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2UvVoyn ICTOPIKNG aVadpOMNS OTNV £CEAICN
TNG BepaATTEiOG TOU ACOMATOG

O¢partreia ue
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P n [MpooBrikn 3,-0IEYEPTWV HAKPAG
0pdong o€ OTEPOEION
Kips et al, AJRCCM 2000 Pauwels et al,
NEJM 1997 Greening et al, Lancet 1992

TA EICTIVEOMEVA Remodeling

OTEPOEION BpoyX4oTTaopog ' (Avadiapépewan)
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2 uvouaopog ICS + LABA

SALM 50 pg bd + BDP 200 pg bd
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AANANAEmIOpaaEIG ICS kal LABA o€
ETMITIEOO UTTOOOXEWV.

Ta ICS augavouv Tov apiBud twv B2 -
UTTOOOXEWV

inactive # . transcription

ﬂzﬁg & faﬂoéctmn
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%
7)), inactive
| 2)

) i) 7 S aninnanmatory ]
Dy V=

© Johnson and Raitt 2002

O1 LABA &gvepyoT1roloUv TOUC UTTOOOXEIC TwWV arsposnSwv Kai

0I1EUKOAUVOUV T HETAROON TOU CUUTTAEYHATOG OTEPOEIBOU
Adapted from Johnson M et al. Curr Allergy n—uunopﬁo 2(1 oTOV 1|'Jru Y}; E P s
Clin Immunol 2002;15:16—22 X pnva.




Interactions between Corticosteroids and pB,-Agonists
in Asthma and Chronic Obstructive Pulmonary Disease

Malcolm Johnson

Proc Am Thorac 3oc Vel 1. pp 200-206, 2004
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Edwards MR et al, AJRCCM 2003




Interactions between Corticosteroids and 3,-Agonists
in Asthma and Chronic Obstructive Pulmonary Disease

Malcolm Johnson

Proc Am Thorac 5oc Vel 1. pp 200-206, 2004

Smooth Muscle Cells

Control TNFa: SALM P FP +
SALM

Pang L et al, Am J Respir Cell Mol Biol 2000




Interactions between Corticosteroids and 3,-Agonists
in Asthma and Chronic Obstructive Pulmonary Disease

Malcolm Johnson

Proc Am Thorac 3oc Vol 1. pp 200-206, 2004
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Can Guideline-defined Asthma Control Be Achieved?
The Gaining Optimal Asthma ControlL Study

Eric D. Bateman, Homer A Boushey, Jean Bousquet, William W. Busse, Tim ]J. H. Clark, Romain A. Pauwels,
and 5eren E. Pedersen for the GOAL Investigators Group

Am | Respir Crit Care Med Vol 170. pp 836-844, 2004
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Oeparmedovrag pe Bdon Tov EAEFX0 GUOAL

Fluticasone 500 Salm/FP 500
Fluticasone 250 W Salm/FP 250 B
Fluticasone 100 1B Salm/FP 100 1B

100 *p=0.003
**p<0.001

8% 7505+

62%**
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Steroid naive (S1) Low dose ICS (S2) Moderate dose ICS (S3)
n=1098 n=1163 n=1155

Bateman et al, ARJCCM 2004
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Salmeterol and asthma related mortality:
The Salmeterol Multicenter Asthma
Research Trial (SMART)

v
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| Placebo

0 0 O 0 O

1996

1997 1998

Phase 1
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Year

2000

2001 2002 2003

Phase 2

Nelson HS, Chest 2006
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GAPP: EMNIAOCINH ®APMAKEY TIKHZ AIFQIFHX

™ Generalist Specialist

Mild ' 31%

Intermittent

Mild
(0)
Persistent ' foo
Moderate 56%
Persistent

Severe
Persistent

SABA LABA Combi

Which medication or medications do you prescribe as first-line treatment for mild intermittent, mild
persistent, moderate persistent and severe persistent asthma? Base: All Respondents (Physicians)




RESPONSE: Xuviayoypa@oUuevn
(POPUAKEUTIKN aywyn

ICS no LABA
30%

Fixed
Combination
ICS + LABA 61%
9%

Base: All respondents (n=3,411)




RESPONSE: 82% Twv acOuaTiKwy 8a mTpoTipoucayv
VO XPNOIMOTTOIOUV Hid OUOKEUN VIO Va Bepatreuouv
ol va EAEyYXOUV TO ACOUO TOUG

| would prefer @ Total
just one B12-16yrs

inhaler to treat W18 -35yrs
and control [ 36 - 65 yrs
asthma 066+ yrs

| would prefer

to take fewer

drugs for my
asthma

Base = Total sample
(454)

Percentage of patients
Stahl E. Am J Respir Crit Care Med 2002




2UMMOPPWON KAl TTOAUTTAOKOTNTO
BEPATTEUTIKWY OCYXNHATWYV

80 -

H cuppoéppwon pe Tn Bepatreia
MEIWVETOI 600 AUEAVETOI O ApPIOPOG

60 - . ,
TWV OO0CEWV NHEPNOIWG

40+

20+

0

WX20060eic HMX3060ceic MX4dd60¢1g

Coutts JAP et al., Measuring compliance with inhaled medication in asthma. Arch Dis Child 1992
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84%*

Adéon
1 @opa/nuépa

Abéon
2 popég/nuépa

H cupudépoewon augibnke cnuavTika

ME TO oxAMa 1/nuep. EvavTl 2/nuep.
fluticasone propionate/salmeterol o€
aoBeveic e uETplo doBua (N=280)1
*p<0.001

Agarwal SK. Chest 2003
Guest JF, et al. Prim Care Respir J 2005
Richter A, et al. Clin Ther 2003




A=IA TON 2TAOEPQN 2YNAYAZMQON
LABA/ICS ZTH AIAXEIPHZH TOY A2OMATOXz

MeyaAuTtepn BeATiwon TNG
QVATIVEUOTIKAC AEITOUPYIAC
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KaAUTEPN CUUPOPPWON
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OEPAIIEIA THX XAIl KATA XTAAIO

I: Mild II: Moderate III: Severe IV: Very Severe

- FEV,/FVC < 70%

orad]
o : i cnronic rasplratory
- FEV, > 80% predicted failure

short-acting bronchodilator (when negded)

long-term
oxygen if chronic
respiratory fail




Antlinflammatory Effects of Salmeterol/Fluticasone
Propionate in Chronic Obstructive Lung Disease

Neil C. Bames, Yu-Sheng (Qdu, {an . Pavord, Debbie Parker, Peter A. Davis, Jie Zhu, Malcoim Johnson,
Neit C. Thomson, and Peter K. Jeffery, on behalf of the SCO30005 Study Group

Am J Respir Crit Care Med 2006
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2UVeEPYIOTIKN O0paon LABA/ICS oTtn
@Aeypovn Tng XAIl

CD8* T-Lymphocytes 8- Eosinophils
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Treatment difference (95% ClI)

40 7 CD68* Macrophages Neutrophils
30 -
20 1 |
10
0
_10 -
-20
-30 4 —29.36 _31.68
40 - (-57.810-0.9) (611 10-2.3)
_50 =
—60
i

18.21
|(4.8 to 31.6)

—2.32
(=32.5 to 27.8)

457
| |(—17.6 to 8.5)

2278
I(—35.4 t0-10.2)

Treatment difference (95% ClI)
Treatment difference (95% CI)

SFC-FP = SFC-P FP-P SFC-FP = SFC-P FP-P

SFC-FP = salmeterol/fluticasone DPI vs. fluticasone DPI;
SFC-P = salmeterol/fluticasone DPI vs. placebo; FP-P = fluticasone DPI vs. placebo Bourbeau J, et al. Thorax 2007.




LABA/ICS & emiiwon otn XAl

Probability of survival
1.0 =

0.9

0.8 -

0.7 = SALM + FP
FP
SALM
— Reference (no ICS or LABA)

12 18 24
Follow-up (months)

SALM = salmeterol
ICS = inhaled corticosteroid _ _
LABA = |0ng_acting Bz_agonist Soriano et al. Eur ReSpIr J 2002




O ocuvouaouog LABA/ICS BEATIWVEI TAV
emiioon

Hazard ratio: 0.34*
(95% CI 0.21-0.56)
P <0.001

ICS/LABA
— LABA

ICS
— SABA

66% lower
relative risk
for all-cause

mortality

Mapel DW, et al. Respir Med 2006;100:595-609.




TORCH: SFC ka1 3-eTng EmBiwon

— — Placebo
Salmeterol
Fluticasone

—— Combination therapy

HR, 0.825
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P=0.052 (log-rank test)
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Calverley PMA, NEJM 2007
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T p=0.059 vs SAL Calverley PMA, Lancet 2003 (TRISTAN)




Meivyon ouyvoTnTec TapatUVaeuIV
PE TO ww@w ouo @opuoTepdinc Boudeaovidong

Bou6£oovi6n ®oppotepoAn Boudtoovidn DopupoTepOAn

| | . |
I -2%
-41%

-62% * %k ]
-70 ***

**p<0.001 vs. placebo *p<0.05 vs. placebo
p=0.022 BF vsBoudsoovidn p=0.043 BF vsgpopuoTEPOAN

AR
(@)
&

N

(@]
[N
@

placebo (o)
o
placebo (%)
|_\
5

S
N
@

ZuxvoTnTa ekdnAwong
2uXvoTnTa eEKONAwWONGg
oofapwyv TTapofUVoEWV VS

al
(@)

n
>
>
3
W
@]
>

=)

WA
o
Q
(o]
=
>
3
=

=

o

S
N
o

W
=

Szafranski et al ERJ 2003




TORCH: SFC kai lNapocuvoeig

"'I-u.._ —
]
LR
855
35 @
o3
EQ®
c @
SRR ¢
o6
586
33 o
mm%:
o U

*p=0.001 vs placebo; 'p=0.002 vs SAL; *p=0.024 vs FP

Calverley PMA, NEJM 2007
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** < 0.05vs SALM

w% 1 < 0.05vs FP
Mahler et al. AJRCCM 2002




TORCH: SFC ka1 mmoloTntTa CWwng
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Time (weeks)
MNMumber 1,149 854 781 726 875 569
o )

subjects 1,158 248 807 75 529
941 S73 51 - F 31 681

*p=0.057 v= placebo; Tp=0.001 vs placebo; "Tp-o0.001 vs placebo, SAL and FP 3 1 ( 4 1 2 1)
Vertical bars are standard erraors . r.ed, T4,
Footnote: a decrease in SGRO score indicates improvemeant

Calverley PMA, NEJM 2007



Respir Res. 2009; 10(1): 59.

Efficacy of salmeterol/fluticasone propionate by GO LD
stage of chronic obstructive pulmonary disease: ana lysis
from the randomised, placebo-controlled TORCH study

]

Christine R Jenkins, #1 Paul W Jones,*2 Peter MA Calverley,”2 Bartolome Celli,#
Julie A Anderson,* Gary T Ferguson,#® Julie C Yates,”’ Lisa R Willits,” and
Jorgen Vestbo#82




OvnoipornTa (avaAuen Ue faon 1oV %
TMPOPA. JETA [SpoyxooiaacToAn FEV,)

Probability of mortality (%)
30 1
5 - 24.3 24.6 241
20 -

15 -

Placebo
SAL

FP

SFC

11.4

92 99
7.8

< 30%

30% to < 50%
% FEV, at baseline

> 50%

0'/0'0""5“"'“ 24.324.6 24.1 17.1
Patient (N) 214 260 220 243
Death (N) 52 64 53 43

15.2 12.6 18.0 14.6
/75 739 777 728
118 93 140 106

11.4 9.2 9.9 7.8
535 522 537 562
61 48 53 44

Jenkins et al. Respir Res 2009




2 UXVOTNTA TMapocUVEEWY. (avaAuen HE [faen
ToV. % TTPOSA. NETA [SPOYXO0IaaTOAN EEV,)

Rate of moderate/severe exacerbations

A Placebo
1.79

1.8 1 SAL
1.6 - FP
1.4 - ' SFC
1.2 '
1.0 -
0.8 1
0.6 1
0.4 1
0.2 1
0

30% to < 50% > 50%

% FEV, at baseline
Jenkins et al. Respir Res 2009




PuBpog ekmmiwong 1ou FEV, (avaAuon pe pacn
ToV. % TIPOSA. HETA [SpoyXxooiacToAn FEV,)

% FEV, at baseline
30% to < 50%

0)
_10 -
_20 -
_30 -
40 1
e Placebo ™ SAL
—60 1 FP SFC 56

—6Q

—70- Adjusted rate of decline in FEV ; (ml/year)

Baseline
FEV, (ml) 717 709 713 707 1108 1137 1101 1113 1634 1587 1635 1625

Jenkins et al. Respir Res 2009




CrLinicaL GUIDELINE

Diagnosis and Management of Stable Chronic Obstructive Pulmonary
Disease: A Clinical Practice Guideline Update from the American
College of Physicians, American College of Chest Physicians,
American Thoracic Society, and European Respiratory Society

Amir Qaseem, MD, PhD, MHA; Timothy J. Wilt, MD, MPH; Steven E. Welnberger, MD; Nicola A. Hananla, MD, MS; Gerard Criner, MD;
Thys van der Molen, PhD; Darcy D. Marcinluk, MD; Tom Denberg, MD, PhD; Holger Schilnemann, MD, PhD, M5c; Wisla Wedzicha, PhD;
Roderick MacDonald, MS; and Paul Shekelle, MD, PhD, for the American College of Physiclans, the American College of Chest Physiclans,

the American Thoraclc Soclety, and the European Respiratory Soclety®

Ann Intern Mad. 2011:155:179-191.




Recommendation 5: ACP, ACCP, ATS, and ERS suggest that clinicians
may administer jcombination Inhaled therapleq (long-acting Inhaled an-
ticholinergics, long-acting inhaled g-agonists, or Inhaled corticostercids)
for symptomatic patients with stable COPD and FEV,=<60% predicted
(Grade: weak recommendation, moderate-quality evidence).

Ann Intem Med. 2011;155:179-191.

Many symptomatic patients with stable COPD and an
FEV, less than 60% predicted may benehit from combina-

tion therapy, but when to use combination therapy instead
of monotherapy has not been clearly established. The long-

term benefit of combination therapy compared to mono-
therapy in 2 recent laree clinical wials (TORCH and
UPLIFT) was moderate for COPD exacerbations and of
borderline statistical significance for mortality, but was not
consistently seen in earlier trials. In some studies, combi-
nation therapy has been associated with a modest increase
in the risk for adverse events, whereas other studies have
not found this. Thus, the evidence is insufficient to sup-
port a strong recommendation for the broad use of com-
bination therapy, and clinicians will need to weigh the
otential benefits and harms of combinaton therap
case-by-case basis. The combination therapy that has been
most studied to date is long-acting inhaled B-aponists plus
inhaled corticosteroids.




“Clinical and economic outcomes of multiple
vVersus
single long-acting inhalers in COPD”

Patients with > 2 COPD Diagnosis Codes
N=1,038,654

v

Patients with > 2 Prescriptions for a Long Acting Inhaler Within one Year
N =289,176

N\

Multiple Inhaler Single Inhaler
Users * Users
N = 68,223 N =220,943

v v

Patients Aged > 40 and Continuous Patients Aged > 40 and Continuous
Eligibilityi Eligibility
N =45,554 N=140,529

l

Matched Patients
N=23,494

A

Yu PA et al, Respir Med 2011
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Table 3  Health Care resource utilization and healthcare costs during the 6-month baseline period.

Resource utilization and cost types

Single-inhaler
users N = 11,747

Multiple-inhaler
users N = 11,747

P-Value

Baseline resource utilization
>1 Inpatient visit, N (%)
>1 Emergency room visit, N (%)
Length of stay (days; mean + SD)
Number of inpatient admissions (mean + SD)
Number of outpatients visits (mean + SD)
Number of emergency room visits (mean =+ SD)
Number of other medical service visits (mean =+ SD)
Baseline healthcare costs ($2008; mean + SD)
Inpatient services
Outpatient services
Emergency room services
Other medical services
COPD pharmacy costs
Total pharmacy costs
Total medical costs
Total health care costs (Medical + Pharmacy)

1105 (9.4)
1227 (10.4)
1.0 + 5.2
0.1+ 0.3
19.6 + 21.7
0.5 £ 2.5
3.9 + 8.1

1269.7 £+ 6820.5
2239.3 + 5066.4
64.3 + 370.5
517.4 £ 2182.0
293.9 + 322.6
2318.4 £+ 2313.3
4090.7 + 9587.1
6409.0 + 10,125.0

1125 (9.6)
1053 (9.0)
1.0 + 5.1
0.1 +0.3
18.9 + 21.3
0.4 +2.0
3.8+ 7.4

1358.3 = 7760.4
2157.4 + 4286.0
51.7 + 338.3
587.1 + 4459.4
455.5 + 475.9
2747.3 + 2510.4
4154.5 + 10,695.0
6901.8 + 11,183.1

0.6544
0.0001**
0.4124
0.8367
0.0034**
<.0001**
0.8648

0.3468
0.4920
0.0003**
0.078
0.8981
<.0001**

*Significant at the 5% level.
**Significant at the 1% level.

Yu PA et al, Respir Med 2011
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Table 7 Comparisons of healthcare costs between single- and multiple-inhaler cohorts (US$2008).

Cost component

Annual costs (US $2008; mean =+ SD)

Single-inhaler
users

Multiple-inhaler
users

Unadjusted P-Value
cost
difference®

Adjusted®
cost
difference

All-cause

Inpatient costs

Emergency room costs
Urgent care costs
Outpatient costs

Other medical service costs®
Total medical costs
Pharmacy costs

Total health care costs
COPD-related

Inpatient costs

Emergency room costs
Urgent care costs
Outpatient costs

Other medical service costs®
Total medical costs
Pharmacy costs

Total health care costs

4873 + 21,281
171 +£ 1050

5044 + 21,401
5206 + 10,867
1387 + 5053
11,636 + 27,818
5372 £ 4657
17,007 + 28,806

245 + 2302
12 £ 297
258 £ 2341
185 + 473
337 £ 1187
779 + 2878
782 £ 756
1560 + 3012

5382 + 20,502
165 + 1088

5548 + 20,613
5516 £ 10,305
1576 £ 5939
12,638 + 26,591
7013 &+ 5163
19,650 + 27,838

450 £ 3331
12 £ 135
463 £ 3341
331 £ 813
458 + 1460
1251 = 4034
1749 +£ 1033
3000 + 4229

510
—6

504
309
189

1002
1642
2642

205
0
205
146
121
473
967

1440

<.0001**
0.9515
<.0001*
<.0001**
<.0001**
<.0001**
<.0001**
<.0001**

<.0001**
0.0018**
<.0001**
<.0001**
<.0001**
<.0001**
<.0001**
<.0001**

519
-2
600
410
251
1586
1776
3319

199

3

204
142
138
520
976
1516

0.0080**
0.7186
<.0001**
0.0080**
<.0001**
<.0001**
<.0001**
<.0001**

<.0001**
0.3313

<.0001**
<.0001**

00Q1**

*Significant at the 5% level.

Significant at the 1% tevel.
The rows in bold correspond to the sum of the above. Therefore, total medical costs is the sum of (inpatient, ER, urgent care, outpatient
and other medical service costs). Similarly, total healthcare costs is in bold because it is the sum of total medical costs and pharmacy
costs.
# Cost difference >0 indicates that multiple-inhaler users had higher healthcare costs compared to single-inhaler users.
b Multivariate regression models were adjusted for confounding factors including patient demographics, CCl, prior COPD drug use, and
COPD associated comorbidities.
€ Other medical service costs include costs for items such as single delivery port oxygen concentrators, portable gaseous oxygen
systems and nebulizers.

Yu PA et al, Respir Med 2011
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