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- O1 Bpoyxektaaoieg ouxva ouvuttdpyxouv ue XAIT kal coapod acBua.

- AuZnuEvn @AEyUOVH TWV AEPAYWYWYV, OUXVEG TTAPOCUVOEIC , BapuTepn
ATTOPPALN AEPAYWYWV,XEIPOTEPN TTOIOTATA (WG KAl AUENMEVN
BvnroTtnra.

- AoBgveic PE Ta Tpia AvWTEPW VOOT|UATA AEPAYWYWY UTTOPEI VA £XOUV
ETTI TTAEOV TTAPAPIVOKOATTITION KAI VOOO AVWTEPWYV AEPAYWYWV

- ATTOTEAEO QL
“TTOAUTTAOKOG MIKTOC pAIVOTUTIOC VOO NUATWY AEQPAYWYWV”

Polverino E et al Eur Respir J 2018; 52: 1800328
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- Bpoyxik6 acOua artro eTwv

- Tpeic TTapoguvaoelc/ £10¢

- 2UXVN ANWn OTEPOEIdWV

- IgE 2000, Eos 540

- ABPA

- FEV1: 0.8 L (44%)

- BpoyxekTtaaieg

- Xpovia Aoipwén atro weudouovada

- T1 Bsparreutikn aywyn 6a mmaper,
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- 2X€0N AoOUATOG- BPOYXEKTATIWY

- To GoBua WG aiTiIo BPOYXEKTATIWY

- Bpoyxekraoie¢ oto acBua

- NaBoyova o1o acOua

- T aAAalel oTn OIAyvVWaN Kal AVTIMETWTTION



OpIiouo¢ coapou aoBuaTog

When a diagnosis of asthma is confirmed and comaorbidities have been addressed, severe asthma is defined _
as “asthma which requires treatment with high dose inhaled corticosteroids (IC5) (see table 4 for doses in
adults and children) plus a second controller (and/or systemic corticosteroids) to prevent it from becoming
‘uncontrolled’ or which remains ‘uncontrolled” despite this therapy.”

ERS/ATS Guidelines




Diseases which can masquerade as severe asthma

- Dysfunctional breathlessness/vocal cord dysfunction
- Chronic obstructive pulmonary disease

- Hyperventilation with panic attacks

- Bronchiolitis obliterans

- Congestive heart failure

- Adverse drug reaction (e.g. angiotensin-converting enzyme inhibitors)
- Bronchiectasis/ cystic fibrosis

- Hypersensitivity pneumonitis

- Hypereosinophilic syndromes

- Pulmonary embolus

- Herpetic tracheobronchitis

- Endobronchial lesion/foreign body (e.g. amyloid, carcinoid, tracheal
stricture)

- Allergic bronchopulmonary aspergillosis
- Acquired tracheobronchomalacia

- Churg-Strauss syndrome
ERS/ATS Guidelines
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Conditions Associated With Bronchiectasis

Category Condition

Infectious Postinfectious: Severe pneumonia, pertussis,
B
Chronic NTM infection
Viral
Bacterial
Fungal

Anatomic (focal Foreign body

bronchiectasis)

Right middle lobe syndrome (exlnnsl-::
compression from postinfectious adenopathy

Postsurgical displacement

Postinflammatory | Chronic aspiration/gastroesophageal reflux
pneumonitis disorder
Chronic sinusitis
Inhalational injury
Genetic Cystic fibrosis
Primary ciliary dyskinesia
as-Antitrypsin deficiency
Connective tissue | Rheumatoid arthritis
disease Sjogren syndrome
Pulmonary COPD
disease Bronchomalacia

<

Asthma

Idiopathic pulmonary fibrosis (traction
bronchiectasis)

Altered immune

Allergic bronchopulmeonary aspergillosis

response Hypersensitivity pneumonitis.
Immunodeficiency | Hypogammaglobulinemia
Chronic granuloma i
Congenital Mounier-Kuhn syndmme
Other Inflammatory bowel disease

Idiopathic




[MaBoyeveTIKOI UNXAVIOMOI : OeV gival TTANPWGS YVWOTOI
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AocBua == BpoyxekTaoiec BpoyxekTaoiec+ AoBua




Mnxaviouoi oX£0NG ACOUATOG- BPOYXEKTACIWYV

Acgv gival TANpw¢ yvworoi

AcBpa: KaraoTpo®r ToU TOIXWHATOC TWV BPOYXWY ATTO TN
PAeypovwdn digpyaacia AOyw CUXVWV TTapOoZUVOEWV

BpoyxekTaoieg- yeIwPEVN BAEVVOKPOOOWTH KABapoN- augnon Twv
EKKPITEWV—ATTOQPALN AEPAYWYWV- TTAPOEUVO UTTOKEIMEVOU
aocOuarog

- Excess MMPs have been associated with destruction or dilatation of
airways in patients with asthma and bronchiectasis.

« A.M. Vignola, Eur Respir J 2004; 24: 910—917



Airway remodelling assessed by sputum and high-resolution
computed tomography in asthma and COPD
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A.M. Vignola, Eur RespirJ 2004; 24: 910—917.
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AcOua kol Bpoyxekraoieg: YTo0eon TTaBoyEVETIKWY UNXOAVIO MWV

Pathophysiological hypothesis of the mechanism involved in patients
with asthma and bronchiectasis.

Il
[iucs pescrion

Bojona smwyoa py

Digestive mechanism

MMPs = metalloproteinases; TIMPs = tissue inhibitors of metallopreteinases

Curr Opin Allergy Clin Immunol 2019, 19:46-52



The role of non-invasive modalities for assessing inflammation in patients
with non-cystic fibrosis bronchiectasis

Stamatoula Tsikrika®, Katerina Dimakou”, Andriana I. Papaioannou®, Georgios Hillas®,
Loukas Thanos®, Kostantinos Kostikas®, Stelios Loukides®, Spyros Papiris®, Nickolaos Koulouris®,

Petros Bakakos™" * - J
- OudeTEPOPIAIKSG doBua ARG
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- Hwolvo@IiAa oTa TTTUEAQ OTIG BPOYXEKTOOIEG | ?.«‘

37.5% had a neutrophilic phenotype,

17.5% had an eosinophilic phenotype,

12.5% had a mixed neutrophilic-eosinophilic phenotype
37.5% had a paucigranulocytic phenotype.

Cytokine 99 (2017) 281-286



To doBua we aiTIo BPOYXEKTATIWV



Prevalence

50% A
45% -

Etiology of Non-Cystic Fibrosis Bronchiectasis in Adults and Iis
Correlation to Disease Severity

Sara Lonni', James D. Chalmers?, Pieter C. Goeminne®, Melissa J. McDonnell*®, Katerina Dimakou®,
Anthony De Soyza®’, Eva Polverino®, Charlotte Van de Kerkhove®, Robert Rutherford?, John Davison’,
Edmundo Rosales®, Alberto Pesci', Marcos |. Restrepo®, Antoni Torres®, and Stefano Aliberti’

p=0.003 1,258 patients W Female ® Male

Asthma 3,3%

Ann Am Thorac Soc. 2015 Dec: 12(12):
1764-1770.
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Non CF-bronchiectasis: Aetiologic approach, clinical, radiological,
AiT microbiological and functional profile in 277 patients

Katerina Dimakou °, Christina Triantafillidou * *, Michail Toumbis °, Kyriaki Tsikritsaki ",
Katerina Malagari ¢, Petros Bakakos

AiTia BPpOYXEKTACI®WV

W Post-infectious

B Past tuberculosis

uCOPD

B Immunodeficiencies

B Connective tissue disease
# Chronicasthma

W Kartagener syndrome

" Foreign body aspiration

Cause not identified

Dimakou et al. Resp. Med 2016;116. 1-7



EMBARC aitia (12000 patients)

Post-infective
Idiopathic

COPD

Asthma
Immunodeficiency
ABPA

Rheumatoid arthritis
PCD

GORD

IBD
Alpha-l-antitrypsin deficiency
others

OOONNNEROOEN



To aoBua eTTNPEACE TIGC TTAPOEUVOEIS BPOYXEKTACIWY;

|
Asthma and bronchiectasis exacerbation

AV&denTOl ﬂapdVOVng KivOUvou yia BpoyxekTaoieg: 249 aobeveic
TTA pOgL'JVO'ﬂg BpoyxekTaoicg kal doBua:241

[] Bronchiectasis only

- HAKKia A Asthma - bronchiectasis
- Alapkela vooou S 100
- FEV1 "
” 22
- AcBua E,lé i
- Weudopovada ota TrTueAa 52 & 2
- Bpoyxekraaoieg og >2 Aooug g* " % /
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Nonexacerbators Exacerbators

Bei Mao et al ERJ April 13, 2016



BpoyxeKTaoiec o€ aoBeveic pe aoOua

Bronchiectasis and asthma: a dangerous liaison?

Claudia Crimi, Sebastian Ferri, and Nunzio Crimi

Curr Opin Allergy Clin Immunol 2019, 19:46-52



Noéoco cuxva aveupiokovtal Bpoyxektaoieg oto AcOuQ;

The overlap between bronchiectasis and
chronic airway diseases: state of the art
and future directions

Eva Polverino”*®, Katerina Dimakou®, John Hurst®,
Miguel-Angel Martinez-Garcia®, Marc Miravitlles ®"2 Pierluigi Paggiaro’,
Michal Shteinberg™’, Stefano Aliberti ®'®"" and James D. Chalmers'?

TABLE 5 Prevalence of high-resolution computed tomography-diagnosed bronchiectasis in patients with severe asthma

Study Subjects n BCH prevalence %  Risk factors associated with BCH

Brsacoioni et al., 2009 [104] 105 248 MR

Guera ef al., 2009 [111] 467 &0 Disease duration, FEVI/FVC < T0%

Mexzies et al., 2011 [17] 133 B3 Greater airway obstruction, Aspergillus fumigatus sensitisation
Lusis et al., 2013 [110] B0 S0 versus 50 NSD 40 versus 12 age and steroid dependence

Dimarov ef al., 2017 [18] 40 15 Sputum, antibiotic courses, bacterial colonisation

Eur Respir J 2018; 52: 1800328



XopaKTNPIOTIKA AoOEVWY JE AoOUa Kol BPOYXEKTATIEG

Age s
Duration of asthma 4+
Smoking history +
Allergy history +
Allergy to Aspergillus and molds +
Bronchial obstruction 144
Bronchial reversibility +
Sputum production 4+
Mucus purulence 4+
Pathogens in sputum (P. aeruginosa, (Hemophilus) +++
Frequent exacerbations +++
Frequent use of antibodies 4+
Unconirolled asthma 4+
Steroids resistance 4+
FeNO= 20 ppb +
Sputum eosinophils +
Sputum neuirophils +++
GERD +
Chronic rhinosinusitis +++
Immune deficiency ++
Response to macrolides ++
Previous pneumonia +++

Curr Opin Allergy Clin Immunol 2018, 19:46-52



O1 BpoyXeEKTOTIEG ETTNPEACOUV ORICINALARTICLE | S i e
o L4 . The Effects of Bronchiectasis on Asthma
TIG TTOPOSUVOEIG TOU ACOUATOG; e e
Asthma with bronchiectasis Asthma alone p-value
< Total asthma exacerbal
Total number 2621314 LTi+2.6]
E'-I'li."li.]IJI:'I.'IE:l.' 1.08x1.68 0351042 {00
ETT
Total number 2 141308 1.14+1.66
Frequency 0490+1.54 0.26+0.36 0006
CER visi
Total number 1021115 0. 18087
E'-r-i:-:.]uc'ncjn.' (bl G 0024013 ool
Hospitalization -
Total number 014035 0.7+1.44
Frequency 0061022 010017 04

Values are presented as mean+500.
Tonal asthma exacerbation means total number of steroid use, ER visits, and hospitalizations due 1o asthma exacerbation.
Frequency: number/yr; ER: emergency room.

Tuberc Respir Dis 2014:77:209-214



AoBeveic pe doBua kol BpoyXeKTATIES

- [llo ouxVvEG TTapoCUVOEIC AOOUATOG
- BapuTepn ammdéppacn acpaywywyv

- ATTOBOANR TITUEAWV

- YTTOTPOTTNIAlOUOEC AOINWEEIC

- OI BpoyxekTaaicc oxeTidovral UE HAKPOTEPO ICTOPIKO AoOUATOC
Kal Kupiw¢ ooBapo acBua

Curr.Opin Pulm Med 2019



HRCT og aocOua
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Figure 3: HRCT in expiration.

» » . .\ 9 > ! "
Figure 1: HRCT picture showing bronchial wall thickening. - .. v
57.1%

Figure 2: HRCT picture showing bronchiectasis.

28,6%

O Medical Journal (2012) Vol. 27, No. 2: 145-150)
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Mucus plugging




MaBoyova oTo acOua

- O poéAog Twv Baktnpidiwv oto Aobua gival acaPng
- [TBavov aopd 10 oUdETEPOPIAIKO aoBua

- EkKAuon kuttapokivwy (IL-8 and TNFa)
OUOETEPOYIAIKI PAEYHOVN —

- 2€ 00Bapd AcBua,0 ATTOIKIONOC e TTaBoydva gival ouvAong,
oXeTileTal e TN DIAPKEIA TNC VOOOU KAl TIC TTAPOLUVOEIC




Potentially pathogenic bacteria cultured from the sputum of
stable asthmatics are associated with increased 8-
Isoprostane and airway neutrophilia.

Stable asthma, with no symptoms of respiratory infection

A significant load of potentially pathogenic bacteria (> 10(6) cfu/mL)
was cultured from the sputum of 17 (15%) subjects with stable asthma

and

was associated with -higher total cell counts,
- proportion and number of neutrophils,
- sputum IL-8 and 8-isoprostane

Wood LG et al, Free Radic Res. 2010



Bacteria in sputum of stable severe asthma and
increased airway wall thickness

29/56 aoBeveic (52%) : BeTIKA KAAAIEPYEID

Patients Number
N
o

Zhang et al. Respiratory Research 2012, 13:35



Investigation of bronchiectasis in severe uncontrolled asthma

Katerina Dimakou! | Anna Gousiouz | Michail Toumbis? | Maria Kaponil |
Serafeim Chrysikos! | Loukas Thanos?* | Christina Triantafillidou?
Sputum production (yes/no) 29/11(72%)
Mucoid (n) 15
Mucopurulent (n) 12
Purulent (n) 2
Sputum cult@
Normal flora/pathogens 31 (77.5%)/9 (22.5%)
P.aeruginosa 1
P.aeruginosa+other pathogen 5
Other pathogen* 3

Clin Rexpir J.201T:1-7.



Bronchiectasis score- Bronchiectasis score-
Ssputum category pathogen category
20 Z=2.8, p=0.005 p<0.0001, Z=3.5
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Antibiotic cycles - Antibiotic cycles -
Pathogen category Bronchiectasis score
" , Z=3.3, p=0.001 7 p=0.002, r=0.48
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Bronchiectasis score- ACT- steroid use
Antibiotic use

p=0.004 25

r=-0.52, p=0.001

o]
o o
o]

Antibiotic courses/Year

T
No Yes

bronchiectasis
Corticost cycles/Year




Conclusions

- Bronchiectasis is common in patients with severe asthma.

- Pathogens, mainly Pseudomonas Aeruginosa, are also
identified

- Sputum production and pathogen isolation in sputum
culture may indicate the presence of bronchiectasis

which seems to contribute to the severity of asthma.

Dimakou et al. Clin Resp J 2017



-
ABPA-AcOBua- BpoyxekTaoieg

Voskamp AL et al.Allergy Clin Immunol Pract. 2015, 3:192-9. 1
Tillie-Leblond I, Allergy. 2011, 66:1254-6.



Mucus impaction in ABPA
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Ti aAAadlel oTn d1IAyvwon

HRCT







Question 1
Should chest HRCT scans be routinely ordered in
patients with symptoms of severe asthma?

Recommendation 1

- We suggest that a chest HRCT only be done when the presentation is
atypical

- An atypical presentation of severe asthma includes such factors as,
for example, excessive mucus production, rapid decline in lung
function, reduced carbon monoxide transfer factor coefficient and the

absence of atopy

ERS/ATS GUIDELINES ON SEVERE ASTHMA , 2014|



T1 aAAACElI OTNV AVTIMETWITION

H d1ayvwaon Twv U0 VOONNATWYV
EXEI oNUaoia o€ BEPATTEUTIKO ETTITTEDO;



herapeutic consequences

- BpoyxodIiaoTaATIKG;

- ICS;

- MakpoAideg;

- EloTrvedueva avTiBIoTIKG;

- QuoikoBepartreia

PolverinoE, Dimakou K et al. ERJ 2018



AI TASK FORCE REPORT
ERS GUIDELINES

European Respiratory Society
guidelines for the management
of adult bronchiectasis

Eva Polverino’, Pieter C. Goeminne®®, Melissa J. McDonnell**%,
Stefano Aliberti 7, Sara E. Marshall®, Michael R. Loebinger”,

Marlene Murris'?, Rafael Cantén'’, Antoni Torres'?, Katerina Dimakou'?,
Anthony De Soyza'*'®, Adam T. Hill'®, Charles S. Haworth'?,

Montserrat Vendrell'®, Felix C. Ringshausen'?, Dragan Subotic®,

Robert Wilson®, Jordi Vilaré?', Bjorn Stallberg®?, Tobias Welte'?,

Gernot Rohde?®, Francesco Blasi’, Stuart Elborn”?*, Marta Almagro®,
Alan Timothy?®, Thomas Ruddy®®, Thomy Tonia*®, David Rigau®’ and
James D. Chalmers®®

ERJ 2017



PICO guestion 4- Should long term anti-

Inflammatory treatments be used for patients with
bronchiectasis?

Recommendation:
- We suggest not offering inhaled corticosteroids routinely
- conditional recommendation, low quality of evidence.

- We suggest that the diagnosis of bronchiectasis should not
affect the use of inhaled corticosteroids in patients with
comorbid asthma or COPD



PICO guestion 7- Is long-term bronchodilator treatment (=3
months) compared to no treatment beneficial for adult
bronchiectasis patients?

Recommendations
- We suggest not routinely offering long-acting bronchodilators
- conditional recommendation, very low quality of evidence
- Except for:
- patients with significant breathlessness on an individual basis
- weak recommendation, very low quality of evidence.

- before physiotherapy, inhaled antibiotics (1 tolerability and
pulmonary deposition)

- good practice point, indirect evidence.
- comorbid asthma or COPD
- good practice point, indirect evidence
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ORIGINAL ARTICLE

Azithromycin for prevention of exacerbations in
severe asthma (AZISAST): a multicentre randomised
= |  double-blind placebo-controlled trial

Guy G Brusselle,” Christine VanderStichele, Paul Jordens,” René Deman,’

Hans Slabbynck,? Veerle Ringoet,” Geert Verleden,® Ingel K Demedts,”

Katia Verhamme,® Anja Delporte,’ Bénédicte Demeyere,' Geert Claeys,”

Jerina Boelens,” Flizaveta Padalko,” Johny Verschakelen,'® Gearges Van Maele,"’
Ellen Deschepper,'! Guy F P Joos'

H xoprynon xaunAng d6ong ACIBpopUKivnNG YEIWOE oNUAVTIKA
TIC TTAPOEUVOEIC
0€ A0BeVEIC JE N NWOIVOYPIAIKO cofapd doBua

Thorax 2013; 68:322-329.



Effect of azithromycin on asthma exacerbations and quality of @™
life in adults with persistent uncontrolled asthma (AMAZES):

a randomised, double-blind, placebo-controlled trial

Peter G Gibson, lan A Yang. John W Upham, Paul N Reynolds, Sandra Hodge, Alan L James, Christine lenkins, M atthew | Peters, Guy B Marks,
Melissa Baraket, Heather Powell, Steven L Taylor, Lex E X Leong, Geraint B Rogers, Jodie L Simoson
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e
AMASES Trial

Number Exacerbations per Incidence rate

person-year ratio (95% Cl)

Placebo Azithromycin
Non-eosinophilicasthma 224 174 115 @ 0-66 (0-47-0-93)
Eosinophilic asthma 196 198 096 . 0-52 (0-29-0-94)
Inhaled corticosteroid 420 1.86 1.07 R 0-58 (0-46-0-74)
dose adjustment
Frequent exacerbators 140 279 1.47 d 0-55(0-41-0-73)
Cough and sputumVAS 48 172 079 . 0-49 (0-26-0-95)
Bacteria-negative 188 185 118 —— 0-61 (0.52-072)"
Bacteria-positive 48 2.64 111 . 0-39 (0-22-0-69)*

) 02 04 06 08 1.0 12 1'4
4+—— —P
Favours azithromycin Favours placebo

P. Gibson et al, Lancet 2017.



Does maintenance azithromycin reduce
asthma exacerbations? An individual
participant data meta-analysis

Sarah A. Hiles ®"2, Vanessa M. McDonald"#, Michelle Guilhermino®*,
Guy G. Brusselle®® and Peter G. Gibson @3

Asthma - T i
Moneosinophilic | - i
asthma :
Eosinophilic | » ;
asthma !
. o . o Sewvara 3sthma - & !
Results: Three studies were idenfified (n=604]. In the [PD meta-analysis, treatment with asthromycin vas |
assodated with a reduced raie of exacerbations oral corticosteroid course due to worsening asthma, o T 0% 07 0% 09 10
antibiotic use for lower respiratory tract infection, hospitalisation and/or emergecy department visits] in IRR [95% CI] — s
athma a5 well as in the nonessinophilic, eosinophilic and severe asthma subgroups. Framining each e mycin ;E:f;ﬁ

exacerbation fype separately, patients with eosinophilic asthma reported fewer oral corticosteroid courses
and patients with noneosinophilic and severe asthma reported fewer antibiofic courses, Azithromycin was

Eur Respir [ 2019; 54 1901381
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- QuoikoBeparTreia, KABapon agpaywywy,
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Sputum eosinophils, %
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Prevalence, diagnosis and management of co-morbidities
In severe asthma

Co-morbidity Prevalence Test Management
Rhinosinusitis/nasal polyps 50%"° CT of sinuses Masal lavage
(CRSsMNP/CRSwWNP') Masendoscopy [ENT assessment) Masal steroid spray/drops
Surgery
Allergic rhinoconjuctivitis' 70%"" History + skin prick test/specific Masal steroids
Ige Anti-histamines
Montelukast
DB 19-52951%% History/Nijmegen questionnaire Physiotherapy —breathing
retraining
VCD 32-50%"'+* Laryngoscopy Speech therapist
Anxiety/depression 4-17%"* HADS guestionnaire Medical treatment
Psychiatric assessment Psychotherapy
OSAS 31%%2 Screening with ESS Weight loss
Polysomnography CPAP
Obesity 37% BMI Dietician
Gastroesophageal reflux 17-74%%1%28 3 months of empirical PPI PPI
ZdbpH monitoring Lifesivie intenventions
Bronchiectasis 25-40%"*® HRCT Physiotherapy, inhalation of
hyperosmolar agents, low-dose
macrolides
“ABPA 1-2%" Total Igm and Igli io Prednisolone. Anti-fungal

Aspergillus fumigatus, HRCT

treatment

PORSBJERG C.Respirology (2017) 22, 651—661



2UMTTEPpACHOTO

- H ouvutrapén Bpoyxektaoiwyv oto coapd doBua cival guxvry Kal
odnyei og oofapr vOOO PE CUXVEG TTAPOEUVOEIC

- O1 ynxaviopoi TTou cuvdEovTal Ta OUO vooruarta v gival TTARPWS
YVWAaToi aAAG poipadovTal 01a@opa XapaKTNPIOTIKA KAl TTOAAEC QUV-
voonpoOTNTES

- H €ykaipn diayvwon Twv BPOYXEKTACIWY O€ A0OEVEIC UE BPOYXIKO
aoBua gival onuavTiK

- KatdAAnAn Oepartreia kai yia Ta SU0 VOO HATA £ival ATTAPAITATN

« 2TOXOC 0 £AEYXOC TWV CUNTITWHATWY, TWV TTAPOEUVOEWV KAl TWV
AOINWEEWV
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