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1Reynolds, R., Shackcloth J., Felmingham, D. et al. (2004). Antimicrobial susceptibility of lower respiratory 
tract pathogens in Great Britain and Ireland 1999-2001 related to demographic and geographical factors: the 
BSAC Respiratory Resistance Surveillance Programme. JAC 52, 931-943.

Results
• Overall resistance rates were PEN-NS 8.7% (PEN-R 0.4%), ERY-R 11.4%, TET-

R 7.0%, CIP-R 7.1%, MXF-R 0.8%.
• There was a strong association between PEN-NS, ERY-R and TET-R, as found 

previously, with resistance rate ratios between 7 and 24 and p-values < 10-100. 
• No significant association was found between CIP-R and PEN-NS, ERY-R or 

TET-R, although the study had 80% (95%) power to detect an increase from 
7.2% CIP-R among PEN-S to 12% (14%) in PEN-NS isolates. Resistance rate 
ratios were 0.8 to 1.3, p >0.1.

• MXF-R was significantly but not strongly associated with PEN-NS, ERY-R and 
TET-R. Resistance rate ratios were between 2.3 and 3.4, and p-values 0.005 to 
0.026.

• In 2799 isolates tested with both MXF and GEM (1999-2003), resistance was 
practically coincident. 14 of the 16 MXF-R isolates were also GEM-R; the 
remaining 2 had GEM MICs on the breakpoint of 0.25 mg/L.

• A CIP MIC >8 mg/L was a good marker for MXF-R, identifying 29/30 MXF-R and 
only 3/3554 MXF-S isolates.

Conclusions
• Resistance to moxifloxacin and gemifloxacin is very rare (<1%) in respiratory S.

pneumoniae in the UK and Ireland.
• Resistance to moxifloxacin and gemifloxacin is only weakly associated with 

resistance to non-fluoroquinolone antimicrobial classes.

Introduction
• A surprising lack of association between resistance to ciprofloxacin and other 

classes of antimicrobial in S. pneumoniae has been reported previously.
• We investigated flouroquinolone and other resistances further in a large ongoing 

surveillance study.

Methods
• The BSAC Respiratory Resistance Surveillance Programme1 received 3584 non-

duplicate isolates of community-acquired lower respiratory S. pneumoniae from 
27 UK and Irish laboratories over the five winters 1999-2000 to 2003-2004.

• MICs were determined centrally by the BSAC agar dilution method and 
interpreted using BSAC criteria.

Abbreviations and breakpoints (mg/L) S susceptible; I intermediate; R resistant; NS non-susceptible.
CIP ciprofloxacin (S≤0.12, R>2, I otherwise); ERY erythromycin (S≤0.5, R>0.5); MXF moxifloxacin (S≤0.5, R>0.5); PEN 
penicillin (S≤0.06, R>1, I otherwise); TET tetracycline (S≤1, R>1).

Working Party Members (August 2005): A.P. MacGowan1 (Chair), M. Allen2, D.F.J. Brown3, N. 
Deaney 4, D. Felmingham5, I. Harding6, D. Lewis7, D.M. Livermore8, V. Reed6, R. Reynolds1, J. 
Shackcloth5, C. Thomson9, A. White10

Organism ID and Susceptibility Testing J. Shackcloth5, A. Williams5, L. Williams5

Department of Medical Microbiology, North Bristol NHS Trust; 2Wyeth; 3Addenbrookes Hospital; 4Merck Sharp & 
Dohme; 5GR Micro Ltd; 6Micron Research Limited; 7HPA South West; 8Health Protection Agency, London; 9Bayer; 
10consultant.
Central Laboratory: GR Micro Ltd, London

Resistance rates for each antimicrobial compared for isolates susceptible/non-susceptible to other antimicrobials

Collecting Laboratories: Royal Aberdeen*; WGH Edinburgh; New Royal Edinburgh; SGH Glasgow; 
Glasgow Royal; Royal Belfast*; Ulster Dundonald; Beaumont Dublin; Meath Adelaide Dublin; St. Vincent's 
Dublin; UCH Galway*; UHW Cardiff*; Wrexham Maelor*; City Birmingham*; Southmead Bristol*; Addenbrooke’s
Cambridge*; QEH Gateshead; St. James’s Leeds*; Royal Leicester*; University of Liverpool*; St. Bartholomew’s 
and Royal London*; UCH, London*; Freeman Newcastle; Royal Victoria Newcastle; Derriford Plymouth*; Hope 
Salford*; General Southampton*. (*contributed in all 5 years)
Sponsors: The BSAC Respiratory Resistance Surveillance Programme 1999 - 2004 was 
sponsored by Abbott Laboratories, Aventis Pharma, Bayer Pharmaceuticals, GeneSoft 
Pharmaceuticals and GlaxoSmithKline, and supported by the BSAC.
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MXF-S MXF-R
CIP-I 3,331 0
CIP-R 223 30*

* CIP MICs for marked isolates:
1 @4, 2 @16, 8 @32, 19 @64 mg/L

CIP-R vs. MXF-R 
MXF-S MXF-R

CIP <= 8 mg/L 3,551 1
CIP > 8 mg/L 3* 29

MXF MICs for marked isolates
2 @0.25, 1 @0.25 mg/L

CIP MIC >8 mg/L vs. MXF-R
MXF-S MXF-R

GEM-S 2,783 2*
GEM-R 0 14*
GEM MICs for marked isolates:
2 @0.25, 9 @0.5, 5 @1 mg/L

GEM-R vs. MXF-R
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