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Salbutamol (albuterol) MDI 4-6
K| B EF-2ZH-8 J|(LABA)

Indacaterol DPI 24
Formoterol 12
Procaterol

Bambuterol 24
£ g =2 H(SAMA)

Ipratropium bromide 6-8
X &MHEE M (LAMA)

Aclidinium DPI 12
Glycopyrronium bromide DPI 12-24
Tiotropium DPI, SMI 24
Umeclidinium DPI 24
K| & GH|E-22HE M oF R &-dSE RNl Heh e B(LABA+LAMA)

Formoterol/aclidinium DPI 12
Indacaterol/glycopyrronium DPI 12-24
Olodaterol/tiotropium SMI 24
Vilanterol/umeclidinium DPI 24
K| & GHIE-25 8 H2t EYAHZ0/E2 HE 2 #(LABA+ICS)

Formoterol/beclomethasone DPI, MDI 12
Formoterol/budesonide DPI, MDI 12
Salmeterol/fluticasone propionate DPI 12
Vilanterol/fluticasone furoate DPI 24
HH et H(LABA+LAMA+ICS)

Beclomethasone/formoterol/glycopyrronium | MDI 12
Fluticasone furoate/ umeclidinium/vilanterol | DPI 24
e

Aminophylline ChY




Theophylline \Y oHe
Doxofylline \Y oHe
Phosphodiesterase-4 2 ||

Roflumilast \ 24
HH g

Erdosteine \ 12
Carbocysteine \Y

N-acetylcysteine \%

Inhaler (S Hl)

[

DPI

(dry powder inhaler,

U=ETEYD

[

Nebulizer

(metered dose inhaler, (WEzto|H, 227))

PYFEY)

pMDI
(pressurized metered dose
inhaler, 7H2 H2FE 7))

Non-pressurized metered dose inhaler
(BI7HY FEELTI):
SMiI
(soft mist inhaler, 28 E7|)

BOI

(breath-operated inhaler,
sz 354 2YY))

= breath-actuated inhaler

Non-BOI
(H=g 3E4 287)

=0
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=

=H=
=TT
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AlZHol| et &= M H|EF-2%F2 K| (short-acting beta2-agonist, SABA)Qt X|Z&H|EF-2 22X (long-
acting beta2-agonist, LABA)Z T Ch wAHQ ZYUSIAHER-2ZENC| AME1 QA
SABAS| ALE2 FEV,2| =TIt ZHE JHMAIZ 5= UCH2 SABAE 4-6A1ZH K| | 04,245 246 | ABA

= 12A1ZH Ol X|&EO, A QI LABA ALES St SHAOIME ZRA| SABA AFE2 S4F 2
ot =20| & £ UCEH

SI2 &= B AR23l= LABAQ! formoterol X salmeterol2 H|7|53t &2 S JHMAIZ|D 55
=zt St Yol HIEE ZAAA|Z|X|TH24 AMUEO|LL H7|s HA SE0= 2 F
X| 2Lt &7 ot H AR3tE= LABAQ! indacaterol2 TS 2t Ast(ES ZAAIZ|D 49
HEZ M A|ZACE242 20 Olodaterol 1t vilanterol2 SHF oF H ALE5H= LABA E H7|s2 A
7|0 S22 A7 |LE20 22 Ot D0l = CH=ESRME SA|EX| RRUACE

COPD2| X {I&T0|A= OFEJX| LABA 7t HY ZIO| AtE HX|StAHLL FHA T =H
o] =22 TChs 2A7F #5510 ALE0| Ofst s EF/FIICH (KQ1-2)

oFH| S2HY HE20| M8 & Z-& A ZHhour)
S G EF-2ZHE | (SABA)
Salbutamol (albuterol) 100 pg/dose, 200 dose/ea (MDI) 2.5 mg/2.5 mL/A 4~6
5 mg/mL/vial
EYUXI S IHE-22ER (LABA)
Indacaterol 150 pg/capsule (DPI 24
300 pg/capsule (DPI)
g2 M (SAMA)
Ipratropium bromide 250pg/mL/1 mL/A 6~8
500pg/2 mL/A
&S ETH (LAMA)
Tiotropium 18 pg/capsule, 30 capsule/ea (DPI), 24
2.5 pg/dose (soft mist inhaler)
Aclidinium 400 pg/dose (DPI) 12

Umeclidinium 62.5 pg/dose (DPI) 24
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SABA: Short Acting Bronchodilator, LABA: Long-Acting Bronchodilator, LAMA: Long Acting Muscarinic antagonist, MDI:
Metered Dose Inhaler, DPI: Dry Powder Inhaler.

FEILIEM ALBIHSE FF, MY X 8 (E 3-2 BX)

@ SYEEEMA - salbutamol (albuterol)
@ SYXIEEXMA - indacaterol
3) B8

WZMA XFoZ QY Al gioHo| HrAsh 4~ Qim ZheMO| UEs EXUME MEFHWO| of
SHE = QUCH F0f AZ0| ARgio] n8%o2 X|gEt= A2 13 SIXIO|A T (tremor)0| 2
e = UCH MAELES0| 2l == UA=0H, FZ2 thiazide 2F 22 O|=HME 2/H ALESH=
A0 2t 23 obe MEF SIXHo| A QHHAIOE At AH|E FIHAZ 4= UCES4 AAMH
o|0j& YestX| UoLt | £0f = Z0[sH WY MAEQ XNop7t Lojd = QUCH2s ™A nf
= 22| XX 9l AT ZDt COPD EHAIOAN SUH|EL-2ZHEH| AFEO| H|7| 52| XNotLt AHYE
2 Z7tANZIttE S7{& QICH248 256 257 |ndacaterol O 2|2f0f HISH S X= 7|HS S48= 4
It BItStE A2 ENL|7|= WX|D, 0]|Q0= FO|Lt CHE LABA oF H|Z3h oY MH0| &
T | QA T} 257, 258

antimuscarinics, SAMA)E AAd AAd 88X M2E XEtoZM MMHCZE O|FAMAEAS S

7|I||LI-X| AXO OI:II-Al?I

Ta= T =
umeclidinium 1t 22 SYX|EHHdFE2X (long-acting muscarinic antagonists, LAMA)&= M3
el =8H0f CHe ZA[ZHe] Agh A M2 BAFtEY +=8X kel WE si2|E Sdlf 7|2tX| =
ZH el 21t K& AlZhE AZAIZICES?

A2 o= 7ol it MAN 20z maH UK
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SHRHLCE26T LAMA SO|A tiotropiumt umeclidinium2 380 13 £0i3}

, aclidinium 3IF20] 23| F045l0, glycopyrronium= Lt2tof et st20f 13 =22 23] £

OHCE29 262 |AMA QB2 S Y JEE HUAIF|T 20 265 264 o 5 THgo| itk M AlF]
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FEILIEM AL ZHse BF, MY X 8F(E 3-2 BX)

@ SYEEHMA - ipratropium bromide

@ SYUXEHEHMA - tiotropium bromide, umeclidinium bromide, aclidinium bromide

3) #E&
s St e 71 & otk[7| 20| OtEZTON 2EE= ©4 0| & LIEtLEX| 8
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lpratropium AFEXIe| AR £ BHO|LL & QS ZASH7|E SHoh A X2 Z ipratropiumE At
8ol 4% o fige 2R B7HAZLe B0t Q02324 COPD A g2z of of

? o=
e 717 A A-oNM CHE EE X|Z0] tiotropium2 F7tet QB0 AlEEA Yo I
2 OX|X| @t A2 E5IRACESS Respimat &7|E O|&% tiotropium M| 7F QHH-E O Ciot
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1. 7| 2X| 285 Hehe M (combination bronchodilator therapy)

ME O 2E7(M1 HE7|7HE 717 7| HX=HME HESHH, T 7| XA EFS
S7tA7A AH8%te AELCH 280l @2 FO0|BHAM 7|4X| &Hantes §SAZE = UL 80
SR GHE-2EEX QL SR T TN a2 4 AHE 2R ALEDH ZREL} FEV,IF
50| JHME|RULCH28T Formoterol1f t|otrop|um% 22| S 7|2 A8t X2E-S 2402 o M
=02 ARESt= AECH FEV4O| O 2 E&2 O|XICH22E X5 EF-22H- 8 X|(Long-acting beta2-

agonists, LABA)2} X|%d&E 2Kl (Long-acting muscarinic antagonists, LAMA)7t StLEC| S 7|2
HY=[O o2 M7 AFEElD UCH XSG7[2X2EH HEHe AL HI s S7HA
7|10, B XHG7|2X=ZSZH AFELL HROM H7|s &5 2IE LIEFHCEES 283 | ABAR}
LAMAS| Heta 2 S40| ot XM o E= 7HE J[2X|=EH Xzt HWSIAS I
o ZS AA NHAIZEE

LABA2} LAMAS| Bt #2 Aote(do| %1 5 ZEE|ZAHE0|E(Inhaled corticosteroids,
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IV. SUAHRO|E

1. SYAH 20| E(Inhaled corticosteroid, ICS)

O ded HAFS0| =M, COPDO| 2t 7|= HE2 AHZO|E0| Cisto] MetH ol B3-S
HOICE HER-2ZXHEH, BB 2, == macrolide 2F €2 5§ K= COPDOAM AHZO|E Z
T3S FEH2R FTIAZE & UCh2e 23 SR 0|2t 2ito| YNl F2E2 oY &
S| =HEE[X] ZULCE ESH COPD A ICSe| 8-S 22t E7[Hel (>31) Ed2 ¥
SHStX| 47| W20 F7HEQl A7t of HQsrh20 gl COPDOIA ICSe| &ite XS4 7| 2K
2YHe A MEE % MUE = A7 W20 1CSe| TS AREIF ICSet RS 7| 2R 2 H|
o Het AH82 EHE =2o|%|0{of otrt WA FAUAtRb O ZHA ZEROIM ICSel AHE2 T
7153 28 A=E WHAIZ & AR SOl BALL WX Sots AR Sl 4% dolst

SORIL O™ SRR} HIWSHO] |CSQ| ZIp7p X Cf181 294

1) SYAHR0|E9| thE ZIl(Efficacy of ICS alone)
CHEE2 AFOo|M ICS Et= X|E27F COPD At &7|&Ql FEV, &AL AUES JHMAIZ|=
O EF2 FX %= ALSZR LIEtGCH2: oy HFE1 HEFEA ZAIS0|A ICS THEX[E7t

COPD 2titel AtYES JHMAIZI=H =801 & =+ Utks Y=ot ZHE HMAISHA| ZUCs
C

gl
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TORCH ¥F0|A SYLERE|IFtE ZZI|RU|0|E(fluticasone propionate) tHE X225 2 X}
=2 YYo|Lt SUEFEI7HE ZEO|QU0|EQ HHHE HEX|E (fluticasone propionate &
salmeterol combination)& 22 2HXS0| H|SiA ALEO| =2 @Q% HRACH2% gL,
SUMMIT A70ME SUEREIFE F200|E (fluticasone furoate) THEXIZ0| ot AILE F
7k7b SOIE|X| AUCHE? BEEX COPDOAM, SLEFE|FtE i'j—ioﬂmi Chs e Y2 SR

Y XN2s 91 U YEHE = XN=20| H3 FEv, O] OfE 9 mY O =2|H ZaohCh2e
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2) SYAHZ0|ELQL X|H7|2X|EEHe HE 8% (ICS in combination with long acting
bronchodilator combination)
=28 A42o MAHO| Us TSEEH i dot FEo| COPD EHAHSO0|Af, ICS2F long-acting
beta-agonist (LABA)2| HERB2 H7|s 7HM, 712 HEf T, d2|1 54 Astel &d &
ZHOIM 2t 7 J2 EFEECH 0P 0|CH30 300 Chot Xt Autz MM MUES 249 A
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2

AMEEN M= ICSQt LABAS| HE2 Q0| COPD &HAto| MZEES QOIStAH ZHMA|IZ|X|=
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® [ABA/LAMA = LAMA vs. ICS/LABA/LAMAL| AFRl R| B A4181, 184, 185

® |CS/LABA vs. LABA/LAMAS| H|m EA311 fE= |CS S EF 1312314
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5) 1ICS2| =&t (withdrawal of ICS)

csel FEto| HYls, B4, d2ln 24 ool YL 0/EXS YoHE HRSo| ANHEL 2
TE ANES HOFX RCHHW OfH ARSO|ME ICS BT T 24 o8t U 4| ot
o BLO| WAMSHIXIGH CHE ATSOIAE 1A YUCH ICS BT F UTtel WIS Mot (2

= |
40mL)7H BHEEIQRITM Ol K WO TR X|o| Fe BRO| UAS THsA0| UCtae
8 ATOIAL LABA/LAMA XIRE = BXIS F0IM ICSE FHRS O 7IN B M7
X7t 3007/l Ol BXFSOIA FEVISl 24t 34 o8t wizo| F7bt 4 AA| Liety
Chav RSO Zuo| KHO|E Hols A2 ICs B ME YHS x

a
IR H AFE IR E 318 AKXt 22 AT LHES A0 MEY & AUACH
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6) MH 2™ (ICS/LABA/LAMA)
5S¢ XZE SHEHA 22 ICS/LABA/LAMA (triple therapy) 2 AMEdHE 42 CHAsH AZOfA
HEMSE 4= QICH348 |CS/LABA/LAMA X|2+= LAMA EHE LABA/LAMA, ICS/LABAG] H|SHM H|7|s,

=
¢, Ee a2 2 WUAZE = UL, Eot S 89=lE aAE = UL (KQ3-5)

7tZl COPD £HAOI|A ICS/LABA/LAMAS| 21t E &
[, ICS/LABA/LAMAE H|-ICS 7|8te| X|Z0f H|S}0]
APt ZdutE FotEh2 HRASLL SAN RolME =HQIE|X| UQUALCE3S0 0|20
CHEA & 27He] ir2 22 A4 AI™HQl IMPACT 2 ETHOS ¢7t& 147 ICS/LABA/LAMAT
It LABA/LAMAZ S H|WHES O, ICS/LABA/LAMATOIA AMUEO| O ZAEE ZIE EOE
Cp3snsse matM 2 X[EMe DM AYES E0[7| 2IsiAM= LABA, LAMA, LABA/LAMA,
ICS/LABA ELCt ICS/LABA/LAMA £ A% g ADSHICH (KQ6-9)
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— =
= COPD g3d9%=te| dgs 20| X0 Rojds M g%t flgds SRUACLEE30 0
]

oF otstol da mits WX SHANA 2atrt HRACET 2L azithromycin £0i= &ALy
g, QT 7t49| AE, Hojde REY + U0, 1 =aet eH¥Eo| 1d St TdE Ao
MEH SOl ZA7|of 13E =ndhs AHE2 F2|7F KL

g da
Ct. HHES[H| 0= carbocysteine, erdocysteine, N-
acetylcysteine, ambroxol & 2 AHZO|EMAKE AMSSHA| Y= XA HHUESY
Het Aol AHE2 58 ARtE
g o 50| 27 glo] ggfztel dl

M HHESH SEA7 BIHE USK

0|1 HAZAMENE =2 TH™A|ZILCE437 Erdosteine ICSA}
OF SR o™ 2hxp Z0f
He BFSIH F71 A77F ZRosjCtsn

=<
= (=]
o 7|7k A A[ZACHS S|
o i
—

=
o
rot

4. HY ZZHH(Immunostimulating agent)

COPD 2HXIE Oj& 22 3t randomized controlled trial®| A bacterial lysate (OM-85 BV)= &2
SHAl 24 ATE AAAZACESE 3 L O|M Aot AZEAMAIEZIY A2 &4 Z0ojA,
OM-85 BV ArE O H|3H AL = COPD 2HAMO|M S22t 7o StAH LA E|QUCHE HEHE
MO M= OM-85 BV= COPD HAS| 58 2tE RIS &0 3= C}381-38

5. 4718 AH 20| E (oral corticosteroid)

AR F2|2tel BFAHZ0[E F£07F HE Al COPDY| =F0| &lCh= @+& Gl BHE,
COPD XtOlM F7[ZF E AHZOIEE ROt 8% 2AHZOIE Z2EES RESHN =25
SEMA O 4= QUL 1 o] BAZ0 st MMl A4l MoHHOoIXT 7|2dd, F
d 2T, B RS B E0SE & €EAH AHZ0|E B0 2dd A2z of
de0, Y 8 25 Mo BPHL ke K| D28 % ARME 25|H =2 ALES

P8 Al COPD EHAOIAH BFAHZO|E= FHOHA| Lk d2L S22 X=0=
0| X|&ED CHE ME0| Gl= 39 FT2HZ0EY 2oy 5+ el 0| 3%

2to2 QX|sjof St
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1) Expectorants

Hr

Hypertonic saline2 tz=ot FAMEH|IE fe|ot= =22 F0O, FEIHES XA 7%
hypertonic salineS O| &%t nebulizerE ALE3IYS [If HEHIZS
Ae oz AE Sl o|0] ZHEIRJACHAS 416 COPD EHAHOIA| hypertonic salineO] Z4 S T 7|
s ZHMoll =22 FeX|of it A7 OfEMHX| Zled 2
M hypertonic saline0| 7|z FHo| Mg2HE oesty Xzst=H 22 & = A2 0
FCHA7 2t COPD EHXOA hypertonic salineO| Off g2 sh=X[of CHst Hof CHefME =
7t A0t o Easict

2) Mucoregulators

o

7] MM nmEHE =3 mucoregulator®| CHEXMQI O|2& carboxycystein, macrolide &
ALt 20080 ELEE AFO|A carbocystein (500mg, 1€ 32))2 S8t COPD TXto| E2
7
[

COPD &7 «zto| BI=7t ZASta 4o S JHMES HOjFQUCtae
MacrolideE 7| &= 49 Fo JEHIE Z=HS}

=
Erythromycin(250mg, 1€ 23|) E£+& Azithromycin(250mg, 1€ 13)E 27|72t 2838t 42 COPD

o
24 ozt MIZ2 WED ol Ho| HHMES of2f AN 0|0] FHE QiC e 370 0

rr
paN
|0
Hu

3) Mucolytics

Mucolytics S2| SILIQl N-acetylcysteine2 Z4tetHE HY FHdS A7 HA HiES =
FIBHCHA21 20130 'LHEE =20 [HEH N-acetylcysteineS L& (600mg, 1€ 22)22 =873t
COPD SHXIOf|M H7[50] A 7HMEZD COPD 4 Y3HIZE =M o2 st xHYY
T E UAAZICHE2 CFE mucolyticsQl erdosteine® 7|&= A THEH|7F Ues SHALOA] HH HY
=2 TS 17|52 EdAl7le A2z e Urtss

AMOM 7+ E2| AHEE|= prokinetic agent®! ambroxol2 7|=O0A AHHZEN HMHE X3

(s
Stid Ho R2HIE XZHSI0 A HiE2 FHTISHH 424 severe COPD EHALO| A ambroxol(75mg, 1Y
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Motst HIEZE ZARCH= ARZADIE QUCt4s

M

ZIEX IR E 7IRE A7 FHY ZHE SH=CL

Anticholinergic agent®! tiotropium bromide= goblet cell metaplasia® M A|Z IHEH|EE 7|=

=

HHMS ZHSIL %26 Long-acting B,-receptor agonist & StLFR!l formoterol2 goblet cell@]

hyperplasia& <X StCt427 M2tA COPD EHXHO A tioropium bromide®t formoterolg Z0| AtE

SHA B 7= HY MAHE ZtEeiota 712K

=

mucin g&HE oA

|5t

2 HEAY V= HHBZ AT + o
252 ZTAIY 4 QUctes

H 3-4. Mucoactive drugs and their potential mechanism of action

Mucoactive drugs

Potential mechanism of action

Expectorants

Hypertonic saline

Increases secretion volume and/or hydration

Guaifenesin

Stimulates secretion and reduces mucus viscosity

Mucus regulators

Carbocysteine

Metabolism of mucus-producing cells, antioxidant and anti-inflammatory

effects, modulates mucus production

Anticholinergic agents

Decrease secretion volume

Glucocorticoids

Reduce airway inflammation and mucin secretion

Macrolide antibiotics

Reduce airway inflammation and mucin secretion

Mucolytics

N-acetylcysteine

Breaks disulfide bonds linking mucin polymers, antioxidant and anti-

inflammatory effects

Nacystelyn

Increases chloride secretion and disulfide bonds

Erdosteine

Modulates mucus production and increases mucociliary transport

Dornase alfa

Hydrolyzes the DNA in mucus and reduces viscosity in the lungs

Gelsolin Severs actin filament cross-links

Thymosin B4 Severs actin filament cross-links

Dextran Breaks hydrogen bonds and increases secretion hydration
Heparin Breaks hydrogen bonds and ionic bonds
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Mucokinetics

Bronchodilators

Improve cough clearance by increasing expiratory flow

Surfactants

Decrease sputum/mucus adhesiveness

Ambroxol

Stimulates surfactant production and inhibits neuronal sodium channels

2. H|YEHN X2
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IEHE TESHE Of247HK %S

HE0| goblet cell °| metaplasia 2t

= Zooz g
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CHE A RhM7F 2ot

71 A BHIE ZHES= Mol gy nFnz gYHes USshs YRoCh of WY ¢
Zd dR2A50 718X S2ZF SN 7| HAS BiESH=H =22 F0 COPD EHALO|M
2 22 SHAZE = UL Positive end-expiratory

COPD ZHXHO| A
I
o

pressure (PEEP)= HEE 4% 7|k HME F0|2 7|AX[E 2AZAA AF HiES =2 &= U=
Az ¢ U2l o|of Cigh 6|2 102=¢2h ofF 2%, 152 S PEEP & HE¢t 2HAt0A]

A ot &0| HaotRArts2

Vil ‘4ESHHH| (Biologics)

H2g Y32 COPD XS 10%-40%01A LEFHCH H2® T 1Ho&
immunity) 2f 8 M (adaptive immunity) 7t 25 205t=0|, MHHAON =4E 7| =4 IA
ZO|M EH|E= IL-33 0] 523 cytokineL 2 LM Yonf SHHAA Th2 MZ7} £H|}
= interleukin(IL)-4, IL-5, IL-13 O] 2'% gd52 2N QUCE o2t F2

ot 4=y COPDOM = 2ESHA

Z2%t cytokineL 2

cytokine2| %82 HA HX SOl o =l = ul
5

O AN
A benralizumabs FOStAS M, ?lfx CHH| At 58 A=tE0| WHEX| REQUCES SEX|2E




P AL A2 M ZIE S8l 89 A9H0| U= g5 =it 22070/uL 0|2 COPD &t
RHOIA 1) K| 127027t 33| O|At0] 24 243}, 2) FEV1 < 40% HANOIZSK|, 3) 7| 2K |2 &A HHe

> 15%, 4) 3K QS AL8 Q2 Z20= benralizumab 100 mg XIZ2Z0M 24 st 24 &
7 2 AS ISICESS Mepolizumab2 IL-52F ZAetst0] L-59] =880 ZAetste HS o

al
= CHEE2E oI T =ik 15070/ul0l 0| S5 = 0lde 5d94st=o] A YL

0 CcopPD BXE Egst 3¢ HFE Sdll, mepolizumab

=
7t 282 10| H5I0 mepolizumabll Zut7t S 7+6FALCHS [tepekimab2 L-332 A5}

b A0IA itepekimab 300mg X2 &

IL-332] =&KXo ZAgst= AS Us TLEE 24
[ofat Hlwsto] Azt g oot YHES RS HdaAF|X| RSHJA2LL, FEV1 0|3t 2O
AACH, st F BMOM 1A SHZME S8 Azt 242t H7|s52| g4 =17t 2olg|
ACEST Astegolimab2 IL-33 8K ACHRIQl ST20] 2E ZAgtsts CHUSE sz, 24 A7
OlA 490mg X|E2= ot Hlwsto] Azt 24 Azt DHES FASHA LAAZ|X| ZERAL2Lt
40| H2 SHAMA|ZICEAE OFX|2tO 2 dupilumab2 IL-4 8o ATHRO| Aetsts CHUSE &
HZ IL-4 o IL-139] MSHES KTt 22 34 A E Sof, 385& 0|4 54 240l
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7t 29 A3 HYMES FolotH TAAZICH H7|s0|Lt BHXHE, 49 E XHHME FoTt
TS BQCEA0
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neET At T E i X7 300 H/uL OlYQl EAE LXXERR FYKXSIH|E-2
EN/SYR S TS ZEN/SYLHZOIE SHAH A8S XX 2R AT =i X7t
=2 BNME HAH X227t SYXSIHE-25EM/SRASELE M K=o BgH =tE
ATl Bakot ZiCh 5
Theo| MAol HHO| ALt S{A COPD XA SYUAHZOIE7F ZbEl %X Mus @
NSEA| HECH ILOIA Al At Z1b0)| =™ COPD 2HALOIA 40M| O M4 1tAHH, 7]
BRISA HHS HAF YA, IgE >100 U BF SYAE|Z0|S0| o3t 24 Ziteh A0 YN
Cf 9% HO§ SAT SK|7k 300 /L O[4el HLUT SYAE RO} t2E RolotA U
A A|ZACH 452
43 347 €3 47
< 300 /mm3 > 300 /mm3
o o~
ik b LABA+LAMA ICS+LAMA+LABA
Mege LABA+LAMA
a3 3-3. 2P A| COPDO| =7] %8 K&
LABA=long-acting beta2-agonist, LAMA=long-acting muscarinic antagonist, [CS=inhaled

corticosteroid,




<<§1§o§/f§3 100 < W5 247 < 300 S5 BT 2 300 /mm >
LABA+
2982 IcS+LABA+LAMA [[ 1CS+LAMA+LABA
orst A LAMA + PDE4i + Anti-IL-4R
oS &S + PDE4i + Macrolide + PDE4i
* Macrolide + Macrolide

HelE 2 LABA+LAMA
OF5| HFAH + PDE4i ICS+LABA+LAMA
= = .

* Macrolide

U3 M7 83 s M7

< 300 /mm3 Count = 300 /mm3

A% 3-4 93t £ COPDL| =4 o4& K&
LABA=long-acting beta2-agonist, LAMA=long-acting muscarinic antagonist, 1CS=inhaled

corticosteroid, PDE4l=phosphodiesterase 4 inhibitor, IL-4R=interleukin 4 receptor
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Intervention Triple therapy (ICS+LABA+LAMA)
Comparators ICS+LABA LAMA LAMA+LABA
Outcomes a_)ggfﬂ_ I:JEI-AOH%
Q6 COPDEEO| NQHFO|A triple therapy(ICS+LAMA+LABA)E ICS+LABAALZ0] H]
o AldES Y = A=
KQ7. COPDEZO| TEZNA triple therapy(ICS+LAMA+LABA)E LAMA AtE0] H|s|

KQ8.  CcoPDZ ol DQHTO|A triple therapy(ICS+LAMA+LABA)E LABA AHZ0]| H|s{ Apat

KQ8. COPDEEO| 12[HFO|A triple therapy(ICS+LAMA+LABA)E LAMA+LABAALEO] H|d|

HHEE KQ6 KQ7 KQ8 KQ9
Patients COPDHSIO| nedr

Intervention Triple therapy (ICS+LABA+LAMA)

Comparators ICS+LABA LAMA LABA LAMA+LABA
Outcomes HH A=

MEDLINE

("Lung Diseases, Obstructive"[Mesh:noexp] OR "Pulmonary Disease, Chronic

Obstructive"[Mesh] OR
"Pulmonary Emphysema"[Mesh])) OR ("Chronic obstructive pulmonary disease"[TIAB] OR

"Emphysema"[TIAB] OR "Chronic bronchitis”"[TIAB] OR "Chronic obstructive lung




PICO ¥ 2HE

disease"[TIAB] OR

"Obstructive lung disease"[TIAB] OR "Obstructive pulmonary disease"[TIAB] OR

"Obstructive lung
diseases"[TIAB] OR "Obstructive pulmonary diseases"[TIAB] OR "COPD"[TIAB])

EMBASE

'emphysema'/syn OR 'chronic bronchitis'/syn OR 'chronic obstructive lung disease'/syn
OR

'obstructive lung disease'/syn OR 'obstructive pulmonary disease'/syn OR 'obstructive

lung diseases'

OR 'obstructive pulmonary diseases’ OR 'copd'/syn OR ('lung emphysema'/exp OR

"chronic
obstructive lung disease'/exp AND [humans]/lim)
COCHRANE
1. MeSH descriptor Emphysema explode all trees
2. MeSH descriptor Pulmonary Disease, Chronic Obstructive explode all trees
3. (emphysema):ti,ab,kw or (chronic bronchitis):ti,ab,kw or (chronic obstructive lung

disease):tiabkw or (obstructive lung disease):tiabkw or (obstructive pulmonary

disease):ti,ab,kw
4. (COPD):ti,ab,kw

5. (#1 OR #2 OR #3 OR #4)

ICS
MEDLINE

(("ICS"[TIAB])) OR ((("Bronchodilator Agents/administration and dosage"[Mesh] OR

"Bronchodilator

Agents/adverseeffects”"[Mesh] OR "Bronchodilator Agents/therapeutic use"[Mesh] OR
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"Bronchodilator Agents/toxicity”[Mesh])) OR ((((inhal*) AND (Corticosteroid* OR cortico-
steroid* OR

beclomethasone[tiab] OR beclazone[tiab]OR becotide[tiab] OR becloforte[tiab] OR
budesonide]tiab]

OR pulmicort* OR fluticasone[tiab] OR flixotide[tiab]OR qvar[tiab] OR filair[tiab] OR

aerobec[tiab]

OR asmabec[tiab] OR becodisk* OR triamcinolone[tiab] OR mometasone[tiab] OR
flunisolide[tiab])))

OR ("Adrenal Cortex Hormones/administration and dosage"[Mesh] OR "AdrenalCortex
Hormones/adverse effects"[Mesh] OR "Adrenal Cortex Hormones/drug effects"[Mesh] OR

"AdrenalCortex Hormones/drug therapy"[Mesh] OR "Adrenal Cortex

Hormones/therapeutic

use"[Mesh] OR "AdrenalCortex Hormones/toxicity"[Mesh])))

EMBASE

((inhal* AND (corticosteroid* OR cortico AND steroid* OR beclomethasone:ab,ti OR

beclazone:ab,ti

OR becotide:ab,ti OR becloforte:ab,ti OR  budesonide:ab,ti OR pulmicort* OR

fluticasone:ab,ti OR

flixotide:ab,ti OR qvar:ab,ti OR filair:ab,ti OR aerobec:ab,ti OR asmabec:ab,ti OR becodisk*
OR

triamcinolone:ab,ti OR  mometasone:ab,ti ORflunisolide:ab,ti)) OR ICS"ab,ti ) OR
(bronchodilating

agent'/de OR ‘corticosteroid'/de)

COCHRANE

1. inhal* and (Corticosteroid* or cortico steroid or beclomethasone or beclazone or

becotide or

becloforte or budesonide or pulmicort* or fluticasone or flixotide or qvar or filair or

aerobec or
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asmabec or becodisk* or triamcinolone or mometasone or flunisolide):ti,ab,kw
2. ics:ti,ab,kw
3. MeSH descriptor: [Adrenal Cortex Hormones] this term only and with qualifier(s): [AD]

4. MeSH descriptor: [Bronchodilator Agents] this term only and with qualifier(s): [AD, TU]

1-4/or

LAMA

MEDLINE
1. ((("Cholinergic Antagonists/administration and dosage"[Mesh] OR "Cholinergic
Antagonists/adverse effects”"[Mesh] OR"Cholinergic Antagonists/pharmacology"[Mesh]
OR "ScopolamineDerivatives/adverse
effects"[Mesh] OR "Scopolamine Derivatives/pharmacology”[Mesh] OR "Scopolamine
Derivatives/therapeutic use"[Mesh] OR "Scopolamine Derivatives/toxicity"[Mesh])) OR
("Muscarinic
Antagonists/administration anddosage"[Mesh] OR "Muscarinic Antagonists/adverse
effects"[Mesh]
OR "Muscarinic Antagonists/pharmacology”[Mesh] OR"Muscarinic
Antagonists/therapeutic
use"[Mesh] OR "Muscarinic Antagonists/toxicity”[Mesh])) OR
"tiotropium”[SupplementaryConcept]
2. "Spiriva"[TIAB] OR "tiotropium"[TIAB]
3. "long-acting muscarinic antagonist"[TIAB] OR "LAMA"[TIAB]
4. #1 OR #2 OR #3

EMBASE

1. cholinergic receptor blocking agent'/exp OR 'scopolamine derivative'/exp OR

'muscarinic receptor

blocking agent'/exp OR 'tiotropium bromide'/expCOCHRANE




PICO ¥ 2HE

2. spirivatabti OR 'tiotropiumab,ti OR ‘lama“ab,ti OR 'long-acting muscarinic

antagonist"ab,ti

3.1T0R 2

COCHRANE

1. MeSH descriptor Cholinergic Antagonists explode all trees
2. MeSH descriptor Scopolamine Derivatives explode all trees
3. MeSH descriptor Muscarinic Antagonists explode all trees

4. (spiriva):ab,ti OR (tiotropium):ab,ti OR (lama).ab,ti OR (long-acting muscarinic

antagonist):ab;ti

5. (#1 OR #2 OR #3 OR #4)

ICS/LABA
MEDLINE

1. ("Adrenal Cortex Hormones"[MeSH] OR "Anti-Asthmatic Agents"[MeSH]) AND

("adrenergic beta-

2 receptor agonists"'[MeSH] OR "bronchodilator agents"[MeSH] ) AND "drug

combinations"[MeSH)]

2. "fluticasone, salmeterol drug combination"[Supplementary Concept] OR "fluticasone,

salmeterol
drug combination"[TIAB] OR "seretide"[TIAB] OR "fluticasone/salmeterol"[TIAB] OR

"Androstadienes"[MeSH Terms] OR "budesonide/formoterol"[TIAB] OR
"symbicort"[Supplementary

Concept] OR "symbicort"[TIAB]

3. (("budesonide"[MeSH Terms] OR "budesonide"[TIAB]) AND

("formoterol"[Supplementary Concept]
OR "formoterol"[TIAB]) AND ("drug combinations"[MeSH] OR ("drug"[TIAB] AND

"combinations"[TIAB]) OR "drug combinations”[TIAB] OR ("drug"[TIAB] AND
"combination"[TIAB])
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OR "drug combination”[TIAB])) OR ((“fluticasone"[Supplementary Concept]

"fluticasone"[TIAB])

OR

AND ("salmeterol"[Supplementary Concept] OR "salmeterol"[TIAB] OR "Albuterol"[MeSH

Terms] OR

"Albuterol"[TIAB]) AND ("drug combinations"[MeSH] OR  ("drug"[TIAB]
"combinations"[TIAB])

AND

OR "drug combinations"[TIAB] OR ("drug"[TIAB] AND “combination"[TIAB]) OR "drug

combination"[TIAB]))
4. #1 OR #2 OR #3

EMBASE

1. 'corticosteroid'/exp OR ‘'antiasthmatic agent'/exp AND 'beta 2 adrenergic receptor

stimulating

agent'/exp AND 'bronchodilating agent'/exp AND 'drug combination'/exp

2. 'fluticasone propionate plus salmeterol'/exp OR 'fluticasone propionate plus salmeterol

xinafoate'/exp OR ’seretide’: ab,ti OR 'androstane derivative'/exp OR 'budesonide plus

formoterol'/exp OR 'budesonide plus formoterol fumarate'/exp OR 'symbicortab,ti OR

'fluticasone/salmeterol':ab,ti OR 'budesonide/formoterol'ab;ti

3. 'formoterol'/exp AND 'budesonide'/exp AND ('drug combination'/exp OR

combination':ab,ti)

4. 'fluticasone'/exp AND ‘'salmeterol’/exp AND (‘'drug combination'/exp OR

combination:ab,ti)
5. 1-4/0OR
COCHRANE

1. (fluticasone):tiabkw AND (salmeterol):tiabkw AND MeSH descriptor

Combinations, this
term only

2. (formoterol):tiabkw AND (budesonide):tiabkw AND MeSH descriptor

Combinations, this

'drug

'drug

Drug

Drug
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term only
3. (seretide):ti,ab,kw OR (symbicort):ti,ab,kw OR (fluticasone/salmeterol):ti,ab,kw OR
(budesonide/formoterol):ti,ab,kw

4.1-3/CR

Ultra LABA

MEDLINE
1. "5-(2-(5,6-diethylindan-2-ylamino)-1-hydroxyethyl)-8-hydroxy-1H-quinolin-2-
one"[Supplementary Concept] OR olodaterol[Supplementary Concept]

2. "onbrez"[tiab] OR "indacaterol"[All Fields] OR “olodaterol”[tiab] OR “Striverdi
Respimat”[tiab] OR

“BI-1744 CL"[tiab] OR “vilanterol“[tiab]

3. "indans/adverse effects"[Mesh Terms] OR "indans/pharmacology"”[Mesh Terms] OR
"indans/therapeutic use"[Mesh Terms] OR "quinolones/adverse effects"[Mesh Terms] OR
"quinolones/pharmacology”[Mesh Terms] OR "quinolones/therapeutic use"[Mesh Terms]
4. "bronchodilator agents/administration and dosage"[MeSH Terms] OR "bronchodilator

agents/pharmacology”[Mesh Terms] OR "bronchodilator agents/therapeutic use"[Mesh

Terms]

5. "adrenergic beta-2 receptor agonists/administration and dosage"[Mesh Terms] OR

"adrenergic
beta-2 receptor agonists/pharmacology”[Mesh Terms] OR "adrenergic beta-2 receptor
agonists/therapeutic use"[Mesh Terms]

6. "Formoterol Fumarate"[mesh] OR "Salmeterol Xinafoate"[mesh] OR ("formoterol"[tiab]

OR

Salmetero[tiab] OR Serevent[tiab] OR Xinafoate[tiab] OR Oxis[tiab] OR Foradil[tiab] OR

“Formoterol

Fumarate”[tiab])
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7. 1-5/0OR

8. #7 NOT (#6)
EMBASE

onbrez'/syn OR 'beta 2 adrenergic receptor stimulating agent’/syn OR 'indacaterol'/syn
COCHRANE

1. (onbrez):ti,ab,kw OR (indacaterol):ti,ab,kw

2. adrenergic beta-2 receptor agonists

3. #1 OR #2

PDE4 Inhibitor

MEDLINE
1. ( "Phosphodiesterase 4 Inhibitors "[Mesh] )
2. ("Roflumilast" [Supplementary Concept])

3. "Phosphodiesterase 4 Inhibitors"[tiab] OR "PDE4 inhibitor"[tiab] OR "roflumilast"[tiab]
OR

"daxas"[tiab]
4.1-3/ OR
EMBASE
1. 'phosphodiesterase iv inhibitor'/de OR ‘'roflumilast'/exp

2. 'phosphodiesterase iv inhibitor:ab,ti OR 'roflumilast":ab,ti OR 'pde 4 inhibitor"ab,ti OR

'daxas':ab,ti
3.10R 2
COCHRANE
1. MeSH descriptor Phosphodiesterase 4 Inhibitors explode all trees

2. (phosphodiesterase 4 inhibitor):abtikw or (PDE 4 inhibitor):abtikw or

(roflumilast):ab,ti,kw or




PRISMA 2020 flow diag

(daxas):ab,ti,kw

3.1T0R 2

for new sy

which included searches of databases, registers and other sources

PICO ¥ 2HE

[

Identification of studie

and reg

]

{

Identification of studies via other methods

Identification

Records identified from*:
Medline (n = 835)

Embase (n = 1326)
Cochrane library (n = 917)

}

Records screened

(n=1752)

Reports sought for retrieval

Records removed before
screening:
Duplicate records removed
(n=13286)

Records identified from:
Websites (n = 4)
Citation searching (n = 5)

Records excluded by two
independent reviewers
(n=1697)

Screening

(n=155)

Reports assessed for eligibility
(n=55)

v

[ Included ] [

Studies included in review
(n=286)

Reports not retrieved
(n=0)

Reports sought for retrieval

v

Reports not retrieved
(n=1)

(n=9)
!

Reports excluded (n = 30):
Not eligible intervention (n = 5)
Not parallel RCT (n = 1)
Not eligible treatment duration
(n=2)
Same data source (n = 13)
Pooled analysis (n = 1)
Not available outcome data
(n=8)

Reports assessed for eligibility
(n=8)

Reports of included studies
(n=286)

Reports excluded (n=7):
Not eligible intervention (n = 2)
Same data source (n = 5)

*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the total number across all databases/registers).
**If automation tools were used, indicate how many records were excluded by a human and how many were excluded by automation tools.
From: Page MJ, McKenzie JE, Bossuyt PM, Boutren |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71.
doi: 10.1136/bmj.n71. For more information, visit: http://www.prisma-statement.crg/

Low-risk Group in COPD
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Ferguson[14] 2020

-0.35 [-0.63, -0.08]

Singh[15] 2016 . -0.18 [-0.41, 0.04]
Lipson[16) 2017 F i -0.34 [-0.62, -0.05]
Lipson[12) 2018 —— -0.09 [-0.17, -0.00]
Rabe[11] 2020 i -0.13 [-0.25, -0.01]
Zheng[17] 2021 ' | -0.66 [-1.01, -0.31]
RE Maodel e -0.24 [-0.38, -0.09]
T T T T T T 1
-1.2 -1 -0.8 -0.6 -0.4 -0.2 0 0.2
Log Odds Ratio
Meta-Analysis Forest Plot of LABA_LAMA Acute exacerbation
Triple therapy vs.LABA_LAMA
Papi[9] 2018 . -0.08 [-0.28, 0.13]
Chapman[10] 2018 ; - | -0.15[-0.45, 0.15]
Aron[4] 2007 ' | -0.36 [-0.86, 0.15]
Rabe[11] 2020 — - -0.08 [-0.20, 0.04]
Lipson12 2018 - -0.13[-0.24,-0.03]
Magnussen[13] 2014 P -0.62 [-0.79, -0.48]
Ferguson[14] 2020 [ - : -0.27 [-0.56, 0.01]
RE Model —— -0.23 [-0.40, -0.07]
T T T T T 1
-1 -0.8 0.6 -0.4 -0.2 0 0.2

Log Odds Ratio




Meta-Analysis Forest Plot of LAMA Acute exacerbation
Triple therapy ve.LAMA

PICO ¥ 2HE

LEE[1] 2016 ! | -0.72[-1.64, 0.20]
Welte[2] 2009 e -1.01 [-1.50, -0.52]
Jung[3] 2012 b L ! -0.18 [-0.65, 0.29]
Aron[4] 2007 —_— -0.20[-0.69, 0.29]
J Vestbo5 2017 —— -0.13[-0.31, 0.04]
J Vestbo[5] 2017 . | -0.20[-0.42, 0.02]
Hanania[6] 2012 [ | -0.07 [-0.67, 0.52]
Bansal[8] 2021 e -0.51 [-1.01,-0.01]
RE Model i -0.31[-0.52, -0.11]

I T T T T

-2 -1.5 -1 -0.5 0 0.5

Log Odds Ratio
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Ferguson[15] 2018 P 0.69[-0.70, 2.08]
Singh[18] 2016 ] -0.08 [-0.79, 0.64]
Lipson[17) 2017 . -0.42 [-1.69, 0.85]
Lipson[12) 2018 HaH -0.11[-0.39, 0.16]
Rabe[11] 2020 . 0.14 [-0.32, 0.61]
Zheng[18] 2021 _ -1.09 [-3.38, 1.18]
Frith[19] 2015 ' | -1.10 [-4.31, 2.10]
Frith[19] 2015 k { -0.00 [-2.78, 2.77]
Zhao[20] 2018 [ 0.00[-3.93, 3.93]
Siler_study1[21] 2016 [ 041[-2.79, 3.62]
Siler_study2[21] 2016 - | -0.70 [-3.48, 2.07]
Siler_study1[22] 2015 ' | -1.80 [-5.00, 1.41]
Siler_study2[22] 2015 e -2.10 [-4.30, 0.10]
Cazzola[7] 2007 ! 0.00[-3.95, 3.95]
RE Model *» -0.08 [-0.30, 0.13]
T T T T T
-6 -4 -2 0 2
Log Odds Ratio
Meta-Analysis Forest Plot of LAMA Mortality
Triple therapy ve.LAMA
LEE[1] 2016 [ -1.61 [-3.77, 0.54]
Welte[2] 2009 ' 1.11[-2.10, 4.31]
Aron[4] 2007 ——_—— 0.49[-0.79, 1.78]
J Vestbo[5] 2017 —-— -0.38 [-0.96, 0.19]
Cazzola[7] 2007 [ | 0.00[-3.95, 3.95]
Bansal[g] 2021 ' | 0.69[-1.71, 3.10]
RE Model s -0.21[-0.74, 0.32]
I T T T T
-4 -2 1] 2 4

Log Odds Ratio
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Meta-Analysis Forest Plot of LABA_LAMA Mortality
Triple therapy ve.LABA_LAMA
Papi[g] 2018 ! - i -0.27 [-0.93, 0.38]
Chapman([10] 2018 ' : 0.23[-1.09, 1.55]
Aron[4] 2007 I - i 0.02[-1.13, 1.18]
Rabe[11] 2020 — -0.23 [-0.66, 0.19]
Lipson[12] 2018 [ -0.31[-0.63, 0.01]
Magnussen[13] 2014 —— -0.13[-0.57, 0.32]
RE Mode! — -0.23 [-0.43, -0.02]
[ T 1 T T T 1
15 -1 0.5 0 05 1 15 2
Log Odds Ratio
Table. Articles used in the analysis
No. in the | First author | Year Journal Title Reference
analysis No.
1 Lee 2016 Respirology | Efficacy and tolerability of budesonide/formoterol | 925

added to tiotropium compared with tiotropium alone in
patients with severe or very severe COPD: A randomized,

multicentre study in East Asia

2 Welte 2009 Am. J. | Efficacy and Tolerability of Budesonide/Formoterol | 926
Respir. Crit. | Added to Tiotropium in Patients with Chronic

Care Med Obstructive Pulmonary Disease

3 Jung 2012 Respir. Med | Comparison of  tiotropium plus  fluticasone | 927
propionate/salmeterol with tiotropium in COPD: A

randomized controlled study

4 Aaron 2007 Ann. Intern. | Tiotropium in Combination with Placebo, Salmeterol, or | 928
Med Fluticasone-Salmeterol for Treatment of Chronic

Obstructive Pulmonary Disease

5 Vestbo 2017 The Lancet | Single inhaler extrafine triple therapy versus long-acting | 185
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muscarinic antagonist therapy for chronic obstructive
pulmonary disease (TRINITY): a double-blind, parallel

group, randomised controlled trial

6 Hanania 2012 Respir. Med | Benefits of adding fluticasone propionate/salmeterol to | 929
tiotropium in moderate to severe COPD
7 Cazzola 2007 Pulm. A pilot study to assess the effects of combining | 930
Pharmacol. | fluticasone propionate/salmeterol and tiotropium on the
Ther airflow obstruction of patients with severe-to-very
severe COPD
8 Bansal 2021 Np/ Prim. | Single-inhaler fluticasone | 931
Care Respir. | furoate/umeclidinium/vilanterol  (FF/UMEC/VI) triple
Med therapy versus tiotropium monotherapy in patients with
COPD
9 Papi 2018 The Lancet | Extrafine inhaled triple therapy versus dual | 184
bronchodilator therapy in chronic obstructive pulmonary
disease (TRIBUTE): a double-blind, parallel group,
randomised controlled trial
10 Chapman 2018 Am. J. | Long-Term  Triple  Therapy  De-escalation to | 314
Respir. Crit. | Indacaterol/Glycopyrronium in Patients with Chronic
Care Med Obstructive ~ Pulmonary  Disease  (SUNSET): A
Randomized, Double-Blind, Triple-Dummy Clinical Trial
1 Rabe 2020 N. Engl. J. | Triple Inhaled Therapy at Two Glucocorticoid Doses in | 352
Med Moderate-to-Very-Severe COPD
12 Lipson 2018 N. Engl. J. | Once-Daily Single-Inhaler Triple versus Dual Therapy in | 181
Med Patients with COPD
13 Magnussen | 2014 N. Engl. J. | Withdrawal ~ of  Inhaled  Glucocorticoids  and | 347
Med Exacerbations of COPD
14 Ferguson 2020 Respir. Res | Once-daily single-inhaler versus twice-daily multiple- | 932
inhaler triple therapy in patients with COPD: lung
function and health status results from two replicate
randomized controlled trials
15 Singh 2016 The Lancet | Single inhaler triple therapy versus inhaled | 933
corticosteroid plus long-acting B2-agonist therapy for
chronic obstructive pulmonary disease (TRILOGY): a
double-blind, parallel group, randomised controlled trial
16 Lipson 2017 Am. J. | FULFIL Trial: Once-Daily Triple Therapy for Patients with | 934

Respir. Crit.
Care Med

Chronic Obstructive Pulmonary Disease
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17

Zheng

2021

Respir. Res

Efficacy and safety of single-inhaler extrafine triple
therapy versus inhaled corticosteroid plus long-acting
beta2 agonist in eastern Asian patients with COPD: the
TRIVERSYTI randomised controlled trial

935

18

Ferguson

2018

Lancet
Respir. Med

Triple therapy with
budesonide/glycopyrrolate/formoterol fumarate with
co-suspension delivery technology versus dual therapies
in chronic obstructive pulmonary disease (KRONOS): a
double-blind, parallel-group, multicentre, phase 3

randomised controlled trial

936

19

Frith

2015

Thorax

Glycopyrronium once-daily significantly improves lung
function and health status when combined with
salmeterol/fluticasone in patients with COPD: the

GLISTEN study—a randomised controlled trial

937

20

Zhao

2018

Exp.  Ther.
Med

Efficacy and safety of tiotropium bromide combined
with  budesonide/formoterol in the treatment of
moderate to severe chronic obstructive pulmonary

disease

938

21

Siler

2016

CcOoPD

A. Efficacy and Safety of Umeclidinium Added to
Fluticasone Propionate/Salmeterol in Patients with
COPD: Results of Two Randomized, -Double-Blind
Studies

939

22

Siler

2015

Respir. Med

Efficacy and safety of umeclidinium added to fluticasone
furoate/vilanterol in chronic obstructive pulmonary

disease: Results of two randomized studies

940
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Lipson DA, Barnhart F, Brealey N, Brooks J, Criner GJ, Day NC, et al. Once-Daily Single-Inhaler
Triple versus Dual Therapy in Patients with COPD. N Engl J Med 2018;378:1671-80.

Papi A, Vestbo J, Fabbri L, Corradi M, Prunier H, Cohuet G, et al. Extrafine inhaled triple
therapy versus dual bronchodilator therapy in chronic obstructive pulmonary disease
(TRIBUTE): a double-blind, parallel group, randomised controlled trial. Lancet 2018;391:1076-
84.

Vestbo J, Papi A, Corradi M, Blazhko V, Montagna |, Francisco C, et al. Single inhaler extrafine
triple therapy versus long-acting muscarinic antagonist therapy for chronic obstructive
pulmonary disease (TRINITY): a double-blind, parallel group, randomised controlled trial.
Lancet 2017;389:1919-29.

Chapman KR, Hurst JR, Frent SM, Larbig M, Fogel R, Guerin T, et al. Long-Term Triple Therapy
De-escalation to Indacaterol/Glycopyrronium in Patients with Chronic Obstructive
Pulmonary Disease (SUNSET): A Randomized, Double-Blind, Triple-Dummy Clinical Trial. Am
J Respir Crit Care Med 2018;198:329-39.

Magnussen H, Disse B, Rodriguez-Roisin R, Kirsten A, Watz H, Tetzlaff K, et al. Withdrawal
of inhaled glucocorticoids and exacerbations of COPD. N Engl J Med 2014;371:1285-94.
Rabe KF, Martinez FJ, Ferguson GT, Wang C, Singh D, Wedzicha JA, et al. Triple Inhaled
Therapy at Two Glucocorticoid Doses in Moderate-to-Very-Severe COPD. N Engl J Med
2020;383:35-48.

Lee SD, Xie CM, Yunus F, Itoh Y, Ling X, Yu WC, et al. Efficacy and tolerability of
budesonide/formoterol added to tiotropium compared with tiotropium alone in patients
with severe or very severe COPD: A randomized, multicentre study in East Asia. Respirology
2016;21:119-27.

Welte T, Miravitlles M, Hernandez P, Eriksson G, Peterson S, Polanowski T, et al. Efficacy and
tolerability of budesonide/formoterol added to tiotropium in patients with chronic
obstructive pulmonary disease. Am J Respir Crit Care Med 2009;180:741-50.

Jung KS, Park HY, Park SY, Kim SK, Kim YK, Shim JJ, et al. Comparison of tiotropium plus
fluticasone propionate/salmeterol with tiotropium in COPD: a randomized controlled study.
Respir Med 2012;106:382-9.

Aaron SD, Vandemheen KL, Fergusson D, Maltais F, Bourbeau J, Goldstein R, et al. Tiotropium
in combination with placebo, salmeterol, or fluticasone-salmeterol for treatment of chronic
obstructive pulmonary disease: a randomized trial. Ann Intern Med 2007;146:545-55.
Hanania NA, Crater GD, Morris AN, Emmett AH, O'Dell DM, Niewoehner DE. Benefits of
adding fluticasone propionate/salmeterol to tiotropium in moderate to severe COPD. Respir
Med 2012;106:91-101.

Cazzola M, Ando F, Santus P, Ruggeri P, Di Marco F, Sanduzzi A, et al. A pilot study to assess
the effects of combining fluticasone propionate/salmeterol and tiotropium on the airflow

obstruction of patients with severe-to-very severe COPD. Pulm Pharmacol Ther 2007;20:556-
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Ferguson GT, Brown N, Compton C, Corbridge TC, Dorais K, Fogarty C, et al. Once-daily
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Res 2020;21:131.

Singh D, Papi A, Corradi M, Pavlisova |, Montagna |, Francisco C, et al. Single inhaler triple
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