
천식 환자에서 ICS는 끊으면 안 된다

: pro

2019. 7. 13.

이창훈  



§ ICS를 쓰다가 중단하면?

§ ICS maintenance 대신 as needed로 쓰면? 

§ 첫 치료로 ICS를 안 쓰면?



“천식 환자에서 ICS를 쓰다가 중단하면?”
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천식 환자 에서  

ICS를 쓰다가 중단 하면

ICS를 계속 투여 한 경우와 비교해서

천식 조절, 증상
기도과민성
폐기능
급성악화

?



ICS 중단 ð PC15, FEV1, PEFò Sx   

Haahtela T. N Engl J Med 1994;331:700.

RCT. Newly diagnosed generally mild asthma pts. (FEV1, FVC ≥ 80%) (N=74)
BUD 600μg bid for 2yr → (1) Double-blind RCT: BUD 200μg bid (n=19) vs PLA (n=18)

Terbutaline for 2yr → (2) Open-label: BUD 1,200μg/d.
Outcome: FEV1, FVC, PC15

*
*

*



ICS 중단 ð PEFò

Papi A. N Engl J Med 
2007;356:2040.

Double-blind RCT (BEST).
Mild persistent asthma pts (>6mo) controlled during run-in (BDP 500μg/d 4wk) (N=466)

BDP 250μg/AL prn vs AL prn vs BDP 250μg bid + AL prn vs BDP 250μg/AL bid+prn for 6mo.
Primary outcome: morning PEF.



ICS 중단 ð AEñ

Papi A. N Engl J Med 
2007;356:2040.

P < 0.01

Double-blind RCT (BEST).
Mild persistent asthma pts (>6mo) controlled during run-in (BDP 500μg/d 4wk) (N=466)

BDP 250μg/AL prn vs AL prn vs BDP 250μg bid + AL prn vs BDP 250μg/AL bid+prn for 6mo.
Primary outcome: morning PEF.



ICS 중단, LTRA ð 치료실패ñ

American Lung Association Asthma Clinical Research 
Centers. N Engl J Med 2007;356:2027.

Double-blind RCT. BA pts well-controlled by FP 100μg bid (N=500)
FP 100μg bid vs montelukast 5-10mg qd vs FP 100μg / SAL 50μg qd for 16wk.

Primary outcome: time to treatment failure.
Exacerbation, ICS↑, SABA↑
, FEV1 ↓, PEF ↓, …

HR, 1.6 
(95% CI, 1.1-2.6)



ICS 중단, LABA  치료실패, AE 

Lazarus SC. JAMA 2001;285:2583.

Double blind RCT (SOCS).
BA pts “well controlled”(FEV1>80%, PEF variability ≤20%) by TAC 400 μg/d (run-in 6 weeks) (N=164)

TAC 400 μg/d vs SAL vs PLA for 16 weeks.
Outcome: PEF, FEV1, symptom scores, SABA use, treatment failure, AE, ...

TAC vs PLA: P<0.001
TAC vs SAL: P=0.004

TAC vs PLA: P=0.003
TAC vs SAL: P=0.04



ICS 중단 ð AEñ, FEV1ò  

Rank MA. J Allergy Clin Immunol 2013;131:724.



ICS 중단 ð PEFò, Sxñ  

Rank MA. J Allergy Clin Immunol 2013;131:724.



O’Byrne PM. N Engl J Med 2018;378:1865.

Double-blind RCT (SYGMA-1). GINA step 2 asthma pts (N=3,849)
TB prn vs BUD 200μg bid + TB prn vs BUD 250μg / FOR 6μg prn for 52 weeks.

Primary outcome: asthma symptom control (superior to TB prn).

ICS 중단 ð controlò

*



“천식 환자에서 ICS를 쓰다가 중단하면?”
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천식 환자 에서  

ICS를 쓰다가 중단 하면

ICS를 계속 투여 한 경우와 비교해서

천식 조절, 증상
기도과민성
폐기능
급성악화

성적이 나쁘다



“천식 환자에서 ICS maintenance 대신
as needed로 쓰면?”
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천식 환자 에서  

ICS (± FOR, SABA)를 as needed 로 쓰면

ICS maintenance 경우와 비교해서

천식 조절, 증상
기도과민성
폐기능
급성악화

?



PEF, AE: ICS ≈ high ICS or OCS prn
Double-blind RCT (IMPACT). Mild persistent asthma pts (N=225)

Run-in (BUD 800μg bid + ZLK 20mg bid + AL prn for 10-14days + Pd 0.5mg/kg x5d)
→ BUD 200μg bid vs ZLK 20mg bid vs PLA + BUD 800 bid or Pd 0.5mg/kg for 5 days as needed.

Primary outcome: Δ morning PEF.

Boushey HA. N Engl J Med 
2005;352:1519.



pre-FEV1ò, sputum eosinophiliañ, 
sxñ: ICS > high ICS or OCS prn

Boushey HA. N Engl J Med 
2005;352:1519.

Double-blind RCT (IMPACT). Mild persistent asthma pts (N=225)
Run-in (BUD 800μg bid + ZLK 20mg bid + AL prn for 10-14days + Pd 0.5mg/kg x5d)

→ BUD 200μg bid vs ZLK 20mg bid vs PLA + BUD 800 bid or Pd 0.5mg/kg for 5 days as needed.
Primary outcome: Δ morning PEF.



O’Byrne PM. N Engl J Med 2018;378:1865.

Control : ICS > ICS/FOR prn
Double-blind RCT (SYGMA-1). GINA step 2 asthma pts (N=3,849)

TB prn vs BUD 200μg bid + TB prn vs BUD 250μg / FOR 6μg prn for 52 weeks.
Primary outcome: asthma symptom control (superior to TB prn).



AE: ICS ≈ ICS/FOR prn
Double-blind RCT (SYGMA-2). GINA step 2 asthma pts (N=4,176)

BUD 200μg bid + TB prn vs BUD 250μg / FOR 6μg prn for 52 weeks.
Primary outcome: severe AE rate. (non-inferior)

Bateman BD. N Engl J Med 2018;378:1877.



Pre-FEV1: ICS > ICS/FOR prn

Bateman BD. N Engl J Med 2018;378:1877.

Double-blind RCT (SYGMA-2). GINA step 2 asthma pts (N=4,176)
BUD 200μg bid + TB prn vs BUD 250μg / FOR 6μg prn for 52 weeks.

Primary outcome: severe AE rate. (non-inferior)



ACQ-5: ICS > ICS/FOR prn

Bateman BD. N Engl J Med 2018;378:1877.

Subgroup 1: 0.053 (95% CI, -0.007 to 0.114)
Subgroup 2: 0.156 (95% CI, 0.101 to 0.211)
P for interaction = 0.014

Bateman BD. Am Thorac Soc 2019.

Double-blind RCT (SYGMA-2). GINA step 2 asthma pts (N=4,176)
BUD 200μg bid + TB prn vs BUD 250μg / FOR 6μg prn for 52 weeks.

Primary outcome: severe AE rate. (non-inferior)



AE: ICS ≈ ICS/FOR prn 
Open-label RCT in NZ, UK, Italy, Australia (Novel START).

Mild (2/mo ≤ SABA ≤ 2/d) BA pts with no hospitalization within 12mo (ACQ 1.1) (N=675)
BUD 200μg bid + AL 100μg prn vs BUD 200μg / FOR 6μg as needed vs AL prn for 52 weeks.

Primary outcome: exacerbation rate.

Beasley R. N Engl J Med 2019;380:2020.



ACQ-5: ICS > ICS/FOR prn 

Beasley R. N Engl J Med 2019;380:2020.

Open-label RCT in NZ, UK, Italy, Australia (Novel START).
Mild (2/mo ≤ SABA ≤ 2/d) BA pts with no hospitalization within 12mo (ACQ 1.1) (N=675)

BUD 200μg bid + AL 100μg prn vs BUD 200μg / FOR 6μg as needed vs AL prn for 52 weeks.
Primary outcome: exacerbation rate.



“천식 환자에서 ICS maintenance 대신
as needed로 쓰면?”
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성적이 나쁘다



“천식 환자에서 첫 치료로 안 쓰면?”
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천식 환자 첫 치료로

ICS를 안 쓰면

ICS를 쓰는 경우와 비교해서

천식 조절, 증상
기도과민성
폐기능
급성악화

?



AE, control: ICS > PLA

O’Byrne PM. Am J Respir Crit Care Med 
2001;164:1392.

Double-blinded multicenter RCT (OPTIMA). BA pts ≥ 12YO (steroid-free for at least 3mo) (N=698)
Run-in with PLA (pts need rescue tx ≥ 2/week) → BUD 100μg bid vs BUD 100μg + FOR 4.5μg bid vs PLA

Primary outcome: time to 1st severe exacerbation

Poorly controlled days: 
RR, 0.52 (0.40-0.67)

BUD

PLA
BUDPLA

1st severe exacerbation: 
RR, 0.40 (0.27-0.59)



Mini-AQLQ, ACQ, 
PEF: ICS ≈ LTRA

Price D. N Engl J Med 
2011;364:1695.

UK multicenter pragmatic RCT. 
BA pts with mini-AQLQ ≤ 6 or ACQ ≥ 1. (N=306)

ICS vs LTRA.for 24 weeks
Primary outcome: MiniAQLQ



AE: ICS > LTRA

Chauhan BF. Cochrane Database Syst Rev 2012;(5):CD002314.



“천식 환자에서 첫 치료로 안 쓰면?”
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천식 환자 첫 치료로

ICS를 안 쓰면

ICS를 쓰는 경우와 비교해서

천식 조절, 증상
기도과민성
폐기능
급성악화

성적이 나쁘다



“천식 환자에서 ICS는 부작용이 더 많은가?”

P

I

O

C

천식 환자 첫 치료로

ICS를 안 쓰면

ICS를 쓰는 경우와 비교해서

폐렴
결핵
골밀도감소
당뇨
…

?



ICS ð pneumonia 

Bansal V. Acta Med Acad 2015;44:135.

SR for observational studies (N=44,016)

NNH ≈ 11



ICS ð pneumoniaò

Bansal V. Acta Med Acad 2015;44:135.

SR for 14 RCTs (N=19,098)

NNT ≈ 119



ICS ð TBñ

P for interaction > 0.05

Lee CH. Thorax 2013;68:1105.  

A nested case-control study based on HIRA database. 
New pts treated with inhaled drugs. (N=853,439 TB n=4,146)  

NNH ≈ 400



ICS ð NTM-PD 

Liu V. Ann Am Thorac Soc 2018;15:1169.  

A nested case-control study based on OPD pharmacy records. 
(Treated cohort of pts with airway disease) (N=279,333, NTM n=248)  

NNH ≈ 600



ICS ð 골밀도ò(x)

SR for 18 studies (7 RCTs, 11 observational studies)

Loke YK. BMJ Open 2015;5:e008554.



ICS ð DM/hyperGlcñ(x)
A pooled analysis for 26 RCTs (BUD n=9,067, PLA n=5,926)

O’Byrne PM. Respir Med 2012;106:1487.

HR, 0.98 
(95% CI, 0.38-2.50) 



ICS ð PIH , G DMñ (x)

2 nested case control studies. Pregnant women (N=1,306,281)

Lee CH. Medicine 2016;95:e3627.



ICS ð re-admission, mortalityò
A retrospective database study. Hospitalized elderly asthma patients. (N=6,254) 

Sin DD. Eur Respir J 2001;17:380.



ICS ð
mortal-

ityò

Suissa S.                  
N Engl J Med 
2000;343:332.

A retrospective database study. 
Those who were using anti-asthma tx

(N=30,569) 



ICS 중단 ð mortalityñ

Suissa S. N Engl J Med 2000;343:332.

A retrospective database study. 
Those who were using anti-asthma tx (N=30,569) 



“천식 환자에서 ICS는 부작용이 더 많은가?”
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천식 환자 첫 치료로

ICS를 안 쓰면

ICS를 쓰는 경우와 비교해서

폐렴
결핵
골밀도감소
당뇨
…

비슷하거나 더 많을 수도

사망 위험은 줄여



결 론

그러므로, ICS를

끊으면 안된다.



Thank you

.



흡입용 스테로이드제
(ICS, inhaled corticosteroid)

GINA update 2018.



ICS 중단 ð 급성악화ñ  

Martinez FD. Lancet 2011;377:650.

Double blind RCT (TREXA).
Mild persistent BA children (5-18YO) “well controlled” (NAEPP) with ≤ low dose ICS tx (N=288)

BDP 80μg/d+BDP/AL prn vs BDP+PLA/AL prn vs PLA+BDP/AL prn vs PLA+PLA/AL prn for 44 weeks.
Primary outcome: time to 1st AE requiring Pd.

Combined vs PLA: HR, 0.56 (95% CI, 0.32-0.96)
Daily vs PLA: HR, 0.49 (95% CI, 0.28-0.85)
Rescue vs PLA: HR, 0.62 (95% CI, 0.37-1.05)



ICS 중단, LTRA ð PEF, 급성악화 nc
Double-blind RCT (IMPACT). Mild persistent asthma pts (N=225)

Run-in (BUD 800μg bid + ZLK 20mg bid + AL prn for 10-14days + Pd 0.5mg/kg x5d)
→ BUD 200μg bid vs ZLK 20mg bid vs PLA + BUD 800 bid or Pd 0.5mg/kg for 5 days as needed.

Primary outcome: Δ morning PEF.

Boushey HA. N Engl J Med 
2005;352:1519.



ICS 중단, LTRA ð pre-FEV1ò, 
sputum eosinophiliañ, symptomñ

Double-blind RCT (IMPACT). Mild persistent asthma pts (N=225)
Run-in (BUD 800μg bid + ZLK 20mg bid + AL prn for 10-14days + Pd 0.5mg/kg x5d)

→ BUD 200μg bid vs ZLK 20mg bid vs PLA + BUD 800 bid or Pd 0.5mg/kg for 5 days as needed.
Primary outcome: Δ morning PEF.

Boushey HA. N Engl J Med 
2005;352:1519.



ICS/LABA 쓰다 ICS 중단 ð 치료실패 ñ

Lemanske RF. JAMA 
2001;285:2594.

Double-blind RCT (SLIC) Persistent asthma pts suboptimally controlled by TAC 400μg bid (N=175)
(1) PLA-minus (n=21) : TAC 200μg bid for 8weeks → D/C TAC for 8weeks vs

(2) SAL-minus (n=74) : TAC 400μg/SAL bid for 2weeks → TAC 200μg/SAL bid for 8weeks → SAL for 8weeks
vs

(3) SAL-plus (n=74) : TAC 400μg/SAL bid for 2weeks → TAC 400μg bid for 16weeks.
Primary outcome: time to treatment failure.

TAC200/SAL bid

TAC400/SAL bid

SAL bid

TAC400/SAL bid

(2), (3)

TAC200/SAL bid

TAC400/SAL bid

SAL bid

TAC400/SAL bidTAC400 bid → TAC400/SAL bid →

(2), (3)
AE, SABA↑, 
FEV1 ↓, PEF ↓, 
…

RR, 4.3
(95% CI, 
2.0-9.2)



ICS 중단 ð Sx controlò
Double-blind RCT (SYGMA-1). GINA step 2 asthma pts (N=3,849)

TB prn vs BUD 200μg bid + TB prn vs BUD 250μg / FOR 6μg prn for 52 weeks.
Primary outcome: asthma symptom control (superior to TB prn).

O’Byrne PM. N Engl J Med 2018;378:1865.

*



ICS 중단 ð AEñ

O’Byrne PM. N Engl J Med 2018;378:1865.

*

Double-blind RCT (SYGMA-1). GINA step 2 asthma pts (N=3,849)
TB prn vs BUD 200μg bid + TB prn vs BUD 250μg / FOR 6μg prn for 52 weeks.

Primary outcome: asthma symptom control (superior to TB prn).



Control:
ICS > ICS/FOR prn

Double-blind RCT (SYGMA-1). GINA step 2 asthma pts (N=3,849)
TB prn vs BUD 200μg bid + TB prn vs BUD 250μg / FOR 6μg prn for 52 weeks.

Primary outcome: asthma symptom control (superior to TB prn).

O’Byrne PM. N Engl J Med 2018;378:1865.

OR, 0.64 
(95% CI, 

0.57-0.73)



ACQ-5: ICS > ICS/FOR prn

Bateman BD. N Engl J Med 2018;378:1877.

Subgroup 1: 0.053 (95% CI, -0.007 to 0.114)
Subgroup 2: 0.156 (95% CI, 0.101 to 0.211)
P for interaction = 0.014

Bateman BD. Am Thorac Soc 2019.

Double-blind RCT (SYGMA-2). GINA step 2 asthma pts (N=4,176)
BUD 200μg bid + TB prn vs BUD 250μg / FOR 6μg prn for 52 weeks.

Primary outcome: severe AE rate. (non-inferior)

Baseline ACQ

mean 1.41



ACQ-5: ICS > ICS/FOR prn 
Open-label RCT in NZ, UK, Italy, Australia (Novel START).

Mild (2/mo ≤ SABA ≤ 2/d) BA pts with no hospitalization within 12mo (ACQ 1.1)(N=675)
BUD 200μg bid + AL 100μg prn vs BUD 200μg / FOR 6μg as needed vs AL prn for 52 weeks.

Primary outcome: exacerbation rate

Beasley R. N Engl J Med 2019;380:2020.



ACQ-5 is a predictor of AE

Baseline ACQ

mean 1.01

 A pragmatic trial. BA pts for 12 mo. (N=611)

Loymans R. Thorax 2016;71:838.



AE: ICS ≈ I CS/ FOR prn 
Open-label RCT in NZ, UK, Italy, Australia (Novel START).

Mild (2/mo ≤ SABA ≤ 2/d) BA pts with no hospitalization within 12mo (ACQ 1.1) (N=675)
BUD 200μg bid + AL 100μg prn vs BUD 200μg / FOR 6μg as needed vs AL prn for 52 weeks.

Primary outcome: exacerbation rate

Beasley R. N Engl J Med 2019;380:2020.



AE: ICS ≈ ICS/FOR prn 

Beasley R. N Engl J Med 2019;380:2020.

Open-label RCT in NZ, UK, Italy, Australia (Novel START).
Mild (2/mo ≤ SABA ≤ 2/d) BA pts with no hospitalization within 12mo (ACQ 1.1) (N=675)

BUD 200μg bid + AL 100μg prn vs BUD 200μg / FOR 6μg as needed vs AL prn for 52 weeks.
Primary outcome: exacerbation rate



AE: ICS ≈ ICS/FOR prn 

Beasley R. N Engl J Med 2019;380:2020.

Open-label RCT in NZ, UK, Italy, Australia (Novel START).
Mild (2/mo ≤ SABA ≤ 2/d) BA pts with no hospitalization within 12mo (ACQ 1.1) (N=675)

BUD 200μg bid + AL 100μg prn vs BUD 200μg / FOR 6μg as needed vs AL prn for 52 weeks.
Primary outcome: exacerbation rate



FEV1: ICS > LTRA

Chauhan BF. Cochrane Database Syst Rev 2012;(5):CD002314.



Response in low Eo group: 
ICS ≈ PLA, LAMA > PLA 

Double-blind cross-over RCT (SIENNA). BA pts≥12YO with Sp Eo<2% (ICS/LTRA-free for at least 3wk)
(N=221)

MOM 200μg bid vs TIO SMI 5 μg qd vs PLA for 12 weeks
Primary outcome: Response (treatment failure > asthma control days > FEV1)

Lazarus S. N Engl J Med 2019;380:2009.



Response in low Eo group: 
ICS ≈ PLA, LAMA > PLA 

Double-blind cross-over RCT (SIENA). BA pts≥12YO with Sp Eo<2% (ICS/LTRA-free for at least 3wk) (N=221)
MOM 200μg bid vs TIO SMI 5 μg qd vs PLA for 12 weeks

Primary outcome: Response (treatment failure > asthma control days > FEV1)

Lazarus S. N Engl J Med 2019;380:2009.



Response in low Eo group: 
ICS ≈ PLA, LAMA > PLA 

Double-blind cross-over RCT (SIENA). BA pts≥12YO with Sp Eo<2% (ICS/LTRA-free for at least 3wk) (N=221)
MOM 200μg bid vs TIO SMI 5 μg qd vs PLA for 12 weeks

Primary outcome: Response (treatment failure > asthma control days > FEV1)

Lazarus S. N Engl J Med 2019;380:2009.



Response in low Eo group: 
ICS ≈ PLA, LAMA > PLA 

Double-blind cross-over RCT (SIENA). BA pts≥12YO with Sp Eo<2% (ICS/LTRA-free for at least 3wk) (N=221)
MOM 200μg bid vs TIO SMI 5 μg qd vs PLA for 12 weeks

Primary outcome: Response (treatment failure > asthma control days > FEV1)

Lazarus S. N Engl J Med 2019;380:2009.



ICS 중단, SAL ð PEF, 천식 관련 QoL  nc

Lazarus SC. JAMA 2001;285:2583.

Double blind RCT (SOCS).
BA pts “well controlled” (FEV1>80%, PEF variability ≤20%) by TAC 400 μg/d (run-in 6 weeks) (N=164)

TAC 400 μg/d vs SAL vs PLA for 16 weeks.
Outcome: PEF, FEV1, symptom scores, SABA use, treatment failure, AE, ...



Sx-free days, rescue medication:
regular ICS > SABA prn, 

ICS/SABA prn ≈ SABA prn

Papi A. N Engl J Med 
2007;356:2040.

Double-blind RCT (BEST). Mild persistent BA pts controlled in run-in (BDP 500μg/d 4wk) (N=466)
BDP 250μg/AL prn vs Albuterol prn vs BDP 250μg bid + AL prn vs BDP 250μg + AL bid+prn for 6mo.

Primary outcome: morning PEF.



AE: regular ICS > SABA prn, 
ICS/SABA prn ≈ SABA prn   

Martinez FD. Lancet 2011;377:650.

Double blind RCT (TREXA).
Mild persistent BA children (5-18YO) “well controlled” (NAEPP) with ≤ low dose ICS tx (N=288)

BDP 80μg/d+BDP/AL prn vs BDP+PLA/AL prn vs PLA+BDP/AL prn vs PLA+PLA/AL prn for 44 weeks.
Primary outcome: time to 1st AE requiring Pd.

Daily vs PLA: HR, 0.49 (95% CI, 0.28-0.85)
Rescue vs PLA: HR, 0.62 (95% CI, 0.37-1.05)



No as-needed tx in 70%

Bateman ED. N Engl J Med 2018;378:1877.

Double-blind RCT (SYGMA-2). GINA step 2 asthma pts (N=4,176)
BUD 200μg bid + TB prn vs BUD 250μg / FOR 6μg prn for 52 weeks.

Primary outcome: severe AE rate. (non-inferior)



ICS 감량 >50% ð 급성악화ñ
A retrospective claims data analysis in US. Asthma pts (N=26,292) 

Primary outcome: time-to-first AE.

Rank MA. Chest 2015;148:630.



ICS maintain ≈ dose adjust
Double-blind RCT (BASALT). Mild-to-mod asthma pts controlled by BDP HFA 80μg/d (run-in) (N=342)

Physician assessment-based (PABA) vs FeNO-based (BBA) vs Symptom-based (SBA) prn for 52 weeks.
Primary outcome: severe AE rate. (non-inferior)

Galhoun WJ. JAMA 2012;308:987.



AE: ICS > PLA

Pauwels RA. Lancet 2003;361:1071.

Double-blind RCT (START). Mild-persistnet (≥2yr) BA pts (N=7,241)
BUD 400μg (<11YO, 200μg) qd vs PLA for 3yr.

Primary outcome: time to 1st severe asthma-related event.

PLA

BUD

HR, 0.56 
(95% CI, 0.45-0.71) 



ICS 중단 ð 급성악화ñ

Papi A. N Engl J Med 
2007;356:2040.

Double-blind RCT (BEST).
Mild persistent asthma pts (>6mo) controlled during run-in (BDP 500μg/d 4wk) (N=466)

BDP 250μg/AL prn vs Albuterol prn vs BDP 250μg bid + AL prn vs BDP 250μg + AL bid+prn for 6mo.
Primary outcome: morning PEF.

P < 0.001 P < 0.001




