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…quale è il reale impatto di 
“taxa” batterici dominanti 
spesso non identificati con 

normali culture …….
Sono patogeni ?   Quale è il 
loro effetto patogenetico ?

2015

Relatore
Note di presentazione
Bacterial community diversity as
a gross measure of community structure has
the potential to be informative in itself,
requiring relatively little in-depth analysis. A
correlation between lower diversity and
more severe disease has been reported in
other c hronic resp ir at ory i nfections (1 3–15),
and was also observed here. It i s not clear
whether this relationship is re flective o f the
impact of virulent pathogens (such as
P. aeruginosa) outcompeting other species,
increased antibiotic exposure in more
severe disease, or a direct role of reduced
diversity as a primary driver of disease.
Although the high antibiotic treatment
burden in patients with more severe disease
(16, 17) seems a likely explanation, no
relationship was observed here between
bacterial diversity and the number of
courses of antibiotics a patient received in
the year before sampling
The results of this study suggest distinct
clinical and prognostic associations
according to bacterial taxa might exist.
Pseudomonas predominance is associated
with markers of more severe disease
including poorer lung function, frequent
exacerbations, and greater antibiotic use.
In contrast, Haemophiluspredominance
is associated with fewer pulmonary
exacerbations (historically and
prospectively). However, Haemophilus
bacterial load was associated with
in flammatory activation assessed both
locally (in sputum) and systemically (in
blood); it is tempting to speculate that
the host in flammatory response to
Haemophilusinfection, while increased,
contains infection and prevents
exacerbation, in contrast to infection with
Pseudomonas and other dominant taxa.
In many cases, the predominant taxa in
“ culture-negative ” samples were recognized
to be associated with lower respiratory
infection, for example, Moraxella,
Stenotrophomonas,or Burkholderiaspecies.
However, the generaPrevotella and
Veillonellawere both the dominant taxa in
about one-quarter of the samples that were
not dominated by either P. aeruginosa
or H. infl uenzae. This observation is
consistent w i t h c u l t u r e - b a s e d w o r k
de scr i bed e l sewher e (8). Fu rt her,
Veillonellapre dominance was p re dicti ve
of a hig h f requency of subse quent
exac erbation, a fi nding that highlights the
contribution of bacterial spe cies outside
those t raditionally considered important
in a respi ratory context. As Ve i l lo ne l l a
species would n ot be iso lat ed under
conditions used for routine diagnostic
test ing of r espiratory samples, the y are
likely to be underr eported. The data
prese nted here suggest their po tential to
ac t as a marker for d isease progress ion, or
inde ed to play a d ire c t r ole i n
pathoge n esis i n this context.
Some genera detected in high relative
abundance here, including Veillonella
species, are commonly associated with the
oral cavity, and the potential for sample
contamination is diffi cult to exclude
In conclusion, this strati fi cation system
provides highly clinically relevant output
from complex bacterial community data
that surpasses culture-based techniques. In
subjects with non-CF bronchiectasis this
system enabled future exacerbation risk to
be predicted, including in the substantial
subset of subjects with dominant bacterial
taxa that are not ordinarily identi fi ed by
culture and have not previously been
considered to be pathogenic.
Quale è il reale impatto di “taxa” batterrici dominanti 
Spesso non identificati dalle normali culture ‘
Sono patogeni ?   Quale è il loro effetto patogenetico ?



A BOLOGNA UN TEAM DI
SCIENZIATI HA ESAMINATO

IL MICROBIOMA INTESTINALE
DI DECINE DI PERSONE : NEI

CENTENARI HA CARATTERISTICHE
UN PO’ PARTICOLARI…
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Il  microbioma  è  definito  come  la  collezione  completa  dei  microbi  (batteri, funghi, virus 
ecc) che coesistono naturalmente nel corpo umano.  

Lo studio del microbioma umano può condurre a nuovi concetti e linee guida di valore nel  
campo  della nutrizione  umana,  nella  scoperta  di  nuovi  farmaci  e  nella  medicina  

preventiva.    Tali  studi  possono  accrescere  enormemente  la  nostra  comprensione di 
malattie complesse quali l’obesità, il cancro e le malattie immunitarie come ad esempio l’asma



MICROBIOMA
Il genoma delle comunità microbiche 

che  vivono nel corpo umano 
contiene circa 100 volte più geni rispetto al 
quelli del genoma umano.
In altre parole il «metagenoma umano» cioè 
il set di tutti i  genomi contenuti nel nostro 
corpo è circa 100 volte più esteso del 
«genoma umano» finora considerato !



La biodiversità del microbioma umano  è presente in tutti i nostri organi ed apparati

Concetto di biodiversità



Evoluzione della DIVERSITA’ del microbioma  dalla vita fetale alla età adulta

Relatore
Note di presentazione
Evoluzione della diversità del microbioma :
Lo stile di vita materno  come la dieta l’obesità  il fumo lo stress (stile di vita urbano)  durante la gravidanza portano ad una + bassa diversità del microbioma  con riduzione della velocità di 
viluppo immunologico del feto .Anche alcune caratteristiche alla nascita come modalità del parto (naturale e/o cesareo) basso peso alla nascita portano ad una diversità della neocolonizzazione batterica postnatale 
Anche una vita neonatale vissuta in un ambiente troppo pulito con poca diversità batterica , con una alimentazione limitatata e non varia portano ad una colonizzazione microbica adattiva con relativo microbioma poco diverso e tendenza a fenomeni infiammatori e metabolici  che precludono a varie malattie 
Maternal lifestyle factors such as dietary habits/obesity, smoking, a poor microbial environment (e.g. urban lifestyle), and chronic stress during pregnancy
might lower the diversity of maternal mircobiota and decelerate the fetal immune development. Mode of delivery and immune maturation at birth might have
an impact on the diversity and properties of the neo-/postnatal bacterial colonization. Neo-/postnatal nutrition, early chronic stressful events, and low
microbial diversity of the living environment (e.g. exaggerated hygiene, frequent and early use of antibiotics) might hamper the development of a diverse and
adaptive mircobiota, which favors a non-enriched mircobiota accompanied by pro-inflammatory conditions at the mucosal interfaces, a metabolic im balance,
and the loss of immune tolerance. This might result in a higher risk for chronic inflammatory and metabolic diseases in later life.
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The microbiome is a population of 
microbes assembled at a particular time 

and in a particular location. 
The term microbiota refers to the 

specific microbes in the population. 
Finally, microbial communities

are populations of microbes that 
interact functionally and metabolically

Most investigations of the lung
bacterial microbiome depend on 

sequencing of the variable regions 
of the 16S gene encoding bacterial 

ribosomal RNA 
Fortunately, 16S rRNA is not

present in mammals, and with proper
controls the confounding effects of host

DNA can be minimized 

16S rRNA
Gene encoding 

Le principali ricerche sul 
microbioma  polmonare  si 

basano sulla sequenziazione 
identificazione  su BAL  di 
una regione variabile di un 
gene  <16S ribosomal RNA 

gene> NON PRESENTE NEI 
MAMMIFERI

Relatore
Note di presentazione
Le principali ricerche sul microbioma polmonare  si basano sulla sequenziazione/identificazione di una regione variabile di un gene <16S ribosomal RNA gene> NON PRESENTE NEI MAMMIFERI su BAL in corso di fibrobroncoscopia 



I risultati di questo studio suggeriscono una  diversa associazione 
clinica e   prognostica collegata alla  TAXA BATTERICA 

• Correlazione certa tra bassa diversità ed espressione di malattia + 
severa

• La predominanza di Pseudomonas è associato con  markers di 
malattia + severa,ridotta funzione polmonare ,frequenti riacutizzazioni  
e maggior uso di antibiotici……………..

• La predominanza di Haemophilus è associato con  riacutizzazioni 
polmonari meno frequenti ma maggiore risposta/attivazione 
infiammatoria  locale e sistemica forse ad azione protettiva !

• In pratica  l ‘aumento della risposta infiammatoria causato da Haemophilus
LIMITA e previene la riacutizzazione in contrasto con l’infezione da 
Pseudomonas

• Dubbi rimangono sul ruolo ( in alcuni pazienti  CULTURA NEGATIVI) 
di alcuni batteri non  identificabili  ordinariamente   come i generi 
Veillonella e Prevotella e fino ad ora  considerati NON patogeni

Relatore
Note di presentazione
Bacterial community diversity as
a gross measure of community structure has
the potential to be informative in itself,
requiring relatively little in-depth analysis. A
correlation between lower diversity and
more severe disease has been reported in
other c hronic resp ir at ory i nfections (1 3–15),
and was also observed here. It i s not clear
whether this relationship is re flective o f the
impact of virulent pathogens (such as
P. aeruginosa) outcompeting other species,
increased antibiotic exposure in more
severe disease, or a direct role of reduced
diversity as a primary driver of disease.
Although the high antibiotic treatment
burden in patients with more severe disease
(16, 17) seems a likely explanation, no
relationship was observed here between
bacterial diversity and the number of
courses of antibiotics a patient received in
the year before sampling
The results of this study suggest distinct
clinical and prognostic associations
according to bacterial taxa might exist.
Pseudomonas predominance is associated
with markers of more severe disease
including poorer lung function, frequent
exacerbations, and greater antibiotic use.
In contrast, Haemophiluspredominance
is associated with fewer pulmonary
exacerbations (historically and
prospectively). However, Haemophilus
bacterial load was associated with
in flammatory activation assessed both
locally (in sputum) and systemically (in
blood); it is tempting to speculate that
the host in flammatory response to
Haemophilusinfection, while increased,
contains infection and prevents
exacerbation, in contrast to infection with
Pseudomonas and other dominant taxa.
In many cases, the predominant taxa in
“ culture-negative ” samples were recognized
to be associated with lower respiratory
infection, for example, Moraxella,
Stenotrophomonas,or Burkholderiaspecies.
However, the generaPrevotella and
Veillonellawere both the dominant taxa in
about one-quarter of the samples that were
not dominated by either P. aeruginosa
or H. infl uenzae. This observation is
consistent w i t h c u l t u r e - b a s e d w o r k
de scr i bed e l sewher e (8). Fu rt her,
Veillonellapre dominance was p re dicti ve
of a hig h f requency of subse quent
exac erbation, a fi nding that highlights the
contribution of bacterial spe cies outside
those t raditionally considered important
in a respi ratory context. As Ve i l lo ne l l a
species would n ot be iso lat ed under
conditions used for routine diagnostic
test ing of r espiratory samples, the y are
likely to be underr eported. The data
prese nted here suggest their po tential to
ac t as a marker for d isease progress ion, or
inde ed to play a d ire c t r ole i n
pathoge n esis i n this context.
Some genera detected in high relative
abundance here, including Veillonella
species, are commonly associated with the
oral cavity, and the potential for sample
contamination is diffi cult to exclude
In conclusion, this strati fi cation system
provides highly clinically relevant output
from complex bacterial community data
that surpasses culture-based techniques. In
subjects with non-CF bronchiectasis this
system enabled future exacerbation risk to
be predicted, including in the substantial
subset of subjects with dominant bacterial
taxa that are not ordinarily identi fi ed by
culture and have not previously been
considered to be pathogenic.







This is the first study in the literature analyzing a large
CAP series to investigate demographics, clinical characteristics and microbial etiology 

of pneumonia in NCFBE
patients.



This is the first study in the literature analyzing a large
CAP series to investigate demographics, clinical characteristics and microbial etiology of 

pneumonia in NCFBE
patients.

Pazienti con CAP e Bronchiectasie (CAPBCTpz) versus Pazienti con CAP 

RISULTATI :
•Pazienti  (CAPBCTpz) in genere più anziani e con maggiori comorbilità

(molti con BPCO) 
• uguale presentazione clinica , score di severità ed outcome 

(mortalità) 
• uguale  percentuale di isolamento microbico di S.pneumoniae 

•CAPBCTpaz : maggiore presenza di P.aeruginosa ed Enterobacteriaceae 
•CAPBCTpaz : Sottoposti a trattamento antibiotico empirico meno 

adeguato rispetto al gruppo CAP senza bronchiectasie !

Relatore
Note di presentazione
NCFBE-CAP GROUP  versus GENERAL CAP POPOLATION
Pazienti + anziani e con maggiori comorbilità 
presentazione clinica,score di severità ed outcome (mortalità) uguali
Percentuale di isolamento microbico di S.pneumoniae uguale
Maggiore presenza di P.aeruginosa ed Enterobacteriaceae
+ bassa % di trattamento antibiotico empirico adeguato rispetto al gruppo CAP





Bronchiectasie nella BPCO
Bronchiectasie e  BPCO







2015   NEW !!!



1145 patients



Mortalità

Martinez-Garcia AJRCCM 2013COPD with bronchiectasis :                              mortalità !! 



neutrophilic asthma 

A1-antitrypsin deficency 

respiratory tract 
Infections in childhood 

immunodeficiencies 

Allergic bronchopulmonary
aspergillosis 

…..a philosophical approach to 
this problem could be that 

individuals suffering with asthma 
and bronchiectasis should 

comprise a different population 
and present a new syndrome 

worth studying and 
naming…………



Factors associated with bronchiectasis 
exacerbation in all subjects according to 

the logistic regression analysis.

DIAGNOSTIC DIFFICULTIES IN CLINICAL PRACTICE

First question : bronchial  hyperresponsiveness (BHR) very common  among
patients with only bronchiectasis …indistinguishable from patients with bct and asthma

Second question : complexity of deciding whether an episode of clinical  and functional
Impairment in a patient with asthma and bct corresponds to an asthma attack , to an

exacerbaction of bct to both conditions simultaneously…..



5 bronchiectasis

BRONCHIECTASIS and



Bronchiectasie
Malattia Complessa

Indispensabile per una corretta
Terapia :

Approccio multidisciplinare



DIAGNOSI !

CARATTERISTICHE !

SOSPETTO DIAGNOSTICO !

SEVERITA’ !

INDISPENSABILE :
USO DI TECNICHE/PROTOCOLLI

DI ESECUZIONE ESPERTI



HRCT Diagnostic Criteria

• Diametro Bronchiale Interno (IBD) più grande 
rispetto a quello della arteria adiacente (SIGNET 
RING SIGN)

• Scores 1 – mild - : IBD not exceed twice the diameter of adjacent vessel
• Scores 2- moderate- : IBD from two or three times 
• Scores 3 : - severe- : IBD exceeded three times

• Spessore della Parete Bronchiale cioè ispessimento 
peribronchiale : Peribronchial Thickeness (PbT)

• Scores 1- mild- : PbT  was equal to diameter of adjacent vessel
• Scores 2 –moderate- : PbT twice diameter

• Scores 3 – severe- :PbT greater than twice

• Non riduzione/assottigliamento  progressivo  e distale dei 
bronchi(LACK OF BRONCHIAL TAPERING)

• Riscontro di bronchi visibili (dilatati) fin quasi alla 
superficie pleurica M.Bhalla Radiology 1991 mod.







FOCAL !DISTRIBUTION



Fbs nelle bct localizzate



INDICAZIONE ALLA  BRONCOSCOPIA (FBS) 
IN PAZIENTO CON BRONCHIECTASIE NON FC 

• può identificare e permettere la rimozione di un corpo estraneo 
nell’albero tracheobronchiale

• Può identificare alterazioni anatomiche e/o ostruzioni bronchiali 
misconosciute

• Può essere  usato per identificare con certezze eventuali 
patogeni nelle basse vie respiratorie usando metodologie 
validate per il prelievo batteriologico come il BAL ed il brushing 
protetto  soprattutto in pazienti con apparente malattia stabile

• Permette l’ identificazione di “sindrome da aspirazione gastrica  ” 
in caso di riscontro di macrofagi con inclusioni lipidiche su BAL



dopo 9 mesi

BAL: Haemophilus influenzae

Reversible bronchiectasis  
(pseudobronchiectasie)

Relatore
Note di presentazione
Chronic bronchitis in an immunocompetent girl




2002
• Reversible bronchial dilatation in children: comparison of serial high-resolution 

computer tomography scans of the lungs

La diagnosi di BRONCHIECTASIE NEL BAMBINO deve essere fatta SOLO in
presenza di segni clinici PERSISTENTI nel tempo associati ad un riscontro di

BRONCHIECTASIE su una TAC del torace praticata dopo un ragionevole intervallo
di tempo (almeno 2 anni secondo l’autore....)

....nel bambino si dovrebbero usare metodiche ( multidetector  four channel
CT) che minimizzino il tempo e la dose  di esposizione  anche per  ridurre la

necessità di una sedazione.....

LA DIAGNOSI DI BRONCHIECTASIE NEI BAMBINI DEVE ESSERE  FATTA
CON “ MOLTA CAUTELA”

http://www.ejradiology.com/home
http://www.ejradiology.com/home
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NELL’ADULTO 
• NON REVERSIBILITA’ DELLE LESIONI

• LA  MALATTIA  SPESSO PROGREDISCE  ANCHE SE 
VIENE  PRATICATA UNA TERAPIA ADEGUATA  ! 

Intervento chirurgico!!!

Relatore
Note di presentazione
Polverino patrizia 2006 2008 2011 passaggio della colonizzazione da pseudomonas a strepto stafilo ecc



Bronchiectasie: Scoring system in CF



Bhalla CT score (bronchiectasis in cystic fibrosis) 

Radiology 1991

RADIOLOGICAL SCORING SYSTEM in CYSTIC FIBROSIS 

Severe Advance Lung  Disease (SALD) Scoring System 



Bronchiectasie: 
Scoring system in Non CF



Chalmers JD, Goeminne  P, Aliberti S  AJRCCM 2014

0-4 punti: Lieve
5-8 punti: Moderata
>9 punti : Grave

www.bronchiectasisseverity.com



The outcome was 5-year all-cause  mortality after radiological diagnosis
“An easy-to-use multidimensional grading system accurately classifies 

bronchiectasis severity according to prognosis”



Chalmers JD, Goeminne  P, Aliberti S  AJRCCM 2014

Identifica 
Le Forme gravi: 

Stretto follow up Impegno di risorse:
•Facilità di accesso del 
paziente al centro in caso
di riacutizzazione.

Utilizzo di farmaci con 
modalità off label o 
attraverso  protocolli di ricerca
•Antibiotico terapia a
Lungo termine
•Antibiotici inalatori

Prescrizione di  device per FKT
fuori dalle indicazioni convenzionali
•PEP mask
•CPAP
•BiLevel

Valutazione
Prognosi

In rapporto
alla severità



Bronchiectasie :TERAPIA



A. Utilizzo di terapia antibiotiche inalatorie a lungo termine.

B. Utilizzo dei Macrolidi.

C. Riabilitazione e fisioterapia

Approccio terapeutico integrato

Nessuna raccomandazione specifica nelle
linea guida, non farmaci con indicazione specifica oltre  a quelle 

comuni per tutti i pazienti con BPCO



A. Utilizzo di terapia antibiotiche inalatorie  a lungo termine.

B. Utilizzo dei Macrolidi.

C. Riabilitazione e fisioterapia

Approccio terapeutico integrato



NEW



Rationale for inhaled antibiotics

To reduce systemic side effects

(Tendinitis, gastro-intestinal)

To increase local concentration

(40fold increase)

To reduce the risk of antibiotic resistance

Month on - month off

The good example of CF:

the positive benefit (lung function, exacerbation, HRQoL) 

Positive risk balance (safety/tolerability, resistance) 



2015

OBIETTIVO : Eradicazione di P aeruginosa in bronchiectasie non FC.



ORBIT-3&4 Phase 3 Status January 2015

• 15 countries with 157 active sites

• Australia 
• Canada
• France 
• Georgia
• Hungary 
• Israel 
• Italy
• Latvia
• New Zealand
• Romania
• Serbia
• South Africa
• Spain
• United Kingdom
• USA

ORBITS 3&4



ORBIT 4



Pro 
•Eradicazione di Pa (solo??)
•Riduzione riacutizzazioni
•Riduzione dei ricoveri
•Lieve riduzione del declino 
del FEV1
•Lieve e non significativo 
miglioramento della QL         

Contro
•Tosse
•Broncospasmo
•Emottisi

Antibiotici inalatori

Brodt AM 2013



Monteiro Brodt et al Eur Respir J2014

Effetti avversi in bronchiectasie non FC.

Approccio terapeutico integrato



A. Utilizzo di terapia antibiotiche inalatori a lungo termine.

B. Utilizzo dei Macrolidi.

C. Riabilitazione e fisioterapia

Approccio terapeutico integrato



The vicious circle

Airway inflammation

Bacterial colonization Airway structural damage

IL-8
LTB-4
TNF-α
IL-1β

Mucus hyper secretion
Ciliary dysfunction
Airway remodeling

Elastase
Cathepsins
MMPs
Proteinase
ROS

BIOFILM BATTERICO



Riduzione/rimodulazione dei mediatori di infiammazione sistemica





43 pts (52%) on AZI(250 mg 
daily) for 12 months 

40 (48%) on placebo for 12 
months 

ITT analysis

Median n of exacerbations:
- AZI group= 0 (IQR,0-1), 

- Placebo= 2 (IQR, 1-3) (P.001).

END POINT : EXACERBATION FREE 

Relatore
Note di presentazione
BAT RANDOMIZED TRIAL Jama 2013



Adesione precoce
(reversiblie)

Adesione avanzata
(irreversiblle)

Biofilm
(maturo)

Dispersione delle cellule 
(emboli settici)

Resistenza alle difese dell’ospite
(anticorpi, complemento, fagociti) 

Resistenza agli antibiotici

Macrolidi e biofilm batterici



Quali antibiotici funzionano nel biofilm?

Sanderson et al. Laryngoscope 2006; 116:1121–1126 modificato  

Beta-lattamici:

–bassa attività battericida

–migliore nei confronti di biofilm giovani

–Macrolidi 

– inibizione del biofilm maturo in associazione con la tobramicina 
(claritromicina)

–Blocco/riduzione della comunicazione tra batteri (quorum 
sensing) nei biofilm da pseudomonas aeruginosa (azitromicina)

–Fluorochinoloni:

–Elevata attività battericida 

–Migliore attività sui biofilm maturi 







Pro 
•Riduzione del numero di

riacutizzazioni
•Miglioramento del SGRQ e 
lieve miglioramento del FEV1 
(non significativo)
•Ridotta colonizzazione da 
Pseudomonas A.

Macrolidi

Contro
•Epatotossicità
•Effetti gastrointestinali
•Alterazioni cardiovascolari
•Rischio di indurre 

resistenza in caso
di infezione da NTM 

Chalmers JD, Goeminne  P, Aliberti S  AJRCCM 2014

IN QUALI PAZIENTI USARE I MACROLIDI ? > Frequenti riacutizzatori ? 
Riduzione della colonizzazione ? Riduzione della flogosi bronchiale ?



• Combined treatment  >>>>>>
• Reduction of dyspnea
• Decrease in  cough days
• Decrease wheezing  perceived
• Reduction in dose of rescue B2 

agonist needed
• Improvement of HRQL

• LABA and ICS are synergistic in :
• reduction of mononuclear  inflammation
• reduction of  neutrophilic   inflammation
• Reduction of airflow chronic  bronchial

obstruction and bronchial  
hyperresponsiveness



2015   NEW !!!

Treatments useful in COPD may not be widely effective in bronchiectasis and 
viceversa

•Inhaled corticosteroids provide perhaps the best example of this: they are widely 
used in COPD but not recommended for most patients with bronchiectasis.The reasons 
for this are unclear but reflect, in part, the diverse aetiology underlying bronchiectasis.

•Inhaled antibiotics, antipseudomonal agents in appropriate patients , are 
of benefit and appear in current bronchiectasis guidelines , but are not used 
routinely in stable COPD. Bronchiectasis guidelines suggest 14 days of antibiotics 
for treating bronchiectasis exacerbations but courses in COPD should be considerably 
shorter.Extrapolating this to COPD-associated bronchiectasis could greatly increase 
the use of antibiotics at a time when antimicrobial resistance is a major concern. 



A. Utilizzo di terapia antibiotiche inalatori a lungo termine.

B. Utilizzo dei Macrolidi.

C. Riabilitazione e fisioterapia

Approccio terapeutico integrato



Non Cystic Fibrosis Bronchiectasis
• Airway Clearance Techniques
• Postural drainage
• Non invasive ventilation
• Pelvic floor muscle training

Chronic Obstructive Pulmonary Disease
• Walking aids
• Breathing techniques
• Managing anxiety and panic
• Muscle Rehab.
• Respiratory muscle rehab.
• Oxigen therapy
• Airway clearance techinque
• Non invasive ventilation (Acute)
• Pelvic floor muscle training

Bott J et al. Guidelines for the physiotherapy management  of the adult, medical, spontaneously 
breathing patient Thorax 2009
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Physiotherapy. 2015 Dec 1. 
Short-term effects of three slow expiratory airway clearance techniques 

in patients with bronchiectasis: a randomised crossover trial.
Herrero-Cortina B1, Vilaró J2, Martí D3, Torres A4, San Miguel-Pagola M5, 

Alcaraz V3, Polverino E3

OBJECTIVE: 
To compare the efficacy of three slow expiratory airway clearance techniques 

(ACTs).
INTERVENTIONS: 

Autogenic drainage (AD), slow expiration with glottis opened in lateral posture 
(ELTGOL), and temporary positive expiratory pressure (TPEP).

CONCLUSIONS: 
Slow expiratory ACTs enhance mucus clearance during treatment sessions, 

and reduce expectoration for the rest of the day in patients with 
bronchiectasis.

http://www.ncbi.nlm.nih.gov/pubmed/26712530
http://www.ncbi.nlm.nih.gov/pubmed/?term=Herrero-Cortina%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26712530
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vilar%C3%B3%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26712530
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mart%C3%AD%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26712530
http://www.ncbi.nlm.nih.gov/pubmed/?term=Torres%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26712530
http://www.ncbi.nlm.nih.gov/pubmed/?term=San%20Miguel-Pagola%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26712530
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alcaraz%20V%5BAuthor%5D&cauthor=true&cauthor_uid=26712530
http://www.ncbi.nlm.nih.gov/pubmed/?term=Polverino%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26712530


GESTIONE GENERALE : valida x tutti gli stadi della malattia

GESTIONE «ESPERTA» IN RELAZIONE AL 
GRADO DI  SEVERITA’ DELLA MALATTIA



ambulatorio del paziente bronchiectasico ?



There are no licensed therapies, and large gaps in knowledge in terms of 
epidemiology, pathophysiology and therapy…………..

Although historically considered a neglected disease, bronchiectasis has become 
a disease of renewed interest over the past decades in light of an increase in 

prevalence and an increasing burden on healthcare systems 

To date, treatment of bronchiectasis is mainly extrapolated from cystic fibrosis 
(CF) and chronic obstructive pulmonary disease (COPD), or based on expert 

opinions as high-quality evidence is still missing 



grazie assaje
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