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Pseudomonas Biofilm Formation
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Pseudomonas Transmission from the Environment to CF Patients
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Surveillance of P. aeruginosa Antimicrobial Resistance

% Resistant

CF Isolates
Non-CF' | HPA 20032 | BLT 2005% | Mucoid | Non-Mucoid

Ciprofloxacin 20.2% 29.7% 49.3% 49.3% 49.4%
Azlocillin - 38.9% 34.2% 43.1%
Aztreonam - 36.4 % 25.3% 46.6%
Gentamicin 22.9% 47% 35.5% 25.6% 44.2%
Meropenem 10.8% 31.6% 24.5% 38%

Imipenem 19% 31.5% 29.6% 33.3%
Ticarcillin/clav - 28.8% 16.3% 41%

Amikacin 16.6% 28.4% 18.4% 37.4%
Ceftazidime 18.4% 39.6% 25.4% 22.3% 28.1%
Pip/Taz 14.5% 31.9% * 23.3% 19.7% 26.4%
Tobramycin 9.6% 10.1% 21.9% 14.4% 28.6%
Colistin - 3.1% 0.9% 0% 1.7%

IMYSTIC Database Z2Pitt et al, Thorax, 2003
al, ICAAC, 2006

3Soleimanian et




Antibiotika-Therapie gegen Pseudomonas-
Infektionen bei CF-Patienten

In vitro

Colistin Tobramycin
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Anti-entzundliche Therapie
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Proteolytic damage and tissue remodeling in CF alveoli
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ELF active neutrophil elastase (umoifl)
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Aerosol a,-antitrypsin treatment for CF
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Age specific prevalence of bacterial organisms in CF airways
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CF Foundation’s Patient Registry Annual Data Report 2009



Staphylococcus aureus produces the exopolysaccharide PNAG in
the Iung of CF patlents under anaeroblc growth condltlons

r A
“ J‘ |
g
P Ry
’ “'“\ h

H 10
— 8 — 8
b )

o 6! g, 6!

£ 4 = 4 *
icaR icaADBC = ) = 2
0 0

/_..\ Sa113  Sa7Tii Sa113 Sa7 Tii
2 g :"‘ Ulrich et al, Mol Microbiol, 2007
icaADBC




Risk for CF patients to become MRSA-positive

1. Increased susceptibility for S. aureus colonization
2. Frequently treated with S. aureus-specific antibiotics

3. Frequently hospitalized

Increased prevalence of MRSA among CF patients in USA
— 0.1% in 1995
— 7.0% in 2001
— 18.9% in 2006



The anaerobes

‘ OP. aeruginosa @ Anaerobe ‘
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Percent Predicted

Median FEV, Percent Predicted vs. Age, 1990 and 2009
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Pseudomonas Antibiotic Therapy
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Early eradication AFEV,/yr: -1.65%
Chronic P. aeruginosa colonisation AFEV,/yr:
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Vaccination against Pseudomonas
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Ceramide

CF and Ceramide

a) b)

Gl - 6559999
et

m%c' H4.5 *‘/W g \

E 7 pH 5.9 .

R HHIWW
saa?

Increa: sed Decreased
| bacterial
death killing
T |DNM : :I Infection |
50 — |
>
L
40 © 5
® 107
c
T g
30 — S |
©
o
20 - o 4
[« 10°—
| Teichgraber V et al., 2008

C CF Cc CF C CF Cc CF
+ Amitriptyline + Amitriptyline



Survival {cfu/mL)

survival {(cfu/mL)

Survival (efufmlL)

me-!\ S.aureus | {B S aureus clinical |
1nqjh—ll|g:;—:—|—n- - :‘—-—-’ :: - = =
104 ¥
10°}
108{C MRSA | {2, _ GBS |
T B il I
] i L
104 -
10°
. : . X-ray score of a CF patient who has received pulsed high-
1081 C.aicans | F e w3 = u-u | dose NO inhalation therapy. Left: before, right: after 2 days of
e N E coli [ 3 x 30 min of 100 ppm NO. Courtesy of Hubert Wirtz, Leipzig
aml:l- . .L ' . : i
oo 25 5.0 00 25 50
Time {hr) Time {hr)
lg 108{G P. aeruginosa |
:i 'u——.-’--.-l--i-.-l-. i
B 104 by
o i
g 10° 4 '
9w : '
oo 25 S0
Time (hr)
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Zusammenfassung

Die Zahl bakterieller Spezies in infizierten Atemwegen der CF
Patienten hat sich erheblich vergroRBert und umfasst viele strikte
Anaerobier.

Antimikrobielle Resistenz der CF-spezifischen Pathogene nimmt
Zu.

Antibiotische Kombinationstherapie ist eine Alternative zur
Monotherapie fur chronische P. aeruginosa Infektionen.

Neben P. aeruginosa and S. aureus sollten moglicherweise auch
strikte Anaerobier antibiotisch behandelt werden.

Hochdosierte NO Therapie konnte Probleme mit resistenten
Bakterien losen.
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Zusammenfassung

Bessere anti-inflammatorischen Medikameente werden benotigt,
jedoch stellt diese Therapie ein zweischneidiges Schwert dar.

Anti-Proteasen Therapie bleibt unbefriedigend.

Die Antibiotika-Fruhtherapie hat die Lungenfunktion und die
Lebenserwartung der Patienten erheblich gesteigert.

Die Vakzine-Entwicklung ist unbefriedigend



