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The introdu_ction of Prevnar® (PCV?_), a 7-va|_en_t pnc_aumococcal Table 1. Antimicrobial susceptibilities of the ten most commonly collected serotypes, PCV13 Table 2. Annual rate of
conjugate vaccine, was effective in reducing systemic infections due to serotypes and all isolates of S. pneumoniae collected in SAVE 2020 MDR-S. pneumoniae
Streptococcus pneumoniae in children as well as reducing the incidence . (SAVE 2011-2020)
of recurrent upper respiratory tract infections in children [1, 2]. However, % Susceptible
the emergence of non-PCV7 S. pneumoniae serotypes in Canada, Serotype % Study a 0
particularly multidrug-resistant (MDR) strains was of significant concern. (N%) PEN PEN CRO CRO CLR LVX  SXT ~ DOX  MDR | |year N Yo MDR
Subsequently, newer pneumococcal conjugate vaccines were developed (iv, M) (iv, NM) (M) (NM) 5011 1362 85
\[/)vith Otlenhancefl serotype coverage, i_r;_clulding IPrc_avnarf>13 (F;CV1?1)é/Ihe 4 (135/ 135) 99.3 100 100 100 859 100 985 867 1Ll | |55 1230 6.8

roader serotype coverage and critical inclusion of serotype in :
PCV13 offers an important advancement in the protection of Canadian 3 (115/ 115 100 100 100 100 0.4 100 94.8 89.6 3.5 2013 1099 5.9
children against invasive S. pneumoniae infections. Current 8 (87/85) 98.8 100 100 100 100 100 98.8 98.8 0 2014 1219 3.9
immunization guidelines recommend the routine use of PCV13 in 9N (75/ 75) 97.3 100 100 100 97.3 100 93.3 96.0 2.7 2015 1215 57
Canada_ [3 4]. The predominant serotypes and their an_timicrobial 22F (66/ 66) 08.5 98.5 98.5 98.5 50.0 100 93.9 95.5 4.5 2016 1227 3'9
e 5. preumonias. Seroyping and Antmicrobial Susceptbiity: | L2+ (3% 5% 92 100 100 100  49.1 100 655 636 255 lp5);  ygy 67
Assessment for Vaccine Effectiveness in Canada (SAVE) study began in 20 (46/ 46) 100 100 100 100 95.7 100 91.3 93.5 2.2 2018 1882 6.5
2011 to assess the S. pneumoniae serotypes and their antimicrobial 15A (40/ 28) 28.5 100 82.1 100 25.0 100 96.4 25.0 64.3 2019 1849 76
susceptibility patterns in Canada after the introduction of the PCV13 19A (37/ 37) 59.5 70.3 70.3 91.9 37.8 100 62.2 62.2 37.8 2020 1048 9'4
\éaccine. C;rcl)airiges(;nzs(()azrgtype distributiondand muI;[idrug rhesistanlce_ ratesf 33F (33/ 33) 100 100 100 100 15.2 100 18.2 90.9 6.1 Pvalue .

etween an were assessed to evaluate the evolution o -

- : : . . PCV13 (360/ 360) 92.5 96.1 95.6 98.9 81.1 100 89.2 85.3 11.5

serotypes and antimicrobial resistance subsequent to the introduction of (2011-2020) 0.11
PCV13 in Canada. All SPN (1073/1048) 90.1 98.6 96.9 99.5 76.7 99.9 85.6 88.4 9.4 2 N for which complete suscepiibility

M, meningitis; NM, nonmeningitis; PEN, penicillin; CRO, ceftriaxone; CLR, clarithromycin; LVX, levofloxacin; SXT, trimethoprim- testing data available

o sulfamethoxazole; DOX, doxycycline.
M a'[el’ I al S an d M et h 0O d ) *N isolated / N with complete susceptibility data

Isolate Collection

S. pneumoniae isolated from sterile sites are forwarded from the 300
Canadian public health laboratories [Canadian Public Health Laboratory B SAVE 2011
Network (CPHLN)] to the Public Health Agency of Canada — National
Microbiology Laboratory (PHAC-NML). Through a collaboration between 250 W SAVE 2020
the Canadian Antimicrobial Resistance Alliance (CARA) and PHAC-NML,
and subsequent to the permission of the select submitting CPHLN sites § §
(as detailed in the acknowledgments), the S. pneumoniae isolates were o o
forwarded to CARA. A total of 14,138 invasive S. pneumoniae isolates 200 VAN Vi i
from across Canada were included in the SAVE study as part of this - o e S
collaboration (Jan. 1, 2011 — Dec. 31, 2020) with 1073 collected in 2020. 3 p
g . A . o o
Antimicrobial Susceptibility Testing 150 o X
Antimicrobial susceptibility testing was performed using custom g S oS
designed in-house manufactured antimicrobial susceptibility panels using 3 8_
CLSI method_s [4]. MICs were determin_ed_ by the broth_microdilution 100 § ;YD_ o o = o -
method and interpreted utilizing CLSI criteria [4,5]. MDR-isolates were N N a S S 3 S S 3 g
defined as resistant to 23 antimicrobial classes (penicillin MIC = 2 pg/mL). Q Q e g 2 < < Q © <9 o
. o o o o o o o o O o
Serotyping I [ oy v Y v I L I
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Serotyping was performed using the Quellung reaction using pool, 50
group, type and factor commercial antisera (Statens Serum Institute,
Copenhagen, Denmark) and supplementary molecular serotyping was I I I II II I II II I I I I
performed with the US Centre for Disease Control's PCR multiplex method 0 I I i I I I II Il -I I| S I | O T TR TR B
(http://www.cdc.gov/ncidod/biotech/strep/pcr.htm). Isolates for which a $ W % % = 0 W < WL < ¥ < L m U O m % <« @0 W A O O L W ox o % % % — o
serotype was not determined by PCR and a Quellung reaction was not “ A E RO Nt Yaogfgoeaduyggoungounnr~smonolr NI I LA
observed were confirmed as S. pneumoniae by rpoB gene sequencing. ) A _ L L - . . -~
Statistical Analysis Figure 1. S. pneumoniae serotype distribution in 2020 compared to 2011 (for serotypes with 250 in total)

Trends in the proportion of serotypes and rates of MDR-S. pneumoniae
throughout the study were assessed for statistical significance using the Table 3. Demographics of the common (N25) MDR-S. pneumoniae serotypes

Cochran-Armitage test. in Canada (2020)
Results Serotype o i . Age Cgroup (years) Region
(N) 910N 0<1 1«2 2<6 18-<50 50-<65 265 Total

Proportion of SAVE Isolates Contained in PCV13 <18

In 2020, 33.6% of the S. pneumoniae collected as part of SAVE were 15A (18) West 3 2 5
serotypes contained in PCV13. Slight regional variation of serotypes was Central 1 1 5 3 10
noted as 40.4%, 32.0% and 22.1% of the isolates were PCV13 serotypes b
in the West, Central and Eastern parts of Canada, respectively. Variability East 2 2
in the proportion of S. pneumoniae contained in PCV13 by age group was 4 (15) West 0
also noted: 36.8% in 0-<1 year, 17.6% in 1-<2 years, 29.2% in 2-<6 years, Central 1 4 6 3 14b
18.8% in 6-<18 years, 44.2% in 18-<50 years, 37.2% in 50-<65 years and East 0
22.4% in 265 years.
Multidrug Resistance 12F (14) West 0

In 2020, multidrug resistance was noted in the following serotypes (% Central 6 6 2 14
of serotype isolates demonstrating MDR patterns): 3 (3.5%), 4 (11.1%), 7C East 0
(7.1%), ON/V (2.7/14.3%), 11A (3%), 12F (25.5%), 13 (66.7%), 14 (80.0%),
15A (64.3%), 18C (10.0%), 19A/F (37.8/25.0%), 20 (2.2%), 22F (4.5%).  |L9A (14) West 3 2 5
23A (14.3%), 33F (6.1%), 34 (7.7%), 35B/D (10.3/66.7%). Of the MDR- Central 1 1 2 4 8
isolates collected, 45.5% (45/99) were PCV13 serotypes. East 1 1

Of the 99 MDR-S. pneumoniae in SAVE 2020, 51 (51.5%) isolates
were resistant to 3 antimicrobial classes, 34 (34.3%) were resistant to 4 19F (6) West 1 1 1IN
antimicrobial classes, 13 (13.1%) were resistant to 5 antimicrobial classes Central 2 2 1 S scll| NXO
and 1 (1.0%) was resistant to 6 antimicrobial classes. The most common East 0 i) TR aeF
MDR phenotype demonstrated resistance to clarithromycin, clindamycin, ;West ('Sislf\lats\newa(;, M;mitc(;jbf);bCedntral (Ontario, Quebec); East (Prince Edward Island, Nova Scotia, New Figure 2. Serotype distribution of MDR-

i = . i = runswick, Newroundiana an apraaor). . .

and doxycycline (n=24; predominantly serotype 154, n=12). bpatient age unknown for 1 MDR serotyp)>e 15A and 1 MDR serotype 4 isolate. S. pneumoniae in Canada’ 2011-2020 (N = 902)
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identified serotypes in 2020. The vaccine effectiveness of serotype 3 is lower than the other serotypes in PCV13 [6]. The SAVE
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