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ABSTRACT INTRODUCTION RESULTS

Background: There is limited knowledge of serotypes causing noninvasive In 2000, 7-valent pneumococcal conjugate vaccine (PCV7) was introduced into e The percentage of PCV7 serotypes remained stable over time (approximately 5%; Table 1. Distribution of Serogroups/Types of Noninvasive S pneumoniae Collected During e Allisolates were susceptible to vancomycin and linezolid (data not shown), and the overall * This 4-year longitudinal study indicates a stable
pneumococcal infections in adults. This study reports serotype distribution and the infant immunization program in the United States, and a marked decline in P=0.953), and 19F accounted for the majority of PCV7 serotypes (64.6%; 95/147; 200220 2l i clliNIECISiates — penicillin (parenteral susceptible breakpoint [non-meningitis|; <2 pg/mL) and ceftriaxone (8.6%~5.5%) but persistent presence of PCV7 serotypes
susceptibility profiles of S. pneumoniae causing infections and recovered from the incidence of invasive pneumococcal disease (IPD) was documented among Table 1). Serogroup/Type* = 201'2,“’) YYe;ro" S All Years nonsusceptibility rates were 10.3%-15.0% and 7.7%-109%, respectively (Table 3). i 1 19F . IPD dults in th
non-sterile sites in adult patients in the USA (2009-2012). children <5 years old."? Further evidence also demonstrated reduction of IPD e Overall PCVI3 declined (P=0.007) A d - | £ 7 PCV7 25 (4.6) 38 (5.5) 47 (5.0) 37 (5.0) 147 (5.0) e When th - L vred by th  breakoo " (m?m ) 4 ) causing non- a.mong aduits in fné
o | among the adult population following infroduction of PCVZ, which has been verall, serotypes declined (P=0. ). ecrease In the prevalence o 19F 15 (2.7) 24 (3.5) 31 (3.3) 25 (3.4) 95 (3.2) en t .e penicillin susceptiobility was ana yzg ”yt e oral breakpoint (susceptible United States. Of note, apprommately 30% of PCV7
Methods: 2,927 S. pneumoniae isolated from adult patients (>18 years of boted on of ! | colonization . i (P=0.013) and 6A (P=0.010) was noted, whereas 19A (P=0.089) was less frequently 18 (18A/18B/18C/18F) 3(0.5) 2 (0.3) 0 (0.0 2 (0.3) 7 (0.2) breakpoint; <0.06 pg/ml), overall nonsusceptibility rates were between o 0 o
L , , , attributed to a reduction of nasopharyngeal colonization in vaccinated children , , N/ 3(0.5) 00.0) 5 (0.6) 2(0.3) T (04 o - , strains were isolated from the 18-49 (31.3%) and 50-64
age) seen/hospitalized in 50 centers located in the nine USA Census regions. iindirect or herd effects).? The decline in IPD among children <5 years old was detected in 2012 compared with 2009-2011 (Table 1). " 10 5 103) 204 2103) 003 38.3%-46.3%, and high rates were noted for PCV7 (19F), PCV13 (19A), and o .
Isolates were recovered mostly (87.0%; 2,547/2,927) trom lower respiratory : » L. mong year 23F 2 (0.4) 4 (0.6) 2(0.2) 3(0.4) 11 (0.4) nonvaccine (6C/6D, 23A, 15A/15F, 23B, and 35B) serotypes. PPSV23-nonPCV13 (29‘9 /°) age groups, but these serotypes were SI'ghﬂy
, , , accompanied by a sustained decline in hospitalizations for pneumonia among e When the PCV7 and PCV13 serotypes were analyzed by age group, PCV7 - o - - p
tract specimens. Serotyping was performed by cpsB sequencing, and . o Y Y y g€ group, 14 000) 4 (0.0 1 (0.1 2003 70.2) serotypes showed lower nonsusceptibility rates for oral penicillin, except more common in patients >65 years of age (38.8%).
mul’riplex PCR Serotypes 6A/6B and 7A/7F were differentiated by children <2 years old ’rhrough 2009, as well as among the adult pOpUlCITIOﬂ. Serotypes were more Commonly isolated from pqhents >65 years of age (388%) 4 0 (0.0) 2 (0.3) 3 (0.3) 1 (0.1) 6 (0.2) for .|5B/.|5C
. , , , - o .
Quellung. Susceptibility testing applied CLSI methods (M07-A9) and In 2010, 13-valent pneumococcal conjugate vaccine (PCV13) replaced PCV7 compared with patients aged <65 years (29.9%-31.3%; Table 2). PC]VQ]E 1585 ((]365 65)) fg?? ﬁ’ﬁg ?}Z (8?}']8)) 29110 ((1228'22)) fo; ﬁ’ﬁg} ST T T f Noninvasive S .2 According to Subiect * The overdll Prevalence of PCV13 serotypes showed
interpretations (M100-S24). in the United States, and emerging data for PCV13 have been consistent e The PCV13 serotypes were identified in similar overall proportions across the age 3 50 (9.1) 60 (8.7) 84 (8.9) 64 (8.9) 258 (8.8) SR AlgserlG:o:jopnI;uri:gcc;aeo9Zggi2oin fﬁ';"bﬁ?fé‘éesmﬁﬁi"m""'“ S signs of decline. The Prevalence of serotype 19A
Results: Prevalence of PCV7 serotvoes remained stable over the fourvear with earlier reports for PCV7. These emerging data have indicated rapid and groups (32.8%-33.9%). A decline in the proportion of PCV13 serotypes over time ZZ ﬂ 88 232((()3-3)) Q;g-;;) 153(8-77) ) 523(2) %Q Vaccine Type® by n (%) by Year remained elevated overall (15.3%), and this was the
tud y d (4.6 - 5.5%; P=0 953)yp f ted by 19F (64 6°/y significant reductions in the incidence of IPD among children <5 years old, (from 37.4% in 2009 to 30.0% in 2012) was observed in patients 65 years of age 1 00.0] 00.0] 000 000 000 Age Group, y 2009 2010 2011 2012 All Years i ° re
SIYAly PEHOGR.0 = 9,070, F=V.799), MOSTy TEPresenied By e especially in reducing diseases caused by serotypes 19A and 7F. In addition 5 0(00) 0(00) 0(00) 0(00) 0(00) PCV7 2> (4.6) 38 (5.5) 47 (5.9) 37 (5.0) 147 (5.0) redominant serotype detected during each year.
of PCV7). Overall, PCV13 serotypes were identified in 32.7% of samples P Y J Y yP ' (Table 2) 18-49 7 (28.0) 9 (23.7) 16 (34.0) 14 (37.8) 46 (31.3) :
-oor / CrOTYP o PSS, these emerging reports described clear evidence of indirect effects of PCV13 , . , , PPSV23-nonPCV13 134 (24.4) 172 (25.0] 229 (24.3) 197 (26.4) 732 (25.0) | ' ' ' ’ However, a decrease in 19A prevalence (12.2%)
dechnln from 33.7 = 35.5% in 2009 — 2011 to 28.2% in 2012 (P=OOO7), Wlfh . . . 6 . e Serotvpes Confqmed W”‘hm fhe 23_V0|en1' neumococcql Ol chchqnde vaccine 50-64 11 (44.0) 10 (26.3) 16 (34.0) /7 (18.9) 44 (299) - - -
9 11A/11D 34 (6.2 41 (6.0 49 (5.2 44 (59 168 (5.7
S ) use in children and in all adult age groups.® Moreover, studies demonstrated yP P POTY / (6.2) (6.0 (5.2) (59) (5.7) 7 580 ] 130 was noted in 2012 compared with previous vears
a significant decrease in serotypes 7F (P=0.013) and 6A (P=0.01). Percentages nif v reduced hosoital admissi d by IPD and PD in child (PPSV23) but not present in PCV13 (PPSV23-nonPCV13) did not change in 22A/20F 31 (5.6) 36 (5.2) 49 (5.2) 35 (4.7) 151 (5.2) 209 /7 (28.0) 9 (50.0) 15 (31.9) 16 (43.2) 57 (38.8) 2 & Y
of 19A remained constant (15.8 — 17.1%) during 2009-2011, dropping to 12.2% significantly reduced nospital admissions caused by L and non-iF in chicren | the 4 Among PPSV23-nonPCV13 serot 15B/15C 15 27) 36 (52 47 59) 47(6.3) 145 (50) (15.8%-17.1%). Serotypes 7F and 6A decreased in
. ' ' 9 <V~ » GTOPPINY ' <5 years old, as well as in some adult age groups, 2 years after introduction of prevaience over e 4 years. Among -non SEIOTypes, serogroup 17F 14 (2.6) 11 (1.6) 15 (1.6) 11 (1.5) 51 (1.7) PCV13 195 (35.5) 232 (33.7) 319 (33.8) 210 (28.2) 956 (32.7) .
Y , ge groups, 2y . . .
in 2012 (P=0.089). PPSV23-nonPCV13 showed similar overall percentage PCV13 in the United States.” 15B/15C increased in occurrence over time (P=0.010; Table 1). However, the 10A 13 (2.4) 6 (09) 20 (2.1) 11 (1.5) 50 (1.7) 18-49 64 (32.8) 74 (319) 118 (37.0) 68 (32.4) 324 (339) prevalence over fime, and no chcmge was observed
rates; however, serogroup 15B/15C increased from 2.7 to 6.3%; P=0.010. frequency of the PPSV23-nonPCV13 serotypes decreased steadily among the :';F/ (;L3A = ]72 ((]2532)) 2:((]322)) ?Z gg)) ?12 ﬁi)) iﬂ ﬁj)) 50-64 58 (29.7) 82 (35.3) 99 (31.0) 79 (37.6) 318 (33.3) for other PCV13 serotypes.
The proportion of non-vaccine serotypes increased gradually during the study The diagnostic assays available for the detection and determination of 18-49 population age group from 39.6% in 2009 to 29.4% in 2012 (P=0.035; : /33A/ 07 105 500 505 004 >65 73 (374) 76 (32.8) 102 (32.0) 63 (30.0) 314 (32.8)
period (P=0.044), particularly for serotype 35B (from 3.6% in 2009 to 8.2% pneumococcal serotypes in noninvasive community-acquired pneumonia are Table 2). 20 2 (04) 6 (09) 3 (0.3) 9 (1.2 20 (0.7) .
in 2012; P=0.001). Overall, susceptibility rates for penicillin (up to 83.8%; MIC, limited. As a result, information about the serotypes causing non-IPD and the . . . . 12F/12/44/46 204 2003 (A) 1 0) 602 Pps]\zjgf PV ]53; (22;2)1) 1252 ((5755) 27259(22245)’) ]:97 ((22;):;) Zg; gii; The. refults shown here suggest the presen.ce of
<2 pg/ml) and clindamycin (up to 81.1%) increased over the period when tested dynamics associated with serotypes and infection/colonization are also limited. ° OV?“’”/ the proportion of nonvaccine serotypes increased gradually during the study Nonvaccine! 207 (377) 271 (394) 374 (39.6) 324 (43.4) 1176 (40.2) oy 5539 29 285 7339 5380 26 339 an me"'ed' effed of PCV13. However, continued
against PCV7 and 19F serotypes; while serotype 19A demonstrated decreasing Studies using recently developed serotype-specific urinary antigen detection per.lod (P=0.044; Tab!e 1). An (ncrease in the occurrence of serotype 35B was 6c/6D 2 (8.9 199 54169 24172 205167 =65 36 (269) 58 (33.7) 77 (33.6) 63 (32.0) 234 (32.0) surveillance is needed to assess the herd effects of
s e o : . s - ST, noticeable, from 3.6% in 2009 to 8.2% in 2012 (P=0.001). Other serotypes, such as 234 5100 52 (4.7) 24 (>.7] 40 (6.2 163 (5.0 o o 0
susceptibility rates for penicillin (from 33.2 to 25.3%). technologies have suggested potential ditferences in serotype distributions 6C/6D cmld oA .alsg o d aosligh’r increo_se.in pr;a orion ove>r/Er)he,|as’r 15A/15F 30 (5.5) 40 (5.8) 44 (4.7) 34 (4.6) 148 (5.1) PCV13 in this older pOpUlCII'IOI‘I and to more fU“y
. | | | - between pneumococci-causing IPD and oneumonia.8® This study was conducted , 238 22 (4.0) 22 3.2) 37 (39) 43 (5.8) 124 (4.2) Nonvaccine 207 (377) 271 (39.4) 374 (39.6) 324 (43.4) 1176 (40.2) -
Conclusion: The proportion of PCV7 serotypes associated with adult infections o determlione the serotype dist?ibu’rion of 'g”eptococcus pneumo%iae ecovered 3 years of the study (2010-2012; Table 1). 3581 20 (3.9) 45 (6.5) 75 (79) 61 (8.2) 201 (69) 1840 53 30.4) 99 (369 119 319) 106 (327) 387 (329) understand the emergence of any nonvaccine and
appears stable. Although still elevated (28.2% in 2012), the percentages of : terile sites (predominate t | ratory trac] o | | = L gz; = 82; - gj; - ((3-17)) - gg’; 50-64 68 (329) 88 (32.5) 128 (34.2) 109 (33.6) 393 (33.4) nontypeable serotypes.
PCV13 decreased, driven by serotypes 19A, 6A and 7F, which suggests the oM NONSIEre SIIeS PredomIntiely’ SpUtum or IoWer respirarory ract) among * lsolates clustering within the nontypeable group remained overall stable during the 35F/47F 10 (1.8 10 (1.5 11 (1.2 8 (1] 39 (1.3 =00 76 (36.7) 84 (310) 127 (340 109 33.9) 396 (33.7)
/ Y YP / / g9 tients >18 f dit luate th t distribut th . . . / (1.8) (1.5 (1.2) (1.1) (1.3)
impact of indirect effect. Proportions of serofypes 358 and 158/15C appear fo pafients 216 years of age and o evaluare the serofype disirioufion over the period (Table 1). However, the prevalence of these isolates shifted between the 34 6 (1) 17 (2.5) 12 (1.3) 17 (1.5) 46 (1.6)
be increasing. Continued surveillance is needed to truly assess the burden of years 2009-2012. age groups evaluated; in 2009, 53.8% of nontypeable isolates were obtained from ?g/ 78/40 g((g'g ]42(8 67)) ]30(8'3])) g((?'%) ?g (((])2 Nontypedble 13 (2.4 13 17) 22 (2.3) 1> (29) 03 (22)
PCV13 serotypes in this older USA popu|0tion. adults 50-64 yedars of age, but by 20]2, this rate had fallen to 13.3% (P=OO]2) X 3 (0:5) 9 (0:3) 6 (O:é) 7 (0:9) 18 (O:é) ;g:ii’r ?gig 2((52]2)) 3((:33?;1)) ;1((?2;) ;g glg
By contrast, the percentage of the nontypeable isolates recovered from patients 36/256/25 ;583 421&82 : (((1)3)) jggg 17 Egg; 5 o7 2309 e 5 600) 21 333
i : . ther : : . : . - ' : : : '
>65 years of age increased from 7.7%-60.0% over the same period (P=0.009; Nonvneabie 304 300 7 03 500 300
Table 2). Al 549 (100.0) | 688 (100.0) | 944 (100.0) 746 (100.0) | 2927 (100.0) Al 549 (100.0) 688 (100.0) 944 (100.0) 746 (100.0) | 2927 (100.0)
z%%i&%fgé 52%25: %ﬁ%%ggiisvgﬁgn%Z%;ﬂilggﬁfLf)ynicﬁﬁﬁ;a:h?? e o o chtssc 1o o e oo, o I e 111 E?%ZT;%:E; Elgre;?g% %Ziﬁﬂi%gﬁsvgsg'rnﬁe(gifyeﬁj{i:f!:ﬁ;tfynif;Eﬁiﬁ;oflhceog' s o o chtsmsce 1o o e oo, o I e 1114
M u TE RI u L S u N D METH OD S P value <0.05, which was considered statistically signiticant. fCalculated P value <0.05, which was considered statistically signiticant.
Table 3. Nonsusceptible Rates of Most Common Serogroups/Types Observed Among Noninvasive S pneumoniae Collected During 2009-2012 in the United States 1. Reingold A, et al. MMWR Morb Mortal Wkly Rep. 2008;57:144-148.
— : Percent of Nonsusceptibility” by Year : : : 2. Pilishvili T, et al. J Infect Dis. 2010;201:32-41.
Penicillin Ceftriaxone Clindamycin Erythromycin 2 Mo ] ol inf 013
o o ° ° o o o ° : RD, et al. Clin Infect Dis. 2013;56:5%9-e6/.
CIII‘IICCII Isola,l.es Al‘ll'll‘HICI‘ObICII susceptlblllty Tes.l.lng Serogroup/Type 2009 2010 2011 2012 2009 2010 2011 2012 2009 2010 2011 2012 2009 2010 2011 2012 uhamma : : :
PCV7 32.0 (52.0) 289 (52.6) 19.1 (55.3) 16.2 (51.4) 28.0 21.] 17.0 21.6 32.0 31.6 234 189 52.0 52.6 596 486 4. Griffin MR, et al. N EnglJ Med. 2013:369:155-163
19F 267 (46.7) 33.3 (50.0) 258 (45.2) 20.0 (60.0] 20.0 25.0 22.6 20.0 400 375 290 24.0 467 50.0 419 400 ' e |
5. Moore M, et al. Impact of 13-valent pneumococcal conjugate vaccine (PCV13) against invasive
o clinieal ; - ~ _ |t ST R - Additional PCV13 349 (52.3) 33.6 (50.0) 426 (58.6) 357 (519) 267 228 292 314 349 332 4438 3811 456 496 60.2 524 | di IPD hildren <5 i in the U.S. [absiract OP-243]. Presented at
A total of 2927 S pneumoniae clinical |so|.c|’r.es rec.:elved dl.Jl’Ing the 2009-2012 Isolates were .tes’red for suss:e.p’rlblllty by broth microdilution methods according to ’rh”e <L o558 56 50563 T =2 e = == = e = == 25 5 5 e pheumococca dlsease (()]4) I?Iydoenrg chidrer, <3 years old in fhe [abstrac | Presented a
surveyed years as part of the SENTRY Antimicrobial Surveillance Program were recommendations of the Clinical and Laboratory Standards Institute (CLSI; MOZ-A9). 3 0.0 (0.0) 0.0 (0.0) 0.0 (2.4) 0.0 (6.2 00 0.0 0.0 00 50 50 TG 10 5 50 33 143 4] ' P £ , Indid. | | o |
included in the study. These isolates were recovered from adult patients (>18 years Validation of the minimal inhibitory concentration (MIC) values was performed by 7F 0.0 (9.5) 0.0 (00) 0.0 (8.3 0.0 (0.0) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 77 4.8 0.0 8.3 77 6 {‘J’\gorze()']"g ﬁ* °|°QTPGFLC]’F2]]S'VE|9“* Ptnzuﬂ?fg\cl\‘;al Ef’gu?age V?;‘;?ezcc’)”];"gs"’%_F’”e”mCOXOBCS“/Ld'Seqse'
of age) seen/hospitalized in 50 medical centers located in the @ US census regions. concurrent testing of quality control strain S pneumoniae American Type Culture PPSV23-nonPCV13 0.7 (10.4) 0.0 (81) 1.3 (15.7) 0.5 (13.2) 2.2 0.0 17 15 15 35 57 36 261 22.] 34.] 325 S'. ' -L o TTC . : _re/;ende 2;]'402_326759:0 o e DA EIEIE A B
Only medical sites contributing S pneumoniae for >3 consecutive surveyed years Collection (ATCC) 49619. In addition, the inoculum density was monitored by ;12/2//121; 8-8 Eg-g 8-8 %gg fio(ﬁié)) %-g gg g‘; 8.8 3-8 gg 2.(5) g.g ]22.02 4513 3@2 }Z.g 22.; %.(3) - Simonsen L, ef al. Lancef Respir Med. 2014;2:387-394
were included. Isolates were recovered primarily (87.0%; 2547/2927) from lower colony counts to ensure an adequate number of cells for each testing event. MIC 158/15C 00 333 00 333 ARV, 00 5367 55 50 > =2 o2 = = = = 2 07 e 8. Sher.wm RL, et al. J Infect Dis. 2013;208:1813-1820.
respiratory tract cultures (mostly sputum; 54.7%), and each year, approximately one inferpretations were based on the CLSI M100-5S24." %i\ 7070(](2.14)1) 8.8 88; 8.8 gg; g.g ((g.g))) (;.2 8.8 8.8 g.g) 8.8 8.8 8.8 8.0 28.6 ](?&)2 28.8 31 . Bewick T, et al. Thorax. 2012;67:540-545.
- - - 7 (15. 0. 0. 0. - - - - - - - ] 77 - 10, X 10. Leung MH, et al. J Clin Microbiol. 2012;50:2419-2427
third of the isolates were contributed by each of the 3. age groups evaluated Pneumococcal Serotyping ON/9L 0.0 (0.0 0.0 (4.5) 0.0 (77) 0.0 (4.8) 0.0 0.0 0.0 0.0 0.0 13.6 3.8 4.8 0.0 18.2 3.8 95 oong L #1E J Clin Microbio | S o
(18-49, 50-64, and >65 years). Most US census regions contributed between 33F/33A/37 0.0 (0.0) 0.0 (0.0) 0.0 (7]) 0.0 (8.3) 0.0 0.0 7] 0.0 0.0 0.0 14.3 0.0 714 50.0 57 917 1. Clinical and Laboratory Standards Insfitute. MO7-A9. Methods for dilution antimicrobial susceptibility
7.6%~13.2% of isolates; however, the New England and East North Central regions Nonvaccine 19 (44.0) 0.4 (47.0) 0.5 (55.0) 03 (52.8) 19 0.0 16 09 155 X 169 145 333 376 429 370 fosts for bacteria fhat grow Gembm”y_; approved standard: ninfh edifion. Woyne,' FTA 20,]2'
contributed 15.3% and 20.0%, respectively, and West South Central contributed Isolates were subjected to PCR assays for amplification of the cpsB gene, amplicons 6C/6D 0.0 (60.0) 0.0 (42.5) 0.0 (594) 0.0 (55.6) 0.0 0.0 3.] 0.0 2.2 2.5 3.] 5.6 53.3 400 56.2 50.0 12. Clinical and Laboratory Standards Insfitute (2014). Performance standlards for anfimicrobial
: . 23A 452 4 1 1 1 1 susceptibility testing: 24th Informational Supplement M100-S24. Wayne, PA, USA.
only 4.0% of isolates. were sequenced on both strands, and the nucleotide sequences were analyzed Vi 8:8 E72:7; 8'8 ((ggg)) 8‘8 ggb; 8:8 ggg 8:8 8:8 8:8 8:8 8%% Qg'g 9(5):2 82‘3 89577 32‘8 J;;';S gj'}
Bacterial identification was performed by the parficipating microbiology laboratory using the Lasergene software package (DNASTAR, Madison, WI).!I° Sequences were 23B 0.0 (27.3) 0.0 (27.3) 2.7 (32.4) 0.0 (44.2) 0.0 0.0 2.7 0.0 0.0 45 5.4 9.3 13.6 45 270 11.6
) mec . . d with oth lable via PubMed (htto: nebinlm.nih.aov/blast/). 358 50 (80.0) 2.2 (91]) 1.4 (959) 1.6 (91.8) 50 0.0 27 49 50 44 4] 1.6 400 60.0 62.2 54.]
and confirmed by the central monitoring laboratory (JMI Laboratories, North Liberty, Ezr:dpuir:of S;quznjgshaggﬁog?\gioggfz\eemgn Sper/ é :;;ve\;v ?EOLQ thgxlwiggvn/ ucIC:o{i)de 16F 6.7 (13.3) 0.0 (00] 0.0 (91) 0.0 (62) 67 0.0 45 0.0 0.0 0.0 9] 6.2 0.0 13.0 9] 6.2
o e e : 3] 77 (77) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 77 0.0 0.0 0.0 154 0.0 0.0 50 23] 278 261 250
|A). an |rmc1.hon of chterlal identification was |c>.er‘c0r.".‘ed .bY colony mo.rphology . sequence similarity >99% were grouped (eg, 9V/9A, 7F/7A, 11A/11D, 15A/15F, 35F/47F 0.0 (0.0) 0.0 (10.0) 0.0 (0.0) 0.0 (0.0) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 27.3 12.5
and biochemical algorithms. When the bacterial identification was questionable using 22F/22A. 15B/15C). All isolates determined fo b 6 b ) e 34 0.0 (0.0) 0.0 (0.0) 0.0 (8.3) 0.0 (9.1) 0.0 0.0 0.0 0.0 0.0 118 0.0 0.0 0.0 118 8.3 18.2
shenotypic methods or an untypeable serotyping result was obtained by the applied : ) All isolates defermined to be serogroup & by sequencing analysis 7C/78/40 0.0 (200) 00 (0.0) 0.0 (10.0] 00 (0.0) 00 00 00 00 20.0 00 00 00 20.0 00 00 00 AC KN OWLE DG ME NTS
. . . . were subjected to multiplex PCR assays for confirmation and discrimination between
methodology, isolates were subjected to a polymerase chain reaction (PCR) assay for 6A /6B and 6C/6D. Isolates defermined fo b 6A /6B and 7E/7A Nontypeable 0.0 (23.1) 77 (61.5) 0.0 (409) 0.0 (13.3) 0.0 0.0 0.0 0.0 154 30.8 13.6 0.0 23] 538 409 333
urther identification. an - 1soldles determined 1o be serogroup o an were ;xglv ___ L t13.3.(3.8p.§\)”3_]3 _ 1.6 (32?.8). L 'Pgssv.% gf.sl)t I1o|.3 (4:.32' ‘ 10.7 77 109 9.7 189 19.8 23.5 18.0 357 38.1 46.6 40.]
SerOtyped by the CCIpSU|CIr Swe”Ing methOd using CommerCK]”y C]VC”lele antisera *Perce_nt-c\;geer:)far:;i?i:(;%?ﬁo?eci?;gfgeg gc\z:?)craaz fo the s;sc;g?ililr:a ngetjrﬂ];;ﬁ;% ;;r}lrl:w%;qurv:;??nee,ningitis) and Z?ale?sgboegrE(g)j?nch;Obeﬁ\?vZZ?wC;o?enntﬁe\;(:s:,)cIS;ici||in breakpoints, ceftriaxone (<1 pg/ml), clindamycin (<0.25 pg/ml), and erythromycin (<0.25 pg/ml) published in the CLSI M100-524 document.
according to manufacturer’s instructions (Statens Serum Institut, Copenhagen, Denmark). The research and publication process was supported by Pfizer Inc, (Collegeville, PA).
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