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In What Patients Should 
We Screen Chest CT scan?

The National Lung Screening Trial (NLST)

53,454 patients at high risk for lung cancer.

Low dose CT vs. PA CXR
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In What Patients Should 
We Screen Chest CT scan?

• Eligible Participants

– Age : 55-74 years

– Smoking status

• At least 30 pack-years

• Continue to smoke or have quit within the previous 15 years

The National Lung Screening Trial (NLST)폐암 검진 권고안 (2015.9.)



LAMA in asthma?

ICS + LABA LAMA



Poorly Controlled Asthma: 

we need more

• Many asthma patients remain uncontrolled: 

– At least 40% of patients experience asthma symptoms and 
exacerbations despite treatment with ICS administered as 
monotherapy or in combination with a LABA

AJRCCM 2004; 170, 836-844
J Allergy Clin Immunol 2004;114:40-47



The pivotal role of LAMA

in COPD

2017 GOLD guideline
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Lung Function Improvement 
with Tiotropium



Effect of TIOT on airway 

inflammation and remodeling in a 

mouse model of asthma

Effect of Tiotropium on airway remodeling

– Inhibit Th2 cytokine production

– Inhibit airway inflammation 

Clinical & Experimental Allergy 2010; 40: 1266
α-actin stainingPAS staining

BAL

BAL

Lung section



- 18-75 year

- Never smoked, or ex-smoker for more than 1 year (≤10 PY)

- Diagnosed before 40 years, with ≥ 5 year history of asthma

- Poorly controlled asthma

- Despite stable high-dose ICS (budesonide ≥ 800 μg or equivalent) + LABA

- Symtomatic :mean ACQ-7 score ≥ 1.5

- Postbronchodialtor FEV1 ≤ 80% predicted & FVC ≤ 70% predicted

- At least one exacerbation in previous year

-Dx of COPD, serious coexisting illness, concurrent use of anticholinergics 

N Eng J Med 2012; 356(13):1198-207

Inclusion Criteria

Exclusion Criteria

Primo TinA



Daily doses of ICS

Budesonide ≥ 800 μg or equivalent



ACQ-7 score 

(≥ 1.5: not-fully controlled)

ACQ-7 score = Divide sum by 7
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N Eng J Med 2012; 356(13):1198-207

Inclusion Criteria



-18-75 year, > 5 year Hx of asthma, Diagnosed before 40 years

-ACQ-7 > 1.5, FEV1 ≤ 80% & FVC ≤ 70% after BD despite daily therapy with  

Budesonide 800 μg + LABA 

-At least one severe exacerbation in previous year

-Never smoker or < 10 PY, no smoking in the year

Exclusion criteria: Dx of COPD, serious coexisting illness, anticholinergics 

N Eng J Med 2012; 356(13):1198-207

Inclusion Criteria



Study design

Placebo

Visit 0 Visit 1

(screening)

Visit 2

(randomization)

Visits 3 and 4 Visits 5-8 Visit 9

(end of

treatment)

Visit 10

Tiotropium Respimat® 5µg QD morning

4-week 

screening

48-week, double-blind

treatment period

4-week

follow-up

-4 0 48 52

High ICS + LABA

N Eng J Med 2012; 356(13):1198-207

2 Trial, 48 week, Double-blind, Randomized, Placebo-controlled, 
Parallel group (n=912)

Peak FEV1 (0-3h) after 24weeks

Trough FEV1 after 24 weeks

Time to first severe asthma exacerbation in pooled 

analysis after 48 weeks



Primary Outcome:

Peak FEV1 at 24 weeks

N Eng J Med 2012; 356(13):1198-207

Trial 2Trial 1

86 mL
154 mL
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Primary Outcome:

Peak FEV1 at 24 weeks

N Eng J Med 2012; 356(13):1198-207

Trial 2Trial 1

86 mL

154 mL

Subgroup analysis

- Men

- Former smokers with a history of fewer than 10 pack-years

- Lower FEV1 (% pred)



Primary Outcome

N Eng J Med 2012; 356(13):1198-207



N Eng J Med 2012; 356(13):1198-207

Asthma Control (ACQ-7)

Trial 2Trial 1

-0.13, P =0.06

-0.2, P =0.003

The MCID of ACQ-7 (0.5 unit) was not achieved.



N Eng J Med 2012; 356(13):1198-207

Co-primary Outcome:
Severe Exacerbation

226 282

Tiotropium

Placebo

21% reduction

56

NNT for severe exacerbation : 15

26.9%

32.8%



Adverse events

N Eng J Med 2012; 356(13):1198-207



Summary1 (PrimoTinA)

Addition of Tiotropium to high dose ICS+ LABA in patients with

- Asthma > 5 year Hx & diagnosed before 40 yrs

- Never smoker or < 10 PY, no smoking in the year

- Poorly controlled asthma

- ACQ-7 > 1.5, FEV1 ≤ 80% & FVC ≤ 70% after BD 

- At least one severe exacerbation in previous year

- Improvement in lung function 

- Reduction in risk of asthma exacerbation

- Similar safety to placebo



Positioning of TIOT in asthma

Step 1 Step 2

Low-dose ICS

Step 3

Step 4

Step 5

Low-dose    

ICS/LABA

Medium-/

High-dose    

ICS/LABA

Refer for

Add-on 

treatment,
eg 

Tiotropium

Omalizumab

Meopolizumab

Poorly controlled 
asthma despite 

high-dose 
ICS/LABA

Low/Medium 
dose 

ICS±LABA

Preferred 

controller 

choice



Patients aged 18 to 67 years with a history of asthma, with the B16-Arg/Arg genotype and 

with medium-to-high dose ICS (budesonide 400-1000 μg or equivalent) ± LABA (n=388)

J Allergy Clin Immunol 2011;128,315 

Salmeterol All as add-on to ICSTiotropium is not inferior to salmeterol.

Both of them are superior to placebo



- 18-75 year

- Never smoked, or ex-smoker for more than 1 year (≤10 PY)

- Diagnosed before 40 years, with ≥ 3-month history of asthma

- Partly controlled asthma

- Despite stable medium-dose ICS (budesonide 400-800 μg or equivalent) 

alone or in fixed combination with LABA

- Symtomatic :mean ACQ-7 score ≥ 1.5

- Prebronchodilator FEV1 60-90% predicted

- Reversibility of 12% and 200 mL (15-30mins after salbutamol)

-Dx of COPD, serious coexisting illness, concurrent use of anticholinergics or beta 

blockers within 4 weeks before or during screening

Lancet  Respir Med 2015, 3 (5) 367 

Mezzo 
TinA

Inclusion Criteria

Exclusion Criteria



Study design

2 trials, 24 week, Double-blind, Randomized, Placebo- and 
Active-controlled, Parallel group (n=2103)

Tiotropium Respimat 2.5μg  QD + Placebo HFA-MDI BID

Tiotropium Respimat 5μg QD + Placebo HFA-MDI BID

Salmeterol HFA-MDI 50μg BID + Placebo Respimat QD

Peak FEV1 (0-3h) after 24weeks

Trough FEV1 after 24 weeks

ACQ-7 responder rate after 24 weeks in pooled data

Placebo Respimat QD + Placebo HFA-MDI BID

Medium-dose ICS

Lancet  Respir Med 2015, 3 (5) 367 

Medium-
dose ICS



Primary Outcome:

Peak FEV1 response 
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All as add-on to ICS

*223ml
*196ml
*185ml

Independent of disease duration, age class, 

smoking history, sex, pre-BD FEV1 (% predicted) at 

baseline, allergic status, regions of residence and 

investigational centre, or BMI 

Lancet  Respir Med 2015, 3 (5) 367 

0 4 8 12 16 20 24

Week

The active treatment were not significantly different between 

each other.



Primary Outcome:

Tough FEV1
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All as add-on to ICS
Independent of disease duration, age class, 

smoking history, sex, pre-BD FEV1 (% predicted) at 

baseline, allergic status, regions of residence and 

investigational centre, or BMI 

Lancet  Respir Med 2015, 3 (5) 367 

*180ml

* 114ml

*146ml
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TIOT 5μg TIOT 2.5μg Salmeterol Placebo

64.3 64.5

66.5

57.7

Odd Ratio*         1.32                    1.33                    1.45

95% CI            1.02, 1.71            1.03, 1.72         1.13, 1.89

Primary Outcome:

ACQ-7 responder (ACQ-7 ≥0.5) rate

Placebo effect 
with increased 
adherence of 

ICS

Lancet  Respir Med 2015, 3 (5) 367 



Exacerbation

Tiotropium vs. Salmeterol

TIOT 5μg TIOT 2.5μgTIOT 5μg TIOT 2.5μg

Time to first severe 

asthma exacerbation

Time to first asthma 

worsening

OR

No Significant No Significant

Lancet  Respir Med 2015, 3 (5) 367 

(0.59-1.56)

(0.39-1.14)

(0.91-1.46)

(0.69-1.13)



Summary 2 (Mezzo TinA)

Addition of Tiotropium to medium dose ICS in patients with

- Asthma diagnosed before 40 yrs

- Never smoker or < 10 PY, no smoking in the year

- Partly controlled asthma

- ACQ-7 > 1.5, prebronchodialtor FEV1 60-90% predicted

- Reversibility of 12% and 200 mL (15-30mins after salbutamol)

- Improvement in lung function and asthma control compared with 

placebo, and similar efficacy and tolerability to salmeterol



- 18-75 year

- Never smoked, or ex-smoker for more than 1 year (≤10 PY)

- Diagnosed before 40 years, with ≥ 3-month history of asthma

- Partly controlled asthma

- Despite stable medium-dose ICS (budesonide 400-800 μg or equivalent) 

alone or in fixed combination with LABA

- Symtomatic :mean ACQ-7 score ≥ 1.5

- Prebronchodilator FEV1 60-90% predicted

- Reversibility of 12% and 200 mL (15-30mins after salbutamol)

Respiratory Research 2014, 15:61

Inclusion Criteria



Study Design

TIOT 5μg

TIOT 5μg

TIOT 5μg

TIOT 5μg

TIOT 1.25μg

TIOT 1.25μg

TIOT 1.25μg

TIOT 1.25μg

TIOT 2.5μg

TIOT 2.5μg

TIOT 2.5μg

TIOT 2.5μg

Placebo

Placebo

Placebo

Placebo

The randomised, double-blind placebo-controlled, four-way crossover study 
(n=149)

Respiratory Research 2014, 15:61

Peak FEV1 (0-3h) after 4weeks

Medium-dose ICS

Medium-
dose ICS



Results (4wks)
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304mL*, **

244mL* 255mL*

116mL

TIOT 5μg

N=143

TIOT 2.5μg

N=144

TIOT 1.25μg

N=144

Placebo

N=144

← the most effective and consistent dose, with a 

safety profile comparable with that of placebo.

(Trough FEV1 and FEV1 AUC(0-3h))

Respiratory Research 2014, 15:61



- 18-75 year

- Never smoked, or ex-smoker for more than 1 year (≤10 PY)

- symptomatic asthma, Diagnosed before 40 years, with ≥ 3-month history of asthma

- Partly controlled asthma

- Despite stable medium-dose ICS (budesonide 400-800 μg or equivalent) 

alone or in fixed combination with LABA

- Symtomatic :mean ACQ-7 score ≥ 1.5

- Prebronchodilator FEV1 60-90% predicted

- Reversibility of 12% and 200 mL (15-30mins after salbutamol)

Inclusion Criteria



Primary outcome:

long-term safety

Overall summary of adverse events

Randomized 2:2:1 Tio 5 μg vs. Tio 2.5 μg vs. placebo for 52 weeks

Plos One 2015, April 20



2ndary outcome:

Trough FEV1 response (mL)

TIOT 5μg (n=114)

TIOT 2.5μg (n=114)

Placebo (n=56)

112 mL*

Plos One 2015, April 20

12 mL



Positioning of TIOT in asthma

Step 1 Step 2

Low-dose ICS

Step 3

Step 4

Step 5

Low-dose    

ICS/LABA

Medium-/

High-dose    

ICS/LABA

Refer for

Add-on 

treatment,
eg 

Tiotropium

Omalizumab

Meopolizumab

High-dose 
ICS/LABA

Low/Medium 
dose 

ICS±LABA

Preferred 

controller 

choice

Low dose ICS



Daily doses of ICS

Beclometasone dipropionate 160 μg



Tiotropium bromide as an 

Alternative 

to increased inhaled    

glucocorticoid in patients   

inadequately controlled on a 

Lower dose of inhaled 

Corticosteroid (TALC) study

- At least 18 years, history of BA, never smoked, or ex-smoker (≤10 PY) 

and FEV1 ≥ 40% predicted (n=210)

Inclusion Criteria

Only Beclomethasone 160 μg

Salmeterol 100 μg

Beclomethasone 320 μg 

Beclomethasone 80 μg bid

Tiotropium

Handihaler 18 μg

≥6/wk symptoms

≥6/wk rescue Mx

≥2/wk night 

awakening
FEV1 < 70% pred

National Heart, Lung, and Blood Institute

14 week, 3 period, double-blind, triple-dummy cross over

N Eng J Med 2010; 363(18):1715-26



Primary outcome: 

morning PEF

24.4 -1.4
18.0

29.6 -5.7
19.0

0.12 0.02 0.01

N Eng J Med 2010; 363(18):1715-26

Mean change from baseline



- 18-75 year

- Never smoked, or ex-smoker for more than 1 year (≤10 PY)

- symptomatic asthma, Diagnosed before 40 years, with ≥ 3-month history of asthma

- Partly controlled asthma

- Despite stable low dose ICS (budesonide 200-400 μg or equivalent) for > 4 

weeks prior to screening

- Symtomatic :mean ACQ-7 score ≥ 1.5

- Prebronchodilator FEV1 60-90% predicted

- Reversibility of 12% and 200 mL (15-30mins after salbutamol)

-Dx of COPD, serious coexisting illness, concurrent use of anticholinergics or beta 

blockers within 4 weeks before or during screening

J Allegy Clin Immunol Pract 2016 4(1): 104-13

Grazia TinA

Inclusion Criteria

Exclusion Criteria



Study Design

12week, Double-blind, Randomized, Placebo-controlled, Parallel group 

Peak FEV1 (0-3h) after 12weeks

Tiotropium Respimat 2.5μg once daily

Tiotropium Respimat 5μg once daily

J Allegy Clin Immunol Pract 2016 4(1): 104-13

Low dose ICS



Primary Outcome:

Peak FEV1(0-3h) response

at 12 weeks

Tiotropium 2.5μg

Tiotropium 5μg

Placebo

A significant improvement in lung function in Tiotropium compared 

with placebo after a 12-week treatment period

150 mL*

128 mL*

J Allegy Clin Immunol Pract 2016 4(1): 104-13



PEF

Morning PEF

Evening PEF

J Allegy Clin Immunol Pract 2016 4(1): 104-13



Post hoc efficacy analyses

-Gender, smoking status, FEV1 (% predicted)

: Male, non-smoker, FEV1 (% predicted) ≥ 80%

Tiotropium 5μg

Tiotropium 5μg

J Allegy Clin Immunol Pract 2016 4(1): 104-13



Summary 3 (Grazia Tin A)

Addition of Tiotropium to low dose ICS in patients with

- Asthma diagnosed before 40 yrs

- Never smoker or < 10 PY, no smoking in the year

- Symptomatic and partly controlled asthma

- ACQ-7 > 1.5, prebronchodialtor FEV1 60-90% predicted

- Reversibility of 12% and 200 mL (15-30mins after salbutamol)

Addition of tiotropium to low dose ICS with not fully controlled mild 

symptomatic asthma improves in lung function.



A systematic Review 

\With Meta-analysis (n=13)

CHEST 2015;147 (2):388-396



A systematic Review 

\With Meta-analysis (n=13)

Tiotropium as Add-on to ICS 

-Significant improvement in PEF,  peak FEV1, trough FEV1, AQLQ and ACQ-7

-Significant reduced number of patients with at least one asthma exacerbation 

with an NNTB 36

Tiotropium + ICS vs LABA + ICS

-No significant difference in evening PEF,  peak FEV1, trough FEV1, ACQ-7 and   

number of patients with at least one asthma exacerbation 

Tiotropium + LABA + ICS vs LABA + ICS

-Significant improvement in PEF,  peak FEV1, trough FEV1, AQLQ and ACQ-7

-Significant reduced number of patients with at least one asthma exacerbation 

with an NNTB 17

Conclusions: Tiotropium resulted noninferiorly to salmeterol and superiorly to placebo 

in patients with moderate to severe asthma who were not adequately controlled by 

ICS or ICS/salmeterol. Major benefits were concentrated in the increase in lung 

function and in the case of patients with severe asthma, in the reduction of 

exacerbations.



2014 GINA guideline



참고

2015 GINA guideline



참고

2016 GINA guideline

STEP 4 Other controller options 

STEP 5 Preferred controller choice

# Tiotropium by soft-mist inhaler is an added-on treatment for patients with a history 

of exacerbations: it is not indicated in children < 12 years



In What Patients Should I 
use TIOTROPIM in asthma?



Summary (Primo TinA)

Addition of Tiotropium to high dose ICS+ LABA in patients with

- Asthma > 5 year Hx of asthma & diagnosed before 40 yrs

- Never smoker or < 10 PY, no smoking in the year

- Symptomatic and partly controlled asthma

- ACQ-7 > 1.5, FEV1 ≤ 80% & FVC ≤ 70% after BD 

- At least one severe exacerbation in previous year



우리 나라 보험 기준
(Tiotropium)

• 각약제별허가사항범위내에서아래와같은기준으로
투여시요양급여를 인정하며, 동인정기준이외에는
약값전액을환자가부담토록함

• - 아 래 -

• 가. 중등도이상의만성폐쇄성폐질환[FEV1(1초강제호기
량) 값이예상정상치의 80% 미만] 환자의유지요법

• 나. 고용량의흡입용코르티코스테로이드및지속성베타-

2 작용제의병용유지 요법에도불구하고중증의악화경
험이있는천식환자의병용유지요법



경청해 주셔서

감사합니다.



Age ?

J Allergy Clin Immunol 2016 Mar 5

- 12-17 year 

- symptomatic asthma with ≥ 3-month history of asthma

- Partly controlled asthma

- Despite stable medium-dose ICS (budesonide 400-800 μg or equivalent) ±
LTRA

- Symtomatic :mean ACQ-7 score ≥ 1.5

- Prebronchodilator FEV1 60-90% predicted

- Reversibility of 12% and 200 mL (15-30mins after salbutamol)

Inclusion Criteria



J Allergy Clin Immunol 2016 Mar 5

Tiotropiu
m 5μg

Tiotropiu
m 2.5μg

Placebo

Primary Outcome:
Peak FEV1(0-3h) response

at 24 weeks



Asthma Phenotype

Non-

allergic 

asthma

Allergic 

ashtma

Asthma 

with fixed 

airflow 

limitation

Late-

onset 

asthma

Asthma 

with 

obesity

2016 GINA guideline



Post hoc analysis

Grazia TinA

Mezzo 
TinA

Primo TinA



Time to first severe exacerbation

Post hoc analysis

48 week, primary outome: exacerbation


