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Pathophysiology of CF lung disease
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Microbial communities m the CF lung

Adiopepbia Jefectin
Acetobader indomesensis
Ak dacke anda woxddm s
Acinaobacter havmnam i
Acinatobactay .
Astimmapces gp.
Alcalimees facalis
Eevpewdin .
Brevimdino s dmnuta
BuyRoldedn cemocepacin
FBurkpoidain cepocia
Furlioldedn dolosa
Furkholdedn Fadiod
Burlpoldada gnp AT
Burloidedn gmop AT
Furkholdedn it wrons
Burkholdaio ywrocine
Furbholdedn stobilis
Furbholdadn vicamtensis
Chpracytrphogasp.
Chrmsbactaium ep .
Chromodacter volocanm
Chrsar hacha i wennEiseptiam
Citrodacta frewmdi
Chmmamas ek v
Thaliste pmoimas it
Do i grem wlans 3 gy
Fikendin covyodens
Enteobadersp.
Frchedichio coli
Femela b o olysans
Femela san puinis
GFemelanmdilorum
Gravuforain adiocens
Fhemophilus ifuoene
Fiepophilus pornifuoeme

Frdo g pillum fi dnpease
Frpio g ivillum Butiepse
F Do il gt

Hydo pivillum sevopafioe
Feviogiillup ep .

Top aripai B 5 Jinsa o5 s

Einpdin devitificms

an pein ovalis

Eled el ppaimomas
Euwern oseordain
LoctohadTus ddivucki
Lochm pivocas Ry,
edoroxela coimr ol
Adorrmelo por gudi

o Bahaium adscensus
Do dactadum avius comple
S bartaium el
Jewrodactadum povdomae
Ao Bautariumg siwing
Ao dactadum derania s
s sein o .

Sk dactaium oo
Foandovaa oyisin
Famdomagn o s
Fomdivaa pudsoicin
Fandmaa giutovins
Feptn Srg i o S 5
Forphwmonas .
Frevotella daticoio
Frevotelomelndw gatic
Frevotellaoxs

Frevotela salies
Frevatelasp.

Froveus wirmdils

Frteus vulpnris
Frovidensin oo

Freudomomas o uEiasg
Freudim s oy cens
FPrewdommonas e ss
Frewdmpomas putide
Ralsgndodasiensls

Falstoria pilmdi

Ralsisa insidio s

R s v i o 0 I co
FalsaiowenTidums
Rolstapichati
Raltomorep ol
Fhimobium radio docte
Rothin muciloginosg
Sabuoella Tophimrhom
e B § YuEos s
Selemoranns fely
Selemonn s pora
Selemanasep.
errnlia e s e
SpHnpshacterimg v
Splonpehacterimg piviiwrum
Staphfacaocus auyars

St o sep.

St trop B woan s wallopkilio
Sretcocas apinctios
S co el s aNEiosus
Sfrepiococas aonshalin 5
Bl cocas @i s =,
SR i nal s BRI e 2
S cocas govdei
Sretcoca imas
SRR co s s

Shre B G 5 s o puis
SR COC S P e 0e
Styeptcoca s salivrius
SR o Cal s S Eu s

Shrgreorasp.
Tannaelofmswhass
Veilpela anpio
Veilmelasp.
SR s Ryn i
Yewsiin prewdotud evau i 55
Fungd

Firuses

Bacterial populations i the CF lung

¥ Increage quantitatively and qualitatrvely with patient’s age

v Are compoged of commensal and envirenmental species some being

unique to CF

¥ Fluctuate over time

v' Are heterogenously distributed in the anways

v Are patient gpecitic

v (Colomize the mucus rather than the endobronchial epithelinm

v Generate chronic inflammation of the respiratory tree through still
poorly known factors and specific stram-patient interactions



Pathogenicity of microorganisms

Organizms Frequency of  CF population Role m CF
1solation (o) lung dizease
FPeandomonas gernginass a9 all proven
staphvloccous aureus 45 mostly children and adolescents PIOVED
Burkcholderia cepacia complex 3 mostly adelescents and adults proven
stenatrophamonas maltopkilic 10 mostly adolescents and adults not proven
Ackromobacter xylosoxidans g mostly adeolescents and adults unlikely
Buricholderia gladioli =1 mostly adolescents and adults unlikely
Falsionia sp. =1 mostly adolescents and adults unlikely
Fandoraea sp. =1 mostly adolescents and adults possible
Myecobacterium sp. 13 mostly adolescents and adults proven
Haemophilus influsnzae 15 children likely
SEPEDEaCOCCUS pREUMOHIGE B children unknown
Enterohacteriaceas <5 children unknown
Aspergilius furmigatus 9 all PO el
BV unknown childreti provet
Influenza wirus utiknown all PrOVED

Gilligan P. et al. Curmitech 43, ASM

1
GPCR
Al MagNa Lyser™
Two fold dilution in M- =
aretyl-cysteine solution l 200 pL diluted sputum H
— 200 pL Tissue Lysis Buffer
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Detection of the oprL gene by qPCR
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CQuantitation of Pseudomaonas aeruginesa in wound biopsy
samples: from bacterial culture to rapid ‘real-time’ polymerase
chain reaction

Jean-Paul Progy*!, Danial Do Vos'™, Lue Duwnslasger®, Pascal Reper®,
Chriddtan Vandenvolde®, Parre Comelst and Alaln Vandorkeken®

*Chwery Asricd Miitary Hosgeilal, Mucher- o Hoam s, Flarclan Inbaruntoarsity kudiale of
Bictachnalogy. Sint-Geresius-Rode, and *lnogerstios; Neder-Cwor-Heembeek, Balgium
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DeVos D, etal J Clin Adicrobiol. 1997
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Positivity of gPCR 1n chronically colonized patients
(62 sputum samples from 27 patients)

CTTLTURE
Total
NEG POS
NEG 0 1 1
PCR
POS 2 59 Gl
Total 2 GO G2

9505 concordant results

= 98% detection with qPCR



Design ot the study

From June 2003 to February 2009

622 sputum samples

VAN

238 samples from 48 patients (19 384 samples from 49 patients (24
females, 20 males, mean age 113 years) with females, 25 males, mean age 129 years)
negative cultures tor P. aeruginesa showmg mtermittent colonization

48 culture negative (CN) patients
(238 zamples)

Mo of samples 1 2 3 4 5 [ T H 9 10 11-15 16-20 =20
Mo of patients ] 10 10 3 f 3 4 1 n 1 2 1 1
CULTURE
Total
NEG POs
PCE mihibition 2 n 2

PCE NEG: 215 1 216

POS 12 3 0

Total 220 0 233

13 discordant results (5.5 %)



Culture negative (CN) patients
(13 sampleg)

Culture

PCR

Subsequent detection of

Patient e Bt Therapy . i
MAR = 100 E Ciprodcolistin BC 50 months later
BUG = 10E Cazftobra HC 3 months later
CHA < 107 Mo MNC 28 months fater
CIN < 107 Mo MNC 51 months fater
HAL < 107 Mo PC & months later
LEZ 2 103 Ia HC 12 months later
M'BA 2. 107 Ha P28 months later
MIT < 1P Mo HC 65 months later

s 10 Mo HC 56 months later
10 Mo HC 59 months later
VER 2. 107 No NC 10 months later
< 107 Mo HC 9 months later
GER = 107 Mo FC | month later

Very low bacterial loads

238 samples from 48 patients (19
fernales, 29 males, mean age 113 years) wath
necatrve cultures for P. qerggminosa

Design ot the study

From June 2003 to February 2009

622 gputum samples

VAN

3/11 patients becamme CP

384 samples from 49 patients (24
fernales, 25 males, mean age 129 years)
showing mternittent colonization




49 Patients with mtermaittent colonization
(384 gputum samples)

Mo of samples 1 2 4 i ! 0 10 11-15  15-20 =20
Mo of patienis 1 3 1 3 2 £ ] 3 1 2
CULTURE
Total
NEG POS
NEG 297 o 303
PCR
POS ] 51 51
Total 327 a7 384
36 discovdant results (9.4 %0)
B 5 ; e T e e
CP patients with intermittent colonization
(6 samples)
Patient {::;}Ir;:]lje WES#RHL Therapy subsequent detection of F. aeruginese
EBLA = 100 Mo change 3 months later : Culture - /PCER. -
= 100 e} 3 months later © Culture + / PCR -
ROG
= 100 i 3 months later © Culture - S PCE +
PAQ < 100 Initiation 3 months later © Culture -/ PCE. -
LOM = 100 Initiation 3 months later © Culture - / PCE. BD
HAL < 100 Mo change 3 monthz later © Culture - / PCR. -

Very low bacterial loads

1/5 patient remained CP or PCE. +




CN patients with intermittent colonization, treated
(11/30 samples)

Patient {::;'}er::i? cﬂ;ﬁl Therapy Subsequent detection of P. eeruginosa

- < 103 Mo change 3 months later - Culture + / PCE +
ron - 4 108 Change 3 months later ; Culture - f PCE. -
JAS 2 103 Chatige I'tnonth later : Culture - /PCE ND

- 10° Mo change 3 rnotiths later - Culture + 7 PCR MDD

- 104 Mo change 1 month later : Culture + /PCRE +
SEM - 10 Mo change | month later : Culture - /PCE. +

£ = 103 Change 2 months later © Culture - # PCE, -

5 < 103 Change 3 months later © Culture - # PCE. -
EIS 2 < 103 Mo change | tnonth later : Culture + / PCE. MND
BON - = 10* Mo change 3 months later : Culture + / PCR ND
sOc - < 103 Mo change | month later : Culture + f PCR HD

WVery low bacterial loads

3/3 patients with therapeutic adaptation became CN

CN patients with intermittent colonization, not treated
(19/30 samples)

Patient ('cl!lm;;ﬁe cﬂiilj'ﬂl Therapy Subsequent detection of P. geruginosn

AMC i =10 [ratiation 3 months later : Cualtare +§ PCE ND

% = 10° Ma 3 taonths Jater : Culture -/ PCR. -
BLA 4 =10 Mo 3 months later : Culture - § POR. +

- =10 o 3 roonthe later - Cylture -f PORA+

: 7] Mot treatad Initiat; iture - / POR +
oo i [0} cated 1T a1 011 e - TFCR A+

- =3 rlN {:1P fiN {:1P liure +F POR 4+
DEL = ] lture - F PCER-
BRI = = lture - T PCE -
o 7 o 3 8] 2 wre - JPCR+

% = ure 4+ PCR +
GER 5 =10 Ha I month later : Culhure + 7 PCE +
Jas - =1 Ha 1 month later ; Calture + FPCOE D
MER 3 =10 [ratiation 3 months later ; Culture - § POR. -
ROG 4 = 102 Ha 3 months later ; Culture - § PCR. -
o . =10 Ha 3 months later ; Culture - / PCE. -

£ =10 Ha 3 months later - Cultwe +7 PCR.HD
VAL . =10 Ho 3 months later ; Culture - / PCE. -

. =10 Mo 3 months later ; Culture +/ PCR +




Conclusion

qPCR does not seem to be ugeful for tollow up of patients
chronically colomzed with P. aeruginosa

qPCR 12 complementary to culture for early detection of
P. aeruginosa m patients with previous NC

Study by Xu I. et al showed that oprL PCR was positive 4-17
months prior culture m 5 out of 10 CN patients

Discordant results between gPCR (+) and culture (-) can be
attributed to very low bacterial loads, to quuescent or non viable
bacteria

PCR positive results i previously CIN patients should be taken
mnto account by clinicians for preventing development of
colonization

et al Amn Cling Microb, Antimicraob. 2004, 3:21
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