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RESULTS

ABSTRACT CONCLUSIONS

Background: The serotypes of S. pneumoniae circulating in Canada prior to the introduction of PCV-13 were assessed in the Baseline Figure 1. Serotype distribution of 800 S. pneumoniae in Canada by age group (<2 years, 3 to 16 years, 17 to 49 Table 1. Serotype coverage of PCV-13, PHIiD-CV and PCV-7 against current S. pneumoniae serotypes in Canada - : :
Epidemiology of Streptococcus pneumoniae Serotypes (BESST) study. Methods: 800 S. pneumoniae obtained from blood cultures and > ; P " The most common serotypes CerU|at|ng in Canada are 19A1 31 22F’ 41 51 and 11A.
. . : : _ _ years, and 250 years) collected between 2007 and 2009 Specimen Age group Serotype categorization Vaccine P value, . . e
respiratory specimens as part of CANWARD (an annual national surveillance study) between 2007 and 2009, inclusive were serotyped by the 70 source PCV13 PHID-CV PCV.7 PCV-13 Serotypes 5, 7F, and 19A were isolated S|gn|f|cant|y more frequenﬂy from bloodstream
Quellung method and susceptibility testing was performed with CLSI methodology. Results: Forty-eight different serotypes were observed. = =50 years (n=430) N 7 5 7 T T inf : h . . | _
The most common serotypes were 19A (9%), 3 (7%), 22F (6%), 4 (5%), and 5 (4%). Among children <2 years, serotypes 19A (23%) and _ 0 0 0 vs PCV-7 Infections than feSDIFatOFY sSpecimens (P < 0-001)- Converse Y, SerOtypeS 6A (P - 0-04),
15B (10%) predominated. Overall, 46%, 28%, and 20% of the strains belonged to PCV-13, PCV-10, and PCV-7 serotypes, respectively (P 17 to 49 years (n=240) : : 19F (p = 0_04)’ 23F (p = 0_02) and non-typeable isolates (p < 0_001) were more commonly
<0.001, PCV-13 vs PCV-7). Among blood culture isolates, 54%, 56%, 71%, 52%, and 52% of strains belonged to PCV-13 (overall, <2, 3-16, m3 to 16 years (n=70) All isolates Vaccine serotypes 371 464 220 275 160 20 <0.001 . )
17-49, and 250 years, respectively). Selected antimicrobial susceptibilities are portrayed in the table below by PCV-13 serotype coverage. 60 (n=800) Vaccine-related serotypes 87 109 180 225 177 221 <0.001 observed from respiratory specimens.
Antimicrobial Agent (CLSI interpretative criteria) % Susceptible (All/ Blood/ Respiratory) m <2 years (n=60) Non-vaccine serotypes 342 428 400 50 463 57.9 <0.001
PCV-13 serotypes PCV-13 -related serotypes Non- PCV-13 serotypes < 2 years (n=60) Vaccine serotypes 28  46.7 11 183 4 6.7 <0.001 . . . . - . .
Penicillin (meningitis) 74179768 87/83/90 86/96/79 Vaccine-related serotypes 7 117 2o 367 21 35 0.005 The first 6D isolate in Canada was identified in this study.
Penicillin (nonmenigitis) 98/99/97 100/100/100 99/100/99 Non-vaccine serotypes 25 417 27 45 35 58.3 0.1
Ceftriaxone (meningitis) 97/99/95 100/100/100 99/100/99 3-16 =70 Vacci 39 55.7 21 30 17 24.3 <0.001 i i i .
Cetrdone (ronmenigis) so100159 010010 si00s >0 O ) e relaton cerotypes s 129 55 320 53 99 0008 Circulating serotypes are age-dependent. Common serotypes in children < 2 years
S EIE Non-vacci 22 314 26 37.1 30 42.9 0.2 i 0 0 0 0 0 0
Levofloxacin 100/100/99 100/100/100 99/100/97 17— 49years V;)(r:lc\i/r?;:g:gfyeprg;ypes 105 429 = 30 a1 171 0,000 included 19A (23.3%), 15B (10.0%), 7F (6.7%), 23A (6.7%), 5 (5.0%), 19F (5.0 _/0)1 22F
oxycycline (interpreted with tetracycline breakpoints © N . 115 47.9 128 53.3 161 67.1 0.001 2 L : < : e
Multi-drug resistance (MDR, = 3 antimicrobial classes) was observed with serotypes 9V (6%), 15A (5%), 19A (9%), 19F (6%), 22F (2%), and o > - 0 yaccme serolypes - Slgnlflcantly more frequently from children < 2 years than from individuals of all other age
) . ) - 7] 250 years (n=430)  Vaccine serotypes 201 46.7 116 27 98 22.8 <0.001
23F (11%). 88% of the MDR isolates were PCV-13 serotypes. Conclusion: The BESST study demonstrates that PCV-13 will provide good s Vaccine-related serotypes 49 114 95 221 95 291 <0.001 groups. The most common serotypes among children 3 to 16 years of age were 19A
gg\slg;%iilgfsthncéﬁ:nlig?ig% i g;ﬁggw;mae strains in Canada. Importantly, PCV-13 serotypes encompass the majority of antimicrobial non- g Non-vaccine serotypes 180 41.9 219 509 237 55.1 <0.001 (15.7%)’ 4 (7.1%)’ 3 (5.7%)’ 6C (5.7%), 15B (5.7%)’ 15C (5.7%)’ and 22E (5.7%). Among
€30 | oo Ve relaton serotypes P oL 28 oo e adults aged 17 to 49 years, the predominant serotypes were 5 (8.8%), 4 (5.8%), 3 (5.4%),
B ACKG ROU N D < (n=400) Non-vaccine serotypes 147 368 177 443 232 58 <0.001 8 (5.4%), and 22F (5.4%). The most commonly observed serotypes among individuals
= & REr (=) x:ggmzf:l;ggzzmwpes 223 546;31 194 33121 13; 37431 <g-8(2’1 aged 50 years and older were 3 (9.1%), 19A (7.9%), 22F (6.5%), 11A (5.6%), and 19F
In the early 2000s, pneumococcal conjugate vaccines were approved for use and included =1 A r— TR R n oo 000 (5.:3%).
’ 3 - 16 years (n=38) Vaccine serotypes 27 71.1 15 39.5 11 28.9 <0.001
i i i i i i i i i - Vaccine-related serotypes 2 5.3 12 31.6 12 31.6 0.006 . . . .
in the routine |r_1fant immunization sc_hedules in Canada and in the Umted States._ A seven I Non_vaccineserowpeysp e o e e o o Overall, 46.4%, 27.5%, and 20% of the currently circulating S. pneumoniae serotypes in
valent formulauon (F’CV—7) was the first approved pneumococcal conjugate vaccine. Theo7 10 L 11 i i 17 - 49 years xa“?“e serotypes tlig 582-25 ii gg i% 127;/ <%-0201 Canada are included in PCV-13, PHIiD-CV, and PCV-7, respectively. The enhanced
o =122 accine-related serotypes o o 9% o . . o
ifezg\t,ﬁi?fe'gﬂgsri% (|:r:) (I;C;?/di?SéA{;SzEzi F?[\)/) I%]4N$:3§A 1n?;i ss:lﬁiclzg?eunn:i(: r:‘g{t:rrlr]oge[ 1t]han 80% I 1 (n=122) A Serowpeysp PR =0 anz e 68.9 <0.001 coverage provided by PCV-13 is most notable for blood culture isolates (PCV-13: 54.3%
: 250 years (n=199)  Vaccine serotypes 103 51.8 56 281 41 20.6 <0.001 versus PCV-7: 19%, P < 0.001), especially among children < 2 years of age (PCV-13:
Dramatic decreases in the incidence of IPD were observed subsequent to the introduction 0 " I I [ \N/accine-f?'ated S:—;pres gi 31712 ;‘Z i;‘-g 14099 522 <%‘201 56.1% versus PCV-7: 7.3%. P < z) 001p) Y J Y g€
o E o o o o o B on-vaccine serotypes 0 0 0 0 " " " 1 " "
of PCV-7, patrticularly in young children but also in individuals 5 years of age and older, 0 R T R B L I T T T I L T Respiratory Vaccine serotypes 154 385 89 223 84 21 <0.001
demonstrating considerable herd immunity [1, 2]. Despite the success of PCV-7, the e S CEEer P e et s TR T T RNRRRE T Yo T a8 T T isolates Nommeaine corouper e s aa o S S By serotype, the multi-drug resistant isolates observed were as follows: 8 of serotype 9V, 2
o o _ 3 o o - (n=400) on-vaccine serotypes o o o o ] - 2
incidence of IPD caused by non-PCV-7 serotypes subsequently increased, particularly due DOV <2 years (n=19) __ Vaccine serotypes 5 263 2 105 1 53 0.2 of serotype 14, 1 of serotype 15A, 6 of serotype 19A, 3 of serotype 19F, 1 of serotype 22F,
to 19A strains [3]. Vaccine-related serotypes 5 263 8 421 v 368 0. 2 of serotype 23F, and 1 non-typeable strain. Accordingly, 87.5% of the multi-drug
In order to enhance the protection provided by the pneumococcal conjugate vaccines, new G Non-vaccine serotypes S 474 S 414 1L 57.9 0.5 : :
f tione. v b F(’j I dp' udi yh 18 I ine ( FJ> Hg'D . e e ) RS 12 375 6 188 6 188 01 resistant S. pneumoniae were serotypes covered by PCV-13.
ormulations have been developed including the 10-valent vaccine iD- , compose o _ o o _ - Vaccine-related serotypes 7 219 11 344 11 34.4 0.3
of the PCV-7 serotypes plus 1, 5, and 7F, and the 13-valent vaccine (PCV-13), composed Table 2. Antlmlcrob_lal susceptibility of S. pneumoniae isolates from 2007-2009 in Canada stratified by PCV-13 Non-vaccine serotypes 13 40.6 15  46.9 15 46.9 0.6
. coverage and specimen source 17 — 49 years Vaccine serotypes 39 33.1 21 17.8 20 16.9 0.004
of the PHID-CV serotypes plus 3, 6A, and notably 19A. rtimicrobial Agent (LS % Susceptible (n=118) Vaccine-related serotypes 12 102 23 195 21 17.8 0.09 AC K N OWL E DG M E NTS
1 H 1 H d ntmicro .Ia gen. S i All Serot PCV-13 Serot PCV-13-related Non- PCV-13 Serot Non-vaccine serotypes 67 56.8 74 62.7 77 65.3 0.2
The purpose of this study was to assess the C|rculat!ng serotypes of S pneumoniae from interpretative criteria) Specimen S Sooupes ORI e TR T TRy et = - Yo
all age groups in Canada between 2007 and 2009, prior to the introduction of PCV-13. S G " Vaccine-related serotypes 27 117 46 19.9 46 19.9 0.02 . . N . .
Penicillin (iv, meningitis) yp h d funded by th f b d Pf d
Al 80.8 74 87.4 86.1 Non-vaccine serotypes 106 45.9 125 541 128 55.4 004 This study was funded in part by the University of Manitoba and Pfizer Canada. .
MATE R IA L S M ETH O DS E{':S"O:ramr 829 s o33 8 Table 3)AnNGmicrobial susceptibility of S. pneumoniae isolates with serotypes included in PCV-13 and common non- The authors acknowledge the technical expertise Averil Griffith at the National Microbiology Laboratory —
& T T Tt patany - - vaccine serotypes (n = 20) from CANWARD 2007-2009 Public Health Agency of Canada in Winnipeg, Manitoba, Canada.
All 98.6 97.7 100 99.1 Serotype % Susceptible MDR
. . . Blood 99.2 98.5 100 100 a Clari L Pen (Non- Pen (M CTR (Non- CTR (M TMP-SMX D 2/23b
Bacterial Isolates. S. pneumoniae isolates were collected as part of the CANWARD Respiratory 08 96.8 100 98.5 g"(,)1248) 8 T = (182 men ei_‘,ﬁ_ge”’ (188 men 1éoen) 100 o S R EFE R EN CE S
study (an annual national surveillance study) from patients in 15 tertiary-care centres Ceftriaxone (meningitis) Al 981 96.6 100 901 4 (n=37) 89.2 100 100 100 100 100 100 97.3 0/0
across Canada between 2007 and 2009, inclusive [4]. Eight hundred isolates (400 Blood 99.5 99 100 100 2 /i"(=352)4) 5122 igg igg j‘l‘-j igg igg ;gg igg g; 8
o o o o i n= o o o 5 q 0
respiratory isolates and 400 blood culture isolates) were randomly selected for this study. Ceftiaxone (nonmeningite) h o7S 7 100 % iy A - o - - - - e 53 - 1. J.A. Bettinger, D.W. Scheifele, J.D. Keliner, S.A. Halperin, W. Vaudry, B. Law et al., The effect of
Antimicrobial Susceptibility Testing. Antimicrobial susceptibility testing was performed A:I ; 99.5 99.4 100 99.4 7F (n=21) 100 100 100 100 100 100 100 100 0/0 routine vaccination on invasive pneumococcal infections in Canadian children, Immunization
: : _— . B 100 100 100 100 = itori i - i -
using the broth microdilution method recommended by the Clinical and Laboratory R:SOpiratory 99 98.7 100 99 2,5”(n2_22)0) 188 188 188 188 188 188 188 188 8;8 Monitoring Prc_)gram’ IS TR Véccme 28 (20.10)’ S 2.130. 2136, : —
Standards Institute [5]. Custom-designed broth microdilution panels were prepared in- Clarithromycin N 0 o oL . oV (n=16) 875 100 87.5 125 100 03.8 6.25 100 438/63 2 Cfe”:?lrj‘ for D_'tshee;se Icort‘tro' and Preverl't'on .(CDtC)’ Direct and '.nd.';ea Eﬁeft.s of routine yacenator
: : : . . : : : : of children with 7-valent pneumococcal conjugate vaccine on incidence of invasive pneumococca
house with cation-adjusted Mueller-Hinton broth with 5% laked horse blood and St o 862 043 867 1A (n=34) 82.4 97.1 100 97.1 100 100 941 97.1 0/0 ! : P Jug P
. . . . . Respi 74 e 14 (n=19) 52.6 04.7 100 73.7 100 84.2 84.2 89.5 105/0 disease — United States, 1998-2003, MMWR Morb Mortal Wkly Rep 54 (2005), pp. 893-897.
antimicrobial agents obtained as laboratory-grade powders from their respective _ ST 9 S el 2k 5 : ' : ' ' : ' . ) : . . o
. . . . i Levofloxacin 15A (n=20) 40 100 95 60 100 100 100 40 0/5 3. National Advisory Committee on Immunization, Update on the use of conjugate vaccines in childhood,
manufacturers or from Sigma-Aldrich (Oakville, Canada), as required. The minimum All 99.2 99.7 100 98.5 158 (n=24) 66.7 100 100 87.5 100 100 91.7 100 0/0 Can Commun Dis Rep 36(ACS-12) (2010), pp. 1-21.
inhibi i i - ' Blood 100 100 100 100 18C (n=14 100 100 100 100 100 100 85.7 100 0/0 ’ o .
inhibitory Concentr_anor_‘S (MICs) were interpreted b_ased on CLSI MlO(_) S21 breakpoints. _ | Respiratory 98.5 99.4 100 97.4 oA E::68; 618 100 926 50 985 956 69.6 8.8 Ryt 4. G.G. Zhanel, H.J. Adam, D.E. Low, J. Blondeau, M. DeCorby, J.A. Karlowsky et al., Antimicrobial
SerOpre Dete_rmlnatlon. The serotype of ea_Ch isolate Wag_deter_mlned by .the Quellung ;n?eth(iﬁnm- | N . o1 03 o0 19F (n=35) 79.4 100 100 676 971 91.2 824 79.4 29/57 susceptibility of 15 644 pathogens from Canadian hospitals: results of the CANWARD 2007-2009
reaction following standard methodology [6] using type specific antisera obtained from the Hhametorazoe S 65,7 83,6 g ] 20F (n=48) 9338 100 97.9 95.8 97.9 97.9 95.8 100 0/21 study, Diagn Microbiol Infect Dis 69 (2011), pp. 291-306.
Statens Seruminstitut (Copenhagen, Denmark). Infrequently observed serotypes were i I_ Respiratory 83.2 732 96.1 87.7 ;2’; E":ig 222 188 ;;"; 6;52 igg 81;"; 222 19000 0%85 5. Clinical and Laboratory Standards Institute. Performance standards for antimicrobial susceptibility
- - B B . oxycycline (interpreted with n= . . . . . . 5 5 . . . i
confirmed at the National Microbiology Laboratory — Public Health Agency of Canada. etracyoyle breakpoints) Al B o 96.5 92.9 33F (1=22) 77 100 100 90.9 100 100 o1 100 0@ testing. _TwentY-flrSt lnformatlonél supplement. DL IEE 4 L00-20L. Wiyine, Bar ClES 20,
Statistical Analysis. Statistical significance was evaluated by two-tailed Chi-squared ilood : gi‘; ggg 19040 gg; NT (n=25) 48 84 96 36 100 9 64 68 410 6. R. Austrian, The quellung reaction, a neglected microbiologic technique, Mt Sinai J Med 43 (1976),
. . y . espiratory o . . an wi ibili i B i- i icilli 2 + i i i vofloxaci Vi i im- Xaz -
analysis or Fisher’s exact test, as appropriate. T e O T e pp. 699-709.
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