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NICE 2004 guidelines

Patient with COPD

m
Assess Symptoms/Problems - Manage those that are present as below
_— S 1N~ T~

Patiants with COPD should have accass to the wide range of skills avallabls from a multidisciplinary team

‘/,,r"'

Y Y

Smoking Breathlessness & Exercise Frequant Respiratory Abnormal Chronic Productive  Ancdety &
Limitation Exacerbations Fallure Pilnmle BMI Cough Deprassion
+ Offer help to # Usa short-acting bronchoditator pm + Offer annual » Assess for ¢ Assessneed e Refer for = Consider trial  « Ba aware of
stop smoking {beta-agonist or anticholinerglic) Infleenza appropriate for oxygen dietetic advice of mucolytic aniety and
at every » If still symptomatic fry combined vaccination oygen: s Use diretics  « Give nuiritional ~ therapy dapression
opportunlty | therapy with a short-acting beta,|  * Offer preumccoccal - LTOT supplements i« Continue It and scresn for
+ Combine agonist and a short-acting vaccination - ambulatory the BMI is low symptomatic them in those
phasmaco- anticholinergic * Give self - short burst improvement  Mest physically
therapy with % <751l symptomatc use a fong- mafegement oo e LT
appropriate + | acting bronchodilator (bela,- » Optimisa refemal for * 2l
support as agonist or anticholinergic) - : comentional
of bronchocitator SSE5SMer pharmacs-
mm Enhnﬂﬂnwmmﬂ therapy with ona or for long- N
still symptomatic consider atalof  moee long-acting tarm
E combinatian of a long-acting bronchodiiator domiciliary
beta:-agonist and inhaled {bla-agonist or NIV
corticosteroid. Discontinue it anticholinargic)
na benefit after 4 weeks
* If still symptomatic consider * Add inhaled
adding theophyline corticostarokds if
+ Offer puimonary rehabilitation to all | £V <30% and 2 or
patiants who consider themsstves I'n'“a“uf‘r::nﬂﬂ“‘“““'s
functionally disabled jusually MRC
grace 3 and above) v e
- - - will usually be used
Consider referral for surgery: with kong-acting
bulleciomy, LVAS,
bronchoditators)
transplantation
Palliative Cara

Oplates can be usad for the palliation of breathlessness in patients with end stage COPD unresponsive to ather medical therapy

Usze benzodiazepines, tricyclic antidepressants, major tranguillisers and caygen when appropriate
Imvolve multidisciplinary palliative care teams




SABA or SAMA as requnred*

FEV1 =250%

LAMA:
discontinue

LABA +ICS:in
a combination
inhaler
Consider LABA
+ LAMA if ICS

Offer LAMA in
preference to
regular SAMA

four times a day tolerated

LAMA
+
LABA + ICS:
ina
combination
. inhaler
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declined or not

FEV1 <50%

LAMA:
discontinue

Offer LAMA in
preference to
regular SAMA

four times a day

—
Offer therapy
(strong evidence)

>
Consider therapy
(less strong evidence)

*SABA (as required) may continue at all stages. FEV1 = forced expiratory volume in 1 seconc

ICS = inhaled corticosteroid. LABA
LAMA

= long-acting 2 agonist. SABA = short-acting 2 agonis
= long-acting muscarinic antagonist. SAMA = short-acting muscarinic antagonist.

O’Kci“g etal. BMJ 2010;340:c3 134



Initial Pharmacologic Management GOLD 2016

Patient

First Choice Alternative Choice Other possible
Group
LAMA
A SAMA or SABA prn LABA Theophylline
SABA and SAMA
B LAMA or LABA LAMA and LABA AL T .SAMA
Theophylline

LAMA and LABA
C ICS+LABA or LAMA LAMA and PDE4 (-)
LABA and PDE4 (-)

SAMA and/or SABA
Theophylline

Carbocysteine

1Y
d EEEEEEEEEEEEEEEEEEDN ICS+LABAandLAMA : Nacet Ic steine
Triple B T YTICSMABATMUPDEX()* ey
P = ICS+LABA and/or LAMA = SAMA and/or SABA
therapy [ . LAMA and LABA

EEEEEEEEEEEEEEEEENEER Theophylline
" LAMA and PDE4 (-) i

¢eN HEEY




5 = :
FEV, > 60% pred. and 0~1 exacerbation/year FEV, < 60% pred. or

mMRC 0~1 or
CAT <10 (Vt=2)

> 2 exacerbation/year
mMRC 2 2 or or history of AE COPD*

CAT = 10 (LtZ2) related admission (Ct?)

Short-acti

ng beta2-agnoist as required

First choice

Short-acting beta2-
agnoist as required

LAMA or

LAMA or LABAY 24 A2+ LABA or
ICS/LABA or LABA + LAMA

Add on therapy

Exacerbation or
mMRC = 2

LAMA + LABAT

Triple therapy

Exacerbation or
mMRC = 2

ICS/LABA + LAMA
FUE4 inhioitor




Tiotropium in Combination with Placebo, Salmeterol, or
Fluticasone—Salmeterol for Treatment of Chronic Obstructive
Pulmonary Disease

A Randomized Trial

Shawn D. Aaron, MD; Katherine L. Vandemheen, BScN; Dean Fergusson, PhD; Francois Maltais, MD; Jean Bourbeau, MD;

Roger Goldstein, MD; Meyer Balter, MD; Denis O'Donnell, MD; Andrew Mclvor, MD; Sat Sharma, MD; Graham Bishop, MD;

John Anthony, MD; Robert Cowie, MD; Stephen Field, MD; Andrew Hirsch, MD; Paul Hernandez, MD; Robert Rivington, MD;
Jeremy Road, MD; Victor Hoffstein, MD; Richard Hodder, MD; Darcy Marciniuk, MD; David McCormack, MD; George Fox, MD;
Gerard Cox, MB; Henry B. Prins, MD; Gordon Ford, MD; Dominique Bleskie, BHScN; Steve Doucette, MSc; Irvin Mayers, MD;
Kenneth Chapman, MD; Noe Zamel, MD; and Mark FitzGerald, MD, for the Canadian Thoracic Society/Canadian Respiratory Clinical
Research Consortium

| Ann |nt Med 2007;146:545-55 |
* 1-yr randomized, double-blind, placebo-controlled trial

Oct 2003 ~ Jan 2006 at 27 medical centers in Canada

449 subjects with moderate or severe COPD

— FEV, <65 % pred

— > 1 AE requiring systemic steroids and/or antibiotics/prev 1yr
* Primary end point
: AECOPD requiring systemic steroids or antibiotics



Assessed for eligibility
{n = 205)

|

Excluded (n = 456)
Did not meet eligibility criteria: 265
Declined to participate: 130
Unable to consent: 11
Other: 50

Y

tiotropium plus placebo
(n=156)

Randomly assigned to receive

|

Y

Y

Randomly assigned to receive
tiotropium plus salmeterol
(n=148)

Randomly assigned to receive
tiotropium plus
fluticasone-salmeterol
{n = 145}

|

|

Stopped drug therapy and did
not complete trial (n = 30)
Treatment failure: 2
Patient’s perception of
worsening COPD: 16
Lost to follow-up: 4
Declined further study: 4
Adverse event: 4

Stopped drug therapy and
completed trial (n = 44)
Treatment failure: 13
Patient’s perception of
worsening COPD: 27
Adverse event: 4

Completed trial and study
drug therapy (n = 82)

Stopped drug therapy and did
not complete trial (n = 20}
Treatment failure: 1
Patient's perception of
worsening COPD: 12
Lost to follow-up: 2
Declined further study: 2
Adverse event: 3

Stopped drug therapy and
completed trial (n = 44)
Treatment failure: 16
Patient's perception of
worsening COPD: 25
Adverse event: 3

Completed trial and study
drug therapy (n = 84)

Stopped drug therapy and did
not complete trial (n = 15)
Treatment failure: 3
Patient's perception of
worsening COPD: 6

Lost to follow-up: 2
Declined further study: 2
Adverse event: 2

Stopped drug therapy and
completed trial (n = 22}
Treatment failure: 7
Patient's perception of
worsening COPD: 9
Adverse event: 6

Completed trial and study
drug therapy (n = 108)

Aaron et al. Ann |nt Med 2007;146:545-55




Table 1. Baseline Characteristics

Characteristic

Mean age (SD), y
Women, %
White, %
Body mass index (SD), kg/m?
Smoking status
Current smoker, %
Pack-year history (SD}, n
Duration of reported dyspnea (SD), y
Medication use, %
Ipratropium
Tiotropium
Short-acting B,-agonists
Long-acting B,-agonists

Combination of inhaled steroid and long-acting B.-agonist

Inhaled corticosteroids

Antileukotrienes

Methylxanthines

Home oxygen

Influenza vaccine
Prebronchodilator lung function

Mean FEV, (5D}, L

Mean percent predicted FEV, (SD)

Mean FVC (SD), L

Mean FEV.-FVC ratio (SD)
Postbronchodilator lung function

Mean FEV, (SD), L

Mean percent predicted FEV, (SD)

Mean FVC (SD), L

Mean dyspnea index score (SD)
Comorbid conditions, %

Hypertension

Coronary artery disease

Congestive heart failure

Cancer

Tiotropium Plus
Placebo
(n = 1586)

68.1 (8.9)
46.2
97.4
27.6 (6.0}

26.9
51.8 (28.0)
11.3 (B.8)

34.4
57.8
77.9
11.7
51.9
253

2.0

7.1
11.7
74.8

1.01 (0.38)
38.7 (12.9)
2.30 (0.69)
0.44 (0.11)

1.08 (0.40)

42.1 (13.5)

2.50 (0.83)
6.3 (1.8}

43.0
16.0
39
58

Tiotropium Plus
Salmeterol
(n = 148)

67.6 (B.2)
42.6
9B.0
27.2 (5.8)

243
48.7 (27.1)
10.7 (B.7)

445
55.5
g2.2
19.2
43.9
34.9

2.7
11.6
13.7
74.0

1.00 (0.44)
38.0 (13.1)
2.36 (0.80)
0.43 (0.12)

1.08 (0.43)

41.2 (13.0)

2.51 (0.79)
6.5 (1.9}

439
21.0
1.4

Tiotropium Plus
Fluticasone-Salmeterol
(n = 145)

67.5 (B.3)
42.1
99.3
27.8(6.2)

324
50.3 (23.1)
10.3 (B.1)

42.9
46.4
B80.0
17.9
45.7
271

29

5.7
10.0
77.3

1.05 (0.38)
39.4 (11.9)
2.39(0.75)
0.45 (0.12)

1.12 (0.41)

42.2 (12.2)

2.51 (0.83)
6.5 (2.0)

41.4
22.8
35

9.5 6.9
Aaron et al. Ann Int Med 2007,146:545-55




Table 2. Exacerbations of Chronic Obstructive Pulmonary Disease and Health Care Utilization during 1 Year*

QOutcome Tiotropium Tiotropium plus Tiotropium
plus Placebo Salmeterol plus Fluticasone-
{n=158) (m=148) Salmeterol
(n = 145)

SRR EEREREEEREEREEREREREREREREEREREEREERREREREEREEEREEREEREREREREEREEREEREEEREEREEREEREREE R EEEEREEREEEEE RN NN

: Primary analysist :
a Patients with =1 acute exacerbation of COPD, n (%) 98 (p2.8) 96 (64.8) 87 (80.0) O
: Absolute risk reduction compared with tiotropium plus placebo (95% Cl), —2.0(—12.8t0 8.8 28(-82 tDH.BJ:

Q@

'IIEE‘Cﬁn‘EgE-DPthiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sensitivity analysis 1%

Patients with =1 acute exacerbation of COPD, n (%) 117 (75.0) 107 (72.3) 95 (66.2)
Absolute risk reduction compared with tiotropium plus placebo (95% Cl), 27(-721t012.8) 88(—1.51t019.0)
percentage points
Sensitivity analysis 2§

Patients with =1 acute exacerbation of COPD, n (%) 112 (71.8) 104 (70.3) 93 (pd.1)
Absolute risk reduction compared with tiotropium plus placebo (95% Cl), 1.5(-8.7to 11.7) 76(—291t018.1)
percentage points
Exacerbations of COPD
All exacerbations, n 222 226 188
Duration of follow-up, patient-years 138.0 129.4 1371
Mean exacerbations per patient-year, n 1.61 1.75 1.37
Incidence rate ratio compared with tiotropium plus placebo (95% CI)|| - 1.09 (0.84 to 1.40) 08506510 1.11)
Urgent physician or emergency department visits for COPD exacerbation
Total, 185 184 149
R L R T I L e A T T S A Y
‘nuspitalizatiuns for acute exacerbations of COPD .
" Total, n 49 38 26 .
m |ncidence rate ratio compared with tiotropium plus placebo (95% CI) 0.83 (0.54 t0 1.27) 05303310086 =
= All-cause hospitalizations -
m Total, n 62 48 41 m
: Incidence rate ratio compared with tiotropium plus placebo (95% Cl) 0.83(057to1.21) 0.67 (0.45 to 0.99) :
4 L 4

Aaron etal Ann ]nt Mcd 2007;146:545-55
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Efficacy and Tolerability of Budesonide/Formoterol
Added to Tiotropium in Patients with Chronic
Obstructive Pulmonary Disease

Tobias Welte!, Marc Miravitlles?, Paul Hernandez?, Géran Eriksson#3, Stefan Peterson®, Tomasz Polanowski?,
and Romain Kessler®

Am J Kcspir Crit Care Med 2009;180:741-50 |

A 12-week, randomized, double-blind, parallel-group,
multicenter study

e 102 centers in 9 countries

* 660 subjects
— FEV, <50 % pred
— a history of AE requiring systemic steroids and/or antibiotics

* Primary outcome : morning predose FEV,



Study protocol

Randomization

Run-in Treatment period

v

Tiotropium 18 ug once daily + budesonide/formoterol
Turbuhaler 320/9 ug twice daily

Enrollment Tiotropium
18 ug once daily

Tiotropium 18 pg once daily + placebo
Turbuhaler twice daily

ICS withdrawn visit 1
Terbutaline Turbuhaler 0.5 mg/dose as reliever

Visit 1 i 3 4 5 6
Week =-2 -2 0 1 6 12

LABA withdrawn before visit 2

Wcltc et al. Am J RcsPir Crit Carc Med 2009;180:741-~50



TABLE 3. TREATMENT COMPARISONS FOR MORNING PEAK EXPIRATORY FLOW, RELIEVER USE, AND
MORNING ACTIVITIES/SYMPTOMS FROM RUN-IN PERIOD TO LAST WEEK OF TREATMENT*

Mean Difference: BUD/FORM +

Adjusted Mean Change TIO versus PRO < TIO

PBEO + TIO BUD/FORM —+ TIO (95% CI) P Value
Morning FEV,, L
Predose —0.074 0.054 0.128 (0.078-0.179) <0.001
5 min postdose —0.026 0.159 0.185 (0.134-0.237) «<0.001
15 min postdose 0.016 0.202 0.186 (0.126-0.248) =<0.001
Morning PEF, L/min
Predose —8.19 3.85 12.0 (6.08-18.0) <0.001
5 min postdose —2.39 15.3 17.7 (11.1-24.3) =0.001
15 min postdose 2.53 20.5 18.0 (11.0-25.0) =<0.001
Reliever use, mean no. of inhalations
Morning —0.080 —0.480 —0.400 (-0.564, -0.236) «<0.001
MNighttime 0.075 —0.237 —0.313 (-0.458, -0.169) =<0.001
Daytime (including morning) —0.141 —0.649 —0.508 {(-0.772, -0.244) =0.001
GCSQ (scale, 0-4)
Predose
Breathlessness —0.036 —0.184 —0.148 (-0.238, -0.058) 0.001
Chest tightness —0.029 —-0.119 —0.090 (-0.181, 0.001) 0.051
5 min postdose
Breathlessness —0.222 —0.365 —0.144 (-0.244, -0.043) 0.005
Chest tightness —0.169 —0.273 —0.104 (-0.204, -0.004) 0.042
15 min postdose
Breathlessness —0.310 —0.495 —0.185 (-0.286, -0.085) <0.001
Chest tightness —0.231 —0.352 —0.121 (-0.216, -0.025) 0.014
CDLM (scale, 0-5)*
Total score 0.083 0.264 0.180 (0.090-0.270) <0.001
Separate CDLM questions
Wash yourself 0.125 0.298 0.174 (0.061-0.287) 0.003
Dry yourself 0.046 0.256 0.210 (0.097-0.322) =0.001
Get dressed 0.108 0.298 0.189 (0.075-0.304) 0.001
Eat breakfast 0.034 0.173 0.140 (0.019-0.2860) 0.023
Walk around early 0.128 0.261 0.133 (0.021-0.248) 0.020
Walk around later 0.140 0.278 0.138 (0.039-0.238) 0.006
Time to finish morning activities 0.945 1.01 1.07 (0.955-1.19) 0.258
COPD symptoms* (scale, 0—4)
Breathlessness —0.039 —0.181 —0.142 (-0.214, -0.069) =0.001
Nighttime awakenings —0.027 —0.184 —0.157 (-0.222, -0.092) =0.001
Chest tightness —0.053 —0.195 —0.142 (-0.212, -0.072) «<0.001

Cough —0.088 —0.250 —0.161 (-0.238. -0.084) =0.001
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A 4-Year Trial of Tiotropium in Chronic Obstructive
Pulmonary Disease

Donald P. Tashkin, M.D., Bartolome Celli, M.D., Stephen Senn, Ph.D., Deborah Burkhart, B.S.N., Steven Kesten, M.D.,
Shailendra Menjoge, Ph.D., and Marc Decramer, M.D., Ph.D., for the UPLIFT Study Investigators*

N Engl J Med 2008;359:154%-54

e Randomized, double-blind trial

* 490 centers in 37 countries

* 5993 subjects

* FEV, <70 % pred, FEV,/FVC <70 %

* Coprimary end points
: a rate of decline in the mean FEV,

before & after bronchodilation



Table 1. Baseline Characteristics of the Patients.*

Characteristic Tiotropium (N=2986) Placebo (N =3006)
Male sex (%3) 75.4 719
Age (yr) 64.5£8.4 64.5=8.5
Body-mass index 26.0+5.1 25.9+5.1
Smoking status
Current smoker (%) 293 29.9
Smaking history {pack-yr) 49.0=28.0 48, 4+27.9
Duration of COPD (yr} 9.9:7.6 9.7+7.4

Baseline spirometry

Before bronchodilation

FEV, (liters) 1.10=0.40 1.090.40
FEV, (% of predicted value) 39.5:12.0 39.3+11.9
FVC (liters) 2.63=0.81 263023
Ratio of FEV, to FVC 42.4210.5 42.1+10.5
After bronchodilation
FEV, (liters) 1.33=0.44 1321044
FEV, (%5 of predicted valug) 47.712.7 47.4+12.6
FVC (liters) 3.09:0.36 3.09+0.90
Ratio of FEV, to FVC 43.6=10.8 433107
GOLD stage (%)}
] 46 45
11l 24 44
v 8 El
SGRQ total score (units)f 45.7£17.0 46.0£17.2
Respiratory medication (%)
Any 93.4 931
Inhaled antichalinergic
Short-acting 44.9 44,1
Long-acting 2.0 1.6
Inhaled 8.-agonist]
Short-acting 68.5 68.1
Long-acting 60.1 60.1
Corticosteroid
Inhaled] 6L.6 gl.9
Oral 8.4 8.3
Theophylline compound 28.4 285
Mucolytic agent 7.4 69

Leukotriene-receptor antagonist

Supplemental oxygen Tasgkin et aL N E_riglJ Mch 2008;359:1545-54




80+

Probability of Exacerbation (%)

AECOPD

TIO

Hazard ratio, 0.86
o Cl, V.61- V.91, p<U.
(95% Cl, 0.81- 0.91, p<0.001)

Month

Tashkinetal. N E.ngl J Med 2008;359:1543-54
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Understanding the GOLD 2011 Strategy as
applied to a real-world COPD population

Jorgen Vestbo *°*, Claus Vogelmeier ¢, Mark Small ¢,
Victoria Higgins °

® Department of Respiratory Medicine J, Odense University Hospital and University of Southern
Denmark, Odense, Denmark

® The University of Manchester, Manchester Academic Health Science Centre, University Hospital South
Manchester NHS Foundation Trust, NIHR South Manchester Respiratory and Allergy Clinical Research
Facility, Manchester, UK

© Universitatsklinikum Giessen und Marburg, Marburg, Germany

d Adelphi Real World, Macclesfield, Cheshire SK10 5JB, UK

Rcspir Med 20145108:729-36

* areal-world observational study
* in5 European countries and in the US
3813 COPD patients



26 26 1.9 0.6

Group D3 (n=153)

M Short-acting bronchodilator-only
H LABA
H LAMA

1.6 29 16 09 06

Group D2 (n=308)

12114 1.4 07 14 07
Group D1 (n=143) | T "
11 1.8 2105 2107 mics
Group D (n=604) | I
4 Ml ICS/LABA

Il ICS + LABA (single agents)
[ Other ICS/LABA containing combinations

Group C (n=13)
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Group B (n=739)

Triple thera
Group A (n=152) P PY
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Patients (%)
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A considerable proportion of patients
in low risk groups were receiving triple therapy



Global Initiative for Chronic
Obstructive
Lung

SUMMARY OF RECOMMENDATIONS IN THE 2016
UPDATE X

A. Additions to the text

GLOBAL STRATEGY FOR THE DIAGNOSIS,
MANAGEMENT, AND PREVENTION OF
CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Page 25, left column, paragraph 1, insert statement
and reference: \Withdrawal of inhaled corticosteroids,

in COPD patients at low risk of exacerbation, can be
safe provided that patients are left on maintenance
treatment with long-acting bronchodilators®e.
Reference 618: Rossi A, Guerriero M, Corrado A;
OPTIMO/AIPO Study Group. Withdrawal of inhaled
corticosteroids can be safe in COPD patients at low risk
of exacerbation: a real-life study on the appropriateness
of treatment in moderate COPD patients (OPTIMO). |
Respir Res. 2014 Jul 8;15:77.




Withdrawal of inhaled corticosteroids can be safe
in COPD patients at low risk of exacerbation:

a real-life study on the appropriateness of
treatment in moderate COPD patients (OPTIMO)

Andrea Rossi', Massimo Guerriero?, Antonio Corrado®, on behalf of OPTIMO/AIPO Study Group

* a multicenter, prospective, real-life study
* 914 COPD patients

— on maintenance therapy with bronchodilators
and ICS

— FEV, > 50% pred
— < 2 AE/yr
* 6 mo observational period



FEV,%pred
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p=0.7517

72,46
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Exacerbations / patient / 6months

NOICS

0.8 |

0.7

0.6

0,5

0.4

03

0,2 4

0.1 1

0,0

AECOPD rate

p=0.321
[ |
0,37
0,34
I
|
NOICS ICS

Rossiet al. Kcspir Res2014;15:77-88
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Reasons FOR de-escalation

No effect on AECOPD




Withdrawal of Inhaled Glucocorticoids and Exacerbations of COPD

Helgo Magnussen, M.D., Bernd Disse, M.D., Ph.D., Roberto Rodriguez-Roisin, M.D., Anne Kirsten, M.D.,
Henrik Watz, M.D., Kay Tetzlaff, M.D., Lesley Towse, B.Sc., Helen Finnigan, M.Sc., Ronald Dahl, M.D.,
Marc Decramer, M.D., Ph.D., Pascal Chanez, M.D., Ph.D., Emiel F.M. Wouters, M.D., Ph.D.,
and Peter M.A. Calverley, M.D., for the WISDOM Investigators*

| N EnglJMed 2014;371:1285-94
 12-month, double-blind, parallel-group study
o 2485 pts
— FEV, <50% pred
— > 1 AE/yr
* tiotropium (TIO) + salmeterol (SM) +fluticasone
propinate (FP) x 6 wks

— continued triple therapy vs withdrawal of FP
* Primary end point
: the time to the 15t moderate or severe AECOPD



Table 1. Characteristics of the Patients at Baseline.*

Glucocorticoid
Continuation

Characteristic (N=1243)
Male sex — no. (%) 1013 (81.5)
Age —yr £3.6£8.6

Former smoker — no. (%) 1 811 (65.2)
Duration of COPD — yr 7.75£5.99

Percentage of predicted FEV, after
bronchodilation — no. (%)

30-49%: GOLD 3 760 (61.1)
<30%: GOLD 4 473 (38.1)
Other category: 10 (0.8)
Baseline lung function{
Patients with available data — no. 1223
FEV,
Value — liters 0.97:0.36
Percentage of predicted value 34.2£11.2

Score on mMRC scale¥

Patients with available data — no. 1238

Mean score 1.8+0.9
SGRQ score

Patients with available data — no. 1136

Mean score 46.35£17.89

Medication use — no. (%)

LAMA 588 (47.3)
LABA 807 (64.9)
Inhaled glucocorticoid 876 (70.5)
Triple therapy with LAMA, LABA, and inhaled 479 (38.5)

glucocorticoid, with or without other

pulmonary medication — no. (%)%* Magnusscn etal. N Engl JMed 201 457 1:1

Glucocorticoid
Withdrawal
(N=1242)

1036 (83.4)
64.0+8.4
843 (67.9)
8.00+6.47

761 (61.3)
474 (38.2)
7 (0.6)

1218

0.98+0.36
34.3£10.3

1237
1.9+0.9

1126
45.91+1%.19

578 (46.5)
798 (64.3)
862 (69.4)
491 (39.5)

All Patients
(N =2485)

2049 (82.5)
63.8+8.5
1654 (66.6)
7.87+6.23

1521 (61.2)
947 (38.1)
17 (0.7)

2441

0.98+0.36
34.2£11.0

2475
1.8=0.9

2262
46.13+18.04

1166 (46.9)
1605 (64.6)
1738 (69.9)

970 (39.0)

285-94



Estimated Probability

1.0-
0.9+
0.8
0.7+
0.6

Moderate or Severe AE

Hazard ratio, 1.06
(95% Cl, 0.94-1.19, P=0.35)
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No effect on AECOPD ?



Relative Effectiveness of Budesonide/Formoterol and
Fluticasone Propionate/Salmeterol in a 1-Year, Population-
Based, Matched Cohort Study of Patients With Chronic
Obstructive Pulmonary Disease (COPD): Effect on
COPD-Related Exacerbations, Emergency Department
Visits and Hospitalizations, Medication Utilization, and
Treatment Adherence

] Clin Ther2010;32:1%20-8 ‘

Table Ill. Crude and adjusted measures of association of the outcomes under. study comparing budesonide/

formoterol {[BUD/FM):and fluticasone propionate/salmeterol: (FP/SM):in patients with chronic ob-

structive pu"1 monary disease (COPD).

Qutcomes

COPD exacerbations

ED wisits for COPD

COPD hospitalizations

Claims for a short-course prescription of oral corticosteroids
Claims for a prescription of tiotropium

Ambulatory medical visits for COPD

Crude RR
(95% ClI)

0.88 (0.76 to 1.02)
0.71 (0.53 to 0.96)
0.56 (0.41 to 0.76)
0.83 (0.71 to 0.99)
0.81 (0.61 to 1.08)
1.10 (0.98 to 1.23)

Adjusted RR*
(95% CI)

0.88 (0.76 to 1.00)
0.75 (0.58 to 0.97)

0.61 (0.47 to 0.81)

0.85 (0.72 to 1.00)
0.71 (0.57 to 0.89)

1.08 (0.96 to 1.21)



Combination of budesonide/formoterol more effective than
fluticasone/salmeterol in preventing exacerbations in
chronic obstructive pulmonary disease: the PATHOS study

® K. Larsson’, C. Janson?, K. Lisspers®, L. Jgrgensen®, G. Stratelis*, 6. Telg®, B. Stallberg® & 6. Johansson®

JIntern Med 2013;273:584-94 |

Table 2 Yearly occurrence of events among pairwise (1 : 1) propensity score-matched populations of COPD patients treated
with budesonide/formoterol versus ﬂutwasone/ salmeterol

Fluticasone/ Budesomde/

Variable salmeterol (n = 2734] = formoterol (n=2734) = : Treatment contrast®

Events, per patient-year Mean{QS%Cl] .......... Mean %%Cl] ......... Rate ratio (95% CI) P-value
All exacerbations 1.09 (1.05-1.14) 0.80 (0.77-0.84) 0.74 (0.69-0.79 <0.0001
COPD hospitalizations 0.21 (0.20-0.23) 0.15 (0.142-0.163) 0.71 (0.65-0.78) <0.0001
COPD-related hospital stay, days ~ 0.95 (0.88-1.02) 0.63 (0.58-0.67) 0.66 (0.62-0.71) <0.0001
Emergency visits 0.034 (0.031-0.037) 0.027 (0.025-0.030) 0.79 (0.71-0.89) 0.0003
Oral steroid use 0.85 (0.81-0.90) 0.63 (0.60-0.67) 0.74 (0.68-0.81) <0.0001

Antibiotic use 0.54 (0.52-0.57) 0.38 (0.37-0.40) 0.70 (0.66-0.75) <0.0001
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Reasons FOR de-escalation

Risk of pnewmonia




Risk of pneumonia ?



Budesonide and the risk of pneumonia: a meta-analysis of
individual patient data

Don D Sin, Donald Tashkin, Xuekui Zhang, Finn Radner, Ulf Sjdbring, Anders Thorén, Peter M A Calverley, Stephen | Rennard

| ancet2009;374:712~9 |

e 7042 patients from 7 large clinical trials

* inhaled budesonide (320-1280 pg/day), with or
without formoterol, vs control regimen (placebo or
formoterol alone)

* The primary analysis
: the risk of pneumonia
as an adverse event or serious adverse event



Occurrence of pneumonia

*

3
4

Patientsoninhaled Patientson Y Adverse event ‘-:Seriousadverseeuent ®  Duration of total exposure
budesonide control ¥ s m (person-years)
ot -
:Inhaledbudesonide Control :: Inhaled budesonide Control : Inhaled budesonide  Control
] — —
Szafranskietal 406 406 s 19(5%) 15 (4%) :: 8 (2%) 10 (2%) . 333 312
2003)* [ .
(2003) - :: o
Calverleyetal 511 511 = 15(3%) 9(2%) w" 9(2%) 7(1%) = 395 356
(2003)= - . .
Rennardetal 988 976  m 39(4%) 43(4%) "a 16 (2%) 212%) " 827 759
(2009)* - s u
| |
Tashkinetal 1120 584 e 24(2%) 11 (2%) :: 12 (1%) 6 (1%) = 553 270
(2008)* n a .
| |
Bourbeauetal 38 37 = 2(5%) 4(11%)m® 2 (5%) 4(11%) a 32 28
(1998)* . o= -
| |
Pauwelsetal 593 582 - 15 (3%) 7 (1%) :: 6 (1%) 1(<1%) o 547 545
(1999)7 . s n
| |
Vestho et al 145 145 s 8(6%) 14 (10%)"g 0 1(1%) = 130 127
(1999 - - .
Total 3801 3241 ®122 (3%) 103 (3% :‘,53 (1%) 50 (2%) v 2817 2397
ausEEEEEEEERS aessEEEEEEERS

Data are number (%), unless otherwise indicated.

Table 3: Occurrence of pneumonia as an adverse event or serious adverse event




Time to pneumonia

A
—— Budesonide ff-‘_'f‘j
— 3.0~ —— Control -
g 3" e
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3
g _ -
g 207 £ o
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g Y 4
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s ]
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£ 05 i
g yod 2
/] S
& £
0 4 3
c
=
Number at risk =
Budesonide 3801 E
Control 3241 E
E
[ I | [ I [
0 2 4 3] 8 10 12

) Duration of follow-up (months)
Number at risk

Budesonide 3801 3559 3321 3147 2088 2007 1529
Control 3241 2889 2641 2520 1540 1855 1777



Adjusted risk of pneumonia

Hazard ratio (95% Cl)

Szafranski et al (2003)*
Calverley et al (2003)*
Rennard et al (2009)*
Tashkin et al (2008)%
Bourbeau et al (1998)*

1.26 (0-64-2-49)
1.54 (0-67-3-53)
0-88 (0-57-1-36)
114 (0-56-2-33)
0-79(0-12-5-17)
(
{

Pauwels et al (1999)% 2.08 (0-85-5-10)
Vestbo et al (1999)8 . 0-56 (0-23-1-34)
QOverall ’» 1-05 (0-81-1-37)
I
| 1 | | | | | | | | | I 1
0-1 0-2 0-5 1 2 5 10
Hazard ratio (95% Cl)
Szafranski et al (2003)* - 0-82 (0-32-2-07)
Calverley et al (2003)* : - 1-21(0-45-3-36)
Rennard et al (2009)* - 0-72 (0-37-1-37)
Tashkin et al (2008)% L 1.06 (0-40-2-83)
Bourbeau et al (1998)* - 0-79 (0-12-5-17)
Pauwels et al (1999)Y ; - 5.48 (0-66-45-70)
Overall ’ 0-92 (0-62-1-35)
| I I I T 11 I:I I I I I TTTTI I I I T TTT1TTI1
0-1 10 100

Control treatment

Inhaled budesonide treatment



Risk of pneumonia associated with long-term use of inhaled

corticosteroids in chronic obstructive pulmonary disease:

a critical review and update
Sonal Singh® and Yoon K. Loke®

Curr Opin Pulm Med 2010;16:118-22 ‘

Inhaled corticosteroid Contro Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M.H, fixed, 95% CI M.H, fixed, 958% CI
6.1.1 Fluticas-one exposure |
Aaron 2007 1 145 1 148 10204 1.0210.06, 16,167 == »
Bu
CE:

.. Fluticasone, but not budesonide are responsible

Fe

i for an increased risk of pneumonia. B
Kardos 200 & Ju ai .U J. 10 1.0 vied |

Mahler 2002 4 333 ] 341 0.1%  9.22 [0.50, 170.50] -
Paggiaro 1993 g 142 2 139 0.4% 0.98 [0.14, 6.85]

6.1.2 Budesonide exposure

Bourbeau 2001 3 38 4 37 0.9% 0.73[0.18, 3.04] =

Calverley (b} 2003 13 511 9 51 1.9% 1.44 [0.62, 3.35] "

Pauwels 1999 33 503 16 582 3.4% 2.02[1.13, 3.64] -
Rennard 2009 37 988 17 495 4.8% 1.08[0.62, 1.92] R L

Srzafranski 2003 20 406 15 406 3.1% 1.33[0.69, 2.57] N L E—

Tashkin 2008 18 1120 9 584 2.5% 1.04[0.47, 2.31] B E—

Vestho 1999 16 145 24 145 5.0% 0.67 [0.37, 1.20] — 1

Subtotal (95% CI) 3am 2760  21.5% 1.19[0.92, 1.53] <

Total events 140 a4

Heterogeneity: ChiZ = 7.83, df = 6 (P = 0.25); I? = 923%,

Test for overall effect: £ =1.30 (P =0.19)




Pneumonia and pneumonia related mortality in patients
with COPD treated with fixed combinations of inhaled
corticosteroid and long acting B, agonist: observational
matched cohort study (PATHOS)

©88] OPEN ACCESS

Christer Janson professor in respiratory medicine’, Kjell Larsson professor in respiratory medicine?,
Karin H Lisspers general practitioner®, Bjorn Stallberg general practitioner’, Georgios Stratelis
senior medical advisor®, Helena Goike research scfenﬁsf“, Leif Jorgensen research staffsﬁcian“,
Gunnar Johansson professor in public health sciences®

| BMJ 201334643306 |

* Observational retrospective pairwise cohort study
* Primary care medical records data, Sweden, 1999-2009

* Patients with COPD diaghosed by a physician and
prescriptions of either BUD/FM or FP/SM

* Main outcome measures : yearly pneumonia event rates,
admission to hospital related to pneumonia, mortality



Pneumonia events & Admissions

Event rate (95% CI)

Measure Fluticasone/salmeterok: Budesonide/formotero] Treatment contrast

11.0(10.4t011.8) %  6.4(6.0106.9) 1.73 (1.57 10 1.90)

Diagnosis of pneumonia overallt

Admission to hospital because of pneumoniat 7.4 (6.9108.0) 4.3 (3.9104.6) 1.74 (1.56 to 1.94)

Diagnosis of pneumonia in primary caret

Diagnosis of pneumonia in hospital outpatient carets 1.3(1.2t01.4) - 0.7 (0.7 t0 0.8) 1.75 (1.53 to 2.00)

42(39t045) = 27(251029) ¢ 1.56(1.39101.75)

Days in hospital because of pneumoniat = 528 (48.9 to 57.0) 29.0 (26.51t0 31.7) 1.82 (1.62 to 2.05)

Janson etal. BMJ 2013;346:f3306



Proportion of patients

Mortality related to pneumonia

Hazard ratio, 1.76

(95% Cl, 1.22-2.53, P=0.003)

0.04
- Fluticasone/salmeterol

- — = Budesonide/formoterol

0.03

0.02

0.01

Years

Janson et al. BMJ 2013%;346:43306
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Reasons AGAINST de-escalation

Asthwa COPD Overlap
53wdr0me (ACOS)




Asthma and COPD Overlap Syndrome

Database studies

Soriano et al., 2003 [28]
Rhee et al., 2014 [31%]
Marsh et al., 2008 [30]

Clinical studies
Miravitlles et al., 2013 [22"]
Menezes et al., 2014 [23"]

Hardin et al., 2011 [21]
Louie et al., 2013 [7]

lzquierdo-Alonso et al., 2013 [34]

Miravitlles et al., 2014 [26]
Golpe et al., 2014 [35%]

|
. :
US and UK u 52 -
|
|
|
Korea - 54.5 .
us = 55 .
|
. ;
®exnnnnnnnn®
Spain 17.4
Latin America (Brazil, 11.6

Venezuela, Chile,
Mexico, Uruguay)

us 13
usS 15.8ina
pulmonary clinic
24.3 in an

asthma clinic

Spain 12
Spain 5.8
Spain 21.3 in biomass-

related COPD

5 in smoking-
related COPD

Self-reported physician diagnosis of COPD and
asthma

Diagnosis of COPD and asthma

Combinations of chronic bronchitis, emphysema
and asthma, with and without incompletely
reversible airflow obstruction

Previous diagnosis of asthma before the age of 40

Post-bronchodilator FEV1/FVC<0.7 and asthma
(wheezing in the past 12 months + post-BD
increase in FEV1 or FVC of 200 ml and 12% or
"Medical diagnosis of asthma’)

Previous diagnosis of asthma before the age of 40

Asthma with partially reversible airflow obstruction,
with or without emphysema or DLCO<80%,; or

COPD with emphysema accompanied by reversible
or partially reversible airflow obstruction, with or
without environmental allergies or reduced DCLO

DLCO >80%, absence of pulmonary emphysema
on CT or chest radiograph and personal history
of asthma before the age of 40

Spanish consensus criteria®

Spanish consensus criteria®



Asthma and COPD Overlap Syndrome
(ACOS): A Systematic Review and Meta
Analysis

A. Alshabanat'"¥*, Z. Zafari®**#, O. Albanyan®“¥, M. Dairi**¥, J. M. FitzGerald®°>*"¥

Pl 0S5 One 2015;10:0136065

Study 1 - 2563% 0.49[0.44,0.53]
Study 2 5 - 25903% 0.13[0.11,0.15]
Study 3 - 2579% 0.12[0.09.0.16 ]
Study 4 ! = 2266% 041[027.056]
RE Model e ———— 100.00% 2&%).09 ,0.47 ]

I T I I T I 1
000 020 040 060

Observed Outcome




The clinical and genetic features of
COPD-asthma overlap syndrome

TABLE 2 Clinical features of subjects with chronic obstructive pulmonary disease (COPD] and

asthma compared to those with COPD alone

COPD COPD and Effect size p-value
asthma

Females 1335 (42.8] 252 (56.0] 1.59 [1:2%=1:95] <0.001
African-American 627 (20.1] 167 (37.1) 1.74 (1.39-2.18) <0.001
Bronchodilator responsiveness 1120 (36.1) 177 (39.4) 1.19 (0.97-1.47) 0.10
Absolute BDR L 0.09+0.16 0.11+0.16 0.0 mﬁ 0.03
BODE score 2.9;2.1 3.1 22.0 0.25+0.1 0.02
SGRAQ score 39.7+21.5 47.44+22.7 6.81 E'I.‘I
Exacerbations per year 0.7+1.2 1.2+1.6 0.5
Severe exacerbations 646 (20.7) 153 (34.0)
Hay fever 442 (17.8] 186 (50.3]
High school graduates 1828 (58.6) 261 (58.0]
Maternal asthma 162 (7.0) 57 (19.0]
Paternal asthma 123 (5.9] 47 (17.5]




Medical Utilization and Gost in Patients with Overlap Syndrome
of Chronic Obstructive Pulmonary Disease and Asthma

Table 1. Patient characteristics

Characteristics Overlap syndrome (n = 101,004) COPD without asthma (n = 84,143) p-value
Males (%) 68,025 (67.3%) 48,464 (57.6%) <0.001
Mean age, years 69.7 £10.7 70.3+10.5 <0.001
Number of patients in each age group (%)

40-49 years 4,345 (4.3%) 3,784 (4.5%)

50-59 years 12,498 (12.4%) 9,450 (11.2%)

60—69 years 28,237 (28.0%) 22,376 (26.6%)

70-79 years 39,405 (39.0%) 32,658 (38.8%)

>80 years 16,519 (16.4%) 15,875 (18.9%)
Medical aid® 17,643 (17.5%) 12,965 (15.4%) <0.001
Type of hospital use <0.001

Primary 44,379 (43.9%) 57,192 (68.0%)

Secondary 9,676 (9.6%) 6,117 (7.3%)

Tertiary 46,583 (46.1%) 20,834 (24.8%)
Hospitalizations' 30,807 (30.5%) 11,884 (14.1%) <0.001
ICU care' 477 (0.5%) 158 (0.2%) <0.001

ER visits’

Mean number of visits

14,733 (14.6%)

4,222 (5.0%)




Asthma, Chronic Obstructive Pulmonary Disease, and Mortality
in the U.S. Population

Enrique Diaz-Guzman,' Mehdi Khosravi,' and David M. Mannino'+
| COFD 2011;8:400-7 |

e Baseline data from NHANES 11l (1988-1994) and the follow-up
mortality data

e Subjects were asked “Has a doctor ever told you that you have
asthma?” with similar questions asked about “chronic
bronchitis” and “emphysema.”

 The sample consisted of 15,203 subjects, of whom 4,542 died
during the follow-up period. Coexisting COPD and asthma was
reported by 357 (2.7%), COPD by 815 (5.3%), and asthma by
709 (5.3%).
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Patients with concomitant asthma and COPD are
at increased risk for mortality, and
this risk is independent of
baseline lung function or smoking status.
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Figure 3. Results from Cox proportion hazard models. Curves are adjusted for sex, age, body mass index, education, race/ethnicity, smoking status
and lung function status at baseline.

Diaz-(Guzman et al. COFD 201 1;8:400-7
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Reasons AGAINST de-escalation

DLlsease deterioration




Withdrawal of fluticasone propionate from combined
salmeterol/Hluticasone treatment in patients with COPD
causes immediate and sustained disease deterioration: a
randomised controlled trial

E F M Wouters, D S Postima, B Fokkenst, W CJ Hop, J Prins, A F Kuipers, H R Pasma, C A J Hensing,
E C Creutzberg, for the COSMIC (COPD and Seretide: a Multi-Center Intervention and
Characterization) Study Group

| T horax 2005;60:480-7 |

* arandomised, double blind study

* 39 centers in the Netherlands

373 pts

— FEV, 30-70% pred

— > 2 AE/yr requiring OCS and/or antibiotics
FP/SM x 3 mo

— continued FP/SM vs withdrawal of FP x 1 yr
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Withdrawal of Inhaled Glucocorticoids and Exacerbations of COPD

Helgo Magnussen, M.D., Bernd Disse, M.D., Ph.D., Roberto Rodriguez-Roisin, M.D., Anne Kirsten, M.D.,
Henrik Watz, M.D., Kay Tetzlaff, M.D., Lesley Towse, B.Sc., Helen Finnigan, M.Sc., Ronald Dahl, M.D.,
Marc Decramer, M.D., Ph.D., Pascal Chanez, M.D., Ph.D., Emiel F.M. Wouters, M.D., Ph.D.,
and Peter M.A. Calverley, M.D., for the WISDOM Investigators*

 12-month, double-blind, parallel-group study
o 2485 pts

— FEV, <50% pred

— > 1 AE/yr
* tiotropium + salmeterol +fluticasone x 6 wks

— continued triple therapy vs
withdrawal of fluticasone three steps over 12 wks

* Primary end point
: the time to the 1t mod/severe AECOPD
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Impact of Long-Acting Bronchodilators and Exposure to Inhaled

Corticosteroids on Mortality in COPD: A Real-Life Retrospective
Cohort Study

Arvind Manoharan - Phillip M. Short -
William J. Anderson * Brian J. Lipworth

| ung2014;192:649-52

* A real-life retrospective analysis

e Scotland, 2001~2010

* 4,133 patients

* Mean FEV, of 59.5 %, mean follow-up of 4.6 years
e 1,372 patients (33 %) died during the study period.
* All-cause & cardiovascular mortality



Impact of Long-Acting Bronchodilators and Exposure to Inhaled
Corticosteroids on Mortality in COPD: A Real-Life Retrospective
Cohort Study

Arvind Manoharan - Phillip M. Short -
William J. Anderson * Brian J. Lipworth

| ung2014;192:649-52

Table 2 Crude and adjusted hazard ratio for all-cause and cardiovascular mortality for patients exposed to ICS using patients on long-acting

bronchodilators only as the control group guEEEEEEEEEEEEEN,
VS

“IIIIIIIIIIIIIII.‘

Py
Treatment group Number FEV, Sp0O, : All-cause mortality “ .‘Cardiovascular mortality “
of mean mean : ‘ — :: - — .
patients (SD)* (SD)° = Crgde h_azeud Ad:]u.stegi hazard.. Crgde h_ﬂZﬂld Adrjusteii hazard
m ratio (95 % CI) ratio (95 % CI) mam ratio (95 % CI) ratio (95 % CI) =
- T u
LABA or LAMA or 623 62 (17) 94 (6) : - - :: - - :
LABA + LAMA (control . o -
| L] ] |
group) m m L
| ||
LABA + ICS 963 66 (19) 93 (13) : 0.96 (0.80-1.14) 1.02 (().8()—1.31): 1.05 (0.74-1.49) 1.25 (0.78-2.01) =
LAMA 4+ ICS 328 57 (17) 93 (10) : 0.81 (0.64-1.03) 0.62 (().45—0.85;: 0.75 (0.46-1.24) 0.58 (0.29-1.18) :
LABA + LAMA 4+ I1CS 2,219 53 (17) 91 (12) : 0.80 (0.69-0.94) 0.51 {().41—0.64;: 0.64 (0.46-0.89) 0.56 (0.35-0.90) :
LABA + ICS or 3,510 57 (19) 92 (12) : 0.84 (0.73-0.98) 0.64 (().52—(}.80;: 0.75 (0.55-1.03) 0.76 (().49—1.16}:
. LR L

¢
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De-escalation of triple therapy




Mortality rate after hospitalization for exacerbation

1/.\-18 8 Mortality rates after hospitalisation for a chronic obstructive pulmonary disease exacerbation at different time-points for
the six studies included and the 10 studies excluded from the meta-analysis fulfilling all inclusion criteria except follow-
up >1.5yrs

Patients n Mortality rate %
In-hospital 3 months 6 months 1yr 2 yrs 5 yrs
Studies included in the meta-analysis
Connors [15] 1016 11 NR 33 43 49 NR
VESTBO [16] 487 NR NR NR NR NR 44
GROENEWEGEN [17] 171 8 16 18 23 NR NR
GUNEN [18] 205 8.3 NR 24 33 39 NR
McGHanN [19] 54269 3.6 NR NR 24 NR &7
Brekke [20] 996 9.9 22 27 32 41 NR
Studies excluded from the meta-analysis*
Fuso [10] 590 14 NR NR NR NR NR
CyouLka [21]" 131974 6 NR NR NR NR NR
EriseN [22] 300 8.6 19 NR 36 NR NR
PaTL [9] 71130 2.5 NR NR NR NR NR
YOHANNES [23] 104 3.8 NR NR 38 NR NR
Wang [24] 282 9.9 NR NR NR NR NR
PriCE [25] 7529 7.4 15 NR NR NR NR
BUSTAMENTE [286] 763 6.4 NR NR NR NR NR
KINNUNEN [27] 72896° 3.2 NR NR NR NR NR
DrANSFIELD [28] 825 5.2 NR NR NR NR NA
Overall estimate based on all 8.7 (5.7-7.7) 18 (14-22) 26 (20-32) 33 (25-40) 43 (37-50) 51 (38-63)

16 studies % (95% CI)*

Hoogcncloom et al. Fur KcsPirJ 2011;37:508~15



Long-term natural history of chronic obstructive
pulmonary disease: severe exacerbations
and mortality

Samy Suissa,'* Sophie Dell’Aniello," Pierre Ernst'

| Thorax 2012,67:957-63 |

e Cohort of patients from their first ever
hospitalization for COPD during 1990-2005

 Healthcare databases from Quebec, Canada

e 73,106 pts hospitalized for the first time for COPD
e 17-year follow-up

50,580 died during the follow-up



Hazard function of successive hospitalized AE
from 1st hospitalization for AECOPD
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Hazard ratio of a subsequent AE

Exacerbation Number with a subsequent

sequence number exacerbation Crude HR  Adjusted* HR (95% Cl)
First (reference) 33166 1.0 1.0 (reference)
Second 19 359 3.0 2.9 (2.8 to 2.9)
Third 12413 5.1 4.9 (4.8 to 5.0)
Fourth 8374 1.3 6.9 (6.8 to 7.1)
Fifth 5903 9.8 9.2 (8.9 to 9.4)
Sixth 4316 11.9 11.2 (10.8 to 11.5)
Seventh 3190 13.9 13.0 (12.5 to 13.5)
Eighth 2404 16.6 15.2 (14.6 to 15.9)
Ninth 1823 18.1 16.6 (15.8 to 17.4)
Tenth or greater 1403 25.8 23.5 (22.8 to 24.2)

Suissa et al. Thorax 2012;67:957-6%



Hazard ratio of death

Exacerbation Number

sequence number of deaths Crude HR Adjusted* HR (95% Cl)
First (reference) 25953 1.0 1.0 (reference)
Second 9828 1.8 1.9 (1.8 to 1.9)
Third 5203 2.4 2.4 (2.3 to 2.5)
Fourth 3078 2.8 2.9 (2.8 to 3.0)
Fifth 1879 3.0 3.2 (3.0 to 3.4)
Sixth 1207 3.1 3.3 (3.1 to 3.5)
Seventh 872 3.4 3.6 (3.4 to 3.9)
Eighth 645 3.9 4.2 (3.9 to 4.5)
Ninth 470 3.8 4.3 (3.9 to 4.7)
Tenth or greater 1445 4.5 5.2 (4.9 to 5.5)

Suissa et al. Thorax 2012;67:957-6%



De-escalation of triple therapy




De-escalation of triple therapy




Suggcstions
@ @ @ @ @ @
SO All patients hospitalized due to an AECOPD

should be discharged with the prescription
of long-term triple therapy.

JO Itis always better to avoid a therapeutic
step-up progression when it is not needed
rather than being forced subsequently into a
step-down approach in which the outcome
is always unpredictable.









