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Stepping down to find the minimum effective dose

• Consider step down once good asthma control has been achieved and 

maintained for about 3 months, to find patient’s lowest treatment that 

controls both symptoms and exacerbations

➢ Provide the patient with a written asthma action plan, monitor closely, 

and schedule a follow-up visit

➢Do no completely withdraw ICS unless this is 

needed temporarily to confirm the diagnosis 

of asthma. 

GINA since 2014



Controller treatment may be stopped 

- if the patient’s asthma remains controlled on the lowest 

dose of controller and 

- no recurrence of symptoms occurs for one year

GINA 2011



차례

1.천식질환의특성

2. ICS 유지의근거: 끊으면어떻게되는가?

3. ICS: 평생안전한가?

4. ICS withdrawal: 그이후의대안에대해



차례

1.천식질환의특성

2. ICS 유지의근거: 끊으면어떻게되는가?

3. ICS: 평생안전한가?

4. ICS withdrawal: 그이후의대안에대해



Definition of Asthma in GINA

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.

GINA 2019



(1) Heterogeneous ds. characterized by chronic AW inflam.

(2) Hx of respiratory sx. (wh, SOB, chest tightness, cough)

(3) Vary over time & in intensity AND

variable expiratory airflow limitation

Definition of Asthma in GINA

2019 GINA

만성기도염증질환다양

기침, 호흡곤란, 가슴답답, 천명음

변동성



환자는 아플 때 약을 더 찾는다

Martyn R Partridge, et al. BMC Pulmonary Medicine 2006, 6:13

SABA 하루 사용 횟수 ICS 하루 사용 횟수

At worst At worst



Reliever Reliever Reliever

Symptoms

Reliever Reliever Reliever

Symptoms

MART: 천식의 변동성을 감안한 치료



천식의 변동성을 감안한 치료: ICS의 사용량 감소

Mean daily ICS dose and adjusted equivalent BDP dose*1

Kuna P, et al. Int J Clin Pract. 2007; 61(5): 725–36.



Reference Hozawa S et al., Pulm Pharmacol Ther. 2016 Apr;37:15-23. 

Study design: This was a 4-week, 
single-center, randomized, open-label 
study designed to compare the early 
effects of BUD/FORM maintenance and 
reliever therapy (n=15) with FLU/VIL 
fixed-dose (n=15) controller plus as-
needed procaterol. 

Safety: No adverse events were 
reported in either group.

FeNO, fractional exhaled nitric oxide; 
BUD, budesonide; FORM, formoterol; 
MART, maintenance and reliever 
therapy; FLU, fluticasone; VIL, vilanterol; 
SABA, short-acting β2-agonist.

• As compared with 
FLU/VIL plus SABA 
treatment, 
BUD/FORM MART
achieved greater 
improvement in 
FeNO values.

Figure modified from ref.

KR.BUF.18.02.01. 

천식의변동성을감안한치료: FeNO values



Reference Hozawa S et al., Pulm Pharmacol Ther. 2016 Apr;37:15-23. 

ACQ5 score, Asthma Control 
Questionnaire 5-item version; 
BUD, budesonide; FORM, 
formoterol; MART, 
maintenance and reliever 
therapy; FLU, fluticasone; VIL, 
vilanterol; SABA, short-acting 
β2-agonist.

• As compared 
with FLU/VIL 
plus SABA 
treatment, 
BUD/FORM 
MART 
achieved 
greater 
improvement
s in ACQ 
scores.

Figure modified from ref.

천식의변동성을감안한치료: 천식삶의질



Reference Hozawa S et al., Pulm Pharmacol Ther. 2016 Apr;37:15-23. 

BUD, budesonide; FORM, 
formoterol; MART, 
maintenance and reliever 
therapy; FLU, fluticasone; VIL, 
vilanterol; SABA, short-acting 
β2-agonist.

p-Values were determined 
using the paired t-test 
comparing baseline values to 
those obtained each week (*, 
p < 0.05; **, p < 0.01; ***, p 
< 0.001) and at 2-3 and 2-
4weeks (†, p < 0.05; ††, p 
< 0.01; †††, p < 0.001) in each 
group.

• Reliever use 
per week in the 
BUD/FORM 
MART group 
was significantly 
lower than that 
in the FLU/VIL 
plus SABA 
group at 3 and 
4weeks.

Figure modified from ref.

KR.BUF.18.02.01. 

천식의변동성을감안한치료: Reliever의사용줄임



천식의 변동성을 감안한 치료 : 급성악화의 감소





Remission of Asthma: RHINE study

Eur Respir J 2007; 30: 62–65

21,802 subjects born between 1945–1973

Observational

Remission: No asthma symptom without medication for 2 consecutive years



1960-70년생

1940년생 이전



J Allergy Clin Immunol 2014;133:1572-8

A group of children with a history of wheezing

Randomly selected after a survey of 30,000 grade 2 Melbourne primary 

school children in 1963 to 1964 at the age of 7 years 

These subjects have been followed prospectively at 7-year intervals, with 

the last review in 1999, when their average age was 42 years

One additional follow-up in 2006, 49 years old



J Allergy Clin Immunol 2014;133:1572-8
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Asthma remission was defined as a subject who had no wheeze symptoms in the past 
3 years and had not used bronchodilators, oral corticosteroids, or inhaled 
corticosteroids in the same time period.
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Allergy 69 (2014) 510–516



Allergy 69 (2014) 510–516



J Allergy Clin Immunol 2013;131:724-9



J Allergy Clin Immunol 2013;131:724-9

Favor ICS

Favor ICS

Favor ICS

Favor ICS



Do no completely 

withdraw ICS 

unless this is needed 

temporarily to confirm the 

diagnosis of asthma. 

GINA since 2014

Controller 

treatment may be 

stopped 

- if the patient’s asthma 

remains controlled on the 

lowest dose of controller and 

- no recurrence of symptoms 

occurs for one year

GINA 2011





NEJM 1994;331:700-5

4 weeks run-in period
600mcg budesonide twice daily

2 year treatment period
terbutaline vs. budesonide

1 year open arm period
Budesonide vs. placebo



NEJM 1994;331:700-5

PC15



NEJM 1994;331:700-5
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JAMA. 2001 May 23-30;285(20):2583-93



JAMA. 2001 May 23-30;285(20):2583-93

6주간의 run in period: 

ICS 혹은 ICS/LABA 사용

Placebo LABA ICS



JAMA. 2001 May 23-30;285(20):2583-93



JAMA. 2001 May 23-30;285(20):2583-93



JAMA. 2001 May 23-30;285(20):2583-93



Lancet 2011; 377: 650–57



Lancet 2011; 377: 650–57

Time to first exacerbation



J Allergy Clin Immunol 2013;131:724-9

Mild persistent asthma

Persistent asthma

Asthma
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Fate of ICS

Am J Respir Crit Care Med Vol 157. pp S1–S53, 1998



Short-term effects
Cough

Dysphonia

Thrush

Suppression of basal cortisol secretion

Suppression of ACTH and CRH secretion

Suppression of lower leg growth

Suppression of bone formation

Sex hormone suppression

Intermediate effects
HPA axis suppression

Linear growth velocity reduction

BMD reduction

Weight gain

Cushing syndrome

Mood swings, psychosis

Hypokalemia

Hyperglycemia

Dermal thinning and skin bruising

Glaucoma

Long-term effects
Adrenal insufficiency and crisis

Growth suppression

Failure to attain expected adult height

Osteoporosis and fractures

Cataracts

Side Effects of ICS





HPA axis suppression

J Allergy Clin Immunol. 2003 Sep;112(3):469-78



HPA axis suppression

Thorax 1993;48:967-973

Beclomethasone Budesonide
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HPA axis suppression

Thorax 1993;48:967-973

Beclomethasone Budesonide
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HPA axis suppression by drug

Arch Intern Med 1999;159: 941-955

Suppression of Urinary Cortisol (%) Suppression of 8AM Cortisol (%)



Bone Mineral Density 감소

N Engl J Med. 2000 Dec 28;343(26):1902-9



Clinical and Experimental Allergy, 38, 1451–1458

Non-vertebral Fracture



Cataract 증가

Eur Respir J 2006; 27: 1168–1174



Cataract 증가

N Engl J Med 1997;337:8-14



Leg Growth Retardation

J Pediatr 2015;166(



Growth curve of ICS

J Pediatr 2015



ICS increased TB

Thorax 2013;68:1105–1113



Skin Thinning with ICS

BMJ 1990;300:1548-51

High dose
ICS

Low dose
ICS

PO 
steroid

Skin thickness

Control



Bruising

ERJ 1992, 5, 1068-1074
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SYGMA1: 급성 악화 차이 없음

N Engl J Med 2018;378:1865-76.

급성악화

Prn SABA

Prn ICS/LABA

ICS + prn SABA



N Engl J Med 2018;378:1877-87.

Prn ICS/LABA

ICS maintenance

SYGMA2: 급성 악화 차이 없음



천식조절: ICS 유지가 유리

N Engl J Med 2018;378:1865-76.

천식조절

Prn SABA Prn ICS/LABA

ICS + prn SABA



N Engl J Med 2018;378:1877-87

Prn ICS/LABA

ICS maintenance

천식조절: ICS 유지가 유리





BUD/FOR prn may be better 

N Engl J Med 2019; 380:2020-30

The use of a SABA as the sole asthma therapy in the previous 3 months and patient report 
of the use of the SABA on at least two occasions
On an average of two or fewer occasions per day in the previous 4 weeks
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변동성

조절된천식
- 추가근거필요

입과폐로전신흡수 –부작용가능

최근의여러근거



Stepping down to find the minimum effective dose

• Consider step down once good asthma control has been achieved and 

maintained for about 3 months, to find patient’s lowest treatment that 

controls both symptoms and exacerbations

➢ Provide the patient with a written asthma action plan, monitor closely, 

and schedule a follow-up visit

GINA since 2014

➢Do no completely withdraw ICS unless this is 

needed temporarily to confirm the diagnosis 

of asthma. 
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➢ ICS may be withdrawn for stable asthmatics for long time 

with low dose ICS with appropriate education for 

rescue therapy and action plan.



Am J Respir Crit Care Med Vol 170. pp 1281–1285, 2004

천식악화퇴원후 ICS 유지



Inhaler Technique Over Time

Chest. 2016;150(2):394-406.



Real-World Study in Korea

Patient who received ICS (n= 1,472,838 )

Maintenance (n= 132,175)

Target patient (n= 145,511 )

Patient who got ICD-10 disease 

code of COPD (n= 1,530,995 )

-Patients who received  long-term 

systemic steroid (n= 41,923)

- Patients without enough follow-

up period (n= 370)

Withdrawal (n=13,336)

Patient who got ICD-10 disease code of asthma with out COPD (n= 4,231,714)

Patient who received ICS more than 50% in 1 year (n= 187,804)

Patient who got ICD-10 disease code of asthma (n= 5,762,709)



Proportion without 
Hospitalization

32.7%

29.2%
ICS 중단

ICS 유지



Patients without Hospitalization + 
PO steroid

3.09%

1.99%ICS 중단

ICS 유지



ICS restart rate


