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SYMPTOMS

= Shortness of breath
= Chronic cough
=  Sputum

&POSURE TO RISK FACTORS

SPIROMETRY ‘

= Tobacco

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

= Indoor/outdoor pollution



WHY COPD PATIENT IS INACTIVE FOR
DAILY PHYSICAL ACTIVITY?



The central role of airflow limitation leading to
symptoms in COPD

COPD

Air trapping

v
Expiratory flow limitation
—>
Hyperinflation

}4— Exacerbations
Breathlessness

Deconditioning Quiality of life Inactivity

Reduced exercise

\ capacity J
Disability Disease progression Death

Adapted from Cooper. Respir Med 2009



Dynamic Hyperinflation in COPD

Healthy

Decreases in inspiratory capacity (IC) & inspiratory
reserve volume (IRV) during exercise is dynamic
hyperinflation

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



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

r==0,734
p<0.00
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Change in end-expiratory lung volume (EELV), |

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

Continuous Ors
Physicalactivity level (per 0.14 )
Steps perday (per 1845 -)

FEV,"A pred. (per 11 % -)

K/TLC ratio (per 5.2 % -)

Fatdfree mass index (per 1.3 kg/m? -)
G-minwalkdistance (per 61 m -)
Body-mass indeXx (per 2.6 kgim? -)
SGRQ, activily score (per 12 points +)
SGRQ, total score (per 10 points +)
Caregorized scores

ADO index (per 1 point +)

BODE indeXx {(per 1 point +)

MIMRC dyspnoea (per 0.5 grade +)

80 100 120
Relative rnsk of allcause mortality, 4

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

chi-sgquare = 18_3
of = 3
F =000

18 =4 3
Months of Follow

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




Most COPD patients become

iInactive for daily physical activity
because of DHI

THEREFORE, TO ELIMINATE

OR MINIMIZE DHI, WE SHOULD
MAXIMIZE BRONCHODILATOR



Pharmacological Stenting:
Benefits of Long-acting Bronchodilators,
More effective bronchodilation

Smoothening of improvement in 24 hr bronchial tone 2
Net increase in 24 hour AUC for FEV1
Increase in trough FEV1

Airway Calibre




Hypothetical model of lung deflation with increased airway calibre
by duration of action of bronchodilator

Alr rapping / hvperinfartion
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Peripheral airway ner diamerer

Twice-daily Once-daily

Beeh &Beier . Adv Ther 2010



Management of Stable COPD
Individualized assessment

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



ABCD assessment tool

} THE REFINED ABCD ASSESSMENT TOOL

Spirometrically Assessment of ?s;ests;r?nesr}:igli
Confirmed Diagnosis airflow limitation ymp .
of exacerbations
Moderate or Severe
Exacerbation History
FEV, : : 5
Grade o : : >2 or : :
Post-bronchodilator (% predicted) i =1leading : c : D
FEV./FVC < 0.7 E to hospital i :
GOoLD 1 = 80 . admission 2 emmmmmm————————
GOLD 2 50-79 commcmemmas . . B
: Oor 1 : :
GOLD 3 30-49 : (notleading ! .
i to hospital =
GOLD 4 <30 i admission) | I UREG I MMRCE S
Semmmmmememmmeoee- - ' i1t CAT>=10

Symptoms

FIGURE 2.4
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= 2 moderate LAMA or
exacerbations LAMA LAMA + LABA* or
or = 1 hospitalization ICS + LABA**

* Consider if highly symptomatic (CAT = 20 or mMRC =z 2)
** Consider if Eos = 300

0 or 1 moderate

exacerbations A A Long-acting bronchodilator

(not leading to Bronchodilator (LABA or LAMA)*
hospitalization)

* Consider LAMA + LABA if highly symptomatic
[CAT = 20 or mMRC = 2)

mMRC 0-1 or CAT < 10 mMRC 2 2 or CAT =210

ANEiR: LABA: long-acting 3, agonist, LAMA: long-acting anti-muscarinic agent, ICS: inhaled corticosteroids

+

+ L =J 1 i 1 s .
nsineflaimanzan Wy 1den ICS iaeatnaiAen 3aen SABA (short-acting B, agonist) ¥78 SABA/SAMA
(short-acting anti-muscarinic agent) ieraginade (aniiulugilae COPD ngu A) isaléitn theophylline iiNeaginaiaen



Tiotropium: with 20 years clinical experience proven for

* Benefit to lung function l®
* Decrease dyspnea
* Decrease exacerbations

* Improve health status

* Improve quality of life

* Well established safety profile Tiotropium

v

UPLIFT gl e
Tiotropium Safety and Performance in Respimat EXACERBATIONS WITH TIOTROPIUM




Lung Function



UPLIFT: Tiotropium HandiHaler® significantly improved trough
FEV, over 4 years

1.40 — —A—Tiotropium—@— Placebo

1.30 —

=
(]
>
o
- (n=2494)
(n=2363)
1.00 ;/
0 1 T T T T T | | |
01 6 12 18 24 30 36 42 48
Day 30

Months
(steady state)

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




Symptom (Dyspnea)



Tiotropium HandiHaler® improves dyspnoea (TDI)

Percentage of patients with a TDI TDI: difference versus control in
focal score 21 unit at the end of controlled clinical trials (in points)
long-term trials
50 — \ 4195 43% 2.0 — +1.70 +1.67
;¥ o 18-
S 40 — +1.28
E’\o/ 8 14— +1.18 +1.10
(7)) 30 ] 0 1.2 —
c T IO B e ‘MCID
250 - S 0.8 -
g LL 0.6 —
10 — = 0.4 —
E 0.2 —
0= 0 | | |

versus ipratropium? versus :
lacebot salmeterol Author | Casaburi | Brusasco | O’'Donnell | Verkindre | Casaburi
P 20021 20033 20044 2006° 20056

and placebo?

Trial mT . o
lotropium
*
P<0.0001 versus placebo B Salmeterol Sl S Mo RO AT ST s
TP<0.01 versus ipratropium B |pratropium
#P<0.01 versus placebo u FE)Iacebl?)

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.

MCID, minimal clinically important difference:; 2003;58:399-404; 4. O’'Donnell DE, et al. Eur Respir J. 2004;23:832—840; 5. Verkindre C,
TDI, Transition Dyspnoea Index ’ et al. Respiration. 2006;73:420-427; 6. Casaburi R, et al. Chest. 2005;127:809-817.



Quality Of Life



Tiotropium HandiHaler® improves SGRQ:
early trials

Author Casaburi | Vincken | Brusasco |Verkindre| Casaburi Tonnel
2002# 20027 2003* 2006* 2005% 2008"
Versus Placebo Ipratropium Placebo  Placebo Placebo Placebo

Duration 1 year 1 year 6 months 12 weeks 25 weeks 9 months
(SWT) (pulmonary
rehabilitation)

Number of

*Primary endpoint: proportion of patients achieving 24 unit improvementin SGRQ total score.
MCID is generally considered 24 units.

- = Statistically significant, tiotropium versus control.

MCID, minimal clinically important difference; n/a, n Casaburi R, et al. Eur Respir J. 2002;19:217-224; Vincken W, et al. Eur Respir J. 2002;19:209-216; Brusasco V
ot applicable; SGRQ, St George’s Respiratory Ques , et al. Thorax. 2003;58:399-404; Verkindre C, et al. Respiration. 2006;73:420-427; Casaburi R, et al. Chest. 20
tionnaire; SWT, shuttle walking test 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

50 -
—&—Tiotropium (n=2478) -@-Control (n=2337)

SGRQ Total Score
A = 2.3-3.3 units

N
o1

Improvement

Patients with 24 unit improvementin
SGRQ Total Score (%)

Year 1 Year 2 Year 3 Year 4

SGRQ Total Score (units)
N
o

Tiotropium 49** 48** 46** 45**
35 ;]j Control 41 39 37 36
07 T T T T T T T 1
0 6 12 18 24 30 36 42 48

Month

*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.

HRQoL, health-related quality of life; SGRQ, St George’s Respiratory Ques
tionnaire; UPLIFT®, Understanding Potential Long-term Impacts on Functio Adapted from Tashkin DP et al. N Eng J Med 2008;359:1543-1554.

n with Tiotropium



Exercise Endurance



Improvements in exercise endurance with Tiotropium.
HandiHaler®

N 187 261 100 91 519

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

21 - =
42 - =
56 - +12.5%
84 - =
92 = - = =
112 = - - - +9.7%
224 - - - - +15.0%
448 - - - - +11.4%
672 - = - - +13.3%

- = Statistically significant, tiotropium ver

sus control.

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.



Exacerbation



Tiotropium HandiHaler® reduces exacerbations: data from early trials

Parameter Brusasco [ Niewoehner | Casaburi| Vincken Dusser Powrie Freeman Chan
2003 2005* 2002 2002 2006 2007 2007 2007

Versus Placebo Placebo Ipratroplum Placebo Placebo Placebo

Number of 1207 1829 1010 395 913
patients

Duration 6 months 6 months 1 year 1 year 1 year 1 year 12 weeks 48 weeks
Number of n/a —4%
exacerbations P=0.599

Patients with =1

-18% +8%
exacerbation P>0.05 P=0.0395
Time to first
exacerbation

- = Statistically significant, tiotropium versus placebo.

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

n/a, not applicable D, et al. Respir Res. 2007;8:45; Chan CK, et al. Can Respir J 2007;14:465-472.



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

Trial Original Total Hazard
no. reference events ratio
(n) o 1 2 3 4
205.117 Casaburi R, et al; 2002 37 -— 0.468 (0.244-0.898)
205.128 Casaburi R, et al; 2002 27 ——1— 0.637 (0.300-1.356)
205.130 Brusasco V, et al; 2003 20 -— 0.435 (0.173-1.092)
205.137 Brusasco V, et al; 2003 15 0.873 (0.316-2.407)
205.214 Dusser D, et al; 2006 64 —J— 0.860 (0.526-1.405)
205.256  Tonnel A-B, et al; 2008 24 1.141 (0.511-2.547)
205.259 Chan CK, et al; 2007 89 f 1.077 (0.685-1.693)
205.266  Niewoehner DE, et al; 2005 151 ~O 0.723 (0.524-0.998)
205.270 Powrie DJ, et al; 2007 11 T » 1.938 (0.567-6.619)
Combined study 438 2 2 0.791 (0.654-0.956)
L P=0.0151

Improvement Worsening

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



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

- Exacerbations 80- Severe exacerbations
S 80
c c 14% relative risk
2 Placebo 2 L—-J
© ~n- ) S 60- )
< 60 Hazard ratio = 0.86 2 60 Hazard ratio = 0.86
@ (95% CI: 0.81, 0.91) o c (95% ClI: 0.78, 0.95)
© P<0.001 (log-rank test) Q = P=0.002 (log-rank test)
S 40- @ § 404
“— Tiotropium e =
o o &
? E\;._) Placebo
'S 20 - : ‘ O O 20
E 20 14%re|atiyerisk _fg = 20 Tiotropium
o u o
a a
O | | | 1 1 1 1 1 1 0- | || | | 1 | | 1
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Month Month

UPLIFT®

« Tiotropium HandiHaler® 18 ug versus placebo on top of usual therapy (LABA and LABA/ICS allowed)
« GOLD Stage Il to IV (moderate to severe) patient population covered

« Tiotropium HandiHaler® 18 ug significantly delayed time to first exacerbation by 4.2 months

Cl, confidence interval; GOLD, Global Initiative for Chronic Obstructive Lung Di
sease; ICS, inhaled corticosteroid; LABA, long-acting B,-agonist; UPLIFT®, Und )
erstanding Potential Long-term Impacts on Function with Tiotropium Tashkin DP et al. N Engl J Med 2008;359:1543—-1554.




Tiotropium HandiHaler® is better at reducing the risk of
exacerbations than the LABAS indacaterol! and salmeterol?

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

Versus indacaterol Versus salmeterol Versus salmete_rol
(moderate-severe exacerbations) (all exacerbations) (severe exacerbations)
(INVIGORATE)* (POET-COPD®)? . (POET-COPD®)2
©
100+ o g
S90 'Risk (time to first exacerbation) £ 0.0 [ Risk (time to first exacerbatio 17% g HR (95% CI): 0.72 (0.61-0.85) .
5801 HR (95% ClI): 0.80 (0.67-0.93) 20% £ 0ol n) Risk 9 15 P<0.001 (log-rank test) riek dz_?fm
gm— P=0.0012 (log-rank test) d'ffRISk 8 0.7{ HR (95% CI): 0.83 (0.77-0.90)  difference T & isk difference
£60+ ierence T 564 P<0.001 (log-rank test) o=
3] a0 8 § 10
ol J Bos 35 sameteral ¥
. ' t
.540 Indacaterol © 0.4+ Salmeterol u § g almetero
530' ; 0.3+ 5 54 . .
£20- : , £ 0.2 Tiotropium 2 Tiotropium
Z10] Tiotropium E 0.1 §
* 0 UL T 1 T 1 T T 1 1 1 QE_ T 1T 1 1T _ T T T 1T T T T 1 g 0 r—-rr—J1 1 1 T T 1T T T T 1
0 30 60 90 120150180 210240270300330360 0 30 60 90 120150180210240270300330360 0 30 60 90120150180210240270300330360
Number at risk Days Number at risk DayS Number at risk DayS

Salmeterol 3669 3244 3032 2870 2489
Indacaterol 1711 1309 1078 901 621 Salmeterol 3889 2802 2351 2050 1657 )
Tiotropium 1708 1355 1154 985 696 Tiotropium 3707 2955 2561 2242 1869 Tiotropium 3707 3359 3177 3017 2663

Cl, confidence interval; COPD, chronic obstructive pulmonary disease; HR, hazard ratio; . >
INVIGORATE, Comparison of Indacaterol and Tiotropium on Lung Function and Related 1- Decramer ML, et al. Lancet Respir Med. 2013;1.
Outcomes in Patients With COPD; LABA, long-acting B,-agonist; POET-COPD®, Prevent 524-533; 2. Vogelmeier C, et al. N Engl J Med. 20
ion Of Exacerbations with Tiotropium in COPD 11:364:1093-1103.



Tiotropium Vs ICS/LABA
and potential risk of ICS in COPD



TORCH study

C COPD-Related Death

B Death from Any Cause

Probability of Death (%)

No. of Patients
Placebo
Salmeterol
Fluticasone
Combination
therapy

18+
— — Placebo
164 Salmeterol ﬂ
4] Fluticasone o }
o = Combination therapy ]
1=
8_
6_
4 HR, 0.825
" (95% Cl, 0.681-1.002)
. P=0.052 (log-rank test)
0 T I T T T 1
0 24 48 72 96 120 156
Weeks
1524 1500 1464 1428 1399 1361 1293
1521 1502 1481 1451 1417 1368 1316
1534 1512 1487 1450 1409 1363 1288
1533 1514 1487 1456 1426 1393 1359

Probability of Death (%)

No. of Patients
Placebo
Salmeterol
Fluticasone
Combination
therapy

8_
— — Placebo
Salmeterol
6 Fluticasone

—— Combination therapy

0 . | | | |

|
48 72 96 120

Weeks

1524 1513 1499 1486 1476 1463
1521 1515 1502 1492 1475 1450
1534 1527 1515 1503 1485 1461
1533 1525 1513 1499 1490 1477

|
156

1433
1428
14238
1460

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




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

s N
2.0 -
p = not significant
1.5
. | |
o 1.32 1.28
>
o 10—
o
[
)
©
3
0.5 -
0.0
All exacerbations
[ [l Tiotropium 18 ug qd [ Salmeterol/fluticasone 50/500 pg b.i.d. ]
\ J

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




Exacerbation rate by EOS: INSPIRE post-hoc analysis

25% diff
2.5 p=0.006
-18% diff
=0.186
5 p

15 = SAL/FP 50/500

mTio 18

n=263
0.5 +

Exacerbation rate

EOS < 2% EOS 2 2%

Blood eosinophil level

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

ICS-containing treatments
may benefit a select group of
patients with a history of
exacerbations and elevated
blood eosinophil levels!

Long-term ICS use is
associated with a range of
local and systemic
side effects!3

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 RespirJ 2013; 22: 92-100; 3. FesticE, et al. COPD 2016; 13: 312-326.




INSPIRE Study: Reduced time to reported pneumonia with Salmeterol/fluticasone
50/500 pg bid versus Tiotropium 18ug

4 N

12
[ M Tiotropium 18 pg qd M Salmeterol/fluticasone 50/500 pg b.i.d. J

S
t
S HR: 1.94 (95% Cl, 1.19-3.17)
- p =0.008
o 6 -
3
E
©
Q0
o
o

3 -

0 { { { { { { { {

0 13 26 39 52 65 78 91 104
Time to event (weeks)
- D,

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




Risk of Exacerbation and Pneumonia hospitalization
in LAMA vs ICS/LABA drug

c%\ Cochrane
lera ry

Dual combination therapy versus long-acting bronchodilators alone

Oba ¥, Keaney E, Ghatehorde N, Dias S

Risk with LAMA

for chronic obstructive pulmonary disease (COPD): a systematic
review and network meta-analysis (Review)

Areaqry (JF)
aueayroy ¢

ICS/LABA compared to LAMA for COPD
Intervention = ICS/LABA and comparator = LAMA
Relative effect No. of

Outcomes (OR, 95% Cl) participants
Severe exacerbation 112 per 1000 1.28 1580 (2 RCTs)

in high-risk population (0.95-1.73)

Severe exacerbation 3 per 1000 3.05 623 (1 RCT)

in low -risk population (0.32-29.47)
Pneumonia 28 per 1000 1.80 1580 (2 RCTs)

in high-risk population (1.06 — 3.06)
0 per 1000 5.82 885 (2 RCTs)

(0.7 — 48.80)

S

From the pairwise meta-analysis by Cochrane,
* ICS/LABA associated with
higher risk of severe exacerbation

hospitalization than LAMA
* 1.28 higherrisk in high-risk group
* 3.05 higherrisk in low-risk group

* |CS/LABA associated with higher risk of
pneumonia hospitalization than LAMA

* 5.82 higherrisk in low-risk group

Pneumonia
\n low-risk population

* 1.80 higher risk in high-risk group
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&
cells per [AL tNUU

Comparative effectiveness of LABA-ICS versus LAMA as
initial treatment in COPD targeted by blood eosinophils:
a population-based cohort study

Samy Suissa, Sophie Dell’Aniello, Piemre Ernst

Interpretation In this real-world, clinical practice, observational study, initial COPD treatment with LABA-ICS inhalers

was only more effective than with LAMASs in patients with high blood eosinophil concentrations (>4%) or counts
(>300 cells per pL) and possibly in frequent exacerbators. Because of the increased risk of pneumonia associated with
the ICS component, initiation with a LAMA should be preferred in patients with blood eosinophil concentrations of

less than 496.

www thelancet.com/respiratory Vol 6 November 2018




ICS/LABA vs LAMA
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COPD treatment costs
True economic values for COPD treatment to patients, hospitals and

Drug costs

Costs related to

hospital visit (OPD/IPL
VI S I B L E CO STS | ~ visit)

AE costs related to
hospital visit (OPD/IPL
visit) eg. pneumonia,
1B etc.

* Exacerbation costs related to hospital visit

(OPD/IPD visit) = —* Productivity losses

due to work absence

- Hospital resources costs including HCPs workload, ~ — and quality of life
equipment, infrastructures due to underdiagnosis and \ reduction
undertreatment etc. * Caregiver costs
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NNT of Tiotropium to prevent exacerbation is 13*

ing NNT for tiotropium to prevent one exacerbation per year

was 13 (95% CI 10 to 21).

Clinical events

COPD exacerbations

The cumulative incidence of COPD exacerbations among
controls was 35% over the mean duration (7.0 months) of all
trials, and 52% in the 1 year trials. Tiotropium reduced COPD
exacerbations compared with placebo and compared with
ipratropium (fig 2A). The cumulative incidence of exacerba-
tions was lower with tiotropium than with salmeterol, but
this difference was smaller and not statistically significant.
The treatment effect of tiotropium was statistically homo-
geneous across the control groups (p=0.77) and the
summary OR for tiotropium compared with placebo or
ipratropium was 0.73 (95% CI 0.66 to 0.81). The correspond-
ing NNT for tiotropium to prevent one exacerbation per year
was 13 (95% CI 10 to 21).

CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Tiotropium for stable chronic obstructive pulmonary
disease: a meta-analysis .

R G Barr, J Bourbeau, C A Camargo, F S F Ram Q1UNE

*R G Barr et.al. Tiotropium for stable chronic obstructive pulmonary disease: a meta-analysis.

2006



NNT comparison

NNT aspirin =241 *Ischemic stroke (median duration 5 yr)
NNT Clopidrogrel =47 *Ischemic stroke (Follow up 1 yr)
NNT Atorvastatin = 138 *treated with statins

for 5 years to prevent one death (Syr)

VS

NNT of Tiotropium to prevent exacerbation is 13*

CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Tiotropium for stable chronic obstructive pulmonary
disease: a meta-analysis -

R G Barr, J Bourbeau, C A Camargo, F S F Ram ¢ iuNE

Clinical events

COPD exacerbations

The cumulative incidence of COPD exacerbations among
controls was 35% over the mean duration (7.0 months) of all
trials, and 52% in the 1 year trials. Tiotropium reduced COPD
exacerbations compared with placebo and compared with
ipratropium (fig 2A). The cumulative incidence of exacerba-
tions was lower with tiotropium than with salmeterol, but
this difference was smaller and not statistically significant.
The treatment effect of tiotropium was statistically homo-
geneous across the control groups (p=0.77) and the
summary OR for tiotropium compared with placebo or
ipratropium was 0.73 (95% CI 0.66 to 0.81). The correspond-
ing NNT for tiotropium to prevent one exacerbation per year
was 13 (95% CI 10 to 21).

Zheng SL, Roddick Al. Association of Aspirin Use for Primary Prevention With Cardiovascular Events and Bleeding Events: A Systematic Review and Meta-analysis. JAMA.

2019;321(3):277-287. doi:10.1001/jama.2018.20578

Gidwani S, Body R. Best evidence topic report. Clopidogrel plus aspirin or aspirin alone in unstable angina. Emerg Med J. 2006;23(2):140-142. doi:10.1136/emj.2005.033464
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Mean cost of exacerbation from COPD = 80,010 THB/event

complicated by respiratory failure. The mean duration of admission was 17.3 days (range 1-682 days). The mean
cost of admission per exacerbation was 80,010 Tha1 baht (US $2.666) (range, 2.779—3,433,108 baht). The total

Asian Biomedicine Vol. 8 Ne. 2 April 2014; EZD-ZJq DOI: 10.5372/1905-7415.0802.283

Original article

Precipitating causes and outcomes of chronic obstructive
pulmonary disease exacerbation at a tertiary care center
in northeast Thailand

Wipa Reechaipichitkul
Division of Pulmonary and Critical Care, Department of Medicine, Faculty of Medicine, Srinagavind
Haespital, Khon Kaen University, Khon Kaen 40002, Thailand

Asian Biomedicine Vol. 8 No. 2 April 2014; 229-236

Background: Acute exacerbation of chronic obstructive pulmonary disease (COPD) 1s a leading cause of
hospitalization and economic burden. Frequent exacerbations impair quality of life and effect decline of lung
function.

Objective: We evaluated characteristics of COPD patients with frequent exacerbations. The precipitating causes,
outcomes, hospital stay, and cost of admussion were also determined.

Metheds: The study population included COPD patients admitted because of acute COPD exacerbation at
Srinagarind Hospital between 1 January 2006 and 31 December 2010.

Resnlts: Over the 5-year period, 183 patients were admutted. Their mean age was 74.9 (SD 9.28) years and the male
to female ratio was 170:13. Most patients (144; 79%) had one exacerbation per year and 39 (21%) had more than
one per year. The group with more exacerbations, had a higher stage of the disease than those with only one
exacerbation (p = 0.023), but there was no significant difference in the mortality rate (18% vs 14%, p = 0.53).
A total of 245 episodes of acute exacerbation of COPD occurred in 183 patients. The mean duration of symptoms
was 4.1 (5D 3 46) days. Forty-seven percent presented with Anthomisen type IIL 42 4% with Anthonisen type II,
and 10.6% with Anthonisen type I exacerbations. For 44 exacerbations (18%:). the precipitating causes were not
determined. The most common precipitating cause was pneumonia. Which occurred in 90 episodes (36.7%).
The second commeon was bronchitis (27.8%); followed by heart failure (8.2%). infected bronchiectasis (5.3%),
diarrhea (1.2%), acute urinary retention (0.8%), unstable angina (0.4%), pneumothorax (0 4%), urinary tract
infection (0.4%), atnial fibrillation (0.4%) and drug induced cough (0.4%). The organisms responsible for
respiratory tract infection were identified in 31% cases of pneumonia and 18% of bronchitis cases. The top
three common pathogens for pneumonia were Pseudomonas aeruginosa (9%), Acinetobacter baumannii (8%).
and Klebsiella pneumoniae (8%). The top three common pathogens for bronchitis were P aeruginosa (7%),
Haemophilus influenza (6%). and K pneumoniae (4%). About one quarter (25.3%) of acute exacerbations were
complicated by respiratory failure. The mean duration of admission was 17.3 days (range 1-682 days). The mean
cost of admission per exacerbation was 80,010 Thai baht (US $2.666) (range, 2,779-3.433,108 baht). The total
cost for 245 exacerbations was 19.6 million baht ($653.000).

Conclusion: Respiratory tract infections were commeon causes of COPD exacerbation and one quarter of which
developed respiratory failure. Preventive measures such as vaccination, smoking cessation, lung rehabilitation,
and appropniate drug use are helpful.

Keyweords: COPD exacerbation, precipitating causes, outcomes
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Both Thai COPD and GOLD 2019 guideline supported to use LAMA as foundation
therapy for COPD treatment

o pwmmossnne 3
2 2 moderate
exacerbations or 2 1
leading to
hospitalization
0or 1 moderate
exacerbations
(not leading to
hospital admission)
Pathology

* Not fully reversible airflow obstruction mMRC 0-1 CAT < 10 mMRC 2 2 CAT 2 10
Treatment: Bronchodilator FIGURE 4.1

* LAMA:s i.e. Tiotropium

* LABA

LABA less effective than LAMA in exacerbation reduction

Global Initiative for Chronic Obstructive Lung Disease (GOLD) Confidential for internal use only, do not distribute



Rationale Drug use in Thailand — Long Acting Bronchodilator is main medication
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Why “Tiotropium” is treatment of choice for COPD in NLEM?

: - L
Guideline supported Cost saving

v' GOLD 2023 v" Price is lower than ICS/LABA*
v" Thai COPD guideline 2565 v Save cost from ICS related

pneumoniae**

*ﬂiéﬂ1ﬂﬂﬂl§ﬂﬁﬂ”ﬂﬂ%}l1ﬂi§1]“lJU1!!Mvﬂﬂa !%'ﬂﬂ MUUATIAINGAYT. TUIIAN 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

|'|‘ Boehringer
il **Suissa S, et al. Thorax 2013;68:1029-1036.

Ingelheim

Paradigm of treatment

LAMA: Tiotropium is foundat

ion treatment for COPD
ICS/LABA is foundation treat

ment for asthma
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— 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 % PIt 250,000/uL
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= 2 moderate LAMA or
exacerbations LAMA LAMA + LABA* or
or = 1 hospitalization ICS + LABA**

* Consider if highly symptomatic (CAT = 20 or mMRC =z 2)
** Consider if Eos = 300

0 or 1 moderate

exacerbations A A Long-acting bronchodilator

(not leading to Bronchodilator (LABA or LAMA)*
hospitalization)

* Consider LAMA + LABA if highly symptomatic
[CAT = 20 or mMRC = 2)

mMRC 0-1 or CAT < 10 mMRC 2 2 or CAT =210

ANEiR: LABA: long-acting 3, agonist, LAMA: long-acting anti-muscarinic agent, ICS: inhaled corticosteroids

+

+ L =J 1 i 1 s .
nsineflaimanzan Wy 1den ICS iaeatnaiAen 3aen SABA (short-acting B, agonist) ¥78 SABA/SAMA
(short-acting anti-muscarinic agent) ieraginade (aniiulugilae COPD ngu A) isaléitn theophylline iiNeaginaiaen



» Stop Salmeterol/Fluticasone change to Tiotropium

e CAT 25 after 3 months and 20 after 6 mouths
* Lung Function After 6 Months Of Tiotropium

AFVC 1 0.48 L
A FEV1 1 0.26 L



Conclusions

Important mechanism of dyspnea in COPD patients are dynamic
hyperinflation

Presence of symptoms is associated with higher mortality rates
iIn 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



e o
i IH»- l—r|=|— s R A

=N - {““~;J}- - b

bt

g - ' - - . : LAV AN RS T TUFFIA LA 52

- 4’ 3 d ‘i /. & ; . i~ o . . y ] JRA |

— o o z . > f’ =, g. : = =

™ : B =
: ank You for Yol e

s e = 1 B e e = 1 i

| - vJ \'

——— S —_— - it et =

e

8o .
L L) " " " " LL} LAAA AL AL AL LLLL LT

-----



	Slide 1:  A Step in the right direction: LAMA in COPD Treatment  
	Slide 2
	Slide 3
	Slide 4
	Slide 5: Why COPD patient is inactive for daily physical activity?
	Slide 6: The central role of airflow limitation leading to symptoms in COPD
	Slide 7: Dynamic Hyperinflation in COPD 
	Slide 8: Daily physical activity in patients with COPD is mainly associated with DHI
	Slide 9: Physical activity is the strongest predictor of all-cause mortality in patients with COPD : A prospective study
	Slide 10: Physical activity is the strongest predictor of all-cause mortality in patients with COPD : A prospective study
	Slide 13: Therefore, to eliminate or minimize DHI, we should maximize bronchodilator
	Slide 14: Pharmacological Stenting:  Benefits of Long-acting Bronchodilators,  More effective bronchodilation
	Slide 15: Hypothetical model of lung deflation with increased airway calibre by duration of action of bronchodilator
	Slide 16
	Slide 17
	Slide 18: การประเมินผู้ป่วยและแนวทางการรักษา : Initial treatment
	Slide 19: Tiotropium: with 20 years clinical experience proven for
	Slide 20: Lung Function
	Slide 21: UPLIFT: Tiotropium HandiHaler® significantly improved trough FEV1 over 4 years
	Slide 22: Symptom (Dyspnea)
	Slide 23: Tiotropium HandiHaler® improves dyspnoea (TDI)
	Slide 24: Quality Of Life
	Slide 25
	Slide 26: UPLIFT®: Sustained improvements in HRQoL over 4 years for Tiotropium HandiHaler® versus control
	Slide 27: Exercise Endurance
	Slide 28: Improvements in exercise endurance with Tiotropium HandiHaler®
	Slide 29: Exacerbation
	Slide 30: Tiotropium HandiHaler® reduces exacerbations: data from early trials
	Slide 31: Meta-analysis: Tiotropium HandiHaler® reduces severe  (hospitalized) exacerbations
	Slide 32: UPLIFT®: Tiotropium HandiHaler® reduces risk of exacerbations and severe (hospitalized) exacerbations
	Slide 33: Tiotropium HandiHaler® is better at reducing the risk of exacerbations than the LABAs indacaterol1 and salmeterol2
	Slide 36: Tiotropium Vs ICS/LABA and potential risk of ICS in COPD
	Slide 37
	Slide 38:  INSPIRE Study: Exacerbation rates at 2 years in COPD patients with FEV1 <50% predicted 
	Slide 39: Exacerbation rate by EOS: INSPIRE post-hoc analysis 
	Slide 40: Use of ICS in COPD is associated with both benefits and  potential risks 
	Slide 41: INSPIRE Study: Reduced time to reported pneumonia with Salmeterol/fluticasone 50/500 µg bid versus Tiotropium 18µg  
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52: การใช้ Tiotropium สามารถป้องกันการเกิด Exacerbation ซึ่งมีค่ารักษาพยาบาลเฉลี่ย 513 บาทต่อคน/ครั้ง/เดือน 
	Slide 53: Calculation based on NNT to reduce exacerbation and cost of exacerbation management in Thailand. 
	Slide 54
	Slide 55
	Slide 56: Rationale Drug use in Thailand – Long Acting Bronchodilator is main medication  in COPD
	Slide 57: Why “Tiotropium” is treatment of choice for COPD in NLEM?
	Slide 58: ผู้ป่วยชาย อายุ 78 ปี อาชีพข้าราชการบำนาญ
	Slide 59
	Slide 60
	Slide 61
	Slide 62: การประเมินผู้ป่วยและแนวทางการรักษา : Initial treatment
	Slide 63
	Slide 64: Conclusions 
	Slide 65

