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| found 1 bacteria
highly resistant to
antibiotics
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The microbiologist

Acute infection

This is not a good
newsé

—

The Clinician
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| found 5 bacteria
highly resistant to
antibiotics
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The microbiologist

Chronic infection

Predictable emergence of drug resistance

Transmission
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The CF Clinician
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WHY DO WE USE (SO MANY) ANTIBIOTICS IN CYSTIC FIBROSIS?
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THE (BACTERIAL) STORY OF A 18 YEAR OLD PATIENT
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A 2001 (1 year old) :

| Staphylococcus aureus (sensitive)
I Acinetobacter lwoffii, Enterobacter cloacae

A 2003 (3 years old):

I Pseudomonas aeruginosa (sensitive)

I Stenotrophomonas maltophilia (instrinsically
resistant to Meropenem)

A 2006 (6 years old):

| Streptococcus pneumoniae
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A 2007 (7 years old)

| Staphylococcus aureus becomes resistant
to erythromycin and clindamycine

A 2010 (10 years old):

I Serratia marcescens (instrinsically resistant
to amoxicillin-clavulanate and colistine)

A 2011 (11 years old)

I Achromobacter xylosoxydans (intrinsically
resistant to aminoglycosides)
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A 2014 (14 years old)

I Mycobacterium abscessus (multidrug-
resistant)

| Staphylococcus aureus becomes resistant
to fluoroquinolones (still resistant to
oxacillin)

A 2018 (18 years old)

I Pseudomonas aeruginosa becomes
resistant to aminoglycosides,
fluoroguinolones and meropenem
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WHAT IS IMPORTANT ?
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Key elements of CF bacteriology

A ldentification of a new
pathogen
I Drug resistance
I Particular phenotype
I Transmission?

A Follow the evolution in
time
I (New) drug resistance
I (New) phenotype

A Treatment guidance
I Choice of therapy
i Eradication

I Intermittent/chronic
Infection

A Prognosis
I Impact on lung health

I Usefulness/efficacy of
treatment

I—Re-mfection?
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WHICH BACTERIA ARE PATHOGENIC IN CYSTIC FIBROSIS?
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—— Chronic S.aureus; n=1511 (17.2%) ——  Chronic P.aeruginosa; n=2960 (33.5%) —— H.influenzae; n=1121 (12.4%)
— B.cepacia; n=326 (3.6%) — MRSA; n=310 (3.4%)

Journal of Hospital Infection 2015 89, 309-313DOI: (10.1016/j.jhin.2015.02.005)
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In 2018:
339 patients with CF
Frequency of the main bacterial pathogens
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In 2018:
339 patients with CF
Number of pathogenic strains per patient

Total number of (distinct) strains isolated in patients between 01-01-2018 and 25-10-2018
180

160

Most patients present multiple pathogenic bacteria

140

120

100

Number of patients
B (o)) (o]
o o o

N
o

o

1 2 3 4 5 6 7
Number of different isolates



I
7f7 LEUVEN

HOW DO WE (USUALLY) CHOSE THE ANTIBIOTIC TO GIVE?
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Some antibiotics are
N al waagtivedbagainst
particular families of bacteria

Some antibiotics interfere with
the metabolism of bacteria

Most antibiotics are
Al rr e g adtive agaigsd
particular bacteria (need for
testing)

Some antibiotics interfere with
the membrane of bacteria

Some antibiotics are never
active against particular
families of bacteria

Some antibiotics interfere with
the multiplication of the
bacteria
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What is the actual

Optimal therapeutic effect? __ concentration of

antibiotic at the site of

infection ?
Accurate laboratory result

(imprecision)?

Did we use the usual mode
— of administration at the
usual dose?
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X

Genetic acquisitions from
other bacteria (plasmids)

Genetic modifications of the
bacterial DNA

(1) The antibiotic cannot enter ( biofilm and/or porins)
(2) The antibiotic is pumped out of the bacteria (efflux pumps)
(3) The antibiotic target site is absent (instrinsic resistance) or altered
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CAN WE OVERCOME DRUG RESISTANCE?
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Sputum concentration of
colistin after intravenous versus
nebulized administration
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Shalini W. S. Yapa et al. Antimicrob. Agents
Chemother. 2014; doi:10.1128/AAC.01705-13
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breakpoints?

Sputum concentration of
ciprofloxacin after oralversus
nebulized administration
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Route: Pulm

Cipolla D, Blanchard J, Gonda I. Development of Liposomal
Ciprofloxacin to Treat Lung Infections. Pharmaceutics. 2016;8(1):6.
Published 2016 Mar 1. doi:10.3390/pharmaceutics8010006
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2. Susceptibility to new infections

apacity for survival out

W LeuveN Bacterial transmission m

Patient factors _| Pathogen factors [] Environmental factors

Michael D. Parkins et al. Clin. Microbiol. Rev. 2018;
doi:10.1128/CMR.00019-18

This content may be subject to copyright and license restrictions. Clinical Microbiology
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