 ron [

A Asthma Exacerbations "
300 —— Placebo
250+ —— 75 mg mepolizumab
—— 250 mg mepolizumab
Placebo —— 750 mg mepolizumab
o 250
200 S
-
o £ 200-]
Z 150- z "
[ & -
> : £
= Mepolizumab 75 mg, S
= intravenously ir— 2 150 ; //—/
€ 1004 F [
o 7 z
R
§ 100+
50+ g
~" Mepolizumab 100 mg, "_g
subcutaneously 504
0 T T T T T T T T
0 4 8 12 16 20 24 28 32
0
Week e % 2 3 # & & 7 8 8§ @20 4@ B 0

Time from start of treatment (months)

Ortega HG, et al. N EnglJ Med. 2014;371(13):1198-1207.
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Pavord ID, et al. Lancet. 2012;380(9842):651-659.
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with asthma and blood eosinophilia 2019
A Change from Baseline in Glucocorticoid Dose B Asthma Exacerbations
40 —e- Placebo (N=66)
—#— Mepolizumab (N=69) Maintenance Lo Placebo

20 [ dl : 60-
|

X 0 o 5 S 50
: :
£ 20 - £ 407 )
¥} Optimized = Mepolizumab
& dose | E o
T -40- 4 o
= :
] 20
-60-
10
~80-
T T T T T T T 0 I I I I I I
0 4 8 12 16 20 24 0 4 8 12 16 20 24
Week Week

Connecting a Global Community
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Reslizumab decreases exacerbationsin Z CHEST | Thailand
patients with uncontrolled asthma and blood SRS | Fe i
eosinophilia

A
100— Placebo; n=244 B
90— Reslizumab 3.0 mg/kg; n=245 T Placgbo; n=232
HR 0-575 (95% Cl 0-440-0-750) Reslizumab 3.0 mg/kg; n=232

HR 0-486 (95% Cl 0-353-0-670)

0-0001
B p<0-0001

-t t 1

Probability of not having CAE (%)
v
o
1

)
w
<C
v
2
Z 60
40 2
> S 404
3 % 30
20
—— Placebo | 205
104 Reslizumab & 10
0 T T T T T T T T 0 T T T T T T T T
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Number at risk Nirbar stk Time to first CAE (weeks)
Placebo 244 169 138 112 107 97 0 0 0 Placebo 232 182 156 139 125 108 2 0 o
Reslizumab 245 207 177 158 146 136 1 0 0 Reslizumab 232 205 177 165 156 153 4 1 0

Connecting a Global Communi

Register now at congress.chestnet.org
Castro M, et al. Lancet Respir Med. 2015;3(5):355-366.




Benralizumab reduces frequency of asthma exacerbations = CHEST | Thailand
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A Eosinophils =300 cells per pL B Eosinophils <300 cells per pl. 2 0 l 9
Percentage reduction refative to placebo Percentage reduction relative to placebo
14 -36% -28% 14 -36% -40%
1
124 l l 124 i l l
§ §
15| oz fo s
8 &5 p-0-0048
5§ o p-00018 St § 5 os- (059-102) (055-095)
£3 (0-48-074) =S
£F o6 E2
2% -
2 04 = g
z B
02+
02
£ Placebo " Benrazumab ' Benralizumab o T T
(n-248) 30 mg Q4W 30mg Q8W Placebo Benralizumab Benralizumab
(n-241) (n-239) (n-122) 30mg Q4w 30mg Q8W
(n-116) (™-125)
TR TR B Eosinophils <300 cells per pL
Perc reduction relati lacebo
Percentage reduction relative to placebo 1.4 eritga‘?: s uve_tlt;: .
14+ (112-158) _45% _Si” (0.96-152) * +
1.2 4 124 p=0-269
£ 3 _ 101 p=0.047 il
B2 10 50 (0-65-111)
23 p<0-0001 3
§ &5 08+ (060-0.89) p<0.0001 § 3 08
s (053-0-80) zs2
§ 9 $5 05 Bleecker ER, et al. Lancet. 2016
s 3 .
£° o4 ERYE Fitzgerald JM, et al. Lancet. 2016
< <
0-2 0.2
T b lizumab ' jmmab ™ Benralzumab | Benvalimab | © ti Global C i
Re (n=267) 30mg Q4w 0mgBw 30 mg QAW 30mg Q8W onnecting a Global Community
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A Change from Baseline in Oral Glucocorticoid Dose
50+

—e—Placebo —e~ Benralizumab 30 mg, every 4 wk —— Benralizumab 30 mg, every 8 wk

Median Change (%)
L L 4 N
w o w o w
K L L rY 1

_lw T ] L ] ] ] ] |l
02 4 8 12 16 20 24 28
Week
No. at Risk

Benralizumab 30 mg, every 4 wk 72 70 70 69 69 68 66 68

Benralizumab 30 mg, every 8 wk 70 72 67 69 69 66 69 68

Placebo 74 75 73 74 74 73 73 72
Nair P, et al. N Engl J Med. 2017;376:2448-2458.
Register now at congress.chestnet.org Connecting a Global Community
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WBCs 5.0 K/pL
Eos (%) 1.2
Absolute Eos 60 cells/uL AND OCS dependent
IgE 23 kU/L
FeNO 21 ppb
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consider adding on in this patient? o

A.Omalizumab

B. Lebrikizumab

C. Redlizumab

D. Dupilumab

E. None of the above
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Z CHEST | Thailand

Dupilumab inhibits IL-4/1L-13 Eongress) | st i bisdms

* |L-4 andIL-13 bind to a shared subunit, IL-
4Rq,

*  Dupilumab, a human monoclonal 1gG4

antibody, binds to IL-4Ra, blocking both IL- soa ‘—’ ®— Y
4 and IL-13 signaling

+ IL-4 and IL-13 pathways have unique and o
Q
/N /u\ ®

) ¢ g [R5
L 1 & 13
IL4Rac |L-13Ra1”-“R"8 | 8
IL-13Ra! {
b
N\

Type 2 IL-4 receptor IL-13Ree2

Cytokine production Signalling

Smooth muscle

£ co0n

Airway
\ obstruction &
] ,” hyperreactivity
¥

Exacerbations

Fibrosis,
remodelling

Type 1 IL-4 receptor Decoy IL-13 receptor
Middleton’s allergy essentials
Robinson et al. Clinical & Experimental Allergy 2017
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Dupilumab reduces exacerbations in patients == CHEST | Thailand

with uncontrolled asthma Congzrglsg Bangkok | 10-12 April

B Placebo 200 mg g2w [l Dupilumab 200 mg q2w Placebo 300 mg g2w [l Dupilumab 300 mg q2w

Placebo M Dupilumab SC 200 mgg2w [l Dupilumab SC 300 mg q2w -
: _—
Adjusted annual severe exacerbation rate % o 1.4
= -~
- Q AT}
214 2o,
@O 23 48% 46%
g 221.2 1 ® L
3 1.04 ST 0.97
® =210 0.90 : t 810
0% : 70% 71% g% [ 71% 81% g
S 228181 (62130 s E (0.81,1.16)
ES¢ -l
S H 26 . 0%
- c g o wax a o
22§41 0.27 0.27 0.30 > 506
g § s ).2 020 * o
= v 0l -
i B B =B = = s fos
X% 158 148 156 68 64 64 E®
S S 502
T S
ITT EOS 2300/pL 23
3 ‘3 0.0
- n 317 631 321 633

Wenzel S, et al. Lancet
Castro M. et al. NEJM 2018
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Effect of dupilumab on exacerbation and lung function Z= CHEST | Thailand

by baseline Eos and FENO Cong?rne]sg Bangkok | 10-12 April

Fe,,, <25 ppb and eosinophils <150 cells/uL Fe,,, 225 ppb and eosinophils <150 cells/pL. Fe,,, <25 ppb and eosinophils 2150 cells/uL. Nmmmwhziwwvm
(19.9% of ITT population) (8.5% of ITT population) (29.9% of ITT population) (41.7% of ITT population)
Percent mouction va placebo Parcent mouction va placeto Percent reduction vi placeto Parcent 1Iduchon «3 phaceto
s 8 08 g 8 08B v B 0B e B W
R * R 2
8 10 8 1w 8 10 8 104
2 08381115 2 e 0.05-1.23)
08 { g 08 03081470 3§ 08{ L 08 |
i ko 3 3
L 06 { PYOMY ganorsy " . 06 ¢ 06 g ¢ 061
g g Raninas H iy £ | wamoss
04 0.4 { prsronxy g 04 g 04 4 ha-am
% 0 - - ¥ [ . 0 - " - % 0+ v i
N =55 N=139 N=52 N=128 N=28 N-Sl N=29 N =52 N=94 N=185 N=92 N =189 N=134 N=248 N=142 N=258
B
Fe,,, <25 ppb and eosinophils <150 cells/pL Ft,,, 225 ppb and eosinophils <150 cells/pL Fu,,, <25 ppb and eosinophils 2150 celis/uL Fu,,, 225 ppb and eosinophils 2150 cells/uL.
(19.9% of ITT population) (8.5% of ITT population) (29.9% of ITT population) (41.7% of ITT population)
z 06 4 A 06 o 06 2 06
= = = =
E‘ 05 | E 05 E 05 E 05 1 I
£8 o4 £@ 04 £@ o4 £8 o4l
£ & -i:‘. &
2 031 2 03 2 2 03 § 03 {
,5 q 02| ‘ ’ EB 02 E q 02 E 9 0z I
§ 0.1 | . . 5 0.1 I g 0.1 g 014
0+ - v v - 3 o — o 0 © 0+ - v -
N=54 N=132 N=52 N=125 =29 N =50 N=130 N=238 N=137 N=245

® Placebo 1.14 mL @ Dupilumab 200 mg g2w Placebo 2 mL @ Dupilumab 300 mg q2w

Castro M. et al. NEJM 2018
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Dupilumab reduced OCS use = nggl ;”l?l'ﬁﬂq

2019

"~ Placebo 300 mg q2w B Dupilumab 300 mg g2w
Proportion of patients no

Mean percent reduction in OCS dose at Week 24 longer requiring OCS at
2 100 - 100 - Week 24
°TE d g
P % 90 o, .g’ 90
8:80- 70% -§§80-
£ 70 - S 70 -
c i : a * ok
-3 60 - 8« 60 - 52%
é g 50 - 421% g s 50 -
8 = 40 0% 40 - _—

o
i § 30 - 28 30 °
# g 20 - éo 20 -
§.§ 10 - S 10 -
s 0 ‘ T 0 T
n 107 103 n 107 103

Rabe KF. et al. NEJM 2018
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» Current biologics target patients with a T2 high phenotype

» Biomarkers of T2 inflammation can help to determine which therapies may be most efficacious
«  Omalizumab treatment is effective in patients with atopic asthma

»  Mepolizumab, benralizumab and reslizumab are effective in patients with eosinophilic asthma
* Dupilumab targets IL-4/IL-13 and is effective in patients with type 2 asthma

*  Dupilumab, mepolizumab and benralizumab are effective in OCS-dependent asthma
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