olonization
cteria and
resistance during
therapy

Elisabeth Nagy

Institute of Clinical Microbiology, Faculty of
Medicine, University of Szeged

4th ESCMID School, Szeged, Hungary (2005)



orescriptions in the

arket worldwide consumes
)° tonnes of different antibiotics

sed In agriculture
% used In humans

ore and more broad-spectrum antibiotics are
developed

Selection of antibiotic-resistant bacteria iIs
Inevitable



umption in ambulatory
ountries: 1997-2002 (ESAC)
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aerobe/anaerobe

1/100-1 000
ntestinal flora 1/1 000-10 000
Inal flora ?
Skin flora 100/1

Antibiotics used for any reason may select resistance in
the population



biotic usage

oosition and the number
overgrowth of

1a, fungi

usage of an antibiotic (vancomycin)
selection of VRE In the faecal flora

Less frequently proven, but it happens in the
case of anaerobic bacteria as well



E ICUs
Il Non-ICUs

1989 1990 1991 1992 1993
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ation with
2

Percent subjects colonized

Discontinuation of AVO  Discontinuation of Discontinuation of
in Denmark/Norway AVO in Germany AVO in the EU and
(May/June 1995) (January 1996) Switzerland (April 1997)

Andremont A. ASM News 2003 December



VancRAmpSGent>Sm®
enterococci

Source Vancomycin
organisms for resistance
vancomycin gene cluster
resistance

genes

Control
Ban avoparcin

Avoparcin

AmpSGent>Sm®
enterococci
(animal, Europe)

AmpRGentRSmR
enterococci
(human, USA)

VRE
genesis

Control
Infection control
Surveillance

Avoid certain
antimicrobials (see
text) in ‘at risk’
patient

Avoid certain
antimicrobials (see

Control

Prudently use
glycopeptides

text) in source
patient

Eradicate or

Control

Avoid certain
antimicrobials
(see text)

Eradicate or

in clinical suppress gut VRE suppress?

i i ient? ut VRE?
practice in source patient?  } g
Vancomycin

VancRAmpRGentR
SmR enterococci
(‘very resistant
enterococci’)

R. Patel: Clinical impact of vancomycin-resistant enterococci JAC 2003



e normal gastrointestinal
1 6: 175-177; 2000)

pulation is infected with H. pylori. A
rtion of the infected population have
IS, peptic ulcer or gastric carcinoma.

ple therapy (OAM/OCM), however, affects not only
e H. pylori, but the normal flora too.

OAM: omeprazole, amoxicillin, metronidazole
OCM: omeprazole, clarithromycin, metronidazole



ntestinal) isolates were tested
fore and after treatment

Changes in Amo. resistance

MIC increased

MIC increased
30% — " 64%
rococcus spp MIC increased
nterobacteriaceae 12% — 76%
Bacteroides spp no changes, all resistant




d intestinal) isolates were tested
before and after treatment

Changes in clarithromycin

MIC resistance

! 5% 74%
! 20— 920
f 2% — 76%

Metronidazole MIC50/MIC90 for Bacteroides spp: 0.5/0.5 — 0.25/2 mg/I



healthy persons

s were cultured anaerobically in
g/ml meropenem for 48 h.

Szeged (Hungary) Nottingham (U.K.)

res Bacteroides 4
(MIC:>8 pg/ml)

Soki, Edwards et al. (Int. J. Antib. Agents 2004)

145

79

B. fragilis (cfiA+) | 3 | B. fragilis (cfiA+)
B. capillosus (cfiA-) B. fragilis (cfiA-)
B. distasonis (cfiA-) B. fragilis (cfiA-)

B. vulgatus (cfiA-)

Spec. meropenemase: 4.7-99
nmol/min/mg protein




. fragilis isolates

2 /224 (0.89%)

25/1284 (1.94%)

>32 pg/ml carbapenem resistance with

Ithy volunteers 0/224 (0%)

In clinical cases* 4/1284 (0.31%)

*ESGARAB study 1999-2000



doses during 12 weeks to

Tetracyclin
not given

S.B. Levy (Boston, US)



ring therapy

had leukemia, was admitted
and fever (39 °C). Empirical

e + netilmicin. From the blood taken
c therapy E. aerogenes (E1) was cultured
.S, netilmicin:S)

ay 13, he had a new fever peak and E. aerogenes was
Iltured from his blood again (E2), which proved resistant
to all beta-lactam antibiotics except imipenem. The
therapy was changed to imipenem.



e was again positive
. @aerogenes (E3). The
t to imipenem, and

sistant to fluoroquinolones.

ates E1, E2 and E3 gave the same pattern on
the use of PFGE.



ducible beta-lactamase

apy, a stably derepressed mutant was
from Isolate E2 by using cephalosporin

In 1solate E3, OMP profile analysis proved that a
39 kDa protein (porin) was missing, probably again
due to mutation



e USA and Europe
oides resistance study

. fragilis strains had an MIC >4 ug/ml
of meropenem in the USA
acond European Bacteroides resistance study

8% of the strains were resistant (8 B. fragilis, 2 others)

16 (1.2%) of 1 284 B. fragilis group strains had an MIC >4 ug/ml
(only 86% B. fragilis)

2001-2002: Introduction of ertapenem in the USA and Europe
???7? Next European study ??7??



TET CLIN ERY ANY

Resistance
Eady E.A.: Dermatology 1998



ant P.acnes

No. of patients (%) colonised
with Eryt.-res. propionibacteria

93 (75%)
52 (73.2%)
6 (60%)
tibiotic (202) 149 (73.4%)
atment for acne (196) 119 (60.7%)
patients (622) 387 (62.2%)

Ross J.1. et al.: British Journal of Dermatology 2003



B with selection
I B without selection

Greece Hungary Italy Spain  Sweden

Propionibacterium acnes



afloxacin resistance according to different

ydman et al.) 3-8%
13%
15%
2001 (Golan et al. ) 25% (MIC: | for moxifloxacin)

Mutations at hotspot positions (Ser82Leu) of the gyrA gene

(+ efflux pumps mediated resistance) has been confirmed by
different authors



Day 21

.0. 2x100 mg

cal flora

MICO0 Range
(Hg/ml)
8 0.064-32
32 0.064-32
16 0.064-32



moxifloxacin

H% I
" %R

CefS+ClinS CefS+ClinR CefR+ClinS CefR+ClinR

Hedberg et al: based on the ESGARAB study



pip-tazo

H% I
" %R

ﬂ]]]l“

0

CefS+ClinS CefS+ClinR CefR+ClinS CefR+ClinR

Hedberg et al: based on the ESGARAB study



markers In

4) with MIC>8 pg/ml for
at least one further antibiotic

. fragilis seems to be more

otics than other species

) had high MICs for IPM, TZP, FOX and MTR

/s (CHE) had high MICs for IPM, TZP, FOX and CLI
ragilis and 1 B. thetaiotaomicron (SWE) had high MICs for

P, TZP, FOX and CLI

1 B. fragilis (FRA) had high MICs for IPM, TZP, FOX and CLI, and
was resistant to MFX as well

ESGARAB study about B. fragilis group isolates in Europe (CMI 2002)



tronidazole,
In clinical
urner et al. Lancet 1995)

ent laparotomy to remove
c region. The history included
ct infections, treated several time

eloped 4 days postoperatively ~ amox/clav

eritonitis and small bowel obstruction on day 13
necessitated a new laparotomy. Many foetid abscesses
were found below the diaphragm and in the pelvic region.
These were removed and the abdominal cavity was drained.



cephotaxime +
trial taken intraoperatively

I anaerobic bacteria
ity (anaerobic infection confermed)

temporarly improved, but the fever remained. The
Ic abscess and empyema confirmed by X-ray led to an
otic change (imipenem+gentamycin+tmetronidazole).

as isolated from the blood culture this time.



right side after 2 week. B.
m a sample taken during

ata justified a further therapy changes
gentamycin

Ite the developed vesico-vaginal fistula (dealt with
ter), the patient was discharged 9 weeks
postoperatively



entical (VITEK, BioMerieux);

arried the nim gane and the IS
cessary fro the expression of the gene
am’” from the gene;

e molecular typing proved the identity of the two
strains.



MIC (ug/ml)
mi Amox Amox/clav Metr
4)*  (£2) (£2/1) (8)

4 >128 16 8
32 >128 64 0.25

sensitivity breakpoint (CLSI)



nt the spread of
ong the bacterial

an opinion leader In health care ?



