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Objective:

Resistance (R) patterns that are currently problematic in Europe (EU) can vary greatly within the
same species over time, among various patient populations and among geographic regions on
the same continent. The results from the MYSTIC Program which monitors meropenem (MEM; a
carbapenem)-R in institutions using MEM, were used to determine R differences among P.
mirabilis for EU from 1997 to 2001.

Methods:

MYSTIC collected MIC results from 688 P. mirabilis strains that were classified into patient care
groups: ICU (n = 426), neutropenia (NP; n = 145), general wards (n = 97) and cystic fibrosis
patients (pts) (CF; n = 20). A total of 31 centers from 10 countries participated, divided into three
regions (East, North, South). All testing was by reference methods and interpreted by NCCLS
criteria, including screening of ESBL phenotypes (clavulanate inhibition). Six Slactams,
ciprofloxacin (CIP), gentamicin (GM) and tobramycin (TM) were tested.

Results:

Over the monitored 5 years, the R rates varied for each agent without a clear trend toward
greater R. Rank order of susceptibility was: MEM (99%) >piperacillin-tazobactam (TAZ; 96%) >
cefepime (95%) > ceftazidime (CAZ; 94%) > imipenem (IPM; 92%); CIP was least active (MICgg,

4 mg/L; 86% susceptible). Unexpectedly, 3.6% of P. mirabilis were IPM-R (MIC, =16 mg/L).
Greater was found for strains from NP and CF, for example 40-77% susceptibility to CIP. P.
mirabilis in East-EU sites were significantly more R to cephalosporins (ESBL rate, 24%), but CIP-
and GM-R was greatest in South-EU centers. ESBL rates were 8% in North-EU, but >20% for the
other geographic regions. Carbapenems (MEM > IPM) and the SBlactamase inhibitor combination
(TAZ) remained most active overall.

Conclusions:

Normally susceptible species such as P. mirabilis have emerged as therapeutic problems in EU,
following R mutations compromising CIP, CAZ and aminoglycoside use. IPM also showed
decreased susceptibility of nearly 7% compared to only 4% with MEM. Continued surveillance by
the MYSTIC Program appears to be a prudent practice to guide effective empiric treatment
regimens.
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have previously been described by Turner (2000), and included the
following groups of monitored antimicrobials: two carbapenems
(imipenem [IPM] and MEM); three cephalosporins (cefotaxime
[CTX], ceftazidime [CAZ], and cefepime [CPE]), one penicillin/
[-lactamase inhibitor combination (piperacillin/tazobactam [TAZ]),
one fluoroquinolone (ciprofloxacin [CIP]), and two
aminoglycosides (gentamicin [GM] and tobramycin [TM]).

RESULTS

e The rank order of susceptibility for the antimicrobials tested
against P. mirabilis over the 5-year evaluation period was:
MEM (99.1%) > TAZ (96.1%) > CPE (95.1%) > CAZ (93.9%) >
IPM (92.3%) > CTX (91.7%) > GM (86.4%) > CIP (85.9%) >
TM (85.6%) (Table 1).

MEM had minimum inhibitory concentration (MIC,) values of
0.25 mg/L and appeared to be the most active of the
antimicrobials tested (Table 1). In contrast, GM had MIC,, values
of 16 mg/L (resistant) and appeared, overall, to be the least potent
of the antimicrobials tested (Table 1).

MEM demonstrated the highest susceptibility rates among the
compared antimicrobials for isolates obtained from ICU
(99.1%) and neutropenic (100.0%) patients. TAZ had the
highest susceptibility rates for general ward (100.0%) patients
(Table 2). MEM and TAZ demonstrated equally high (95.0%)
susceptibility rates among cystic fibrosis patients (Table 2).

Most agents demonstrated acceptable susceptibility rates against
P. mirabilis. However, in neutropenic and cystic fibrosis isolates
the following agents showed reduced susceptibility rates: CIP

(76.6%, 40.0%, respectively), GM (82.1%, 60.0%, respectively),
and TM (81.7%, not tabulated, respectively) (Table 2).

e The prevalence of the ESBL-phenotype in P. mirabilis, though
still present, has decreased from the baseline year's incidence
of 39.3% to the rate of 18.0% during 2001 (average of 15.2%
over 5 years) (Table 1).

e Neutropenic and cystic fibrosis patients had the highest rates
of ESBL-phenotype producing isolates (30.0-31.8%) compared
with ICU (12.4%) and general ward (7.5%) patients (Table 2).

e The hospitals participating from the Northern Region
demonstrated the lowest rate of ESBL-phenotype occurrence
(7.7%), compared with 24.4 and 23.4% in the East and South
Regions, respectively (Table 3).

® Among the agents tested, GM (86.4%
susceptible), TM (85.6%), and CIP (85.9%)
continue to demonstrate lower but acceptable
levels of susceptibility against P. mirabilis.

e MEM demonstrates potent activity (MICg,
0.25 mg/L) against P. mirabilis isolates that are
resistant to B-lactamase inhibitor combinations, as
well as to fluoroquinolones and aminoglycosides.

® Continued use of longitudinal resistance
surveillance projects, such as the MYSTIC
Programme, will provide the proactive data
necessary to track changing susceptibility
patterns, and suggest optimal therapeutic
regimens.
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