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Wilson et al'’ Ciprofloxacin 60 vs 64 32(53%)  ZAENE AR IR T o

(2013) DPI Vs
28 K 35 (55%)

De Soyza et al'* Ciprofloxacin 137 vs 68 83 (61%)  ZFEMNE RERES — R 2 M B LRE R

(2018; RESPIRE 1)  DPI vs WA, 2o R AR

14 KFEHGLE 12 {6 H 41 (60%)

De Soyza et al'* Ciprofloxacin 141 vs 70 83 (59%) EZrit S SRR

(2018; RESPIRE 1)  DPI Vs B — R M LA

28 KAWALE 12 8 A 45 (64%) Kotk AR

Aksamit et al'3 Ciprofloxacin 176 vs 88 107 (61%)  ZHEAMHE SRR

(2018; RESPIRE 2)  DPI Vs B2 A LR

14 KA LE 12 fE A 55 (63%) Kok paER

Aksamit et al®? Ciprofloxacin 171 vs 86 99 (58%) B2 fFSE R R

(2018; RESPIRE 2)  DPI vs B AR

28 RFHAGZE 12 {6 H 54 (63%) BB AR

Serisier et al'® Liposomal 20vs22  20(100%)  Klebsiella, Ochrobactrum I HHRIRIT B &

(2013; ORBIT 2) ciprofloxacin vs anthropic REF B — R M LF R
2458 22 (100%)

Haworth et al'® Liposomal 183 vs 95 183 (100%) S aureus, Escherichia coli,  FEARZEIR - PHRIEARE =
(2019; ORBIT 3) ciprofloxacin vs S pneumoniae, H influenzae  HEEIEESH—XZ M54
48 58 95 (100%)  and M catarrhalis =]

Haworth et al'® Liposomal 206 vs 98 206 (100%) S aureus, E coli, S pneu- W ARG 5 T R M A T
(2019; ORBIT 4) ciprofloxacin vs moniae, and H influenzae FER R — R 2k B LR
48 4 98 (100%)
Barker et al?® Nebulised 134vs 132 112 (84%) IE&EFR ks AR A
(2014; AIR-BX 1) aztreonam Vs (QOL-B-RSS)
28 105 (80%)
Barker et al*® Nebulised 136 vs 138 116(85%) MR atE A AL e
(2014; AIR-BX 2) aztreonam Vs (QOL-B-RSS)
28 3 103 (75%) (B IGE R R 2
Drobnic et al?’ Nebulised 10 vs 10 10 (100%) &k} RRARfERER B
(2005) tobramycin vs AR VR Rk IR AT R ==
13f@H 10 (100%)
Barker et al’! Nebulised 37vs37  37(100%)  fEEE REE A kIR B
(2000) tobramycin Vs
6H 37 (100%)
Murray et al?’ Nebulised 32vs33 13 (48%)  Hinfluenzae, S aureus, PR R U T e
(2011) gentamicin Vs S pneumoniae, and M
15 @A 11 (37%)  catarrhalis
Haworth et al*® Nebulised 73vs71  73(100%)  Hinfluenzae, S aureus, S fEFIERH—XaMEE(L
(2014) colistin Vs pneumoniae, S maltophilia,  W§fE]
26 4 71 (100%)  and M catarrhalis

DPI=dry powder for inhalation ( #Z¥pW A ) °
QOL-B RSS=Quality of Life-Bronchiectasis respiratory symptoms domain score ( 323585 TiRAE < AL IEIE ) ©
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b.i.d.

FERRH A

SHRIDTRR IR R DU

EO
SHEIGURR IR A DU 8 YN TR o BRI ARG

W5 AR i % e fE H Feh e fE H

[l fluroquinolone B &1 #IHi 2k %
I kg A BIhi A %

3 : PRBRRRISEIRRIEEESR (2017 FEUMNIDESEZS6/8155] 1°) -

WIS 3 R B
LR A

FERRIRAT B Rk G

RBISHE S W

fF I 1R B2
e A RIHE A %

B= : BIMeBRRIRIEEBECHT (2017 EFRINBESE8EIES °)

\ BTEEMERRIRAEER L
SARBR S — 4 DL _E R R MR IRAR B R AR
RPN TTRER 10 o IR A R RITPIRE S
BB BR YT S P BRIG IR & SORE TR AE T 8
— S MEBER BV 3 2K - HIER
BE I PUAESRIGHE (A BRIFRVERRR » TP RERER AL

Z LRHiA

B0 o HhE EIGEE BRI R A
R R ATUPTIAEFE (A colistin/tobramycin/
gentamicin) 6 » 75 I #k IR AR & A ] 6F
macrolides » %1 H 37 S SR R fE A R A AT 52
FERR AR ZEEGE macrolides (& =) °



166 PR % %

i

© IR R © EHTREAG o AT - Y o K o HE1E 27310
o IR SE R R TR gﬁﬁ%ﬁggﬁ WA Macrolides 2L HB RIS AT
[RErs+ fififR s o ZREALYEEEY) Macrolidesf#i B AT AR
« R o A ELAETE - B GHE £R
o S E R ERF L TR AT A
Hpid% B2 Macrolides f F
o il E H IR E o EERAE - RH

Macrolides i F

BN : XREBWRERERTVOR (2019 FRENFESESEEIES! °)

O —FRMRIFRH =3 -
O —FRMERIFRH =5 -

SERMEMRIBER - BANREZEE—FRMERFRE - HISEBEEBE _RRMI6HE -

& A B0 & = F AR macrolides ¥
NEES RETEIRIEL LEER

M8 2019 RIS/ HTIISE 2 > macrolides
FZRIERE LR E PEIRFERI SR E AN - mIkE
{2 AR L =52 51% » I ABUPLAE SR
NP R B A - AT AE 2019 - 35
] e f 8 B oy T 3 R S SRE HRARIEFR 510 (
V) » FERERE BB B HE IR IR
PEBRIG R LR RIER R - B — kR
b s 3 REL L 25868 B macrolides
TEGREHEE -

& A

TG S SRVE B BRAE Y it HIRs 4 I 0B S 5
WHITEER ~ TERRHTERIRE AL BRI IR E Y2
2RI T 2 29 AT B 77 B DA, A 35 T
BIFETt o Hor AMEPTA R Al DUS Bl s R 4
RS T R R 2 R IR - ARSI
RBIRFFEIRRN > B AR P AR 2 m] USRI
S AR AR S P A e - E A
N B A3 B U B ORGS0 O = mT 3
SR B AR BGE B M A 2815 2 P ISE 1 E Pk
BRI - SERCATBIE A - [ES EnE
AWFE 5 IR R F R RS8P m] DU R E 5
BRI E - JCHE Bl R AR w0 B
SERERAM G R » F5 20T o0 il EH AR IRAT B 7 TR
Britias - A RERESRIREER L RS &
TS MR R EORR 3 KA LB -
{0 MR ABY A 369 © 6 S8 ] KR

W UR S 7 B R 5 SR 45 (L ST B O L I
RS TR 297 S8 >t RT =5 B8 6 ] macrolides 76
o XREPFIRIERIG R RN - TEE
fill ~ PR TR R Al DL R AR 2% Ja A SR [RIC 75
AT AR S A AN [RIR D 8 452 50 B o dmst 7 5 -
[EREAMEE -

SN

LR~ REERE o SCRETRIRIERIRZ B EA R - Rt
3£2014;25(3): 176-83 -

2.Araujo D, Shteinberg M, Aliberti S, et al. The independent
contribution of Pseudomonas aeruginosa infection to long-

\

term clinical outcomes in bronchiectasis. Eur Respir J 2018;
51(2) 1701953.

3.Chalmers JD, Aliberti S, Filonenko A, et al. Characterization
of the “frequent exacerbator phenotype” in bronchiectasis.
Am J Respir Crit Care Med 2018; 197(11): 1410-20.

4.Chalmers JD, Aliberti S, Blasi F. Management of bronchiec-
tasis in adults. Eur Respir J 2015; 45(5): 1446-62.

5.Hill AT, Sullivan AL, Chalmers JD, et al. British Thoracic
Society Guideline for bronchiectasis in adults. Thorax 2019;
74(Suppl 1): 1-69.

6.Flude LJ, Agent P, Bilton D. Chest physiotherapy techniques
in bronchiectasis. Clin Chest Med 2012; 33(2): 351-61.

7.Altenburg J, de Graaff CS, van der Werf TS, Boersma WG.
Immunomodulatory effects of macrolide antibiotics—part
2: Advantages and disadvantages of long-term, low-dose
macrolide therapy. Respiration 2011; 81(1): 75-87.

8.Levert H, Gressier B, Moutard 1, et al. Azithromycin impact
on neutrophil oxidative metabolism depends on exposure
time. Inflammation 1998; 22(2): 191-201.

9.Kapur N, Bell S, Kolbe J, Chang AB. Inhaled steroids for
bronchiectasis. Cochrane Database Syst Rev 2009; (1):
CD000996.

10.Polverino E, Goeminne PC, McDonnell MJ, et al. European

Respiratory Society guidelines for the management of adult
bronchiectasis. Eur Respir J 2017; 50(3): 1700629.



BARA FAZRERFEZSEEAE 167

11.Castellani C, Duff AJA, Bell SC, et al. ECFS best practice
guidelines: the 2018 revision. J Cyst Fibros 2018; 17(2):
153-78.

12.Brodt AM, Stovold E, Zhang L. Inhaled antibiotics for stable
non-cystic fibrosis bronchiectasis: A systematic review. Eur
Respir J 2014; 44(2): 382-93.

13.Geller DE, Aerosol antibiotics in cystic fibrosis. Respir Care
2009; 54(5): 658-70.

14.De Soyza A, Aksamit T, Bandel TJ, et al. RESPIRE 1: a
phase III placebo-controlled randomised trial of ciprofloxa-
cin dry powder for inhalation in non-cystic fibrosis bronchi-
ectasis. Eur Respir J 2018; 51(1): 1702052.

15.Aksamit T, De Soyza A, Bandel TJ, et al. RESPIRE
2: a phase III placebo-controlled randomised trial of
ciprofloxacin dry powder for inhalation in non-cystic fibrosis
bronchiectasis. Eur Respir J 2018; 51(1): 1702053.

16.Haworth CS, Bilton D, Chalmers JD, et al. Inhaled liposomal
ciprofloxacin in patients with non-cystic fibrosis bronchiec-
tasis and chronic lung infection with Pseudomonas aerugi-
nosa (ORBIT-3 and ORBIT-4): Two phase 3, randomised
controlled trials. Lancet Respir Med 2019; 7(3): 213-26.

17.Wilson R, Welte T, Polverino E, et al. Ciprofloxacin dry
powder for inhalation in non-cystic fibrosis bronchiectasis: a
phase II randomised study. Eur Respir J 2013; 41(5): 1107-
15.

18.Serisier DJ, Bilton D, De Soyza A, et al. Inhaled, dual release
liposomal ciprofloxacin in non-cystic fibrosis bronchiectasis
(ORBIT-2): A randomised, double-blind, placebo-controlled
trial. Thorax 2013; 68(9): 812-7.

19.Laska IF, Crichton ML, Shoemark A, Chalmers JD. The
efficacy and safety of inhaled antibiotics for the treatment
of bronchiectasis in adults: A systematic review and meta-
analysis. Lancet Respir Med 2019; 7(10) 855-69.

20.Murray MP, Govan JR, Doherty CJ, et al. A randomized
controlled trial of nebulized gentamicin in non—cystic
fibrosis bronchiectasis. Am J Respir Crit Care Med 2011;
183(4): 491-9.

21.Barker AF, Couch L, Fiel SB, et al. Tobramycin solution for
inhalation reduces sputum Pseudomonas aeruginosa density
in bronchiectasis. Am J Respir Crit Care Med 2000; 162(2):
481-5.

22.Chalmers JD, Hill AT. Mechanisms of immune dysfunction
and bacterial persistence in non-cystic fibrosis bronchiecta-
sis. Mol Immunol 2013; 55(1): 27-34.

23.Cullen L and McClean S. Bacterial adaptation during chronic
respiratory infections. Pathogens 2015; 4(1): 66-89.

24.Whitters D Stockley R, Immunity and bacterial colonisation
in bronchiectasis. Thorax 2012; 67(11): 1006-13.

25.Chalmers JD, Boersma W, Lonergan M, et al. Long-term
macrolide antibiotics for the treatment of bronchiectasis in
adults: an individual participant data meta-analysis. Lancet
Respir Med 2019; 7(10): 845-54.

26.Barker AF, O’Donnell AE, Flume P, et al. Aztreonam for
inhalation solution in patients with non-cystic fibrosis
bronchiectasis (AIR-BX1 and AIR-BX2): Two randomised
double-blind, placebo-controlled phase 3 trials. Lancet
Respir Med 2014; 2(9): 738-49.

27.Drobnic ME, Suiié P, Montoro JB, Ferrer A, Orriols R.
Inhaled tobramycin in non-cystic fibrosis patients with bron-
chiectasis and chronic bronchial infection with Pseudomonas
aeruginosa. Ann Pharmacother 2005; 39(1): 39-44.

28.Haworth CS, Foweraker JE, Wilkinson P, Kenyon RF, Bilton
D. Inhaled colistin in patients with bronchiectasis and
chronic Pseudomonas aeruginosa infection. Am J Respir
Crit Care Med 2014; 189(8): 975-82.



168

Inhaled Antibiotics in Treating Non-cystic
Fibrosis Bronchiectasis

[-Yen Chen, and Chih-Ying Ou

Division of Chest Medicine, Department of Internal Medicine,
National Cheng Kung University Hospital Dou-Liou Branch, Yunlin, Taiwan

Abstract

Although the use of inhaled antibiotics is the standard of care in cystic fibrosis, there is insufficient evi-
dence to support use of inhaled antibiotics in patients with bronchiectasis not due to cystic fibrosis. Compared
with systemic antibiotics, inhaled antibiotics could provide higher drug concentration locally at bronchus with
well treatment effect. It is also a safe treatment way for bronchiectasis not due to cystic fibrosis with mild side
effect of bronchospasm. Inhaled antibiotics can reduce airway bacterial load and achieved a significant reduc-
tion in exacerbation frequency. However, we cannot use inhaled antibiotics to make improvements in quality
of life for these patients. According to 2019 British Thoracic Society Guideline for bronchiectasis in adults, we
suggest offering long-term antibiotic treatment for adults with bronchiectasis who have three or more exacer-
bations per year. Especially for the patient with chronic Pseudomonas aeruginosa infection. Besides inhaled
antibiotics, macrolides are also very effective treatment for bronchiectasis not due to cystic fibrosis. We can
make different treatment choice based on different patient’s condition. (J Intern Med Taiwan 2021; 32: 160-168)



