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The Use of Inhaled Corticosteroids in Asthma
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What is asthma?

Asthma is a heterogeneous disease, usually characterized by chronic airway inflammation. It is defined by the history
of respiratory symptoms, such as wheeze, shortness of breath, chest tightness and cough, that vary over time and in

intensity, together with variable expiratory airflow limitation. One or more symptoms (e.g., cough) may predominate.
Airflow limitation may later become persistent.

Normal Airway Asthma
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GINA 2025; Harrison's Principles of Internal Medicine, 20e



The History of Asthma Therapy
ASTHMA

CD4+ cell Eosinophil
(Th2)

Bronchoconstriction

1990s Biologics

ICS + LABA B
ARRRNSS ;.

Anticholinergics

AHR

Airflow Limitation
Reversible

Roche et al. J Aerosol Med Pulm Drug Deliv 2016;29(4):311-27; Bjermer. J Allergy Clin Immunol 2007;120(6):1269-75.




Clinical Benefit of Inhaled Corticosteroids (ICS) in Asthma

Rate ratio for death from asthma
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Severity-based

N
ASTHW! 1995 15! publication GINA 2002
1%t revision

2006

2 revision

Opinion-based Evidence-based

2014 2019~2022
3" revision update

All Steps: In addition to regular daily controller therapy, rapid-acting inhaled (y-agonist® should

be taken as needed to relieve symptoms, but should not be taken more than 3 to 4 times a day.

ICSE 7|8t = of EHAI Y X| & M e}

Level of Severity**

Daily Controller Medications

Other Treatment Options***

Step 1
Intermittent Asthma****

= None necessary

Step 2
Mild Persistent Asthma

= Inhaled glucocorticosteroid
(= 500 pg BDP or equivalent)

= Sustained-release theophylline, or
= Cromone, or

» Leukotriene modifier

Step 3 _
Moderate Persistent Asthma

* Inhaled glucocorticosteroid
{200-1,000 ug BDP or equivalent)
plus long-acting inhaled po-agonist

* Inhaled glucocorticosteroid
(500-1,000 ug BDP or equivalent)
plus sustained-release theophylline, or

+ Inhaled glucocorticosteroid
(500-1,000 pg BDP or equivalent)
plus long-acting oral Bo-agonist, or

= Inhaled glucocorticosteroid at
higher doses (> 1,000 ug BDP or
equivalent), or

* Inhaled glucocorticosteroid
(500-1,000 ug BOP or equivalent)
plus leukotriene modifier

Step 4
Severe Persistent Asthma

= [nhaled glucocorticosteroid

(> 1,000 pg BDP or equivalent) plus
long-acting inhaled Bo-agonist, plus
one or more of the following, if needed:
» Sustained-release theophylline

» Leukotriene modifier

= Long-acting oral Bo-agonist

* Oral glucocorticosteroid

All Steps: Once control of asthma is achieved and maintained for at least 3 months, a gradual reduction of the maintenance
therapy should be tried in order to identify the minimum therapy required to maintain control.

GINA 1995; GINA 2002; GINA 2006; GINA 2014



Severity-based

AsTand 1995 15t publication GINA 2002 2006 2014
1%t revision 2nd revision 31d revision
[ Step 1 W [ Step 2 w ( Step 3 ] ( Step 4 ] ( Step 5 ]
Asthma education KEZ=AlO| L X 2k
2006 Environmental control ~ —— é So _l |§ 1
As needed rapid- . . .
acting f,-agonist As needed rapid-acting p;-agonist
Select one Select one Add one or more Add one or both
Medium-or high-dose
Low-dose inhaled Low-dose ICS plus ICS plus | nn;]-acting Oral glucocorticosteroid
. o ) )
ICS long-acting fi,-agonist B,-agonist (lowest dose)
Controller
options *** Leukotriene Medium-or Leukotriene Anti-IgE
modifier ** high-dose ICS modifier treatment

Low-dose ICS plus Sustained release

leukotriene modifier theophylline

Low-dose ICS plus

sustained release

theophylline

GINA 1995; GINA 2002; GINA 2006; GINA 2014

Opinion-based Evidence-based

2019~2022
update
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Opinion-based Evidence-based

ASTHND 1995 15t publication GINA 2002 2006 2014 2019~2022
1%t revision 2" revision 31 revision update
- STEP 5
2014 =Xt0j2f Y S 2= st K| = Tllass
PREFERRED | STEP1 : STEP 2 . STEP3 . Refer for
CONTROLLER ueamaddmnt
CHOICE . Med/high : "¢ g
: ICS/LABA : anti-IgE
:  Lowdose :
Low dose ICS . ICS/LABA*
Other |Consideriow:  Leukotriene receptor antagonists (LTRA) | MedihighdoseCS | Highdose | Addlow
controller dose ICS Low dose theophylline* E.f_nw dose .‘CS+LTRA§ ICS+LTRA dose OCS
options : (or + theoph)  : (or + theoph”)
. : As-needed SABA or
RELIEVER As-needed short-acting beta,-agonist (SABA) ; low dose ICS/formoterol**

GINA 1995; GINA 2002; GINA 2006; GINA 2014



Asthma should receive inhaled corticosteroid (ICS)-containing
medication and should not be treated with SABA alone

G l NA 2025 Confirmation of diagnosis if necessary :'_Z"'H‘ V‘-_i
Adults & adolescents Symptom control & modifiable risk factors

. Comaorbidities e
1 2+ yEE rs iz;né:ﬂmrgfmns Inhaler technique & adherence w
Personalized asthma management Side-effects Patient (and parent/caregiver) preferences and goals
Assess, Adjust, Review Comorbidities
for individual patient needs Lung function

Treatment of modifiable risk factors and comorbidities
Non-pharmacological strategies
Asthma medications including ICS

Consider biomarkers
Patient (and parent/caregiver) satisfaction

2019~2025: Bttt o LR
CIe= Q HEH 7 | "'Iv | o
SABA C| = & HIGK L'.:':IT-IZI STEP 5
D (=] Add-on LAMA,
I'Xl'O'" ICS i"J—'GI- I|E ;E! = 7DI-—:F— TGS Refer for assessment of
STEP 3 MART* with : ¢
A modium.dose phenotype. Consider trial
TRACK 1: RRED STEPS 1-2 MART" with _ il of high-dose maintenance
low-dose maintenance T ICS-formaterol. Consid
ROLI a::d IEVER AlR-only*: low-dose ICS-formoterol as needed ICS-formoterol ICS-formaterol i loE. antidL5/5R o
Usmg ICS farmc-terol as the reliever* ﬂ‘}f .quﬂm]- B TSP
reduces the risk of exacerbations i ﬂ' an
compared with using a SABA reliever, RELI : X See GINA
and is a simpler regimen EVER: As-needed low-dose ICS-formoterol ey
asthma guide
STEP 5
STEP 4 Add-on LAMA
STEP 3 Medium dose Refer for assessment of
T maintenance phenotype. Consider tnal
TRACK 2: Altemative STEP 2 O ICS-LABA of high-dose maintenance
ROLLER and RELIEVER STEP 1 Low dose ICSLABA ICS-LABA. Consider
Eefore considering a regimen Reliever only; if SABA, maintenance ICS anti-IgE, anti-IL5/SR,
e ; anti-IL4Ra, anti-TSLP
with SABA reliever, check if the take ICS with each dose .

patient is likely to adhere to daily

Conbiles hashnant RELIEVER: as-needed ICS-SABA", or as-needed SABA

GINA 2025



Long-Term Outcomes of Asthma
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Asthma transition from childhood into adulthood

Persistent rate: 3@ %

¥ 9
Disease activity Remitting symptoms ey . . .
L _ « Family history of atopy or asthma, genetics, or epigenetics . .
- ;ir:f:::;z?;::g;?gjis « AHR, impaired lung function Lﬂcatlon, SUbJECtS FOIIOW-UP
« Infections. atopic sensitisation. alleraic .
Remitting-relapsing ‘. IS::Tf::I:Ilzna atopic sensitisation, allergic comorbidities duratlﬂn, rate
symptoms 2 .
Australia, 346 (7yr) 43 yr, 53%
) « Female sex, obesity _— T )
Symptomatic - AHR, impaired lung e UK, 1,335 (from blr—th) 35 ‘/r: 19%

function /
« Atopic sensitisation /
i 5 !
« Allergic comorbidities /

| New Zealand, 1,037 (9yr) 17yr, 15%
ﬁ » Smoking '\ / J,:’\ - smoking UK, 63 (from birth) 22 yr, 25%

Male sex { = Atopic sensitisation

Theeshold ||, [ N\ e Milddisease |/ \:Alegiccomobidities Finland, 108 (15yr) 9 yr, 22%

UK, 11,486 (from birth) 10 yr, 50%
Asymptomatic 7= ! '4 ( ) y ! 5
»? ‘ Dormant state? UK, 1,456 (from birth)  10yr, 47%
« Persistently impaired lung function and AHR?
0
Childhood Adulthood UK" 67 (Syr} 6 YT 8o%
Time

Fuchs et al. Lancet Respir Med 2017;5(3):224-234.



Early Origins and Long-Term Impact of Childhood Asthma
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Hallas et al. PLoS Med 2019;16(1):e1002722; Miura et al. Eur Respir J 2022;59(1):2100305.



Heterogeneity of adult asthma
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Dunn et al. Allergy 2018;73(2):284-294; Song et al. Allergy Asthma Immunol Res 2015;7(5):431-439; Busse et al. J Allergy Clin Immunol 2010;126:690-9.




Proportion of surviving patients

Long-Term Trajectories of Adulthood Asthma

Administrative health data in Canada (n=70,829)
14~45 years with newly diagnosed mild asthma

severe EERRER Moderate Mild = = = - Predicted moderate asthma

100%

90%

70%

60%

S50%

a0% - [

30%

20%

10%

0% L=

Predicted severe asthma

oy

Transition to moderate (6.7%) or severe asthma (1.7%)

Over 8%

___________________

1 2 3 4 5 & 7 8

Time after the onset of mild asthma (years)

Transition to moderate/severe/dead (relative to mild)

Risk factors in the index year OR (95% CI) P value
[ Age (per 10- y increase) 1.24 (122-1.27) | <.0001

Sex (male vs female) 1.05 (1.01-1.08) 006
SES

Low Reference

Middle 0.93 {0.89-0.98) 003

High 0,95 (0,92-0.99) 011
Comorbidity

CCI score = 0 Reference

CCI score = 1 1.07 (1.02-1.13) 010

CCI score = 2 1.11 (0.97-127) 122

CCI score = 3 1.25 (1.01-1.54) 039
Allergic rhinitis (yes vs no) (.95 (0.91-1.00) 063
Inappropriate SABA use*

No Reference

Yes 1.79 (1.68-1.90) <.0001

No ICS or SABA use 0.63 (0.59-0.68) < (001
ICS therapy

ICS only Reference

ICS-LABA 0.92 (0.87-097) L0004

Both 0.96 (0.84-1.10) 56

None 0.73 (0.69-0.78) <0001

Chen W et al. J Allergy Clin Immunol Pract 2018;6(6):2024-2032.e5.



Remission Rates for Adult Asthma

Location, subjects Subjects f/u duration

US, 1,303 General population (1984) Adult+Child, 73  Self-reported 6yr 68%

Australia, 5,729 General population (2011) A+C, 1812 Self-reported 39yr 65%

US, 2,300 General population (1986) A+C, 136 Self-reported+ 9.4 yr 22%
-medication
-AE asthma = 1/yr
-Sx severity 2 3/g

US, 1,601 college students (2000) A, 84 Physician- 23 yr 40%
diagnosed

Netherland, patient cohort (1997) A, 181 Self-reported+ 25 yr 11%
-BDR or MBPT (+)

Denmark, 10,952 General population (1994) A, 82 Self-reported+ 11yr 20%
-BDR or MBPT (+)

Israel, 107,636 Armed forces (1995) A, 6,496 Self-reported+ 7yr Improved 4.5%
-FEVa change

Panhuysen et al. Am J Respir Crit Care Med 1997;155(4):2267—72; Ulrik et al. Am J Respir Crit Care Med 1994;150(3):629-34.



Canada
Children 34%-53%%*(12)
Adult n/a

USA
Children 33%%(13),
26%7(14), 15%°(14)

Adult 11.9%%(15)

DEFINITION
Clinical Remission/On-Treatment

+ Absence of symptoms- {7
ACT, ACQ ‘?ﬁ‘
« No use of systemic ! *
steroid o
+ No exacerbations
« Stabilization of
lungs function

p

i i F
Q|
DEFINITION @
Complete Remission/On-Treatment

Clinical remission plus the © {";g 8
following: ¢

« No sign of underlying

inflammation
« No airway : w
hyperresponsiveness %
f. ‘ \/

b b =

o oA

Denmark
Children n/a
Adult 25%7(6), 15%°(6)

Netherlands
Children 30%7(7). 22%"(7)
lAdult 15.9%" (8)]

Italy
Children n/a

Adult 52%%(10), 29.7%(11),

Backlund et al. 2000

Almgvist L. etal. 2020

RonmarkE at al. 2007
Honkamaki et al. 2021
TuomistoL. etal. 2016
Tupper O. etal. 2021

Chiewchalermsri et al. Asian Pac J Allergy Immunol 2025;43(2):135-150.

10.
11.
12,

Sweden
Children 10%*(1)
Adult 11.2%7(2), 4%*(3)

Finland
Children n/a
Adult 18.4%" (4)] 2%°(5

+Questionnaire or survey studies
+Clinical remission criteria

- *Complete remission criteria

n/a; not available (no data)
D Patients under treatment

Japan
Children n/a
Adult 56.9%" (16)

13.4% *(16)

Turkey
Children n/a
1 Adult 11.3%", 2%"* (9)
' Thailand
¢ " Children 48.3% (17)
Adult n/a
Australia
Children 75%%(18)
Adult n/a o
Vonk et al. 2004 13.  Curryetal. 2021
Westerhof Getal. 2018 14.  Wandetal 2020
Sozener ZC etal. 2015 15. De MarcoR. et al. 20006
PesceG. etal. 2015 1o. OishiK etal. 2025
CazzolettiL. etal. 2014 17.  Siripattarasoponet al. 2015
Longoetal. 2021 18, Jenkinsetal 1994




Decrease Likelihood Early Onset Increase Likelihood
Short Duration :
Smoking ,, Mild Asthma/Better symptom control
& f{ o\ Better Lung Function

Family History
of Atopy — - n -
® ® Early and
m . ,& o Sustained ICS,
Adult Onset WN* J J ICS/LABA

Allergen
Immunotherapy
SCIT, SLIT

/)

—

Comorbidity

Biologic

Allergic sensitization Factors Associated with
Asthma Remission \‘"‘I
Anti-IgE, Anti-IL5,
Anti-IL5R, Anti-

[ ] IL4/13, Anti-TSLP

Bronchial
thermoplasty

Severe,
Uncontrolled
Asthma

Frequent
Exacerbation

Normal

Airway
BMI

Remodeling

Chiewchalermsri et al. Asian Pac J Allergy Immunol 2025;43(2):135-150.




ICS in Asthma Control: The Need for Continuous Use
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It ain‘t over till it's over: improvement over time following ICS

* *
ASTHMA SYMPTOMS _— 100 _ Symptoms FeNO gggit::;hils
Symptom is only a tip of iceberg FEV. No "indirect" AHR
""""" —> FEFzs;
Reduced

“direct” AHR

Airway obstruction

------------------ Severe indirect AHR takes longer to inhibit

% Improvement

Bronchial hyperresponsiveness ) . ) "
yP P * May not improve rapidly in ICS insensitive asthma

Airway inflammation

Days Weeks Months Years

Brannan et al. Clin Respir J. 2007;1(1):3-15.



Airway Inflammation persists in Asthma despite Symptom Control

EOSINOPHILS UCHL1 (Activated T-cell)
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controls intermittent persistent controls intermittent persistent
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RESULTS OF BROMNCHIAL BIOPSIES
. Persistent Asthma p Value
Control Intermittent - -
Subjects Asthima Atopic Monatopic C/IA C/PA* IA/PA®
Epithelial shedding 10 (5-10) 50 (31-80) 100 E‘?E-mﬂ! 100 (95-100) 0.0001 0.0001 0.004
B sizﬂi pm J Ea-ﬁ] Q.5 (7-1 1) 10). —‘l_ 11.3(8-15) NS 0.025 MS

Vignola et al. J Respir Crit Care Med 1998;157(2):403-9.



Airway Remodeling Parallels Inflammation in Asthma

Growths
Factors

hyperplasia

Normal Airway

/

ASM cell
ASM ,/

Endogenous/exogenous
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Cytokines,
chemokines

k (Th2)

inflammation

—
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3 & 8 8
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Barbato et al. Am J Respir Crit Care Med 2006;174(9):975-81.



Alteration of the Natural History of Asthma in Adults

1.004

P=0.0086 P=0.78

0.95+

090

0,854

Proportion of Episode-free Days

0.804

0,75
3

0.00 T T T

Fluticasone

L
o 2 4 & B

Mean Pre-Salmeterol FEV,
[ ] Run-In (wk 1-6)
[] salmeterol

Introduction (wk 7-8)

[] Triamcinolone
Reduction (wk 9-16)
[] Triamcinolone

Elimination (wk 17-24)

Guilbert et al. N Engl J Med 2006;354(19):1985-97; Lemanske et al. JAMA 2001;285(20):2594-603; Moore et al. Eur Respir J 2022;59(1):2100396.
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Stopped mepolizumab (switched to placebo)
= Continued mepolizumab 100 mg s.c.

Hazard ratio 1.61
(95% Cl) (1.17-2.22)
p-value 0.004
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Confirmation of diagnosis if necessary
Symptom control & modifiable risk factors
Comorbidities

Symptoms _
A — Inhgler technique & adhefence
s ot Patient (and parent/caregiver) preferences and goals

Comorbidities

Lung function

Consider biomarkers

Patient (and parent/caregiver) satisfaction

Treatment of modifiable nisk factors and comorbidities
Non-pharmacological strategies

Asthma medications including ICS

Education & skills training, action plan

Stepping down treatment when asthma is well controlled

When good asthma control has been maintained for 2—3 months, consider stepping down treatment. The aims are to find
the lowest treatment step that controls both symptoms and exacerbations, and to minimize side-effects.

Choose an appropriate time for step-down (no respiratory infection, patient not travelling, not pregnant). Assess risk
factors for exacerbation, including history of previous exacerbations or emergency department visits for asthma, and low
lung function (see Table 2, page 12).

Record symptom control and lung function before stepping down, provide a written asthma action plan, monitor closely,
and plan a follow-up visit.

Reduce the ICS dose by 25-50% by changing to an inhaler with a lower strength of the same ICS or by reducing the
frequency of inhalations (see Box 4-13 in the full 2024 GINA Report for information on how to step down from different
treatments). Review asthma after each step-down, and wait 2-3 months to confirm asthma is stable before stepping down
again. Do not completely stop ICS in adults or adolescents with asthma.

GINA 2024



Therapeutic Alternatives When ICS Cannot Be Used
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Other controller options than ICS

2002 2006 2014 2019
» Sustained-release theophylline, or Lerzz‘;:;::pe
Leukotriene receptor antagonists (LTRA) Kolri : TRA
* Cromone, or ) » Low dose theophyfine* Leukotriene receptor antagonists (LTRA)
Sustained release
» Leukotriene modifier theophylline

Sustained-release theophylline has only weak efficacy in asthma'®*'** (Evidence B) and side-effects are common, and
may be life-threatening at higher doses.'® Chromones (nedocromil sodium and sodium cromoglycate) have a favorable
safety profile but low r—szicacy;F1 96,197 (Evidence A), and their inhalers require burdensome daily washing to avoid blockage.

In adults, inhaled anticholinergic agents like ipratropium, oral SABA or short-acting theophylline are potential alternatives
to SABA for relief of asthma symptoms; however, these agents have a slower onset of action than inhaled SABA
(Evidence A), and oral SABA and theophylline have a higher risk of side-effects. No long-term safety studies have been
performed to assess the risk of severe exacerbations with these reliever medications in patients not also taking ICS.

GINA 2019



2025

Non-pharmacologic strategies include smoking cessation, physical activity, pulmonary reduction, vaccinations (see text for more
A.’.'-,-"-_';-:‘fi' immunotherapy e.q. F 1'.r_:.'.-.r SLI | ronsider for ,’_‘._.-!'.'T-'?!"_- with clinically relevant allC velf rolled (but stable) asthma See text for further informabon and ;_--_.'"-:f'r' aavice
Additional controller options (e.q., add-on LAMA at Step 4, add-on LTRA) have less evidence for efficacy or for safety than Tracks 1 or 2 (see text). Mainfenance OCS should only ever be used as last resort

Leukotriene receptor antagonists (LTRAs): LTRAs, which include montelukast, zafirlukast and zileuton, are less effective
than ICS,*! particularly for exacerbations (Evidence A). Before prescribing montelukast, healthcare providers should
consider its benefits and risks, and patients or parents/caregivers should be counselled about the risk of neuropsychiatric
events.3%

Charges from baseline in FEV, ¥ predicted (%)

ICS LTRA IEmn Diffarance

or Sbro td Mo SD Totdl Wit [V Fed SR4CH o — Rate ratio Median rank Rate ratio
Abadogu 2005 B8 B7 D 19 185 € 08% 4085 1839 EE— (95% Crl) (95% Crl) (95% Crl)
Busyigit 2004 8 W2 D 44 12 0O 0% 0DEM3Z 2177 7 Severe exacerbations
Baumgadner 2003 120 D8 3B L1 187 3AEB 1% 180132 402 5 b
Dumpeey 2002 2 87 ] 1 72 ] TEY 100 321, 521) COMBI MAR 0.44 (0-29 to 0-66) 1 [1 fo 3} +
Overbedk 2004 14 48 ¥ .32 71 B 2% Q0P84 — 51(0.35t0 ) (1to 5) ——
Riccioni 2003 053 1AM W 1500 € 18% -0@[01E 83 S E— Best Practice  0.60 (0.34 to 1.05) 4(1to9) —B—
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Yang et al. Clin RespirJ 2013;7(1):74-90; Loymans et al. BMJ 2014;348:93009; GINA 2025.




Oral corticosteroids

As a last resort, add-on low-dose OCS (=7.5 mg/day prednisone equivalent) may be considered for some adults with
severe asthma (Evidence D),' but maintenance OCS is associated with substantial cumulative side effects (Evidence
A).234.407409 It should only be considered for adults with poor symptom control and/or frequent exacerbations despite good
inhaler technique and adherence on Step 5 treatment, and after exclusion of other contributory factors and trial of other
add-on treatments including biologics where available and affordable. Patients should be counseled about potential side-
effects.?28:2%2 They should be assessed and monitored for risk of adrenal suppression and corticosteroid-induced
osteoporosis, and those expected to be treated for 23 months should be provided with relevant lifestyle counseling and
prescription of therapy for prevention of osteoporosis and fragility fractures (where appropriate).2'®

Real-world risk of systemic steroid-related complications

Less likely to have complication More likely to have complication

ort-term side effects Long-term side effect —— 30::5 rc:t;(nm;gaz? e

. I —a— 295 2.60-3.35)"
Any SC5-related complications " y 250 Es_zz_sl m',:'-

5 1.00

Mood swings/Insomnia O—— — Mood disorders i b 276 (2.51=3.03F
4 i S| 24T (2.32-2.83)
Acute complications i 172 (134 31

: ———— 0 Increased risk of heart disease ¢ 1.00
High blood pressure 0 — o e L A RS SRS SL LA LA A SRR R
. - and stroke i [—— 234 (2.11-2.50p

i 218 (1.98-2.42p
e ] 148  (0.92-2.38)
Elevated blood sugar levels O—— — Diabetes/Hormonal imbalance T 1.00

Cushing’s syndrome 4 5CS dose > 10 mg/day (high) i —— 243 (2a7-271F

B SCS dose 25-10 mg/day (medium)  Infections - f %;5. :": ;1‘_22 121]‘

- Gastriculcer 5CS dose < 5 mgiday (low) ¥ 1.00
® No 5CS [eren 42

Upset stomach/Increased appetite O————

Muscle weakness O ——0 Osteoporosis/Muscle atrophy Bone/musdle = 136 |

—a— 173 (1.57-1.90)°
== 177 (1.62=1.93)

Acne/Skin thinning O———— —ee Steroid atrophy/Striae i .
et 121 {0.90-1.62)

Cardiovascular

L e
e ) . Metabolic __ | ™

Increased susceptibility to infections ';

L

) T I T T T T I T 1
05 10 15 20 25 30 35 40 45 50 55
Odds Ratios

Kim et al. Allergy Asthma Respir Dis 2025; 13(2):12-21; GINA 2025.



Barriers to ICS Use and Strategies to Overcome Them
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Comparison of patients’ perceptions among high or medium
adherent patients and low adherent patients

B Strongly Disagree/Disagree OUncertain W Strongly Agree/Agree

Cross-sectional study (n=1,035)

L —low adherence

H/M-high or medium adherence

1. Sometimes | skip my inhaler to use it
over a longer period

2. Sometimes | don't get a new inhaler
to save the cost of medicines

3. | use my inhaler less than instructed
due to unpleasant side effects

4. | live too far from the clinic to get a
new inhaler on time
5. | feel uneasy using my inhaler in public

6. Taking medicines more than once a
day is inconvenient

7. | think herbal medicines are safer than
inhalers

8. | am not sure inhaler type medicines
work well

9. | prefer taking oral tablets to using
inhalers

10. | know how to use my inhaler properly

11. | believe asthma can be controlled
well

12. | understand well what asthma is

0 50 100
Proportion of patients (%)

Chiu et al. J Asthma 2014;51(6):652-9; Jo et al. J Korean Med Sci. 2020;35(12):e72.



Factors contributing to suboptimal adherence in asthma

MdEE, ArERs, SY7| AFEH
" o2 et £x18, HIE S
2 Es5 A Medication OF2 7} =l 0|2

| — | I—

o7 38
(Shared decision makin i L
X} M T npot

With adjustment®

OR 95% ClI p
2, AL H 2| Olsl £,
BMQ-subscales
subse : : = AFE0] 022 & Ej
General beliefs Unintentional
Overuse 042 0.22-0.80 <.01 (Ill?l Al‘—gﬂ J__j_l_‘.lc:jll_
Harm 043 0.21-0.88 02 _
o177 AFE 0 s = L= Of
Specific beliefs 2’| AFS0l 0= 857 e
Necessity 297 1.54-5.73 <01

BMQ Beliefs about Medicines-Questionnaire, MARS Medication Adherence Report-Scale

IcS+= 5| S A

George et al. Patient Prefer Adherence 2019;13:1325-1334; Brandstetter et al. Clin Transl Allerg
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Graphic Summary
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Step 5
Step 4

Type 2 biomarker &
A 27T 8%
DIUNSE A K| HS
2 EE SMF B
TICH =8 (‘991
= BF Z 45 2 upper limit of normal
- ZI|MetEA
= ICS-naive: >50 ppb
* Medium-dose ICS: 225 ppb
= High-dose ICS: 220 ppb

Step 1 Step 2 Step 3

Asthma should receive

ICS-containing
therapy

Low to
< moderate P
doses

Steroid
effect

200 800

Dose of inhaled glucocorticoids (ug/d)
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