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combinations	of	the	anti-P.	aeruginosa	class	has	been	increasing	over	time.	In	addition,	these	antimicrobial	agents	are	also	used	to:	Acute	pulmonary	exacerbations	in	CF.	This	review	discusses	the	effectiveness	and	safety	of	inhaled	antibiatics	currently	available	for	the	treatment	of	pulmonary	infection	in	patients	with	FC,	with	special	©	is	organized
in	the	eradication	strategies	of	P.	aeruginosa	and	other	paths.	In	addition,	the	effects	of	the	long	-term	inhaled	antibiótico	are	reviewed	for	the	chronic	infection	by	P.	aeruginosa	and	for	the	prevention	of	pulmonary	exacerbations.	Finally,	the	mucous	environment	and	the	richness	of	the	microbial	community	can	influence	the	effectiveness	of
aerosolized	antimicrobial	agents.	Qual	fibrosis	(FQ)	is	characterized	by	chronic	infection,	inflammation	of	respiratory	life	and	a	progressive	decrease	in	pulmonary	function	[1].	Although	patients	with	CF	experience	multiple	bacterial	infections	throughout	their	lives,	the	most	common	patters	responsible	for	respiratory	tract	infections	are
staphylococcus	aureus	and	p.aeruginosa	[2].	The	infection	for	the	syncitial	respiratory	virus	(VRS)	has	proven	to	promote	colonization	by	P.	aeruginosa	[3,4].	On	the	other	hand,	the	infection	by	staphylococcus	aureus	resistant	to	meticillin	(SARM)	has	emerged	as	a	potentially	damage	in	the	FC,	since	the	persistent	infection	by	this	bacterium	is
associated	with	a	reduced	pulmonary	function	and	a	greater	mortality	[5	,	6,7,8,9].	The	ã	ostile	life	of	patients	with	FC	has	increased	significantly	in	the	last	four	days	[10].	Although	improvements	in	survival	have	been	achieved	through	the	adoption	of	a	multidisciplinary	equipment	approach	in	the	FC	care	centers	[11],	the	great	majority	of	patients
continue	to	die	due	to	respiratory	failure	[12,13].	Since	pulmonary	disease	is	the	main	source	of	complications	related	to	FQ,	the	main	objective	of	antibiopics	therapy	is	to	preserve	or	improve,	whenever	possible,	pulmonary	function	by	handling	through	handling	daily	pulmonary	disease,	together	with	intensive	and	rapid	treatment	of	pulmonary
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epacsacsdsnnal	eht	art	sah	nietorp	)RTFC(rotaluger	ecnatcudnoc	enarbmemsnart	FC	evitcefed	eht	gnitegrat	seipareht	levon	fo	noitcudortni	tnecer	eht	hguohtlA	.]61,51,8[	snoitabrecaxe	yranomlup	fo	ecnegrusni	eht	Antibiotic	therapy	for	chronic	infection	of	P.	aeruginosa,	as	well	as	to	prevent	pulmonary	exacerbations.	The	review	provides	a
prospective	perspective	regarding	the	impact	of	the	mucus	environment	on	the	formation	of	P.	aeruginosa	biofilms	and	the	composition	of	the	microbial	community	of	the	respiratory	tract	in	terms	of	the	efficacy	of	antimicrobial	aerosol	agents	in	CF.	Administration	of	a	treatment	aimed	at	the	lower	respiratory	tract	was	first	introduced	in	1946;
However,	it	has	only	been	consistently	implemented	over	the	past	three	decades	[14,27]	(Figure	1).	Over	time,	the	administration	of	chronic	inhaled	antibiotics	has	become	the	standard	of	care	for	the	management	of	chronic	P.	aeruginosa	infection	in	patients	with	CF.	based	on	significant	evidence	showing	a	decrease	in	the	density	of	P.	aeruginosa	in
the	sputum,	as	well	as	an	improvement	in	respiratory	symptoms,	quality	of	life	and	lung	function	[14,16].	Aerosolized	antibiotics	offer	advantages	over	systemic	therapy	(oral	or	intravenous),	since	relatively	high	levels	of	the	drug	can	be	administered	directly	into	the	airway,	thus	improving	pharmacokinetic/pharmacodynamic	indices	and	reducing
systemic	toxicity.	[14,28,29].	Daily	inhaled	antibiotics	are	used	to	reduce	the	risk	of	pulmonary	exacerbations	in	adults	with	CF	with	chronic	P.	aeruginosa	infection	[30].	However,	there	are	limited	antibiotic	options	that	have	been	developed	and	approved	for	inhaled	use;	Since	the	effectiveness	of	antibiotics	decreases	over	time,	the	development	of
alternative	inhaled	antimicrobial	agents	is	desirable.	Currently,	colistin,	tobramycin,	lysine	from	Aztreonam	and,	more	recently,	levofloxacin	are	the	most	widely	used	inhaled	antibiotics	for	the	management	of	CF	infections	(Figure	1,	Table	1)	[29,31,32,33].	It	has	been	widely	used	in	Europe,	while	inhaled	tobramycin	is	recommended	in	the	US.	To
improve	pulmonary	function	and	quality	of	life	related	to	health,	while	decreases	risk	risk	Exacerbation	in	patients	with	FQ	with	crine	infection	by	P.	aeruginosa	[15].	Tobramicine	also	shows	a	higher	activity	against	P.	aeruginosa	compared	to	other	aminoglycósidos.	The	nebulized	Aztreonam	was	approved	by	the	US	Food	and	Drug	Administration	in
2010;	Its	closing	efficacy	and	tolerability	in	patients	with	chronic	infection	by	P.	aeruginosa	have	been	demonstrated	in	several	clinical	trials	[34,35,36].	The	clinical	efficacy	and	tolerability	of	nebulized	levofloxacin,	an	antibiatic	fluoroquinolone	antibiatic	spectrum,	of	third	generation,	have	been	described	in	a	clinical	trial	of	phase	III	who	included
patients	with	FQ	infected	crionally	by	P.	aeruginosa	[33,37].	In	particular,	patients	with	FQ	who	received	inhaled	levofloxacin	showed	a	decrease	in	the	density	of	the	sputum	of	P.	aeruginosa,	a	better	of	the	parameters	of	the	pulmonary	function	and	a	reduction	in	exacerbation	and	hospitalization	rates	[33,38,	39].	Other	inhaled	antibiatics,	such	as
solution	for	phosphomycin/tobramycin	inhalation	and	suspension	for	amikacin	liposome	inhalation,	are	currently	introduced	in	the	treatment	regulations	of	the	FQ	[40,41].	In	addition,	there	is	a	great	interest	in	developing	new	inhaled	antibiostical	treatments	for	patients	related	to	FQ	different	from	P.	aeruginosa.	For	example,	the	current	closing
essay	NCT	01	315	236	is	specifically	designed	to	evaluate	the	effective	The	availability	of	several	nebulized	antimicrobials	and	Treatment	Regulations	for	the	FQ,	there	is	no	clear	recommendation	on	how	to	select	the	most	suitable	inhaled.	antibi	iodics	based	on	the	different	characteristics	of	the	patient.	As	mentioned	earlier,	it	has	been	proposed
that	continuous	alternate	treatment	with	inhaled	antibiatics	could	be	a	strategy	le	le	,etrap	arto	roP	.]24[	sesem	42	a	6	ed	aÃrav	soidutse	sol	ed	amix¡Ãm	n³Ãicarud	al	y	ozalp	ogral	a	aicacife	ed	sotad	ed	enopsid	es	on	,etnemelbatnemaL	.]61[	QF	ed	dademrefne	al	ed	ocinÃlc	ecalnesed	le	rarojem	arap	The	use	of	inhaled	antibiotics,	particularly	³	dry
powder	formulations,	may	cause	local	side	effects	for	some	CF	patients	[28,43].	The	unique	relevance	of	resistance	to	antibiotics	³	administered	through	inhalation³	is	not	fully	understood.	The	results	of	the	antimicrobial	susceptibility	test	do	not	appear	to	influence	the	selection	³	antibiotics³	Rather,	it	was	the	unique	response	that	had	the	greatest
influence	on	the	decision	³	change	antibiotic	treatment³	[44].	Most	studies	on	inhaled	long-term	antibiotics	have	failed	to	prove	the	emergence³n	of	acquired	resistance	in	people	with	CF	[45,46].	This	may	be	because	concentrations	of	antimicrobial	agents	administered	by	inhalation	³	to	the	lungs	are	above	the	conventional	inhibitory	concentrations
(MICs)	used	for	systemic	administration³	[47].	The	clinical	efficacy	of	inhaled	antibiotics	available	under	license	in	Europe	(colistimethate	sodium,	tibramycin,,,,,,,,	Aztreonam	lysine	and	levofloxacin)	and	in	the	United	States	(tobramycin	and	lysine	Aztreonam)	for	the	treatment	of	lung	infection	caused	by	P.	aeruginosa	in	patients	with	CF	are	discussed
below³	(Table	1)	.Colistimethate	sodium	(colistin),	a	cyopeptide	cyopeptide	polypeptide,	which	acts	by	interrupting	bacterial	cell	membrane	integrity.	Inhaled	colistin	has	been	used	in	P.	aeruginosa-related	CF	therapy	in	Europe	for	decades,	although	no	randomized,	placebo-controlled	trials	have	been	conducted	that	favor	its	use	[48].	In	one
perspective,	the	double-blind,	placebo-controlled	study,	colistin	inhalation	therapy	was	superior	³	placebo	control	in	terms	of	a	better	score	³	single	symptoms	and	preservation	³	pulmonary	function	and	inflammatory	markers	in	patients	with	CF	[49].	The	side	effects	anicimarbot	anicimarbot	ed	rodaziluben	ed	n³Ãiculos	reiuqlauc	ed	aÃd	la	secev	sod	y
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however,	long-term	tobramycin	aerosol	treatment	has	been	shown	to	be	well	tolerated	without	unexpected	adverse	events	in	patients	with	CF	[55].	In	order	to	reduce	the	treatment	burden	of	patients	with	CF,	an	inhalable	tobramycin	powder	formulation	(TIP),	administered	through	the	T-326	inhaler,	has	been	used	as	an	alternative	for	the	treatment
of	patients	with	CF	with	P.	aeruginosa	infection³	[58].	Controlled	and	real-world	studies	have	shown	that	the	TIP,	administered	through	the	T-326	inhaler,	has	a	safety	and	efficacy	profile	comparable	to	the	TIS,	with	higher	ratios	of	³	satisfaction	and	adherence	to	treatment	[58].	The	use	of	azithromycin	in	combination	³	inhaled	tobramycin	was
common	in	patients	with	U.S.	cystic	fibrosis	with	single	³	infection	³	P.	aeruginosa.	However,	recent	data	have	indicated	that	azithromycin	reduces	the	antibacterial	activity	of	tobramycin	by	promoting	responses	of	adaptive	bacterial	steroids	in	individuals	infected	with	P.	aeruginosa	[59].Aztreonam	lysine,	known	as	AZLI,	is	an	aerosolized	formulation
³	the	antibiotic	³	monobactam	aztreonam	and	lysine.	Aztreonam	lysine	inhibits	bacterial	cell	wall	synthesis	by	interacting	with	the	proteÃna	of	penicillin	3	³;	shows	activity	against	a	number	of	gram-negative	bacteria,	including	P.	aeruginosa	[60].	The	efficacy	and	safety	of	inhaled	aztreonam	lysine	in	the	maintenance	treatment	for	P.	aeruginosa
infection	³	has	been	demonstrated	in	a	randomized,	double-blind,	placebo-controlled	study	[35].	In	particular,	treatment	with	AZLI	(75	mg	three	times	a	day	for	28	days)	improved	the	average	scores	of	non-respiratory	function	³	and	reduced	the	density	of	P.	aeruginosa	sputum	in	patients	with	CF	after	pretreatment	with	TIS	[35].	In	addition,	treatment
with	AZLI	improves	the	median	time	required	for	antibacterial	agents	to	treat	respiratory	symptoms	of	pulmonary	exacerbations	[35].	Similarly,	a	treatment	regimen	of	28	days	with	AZLI	improved	respiratory	symptoms	and	lung	function	³	patients	with	CF	with	only	moderate	to	severe	lung	disease	[36].	In	a	otneimatart	ed	olcic	recret	y	odnuges	led
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.odalahni	ocit³Ãibitna	etse	noc	odaicosa	nºÃmoc	s¡Ãm	oiradnuces	otcefe	le	se	sot	aL	.sadaredom	o	sevel	omoc	odacifisalc	nah	es	ILZA	noc	otneimatart	le	noc	nacifiton	es	etnemlamron	euq	sasrevda	senoiccaer	saL	.]36[	setnegreme	soneg³Ãtap	sorto	u	)ccB(	aicapec	airedlohkruB	ed	ojelpmoc	led	acin³Ãrc	n³Ãiccefni	noc	QF	noc	setneicap	ne	ranomlup
n³Ãicnuf	al	rarojem	on	³Ãrtsomed	ILZA	ed	adaunitnoc	n³Ãicartsinimda	ed	sanames	42	,s¡ÃmedA	.]26[	saÃd	41	ed	otneimiuges	nu	noc	saÃd	82	etnarud	aÃd	la	secev	sert	airotalahni	n³Ãiculos	ne	manoertza	noreibicer	euq	evel	ranomlup	dademrefne	noc	so±Ãa	6	ed	seroyam	QF	noc	setneicap	ne	soirotaripser	samotnÃs	sol	ed	avitacifingis	aÃrojem	anu
³Ãvresbo	es	on	,odal	orto	roP	.]16[	senoicabrecaxe	ed	oremºÃn	le	ricuder	y	ranomlup	n³Ãicnuf	al	rarojem	la	SIT	noc	n³Ãicarapmoc	ne	acinÃlc	aicacife	royam	anu	norartsomed	)osnacsed	ed	saÃd	82	noc	saÃd	82(	odalahni	ILZA	ed	solcic	sert	,solelarap	sopurg	ed	lanoicanretni	oyasne	nu	nE	on/off)	in	patients	with	CF	(age	18	years)	[64].	In	addition,	LIS
has	been	shown	to	reduce	the	risk	of	pulmonary	exacerbation	³	a	24-week	study	in	adults	with	CF	compared	³	those	treated	with	TIS	[64].	This	inhaled	antibiotic,	³	trimethoprim	Â"sulfamethoxazole	(TMP/SMX)	[65],	may	also	be	effective	in	the	treatment	of	co-infection	³	Stenotrophomonas	maltophilia	and	P.	aeruginosa.	A	review	³	literature	system	and
an	in-depth	meta-analysis	of	the	Bayesian	network	in	patients	with	CF	were	carried	out	to	achieve:	(1)	to	collect	unique	evidence	on	the	use	of	inhaled	antibiotics	for	the	management	of	P.	aeruginosa³s	³	infection	and	(2)	to	compare	the	short-term	(4	weeks)	and	long-term	(24	weeks)	efficacy	of	levofloxacin	³	other	inhaled	antibiotics³	These	analyzes
did	not	show	sufficient	³	evidence	to	demonstrate	that	the	other	inhaled	antibiotics	currently	available	were	more	effective	than	the	LIS	for	the	treatment	of	P.	aeruginosa³s	unique	lung	infections	[66];	LIS	was	safe	and	generally	well	tolerated	in	patients	with	CF.	In	a	randomized	trial,	the	safety	profile	of	LIS	was	similar	to	that	of	TIS	[37].	The	most
notable	difference	in	the	safety	profiles	was	the	higher	incidence	of	dysgeusia	in	patients	who	received	LIS	[37].After	the	initial	isolation	of	P.	aeruginosa	in	the	vÃaÃ©	area	of	CF,	patients	receive	intensive	treatment	(in	initial	stages)	with	antibiotics	³	eradicate	patÃ	gen³	prevent	colonization	³	crÃ	³	and	its	associated	long-term	adverse	effects,	such	as
decreased	lung	³	and	early	mortality	[67].	Therapy	with	antibiotics	³	early	eradication	should	³	be	initiated	promptly,	possibly	within	4	weeks	of	the	first	positive	culture	result	for	P.	aeruginosa	[13,14].	Several	unique	trials	have	demonstrated	the	efficacy	of	rigorous	antibiotic	treatment	³	the	eradication	³	P.	aeruginosa	secretions	of	the	vÃas	areas
[68,69].	Therefore,	antibiotic	eradication	therapy	³³	for	early³infectious	disease	P.	aeruginosa	is	considered	today	as	the	standard	of	care	³	in	patients	with	CF,	although	more	evidence	is	needed	to	identify	the	most	effective	regimen	of	antibiotic	eradication	therapy³	[68,69,70].	Despite	the	high	intrapulmonary	intrapulmonary	achievable	with	inhaled
antibiotics	(e.g.,	tobramycin),	eradication	fails	in	approximately	10	Â	40%	of	patients	with	FC	colonized	by	P.	aeruginosa	[68,69,70,71,72,73,74,75,76].	At	present,	it	is	still	unclear	which	inhaled	antibiotic	treatment	option	should	be	labelled	as	the	“Gold	Standard”	for	P.	aeruginosa	eradication.	The	results	of	a	large,	multicenter,	randomized,	placebo-
controlled	clinical	trial	(OPTIMIZE	(Optimizing	Treatment	for	Early	Pseudomonas	aeruginosa	Infection	in	Cystic	Fibrosis))	conducted	in	children	with	FC	with	an	initial	colonization	of	P.	aeruginosa	infection	have	shown	that	the	addition	Oral	azithromycin	at	TSI	decreased	the	risk	of	exacerbation	and	was	associated	with	an	improvement	in	weight
[77].	However,	there	were	no	significant	differences	in	the	microbiological	results	[77].	Nebulized	gentamicin	solution	combined	with	systemic	antibiotics	has	been	shown	to	be	safe	and	to	have	similar	efficacy	to	other	eradication	therapies	for	new	P.	aeruginosa	infection	in	young	patients	with	CF	[78].	More	recently,	a	controlled,	randomized,
multicenter,	parallel	group	trial	was	conducted	to	compare	the	efficacy	of	intravenous	treatment	with	ceftazidime	and	tobramycin	versus	oral	ciprofloxacin	in	the	early	eradication	of	P.	aeruginosa	infection.	In	both	regimens,	inhaled	colistimethate	sodium	was	administered	simultaneously	for	three	months.	Parenteral	treatment	was	not	more	effective
than	oral	treatment	with	ciprofloxacin	for	the	eradication	of	P.	aeruginosa	[79].	Along	with	inhaled	antibiotic	strategies	for	the	eradication	of	P.	aeruginosa	in	patients	with	CF,	new	therapeutic	protocols	for	the	eradication	of	MRSA	or	emerging	pathogens	of	OCC	have	been	proposed.	Numerous	protocols	have	been	reported	for	the	early	eradication	of
MRSA	in	order	to	prevent	clinical	implications	colonization	³	MRSA	[80].	A	recent	review	³	published	by	Lo	and	collaborators	examined	two	trials	with	patients	infected	with	MRSA;	in	both	the	active	treatment	was	oral	trimethoprim	and	sulfamethoxazole	sulfamethoxazole	With	rifampicin,	while	the	control	arm	was	only	observational	[81].	From	this
study,	it	was	learned	that	it	was	possible	Percentage	of	patients	with	MRSA	Negative	crops	in	day	28.	However,	after	six	months,	the	number	of	patients	with	FQ	who	remained	free	of	MRSA	was	similar	among	the	treatment	arms	in	both	tests	[81].	Despite	this	evidence,	some	new	Mrsa	eradication	protocols	have	been	proposed.	In	this	scenario,	a
successful	eradication	of	MRSA	was	achieved	in	86%	of	patients	with	FQ	treated	with	oral	rifampicin	and	fusigic,	inhaled	vancomycin,	intranasal	mupirocin	and	following	hygiatic	directives	during	a	7	-day	period	[82]	.	An	additional	study	was	carried	out	to	examine	the	effectiveness	of	an	eradication	treatment	protocol	against	Mrsa	infection	again
with	oral	and	trimetoprima/sulfamethoxazole	rifampicin.	This	longed	for	21	days	and	involved	2%	nasal	mupirocin,	each	nasal	grave	three	times	at	the	day	for	5	days	(active	arm),	in	patients	with	FQ	registered	in	different	closing	centers	in	Italy	[83].	This	study	reported	24.7%	higher	MRSA	clearance	for	patients	with	FQ	in	the	active	arm	compared	to
those	of	the	observation	arm	at	6	months,	confirming	previous	data	[81,84,85,86,87,	88].	In	another	study,	it	was	found	that	the	use	of	a	single	inhaled	vancomycin	course	was	not	associated	with	higher	mrsa	eradication	rates	in	patients	with	FQ	and	may	have	taken	bronchospasmos	[89].	In	addition,	longitudinal	studies	have	reported	different
microbiological	monitoring	durations,	highlighting	the	difficulty	of	drawing	definitive	conclusions	regarding	MRSA	eradication	therapies	[81].	Other	bacteria	odatluser	odatluser	omoc	ad	CCB	noc	n³Ãiccefni	aL	.asonigurea	.P	euq	ronem	aicnelaverp	anu	noc	euqnua	,QF	noc	setneicap	sol	ed	ranomlup	onrotne	la	esratpada	nedeup	,aicapec	airedlohkruB
ojelpmoc	led	seicepse	sal	omoc	heterogeneous	clinical	outcome,	ranging	from	asymptomatic	colonization	³	the	respiratory	tract	to	single	³	infections	associated	with	decreased	³	function	and	increased	mortality	in	patients	with	CF.	Therefore,	it	is	essential	to	determine	whether	an	inhaled	antibiotic	treatment	protocol	can	be	developed	³	the
eradication	³	Bcc	infection³	however,	to	date,	there	is	insufficient	evidence	to	guide	treatment	protocols.	In	relation	³	this	point³	the	Bcc	clearance	of	sputum	cultures,	using	an	aggressive	combination	³	intravenous,	inhaled	and	oral	antibiotic	³	regimen,	including	an	induction³	(tobramycin,	ceftazidime,	trimethoprim/sulfamethoxazole,	inhaled
tobramycin,	azithromycin)	and	a	consolidation	(trimethoprim/	sulfamethoxazole,	inhaled	tobramycin,	azithromycin)	was	effective	after	one³2005	treatment	and	was	asociÃ³	with	lung	disease	by	CF	only	stable	[90].	In	fact,	a	recent	review	³	the	lack	of	evidence	on	a	safe	and	effective	therapeutic	strategy	for	the	eradication	³	Bcc	in	people	with	CF,
suggesting	the	urgent	need	to	conduct	well-designed	controlled	multi-metric	trials	with	a	variety	of	new	antibiotics	[91].In	addition	to	traditional	patÃ	³	genos,	other	bacteria	such	as	the	Achromobacter	species,	are	increasingly	being	detected	respiratory	samples	from	patients	with	CF	[92].	In	particular,	it	has	been	shown	that	early	treatment	with
inhaled	antibiotics	³	ceftazidime,	colistin	or	tobramycin	can	eradicate	Achromobacter	infection	³	patients	with	CF	[93].It	has	been	shown	that	many	patients	with	CF	are	infected	crÃ	³	only	by	P.	aeruginosa,	considered	one	of	the	main	causes	of	lung	disease.	Suppressive	therapy	with	inhaled	antibiotics	³	improve	lung	function	³	reduce	the	rate	of
pulmonary	exacerbation³	however,	more	evidence	is	needed	from	the	to	reach	definitive	conclusions	[8].	According	to	a	review	³	system	of	anti-pseudomonal	anti³bacteria	inhaled	for	FQ	therapy,	limited	data	are	available	for	the	performance	of	meta-analysis	due	to	the	variation	between	the	studies	or	the	heterogeneity	of	the	results	of	the	studies	[8].
There	is	also	limited	data	on	the	effects	of	inhaled	antimicrobial	agents	on	nutritional	outcomes	or	survival,	as	well	as	on	quality	of	life	[8].Approved	inhaled	antibiotics	(such	as	aztreonam	and	tobramycin)	have	traditionally	been	used	in	a	28-day	intermittent	treatment	strategy	(also	known	as	This	was	based	on	the	observation	that	after	4	weeks	of
antimicrobial	treatment	there	was	a	slight	added	benefit	to	lung	function,	and	the	claim	that	intermittent	use	of	antibiotics	would	reduce	bacterial	density.	without	selecting	resistant	bacteria	[55,94].	It	now	appears	that	a	clinical	response	occurs	even	when	antibiotic-resistant	bacteria	are	detected	in	sputum	cultures	and	that	the	loss	of	lung	function
benefit	due	to	antibiotic	treatment	occurs	during	“off”	periods	[41,55,61,95,96].	as	alternating	continuous	inhalation	therapy	(CAIT),	in	which	two	(or	more)	antibiotics	are	alternated	monthly.	A	double-blind	trial	indicated	that	three	28-day	inhaled	aztreonam	cycles	(alternating	with	28-day	open	TIS)	are	better	tolerated	and	more	effective	in	CF
patients	compared	to	intermittent	use	of	TIS	alone;	however,	the	small	sample	size	limits	definitive	conclusions	[15].	Another	study	reported	that	the	majority	of	CF	patients	who	switched	from	tobramycin	to	LIS	had	an	improvement	in	the	percent	predicted	FEV1	values	[46].All	these	studies	emphasize	that	the	use	of	continuous	therapy	with	different
combinations	of	inhaled	antibiotics	has	increased	over	time.	Therefore,	it	is	not	surprising	that	the	prevalence	of	CF	patients	receiving	more	than	one	class	of	anti-P	antibiotics.	Inhaled	inhaled	From	2009	to	2012,	as	reported	by	the	Patient	Registry	of	the	United	States	Quysics	Fibrosis	Foundation	(CFFPPR)	[97,98].	Comparing	these	sequential
treatments	with	Aztreonam	and	tobramycin	inhaled	with	tobramycin	monotherapies,	Red-Moloineer	star	and	co-authors	found	that	the	alternative	antibi	stoles	produced	an	increase	in	antibiofilm	activity	against	the	laboratory	and	the	closic	strains	of	P.	aeruginosa	[99].	In	addition,	the	combinations	of	antibióticos	against	P.	Aeruginosa	are	used
commonly	to	generate	synopic	antibacterial	activity	and	reduce	the	resistance	to	medications	[100].	Finally,	although	patients	with	FQ	can	benefit	from	prolonged	inhaled	antibiostics	courses,	there	is	currently	little	evidence	to	support	the	benefits	of	chronic	maintenance	therapy	for	different	bacteria	of	P.	aeruginosa	[14].	Colmary	exacerbations	are
frequent	closing	events	in	people	with	CF	[30,101]	although	several	criteria	for	the	definition	of	pulmonary	exacerbations	have	been	proposed,	there	is	still	no	consensus	on	the	definition	of	pulmonary	exacerbation.	The	closing	manifestations	of	acute	exacerbations	are	different	depending	on	the	age	of	the	stage	of	patients	with	FQ	and	disease,	and
the	diagnosis	of	respiratory	exacerbations	remains	a	challenge,	especially	in	small	children	[102].	Inhaled	antibiatics	play	a	crucial	role	in	the	prevention	of	acute	exacerbations.	A	large	number	of	patients	with	FQ	that	receive	tobramics	and	aztreonam	through	continuous	alternating	therapy	continues	to	experience	the	exacerbations	associated	with
the	decrease	in	pulmonary	function,	highlighting	the	need	to	develop	new	and	most	effective	therapies	based	on	inhaled	antibii	[98].	The	anti	-tribiéticicos	inhaled	with	intravenous	therapy	are	also	studied	in	patients	with	FQ	(6	years	of	6	years)	that	were	hospitalized	due	to	pulmonary	exacerbations	have	also	been	studied	odazurc	odazurc	,odazurc
,otreiba	,odazirotaela	,ortnec	olos	nu	,etnemetneicer	s¡ÃM	.sairotaripser	senoicabrecaxe	ed	otneimatart	le	arap	selaretnerap	y	sadalahni	sanaiborcimitna	saiparet	ed	osu	le	³Ãyopa	on	oidutse	etsE	The	study	with	adult	patients	with	CP.	aeruginosa-infected	CP	(n	=	16)	with	acute	pulmonary	exacerbations	showed	that	the	combination	³	AZLI	and
intravenous	colistimethate	produced	greater	improvements	in	lung	function	³	quality	of	life,	compared	³	the	use	of	intravenous	antibiotics	alone	[104].	These	data	underline	the	need	for	additional	trials	on	the	use	of	inhaled	antibiotics	³	pulmonary	exacerbations	[104].It	has	been	reported	that	the	administration	³	inhaled	antibiotics	twice	or	three	times
a	day	(depending	on	the	pharmacy)	is	the	best	therapeutic	strategy	to	prevent	acute	exacerbations	[30].	Levofloxacin	is	the	most	recently	approved	inhaled	antibiotic	³	patients	with	rare	fibrosis	and	appears	to	be	an	effective	and	promising	alternative	to	prevent	pulmonary	exacerbations.	In	fact,	encouraging	results	have	been	obtained	in	terms	of	its
ability	to	prevent	the	frequency	of	acute	exacerbations	[64].	Specifically,	it	has	been	shown	that	adults	with	CF	who	received	LIS	have	a	lower	risk	of	pulmonary	exacerbations,	as	evidenced	by	antipseudomonal	antibiotic	treatment	(³ABX)	(hazard	ratio	0.69,	(0.50,	0.96)	p	=	0.028)	and	ABX	treatment	in	the	presence	of	symptoms	(0.68	(0.49,	0.96)	p	=
0.023)	compared	³	to	those	treated	with	TIS	(Figure	2).	They	also	showed	a	greater	change	in	FEV1	in	predicted	percentage	values	from	baseline	at	the	end	of	each	28	d	treatment.	These	findings	suggest	that	inhaled	antibiotics,	such	³	LIS	administered	under	new	treatment	schemes	(e.g.	CAIT),	could	play	a	key	role	in	the	prevention	³	exacerbations
and,	with	the	introduction	³	this	new	therapeutic	strategy,	the	epidemiology	and	³	of	respiratory	exacerbations	could	be	very	different.	However,	little	data	are	available	on	the	effects	of	alternative	therapeutic	regimen	through	the	combination	³	more	than	one	senoicabrecaxe	senoicabrecaxe	ed	n³Ãicneverp	ed	saigetartse	sal	rojem	edneitne	es	,otnat
ol	roP	.solcic	ed	ragul	ne	sounitnoc	sodalahni	socit³Ãibitna	ed	osu	le	o	odalahni	in	order	to	obtain	long-term	benefits	for	patients	with	CF	[105].Adherence	is	considered	an	important	determinant	of	the	efficacy	of	inhaled	antibiotic	therapy	in	patients	with	³	FC	[106].	Adherence	rates	to	inhaled	antibiotics	vary	substantially	among	age	groups	and	have
been	shown	to	be	associated	with	the	complexity	of	the	treatment	regimen,	the	time	and	duration	³	of	nebulization³	the	treatment	burden,	and	patient	satisfaction	[107].To	obtain	the	unique	efficacy	of	the	treatments,	a	key	issue	is	understanding	how	³	the	local	environment	changes	the	effect	of	antibiotic	aerosols	³	after	their	depÃ	³	site	in	the	v³s
Respiratory	waves	of	patients	with	CF.	Mucus	in	patients	with	CF	has	different	viscoelastic	properties,	thickness	and	composition	³	compared	³	mucus	in	healthy	donors.	BiopelÃ	cles,	as	well	as	the	mucus	of	the	respiratory	voids,	are	well	known	for	acting	as	a	protective	physical	barrier	to	inhaled	antibiotics³	[108].	Studies	concerning	azithromycin
have	shown	that	the	inhibition	³	the	formation	³	biopelÃ	cles	appear	to	have	a	positive	effect	on	the	progression³	of	CF	[109.110.111].	However,	these	barriers	have	hardly	been	examined	in	the	in	vitro	models	used	during	the	pre-single	development	stages	of	antimicrobial	drug	candidates.	In	this	context,	the	alginate	layer	surrounding	P.	aeruginosa
can	absorb	antibiotics,	and	the	unique	polycynical	antibiotics³	(tobramycin	and	colistin)	can	bind	to	the	secretory	mucin	by	means	of	electrostatic	interactions,	with	negatively	charged	mucin	glycoproteenues	that	reduce	the	levels	of	free	framus	[112,113,114].	Consequently,	MÃ		Â	¼	ller	L	et	al.	reported	a	³	decrease	in	the	efficacy	and	diffusion	³
tobramycin	when	P.	aeruginosa	biopels	were	exposed	to	mucus	in	comparison	with	those	grown	in	mucus-free	environments,	³	the	crucial	role	by	mucus	and	biopel,	in	terms	of	the	efficacy	of	antimicrobial	compounds	[115].	In	contrast,	the	efficacy	of	colistin	in	the	presence	of	mucus	does	not	seem	to	be	affected	[115].	In	addition,	the	effects	of
nebulized	antibiotics	³	biopelÃ	cles	are	different,	and	LIS	LIS	Anti-biofilm	activity	is	stronger	³	compared	to	aminoglucÃ	³	sidos	and	Aztreonam	[116].	A	recent	study	also	showed	that	the	³	modification	of	tobramycin	by	PEGilaciÃ	³	have	a	greater	in	vitro	activity	against	the	formation	of	biopelÃ	cles	of	P.	aeruginosa	compared	³	tobramycin	in	a	model	of
mucus	barrier	type	CF	[117].	However,	little	research	has	been	done	on	how	bacterial	interactions	can	contribute	to	the	inability	of	antimicrobial	therapies	to	clear	P.	aeruginosa	from	the	lungs	of	CF	patients.	³	In	this	complex	scenario,	a	new	mechanism	of	resistance	to	³	antibiotics	to	tobramycin,	based	on	polymicrobial	interactions	between	P.
aeruginosa	and	S.	aureus,	has	recently	been	identified.	An	interaction	has	been	discovered	³	the	product	S.	aureus	secreted,	a	stafilocÃ	³	cica	(SPA)	proteÃ³	and	a	P.	aeruginosa	exopolisacÃ	lido	(PSL);	This	leads	to	the	aggregation	³	and	increased	resistance	to	tobramycin	in	P.	aeruginosa	isolates	obtained	from	the	cystic	fibrosis	[118].	In	addition,	the
observations	of	the	studies	during	the	last	few	days	have	changed	the	conventional	view	³	the	composition	³	the	microbial	community	in	CF,	which	has	traditionally	focused	on	a	limited	limited.	Number	of	certain	opportunistic	bacteria	[119].	It	has	now	been	determined	that	a	complex	mixed	community	of	microorganisms	colonizes	the	lower
respiratory	veins,	called	the	lung	microbiome	³	CF.	Most	importantly,	changes	in	the	structure	and	activity	of	the	microbiome	influence	the	patient's	unique	conditions	and	the	outcome	of	the	disease	[120].	It	has	been	shown	that	the	administration	³	systemic	antibiotics	causes	significant	changes	in	the	microbial	composition	³	[120,121,122].	The
community	diversity	and	richness	of	the	different	anerÃ	³	bicas	species	diminish	under	exposure	³	antibiÃ	³	ticos	[123].	Consequently,	studies	te	te	ilarieh	,etnemasoiruC	.]421[	otneimatart	la	atseupser	al	ne	riulfni	nedeup	sanairetcab	sedadinumoc	satse	euq	y	,QF	noc	setneicap	ne	seroirefni	sairotaripser	saÃv	sal	ed	atoiborcim	ed	n³Ãicisopmoc	al	ne
odacram	oibmac	nu	rasuac	nedeup	sodalahni	socit³Ãibitna	sol	euq	odiregus	nah	eht	rof	stluser	gnigaruocne	nwohs	osla	sah	ypareht	citoibitna	,yllanoitiddA	.tnemtaert	cimetsys	htiw	detaicossa	yticixot	eht	gnitagitim	elihw	,ycaciffe	lairetcabitna	rof	mutups	eht	ni	snoitartnecnoc	rehgih	eveihca	ot	yticapac	eht	sah	ypareht	citoibitna	delahnI	.egamad	gnul
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