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�ƞǀƐƫř�Ɩǀſƹ(Extended spectrum â-lactamase)ƘƫŚƐƯ�ƽŚƷ�Ƶƹźĭ�ƽƹŹ�Ƃǀě�šǈƨƄƯ�ƲƿźŤưƸƯ�Żř�ŶƴƃŚŝ�ƾƯ�ƾƬƘƟ�ƾƿŚƿźŤƧŚŝ�ŢƯƹŚƤƯ�ƾţŚ���Ʋƿř�Żř�ƝŶƷ
�ƵŶƴƴƧ�Ŷǀƫƺţ�ƾƠƴƯ�ƭźĭ�ƽŚƸƬǀſŚŝ�ƕƺǀƃ�ƾſŹźŝ�ƶƘƫŚƐƯExtended spectrum â-lactamase�Ţſř�ƽźŤƀŝ�ƱřŹŚưǀŝ�Żř�ƵŶƃ�řŶū����
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æêŶƳŶƃ�ƾŝŚƿŻŹř�ƵŚƯ���ƴǀſ��ŢƃƺĮŝō�Ƣǀƣźţźƹ�ƶƳŚĭƹŵ�Ʀƀƿŵ�ƽĥ�E-test��ƵŶƴƴƧ�Ŷǀƫƺţ�ƽŚƷ�ƮƀǀƳŚĭŹř�Źƺƌů�ŶǀƿŚţ�ŢƸūExtended spectrum â-lactamase�

ŶƴŤƟŹ�ŹŚƨŝ���ƵŶƴƴƧ�Ŷǀƫƺţ�ƾƠƴƯ�ƭźĭ�ƽŚƸƬǀſŚŝ�Źƺƌů�ŢƸū�ƾƫŚưŤůř�źƐų�ƪƯřƺƗExtended spectrum â-lactamase�ŶƴŤƟźĭ�Źřźƣ�ƾŝŚƿŻŹř�ŵŹƺƯ�żǀƳ����
lËZf¿��îè��éî� ��� ƵŶƴƴƧ� Ŷǀƫƺţ�ƽźŤƧŚŝ� ƶƳƺưƳExtended spectrum â-lactamase�� ƶǀƳƺƯƺƴě�ǈǀƀŞƬƧ�ƪƯŚƃ�î�ëç��źƃř� �ƿƄǀŚ��ç�éî���źŤƧŚŝƹźŤƳř� �
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ƶǀƳƺƯƺƴě�ǈǀƀŞƬƧ��ƾƏ�ƾƳŚŤſŹŚưǀŝ�ƾƬŞƣ�ƽźŤƀŝ�ƶƤŝŚſ�ƹ�źŤţŚƧ�Żř�ƵŵŚƠŤſř�ƶƤŝŚſ�èƶƳƺưƳ�Źŵ�źǀųř�ƵŚƯ���ƵŶƴƴƧ�Ŷǀƫƺţ�ƽŚƸƬǀſŚŝ�ƽƹŚů�ƽŚƷExtended spectrum â-

lactamase��ŵƺŝ�źŤƄǀŝ�ƽŹřŵ�ƾƴƘƯ�ŹƺƏ�ƶŝ�åê�å�P<����Ƶƹźĭ�Źŵ�źǀƯ�ƹ�īźƯ�ƱřżǀƯ�ƵŶƴƴƧ�Ŷǀƫƺţ�ƽŚƸƿźŤƧŚŝ�Śŝ�Ƶŵƺƫō�ƱřŹŚưǀŝExtended spectrum â-lactamase�
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Ţſř��ŢƯƹŚƤƯ�ƞǀƏ�ƾĭŵźŤƀĭ�Ʋƿř�ƾƷƹźĭ�ŵŚŬƿř�ŦƗŚŝ�ƾƿŚƿźŤƧŚŝ�
�ƭŚƳ�ƶŝ�ŚƷŻŚƯŚŤƧǇŚŤŝ�Żř(ESBL)�Extended spectrum â-lactamase�

Ţſř� ƵŶƃ� �� ŶǀƫƺţExtended spectrum â-lactamase�řŶŤŝř� Źŵ�
�ƽŚƷ�ƶƳƺĭ�ƶŝ�ŵƹŶŰƯE.coli�Źŵ�źƋŚů�ƩŚů�Źŵ�ƾƫƹ�Ƶŵƺŝ�ǈǀƀŞƬƧ�ƹ�

�ŵƺƃ�ƾƯ�ƵŶƷŚƄƯ�żǀƳ�ŚƷ�ƶƳƺĭ�źƿŚſ�æ�����
ĭŹřŶƫƺƯ� ƽŚƷ� ƮƀǀƳŚ�Extended spectrum â-lactamase��ƪƌƘƯ

��ƱŚƨƃżě� �ƾƴǀƫŚŝ� ƽŚƷ� ŢƀƿĥƺƫƺǀŝƹźƨǀƯ� ƽƹŹ� řźƟ� řŹ� ƾĭŹżŝ
�ƾŤƳō�ƲŤƟŚƿ�ƶƴǀƯŻ�Źŵ�ƩŚƘƟ�ƱřŶƴưƄƳřŵ�ƹ�ŢƳƺƠƗ�ƩźŤƴƧ�ƲǀƈƈŴŤƯ

ŶƳř� Ƶŵřŵ� Źřźƣ� ŶƿŶū� ƽŚƷ� Ʀǀţƺǀŝ� �Extended spectrum â-

lactamasesƴƳřƺţ�ƾƯ�ƶƧ�ŶƳř�ƶŤƟźĭ�Źřźƣ�ƾŗŚƷŶǀưſǈě�Źŵ�ľǇƺưƘƯ��Ŷ
ƺſ�Ʀƿ�Żřƿƺſ�ƶŝ� ƶƿř� ƶƽ�źĮƿŵ�ƽř�ƶƳƺĭ�ƶŝ�ƽř� ƶƳƺĭ�Żř� ƹ�źĮƿŵ�

�ƱŵźƧ�żǀƫƹŹŶǀƷ�ƾŗŚƳřƺţ�ƶƧ�ŶƴŤƀƷ�ƾŗŚƷ�ƮƿżƳō�ŚƸƳō�żǀƳ�ƹ�ŶƳƺƃ�ƪƤŤƴƯ
��ƮƿŶƿŻŚŤƠſ� źǀƔƳ� ƭŹŚƸģ� ƹ� ƭƺſ� ƪƀƳ� ƽŚƷ� ƲƿŹƺĜſƺƫŚƠſ

ŶƳŹřŵ�řŹ�ƮǀĜƠſ�ƹ�ƮǀƀƧŚţƺƠſ���ŢƸū�ƾŝŚŴŤƳř�ƽƹŹřŵ�ƮƴěŚŝŹŚƧ�ƵŻƹźƯř
Ŷƃ� ŵŚŬƿř� ƽŚƷ� ŢƳƺƠƗ� ƱŚƯŹŵ�ŶƫƺƯ� ƽŚƷ� ƮƀǀƳŚĭŹř� Ǝſƺţ� Ƶ

Extended spectrum â-lactamase��ŵŵźĭ�ƾƯ�śƺƀŰƯ�çƹæ�����
� ŶƫƺƯ� ƽŚƷ� ƶƳƺĭ� ƲǀǀƘţExtended spectrum â-lactamase��Źŵ

� ƶŝ� ŚƸƳŚŤſŹŚưǀŝçưƷř� ƵŶưƗ� ƪǀƫŵ�ŵŹřŵ�ƾŗřżƀŝ�Ţǀ� �æ� ��Ʋƿř� ƕƺǀƃ
ƺſƿƶ�ƽŚƸŤƀţ� Śŝ� ƶƧ�Ţſř�ƾƳřżǀƯ�Ʊō� Żř�Ƃǀŝ� ŵŚƿŻ� ƩŚưŤůř� ƶŝ� ŚƷ�

�ƂŬƴſ�ƲǀţƹŹ�ƆŴƄƯ�ƞǀƐƫř�Ɩǀſƹ�ƽŚƷ�ƭŚŤƧǇŚŤŝ�ƶŝ�ŢǀſŚƀů
ŵƺƃ� ƾƯ��Extended spectrum â-lactamases�źƋŚů� ƩŚů� Źŵ�

�ƾƯ�śƺƀŰƯ�ŚƷ�ƭŚŤƧǇŚŤŝ�Śŝ�ŚƷ�ŢƳƺƠƗ�ƱŚƯŹŵ�ƽřźŝ�ƽŶū�ƽŶƿŶƸţ
� ŵƺƃ�ç� ���Ŷǀƫƺţ�ƽŚƷ� ƶƳƺĭ�ƁźŤƀĭ� ƶŝ� ƶūƺţ� Śŝ� źƋŚů� ƩŚů� Źŵ
� ƵŶƴƴƧExtended spectrum â-lactamase�ǀǀƘţ� �ŚǀƳŵ�źſŚţźſ�Źŵ�Ʋ

�źŝ�ƱřƺŤŝ�Śţ�ŶſŹ�ƾƯ�źƔƳ�ƶŝ�ƾƤƐƴƯ�ƽżƧźƯ�źƷ�Źŵ�ŚƸƿźŤƧŚŝ�Ʋƿř�ƕƺǀƃ
�ƶƧ� źƐųźě� ŵŹřƺƯ� Źŵ� ƾŝźŬţ� ƱŚƯŹŵ� ƽřźŝ� řŹ� ƾŤſŚǀſ� Ʊō�ŽŚſř

�ŵƺưƳ�ƆŴƄƯ� �ŢſǇŚŝ�ƮƀǀƳŚĭŹř�Ʋƿř�ŵƺūƹ�ƩŚưŤůř�ç��æ� ���řŸƬƟ
�ƕƺǀƃ�ƲǀǀƘţ� ŹƺƔƴƯ� ƶŝ� ƶƘƫŚƐƯ� Ʋƿř� �ŹƺƧŸƯ�ƝřŶƷř� ƶŝ� ƪǀƳ�ŢƸū

ŹřŚĭƮƀǀƳ�� ŶƫƺƯ� ƽŚƷExtended spectrum â-lactamase�ƕƺǀƃ� �
�ŶƫƺƯ�ƽŚƷ�ƶƳƺĭ�Śŝ�ƵŶƃ�ŵŚŬƿř�ƽŚƷ�ŢƳƺƠƗ�Śŝ�ƱřŹŚưǀŝExtended 

spectrum â-lactamases�ŶƯŎǀě�ƹ�ŚƷ�ƶſŚƿźŤƧŚŝƹźŤƳō�ƵŵřƺƳŚų�Żř�(out 

come)Ţſř�ƶŤƟźĭ�ƭŚŬƳř�ƱřŹŚưǀŝ�����
��

{YÂ»ZÆ�Á��Á���
�ƾƠǀƇƺţ�ƶƘƫŚƐƯ�Ʀƿ� Źŵó� �ƾƬǀƬŰţ�æîæƺſ�ƿ�ƶƫƹżƿř�ƾƠƴƯ� ƭźĭ� ƶ

ǀŝ� Żř� ƵŶƃ� Ŷǀƫƺţ� źƔƳ� Żř� ƽźŤƀŝ� ƱřŹŚưExtended spectrum â-

lactamase��ƾƏ�Źŵ�żƿźŞţ�ƽŚƴǀſ�ƱŚŤſŹŚưǀŝ�Źŵæê�ƵŚƯ���ƲưƸŝíê�
�ŢƄƸŞƿŵŹř�ŢƿŚƜƫíì��ŢƟźĭ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ����

ƶƳƺưƳ�Żř�ƾƠƴƯ�ƭźĭ�ƽŚƸƬǀſŚŝ��ƽŚƷƾƴǀƫŚŝ�ƥźģ��Ʊƺų��ŹřŹŵř�ƪƯŚƃ�
� Żř� ƵŶƃ� ƶǀƸţ� ƶƳƺưƳ� �ƎƬų� �ƵŶƃ� ƵźǀĜſōchest tube� źŤţŚƧ� ��ƽŚƷ

�ƽżƧźƯ�ƽŚƷźŤţŚƧ�ƹ�ƽŶƿŹƹ(CVP)�ƽĥƺƫƺǀŝƹźƨǀƯ� ƵŚĮƄƿŚƯŻō�ƶŝ� �
� ƎǀŰƯ� Źŵ� ŢƄƧ� ƹ� ƩŚſŹř� ƱŚŤſŹŚưǀŝBlood agarƹ�agar�

Meconkey'sŢƟźĭ�šŹƺƇ���ƬěǀŢ��Źŵ�ƹ�ƽŻřƺƷ�Ǝƿřźƃ�Źŵ�ŚƷ37oc�
� šŶƯ� ƶŝçéƘŝ� ƹ� ƵŶƃ� ƶŝƺƨƳř� ŢƗŚſ��ŽŚſř� źŝ� ƮƀǀƳŚĭŹř� Ŷ

ƬƧ�ƽĥƺƫƺƟŹƺƯƾƿŚǀưǀƃƺǀŝ�ƽŚƸŤƀţ�ƹ�ƾƴ�ŵŹřŶƳŚŤſř�Ŷƿŵźĭ�ƆŴƄƯ��
ƺſ�ŶǀŗŚţƿ�ƽřźŝ�ƾƿŚǀưǀƃƺǀŝ�ƆǀŴƄţ�Żř�ƵŵŚƠŤſř�Śŝ�ƵŶƃ�ƶƫƹżƿř�ƽŚƷ�ƶ

ŢƟźĭ�šŹƺƇ� ŚƷ� ƶſŚƿźŤƧŚŝƹźŤƳō� ��ƁƹŹ� ƶŝ� ƭřźĭƺǀŝ� ƾŤƳōdisk 

diffusion�ŢƄƧ�ƎǀŰƯ�Źŵ�Muellar � Hinton�ƹ�ƶŤƟźĭ�šŹƺƇ�
�ŽŚſř� źŝ�ŪƿŚŤƳƘƯǀŹŚ�ƽŚƷCLSIŶƃ� źǀƀƠţ�� ��Żř� �ƭřźĭƺǀŝ�ƾŤƳō� Źŵ

Ưō� ƽŚƷ� Ʀǀţƺǀŝ� ƾŤƳō� ƲǀƬǀſ� ƾƀƧƺ�10µg� ��(25µg��
� ƲǀſŚƀƧƺƬƟƹźĜǀſ�1µg�� ƲǀƀƿŚƯŚŤƴū� ��10µg��ƮǀƀƧŚţƺƠſ� �

�30µg�� ƮƿŶƿŻŚŤƠſ� ��30µg�� ƩƹŻŚƀƧƺưƿźţƺƧ� ��25µg���������������
ōŻźţƭŚƳƹ�30µg���Ʈƴě�ƾưƿř�ƹ�10µg��Ŷƃ�ƵŵŚƠŤſř���

�ŶǀƫƺţExtended spectrum â-lactamase��ŚŝèƁƹŹ���double disk 

synergy (DDS) ��ƸţǀŰƯ�Źŵ�ŢƣŹ�ƶǀŚƯ�ŢƄĩ�Ǝƿ�Ɩ�ƹE-test�ƲǀǀƘţ�
Ŷƃ����
æ� �ƲǀǀƘţMIC��ƁƹŹ�ƶŝƘţǀǀŰƯ�Źŵ�ŢƣŹ�ƲǀŚƯ�ŢƄĩ�ƎƿƖ�

MICƺſ� Żř� Ʀƿ� źƷ� ƽřźŝ� ƮƿŶƿŻŚŤƠſ�ƿ� ƁƹŹ� ƶŝ� ŚƷ� ƶbroth 

microdilutionŶƃ�ƆŴƄƯ�� �ƺſ�ƭŚưţƿ� Śŝ� ŚƷ�ƶMIC ≥ 2µg/ml��
� Ŷǀƫƺţ� ƩŚưŤůř� ƽřźŝExtended spectrum â-lactamase�ŢŰţ� �

źŤƄǀŝ�ƾſŹźŝ�ƽŚƸƃƹŹ�Śŝ�DDS�ƹ�E-testŢƟźĭ�Źřźƣ���ƺſƿ�ƽŚƷ�ƶ
� ŶƫƺƯExtended spectrum â-lactamase��Żř� ƾƨƿ� ƶƧ� Ŷƃ� ƾƤƬţ

�ơƺƟ�ƵŶƃ�źƧŷ�ƽŚƸŤƀţ�DDS�Śƿ�E-test��ŶƃŚŝ�ŢŞŨƯ�ŚƸƳō�ŵŹƺƯ�Źŵ��
� ŽŚſř� źŝ� ƶƧ� ŚŬƳō� ŻřƘƯǀŚƷŹŚƽ�CLSI��ƾưƳ�Ʊřƺţ�Extended 

spectrum â-lactamase�ŝƱŵƺƶƳƺưƳ��ƽŚƷźŤƳŚƯźƟźǀƛ���NLF��źǀƔƳ�
� źŤƧŚŝƺŤƴǀſōƹ�ţ� řŹ�ŽŚƳƺƯƹŵƺƀě�ƶƘƫŚƐƯ� ŵŹřƹ� ŵŹřƺƯ�Ʋƿř� ŵźƧ�ƲǀǀƘ

ƳŶƄŶƳ����
ç� DDS� ��ƪƀƳ�ƽŚƷ�ƲƿŹƺĜſƺƫŚƠſ�Ʀƀƿŵ� �Ţƀţ�Ʋƿř� Źŵ

�ƶƬƇŚƟ�ƶŝ�ƭŚƳƹźţŻō�ƹ�ƭƺſ25-30mm�Żř��ƲǀƬǀſ�ƾƀƧƺƯō�Ʀƀƿŵó�
Ŷǀſř� ƦǀƳǇƹǈƧ� ŢƄƧ� ƎǀŰƯ� Źŵ�źƫƺƯ�ƃǀƱƺŤƴŶƴŤƟźĭ� Źřźƣ���

�ƁźŤƀĭ�ƞƣƺţ� ƶƤƐƴƯŚƠſ�Ţưƀƣ� Żř�Ʋƿźěƺſƺƫ�� ŚƷ� ��ƶŝ� ƭŚƳƹźţŻō
� ƱřƺƴƗ� ƶŝ� �ƹǈƧ� ƾƀƧƺƯōƺƧ� ƝźƏExtended spectrum â-

lactamase�Ŷƃ�ƾƤƬţ�ŢŞŨƯ�� 
è� E-test� �� ƽŚƷŹřƺƳ� Żř� ƁƹŹ� Ʋƿř� ŹŵE-test�ƶŝ� ƍƺŝźƯ�

Extended spectrum â-lactamase��ƝźƏ�Ʀƿ� ƶƧ� Ŷƃ� ƵŵŚƠŤſř
�ƮƿŶƿŻŚŤƠſ�ƽƹŚů�Ʊō�ƪŝŚƤƯ�ƝźƏ�ƹ�ƮƿŶƿŻŚŤƠſ�ƽƹŚů��ǇƹǈƧ�ƦǀƳ

ǀſřŶƃŚŝ�ƾƯ�Ŷ�MIC �ƽŹŚƸƯ�ƶǀůŚƳ�ƖƏŚƤţ�ƪŰƯ�ƕŚƠţŹř�šŹƺƇ�ƶŝ�
�ŹřƺƳ�ƽƹŹ�źŝ�Ţſř�ƵŶƃ�ƞƿźƘţ�ŹƺƧŸƯ�ŹřƺƳ�Żř�ƝźƏ�źƷ�Źŵ��ŢŞƀƳ�

MIC�ƶŝ�ƮƿŶƿŻŚŤƠſ�MIC�ƮƿŶƿŻŚŤƠſ���ǇƹǈƧ�Śƿ�ƩŵŚƘƯ��Ŷǀſř�ƦǀƳ
�Żř�źŤƄǀŝí�ŵƺūƹ�ƵŶƴƷŵ�ƱŚƄƳ��Extended spectrum â-lactamase�
Ţſř�Ƶŵƺŝ�� 

ſ��žƴū�ƶƘƫŚƐƯ�Ʋƿř�Źŵ��ƽźŤƀŝ�ƂŴŝ��ƾƳŚŤſŹŚưǀŝ�ƽźŤƀŝ�šŶƯ��Ʋ
�ƕƺƳ��Ʀǀţƺǀŝ�ƾŤƳō�šŶƯ�ƾƳǇƺƏ�ƝźƈƯ�ƶƤŝŚſ��ƵŶƃ�ƾſŹźŝ�ƶƳƺưƳ
�ƾŤƳō� Żř� ƵŵŚƠŤſř� ƶƤŝŚſ� �źŤţŚƧ� Żř� ƵŵŚƠŤſř� ƶƤŝŚſ� �ƮƀǀƳŚĭŹřƹźƨǀƯ
�ƾƴǀƫŚŝ�ŶƯŚǀě��źǀųř�ƵŚƯ�ƶſ�ƾƏ�ƾƬŞƣ�ƽźŤƀŝ�ƶƤŝŚſ��ƂŴŝ�Źŵ�Ʀǀţƺǀŝ

Ŷƿŵźĭ�ƾſŹźŝ�ƮƷ�ƱřŹŚưǀŝ����
��
��
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�� �Y{Â¼¿����ƽŚƷ�ƶƳƺưƳ�ƾƳřƹřźƟ�ŶƇŹŵExtended spectrum â-lactamase+�
ƮƀǀƳŚĭŹřƹźƨǀƯ�ƞƬŤŴƯ�ƕřƺƳř�Źŵ��

��
��

�ŽŚſř�źŝƽŚƷ�ƵŵřŵſŹźŝ�ƵŶƯō�Ţſŵ�ƶŝ�ƾ�ƶƯŚƳźŝ�Śŝ��ƽŹŚƯō�SPSSTM�
�ƶŴƀƳæêƶŤƟźĭ�ƭŚŬƳř�ƜŤƯ��ǀŚƷźƽưĩ�ƾ�Żř�ƵŵŚƠŤſř�Śŝ�student T-test 

(independent samples)ŚƤƯ�ƿŚƤƯ�ƹ�ƵŶƃ�ƶƀƿƜŤƯ�ŵŹƺƯ�Źŵ�ƶƀǀŚƷźƽ�
ĩǀƠƾ�(categorical)�Ǝſƺţ�contingency tables�Żř� ƵŵŚƠŤſř� Śŝ� ƹ�

chi-square test�ƹ�ƿ�Śfisher�s exact testřźƃ�Ŝƀůźŝ�ƿ�šŹƺƇ�Ǝ
ŢƟźĭ�Źŵ�ŪƿŚŤƳ�ƹ��Ʊŵƺŝ� řŹřŵ�šŹƺƇP ≤ 0.05�ƶŤųŚƴƃ�Źřŵ�ƾƴƘƯ�
Ŷƃ����

��
lËZf¿��
�ƪƧ�Źŵæéèç�ƶƳƺưƳ�ƾƴǀƫŚŝ�Śƴǀſ�żƧźƯ�Źŵ�ƽźŤƀŝ�ƱřŹŚưǀŝ�Żř�ƵŶƃ�řŶū�

�ŶƴŤƟźĭ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�ƶĩçëê�ƺſƿŝ�Żř�ƶŚźŤĩƿŚƸƽƵŶƃ�řŶū��ƭźĭ�
� ŶƳŵƺŝ� ƾƠƴƯ�ê�æí� ���� Źŵæîæ��æ�ìç���ŵŹƺƯ��ƾſŹźŝ� ƱŚƨƯř

�ŢǀƘƋƹExtended spectrum â-lactamase�Ŷƃ�źƀǀƯ���
îí�ƶƳƺưƳ�Extended spectrum â-lactamase��ƾƠƴƯ�� ƵƹźĭN� ��ƹ
îè�ƶƳƺưƳ�Extended spectrum â-lactamase��ŢŞŨƯ��ƵƹźĭP��ŵƺŝ��

�Ʋſ� źƔƳ� Żř��Ʀǀţƺǀŝ� ƾŤƳō� Żř� ƵŵŚƠŤſř� ƶƤŝŚſ� �žƴū�ƹ�ƂŴŝ� Źŵ
ƶƳƺưƳ��ƾƫŚſŹř�ƽŚƷ�Ʊƺų��ƎƬų���ŹřŹŵř���ƮųŻ�� �Źřŵ�ƾƴƘƯ�šƹŚƠţ�

ƹ�Ƶƹźĭ�ƹŵ�Ʋǀŝ�ƽŹŚƯō�ŢƃřŶƳ�ŵƺū���
�ƱŚŤſŹŚưǀŝ�ƽźŤƀŝ�šŶƯ�źƔƳ�Żř�åë�åP =��ƾƳǇƺƏ�ƝźƈƯ�ƶƤŝŚſ��

ƾŤƳō�šŶƯ��Ʀǀţƺǀŝ�èç�åP =���źŤţŚƧ�Żř�ƵŵŚƠŤſř�ƶƤŝŚſ�åèí�å P =����
�źǀųř�ƵŚƯ�ƶſ�Źŵ�ƱŚŤſŹŚưǀŝ�Źŵ�ƾƬŞƣ�ƽźŤƀŝ�ƶƤŝŚſ�èè��åP =����ŶƯŚǀě

� šƺƟ� ƾƳřƹřźƟ� ŶƇŹŵ� ƹ� ƾƴǀƫŚŝ�éæ�åP =��Ƶƹźĭ� ŹŵExtended 

spectrum â-lactamase�ŢŞŨƯŵƺŝ�źŤƄǀŝ�ƽŹřŵ�ƾƴƘƯ�ŹƺƏ�ƶŝ����
�ƽźŤƀŝ�ƂŴŝ�źƔƳ�Żř��ŹřŵƺưƳæ���ƃ�ƽźŤƀŝ�ŵŹřƺƯ�ƾƳřƹřźƟ�ŶƇŹŵŶ�Ƶ

Ƶƹźĭ�Źŵ�ƾĮŤųƺſ�ƂŴŝ�Źŵ Extended spectrum â-lactamase�
ŢŞŨƯ�ŵƺŝ�źŤƄǀŝ�ƽŹřŵ�ƾƴƘƯ�ŹƺƏ�ƶŝ��ååæ��å P =����

�ƮƀǀƳŚĭŹřƹźƨǀƯ�ƕƺƳ�źƔƳ�Żř��ŹřŵƺưƳç����ŢƳƺƠƗ�ƾƳřƹřźƟ�ŶƇŹŵ�Śŝ
� Ƶƹźĭ� Źŵ� ƶǀƳƺƯƺƴě� ǈǀƀŞƬƧExtended spectrum â-lactamase��

�ŢŞŨƯŵƺŝ�źŤƄǀŝ�ƽŹřŵ�ƾƴƘƯ�ŹƺƏ�ƶŝ��åè��å P=����
��

hv]��
�ŵŹřƺƯ�ƾſŹźŝ�Ʋƿř�ŹŵExtended spectrum â-lactamase�Źŵ�ŢŞŨƯ�

ƺſ�Ʋǀŝƿ�ƱŚŤſŹŚưǀŝ�Źŵ�ƽźŤƀŝ�ƱřŹŚưǀŝ�Żř��ƵŶƃ�řŶū�ƾƠƴƯ�ƭźĭ�ƽŚƷ�ƶ
Śƴǀſ�żƿźŞţ�ƽ�ƺƯŹ� ŵ� Źřźƣ� ƶƘƫŚƐƯŢƟźĭ� �ì�éí��ƺſ�Ʋƿřƿ�ƭźĭ� ŚƷ�ƶ

� ƾƠƴƯ�ŽŚƳƺƯƹŵƺƀě� ƹ� źŤƧŚŝƺŤƴǀſō� śŚƀŤůř� ƱƹŶŝ� �Extended 

spectrum â-lactamase�ŶƳŵƺŝ�ŢŞŨƯ���ƮƀǀƳŚĭŹř�ƕƺƳ�źƔƳ�Żř�î�ëæ��
ƺſƿ� �ƶǀƳƺƯƺƴě� ǈǀƀŞƬƧ� ƽŚƷ� ƶç�éî� �ſƺƿ��ƾƬƧ� ŚǀƄƿźƃř� ƽŚƷ� ƶ
ç�æî� �ƺſƿ� �źŤƧŚŝƹźŤƳř� ƽŚƷ� ƶêå� �ƺſƿſ� ƽŚƷ� ƶŚǀƃřź� ƹ�æåå��

ƺſƿƷ� ƶ�ƽŚźŤƧŚŝƹźŤǀſ�Extended spectrum â-lactamase��ŢŞŨƯ
ŶƳŵƺŝ���Śŝ�ƍŚŞţŹř�Źŵ�ŚǀƳŵ�źſřźſ�Źŵ�ƱƺĭŚƳƺĭ�šŚƘƫŚƐƯExtended 

spectrum â-lactamase��ŶƳř�ƶŤƃřŵ�źǀƜŤƯ�ŹŚǀƀŝ�ŪƿŚŤƳ�ƶƧ�ƶŤƟźĭ�ƭŚŬƳř
�æç��è���ƶŤƟźĭ�Źřźƣ�ƶƀƿŚƤƯ�ŵŹƺƯ�ƾƬƘƟ�ƶƘƫŚƐƯ�Śŝ�ŚƸƳō�Żř�ƽŵřŶƘţ�ƶƧ

Ţſř����
�ƶƘƫŚƐƯ�ŹŵPaterson�ƱřŹŚƨưƷ�ƹ�çå��ƺſƿƶ��ƹ�ƶǀƳƺƯƺƴě�ǈǀƀŞƬƧ�ƽŚƷ

èæ��ƺſƿ�ƂŴŝ�Źŵ�ƽźŤƀŝ�ƱřŹŚưǀŝ�Żř�ƵŶƃ�ƶƫƹżƿř�źŤƧŚŝƹźŤƳř�ƽŚƷ�ƶ
�ƵĦƿƹ�ƽŚƷ�ŢŞƣřźƯExtended spectrum â-lactamase�ŶƳŵƺŝ�ŢŞŨƯ��

� ƶƘƫŚƐƯ� ŹŵMastertonƱřŹŚƨưƷ� ƹ�ŵŹřƺƯ� ŚǀƳŚŤƿźŝ� Źŵ�Extended 

spectrum â-lactamaseƺſ�Źŵ�ŢŞŨƯ�ƿƶ�ƽŚƷŚŝƹźŤƳř��ŚƷ�ƶſŚƿźŤƧçå��
æì��ƬƧŚǀƄƿźƃř�Źŵ�ƾçå��ç��ƶǀƳƺƯƺƴě�ǈǀƀŞƬƧ��æé��ææ��źŤƧŚŝƹźŤƳř��
ìç��èî���ƾƠƴƯ�ƭźĭ�ŵŹřƺƯ�ƪƧ�Źŵ�ƹëè��éé��Ŷƿŵźĭ�ƁŹřżĭ� ��Źŵ

� ƾſŹźŝshah� ƱŚŤƀƧŚě� Źŵ� ƱřŹŚƨưƷ� ƹ�çå� �ƺſƿ�ǈǀƀŞƬƧ� ƽŚƷ� ƶ
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ƂŴŝ�Źŵ�ƽźŤƀŝ�ƱřŹŚưǀŝ�Źŵ�ƶǀƳƺƯƺƴě��ƽŚƷ�ŢŞƣřźƯ�ƂŴŝ�Żř�źǀƛ�ƽŚƷ
�ƵĦƿƹ�ICU���ƹéç���Źŵ�ƵŶƃ�ƽźŤƀŝ�ƽŚƷ�ƶƳƺưƳŚƷ�ŢŞƣřźƯ�ƂŴŝƽ�

ƹƿƵĦ�źƔƳ� Żř�Extended spectrum â-lactamase�ŶƳŵƺŝ�ŢŞŨƯ� ��Źŵ
�ƖƯŚū�ƾſŹźŝHirakataƺſ�ŵŹƺƯ�Źŵ�ƱřŹŚƨưƷ�ƹ�ƿ�ǈǀƀŞƬƧ�ƽŚƷ�ƶ

�ƶǀƳƺƯƺƴěë�èê����ŹƺěŚĮƴſ�Źŵ�ŵŹřƺƯì�èå����Ʋǀģ�Źŵ�ŵŹřƺƯæ�çí��
��ƾŝƺƴū�ƽŚƤƿźƟō�Źŵ�ŵŹřƺƯî�çæ��Źŵ�ŵŹřƺƯƟ�ǀƬǀĜǀ��Ʋæå���Źŵ�ŵŹřƺƯ

�ƹ�Ʋěřĥæå���ŚǀƫřźŤſř�Źŵ�ŵŹřƺƯExtended spectrum â-lactamase�
ŶƳŵƺŝ�ŢŞŨƯ��ŝ�Ʀƿ�Źŵ�ƱřźƸţ�Źŵ�ƶŤƟźĭ�ƭŚŬƳř�ƽŚƷ�ƾſŹźŝ�Źŵ�ƾſŹź

ç�ëì��ƺſƿƬƧŚǀƄƿźƃř�ƽŚƷ�ƶ�ƾExtended spectrum â-lactamase�
�Ƶŵƺŝ�ŢŞŨƯ�ì��Ŝǀţźţ�ƶŝ�źĮƿŵ�ƶƘƫŚƐƯ�ƹŵ�Źŵ�ƹ��ê�éé���ƹé�çå��

ưƳ� ƶǀƳƺƯƺƴě�ǈǀƀŞƬƧ�ƽŚƷ� ƶƳƺExtended spectrum â-lactamase�
�ŶƳŵƺŝ�ŢŞŨƯ�îƹí���ƲǀƴĤưƷ�ƺſ�ƽƹŹ�źŝ�ƱŚǀŰƫŚƇźǀƯ�ƶƘƫŚƐƯ�Źŵƿ�ƶ

ƵŶƃ� ƶƫƹżƿř�ƽŚƷ� ƵĦƿƹ�ŢŞƣřźƯ�ƽŚƷ�ƂŴŝ� Żř�ë�íå� �ƺſƿ�ƽŚƷ� ƶ
Extended spectrum â-lactamase��ƱŚǀƯ� Ʋƿř� Źŵ� ƹ� Ƶŵƺŝ� ŢŞŨƯ

ŞƬƧ� ƶǀƳƺƯƺƴě�ǈǀƀì�ìë�ƬƧŚǀƄƿźƃř� ��ƾë�ëå���źŤƧŚŝƹźŤƳř� ƹæ�éì��
Ŷƃ�ƁŹřżĭ��ƹŹ�źŝ�żƿźŞţ�Źŵ�ƶŤƟźĭ�ƭŚŬƳř�šŚƘƫŚƐƯ�Źŵƺſ�ƽƿ�ƽŚƷ�ƶ

ƂŴŝ�Żř� ƵŶƃ� ƶƫƹżƿř�ƾƳƺƯƺƴě�ǈǀƀŞƬƧ� ƵĦƿƹ�ŢŞƣřźƯ�ƽŚƷ�ì�îì��
î�îå��ſƺƿ� ŚƷ�ƶExtended spectrum â-lactamase��ŶƳŵƺŝ�ŢŞŨƯ
�ææ� ��ƲǀƴĤưƷƶƘƫŚƐƯ� Źŵ���ƵĦƿƹ�ŢŞƣřźƯ� ƽŚƷ�ƂŴŝ� Źŵ� źĮƿŵ� ƽř

�ƱŚƧŵƺƧî�îì���ŚƷ�ƶſŚƿźŤƧŚŝƹźŤƳř�ƽŚƷ�ƶƳƺưƳExtended spectrum 

â-lactamase�� ŶƳŵƺŝ�ŢŞŨƯ�æç� ��ưƷƶĩ� ŹƺƐƳŚ�ŵƺƃ� ƾƯ� ƵŶƷŚƄƯ�
�ŪƿŚŤƳ� ƹ� Ƶŵƺŝ� ƕƺƴŤƯ� ŹŚǀƀŝ� ƶƴǀƯŻ� Ʋƿř� Źŵ�ƞƬŤŴƯ�šŚƘƫŚƐƯ� ŪƿŚŤƳ
ŵŹřŵ�Źřźƣ�ƵŶƃ�ƁŹřżĭ�ƵŵƹŶŰƯ�Źŵ�ŵŹřƺƯ�ŜƫŚƛ�Źŵ�żǀƳ�ƾƬƘƟ�ƶƘƫŚƐƯ��

řƹřźƟ�ƁŹřżĭ� źƔƳ� Żř� ƵŶưƗ�šƹŚƠţ� ŵƺūƹ� ŵŹřƺƯ� ƾƳExtended 

spectrum â-lactamase��ƾƿŚǀƟřźƜū�ƞƬŤŴƯ�ƢƏŚƴƯ�Źŵ���æê��æè���
�ƾƳŚƯŹŵ� żƧřźƯ� Źŵ�ŢƳƺƠƗ� ƩźŤƴƧ� ƽŚƷ�ŢſŚǀſ� Źŵ�šƹŚƠţ� żǀƳ� ƹ

ƞƬŤŴƯ��ƽŚƷ� ƾſŹźŝ� Źŵ� ŪƿŚŤƳ� ƾĭŵźŤƀĭ� ƪƿǇŵ� ƲƿźŤưƸƯ� Żř�
�Ţſř� ƵŶƃ� ƱřƺƴƗ�ƞƬŤŴƯ�æë� ���źţ� Ƣǀƣŵ� ƱŶƃ�ƆŴƄƯ�ŢƸū

ƤƐƴƯ��ƞƬŤŴƯ�żƧřźƯ�Źŵ�šƹŚƠţ�ŢƬƗ�ŢŞŨƯ�źƐų�ƪƯřƺƗ�ƶƧ�Ţſř�ƾ
ƺſ�ƱŶƃƿ� źƔƳ� Żř� ŚƷ� ƶExtended spectrum â-lactamase��ŵŹƺƯ

�ƾŝŚƿŻŹř�řŹ�ŚƷŹƺŤƧŚƟ�ƦƀƿŹ�ƶƘƫŚƐƯ�Ʋƿř�Źŵ�ŚƯ�ƶƧ��ŶƳźǀĭ�Źřźƣ�ƾſŹźŝ
�ƂŴŝ�Źŵ�ƽźŤƀŝ�ŵŹřƺƯ��ƾƳŚŤſŹŚưǀŝ�ƽźŤƀŝ�šŶƯ�ƩƺƏ�ƶƧ��ƮƿŵƺưƳ

ŚƷ� ŢŞƣřźƯƽƹ�ƿƵĦ��Ʀǀţƺǀŝ� ƾŤƳō� šŶƯ� ƾƳǇƺƏ� ƝźƈƯ� ƶƤŝŚſ� �
ŝ�ŢƳƺƠƗ�ƽźŤƀŝ�ƶƤŝŚſ�ƹ�źŤţŚƧ�Żř�ƵŵŚƠŤſř�ƶƤŝŚſ�ƶǀƳƺƯƺƴě�ǈǀƀŞƬƧ�Ś

�ƭźĭ�ƽŚƷ�ƪǀſŚŝ�ƽŚƷ�ƶƳƺưƳ�Źŵ�źǀųř�ƵŚƯ�ƶſ�ƾƏ�ƱŚŤſŹŚưǀŝ�Źŵ�ƾƬŞƣ
�ƾƠƴƯExtended spectrum â-lactamase��ƽŹřŵ�ƾƴƘƯ�ŹƺƏ�ƶŝ�ŢŞŨƯ

ŵƺŝ�źŤƄǀŝ����
�ƹ�ƾƬŞƣ�Ʀǀţƺǀŝ�ƾŤƳō�ƝźƈƯ�ƶƤŝŚſ�żǀƳ�źĮƿŵ�ƞƬŤŴƯ�šŚƘƫŚƐƯ�Źŵ

Ɨ� ƶŝ� šŶƯ� ƾƳǇƺƏƿř� źƐų� ƪƯřƺƗ� ƲƿźŤưƸƯ� Żř� ƾƨƿ� ƱřƺƴŬ�ŵŚ
�ƽŚƸƃƺſExtended spectrum â-lactamase��ƵŶƃ�ƾƟźƘƯ�ŢŞŨƯ

�Ţſř�çå��æì����ƾţŚƘƫŚƐƯ�ƮƷ�źĮƿŵ�ƽŚƷŹƺŤƧŚƟ�ƦƀƿŹ�Śŝ�ƶƐŝřŹ�Źŵ
�Ŷƃ�ƾſŹźŝ�ççƹçæ���Rodriguez-Bano�ƾƏ�ƽźŤƀŝ�ƶƤŝŚſ�è�ƵŚƯ�

ǀŝ�ƾŤƳō�ƾƬŞƣ�ƝźƈƯ�ƶƤŝŚſ�ƹ�ƶǀƳƺƯƺƴě�ǈǀƀŞƬƧ�Śŝ�ŢƳƺƠƗ��źǀųř�Ʀǀţƺ
Ţſř�ƵŵƺưƳ�ƁŹřżĭ�ŢǀƘƋƹ�Ʋƿř�ƽŚƷŹƺŤƧŚƟ�ƦƀƿŹ�ƲƿźŤưƸƯ�řŹ��

Kanafani�ƽźŤƀŝ� �źŤţŚƧ� ŵƺūƹ� �źǀųř� Ʀǀţƺǀŝ� ƾŤƳō� ƝźƈƯ� żǀƳ�
ǇƺƏƺſ� ŵŚŬƿř� źƐų� ƪƯřƺƗ� Żř� řŹ� šŶƯ� ƾƳƿ� ƽŚƷ� ƶExtended 

spectrum â-lactamase�Ţſř�ƶŤƀƳřŵ�ŢŞŨƯ���ƶƔůǈƯ�ƶƧ�ƶƳƺĮƳŚưƷ
�ƶƴǀƯŻ�Ʋƿř�Źŵ�ŚƯ�ƶƘƫŚƐƯ�ŪƿŚŤƳ�ŵƺƃ�ƾƯ�šŚƘƫŚƐƯ�ŪƿŚŤƳ�Śŝ�ŚŤſřŹ�ƮƷ

Ţſř� źĮƿŵ���ƶŤſŵ� ƹŵ�Źŵ�źǀƯ�ƹ�īźƯ�ƱřżǀƯ�ƾƬƘƟ�ƾſŹźŝ� Źŵ� żǀƳ
�ƽŚƷ�ƶƳƺưƳ�ƽřŹřŵ�ƱřŹŚưǀŝExtended spectrum â-lactamase��ŢŞŨƯ

� ƹExtended spectrum â-lactamase��Źřźƣ� ƶƘƫŚƐƯ� ŵŹƺƯ� ƾƠƴƯ
Ư�ƹ�īźƯ�ŵŹřƺƯ�ŵřŶƘţ�ƶƧ�Ŷƃ�ƵŶƷŚƄƯ�ƹ�ŢƟźĭ�ŢƳƺƠƗ�Żř�ƾƃŚƳ�źǀ

ƹźĭ� Źŵƺſ� Śƿ� Ƶƿ� ƾƠƴƯ� ƭźĭ�ƽŚƸƬǀſŚŝ� ƶExtended spectrum â-

lactamase�ŵƺŝ� źŤƄǀŝ� ƽŹřŵ� ƾƴƘƯ� ŹƺƏ� ƶŝ� ŢŞŨƯ� ��šŚƘƫŚƐƯ� Źŵ
�ŵŹřƺƯ�Źŵ�ƾĭŵƺƫō�Źŵ�źǀƯ�ƹ�īźƯ�ƱřźǀƯ�żǀƳ�ƾƬŞƣ�ƞƬŤŴƯExtended 

spectrum â-lactamase��Ţſř�ƵŶƃ�ƁŹřżĭ�ǇŚŝ�ŢŞŨƯ�çê��çèƹé�����
��

�É�Ì³�ÄnÌf¿��
�ƶƘƫŚƐƯ�Ʋƿř�ŪƿŚŤƳ�ŽŚſř�źŝ�ƱŚƸū�źſřźſ�Źŵ�ƶŝŚƄƯ�ƽŚƷ�ƾſŹźŝ�ƹ

� ŵŹřƺƯExtended spectrum â-lactamase��Źŵ� ƵĦƿƹ� ƶŝ� ŢŞŨƯ
�šǈƨƄƯ�ƶŝ�źŬƴƯ�ŵƺų�ƶƧ��Ƶŵƺŝ�ƂƿřżƟř�ƶŝ�ƹŹ�ƾƠƴƯ�ƭźĭ�ƽŚƸƿźŤƧŚŝ
�ƾƯ�ƱřŹŚưǀŝ�ƽǇŚŝ�źǀƯ�ƹ�īźƯ�ƶŝ�źŬƴƯ�ŢƿŚƸƳ�Źŵ�ƹ�ƱřŹŚưǀŝ�ƾƳŚƯŹŵ

ŵŵźĭ���źƷ�Źŵ�ƾƫźŤƴƧ�ƽŚƷ�ƶƯŚƳźŝ�ƶƧ�Ţſř�źŤƸŝ�ƲƿřźŝŚƴŝ�ƪǀŞƣ�Żř�żƧźƯ
�ŶƫƺƯ�ƽŚƷ�ƮƀǀƳŚĭŹř�ƾƿŚſŚƴƃExtended spectrum â-lactamase���

�ƹ�ƶŤųřŵźě�ƪƯřƺƗ�Ʋƿř�źŧƺƯ�ƱŚƯŹŵ�ƶŝ�ŜſŚƴƯ�ƾƨǀţƺǀŝ�ƾŤƳō�śŚŴŤƳř
�Źŵ�ƎƤƟ�ƞǀƐƫř�Ɩǀſƹ�Ʀǀţƺǀŝ�ƾŤƳō�ƝźƈƯ�ƲŤųŚſ�ŵƹŶŰƯ�Śŝ�żǀƳ

ƭƹżƫ�ŵŹřƺƯ�ƮǀŗŚưƳ�ƽźǀĮƄǀě�ƭƹŚƤƯ�ƽŚƷ�ƮƀǀƳŚĭŹř�ŵŚŬƿř�Żř�����
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