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COPD : Diagnosis

SPIROMETRY

A post-bronchodilator FEV1/FVC < 0.70 
confirms the presence of airflow limitation

Required to establish diagnosis

SYMPTOMS

▪ Shortness of breath
▪  Chronic cough
▪  Sputum

EXPOSURE TO RISK FACTORS

▪ Tobacco
▪ Occupation
▪ Indoor/outdoor pollution



WHY COPD PATIENT IS INACTIVE FOR 
DAILY PHYSICAL ACTIVITY?



The central role of airflow limitation leading to 

symptoms in COPD

Disability Disease progression Death

Air trapping
Expiratory flow limitation

Hyperinflation

Deconditioning Inactivity

Reduced exercise 

capacity

Exacerbations

COPD

Breathlessness

Quality of life

Exercise

Adapted from Cooper. Respir Med 2009 



IC

EELV

TLC Exercise



RV

VC

Healthy

EELV

TLC

IC

Exercise



RV

VC

COPD

IRV

Decreases in inspiratory capacity (IC) & inspiratory 

reserve volume (IRV) during exercise is dynamic 

hyperinflation

O’Donnell DE Eur Respir Rev 2006; 15:37-41 

Dynamic Hyperinflation in COPD



Daily physical activity in patients with COPD is mainly 
associated with DHI

Francisco Garcia-Rio et al. Am J Respir Crit Care Med 2009;180:506-9



Physical activity is the strongest predictor of all-cause 
mortality in patients with COPD : A prospective study

Waschki B et al. Chest 2011;140:331-42



Physical activity is the strongest predictor of all-cause mortality in 
patients with COPD : A prospective study

Waschki B et al. Chest 2011;140:331-42



THEREFORE, TO ELIMINATE 

OR MINIMIZE DHI, WE SHOULD 
MAXIMIZE BRONCHODILATOR

Most COPD patients become 

inactive for daily physical activity  
because of DHI



Pharmacological Stenting: 

Benefits of Long-acting Bronchodilators, 

More effective bronchodilation

Source: Beeh & Beier. Adv Ther (2010) 27(3):150-159
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Smoothening of improvement in 24 hr bronchial tone → 

• Net increase in 24 hour AUC for FEV1

• Increase in trough FEV1

Time (h)
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Hypothetical model of lung deflation with increased airway calibre 
by duration of action of bronchodilator

Beeh &Beier . Adv Ther 2010

Short-acting
Twice-daily Once-daily



Management of Stable COPD 

Individualized assessment 

Reduce symptoms

Relieve symptoms

Improve exercise tolerance

Improve health status

Reduce risk

Prevent & treat exacerbations

Prevent disease progression

Reduce mortality

GOLD. Global Strategy for the Diagnosis, Management and Prevention of COPD. 2020. Available from: http://goldcopd.org (accessed January 2020).



ABCD assessment tool



การประเมนิผู้ป่วยและแนวทางการรักษา : Initial treatment



Tiotropium: with 20 years clinical experience proven for

• Benefit to lung function

• Decrease dyspnea

• Decrease exacerbations

• Improve health status

• Improve quality of life

• Well established safety profile Tiotropium



Lung Function
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Tashkin DP, et al.  N Eng J Med. 2008;359:1543–1554.
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Symptom (Dyspnea)
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Tiotropium HandiHaler® improves dyspnoea (TDI)

Percentage of patients with a TDI 

focal score ≥1 unit at the end of 

long-term trials

TDI: difference versus control in 

controlled clinical trials (in points) 

Ipratropium

Tiotropium

Placebo

Salmeterol
*P<0.0001 versus placebo
†P<0.01 versus ipratropium
‡P<0.01 versus placebo

Author Casaburi

20021

Brusasco

20033

O’Donnell

20044

Verkindre

20065

Casaburi

20056

n 921 1207 187 100 91

Duration 1 year 6 month 6 weeks 12 weeks 25 weeks
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versus 
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P<0.001 P=0.001 P=0.001 P=0.154 P=0.03

MCID, minimal clinically important difference; 
TDI, Transition Dyspnoea Index

1. Adapted from Casaburi R, et al. Eur Respir J. 2002;19:217–224; data on file; 2. 

Vincken W, et al. Eur Respir J 2002;19:209-216; 3. Brusasco V, et al. Thorax.

2003;58:399–404; 4. O’Donnell DE, et al. Eur Respir J. 2004;23:832–840; 5. Verkindre C, 

et al. Respiration. 2006;73:420–427;  6. Casaburi R, et al. Chest. 2005;127:809–817.
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31%

41%
43%

30%



Quality Of Life



Tiotropium HandiHaler® improves SGRQ: 
early trials

Author Casaburi 

2002#

Vincken 

2002#

Brusasco

2003#

Verkindre 

2006#

Casaburi 

2005#

Tonnel 

2008*

Versus Placebo Ipratropium Placebo Placebo Placebo Placebo

Duration 1 year 1 year 6 months 12 weeks

(SWT)

25 weeks

(pulmonary

rehabilitation)

9 months 

Number of 

patients
921 535 1207 100 91 554

Total score –3.68 –3.3 –2.7 –6.5 –4.44 –4.19

≥4 units +19% +17% +9.6% +24% n/a +10.9%

*Primary endpoint: proportion of patients achieving ≥4 unit improvement in SGRQ total score. 

MCID is generally considered ≥4 units.

MCID, minimal clinically important difference; n/a, n
ot applicable; SGRQ, St George’s Respiratory Ques
tionnaire; SWT, shuttle walking test

= Statistically significant, tiotropium versus control.

Casaburi R, et al. Eur Respir J. 2002;19:217–224; Vincken W, et al. Eur Respir J. 2002;19:209–216; Brusasco V

, et al. Thorax. 2003;58:399–404; Verkindre C, et al. Respiration. 2006;73:420–427; Casaburi R, et al. Chest. 20

05;127:809–817; Tonnel AB, et al. Int J Chron Obstruct Pulmon Dis. 2008;3:301–310.



UPLIFT®: Sustained improvements in HRQoL over 4 years for 
Tiotropium HandiHaler® versus control
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SGRQ Total Score
 = 2.3–3.3 units

*P<0.001 versus control. Means are adjusted for baseline measurements. Baseline SGRQ Total Score (observed mean) = 45.

028. **Compared to Day 1 P<0.001 at all time points.

Adapted from Tashkin DP et al. N Eng J Med 2008;359:1543-1554.

Patients with ≥4 unit improvement in 

SGRQ Total Score (%)

Year 1 Year 2 Year 3 Year 4

Tiotropium 49** 48** 46** 45**

Control 41 39 37 36

HRQoL, health-related quality of life; SGRQ, St George’s Respiratory Ques
tionnaire; UPLIFT®, Understanding Potential Long-term Impacts on Functio
n with Tiotropium



Exercise Endurance
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O’Donnell DE, et al. Eur Respir J. 2004;23:832–840; Maltais F, et al. Chest. 2005;128:1168–1178; Verkindre C, et al. Respiration. 2006;73:420–427; Cas
aburi R, et al. Chest. 2005;127:809–817; Cooper CB, et al. Chest; 2013;144:490–497.

Improvements in exercise endurance with Tiotropium 
HandiHaler®

Author O’Donnell
2004

Maltais
2005

Verkindre
2006

Casaburi
2005

Cooper 
2013

N 187 261 100 91 519

Exercise test Cycle ergometry Cycle ergometry Shuttle walking test Treadmill test Treadmill test

Study days Mean increase in endurance time/distance versus placebo

21 +13.6% +40.5% – – –

42 +21.4% +41.5% +10.8% – –

56 – – – – +12.5%

84 – – +11.8% – –

92 – – – +32% –

112 – – – – +9.7%

176 – – – +42% –

224 – – – – +15.0%

336 – – – – +18.0%

448 – – – – +11.4%

560 – – – – +12.3%

672 – – – – +13.3%

= Statistically significant,  tiotropium ver
sus control.



Exacerbation
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Tiotropium HandiHaler® reduces exacerbations: data from early trials

Parameter Brusasco

2003

Niewoehner 

2005*

Casaburi 

2002

Vincken

2002

Dusser 

2006

Powrie 

2007

Freeman 

2007

Chan

2007

Versus Placebo Placebo Placebo Ipratropium Placebo Placebo Placebo Placebo

Number of 

patients

1207 1829 921 535 1010 142 395 913

Duration 6 months 6 months 1 year 1 year 1 year 1 year 12 weeks 48 weeks

Number of 

exacerbations

–28%

P<0.025

–19%

P=0.03

–20%

P=0.045

–24%

P=0.006

–35%

P<0.001

–52%

P=0.001

n/a –4%

P=0.599

Patients with ≥1 

exacerbation

–18%

P>0.05

–14%

P=0.04

–14%

P<0.05

–11%

P=0.014

–17%

P<0.01

–33%

P=0.01

–47%

P=0.0147

+8%

P=0.0395

Time to first 

exacerbation

P=0.005 P=0.03 P=0.011 P=0.008 P<0.001 P=0.009 n/a n/a

COPD medication was permitted for the Niewoehner and Powrie trials.

*Primary endpoint: exacerbation.

Brusasco V, et al. Thorax. 2003;58:399–404; Niewoehner DE, et al. Ann Intern Med. 2005;143:317–326; 

Casaburi R, et al. Eur Respir J. 2002;19:217–224; Vincken W, et al. Eur Respir J. 2002;19:209–216; Dus

ser D, et al. Eur Respir J, 2006;27:547–555; Powrie DJ, et al. Eur Respir J. 2007;30:472–478; Freeman 

D, et al. Respir Res. 2007;8:45; Chan CK, et al. Can Respir J 2007;14:465–472.

= Statistically significant, tiotropium versus placebo.

n/a, not applicable



Improvement Worsening
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P=0.0151
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(n)

Hazard 

ratio

Meta-analysis: Tiotropium HandiHaler® reduces severe 
(hospitalized) exacerbations

Combined study 438

205.117

205.128

205.130

205.137

205.214

205.256

205.259

205.266

205.270

Casaburi R, et al; 2002

Casaburi R, et al; 2002

Brusasco V, et al; 2003

Brusasco V, et al; 2003

Dusser D, et al; 2006

Tonnel A-B, et al; 2008

Chan CK, et al; 2007

Niewoehner DE, et al; 2005

Powrie DJ, et al; 2007

Trial 

no.

Original

reference

Halpin D, et al. Prim Care Respir J. 2009;18:106–113. 



UPLIFT®: Tiotropium HandiHaler® reduces risk of 
exacerbations and severe (hospitalized) exacerbations

Tashkin DP et al. N Engl J Med 2008;359:1543–1554.
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UPLIFT®

• Tiotropium HandiHaler® 18 µg versus placebo on top of usual therapy (LABA and LABA/ICS allowed)

• GOLD Stage II to IV (moderate to severe) patient population covered

• Tiotropium HandiHaler® 18 µg significantly delayed time to first exacerbation by 4.2 months
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CI, confidence interval; GOLD, Global Initiative for Chronic Obstructive Lung Di
sease; ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; UPLIFT®, Und
erstanding Potential Long-term Impacts on Function with Tiotropium



Number at risk

Indacaterol 1711 1309 1078 901 621

Tiotropium 1708 1355 1154 985 696

Tiotropium HandiHaler® is better at reducing the risk of 
exacerbations than the LABAs indacaterol1 and salmeterol2

►Tiotropium HandiHaler® 18 µg significantly reduced the annual 
number of moderate/severe exacerbations of COPD:

Number at risk

Salmeterol 3889 2802 2351 2050 1657

Tiotropium 3707 2955 2561 2242 1869

Versus indacaterol 

(moderate-severe exacerbations) 
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Number at risk

Salmeterol 3669 3244 3032 2870 2489

Tiotropium 3707 3359 3177 3017 2663

Versus salmeterol 

(severe exacerbations) 
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HR (95% CI): 0.72 (0.61–0.85)

P<0.001 (log-rank test)

CI, confidence interval; COPD, chronic obstructive pulmonary disease; HR, hazard ratio; 
INVIGORATE, Comparison of Indacaterol and Tiotropium on Lung Function and Related 
Outcomes in Patients With COPD; LABA, long-acting β2-agonist; POET-COPD®, Prevent
ion Of Exacerbations with Tiotropium in COPD

1. Decramer ML, et al. Lancet Respir Med. 2013;1:

524–533; 2. Vogelmeier C, et al. N Engl J Med. 20

11;364:1093–1103. 



Tiotropium Vs ICS/LABA

and potential risk of ICS in COPD
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TORCH study

Calverley PM N Engl J Med 2007;356:775-789



INSPIRE Study: Exacerbation rates at 2 years in COPD patients with FEV1 <50% predicted 

INSPIRE = Investigating New Standards for Prophylaxis in Reducing Exacerbations; Adapted from Wedzicha JA et al. Am J Respir Crit Care Med 2008;177:19–26

Tiotropium 18 µg qd Salmeterol/fluticasone 50/500 µg b.i.d.
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Exacerbation rate by EOS: INSPIRE post-hoc analysis

Patients with EOS ≥2% have significantly greater exacerbation reduction with FP/Sal vs tiotropium

Adapted from Barnes et al; Am J Respir Crit Care Med 2015:191;A3975 



Use of ICS in COPD is associated with both benefits and 
potential risks 

1. Global Initiative for Chronic Obstructive Lung Disease. Global strategy for the diagnosis, management, and prevention of chronic obstructive pulmonary disease. Updated 2019. Available at: https://goldcopd.org/wp-
content/uploads/2018/11/GOLD-2019-v1.7-FINAL-14Nov2018-WMS.pdf. Last accessed: 16 November 2018; 2. Price D, et al. Prim Care Respir J 2013; 22: 92–100; 3. Festic E, et al. COPD 2016; 13: 312–326.

ICS-containing treatments 
may benefit a select group of 

patients with a history of 
exacerbations and elevated 

blood eosinophil levels1

Long-term ICS use is 
associated with a range of 

local and systemic 
side effects1‒3

!✓
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Wedzicha JA et al. Am J Respir Crit Care Med 2008;177:19–26

INSPIRE Study: Reduced time to reported pneumonia with Salmeterol/fluticasone 
50/500 µg bid versus Tiotropium 18µg  
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*R G Barr et.al. Tiotropium for stable chronic obstructive pulmonary disease: a meta-analysis. 
2006

NNT of Tiotropium to prevent exacerbation is 13* 
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Asian Biomedicine Vol. 8 No. 2 April 2014; 229-236

Mean cost of exacerbation from COPD =  80,010  THB/event



จากค่า NNT ในการลด Exacerbation = 13
การใช้ Tiotropium ส าหรับผู้ป่วย COPD 100 คน จะลด Exacerbation ได้ 8 คน
จะสามารถประหยัดงบประมาณได้ 8 x 80,010 = 640,080 บาทต่อปี

ประหยัดงบประมาณได้ปีละ 

640,080 บาท

จะป้องกันการเกดิ Exacerbation ได้ 8 คน



การใช้ Tiotropium สามารถป้องกันการเกิด Exacerbation ซึง่
มค่ีารักษาพยาบาลเฉลี่ย 513 บาทต่อคน/คร้ัง/เดอืน 

จะป้องกันการเกิด 
Exacerbation
ได ้1 คน

ค่ารักษาพยาบาลเฉล่ียของ
การเกิด Exacerbation ครัง้ละ

80,010 บาท        

ค่ารักษาพยาบาลเฉลีย่ของ
การเกดิ Exacerbation ต่อคน
ต่อปีเท่ากับ 80,010/13 = 

6,155 บาท        

ค่ารักษาพยาบาลเฉลีย่ของการเกดิ 
Exacerbation ต่อคนต่อเดอืนเท่ากับ 

513 บาท        

ทกุการรักษาผู้ป่วย COPD 13 คน 
ด้วย Tiotropium



Calculation based on NNT to reduce exacerbation and cost of exacerbation management in 
Thailand. 

Tiotropium 
ราคา 500 บาทต่อ

คนต่อเดอืน

การเกดิ 
Exacerbation มค่ีา
รักษาพยาบาล

เฉลีย่ 513 บาทต่อ
คน/คร้ัง/เดอืน ประหยัดงบประมาณได้ 

13 บาทต่อคนต่อเดอืน

การใช้ Tiotropium ในราคา 500 บาทต่อคนต่อเดือน สามารถป้องกันการเกิด 
Exacerbation ซึ่งมีค่ารักษาพยาบาลเฉล่ีย 513 บาทต่อคน/ครั้ง/เดือน จึงประหยัด
งบประมาณได้ 13 บาทต่อคนต่อเดือน โดยยังไม่รวมค่าเสียโอกาสอ่ืน เช่น ลดอัตรา
การครองเตียงลง



การใช้ Tiotropium ส าหรับผู้ป่วย COPD 
จะสามารถประหยัดงบประมาณได้ 156 บาทต่อคนต่อปี (13 บาทต่อเดอืน)

ถ้ารักษาผู้ป่วย COPD ทัง้หมด 100 คน 
โรงพยาบาลจะประหยัดงบประมาณได้

ปีละ 15,600 บาท



Global Initiative for Chronic Obstructive Lung Disease  (GOLD )

Pathology
• Not fully reversible airflow obstruction
Treatment: Bronchodilator 
• LAMAs i.e. Tiotropium
• LABA  
 LABA less effective than LAMA in exacerbation reduction

COPD

Confidential for internal use only, do not distribute

Both Thai COPD and GOLD 2019 guideline supported to use LAMA as foundation 
therapy for COPD treatment



Rational Drug Use Hospital Manual ปี 2558, คู่มอืการใช้ยาอย่างสมเหตุผล ตามบญัชยีาหลกัแห่งชาติ

Rationale Drug use in Thailand – Long Acting Bronchodilator is main medication 
in COPD



Why “Tiotropium” is treatment of choice for COPD in NLEM?

*ประกาศคณะกรรมการพฒันาระบบยาแห่งชาติ เร่ือง ก  าหนดราคากลางยา. ธนัวาคม 2560

*Salmeterol xinafoate+Fluticasone propionate DPI (50 mcg +500 mcg)/dose , 60 doses = 597 THB inc.VAT
*Formoterol fumarate + Budesonide DPI (9 mcg+320 mcg)/dose, 60 doses = 631 THB inc.VAT
**Suissa S, et al. Thorax 2013;68:1029–1036.

Guideline supported 
✓ GOLD 2023
✓ Thai COPD guideline 2565

Cost saving
✓ Price is lower than ICS/LABA*
✓ Save cost from ICS related 
       pneumoniae** 

Paradigm of treatment

✓ LAMA: Tiotropium is foundat
ion treatment for COPD

✓ ICS/LABA is foundation treat
ment for asthma

Confidential for internal use only, do not distribute



ผูป่้วยชาย อาย ุ78 ปี อาชีพขา้ราชการบ านาญ

• มีอาการเหน่ือยหอบมากข้ึนมาหลายปี มีอาการไอแห้งๆ ช่วง 1 ปี ผูป่้วยไม่เคยมาห้องฉุกเฉินท่ีโรงพยาบาล
• ผูป่้วยมีประวติัสูบบุหร่ีวนัละ 1 ซองมา 30 ปี ปัจจุบนัเลิกสูบ

• มีโรคประจ าตวั HT

• ผูป่้วยไดย้า Theophylline, Salbutamol MDI , salmeterol/fluticasone 

• หลงัไดย้าดงักล่าวผูป่้วยยงัมีอาการเหน่ือย  
• ตรวจร่างกาย

– No cyanosis, no clubbing of fingers

– Diminished breath sounds on auscultation

CBC : Hb 14 g/dl WC 5,200 Neu 60% lym 39% Eo 1 % Plt 250,000/uL
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การประเมนิผู้ป่วยและแนวทางการรักษา : Initial treatment



• Stop Salmeterol/Fluticasone change to Tiotropium

• CAT 25 after 3 months and 20 after 6 mouths

• Lung Function After 6 Months Of  Tiotropium

     ∆ FVC ↑ 0.48 L

     ∆ FEV1 ↑ 0.26 L

     



Conclusions 

• Important mechanism of dyspnea in COPD patients are dynamic 
hyperinflation

•  Presence of symptoms is associated with higher mortality rates 
in COPD 

• To eliminate or minimize DHI, we should maximize 
bronchodilator

• From many studies ; Tiotropium had 
– Benefit to lung function, Decrease dyspnea, Decrease exacerbations, Improve 

health status, Improve quality of life, Safety profile



Thank You for Your Attention
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