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Executive Su mmary//

Outcomes research for complications of inhaled
bronchodilators/corticosteroids

Chang-Hoon Lee'?, Eun Jin Jang', Jae-Joon Yim? Ho Il Yoon®, Deog Kyeom Kim®,

Yun Jung Kim', Ji Min Kim', Seong Mi Choi'

! National Evidence-based Healthcare Collaborating Agency

% Seoul National University Hospital

® Seoul National University Bundang Hospital

* Seoul Metropolitan Government Seoul National University Boramae Medical Center

] Introduction

Inhaled respiratory medications are a cornerstone treatment for chronic airway diseases.
Inhaled corticosteroids (ICS), short- and long-acting inhaled beta-agonists (SABA and
LABA), and short- and long-acting inhaled muscarinic antagonists (SAMA and LAMA) are
most frequently used for patients with chronic airway diseases, including asthma, chronic
obstructive pulmonary disease (COPD) and bronchiectasis.

In this study, we tried to elucidate the association between the use of inhaled
bronchodilators/corticosteroids and complications such as hemoptysis, pregnancy -induced
hypertension, and cardiovascular disease (acute myocardial infarction and tachyarrhythmia)
and to compare the risk of hospital admission or emergency room visit for pneumonia

according to inhaler device.

[ 1 Methods

We used the database of the Health Insurance Review and Assessment Service (HIRA;
Seoul, South Korea). The source population consisted of all individuals who were

dispensed at least one of the inhaled respiratory medications such as ICS, SABA, LABA,

- viii -
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SAMA, LAMA, ICS/LABA, SABA/SAMA between 1 January 2009 and 31 December 2011.

A retrospective cohort study was conducted and Cox proportional hazard model was
applied to compare the risk of hospital admission or emergency room visit for pneumonia
between metered dose inhaler (MDI) and dry powder inhaler (DPI). A nested case-control
study was conducted using individual matching method and conditional logistic regression
was applied to identify the association between the use of inhaler and the risk of

hemoptysis, pregnancy-induced hypertension, and cardiovascular disease.

] Results

In ICS user, the risk of pneumonia was higher in MDI compared with DPI, after
adjustment for age, gender, respiratory disease, comorbidities, health care utilization,
concomitant medications (HR 1.6; 95% Cl 1.2 to 2). Additionally, In ICS/LABA user, the risk
of pneumonia was higher in MDI compared with DPI, after adjustment for age, gender,
respiratory disease, comorbidities, health care utilization, concomitant medications (HR 1.6;
95% ClI 1.3 to 1.9).

SABA was associated with a higher risk of hemoptysis (OR 1.2; 95% Cl 1.2 to 1.4), after
adjustment for other inhaler medication and age, Charlson comorbidity index (CCI),
comorbidities, health care utilization, concomitant medications. This association was
observed in LAMA (OR 1.2; 95% CI 1.1 to 1.4) and SAMA (OR 1.6; 95% CI 1.1 to 2.4).

After adjusting for concomitant medications, baselines characteristics, health care
utilization, medication history, the risk of PIH was lower in 0~15,000mg of ICS cumulative
dose compared with non-user (OR 0.8; 95% Cl 0.64 to 0.99). In contrast, the risk of PIH
was higher in more than 15,000mg group compared with non-user(OR 1.3; 95% Cl 1.01 to
1.79).

SABA was associated with a higher risk of acute myocardial infarction (OR 1.2; 95% ClI
1.1 to 1.3), ofter adjustment for other inhaler medication and age, CCl, comorbidities,
health care utilization, concomitant medications. This association was observed in LABA
(OR 1.3; 95% CI 1.1 to 1.6).

After adjusting for other inhaler medication and age, CCl, comorbidities, health care
utilization, concomitant medications, risk of tachyarrhythmia was higher in ICS with LABA

user compared with non-user(OR 1.2; 95% Cl 1.0 to 1.3). This association was observed in
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LABA (OR 1.3; 95% CI 1.1 to 1.5).
We suggest that the use of MDI device may increase the risk of hospital admission or

emergency room visit for pneumonia than DPI device when ICS or ICS/LABA use. SABA,

[J Conclusions
cumulative dose of ICS is higher, the risk of the PIH in pregnant women is higher.
Hemoptysis,

LAMA, SAMA may increase the risk of hemoptysis in bronchiectasis patients. As MPR or
corticosteroids, Pneumonia,

SABA, LABA or LABA alone may increase the risk of AMI and ICS/LABA or LAMA is
associated with a increased risk of tachyarrhythmia.

Inhaled
Pregnancy induced hypertension, Cardiovascular disease

Inhaled bronchodilators,
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(2004, 1997)°ll m=w F4-8 AHZo|=Al= 24 AAlFol &4ke] HdS Eol

= Aog Huyoe] g} T3 AFE AHREo|=AlE A (preeclampsia)

JAH= 18 F(pregnancy-induced hypertension, PIH)9] ¢3S =<lvtn LA
ATHSchatz &, 1997, Martel &, 2005).

201013 m] = AFR 91 9138} 38] (American journal of obstetrics and gynecology)ell A

B AAF YA wKel gk RuAe] mEw, PIHE 217 6-8%¢
A A g gleom et HoldAl EAIE Ao F e Fad Jil AT
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Al 5(2009)9] ol W2 FEZ A VERPS o83k <Al A DPI7}
MDIE T} §2 £]of A9 Ago] e A7 BuEAr}h Longest 5(2012)
< MDI®} DPI] F98 °FAle] #7432&7 Axeda&s vlagt A4 DPI
E TAEAE] 10%2 ¥ Egkon MDIE #HEEEdEo] 0%E U 5S Hal
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(deposition fraction)(Longest &(2012))

2.2 FUHE 4AM A3 HE 1Y
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Ao WER-XIA7F 2518 =4 YERETH(E 2-1).

E2-1. 5B oM A2 ¥ B8 %X IR0l mE Y U4 AEs
Control period  Case period Univariate OR Adjusted OR
n (%) n (%) (95% Cl) (95% Cl)
Total events (n=192)
Any inhaler 118 (61.5) 156 (81.3) 353 (1.99 to 6.27) 351 (1.96 to 6.28)
ICS/LABA 8 (35.4) 89 (464) 291 (147 to 5.77) 262 (1.25 to 5.45)
LAMA 64 (33.3) 76 (39.6) 220 (1.04 to 4.65) 150 (0.68 to 3.32)
SABA 1(16.1) 53 (276) 3.0 (152 to 5.94) 251 (223 to 5.15)
Clinically significant events (n=89)
Any inhaler 59 (66.3) 74 (83.1) 314 (1.34 to 7.36) 298 (1.26 to 7.01)
ICS/LABA 34 (382) 41 (46.1) 262 (1.38 to 4.96) 34 (1.19 to 4.63)
LAMA 31 (34.8) 38 (42.7) 40 (1.68 to 6.88) 2.80 (1.34 to 5.84)
SABA 17 (19.1) 23 (25.8) 273 (1.51 to 4.94) 46 (1.33 to 4.56)
A B
B 8
g 7 LA 701 78
% g 8.98 % ; B.75
E 5 521 E 5
= &
E 4 3.51 8
'E 3 285 ' 3.13 E 3 298 ® 315
= 5 = 238
1.96 188 g 2
1.56 1.26 14T
e bt 1. ittt 1 e Sl N e e R S
0 0
o o @nﬂ"'& & & oo¥
i oy A o oy
3 W o o N o

Control period (days before hemoptysis events) Control period (days before hemoptysis events)

M

g 2-2.

=2 03
= 1=

AW XML A AFolM &
gdol st gH|.

| 2K AlE2{EE 7[&=22 MA™s =720l
and the black dots

I]_ rl0|-

(The vertical lines indicate 95% ClI,

indicate adjusted ORs. The dotted lines show an aOR value of 1.) (A) & Z{gelzof Cifst
EE (B) ooz Mz Z4E Yo ofst Ex
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ol FYE zHEo=AS A = ™St 1 BAE Fotsiy]
1990-2000 &<t Wol BEF LB ddew IASE W FA-tixd

=
(nested case-control study)E Al&3st Ay} {23t Aol

OR, 1.02; 95% CI, 0.77-1.34), Schatz

o] &4bd F-(perinatal) @3 o] gla, AT 99

Atk

2.4.1.

Au 5(2000)2 Group Health Cooperative of Puget Sound(GHC) ZFeizxtE o

HUE HER2-X A2t e FE

o= g -t ATtelA HZ 7R o] WER2-3%1A] MDIE

ol o

>

a&kar @itk Salpeter 5(2004)0]

YRR, 3.06; 95% CI, 1.70-5.50).

3FA

Wk Ferguson 5(2003)°] 2]+ COPD &hA}ol| A Abw| e &1t

M A WA Aol Y HER Al e Ay A9 g

=] 4]

o}o
5 }}\_

THRR, 1.03; 95% CI, 0.8-1.3).

_11_

T

AN

Apre

= Aow

3o
>

rr

e fo
- S

A wHadjusted
1§°] = AL
]

o,

oﬁ

A2 A A f17e] 60% S7FetHadjusted OR, 1.67; 95% CI, 1.07-2.60)L
Algggk mEHEA oA COPD #atell A 3U-1d
b HIER-FXIA 9] ARE2 gl vlalste]l A fde oS
1711 (RR, 2.54; 95% CI, 1.59-4.05) &4 WH%= FostA S7HA]7]

<7t

e

rod
J

_ll
o



Lemaitre 5(2003)> 213 COPDolA o} A¥E BRugled], d2 Aol
Me #HT FYE AE2-3A Aol AAEA S =ASWOR, 1.9 95% (I,
1.1-33), COPD &kafoll A= Fefgh 9139 5717 &0 tHOR, 1.3; 95%
CIL, 0.6-2.7).

Suissa %5(2003)°] Saskatchewan Health Services databaseZ ©]-&3F oA &=
M= e COPD hatoll Al 58 HIER2-3x1A] ARgo] A4 s 57
A7 AL 157 edtHadjusted RR, 1.12; 95% CI, 0.95-1.33).

2.4.2. FHE FSEIN2 S =S

Singh 5(2008)2 1771 d7gAlge oIt 13645 S o=z A ey
oA FAE FFAA| AHEL COPD shAto|l A Adadstow o3k A A7 A
e HEFY RS FosHA =ole AeE UBITHRR, 160; 9% (I,
1.22-2.10).

HEF2] 4, Grosso 5(2009)2 9= General Practice Research Database2] =}

BE o]g3dte] B3 Ay} 3= A (tiotropium, ipratroium, fluticasone/salmeterol)

Aol we HE
®

=
o
M
=

5 WA PAEs dHHET3 A E(age-adjusted incidence rate
ratio) &= Ay A3} Ayl gk Zpol 7} LERLEA] xSt

Tashkin (2003)& E]QE gt ARl UPLIFT <ol A

© BHREZY Rl A% FAE S FosA EF= A3RR, 084 95% (I,
0.73-0.98)5 XAt}

Kario 5(2008)2 ¥ A IFZHA7 dofs I ot 43 s}
Kato 5(2006)> COPD¢} &t A2 SHhypertensive heart disease)©] U&=
Aol A FUE FE=HA B eEYYRo] HYed A oy A t(left
ventricular end-diastolic pressure, LVEDP) % &% BNP(B-type Natriuretic

Peptide) #t& WFA+S Hasr|&= &t

Y

X

i
u_j;:i
_4210
&EF«

B}3
=
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32
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Alzayer 5(2010)9] FDA A 55 $gzx oz FA13t nlo] w2 E|QEZIHS
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TUE 7AAGGA 2 FYE 2EHEo| = 9 &
&4 71(dry powder inhaler, DPD 2} A %4 #5911 7] (metered dose inhaler, MDI), U]
Eg}o] A (nebulizer) 2 T3 4= Atk FY7] THE UEZIAE A9s DPI9t

MDIo| thaj A ar BA1S Aa)ske

E 32 Y8 J7|HXEEHMH ¥ EUR AHROE %=
CIES d =
5012 AHZO|EH beclomethasone
(Inhaled corticosteroid, ICS) budesonide
ciclesonide
fluticasone
%8N HER-SHRIA| fenoterol
(Short-acting B2-agonist, SABA) procaterol
salbutamol
terbutaline
X|&AM | ER-EAIHA| formoterol
(Long-acting 32-agonist, LABA) salmeterol
indacaterol
£8N SEEHA
(Short-acting muscarinic antagonist, SAMA) Ipratropium
xE5d g=EA
(Long-acting muscarinic antagonist, LAMA) tiotropium
Lo HER-EAIHM/ESN SEEH St
(SABA/SAMA = 3Hx| %) ipratropium/salbutamol
=2 AHZO|E/XESN HER-STIA =k budesonide/formoterol
(ICSILABA =2tHiIH) fluticasone/salmeterol
st x| | nedocromil sodium

3.1.2. oqt4HA

3.1.2.1. AFCHAR} MHA

¢! DPIgH MDIol| w2 w3 2AS vlasly] sl AR A

ofN
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9o AARY A7ARE ZEete] FFH FIIZE A (retrospective  cohort
study) & AlSakoith o ICSTH ICS/LABAT-& M2 EAsigih,

20090 19 19 - 20119 129 319 Apolo] oFFS ICS(H ICS/LABA)
T OEoE 309 ol ARER AEAE AT u AR dAsklth 2da oked
AEFeks ARl e A 2 gRAdS oke Al & d(initiation date)® A ofshaL 4

2717 kA ol % 180Y = Aolsiith. AA7IEH Ale7lES <& 3-3>

# 3-3. &7 EF0l e oy 2 M AFAR MY/HLI|E

MHIE
* ICS(££ ICS/LABA)E 302 o4&t EHEo 2 ALEEH

i
Pl

Hel7|E

o S8 oAl ALBAIEY ol 1A ofLfoll ICS(E£E= ICS/LABA)E 302 Ol4h ALEEH 2t
At

o i 20M| OIRF EE= 100M = AF oMK}

e S UM ALSAIZATE 1802 O|Uf ICS(EEE ICS/LABA) Ol2| CHE Eei& 2AME
Atget etkt

e S8 oM ALSAIZIAFE 1802 Ol DPISH MDIE SAloll ALEEH EHAL

FEALAL NFOR ofd 19hA AR ol gdl WA DE FAY B
boban, FARAV0S AR ol F 180U Aelekil 1 71zt Aole] o

=
A3 FAE o ABAR, LSS 5L FUY) BRI weh maEAsetha

o o

Initiation date : 2FF A2 S A|ESt= A|H2| HMHA QL7HA| Lt

2008 2009 2010 2011 2012 2013

—

= 3 L o [=] —lolS =
HHOZ Qg U T ST UE L4 ToLS B AHDY
|

ICS(EE & ICS/LABA) AFZ D43 EA7|7H 02 ¢ 3
“ Initiation date 0| ™ 14 _ Initiation date 0] % 180Y

o2

a7 3-1. H ISE 7 MA

{0
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AE 7|2A[=HEH X A Z0|= ALE0]| WE 2E B0l T

gl
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H o

3.1.2.2. %EAE Ho

n:[o{t

Ag g Ro=A9 AES  beclomethasone, budesonide, ciclesonide,
fluticasone 474%™, Zhzbe]l Aol weh AR &=l Aozt 9l
National Asthma Education and Prevention Program Expert Panel report3, the
Canadian Asthma Consensus Statement, the Global Strategy for Asthma
Management and Prevention 2010 (updated)S <AZE FTYE& 2HZEO|=A] AR

< fluticasone 7|02 2H4HelSdal, 100ug beclomethasone, 50ug beclomethasone
HFA, 80ug budesonide, 200ug triamcinolone, 32ug ciclesonide, 200ug flunisolide<
S0ug fluticasone¥} 2 &0 2 4kttt UL LHZo|EA Aid wE &
A& B A FE <3 34> Zrh

H 34 EYE AHZOIEM SAX|
H4E2Y SYSY EHAX|
beclomethasone 100 wg 0.5
beclomethasone HFA 50 ug 1
budesonide 80 ug 0.625
triamcinolone 200 pg 0.25
ciclesonide 32 g 1.5625
fluticasone 50 ug 1
flunisolide 200 ug 0.25

A HasE ICD-108 olgstel J12-JI8% Aelaila, ¢ BEe A%
W wAoAY SaomdE 5(ACI01, ACI03, AC105)
A7 QAY ARABRESL gl REe FE Aelsteth =8 99

=
B gAY ANT R 409 SR Folatd



) A7
H|55ke] He 3AY 57183 #E S X4 (Charlson comorbidity index,
CCD &9 AsaAe, dd/edolg s, a7# T, omo] 84 o2& 3
ostATE 3 FUE A AR HT HdAAHEo| E(systemic steroids) H Y
A A A (immunosuppresives) AFEATE FWFOZ Holstdn). Zh7tel W=
M Aol <3 3-5>¢ 2a, AixgHRol= HEekEgold ALgH oFEA

Bo <F 3-6>3 7}

o

My

# 3-5. Y7 BF0 wE HE UM EM ZHZT Ho

=Rk HE
Sex male, female
Age!) 20—39, 40-49, 50-59, 6069, = 70
Pneumonia in the past year? 77
Charlson comorbidity index?) 0-1,2-3, =24

TB—lung (B90), Bronchiectasis (J47), COPD (J41-J44)
Respiratory disease?4 with/without asthma, Asthma (J45—46) only, other
repiratory disease

Diabetes(E10—E14), Malignancy(C00—C97), Chronic renal
disease(N17—19, dialysis), Stroke(160—169), Heart disease

iditieg?) ) 4 :

Comorbidities (coronary artery disease+heart failure, 120—125, 150), Liver
disease(K70-K77)

Health care utilization ARSI, QefEESIey), 0|27 B

Inhaler medication usaged MYUL FHAEZ cumulative dose)

Systemic steroids MMAHZ0|E AMeYs

Immunosuppresives HAAXA| AtBO{E

1) At initiation date

2) Within 1—year prior to initiation date

3) During 180days from initiation date

4) Respiratory disease priority : TB—lung > Bronchiectasis YCOPD with/without asthma> asthma

only > other respiratory disease
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X AHZ0[E ALSol ot

eefolX| A ot Feo
4 Eof

[ee RYLERY - }
methylprednisolone, methylprednisolone acetate
, hydrocortisone

AMAHZ0|E2}
methylprednisolone sodium succinate, prednisolone

£

prednisolone acetate, prednisolone sodium succinate

Systemic steroids

prednisolone stearylglycolate, hydrocortisone
sodium succinate, dexamethasone, dexamethasone palmitate
dexamethasone sodium phosphate, triamcinolone
triamcinolone acetonide, deflazacort, betamethasone
betamethasone sodium phosphate
sirolimus, tacrolimus, methotrexate, rituximab, muromonabe

OKT-3 ’antithymocy{e globulin(equine), thymoglobulin
everolimus, bortezomib(PS-341), leflunomide

Other immunosuppresives  abatacept, azathioprine, basiliximab, cyclosporine, daclizumab
mizoribine, mycophenolatemofetil mypophenolate sodium

cyclophosphamide
infliximab, adalimumab, etanercept

TNF-a inhibitor

A

3.1.3. SAE

)
Sr,
(standard deviation, SD),
o} DPI=*¥ MDI-e] 714 5
W4l A9 59 t-7H % (independent t
(Chi-square test) T ¥AM 9] A3bH A (Fisher's exact test)S Af
A5 wHEE FhaLste] HFstetglt
BA 7IASAES HlsEA e
S ;
, SF7IAE
1:

o

i

&3 W9

DPI:*¥} MDI- 7He)

(individual matchmg) W 5 A8 (exact matching)
= A4, A=EE5A), #JE F3AY

A
Pk i W
WA 52 ARSI Ak mel ICS ARE Sk}
ICS/LABA AF&3kA}+= 15 vl A& 3}t
) A5 FHE S HESH] Yl EF=3} zo](standardized difference
STD)E AFE3IA AL, %3} zkol7F 018 2 49 g Fuizke] Edgolgla
FHsFA T Austin & Mamdani, 2006; Austin et al, 2007; Normand et al, 2001)
T Mgl A 28k Aol v 2
— 20 —_

O]T’:o



<PMDJ + Ppprr ¥>

\/pMDI + (1 “Pupr %) +Pppr 2 (1 ~DPppr %)

d=

2

7] F5C wE A" Ay e F4u8 938 E (cox proportional hazard
model) 0.2 EA31G o v E 78S log-minus-log AE1HS o]&3te] Hrlst
Atk #1@ ¥l (hazard ratio, HR)«= 95% 41%|7-%Hconfidence interval, CD¥} {+<] <}
E(pvalue)S A AAFR e, FHFoZ BAGSHA] Z2 9 EH](unadjusted H
R)9 98¢ oAl AFE e AHeUS 5o BAE 9dv](adjusted HR), 918, &
gk WEoks T2 HAS AFHE A AN
B

T SAREA2 SAS® Z=Z1% version 928 AMESte] sk, FAA

597l 5o w2 H&@ urdo] sk 319 1E 22 (subgroup analysis)S =7
of AS Algatget oFEFH RS fluticasone A
2219} fluticasone H]AFE2}, budesonide AF8-4F} budesonide HIANEAFE by
Aot ZIAdsRE AY el sle w3t Ad Arge] gl W, COPD
g, A4 Bz U 2z delA E917] RO wE vE e vmEAsg

3.2 HFUE %M AIS3 HE HY

3.2.1. o4

3.2.1.1. HFCHAR MY

FAE obA AMgel WE AW A RS Tersl] gl 31 U7 ERol
we A g AT ALEE AZRANAEL) ARRE FTARE o8
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& 7| 2R M R AH Z0|= ALEO| wE ESol of

o

Mtz

st IS EW SA-th 27 AT (nested case—control study)E A AT
R

71344 FEs 7§48 okAl AAE AoEty] Y8k 20099 1€ 195
B 2011 129 31€7HA] &8 FA(DPI = MDDZE 309 o]4F ARE3E ka} 5
2008 5-H 20121 F<t 7|3A] SgE A AER] J470] TN v FAdHd g
Holgte gl 3xE 94 AASATh 28)ar 2000958 2011 Ale] §91-8 oF
Al AHES AFom AlAShs HAIA Y QW/RAAAE k& A2 (initiation date)
2 Aojstar, oFE A o] 17t FE HAE 309 o) AHEg EAE A€

3.2.1.2. #xl= e

2009 FE 2011 Abele] 71dA SSE 7H S8 ofAl AlkAt sis EA
M o] vyl TS Aodly] A o]% 2012 12€ 319714
Aol A& BT WA adALdAE Ad T LA (index date)= g 2|8}

o
©

ArH1Y 3-2). ol A WAL Aol WA F

ol
2
19
(e
>
L
©,
o ¢

il
)
Qo

=

ﬂﬁﬂﬁiiﬁﬁﬂ%gk
ﬂ

d

Y
T
N
i
N
offt
K d
P
r_>.i
g
g
5
2.
2
5
<

ol E&@tx}ylAk(tranexamic acid)S it

embolization) & AAIgH A2 Hostglon, oFz MW L= 7|AXsHMAE F

WHe ABS ASE A 5o t%%ﬂ g Agel A

Cohortentry period

2008 2009 2010 2011 2012 2013

rl -
< <

History period Exposure todrug

Initiation date Index date

Control

Individual matching

M
o
OID
N
HI
ol
|m
m
i
A
2
M

A HA



3.2.1.3. == d9

Ay el gal ETe A s JnA #3532 4 FAE o

o
A A T ESALE AR, 7@ s A dE AA) B2 Y A= (R04.2)7F
pj_ o

A, AAE, o= AlFFY ol 1d S o} )| A o]
ESANL AL B V@A s e A, AY B4 ol 1d olul #HY
(C34), A3l FHF(sequelae of tuberculosis, B9I0), ol~HEAF~AZ
(aspergillosis, B449), < (unspecified mycosis, B49), &&7] ZA3HCOPD, #H2])

|3k

% Abgstglom, 7t dadTel el A 589 YETol AR hYS HA
gtk ofu) FHIEF o Fatel MAMS Aol T L DAY melshy

=
xS A8 dadoe] glomz th279 index datet "HE Ao A

Ay 2T Y-S A AFE2 ICS, ICS/LABA, SABA, LAMA,
SABA/SAMA, SAMA, LABAE &3t index date ©]% 90 ol 304 o]
AHES 92 Aostgon, FZAA(LAMA, SAMA, SABA/SAMA)S LAMAE
9 oFE- A A]H] & (medication possession ratio, MPR)ell whe} 213 abaj o]

=
AdE Husdith 7|4 FEaAuEe ofE Al i AHYSR index

TUE oA AFEH A BA FFE A= FHFOR FREE3E 5olg,
HEoks 5o 1o, sRkd3 o 2= index dateE ¥ 318ke] index date ©|
A 1d ol & E=ubaH xS D (diabetes, E10-El14), #H<+ o]9] <F
(malignancy, C00-C33, C35-C97), TH4 X179 (chronic renal disease, N17-N19 &%

t RAAEARE BRNE 0 A2, A-T04, 2706, A-707), 47 (heart

_23_



& 7| 2R M R AHZ0|E A0 wE SE S| diet dated T

disease, 120-125, 150), 7+ 2k(liver disease, K70-K77)S &3t AHIAE=E o]
goto] SEgE HoA F4H B FAHES adsilon, #FE S ATE
0-1, 2-3, =4= HF3}sto] A &313th

3xle] FEEE W] $93819] index date o)A 1d oW L3S0, 1, =2)
L 3l4(<15, 15-30, 31-50, >50), SH4A Wi S0, =DE sHFer 1
st om, WEokE2= index date o] 170 W 38314 (anticoagulant) A&
3+e] A kA (antiplatelet) 3% 7050, 1, =2), index date ©]& 25 oJu] yr&HZ
2] €l A (fibrinolytic agent) AF&, index date ©]7Z 37]1€¥ o|U] A4l ~H|Zo|=A] A
Wda~(0, 1-30, >30) E=& 7480, 1-100, 101-300, >300), TNF-a A|A]
(inhibitor) & X3 WA AAA AHES ety BE&F=2 FeaA, T4

A, JEAZEA ] JREHE <3E 37> o A A Ro|EA HA A A

)

=] [=]
T 429

Anticoagulant argatroban, bemiparin, dalteparin, enoxaparin, fondaparinux,

lepirudin, mesoglycan, nadroparin, parnaparin, reviparin,
rivaroxaban, sulodexide, UFH, warfarin

Antiplatelet abciximab, aspirin, aspirin(entericcoated), cilostazol, clopidogrel,

clopidogrel napadisilate monohydrate, clopidogrel resinate,
clopidogrel(besylate), clopidogrel(camsylate), dipyridamole,
indobufen, osagren, ticlopidine, tirofiban, triflusal

Fibrinolytic agent H=PA, UK

Axl 2HEo| =4 F48 %2 Harrison’s Principles of Internal Medicine(18th
edition) S A% prednisones 7|+ o2 3Aste] AESl =1, bmg prednisolone,
4mg methylprednisolone, 4mg triamcinolone, 0.75mg betamethasone, 0.75mg

dexamethasone, 20mg hydrocortisone, 25mg cortisone, 6mg deflazacortS Smg
prednisone®} &2 &3Fo 2 3k TH(3E3-8).
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5t

o

ATE AA
2 ZH](odds ratio,

0.8
08
0.15
1.2

0.15
%=H] #HA(ikelihood ratio

-

A= BAZ 2 =H|(adjusted OR),

15, 7
13
S

o

0.75

0.75
20
25
AA

%_ o

3

7 A A8

[e)

=

o] A3t (goodness of fit)
1
5
=]
o}

AN

==

fox ]
e

]_

o
S|

=

al

s

o
}e], index date ©]#

.

H

°

=

71 <]

°©

5
7} © 2 index date °]% 2

=

=

Prednisone
Prednisolone
Methylprednisolone
Triamcinolone
Betamethasone
Dexamethasone
Cortisone
Deflazacort

[e]

Hydrocortisone

=
T

< ©o]&3te] FAl(trend)

ek st hxeel 7|
",

o

A (conditional logistic regression)
© 24| (unadjusted OR)®} M= th&

test) 0.2 H
OR)& 95B% 2HF3H2 Fod&

protopathic bias

&

ok

aF3

S|
~

i)

213 version 9.25

RYA

(sensitivity analysis)< A

EE SAEAH S SAS®

o]
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3.3.2. oqt4IA

3.3.2.1. HFCH&A MH

N
4o
ol
2
By
%
o
>
>~
>
o%,
N
X
(o,
Lo
Y
%
ekt
o
—
R
il
ft
m i
ofo et
ol
s
K
fol
[m
rlet
+
=

= A
sto] <& 3-10>9] W8 F7FEES ol gsiditt ErtEA Bt prtEETE A

H AN A LARE Aestslon, ERrEAE VT oR 05 ol Al
AAd R A ejstit

E 3-10. 22 & Qg $UIRE

=E EREFRHD) I

R3131, R3133, R3136, R3138, R3141, R3143, R3146,
R3148, R4351, R4353, R4356, R4358, RA311, RA312,

= 2H(F—435) RA313. RA314, RA31S, RA316, RA317. RA31S, RAA31,
RA432. RA433. RA434
rojzny  ESHERHXI-430) RA361. RA362, RASGT, RA36R
X

ZAR(FH-1) Vo111, VO112, Vo121, V0122, V0131, V0132
NEls 7|&=0|
H 2R QIEEQ’%?-E-FJ(X 1 451) R4514, R4516, R4517, R4518, R4519, R4520
2o
= - I, -l A _l
Nghs 2 R4507, R4508, R4509, R4510, R5001, R5002

AdE AR IS ENA Ao R TGS VA AU JAFEE AL
3t7] 9late], oAl A 19 8 9l F 4-1270Y Bk 309 ol wEer B o
E(ACElL, ARB, beta-blocker, thiazide, CCB)S A}&3 3kx}i= A|e|stact. +A14

Ql nES oFEe] AEHS v 9 2ok
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S8 J|HX AN F AHZOIE ALEO| E FE SO i Azt
% 3-11. nge k5 Mo
= HEH
ACEI/ARB alacepril, benazepril HCI, captopril, cilazapril, delapril HCI, enalapril
maleate, fosinopril sodium, imidapril HCI, lisinopril, moexipril HCI,
perindopril, perindopril tertbutylamine, perindopril tetrabutylamine,
quinapril, Ramipril, rescinnamine, spirapril HCI, temocapril hydrochloride,
temocapril hydrochoride, trandolapril, zofenopril calcium
Beta-blocker acebutolol HCI, amosrarol HCI, amosulalol HCI, arotinolol HCI, atenolol,
betaxolol HCI, bisoprolol fumarate, bisoprolol hemifumarate, carteolol,
carteolol HCI, carvedilol, celiprolol, cloranolol HCI, esmolol HCI, labetalol
HCI, metoprolol succinate, metoprolol tartrate, nadolol, nebivolol,
nipradilol, oxprenolol HCI, penbutolol sulfate, pindolol, propranolol HCI,

S-atenolol, tertatolol HCI
bendroflumethiazide, chlorthalidone, fenquizone, hydrochlorothiazide,
hydrochlorthiazide, indapamide, mefruside, metolazone, polythiazide,

Thiazide
amlodipine, amlodipine adipate, amlodipine besylate, amlodipine

tripamide, xipamide
camsylate, amlodipine maleate, amlodipine mesylate monohydrate,
amlodipine nicotinate, amlodipineorotate, barnidipine HCI, bencyclane
fumarate, benidipine HCI, bepridil HCI, bevantolol HCI, cilnidipine,
diltiazem HCI, efonidipine, Felodipine, flunarizine HCI, gallopamil HCI,
isradipine, lacidipine, lercanidipine HCI, manidipine HCI, nicardipine HCI,

nifedipine, nilvadipine, nimodifine, nimodipine, nisoldipine, nitrendifine,

CCB

nitrendipine, s—amlodipine besylate, s—amlodipine nicotinate,

o
r (
X
Sy
o

verapamil HCI

)
=

QAFE T3] WA
ol A
Pl ek

(03

©

3,

[
jaic)

™

AE FT E| A
1289H011-015)
ZHindex date)= 2|5

3.3.2.2. X2 He

]

2009355 2011 Aol €]
gelatr] 9Astel, YA/ B
SRR 4

Aol 8N AAE

3.3.2.3. == e



G ARE5A), 94 A 6719 ol 302 o4 ICS ok ALgE, Q417Igk
A A 1d Eoh A4 (J45-J46), Fx(E10-E14) oA HS AHESESlS

3.3.2.4. 4EAE 2|

Zat0] F9lg oFA ALgS ICS, ICS/LABAZE F319 index date
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Beta—agonists salbutamol, formoterol, bambuterol
Methylxanthines theophylline, aminophylline, doxofylline

Anti-arrhythmic drugs amiodarone HCI, bretylium tosylate, disopyramide phospate,
flecainide, flecainide acetate, mexiletine HCI, pilsicainide HCI,
procainamide HCI, propafenone HCI, quinidine sulfate, sotalol
HCI

Inotropics
(digitalis & anti-HF drugs) @mrinone, digoxin, dopamine HCI, milrinone, B-methyldigoxin
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2009¢ 1€ 1¥5H 2011d 129 3097bAl ICSE 30¥ ol AHEE $Abs
161,724 el Atk o] FolA F=A 2 1d o ICSE 30Y o] ARERH Abd,
g 204 wRE == 1004 23 A" vl B F98 oAl AR8AL DPIgE MDI
E Al AREE A S5 Al9RE HF FAUEARE DPIT 18,780%, MDIT
44855T O ATHLH 4-1). E3H F97] F7E AREAkl gk 7IASE S HISzEHA
& DPIv s 7|+o 2 A, 4,

Z] O
2 0
dE SN ATTE 22 MDIT S 111 7HHﬂ w3

161,724 patients with prescriptions for inhaled corticosteroid (ICS) for 30 days or longer
between Jan. 1, 2009, and Dec. 31, 2011

97,723 patients excluded

- 12,631 previous prescriptions for ICS for 30 days or
longer during the year prior to the current initiation date

- 49,830 younger than 20 years, or age unknown

- 35,262 prescriptions for another inhaled respiratory medic
ation except ICS from initiation date to 180days

64,001 new users of ICS between Jan. 1, 2009, and Dec. 31, 2011

366 patients excluded with both ICS MDI use and ICS DPI
use from initiation date to 180 days

18,780 ICS DPI users 44855 ICS MDI users
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4.1.1.4. 7| SRol IE Hiy 2

1) o3y 2y

ICS AF&ellA FS17] 7 dAd 2AS A9 Ed, DPITelA 1007 (0.5%),
MDIoll A 3231(0.7%)°] LASATE FEA AL 25 E Hgo] LA 71Ae] ¥
T 7132 DPI* 68.8%9(SD=48.7), MDI*2 73.4%(SD=53.8)°] %t}

w3 5 EMudate] #HE 28e DPLIE 9978(0.5%), MDIT 1089 (0.7%)0] 910
o, FEAZA2RE it @A77 DPIF 6899 (SD=489), MDI 76.8Y
(SD=55.9)% wiZ Az} A5 A8 TAE L BAY7A 9] 7|7HE FALES

¥ 4-16. ICS ALEXAL & DPIZzt MDIZS| HE UYME

Total Individual matching
ICS DPI ICS MDI ICS DPI ICS MDI
n (%) n (%) n (%) n (%)
Pneumonia 100 (0.5%) 323 (0.7%) 99 (0.5%) 108 (0.6%)
Follow-up period
68.9 76.8
Mean=SD 68.8 487 734 538 +48.9 +55.9
Median(Q1, Q3) 555 (27,108) 62 (24,119) 55 (26,109) 585 (27,1275
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ICS AHgwellAl 9171 T7E dg 2SS Favdeldngez B
21 A3} MDI+e] DPItel w8 1 :
AA hAA A BASA e 79 MDIe] DPIZol Hla] #d 2 $3e] 14
Wl(HR=1.4, 95% CI=(1.1, 1.7), p-value=0.008)2 TAZ oz f2ol8tA =gtth 81
ok A=, AW, 7IAAS A A T THEeR RAT AdAe MDI%:-ol
DPLol wla] #g @A 9jddo] LInf wekork EA% fFode gl ICS 4

Sgos HAHS FAAA A= MDITe] DPIxtel vl&l] s A 3ol 1.79)
(HR=1.7, 95% CI=(14, 2.2), p-value<0.001) %%, ICS F3 &% 2 /AEA &

.

2
(HR=1.6, 95% CI=(1.2, 2), p-value<0.001) =3ttt ICS +4 &5 HAgH At
A RE 6934 MDIo] DPIo] Hl&] #& uhao] o 7o w behytt)
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A w2 g oAl MY 97 FRE HE 28-S A3 A MDIe] DPIE
of Hla) =& S BATh AW ICS 73 &3S BT Aol Ant A4 o
2 Felaith <19 42> FEAGARRH 1809 ol FY7] FFE A
A sl adIZe $UEdS BASHA ks el HdH BAEely, <ad
4-3>2 ICS FAA S H7 SHEFS HAYS wo HH SAE 1zt
¥ 4-17. ICS AH&X} & DPIZat MDI2| HE U &

Total Individual matching

HR (95% Cl) ) p—value HR (5% C)2  p—value

Unadjusted 14 (11,17 0.008 1.09 (0.8, 1.4 0.532
Adjusted for covariates 109, 14) 0.402 1.18(09,1.5 0.241
Adjusted for cumulative dose(continuous) 1.7 (14,22 <001 14(11,19 0.013

Adjusted for covariates and cumulative dose 16 (1.2,2 <001 1.7 (1.3, 2.2 <001

Reference : DPI

Adjusted for Covariates
1) gender, age, pneumonia history, respiratory disease, diabetes, malignancy, CKD, stroke, heart, liver, CCl, ho

spitalization, outpatient visit, clinic type, systemic—corticosteroids days, other immunosuppresives
2) diabetes, malignancy, CKD, stroke, heart, liver, hospitalization, out-patient visit, clinic type, systemic-corticost
eroids days, other immunosuppresives

Fisk of Prheunmconia accordng to ICS devios

] | Denice — oFl — — DI
% 0.5 i'“““"“--'--'----'--'-}
Number
at Risk
(cumulative 0 day 30 day 60 day 90 day 120 day : 150 day : 180 day
incidence
rate)
DPI 18,780 (0.00):18,750 (0.16):18,726 (029):18,711 (0.37):18,700 (043):18,688 (049):18,680 (053
MDI 44,855 (000):44,754 (023):44,694 (0.36) 44,647 (046) 44,611 (054) 44,573 (063):44,532 (072)

3% 4-4. ICS AEX &7 7Y +H HE 244 E(unadjusted)
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Risk <f Preunonia scoording to 105 devios

101

0.91

Devics

0.5

Q.71

Q.5

0.5

PreLmoniafs)

0.4+
0.3

0.2

0.1
0.0

a2 4-5. ICS AtEXL E7| ER7Y +5 #HFE LY -E(adjusted)
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1) o3y 2y

97 B0l we AY WA @ 9aF B4
budesonide®] AH&AHSE NIAFEAR b RS, ABUE
S} COPD @4, A4#A= Zahatol 4G ICS AHgAe] 9118119 &

7] R AE BARE ofd we} vk

H 4-18. ICS ALEAt st a&E0llA

kL E fluticasone,

A AAY T

-

R

Subgroup by medication
Fluticasone
Non—fluticasone

Budesonide
Non—budesonide

Subgroup by disease
With pneumonia history
Without pneumonia history

COPD
Asthma

ICS MDI

n (%)
20 (0.6%)
303 (0.7%)
0 (0.0%)
323 (0.7%)
87 (6.2%)
236 (0.5%)
134 (1.1%)
( )




el ekl s tidAke] #HE 2SS DPIT, MDITE E5FollA 19 mwksl

g vlal, A" AAHe] e A AAE SolAor A HAEC] DPI 4.9%,
MDIZ 6.2%= 493 =4tk 1 o522 COPD #xfo|A s WA E°] DPIT
1%, MDI* 1.1% =% #=3kt} 38 budesonide AF&AF & MDIwtol| A= #HlE 2Ajo)

0x10]7] wiZol FAHHAYE LF& 3 APH AEo] Bk

Fluticasone HIAREAFNA ICS 4 ARE&S HAdst A3} MDIw-o| DPITel H]
3 dlE WA o] 28(HR=2, 95% CI=(1.5, 2.6), p-value<0.001) =%t ICS
g2 9 gala 7 AEA FHEES BASE Ay A E MDITe] DPIT-o] 8]
HE A fge] 1.88(HR=1.8, 95% CI=(14, 24), p-value<0.001) =Skth
Fluticasone AH&# 2 budesonide H]AREAM A= ZA¥kd o= DPIate] H]sf MDI
ol HE WA el =& Aow Urdoy titE SAHCE FodA = &
Attt

A a9l 2w B A 47T FRE A" A APdE B24% 2
5ol A MDIre] DPLel Wl Hsd 24 g7t =& Ao yepsth ¥
I A= ket gl g4 COPD &
A% At ICS 74 &7 B VA5 sWEs BAS Adghe] &
ToskA vetstth #Hi® Al e Ao T
MDI=*e] DPItel w®la] #5248 9ol 1.8W(HR=1.8, 9% CI=(1.1, 3.2),
p-value=0.020)= =31, ICS 74 & gzt 54 FHFS BAS 2ol A
+ MDIx*e] DPIe] B3] H A fddol 1.7HH(HR=1.7, 95% CI=(1, 3),
p-value=0.059) =ttt #HlE Ao gl A9 ICS T4 &Ho=2 HAsH 43
o} ICS +4 &5 vdx 54 THIFS 2% 7jJJr°ﬂ/\1L MDI-¢] DPI-l|
Hls] #Hw wAl o] 1.681(HR=1.6 95% CI=(1.2, 2), p-value<0.001) =4 €}
W ot

COPD $katell A ICS 74 &%= BEAT 2y MDIwro| DPIxtol s #H7 2
A o] 1.6w(HR=1.6, 95% CI=(1.1, 2.3), p-value=0.016) =3k31, ICS +% &F
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Mtz

I YA EA FHEES BA% Ayt = MDITe] 1.5(HR=15, 95% CI=(1,
22), pvalue=0.035) =Sttt H2 FAloA] ICS 4 &3S HAS Aidre=
MDIe] DPIxzel Hlaf #Hl® A o] 199(HR=1.9, 9% CI=(1.3, 2.8),
p-value<0.001) #=%aL, ICS +4 &3 tida 54 sH=sE BAS AddAe
MDIv o] 1.99(HR=1.9, 9%5% CI=(1.3, 2.7), p-value<0.001) =%t} <I¥ 4-4>+=
bt StelamelA A HE BAE 2 Zoln, <% 45> Hed 5t

SIFNA T AE BAE Lezolu

H 4-19. ICS ALEXAL st O&F0IM E7(7Y HEH 2y 9|

R (95% CI) p-value

Subgroup by medication

Fluticasone
Unadjusted 1.3 (0.7, 2.4)  0.336
Adjusted for covariates? 1.4 (0.7, 2.5)  0.333
Adjusted for cumulative dose(continuous) 1.1 (0.6, 2.1)  0.740
égjsues(toegmfi%gggfnatey) and cumulative 11 (0.6, 2.1)  0.797
Non—fluticasone
Unadjusted 1.3 (1,1.7)  0.040
Adjusted for covariates!) 1(0.8, 1.3  0.834
Adjusted for cumulative dose(continuous) 2 (15,26 <001
égjsues(tcegmfi%rugggfnates1) and cumulative 1.8 (1.4, 2.4) <001
Non—budesonide
Unadjusted 1.6 (1, 2.4) 0.032
Adjusted for covariates!) 1.3 (0.8,2)  0.237
Adjusted for cumulative dose(continuous) 1.4 (0.9, 2.2) 0.103
égg%s(tggn{iahgggfnates1) and cumulative 11 (0.7.1.7)  0.612
Subgroup by disease
With pneumonia history
Unadijusted 1.3 (0.8, 2.1) 0.374
Adjusted for covariates! 1.1 (0.6, 1.8) 0.774
Adjusted for cumulative dose(continuous) 1.8 (1.1, 3.2) 0.025
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HR (95% CI) p-value
égjsues(toegmfi%gggfnatey) and cumulative 17 (1, 3) 0.059
Without pneumonia history
Unadjusted 1.2 (0.9, 1.5)  0.141
Adjusted for covariates!) 1.1 (0.9, 1.4) 0.367
Adjusted for cumulative dose(continuous) 1.6 (1.2, 2) <.001
égjsues(toegmfi%gggfnatey) and cumulative 16 (1.2, 2 <001
COPD
Unadjusted 1.2 (0.8, 1.7)  0.351
Adjusted for covariates!) 1.1 (0.7, 1.5)  0.795
Adjusted for cumulative dose(continuous) 1.6 (1.1, 2.3) 0.016
égg%s(tggn{iahgggfnates1) and cumulative 15 (1, 2.2) 0.035
Asthma
Unadjusted 1.34 (0.9, 1.9)  0.094
Adjusted for covariates!) 1.2 (0.9, 1.7)  0.232
Adjusted for cumulative dose(continuous) 1.9 (1.3, 2.8)  <.001
Adjusted for covariates! and cumulative 1.9 (1.3, 2.7) <001

dose(continuous)

Reference : DPI

1) gender, age, pneumonia history, respiratory disease, diabetes, malignancy, CKD, stroke,
heart, liver, CCl, hospitalization, outpatient visit, clinic type, systemic—corticosteroids

days, other immunosuppresives
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1) Fluticasone

Unadjusted

Risk of piumenia according 1o 105 deviee(lp_Univeriate)
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o <)) 60 0 20 150 180 © Y €0 « 120 =0 180
Days Days
2) Non—fluticasone
Unadjusted Adjusted
Risk of piumenia accerding to 108 device(nonf_univariate) Risk of plumoria according 1o IG5 device(nonip_adusted)
1.0 1.0
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1) HE oAHY Us &KX
Unadjusted

Risk. of Fneumoria according 1o ICS devics(ene his= 1)

7

Devics DPI — — MDI

Framoriagg

Adjusted
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Risk of Preumonia acoordng 1o ICS device(pne_his= 1
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Unadjusted Adjusted )
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3) COPD
Unadjusted

Risk of respimonia acoording 1o 1CS deviosespl_dis= 3

30
Dece —— DRI — — MDI

Adjusted

Risk of respiumenia sccerding 1o ICS devics(respi_dis=3)

Device. bPl — — DI

4)
Unadjusted

H4|

Risk of resgimonia according 10 ICS device(respi_dis= 4)

Risk of respiu ording 1o 1CS devica(respi_dis=4)
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4.1.2. ICS/LABA A2

4.1.2.1. tCHax} ME

o

r (

20099 1¥ 193¢ 2011 129 30¥7bA] ICS/LABAZ 309 o] A&
= 619,784 o)At} o] FollA oFEAAY 1 o]l ICS/LABAE 309 o]/ At
sk Abgh, 19 20A) mIRF EE 1004 23, AE uadAh e §Y98 oA AR
DPI9} MDIE FAldl ARS8 A 58 Al9st 23 EA01dA= DPIT 236,724
™, MDIT" 794578 ] ATH 1Y 4-6 TV FFRE AREA g V1A 54
S HSEEHAl e Sl Q19 HE EA A F 8
A SR AT 22 DPIv =
Ho) 5874 M wA S Aldsdch i Az wjHe] ¢td #x4= MDI 7
= F 3Wola, wiH FHEFEA divdAE DPIE 36,6907, MDI 7,9429 ©] At}

A

-

op

1o
ol

¢

B w

7} A& MDI-& 7]+=%

_

619,784 patients with prescriptions for inhaled corticosteroid and long acting [32-agonist
(ICS/LABA) for 30 days or longer between Jan. 1, 2009, and Dec. 31, 2011

374,307 patients excluded

- 140,495 previous prescriptions for ICS/LABA for 30 days
or longer during the year prior to the current initiation date
- 57,390 younger than 20 years, or age unknown

- 176,422 prescriptions for another inhaled respiratory
medication except ICS/LABA from initiation date to 180days

245477 new users of ICS/LABA between Jan. 1, 2009, and Dec. 31, 2011

808 patients excluded with both ICS/LABA MDI use and
ICS/LABA DPI use from initiation date to 180 days

236,724 |CS/LABA DPI users 7,945 ICS/LABA MDI users

73 4-8. ICS/ILABA ALBAH 27| ZRY wE WY 24 f4x 55%
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4.1.2.2. AFCH&R} I HEY

ICS/LABA AH&3#ol| A DPIe] Bt A& 53.141(SD=16.2)% 3, MDIT*> H3f
57.7A1(SD=172)% MDIx9 it Aol thh @wom, PAdo] DPIxolA=
389%, MDIZolA = 40.7%% 7 ol HlszshAl ExHeo] Sslh A¢ A9
DPIto] 3%, MDIT*o] 44%%= MDIFol A tha =

hadzke] Al EAoA 3F7]1E3 5 COPDeF o] tigate] ofF 909%0]/d
Bt Aoz YERTHCOPD: DPIT 27.3%, MDIT 33.1%, 21 DPI* 62.8%,
MDI 585%). W3 Zs sWdwAs WHig> DPIw 2.1(SD=16), MDIr
24(SD=1.8)]th. Fx¥-S DPIT 165%, MDIT 20.5%% MDITo| © =gkch

SFEAIAUZHE 180Y olu] olso]&-S Ay Hu, Hit JUslsE= DPIT 0.3
3](SD=1.0), MDIz* 043](SD=1.1)= FAFstSlaL, Ht sl DPIT- 286
3], MDI* 30.73]2 Tha Zo|7F AAth AFdldzbse] o] &3 o573 T
ofdel ¢F 62% oo R W H|FS AT udAte] VAEAR T A
A3 o]golg SelA DPL, MDI F w7+ 2Fo]7} gtk

DPI* 2 MDI 1Fe] 7IAEAAE fFARHA 8h7] flete], Ad, A% (54D, 7
A3 A T ATE AUFE o] gste] wA S AAE
w3 AR o] FWFEdA 7IA5G] A7t gl Ao ® yEhyth AR

3}

WA AR A8 5ol AEBEe] folgtEe] folF Aow ol

u, 78k AololMe B 10% mRke® DPISF MDI 7 w3F ¥ o] 3ol
ot A F9E Al

4.1.2.3. HAFCHY A2 FEAE

ICS/LABA AHgaol A DPIE# MDITe 98 oAl Addet w283 A
Az Rol=o] ARGHS Ay BW ICS/LABA Hif AWdsel Hit w483
DPIFol A= 488YU(SD=34.3), 21,956.6(SD=19547.8)°]%1al  MDIToll A+ 41
(SD=26.5), 31,461.3(SD=24,155.9) % ICS th#} Ao A e} w7kx & MDIwo

Fol vl o B £3% AMEStE AoR® YRt AAsEHRo|= kA
4= DPIT 3639, MDI* 405 0] 21t

AE Wi $ol= ICS/LABA vt FHE%2 DPIT- 225689(SD =
20,284.6), MDIx  31,456.1(SD=24,152.8) 2 o} #3] MDIwo] =9kth viA st oAt
o] AAalzERol= Hir U= DPIT 38.8%, MDI 4059 0] it}

)
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ICS/LABA AH&ell Al &947] T7d w7 2L <GE 4-9>¢F 224, DPI
A 29137(1.2%), MDIZ-oll A 1339 (1.7%)0ll 4 H&@o] sty oFEA 2 =5
B #Hgo] wAyslr kAol Hir 7]k DPIE 74.29(SD=53.0), MDI< 705
(SD=536)°11tt. ICS/LABA A&l A ICS Abg<tol Hls] wldo] o @o] oAl

w3 & BEX Ao HlE wA-S DPIT 451%(1.1%), MDI* 1319 (1.6%)°] %)
W71 7-e- DPIT- 73.9%U(SD=525), MDI++ 69.8%

=
W OTAE R A A1 fAbs

H 4-22. ICS/LABA ALEXAL & DPIZt MDIZ2| #E L4 E

Total Individual matching
ICS/LABA DPI ICS/LABA MDI ICS/LABA DPI ICS/LABA MDI
n (%) n (%) n (%) n (%)
Pneumonia 2913 (1.2%) 133 (1.7%) 451 (1.1%) 131 (1.6%)
Follow—up period
742 705 739 69.8
Mean+SD +53.0 +53.6 525 +53.6
Median(Q1, Q3) 63 (25,120) 57 (25,110 67 (25,120 56 (24,110)

ICS/LABA AH&elA 5471 T/ #A9 A4S S g o=z #2438
Ak 1 A T BA oF-e #Agle]l B Aol A MDIel A DPI-ol] H]
3 HF B o] FAIASRE fFolshA w2 o ®E yEiyith ICS/LABA 4
S5 ddA 54 FHFS 2A43% A7, MDITre] DPIwtel vls] #lH HA9d
o] 1L6MI(HR=1.6, 95% CI=(1.3, 1.9), p-value<0.001) *

Al e gzl e F97 FFE A s BT BAHOE FosH
MDIo] DPItel wlaf #Hw oA $3do] =okth ICS/LABA 483 it
EA FHaks BA% Ay MDITe] DPIwol| Hls] #8239 glo] 1,681 (HR=1.6,

_



95% CI=(1.3, 2), p—value<0.001) =t} <2 4-7>& FEAIZUZHE 180Y o]
| 7 74 d9 $AEe aEZE FHES BAGSHH] &S v
4-8>2 ICS/LABA FAAMEHY TS HAYS uo] 3

2)
=
WAE e zolt,

H 4-23. ICS/LABA At&Xt & DPIZZt MDIZ2| @3 L4 9 H

Total Individual matching
HR (5% C) 1 pvdue HR(B%C)2 pvdue
Unadjusted 1.8 (15,22 <001 1.5 (1.2,1.8 <001
Adjusted for covariates 1.4 (11,16 <001 1.4(1.1,17 <001
Adjusted for cumulative dose(continuous) 2 (1.7,24) <001 1.6 (1.3, 2) <.001

Adjusted for covariates and cumulative dose 1.6 (1.3, 1.9)  <.001 1.6 (1.3, 2 <.001

Reference : DPI
Adjusted for covariates
1) gender, age, pneumonia history, respiratory disease, diabetes, malignancy, CKD, stroke, heart, liver, CCl,
hospitalization, outpatient visit, clinic type, systemic—corticosteroids days, other immunosuppresives
2) diabetes, malignancy, CKD, stroke, heart, liver, hospitalization, outpatient visit, clinic type,
systemic—corticosteroids days, other immunosuppresives

Rizsk of Prneaumohnia according to (COESLABMN device

Device — DRI — — MDI

T T T T T T T
(o] 30 (=] k=0l 120 150 h=1e]

Number
at Risk

(cumuistive 0 day 30 day 60 day 90 day 120 day | 150 day | 180 day
incidence
rate)

DPI  [236,724 (000) 236081 (027) 235651 (045): 236,346 (0.58) 235,065 (0.70):234,802 (081): 234531 (09
MDI (7,945 (0007,901 (057,877 (087,857 (1.11)7,841 (1.31)7,830 (1457812 (167)

3% 4-9. ICS/LABA ALE8X &7 7Y 53 #HF LM E(unadjusted)
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ICS/LABA A&7l A F971 E7e we #As 2Ad oigh sh9l 1w 412
oFE R fluticasone AR&AM dia EAshal, HEEEE HEH AAY {9
COPD 3tA}, H23katz Fslste] #4185 th ICS/LABA AHE-ALS] SHF- 1450 A

o F71 7 A BAES oy ®oF 2o

~

H 4-24. ICS/LABA ALEXAL st E0AM 7] SFYE 3 LME

ICS/LABA DPI ICS/LABA MDI
n (%) n (%)

Subgroup by medication

Fluticasone 1,702 (1.0%) 133 (1.7%)
Subgroup by disease

With pneumonia history 504 (7.1%) 40 (11.4%)

Without pneumonia history 1,689 (0.7%) 93 (1.2%)

COPD 897 (1.4%) 62 (2.4%)

Asthma 930 (0.6%) 52 (1.1%)

Oi5-2e] shelaw oidzke] dE T ES DPIT [F EFoll A 1~2%¢l )
Hla] dH=E Aol e Rl = Sojdow e whEo] DPIT 7.1%, MDIT

g
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114%% 34338 =qrh 1 3o 2 COPD 2xpol A 7 AEo] DPI 1.4%,
MDI* 24%% =3kt

2) Y7l SRY HY LY AY

Ju

ok

ICS/LABA tid7te] shel2wold 4717 S7d dd 24 fde 4% 4
I FEAY Aael v R gl 1A ool Blgle] BE &kl Lol A MDIT
o] DPIxrell Hlal #d A 9j3do] BAF SR fFolatA w& o= YERTh

Fluticasone AR&Atoll A= ICS/LABA 488 2 At 7|ASA &S B
4% A3 MDIro]l DPIel sl #15 2 91go] 1
1.8), p—value<0.001) =<t}

A &9l 2w EAA F47IT FRE A" 24 S
HAHo] Q= At A ICS/LABA 2823 tidat 54 svid B4 % MDI
o] DPI%OH Hisl] #l5 @A 9ol 1L7HI(HR=1.7, 95% CI=(1.2, 1.3), p-value
=0.002) =kom, HH HAHo] gle SAM = ICS/LABA F4 &7 oAt
54 W% 1Y $ MDIwo] DPIwel Hlaf #H7 2H f3do] 1.6¥(HR=1.6 95%
CI=(1.3, 2), p-value<0.001) =A vtebs:

COPD #Atel| A= ICS/LABA 4853 tidxt 54 F¥s By £ MDIv-©]
DPIol] Hla] 1.6W(HR=1.6, 95% CI=(1.2, 2), p-value<0.001) =9tom 2 3z}
o M= ICS/LABA 4822 gzt 54 W= B4 5 MDIx o] DPLTol| vl
1.6W(HR=1.6, 95% CI=(1.2, 2.2), p-value<0.001) =t} <19 4-9>% 7+ 911
woldel 4 Hd 2aE g Zo|t)

H 4-25. ICS/LABA ALEXL stel 2 F0AM Sl7I7Y #EH 4y A

R (95% Cl) p-—value

Subgroup by medication

Fluticasone
Unadjusted 1.8 (1.5, 2.1)  <.001
Adjusted for covariates? 1.4 (1.1, 1.6) <.001
Adjusted for cumulative dose(continuous) 19 (1.6, 2.3) <.001
Adjusted for covariates! and cumulative 1.5 (1.3, 1.8) <001

dose(continuous)

_61_



& 7| 2R 2EH R AH20|E ALEO| wE BESol tie

o
0z
B
¥
-

HR (95% CI) p—value

Subgroup by disease

With pneumonia history

Unadjusted 1.7 (1.2, 2.3)  0.002
Adjusted for covariates? 1.3 (1.0, 1.8)  0.097
Adjusted for cumulative dose(continuous) 2.1 (1.5, 2.9) <.001
Adjusted for covariates? and cumulative 1.7 (1.2, 2.3) 0.002

dose(continuous)

Without pneumonia history

Unadjusted 1.7 (1.4, 2.1)  <.001
Adjusted for covariates? 1.4 (1.1, 1.7 0.002
Adjusted for cumulative dose(continuous) 1.9 (1.5, 2.3) <001
éggés(tggmfi%ruggg)ariates” and cumulative 1.6 (1.3, 2.0) <001
COPD
Unadjusted 1.7 (1.3, 2.2) <.001
Adjusted for covariates? 1.3 (1.0, 1.7) 0.039
Adjusted for cumulative dose(continuous) 2.0 (1.5, 2.5)  <.001
éggtés(tggng‘i%ru chg)ariates” and cumulative 16 (1.2, 2) <001
Asthma
Unadjusted 1.8 (1.4, 2.4) <.001
Adjusted for covariates? 1.4 (1.0, 1.8) 0.031
Adjusted for cumulative dose(continuous) 2.0 (1.5, 2.6)  <.001
Adjusted for covariates’ and cumulative 1.6 (1.2, 2.2) <001

dose(continuous)

Reference : DPI

1) gender, age, pneumonia history, respiratory disease, diabetes, malignancy, CKD, stroke,
heart, liver, CCl, hospitalization, outpatient visit, clinic type, systemic—corticosteroids days,
other immunosuppresives
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AZRE AFARAA 20099 19 19HEH 20119 129 31974 F44 oA
(DPI == MDDE 30¥ o] ARk 7134 245 dxbs 94,2139 o)l o &
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7184 FEATS 7R 98 oAl AgA T okm AEY o]F Aol AR
FAp= 75257 (12.0%) 011 0™, of= Al (£159)), 1% ), A4, oFE Az

94,213 bronchiectasis patients with prescriptions for inhaled respiratory medication for 30
days or longer between Jan. 1, 2009, and Dec. 31, 2011

31,683 bronchiectasis patients excluded

- 30,990 previous prescriptions for inhaled medication for
30 days or longer during the year prior to the current
initiation date

- 693 younger than 20 years, or age unknown

62,530 new users of inhaled respiratory medication in bronchiectasis patients

7,525 patients who were diagnosed with hemoptysis

1,345 hemoptysis patients excluded due to no matched
controls

6,180 patients with hemoptysis matched with 27,486 controls

g 4-12. EMU YA 4E S8
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4.2.2. APCHAXL 7| HEM

AT gz VA F oiANSRE 18 548 Avnd, Ag
& 3437 (55.6%) 3 152507 (55.5%) 0] om, 13
of S 643419 6454 tE AE LAl Al COPD #HAk= 3,7839(61.2%), &
2 S A= 1,246%(20.2%) 01 oH, el A= COPD A= 16,836% (61.3%),
2] Ak 5,695 (20.7%) 0] Atk
R s AY aggto|  Hito] 35(SD=24), thEutolA Hifol
29(SD=2.1)0.& F i3t FAHSE {Folk ato|rh Alow, A WALl FhA)
Fawrdste] o BeS & 4 Atk @S A wdAlrel A 2,046W(33.1%),
Zaroll A 76489 (27.8%), &2 A ATl A 87678 (14.2%), thEatel A 1,935t
(72%)011om, Tk Ao A whAFol A 346W(5.6%), thEwelA 8907
(32%), AAHL A" BTN 1585(256%), ol 6,005%(21.8%)°]
ok 7h gk A wAao A 2,118(34.3%), 1‘41&?01]*1 74489 (271%) 0.2 F

[98)

X
>
off

T
i)

o

=

r U

2

1o

oF,

Al

R A

A3FE 1.231(SD=22), thx+ 219 Hit AdA3FE 093(SD=1.8)°]oH, =
I e WHESISE A dATl A 42.63](SD=36.7), tixa-olA 38.73](SD=36.1)
ot &5 W SlgE AY WAl A i 0.73])(SD=1.6), txtoll A HiF

053/(SD-14)2 elRol§4x Awzor Ag dazos wetae & + 3

0.

E 4-26. A2t di=7e 7K EN

Hemoptysis Control
(N:6,180) (N:27,486) p—value*
n (%) n (%)
Sex
Male 3,437  (55.6%) 15,250  (55.5%) Matched
Female 2,743 (44.4%) 12,236 (44.5%)
Age!
Mean=SD 64.3 *11.5 64.5 *11.5 Matched
Median(Q1, Q3) 66.0 (57,73) 66.0 (57,73)
20—49 687 (11.1%) 2,912 (10.6%)
50-59 1,246 (20.2%) 5,711 (20.8%)
6069 2,027 (32.8%) 8,760  (31.9%)
>70 2,220 (35.9%) 10,103 (36.8%)
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Hemoptysis Control
(N:6,180) (N:27,486) p—value*
n (%) n (%)
Charlson comorbidity index?
Mean=SD 3.5 =*24 29 =£21 <.001
Median(Q1, Q3) 3 (25 2 (1,4
01 1,227 (19.9%) 8,028 (29.2%) <.001
2-3 2,475  (40.0%) 11,244 (40.9%)
>4 2,478  (40.1%) 8,214  (29.9%)
Respiratory disease? Matched
COPD (J41-J44) o o
with/sithout asthime 3,783  (61.2%) 16,836  (61.3%)
Asthma (J45—46) only 1,246 (20.2%) 5,605 (20.7%)
Other repiratory disease 1,151 (18.6%) 4,955 (18.0%)
Comorbidities?
Diabetes (E10—-E14) 2,046 (33.1%) 7,648 (27.8%) <.001
Malignancy except lung o o
cancer (C00—CY7, ot C34) 876  (14.2%) 1,985 (7.2%) <.001
Chronic renal disease o o
(N17-N19 or dialysis) 346 (5.6%) 890 (3.2%) <.001
Heart disease (120—125, 150) 1,585 (25.6%) 6,005 (21.8%) <.001
Liver disease (K70—K77) 2,118 (34.3%) 7,448  (27.1%) <.001
Health care utilizationd
Number of hospitalization
Mean®SD 1.2 =£22 09 =*1.8 <.001
Median(Q1, Q3) 0 02 0 (0,1)
0 3,343  (54.1%) 17,069 (62.1%) <.001
1 1,267 (20.5%) 5,268  (19.2%)
>2 1,570 (25.4%) 5,149  (18.7%)
Number of outpatient visit
Mean=SD 426 *36.7 38.7 £36.1 <.001
Median(Q1, Q3) 33 (19,54) 29 (16,49
<15 990 (16.0%) 5811 (21.1%) <.001
15-30 1,809  (29.3%) 8,468 (30.8%)
31-50 1,672 (27.1%) 6,685 (24.3%)
> 50 1,709  (27.7%) 6,522 (23.7%)
Number of emergency room visit
Mean=SD 0.7 *16 05 *1.4 <.001
Median(Q1, Q3) 0 (0,1) 0 (0,1)
0 4,144 (67.1%) 20,434 (74.3%) <.001
>1 2,036 (32.9%) 7,062 (25.7%)

* p—values were derived from independent t—test for continuous variables and Chi—square test
for categorical variables, respectively.

1) Age at initiation date

2) During 1—year period before index date until index date

3) Within 1—year prior to index date
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AW AT 2T WEFE A8 AuH, F3uA S AR BT
19978 (3.2%), tlz=oll A 4778 (1.7%) 0.2 Ad WA A STAHoZ 72t
A ek A ATl Ay 2ERel= Pt AWAFE 2169(SD-302), U
Fol A Wit APAFE 194A(SD27)R AY WARAA APAFT A0

= =
H, Al e Role A S5 Ad Aol it 357.3mg(SD=772.2), thx

oA it 279.6mg(SD=541.7)% 8 urito] A T4 fFo] t] BSL o = g
ot SRz, Al AEe AP AT Rt AR feolg
zhol= AT
¥ 4-27. EXZ2o i x=7e| HEUE ALE
Hemoptysis Control
(N=6,180) (N=27,486) p—value*
n (%) n (%)
Anticoagulant?) 199 (3.2%) 477 (1.7%) <.001
Antiplatelet!) 740 (12.0%) 3,202 (11.6%) 0.473
Number of Antiplatelet?)
Mean+SD 12 *04 1.1 04 0.001
Median(Q1, Q3) 10,1 1 (1)
0 5321  (86.1%) 23,899 (86.9%) <.001
1 716 (11.6%) 3,146 (11.4%)
>2 143 (2.3%) 441 (1.6%)
Fibrinolytic agentd) 2 (0.0%) 3 (0.0%) 0.229
Systemic—corticosteroids prescription days¥
Mean+SD 216  £30.2 19.4 +£27.8 0.002
Median(Q1, Q) 8 (3,25 8 (3,21)
0 3,815 (61.7%) 17,858  (65.0%) <.001
1-30 1,865 (30.2%) 7,825  (28.5%)
»30 500 (8.1%) 1,803  (6.6%)
Systemic—corticosteroids cumulative dose?
Mean+SD 357.3 *772.2 279.6 tb541.7 0.002
Median(Q1, Q3) 133 (50,368.3) 115 (45,300)
0 3,815  (61.7%) 17,858  (65.0%) <.001
1-100 1,032 (16.7%) 4,437 (16.1%)
101-300 642 (10.4%) 2,800 (10.2%)
»300 691 (11.2%) 2,391 (8.7%)
Other immunosuppresives4) 0 (1.5%) 322 (1.2%) 0.066

(including TNF—alpha)
TNF, tumor necrosis factor
* p—values were derived from independent t—test for continuous variables and Chi—square test (others) or
Fisher s exact test (fibrinolytic agent) for categorical variables, respectively.

1) Within 1—month prior to index date

2) Number of generic name within 1—month prior to index date

3) Within 2—week prior to index date

4) Within 3—month prior to index date
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Ay DA 2o A index date olﬂ 90 olul FYE& oFAl AHE BEE
AW B ICS, SABA/SAMA, LABA AHEL 5 oA fAbsklth ICS/LABA,
SABA, LAMA, SAMA+ A8 AT A AMEEo] Thh =S
W B4 A ICS/LABAS AMEEA] o8 ol nls] AME3 ol e A vy
913 o] LIMI(OR=1.1, 95% CI=(1, 1.2), p-value=0.018) E%tom SABAES A3}~
e ol vl ARES wellAe A w3 913e] 1.3u(0OR=1.3, 95% CI=(1.2,
15), p-value<0.001) ¢ttt 22]a LAMAS AME38hA] @& o Hls) AR&3 o
A= A WA $3e] 1281(0R=12, 95% CI=(1.1, 1.4), p-value<0.001) ke
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43,908%8 (3.4%) 01 0.1, A7 (£5A]),

hypertension medication for 30 days or longer within
1- year before pregnancy or 4-month to 12-month

13,633 excluded with previous prescriptions for

after delivery

1
e

1,293,648 pregnant women

1=}
Qan

1

ICS ¢F

/\g 3
T

=

aF
43,908 patients with PIH matched with 219,534 controls

A g oA 2009 B 2011 Abole] @Al 13062817 5 4

[e]

ol 2 599 thzaro] v
b ghA} 439088 0] 219,534 9] it} o] HATHLHE 4-11).

H
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1,306,281 pregnant women between Jan. 1, 2009, and Dec. 31, 2011
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o EA oA Al H 67l Bt FUE 1HA A AR
103%‘(0.23%), 2ol A= 5099 (0.23%) 010tk A= w8 HAy el H
2] = 3361%(7.65%), T A= 135987(30.97%)01 Q.01 thxToll e
A2 B 168027 (7.65%), B Ak 67,984 (30.97%) 0] 2tk

ol oA AT HAAHe] = A= AAFE PG LAYl A 898
8(2.06%), tZ 9577(0.44%)°1 k. d2l7|7ket tEe dal A 1d kel 7

“
A AR AP A, AATES 94

-

p
ul
2
do
k1
k]
i)

i, %

zol A 2659 (0129), FAAFAZTRE 5 f08 @ J5Fe QAR
A AEA 147 (0.03%), Tl A 229 (00192 PAFE A WA o
A tha Egith AR eobug Feh: JAFE 1AY BTN 893

(0.20%), thz=atell A 13878(0.06260) 0. = A= et HA

A wske Al

PIH Control
(N:43,908) (N:21 9, 534) P—valuex*
n (%) n (%)
Age”
Mean+SD 30.72 *4.16 30.76  *4.14 Matched
Median(Q1, Q3) 30 (28,33) 31 (28,33)
<20 304 (0.69%) 1,770 (0.81%) Matched
20—29 16,705 (38.05%) 80,240 (36.55%)
30—-39 25,802 (58.76%) 133,125 (60.64%)
>40 1,097 (2.50%) 4,399 (2.00%)
(A months prior fo 403 (0.23%) 509 (0.23%)  Matched
Preeclampsia in a previous pregnancy? 898 (2.05%) 957  (0.44%) <.001
Asthma?d 3,361 (7.65%) 16,802 (7.65%) Matched
Chronic kidney diseased 89 (0.20%) 265 (0.12%) <.001
atea thiomoooniia (D8 & Dea G 14 (0.08%) 2 (0.01% 0001
Vascular or connective tissue disease 341 (0.78%) 1879 (0.86%) 0.097

(M05—M6,M32)3)
Diabetes mellitus (pregestational and 13,598 (30.97%) 67,984 (30.97%) Matched

_87_
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PIH Control
(N=43,908) (N=219,534) P—value*
n (%) n (%)
gestational) (E10—E14,024)3
Hydrops fetalis (P56,P83.2,036.2)3) 8 (0.02%) 82  (0.04%) 0.477
%Jpnéegggjlér)wsd fetal growth restiction 89 (0.20%) 138 (0.06%) <001
Hydatidiform mole (235.1,039.2,001)3 141 (0.32%) 593  (0.27%) 0.064
Multiple gestation (030—31,084,237)% 1,168 (2.66%) 6,016 (2.74%) 0.346
Health care utilization?
Visited respiratory specialist during pregnancy
Mean+SD 0.02 *0.21 0.01 *0.18 <.001
Median(Q1, Q3) 0 (0,0 0 (0,0
0 43,507 (99.09%) 217,641 (99.14%) 0.576
1 291 (0.66%) 1,374 (0.63%)
=2 110 (0.25%) 519 (0.24%)
Visited gynaecoologist specialist during pregnancy
Mean+SD 11.31 £.4.96 10.68 £5.31 <.001
Median(Q1, Q3) 10 (9,14) 10 (8,14)
0 53  (0.12%) 1,228 (0.56%) <.001
1-9 16,467 (37.50%) 91,139 (41.51%)
10-14 17,749  (40.42%) 79,474 (36.20%)
> 15 9,639 (21.95%) 47,693 (21.72%)

*p—values were derived from independent t—test for continuous variables and Chi—square test for
categorical variables, respectively.

1) Age at delivery date

2) From cohort entry date

3) Within 88 weeks prior to delivery date

4) Within 40 weeks prior to delivery date

4.3.3. AFCHEAI2] GEAIS

2

o} index date ©]# 180¥ &<t
} AR, JAFE 28 BT E ICS/LABA AME-o] 69

14(0.16%), ICS AMg-o] 18%(0.04%)°]%om, thzatoll A= ICS/LABA AFgo] 2

4(0.12%), ICS AFgo] 867 (0.04%) 0.2 EAH o2 {23 o= Ho|x gk}

o
IT

b
=
m {
o =%
o
L
0
Ml
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2
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juls
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o
off
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oo 1%
12

Lo
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HAFe adel WATte] ICS Wit 74 &% 62.5mg(SD=1,678.0), EHZ‘_ELOHH
+ 434mg(SD=1,2486) 2.2 ¢Alf% ¥ DA A9 F2 &3] o BWEE
& Uk AR nEt AT FRELA DA AR 7”3(0.02%), iz
o 957(0.04%)e1 e HAAHZo|=E ARES 849(019%), xS 3244



0.15%) 0.2 EAA o=
Al A 6719 Fore] WEofE
ot WA o A=

otz
FAACR o3t ol

$el7k Aol 7k Uepith,

ICS/LABA A}-&-©]

]
2o A A geFol o Al vEhyh

AHES AT EW
867 (0.20%), ICS AH&-°] 19%8(0.04%)°] 21
7778(0.04%) 0. &
S WA ICS A
4,994.3mg(SD=228636.1) . tj

U8 ok A

ol A= ICS/LABA AR&-o] 4227(0.19%), ICS AF-&-©]
Holx| gt A=
&3S 4,6386mg(SD=20,9442.0), thz=wol| A=

=

op

SRR

PIH Control
(N=43,908) (N=219,534) P—value
"% " %) '
During pregnency (within 180 days prior to event date)
Inhaler medication uses”
Neither ICS nor LABA 43,821 (99.80%) 219,174 (99.84%) 0.226
ICS with LABA 69 (0.16%) 274 (0.12%)
ICS without LABA 18 (0.04%) 86 (0.04%)
ICS MPRY
0 43,733 (99.60%) 218,610  (99.58%) 0.001
0< <0.3 135 (0.31%) 814 (0.37%)
> 0.3 40 (0.09%) 110 (0.05%)
ICS cumulative dose?
Mean+SD 62.5 +1,678.0 43.4 +1,248.6 <.001
Median(Q1, QJ) 0 (0,0 0 (0,0
0 dose 43,733 (99.60%) 218,610  (99.58%) 0.013
0< <15,000 99 (0.23%) 628 (0.29%)
>15,000 76 (0.17%) 296 (0.13%)
LTRA use! 7 (0.02%) 95  (0.04%) 0.008
Systemic—corticosteroids use? 84 (0.19%) 324 (0.15%) 0.033
SABA Prescriptiond
Mean+SD 0.0 *0.1 0.0 *0.1 <.001
Median(Q1, QJ) 0 (0,0 0 (0,0
0 43,831 (99.82%) 219140  (99.82%) 0.362
1 60 (0.14%) 333 (0.15%)
> 17 (0.04%) 61 (0.03%)

Before pregnency (within 180 days prior to pregnency)
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o

PIH Control

(N=43,908) (N=219,534) P—value
%) " %) '
Inhaler medication uses®
Neither ICS nor LABA 43,803 (99.76%) 219,035 (99.77%) 0.705
ICS with LABA 86 (0.20%) 422 (0.19%)
ICS without LABA 19 (0.04%) 77 (0.04%)
ICS MPR®
0 43,672 (99.46%) 218,293  (99.43%) 0.440
0< 0.3 198 (0.45%) 1,004 (0.46%)
> 0.3 38 (0.09%) 237 (0.11%)
ICS cumulative dose®)
Mean+SD 4,638.6 £209,442.0 49943 +228636.1  <.001
Median(Q1, Q3) 0 (0,0 0 (0,0
0 dose 43,672 (99.46%) 218,293  (99.43%) 0.3%
0< <15,000 143 (0.33%) 802  (0.37%)
15,000—<30,000 93 (0.21%) 439 (0.20%)
LTRA use? 44 (0.10%) 187 (0.09%) 0.331
Systemic—corticosteroids use®) 52 (0.12%) 301 (0.14%) 0.329
SABA Prescription?
Mean=SD 0.3 =*147 02 *16.8 <.001
Median(Q1, Q3) 0 (0,0 0 (0,0
0 43,784 (99.72%) 218968  (99.74%) 0.568
1 9% (0.22%) 450 (0.20%)
> 28 (0.06%) 116 (0.05%)

PIH, pregnancy induced hypertention; ICS, inhaled corticosteroid; LABA long—acting inhaled B2 agonists;
MPR, medication possession ratio; LTRA, reukotriene receptor antagonist; SABA, short—acting inhaled B
2—agonists

*p—values were derived from independent t—test for continuous variables and Chi—square test for
categorical variables, respectively.

1) Prescription for at least 30 days within 180 days prior to event date

2) 140mg or higher within 180 days prior to event date

) Prescription days/30 days within 180 days prior to event date

) Within 180 days prior to event date

) Prescription for at least 30 days within 180 days before pregnancy

) 140mg or higher within 180 days before pregnancy

) Prescription days/30 days within 180 days before pregnancy

)

3
4
5
6
7
8) Within 180 days prior to before pregnancy
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4.3.4. EYUS AHR0|S0 ME YNFE THE LN Y

4 et AT g Z27toll A index date oA 180 oWl &F-E oA
£ BXE AHRY ICS/LABA, ICS AME2 7 wollA] ALk th TRk
Az} 1ICS¢} ICS/LABAE 3] AREalA] g ool Hl3] ICS/LABAS AHE-3F o3}
ICSE Y=oz AHE3 oA dAFE 8 WAL 1.38(0R=1.3, 95%
CI=(0.97, 1.69), p-value=0.079), 1.191(OR=1.1, 95% CI=(0.64, 1.77), p—value=0.810)
= vetw oy, AASR folshA] Ut
HE ES HAS T ICS/LABAE AH&gh 72 ICS¢F LABAE 73] AF&-31A
= udet Aol 14wl(OR=14, 9% CI=(1.05, 1.87),
p-value=0.023) =okomn] W8 oFE Wl ofel A, LAY, IHAHAIATF
T 5 Y A VS5 F, HolrE, ddEEY "ol ol 247, 95
o8-S B3 F ICS/LABAE A3 72 ICS9 LABAE 3] AMESHA] &2
ol e dAlE Ee WAo] 1.38](0R=1.3, 95% CI=(1.0, 1.8), p-value=0.049)

=T 8 ke, VIASA, A e AFES BAR Foll= ICS/LABAS ARESE

lz]

T} ICSE @502 ARESE oA il nded A2 13HI(OR=1.3, 95%
CI=(1.0, 1.8), p-value=0.054), 1.1¥§(OR=1.1, 95% CI=(0.65 1.85), p-value=0.733)

FlakA et
A ™Y T tfxatel A index date o] 180U oWl ICS oF=4A]
of me AT BFG WS W Ak, dWF BN ICSE A A

BobA] &2 el HIE 0 o4 0.3 Rkl A 0.891(0OR=0.8, 95% CI=(0.69, 1),

p-value=0.051), 0.3 ®t} & -5 1.99(OR=1.9, 95% CI=(1.3, 2.79), p-value=0.001)
2 QARE LAY WA Fo] A ehu

M bR AR FOICS FRaAN&e] 03 nrp 2 PolA JNFE 1
et ®Ayo] 228](0OR=2.2, 95% CI=(1.45, 3.29), p-value<0.001) =¢kom, W& o=
B oheh A, WA, FAAFAZFE & HAH A 715F, Hobs

= H
p-value<0.001) =Stk W& k&, 7|AEA, JA & AFES HAS £ ICS oF=
AAH]&o] 0.3 B} &
358), p-value<0.001) =k},

o



AAF= 8t WA giETol A index date oA 180 oWl ICS w4 &%
o wet JAlfE ¥} WS vl A3, dsr FA4 4 ICSE 48] A3t
A% el BlE] 0715000mgl H-%- 0.891(OR=0.8, 95% CI=(0.64, 0.98),
p-value=0.030), 15000mge]’d<l T4 1.3¥1(OR=1.3, 9% CI=(1, 1.69)),
p-value=0.053)Z YAF= ¢ A Yol =4 YETh

HE eSS By 3 £ ICS w8830 0715000mge! oA dAlFE a2dgt
Aol 0.8HI(OR=0.8, 5% CI=(0.64, 0.99), p-value=0.04), 150000’ <*ollA 1.4u}|
(OR=14, 9% CI=(1.06, 1.8), p—value=0.016) =¢rom, W8 =R ofye} A=,

Ad 7155, HolrE, A& ot
W gl 2A71H, 9Rol&s EAT F ICS A EFo] 0715000mgdl -5
0.89(OR=0.8, 95% CI=(0.64, 0.99), p-value=0.037), 15000mgo]’d<l oA 1.44]
(OR=14, 95% CI=(1.02, 1.81), p-value=0.034) 44X &} WA o] =7
Uelsth M8 oFE 7IAEA, #3A = ARES BAL = ICS FAE o
0715,000mg?) A% HYAFE= TEF Aol 0.8u(OR=0.8, 95% CI=(0.64, 0.99),
p-value=0.042), 15000mge]’d<l oA 1.381(OR=1.3, 95% CI=(1.01, 1.79),
p-value=0.043)2 EA A o2 Fo8HA EA e

AN, IHAZATITT 52 dE &

N
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(DPI & MDDE 302 o4 Abga 84 10361199012 o5 5 oFg A%
o o]d 197 FAE oS 309 ol ALEF TR 222801, oFE A2k o7
1z A Asto] gl 84 587827, Aol 204 Hwkol Ay AsulAkel 84

kA 28k A= FHF 6259269 0] 3

TYE oAl AR T okE A o] FAAEA o] g $hAb= 1211078
(1.9%)0]om, ks Az (£15Y), A= (£54]), 4™, index date ©]d 1d ©]u
1 FHI110-115), F=(E10-E14), COPD(J41), &4 AEF(120, 125), 7IepFH %
(FubEl 2= Al s 100-109), A= Al Alsebdst 9l FAW(I30-152) #, 2
EHRIHAS(0-1, 2-3, =45 WIAWFE st FHu 5949 x| wHHEE
S AAE A3, 12,110% 5 11,0547 0] 47,8157 ] thxa 2 wjo] =L
H 4-12).

F

1,036,119 patients with prescriptions for inhaled respiratory medication for 30 days or
longer between Jan. 1, 2009, and Dec. 31, 2011

410,193 patients excluded

- 221891 previous prescriptions for inhaled medication for 30
days or longer during the year prior to the current initiation date
- 58782 patients who were diagnosed with cardiovascular
disease during the year prior to the current initiation date

- 129520 younger than 20 years, older than 100 years, or age
unknown

625,926 new users of inhaled respiratory medication in patients

1,056 patients excluded due to no matched controls

11,054 patients with acute myocardial infarction matched with 47,815 controls

a8 4-14, MU HA ™ SEE
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7| 2K AN 8 AHZ0|E ALSof| w2 g S0 cHsh Mufedy
Acute myocardial
, ] Control
infarction P—value*
(N=47,815)
(N=11,054)
n (%) n (%)
COPD? 6,278 (56.8%) 27,278  (57.0%) Matched
Respiratory disease?-d
TB—lung (B90) 403 (3.6%) 1,486 (3.1%) 0.008
Bronchiectasis (J47) 697 (6.3%) 2,802 (6.0%)
Asthma (J45—46) 7,584 (68.6%) 33,393 (69.8%)
Other respiratory disease 2,370 (21.4%) 10,044 (21.0%)
Comorbidities?
%ﬁ{?@ﬁ{g“ﬂrdﬁgf@gi) 1174 (10.6%) 3,410 (7.1%) €.001
Dyslipidemia (E780, E789) 2,573 (23.3%) 8,971 (18.8%) <.001
Concomitant medication?
ACEI/ARB 3,567 (32.3%) 16,588 (34.7%) <.001
Beta—blocker 1,848  (16.7%) 7,891  (16.5%) 0.584
Statin 2,190 (19.8%) 10,178 (21.3%) 0.001
Aspirin 2,665 (24.1%) 11,449 (23.9%) 0.715
Thiazide 2,092 (18.9%) 9,904 (20.7%) <.001
CCB 3,394 (30.7%) 15,954  (33.4%) <.001
Health care utilizationd
Number of hospitalization
Mean+£SD 1.3 £2.3 1.3 £24 0.062
Median(Q1, Q3) 0 (0,2 0 (0,2
0 5,903 (53.4%) 23,991 (50.2%) <.001
1 2,283 (20.7%) 10,485 (21.9%)
> 2 2,868 (25.9%) 13,339  (27.9%)
Number of outpatient visit
Mean=SD 443 *42.4 44,4 +£38.7 0.791
Median(Q1, Q3) 33 (18,56) 34 (20,56)
<15 2,029 (18.4%) 7,172 (15.0%) <.001
15-30 3,132 (28.3%) 14,028 (29.3%)
31-50 2,708 (24.5%) 12,424  (26.0%)
> 50 3,185 (28.8%) 14,191 (29.7%)
Number of ER visit
Mean£SD 0.7 =£15 0.7 *1.7 0.061
Median(Q1, Q3) 0 (0,1) 0 (0,1)
0 7,147  (64.7%) 31,702 (66.3%) 0.001
> 1 3,907 (35.3%) 16,113  (33.7%)

*p—values were derived from independent t—test for continuous variables and Chi—square test for
categorical variables, respectively.

1) Age at initiation date

2) During 1—year period before index date until index date

3) Respiratory disease priority : TB—lung > Bronchiectasis > asthma > other respiratory disease

4) Either more than 30 days or more than twice on prescription within 90 days prior to index date

5) Within 1—year prior to index date
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4.41.3. EHE AH0 CE SHATZM DY 9 E

wAASAA DA ol A index date o] 909 ol FU-E °oFAl ARG
HEXE ARy, ICS, ICS/LABA, SABA/SAMA, SAMA A& 5 oA AL
AT SABAE= SN BT AREEC] v Eten, dHE 4
A3t SABAE AHEEHA %2 ol Wlel ARERE el M FAd AT A A f1E ol
2Hj(OR=1.2, 95% CI=(1.1, 1.3), p-value<0.001) =ttt 12]iL LABAE AH&-3HA

ore ol Mal AHEE wolMi FHAEZA WA gl 13W(OR-13, 9%5%
CI=(L1, 16), pvalue=0013) #koLh, LAMAS AF§314 er& ol Hls] AL§a
A= FAAATAA DA 21Ee] 0.981(0OR=0.9, 95% CI=(0.8, 1), p-value=0.036)
= A e,

/ﬂi 1:}% jou}. ok;q]% H A5

g3 F FU& o d 4 S,

& SABA, LABAE AHE3SH oA EAIHCR frolshAl wkon, HAgH Q=H|
o W F4 Ayt fFAbe

UG AR oyt A, S571HS SRrEAS(WHAAEE, o 3AAES),
W8 ok5 (ACEI/ARB, Beta-blocker, Statin, Aspirin, Thiazide, CCB), Q{31 <]
sl A WESTE AT F FY8 ofA ARgel wE S8
S AERE SABAS AREEHA] @82 ol HlE] AFE3E el M FAANTAA
A 918 o] 1.281(0R=1.2, 95% CI=(1.1, 1.3), p-value<0.001) =%°o™, LABAE
ARESEA] g2 ol H]El] ARE-S ELOHHLE AN A 9]7o] 1.381(OR=1.3,

95% CI=(1.1, 1.6), p—value=0.011) =3kt}.

02 98 oA, 99, 357148, surdst
T LABA SFEAAH o wE F443AA T4 FS A49Ed, LABAE A&
a4 eF> ol Hla] LABA oF=AxH]&o] 03 025 Atel?l -9+ 0.791(OR=0.7,
95% CI=(0.5, 0.9), p-value=0.014), 0.25%} 0.5 Alold -5+ 1.381(OR=1.3, 95%
CI=(1, 1.7), p-value=0.015) 2 }e}yt

0 508 oA, dd, 571238 st
< ICS, LABA, LAMAE A143 o4& dido= T}Agg:‘}%m; urAl 93]S Abw W
9, ICS, LABA, LAMAE AH838HAl @2 o]l Hlsto] LABARWE AREE ol A &
q

JA7 A EA 9ol 1.4¥1(0OR=1.4, 95% CI=(1.1, 1.8), p~value=0.003) ¥=3%tt.

ok
oo

o
e
1o
il
-
oo
<y
o
ot

A

e

i
ot
o
ofo
12
i
o

gol4 5¢ nAd

[€] o =

>~

_97_



|®®|

1900 61 vl 9900 611 vl 6500 611 vl (60°0) 0Ll (%5°0) 1S 06> >0¢
990 @1 'g0) | 2250 (KL'80)60 G050 (1180060 (bl 069 (%€'1)  Lvl 0= >0
! ! ! (%2'86)  S96'9F (%2°86)  958°0} 0
w\ﬁmb CO:Q:me\_n_ Yavl
910 (F'2 'S0 L' 0680  (¥2'S0) L'V 6/0 (250 KL (L) e (%10) 8 IS 56L0
1910 (€2 60 vl e/L0 @20 VL YO0 @2e0)vE  (%20) L (%2'0) €2 /05 %S0
5100 v el 2200 @Dl ¥20°0 @) el (%8°0)  £9€ (%0'1) 901 505 >520
¥10'0 (60 'S°0) L0 100 (60'S0) 20  LOO0  (60'S0) L0 (%80) €8¢ (%9°0) 19 5205 >0
| ! ! (%2'86)  856°QY (%2'86)  958°0} 0
HdW vavT
1100 O 1 el 200 @LEpeL el0  @LEN e (%60 2 ©61'1) 8Ll (vav
2990 (@10 60 0120 €120 | SI80 (€10 60  (%90) L2 (%9°0) 89 (IVWYS
1690 @1 'g0) L'} 890  (9L°L0) L S0 L L0 VL (%€0) Wb (%€°0) €8 (IVWYS/VEVS
9900 (1 '8°0) 60 £60°0 (1 '8°0) 60 900 (1 '8°0) 60 (%2'L) ehb'e (%5°9) LI (VYT
100" € el 00> €Ly e 100" €L rnet (%69 28 (%6'9) 19/ (1vavs
1280 (L 0280 ('L '60) | 6960 ('L °60) b (%92) 2209 (%b'2l) GLE'L (1¥av/SOl
£0£°0 (1'L '8°0) 60 p920  (11'80) 60  €lg0 (VL1060  (%Sh) bl (%€'1) 8yl (150l
onfer—d (10 %S6) HO ~ oneA-d (1D %G6) HO  oneA-d (1D %G6) HO (%) U (%) U
(gaIsnipy (zPaIsnipy pelsnipeun @__Mwwwzv S:eﬁﬁm%ﬂ%g sy

Bl i WRZNVFE =M lolkic 8fd8 8-V &

”_
Bl
=
X0
ol
T

Sk 2 &y S0z~ & hiElkidlc ks



|®®|

g00 ‘apizeiy) ‘utiidse ‘ullels ‘Jeyo0|q—Blaq ‘gHy/I3OV JO UONEDIDAW JUBJILIOOUOD

‘USIA Y3 JO JOqUINU “YISIA JUSITECING JO JOGUINU ‘UOIEZI[EHASOY JO Jaguinu ‘BILISPICISAD ‘aSessIp [eual OlUOIYD ‘asessip Alojelidsal ‘afie pue UOedIpsW Jejeyul Jayio 1o} paisnipy (g
uoResIpaW Jafeyul Jayio o} paisnipy (z
ajep xapu| 0} Joud SABp OF UIyIM JaBuo| 1o skep 0g (|

0520 (L'} '80) | 6660 (L'l '80)60 6570 (L'} '80) | (%b°2)  9SI'L %€2) 1S2 VAV + YavT + SO
2600 (@1 10) ¥0 $800 ('L FO)¥0 5800 (L'} '10) 470 (%10) ef (%00) ¥ VAT + VavT
1120 (b} €°0) L0 [ST0  WL'E0) L0 8520 ('L €0 L0 (%L0) 88 (%10) 6 VAT + SO
0150 (NN ¥56°0 ('} '60) | 160 ('L '60) L (%L0D) 918 %1 0h)  HLEL vavl + SOl
b0 (1 '8°0) 60 5800 (1 '8°0) 60 9,00 (1 '8°0) 60 (%97) 9812 (%11)  €Sp AlUO YAV
£00°0 @1 1h vl p000 (UL FD YL 5000 LD L (%L°0)  9vE (%01 90} Auo vav
292°0 ('} °£0) 60 220 ('L L0 60 0610 (1120060 (%€l L09 1) Sel Ajuo SO
| | | (%°08)  €£09'8€ (%b°18) G668 SUON
onjen—d (1D %56) HO oneA-d (10 %S6) HO  enea—d (1D %G6) HO (%) U (%) U
(gaIsnipy (zPeIsNIpy palsnipeun a__ﬁwwﬂzv cozem%ww_wozmg sy
TR R



g

=
0

Tl

o

g Soll

off &

=
S

AH20|= Af

EX| SRR 2

A& 7|

o[l

}ol, index date ©]#

°

11 )

°

= 3

=

+ protopathic bias
Index date o] 15 oJd

(e}
A%

4.41.4. QLT BM

Mo
el

1.290(0OR=1.2, 95% CI=(1.1, 1.4),

sl

HiAY
index date °]% 15 o]y

Ptk 12y LABAC] 7

d|

-

.

H

p-value<0.001) =g¢kow o]

H]o

LABAE A}

o
e

Q)
=

1o

BER

[e)

| BAHCR &

3o
i

EL
Index date ©]d 45 o] &TY&

A v
-

7%

il

B
oF

=r
ﬁo
pl

—

0

index date ©]&

}oith LABAES A}

-

.

A F4

=

0.007) E=kom o]

(1.1, 1.3), p—value
A9l 120 =
- 100 -

o] 1.291(OR=1.2, 95% CI



- 10} -

g00 ‘epizely} ‘uiidse ‘unels ‘1ex00|q—eleq ‘gdy/[30V JO UOIBdIPaW JUBHWIOOUOD ‘YISIA
H3 10 Jequinu ‘JisIA Jusliedino Jo Jequinu ‘uofezielidsoy Jo Jequinu ‘elwspldiisAp ‘esessip [eusl OJUOIYO ‘esessip Alojelidses ‘efie pue UOIBOIPBW Js[eyul Jeylo o) paisnipy (g
UOIJBOIpSW Js[eyul Jayjo Joj paisnipy (|

uoIssaiBal 01SIBO| [eUOIlPUOY

¥Sy0 G180) L'l 99%°0 G1°80) L'l ger 0 G180 L'l (%5°0) 6t (%9°0) 19 vav
G520 @190 80 6620 @190 80 28e0 @190 60 (%t°0) <Ll (%€°0) S YIAYS
¥92°0 €2 90 ¢l 1220 @280 ¢l 9520 @2 80) ¢l (%2'0) ¢/ (%2'0) 02 YINYS/vVavS
19€°0 ('L '6°0) | A (1'l '6°0) 60 6vc 0 (1 '6°0) 670 (%C'S) €05°e (%87%) 0€S YNV
100°0 erirnet 1200 €rnet 6200 €L (%¥€)  989°t (%8'€) ey vavs
£06°0 ('L '6°0) | Gey0 ('} '6°0) | 0ly0 ('L '6°0) | (%1'8) 858°¢ (%L°L) 8¥8 vavi/sol
¥0.°0 @180 1 ¥0.°0 @180 | 0LL0 @180 1 (%6°0) L0V (%8°0) 68 Sal
alep xapul 0} Joud Sy9am {§ |1} SIS[eyul Jo asn

8.0°0 ©Lnel 2010 GLel v0L0 CHRA (%8°0) €9 (%6°0) 96 vav
620 @1°L0) 60 GOS0 @1 °L0) 60 ev9'0 €1°,0) 60 (%5°0) 0 (%5°0) <SS VIS
Y€ 0 81 80 ¢l 11€°0 @1 '80) 2l 0.£0 @1 80) ¢l (%€°0) 12l (%€°0) 1€ VINYS/VEYS
vEL0 (1 '6°0) 60 ¥80°0 (1 '8°0) 60 2600 (1 '8°0) 60 (%9°9) 99L°E (%09  ¥99 YAV
100" LD el 100> €rrnel 100> erinet (%1°G)  95¥'C (%09)  ¥99 vavs
8970 (Ll £86°0 ('} '6°0) | 0580 (L'} '6°0) | (%E°11)  68E°G VAN Al vavi/sol
9190 @180 1 1850 (1’1 '8°0) 670 2050 ('L '80) 60 (%€ 1) k9 (%C'})  ¥EL Sal
alep xapul 0} Joud Sy9am | |1} SIS[eyul Jo asn

anfeA—d (1D %S6) HO anfeA—d (1D %S6) HO anfeA—d (1D %S6) HO (%) u (%) U
, (¥S0"LL=N)
(G18'2¥=N)
(ePeISNipy (1peIsNipy paisnipeun 01100 uoiosejul
[elp/eo0AW 81NdYy

F&E IfZic 2h bR FE WE2FVFE 68-v &



g

=
0

Tl

o

g Soll

off &

=
S

AHZO0|E A}

A=A &

218 7|

o[l

M
o

tflOE 2

3

4.4.1.5.

5

COPDY]
COPD7}

Foith. COPD7}

2] 8]

Az RRe] S TFRAL

&

)
<

yas

shapo}

I
o

o]

—

N
_EH

sl Z71st
=

9
Faem, LABA

S

[e)
IT

o] EAX R

FY4 A= SABA, LABAZ FEA 9 Auel {4}

=15
=

=
=

=
=

)

o

13

A 91ge] BAKCR

=13
=

, COPD7} gl+=
Fehs &48 oFA7E fisich

2

A

N
Njo

- 102 -



- €0}t -

2810 (6160 €1 9900 @Dl 0000  (2'h¥L  (%50) €2l (%9'0) 66 06= 08
5810 G160 2L 9600 @l %00 @Lhel el e (6S'l) 16 08= 0
! ! | (%€'86)  808'92 (%6'L6)  Sv1'9 0
skep uonduosald ygay
eI €50 2’1 £99°0 €502t €90 (€S0 El  (%h0) & (%10 9 1= 5610
y280 €290 €1 %20 (290 ¥l 80 (290 ¥l (%20 99 e Ll 5105 550
1100 611N rL 800  ELUDSE 8000 (BLUDSL  (680) Pz %61') 69 505 5520
1880 'L 'L0) L 8980 G100 L 6980  (GLL0) L (%90) 9Ll 06l'0) It 5205 %0
! ! 1 %€86) 01802 (%6°L6)  Sv1'9 0
HAN VavT
1500 L el S0 @D EL S0 @D EL 0D bee (6€') 6L (vaVT
5950 ©1'g0) 't 6190 G190 L b0 (@180 'L (6L0) 26! (68°0) S (VWS
5990 G0 L €900 @10 KL b0 @120 L @) 2l (6'0) 82 (VAYS/VEVS
2500 (1 '8'0) 60 1200 (1 '8'0) 60 1800 (1°80) 60 (%52l 66E'S (62’11 90 (YWY
100°> 11 2l 005 LNl 00y LNl @l 82l (%6v'8) 925 (vavs
£88°0 (1L '6°0) | $55°0 IL60) L LS20 (L0 L @Sl el (%1'51) 06 (VEVI/SOI
9920 @180 | 6860 €180 L 6960 (€180 L (%51 2oy (65°1) 26 (S0l
oner-d (D %S6) HO  eneA-d (D %S6) HO  eneA—d (1D %S6) HO () U () U
EPRIsNIPY @oasNpy paisnipeun aw%wzv co_aﬁ%m_m%quuwg oy

ol

o+

ad0D yum Jusiied uolofejul [eIPJEO0ALL 8Indy (B)

FE FRZFFE 2 & ddOO 0r-v &



Y01

986°0 v 20 1 0080 (L€ ‘20) 80 L80 (L'¢ 20 (%10) ¢t (%00) ¢ = >GL°0
1S€°0 6€ 90 91 8rS0 €€ G0 ¢l 02s0 (Ve S0 v (%10) e (%10) 9 GL0=> >S50
c9r0 (L1 '80 ¢l G280 G120 L ¥8L0 G °L0) (%L°0) 6yl (%8°0) L€ G'0> >52¢0
10070 (L'0°€0 S0 007> (L0°€0) v0 007> (L0 °€0) (%0°1) 102 (%¥°0) 0c¢ G¢'0= >0
L L L (%186) 8¥l0c (%9'86) LLLY 0
ddiN vav
€510 ®'1 ) ey 0 v ) 6.€°0 2 ) (%L°0) 8yl (%8°0) 6¢ (vavl
echo ('L ‘v0) 9 8eEL0 @l ) orlo @l ) (%v0) S8 (%€°0) 9l (IVAVS
990 (A ) ctl0 e ) ¢0L0 €e ) (%100 6l (%100 G (IVWVS/VEvS
€850 (e ) 16L°0 ¢ ) 8v.0 @c ) (%2'0) P (%c0) L (VA
8510 €L chv’0 €160 L'l GOv'0 €160 L'l (%Y'Y) 706 (%6'7) Gee (1Ivavs
0GE0 @160 L'l GL¥0 ('L 80) | G650 ('L ‘'6°0) | (%2'6) S88°L (%6'8) G (IVav1/Sol
0€c0 ('L ‘9°0) 80 690°0 (1 '90) 80 7900 (1 '90) 80 (%G°1) ¢le (%cl) 99 (1S9l
anfea—d (10 %S6) HO anjeA—d (10 %56) HO anfeA—d (1D %G6) €O (%) U (%) U
gPaIsNIpY @PaIsNIpy pasnipeun ﬁw_mwwzv co;eﬁ%_mcﬂv%g oy
ad0OD noyim Jusiied uoolejul [BIPJEO0AW BINJY (Q)
crir0 ('L '8°0) 6.7°0 ('L '80) 1 /G850 ('L '8°0) 1 (%cy)  evlL'l (%07) 6v¢ VAV + vav + SOl
6€0°0 60 °10) € 9v0°0 (1 °10) €0 00 (1 “10) €0 (%c0) € (%000 € VAV + vav
1920 'L €0) 16¢°0 ('L '€0) L0 7820 (v'L°€0) L0 (%c0) /S (%100 6 VAV + SOI
cl60 ('L '60) 7.0 ('L '60) | 7990 ('L '6°0) | (%8°01) 8S6°C (%0°L1) 269 vavi + SOl
j24N0] (1 '8°0) 60 v0L0 (1 '8°0) 60 0600 (1 '8°0) 670 (%6'2)  95L'C (%1°L)  Ghb Ajuo YAV
G000 @1y sit 1000 (lceh 9l 1000 (leeh 9l (%L°0) <202 %11 0L Ajuo vavi
0€L0 €F°L0) 1 1660 €180 | ¢86°0 €180 | (%11 90 %) UL Ajuo SOl
L L I (%8v.) €ly'0e (%5°GL) 6eLY SUON
LRITR 2 SRR 2 lo8ly S0~ & ikl 8R%



- G0}t -

g00 ‘apizely) ‘unidse ‘Unels ‘1ax00|0—ejeq ‘gdy/|30V JO UONEODaW JUBJILIOOUOD ‘YISIA
Y3 JO Joquinu ‘UsIA Jusliedino Jo Jagquinu ‘UoliezieNdsoy Jo Jaquinu ‘BlwapidiisAp ‘eseasip [eual OlUOIYD ‘aseasip AloJelidsal ‘efe pue UOIEJIpaW Jafeyul Jaylo Joj palsnipy (€
UoITeSIpaW Jafeyul Jayio 1o} paisnipy (g
91ep Xapul 0} Joud sAep 0 UlUim JaBuo| 1o skep 08 (|
uoIssaifal 011SIBO| [eUOIPUOY

1850 (1€ °1°0) 90 rso 621090 2950 6C 10 90 (%1°0) €} (%00) ¢ YY1 + vav1 + SOI
(%00) 0 (%00 | YAV + Vv
(%00) | (%00 0 YAV + SO
See0 @160 L'} A (1L '8°0) | 2670 (1L '6°0) | (%0'6) 898'L (%8'8) 6l¥ vav1 + SOl
2840 €90 €l VA 9c¢ 'S0 ¢t 6690 9250 2t (%100 o€ (%20) 8 Aluo YA
0920 @160 2 €90 @1 '80) L'} 2590 @180 L'} (%L°0)  thh (%8°0) 9€¢ Auo vgv
5€20 (1L °'9°0) 80 1900 (1 '9°0) 80 1500 (L '9°0) 80 (%S'1)  loe (%Lh) S Aluo 30
| | | (%9°88) 0618} (%1'68) 95¢'t BUON
2ee0 (CR AV RAl 6290 (@c 90 2t €650 €c'90 ¢t (%20) Ly (%€0) 2k 06> >0¢
8200 (1 '5°0) 20 5000 (60 'G0) L0 1000 (60 'G0) 20 (%L°1)  eve (%1°1) €S 0e= >0
| | | (%61'86) L¥l'0C (%9'86) LH.'Y 0

sAep uonduosaid gy




if]

ol
=

0o

7| X =AM 2 AHZ0|E AR

i
oo
0|I
ol
=2
=
o
0z
B
|'O
-

S %M AISH BT wa
4.4.2.1. AFCfAR MH

AR AFAEeA 20119 19 195H 20119 129 3197HA] F98 oA
(DPI =+ MDDE 30¢ ol AH&-g k= 5455089 oIqdth ol & + °F= AlA
AL 30Y o] ARSI A} 248344, oFE Al o)A 1
] Aol 2041 wRbolAY ARm]del gkt
4921695 A9ld FAE oFAl Akt HF 22658387 0] Ut

FTA] oA AgA T ookE AlFkd o] % A wlo] AR kA= 49187 (2.2%)
ojlom, ofE AIAU(£15Y), AF(+5A4), M, index date o] 1id ol &<}
(110-115), F=(E10-E14), COPD(J41), s1&4 AAZH120, 125), 7IEAFH S (Fr

Ak 100-109), A=, Al Adeds @ 59 §5(0130-162), #E
AEA4(0-1, 2-3, =45 "AHFE 3o FHd) 599 HEto] WA=
S AAg Ay 4918% 5 33127o] 973279 xR wiF o] HTK

-

éom 5
N (L

I
o

545,508 patients with prescriptions for inhaled respiratory medication for 30 days or longer
between Jan. 1, 2011, and Dec. 31, 2011

318,920 patients excluded

- 248344 previous prescriptions for inhaled medication for 30
days or longer during the year prior to the current initiation date
- 21,300 patients who were diagnosed with cardiovascular
disease during the year prior to the current initiation date

- 49216 younger than 20 years, older than 100 years, or age
unknown

226,588 new users of inhaled respiratory medication in patients

1,606 patients excluded due to no matched controls

3,312 patients with tachyarrhythmia matched with 9,732 controls
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lok

= =
[== =

- 106 -



52
Y
iy
H
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W AT Qi xate] VIAEE T iR g S48 AvRy 5

d2 1,57078(47.4%)3} 4,266%8 (43.8%)°]1 o, A
Hol Hit2 688419 69.8A41A T F-gM ATt x4 COPD $hAb= 27}
1,86078 (56.2%6) 35,7878 (59.5%) ] 1t}

SHdH o2 AN S 7 Sk B AT gizatel A 2zt 3
(9.2%), 837 (9.1%)0l1om, o] A HEFE 7H A= FAW ST o=t
ol A Z+7} 63378(19.1%), 1,931 (19.8%)°] AT

Index date ©]d 90 oW} 309 o] ARESHAY, F W ol AU A4E
WEFES A 2o AJod g, F ol HEFES AR Ao X
= AR

Index date ©]d 1t ouf 9 &
AL Slg= 143](SD=24), W= A3lFE 1.63](SD=2.4) 11 2H,
Bt oy ESlee B BT A 4493](SD=38.3), tFRwolA] 4463
(SD=38H) %At Su4d Wit e FA49 TATA Het 083](SD=2.3),
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Tachyarrhythmia Control
P—valuex
(N=3,312) (N=9,732)
n (%) n (%)
Sex
Male 1,670 (47.4%) 4,266 (43.8%) Matched
Female 1,742 (52.6%) 5,466  (56.2%)
Age1)
Mean£SD 68.8 *12.5 69.8 =*11.5 Matched
2049 264 (8.0%) 566 (5.8%)
50—59 390  (11.8%) 978  (10.0%)
60—69 767 (23.2%) 2,372 (24.4%)
70-79 1,316 (39.7%) 4,081 (41.9%)
>80 575  (17.4%) 1,735 (17.8%)
COPD2) 1,860  (56.2%) 5,787  (59.5%) Matched
Respiratory disease?).d)
TB-lung (B90) 161 (4.9%) 336 (3.5%) <.001
Bronchiectasis (J47) 205 (6.2%) 669  (6.9%)
Asthma (J45—46) 2,515 (75.9%) 7,274 (74.7%)
Other respiratory disease 431 (13.0%) 1,453  (14.9%)
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& 7| 2K 2EH 2 AHZR0IE ALEo| mE HE Bl ofsh dupedg
Tachyarrhythmia Control
P—value*
(N=3,312) (N=9,732)
n (%) n (%)
Comorbidities?
(ronie,fenal deace 304 (9.2%) 887  (9.1%) 0.911
Dyslipidemia (E780, E789) 633 (19.1%) 1,931 (19.8%) 0.362
Concomitant medication4)
ACEI/ARB 1,053 (31.8%) 3,662 (37.6%) <.001
Beta—blocker 623 (18.8%) 2,146 (22.1%) <.001
Statin 592 (17.9%) 2,137 (22.0%) <.001
Aspirin 755 (22.8%) 2,423 (24.9%) 0.015
Thiazide 613  (18.5%) 2,087 (21.4%) 0.000
CCB 992  (30.0%) 2,766  (28.4%) 0.093
Beta—agonists 205 (6.2%) 513  (5.3%) 0.045
Methylxanthines 906 (27.4%) 2,455  (25.2%) 0.016
Anti—arrhythmic drugs 45  (1.4%) 88 (0.9%) 0.025
Inotropics(digitalis & anti—HF drugs) 255  (7.7%) 691 (7.1%) 0.251
Health care utilization)
Number of hospitalization
Mean+SD 1.4 124 1.6 *24 <.001
Median(Q1, Q3) 1 02 1 02
0 1,645  (49.7%) 3,892 (40.0%) <.001
1 731 (22.1%) 2,391 (24.6%)
> 2 936 (28.3%) 3,449  (35.4%)
Number of outpatient visit
Mean+SD 449 1383 446 1384 0.750
Median(Q1, Q3) 34 (20,57) 34 (20,57)
<15 518 (15.6%) 1,529 (15.7%) 0.800
15-30 945  (28.5%) 2,779  (28.6%)
31-50 819  (24.7%) 2,475  (25.4%)
> 50 1,030  (31.1%) 2,949 (30.3%)
Number of ER visit
Mean+SD 08 =*£23 0.9 =35 0.008
Median(Q1, Q3) 0 (01 0 1
0 2,123 (64.1%) 5590  (57.4%) <.001
=1 1,189 (35.9%) 4142 (42.6%)
*p—values were derived from independent t—test for continuous variables and Chi—square test for
categorical variables, respectively.
During 1—year period before index date until index date
Respiratory disease priority : TB—lung > Bronchiectasis > asthma > other respiratory disease
Either more than 30 days or more than twice on prescription within 90 days prior to index date

)
2)
3)
4)
5) Within 1—year prior to index date
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2w Aty g Z2atol A index date ©]F 90Y o)W ICS/LABA, SABA,
LAMA S48 oHAl AMS X5 A¥EY ICS9 LABAE AMSS 497 49
Ao A v Btew, sk 24 A ICSe LABAE A3 AR&shA &
ol Hl&f ICSH @ o ® ARG oA w919 o] 1.281(0OR=1.2, 95%
CI=(1.1, 1.4), p-value=0.003) =%%il, LAMAE AF&3kA] 22 ool vl AR&3 o
o A F-Aw kAl 93 o] 1.3u(OR=1.3, 95% CI=(1.1, 1.5), p-value=0.003) =%t}

ME e FYE HAE BAT Folx FUE A mE A 2 e
ICS¢t LABAE #o] AME3E 73 LAMAE AHES oA BAHcR fosHA
%o, Y e =dje= Wi Aatet frAekitt

bofyel dd, 357148 SRbE SR
g okE (ACEI/ARB, Beta—blocker, Statin, Aspirin, Thiazide, CCB, Beta—agonists,
methylxanthines, Anti-arrhythmic drugs, Inotropics(digitalis & anti-HF drugs)),
PA3lF, el Sud WSl E AT §, Y8 ofA ARgol wE F
Ao IS AuRY ICS9 LABAE A8 Ab&shA] 92 ol Ml ICS/LABA
= 2ol AREE LolA FAgE A 9jfo] 1.2¥1(0R=12, 9% CI=(1, 1.3),
p-value=0.017) =3k31, LAMAE AF8shx] @82 ol Bvl3] AR&3t drof|A] Fogw
2y 9ol 1.38(0OR=1.3, 95% CI=(1.1, 1.5), p-value=0.008) =%t}

LAMA AR F471 S0l whet E7ste] 248 2 23, F98 oFA, o
K , BEE, o5ol8 T8 HAS & LAMAE A&3HA
@2 ol Hlste] LAMA DPI AR&<re] 725 A= 3 fde] 1.39(0R=1.3,
%% CI=(11, 15), p-value=0.01) =4 Yetwten, ICSe LABAE %3 AREaHA]
22 ol Bl3) seretide AR&wrell A FAW A 913 o] 1.281(0R=1.2, 9% CI=(1,
1.3), p-value=0.042) =4 }epyich

Shia
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ICS, LABA, LAMAE AH831A] ¢52 ool H]3le] LAMARE AR&-3F o] 75
A kAl 91d o] 1.381(0R=1.3, 95% CI=(1, 1.6), p-value=0.034), ICS<} LABAE
2ol ARES 9] A9 1.281(0R=1.2, 9% CI=(1, 1.4), p-value=0.017), ICS<}
LABA, LAMAE #Zo] AR&gr 9 79 15W(0OR=15 9% CI=(1.1, 2),
p—value=0.005) =Sk}

X
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