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INTRODUCTION
•	The epidemiology of S. pneumoniae in the US is constantly changing, requiring continuous monitoring of 

the antimicrobial resistance profile of this organism.
•	The superior activity of ceftaroline against S. pneumoniae�LVRODWHV�ZLWK�HOHYDWHG�0,&V�WR�RWKHU�ȕ�ODFWDPV�

has been attributed to ceftaroline’s higher affinity for altered penicillin binding protein targets, including 
3%3��$����%��DQG���;��ZKLFK�DUH�DVVRFLDWHG�ZLWK�ȕ�ODFWDP�UHVLVWDQFH�LQ�056$��

•	&HIWDUROLQH�IRVDPLO�LV�DSSURYHG�E\�WKH�86�)'$�DQG�WKH�(XURSHDQ�0HGLFLQHV�$JHQF\��(0$��IRU�WUHDWLQJ�
FRPPXQLW\�DFTXLUHG�EDFWHULDO�SQHXPRQLD��&$%3��DQG�DFXWH�EDFWHULDO�VNLQ�DQG�VNLQ�VWUXFWXUH�LQIHFWLRQ�
�$%666,��LQ�DGXOWV�DQG�FKLOGUHQ���PRQWKV�RI�DJH�DQG�ROGHU��LQFOXGLQJ�$%666,�FDXVHG�E\�056$�

•	7KH�$VVHVVLQJ�:RUOGZLGH�$QWLPLFURELDO�5HVLVWDQFH�(YDOXDWLRQ��$:$5(��3URJUDP�KDV�PRQLWRUHG�
FHIWDUROLQH�DFWLYLW\�DJDLQVW�EDFWHULDO�RUJDQLVPV�LQ�86�PHGLFDO�FHQWHUV�VLQFH������

•	The aim of this investigation is to describe the in vitro activity of ceftaroline and comparator agents against 
S. pneumoniae, LQFOXGLQJ�PXOWLGUXJ�UHVLVWDQW��0'5��DQG�H[WHQVLYHO\�GUXJ�UHVLVWDQW��;'5��LVRODWHV��
FROOHFWHG�IURP�86�PHGLFDO�FHQWHUV�SDUWLFLSDWLQJ�LQ�WKH�$:$5(�3URJUDP�IURP������WKURXJK������

MATERIALS AND METHODS
Bacterial isolates

•	������S. pneumoniae�LVRODWHV�ZHUH�FROOHFWHG�IURP�SDWLHQWV�LQ����PHGLFDO�FHQWHUV�WKDW�SDUWLFLSDWHG�LQ�WKH�
$:$5(�3URJUDP�GXULQJ�WKH�HQWLUH�LQYHVWLJDWLRQ������±���������FHQWHUV��RU�DW�OHDVW���RI�WKH����\HDUV�
���FHQWHUV��

	– 2QO\�LVRODWHV�GHHPHG�FOLQLFDOO\�UHOHYDQW�E\�WKH�VXEPLWWLQJ�ODERUDWRU\�ZHUH�LQFOXGHG����LVRODWH�SHU�
SDWLHQW�LQIHFWLRQ�HSLVRGH��

	– 7KH�LVRODWHV�ZHUH�IURP�UHVSLUDWRU\�WUDFW�LQIHFWLRQV����������EORRGVWUHDP�LQIHFWLRQV���������DQG�RWKHU�
LQIHFWLRQ�W\SHV��������

	– ,VRODWHV�ZHUH�VXEPLWWHG�WR�WKH�FHQWUDO�PRQLWRULQJ�ODERUDWRU\��-0,�/DERUDWRULHV��1RUWK�/LEHUW\��,RZD��
86$��IRU�LGHQWLILFDWLRQ��VXVFHSWLELOLW\�WHVWLQJ��DQG�PROHFXODU�FKDUDFWHUL]DWLRQ��DV�QHHGHG�

Antimicrobial susceptibility testing

•	%URWK�PLFURGLOXWLRQ�WHVWV�ZHUH�FRQGXFWHG�DW�WKH�FHQWUDO�UHIHUHQFH�ODERUDWRU\�DFFRUGLQJ�WR�&/6,�PHWKRGV�WR�
determine the susceptibility to ceftaroline and comparator antimicrobial agents.

	– 9DOLGDWHG�0,&�SDQHOV�ZHUH�PDQXIDFWXUHG�DW�-0,�/DERUDWRULHV������±������RU�E\�7KHUPR)LVKHU�
6FLHQWLILF������±�������&OHYHODQG��2KLR��86$��

	– S. pneumoniae�LVRODWHV�ZHUH�WHVWHG�LQ�FDWLRQ�DGMXVWHG�0XHOOHU�+LQWRQ�EURWK�VXSSOHPHQWHG�ZLWK�
���±���O\VHG�KRUVH�EORRG�DFFRUGLQJ�WR�&/6,�0����������

	– 7KH�TXDOLW\�FRQWURO��4&��VWUDLQ�S. pneumoniae�$7&&�������ZDV�WHVWHG�FRQFXUUHQWO\�ZLWK�FOLQLFDO�
LVRODWHV�DQG�DOO�UHVXOWV�ZHUH�ZLWKLQ�&/6,�4&�OLPLWV�

	– 7KH�FHIWDUROLQH�VXVFHSWLELOLW\�EUHDNSRLQW�DSSOLHG�LQ�WKLV�VWXG\�ZDV������PJ�/�DV�SXEOLVKHG�E\�&/6,��
86)'$��DQG�(8&$67�

•	0'5�VWDWXV�ZDV�GHWHUPLQHG�EDVHG�RQ�QRQVXVFHSWLELOLW\�WR����FODVVHV�RI�WKH�IROORZLQJ�DQWLPLFURELDO�DJHQWV��
SHQLFLOOLQ��0,&�����PJ�/���FHIWULD[RQH��0,&�����PJ�/���HU\WKURP\FLQ��0,&�������PJ�/���FOLQGDP\FLQ��0,&��
�����PJ�/���OHYRIOR[DFLQ��0,&�����PJ�/���WHWUDF\FOLQH��0,&�����PJ�/���DQG�WULPHWKRSULP�VXOIDPHWKR[D]ROH�
�703�60;��0,&�����PJ�/��

•	;'5�VWDWXV�ZDV�GHWHUPLQHG�EDVHG�RQ�QRQVXVFHSWLELOLW\�WR����DQWLPLFURELDO�FODVVHV�
•	Further susceptibility analyses were performed for S. pneumoniae isolates that tested as nonsusceptible to 

FHIWULD[RQH��SHQLFLOOLQ��DPR[LFLOOLQ�FODYXODQDWH��HU\WKURP\FLQ��FOLQGDP\FLQ��WHWUDF\FOLQH��DQG�RU�OHYRIOR[DFLQ�
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Ceftaroline has consistently retained potency since its US 
clinical introduction.

Ceftaroline was very active against S. pneumoniae from 
86�PHGLFDO�FHQWHUV��LQFOXGLQJ�0'5�DQG�;'5�LVRODWHV�
DQG�LVRODWHV�QRQVXVFHSWLEOH�WR�FHIWULD[RQH�DQG�RWKHU�
DQWLPLFURELDO�DJHQWV�FRPPRQO\�XVHG�WR�WUHDW�&$%3�

The results of this investigation also indicate that antimicrobial 
susceptibility of S. pneumoniae�LPSURYHG�LQ�WKH�����±�����
SHULRG�DQG�WKHQ�UHPDLQHG�VWDEOH�LQ�WKH�����±�����SHULRG�LQ�
86�PHGLFDO�FHQWHUV�SDUWLFLSDWLQJ�LQ�WKH�$:$5(�SURJUDP�

Increases in susceptibility rates could be related to the 
DQWL�SQHXPRFRFFDO�YDFFLQH�39&����LQWURGXFHG�LQ�������

Continued surveillance is crucial since resistance clones 
QRW�FRYHUHG�E\�WKH�YDFFLQH�PD\�H[SDQG�


