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Background: The Canadian Bacterial Surveillance Network (CBSN) has been monitoring
resistance trends in Canadian isolates of S. pneumoniae (SP) since 1993.

Methods: CBSN is a collat ive network of mi 1 laboratories from across
Canada that submit bacterial isolates to a central laboratory for broth microdilution
antimicrobial susceptibility testing performed according to CLSI standards.

Results: Of the 33,361 SPN isolates submitted and tested between 1993 and December of
2009, 37 % were from blood/CSF (blood: 35%; CSF: 1%), 37% from sputum/resp.

CBSN is a collaborative group of hospitals and private microbiology laboratories from all
13 provinces and territories of Canada. Each year, laboratories, based on their size, are
asked to submit the first 20 or 100 consecutive isolates of S. pneumoniae from all sites, as
well as all sterile site isolates for the year. Only one isolate per patient is included. A
total of 186 laboratories have participated since 1993, including 19 private laboratories,
and 164 laboratories serving hospitals ranging in size from 18 to 1325 beds. Participation
is voluntary, and varies from year to year; however, a representative core group of ~50

specimens, 26% from other sites. The trends in antimicrobial susceptibility are
below as percentage resistant.

[Panke
[Amox R
[En®
Clinda R
TSR
TeiR
[Cefirx R (M)~ 1
Cofirx R (NM)™ 7
CiproR § |05 [ 08 07 [ 08 | 18 [ 18 [ 16 [ 1421 [27 [ 18|20 24|27 [20 ][22 |15
T

Levo R 0 [ o4

laboratories have sub; d for the entire surveillance period. Isolates are shipped to the
central study laboratory at the Mount Sinai Hospital, where they are confirmed as S.
pneumoniae and frozen. Broth microdilution susceptibility testing is performed and

interpreted using CLSI standards.

Results

Between 1993 and 2008, 33,369 isolates of S. pneumoniae were collected and tested.
Characteristics of pneumococcal isolates by year are shown in Table 1 below.

Ver Tooa | 1995 [ 199 | 1907 T | 2000 ET

Moxi R NT | NT |00 [ 00 2 | 02 | 04 | 0 KX 07 0

M= meningeal breakpoint, **NM = non-meningeal breakpoint, § breakpoint used for reduced susceptibility 4ug/mL, NT = not tested

Preliminary results from 2009 suggest increasing resistance in all classes of antibiotics
excepl fluoroquinolones. From 2008 to 2009, erythromycin resistance and tetracycline
stance increased from 21.6% to. 24.3% (p=0.06) and from 9.9% to. 12.6% (p=0.01),
spectively. Re: nce to clindamycin increased from 8.7% in 2008 to 11.0% in 2009
(p=0.02). Penicillin resistance increased from 6.6% in 2008 to 8.3% in 2009 (p=0.09).
Ceftriaxone resistance (meningeal breakpoint MIC >=2) increased from 3.3% in 2008 to
5.1% in 2009 (p=0.009). Amoxicillin resistance continued to increase: to 3 4% in 2009
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Erythromycin resistance increased significantly from 1.9% in 1993 to 22.4% in 2007
(P<0.0001) (Figure 2). In 2008, erythromycin resistance decreased slightly to 21.1%
(P=0.439) with a subsequent increase to 24.3% (p=0.06) in 2009.Between 1993 and
2005, total macrolide use increased from 125 to 145 Rx/1000 pop and has decreased
annually in subsequent years to 132 Rx/1000 pop in 2009. However, the types of
macrolides used changed over this time period. Erythromycin use decreased from 115
Rxs/1000 pop in 1994 to 7 Rx/1000 pop in 2009. Azithromycin and clarithromycin
became the macrolides of choice with a sustained increase from 9 to 67 Rx/1000 pop for
clarithromycin between 1994 and 2000 and a parallel increase in Rx rates for
azithromycin from 1 Rx/1000 pop in 1994 to 63 Rx/1000 pop in 2002. Since 2003 use of
all three macrolides has decreased or remained relatively unchanged (Figure 2).
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Results (con’t)

Tetracycline non-susceptibility increased steadily from 1.9% in 1993 to 13.4% in 2007
(P<0.0001). A slight decrease in tetracycline resistance was evident in 2008 (9.8%,
P=0.006) but has increased again in 2009 to 12.6%(p=0.01). From 1993 to 2005, use of
tetracycline decreased from 67 Rx/1000 pop to 35 Rx /1000 pop and has remained
stable.

Figure 4. Tetracycline use and

rates
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Among tetracycline isolates erythromycin non-susceptibility has
increased from 50.8% in 1994 to 91.8% in 2009 (32, p<0.0001).
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from 2.2% in 2008 and 1.6% in 2007 (p=0.03). In contrast, to fl

levofloxacin, and moxifloxacin decreased slightly between 2008 and 2009 (cip 2.2% vs
1.5%, p=0.14; levo 1.5 vs. l3%,p 052 moxi 0.7 vs. 0.4, p=0.18).
Conclusions: In 2009, antimi increased m illin, amoxicillin,
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Levofloxacin resistance increased from 1993 to 2002 then remained stable until 2007
when it decre: from 1.8% in 2006 to 1.2% (P=0.05).Levo resistance increased
slightly to 1.5% in 2008 and decreased again to 1.3% in 2009. Moxifloxacin resistance
has decreased from its highest rate of 0.9% in 2006 to 0.4% in 2009 (P=0.09). Total
lone use increased steadily from 48 Rx/1000 pop in 1993 to 97 Rx/1000 pop

ceftriaxone, erythromycin, trimethoprim/sulfa and R to
levofloxacin and mexifloxacin decreased slightly. Moxifloxacin remains the most active
agent against pneumococci in Canada.

Background

The Canadian Bacterial Surveillance Network (CBSN) is a network of microbiology
laboratories from across Canada that submit bacterial isolates to a central laboratory for
standardized antimicrobial susceptibility testing. This group has been monitoring resistance
lrends m C: anadlan lsolales of Streptococcus pneumoniae and examining potential

and logical drivers of resi: since 1988.
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Penicillin resistance (MIC > 2ug/ml) increased significantly from 0.9% in 1993 to 6.6% in
1997 (P<0.0001), remaining stable until 2009 when it increased slightly to 8.3% (p=0.09).
Amoxicillin resistance has increased steadily from 0.24% in 1999 to 3.4% in 2009
(P<.00001). p-lactam use decreased significantly from 525 Rx/1000pop in 1993 to 320
Rx/1000 pop in 2005 and has remained stable since. (Figure 1)

Figure 1. B-lactam use and pneumococcal resistance rates
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in 2007. Ciprofloxacin use |ncteaxed from 27 Rx/1000 pop to 62 Rx/1000 pop over the
same time period. Respi 1 use also increased: levofloxacin from 1
Rx/1000 pop in 1998 to 11 Rx/1000 pop in 2005, gatifloxacin from 0 in 1999 to 3.7
Rx/1000pop in 2002 to 8 Rx/1000 pop in 2005 when active marketing of the product was
discontinued in Canada. The use of moxifloxacin increased from 3.5 Rx/1000 pop in
2000 to 18 Rx/1000 pop in 2006 and has remained stable (Figure 3).

Figure 3. Fluoroquinolone use and pneumococcal resistance rates
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TMP/SMX non-susceptibility ing d significantly from 9.4% in 1993 to 22.5% in
1997 (P<0.0001), with no significant change in rates until 2009 (13.8, p=0.04).
TMP/SMX use has steadily decreased from 99 Rx/1000 pop in 1993 to 33 Rx/1000 pop
in 2009.

Figure 5. TMP/SMX use and pneumococcal resistance rates
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Conclusions

In Canada, pneumococcal resistance to beta-lactam antibiotics,
and trimethoprim sulfa continues to increase. Resistance to fluoroquinolones remains
low. The increasing trend in resi: to illin is of concern (2, p<0.0001).
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