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* ("nose" or "paranasal sinus" or
"paranasal sinuses" or "sinus"
AND("microbiology" or "bacteria")
AND ("cystic fibrosis" or "cf")

e 189 risultati (120 negli ultimi 10 anni)
* 16 clinical trial
* 31 review
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* cellule cilindriche ciliate

A n atO my e caliciformi muco secernenti

Anatomy of the nose

p—— Frontal sinus ——} Elzj‘?:hm tube
Superior turbinate —__{§ op;. g
Middle turbinata "
. Nasal cavity
~ Inferior turbinate —

W stratified squamous epithelum

Fig. 5.1 Anatomy of nasal cavity and sinuses. (With permission from Dreamstime LLC)

AS. Hanshew et al. / Respiratory Medicine 126 (2017) 68—74

M. P. Carroll Jr. et al. Asthma, Allergic and Immunologic Diseases Hanshew, A.S., Je_tté, M E., Rosen, S. P & Thibeault., 3. L. (201_7_)' )
During Pregnancy. 2018 Dec 30 : 61—86. Integrating the microbiota of the respiratory tract with the unified airway model.

Respiratory medicine, 126, 68—74. https://doi.org/10.1016/j.rmed.2017.03.019
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Complication of CF —2019 US data registry

Complications of CF, 2019 continued

Gl

Distal intestinal obstruction syndrome (DIOS)
Fibrosing colonopathy/colonic stricture®
Gastroesophageal reflux disease (GERD)

Gl bleed requiring hospitalization (non-variceal)®

History of intestinal or colon surgery
Pancreatitis®
Peptic ulcer disease®

Rectal prolapse®

Anxiety disorder
Deprassion

Cancer confirmed by histology®
Hearing loss

Hypertension

Kidney stones®

Masal polyps requiring surgery®
Renal failure requiring dialysis®

Sinus diseasa

Age < 18 (%)
1.7
=0.1
31.8
=0.1
4.3
0.3
<01
0.3

0.0
1.3
0.4
0.1
1.3

Age = 18 (%)

24
<0.1
41.2
<0.1

22

1.2

0.1

0.1

04
3.6
&4
1.3
1.2

All (%)
2.1
=0.1
36.8
<0.1
32
08
=(.1
0.2

0.2
2.5
34
0.7
1.3
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* Prevalence of sinus disease
increases in adolescence and in
young adults

* Remains high through the older

Sinus Disease

ages
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Normal Flora

Table of common microbiota found within the regions of the respiratory tract.

Oral cavity Masopharynx Oropharynx

Larynx Lung

Prevotella
Streptococcus
Veillonella
Haemophilus
Fusobacterium

Corynebacterium
Streptococcus
Veillonella

Prevortella
Streptococcus
Veillonella
Haemophilus Propionibacterium
Staphylococcus

Moraxella

Prevotella
Streptococcus
Veillonella
Pseudomonas
Fusobacterium

Prevotella

Streptococcus

Veillonella
Unclassified-Comamonoadaceae
Cloacibacterium

Helicobacter

NORMAL NASAL FLORA
e Staphylococcus aureus

e Staphylococcus
epidermidis

* a- and y-streptococci
* Propionibacterium acnes
* Aerobic diphtheroid

AS. Hanshew et al. / Respiratory Medicine 126 (2017) 68—74

NORMAL SINUS FLORA
Anaerobic bacteria:

* Prevotella, Porohyromonas,
Fusobacterium,
Peptostreptococcus spp.

Aerobic bacteria:

* S. pyogenes, S. aureus, S.
pneumoniae, H. influenzae.



Sinus bacteriology in patients with cystic fibrosis or primary
ciliary dyskinesia: A systematic review
Maria E. Maller, M.D.,! Mikkel C. Alanin, M.D., Ph.D.,' Christian Granha;, M.D!

Kasper Aanaes, M.D., Fh.D.,! Niels Haiby, M.D, DM.Sc.?
and Christian von Buchwald, M.D., D.M.5c.!

* 43 studies 1718 CF patients * Sampling sites:

o Sampling methods: * maxillary sinus (30%)

* sinus surgery with the use of endoscopy * middle meatus (24%)
(54%) e paranasal sinus unspecified (including the

* lavage and/or washouts (15%) sinus ostia) (20%)

. swabs (30%) * nose specified (anterior nares, posterior
nares
* endoscopy or other procedures (26% ’
_ PY P (26%) * nostrils, inferior turbinate, and meatus)
* aspirate samples (22%), (20%)
* biopsy specimens and/or smears + nose unspecified (17%)
* (11%)  ethmoid sinuses (20%)
* pus and/or secretions (7%) .

frontal sinuses (9%)
e crusts (4%) .

* nose blowing 2% .

sphenoid sinuses (11%)
external nares (2%)

Napoli, 22/10/2021

Megller et al., Am J Rhinol Allergy 31, 293-£98, 2017



Sinus flora in CF - Review

Table 1 The most common bacteria isolated from the nose and

sinuses in patients with cystic fibrosis, including swab and

blowing sample studies®

Bacteria

Patients, no.# Prevalence,

LLF)
S

Staphylococcus aureus
Pseudomonas aeruginosa
Coagulase negative Staphylococcus
Haemophilus influenzae
Streptococcus preumoniae
Corynebacteria species
Burkholderia cepacia complex
Stenotrophomonas maltophilia
Moraxella catarrhalis
Escherichia coli
Achromobacter xylosoxidans

513
437
88
74
29
21
20
19
16
15
10

30
25
5

(R R X Y

55%

Napoli, 22/10/2021

Table 4 The most common bacteria isolated from the nose and

sinuses in patients with cystic fibrosis, without swab and

blowing sample studies®

62%

Bacteria Patients, no.# Prevalence, "o
Pseudomonas aeruginosa 383 34
Staphylococcus aureus 320 28
Haemophilus influenzae 56 5
Coagulase negative Staphylococcus 40 3.5
Burkholderia cepacia complex 20 2
Stenotrophomonas maltophilia 17 15
Streptococcus pneumoniae 17 1.5
Escherichia coli 14 1.2
Achromobacter xylosoxidans 10 1
Moraxella catarrhalis 9 1
Streptococcus viridans 8 1
8

Megller et al., Am J Rhinol Allergy 31, 293-298, 2017



Staphylococcus aureus

Prevalence of Respiratory Microorganisms by Age Cohort, 2019

% * S. aureus and H. influenzae are the most
common in upper airways in pediatric patients
(Taylor, 1990; Robertson, 2008)

* S. aureus is higher in who had not received

T antibiotics (Goerke, 2000)

Percentage of Individuals
BN g8&s88 8 3

°2 205 61010 Hto1? B2 Bwew s s * S. aureus is transformed in SCV after
Age (Years) : H
s P @eruginosa e H. influenzae B. cepacia complex R T gentamyCIn exposure ( Gltomer' 2015)
— MRSA = Achromobacter = 5. maltophilia

Table 1 Summary of sinus culture results

Author Patient age (years) P. aeruginosa (%) S. aureus (%) H. influenzae (%) / 75 \
Shapiro®2 IS (mean) 382 - 294 £ 1
Moss?* 233 (mean) 729 - = AT )
Wise?® <7 yrs 22 68.2 Only recovered Wb, ¢ <44

| _, >17 yrs 75 25 in <11 years
Muhlebach” 9.5 (mean) 42 49 0

Napoli, 22/10/2021 9



Pseudomonas aeruginosa

* P.aeruginosa was found more frequently increasing age (Muhlebach, 2006; Robertson, 2008)

* P.ageruginosa is transformed in SCV and antibiotic resistant clones (Hansen, 2012)

* Sinus represent a protected niches of adapted P. aerugionsa clones (Hansen, 2012; Low, 2001)

B34-1_ A B34-sin_SCV

i
Sinus .

(n =45)"

Freq. (%)

Age <& years 8 (36)
Age =8 years 14 (61) o
P aeruginosa 19 (42)
Age <8 years 6 (27) —— -
Age >8 years 13 (57) B42-1_ A B42-sin_SCV
H. influenzae 10 (22)
Age <& years 8 (36) °
Age =8 years 2(9) /
No pathogen®detected 2i4) B11-1.A B11-sin_SCV
Age < B years 2(9)
Age =8 years 0(0) . '
Muhlebach et al. Pediatric Pulmonology 41:445-451 (2006) Sinuses are infection foci in CF airways

SK Hansen ef af

Napoli, 22/10/2021 10



Pseudomonas aeruginosa

Tass
Flagella AHLs
pili L ] .. Altered
® .. gene expression alginate
c2|1:|rm:l @
’ metabolism microevolution .. iitiod
oprk %/ metabolism mutation,
Selection of NO./NO,-
proteases A A ! s TNO;
pyoverdine ® YN fitter variants
rhamnolipid < ey
Early infection > Chronic infection
. ey e e e g e e s

Chronic sinus infection

Genetically
adapted strains

g

Colonization by an environmental strain Genetic adaptation in the sinus

Eradication in the lung

eeding of the adapted strains
from the sinus to the lung

Trasformazione di un patogeno originariamente ambientale in un
patogeno altamente specializzato per le vie aeree del paziente e
possibile re-infezione della vie aeree inferioriFC

ISME J. 6, 31-45 (2012].

Napoli, 22/10/2021

>

alginate

Chronic infection

P._aeruginosa characteristics

Mucoid phenotype

Biofilm growth

Reduced virulence factors
expression

Auxotrophy

Antibiotic resistance
Adapted metabolism
Increased mutation rates

11



Dati preliminari sulla colonizzazione dei
seni paranasali

LEEDS NEVER PA-FREE INTERMITTENTLY CHRONICALLY TRANSPALNTED
DEFINITION INFECTED INFECTED INFECTED

65 patients 3 (4%) 18 (28%) 24 (37%) 9 (14%) 11 (17%)

21 positive 0
nasal
lavage

1 (5.5%) 4 (16.6%) 9 (100%) 7 (63.6%)

Paranasal sinust

e | ceppi di P aeruginosa dalle alte e dalle
basse vie respiratorie hanno lo stesso
genotipo in 19 (90,5%) su 21 pazienti

e | seni paranasali possono essere un serbatoio
per la re-infezione soprattutto pazienti non
cronicamente infettati

Napoli, 22/10/2021 ECFC 2015 12



MICROBIOLOGICAL COMPARISON BETWEEN UPPER AND LOWER AIRWAYS IN
PATIENTS WITH CYSTIC FIBROSIS

80%

60%

40%

20%

0%

Bianchimani C', Campana S!, Dolce D', Ravenni N, Francalanci M!, Maggiore C3, Cavicchi MC!, Galici V', Nen AS?, Terlizzi V1, Innocenti D', Santini

G!, Masi E', Ferrari B!, Castellani C', Masolini M', Camera E!, Orioli T', Bresci S2, Borchi B2, Cavallo A2, Mencarini J2, Fevola C!, Taccetti G!

Preliminary Data — Poster 13
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Microbiome

1' frontiers
in Microbiology

ORIGINAL RESEARCH
published: 30 June 2020
boi: 10.3389/fmicb.2020.01463

The Respiratory Microbiome in

Cystic Fibrosis: Compartment

Patterns and Clinical Relationships
in Early Stage Disease

Marian Garcia-Nufiez'2*, Miguel Garcia-Gonzalez3*5, Xavier Pomares'22,

Concepcion Monton'?, Laura Millares'2¢, Sara Quero'2¢, Elena Prina’, Oscar Asensio®*,
Montserrat Bosque®¢, Silvia Capilla’, Oscar Cuevas® and Eduard Monsg'25*

®
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TABLE 1 | Patient characteristics at basaline.
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FIGURE 1 | Alpha diversity metrics across sampls types. (A) Shannon index, (B) Chaoi richness estimator. S, sputum; OF, oropharyngeal swab; N, nasal lavape.

Age (years), median (ICQH)

13 (11-200

Microbioma bronchiale mostra una maggiore diversita rispetto
alla flora microbica nell'orofaringe e nel principalmente a
causa di una sovrarappresentazione di batteri anaerobi nelle

secrezioni bronchiali.

PC2 (1061 ) -

sisAjeuy sa1euiploo) [edidulid

PC3 {8.17 )

test of Bray Curlis dissimilarity matrie, p = 0.001.

Napoli, 22/10/2021

Garcia-Nufiez M, Garcia-Gonzalez M, Pomares X et al / Frontiers in Microbiology, 2020, Vol. 11, 1463

FIGURE 2 | Bata-diversity analysis of the bacterial communities of differant
respiratory compartments. Principal coordinate analysis (PCoA) of sputum
{yelliow), oropharyngeal swab (blue), and nasal lavage samiples (red). Adonis

PC (18,47 %)

14



Table 1. Patients’ characteristics

Microbiome | B

Number of patients 20
Age, years 16.1+ 38 (7.0-22.0)
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Fig 3. Alpha-diversity of the upper and lower airways microbiomes from clinically stable children with CF. Alpha-diversity was calculated with the non O ur fl rst | m po rta nt resu It |S th at t h em |C ro b | ome com pc

parametric Shannon index (A), richness was estimated with the Chao1 estimate (B) and evenness was calculated based on the Shannon index (C). Alpha-

diversity variation among nose, throat and sputum microbiome was analyzed with a linear mixed model with random effects for CF patients and paired | ] t h e nose d |ffe re d cons | d era b I y
comparisons were done with a Tukey post-hoc test for pairwise comparison.

from corresponding throat and sputum samples
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VIirus

/" Upper airways :

Rhinovirus 2-46,89,11-19

Influenza viruses 2.36.7.9.11-16,1%
Respiratory syncytial virus 23,6,79.11 16,12
Parainfluenza viruses 24,11 14,16,12,19.22
Adenovirus £11.14,15,1% 20

Coronavirus ¢ 8, 1820

Enterovirus 68,1520

Polyomavirus 25

Metapneumovirus 2.69,11.12,1516,18.20
Bocavirus 12

\ Cocksackie/Echovirus 14

/' Lower airways:

Rhinovirus 1.3.5.8 11.14 16,2324
Influenza viruses 1.59.1L15.16,22.24
Respiratory syncytial virus 1.65.11,16.15,22-24
Adenovirus 811,14

Corenavirus 145416
Parainfluenza viruses 1.4,11,14,16.22
Enterovirus §

Polyomavirus 25
Metapneumovirus 91115
Bocavirus |

Cocksackie/Echovirus 14

CRITICAL REVIEWS IN MICROBIOLOGY, 2017 @ Taylor & Francis
hitp2/di doiorg/10.1080/1040841X2017.1297763 Tayllor & Francls Group

W chask far updales
-

REVIEW ARTICLE

Viruses in cystic fibrosis patients’ airways

Lisa Billard®, Rozenn Le Berre®®, Léa Pilorgé™®, Christopher Payan®*, Geneviéve Héry-Amaud® and
Sophie Vallet™*

*EA 3882-Laboratoire Universitaire de Biodiversité et Ecologie Microbienne (LUBEM), Groupe de Bactériclogie-Virologie, Faculté de
Meédecine et des Sciences de la Santg, Université Bretagne Loire, Brest Cedex, France; "Département de Medecine Interne et
Prneumologie, Centre Hospitalier Regional et Universitaire de Brest, Hopital de la Cavale Blanche, Brest cedex, France; “Département
de Bactericlogie-Virologie, Hygiene et Pamasitologie-Mycologie, Pole de Biologie-Fathologie, Centre Hospitalier Regional et Universitaire
de Brest, Hopial de la Cavale Blanche, Brest cedex, France

Rhinovirus
* Prevalence is the same in upper respiratory tract samples as in
sputum

* RVviral load is also important: the higher the load in CF
nasopharyngeal samples, the higher the viremia, and the more
severe the clinical impact, especially in the lower respiratory

tract
0 N W AT Influenza virus
\‘ SR « |V prevalence reaches 13.8% in CF adults’ sputum

= 7 3 £\ * ltis significantly associated with exacerbation, during which it

1874 .. ) seems to infect mainly the upper respiratory tract

SAA el A Respiratory syncytial virus

f‘ A= ' * RSV is associated with impaired pulmonary function, increased
morbidity

* RSV infection has been linked to earlier P. aeruginosa
colonization in infants with CF

L. Blllard, R Le Berre, L Pilorge et al. / Critical Reviews in Microbiology (2017), Volume 43, 2017 - Issue 6



83% concordance

n=30 Sputum NP
. Concordances (n=25)
\/ | r u S n=4  Influenza virus B Influenza virus B
Joumal of Cystic Fibrosis 20 [20z1) £32-435
_ - - - n=2 Influenza virus A Influenza virus A
Contents lists available at Scienceliract
. . . n=1 Influenza virus Influenza virus
Journal of Cystic Fibrosis A + respiratory syncytial A + respiratory syncytial
virus virus
journal homepage: waw.alsevier comdlocatafcf = n=1 Rhinovirus Rhinovirus
n=3 Ehinovirus/Enterovirus Rhinovirus/Enterovirus
Sputum versus nasopharyngeal samples for the molecular diagnosis of M
respiratory viral infection in cystic fibrosis: A pilot study ~ 3
o ) ) ) ) i n=2 Human coronavirus 0043 Human coronavirus 0OC43
Emilie Cardot-Martin®, Héléne Le Guillou-Guillemette©, Rozenn Le Berre*®, Sophie Ramel®,
Jean Le Bihan®, Dominique Grenet', Eric Farfour®, Frangoise Troussier®, Thierry Urban®, n=12 no virus detected no virus detected
Lisa Billard?, Léa Pilorgé’, Adissa Minoui-Tran!, Christopher Payan®, Marie-Reine Munck!,
Genevieve Héry-Arnaud **, Sophie Vallet2i+

17% disconcordance

Discordances (n=5)

Tabie | n=1 Adenovirus no virus detected
Viral =creening spectra in the thres particpant centres. n=1 Human Bocavirus no virus detected
Centre  Multiplex Technigue Viral screening patients  Age range (years) n=1 Influenza virus Influenza virus B
A Muti Well Sysiem MWS R GENE® ADV, EV, B VA, IVE, PIV 1-4, RV A oud B, HCoV 27, NLET ond OCA3, oed 5§ 547 T chites 7 B + rhinovirus
B Lﬂrﬁm SMAKT 22 Faxt ¥20, .J:S{rr'li':m?ﬁfiﬁfu.l.ml | vpam09, IVE, PIVI-4, RSV A and B, HCoV 229 12 229 7 vt 11 n=1 no virus detected Influenza virus B
P b inger™ 0043 NLEZ amd HKUT, HMPY, HEY nctults
C Amyptex il V16D Seepeme™ ADV EV BV IVAVE, BV1-4 RSV A ond B HCoVIRE, OGS NLED, HMPV, HBo 12 12 ot n—1 no virus detected Rhinovirus/Enterovirus

E. Cardot-Martin, H.L. Guillou-Guillemette and R.L. Berre et al. / Journal of Cystic Fibrosis 20 (2021) 432435
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Lung Transplant

Case Studies

Sinonasal persistence of Pseudomonas aeruginosa afler lung transplantation

1.Gi. Mainz **, J. Hentschel ®, C. Schien *, M. Cramer ®, W. Pfister °, LF. Beck * B. Tiimmler ®

* Persistence of identical P. aeruginosa
genotype after LTX (Mainz, 2012)

Original Article
P. aeruginosa in the paranasal sinuses and transplanted lungs have similar
adaptive mutations as isolates from chronically infected CF lungs3<

Oana Ciofu **, Helle Krogh Johansen °, Kasper Aanaes ©, Tina Wassermann *, Morten Alhede ",
Christian von Buchwald °, Niels Haiby *°

* Same genotype and phenotype from
sinuses after LTX (Ciofu, 2013)

Napoli, 22/10/2021

Correlation between sinus and lung cultures in lung transplant patients with
cystic fibrosis

Kevin J. Choi, MD, M5, Tracy Z. Cheng, AB', Adam L. Honeybrook, MEBS', Alice L. Gray, MD?,
Laurie D. Snyder, MD, MHS??, Scott M. Palmer, MD, MHS?*, Ralph Abi Hachem, MD, MS' and
David W. Jang, MD'

SINUS CULTURES
Pretransplant Posttransplant

(n=134) (n = 64)
Pseudomonas 21 (62%) 51 (80%)
MRSA 10 (29%) 22 (34%)
Burkholderia 3 (9%) 5 (8%)
Achromobacter 1(3%) 5(8%)
Stenotrophomonas 1(3%) 3(5)
Other? 14 (41%) 33 (52%)
Fungus 4 (12%) 9 (14%)
Mycobacteria 0 (0%) 2 (1%)
No bacteria 2 (6%) 1(2%)

(Choi, 2017)
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Post transplant sinus surgery in lung transplant

Eur Arch Owrhinolaryngol (2013) 270:135-139
DOI 10.1007/s00405-012-2002-y
: ' Table 2 Sinus microbiology before (preSS) and after (postSS) sinus
RHINOLOGY Sureery
- =l
Posttransplant sinus surgery in lung transplant recipients :> PreSS PostSS Em'jiffm':’n
with cystic fibrosis: a single institutional experience rate (%)
Domenic Vital - Markus Hofer - Annette Boehler - 8. aureus 6 (8 %) 4(5 E}::'} 33
David Holzmann
P. aeruginosa 61 (79 %) 40 (52 %) 35
A. xyloxidans 4(5 %) 0 100
S. maltophilia 34 %) 0 100
* 94 CF patients for lung transplantation (LTx). B. cepacia complex 2 (3 %) 1(1%) 50
° After LTX, patients are treated with at least Vital et al, Eur Arch Otorhinolaryngol (2013) 270:135-139

two antibiotics active against P. aeruginosa for

a minimal duration of 2 weeks. _ _ o
A protocol involving surgery and daily irrigations decreased the

* 82 (87%) sinus surgery is performed after rate of lower airway infection in lung transplant patients with
clinical recovery from lung transplantation. CF.

Holzmann D, Speich R, Kaufmann T, et al. Effects of sinus surgery in patients with cystic fibrosis
after lung transplantation: a 10-year experience. Transplantation. 2004;77:134-136.
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Post transplant sinus surgery in lung transplant

Clinical Investigations 1.0 -
Respicion Respiaion 20296251 R 09
DO!: 10.1159/000339627 Pubﬁ?nedcnlme:Augu‘s‘t 223‘ 2612
- 0.8 4
07 4 Without PAC
Impact of Sinus Surgery on Pseudomonal Airway 6 1 eemesienonr s
Colonization, Bronchiolitis Obliterans Syndrome 0.5 4 With PAC
and Survival in Cystic Fibrosis Lung Transplant 0.4 4 '
Recipients 0.3 -
Domenic Vital® Markus Hofer® Christian Benden® David Holzmann? 02 1
Annette BoehlerP 0.1 4
l:l T T T T T T T T 1
. 0 2 4 i B 10 12 14 16 18
94 CF patients were transplante Follow-up (years)

82 (87%) underwent sinus surgery after transplantation
Fig. 1. Survival in patients without PA and BCC 1 year after LTx

66 (65%) patients with pre-transplant PA had persistent PA (without PAC) compared to infected patients with PA or BCC
after transplantation. (with PAC). The log rank test was used.
Upper and lower PA is related. * Sinus surgery and daily nasal douching reduced PA

in LTx recipients. Absence of post-transplant PA had
a positive impact on post-transplant survival and
the development of BOS

Patients without PA after transplantation had a significantly
better survival rate, and BOS was less frequent with a later
onset.
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CFTR modulators and sinusitis

International Forum of Allergy & Rhinclogy / Volume 9, Issue 3/ p. 202-207

ORIGINAL ARTICLE The first study noted improved patient-reported outcomes using the
validated 20-item Sino-Nasal Outcome Test (SNOT-20) questionnaire, with
Ivacaftor improves rhinologic, psychologic, and sleep-related quality of life in significant improvement with respect to rhinological symptoms (e.g.,

rhinorrhea, postnasal drip, and thick nasal discharge) and psychological

G551D cystic fibrosis patients symptoms (e.g., fatigue, reduced concentration, and sadness

Justin McCormick MD, Do-Yeon Cho MD, Brooks Lampkin BS, Joshua Richman MD, PhD
Heather Hathorne PhD, Steven M. Rowe MD, MSPH, Bradford A. Woodworth MD 24

Clinical Otolaryngology / Volume 40, Issue 1/ p. 16-21

Original Article ] :
A smaller prospective observational study assessed the appearance of

Ivacaftor improves appearance of sinus disease on computerised tomography in sinus disease on computed tomography before and after IVA initiation.
Improvement was noted in all but one patient, whereas 4/12 patients

cystic fibrosis patients with G551D mutation “ ” P
moved from a “severe” to a “mild” category

5.l Sheikh B4 F.R. Long. K.5. McCoy. T. Johnson, N.A. Ryan-Wenger, D. Hayes |r,

Several case reports have noted more dramatic improvements, including complete reversal of
chronic rhinosinusitis and a complete resolution of symptoms.

Chang EH, Tang XX, Shah VS, Launspach JL, Ernst SE, Hilkin B, et al. Medical reversal of chronic sinusitis in a cystic fibrosis patient with ivacaftor. Int Forum Allergy Rhinol
2015;5:178-181.

Vreede CL, Berkhout MC, Sprij AJ, Fokkens WJ, Heijerman HGM. Ivacaftor and sinonasal pathology in a cystic fibrosis patient with genotype deltaF508/S1215N. J Cyst
Fibros 2015;14:412-413.

Hayes D Jr, McCoy KS, Sheikh SI. Improvement of sinus disease in cystic fibrosis with ivacaftor therapy. Am J Respir Crit Care Med 2014;190:468.
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Conclusion: what we know

/
BaCte_”a Upper e S. aureus, P. aeruginosa, coagulase negative staphylococci, and H.
alrways influenzae dominated in the upper airways of patients with CF.
N
(
Ag_e Of_ e S. aureus and H. influenzae most common in pediatric patients.
colonization |, p aeruginosa more frequently in adult patients.
N
BaCterla e S. aureus and P. aeruginosa: SCV and antibiotic resistant clones.
evolution

Y Persistence of identical P aeruginosa and other bacteria genotype

Lung transplant [after LTX
Sinus surgery and daily nasal douching reduced bacteria in LTX

Jpatients

NS
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Conclusion: what we still need to know

4 )

Standard of care |e The sinus microbiological analysis isn’t in the standard of care
- J

~

e Very difficult site to study

Microbiological
& e \ery heterogeneous methods and a better standardization of

analy5|s ) procedures and outcomes is needed
* The microbiome composition in the nose differed considerably from
Microbiome corresponding throat and sputum samples

No data about CFTR modulators and sinus bacteriology

CFTR modulator

Viruses

TN N\ (

} Few data about viruses in the upper airways
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The Upper Respiratory Tract as a Microbial Source for
Pulmonary Infections in Cystic Fibrosis
Parallels from Island Biogeography

Katrine L. Whiteson', Barbara Bailey®, Megan Bergkessel®, Douglas Conrad®, Laurence Delhaes®, Ben Felts®,

J. Kirk Harris”, Ryan Hunter®, Yan Wei Lim', Heather Maughan®, Robert Quinn’, Peter Salamon®, James Sullivan'®,
Brandie D. Wagner''!, and Paul B. Rainey'*'?

Am J Respir Ciit Care Med Vol 189, Iss 11, pp 13091315, Jun 1, 2014

Mainland ~
The respiratory tract
T y measures
E G \ approximately 50-75
\ m.and is an open
Islands / ’k door to our
Archipelagos environment.
&

Human airway microbial colonization is likely to display a similar dependence on the
distance from the mainland (largely the oral cavity, shown in yellow, which is the
richest and most diverse source of microbes with proximity to the lung).
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Chao 1

u'in ORIGINAL ARTICLE
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airway microbiota in infants with cystic A Morax
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Sabine M.P.J. Prevaes 1, Wouter A.A. de Steenhuijsen F’itersm,
Karin M. de Winter-de Groot™*, Hettie M. Janssens?, g 0- -
Gerdien A. Tramper—Strander51, Mei Ling J.N. Chu', Harm A Tiddens?, -
Mireille van Westreenen”, Cornelis K. van der Ent', Elisabeth A.M. Sanders' and
Debby Bogaert' 3
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FIGURE 1 Boxplot of a-diversity analyses for nasopharyngeal (NP, yellow), oropharyngeal (OP, green) and
bronchoalveolar lavage (BAL, blue) samples over time. a) Chao 1 diversity index, b) number of observed
species, c) Shannon diversity index. Eight infants with cystic fibrosis were sampled twice, i.e. when 3—

8 months of age (E) and when >9 months (L). Statistical significance in relative abundance between early and
later obtained samples was assessed by paired t-tests (p values depicted) and between the niches by
repeated ANOVA with Bonferroni post hoc tests (data in main text). ns: not significant.
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FIGURE 2 Two-dimensional non-metric multidimensional scaling (nMDS) plot of the microbial

Community composition in the nasopharyngeal (NP), oropharyngeal (OP) and bronchoalveolar

lavage (BAL) samples.
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CrossMark ORIGIMNAL ARTICLE
S S CYSTIC FIBROSIS

Longitudinal monitoring of sinonasal and
oral bacterial reservoirs to prevent
chronic lung infection in people with
cystic fibrosis

Rebeca Passarelli Mantovani', Angela Sandri'~, Marzia Boaretti’,
Gloria Burlacchini®, Veronica Li "u"igni1, Mattia Scarazzai', Paola Melotti?,

Caterina Eignlt:-ruz-ttu1 # and Maria M. Lleo™*

TABLE 1 Characteristics of study patients, including classification based on the status of

Pseudomonas aeruginosa lung colonisation at the beginning of the study

__—Study patients
Group AC & AN PN Pﬂ)
Mumber of patients 2 15 25 10
Age years 21 [18-24) 225 [18-27) 12.5 [7-<18] 12.5([7-<18]
Male 3 133.3%) 10 [66.7%) 9 [36%) 4 [40%)
Female 6 [66.7%) 5 [33.3%I 16 [64%) 6 [60%)

Data are presented as number of patients per group mean age and gender numbers [%). AC: adults with
chronic P. geruginosa infection; AM: adults free from P. aeruginosa; PM: paediatrics free from P
aeruginosa; PO: paediatrics with cccasional F. aeruginosa infection.
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The Microbiome of the Middle Meatus in Healthy Adults

Figure 1. Phylum- and species-level diversity.

A. Phylum-level Biodiversity
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Ramakrishnan VR, Feazel LM, Gitomer SA, Ir D, Robertson CE, et al. (2013) The Microbiome of the Middle Meatus in Healthy Adults. PLOS ONE
8(12): e85507. https://doi.org/10.1371/journal.pone.0085507
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0085507
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