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ZRUOGZLGH� HDFK� \HDU�� ,QGLVFULPLQDWH� XVH� RI� DQWLELRWLFV� DQG� WKHLU� LPSURSHU� KDQGOLQJ� KDV� JHQHUDWHG�
DQ� LQFUHDVH� LQ�PLFURELDO� UHVLVWDQFH��7KLV� VWXG\¶V�REMHFWLYH� LV� WR�GHVFULEH� WKH�SKHQRW\SLF�SDWWHUQV�RI�
DQWLPLFURELDO�UHVLVWDQFH�RI�WKH�PRVW�IUHTXHQW�PLFURRUJDQLVPV�LQ�SDWLHQWV�ZLWK�XULQDU\�WUDFW�LQIHFWLRQ�
GLDJQRVHV� LQ� D� UHIHUHQFH� FHQWHU� LQ� %XFDUDPDQJD��Methodology.�$� FURVV�VHFWLRQDO� VWXG\� ZLWK� QRQ�
SUREDELOLW\� VDPSOLQJ�RQ�SDWLHQWV�ZLWK� VXVSHFWHG�RU�GLDJQRVHG�XULQDU\� WUDFW� LQIHFWLRQV�ZKR� UHTXLUHG�
KRVSLWDO�WUHDWPHQW�DW�D�KLJK�FRPSOH[LW\�KHDOWK�LQVWLWXWLRQ�GXULQJ�-XO\�������DQG�$SULO��������IURP�ZKRP�
XULQH�FXOWXUHV�DQG�DQWLELRJUDPV�ZHUH�REWDLQHG��Results.�2XW�RI�����SDWLHQWV��D�UHSRUW�ZDV�REWDLQHG�IRU�
����XULQH�FXOWXUHV��7KH�PRVW� IUHTXHQW�PLFURRUJDQLVP�ZDV�(VFKHULFKLD�FROL�� IROORZHG�E\�.OHEVLHOOD�
SQHXPRQLDH��7KH� IRUPHU�SUHVHQWHG�KLJK� VHQVLWLYLW\� WR� FDUEDSHQHP�DQWLELRWLFV� DQG�DPLQRJO\FRVLGHV�
DQG�ORZ�VHQVLWLYLW\�WR�&HIWULD[RQH�DQG�$PSLFLOOLQ�6XOEDFWDP��2Q�WKH�RWKHU�KDQG��WKH�PLFURRUJDQLVP�
.OHEVLHOOD�SQHXPRQLDH�SUHVHQWHG�KLJK�VHQVLWLYLW\�WR�FDUEDSHQHP�DQWLELRWLFV��EXW�HOHYDWHG�UHVLVWDQFH�WR�
&HIWULD[RQH�DQG�$PSLFLOOLQ�6XOEDFWDP��7KH�HPSLULF�DQWLELRWLF�XVHG�PRVW�ZDV�&HIWULD[RQH��Discussion. 
7KH�GLVWULEXWLRQ�RI�LVRODWHG�PLFURRUJDQLVPV�LV�FRPSDUDEOH�WR�WKDW�ZKLFK�KDV�EHHQ�GHVFULEHG�QDWLRQDOO\�
DQG�LQWHUQDWLRQDOO\��$QWLPLFURELDO�UHVLVWDQFH�SUR¿OHV�KDYH�SRLQWV�LQ�FRPPRQ��VXFK�DV�UHVLVWDQFH�WR�EHWD�
ODFWDPV��EXW�GLIIHU�LQ�VRPH�DVSHFWV��VXFK�DV�UHVLVWDQFH�WR�FHSKDORVSRULQV�DQG�TXLQRORQHV� Conclusions. 
,VRODWHG�PLFURRUJDQLVPV�SUHVHQW�KLJK�UDWHV�RI�UHVLVWDQFH�WR�EHWD�ODFWDPV�DQG�FHSKDORVSRULQV��ZKLFK�DUH�
ZLGHO\�XVHG��7KLV�LQIRUPDWLRQ�PXVW�JXLGH�GHYHORSLQJ�SURWRFROV�WKDW�DOORZ�RSWLPL]LQJ�FOLQLFDO�GHFLVLRQ�
PDNLQJ�ZLWK�UHVSHFW�WR�DQWLELRWLF�WKHUDS\��
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5(680(1
Introducción. 'HQWUR�GH� ODV� LQIHFFLRQHV�EDFWHULDQDV�TXH�DIHFWDQ�DO�VHU�KXPDQR�� OD� LQIHFFLyQ�GH� ODV�
YtDV�XULQDULDV� HV�XQD�GH� ODV�PiV� IUHFXHQWHV�� DIHFWDQGR�KDVWD�3HU¿O�GH� UHVLVWHQFLD�DQWLPLFURELDQD�GH�
DLVODPLHQWRV�EDFWHULDQRV�HQ�SDFLHQWHV�FRQ�LQIHFFLyQ�XULQDULD�GH�XQ�FHQWUR�GH�UHIHUHQFLD�HQ�%XFDUDPDQJD�
��������PLOORQHV�GH�SHUVRQDV�HQ�HO�PXQGR�FDGD�DxR��(O�XVR�LQGLVFULPLQDGR�GH�DQWLELyWLFRV�\�VX�PDQHMR�
LQDGHFXDGR�KDQ�JHQHUDGR�XQ�DXPHQWR�HQ�OD�UHVLVWHQFLD�DQWLPLFURELDQD��(O�REMHWLYR�GHO�SUHVHQWH�HVWXGLR�
HV�GHVFULELU�SDWURQHV�IHQRWtSLFRV�GH�UHVLVWHQFLD�DQWLPLFURELDQD�GH�ORV�PLFURRUJDQLVPRV�PiV�IUHFXHQWHV�
HQ�SDFLHQWHV�FRQ�GLDJQyVWLFR�GH�LQIHFFLyQ�GH�YtDV�XULQDULDV�HQ�FHQWUR�GH�UHIHUHQFLD�GH�%XFDUDPDQJD��
Metodología.�(VWXGLR�GH�FRUWH� WUDQVYHUVDO��PXHVWUHR�QR�SUREDELOtVWLFR�HQ�SDFLHQWHV�FRQ�VRVSHFKD�R�
GLDJQyVWLFR�GH�LQIHFFLRQHV�GH�YtDV�XULQDULDV�TXH�UHTXLULHURQ�PDQHMR�LQWUDKRVSLWDODULR�HQ�XQD�LQVWLWXFLyQ�
GH�VDOXG�GH�DOWD�FRPSOHMLGDG�GXUDQWH�MXOLR�GHO������\�DEULO�GHO�������GH�TXLHQHV�VH�REWXYR�XURFXOWLYR�
y antibiograma. Resultados.�'H�����SDFLHQWHV�LQFOXLGRV��VH�REWXYR�XQ�UHSRUWH�GH�����XURFXOWLYRV��(O�
PLFURRUJDQLVPR�PiV� IUHFXHQWH� IXH�(VFKHULFKLD�FROL�� VHJXLGR�GH�.OHEVLHOOD�SQHXPRQLDH��(O�SULPHUR�
SUHVHQWy� DOWD� VHQVLELOLGDG� D� FDUEDSHQpPLFRV� \� DPLQRJOXFyVLGRV�� EDMD� VHQVLELOLGDG� D� OD� &HIWULD[RQD�
\�D�OD�$PSLFLOLQD�6XOEDFWDP��3RU�RWUR�ODGR��HO�PLFURRUJDQLVPR�.OHEVLHOOD�SQHXPRQLDH�SUHVHQWy�DOWD�
VHQVLELOLGDG�D�FDUEDSHQpPLFRV��SHUR�UHVLVWHQFLD�HOHYDGD�D�OD�$PSLFLOLQD�6XOEDFWDP�\�D�OD�&HIWULD[RQD��(O�
DQWLELyWLFR�HPStULFR�PiV�XWLOL]DGR�IXH�OD�&HIWULD[RQD��Discusión. La distribución de microorganismos 
DLVODGRV�HV�FRPSDUDEOH�FRQ�OD�\D�GHVFULWD�D�QLYHO�QDFLRQDO�H�LQWHUQDFLRQDO��/RV�SHU¿OHV�GH�UHVLVWHQFLD�
DQWLPLFURELDQD�WLHQHQ�SXQWRV�FRPXQHV�FRPR�OD�UHVLVWHQFLD�D�ORV�EHWDODFWiPLFRV��SHUR�GL¿HUHQ�HQ�DOJXQRV�
DVSHFWRV�� FRPR� OD� UHVLVWHQFLD� D� FHIDORVSRULQDV� \� TXLQRORQDV��Conclusiones. Los microorganismos 
DLVODGRV� SUHVHQWDQ� DOWDV� WDVDV� GH� UHVLVWHQFLD� D� ORV� EHWDODFWiPLFRV� \� D� ODV� FHIDORVSRULQDV�� ODV� FXDOHV�
VRQ�DPSOLDPHQWH�XWLOL]DGDV��(VWD�LQIRUPDFLyQ�GHEH�RULHQWDU�HO�GHVDUUROOR�GH�SURWRFRORV�TXH�SHUPLWDQ�
RSWLPL]DU�OD�WRPD�GH�GHFLVLRQHV�FOtQLFDV�FRQ�UHVSHFWR�D�OD�WHUDSLD�DQWLELyWLFD�
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,QIHFFLRQHV�XULQDULDV�� ,QIHFFLRQHV�EDFWHULDQDV��$QWLPLFURELDQRV��5HVLVWHQFLD� DQWLPLFURELDQD��3UXHEDV�GH�
VHQVLELOLGDG�PLFURELDQD��3DODEUDV�FODYH��,QIHFFLRQHV�XULQDULDV��,QIHFFLRQHV�EDFWHULDQDV��$QWLPLFURELDQRV��
5HVLVWHQFLD�DQWLPLFURELDQD��3UXHEDV�GH�VHQVLELOLGDG�PLFURELDQD�
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GH�DQWLELyWLFRV�H�VHX�PDQHMR�LQDGHTXDGR�WrP�JHUDGR�DXPHQWR�GD�UHVLVWrQFLD�DQWLPLFURELDQD��2�REMHWLYR�
GHVWH�HVWXGR�p�GHVFUHYHU�SDGU}HV�IHQRWtSLFRV�GH�UHVLVWrQFLD�DQWLPLFURELDQD�GRV�PLFURUJDQLVPRV�PDLV�
IUHTXHQWHV�HP�SDFLHQWHV�FRP�GLDJQyVWLFR�GH�LQIHFomR�GR�WUDWR�XULQiULR�HP�XP�FHQWUR�GH�UHIHUrQFLD�HP�
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%XFDUDPDQJD��0pWRGRV��(VWXGR�WUDQVYHUVDO��FRP�DPRVWUD�QmR�SUREDELOtVWLFD��HP�SDFLHQWHV�FRP�VXVSHLWD�
RX�GLDJQyVWLFR�GH�,78�TXH�SUHFLVDUDP�GH�PDQHMR�LQWUD�KRVSLWDODU�HP�XPD�LQVWLWXLomR�GH�VD~GH�GH�DOWD�
FRPSOH[LGDGH�QR�SHUtRGR�GH� MXOKR�GH������D�DEULO�GH�������)RUDP�REWLGRV�XURFXOWXUD�H�DQWLELRJUDPD�
GHVVHV�SDFLHQWHV��5HVXOWDGRV��'H�����SDFLHQWHV� LQFOXtGRV�� IRL�REWLGR�XP�UHODWyULR�GH�����XURFXOWXUDV��
2�PLFURUJDQLVPR�PDLV�IUHTXHQWH�IRL�(VFKHULFKLD�FROL��VHJXLGR�SRU�.OHEVLHOOD�SQHXPRQLDH��2�SULPHLUR�
DSUHVHQWRX�DOWD�VHQVLELOLGDGH�D�FDUEDSHQrPLFRV�H�DPLQRJOLFRVtGHRV�H�EDL[D�VHQVLELOLGDGH�D�&HIWULD[RQD�
H� D�$PSLFLOLQD�6XOEDFWDP�� 3RU� RXWUR� ODGR�� R� PLFURUJDQLVPR� .OHEVLHOOD� SQHXPRQLDH� DSUHVHQWRX� DOWD�
VHQVLELOLGDGH� D� FDUEDSHQrPLFRV�� PDV� DOWD� UHVLVWrQFLD� D� $PSLFLOLQD�6XOEDFWDP� H� D� &HIWULD[RQD�� 2�
DQWLELyWLFR� HPStULFR� PDLV� DPSODPHQWH� XWLOL]DGR� IRL� D� &HIWULD[RQD�� 'LVFXVVmR�� $� GLVWULEXLomR� GRV�
PLFURUJDQLVPRV�LVRODGRV�p�FRPSDUiYHO�jTXHOD�Mi�GHVFULWD�D�QtYHO�QDFLRQDO�H�LQWHUQDFLRQDO��2V�SHU¿V�GH�
UHVLVWrQFLD�DQWLPLFURELDQD� WrP�SRQWRV�FRPXQV�FRPR�UHVLVWrQFLD�DRV�EHWD�ODFWkPLFRV��PDV�GLIHUHP�HP�
DOJXQV�DVSHFWRV��FRPR�UHVLVWrQFLD�jV�FHIDORVSRULQDV�H�TXLQRORQDV��&RQFOXVmR��0LFURUJDQLVPRV�LVRODGRV�
DSUHVHQWDP�DOWDV�WD[DV�GH�UHVLVWrQFLD�DRV�EHWD�ODFWkPLFRV�H�FHIDORVSRULQDV��TXH�VmR�DPSODPHQWH�XWLOL]DGRV��
(VWD� LQIRUPDomR� GHYH� QRUWHDU� R� GHVHQYROYLPHQWR� GH� SURWRFRORV� TXH� SHUPLWDP� RWLPL]DU� D� WRPDGD� GH�
GHFLVmR�FOtQLFD�HP�UHODomR�j�DQWLELRWLFRWHUDSLD��
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,QIHFo}HV�XULQiULDV��,QIHFo}HV�EDFWHULDQDV��$QWL�LQIHFFLRVRV��5HVLVWrQFLD�DQWLPLFURELDQD��7HVWHV�GH�VHQVLELOLGDGH�
microbiana.

Introduction

8ULQDU\�WUDFW�LQIHFWLRQV��87,��FRPSULVH�D�VHW�RI�FOLQLFDO�
HQWLWLHV�WKDW�DUH�FRPPRQ�LQ�ERWK�RXWSDWLHQW�DQG�KRVSLWDO�
VFHQDULRV� ����� 7KH\� DUH� FXUUHQWO\� DPRQJ� WKH� PRVW�
IUHTXHQW�LQIHFWLRQV��DIIHFWLQJ�XS�WR�����PLOOLRQ�SHRSOH�
ZRUOGZLGH� HYHU\� \HDU� ����� ,W� KDV� EHHQ� HVWLPDWHG� WKDW�
EHWZHHQ�����DQG�����RI�ZRPHQ�ZLOO�KDYH�D�XULQDU\�
WUDFW�LQIHFWLRQ�HSLVRGH�LQ�WKHLU�OLIHWLPH��ZKLOH�LQIHFWLRQ�
UHSRUWV�LQ�PHQ�DUH�ORZHU��DW������ZLWK�SRVLWLYH�FXOWXUHV�
RI�RQO\����LQ�WKLV�SRSXODWLRQ��������87,V�FDQ�FOLQLFDOO\�
PDQLIHVW� WKHPVHOYHV� DV� &\VWLWLV� �EODGGHU� LQIHFWLRQ��
RU� 3\HORQHSKULWLV� �NLGQH\� LQIHFWLRQ��� DQG� WKH� PRVW�
IUHTXHQWO\� LQYROYHG� PLFURRUJDQLVP� LV� XURSDWKRJHQLF�
Escherichia coli�� ,W� LV� UHVSRQVLEOH� IRU����� WR�����RI�
87,V�� IROORZHG� E\� Klebsiella pneumoniae� ������� ,Q�
&RORPELD�� YDULRXV� ORFDO� VWXGLHV� DQG� HSLGHPLRORJLFDO�
RYHUVLJKW�UHSRUWV�KDYH�VRXJKW�WR�HVWDEOLVK�WKH�SUHYDOHQFH�
DQG�SRSXODWLRQDO�ULVN�IDFWRUV��FKDUDFWHUL]DWLRQ�RI�LVRODWHG�
PLFURRUJDQLVPV�DQG�DSSUR[LPDWLRQ�RI� WKHLU� UHVLVWDQFH�
DQG� VHQVLWLYLW\� SUR¿OHV�� REVHUYLQJ� D� SUHYDOHQFH� RI�
Escherichia coli and Klebsiella pneumoniae���������(��
FROL�ZDV�WKH�QXPEHU�RQH�LQIHFWLRXV�DJHQW�FDXVLQJ�87,�
QDWLRQDOO\��7KLV�ZDV�GHWHUPLQHG�LQ�D�VWXG\�WKDW�LQFOXGHG�
RYHU��������XULQH�FXOWXUHV�������

$Q� LQFUHDVLQJ� SUREOHP� LV� WKH� ULVLQJ� DQWLPLFURELDO�
UHVLVWDQFH��ZKLFK�KDV�UHGXFHG�HPSLULF�WKHUDS\�RSWLRQV�
����� 7KLV� LV� GXH� WR� YDULRXV� IDFWRUV�� VXFK� DV� LUUDWLRQDO�
XVH� RI� DQWLELRWLFV� DQG� D� ODFN� RI� DGKHUHQFH� WR� WKHUDS\�
������7KHVH�IDFWRUV�UHSUHVHQW�D�KLJK�ULVN�RI�WKHUDSHXWLF�
IDLOXUH�� HVSHFLDOO\� LQ� SDWLHQWV� VXVFHSWLEOH� WR� DFTXLULQJ�
WKHVH� JHUPV�� VXFK� DV� SHRSOH� ZLWK� D� FKURQLF� NLGQH\�
GLVHDVH��SUHYLRXV�DQWLELRWLF�XVH��UHFHQW�KRVSLWDOL]DWLRQ��
S\HORQHSKULWLV�RU�GLDEHWHV�������$QWLPLFURELDO�UHVLVWDQFH�

LQ�87,V�KDV�LQFUHDVHG��DQG�LW�YDULHV�JUHDWO\�GHSHQGLQJ�
RQ� HDFK� UHJLRQ� ������ +RZHYHU�� JOREDO�� QDWLRQDO� DQG�
local resistance trends to traditionally used antibiotics, 
VXFK� DV� $PSLFLOOLQ�� &\SURÀR[DFLQ� RU� 7ULPHWKRSULP�
6XOIDPHWKR[D]ROH�� KDYH� PDGH� XULQDU\� LQIHFWLRQV� D�
FKDOOHQJH� WR�KHDOWK�FDUH�SHUVRQQHO� �������� LQ�ERWK� WKH�
JHQHUDO� SRSXODWLRQ� DQG� GLIIHUHQW� JURXSV� RI� SDWLHQWV��
7KLV� LV� WKH� FDVH� IRU� SHRSOH� GLDJQRVHG� ZLWK� GLDEHWHV�
mellitus�� LQ� ZKLFK� D� KLJK� SUHYDOHQFH� RI� WKH� VWUDLQV�
WKDW� SURGXFH� H[WHQGHG�VSHFWUXP� EHWD�ODFWDPDVHV� DQG�
FDUEDSHQHPDVHV�������7KLV�LV�DOVR�WKH�FDVH�IRU�SUHJQDQW�
SDWLHQWV��LQ�ZKRP�HQWHUREDFWHULDFHDH�UHVLVWDQW�WR�WKLUG�
JHQHUDWLRQ�FHSKDORVSRULQV�KDV�EHHQ�UHSRUWHG������

7KH� LQFUHDVH� LQ� DQWLPLFURELDO� UHVLVWDQFH� UDWHV� LV� D�
KHDOWK�FDUH� SUREOHP�� VLQFH� LW� FRXOG� FRPSURPLVH� WKH�
HIIHFWLYHQHVV�RI� HPSLULF� WKHUDS\�DQG� LQFUHDVH� UDWHV�RI�
UHFXUUHQFH�� KRVSLWDO� VWD\� DQG� GHDWK� ������� 7KHUHIRUH��
LGHQWLI\LQJ� DQG� XSGDWLQJ� ORFDO� UHVLVWDQFH� SUR¿OHV� LV�
QHFHVVDU\�WR�RSWLPL]H�DQWLPLFURELDO�WKHUDS\��

,QIRUPDWLRQ� RQ� WKHVH� SUR¿OHV� LQ� %XFDUDPDQJD� LV�
VFDUFH�� UHDVRQ�ZK\� WKLV� VWXG\� LV� SURSRVHG� LQ� RUGHU� WR�
GHVFULEH�WKH�UHVLVWDQFH�SDWWHUQV�WR�DQWLELRWLFV�RI�LVRODWHG�
PLFURRUJDQLVPV� LQ� SDWLHQWV� GLDJQRVHG� ZLWK� D� XULQDU\�
WUDFW�LQIHFWLRQ�LQ�D�UHIHUHQFH�FHQWHU�LQ�WKH�FLW\��

Methodology

$� FURVV�VHFWLRQDO� VWXG\� ZDV� SHUIRUPHG� EDVHG� RQ� DQ�
DQDO\WLFDO�� ORQJLWXGLQDO� VWXG\�� LQ� ZKLFK� DOO� SDWLHQWV�
RI� OHJDO� DJH� DWWHQGHG� E\� WKH� HPHUJHQF\� URRP� ZLWK�
VXVSHFWHG� RU� GLDJQRVHG� XULQDU\� WUDFW� LQIHFWLRQV�� ZKR�
UHTXLUHG�KRVSLWDO�DWWHQWLRQ�DW�D�KLJK�FRPSOH[LW\�KHDOWK�
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Population 
Characteristics Number (%) CI (95%)

Gender
0DOH ����������� �����������
Female ����������� �����������
3UHYLRXV�87, ����������� �����������

3UHYLRXV�DQWLPLFURELDO�XVH ����������� �����������

Associated comorbidities  

Diabetes mellitus ����������� �������������
&KURQLF�NLGQH\�GLVHDVH ����������� �����������
+LJK�EORRG�SUHVVXUH ����������� �����������
Oncological disease ����������� ����������

Table 1. 'HPRJUDSKLF� DQG� FOLQLFDO� FKDUDFWHULVWLFV� RI�
WKH�VWXGLHG�SRSXODWLRQ

Figure 1. ,VRODWHG�PLFURRUJDQLVPV�GXULQJ�WKH�KRVSLWDO�
VWD\�RI�SDWLHQWV�ZLWK�XULQDU\�WUDFW�LQIHFWLRQ�

Source:�SUHSDUHG�E\�DXWKRU�

FDUH� LQVWLWXWLRQ� GXULQJ� WKH� SHULRG� EHWZHHQ� -XO\�� �����
DQG� $SULO�� ������ ZHUH� LQFOXGHG� E\� PHDQV� RI� QRQ�
SUREDELOLW\�VDPSOLQJ�E\�FRQYHQLHQFH��3DWLHQWV�DW�D�YHU\�
HDUO\�VWDJH�RI�GHYHORSPHQW�DQG�WKH�SHGLDWULF�SRSXODWLRQ�
ZHUH�H[FOXGHG�

$�IRUP�SUHSDUHG�E\�WKH�UHVHDUFK�WHDP�ZLWK�WKH�VXSSRUW�
RI�SURIHVVLRQDOV�ZLWK�H[SHULHQFH�LQ�LQIHFWLRXV�GLVHDVHV�
ZDV� GHVLJQHG� WR� FROOHFW� LQIRUPDWLRQ�� 7KLV� IRUP� ZDV�
FRPSOHWHG� E\� D� WUDLQHG� LQWHUYLHZHU� EDVHG� RQ� GLUHFW�
SDWLHQW� LQWHUYLHZV� DQG� D� VXEVHTXHQW� UHYLHZ� RI� WKHLU�
FOLQLFDO�KLVWRU\�� ,Q�DGGLWLRQ� WR� VRFLRGHPRJUDSKLF�GDWD��
records, clinical presentations and paraclinical results 
RI�EORRG�VDPSOHV�� WKLV�IRUP�LQFOXGHG�WKH�XULQH�FXOWXUH�
UHSRUW�DQG�LWV�UHVSHFWLYH�DQWLELRJUDP�ZLWK�D�VHQVLWLYLW\�
UHSRUW��ZKHQ�LW�ZDV�DYDLODEOH��

$QWLELRJUDPV� ZHUH� SURFHVVHG� WKURXJK� DQ� DXWRPDWHG�
PHWKRG� ZLWK� 9LWHN� �;/� GHYLFHV� IURP� WUDGLQJ� KRXVH�
%LRPHULHX[�� ZLWK� 0LQLPXP� ,QKLELWRU\� &RQFHQWUDWLRQ�
�0,&�� FXW�RII� SRLQWV� DFFRUGLQJ� WR� WKH�&/6,� VWDQGDUG��
6HQVLWLYH�� ,QWHUPHGLDWH� DQG� 5HVLVWDQW� FDWHJRULHV� ZHUH�
WDNHQ�LQWR�DFFRXQW�IRU�WKH�GHVFULSWLYH�DQDO\VLV��

$�GDWDEDVH�IRU�SURFHVVLQJ�GDWD�ZDV�GHYHORSHG�RQ�([FHO�
EDVHG� RQ� LQIRUPDWLRQ� VWDWHG� LQ� WKH� SK\VLFDO� SDWLHQW�
UHFUXLWPHQW�IRUP��7KH�LQIRUPDWLRQ�ZDV�UHFRUGHG�E\�WZR�
WUDLQHG�PHGLFDO�VWXGHQWV�LQ�WZR�LQGHSHQGHQW�¿OHV��,W�ZDV�
WKHQ�YHUL¿HG�E\�RQH�RI�WKH�UHVHDUFKHUV�WR�FRQVROLGDWH�D�
single document.

$�XQLYDULDWH�DQDO\VLV�ZDV�SHUIRUPHG�IRU� WKH�VWDWLVWLFDO�
DQDO\VLV�� 4XDOLWDWLYH� YDULDEOHV� ZHUH� GHVFULEHG� E\�
IUHTXHQFLHV� ZLWK� WKHLU� UHVSHFWLYH� SHUFHQWDJH� DQG�
SURSRUWLRQV��ZKLOH�TXDQWLWDWLYH�YDULDEOHV�ZHUH�GHVFULEHG�
ZLWK�FHQWUDO�WHQGHQF\�PHDVXUHV��LQ�DFFRUGDQFH�ZLWK�WKH�
VDPSOH¶V�GLVWULEXWLRQ��

7KLV� VWXG\�ZDV� DSSURYHG�E\� WKH�(WKLFV�&RPPLWWHH�RI�
8QLYHUVLGDG�$XWyQRPD�GH�%XFDUDPDQJD�DQG�)XQGDFLyQ�
2IWDOPROyJLFD�GH�6DQWDQGHU�&OtQLFD�&DUORV�$UGLOD�/XOOH�
�)26&$/���DQG�ZDV�SHUIRUPHG�WDNLQJ�LQWR�DFFRXQW�WKH�
'HFODUDWLRQ�RI�+HOVLQNL�DQG�5HVROXWLRQ������RI�������
DFFRUGLQJ� WR�ZKLFK� WKH�VWXG\� LV� UHVHDUFK�ZLWKRXW� ULVN��
VLQFH� ODERUDWRU\� UHFRUGV� ZHUH� REWDLQHG� IURP� PHGLFDO�
UHFRUGV�� ,Q� DGGLWLRQ�� HDFK� SDWLHQW� SURYLGHG� ZULWWHQ�
LQIRUPHG�FRQVHQW�

Results

2QH�KXQGUHG�DQG�WZHQW\�SDWLHQWV�GLDJQRVHG�ZLWK�87,��
ZKR�ZHUH�DWWHQGHG�DW�WKH�LQVWLWXWLRQ¶V�HPHUJHQF\�URRP��
ZHUH� LQFOXGHG�� 7KH� JURXS� KDG� DQ� DYHUDJH� DJH� RI� ���

DQG� ZDV� SUHGRPLQDQWO\� IHPDOH�� 2I� WKHVH� SDWLHQWV��
PRVW� KDG�KLVWRULHV�RI� XULQDU\� WUDFW� LQIHFWLRQV�� DQG� WKH�
PRVW� IUHTXHQW� V\VWHPLF� FRPRUELGLW\� ZDV� KLJK� EORRG�
SUHVVXUH�� DPRQJ�RWKHUV�� VXFK�DV�GLDEHWHV�mellitus and 
FKURQLF�NLGQH\�GLVHDVH��7KH�GHPRJUDSKLF�DQG�FOLQLFDO�
FKDUDFWHULVWLFV�DUH�GHVFULEHG�LQ�WDEOH���

Source:�SUHSDUHG�E\�DXWKRU�

2XW� RI� WKH� HQWLUH� JURXS�� DQWLELRJUDPV� ZHUH� QRW� WDNHQ�
IRU���SDWLHQWV�EHFDXVH� WKHLU�87,�ZDV�QRW� FRPSOLFDWHG��
'XULQJ�KRVSLWDO�VWD\��D�UHSRUW�RQ�����XULQH�FXOWXUHV�ZDV�
REWDLQHG��RI�ZKLFK����ZHUH�SRVLWLYH�����������7KH�PRVW�
IUHTXHQWO\�LVRODWHG�PLFURRUJDQLVP�ZDV�Escherichia coli 
�Q� ������IROORZHG�E\�Klebsiella pneumoniae��Q� ������$�
PLQLPDO�SHUFHQWDJH�RI�Proteus spp and de Enterobacter 
cloacae�ZHUH�DOVR�LVRODWHG��¿JXUH�����

Josué Delgado-Serrano, María José Albarracín Ruiz, Jully Andrea Rangel-Vera, Erika Galeano-Salazar, 
Daniela Niño-Vargas, María Angélica Wilches-Cuadros, Laura Domínguez-García, Diego Torres-Dueñas



%RXMQMGVSFMEP�6IWMWXERGI�4VSƼPIW�SJ�&EGXIVMEP�-WSPEXIW�MR�4EXMIRXW�[MXL�9VMREV]�8VEGX�-RJIGXMSRW�MR�E�6IJIVIRGI�'IRXIV�MR�&YGEVEQERKE

���

7DEOH� �� VKRZV� WKH� PHGLFDWLRQV� LQWURGXFHG� LQ� WKH�
HPHUJHQF\�URRP��7KH�DQWLELRWLF�PHGLFDWLRQ�XVHG�PRVW�
ZDV�&HIWULD[RQH��SUHVHQW� LQ�������RI� FDVHV�� IROORZHG�
E\�(UWDSHQHP��ZLWK�DQ������IUHTXHQF\�

Started empiric therapy 
with antibiotics n: 116 (%) CI

&HIWULD[RQH ���������� �������������
3LSHUDFLOOLQ�7D]REDFWDP ������ ������������
0HURSHQHP �������� �����������
Amikacin �������� �����������
&LSURÀR[DFLQ �������� �����������
&HIR[LWLQ �������� �����������
&HID]ROLQ �������� �����������
(UWDSHQHP ��������� ������������
*HQWDPLFLQ �������� �����������
&HIRWHWDQ �������� �����������
&HIHSLPH �������� �����������
&HIDORWLQ �������� �����������
Ampicillin �������� �����������
Ampicilina �������� �����������

Table 2.  (PSLULF�WKHUDS\�ZLWK�DQWLELRWLFV�

Source:�SUHSDUHG�E\�DXWKRU�

0RUHRYHU�� WKH� DQWLPLFURELDO� VXVFHSWLELOLW\� SUR¿OHV� RI�
WKH� PRVW� IUHTXHQWO\� REVHUYHG� JHUPV� ZHUH� DQDO\]HG��
)LJXUH��� VKRZV� WKH�DQWLPLFURELDO� UHVLVWDQFH�SUR¿OH�RI�
Escherichia coli,�DQG�DQWLELRWLFV�DUH�UHJURXSHG��¿OWHUHG�
LQWR� WKUHH� FDWHJRULHV�� 6HQVLWLYH�� ,QWHUPHGLDWH� DQG�
5HVLVWDQW��,W�ZDV�REVHUYHG�WKDW�WKH�JURXS�RI�FDUEDSHQHP�
DQWLELRWLFV� KDG� WKH� KLJKHVW� VHQVLWLYLW\� SUR¿OH�� ZLWK� D�
UHVLVWDQFH� RI� XQGHU� ���� KLJKOLJKWLQJ� ,PLSHQHP�� LQ�
ZKLFK�QR�UHVLVWDQFH�ZDV�UHFRUGHG��2Q�WKH�RWKHU�KDQG��
WKH�DQWLELRWLF�WR�ZKLFK�WKH�PRVW�UHVLVWDQFH�ZDV�REVHUYHG�
ZDV�$PSLFLOOLQ�6XOEDFWDP��)LIW\�SRLQW�HLJKW�SHUFHQW�RI�
PLFURRUJDQLVPV�ZHUH�UHVLVWDQW��DQG�������RI�WKHP�KDG�
LQWHUPHGLDWH�VHQVLWLYLW\�

Figure 2. Escherichia coli’s� VHQVLWLYLW\� SUR¿OH� WR�
DQWLPLFURELDOV� LQ� PLFURELRORJLFDO� LVRODWHV� RI� SDWLHQWV�
ZLWK�XULQDU\�WUDFW�LQIHFWLRQV

Source:�SUHSDUHG�E\�DXWKRU�

2Q� LWV� SDUW�� ¿JXUH� �� VKRZV� WKH� DQWLELRWLF� UHVLVWDQFH�
SUR¿OH� RI� WKH� VHFRQG� PRVW� IUHTXHQW� JHUP��Klebsiella 
pneumoniae.� 7KH� DQWLELRWLF� ZLWK� WKH� EHVW� SUR¿OH� ZDV�
REVHUYHG�WR�EH�'RULSHQHP��ZLWK�D�VHQVLWLYLW\�RI�������
�Q� ������ ,Q�FRQWUDVW�� WZR�DQWLELRWLFV�ZHUH� IRXQG�ZLWK�
WKH� KLJKHVW� DQWLPLFURELDO� UHVLVWDQFH� �� $PSLFLOOLQ�
6XOEDFWDP� DQG� &HIWULD[RQH�� ZLWK� D� ������ UHVLVWDQFH��
1R�DQWLELRJUDP�UHSRUWV�ZLWK�LQWHUPHGLDWH�VHQVLWLYLW\�WR�
DQ\�PHGLFDWLRQ�ZHUH�UHFRUGHG�IRU�WKLV�PLFURRUJDQLVP��

Figure 3. Klebsiella pneumoniae’s�VHQVLWLYLW\�SUR¿OH�WR�
DQWLPLFURELDOV�LQ�XULQDU\�WUDFW�LQIHFWLRQV

Source:�SUHSDUHG�E\�DXWKRU�

Discussion 

7KLV� VWXG\� ZDV� SURSRVHG� LQ� RUGHU� WR� PDNH� D� ¿UVW�
DSSUR[LPDWLRQ� RI� WKH� SKHQRW\SLF� DQWLPLFURELDO�
UHVLVWDQFH� SDWWHUQV� RI� PLFURRUJDQLVPV� LVRODWHG� PRVW�
IUHTXHQWO\�LQ�SDWLHQWV�ZLWK�87,�GLDJQRVHV�DW�D�UHIHUHQFH�
FHQWHU� LQ� WKH�FLW\�RI�%XFDUDPDQJD��7KXV��ZLWK�UHVSHFW�
WR� LVRODWHG� PLFURRUJDQLVPV�� WKLV� ZRUN� REVHUYHG�
D� GLVWULEXWLRQ� VLPLODU� WR� WKDW� ZKLFK� ZDV� UHSRUWHG�
SUHYLRXVO\� E\� QXPHURXV� LQWHUQDWLRQDO� VWXGLHV�� ZKLFK�
REVHUYHG� WKDW� WKH�PRVW� SUHYDOHQW� JHUP� LV�Escherichia 
coli,� IROORZHG� E\� VSHFLHV� RI�Klebsiella,� ZLWKLQ�ZKLFK�
WKH�PRVW�IUHTXHQW�LV�Klebsiella pneumoniae����������,Q�
WKH�VDPH�ZD\��WKLV�PLFURRUJDQLVP�GLVWULEXWLRQ�KDV�EHHQ�
UHSRUWHG�LQ�YDULRXV�QDWLRQDO�VWXGLHV����������7KH�ZRUN�
GHYHORSHG� E\� 3DUGR� et al�� ����� LV� HVSHFLDOO\� UHOHYDQW��
ZKR� IROORZHG� XS� RQ� RYHU� ��� WKRXVDQG� SDWLHQWV� IRU� ��
\HDUV�DQG�UHSRUWHG�DQ�(�FROL�SUHYDOHQFH�RI�����DQG�D�K. 
pneumoniae�SUHYDOHQFH�RI�����

2Q� WKHLU� SDUW�� LQ� D� VWXG\� SHUIRUPHG� LQ� &DUWDJHQD��
WKH� PDLQ� HWLRORJLF� DJHQWV� ZHUH�� (�� FROL� ��������� E. 
coli� �%/((�� �������� DQG� Pseudomona aeruginosa 
���������� DVVRFLDWHG� ZLWK� SRSXODWLRQV� LQ� KLJKO\�
YXOQHUDEOH� FRQGLWLRQV� ������ $QRWKHU� VWXG\� LQ� %RJRWi�
UHSRUWHG� LVRODWLRQ� RI� (�� FROL� ���������� Enterococcus 



Josué Delgado-Se

DOI: https://doi.org/10.29375/01237047.3950          Vol. 23(3): 414-422, december 2020 – march 2021

419

faecalis�����������3URWHXV�VSS����������DQG�.OHEVLHOOD�
SQHXPRQLDH����������������

7KH� IROORZLQJ� IDFWV� VWDQG� RXW� IURP� WKH� DERYH�� WKDW�
JUDP�QHJDWLYH� EDFWHULD� FRQWLQXH� OHDGLQJ� FKDUDFWHUV� LQ�
XULQDU\�WUDFW�LQIHFWLRQV�DQG�Klebsiella pneumoniae�KDV�
EHFRPH� LPSRUWDQW� GXH� WR� LWV� ULVLQJ� SUHYDOHQFH� DV� DQ�
HWLRORJLF�DJHQW��DV�UHSRUWHG�LQ�WKH�ZRUN�E\�3DUGR�et al., 
ZKLFK�VKRZV�KRZ�Proteus VSHFLHV�KDV�\LHOGHG�VHFRQG�
SODFH� ������ 7KLV� PXVW� EH� WDNHQ� LQWR� DFFRXQW� ZKHQ�
VHOHFWLQJ�HPSLULF�WKHUDS\��'HVSLWH�WKH�DERYH��LW�LV�ZRUWK�
KLJKOLJKWLQJ� WKDW� HPSLULF� WKHUDS\� LV� PDLQO\� EDVHG� RQ�
Escherichia coli’s�VHQVLWLYLW\�SUR¿OH�LQ�UHFHQW�WUHDWPHQW�
SURWRFROV����������

:LWK�UHVSHFW�WR�WKH�SKHQRW\SLF�UHVLVWDQFH�SDWWHUQV�RI�WKH�
PRVW�IUHTXHQW�PLFURRUJDQLVPV��ZKHQ�LW�FRPHV�WR�E. coli, 
WKLV� VWXG\� KLJKOLJKWV� KLJK� VHQVLWLYLW\� WR� FDUEDSHQHPV�
DQG�DPLQRJO\FRVLGHV��+RZHYHU��LW�LV�LPSRUWDQW�WR�FODULI\�
WKDW�WKHVH�DQWLELRWLFV�DUH�QRW�WKH�¿UVW�FKRLFH�GXH�WR�WKHLU�
EURDG�VSHFWUXPV�RI�DFWLRQ��ZKLFK�FDQ�OHDG�WR�VHOHFWLYH�
SUHVVXUH�DQG�JUHDWHU�UHVLVWDQFH��HVSHFLDOO\�LQ�WKH�FDVH�RI�
FDUEDSHQHPV����������DV�ZHOO�DV�DPLQRJO\FRVLGH�VDIHW\�
SUR¿OHV��ZKLFK�PXVW�EH�XVHG�FDXWLRXVO\�RQ�SDWLHQWV�ZLWK�
NLGQH\�GLVHDVH��8VH�VKRXOG�EH�UHVHUYHG�IRU�QRQ�FULWLFDO��
VLPSOH�87,V���������

7KH� ¿QGLQJV� DERYH� DUH� VLPLODU� WR� WKRVH� UHSRUWHG� LQ�
RWKHU�ZRUN��LQ�D�SURVSHFWLYH��PXOWLFHQWULF�LQWHUQDWLRQDO�
VWXG\�LQ�ZKLFK�ZRPHQ�ZLWK�XQFRPSOLFDWHG�87,V�ZHUH�
included, E. coli� GHPRQVWUDWHG� D� ORZ� VHQVLWLYLW\� WR�
$PSLFLOOLQ� ��������� 7ULPHWKRSULP�6XOIDPHWKR[D]ROH�
�������� DQG� QDOLGL[LF� DFLG� ��������� ZKLOH� RWKHU�
PHGLFDWLRQV�� VXFK� DV� &HIXUR[LPH� DQG� &LSURÀR[DFLQ��
ZLWK� UHVLVWDQFHV� ORZHU� WKDQ� ����� ZHUH� PRVW� DFWLYH�
DJDLQVW� LVRODWHG� VWUDLQV� ������ 7KH\� DOVR� FRUUHVSRQG�
WR� WKDW�ZKLFK�ZDV� UHSRUWHG� LQ� D� OLWHUDWXUH� UHYLHZ� WKDW�
VXPPDUL]HV�WKH�HSLGHPLRORJLF�HYLGHQFH�RI�87,V��)RU�E. 
coli’s�UHVLVWDQFH�SUR¿OH�EHWZHHQ������DQG�������LW�IRXQG�
WKDW�$PSLFLOOLQ�REWDLQHG�WKH�KLJKHVW�UDWH�RI�UHVLVWDQFH��
VXUSDVVLQJ� ���� LQ� PRVW� UHSRUWV� ������ ,Q� DGGLWLRQ��
LQ� D� FURVV�VHFWLRQDO� VWXG\� SHUIRUPHG� LQ� �� KRVSLWDOV�
LQ� ������ LW� ZDV� REVHUYHG� WKDW� E. coli’s� VHQVLWLYLW\� WR�
$PSLFLOOLQ�6XOEDFWDP� GHFUHDVHG�� ZLWK� D� VHQVLWLYLW\�
RI������7KH�IDFW�WKDW�WKH�KLJKHVW�DQWLELRWLF�VHQVLWLYLW\�
ZDV� WR�0HURSHQHP��DW������IROORZHG�E\�3LSHUDFLOOLQ�
7D]REDFWDP��DW�����������VWDQGV�RXW��ZLWK� WKH�FDYHDW��
RQFH�DJDLQ��WKDW�WKHVH�DQWLELRWLFV�PXVW�EH�UHVHUYHG�IRU�
FULWLFDOO\�LOO�SDWLHQWV��7KH\�DUH�QRW�¿UVW�OLQH�DQWLELRWLFV�
DFFRUGLQJ� WR� PRVW� VFLHQWL¿F� SRVLWLRQV� ��������� ,Q�
WKH� FDVH� RI� &RORPELD�� E. coli� KDV� EHHQ� UHFRUGHG� WR�
VKRZ� FORVH� WR� ���� UHVLVWDQFH� WR�&HIWULD[RQH�� ���� WR�
$PSLFLOOLQ�� DQG� ���� WR� $PR[LFLOOLQ�&ODYXODQDWH� LQ�
JHQHUDO�KRVSLWDOL]DWLRQ�KDOOV� LQ�%RJRWi��$QWLRTXLD�DQG�

9DOOH�GHO�&DXFD�������5HVLVWDQFHV�RI�����WR�$PSLFLOOLQ��
���� WR� 7ULPHWKRSULP�6XOIDPHWKR[D]ROH� DQG� ����
WR� &LSURÀR[DFLQ� KDYH� DOVR� EHHQ� UHFRUGHG� ������ 7KLV�
GLVWULEXWLRQ�LV�VLPLODU�WR�WKLV�VWXG\¶V�UHSRUWV��

For Klebsiella pneumoniae��WKLV�VWXG\�GHPRQVWUDWHG�WKDW�
WKH�KLJKHVW� VHQVLWLYLW\�ZDV� UHFRUGHG� IRU� FDUEDSHQHPV��
ZKLOH� RWKHU� FRPPRQO\� XVHG� DQWLELRWLFV�� VXFK� DV�
$PSLFLOOLQ�6XOEDFWDP�DQG�&HIWULD[RQH�VKRZHG�HOHYDWHG�
UHVLVWDQFHV�� 7KLV� UHVLVWDQFH� SUR¿OH� LV� FRPSDUDEOH� WR�
WKDW� ZKLFK� ZDV� UHSRUWHG� LQ� D� &KLQHVH� VWXG\�� ZKHUH�
K. penumoniae demonstrated a greater resistance to 
&HID]ROLQ���������DQG�$PSLFLOOLQ�6XOEDFWDP����������
DQG�ORZHU�UHVLVWDQFH�WR�(UWDSHQHP��������������$QRWKHU�
VWXG\�SHUIRUPHG� LQ�0RURFFR� UHSRUWHG�.��SQHXPRQLDH�
LVRODWLRQ�LQ�����RI�XULQH�VDPSOHV��ZLWK�D�����UHVLVWDQFH�
WR� 7ULPHWKRSULP�6XOIDPHWKR[D]ROH�� IROORZHG� E\�
$PR[LFLOOLQ�&ODYXODQDWH��ZLWK�D�����UDWH�������

2Q� D� QDWLRQDO� OHYHO�� LW� ZDV� REVHUYHG� WKDW� WKLV� JHUP¶V�
KLJKHVW�UHVLVWDQFH�ZDV�WR�$PSLFLOOLQ��ZLWK�D�UHVLVWDQFH�
RI�XS�WR������IROORZHG�E\�$PSLFLOOLQ�6XOEDFWDP��XS�WR�
�����DQG�&HIWULD[RQH��ZLWK�D�UHVLVWDQFH�RI�DURXQG������
ZLWK�ORZ�UHVLVWDQFH�WR�&LSURÀR[DFLQ����������ZKLFK�LV�
DOVR�VLPLODU� WR� WKLV�VWXG\�� ,W� LV�ZRUWK�KLJKOLJKWLQJ� WKDW�
KLJK� ORFDO� UHVLVWDQFH� WR� &LSURÀR[DFLQ� ZDV� LGHQWL¿HG�
KHUH�� ZKLFK� LV� UHODWHG� WR� WKH� SUHYLRXVO\� PHQWLRQHG�
VWXGLHV� DQG� UHLQIRUFHV� WKH� WUHQG� RI� DYRLGLQJ� XVLQJ�
TXLQRORQHV�HPSLULFDOO\�

:LWK� WKLV� LQ�PLQG�� WKH�KLJK� UDWH�RI� UHVLVWDQFH� WR�EHWD�
ODFWDP�DQWLELRWLFV��HYHQ�DVVRFLDWHG�ZLWK�EHWD�ODFWDPDVH�
LQKLELWRUV�� LV� QRW� VXUSULVLQJ��7KHUH�ZHUH� KLJK� UDWHV� RI�
UHVLVWDQFH� WR�&HIWULD[RQH� LQ� WKH� LQVWLWXWLRQ� �������IRU�
(�� FROL�� ������ IRU� EHWD�ODFWDPV��� 7KLV�� DGGHG� WR� WKH�
KLJK� UDWH� DW� ZKLFK� WKLV� DQWLPLFURELDO� LV� HPSLULFDOO\�
SUHVFULEHG�� LQYLWHV� WKRVH� LQ� FKDUJH� RI� GHVLJQLQJ�
LQVWLWXWLRQDO� SURWRFROV� WR� UHFRQVLGHU� XVLQJ� WKLUG�
JHQHUDWLRQ�FHSKDORVSRULQV�DV�HPSLULF�WKHUDS\�LQ�SDWLHQWV�
ZLWK�XULQDU\�WUDFW�LQIHFWLRQV�

/DVWO\��WKLV�ZRUN�REVHUYHG�WKDW�DOPRVW�KDOI�RI�DOO�SDWLHQWV�
KDG�UHFHLYHG�SUHYLRXV�DQWLELRWLF�WKHUDS\��ZKLFK�UHÀHFWV�
DQ�H[FHVVLYH�XVH�RI� DQWLPLFURELDOV��7KLV� LQFUHDVHV� WKH�
SUREOHP�RI� UHVLVWDQFH��ZKLFK� LV�PRUH� IUHTXHQW� LQ� ORZ�
DQG� PLGGOH�LQFRPH� FRXQWULHV� LQ� ZKLFK� 87,V� DUH� RQH�
RI� WKH�PDLQ�FDXVHV�RI�VHOI�PHGLFDWLRQ�ZLWK�DQWLELRWLFV�
���������7KH�JHQHUDO�FRPPXQLW\�LV�FDOOHG�WR�DYRLG�VHOI�
PHGLFDWLRQ�� DQG� WKH� PHGLFDO� FRPPXQLW\� LV� FDOOHG� WR�
KDYH�EHWWHU�SUHVFULSWLRQ�JXLGHOLQHV��

6RPH� RI� WKLV� ZRUN¶V� OLPLWDWLRQV� LQFOXGH� D� UHODWLYHO\�
ORZ� VDPSOH� VL]H� FRPSDUHG� WR� RWKHU� VWXGLHV�� DV� ZHOO�
DV� FRQYHQLHQFH� VDPSOLQJ�� ZKLFK� OLPLWV� WKH� VDPSOH¶V�
UHSUHVHQWDWLYLW\�DQG�WKH�VWXG\¶V�UHSOLFDELOLW\��
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)LQDOO\�� UHVLVWDQFH� UDWHV� WR� DQWLELRWLF� PDUNHUV� DOORZ�
FRQFOXGLQJ� D� ORZ� SUHYDOHQFH� RI� E. coli� VWUDLQV� WKDW�
SURGXFH�EURDG� VSHFWUXP�EHWD�ODFWDPDVHV�� DV�ZHOO� DV�D�
KLJK�SUHYDOHQFH�RI�K. pneumoniae�ZLWK�WKLV�UHVLVWDQFH�
SUR¿OH��+RZHYHU�� WKH� OLPLWDWLRQ� WR� FKDUDFWHUL]LQJ� WKLV�
SRSXODWLRQ� RI� PLFURRUJDQLVPV� EHWWHU� LV� UHFRJQL]HG��
VLQFH�WKLV�LQIRUPDWLRQ�ZDV�QRW�GLIIHUHQWLDWHG�LQ�WKH�GDWD�
UHJLVWU\�IRUPV��

Conclusions
7KH� PRVW� IUHTXHQWO\� LVRODWHG� PLFURRUJDQLVPV� ZHUH�
(�� FROL� DQG� K. peumoniae,� ZKLFK� SUHVHQW� D� KLJK�
resistance to beta-lactamsm intermediate resistance to 
WKLUG�JHQHUDWLRQ� FHSKDORVSRULQV� DQG� ORZ� UHVLVWDQFH� WR�
aminoglycosides and carbapenems.

7KHUHIRUH�� LW� LV� LPSRUWDQW� WR� SHUIRUP� VWXGLHV� EDVHG�
RQ�WKHVH�UHVXOWV�ZLWK�D�ODUJHU�VDPSOH�VHOHFWHG�E\�QRQ�
SUREDELOLW\� VDPSOLQJ�� LQFOXGLQJ� SDWLHQWV� ZLWK� YDULRXV�
LQIHFWLRXV� SDWKRORJLHV� LQ� RUGHU� WR� GH¿QH� LQVWLWXWLRQDO�
SURWRFROV�DGMXVWHG�WR�ORFDO�UHVLVWDQFH�SUR¿OHV��LQ�DGGLWLRQ�
WR� GHYHORSLQJ� KHDOWK�FDUH� HGXFDWLRQ� VWUDWHJLHV� WKDW�
DOORZ�DGGUHVVLQJ�WKLV�LVVXH�ZLWK�D�PRUH�FRPSUHKHQVLYH�
DSSURDFK��

&RQÀLFWV�RI�,QWHUHVW
7KH�DXWKRUV�GHFODUH�WKDW�WKHUH�LV�QR�FRQÀLFW�RI�LQWHUHVW�

Funding
7KLV�ZRUN�ZDV�¿QDQFHG�ZLWK�UHVRXUFHV�DVVLJQHG�E\�DQ�
LQWHUQDO� FRQYRFDWLRQ� IURP� 8QLYHUVLGDG�$XWyQRPD� GH�
%XFDUDPDQJD���81$%��
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