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ƹŵ��������������������������������������������������������������������������������ƵŹ��ƽÎÓ��ƵŹŚưƃ��ƽÓÑ���żºǀºƿŚěÎÐÕÔ���šŚŰºƠƇÔÐ��ŚţÕÏ��
��

ſŹźŝƾƃ�ǀ�ƹ�ƕƺƪƯřƺƗ�ěǀƺĮƄƾƿ�ƵŶƴƴĩ�ƽƹŹřŵ�ŢƯƹŚƤƯ�ƾƿ�ƟŚŤſřǀŽƺĩƺĩƺƬ�ŽƺŗŹƹř�� �
řŶū�ƶƳƺưƳ�Żř�ƵŶƃ�ŚƷƽŝ�ǀƱŚŤſŹŚư�ŚƷƽƱŚƃŚĩ���

ƽźǀƴƯ�ƱřƺƋŹ�źŤƧŵÎ��ƾƘǀƠƃ�ŶưŰƯÏ���
ƵŶƴƀƿƺƳ�ƩƺŘƀƯ�ƽ����ƱŚƃŚƧƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ��śƹźƨǀƯ�Ƶƹźĭ�ƽĥƺƫƺƴưƿř�ƹ�ƾſŚƴƃ��moniri@kaums.ac.ir��

ŢƟŚƿŹŵ��èå�é�íì� �ƁźƿŸě��çì�í�íì��
� �

ƵŶǀƨģ��
ƶƴǀƯŻ��ƝŶƷ�ƹ����ƟŚŤſř�ŵƺūƹ�ǀ�ř�ŽƺĩƺĩƺƬƹ���ƾŤƯ�ƶŝ�ƭƹŚƤƯ�ŽƺŗŹ�ƲǀƬǀſ���ŹŵǀŝƱŚŤſŹŚư��ŝ�ŚƷ��ƶ��ƱřƺƴƗƿ�����ƾƯ�ƶūƺţ�ŵŹƺƯ�įŶū�ƪĪƄƯ�Ĩ�ŶƃŚŝ������ƶºŝ�ƶºƘƫŚƐƯ�Ʋºƿř
ŹƺƔƴƯ��ƾƳřƹřźƟ�ƱřżǀƯ�ƲǀǀƘţ�ƟŚŤſřǀŹƹř�ŽƺĩƺĩƺƬŤƯ�ƶŝ�ƭƹŚƤƯ�Žƺŗƾ��ƲǀƬǀſƶƳƺưƳ�Żř�ƵŶƃ�řŶū�ƫŚŝ�įŚƷǀ�İƴ�ŢºƯƹŚƤƯ�Żƹźŝ�ƂƿřżƟř�Śŝ�ƎŞţźƯ�ƪƯřƺƗ�ƲǀǀƘţ�ƹ�

Źŵ�Ʊō�ƶŝǀŝ�ƱŚŤſŹŚư�ƱŚƃŚĩ�įŚƷŢƟźƿŸě�ƭŚŬƳř�� 

��ƁƹŹƾſŹźŝ���ƶƘƫŚƐƯ�Ʋƿř��ƽ�ƾƠǀƇƺţ�����ƽƹŹ�źŝÎÍÍ�ƺſƿƶ��ƽ�ƟŚŤſř�ǀ�ř�ħƺĩƺƬƹŽƺŗŹ�Ɩưū����Żř�ƵŶƃ�ƽŹƹō�ŝǀ��ƱřŹŚưƱŚŤſŹŚưǀŝ���������ƩŚºſ�Źŵ�ƱŚºƃŚƧ�ƽŚºƷÎÐÕÓ�
�ŢƟźĭ�ƭŚŬƳř��ƺſƿƶ���ŚƷ����Żř�ƵŵŚƠŤſř�ŚŝŢƄƧ���ŰƯ�įƹŹ�źŝ�ǀ������ƹ�ƭƹźĩ�įƹŚů�ŹŚĭō�ƎDNAase���ĬƳŹ��ƭźĭ�ƽżǀƯō����ƱƺƯŻōŻǇŚţŚĩƹ���ƶºƫƺƫ�ŻǇƺºĭōƺĩ���įř��ƲǀºǀƘţ

��ŢƿƺƷƃŶŶƳ��ƱƺƯŻō��ƾŤƳō�ŢǀſŚƀů���ŢƟźƿŸě�ƭŚŬƳř�ƱĥƺǀƠƿŵ�Ʀƀƿŵ�ƁƹŹ�Śŝ�ƾƨǀţƺǀŝ�źǀƜŤƯ���žƴū��Ʋſ�ƽŚƷƶƤŝŚſ��ƽ�ƩƺƏ��ƱŚŤſŹŚưǀŝ�Źŵ�ƱŶƃ�ƽźŤƀŝ�
ŵ��ƽźŤƀŝ�šŶƯƾŤƳō�Śŝ�ƾƬŞƣ�ƱŚƯŹ�Ŷƃ�ŢƃřŵŵŚƿ�ƽŹŚưǀŝ�ƕƺƳ�ƹ�Ʀǀţƺǀŝ����

ƶŤƟŚƿ�ŚƷ�ƾƴě�ƶŝ�ŢŞƀƳ�ŢƯƹŚƤƯ�ƱřżǀƯ�ƲƿźŤƄǀŝ���ƲǀƬǀſÖÖ��ŶƇŹŵ�ƹ�ƶŝ�ŢŞƀƳ�ŢƯƹŚƤƯ�ƱřżǀƯ�ƲƿźŤưƧƲǀſŚƀƧƺƬƟƹźĜǀſ�ÎÎŵƺŝ�ŶƇŹŵ�� ÏÏ��ƶºŝ�ŶƇŹŵ�
ƾŤƯ���ŶƳŵƺŝ�ƭƹŚƤƯ�ƲǀƬǀſ��Ô��Żř�ŶƇŹŵ��ƺſƿƶ�����ƲǀƀƿŚƯƺƨƳřƹ�ƶŝ�ŚƷſŚƀůǀ��Ţ��ƎſřƹŶůŶƴŤƃřŵ��ƯƮƸ������������ƕƺǀºƃ�Śºŝ�ƎŞţźºƯ�ƪºƯřƺƗ�Ʋƿźºţ�ƺºſƿƶ�����ƭƹŚºƤƯ�ƽŚºƷ
ƟŚŤſřǀħƺĩƺƬ�ŽƺŗŹƹř�������ƽǇŚºŝ�Ʋºſ�ƪƯŚƃ�ÑÓ��ƩŚºſ���å�å�åP<����������ƱŚŤºſŹŚưǀŝ�Źŵ�ƱŶºƃ�ƽźŤƀºŝ���ååå�åP<�������������ƶºŤƠƷ�Ʀºƿ�Żř�Ƃǀºŝ�ƽźŤƀºŝ�šŶºƯ��

�ååå�åP<��ƝźƈƯ���ƾƬŞƣƾŤƳō�ǀŝƺƦǀţ��åå��åP<�ƾŤƳō�ƝźƈƯ�ƹ���ƶŤƠƷ�Ʀƿ�Żř�Ƃǀŝ�Ʀǀţƺǀŝ�ååç�åP<��ŶƳŵƺŝ� 

ƶŬǀŤƳ�źǀĭƽ�������ƕƺǀƃ�ƶŝ�ŢŞƀƳ�ƾƷŚĭōƟŚŤſřǀħƺĩƺƬ�ŽƺŗŹƹř�ƭƹŚƤƯ��ƹ��ƾƿŚſŚƴƃ�ƪƯřƺƗ���źƐų�ƃŚƳƾ���Żř�ƶƿƺſ������ŢƸū�ƭƹŚƤƯ�ƽŚƷƺŬţƿż��ƾŤƳō�ƮƿĥŹ�ƾƨǀţƺǀŝ�
�ŜſŚƴƯ�Ʀƃżě�ƎſƺţƽŹƹźƋ�Ţſř����
ƱŚĭĥřƹƽŶǀƬƧ���ƟŚŤſřǀħƺĩƺƬ�ŽƺŗŹƹřƭƹŚƤƯ���ƾŤƯ�ƲǀƬǀſ��ƪƯŚƗě�ǀƺĮƄƾƿ��ƵŶƴƴĩŹŚưǀŝ��ŤſƱŚ�ƱŚƃŚƧ�ƽŚƷ��

 
��

�ƶƯŶƤƯ��
�����ƟŚŤſřǀħƺĩƺƬ�ŽƺŗŹƹř�����šŹŶƣ�ƪǀƫŵ�ƶŝ�ŝǀŹŚưƽ�řŻƾƿ��ƹ�ƵƺƤƫŚŝ��

ŶºººƋ�ƽŚºººƷƹŹřŵ�źºººŝřźŝ�Źŵ�ƱƹżºººƟřŻƹŹ�ŢºººƯƹŚƤƯ��ƾƿŚºººƿźŤƧŚŝ� �
� �
� �
� �
� �

� �
ƾƨƿ�ƶŝ �ŻřƾŤƃřŶƸŝ�šǈƨƄƯƮƸƯ��Źŵ��ƱŚƸū�Ţºſř�ƵŶƃ�ƪƿŶŞţ��

Źŵ������ƶƿƺººſ�Żř�ƾººưƧ�ŶººƇŹŵ�żººū�ƶººŝ�źººƋŚů�ƩŚººů���ƽŚººƷ� �
� �
��
��
��

Î���ƆƈŴŤƯśƹźƨǀƯ�ƾſŚƴƃ�ƾƴǀƫŚŝ�ƱŚƃŚƧ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ŹŚǀƄƳřŵ���
Ï��ƾſŚƴƃŹŚƧ�ƽƺŬƄƳřŵ�śƹźƨǀƯ�ŶƃŹř�Ʊřźƿř�ŹƺŤſŚě�ƺŤǀŤƀƳř��ƾſŚƴƃ��
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ƾƿƺĮƄǀě�ƪƯřƺƗ�ƹ�ƕƺǀƃ�ƾſŹźŝ�ƵŶƴƴƧƾƿƹŹřŵ�ŢƯƹŚƤƯ����� 

 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÓƵŹŚưƃ����ƽÓÑ�żǀƿŚě��ÕÔ 

ÔÑ

ƟŚŤººſřǀħƺĩƺƬ�ŽƺººŗŹƹř��ŜººƬƛř�Ʊō����Ŷººǀƫƺţ�ŻŚººƯŚŤƧǇŚŤŝ�ŚººƷ� �
ƵŵƺưƳ����ƾƴě�ƶŝ�ŢŞƀƳ�ƹ��ƲǀƬǀſ��ƭƹŚƤƯ�ŚƷ��ƾºƯ���ŶƴºƃŚŝ������ƶºŝ�ŢºƯƹŚƤƯ
ƾŤƯ��ƱŚƄƳ�ƲǀƬǀſ�ƵŶƴƷŵ��ƽ��������ƾºƴě�ƾƯŚºưţ�ƶºŝ�ŢºƯƹŚƤƯ���ƲǀƬºſ��ƽŚºƷ� �

��ƾººƴě�ƶºŝ�ƭƹŚºƤƯ��ºſǀ�ƲƿŹƺĜºſƺƫŚƠſ�ƹ�ŻŚƴǀƬ��ƾºƯ�ŚººƷ�ŶººƃŚŝ��ÏƹÎ���
ƟŚŤººººſřǀħƺĩƺƬ�ŽƺººººŗŹƹř�ƾººººŤƯ�ƶººººŝ�ƭƹŚººººƤƯ��ƲǀƬǀººººſ� �

(Methicillin Resistant Staphylococcus aureus [MRSA])�Żř�
śƹźƨǀƯ�����������ƾºƏ�Źŵ�ƶƧ�Ţſř�ƾƳŚŤſŹŚưǀŝ�ƖƿŚƃ�ƽŚƷ���ƶºƷŵ�Ŷºƴģ��ƽ�

��������ƱŚƸū�źſřźſ�Źŵ�Ʊō�ƕƺǀƃ�ƱřżǀƯ�źǀųř�ƶŝ�ƹŹ���ƂƿřżƟř��Ţſř�Ƶŵƺŝ� �
�ÎÎ�Ð�����������ŢºƳƺƠƗ�ƱƹżºƟřŻƹŹ�ƕƺǀºƃ�ƶŝ�ƶūƺţ�Śŝ������Żř�ƾºƃŚƳ�ƽŚºƷ

MRSA��ƀƯ�Œ�ŢŞƣřźƯ�Ʋǀƫƹ���ƹ�ƾŤƃřŶƸŝ�ƽŚƷ����Źŵ�ŢƳƺƠƗ�ƩźŤƴƧ
ƱŚŤſŹŚưǀŝ��ƿŚŝ�ŚƷŶ��������ƕƺǀºƃ�ƱřżºǀƯ�ƾſŹźŝ�ƲưƋ���Ʊō�ƶºƯŚƳźŝ���ƾƿŚºƷ

ƸūƮƀǀƳŚĭŹř�Ʋƿř�ŹŚƄŤƳř�Żř�ƽźǀĭƺƬū�Ţ řŹřƿ�Ʋƿř�Źŵ�ƶƧ�ŶƴƿŚưƳ�ƶ
�ƲŤƀƳřŵ�ŚŤſřŹ�ƺĮƫř�ƽ����ƾºŤƳō�ŢºƯƹŚƤƯ���ƾƨǀţƺºǀŝ������ƪºƯřƺƗ�ƂºƤƳ�ƹ�

���ŢƯƹŚƤƯ�Żƹźŝ�Śŝ�ƎŞţźƯ�ƾƯ��ŶƳřƺţ��ƶƯŚƳźŝ�Źŵ����ƩźºŤƴƧ�ƽŚƷ��ŢºƳƺƠƗ�
�ŶƃŚŝ�ŶǀƠƯ���������Źŵ�Ƣºǀƣŵ�šŚºƗǈƏř�ƶºŝ�ƾºſźŤſŵ�ƭŶºƗ�ƶŝ�ƶūƺţ�Śŝ

�������ƲǀǀƘţ�Śŝ�Śţ�ƮƿŶƃ�Ʊō�źŝ�ƶƤƐƴƯƟŚŤſřǀħƺĩƺƬ��ŽƺŗŹƹř��ƭƹŚƤƯ�ƽŚƷ
��ƶŝƾŤƯ�����źƿŚºſ�ƹ�ƲǀƬǀºſ��ƾºŤƳō��Ʀºǀţƺǀŝ��ŚºƷ���ƶºƳƺưƳ�Żř�����ƽŚºƷ�ƾƴǀƫŚºŝ�

ƱŚŤſŹŚưǀŝ������ƩŚſ�Źŵ�ƱŚƃŚƧ�ƽŚƷÕÓ��ǀƃ�����řŹ�Ʊō�ƕƺ���ƂƤƳ�ƹ�ƶŞſŚŰƯ
��������ƮǀƿŚºưƳ�ƲǀºǀƘţ�řŹ�ŢºƯƹŚƤƯ�ŵŚºŬƿř�Źŵ�ƎŞţźƯ�ƪƯřƺƗ����šŚºƗǈƏř� �

ŝƶ��Ţſŵ��ƵŶƯō���ƶºƯŚƳźŝ�Źŵ���ƽżºƿŹ���ƽŚºƷ��������ŵźŝŹŚºƧ�ƹ�ƾŤºƃřŶƸŝ�ƾºţō�
ƾŤƳō�ŮǀŰƇ�Ʀǀţƺǀŝ��ŚƷŢƃřŵ�ŶƷřƺų�ƾưƸƯ�ƂƤƳ�ƱŚƯŹŵ�Źŵ���

��
ƾſŹźŝ�ƁƹŹ��

�����������ƾƠǀƇƺţ�šŹƺƇ�ƶŝ�ƶƘƫŚƐƯ�Ʋƿř�����šŹƺºƇ�ƶºŝ�ƹ�ŹŚưºƃźſƽ�
�źººŝ�ƽƹŹÎÍÍƶººƳƺưƳ� ŢƟźƿŸººě�ƭŚººŬƳř��ƶººưƷ���ƽƶººƳƺưƳ�ƽŚººƷ�
ƟŚŤſřǀħƺĩƺƬ��ŽƺŗŹƹř����ƵŶƃ�řŶūŻř�������ƹ�ƎºƬų��ŹřŹŵř��ƮųŻ��Ʊƺų�

�Żř�ƾººƴǀŝƱŚŤººſŹŚưǀŝ��ƽŚººƷƾŤƄººƸŝ�ŶǀƸººƃ�ƽƺººƤƳ�ƹ��ƵŚĮƄººƿřŻ�
ƶǀŞƃ��ŚƃŚƧ�ƾƳřƺų��Ʊ�ƩŚſ�Źŵ�ÎÐÕÓ��������Ƶŵřŵ�ŢƧźºƃ�ƶºƘƫŚƐƯ�Ʋƿř�Źŵ�
ººƃŶŶƳ��ƶººƳƺưƳ��ƽŚººƷƟŚŤººſřǀħƺĩƺƬ�ŽƺººŗŹƹř��ƵŶººƃ�řŶººū�� �
źŝ�����ŹŚĭō�ƎǀŰƯ�ƽƹŹ�ƽƹŚů�Ò��������ƎǀºŰƯ�ƹ�ŶƴƠºſƺĭ�Ʊƺºų�ŶƇŹŵ��

ŹŚĭō��ƽƹŚºů��ƩƺŤǀƳŚºƯ��ƹ��Ò�Ô������ƦºưƳ�ŶºƇŹŵ����ƹ�Ŷºƃ�Ƶŵřŵ�ŢƄºƧ� �

��ŹŵÐÒ�ƶūŹŵ���ƽ�ƾŤƳŚſ������šŶºƯ�ƶºŝ�ŵřźĭÏÑ���ƶºŝƺƨƳř�ŢƗŚºſ��ºƃŶ�� �
��Żř�ƵŵŚƠŤſř�Śŝ�ĬƳŹ�����ƭźĭ�ƽżǀƯōō�ƱƺºƯŻ���ŻǇŚºţŚƧ�����ƶºƫƺƫ�Ţƀºţ��ƽř

����ƭƹźƧ�ƎǀŰƯ�ƽƹŹ�ŢƄƧ��ŻǇƺĭřƺƧ�����ƹ�ŹŚºĭō�ƱƺºƯŻō�DNAase�
ƶƿƺſ������źƔƳ�ŵŹƺƯ�ƽŚƷ����ŢºƿƺƷ�ƲǀǀƘţ�ºƃŶŶƳ������ŢǀſŚƀºů�ƽƺºĮƫř

ōƾŤƳ���ƾƨǀţƺǀŝƟŚŤſřǀħƺĩƺƬ�ŽƺŗŹƹř�řŶū����Żř�ƵŶºƃ��ƶºƳƺưƳ��ŚºƷ���Śºŝ�
��Ʀƀƿŵ�ŵŹřŶƳŚŤſř�ƁƹŹ����ƱĥƺǀƠƿŵ��ƹŚŝ�����Żř�ƵŵŚƠŤºſř��Ʀƀºƿŵ��ƽŚºƷ�

ƲǀƀººƿŚƯƺƨƳƹ��èåƭźººĭƹźƨǀƯ����ƾººƴě�ƲǀƬǀººſ��ÎÍŶººůřƹ����
ƲǀƬǀſřżĭř��Î��ƭźºĭƹźƨǀƯ����ƲǀſŚƀºƧƺƬƟƹźĜǀſ���Ò��ƭźºĭƹźƨǀƯ����

ƩƹŻŚƀƧƺưƿźţƺƧ��çÒ�ƭźĭƹźƨǀƯ���ƾŤƯ����ƲǀƬǀºſ��Ò��ƭźºĭƹźƨǀƯ����
ƲǀƫƹŻŚƠſ��èå�ƭźĭƹźƨǀƯ����ƾƀƧřŵ�ƹ���ƲǀƬƨǀºſ��ÐÍ��ƭźºĭƹźƨǀƯ���

Ƹţǀ����Ţĩźºƃ�Żř�ƵŶƃ�ƶ���ƽŚºƷ��ŚƿŶºƯ��Himedia������ŶºƴƷ�ŹƺƄºƧ�Żř��
�ƲǀºººǀƘţºººƃŶ��ƟŚŤºººſřǀħƺĩƺƬ��ƺºººŗŹƹřŽ�çîçæè�ATCC�� �

��ŵŹřŶƳŚŤſř�ŹƺƔƴƯ�ƶŝ���ƽŻŚſƱƺƯŻō��ƾŤƳō�ŢǀſŚƀů�����ƾƨǀţƺºǀŝ��ƢºŞƏ
ƶǀººƇƺţ�ƽ�řŶƳŚŤººſř�ƺŤǀŤƀººƳř�Źŵ���ƾƷŚĮƄººƿŚƯŻō�ƹ�ƾƴǀƫŚººŝ�ƽŚººƷ� �

[CLSI])�(Clinical and Laboratory Standards Institute��
��ƵŵŚƠŤſřƃŶ��źǀƜŤƯ�������žƴū��Ʋſ�ƽŚƷ���ƹ�ƶƤŝŚſ��źŤƀŝ�ƱŚƯŻ�šŶƯƽ�

�ŝ�Źŵǀ���ƱŚŤſŹŚư���Ƴō�Śŝ�ƾƬŞƣ�ƱŚƯŹŵ�ƾºŤ���������Źŵ�ƽŹŚºưǀŝ�ƕƺºƳ�ƹ�Ʀºǀţƺǀŝ
�Ƃºſźě���ũŹŵ�ƶºƯŚƳ�ºƃŶ� ��Ɩºưū�šŚºƗǈƏř�����ŹŚºƯō�Śºŝ�ƵŶºƃ�ƽŹƹō

�řŹř�ƾƠǀƇƺţƿ��ƶƀƿŚƤƯ�ƹ�ƶ��ƽ�����Śŝ�ƎŞţźƯ�ƪƯřƺƗ�ƱƺƯŻō������ƽŹŚºƯō�ƽŚºƷ
��źƄǀƟ�Ƣǀƣŵ�ƱƺƯŻō�ƹ�ƹŵ�ƽŚƧŻŹřƿŝŚƾŶƃ������Ţºſŵ�ƶºŝ�šŚºƗǈƏř�

�����ƭźºƳ�Żř�ƵŵŚƠŤſř�Śŝ�ƵŶƯō����ŹřżºƟřSPSS��������ƪºǀƬŰţ�ƹ�ƾŝŚºƿŻŹř�ŵŹƺºƯ
ŢƟźĭ�Źřźƣ�ƽŹŚƯō����

��
ƿƶŤƟŚ�ŚƷ��

�����������Żř�ƂƷƹĦºě�Ʋƿř�ŹŵÎÍÍ��ƶºƳƺưƳ��ƽ��ƟŚŤºſřǀħƺĩƺƬ��ŽƺºŗŹƹř�
Ɩºººưū�ƵŶºººƃ�ƽŹƹō��ÓÎ�ŶºººƇŹŵ�Żřƹ�ƱřŵźºººƯ��ÐÖ��ŶºººƇŹŵŻř�� �
��ƱŚººƳŻ�Ŷºººƃ�řŶººū�����ŵřźºººƟř�ƾƴººſ�ƲǀĮƳŚººǀƯ�ƶºººƘƫŚƐƯ�ŵŹƺººƯ� �

ÖÑ�ÏÏ�t�ÐÖ�����ƶƳŚǀƯ�Śŝ�ƩŚſ�Ò�ÐÕ����ƶºƴƯřŵ�ƹ�ƩŚſ���ƽ������Ʀºƿ�Żř�ƾƴºſ�� �
��ŚţÕÒ���ƩŚſ��ŵƺŝ�źǀƜŤƯ��ÐÒ����ƾŤĜºſ�ŹŚģŵ�ƱřŹŚưǀŝ�Żř�źƠƳ���ƾưºſ��çæ�

�����ƽŶƬū�ŢƳƺƠƗ�ƶŝ�ǈŤŞƯ�źƠƳ�æå��������ƹ�ƽŹřŹŵř�ŢºƳƺƠƗ�źºƠƳ�Ò���źºƠƳ�
���ŶƳŵƺŝ�ƾƳƺƯƺƴě�ƶŝ�ǈŤŞƯ���ƹ�ÏÖ���ƶºƳƺưƳ�ŶƇŹŵ�������ƶºŝ�ƍƺºŝźƯ�żºǀƳ�ŚºƷ
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ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÓƵŹŚưƃ����ƽÓÑ�żǀƿŚě��ÕÔ��

ÔÒ

�ƱŚºƴƧŹŚƧ��ƪƛŚºƃ���ƬƣŚºƳǀŝ�Ʋǀ�ºƴƾ��ŝ�Źŵǀ��ŵƺºŝ�ƱŚŤºſŹŚư� ŝ�ºǀźŤƄƿƲ� �
��ŵƺººŝ�ƵŶººƃ�řŶººū�Ʊƺººų�Żř�ƶººƳƺưƳ��ÒÕ��źººŤưƧ�ŵřźººƟř�ŶººƇŹŵ�� �

��ƹÎÐ�������ƽźŤƀŝ�ƱŚŤſŹŚưǀŝ�Źŵ�ƶŤƠƷ�Ʀƿ�Żř�źŤƄǀŝ�ŶƇŹŵŵƺŝŶƳ��ÒÒ�
ŶƇŹŵ�ƶƳƺưƳ����ŝ�Żř�ŚƷǀƳřŹŚưƾ����ƵŶƃ�řŶū���ŵƺŝ�ǈŞƣ�ƶĩ��ƾºŤƳō����Ʀºǀţƺǀŝ

��ŶƳŵƺŝ�ƵŵƺưƳ�ƝźƈƯ���ƾŤƳō�ƲƿźŤƄǀŝ�ƶƧ��Ʀǀţƺǀŝ����ƵŶƃ�ƝźƈƯ�ƽŚƷ
ƪƯŚºººººƃ�ƲǀƀºººººƿŚƯƺƨƳƹ��ÏÏ�ŶºººººƇŹŵ��ƱƺƀºººººƧŚƿźŤƠſ��� �

�ÏÎ�ŶººƇŹŵ��ƮƿŶƿŻŚŤƠººſ���ÎÕ�ŶººƇŹŵ�ƲǀſŚƀººƧƺƬƟƹźĜǀſ��� �
�ÎÔ�ŶººººƇŹŵ��ƲǀººººſŚƨǀƯō�ƹ��ÎÏ�ŶººººƇŹŵ�ƹ��ƲƿźººººŤưƧ�

ƾŤƳō�ţƺǀŝƦǀ�����ƵŶƃ�ƝźƈƯ�ƽŚƷ�ƪƯŚºƃ��ƾºƴě�����ƲǀƬǀºſ�Î��ŶºƇŹŵ���
�ƲǀƀººƨƫŚƠſ�Î�ŶººƇŹŵ��ƲǀƀººƿŚƯŚŤƴū���Ï�ŶººƇŹŵ�ŻŚƠººſ��ƹƲǀƫ� �

�Ï�ŶƇŹŵ����ƲǀƬǀſřżĭř���Ð�ŶƇŹŵ����ƲǀƀƿŚƯřŶƴǀƬƧ���Ð��ŶºƇŹŵ���ƹ�

ƲǀƀºººƿŚƯƹźŤƿŹř��Ð�ŶºººƇŹŵ��ŵƺºººŝ��ÎÑ��ŶºººƇŹŵŵřźºººƟř�Ʀºººƿ�
ƾººŤƳō���ƦººǀţƺǀŝÐÏ�ƾººŤƳō�ƹŵ�ŶººƇŹŵ��ƹ�ƦººǀţƺǀŝÖ��ƶººſ�ŶººƇŹŵ
ƾŤƳō�����šŹƺƇ�ƶŝ�Ʀǀţƺǀŝ���ƝźƈƯ�ƱŚƯżưƷźƧ��Ƶŵ�ŶºƳŵƺŝ����ƲƿźŤƄºǀŝ

ƾººƴě�ƶººŝ�ŢººƯƹŚƤƯ��ƲǀƬǀººſÖÖ�ƶººŝ�ŢººƯƹŚƤƯ�ƲƿźººŤưƧ�ƹ�ŶººƇŹŵ�
�ƲǀſŚƀººƧƺƬƟƹźĜǀſÎÎ��ƵŶƷŚƄººƯ�ŶººƇŹŵ�ººƃŶ����ƶººŝ�ŢººƯƹŚƤƯ

ƾŤƯ���ƲǀƬǀſÏÏ��ŵƺŝ�ŶƇŹŵ���ŢǀſŚƀů�Ô��ƶƳƺưƳ�ŶƇŹŵ�����ŚºƷ��ŢŞƀºƳ
�����ŵƺºŝ�ƎſƺŤƯ�Ŷů�Źŵ�ƲǀƀƿŚƯƺƨƳƹ�ƶŝ�Ƴ���ŹřŵƺºưÎ����ŶºƇŹŵ�ƖºƿŻƺţ

��ƾƳřƹřźƟ�ƟŚŤºſřǀŽƺĩƺĩƺƬ��ŽƺºŗŹƹř��Ŷºū������ƶºƳƺưƳ�Żř�ƵŶºƃ�ř��ŚºƷƽ�
ƱŚŤººſŹŚưǀŝ������ƶººŝ�ŢŞƀººƳ�ŢººƯƹŚƤƯ�Ŝƀººů�źººŝ�ƱŚººƃŚƧ�ƽŚººƷ

ƾŤƳō�Ʀǀţƺǀŝ�ƾſŹźŝ�ŵŹƺƯ�ƽŚƷřŹ�ƾƯ�ƱŚƄƳ��ŶƷŵ���
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�ϦϴϠϴγ�ϲϨ̡

�ϦϴϠϴγ΍ΰ̳΍

�ϦϴϠϴγ�ϲδϛ΍Ω

�ϦϴϠϴγ�ϲΘϣ

�ϦϴϟϭίΎϔγ

ϝϭίΎδϛϮϤϳήΗϮϛ

�ϦϴγΎδϛϮϠϓϭή̢ϴγ

��
�ŹřŵƺưƳÎ���ŽƺƧƺƧƺƬǀƟŚŤſř�ƾƳřƹřźƟ�ŶƇŹŵ�ƖƿŻƺţŽƺŗŹƹřƶƳƺưƳ�Żř�ƵŶƃ�řŶū��ƱŚŤſŹŚưǀŝ�ƽŚƷ�ƶŝ�ŢŞƀƳ�ŢƯƹŚƤƯ�Ŝƀů�źŝ�ƱŚƃŚƧ�ƽŚƷ� �

ƾŤƳō�ǀŝƦǀţƺ�ƾſŹźŝ�ŵŹƺƯ�ƽŚƷ 

 
�ŹřŵƺººưƳÏ���ƟŚŤººſř�ƾººƳřƹřźƟ�ŶººƇŹŵ�ƖººƿŻƺţǀħƺĩƺƬ�ŽƺººŗŹƹř�� �

����ƶºƳƺưƳ�Żř�ƵŶƃ�řŶū����ƱŚŤºſŹŚưǀŝ�ƽŚºƷ����ƱŚºƃŚƧ�ƽŚºƷ�řŹ����Ŝƀºůźŝ�
�����ƾºŤƳō�ŢƄƷ�ƶŝ�ŢƯƹŚƤƯ�ĚǀţƺƴƟ������ƾºſŹźŝ�ŵŹƺºƯ�Ʀºǀţƺǀŝ���ƱŚƄºƳ�

ƾƯ�ŶƷŵ����ƩƹŶūÎ����ƟŚŤſř�ƾƳřƹřźƟ�ŶƇŹŵ�ƖƿŻƺţ�ǀ��ħƺĩƺƬŽƺŗŹƹř�
���ƶƳƺưƳ�Żř�ƵŶƃ�řŶū���ƱŚŤºſŹŚưǀŝ�ƽŚƷ��ƽŚºƷ����ƱŚºƃŚƧ���řŹ����Ŝƀºů�źºŝ

���ƾƯ�ƱŚƄƳ�ŢƯƹŚƤƯ�ƽƺĮƫř�ŶƷŵ�ƹ����ƩƹŶū�Ï����ƶºŝ�ƪºƯřƺƗ���Źŵ�źºƐų�
��ƟŚŤſř�ƕƺǀƃ�ƂƿřżƟřǀ��ħƺĩƺƬŽƺŗŹƹř�����ƾºŤƯ�ƶºŝ�ƭƹŚƤƯ����Źŵ�ƲǀƬǀºſ�

ƶººƳƺưƳ��ƱŚŤººſŹŚưǀŝ�ƽŚººƷ��Źŵ�ƱŚººƃŚƧ�ƽŚººƷ��ƩŚººſÕÒ��ŚººţÕÓ�� �
ŵŹřŵ�ƵŹŚƃř� 
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ƾƿƺĮƄǀě�ƪƯřƺƗ�ƹ�ƕƺǀƃ�ƾſŹźŝ�ƵŶƴƴƧƾƿƹŹřŵ�ŢƯƹŚƤƯ����� 

 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÓƵŹŚưƃ����ƽÓÑ�żǀƿŚě��ÕÔ 

ÔÓ
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�Ύϫ�ϚϴΗϮϴΑ�ϲΘϧ΁�ϡΎϤΗ�ϪΑ�α
ΎδΣ

ϚϴΗϮϴΑ�ϲΘϧ΁�Ϛϳ�ϪΑ�ϡϭΎϘϣ

ϚϴΗϮϴΑ�ϲΘϧ΁�ϭΩ�ϪΑ�ϡϭΎϘϣ

ϚϴΗϮϴΑ�ϲΘϧ΁�Ϫγ�ϪΑ�ϡϭΎϘϣ

�ϚϴΗϮϴΑ�ϲΘϧ΁�έΎϬ̩�ϪΑ�ϡϭΎϘϣ

ϚϴΗϮϴΑ�ϲΘϧ΁�ΞϨ̡�ϪΑ�ϡϭΎϘϣ

ϚϴΗϮϴΑ�ϲΘϧ΁�ζ
η�ϪΑ�ϡϭΎϘϣ

ϚϴΗϮϴΑ�ϲΘϧ΁�Ζ
ϔϫ�ϪΑ�ϡϭΎϘϣ

ϚϴΗϮϴΑ�ϲΘϧ΁�Ζ
θϫ�ϪΑ�ϡϭΎϘϣ

��ŢǀſŚƀů�ƹ�ŢƯƹŚƤƯ

��
�ŹřŵƺưƳÏ���ƥƺƧƺƬǀƟŚŤſř�ƾƳřƹřźƟ�ŶƇŹŵ�ƖƿŻƺţƹřŽƺŗŹƶƳƺưƳ�Żř�ƵŶƃ�řŶū��ƱŚŤſŹŚưǀŝ�ƽŚƷ�Ŝƀů�źŝ�ƱŚƃŚƧ�ƽŚƷĚǀţƺƴƟ�ƶŝ�ŢƯƹŚƤƯ�ŢƄƷ��

ƾŤƳō�ƾſŹźŝ�ŵŹƺƯ�Ʀǀţƺǀŝ 

��
ƩƹŶū�Î��ƾƳřƹřźƟ�ŶƇŹŵ�ƖƿŻƺţÓÍ�ħƺĩƺƬǀƟŚŤſř�ƶƿƺſ�ŽƺŗŹƹřƶƳƺưƳ�Żř�ƵŶƃ�řŶū��ƱŚŤſŹŚưǀŝ�ƽŚƷ��ƽƺĮƫř�Ŝƀů�źŝ�ƱŚƃŚƧ�ƽŚƷ� �

ŢƯƹŚƤƯ��ƶŝŢƄƷƾŤƳō��ƾſŹźŝ�ŵŹƺƯ�Ĩǀţƺǀŝ 

��

ŢƯƹŚƤƯ��ō�ƕƺƳƾŤƳ�Ʀǀţƺǀŝ�ŚƷ��ƾƳřƹřźƟ�ŶƇŹŵ��Ɩưū��

ƾƴě�ƾƀƧřŵ��ƲǀƬǀſ�ƲǀƬƨǀſ��Ô�� ƹŹřŵ�ƹŵ�ƶŝ�ƭƹŚƤƯ��
ƾƴě�ƲǀƬǀſřżĭř��ƲǀƬǀſ��ÏÐ��

ÐÍ��

ƾƴě�ƾƀƧřŵ��ƲǀƬǀſřżĭř��ƲǀƬǀſ�ƲǀƬƨǀſ��Õ��
ƾƴě�ƩƹŻŚƀƧƺưƿźţƺƧ��ƲǀƬǀſřżĭř��ƲǀƬǀſ��Î�� ƹŹřŵ�ƶſ�ƶŝ�ƭƹŚƤƯ��

ƾƴě�ƲǀƀƿŚƯƺƨƳƹ��ƲǀƬǀſřżĭř��ƲǀƬǀſ��Ñ��
ÎÐ��

ƾƴě���ƲǀƬǀſƾƀƧřŵ�ǀſƨƲǀƬƲǀſŚƀƧƺƬƟƹźĜǀſ��ƩƹŻŚƀƧƺưƿźţƺƧ����Î��
ƾƴě�ƾƀƧřŵ��ƲǀƬǀſřżĭř��ƲǀƬǀſ�ƲǀƀƿŚƯƺƨƳƹ��ƲǀƬƨǀſ��Î�� ŹŚƸģ�ƶŝ�ƭƹŚƤƯƹŹřŵ���

ƾƴě���ƲǀƬǀſřżĭř��ƲǀƬǀſƾŤƯ�ſǀƲǀƫƹŻŚƠſ��ƲǀƬ��Î��
Ð��

ƾƴě�ƾƀƧřŵ��ƲǀƬǀſřżĭř��ƲǀƬǀſ�ƲǀƫƹŻŚƠſ��ƲǀƬƨǀſƾŤƯ���ƲǀƬǀſ��Ð��
ƹŹřŵ�Ūƴě�ƶŝ�ƭƹŚƤƯ��

ƾƴě���ƲǀƬǀſƾƀƧřŵ��ƲǀƬǀſřżĭř�ƩƹŻŚƀƧƺưƿźţƺƧ��ƲǀƬƨǀſƲǀſŚƀƧƺƬƟƹźĜǀſ����Î��
Ñ��

ƾƴě�ƾƀƧřŵ��ƲǀƬǀſřżĭř��ƲǀƬǀſ�ƲǀſŚƀƧƺƬƟƹźĜǀſ��ƩƹŻŚƀƧƺưƿźţƺƧ��ƲǀƬƨǀſƾŤƯ���ƲǀƬǀſ��Ö��
ƹŹřŵ�Ƃƃ�ƶŝ�ƭƹŚƤƯ��

ƾƴě��ƲǀƬǀſřżĭř��ƲǀƬǀſƲǀƫƹŻŚƠſ�ƾŤƯ��ƲǀſŚƀƧƺƬƟƹźĜǀſ��ƩƹŻŚƀƧƺưƿźţƺƧ���ƲǀƬǀſ��Î��
ÎÍ��

��
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ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÓƵŹŚưƃ����ƽÓÑ�żǀƿŚě��ÕÔ��

ÔÔ

�ƩƹŶūÏ��ƪƯřƺƗ�źƐų��ƥƺƧƺƬǀƟŚŤſř�ƕƺǀƃ�ƂƿřżƟř�ŹŵŽƺŗŹƹřƭƹŚƤƯ��ƾŤƯ�ƶŝ�Źŵ�ƲǀƬǀſ�ƶƳƺưƳ�ƽŚƷ� �
ƱŚŤſŹŚưǀŝ�Źŵ�ƱŚƃŚƧ�ƽŚƷ��ƩŚſÕÓ 

��

ƪƯřƺƗźƐų���Pvalue 

ǇŚŝ�Ʋſ�ƽÑÓƩŚſ���ÍÑÍ�Í 

ƱŚŤſŹŚưǀŝ�Źŵ�ƱŶƃ�ƽźŤƀŝ��ÍÍÍ�Í 

ƱŚŤſŹŚưǀŝ�Źŵ�ƽźŤƀŝ�šŶƯƶŤƠƷ�Ʀƿ�Żř�źŤƄǀŝ���ÍÍÍ�Í 

ƾŤƳō�ƝźƈƯ�Ʀǀţƺǀŝ��ÍÍÑ�Í 

ŤƳō�ƝźƈƯ�ƱŚƯŻ�šŶƯƾ�ƦǀţƺǀŝƶŤƠƷ�Ʀƿ�Żř�źŤƄǀŝ���ÍÍÏ�Í 

��
�ŦŰŝ��
������ƶººƘƫŚƐƯ�Ʋººƿř�ŹŵÏÏ�Żř�ŶººƇŹŵ�ƺººſƿƶ��ƽŚººƷƟŚŤººſřǀħƺĩƺƬ�

ŽƺŗŹƹř�ƾŤƯ�ƶŝ�ƵŶƃ�řŶū��ƹ�ŶƳŵƺŝ�ƭƹŚƤƯ�ƲǀƬǀſ��ƭŚưţƺſƿƶ���ƽŚºƷ
MRSA��ƾƴě�ƶŝ������ƯƹŚƤƯ�ƲǀƫƹŻŚƠſ�ƹ�ƲǀƬǀſřżĭř��ƲǀƬǀſ���ƱŚƄºƳ�Ţ
ŶººƳŵřŵ��ƶººƘƫŚƐƯ�šŹƺººƫ�ƽ�ƱŚƄººƳ�ƱřŹŚººƨưƷ�ƹ�ŵřŵ�Żř�ƶººƧ�ÏÑÐÍ�
ƺſƿƶ��ƽ�ƟŚŤſřǀħƺĩƺƬ�ŽƺŗŹƹř�����ƶºƳƺưƳ�Żř�ƵŶƃ�řŶū�����ƽŚºƷ�ƾƴǀƫŚºŝ�
ƟŚŤſřǀħƺĩƺƬ�ŽƺŗŹƹř������ƾºŤƯ�ƶºŝ�ƭƹŚºƤƯ�����ƲǀƬǀºſ���ƱřżºǀƯ�ƶºŝ�Î�ÓÍ�

ƮººųŻ�Żř�ŶººƇŹŵ�ƾĮŤųƺººſ�ƹ�ƾººůřźū�ƽŚººƷ��Ò�ÎÒ�Żř�ŶººƇŹŵ�
ƶƳƺưƳ�����ƹ�ŹřŹŵř�ƽŚƷÓ�Ó����ƶºƳƺưƳ�Żř�ŶƇŹŵ��������ƾƀºƠƴţ�ƽŹŚºŬƯ�ƽŚºƷ

��ƾƳŚƣƺƟ��ƵŶƷŚƄƯ�ºƃŶ�������ƽŻŚºſřŶū�ƱřżºǀƯ�ƪºƧ�Źŵ�ƹ�MRSA�Żř�
ººſŹŚưǀŝ�ƖŝŚººƴƯ�ƾƳŚŤÕ�ÏÍ�ŵƺººŝ�ŶººƇŹŵ��Î���ƶººƘƫŚƐƯ�ƽ��ƺººưǀƳ�ƹ

�����ƶƧ�ŵřŵ�ƱŚƄƳ�ƱřŹŚƨưƷÖ�ÎÑ�ŶƇŹŵ��ƺſ�ƿƶ��ƶŝ�ŚƷ�ƾŤƯ��ƲǀƬǀſ��ƭƹŚƤƯ�
ŶƳŵƺŝ��Ï���Źŵ����ƲƿźƿŚſ�šŚƘƫŚƐƯ����ƟŚŤºſř�ŢºƯƹŚƤƯ�ƱřżǀƯǀ�ħƺĩƺƬ

ŽƺŗŹƹř������Żř�ƲǀƬǀºſřżĭř�ƶŝ�Ð�ÏÓ����Śºţ�ÓÕ�������ƵŶºƃ�ƁŹřżºĭ�ŶºƇŹŵ�
��Ţſř�æí�æç�����������Żř�ƪƇŚů�ŪƿŚŤƳ�Śŝ�ƵŶƃ�źƧŷ�ŪƿŚŤƳ�ƶƧ�ƶºƘƫŚƐƯ�ƽ�

Ư�šƹŚƠţ�ŚŵŹřŵ�ƽŹŚǀƀŝ���
Źŵ�������ƭŚưţ�Ʋǀŝ�Żř�ƂƷƹĦě�Ʋƿřƺſƿƶ������ŚƸƴţ�ƵŶƃ�řŶū�ƽŚƷÔ���ŶºƇŹŵ�

���ƲǀƀƿŚƯƺƨƳƹ�ƶŝ�������ƎºſřƹŶů�ƹ�ƵŵƺºŞƳ�ŽŚƀů���šŚºƘƫŚƐƯ��ŶºƳŵƺŝ�
Śſƿźƿ����ƶºĩ�ŵřŵ�ƱŚƄƳ�Ʋ�������Żř�Ʀºƿ�ĢǀºƷ��ƺºſƿƶ����ƽŚºƷ�ƟŚŤºſřǀħƺĩƺƬ�

ŽƺººŗŹƹř����ƶººŝ�ƶººưƷ�ƹ�ŶƴŤººƃřŶƳ�ŢººƯƹŚƤƯ�ƲǀƀººƿŚƯƺƨƳƹ�ƶººŝ�
��ŶƳŵƺŝ�ŽŚƀů�ƲǀƀƿŚƯƺƨƳƹ��ÎÕƹÎÐ�ÎÏ�Ö���ŵ��ƶºƘƫŚƐƯ�Ź����ƶºƧ�ƽř

�ƎººſƺţƾŤƫƺººƨǀƳ��ŚººƸƴţ�Ŷººƃ�ƭŚººŬƳř�ƱřŹŚººƨưƷ�ƹ�Ô�Żř�ŶººƇŹŵ�

ƺººſƿƶ��ƽŚººƷƟŚŤººſřǀħƺĩƺƬ�ŽƺººŗŹƹř�ƶººŝ�ƎººſřƹŶů�ŢººƯƹŚƤƯ�
�ŶƴŤƃřŵ�ƲǀƀƿŚƯƺƨƳƹ��ÎÕ����������Ʋƿř�Żř�ƪƇŚů�ŪƿŚŤƳ�Śŝ�ơƺƟ�ŪƿŚŤƳ�ƶƧ�

ŵŹřŵ�ƾƳřƺŴưƷ�ƂƷƹĦě����
ĬƳřŵ�ƾƴě�ƶŝ�ŢƯƹŚƤƯ�ƱřżǀƯ��ƲǀƬǀſřŹ��Źŵ�ƟŚŤſřǀħƺĩƺƬ��ŽƺºŗŹƹř�

Ò�ÕÖ���ŶƇŹŵ��ÎÖ��ƹ���Śưƀţ����ƱřŹŚºƨưƷ�ƹÔ�ÐÓ����ŶºƇŹŵ���ƁŹřżºĭ
ŶƳŵƺưƳ��ÏÍ����ř�Źŵƿ��������ƩƹŻŚƀºƧƺưƿźţƺƧ�ƶºŝ�ŢºƯƹŚƤƯ�ƂƷƹĦºě�Ʋ� �

ÏÎ�ŵƺºººŝ�ŶºººƇŹŵ���ƦºººƿżūǇƺƨǀƯ��ŢºººƯƹŚƤƯ�ƱřŹŚºººƨưƷ�ƹ�
ƟŚŤººſřǀħƺĩƺƬ�ŽƺººŗŹƹř�Ŝººǀţźţ�ƶººŝ�řŹ�ƩƹŻŚƀººƧƺưƿźţƺƧ�ƶººŝ�� �

Ñ�ÏÐ��ŶººƇŹŵ�Ò�ÎÖ�ƹ�ŶººƇŹŵ�Õ�ÎÓ�ŶººƇŹŵ�ŶººƳŵƺưƳ�ƁŹřżººĭ�
�ÏÎ�����������ŢºƯƹŚƤƯ�ƱřżºǀƯ�ƢǀƤŰţ�Ʋƿř�Źŵ�ƟŚŤºſřǀħƺĩƺƬ��ŽƺºŗŹƹř�

�����ƲǀſŚƀºƧƺƬƟƹźĜǀſ�ƶŝ�ŢŞƀƳÎÎ������Ŷºƃ�ƁŹřżºĭ�ŶºƇŹŵ����ŚƯŹŚºƃ�
������řŹ�ƲǀſŚƀƧƺƬƟƹźĜǀſ�ƶŝ�ŢƯƹŚƤƯ�ƱřżǀƯÓ�ÏÍ��ŶºƇŹŵ����řŵ�ƱŚƄºƳŵ�

�ÏÏ���ř�Źŵººƿ�ƂƷƹĦººě�ƲÐÍ�ŶººƇŹŵ�ƺººſƿƶ��ƹŵ�ƶººŝ�ŢŞƀººƳ�ŚººƷ
ŤƳōƾ�ŝǀţƺǀ�Ĩ�ÎÐ����ŤƳō�ƶſ�ƶŝ�ŶƇŹŵ�ƾ�ŝǀţƺǀ���ĨÐ�����ŹŚºƸģ�ƶºŝ�ŶƇŹŵ�
ŤƳōƾ�ŝǀţƺǀ���ĨÑ����ŤƳō�Ūƴě�ƶŝ�ŶƇŹŵ�ƾ�ŝǀţƺǀ���ƹ�ĨÎÍ����Ƃƃ�ƶŝ�ŶƇŹŵ�
ŤƳōƾ�ŝǀţƺǀ�����řżƟř�źƐų�ƶĩ�ŶƳŵƺŝ�ƭƹŚƤƯ�Ĩƿ��Ƃƺſƿƶ�ŚƷƽ�����ƶºŝ�ƭƹŚºƤƯ�

�ŤƳō�Ŷƴģƾ�ŝǀţƺǀ����Źŵ�řŹ�ĨƳƶƳƺư�ŚƷƽ�ƾƴǀƫŚŝ���ºƯ�ƱŚƄƳ�ƾ��ŶºƷŵ����ŹŚƄºƟ�
���������ƾºŤƳō�źƷ�ŜſŚƴƯŚƳ�ƹ�ƾƬŞƣ�ƝźƈƯ�Żř�ƾƃŚƳ�ƾŝŚŴŤƳř��Ʀºǀţƺǀŝ���ƶºŝ�

�ƾƯ�źƔƳ����ƶƧźŰƯ�ƽƹźǀƳ�ƶƧ�ŶſŹ��ƽ��������ŢºƯƹŚƤƯ�ƂƿřżºƟř�Źŵ�ƾºưƸƯ�
���ƶƿƺſ�Źŵ�ƾƿƹŹřŵ�Ŷƴģ����ƽŚºƷ�ŤºſřƟŚǀħƺĩƺƬ��ŽƺºŗŹƹř����ƶºŝ�ƭƹŚºƤƯ�

ƾŤƯ��ŶƃŚŝ�ƲǀƬǀſ����ƾŤƳō�ƶŝ�ŢƯƹŚƤƯ�Ʀǀţƺǀŝ�����Źŵ�ƽŶºǀŤĜěƺƨǀƬĭ�ƽŚƷ
ƟŚŤſřǀħƺĩƺƬ�ŽƺŗŹƹř���ƾŤƯ�ƶŝ�ƭƹŚƤƯ��������ƂƿřżºƟř�Śºŝ�ƱŚƯżưƷ�ƲǀƬǀſ

www.SID.ir



Arc
hi

ve
 o

f S
ID

ƾƿƺĮƄǀě�ƪƯřƺƗ�ƹ�ƕƺǀƃ�ƾſŹźŝ�ƵŶƴƴƧƾƿƹŹřŵ�ŢƯƹŚƤƯ����� 

 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÓƵŹŚưƃ����ƽÓÑ�żǀƿŚě��ÕÔ 

ÔÕ

ŢººƳƺƠƗ�ƱŚººƯŹŵ�Źŵ�ƲǀƀººƿŚƯƺƨƳƹ�Żř�ƵŵŚƠŤººſř��ƽŚººƷŶººƬūƽ�Źŵ�
ƩŚſ���ƶƘſƺţ�źǀųř�ƽŚƷ��Ţſř�ƶŤƟŚƿ����źƐų�ƪƯřƺƗ�ƾſŹźŝ���ƱŚƄƳ�ŻŚſ
ƾƯ����ǀºŝ�Ʋſ�ƶƧ�ŶƷŵ�Żř�ƂÑÓ���ƩŚºſ��ƶƤŝŚºſ���ƽ���Źŵ�ƱŶºƃ�ƽźŤƀºŝ

�����������Źŵ�ƶºŤƠƷ�Ʀºƿ�Żř�Ƃǀºŝ�ƱŶºƃ�ƽźŤƀºŝ�ƱŚºƯŻ�šŶƯ��ƱŚŤſŹŚưǀŝ
����ō�ƾƬŞƣ�ƝźƈƯ�ƹ�ƱŚŤſŹŚưǀŝŤƳƾ����ř�ƪƬƗ�Żř�Ʀǀţƺǀŝ��ŢƯƹŚƤƯ�ƂƿřżƟ

�ƾŤƯ�ƶŝ�����ŚŤƳ�Śŝ�ƶĩ�ŶƳŵƺŝ�ƲǀƬǀſƿ�Śſ�Ūƿ����ƳřƺºŴưƷ�šŚºƘƫŚƐƯ�źƾ�ŵŹřŵ��
�ÏÑ�ÏÐ���ƶƘƫŚƐƯ�ƽ�ŶƴƬěƺƫ����������ŶºƳƺǀě��żǀƫŚºƿŵ�ƶºƧ�ŵřŵ�ƱŚƄƳ��ƺƌºƗ��

��ŢƳƺƠƗHIV�źſ��ƱŚƏ���ƮƸƯ�ŢŝŚƿŵ�ƹ����Ʋƿźţ����źºƐų�ƪƯřƺƗ�źºưƷ�Ƶř
�ƾưƿźŤƧŚŝ�Śŝ��Żř�ƾƃŚƳ�ƽŚƷ����Śºƿ�ƹ�ŽŚƀºů�ŽƺºŗƹŹř�ƥƺƧƺƬǀƟŚŤſř

ƱŚƯŹŵ�ƶŝ�ƭƹŚƤƯŶƳŵƺŝ���ÏÒ����
��

ƶŬǀŤƳ�ƽźǀĭ��
������������ƾºŤƳō�ŢºƯƹŚƤƯ�ƕƺǀƃ�ƶŝ�ƶūƺţ�Śŝ����ƾƨǀţƺºǀŝ�ǇŚºŝ���ŢºƯƹŚƤƯ�ƹ�
Ŷººƴģ�ƹŹřŵƾººƿ��ŹŵƟŚŤººſřǀŽƺĩƺĩƺƬ�ŽƺººŗŹƹř��Żř�ƵŶººƃ�řŶººū�
ƶƳƺưƳ���ƽŚƷŝǀƱŚŤſŹŚư�ŚƷƽ����ƹ�ƱŚƃŚƧ���ƂƤƳƪƯřƺƗ�ě�ǀƺĮƄƾƿ��Żƹźŝ�
ƯƹŚƤƯ�ƔƳ�Ţǀ��ǇŚŝ�Ʋſ�źƽ�ÑÓ�����ƩŚºſ��ƶƤŝŚºſ����ƽ�źŤƀºŝƽ����Źŵ�ƱŶºƃ�

ŝǀ���źŤƀŝ�šŶƯ�ƩƺƏ��ƱŚŤſŹŚưƽ�����ºƬŞƣ�ƝźƈºƯ�ƹ�ƾ��ºŤƳō�ƾ�ŝǀţƺ�ºǀ��Ĩ

ưƷřººǀƘţ�ŢǀººǀƺººĮƫř�ƲƽººŤƳō�ŢººƯƹŚƤƯ�ƾ�ŝººǀţƺǀĪƾźŤĩŚººŝ�ƽ�ŚººƷƽ�
ƽŹŚưǀŝ��řŻ�����ƎŞţźƯ�ƪƯřƺƗ�ƹ���Śŝ��Ʊō��řŹ���ºƯ�ƆŴƄºƯƾ���ºƴƧŶ����ƽƺºĮƫř

ƾººŤƳō�ŢǀſŚƀººů�ƶººƐƤƳ�Żř�ƾƨǀţƺººǀŝ�ƶººƐƤƳ�ƶººŝ�ƽř�ƽźººĮƿŵ����Żř
ŝǀƳŚŤſŹŚưƾ��ŝ�ƶŝ�ǀ�ŵ�ƱŚŤſŹŚưƿ���ƹ�źĮ�ƱŚƯŻ�Źŵ����šƹŚƠŤƯ�ƞƬŤŴƯ�ƽŚƷ

ƾƯ����ŶƃŚŝ�������ŢºƯƹŚƤƯ�ƱřżºǀƯ�Żř�ƾƷŚºĭō�ƲƿřźŝŚƴŝ�����ƱŚºƯŻ�Źŵ�ŚºƷ���ƽŚºƷ
ƱƺĭŚƳƺĭ���Źŵ�ƢƏŚƴƯ��ƹ�ƞƬŤŴƯ��������ƂƿřżºƟř�Śŝ�ƎŞţźƯ�ƪƯřƺƗ�ƾſŹźŝ�

���ƾŤƳō�ŢƯƹŚƤƯ�ƂƷŚƧ�Śƿ�������ƾºƯ�ƽŹƹźºƋ�ƽźºƯř�ƾƨǀţƺǀŝ�����Śºţ��ŶºƃŚŝ
����������ƹ�ŵƺºƃ�ƭŚŬƳř�ƭŻǇ�šŚƯřŶƣř�ƱřŹŚưǀŝ�ŜſŚƴƯ�ƱŚƯŹŵ�ƶŝ�ŢŞƀƳ��Śºŝ�

�������ŢƯƹŚƤƯ�Śŝ�ƎŞţźƯ�ƪƯřƺƗ�ƾſŹźŝƶƯŚƳźŝ�Ź�ºƿżƽ��ŜºſŚƴƯ����ŢºƸū�
ƺſ�ƂƷŚƧ�ƹ�ƩźŤƴƧƿƶ��ƭƹŚƤƯ�ƽŚƷůřźƏƾ�ƺƃŵ����

 
�ƹ�źƿŶƤţ�źƨƄţ��

�����������ƱŚºƃŚƧ�ƾƨºƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě�ƭźŤŰƯ�ŢƳƹŚƘƯ�Żř
���������ƹ�ƵŵƺºưƳ�ƽŹŚºƨưƷ�ŭźƏ�Ʋƿř�Ŝƿƺƈţ�Źŵ�ƶƧ������ŶºưŰƯ�ƽŚºƣō�Żř
������śƹźºƨǀƯ�Ƶƹźºĭ�ƭźŤŰƯ�ŽŚƴƃŹŚƧ�ƾƿŚŝŚŝŹƺě����ǀưºƇ�ƾºſŚƴƃ�ƶƳŚư

ƾƯ�ƾƳřŵŹŶƣ�ƹ�źƨƄţ�ƺƃŵ���

��
��

ƖŝŚƴƯ 
 

1- Orret�FA, Land M. Meteicillin�resistant 

Staphylococcus aureus prevalence:�current 

susceptibility patterns in Trinidad.�BMC Infect 

Dis. 2006;�6: 83. 

2- Nimmo GR, Cooms GW, Pearson JC, et al. 

Meticillin resistant Staphylococcus aureus in the 

Australian community:�an evoling epidemic. Med 

J Aust. 2006; 184(8): 374-5.  

3- Sekiquchi J, Fujino T, Saruta K, et al. 

Prevalence of erythromycin, tetracycline, and 

aminglycoside-resistance genes in methicillin-

resistant Staphylococcus aureus in hospitals in 

Tokyo and Kumamoto. Jpn J Infect Dis. 2004;�57: 

74-7. 

4- Qureshi AH, Rafi S, Qureshi SM, Ali AM. The 

current susceptibility patterns of methicillin 

resistant Staphylococcus aureus to conventional 

anti staphylococcus antimicrobials at Rawalpindi. 

Pak J Med Sci. 2004;�20: 361-4. 

5- Assadullah S, Kakru DK, Thoker MA, Bhat 

FA, Hussai N, Shah A. Emergence of low level 

vancomycin resistance in MRSA. Indian J Med 

Microbiol. 2003;�21: 196-8. 

6- Anupurba S, Sen MR, Nath G, Sharma BM, 

Gulati AK, Mohapatra TM. Prevalence of 

www.SID.ir



Arc
hi

ve
 o

f S
ID

�ƾƘǀƠƃ�ŶưŰƯ�ƹ�ƽźǀƴƯ�ƱřƺƋŹ�źŤƧŵ 

 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÓƵŹŚưƃ����ƽÓÑ�żǀƿŚě��ÕÔ��

ÔÖ

methicillin resistant Staphylococcus aureus in a 

tertiary care referral hospital in Eastern 

UttarPradesh. Indian J Med Microbiol. 2003; 21: 

49-51. 

7- Betty AF, Daniel FS, Alice SW. 

Staphylococcus, Micrococcus and Similar 

Organisms. In: Baily and Scott's Diagnostic 

Microbiology. 11th ed. Mosby Inc: St Louis; 

2002, 284. 

8- Villanova PA. Performance standards for 

antimicrobial disk susceptibility�tests. In:�national 

committee for clinical laboratory standards. 

Approved standard. 7th ed. 2000; M2-A7. 

9- Sachdev D, Amladi S, Nataraj G, et al. An 

outbreak of methicillin-resistant Staphylococus 

aureus (MRSA) infection in dermatology indoor 

patients. Indian J Dermatol Venereol Leprol. 

2003;�69: 377-80. 

10- Barid D. Staphylococcus: cluster-forming 

gram-positive cocci. In: Collee JG, Fraser AG, 

Marmion BP, Simmons A, editors. Mackie and 

McCartney practical medical microbiology. 14th 

ed. Churchill Livingstone: New York; 1996,�247. 

11- Saxena S, Kavita S, Vibha T. Methicillin-

resistant Staphylococcus aureus prevalence in 

community in the east Delhi area. Jpn J Infect 

Dis. 2003;�56: 54. 

12- Chaudhury A, Kumar AG. In vitro  

activity of antimicrobial agents against  

oxacillin resistant Staphylococci with special 

reference to Staphylococcus haemolyticus. Indian 

J Med Microbiol. 2007;�25(1): 50-2. 

13- Mamishi S, Pourakbari B, Ashtiani MH, 

Hashemi FB. Frequency of isolation and 

antimicrobial susceptibility of bacteria isolated 

from bloodstream infections at children's medical 

center, Tehran, Iran. Int J Antimicrob Agents. 

2005;�26(5): 373-9.  

14- Rahbar M, Babazadeh H, Zarghami N. High 

methicillin resistance of Staphylococcus aureus 

and coagulase-negative Staphylococci in Imam 

Khomeini hospital of Urmia, Iran. Infect Control 

Hosp Epidemiol. 2001;�22(4): 196-7. 

15- Brink A, Moolman J, da Silva MC, et al. 

National antibiotic surveillance forum. 

Antimicrobial susceptibility profile of selected 

bacteraemic pathogens from private institutions in 

South Africa. S Afr Med J. 2007;�97(4): 273-9. 

16- Nunes AP, Schuenck RP, Bastos CC, et al. 

Heterogeneous resistance to vancomycin and 

teicoplanin among Staphylococcus spp. isolated 

from bacteremia. Braz J Infect Dis. 2007;�11(3): 

345-50. 

17- Dorobãþ OM, Moisoiu A, Tãlãpan D. 

Incidence and resistance patterns of pathogens 

from lower respiratory tract infections (LRTI) 

Pneumologia. 2007;�56(1): 7-15. 

18- Nicoletti G, Schito G, Fadda G, et al. 

Bacterial isolates from severe infections and their 

antibiotic susceptibility patterns in Italy: a 

nationwide study in the hospital setting.  

J Chemother. 2006;�18(6): 589-602. 

19- Dong L, Zhou XC, Chen XF, et al.  

Detection of etiologic agents and antibiotic 

resistance in children with acute lower 

respiratory tract infection in Wenzhou City. 

www.SID.ir



Arc
hi

ve
 o

f S
ID

ƾƿƺĮƄǀě�ƪƯřƺƗ�ƹ�ƕƺǀƃ�ƾſŹźŝ�ƵŶƴƴƧƾƿƹŹřŵ�ŢƯƹŚƤƯ����� 

 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÓƵŹŚưƃ����ƽÓÑ�żǀƿŚě��ÕÔ 

ÕÍ

Zhongguo Dang Dai Er Ke Za Zhi. 2006;�8(5): 

369-72� 

20- Tessema B, Kassu A, Mulu A, Yismaw G. 

Pridominant isolates of urinary tract pathogens 

and their antimicrobial susceptiblity patterns in 

Gondar university teaching hospital, nothwest 

Ethiopia. Ethiop Med J. 2007;�45(1): 61-7. 

21- Mikoùajczyk D, Kaczmarek A, Budzytiska A, 

Gospodarek E. Co-trimoxazole resistance in 

methicillin-resistant staphylococci isolated from 

clinical materials in 2001-2003. Med Dosw 

Mikrobiol. 2005;�57(3): 235-40. 

22- Sharma V, Sharma S, Garg P, Rao GN. 

Clinical resistance of Staphylococcus keratitis to 

ciprofloxacin monotherapy. Indian J Ophthalmol. 

2004;�52(4): 287-92. 

23- Cosgrove SE, Qi Y, Kaye KS, Harbarth S, 

Karchmer AW, Carmeli Y. The impact of 

methicillin resistance in Staphylococcus aureus 

bacteremia on patient outcomes: mortality, length 

of stay, and hospital charges. Infect Control Hosp 

Epidemiol. 2005; 26(2): 166-74. 

24- Marshall C, Wolfe R, Kossmann T, 

Wesselingh S, Harrington G, Spelman D. Risk 

factors for acquisition of methicillin-resistant 

Staphylococcus aureus (MRSA) by trauma 

patients in the intensive care unit. J Hosp Infect. 

2004; 57(3): 245-52. 

25- Laupland KB, Ross T, Gregson DB. 

Staphylococcus aureus bloodstream infections: 

risk factors, outcomes, and the influence of 

methicillin resistance in Calgary, Canada, 2000-

2006. J Infect Dis. 2008;�198(3): 336-43. 

 

 

 

www.SID.ir



Arc
hi

ve
 o

f S
ID

�ƾƘǀƠƃ�ŶưŰƯ�ƹ�ƽźǀƴƯ�ƱřƺƋŹ�źŤƧŵ 

 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÓƵŹŚưƃ����ƽÓÑ�żǀƿŚě��ÕÔ��

ÕÎ

The Survey on Prevalence and Risk Factors for Antibiotic-Resistant Staphylococcus 

Aureus�Isolated�from Samples in Kashan Hospitals 

 
Moniri R1, Shafiee M2 

1 Dept of Microbiology and Immunology, Kashan University of Medical Sciences, Kashan, Iran 

2 Pasteur Institute of Iran, Tehran, Iran 
 

Corresponding Author's Address: Dept of Microbiology and Immunology, Kashan University of Medical Sciences, 

Kashan, Iran 

E-mail: moniri@kaums.ac.ir 

Received: 20 July, 2008        Accepted: 17 Nov, 2008 

 

Background and Objective: Methicillin-resistant Staphylococcus Aureus (MRSA) is a serious problem in 

hospitals.�The purpose of this study was to determine the prevalence and related risk factors of methicillin 

resistance S. aureus isolated from clinical specimens in Kashan hospitals. 

Materials and Methods: This descriptive study was carried out on 100 S.aureus strains isolated from 

patients admitted to Kashan hospitals in 2006- 2007. Strains were inoculated on blood agar containing 5% 

sheep blood and 7.5% mannitol salt agar media, and were incubated at 35°C for 24 hours. The isolated S. 

aureus strains were identified using gram staining, catalase test, coagulase tube test, growth on chrome agar 

and the DNAse test. The antibiotic sensitivity test was determined by disk diffusion method. Variables 

including age, sex, previous hospitalization, duration of hospitalization, previous antibiotic therapy, and type 

of the disease, were recorded in questionarres. Data were analyzed statistically by the Chi-square and 

Fischer�s exact tests. 

Results: Penicillin and Ciprofloxacin revealed the highest and lowest resistance rates respectively  

(99%, vs 11 %). Meticillin resistance was 22% and an intermediate resistance to Vancomycin was detected 

in 7% of isolates. A significant correlation was established among the presence of resistant staphylococci 

with age of more than 46 years old (P<0.040), previous hospitalization (P<0.000), hospitalization for more 

than 1 week (P<0.000), previous antibiotic therapy (P<0.004), and administration of antibiotics for more than 

1 week (P<0.002). 

Conclusion: Awareness about the prevalence of antibiotic resistant S.aureus and identification of risk factors 

for infection with resistant isolates is essential to help clinicians, choosing appropriate antibiotic regimen.  
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