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One Size Fits All?

Strategy is NOT “One Size Fits All.”

One Size ≒ ICS(+LABA)



Phenotypes Endotypes (Genotypes)

J Allergy Clin Immunol 2016;137:1347-58
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Nucala®, 100 mg SQ q4w (2015)

DREAM Lancet 2012, 75/250/750 IV, 52 weeks

MENSA NEJM 2014, 75 IV/100 SQ, 32 weeks

SIRIUS NEJM 2014, 100 mg, q4w SQ, 20 weeks

Lancet Respir Med 2016;4:549-56



Overall rate of mean exacerbations per person per year 

- 1.91(placebo)  1.91(mepolizumab): [RR] 0.53 (95% CI 0.44-0.62) 

52%

59%

66%

70%

47%

Lancet Respir Med 2016;4:549-56



Lancet Respir Med 2016;4:549-56

호산구수치가 150개만 넘어도

mepolizumab 투여로 연간 급성악화가

30-39% 감소

잦은 급성악화가 있었던 환자

: 평균 3.6회/년

투여 중단 3-6개월 후

다시 호산구, 급성악화 증가



N Engl J Med 2014;371:1189-97

Mepolizumab에 의한

OCS 용량 감소는

위약보다 2.39배 높다.

평균적으로 OCS 처음

사용량의 50% 감소

SIRIUS study



Cinqair®, 3 mg/kg IV q4w (2016)

BREATH Lancet Respir Med 2015, 3 mg/kg IV, 52 weeks



Annual rate of Clinical Asthma Exacerbation : 

Lancet Respir Med 2015;3:355-66

(n=244) (n=245) (n=232) (n=232) (n=476) (n=477)

(Study 3082) (Study 3083)

50% 감소 59% 감소

57% 감소

Major background treatment에 상관없이 CAE 감소



호산구 400개 이상인 조절 안된 천식의

급성악화 감소, 폐기능/QOL 증가

Lancet Respir Med 2015;3:355-66



Fasenra®, 30 mg SQ q48w (2017)

CALIMA Lancet 2016, 30 mg q4w/8w SQ, 56 weeks

SIROCCO Lancet 2016, 30 mg q4w/8w SQ, 56 weeks

ZONDA NEJM 2017, 30 mg q4w/8w SQ, 28 weeks

Depletion of EOSINOPHILS

Mepolizumab: humanized monoclonal antibody against IL-5

Reslizumab: humanized monoclonal antibody against IL-5

Benralizumab: humanized anti-IL-5 receptor α monoclonal Ab

 antibody-dependent cell-mediated cytotoxicity

eosinophil apoptosis by natural killer cells



Lancet 2016;388:2128-41

Severe asthma uncontrolled by high-dose ICS plus LABA 

Baseline blood eosinophils 300 cells per µL or greater

Two or more asthma exacerbations in the 12 months before

Pre-bronchodilator FEV1 of less than 80%

Q4W: benralizumab 30 mg once every 4 weeks

Q8W: once every 4 weeks for the first three doses  once

every 8 weeks for the remainder of the treatment period



Lancet 2016;388:2128-41

Lancet 2016;388:2128-41



Lancet 2016;388:2128-41

Time to first asthma exacerbation

Q4W: HR 0.61 (95%CI 0.46-0.80, p=0.0004)
Q8W: HR 0.73 (95%CI 0.55-0.95, p=0.0182)

Time to first exacerbation: 39%

Annual exacerbation rates: 36%

천식 급성악화



Lancet 2016;388:2128-41

폐기능 개선

호산구 300개 이상인 경우,

4주부터 증가가 관찰되어

56주 치료기간 내내 지속



Lancet 2016;388:2128-41

천식증상 점수

호산구 300개 이상인 경우,

Q8W에서 의미 있는 개선 관찰



Lancet 2016;388:2128-41 (Supplimentary Appendix)

호산구 수치

치료 4주부터 감소

(470 0개)되어

56주 치료완료 때까지

감소되어 유지



Lancet 2016;388:2128-41

CALIMA: USA, Canada, Germany, Sweden, Poland, Romania, Ukraine, Argentina, Chile, Japan, Philippines

/ 2013.8.21- 2015.3.16

SIROCCO: Australia, Brazil, Bulgaria, Czech Republic, France, Italy, Mexico, Peru, Poland, Russia, South Africa, 

South Korea, Spain, Turkey, UK, USA, Vietnam / 2013.9.19- 2015.3.16



N Engl J Med 2017;376:2448-58

Medium to high-dose ICS + LABA for at least 12 months

Chronic OCS therapy (7.5–40 mg/day of prednisolone/

prednisone equivalents) for ≥6 continuous months 

Baseline blood eosinophils 150 cells per µL or greater

One or more asthma exacerbations in the 12 months before

Pre-bronchodilator FEV1 of less than 80%



N Engl J Med 2017;376:2448-58

Optimization

2주마다 확인

OCS 감량: 2.5-5.0 mg/day

Treatment period reduction 

4주마다 확인/ 24주까지

OCS 감량:  2.5-5.0 mg/day

ZONDA study



N Engl J Med 2017;376:2448-58

Benralizumab은 위약에 비하여

OCS 용량 감소가 4배 높다. 



N Engl J Med 2017;376:2448-58

Benralizumab사용으로

Q8W은 OCS 사용 12주부터

Q4W은 16주부터 OCS 사용 용량의 감소

처음 사용량의 평균 75% 감소



N Engl J Med 2017;376:2448-58

OCS 12.5 mg 이하 사용인 환자중에서,

완전히 끊을 수 있는 환자: 52-56%



N Engl J Med 2017;376:2448-58

Benralizumab 사용으로

Q4W은 천식악화를 78%, Q8W은 68%를 감소시킴



Dupixent®, Atopic dermatitis (2017)

Phase 2b Lancet 2016, 200/300 mg, Q2W/4W SQ, 24 weeks

Human monoclonal antibody against IL-4 receptor α subunit 
 inhibits both IL-4 and IL-13 signaling



Overall population (n=776)

Eosinophil ≥ 300/μL (n=325)

Eosinophil < 300/μL (n=451)

1° endpoint: 12주 사용 후 FEV1 변화, Eos ≥ 300/µL

Lancet 2016;388:31-44



Overall population 

Eosinophil ≥ 300/μL

Eosinophil < 300/μL

Placebo   200 mg   300 mg     200 mg   300 mg
4주마다 4주마다 2주마다 2주마다

Dupilumab는

medium-high dose 

ICS + LABA 

사용으로 조절되지

않는 천식에

추가 사용하여

폐기능의 개선과

급성악화 감소

60-80% 감소

Lancet 2016;388:31-44



70/210 mg q4w, 280 mg q2w SQ

PATHWAY N Engl J Med 2017, 70/210 mg q4w, 280 mg q2w SQ, 52 weeks

TLSP: an epithelial-cell-derived cytokine 

Tezepelumab: human IgG2 monoclonal antibody against TSLP



Phase 2 trial

Uncontrolled by medium or high-dose ICS plus LABA 

Two or more asthma exacerbations in the 6 months before

Pre-bronchodilator FEV1 of 40~80%

N Engl J Med 2017;377:936-46



N Engl J Med 2017;377:936-46

61-71% 감소Annual rate of Clinical Asthma Exacerbation : 

PreFEV1 at week 52 : 110-150 mL 증가



N Engl J Med 2017;377:936-46
“Broader physiological effects”

High Th2

IgE >100 IU/mL

호산구 ≥140개



Effectiveness analysis, 12 months

SALFORD Lung Study   Lancet 2017

Efficacy trials: determine whether an intervention produces

the expected result under ideal circumstances 

trials: measure the degree of beneficial effect

under clinical settings

Pragmatic RCT: RCT와 non-randomized observational study의

중간



Relatively static population served by a single hospital

Salford Royal Hospital

Salford Integrated Record established in 2001

1,000 nurses, pharmacists & GPs from 74 general practices

150 GSK-funded healthcare workers



Lancet 2017;390:2247-55



n=1,514 1,512

Lancet 2017;390:2247-55

All patients

Inhaled corticosteroids (ICS)

ICS+ LABA

Lancet 2017;390:2247-55



천식조절(ACT socre) 개선: FF+vilanterol이 2배 높다

급성악화: 두 군간에 차이가 없다

폐렴발생: FF+vilanterol이 높은 경향이나 통계적 차이 없다

Lancet 2017;390:2247-55



Phenotypes 

Mepolizumab

Reslizumab

Benralizumab

Duplimab

Tezepelumab

- Asthma Exacerbation -

- Steroid Sparing -

- Uncontrolled Asthma -

Efficacy 

SALFORD LUNG STUDY

- Asthma Control -

- Nonallergic, Smoking, Virus,.. -

요 약
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