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Gut-lung axis
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Mikpopiakn xAwpida Twv LVYIWV TVEUHOVWY

APKETEC HEAETEC €XOUV XAPAKTNPIOEI TO HiKpoPiwpa Tou uyloUC mvelpova HeE Ta
ouxvoTepa @UAa oe peyaAn avantuén va eivai Ta Bacteroides, Firmicutes kai
Proteobacteria.

To Baxrnpidiaxo pikpofiwua Twv Uyiwv anoTeAEITal and vav Koivo muypliva [iKpoBiwy
wov mepiAauPaver we ouxvoTepa €idn ta: Pseudomonas, Streptococcus, Prevotella,
Fusobacterium, Haemophilus, Veillonella, and Porphyromonas
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The microbiome in respiratory disease 2

Functional effects of the microbiota in chronic respiratory
disease

Kurtis F Budden®, Shakti D Shukla®, Saima Firdous Rehman, Kate L Bowerman, Simon Keely, Philip Hugenholtz, Darivs P H Armstrong-fames,
Ian M Adcock, Sanjoy H Chotirmall, Kian Fan Chung, Philip M Hansbro

B o
< .o o
Microbeota
* Bacteria
- - - _— -
GPR43 Microbial metabolites ,.:" ‘::’
< @ SCFAs O Nitnte or retne oxide @ Aromatsc amino acecs i "..b.“
Neutrophil *
- o Fumigaciavine C
Macrophage

cymklncs

o

Lancet Respir Med. 2019 Oct: 7(10):907-920



https://www.ncbi.nlm.nih.gov/pubmed/30975495

Vicious Circle Hypothesis Revised

Initiating factors
e.g. smoking, childhood respiratory disease, altered microbiome
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H aAAayn Tng oloTaong Tou HIKPOPIWHATOC EmAYEl EPAITEPW TN PAEyHOVN
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OPEN @ ACCESS Freely available online “' pLos one

Analysis of the Lung Microbiome in the “Healthy”
Smoker and in COPD

John R. Erb-Downward’, Deborah L. Thnmpson', Meilan K. Han', Christine M. Freeman''?, Lisa
McCloskey'?, Lindsay A. Schmidt’, Vincent B. Young’', Galen B. Toews'?, Jeffrey L. Curtis'%, Baskaran
Sundaram’, Fernando J. Martinez'®, Gary B. Huffnagle'*”
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Lung microbiome dynamics in COPD
exacerbations

Zhang Wang''?, Mona Bafadhel®?, Koirobi Haldar®®, Aaron Spivak’,

David Mayhew', Bruce E. Miller®, Ruth Tal-Singer®, Sebastian L. Johnston?Z,
Mohammadali Yavari Ramsheh?®, Michael R. Barer®, Christopher E. Brightling>-%-®
and James R. Brown'®

16S ribosomal RNA survey of the lung microbiome on 476 sputum samples collected from 87 subjects
with COPD at four visits defined as stable state, exacerbation, 2 weeks post-therapy and 6 weeks

recovery
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Airway host-microbiome interactions in ®

Check for

chronic obstructive pulmonary disease o

Zhang Wangu, Barbara Mascherag, Simon Lea", Urmme KD|5UITIq, David Michalwichi, Stephanie Van Hu:nrnE,
Christopher Traini®, James R. Brown' '@, Edith M. Hessel*" and Dave Singh*'

Moraxella-associated host responses
were primarily related to exacerbations

L
T il —|— . ARNES T
S 5'. ; [ | B A 2 | = T
c 4 — | | f I i | c 4
g S I ] | I == | N — g 3 — E == T
w2 i Y 52 [
@1 DO A1 ;
% - 100% :
B Othais
Lg Ly B Fusobacteria
B R0%- @ Actinohacteria
-y E 0% B O Bacterokietes Others
B Bacteroidatas Pravotella
- -E e [ Proteobacteria Othars
S0 g 0%+ O Proteabacteria Moraxella
4% | 5 40%- A Protecbacteria Haemaphilus
o g 34 O Frmicutes Others
W Frmicutes Streptococcus
1 % W Firrricutes Veillonella
1 1% "o pe) 001, ** Pe0.01, * P05
%+ 1%-
Healthy  Stable HN& H5 5 ES Stabln EQl E2 EG & Months
(167  [33 (8] {B) (16}  [18) (32| 116 (10} [E] (1%
Healthy vs Disease Smoking status COPD 5table vs Exacerbations

Respir Res. 2019 Jun 6,20(1):113



https://www.ncbi.nlm.nih.gov/pubmed/31170986

Airway host-microbiome interactions in @
chronic obstructive pulmonary disease

updates
Zhang Wang"‘z, Barbara Maschera", Simon Lea", Urmme Kﬂlsum'1, David Michalwichg, Stephanie Van HDrnE,
Christopher Traini®, James R. Brown' '@, Edith M. Hessel*" and Dave Singh*'
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Multivariate modeling on sputum
microbiome, host franscriptome
and proteome profiles
revealed that significant
associations between Moraxella
and Haemophilus, host
interferon and pro-inflammatory
signaling pathways and
neutrophilic inflammation

Respir Res. 2019 Jun 6,20(1):113
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Sputum microbiome temporal variability and
dysbiosis in chronic obstructive pulmonary
disease exacerbations: an analysis of the
COPDMAP study

Eharﬁ Wang, Richa Singh, Bruce E Miller, Ruth TaI—EinEIer, Stephanie
Van Horn, Lynn Tomsho, Alexander Mackay, James P Allinson, Adam J
Webb, Anthony J Brookes, Leena M George, Bethan Barker, Umme
Kolsum, Louise E Donnelly, Kylie Belchamber, Peter J Bames, Dave
Singh, Christopher E Brightling, Gavin C Donaldson, Jadwiga A
Wedzicha and James R Brown
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Microbial dysbiosis is a feature of some
exacerbations and its presence, especially in
concert with eosinophilic inflammation, is
associated with more severe exacerbations
indicated by a greater fall in lung function
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Sputum Microbiome is Associated With 1-Year Mortality Following COPD

Hospitalizations
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Veillonella, Actinomyces, and Leptotrichia showed a higher relative abundance in
survivors, whereas Staphylococcus predominated in non-survivors.
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Lower survival among patients in whom sputum samples were negative for
Veillonella (HR: 13.5, 95% CI: 4.2 - 43.9, p<0.001) or positive for
Staphylococcus (HR: 7.3, 95% CI: 1.6 - 33.2, p=0.01)
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The microbiome profile of sputum in AECOPD is associated with 1-year
mortality and may be used to identify subjects with a poor prognosis
at the time of hospitalization
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Outgrowth of the Bacterial Airway

Microbiome

after Rhinovirus Exacerbation of Chronic
Obstructive Pulmonary Disease

Philip L. Molyneaux'2, Patrick Mallia'-2*, Michael ]. Cox'-Z, |oseph Footitt'-%2t, Saffron A. G. Willis-Owen?,
Daniel Homola®, Maria-Belen Trujille-Torralbo™*3, Sarah Elkin'~, Onn Min Kon'-%* William ©. C. Cookson®~,
Miriam F. Moffatt'-2*, and 5ebastian L. Johnston!.2.3*

After rhinovirus infection, there is a rise in bacterial burden and a
significant outgrowth of Haemophilus influenzae from the existing microbiota
of subjects with COPD
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Asthma and lower airway disease

Biological exacerbation clusters demonstrate | Check for upcates
asthma and chronic obstructive pulmonary

disease overlap with distinct mediator and

microbiome profiles

32 asthmatic patients and 73 patients with COPD assessed at exacerbation
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European cohort study
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A Novel Microbiota Stratification System Predicts Future
Exacerbations in Bronchiectasis

Geraint B. Rogers', Nur Masirah M. Zain®, Kenneth D. Bruce®™, Lucy D. Burr', Alice C. Chen', Damian W. Rivett®,
Michael A. McGuckin', and David J. Serisier'**

Dominant Species Relative Abundance (%)
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Pre-BD FEV, —0.225 0.027
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CRP 0.306 0.003

Sputum IL-8 0.585 =0.001
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Spuium neutrophils, absolute 0.240 0.031

sputum neutrophils, % 0.347 0,001

sputum macrophages, absolute —0.340 0,002

sputum macrophages, % —[0.389 =20.001

24-h sputum volume, g 0.370 0.002

Ann Am Thorac Soc. 2014 May;11(4).496-503
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IPF
The Microbiome is Substantially Changed in IPF Lungs

COMET study’

Disease progression and increased mortality is

associated with the presence of specific members of The lung

the Staphylococcus and Streptococcus genera and a microbiome is

shift in the lung microbiome (preliminary data from ~ correlated with

BAL samples) disease progression
and is a biomarker

for disease
Molyneaux et al.2 severity

Confirmation of COMET: increased bacterial burden in
BAL predicts decline in lung function and death
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Bacterial load

LETTER TO THE EDITOR Open Access

Changes in the respiratory microbiome @
during acute exacerbations of idiopathic
pulmonary fibrosis

Philip L. Molyneaux'~, Michael J Cox', Athol U. Wells?, Ho Cheol Kim?, Wonjun Ji#, William O. C. Cookson’,
Miriam F. Moffatt', Dong Soon Kim®™ and Taby M. Maher'**"
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Airway Microbiome Dynamics in Exacerbations of Chronic
Obstructive Pulmonary Disease

Ywonne J. Huang,® Sanjay Sethi,™® Timothy Murphy,® Snehal Mariyva,® Homer A. Boushey,® Susan V. Lynch®
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KAeivovrac. .

= H xpnon TexVikwy ave{dpTnTwy TNC KaAAIlépyelac yia Th
TauToTroinon Twv HikpoPiwv €xel dieupUvel TRV KATAVONON HAc vid
Toug poAouc Tou Ttailouv Ta PAKTAPIA OTIC TTApoEUVOEIC TWV
XPOVIWV avaTvVeUOTIKWY VOowV

= Q1 mmapoUvoeig dev cival pakTnp1diakéC Aotpwéeic Twy
agpaywywyv, aAAd paAAov TtepioTdoeiC avamveuaTiKAG duapiwaong,
amodiopydvwong kai OucAgiToupyiag Tou Hikpopiakou
0IKOOUOTAHHATOC TTou TtupodoTei TepaiTépw OUTAgIToupyia TNG
advoooAOYIKAC amtavtnong kai epaiTépw duoPiwon

= ‘Exel yeydAn KAIVIKA onpacia va diepeuvnBei Toia XapakTnpIoTIKd
TOU avamveuaTIKoU HiKpoPiwpaTog cuoxeTi(ovTal HE ETTOPEVEC
TapofUvaeIC Kal o101 BepATTEUTIKOI X EIPIOHOI TTOU OTOXEUOUV OTO
Hikpopiwpa UTTopouV va cival amoTeAeoNdATIKOI OTN HEiwon Tou
puBpoUL Tou¢
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