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Abstract Introduction and Purpose

A total of 2118 clinical isolates of Streptococcus pneumoniae were collected by 15
laboratories in 7 surveys, i.e.: 1995 (143), 1997 (162), 1999 (227), 2001 (334), 2003
(391), 2004 (424) and 2005 (447) and tested for their susceptibility to ciprofloxacin
(CIP), levofloxacin (LEV), moxifloxacin (MOX), ofloxacin (OFL), by a CLSI
microdilution technique. The following rates of insusceptibility (I+R)/resistance(R) (%)
were found in the 7 surveys: CIP: 7.7/0; 13.5/1.9, 15.0/1.8, 10.2/3.6, 13.8/4.3, 9.0/2.4,
7.3/1.3; LEV 0/0, 1.2/0, 1.8/0, 2.7/0.3, 3.3/1.5, 2.8/0.2, 0.7/0.2; MOX: 0/0, 0/0, 0/0, 0.3/0,
0.6/0.3, 0.2/0, 0.2/0; OFL: 7.7/0, 16.6/1.2, 15.0/1.8, 10.2/3.6, 13.5/4.3, 9.0/2.4, 7.3/1.3.
IR rates increased significantly between 1995 and 1999 for CIP (7.7% to 15.0%,
0.05>P>0.02) and between 1995 and 1997 for OFL (7.7% to 16.6%, 0.02>P>0.01).
Afterwards, a significant decrease in IR rate was found for CIP (1997-2005, 13.5% to
7.3%, 0.02>P>0.01), LEV (2001-2005, 2.7% to 0.6%, 0.05>P>0.02) and OFL (1997-
2005, 16.6% to 7.3%, P<0.001). The FQ had a one-modal MIC distribution and the mode
did not shift markedly throughout the years (CIP, LEV: 0.5-1 pg/ml; MOX: 0.06; OFL:
1). CIP and LEV MIC distributions were comparable. The mode for the FQ non-
susceptible isolates did not change significantly (CIP, MOX: 2; LEV, OFL: 4). Overall,
OFL was 1 dilution less active than CIP while LEV and MOX were 1 and 3 dilution
respectively more active than CIP. Following EUCAST breakpoints, nearly all isolates
are considered as non susceptible to CIP and OFL, while rates of LEV and MOX are
comparable with CLSI rates. There were only minor non significant differences in IR
rates according to age, admission type, sampling site and gender. Significant geographic
differences in IR rates between North (N), South (S) and Brussels (B) existed only for
CIP and OFL in 2005 (N:1.6%, S: 13.2%, B: 0%; S/N = P<0.001) and S/B =
0.01>P>0.001). Cross-resistance between CIP and OFL was practically complete while
the CIP-IR isolates remained mostly fully susceptible to LEV (68.4%-100%) and MOX

(96.3%-100%).

S. pneumoniae still is a major cause of upper respiratory tract infections and invasive infections. For
decades, Penicillin G has been considered as the drug of choice. The incidence of isolates with
reduced susceptibility to penicillin and other antimicrobials increased world-wide. In this study we
present data on the evolution of FQ non-susceptibility for the period 1995-2005.

Methods

ISOLATES: A total of 2118 consecutive, unduplicated isolates of S. pneumoniae were collected by
the 15 participating laboratories during 7 surveus: 1995 (143), 1997 (162), 1999 (227), 2001 (334),
2003 (391), 2004 (424), 2005 (447).

SUSCEPTIBILITY TESTING: Susceptibility was determined by using a micro-dilution technique
following CLSI recommendations. S. pneumoniae ATCC 49619 was used for quality control.

ANTIMICROBIAL AGENTS: The following fluoroquinolones were tested: Ciprofloxacin (CIP),
Levofloxacin (LEF), Moxifloxacin (MOX), Ofloxacin (OFL).

RESISTANCE RATES: Resistance rates were determined by using the CLSI breakpoints
(I=Intermediate; R=high level: expressed in pg/ml). CIP: I/R = 2/4 (no separate CLSI breakpoint;
the breakpoint is in general one dilution lower than that of LEV), LEV: I/R = 4/8, MOX: I/R = 2/4,
OFL: I/R = 4/8.

Table I: rates of non-susceptibility (I+R in %) to fluoroquinolones found in the various surveys.

Fig.1: One Modal MIC distributions of different FQ in various surveys
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Fig. 3: Geographic differences in CIP non-susceptibility rates (%)
found in the North (No), South (So) or Brussels Capital (BS).
NAT is the national level.
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