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Streptococcus pneumoniae is responsible for a range of infections including 
invasive pneumococcal disease (IPD) [meningitis, septicaemia, bacterial 
pneumonia] to upper respiratory infections, otitis media and sinusitis.  From 2002 
to 2006, pneumococcal immunization programs using a 7-valent 
pneumococcal conjugate vaccine (PCV7) were established in all provinces and 
territories and led to dramatic decreases in invasive disease caused by 
constituent PCV7 serotypes: 4, 6B, 9V, 14, 18C, 19F and 23F.  Serotype 
replacement with non-PCV7 vaccine serotypes (NVT) has since been observed 
among pneumococcal infections in Canada.   

In response to a shift in prevalence of serotypes away from those contained in 
the PCV7 vaccine, a 10-valent Pneumococcal, Haemophilus influenzae, 
Diphtheria vaccine (PHiD10) was developed which in terms of S. pneumoniae 
was composed of the PCV7 serotypes plus serotypes 1, 5 and 7F. 

Furthermore, with the introduction the 13-valent PCV13 (includes the PHiD10 
serotypes as well as serotypes 3, 6A and 19A) in many provinces this year, 
monitoring of S. pneumoniae serotypes is important as it directly informs and 
predicts the effectiveness and composition of vaccine formulations. 

A 23 valent polysaccharide pneumococcal vaccine (PPV23) is primarily 
recommended for adults aged 65 years or older and includes all PCV13 
serotypes except 6A, plus serotypes 2, 8, 9N, 10A, 11A, 12F, 15B, 17F, 20, 22F 
and 33F. 

Within the text of this document, the associated vaccine is indicated in 
superscript beside the pneumococcal serotype; for example serotype 23FPCV7, 
7F PHiD10, 19APCV13, or 33FPPV23, 6CNVT. 

Group A Streptococcus infections range in severity from mild pharyngitis to 
severe invasive disease of soft tissues potentially resulting in toxic shock 
syndrome and necrotizing fasciitis.  Increased mortality and morbidity rates have 
recently classified Group A Streptococcus infections as a re-emerging disease. 

Data presented in this summary is intended to provide a national and regional 
baseline providing local jurisdictions the opportunity to put the distribution of 
jurisdictional information into context. This report can also be used in 
conjunction with future reports to establish trends to estimate the effectiveness of 
newly introduced vaccine formulations over time. 
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Executive Summary 


	 This report summarizes the characterization of 1124 invasive Streptococcus 
pneumoniae (IPD) and 660 invasive Streptococcus pyogenes (Group A 
Streptococcus; iGAS) isolates collected in Canada between April 1 to 
December 31, 2010 and submitted by provincial and territorial public health 
laboratories and hospitals to the NML for surveillance purposes (Tables 1, 2; 
page 10). 

	 Nationally, the proportion of isolates of S. pneumoniae serotypes associated 
with the PCV7 vaccine is relatively low, representing 6% of the child isolates 
and reflecting the efficacy of this vaccine in reducing the number of IPD 
cases due to these serotypes among children (Figure 7; page 14). 

 Serotypes 7FPHiD10 and 19APCV13 are most prevalent in all age groups 
representing 18% and 21% of child isolates, 23% and 10% of adult isolates, 
and 11% and 13% of senior isolates, respectively (Figure 3; page 11). 

	 The recently introduced PCV13 vaccine covers 56% of the child strains 
(figure 7, page 14) and 46% of the isolates from adults and seniors (Figures 
8, 9; page15). 

	 The PPV23 vaccine targeted to adults covers 78% of the isolates reported in 
adults and 70% in seniors (Figures 8, 9; page 15).  

	 Elevated levels of non-vaccine serotypes (NVT) among child isolates include 
serotype 6CNVT, 15ANVT and 23BNVT (Figure 3; page 11). 

	 Prominent serotypes among adult strains include 12FPPV23, 22FPPV23 and 
6CNVT (Figure 3; page 11).  

	 In the senior age group levels of serotype 22FPPV23, 6CNVT and 15ANVT are 
elevated (Figure3; page 11). 

 In children Streptococcus pyogenes (Group A Streptococcus) emm1, emm12 
and emm4 are the most prevalent types together representing half of all the 
strains tested (Figure 11; page 17). 

	 In adults and seniors emm1, emm89 and emm28 types are prevalent 
accounting for 38% of the isolates (Figures 12, 13: pages 17, 18). 
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Introduction 


As of April 1, 2010, the National Microbiology Laboratory (NML), Winnipeg began 
offering Streptococcus reference services.  The unit undertakes surveillance, 
reference diagnostics, research activities and outbreak support on Streptococcus 
pneumoniae and S. pyogenes (Group A Streptococcus) causing invasive disease.   

This report is intended to relay the current distribution of serotypes of invasive S. 
pneumoniae and emm types of S. pyogenes isolated from sterile sites that are 
forwarded from Canadian provincial public health laboratories, regional health units 
and reference centres to the NML.  Data presented in this report presents 
aggregated counts of isolates received from all sources and reported by NML. 

Invasive pneumococcal disease (IPD) is an acute and serious illness caused by 
Streptococcus pneumoniae. Invasive disease may lead to several serious 
syndromes including bacteremia, meningitis and/or bacteraemia [1,2], with children 
being at greatest risk for infection  [3,4].  Of the 92 distinct pneumococcal serotypes 
currently recognized, the majority of disease worldwide is caused by only a few 
serotypes. 

Vaccines that target the common serotypes have been very effective in reducing the 
burden of disease in developed nations, however the replacement of vaccine 
serotypes with non-vaccine types has become a serious concern [5, 6, 7, 8]. 

The PCV7 vaccine was licensed in Canada in June 2001 [9, 22] and by 2006 
immunization programs were established in all provinces and territories [10] which 
have led to dramatic decreases in invasive disease caused by PCV7 serotypes.   
Since the introduction of vaccination programs, serotype replacement has been 
observed among pneumococcal infections in Canada with an increase in non-PCV7 
serotype infections [5, 8].  With the introduction of the PCV13 vaccine in many 
provinces this year, surveillance of S. pneumoniae serotypes is important as it 
allows for the monitoring of serotype replacement, which directly informs vaccine 
development.  The PPV23 vaccine is available for adults; however it is not effective 
in children due to a poor T-cell-independent antibody response in immature immune 
systems [11]. 

Invasive Streptococcus pyogenes (Group A Streptococcus, iGAS) is responsible 
for a wide range of diseases including bacteraemia, streptococcal toxic shock 
syndrome and skin and soft tissue infections of which necrotizing fasciitis is most 
notorious [12].  Surveillance of strains is important to monitor increasing virulence 
patterns associated with this re-emergent organism [13, 14]. The M protein, 
encoded by the emm gene, is an important virulence factor and an epidemiological 
marker used to characterize S. pyogenes isolates. 
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Methods 


S. pneumoniae and S. pyogenes strains were submitted to the NML from provincial 
and territorial public health laboratories for surveillance purposes.   

Caution should be exercised when interpreting data presented in this report as the 
overall interpretation of the results is difficult due to the limitations related to the 
isolates available for testing. Only a subset of laboratory isolates within each 
province or territory may be submitted for testing and therefore this report does not 
reflect true incidence of disease in Canada.  Submission of isolates to the NML is 
voluntary and not standardized across the country.  Accordingly, the data presented 
in this summary report is intended to provide submitting jurisdictions an aggregated 
national and regional context in which to view their local situation. 

All peumococcal isolates were screened by bile solubility and optochin (Oxoid) 
analyses and iGAS were confirmed using PYR (pyrrolidonyl naphthylamide) reaction 
(BBL DrySlide PYR kit) and susceptibility to bacitracin (Oxoid) and 
trimethoprim/sulfamethoxazole susceptibility discs (BBL; 1.25/23.75 µg/ml) [15]. 
Sterile clinical isolation sites include blood, cerebrospinal fluid or other nervous 
tissue (CSF), pleural fluid, peritoneal fluid, pericardial fluid, joint fluid, internal body 
sites and muscle including surgical or biopsy samples and aspirates and any site in a 
case of toxic shock syndrome or necrotizing fasciitis [16, 17]. 

Serotyping of IPD at NML is performed by observing the Quellung reaction using 
pool, group, type and factor commercial antisera from SSI Diagnostica; Statens 
Serum Institute, Copenhagen, Denmark [18, 19].  Isolates for which a Quellung 
reaction is not observed are confirmed by rpoB gene sequencing [20, 21] as well as 
PCR multiplex serotyping as outlined at: http://www.cdc.gov/ncidod/biotech/strep/pcr.htm. 

The emm and T types are determined for all iGAS isolates submitted to the NML.  
Isolates are characterized using the emm sequencing CDC protocol available at: 
http://www.cdc.gov/ncidod/biotech/strep/M-ProteinGene_typing.htm. The emm 
sequences obtained are compared with the CDC (Atlanta) data bank 
(www.cdc.gov/ncidod/biotech/strep/strepblast.htm) and results are reported to the 
type level, not the subtype level (emm4.4 is reported as emm4). T-typing is 
performed using commercial Streptococcus agglutination Anti-T Typing Sera 
purchased from TransEurope Chemicals, Czech Republic. 
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Table 1. Number of invasive Streptococcus pneumoniae isolates in each 
age group tested at NML from April 1 to December 31, 2010 

Region* <2 
yrs 

2 - 4 
yrs 

5-14 
yrs 

15-64 
yrs 

>65 
yrs 

Not 
Given 

Total 

Western and Northern 41 13 15 196 148 10 423 
Central 31 18 15 254 249 18 585 
Eastern 13 5 13 38 45 2 116 
Canada 85 36 43 488 442 30 1124 
*Western and Northern regions include: British Columbia to Manitoba and Northern Territories; Central regions: 
Ontario and Quebec; and Eastern regions: all maritime provinces including Newfoundland and Labrador. 

Figure 1. Clinical isolation sites of Streptococcus pneumoniae 

Peritoneal Fluid (n=1) Pleural Fluid (n=2) Other Sterile Site* Peritoneal Fluid Pleural Fluid (n=7) 

Other Sterile Site* 0.6% 1.2% (n=8) (n=3) 0.8% 

(n=2) 0.9% 0.3% 
Synovial Fluid 1.2%	 Synovial Fluid (n=4) CSF (n=22) 

2.4% (n=7) 2.4% 
CSF (n=14) 0.8% 

8.5% 

Blood (n=141) Blood (n=883) 
86.0% 94.9% 

Children (≤ 14 years, n=164)                	 Adults/Seniors (≥15years, n=930) 

*  2 eye isolates                                           	                          ** 1 aortic value, 5 eye, 1 leg   
deep tissue and 1 chest cavity 
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Table 2. Number of invasive Streptococcus pyogenes isolates in each 
age group tested at NML from April 1 to December 31, 2010 

Region* <2 
yrs 

2 - 4 
yrs 

5 - 14 
yrs 

15 - 64 
yrs 

>65 
yrs 

Not 
Given 

Total 

Western and Northern 14 5 9 133 33 6 200 
Central 10 20 39 232 125 7 433 
Eastern 1 4 17 4 1 27 

Canada 24 26 52 382 162 14 660 
*Western and Northern regions include: British Columbia to Manitoba and Northern Territories; Central regions: 
Ontario and Quebec; and Eastern regions: all maritime provinces including Newfoundland and Labrador. 

Figure 2. Clinical isolation sites of Streptococcus pyogenes 

Pleural Fluid (n=7) 
1.1% 

CSF (n=4) 
0.6% 

Other Sterile Site* 
(n=64) 
9.7% 

Peritoneal Fluid (n=4) 
0.6% 

Blood (n=517) 
78.3% 

Synovial Fluid (n=64) 
9.7% 

*Other sterile sites include biopsy tissue, necrotizing fasciitis or toxic shock syndrome tissue, internal/deep tissue 
body or surgical sites. 
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Results and Discussion 


Streptococcus pneumoniae 

Of the 1124 isolates tested at NML, patient age information was provided for 1094 
isolates of which 15% (n=164) where isolated from children 0 to 14 years of age, 
45% (n=488) from adults aged 15 to 64 years and 40% (n=442) were from seniors 
65 years of age or older (Table 1).  Blood was the most frequent clinical isolation 
site accounting for 91% of all isolates submitted for testing.  CSF isolates 
represented a significantly higher proportion of the child isolates than adult and 
senior isolates (p<0.001).  Of the 1065 isolates with gender information specified, 
52% were from male patients. 

Nationally, the proportion of PCV7 serotypes (4, 6B, 7V 14, 18C 19F and 23F) were 
relatively low representing only 9% of all isolates collected between April and 
December 2010.  Serotypes 7FPHiD10 and 19APCV13 were most prevalent in all age 
groups, together accounting for 43% of child isolates, 33% of adult isolates, and 24% 
of senior isolates.  Other serotypes also prevalent among all age groups were 
serotype 22FPPV23 and the non vaccine type (NVT) 6C.  Among isolates from 
children, serotypes 15ANVT and 23BNVT were also slightly elevated; 12FPPV23, 3 PCV13 , 
and 4 PCV7 among adult isolates; and in seniors 15ANVT and 3PCV13 (Figure 3). 

Figure 3. Age distribution of Streptococcus pneumoniae serotypes in 
Canada 
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PCV13 vaccine, ^ additional component of the PPV23 vaccine except 6A. 
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Regional Distribution of Streptococcus pneumoniae 
Serotypes 

Serotype 19APCV13 was the most prevalent serotype in children and seniors in 
Western regions of Canada accounting for 22% and 17% of the isolates, 
respectively, whereas among adults 12FPPV23 was most prevalent representing 12% 
of the isolates tested in that age group.   

Serotype 7FPHiD10 was most prevalent in all age groups in Central Canada with 22%, 
33% and 13% as well as in Eastern regions with 29%, 18% and 15% of child, adult 
and senior isolates, respectively.  In Western Canada this serotype represents a 
relatively smaller proportion of the isolates with only 10%, 11% and 8% of child, adult 
and senior strains. In Central and Eastern Canada 19APCV13 was the second most 
prevalent serotype among child and adult isolates. 

The proportion of serotype 15ANVT among child isolates was higher in Central 
Canada (13%) relative to Western (4%) and Eastern (6%) regions as well as 
22FPPV23 which was also elevated in Central Canada with 7% of the strains 
compared to 2% in the West and 0% in the Eastern provinces.  Serotype 23BNVT was 
elevated the Western and Eastern regions accounting for 6% of the child isolates, 
but only about 1% of child isolates form the Central region.  Serotype 35BNVT was 
greater in Western regions with 3% of child isolates compared to none in Central or 
Eastern Canada. 

Figure 4. Age distribution of Streptococcus pneumoniae serotypes in Western 
Canada 
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Figure 5. Age distribution of Streptococcus pneumoniae serotypes in Central 
Canada 
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Figure 6. Age distribution of Streptococcus pneumoniae serotypes in Eastern 
Canada 
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Coverage of Serotypes by Vaccines 

Children: 
After the introduction of the PCV7 vaccine (composed of serotypes 4, 6B, 9V 14, 
18C 19F and 23F) in all provinces and territories by 2006, the proportion of this 
group of serotypes decreased dramatically [5, 6, 8, 10].  In 2010, those serotypes 
covered by the PCV7 vaccine represented a small proportion (6%) of all S. 
pneumoniae serotypes in children. 

Greater serotype coverage is available with the 10-valent PHiD10 vaccine (includes 
all the PCV7 serotypes and the additional serotypes 1, 5 and 7F) wherein 21% of the 
isolates from children are covered.  Broader coverage is provided by the 13-valent 
vaccine PCV13 (PHiD10 serotypes as well as serotypes 3, 6A and 19A) for a 
coverage of 54%. 

A higher proportion of isolates in Eastern (68%) and Western (52%) Canada were 
covered by the PCV13 vaccine due to high levels of 7FPHiD10 and 19APCV13 in those 
regions. A relatively smaller proportion of Central isolates (47%) were covered by 
this vaccine, partly due to higher numbers of 22F23 and 15ANVT serotypes which are 
not a component of this vaccine formulation. 

Adult immunization with PPV23 vaccine (includes all PCV13 serotypes except 6A, 
plus serotypes 2, 8, 9N, 10A, 11A, 12F, 15B, 17F, 20, 22F and 33F) may indirectly 
convey protection to children by lowering levels of the constituent serotypes in 
adults, thereby lowering transmission rates of these serotypes from adult/senior to 
child populations.  Nationally, 73% of the isolates tested from children are covered by 
the PPV23 vaccine. 

Figure 7. Regional distribution of cumulative vaccine coverage of 
Streptococcus pneumoniae serotypes in 2010 from children aged 0 to 
14 years 
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* Although the PPV23 vaccine is not used in children, this data is presented to provide information concerning 
potential serotype coverage of adult vaccine types due to possible transmitted infections between adult/senior and 
child populations. 
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Adults and Seniors 
The PPV23 vaccine serotypes in Canada account for 78% of the pneumococcal 
infections in adults and 70% of those in seniors.  In Western Canada, the PPV 
vaccine offers slightly broader coverage of serotypes among seniors than in adults.  
In Central and Eastern regions however greater coverage of serotypes is evident in 
adults due to the relatively higher rates of 6CNVT, 15ANVT, 23ANVT and 35FNVT 

observed among the senior isolates. 

Figure 8. Regional distribution of cumulative vaccine coverage of 
Streptococcus pneumoniae serotypes in 2010 from adults aged 15 to 64 
years 
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Figure 9. Regional distribution of cumulative vaccine coverage of 
Streptococcus pneumoniae serotypes in 2010 from seniors aged 65 
years and older 
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Streptococcus pyogenes (Group A Streptococcus) 

Of the 660 Streptococcus pyogenes isolates tested at the NML by emm typing and T 
serotyping there was no significant difference observed in the relative proportions 
of clinical isolation sites between adults and children. Fifty-two percent of the 
isolates were collected from male patients. 

The most prevalent emm type in Canada is emm1 accounting for 25% of child, 17% 
of adult and 19% of senior strains.   Among child infections, emm12 is next most 
prevalent (16%) whereas this type ranks 6th (5%) and 4th (11%) of adult and senior 
strains, respectively. Among the adult and senior isolations, emm89 is prevalent 
with 12% and 18% representation, whereas in children emm89 accounts for only 6% 
of the isolates.  Emm types were relatively evenly distributed through the regions 
with the exception of emm83 and emm77 which is more prevalent the West. 

Among blood isolates emm1 accounted for 21% of the isolations, followed by 
emm89 with 14%.  The predominant types isolated from synovial fluid and joints 
was emm4 (16%), emm1 (13%), emm28 (13%) and emm83 (11%).  Isolates from 
other clinical sites (mainly deep tissue and necrotizing fasciitis specimens) were 
largely represented by emm1 (12%), emm89 (11%) and emm83 (13%). 

Figure 10. Regional Distribution of Streptococcus pyogenes emm
 
Types  
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Figure 11. Prevalent Streptococcus pyogenes emm Types isolated from 
children 0 to 14 years of age 

Figure 12. Prevalent Streptococcus pyogenes emm Types isolated from 
adults 15 to 64 years of age 
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Figure 13. Prevalent Streptococcus pyogenes emm Types isolated from 
seniors 65 years of age and over 

Figure 14. Source distribution of prevalent Streptococcus pyogenes 
emm Types 
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*Other sterile sites include CSF, biopsy tissue, necrotizing fasciitis tissue, internal/deep tissue body or surgical sites. 
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Conclusion 


The effectiveness of the 7-valent pneumococcal vaccine (PCV7) in lowering rates of 
disease attributed to the constituent serotypes may be tempered by increases in 
disease resulting from other non-vaccine serotypes.  With the recent introduction of 
the 13-valent (PCV13) vaccine, a similar decrease in two prevalent serotypes 7F and 
19A in children may be observed in the future.  However, due to limitation in the 
number of serotypes that can be included in an effective multi-valent vaccine, a 
concurrent rise in non-vaccine serotypes may occur.  Although eradication of disease 
caused by S. pneumoniae may not be a realistic goal, the continued monitoring of 
the relative prevalence of serotypes circulating in the Canadian population will help 
inform and guide the development and composition of new vaccines which will lower 
the total burden of disease.   

Due to the severity, high risk of infection and heightened public awareness of              
S. pyogenes, the continued monitoring and surveillance of circulating types is 
important to help identify outbreaks of disease and to inform and guide public health 
interventions associated with this re-emergent organism.  
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Appendices 


Appendix A: Serotypes of Streptococcus pneumoniae reported by NML 
April 1 – December 31, 2010 

Serotype Age Group  Western Central Eastern Canada

 1   2 - 4 yrs 1 - - 1 

 15 - 64 yrs 1 - - 1 

>65 yrs 1 - - 1 

Subtotal 3 - - 3 

3    <2 yrs 3 1 - 4 

  5 - 14 yrs 1 1 1 3 

 15 - 64 yrs 12 17 1 30 

>65 yrs 12 14 1 27 

Not Given - 1 - 1 

Subtotal 28 34 3 65 

4   5 - 14 yrs 2 - - 2 

 15 - 64 yrs 14 5 1 20 

>65 yrs 4 5 1 10 

Subtotal 20 10 2 32 

5    <2 yrs 1 - - 1 

  2 - 4 yrs 1 - - 1 

  5 - 14 yrs 1 - - 1 

 15 - 64 yrs 3 1 - 4 

Subtotal 6 1 - 7 

6A    <2 yrs 1 - - 1 

  2 - 4 yrs - 1 - 1 

 15 - 64 yrs 1 5 1 7 

>65 yrs 1 6 - 7 

Not Given - 1 - 1 

Subtotal 3 13 1 17 

6B   5 - 14 yrs - - 1 1 

 15 - 64 yrs - - 2 2 

>65 yrs 1 1 - 2 

Not Given - 1 - 1 

Subtotal 1 2 3 6 

6C    <2 yrs 4 1 1 6 

 15 - 64 yrs 11 7 3 21 

>65 yrs 7 25 3 35 

Subtotal 22 33 7 62 

7A  15 - 64 yrs 1 - - 1 

Subtotal 1 - - 1 

7C   2 - 4 yrs - 1 - 1 

  5 - 14 yrs - 1 - 1 

 15 - 64 yrs - 1 - 1 

>65 yrs - 2 - 2 
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Serotype Age Group  Western Central Eastern Canada 

Subtotal - 5 - 5 

7F    <2 yrs 3 4 5 12 

  2 - 4 yrs 1 4 1 6 

  5 - 14 yrs 3 6 3 12 

 15 - 64 yrs 21 83 7 111 

>65 yrs 11 32 7 50 

Not Given 1 1 - 2 

Subtotal 40 130 23 193 

8    <2 yrs 2 - - 2 

 15 - 64 yrs 10 7 2 19 

>65 yrs 5 2 1 8 

Not Given 1 - - 1 

Subtotal 18 9 3 30 

9A >65 yrs - 1 - 1 

Subtotal - 1 - 1 

9N  15 - 64 yrs 3 3 - 6 

>65 yrs 4 10 - 14 

Subtotal 7 13 - 20 

9V  15 - 64 yrs 1 1 - 2 

>65 yrs 3 3 - 6 

Subtotal 4 4 - 8 

10A    <2 yrs - 2 - 2 

  2 - 4 yrs 1 - - 1 

  5 - 14 yrs - 1 1 2 

 15 - 64 yrs 4 1 - 5 

>65 yrs 5 3 1 9 

Subtotal 10 7 2 19 

10B  15 - 64 yrs - 1 - 1 

Subtotal - 1 - 1 

10F  15 - 64 yrs 1 - - 1 

Subtotal 1 - - 1 

11A    <2 yrs 2 - - 2 

  2 - 4 yrs 2 - - 2 

  5 - 14 yrs 1 - - 1 

 15 - 64 yrs 6 8 - 14 

>65 yrs 7 8 - 15 

Subtotal 18 16 - 34 

11B  15 - 64 yrs 1 - - 1 

>65 yrs - 1 - 1 

Subtotal 1 1 - 2 

12F    <2 yrs 3 - - 3 

 15 - 64 yrs 24 16 - 40 

>65 yrs 6 4 - 10 

Not Given 2 1 - 3 

Subtotal 35 21 - 56 

13  15 - 64 yrs 1 - - 1 

>65 yrs - 1 - 1 

Subtotal 1 1 - 2 

14    <2 yrs 2 - - 2 

 15 - 64 yrs 4 - 1 5 
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Serotype Age Group  Western Central Eastern Canada 

>65 yrs 3 1 1 5 

Subtotal 9 1 2 12 

15A    <2 yrs 2 4 - 6 

  2 - 4 yrs 1 4 2 7 

 15 - 64 yrs 8 6 - 14 

>65 yrs 3 17 2 22 

Not Given 1 1 - 2 

Subtotal 15 32 4 51 

15B    <2 yrs 2 1 1 4 

  2 - 4 yrs - 3 - 3 

 15 - 64 yrs 1 1 1 3 

>65 yrs 1 7 2 10 

Subtotal 4 12 4 20 

15C    <2 yrs - 2 - 2 

  5 - 14 yrs - 1 2 3 

 15 - 64 yrs 1 2 - 3 

>65 yrs 1 3 1 5 

Not Given - 1 - 1 

Subtotal 2 9 3 14 

16F  15 - 64 yrs 6 7 1 14 

>65 yrs 1 10 - 11 

Subtotal 7 17 1 25 

17A  15 - 64 yrs 1 - - 1 

Subtotal 1 - - 1 

17F  15 - 64 yrs 1 2 - 3 

>65 yrs 5 4 - 9 

Not Given - 1 - 1 

Subtotal 6 7 - 13 

18B  15 - 64 yrs - - 1 1 

Subtotal - - 1 1 

18C   5 - 14 yrs 1 - 1 2 

 15 - 64 yrs 3 2 2 7 

>65 yrs 3 2 1 6 

Subtotal 7 4 4 15 

18F  15 - 64 yrs - 1 - 1 

Subtotal - 1 - 1 

19A    <2 yrs 9 7 5 21 

  2 - 4 yrs 4 3 2 9 

  5 - 14 yrs 2 2 1 5 

 15 - 64 yrs 20 23 5 48 

>65 yrs 25 29 5 59 

Not Given - 5 1 6 

Subtotal 60 69 19 148 

19F    <2 yrs 1 1 1 3 

 15 - 64 yrs 1 2 2 5 

>65 yrs 3 1 2 6 

Not Given - - 1 1 

Subtotal 5 4 6 15 

20  15 - 64 yrs 2 1 - 3 

>65 yrs 4 1 - 5 
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Serotype Age Group  Western Central Eastern Canada 

Not Given - 1 - 1 

Subtotal 6 3 - 9 

21    <2 yrs 1 - - 1 

  2 - 4 yrs - 1 - 1 

Subtotal 1 1 - 2 

22A  15 - 64 yrs - 1 - 1 

>65 yrs 1 - - 1 

Subtotal 1 1 - 2 

22F    <2 yrs 1 3 - 4 

  2 - 4 yrs - 1 - 1 

  5 - 14 yrs - 1 - 1 

 15 - 64 yrs 10 16 4 30 

>65 yrs 11 25 6 42 

Not Given 2 3 - 5 

Subtotal 24 49 10 83 

23A   5 - 14 yrs - - 1 1 

 15 - 64 yrs 1 3 - 4 

>65 yrs 4 5 3 12 

Subtotal 5 8 4 17 

23B   5 - 14 yrs 4 - 2 6 

 15 - 64 yrs 6 2 1 9 

>65 yrs 2 5 2 9 

Not Given 1 - - 1 

Subtotal 13 7 5 25 

23F  15 - 64 yrs 5 1 - 6 

>65 yrs - 3 - 3 

Not Given - 1 - 1 

Subtotal 5 5 - 10 

24F    <2 yrs - 1 - 1 

Subtotal - 1 - 1 

29   2 - 4 yrs 1 - - 1 

>65 yrs - 1 - 1 

Subtotal 1 1 - 2 

31  15 - 64 yrs 2 1 - 3 

Subtotal 2 1 - 3 

33A    <2 yrs 1 2 - 3 

  2 - 4 yrs 1 - - 1 

 15 - 64 yrs 1 1 1 3 

>65 yrs - - 1 1 

Subtotal 3 3 2 8 

33F    <2 yrs 1 1 - 2 

  5 - 14 yrs - 1 - 1 

 15 - 64 yrs - 11 - 11 

>65 yrs 3 2 1 6 

Subtotal 4 15 1 20 

34  15 - 64 yrs 2 2 - 4 

>65 yrs 1 - 1 2 

Subtotal 3 2 1 6 

35A  15 - 64 yrs 2 - - 2 

>65 yrs 1 - - 1 
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Serotype Age Group  Western Central Eastern Canada 

Subtotal 3 - - 3 

35B    <2 yrs 2 - - 2 

 15 - 64 yrs 1 4 - 5 

>65 yrs 2 2 - 4 

Subtotal 5 6 - 11 

35F  15 - 64 yrs 1 3 1 5 

>65 yrs 2 9 3 14 

Not Given 1 - - 1 

Subtotal 4 12 4 20 

37 >65 yrs - 1 - 1 

Subtotal - 1 - 1 

38 >65 yrs 2 - - 2 

Subtotal 2 - - 2 

NT    <2 yrs - 1 - 1 

  5 - 14 yrs - 1 - 1 

 15 - 64 yrs 2 6 1 9 

>65 yrs 3 3 - 6 

Not Given 1 - - 1 

Subtotal 6 11 1 18 

Total 423 585 116 1124 
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Appendix B: Emm and T-Types of Streptococcus pyogenes (Group A 
Streptococcus) reported by NML April 1 to December 31, 2010 

emm Type T-Type  Western Central Eastern Canada

 1 NT - 3 - 3 

T1 20 95 7 122 

Subtotal 20 98 7 125 

2 T2 3 7 1 11 

T2/28 - 4 - 4 

T28 - 1 - 1 

Subtotal 3 12 1 16 

3 NT 1 3 - 4 

T3 - 1 - 1 

T3/13/B3264 8 23 - 31 

Subtotal 9 27 - 36 

4 NT 1 3 - 4 

T4 8 22 3 33 

Subtotal 9 25 3 37 

5 NT - 1 - 1 

T5/27/44 - 2 - 2 

Subtotal - 3 - 3 

6 NT - 1 - 1 

T6 - 6 3 9 

Subtotal - 7 3 10 

9 T9 1 - - 1 

Subtotal 1 - - 1 

11 NT - 4 - 4 

T11 3 5 2 10 

T8/25/Imp.19 - 1 - 1 

Subtotal 3 10 2 15 

12 NT 1 3 - 4 

T12 8 40 1 49 

Subtotal 9 43 1 53 

13L T3/13/B3264 - 1 - 1 

Subtotal - 1 - 1 

15 T14 - 1 - 1 

Subtotal - 1 - 1 

18 NT - 2 1 3 

Subtotal - 2 1 3 

19 NT - 1 - 1 

Subtotal - 1 - 1 

22 NT 3 - - 3 

T12 - 1 - 1 

Subtotal 3 1 - 4 

25 NT - 1 - 1 

T1 1 - - 1 

Subtotal 1 1 - 2 

28 NT - 6 - 6 

T28 4 32 3 39 
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emm Type T-Type  Western Central Eastern Canada 

T28/8 1 3 1 5 

T3/13/B3264 1 - - 1 

Subtotal 6 41 4 51 

31 T8/25/Imp.19 - 1 - 1 

Subtotal - 1 - 1 

34 NT - 1 - 1 

Subtotal - 1 - 1 

36 NT 1 - - 1 

Subtotal 1 - - 1 

41 NT 1 - - 1 

T3/13/B3264 1 1 - 2 

Subtotal 2 1 - 3 

44 NT - 1 - 1 

T5/27/44 - 1 - 1 

Subtotal - 2 - 2 

48 T4/28 1 - - 1 

Subtotal 1 - - 1 

49 NT 2 2 - 4 

T14 2 4 - 6 

Subtotal 4 6 - 10 

53 NT 1 - - 1 

T3/13/B3264 1 - - 1 

Subtotal 2 - - 2 

56 NT 1 - - 1 

Subtotal 1 - - 1 

58 T2 - 2 - 2 

Subtotal - 2 - 2 

59 NT 2 2 - 4 

T11 8 7 - 15 

T8/25/Imp.19 - 1 - 1 

Subtotal 10 10 - 20 

60 T4 1 - - 1 

Subtotal 1 - - 1 

64 T8/14 - 2 - 2 

Subtotal - 2 - 2 

68 NT - 1 - 1 

T12 2 - - 2 

Subtotal 2 1 - 3 

71 NT 1 - - 1 

Subtotal 1 - - 1 

73 T3/13/B3264 1 7 - 8 

Subtotal 1 7 - 8 

75 T25 1 12 1 14 

Subtotal 1 12 1 14 

76 T12 - 2 - 2 

Subtotal - 2 - 2 

77 NT 3 1 - 4 

T13/28/9 - 2 - 2 

T2/8/25/Imp.19 7 - - 7 

T8/25/Imp.19 3 - - 3 

26 

National Laboratory Surveillance of S. pneumoniae and S. pyogenes  

Annual Summary 2010 


http:T8/25/Imp.19
http:T2/8/25/Imp.19
http:T8/25/Imp.19
http:T8/25/Imp.19


 
 
 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

emm Type T-Type  Western Central Eastern Canada 

Subtotal 13 3 - 16 

78 NT 1 - - 1 

Subtotal 1 - - 1 

81 NT - 1 - 1 

T3/13/B3264 2 2 - 4 

T8/25/Imp.19 1 - - 1 

Subtotal 3 3 - 6 

82 NT 2 1 - 3 

T5/27/44 9 7 - 16 

Subtotal 11 8 - 19 

83 NT 1 - 1 2 

T3/13/B3264 19 - - 19 

T8/25/Imp.19 5 - - 5 

Subtotal 25 - 1 26 

87 NT - 1 - 1 

T28 5 3 - 8 

Subtotal 5 4 - 9 

89 NT 1 7 - 8 

T11 - 4 - 4 

T3/13/B3264 14 53 2 69 

Subtotal 15 64 2 81 

90 T3/13/B3264 2 2 - 4 

Subtotal 2 2 - 4 

91 NT 1 1 - 2 

T28 1 1 - 2 

T28/8 - 1 - 1 

T8/25/Imp.19 - 2 - 2 

Subtotal 2 5 - 7 

92 TImp.19 - 5 - 5 

Subtotal - 5 - 5 

100 NT 1 - - 1 

Subtotal 1 - - 1 

101 NT 5 2 - 7 

T3/13/B3264 6 3 - 9 

T8/25/Imp.19 3 - - 3 

Subtotal 14 5 - 19 

102 NT 1 - - 1 

T3/13/B3264 - 2 - 2 

Subtotal 1 2 - 3 

114 NT 9 - - 9 

T3/13/B3264 4 2 - 6 

Subtotal 13 2 - 15 

115 T8/25/Imp.19 2 2 - 4 

Subtotal 2 2 - 4 

118 NT - - 1 1 

T3/13/B3264 - 3 - 3 

Subtotal - 3 1 4 

st0755 T3/13/B3264 1 1 - 2 

Subtotal 1 1 - 2 

st11014 T2/8/25/Imp.19 - 1 - 1 
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emm Type T-Type  Western Central Eastern Canada
 

Subtotal - 1 - 1 


st1389 T3/B3264/9 - 1 - 1 


Subtotal - 1 - 1 


st1731 T4 - 1 - 1 


Subtotal - 1 - 1 


st412 T1 - 1 - 1 


Subtotal - 1 - 1 


Total  200 433 27 660 
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