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tests are performed by determination of minimal inhibitory concentrations (MICs) by
REVISED ABSTRACT l broth microdilution method according to DIN guidelines (2), one center provides data achieved by
the automated system VITEK 2.

Objectives Natural resistance of P. aeruginosa to many antibiotics reduces the usefulness of
many drugs for treatment of infections with P. aeruginosa. Most statistics on resistance report
only resistance to specific drugs. However, more important is the of the

This analysis was based on first isolates of P. aeruginosa from six centers, collected from
January 2002 to June 2004. MICs were determined for the following five class representatives:

of multi-resistant strains, because these usually cause difficulties in antibiotic treatment. The
GENARS-project (German Network for Antimicrobial Resistance Surveillance) is designed to

(CAZ), in (CIP), (GEN), (MER) and
(PIP). Resistance patters were evaluated by using breakpoints according to DIN (3); multi-drug

Table 2a shows the results of the analysis of resistance patters. 4,538 isolates (73.8%) were not
resistant to any of the selected antibiotics, for the remaining 1.612 isolates 30 different resistance
patterns were detected: The most common pattern was a mono-drug resistance to GEN (7.4%)
followed by CIP (5.1%) and co-resistance to GEN and CIP (4.0%). 116 isolates (1.9%) were
classified as multi-resistant according to our definition - resistance to at least four of the five
agents - including 22 strains (0.4%) that were resistant to all five antibiotics (table 2b).

resistance was defined as resistance to at least four of the five agents. Data analysis was complete sample. by patienttype
provide epidemiological data for German university hospitals. Since 2002 resistance data are executed by WHONET software (4), significance tests were computed by Epi Info™(5). =
collected for all clinical relevant pathogens. ] ™ m m .
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GENARS - funded by the German Federal Ministry of Health and Social Security — is a national
network for resistance At present, six affiliated to univer-
sity hospitals are collecting data continuously for all clinical relevant pathogens in a widely
standardized and quality controlled way (1)

Rates of

were highest with (88.9%) followed by (85.8%)

and ciprofloxacin (81.8%). In contrast, gentamicin showed the highest rate of resistance (16.3%)
as well as a very high proportion of intermediate strains (56.4%, see table 1)

Table 2: resistance patterns and number of resistances in P. aeruginosa
center columns: complete sample (N=8,150)
right columns: by patient type (CF- cystic fibrosis; data from center 2; N=1,329)
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Multi-resistance in P. aeruginosa is known as a major problem in the treatment of cystic fibrosis
patients. To assess differences in resistance patterns between cystic fibrosis versus other
patients data of one center specialized in the treatment of these patients were analyzed; the
results are displayed in the right half of table 2. The two patient samples differ significantly with
regard to number of resistances of the strains (Chi? = 79.97; df = 4; p<= 0.0001):

ek | & Among cystic fibrosis patients strains
P with mono-drug resistances as well as
triple-resistances are more than twice

as frequent as in other patients (see
i figure 2).
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. " Figure 2: Comparison of resistance in P.
e aeruginosa for CF versus other patients.
CONCLUSIONS J

Especially with P. aeruginosa it is often difficult to put the MIC measurements into the categories
S, lLand R. MIC distributions show that the breakpoints used usually do not clearly separate
resistant strains from the rest of the population. Many so called intermediate strains might
already have genetic alterations. The naturally susceptible gentamicin distribution e.g. falls into
the intermediate category.

The data demonstrate that most P. aeruginosa isolates are stil treatable with antibiotics. How-
ever, 22 strains were completely resistant, not treatable with any antibiotic. These strains were
not only from patients with cystic fibrosis but also from other severely il patients, in different
hospitals. Studies to elucidate possible clonal spread are on the way.

The most striking difference between CF isolates and the rest is with the number of sensitive
isolates being low in the CF isolates and the high number of strains with 3 resistance markers in
these patients.
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