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����	 

(Introduction) 

1.1 ��	������	�����	���	� !"#$�%!&	 (Background and Rationale) 
��������	
��
��������� (Nosocomial infection) �#$
#%&'�()*��+�,�
(-�'�./,#01�2�3(-�

��������� ����4��3��5����*��
'��6����./,#01�'
7�'�	�+�8)�/ �
	*��9��./,#01�:51
�'&5;)�����
'
7� ;)���<�:6��'���=�3�� 2�3;7��,����,�>�	*���51�'���92�3�>�	*��;	��	*
=:?�'�7������19
�7�@� (?��',�:)*���5���������	
��
���������;��AB

 ;)���CB�@���15� nosocomial infection ;)
:51
(?��',�7�������:)��)1��A��./,#01��
'��6����./,#01�'
7����*;;��AB

 [1, 2] 

>1�;�-�A��������� nosocomial infection �
'��6����./,#01�'
7�2���5���7
+#�
2�5�3
��������� �����+�,#�3;�D�,���3 8-30 A��./,#01�()*�A,��7�����7�@��
'��6����./,#01�'
7� 
[1-5] :��'�-:51
�'&5����9����������	
��
�3��'���9, catheter-related infections ��5
 catheter-
related blood stream infection, catheter-related urinary tract infection �#$
�,
[1-8]  ��	
�()*��
�#$
:��'�-:51
�'&5+�,2�5 Enterobacteriaceae, Pseudomonas  aeruginosa, Staphylococcus 
aureus, Klebsiella pneumoniae, Acinetobacter baumannii 2�3 Staphyloccocus coagulase  
negative[1-8] #%997��:)*���5�������� nosocomial infection �
'��6����./,#01�'
7�;);��;��2�3
2���5���7
+#�
2�5�3���CB�@� ��5
 �3�3�1���
�����/5��������� �����,�>�	*���51�'���9 ���
�:5:��:1
�5��=�
�5����� �3�7�>1�;�/,:B��71A��./,#01� >1�;�-
2��A������9S�#01� #�317�����
+�,�7����,�
9-��)��5�
'
,�
)
 �#$
�,
[1-5,7,9]  

�
#%99-�7
 �-�7�����DTA�� nosocomial infection ()*����9����	
�()*�	
����,�
9-��)�'����
��
(multi-resistant bacteria) ;);��AB

 (?��',;).��5� morbidity A��./,#01�2�3(?��',�,��:/&�:)�
>5���,95���
����/2��7�@�./,#01����*;;��AB

[10] ���(���#%997��:)*���5�������� nosocomial 
infection 9����	
�()*�	
���8B*���993;)>1�;2���5���7
+#�
2�5�3'�./,#01�2�32�5�3���������93;)
#�3���
T�
�����,�#$
2
1(���
���1��;��������	*�#U���7
������� nosocomial infection 9��
��	
���-5;�7���5�1�
'�./,#01�'�	����������
7

= ���CB�@��7���5�1�
'��6����./,#01�'
7��-;��V
�7�;)
,������4��3��5����*��
#�3�(C+(�8B*��7�+;5;)���CB�@���)*�1�7���	*���7���5�1 ./,1�97�9B�;)>1�;
:
�9()*93(?����CB�@���)*�1�7�#%997�()*��)*�1A,���7�������� nosocomial infection 9�� multi W 
resistant bacteria �
'��6����./,#01�'
7��-;��V ���'17�15� .����CB�@�()*+�,93:�;��X
?�;���,



 

 

2 

�#$
2
1(���
���#U���7
��������	
��7���5�1 8B*�93;).�(?��',.�����7�@�A��./,#01��)AB

2�3�51���
>5���,95��A������������
����7�@���>�����	
��7���5�1  

 
1.2 ��	8	�"#$9	:�;< = (Research Questions)  
 1.2.1 ��	8	�9	:�;< =&� 9 #%997�()*��)*�1A,���7�������� nosocomial infection ()*����9��
��	
� multi W resistant bacteria �
'��6����./,#01�'
7��-;��V ���������9-Y�����DT;)�3+��,�� 
 1.2.2 ��	8	�9	:�;< =:#$  
         1.2.2.1 >1�;�-�2�3�
��A�� nosocomial infection �
'��6����./,#01�'
7��-;��V
���������9-Y�����DT�#$
��5��+� 
         1.2.2.2 >1�;�-�2�3�
��A�� nosocomial infection ()*����9�� multi W resistant 
bacteria �
'��6����./,#01�'
7��-;��V ���������9-Y�����DT�#$
��5��+�    
 
1.3 � B8C�:��$�D"#$9	:�;< = (Objectives) 

1.3.1 � B8C�:��$�D&� 9 
    ��	*�CB�@�#%997�()*��)*�1A,���7�������� nosocomial infection ()*����9����	
� multi W 

resistant bacteria �
'��6����./,#01�'
7��-;��V ���������9-Y�����DT 
1.3.2 � B8C�:��$�D:#$ 
        1.3.2.1 ��	*�CB�@�>1�;�-�2�3�
��A��������� nosocomial infection �
'��6����

./,#01�'
7��-;��V ���������9-Y�����DT 
1.3.2.2 ��	*�CB�@�>1�;�-�2�3�
��A��������� nosocomial infection ()*����9�� 

multi W resistant bacteria �
'��6����./,#01�'
7��-;��V ���������9-Y�����DT 
 
1.4 ��	<�	9 J��	����KLMK�9	:�;< = 

1.4.1 Nosocomial infection K�&##Q;�	�RSM�T�=&� 99C�	:U ';��XB� ��������	
�()*
����AB

�
�3'15��()*./,#01��?��7�+�,�7�����7�@��
'��6����./,#01�'
7��-;��V���
 48 �7*1�;�AB

+#'�	�
����6���
 72 �7*1�;�6��'�7����9��'��6����./,#01�'
7��-;��V2�,1[4]  

1.4.2 Nosocomial infection rate ';��XB� �7���������� nosocomial infection (9?�
1

>�7
�/1000 patient days) ;)>5��(5��7�[6] 

 
_______9?�
1
>�7
�A��������� nosocomial infection______  X 1,000 patient days 
9?�
1
17
()*./,#01�(7
�';��A,��7�����7�@��
'��6����./,#01�'
7��-;��V�
�51��3�3�1���7���5�1 



 

 

3 

1.4.3 Ventilator associated pneumonia[11] ';��XB� #���7��:�()*����AB

�
AD3()*./,#01�
��,�>�	*���51�'���9
�
;���15� 48 �7*1�;�AB

+# 1�
�947���������19�������>�';5 (new 
infiltrations) �
6��X5���7�:)(�1��� �51;�7� ��19���7�@D3(��>��
���5�+#
)
��5��
,�� 2 �
 3 
A,� 

-  ;)+A, > 38.3 ��C��8��8)�: '�	��-D'6/;��5����� < 36 ��C��8��8)�: 
                  -  9?�
1
�;S���	��A�1(7
�';��
��	�� (white blood cell count) > 10,000/mm3          

'�	� < 5,000/mm3 
  -  �:;'3�#�)*�
�#$
:)�'�	�� 

  �
���CB�@�>�7
�
)
 ���1�
�947���	
�()*�#$
:��'�-A�� pneumonia (?����������3��	
�
9���:;'3()*��S����1�<) tracheal suctioning 

 1.4.4 Nosocomial primary bloodstream infection[12] ';��XB� ��������	
��
��32:��	��
8B*��	
�7
+�,9�������19(��',��#h��7����� (laboratory W confirmed bloodstream infection) 
�51;�7� ;)�����(��>��
��()*�A,�+�,�7�6�13 sepsis   

       1.4.4.1 9	:�;�;<Z = laboratory [ confirmed bloodstream infection #�3����,1� 
criteria A,���A,�'
B*��7��5�+#
)
  

         1.4.4.1.1 ��19����	
��
��32:��	�����()*��	
�
7

+;5+�,�#$
:��'�-A��������
��	
�()*�	*
 ���1,
�#$
:��'�-A�� intravascular device W associated bloodstream infection 
(central venous catheter W related blood stream infection) 

         1.4.4.1.2 ;)�����(��>��
����5������5��'
B*��5�+#
)
: +A, > 38 ��C��8��8)�: 
'
�1:7*
 '�	�;) hypotension �51;�7� ��19��:�*���:�*�'
B*��5�+#
)
  

   - .�������3��	
��
��	�� (blood culture) ����	
�()*�#$
 common 
skin contaminant (��5
 Diphtheroids, Bacillus spp., Propionibacterium spp., coagulase-
negative staphylococci, '�	� micrococci) 2 >�7
� �����19()*�1���5���7
 2�3��	
�
7

+;5�#$
:��'�-
A����������	
�()*�	*
���1,
��D)A�� intravascular device W associated  bloodstream infection 
'�	� 

   - .�������3��	
��
��	�� (blood culture) ����	
�()*�#$
 common 
skin contaminant �
./,#01�()*;) intravascular access device �51;�7�2�(�T./,�/2�+�,�',����7�@�
�,1����,�
9-��)�()*�';�3:; '�	� 

   -  ��19����	
��
��	�����1�<) antigen test ���()*��	
�
7

+;5+�,�#$

:��'�-A����������	
�()*�	*
  



 

 

4 

1.4.4.1.3 :?�'�7�./,#01�()*���- ≤ 12 ��	�
 ;)�����(��>��
����5������5��
'
B*��5�+#
)
: +A, >38 ��C��8��8)�:'�	��-D'6/;��5�����
,���15� 37 ��C��8��8)�: '�-�'���9 '�	�
;) bradycardia �51;�7� ��19��:�*���:�*�'
B*��5�+#
)
  

   - .�������3��	
��
��	�� (blood culture) ����	
�()*�#$
 common 
skin contaminant (��5
 Diphtheroids, Bacillus spp., Propionibacterium spp., coagulase-
negative staphylococci, '�	� micrococci) 2 >�7
� �����19()*�1���5���7
 2�3��	
�
7

+;5�#$
:��'�-
A����������	
�()*�	*
���1,
��D)A�� intravascular device W associated  bloodstream infection 
'�	� 

   - .�������3��	
��
��	�� (blood culture) ����	
�()*�#$
 common 
skin contaminant �
./,#01�()*;) intravascular access device �51;�7�2�(�T./,�/2�+�,�',����7�@�
�,1����,�
9-��)�()*�';�3:; '�	� 

   - ��19����	
��
��	�����1�<) antigen test ���()*��	
�
7

+;5+�,�#$

:��'�-A����������	
�()*�	*
 

 1.4.4.2 9	:�;�;<Z =Q	�� Sepsis #�3����,1� criteria A,���A,�'
B*��5�+#
)
  
  1.4.4.2.1 ��19�������(��>��
����5������5��'
B*��5�+#
)
���+;5;)

:��'�-��5���	*
: +A, >38 ��C��8��8)�:  hypotension '�	�;) oliguria �51;�7� criteria A,���A,�'
B*�
�5�+#
)
  

   - +;5+�,��19 blood culture '�	���192�5+;5����	
�9�������19 
blood culture '�	����(?� antigen test '�	� 

   - ��19+;5����������	
�()*�	*
 '�	� 
   - 2�(�T./,�/2��',����7�@��,1����,�
9-��)�:?�'�7�6�13 sepsis 


7

= 

  1.4.4.2.2 :?�'�7�./,#01����- ≤ 12 ��	�
 ��19�������(��>��
����5����
��5��'
B*��5�+#
)
8B*�+;5:�;��X�<����+�,�,1�:��'�-�	*
: +A, > 38 ��C��8��8)�:'�	��-D'6/;��5�����

,���15� 37 ��C��8��8)�: '�-�'���9'�	�;) bradycardia �51;�7� criteria A,���A,�'
B*��5�+#
)
 

   - +;5+�,��19 blood culture '�	���192�5+;5����	
�9�������19 
blood culture '�	����(?� antigen test '�	� 

   - ��19+;5����������	
�()*�	*
 '�	� 
   - 2�(�T./,�/2��',����7�@��,1����,�
9-��)�:?�'�7�6�13 sepsis 


7

= 
1.4.5 Nosocomial urinary tract infection[12] ;)'�7���DkT�
���1�
�947��7�
)
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 1.4.5.1 Symptomatic urinary tract infection ���1�
�947�#�3����,1� criteria A,�
��A,�'
B*��7��5�+#
)
  

  1.4.5.1.1 ;)�����(��>��
����5������5��'
B*��5�+#
)
: +A, > 38 ��C�
�8��8)�:, urgency, frequency, dysuria '�	�;) suprapubic tenderness �51;�7� ��19����	
�9��

#%::�13+;5���
 2 �
�� �#$
9?�
1
 ≥ 105 colonies/mL urine ���������3��	
�  
  1.4.5.1.2 ;)�����(��>��
���5�+#
)
��5��
,�� 2 ��5��: +A, > 38 ��C�

�8��8)�:, urgency, frequency, dysuria '�	�;) suprapubic tenderness �51;�7� ��19��A,���A,�
'
B*��5�+#
)
  

   - ��19�� Leukocyte esterase 2�3/'�	� nitrate �
#%::�13���
1�<) dipstick '�	� 

   - ��19 unspun urine 2�,1��15�;)�;S���	��A�1 ≥10 cells/mm3 

'�	� ≥ 3 cells/high power field) '�	� 
   - ��19����	
��
 unspun urine ���1�<)�,�;:)2��; '�	� 

   - ��19����	
�9�� non-voided urine ≥ 102 colonies/mL urine 
���������3��	
�2�3���#$
��	
��
����)�1�7
9�� 2 urine specimens '�	� 

   - urine culture ����	
� ≤ 105 colonies/mL urine ������#$
��	
�
�
����)�1�
./,#01�()*�?��7�+�,�7�����7�@��,1����,�
9-��)� '�	� 

   - +�,�7����1�
�947�9��2�(�T '�	� 
   - 2�(�T+�,�',����7�@��,1����,�
9-��)�()*�';�3:;:?�'�7����

�7�@���������	
��
�3��(�����
#%::�13 

  1.4.5.1.3 :?�'�7�./,#01�()*���- ≤ 12 ��	�
 ;)�����(��>��
����5������5��
'
B*��5�+#
)
: +A, > 38 ��C��8��8)�:'�	��-D'6/;��5������*?��15� 37 ��C��8��8)�:, '�-�'���9,   
bradycardia, dysuria, lethargy, '�	�;)���9)�
 �51;�7� ��19��A,���A,�'
B*��5�+#
)
 

   - ��19�� Leukocyte esterase 2�3/'�	� nitrate �
#%::�13���
1�<) dipstick '�	� 

   - ��19 unspun urine 2�,1��15�;)�;S���	��A�1 ≥10 cells/mm3 

'�	� ≥ 3 cells/high power field) '�	� 
   - ��19����	
��
 unspun urine ���1�<)�,�;:)2��; '�	� 

   - ��19����	
�9�� non-voided urine ≥ 102 colonies/ml urine 
���������3��	
�2�3���#$
��	
��
����)�1�7
9�� 2 urine specimens '�	� 
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   - urine culture ����	
� ≤ 105 colonies/ml urine ������#$
��	
�
�
����)�1�
./,#01�()*�?��7�+�,�7�����7�@��,1����,�
9-��)� '�	� 

   - +�,�7����1�
�947�9��2�(�T '�	� 
   - 2�(�T+�,�',����7�@��,1����,�
9-��)�()*�';�3:;:?�'�7����

�7�@���������	
��
�3��(�����
#%::�13 
 1.4.5.2 Asymptomatic urinary tract infection #�3����,1� criteria A,���A,�'
B*�

�7��5�+#
)
  
  1.4.5.2.1 ./,#01�+�,�7�����:5:��:1
#%::�13�
�51��3�3�1�� 7 17
�5�
()*

93(?������19 urine culture 2�3 +;5;)������5�+#
)
: +A, >38��C��8��8)�:, urgency, frequency, 
dysuria, '�	� suprapubic tenderness 2�3 .� urine culture ��19����	
�+;5���
 2 species ���

����	
� ≥ 105 colonies/ml urine 
  1.4.5.2.2 ./,#01�+;5+�,�7�����:5:��:1
#%::�13�
�51��3�3�1�� 7 17


�5�
()*93(?������19 urine culture  2�3 .� urine culture ����	
� ≥ 105 colonies/ml urine ���
�#$
��	
��
����)�1�7
2�3�
��A����	
�+;5���
 2 species 2�3./,#01�93�,��+;5;)������5�+#
)
: +A, >38 
��C��8��8)�:, urgency, frequency, dysuria, '�	� suprapubic tenderness 
 1.4.6 Nosocomial skin and soft tissue infections[12] 

 1.4.6.1 Skin infection ���1�
�947�#�3����,1� criteria A,���A,�'
B*��7��5�+#
)
 
  1.4.6.1.1 ;) purulent drainage, pustules, vesicles '�	� boils  
  1.4.6.1.2 ����1D()*;)��������	
�93�,��;)�7�@D3�5�+#
)
��5��
,�� 2 A,�: 

#1�, �1;, 2��, '�	� �,�
 �51;�7� ��19��A,���A,�'
B*��5�+#
)
 
   - ����	
�9�� drainage '�	� aspiration 9���?�2'
5�()*�����	
� X,�

.� culture ����	
�()*�#$
 normal skin flora 93�,���#$
��	
���)���
����)�1�(5�
7

 '�	� 
   - blood culture ����	
� '�	� 
   - ����	
�9�� infected tissue '�	�9����	�����1�<) antigen test 

'�	� 
   - �� multinucleated giant cells 9�� infected tissue '�	� 
   - ��19(�� serology �� Ig M '�	� fourfold rising A�� paired 

serum Ig G �5���	
�
7

= 
 1.4.6.2 Soft tissue infection ���1�
�947�#�3����,1� criteria A,���A,�'
B*�

�7��5�+#
)
 
  1.4.6.2.1 ��19����	
�9�� tissue '�	� drainage 9�� infected tissue  



 

 

7 

  1.4.6.2.2 ;) purulent drainage 9�� infected tissue  
  1.4.6.2.3 ;) abscess '�	��7�@D3(�� histopathology ()*�5��)
15�;)������

��	
� 
  1.4.6.2.4 ����1D()*;)��������	
�93�,��;)�7�@D3�5�+#
)
��5��
,�� 2 A,� : 

#1�, �1;, 2��, '�	� �,�
 �51;�7� ��19��A,���A,�'
B*��5�+#
)
 
    - ��	
�9�� drainage '�	� aspiration A�� infected tissue X,�.� 

culture ����	
�()*�#$
 normal skin flora 93�,���#$
��	
���)���
����)�1�(5�
7

 '�	� 
   - blood culture ����	
� '�	� 
   - ����	
�9�� infected tissue '�	�9����	�����1�<) antigen test 

'�	� 
   - �� multinucleated giant cells 9�� infected tissue '�	� 

   - ��19(�� serology �� IgM '�	� fourfold rising A�� paired 
serum IgG �5���	
�
7

= 

 1.4.6.3 �R�9J� � ���1�
�947�#�3����,1� criteria �7��5�+#
)
 
  ����1D()*;)��������	
�93�,��;)�7�@D3�5�+#
)
��5��
,�� 2 A,�: #1�, �1;, 

'�	�2�� �51;�7� ��19��A,���A,�'
B*��5�+#
)
 
  1.4.6.3.1 ��19����	
�9�� fluid ()*+�,9�����(?� needle aspiration 9��

2.���(7� '�	�9�����(?� biopsy ����1DA��2.�  
  1.4.6.3.2 .�������3��	
��
��	�� (blood culture) ����	
� 

1.4.7 Multi-resistant bacteria �
���1�97�
)
';��XB� ��	
�2�>()��)��
��-5;�5�+#
)
 
1.4.7.1 Aerobic Gram negative bacteria +�,2�5 Enterobacteriaceae, 

Pseudomonas, Sternotrophomonas 2�3 Acinetobacter spp.) ()*�	
��5����,�
9-��)�
�5�+#
)
�7
�2�5 3 �
��AB

+#[13]  

- Amoxicillin-clavulanic acid (�4��3�
��D)()*�#$
��	
��
��-5; 
Enterobacteriaceae �(5�
7

) 

- Trimethoprim-sulfamethoxazole 
- Aminoglycoside ��5��
,�� 1 �
�� 
- Ciprofloxacin 
- Piperacillin 
- Third generation cephalosporins 
- Meropenem / imipenem 
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1.4.7.2 Methicillin-resistant Staphylococus spp. 
1.4.7.3 Vancomycin-resistant enterococci spp.  

 
1.5 �:�`=L�D����	J�a	<�bJM: �<	99	:�;< =  
 1.5.1 (���>1�;�-�2�3�
��A��������� nosocomial infection �
./,#01���S�()*�A,��7����
�7�@��
'��6����./,#01�'
7��-;��V ���������9-Y�����DT 
 1.5.2 (���#%997�()*��)*�1A,���7�������� nosocomial infection ()*����9����	
� multi W 
resistant bacteria �
./,#01���S���-5;�7���5�1 
 1.5.3 :�;��X
?�A,�;/�()*+�,9�����1�97�;���,�#$
2
1(���
���1��;��������	*���
�-�7�����DTA��������� nosocomial infection 9����	
� multi W resistant bacteria �
'��6����
./,#01�'
7��-;��V 8B*���993(?��',:�;��X�� morbidity 2�3 mortality A��./,#01���S��'�5�
)
+�,  
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�����  2 
 

�:;�::c�D�::d9::� 

(Review Literatures)  
 

9	:cg9h	K��:���cb�=�9��=�9 ���	�LC9"#$9	:�9;J nosocomial infection K�&#
#Q;�	�RSM�T�=&� 9RSMK&!a 

Thongpiyapoom S 2�3>D3(?����CB�@���)*�1�7�>1�;�-�A���������  nosocomial 
infection �
'��6����./,#01�'
7����-����;2�3C7�����;()*���������:�A��
>��
(�T�3'15��
��	�
;�X-
��
 �.C. 2543 XB���	�
�x@6�>; �.C. 2545 ���7���������� nosocomial infection 
21.8 �5� 1,000 patient days :��'�-()*���5��+�,2�5 ventilator-associated pneumonia, catheter-
related bloodstream infection 2�3 catheter-related urinary tract infection ��	
�()*���#$
:��'�-
�5��+�,2�5 E. coli, A. baumannii, P. aeruginosa, K. pneumoniae ��>1�;�-�A����������	
� 
methicillin-resistant S. aureus �,���3 69, imipenem-resistant P. aeruginosa �,���3 31 2�3 
ceftazidime-resistant A. baumannii  �,���3 69[8] 
 
9	:cg9h	K�Ba	$�:���c�9��=�9 ���	�LC9"#$9	:�9;J nosocomial infection K�&#
#Q;�	�RSM�T�=&� 9RSMK&!a 

�
#z>.C. 1992 Vincent JL 2�3>D3 CB�@�>1�;�-�A��������� nosocomial infection �

'��6����./,#01�'
7�A�����������(7
�';��
�-��# (European Prevalence of Infection in 
Intensive Care ; EPIC) ���CB�@� 1-day point prevalence A�� nosocomial infection �
'�
�6����./,#01�'
7�(7
�';� 1,417 2'5� ��>1�;�-��,���3 20.6  :��'�-A�� nosocomial infection ()*
���5��+�,2�5 #���7��:� (�,���3 47), ��������	
��
�3��(�����
#%::�13 (�,���318) 2�3 
bloodstream infection (�,���312) #%997��:)*���5�������� nosocomial infection +�,2�5 �3�3�1��
A������A,��7�����7�@��
'��6����./,#01�'
7�
�
;���15� 48 �7*1�;� �����,�>�	*���51�'���9 
#�317�� trauma ����:5:��:1
'�����	�� ����:5:��:1
#%::�13 2�3���+�,�7�����	*�#U���7
 
stress ulcer  ��	
�()*���#$
:��'�-A�� nosocomial infection +�,2�5  Enterobacteriaceae, S. 
aureus, P.aeruginosa  
��9��
)
 �7���15� �7������A��./,#01�;)>1�;:7;�7
<T�7�������� 
nosocomial infection 2�3��������	
� multi resistant bacteria[1] 
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�
#z>.C. 1998 Luzzati R 2�3>D3 CB�@�>1�;�-�A��������� nosocomial infection �

'��6����./,#01�'
7�A�� Triveneto area #�3�(C�����) ���CB�@� 1-day point prevalence �
'�
�6����./,#01�'
7�(7
�';� 39 2'5� ;)9?�
1
./,#01�(7
�';� 188 >
 ��>1�;�-�A�� nosocomial 
infection �,���3 31 nosocomial infection ()*���5�� +�,2�5 ventilator association pneumonia 
(�,���3 45), bloodstream infection (�,���3 30) 2�3��������	
��
�3��(�����
#%::�13 (�,���3 
11.4)  ��	
�()*���5��+�,2�5 S. aureus, Enterobacteriaceae, P. aeruginosa 2�3��	
���  #%997��:)*��
�5�������� nosocomial infection +�,2�5 �3�3�1��A�������/5���������
�
;���15� 7 17
 #�317��
���+�,�7�:����'��(��'�����	�� (total parental nutrition) 2�3����9�3>� (tracheostomy)[3] 

�
#z>.C. 2000 W 2001 Erbay H 2�3>D3 CB�@�>1�;�-�A��������� nosocomial 
infection �
'��6����./,#01�'
7�2'5�'
B*�A��#�3�(C�-��) �
./,#01�(7
�';� 434 >
 (7,394 patient 
W days) ��>1�;�-�A��������� nosocomial infection 56.8/1,000 patient days '�	��,���3 52  
:��'�-()*���5�� +�,2�5 ventilator-associated pneumonia (�,���3 41), bloodstream infection 
(�,���3 30), �����	
��
�3��(�����
#%::�13 (�,���3 24), �����	
�()*2.�.5��7� (�,���3 5)  ��	
�()*��
�#$
:��'�-:51
�'&5 +�,2�5 P. aeruginosa, multi-resistant S. aureus 2�3 A. baumannii    #%997�
�:)*���5���������	
�+�,2�5 �����,�>�	*���51�'���9 ����:5 nasogastric tube, coma, ����9�3>� 2�3 
APACHE II score 10 W 19 ���CB�@�
)
���7������:/�AB

�
./,#01�()*;) nosocomial infection[2]     
                  

9	:cg9h	K�Ba	$�:���c�9��=�9 ���	�LC9"#$9	:�9;J nosocomial infection K�&#
#Q;�	�RSM�T�=&� 99C�	:U 

�
#z>.C. 1983-1985 Milliken J 2�3>D3CB�@�>1�;�-�A��������� nosocomial infection 
�
'��6����./,#01�'
7��-;��V2'5�'
B*��
#�3�(C2>
��� ��>1�;�-� 6.1/1,000 ICU-admission 
:��'�-A�� nosocomial infection ()*���5��+�,2�5 bloodstream infection (�,���3 38), #���7��:� 
(�,���3 15) 2�3��������	
��
�3��(�����
#%::�13 (�,���3 15) ��	
�()*�#$
:��'�-:51
�'&5 +�,2�5 
coagulase negative staphylococcus, P. aeruginosa 2�3 S. aureus #%997�()*��)*�1A,���7�������� 
nosocomial infection +�,2�5 ����:5:��:1
�
'�����	��2�� ����:5(5��51�'���9�#$
�1��
�
 
���(?� intracranial pressure monitoring 2�3���+�,�7���>�����,�;�
	
�[7] 

�
#z>.C. 1995 Singh-Naz N 2�3>D3 CB�@���)*�1�7� nosocomial infection  �
'�
�6����./,#01�'
7��-;��V2'5�'
B*��
#�3�(C:'�7���;���� ���(?����CB�@��
./,#01�(7
�';� 945  
��� ���7���������� nosocomial infection  �,���3 8 :��'�-()*���5�� +�,2�5 #���7��:� (�,���3 
35), bloodstream infection (�,���3 21) 2�3��������	
��
�3��(�����
#%::�13 (�,���3 21) ��	
�()*
���#$
:��'�-:51
�'&5 +�,2�5 Gram negative rod  #%997�()*��)*�1A,���7�������� nosocomial 
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infection +�,2�5 ���-, 

?�'
7��71, Pediatric Risk of Mortality (PRISM) Score, ����:5:��:1
�5��=, 
#�317�����+�,�7����,�
9-��)�, #�317�����+�,�7����
��-5; H2 blocker, 6�136/;�>-,;�7
A���5�����, 
���+�,�7�:����'��(��'�����	��2�3�3�3�1���
�����/5���������[4] 

�
#z>.C. 1992-1997 Correia M 2�3>D3(?����CB�@�>1�;�-�A��������� nosocomial 
infection �
'��6����./,#01�'
7��-;��V2'5�'
B*�A��#�3�(C�#��-��: ��>1�;�-��,���3 8 :��'�-
A�� nosocomial infection ()*���5��+�,2�5 #���7��:�, bloodstream infection 2�3��������	
��

�3��(�����
#%::�13 ��	
�()*���#$
:��'�-�5��>	� 2�>()��)��
�� Gram negative rods  #%997�()*
��)*�1A,���7�������� nosocomial infection +�,2�5 high PRISM scores, 6�13(-��6�
����, 
6/;�>-,;�7
����5��, ;) organ failure �7
�2�5 2 organs AB

+#, ;)#�317�����+�,�7����,�
9-��)��5�
'
,�

)
 2�3+�,�7����(?� invasive procedures �7
�2�5 3 procedures AB

+#[5] 

�
#z>.C. 1992-1997 Richards MJ 2�3>D3(?����CB�@���)*�1�7� nosocomial infection 
�
'��6����./,#01�'
7��-;��V 61 2'5��
#�3�(C:'�7���;���� ;)./,#01�(7
�';� 110,709 >
 ��
>1�;�-�A�� nosocomial infection 14:1,000 patient days :��'�-()*���5��+�,2�5 bloodstream 
infection (�,���3 28), #���7��:� (�,���3 21) 2�3��������	
��
�3��(�����
#%::�13 (�,���3 
15)  ��	
�()*���#$
:��'�-:51
�'&5 +�,2�5 coagulase negative staphylococcus, P. aeruginosa, E. 
coli ���CB�@�
)
+;5��>1�;:7;�7
<T�3'15�� device-associated infection �7��3�3�1���
�����/5
��������� 9?�
1
��)��A�����������2�3x�/��� -[6] 

 

9	:cg9h	K�Ba	$�:���c�9��=�9 �9	:�9;J multi-resistant bacterial infection K�&#
#Q;�	�RSM�T�=&� 9RSMK&!a 

�
#z>.C. 1990-1991 Lucet JC 2�3>D3(?����CB�@�#%997��:)*���5�������� nosocomial 
infection 9����	
� extended W spectrum beta W lactamase W producing enterobacteriaceae 
(ESBLPE) �
'��6����./,#01�'
7�2'5�'
B*�A��#�3�(C��7*��C: ��15�#%997�()*��)*�1A,���7���������	
�
�7���5�1+�,2�5 �3�3�1���
�����/5�
'��6����./,#01�'
7� ����:5:��:1
#%::�132�3����:5:��
:1
'�����	��2��[14] 

�
#z>.C. 1993-1995 Trouillet JL 2�3>D3(?����CB�@�#%997��:)*���5�������� ventilator W 
associated pneumonia 9����	
�()*�#$
 potentially drug W resistant bacteria ��15� #%997��7���5�1
+�,2�5 �3�3�1���
�����,�>�	*���51�'���9
�
�7
�2�5 7 17
AB

+# #�317�����+�,�7����,�
9-��)��5�

'
,�
)
 ����4��3��5����*����
��-5; broad spectrum antibiotics ��5
 third generation 
cephalosporins, fluoroquinolone 2�3 imipenem �5�
'
,�
)
[11]  
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�
#z>.C. 1995 Husni RN 2�3>D3(?����CB�@���)*�1�7�#%997��:)*���5�������� nosocomial 
pneumonia 9����	
� acinetobacter �
./,#01�()*�:5(5��51�'���9 ��15�./,#01�()*�>�+�,�7� 
ceftazidime ;��5�
;)����:�����	
���-5;
)
;��AB

[15] 

�
#z>.C. 1996-2000 Loeffler JM 2�3>D3 CB�@�.�A�������,���,�
9-��)�����
���7�
���������	
��	
����
'��6����./,#01�'
7�./,�'&52'5�'
B*��
#�3�(C:1���8��T2�
�T ��15������,��
�,�
9-��)�����
��;).��5�����	
���A����	
�����
�� ��5
 �����, piperacillin ;).��5�������� 
resistant E. coli, �����, cephalosporin ;).��5�������� resistant Klebsiella, �����, 
piperacillin/cephalosporin/ aminoglycoside ;).��5�������� resistant P. aeruginosa 2�3�����, 
penicillin ;).��5�������� resistant Streptococcus pneumoniae [16] 

�
#z>.C. 2001 Ortega B 2�3>D3CB�@��3���1�(��A��������� multidrug W resistant P. 
aeruginosa �
'��6����./,#01�'
7�./,�'&52'5�'
B*��
#�3�
�<��T2�
�T ��#%997��:)*���5���������	
�
�7���5�1 +�,2�5 maxillary sinusitis, ����:5:��:1
'�����	��, �����,���,�
9-��)�����
���#$

�1��
�
, high lung injury score, �����,�>�	*���51�'���9�#$
�1��
�
2�3�3�3�1���
�����/5�

'��6����./,#01�'
7�[17] 

 
9	:cg9h	K�Ba	$�:���c�9��=�9 �9	:�9;J multi-resistant bacterial infection K�&#
#Q;�	�RSM�T�=&� 99C�	:U 

�
#z>.C. 1997-1998 Asensio A 2�3>D3(?����CB�@���)*�1�7�#%997��:)*���5�������� 
colonization/ infection 9����	
� multi-resistant K. pneumoniae �
'��6����./,#01�'
7��-;��V 
��15�#%997��7���5�1+�,2�5 ���-
,���15� 12 :7#��'T 2�3;)#�317��+�,�7�����7�@��,1� third 
generation cephalosporin 2�3 aminoglycoside �5�
'
,�
)
[18] 

�
#z>.C. 1999 Jeena P 2�3>D3(?�CB�@���)*�1�7� multi W resistant Acinetobacter 
anitratus colonization �
./,#01���S�()*��/5�
'��6����./,#01�'
7��
#�3�(C2X���;������, ��15� 
�,���3 50 A��./,#01��7���5�1;)#�317��+�,�7� broad spectrum antibiotics ;��5�
 ���CB�@�
)
��15� 
./,#01�()*+�,�7����.5��7�2�3�����	
��
��
)
�:)��)1��(7
�';�[19] 
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�����  3 
 

:S�������:����=��;i�9	:�;< = 

(Research Design and Research Methodology) 

 
3.1 :S����9	:�;< = (Research Design)  
 Cross sectional analytical study 
 
3.2 :����=��;i�9	:�;< = (Research Methodology)  
 3.2.1 �:�L	9: (Population) ��� B �#=a	$ (Sample) 
         (?����CB�@��
./,#01���S����- 0 W 15 #z ()*�A,��7�����7�@��
'��6����./,#01�'
7�
�-;��V ���������9-Y�����DT 2�3���� nosocomial infection �3'15��()*+�,�7�����7�@��
'�
�6����./,#01�'
7��-;��V�
�51��3'15��17
()* 1 �x@6�>; �.C. 2548 - 29 <7
1�>; �.C. 2548 
  #�3����-5;CB�@� (Case) +�,2�5 ./,#01�()*+�,�7����1�
�947�15�;) nosocomial infection 
()*����9����	
� multi W resistant bacteria 
  #�3������-5;>1�>-; (Control) +�,2�5 ./,#01�()*+�,�7����1�
�947�15�;) nosocomial 
infection ()*+;5+�,����9�� multi resistant bacteria  

 ���>?�
1DA
���71��5�� (Sample size)  

��,:/�� N/group = [Zα/2√2PQ + Zβ√(P1Q1 + P0Q0)]2/ (P1 W P0)
2 

α = 0.05  Zα/2 = 1.96 (2 tail) 
β = 0.1   Zβ = 1.28 
9�����CB�@�A�� Husni RN 2�3>D3 [15] CB�@�#%997��:)*��A��������� multi W drug  

resistant Acinetobacter nosocomial pneumonia �
./,#01�()*�:5(5��51�'���9 ��15� #%997��:)*���5�
������� nosocomial pneumonia 9����	
� Acinetobacter baumannii +�,2�5 ���+�,�7�����7�@��,1� 
ceftazidime ;��5�
 (Odds ratio = 6)  

P0 = ����:()*��-5;>1�>-;93;)#%997��:)*�� = 0.38                                             
R = odds ratio = 6 
P1 = P0R / [1+ P0 (R-1)]  = 0.79 
P = (P1 + P0) / 2             = 0.59 
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Q = 1 - P                      = 0.4 
Q1 = 1 - P1                   = 0.21 
Q0 = 1 - P0                   = 0.62      
9��:/���7���5�1 >?�
1D+�, sample size = 27 episodes / ��-5; 

 �7�
7

 �
���1�97�>�7
�
)
 ��,9?�
1
�71��5���(5��7� 30 episodes/��-5;  
 3.2.2 9	:� $�9B���9	:� J (Observation and Measurement)  
          (?����./,1�97���S�A,�;/�()*��)*�1A,���7����1�97� (�/�
6�>.
1�) '�7���DkT�
���
1�
�947�6�13 nosocomial infection, nosocomial infection �
���5��=2�3���1�
�947�6�13 multi W 
resistant bacterial infection ��,'�7���DkT��;>?�9?��7�>1�;()*��5�1+1,A,���,
  

        B ���:K�9	:�;< = 
 - ���- 
 - ��C 
 - 

?�'
7��71AD3���� nosocomial infection 

  - Underlying diseases 
  - A,��5��)
A������A,��7�����7�@��
'��6����./,#01�'
7��-;��V  

- #�317����� refer ;�9��'��6����./,#01�'
7��-;��V����������	*
�5��A,��7����    
   �7�@�()*'��6����./,#01�'
7��-;��V���������9-Y�����DT 
- #�317����� refer ;�9������������	*
�5�
�A,��7�����7�@�()*'��6���� 
   ./,#01�'
7��-;��V���������9-Y�����DT 
- �3�3�1��()*�A,��7�����7�@��
����������5�
()*93���� nosocomial  infection 
- �3�3�1��()*�A,��7�����7�@��
'��6����./,#01�'
7��-;��V�5�
()*93����  
   nosocomial infection 
- �
��A�����,�
9-��)�()*+�,�7��
�51� 15 17
�5�
()*93���� nosocomial infection  
- #�317�����+�,�7��� stress ulcer prophylaxis ��5
 H2 blocker, sucralfate 
- �
��A�� nosocomial infection ()*����AB

 
- .�������3��	
� (��5
  blood culture, urine culture, sputum culture, wound  
  culture �#$
�,
) 2�3>1�;+1A����	
��5����,�
9-��)��
���5��=�
17
()*����    
  nosocomial infection  
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- �3�3�1��()*+�,�7����(?�'7�X����5�+#
)
�5�
()*93���� nosocomial infection 
- �����,�>�	*���51�'���9 (mechanical ventilation) 
- ����:5(5��51�'���9 (endotracheal intubation) 
- ����:5:��:1
'�����	���?� (central line placement) 
- ����:5:��:1
'�����	��2�� (arterial line placement) 
- ����:5:��:1
#%::�13 (Foley catheter placement) 
- ����:5(5��3����5��= (��5
 chest tube drainage) 
- ����9�3>� (tracheostomy) 
- ����:5 enteral feeding tube (��5
 nasogastric tube,   
   nasojejunum tube) 
- ����',:����'��(��'�����	���?� (total parental nutrition) 
- Invasive procedures �	*
= ��5
 dialysis �#$
�,
 

- .�A������7�@��
'��6����./,#01�'
7��-;��V : '��'�	��:)��)1�� 
 - �3�3�1��A������A,��7�����7�@��
'��6����./,#01�'
7��-;��V  

 3.2.3 " l�B#�9	:J�	��;�9	:�;< = 
3.2.3.1 ./,1�97������;./,#01���S�(-����()*�A,��7�����7�@��
'��6����./,#01�'
7�

�-;��V�
�51��3�3�1���7���5�1 
3.2.3.2 �;	*�;)6�13 nosocomial infection ����AB

�
./,#01� ./,1�97�(?������S�A,�;/�

���1�97��7���5�1A,���,
 2�3�7
(B�A,�;/����
2�����T;�����S�A,�;/�./,#01���	*����1�97� (�/
�
6�>.
1�) 2�3�����;./,#01�+#9
�15�./,#01�93���9��'��6����./,#01�'
7��-;��V'�	�
9
�15�93�:)��)1�� 

3.2.3.3 2�5�A,�;/�����#$
 2 ��-5;��;.�������3��	
�2�3.������19:��>1�;+1
A����	
��5����,�
9-��)� +�,2�5 ��-5;()*�#$
 nosocomial infection 9����	
��
�� multi W 
resistant  bacteria (MDR W NI) 2�3��-5;()*�#$
 nosocomial infection 9����	
�()*+;5��5 multi 
W resistant bacteria (non MDR W NI)    

3.2.3.4 >?�
1D'�>1�;�-� (�7����������) A�� nosocomial infection �
'�
�6����./,#01�'
7��-;��V2�31��>��3'T'�#%997�()*��)*�1A,���7�������� nosocomial infection 
9����	
� multi W resistant bacteria ������>?�
1D(��:X��� 

 3.2.4 9	:�9m�:��:��"M#�S� 
           ./,1�97�(?������S��1��1;A,�;/�9���7
(B��1��3��)�
./,#01�2�3�7
(B�A,�;/����

2�����T;�����S�A,�;/�./,#01���	*����1�97� (�/�
6�>.
1�)  
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 3.2.5 9	:�;��:	�&D"M#�S� 
         3.2.5.1 ���:�-#A,�;/�  
  - A,�;/�����>-D6�� :�-#�
�/#A���,���3 �7���'�	�:7�:51
 

- A,�;/�����#��;�D :�-#�
�/#A��>5��4�)*� >5�;7<���
'�	���

��;2�,12�5
�7�@D3�����39��A��A,�;/� 

3.2.5.2 ���
?��:
�A,�;/� 
  
?��:
��
�/#A�������'�	�2.
6/;�2�,12�5�7�@D3A��A,�;/� 

3.2.5.3 ���(�:��:;;����
 
          (?�����#�)���()���712#����1�97��3'15����-5; MDR W NI 2�3 non MDR W 

NI �����,1�<)���(��:X�����	*�'�>1�;2���5��'�	�>1�;:7;�7
<TA���712#��7���5�1�3'15�� 2 ��-5;  
- A,�;/�()*�#$
>5��5��
	*�� �#�)���()�������, unpaired Student t-test '�	� 

Mann Whitney-U test 2�,12�5�7�@D3�����39��A��A,�;/� 
- A,�;/�()*�#$
9?�
1

7� �#�)���()�������, Chi-square '�	� Fisher Exact 

test  
- '�>1�;:7;�7
<T�3'15���712#��5��=�7�������� MDR W NI �����, �����, 

Chi-square '�	� Fisher Exact test  
- �?�'
�>5� p value < 0.05 :?�'�7����:�-#15��712#�()*
?�;��#�)���()���7


;)>1�;2���5���7
'�	�;)>1�;:7;�7
<T�7
��5��;)
7�:?�>7&(��:X��� 
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�����  4 
 

R�9	:�;��:	�&D"M#�S� 

(Results) 

./,1�97�(?����CB�@��
'��6����./,#01�'
7��-;��V ���������9-Y�����DT �3'15��
17
()* 1 �x@6�>; �.C. 2548 XB�17
()* 29 <7
1�>; �.C. 2548 ;)./,#01��A,��7�����7�@��
'��6����
./,#01�'
7��-;��V(7
�';� 347 ��� 9?�
1
17
()*./,#01�(7
�';��A,��7�����7�@��
'��6����./,#01�'
7�
�-;��V (patient days) �(5��7� 2,052 17
 �� nosocomial infection �
./,#01� 57 ��� �1;(7
�:�

 60 
episodes �7���������� nosocomial infection �
�51��3�3�1���7���5�1�(5��7� 29.2 �5� 1000 
patient days   

 
4.1 "M#�S�� ��b�"#$9	:�9;J nosocomial infection K�&##Q;�	�RSM�T�=&� 99C�	:U  
 �
9?�
1
 60 episodes A��������� nosocomial infection >5�;7<���
A�����- (median 
age) A��./,#01��(5��7� 6 ��	�
 (13 17
 - 168 ��	�
) �7���:51
��C��� : ��C'&�� 33 : 24 (1.3 : 1) 
�#$
./,#01�()*;)

?�'
7��71
,���15��#��T�8S
�T+(�T()* 3 9?�
1
 40 ��� (�,���3 67), :5��5�;�9��
����������	*
 25 ��� (�,���3 42), refer ;�9��'��6����./,#01�'
7��-;��V����������	*
 19 
��� (�,���3 32)  ;)./,#01� 38 ��� (�,���3 66) +�,�7� stress ulcer prophylaxis �
9?�
1

)
 �#$
��
�
��-5; proton pump inhibitor (omeprazole) '�	� ranitidine 38 ��� (�,���3 100 ) 2�3���
��-5; 
mucosal protector (sucralfate®) 9 ��� (�,���324 ) (�����()* 1)   

>5�;7<���
A���3�3�1�� (median duration) A������A,��7�����7�@��
����������5�

������� nosocomial infection �(5��7� 21 17
 (3 W 90 17
) 2�3>5�;7<���
A���3�3�1�� (median 
duration) A������A,��7�����7�@��
'��6����./,#01�'
7��-;��V�5�
���� nosocomial infection 
�(5��7� 11.2 17
 (2 W 42 17
) (�����()* 1) 

�
9?�
1
 60 episodes A��������� nosocomial infection ;) 28 episodes (�,���3 47) ()*
./,#01�;)#�317��+�,�7�����7�@��,1� broad spectrum antibiotics (+�,2�5 ciprofloxacin, 
imipenem/meropenem, sulperazon) �
�51��3�3�1�� 15 17
�5�
���� nosocomial infection 
(�����()* 1)  
 >5�;7<���
A���3�3�1�� (median duration) A������A,��7�����7�@��
'��6����
./,#01�'
7��-;��V�(5��7� 9.6 17
 (3 W 70 17
) ;)./,�:)��)1��(7
�';� 11 ��� (�,���3 19) (�����()* 1) 
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B	:	$��� 1 "M#�S�� ��b�"#$9	:�9;J nosocomial infection (60 episodes) K�&##Q;�	�
RSM�T�=&� 99C�	:U   

"M#�S�  

>5�;7<���
A�����- (median age) (range) 6 ��	�
 (0.1-168 ��	�
) 
��C��� : ��C'&�� 33:24 
9?�
1
./,#01�()*;)

?�'
7��71
,���15��#��T�8S
�T+(�T()* 3 40 (67%) 
9?�
1
./,#01�()* refer ;�9������������	*
 25 (42%) 
9?�
1
./,#01�()* refer ;�9��'��6����./,#01�'
7�����������	*
 19 (32%) 
>5�;7<���
A���3�3�1�� (median duration) A������A,��7�����7�@��

'��6����./,#01�'
7��-;��V�5�
���� nosocomial infection (range)  

11.2 17
 (2 W 42 17
) 

>5�;7<���
A���3�3�1�� (median duration) A������A,��7�����7�@��

����������5�
���� nosocomial infection (range)  

21 17
 (3 W 90 17
) 

>5�;7<���
A���3�3�1�� (median duration) A������A,��7�����7�@��

'��6����./,#01�'
7��-;��V (range) 

9.6 17
 (3 W 70 17
) 

9?�
1
./,#01�()*�:)��)1�� 11 (19 %) 
9?�
1
./,#01�()*+�,�7�����7�@��,1� broad spectrum antibiotics 6���
 15 
17
�5�
���� nosocomial infection  

28 (47%) 

9?�
1
./,#01�()*+�,�7� stress ulcer prophylaxis  
      - Proton pump inhibitor '�	� ranitidine 
      - Sucrafate® 

38 (66%) 
38 (100%) 
9 (24%) 
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Underlying diseases ()*�� +�,2�5 (�����()* 2) 

- ��>(���3��'71�9 18 ��� (�,���3 30) +�,2�5 ��>'71�9�����2�5�?��
��, Tetralogy       
  of Fallot (TOF) 
- ��>�3��6/;�>-,;�7
����5�� 12 ��� (�,���3 20) +�,2�5 systemic lupus   
  erythematosus (SLE), lymphoma, severe combined immunodeficiency  
  (SCID), acute myelogenous leukemia (AML), AIDS�#$
�,
 
- ��>�3��#�3:�( 11 ��� (�,���3 20 ) +�,2�5 +A,:;���7��:�9����	
� Herpes 
simplex, �
	
�����
:;���#$
�,
 
- ��>�3��(�����
��'�� 7 ��� ( �,���312) +�,2�5 gastroschisis, 
intussusception, gut obstruction, biliary atresia, cholangitis �#$
�,
 
- ��>�3��(�����
'���9 5 ��� (�,���3 9) +�,2�5 tracheo - esophageal fistula, 
pnemonia, asthma, acute respiratory distress syndrome �#$
�,
  
- ��>�	*
=+�,2�5  

                                               osteogenesis imperfecta 1 ��� (�,���32) 
                                               �-�7���'�-X/���� 1 ��� (�,���32) 
            

B	:	$��� 2 ��J$ underlying diseases ���n�K�RSM�T�=����9;J nosocomial infection (60 
episodes) :�&�a	$#=SaK�&##Q;�	�RSM�T�=&� 99C�	:U 

Underlying diseases 9?�
1
./,#01� 
��>(���3��'71�9 18 (30%) 
��>�3��6/;�>-,;�7
����5�� 12 (20%) 
��>�3��#�3:�( 11 (20% ) 
��>�3��(�����
��'�� 7 (12%) 
��>�3��(�����
'���9 5 (9%) 
��>�	*
=+�,2�5  
                      Osteogenesis imperfecta  
                     �-�7���'�-X/����  

 
1 (2%) 
1 (2%) 
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A,��5��)
A������A,��7�����7�@��
'��6����./,#01�'
7��-;��V +�,2�5 (�����()* 3) 
  - Pneumonia with respiratory failure 32 ��� (�,���3 53) 

- Post surgery 13 ��� (�,���3 22) 2�5��#$
  
- post GI surgery 6 ��� (�,���3 46) 
- post cardiac surgery 5 ��� (�,���3 38) 
- post neurosurgery 2 ��� (�,���3 15)  

  - Sepsis 12 ��� (�,���3 20)  
  - Hypovolemic shock 2 ��� (�,���3 3) 
  - Congestive heart failure 1 ��� (�,���3 2) 
 
B	:	$��� 3 ��J$"M#�a$L�l"#$9	:�"M	: �9	:: 9h	K�&##Q;�	�RSM�T�=&� 99C�	:U 

A,��5��)
����A,��7�����7�@��
'��6����./,#01�'
7��-;��V 9?�
1
./,#01� 
Pneumonia with respiratory failure 32 (53%) 
Post surgery 
       - Post GI surgery 
       - Post cardiac surgery 
       - Post neurosurgery 

13 (22%) 
6 (46%) 
5 (38%) 
2 (15%) 

Sepsis 12 (20%) 
Hypovolumic shock 2 (3%) 

Congestive heart failure 1(2%) 
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�
 60 episodes A��������� nosocomial infection 
)
 '7�X����
�� invasive procedures 
()*(?��
./,#01� +�,2�5 (�����()* 4) 

- ����:5(5��51�'���92�3�����,�>�	*���51�'���9 (endotracheal intubation and 
assisted mechanical ventilation) 60 ��� (�,���3100 ) 

- ����:5:��:1
(��'�����	���?� (central venous catheter placement)  
  57 ��� (�,���3 95) 
- ����:5:������',��'�� (nasogastric tube placement) 57 ���  
 (�,���3 95) 

- ����:5:��:1
#%::�13(urinary catheter placement) 40 ��� 
  (�,���3 67) 
- ����',��'��(��'�����	���?� (total parenteral nutrition)  18 ��� 
  (�,���3 30) 
- ����:5 chest tube drainage 11 ��� (�,���318) 
- ����:5:��:1
(��'�����	��2�� (arterial catheter placement) 

  10 ��� (�,���� 17) 
- ����:5(5��3�����	��'�	�

?��'�	��6��'�7����.5��7� (surgical drainage) 
  7 ��� (�,���312) 

 

B	:	$��� 4 ��J$L�;J���:�=����	"#$9	:��	& B89	:L�;J invasive procedures �����	K�
RSM�T�=9a#��9;J nosocomial infection  

Invasive procedures 9?�
1
 episodes ()*+�,�7�
���(?�'7�X���  

�3�3�1���4�)*�()*(?�'7�X����5�

���� nosocomial infection (17
) 

Endotracheal intubation and 
assisted mechanical ventilation  

60 (100%) 
 

11.8 ± 10.4* 
(1 W 42) 

Central venous catheter 
placement 

57 (95%) 11.2 ± 10.5* 
(1 W 42) 

Nasogastric/nasojejunum 
intubation  

57 (95%) 12.3 ± 10.5* 
(1 W 42) 

Urinary catheter placement  40 (67%) 11 ± 9.2* 
(1 W 42) 
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Invasive procedures 9?�
1
 episodes ()*+�,�7�

���(?�'7�X���  
�3�3�1���4�)*�()*(?�'7�X����5�

���� nosocomial infection (17
) 

Total parenteral nutrition  18 (30%) 9.6 ± 9.0* 
(1 W 31) 

Chest tube drainage  11 (18%) 5**  
(1 - 34) 

Arterial catheter placement 10 (17%) 5.6 ± 2.9* 
(1 W 10) 

Surgical drainage 7 (12%) 8** 
(3 - 42) 

';���'�- : * ';��XB� >5� mean ± SD 
                 ** ';��XB� >5� median 

 
�
��A�� nosocomial infection ()*����AB

 +�,2�5 (�����()* 5) 

- Ventilator W associated pneumonia (VAP) 35 episodes (�,���3 58 ) 
- Central venous catheter W related bloodstream infection 11 episodes (�,��
�3 18 ) 

- Wound infection 6 episodes (�,���3 10) 
- Catheter W related urinary tract infection (UTI) 5 episodes (�,���3 7 )  
- Primary bloodstream infection 3 episodes (�,���3 5) 

B	:	$��� 5 ��J$L�;J"#$ nosocomial infection 

Nosocomial infection  9?�
1
 episodes 
Ventilator -  associated pneumonia  35 (58%) 
Central venous catheter W related bloodstream infection  11 (18%) 
Wound infection 6 (10%) 
Catheter W related urinary tract infection  5 (7%) 
Primary bloodstream infection 3 (5%) 
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��	
�()*���#$
:��'�-A�� nosocomial infection +�,2�5 (�����()* 6) 

- A. baumannii  23 episodes (�,���3 38 ) 
- P. aeruginosa 9 episodes (�,���315)  
- Coagulase negative staphylococcus 9 episodes (�,���315) 
-  K. pneumoniae 5 episodes (�,���3 8) 
- Enterococcus spp.  4 episodes (�,���3 7)  
- Enterobacter spp. 4 episodes (�,���3 7) 
- Pseudomonas spp. 3 episodes (�,���3 5) 
- E.coli  2 episodes (�,���3 3) 
- S. aureus 2 episodes (�,���3 2) 
- ��	
��	*
= +�,2�5 Klebsiella spp., A. iwofii, Corynebacterium spp. 2�3 fungus 

    ��5���3 1 episode (�,���3 7)  

B	:	$��� 6 ��J$�Lol#��������	�&BC"#$ nosocomial infection  

��	
�()*�#$
:��'�-  9?�
1
 episodes 
A. baumannii 23 (38% ) 
P. aeruginosa 9 (15%) 
coagulase W ve staphylococcus 9 (15%) 
K. pneumoniae 5 ( 8%) 
Enterococcus 4 (7%) 
Enterobacteriaceae 4 (7%) 
Pseudomonas spp. 3 (5%) 

E.coli 2 (3%) 
S. aureus 2 (3%) 
Klebsiella spp. 1 (1%) 
A. iwoffi 1 (1%) 
Corynebacterium spp. 1 (1%) 
Fungus 1 (1%) 
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��	
�()*���#$
:��'�-�5��()*:-�A�� nosocomial infection 9?�2
���;�
��A�� nosocomial 
infection +�,2�5  

- Ventilator W associated pneumonia (VAP) ��:��'�-9����	
� A. baumannii  
;��()*:-� (16 episodes; �,���3 46 ) �����;�>	� P. aeruginosa (7 episodes; �,���320) 

- Central venous catheter W related bloodstream infection ��:��'�-9����	
� 
coagulase negative staphylococcus ;��()*:-� (5 episodes; �,���3 45) �����;�>	� A. 
baumannii  (4 episodes; �,���3 36)  

- Wound infection ��:��'�-9����	
� A. baumannii  2�3 Enterococcus spp. 
;��()*:-� (��5���3 2 episodes; �,���3 33) �����;�+�,2�5 K. pneumoniae 2�3 P. aeruginosa 
(��5���3 1 episode; �,���3 17) 

- Catheter W related urinary tract infection (UTI) ��:��'�-9����	
� 
Enterobacter spp. ;��()*:-� (2 episodes; �,���3 40) �����;�>	� K. pneumoniae, 
Enterococcus spp. 2�3 E. coli  ��5���3 1 episode (�,���3 20)  

- Primary bloodstream infection ��:��'�-9����	
� P. aeruginosa ;��()*:-� (2 
episodes; �,���3 67) �����;�>	� coagulase negative staphylococcus (1 episode; �,���3 33) 
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4.2 9	:��:�=����=�:�&�a	$9�Ca�������� nosocomial infection ����9;J<	9 multi [ 
resistant bacteria (MDR [ NI) ���9�Ca�����9;J<	9 non multi [ resistant bacteria 
(non MDR [ NI)  
 4.2.1 ����#�)���()��A,�;/�(7*1+# 
 �
9?�
1
 60 episodes A��������� nosocomial infection  �#$
 episodes ()*����9�� multi 
resistant bacteria (MDR W NI) 30 episodes 2�3����9�� non multi W resistant bacteria (non 
MDR W NI) 30 episodes �7���������� multi W resistant nosocomial infection �(5��7� 14.6 
episodes �5� 1,000 patient days  
 ���CB�@�
)
��15� ��-5;()*�#$
 MDR W NI ;)�3�3�1���
����A,��7�����7�@��
'��6����
./,#01�'
7��-;��V�5�
������� nosocomial infection 
�
�15� 2�3;):7�:51
A��./,#01�()*+�,�7����
�7�@��,1� broad spectrum antibiotics �
�51� 15 17
�5�
���� nosocomial infection ;���15���-5;
()*�#$
 non MDR W NI ��5��;)
7�:?�>7&(��:X��� (9.0 17
 vs 6.0 17
; p = 0.02 2�3 67% vs 27% ; p 
= 0.04, ��;�?��7�) (�����()* 7) 
 ���CB�@�
)
 +;5��>1�;2���5���3'15�� 2 ��-5;�
��	*��A�����-, ��C, 9?�
1
./,#01�()*;)


?�'
7��71
,���15��#��T�8S
�T+(�T()* 3, 9?�
1
./,#01�()* refer ;�9�����������'�	�'��6����
./,#01�'
7�����������	*
, �3�3�1���4�)*�A������A,��7�����7�@��
����������5�
���� 
nosocomial infection, �3�3�1���4�)*�A������A,��7�����7�@��
'��6����./,#01�'
7��-;��V,
9?�
1
./,#01�()*�:)��)1�� 2�39?�
1
./,#01�()*+�,�7� stress ulcer prophylaxis �
���5��= (�����()* 7)  
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B	:	$��� 7 ��:�=����=�"M#�S�� ��b�:�&�a	$9�Ca�������� nosocomial infection ����9;J<	9 multi 
[ resistant bacteria (MDR [ NI) ���9�Ca�����9;J<	9 non multi [ resistant bacteria 
(non MDR [ NI)  

A,�;/� MDR - NI 
(n=30) 

non MDR W NI 
(n=30) 

p-value 

>5�;7<���
A�����- (median age) (range) 5 
(0.1 W 168) 

9 
(0.3 W 168) 

0.2 

��C��� : ��C'&�� 15:15 19:11 0.4 
9?�
1
./,#01�()*;)

?�'
7��71
,���15��#��T�8S
�T+(�T
()* 3 

20 (67%) 20 (67%) 1.0 

9?�
1
./,#01�()* refer ;�9������������	*
 3 (10%) 12 (40%) 1.0 
9?�
1
./,#01�()* refer ;�9��'��6����./,#01�'
7�
����������	*
 

11 (37%) 8 (27%) 0.6 

>5�;7<���
A���3�3�1��(median duration) A��
����A,��7�����7�@��
'��6����./,#01�'
7��-;��V
�5�
���� nosocomial infection (range)  

9 17
 
(2 W 33 17
) 

6 17
 
(3 W 42 17
) 

0.02 

>5�;7<���
A���3�3�1��(median duration) A��
����A,��7�����7�@��
����������5�
���� 
nosocomial infection (range)  

15 17
 
(5 W 63 17
) 

11 17
 
(3 W 90 17
) 

0.2 

>5�;7<���
A���3�3�1��(median duration) A��
����A,��7�����7�@��
'��6����./,#01�'
7��-;��V 
(range) 

24.5 17
 
(5 W 69 17
) 

21.9 17
 
(3 W 70 17
) 

0.5 

9?�
1
./,#01�()*�:)��)1�� 6 (20%) 5 (17%) 1.0 
9?�
1
./,#01�()*+�,�7�����7�@��,1� broad 
spectrum antibiotics 6���
 15 17
�5�
���� 
nosocomial infection  

20 (67%) 8 (27%) 0.04 

9?�
1
./,#01�()*+�,�7� stress ulcer prophylaxis  
      - Proton pump inhibitor '�	� ranitidine 
      - Sucralfate® 

 
20 (67%) 
5 (17%) 

 
19 (63%) 
6 (20%) 

 
1.0 
1.0 
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4.2.2 ����#�)���()��A,�;/���)*�1�7� underlying diseases  
 ��>(���3��'71�9�#$
 underlying disease ()*���5��()*:-��
(7
� 2 ��-5; (�,���3 33 2�3
�,���3 30 ��;�?��7�) �����;�+�,2�5 ��>�3��6/;�>-,;�7
����5�� (�,���3 20 2�3�,���3 23 
��;�?��7�) ��5��+��S��; ���CB�@�
)
 +;5��>1�;2���5���3'15�� 2 ��-5;�
��	*��A�� underlying 
diseases �
�3���5��= (�����()* 8) 
 
B	:	$��� 8 ��:�=����=� underlying diseases ���n�:�&�a	$9�Ca�������� nosocomial infection ���

�9;J<	9 multi [ resistant bacteria (MDR [ NI) ���9�Ca�����9;J<	9 non multi [ 
resistant bacteria (non MDR [ NI) 

Underlying diseases 
MDR - NI 
(n=30) 

non MDR W NI 
(n=30) 

p-value 

��>(���3��'71�9 10 (33%) 9 (30%) 1.0 
��>�3��6/;�>-,;�7
����5�� 7 (20%) 7 (23%) 1.0 
��>�3��#�3:�( 5 (17%) 7(23%) 0.7 
��>�3��(�����
��'�� 5 (17%) 3 (10%) 1.0 
��>�3��(�����
'���9 2 (6%) 3 (10%) 1.0 
��>�	*
=+�,2�5 
       Osteogenesis imperfecta  
       �-�7���'�-X/����  

 
1 (3%) 

0 

 
0 

1 (3%) 

 
1.0 
1.0 

                                                 
 4.2.3 ����#�)���()��A,�;/���)*�1�7�A,��5��)
A������A,��7�����7�@��
'��6����./,#01�'
7�
�-;��V  
 Pneumonia with respiratory failure �#$
A,��5��)
A������A,��7�����7�@��
'��6����
./,#01�'
7�()*���5��()*:-��
(7
� 2 ��-5; (�,���3 57 2�3�,���3 50 ��;�?��7�) �����;�+�,2�5 sepsis 
�
��-5; MDR W NI (�,���3 27) 2�3 post surgery �
��-5; non MDR W NI (�,���3 33) ��5��+��S
��; ���CB�@�
)
 +;5��>1�;2���5���3'15�� 2 ��-5;�
��	*��A��A,��5��)
A������A,��7�����7�@��
'�
�6����./,#01�'
7��-;��V (�����()* 9)  
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B	:	$��� 9 ��J$"M#�a$L�l"#$9	:�"M	: �9	:: 9h	K�&##Q;�	�RSM�T�=&� 99C�	:U:�&�a	$9�Ca�
������� nosocomial infection ����9;J<	9 multi [ resistant bacteria (MDR [ NI) ���
9�Ca�����9;J<	9 non multi [ resistant bacteria (non MDR [ NI) 

A,��5��)
����A,��7�����7�@��
'��6����
./,#01�'
7��-;��V 

MDR - NI 
(n=30) 

non MDR W NI 
(n=30) 

p-value 

- Pneumonia with respiratory failure 17 (57%) 15 (50%) 0.8 
- Post surgery 3 (10%) 10 (33%) 0.06 
- Sepsis 8 (27%) 4 (10%) 0.3 
- Hypovolumic shock 1 (3%) 1 (3%) 1.0 
 
 4.2.4 ����#�)���()��A,�;/���)*�1�7��3�3�1��A�����(?�'7�X����
�� invasive 
procedures �5�
���� nosocomial infection  
 ���CB�@�
)
 +;5��>1�;2���5���3'15����-5; MDR W NI 2�3��-5; non MDR W NI �
��	*��
�3�3�1��A�����(?�'7�X����
�� invasive procedures �5�
���� nosocomial infection  
(�����()* 10) 
 
B	:	$��� 10 ��J$:�=����	"#$9	:��	& B89	:L�;J invasive procedures 9a#��9;J 

nosocomial infection :�&�a	$9�Ca�������� nosocomial infection ����9;J<	9 multi [ 
resistant bacteria (MDR [ NI) ���9�Ca�����9;J<	9 non multi [ resistant bacteria 
(non MDR [ NI) 

Invasive procedures MDR - NI 
(n=30) 

non MDR W NI 
(n=30) 

p-value 

Endotracheal intubation and assisted 
mechanical ventilation (median) (range) 

10.5 17
  
(1 W 39 17
) 

6 17
 
(1 W 42 17
) 

0.1 

Nasogastric/nasojejunum intubation 

(mean ± SD) (range)  
14.3 ± 9.3 17
 
(1 W 39 17
) 

10.2 ± 11.5 17
 
(1 W 42 17
) 

0.1 

Central venous catheter placement 
(median) (range) 

8 17
 
(1 W 36 17
) 

6 17
 
(1 W 42 17
) 

0.4 

Arterial catheter placement (mean ± SD) 
(range) 

5.3 ± 3.8 17
 
(1 W 9 17
) 

5.8 ± 2.4 17
 
(3 W 10 17
) 

0.8 
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Invasive procedures MDR - NI 
(n=30) 

non MDR W NI 
(n=30) 

p-value 

Urinary catheter placement (mean ± SD) 
(range) 

11.4 ± 7.3 17
 
(1 W 26 17
) 

10.8 ± 10.8 17
 
(2 - 42 17
) 

0.8 

Chest tube drainage (median) (range) 5 17
 
(1 W 22 17
) 

7.5 17
 
(1 W 34 17
) 

0.8 

Total parenteral nutrition (median) (range) 6.5 17
 
(2 W 25 17
) 

6.5 17
 
(1 W 31 17
) 

0.6 

Surgical drainage (median) (range) 3 17
 
(3 W 11 17
) 

9.5 17
 
(3 W 42 17
) 

0.37 

  
 4.2.5 ����#�)���()��A,�;/���)*�1�7��
��A�� nosocomial infection  
 Ventilator W associated pneumonia �#$
 nosocomial infection ()*���5��()*:-��
(7
� 2 
��-5; (�,���3 63 2�3�,���3 53 ��;�?��7�) �����;�+�,2�5 central venous catheter W related 
bloodstream infection (�,���3 20 2�3�,���3 17 ��;�?��7�) ��5��+��S��; ���CB�@�
)
 +;5��
>1�;2���5���3'15�� 2 ��-5;�
��	*���
��A�� nosocomial infection ()*����AB

 (�����()* 11)  
  
B	:	$��� 11 ��J$L�;J"#$ nosocomial infection :�&�a	$9�Ca�������� nosocomial infection ���

�9;J<	9 multi [ resistant bacteria (MDR [ NI) ���9�Ca�����9;J<	9 non multi [ 
resistant bacteria (non MDR [ NI) 

�
��A�� nosocomial infection 
MDR - NI 
(n=30) 

non MDR W NI 
(n=30) 

p-value 

Ventilator -  associated pneumonia  19 (63%) 16 (53%) 0.6 
Central venous catheter W related bloodstream 
infection  

6 (20%) 5 (17%) 1.0 

Wound infection 3 (10%) 3 (10%) 1.0 
Catheter W related urinary tract infection  2 (7%) 3 (10%) 1.0 
Primary bloodstream infection 0 3 (10%) 0.2 
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4.2.6 ����#�)���()��A,�;/���)*�1�7���	
�()*�#$
:��'�-A�� nosocomial infection  
 A. baumannii  �#$
��	
�()*���#$
:��'�-A�� nosocomial infection ()*���5��()*:-��
(7
� 2 
��-5; (�,���3 50 2�3�,���3 27 ��;�?��7�) ��	
�()*���#$
:��'�-�����;�+�,2�5 coagulase 
negative staphylococcus �
��-5; MDR W NI (�,���3 13) 2�3 P. aeruginosa �
��-5; non MDR W 
NI  (�,���3 23) ��5��+��S��; ���CB�@�
)
 +;5��>1�;2���5���3'15�� 2 ��-5;�
��	*���7��������19
����	
��
���5��=()*�#$
:��'�-A��������� nosocomial infection (�����()* 12) 
 
B	:	$��� 12 ��J$�Lol#��������	�&BC"#$ nosocomial infection :�&�a	$9�Ca�������� nosocomial 

infection ����9;J<	9 multi [ resistant bacteria (MDR [ NI) ���9�Ca�����9;J<	9 
non multi [ resistant bacteria (non MDR [ NI)  

��	
�()*�#$
:��'�-A�� nosocomial infection MDR W NI 
(n=30) 

non MDR W NI 
(n=30) 

p-value 

A. baumannii 15 (50%) 8 (27%) 0.1 
P. aeruginosa 2 (7%) 7 (23%) 0.1 
Coagulase negative staphylococcus 4 (13%) 5 (17%) 1.0 
K. pneumoniae 3 (10%) 2 (7%) 1.0 
Enterococcus spp. 3 (10%) 1 (3%) 0.6 
Enterobacter spp. 2 (7%) 2 (7%) 1.0 
Pseudomonas spp. 1 (3%) 2 (7%) 1.0 
E.coli. 0 2 (7%) 0.5 
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4.3 9	:��:�=����=�:�&�a	$9�Ca�������� nosocomial infection ����9;J<	9 multi [ 
resistant A. baumannii (MDR [ A. baumannii) ���9�Ca�����9;J<	9 non multi [ 
resistant A. baumannii (non MDR [ A. baumannii)  
 4.3.1 ����#�)���()��A,�;/�(7*1+# 
 �
9?�
1
 23 episodes A��������� nosocomial infection ()*����9����	
� A. baumannii  
�#$
 multi resistant A. baumannii (MDR W A. baumannii) 15 episodes 2�3 non multi W 
resistant A. baumannii (non MDR W A. baumannii) 8 episodes ��15� ��-5;()*�#$
 MDR W A. 
baumannii  ;)�3�3�1���
����A,��7�����7�@��
'��6����./,#01�'
7��-;��V�5�
���� nosocomial 
infection 
�
�15� 2�3;):7�:51
A��./,#01�()*+�,�7�����7�@��,1� broad spectrum antibiotics �
�51� 
15 17
�5�
���� nosocomial infection ;���15���-5;()*�#$
 non MDR W A. baumannii ��5��;)

7�:?�>7&(��:X��� (�����()* 13) (13.0 + 7.7 17
 vs 5.8 + 4.2 17
; p = 0.01 2�3 87% vs 25%; p = 
0.006, ��;�?��7�)  
 ���CB�@�
)
 +;5��>1�;2���5���3'15�� 2 ��-5;�
��	*��A�����-, ��C, 9?�
1
./,#01�()*;)


?�'
7��71
,���15��#��T�8S
�T()* 3, 9?�
1
./,#01�()* refer ;�9�����������'�	�'��6����./,#01�'
7�
����������	*
, �3�3�1���4�)*�A������A,��7�����7�@��
����������5�
���� nosocomial 
infection, �3�3�1���4�)*�A������A,��7�����7�@��
'��6����./,#01�'
7��-;��V, 9?�
1
./,#01�()*
�:)��)1�� 2�39?�
1
./,#01�()*+�,�7� stress ulcer prophylaxis �
���5��= (�����()* 13)  
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B	:	$��� 13 ��:�=����=�"M#�S�� ��b�:�&�a	$9�Ca�������� nosocomial infection ����9;J<	9multi 
[ resistant A. baumannii (MDR [ A. baumannii) ���9�Ca�����9;J<	9 non multi [ 
resistant A. baumannii (non MDR [ A. baumannii)  

A,�;/� MDR W  
A. baumannii  

(n=15) 

non MDR W  
A. baumannii  

(n=8) 

p-value 

>5�;7<���
���- (median) (range) 6 ��	�
 
(0.23 W 144 ��	�
) 

15 ��	�
 
(0.3 W 144 ��	�
) 

0.7 

��C��� : ��C'&�� 5:10 4:4 0.6 
9?�
1
./,#01�()*;)

?�'
7��71
,���15�
�#��T�8S
�T+(�T()* 3 

11 (73%) 5 (62%) 0.6 

9?�
1
./,#01�()* refer ;�9������������	*
 8 (53%) 4 (50%) 1.0 
9?�
1
./,#01�()* refer ;�9��'��6����
./,#01�'
7�����������	*
 

5 (33%) 4 (50%) 0.6 

�3�3�1���4�)*� (mean ± SD) A������A,�
�7�����7�@��
'��6����./,#01�'
7��-;��V
�5�
���� nosocomial infection (range) 

13 ± 7.7 17
 
(6 W 33 17
) 

5.8 ± 4.2 17
 
(3 W 14 17
) 

0.01 

�3�3�1���4�)*� (mean ± SD) A������A,�
�7�����7�@��
����������5�
���� 
nosocomial infection (range) 

23 ± 12.3 17
 
(7 W 50 17
) 

14.6 ± 14.3 17
 
(3 W 46 17
) 

0.3 

�3�3�1���4�)*� (mean ± SD) A������A,�
�7�����7�@��
'��6����./,#01�'
7��-;��V 
(range) 

23 ± 12.9 17
 
(8 W 43 17
) 

16 ± 12.8 17
 
(3 W 42 17
) 

0.2 

9?�
1
./,#01�()*�:)��)1�� 3 (20%) 1 (12%) 1 
 
 
 
 
 
 
 



 

 

33 

A,�;/� MDR W  
A. baumannii  

(n=15) 

non MDR W  
A. baumannii  

(n=8) 

p-value 

9?�
1
./,#01�()*+�,�7�����7�@��,1� broad 
spectrum antibiotics 6���
 15 17
�5�
���� 
nosocomial infection 

13 (87%) 2 (25%) 0.006 

9?�
1
./,#01�()*+�,�7� stress ulcer prophylaxis 
- Proton pump inhibitor '�	� ranitidine 
- Sucrafate® 

 
10 (67%) 
2 (13%) 

 
4 (50%) 
0 (0%) 

 
0.6 
0.5 

 4.3.2 ����#�)���()��A,�;/���)*�1�7� underlying diseases  
 ��>�3��6/;�>-,;�7
����5�� ��>�3��#�3:�(2�3��>�3��(�����
��'���#$
 underlying 
disease ()*���5���
��-5; MDR W A. baumannii  (�,���3 27) 2�3��>�3��#�3:�(�#$
��>()*��
�5���
��-5; non MDR W A. baumannii (�,���3 37.5) ��5��+��S��; ���CB�@�
)
 +;5��>1�;
2���5���3'15�� 2 ��-5;�
��	*��A�� underlying disease �
�3���5��= (�����()* 14) 
 
B	:	$��� 14 ��:�=����=� underlying diseases ���n�:�&�a	$9�Ca�������� nosocomial infection 

����9;J<	9 multi [ resistant A. baumannii (MDR [ A. baumannii) ���9�Ca�����9;J
<	9 non multi [ resistant A. baumannii (non MDR [ A. baumannii)  

Underlying diseases MDR W 
A. baumannii 

(n=15) 

non MDR W 
A. baumannii 

(n=8) 

p-value 

��>(���3��'71�9  3 (20%) 2 (25%) 1.0 
��>�3��6/;�>-,;�7
����5�� 4 (27%) 2 (25%) 0.7 
��>�3��#�3:�( 4 (27%) 3 (37.5%) 1.0 
��>�3��(�����
��'�� 4 (27%) 1 (12.5%) 0.3 
��>�3��(�����
'���9 0 (0%) 0 (0%) 0 
��>�	*
=  0 (0%) 0 (0%) 0 
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4.3.3 ����#�)���()��A,�;/���)*�1�7�A,��5��)
A������A,��7�����7�@��
'��6����./,#01�'
7�
�-;��V  
 Pneumonia with respiratory failure �#$
A,��5��)
A������A,��7�����7�@��
'��6����
./,#01�'
7�()*���5��()*:-��
(7
� 2 ��-5; (�,���3 53 2�3�,���3 75 ��;�?��7�) �����;�+�,2�5 sepsis 
�
��-5; MDR W A. baumannii  (�,���3 34) 2�3 post surgery �
��-5; non MDR W A. baumannii  
(�,���3 25) ��5��+��S��; ���CB�@�
)
 +;5��>1�;2���5���3'15�� 2 ��-5;�
��	*��A��A,��5��)
A��
����A,��7�����7�@��
'��6����./,#01�'
7��-;��V (�����()* 15) 
 
B	:	$��� 15 ��J$"M#�a$L�l"#$9	:�"M	: �9	:: 9h	K�&##Q;�	�RSM�T�=&� 99C�	:U:�&�a	$

9�Ca�������� nosocomial infection ����9;J<	9 multi [ resistant A. baumannii (MDR 
[ A. baumannii) ���9�Ca�����9;J<	9 non multi [ resistant A. baumannii (non 
MDR [ A. baumannii)  

A,��5��)
����A,��7�����7�@��
'��6����
./,#01�'
7��-;��V 

MDR W  
A. baumannii  

(n=15) 

non MDR W  
A. baumannii  

(n=8) 

p-value 

- Pneumonia with respiratory failure 8 (53%) 6 (75%) 0.8 
- Post surgery 2 (13%) 2 (25%) 1.0 
- Sepsis 5 (34%) 0 (0%) 0.1 
- Hypovolumic shock 0 (0%) 0 (0%) - 
 
 4.3.4 ����#�)���()��A,�;/���)*�1�7��3�3�1��A�����(?�'7�X����
�� invasive 
procedures �5�
���� nosocomial infection  
 ���CB�@�
)
 ��15� ��-5; MDR W A. baumannii  ;)�3�3�1��A������:5(5��51�'���92�3

�>�	*���51�'���9
�
�15���-5; non MDR W A. baumannii ��5��;)
7�:?�>7&(��:X��� (14.1 ± 7.8 

17
 vs 7.1 ± 6.2 17
; p = 0.04)  2�5+;5��>1�;2���5���3'15�� 2 ��-5;�
��	*��A���3�3�1���
���
(?�'7�X����
�� invasive procedure �	*
= (�����()* 16) 
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B	:	$��� 16 ��J$:�=����	"#$9	:��	& B89	:L�;J invasive procedures 9a#��9;J 
nosocomial infection :�&�a	$9�Ca�������� nosocomial infection ����9;J<	9 multi [ 
resistant A. baumannii (MDR [ A. baumannii) ���9�Ca�����9;J<	9 non multi [ 
resistant A. baumannii (non MDR [ A. baumannii)  

 

Invasive procedures MDR W  
A. baumannii  

(n=15) 

non MDR W  
A. baumannii  

(n=8) 

p-value 

Endotracheal intubation and assisted 
mechanical ventilation (range) 

14.1 ± 7.8 17
 
(6 W 33 17
) 

7.1 ± 6.2 17
 
(3 W 21 17
) 

0.04 

Nasogastric/nasojejunum intubation 
(range) 

14.4 ± 8.1 17
 
(3 W 33 17
) 

7.9 ± 6.4 17
 
(3 W 21 17
) 

0.08 

Central venous catheter placement 
(range) 

12.3 ± 8.4 17
 
(1 W 33 17
) 

5.9 ± 4.0 17
 
(3 W 14 17
) 

0.07 

Urinary catheter placement (range) 10.5 ± 6.2 17
 
(2 W 26 17
) 

7.1 ± 4.4 17
 
(2 W 14 17
) 

0.3 

 
  
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

36 

4.3.5 ����#�)���()��A,�;/���)*�1�7��
��A�� nosocomial infection  
 Ventilator W associated pneumonia �#$
 nosocomial infection ()*���5��()*:-��
(7
� 2 
��-5; (�,���3 60 2�3�,���3 88 ��;�?��7�) �����;�+�,2�5 central venous catheter W related 
bloodstream infection (�,���3 20 2�3�,���3 12.5 ��;�?��7�) ��5��+��S��; ���CB�@�
)
 +;5��
>1�;2���5���3'15�� 2 ��-5;�
��	*�� nosocomial infection �
���5��=()*����AB

 (�����()* 17) 
  
B	:	$��� 17 ��J$L�;J"#$ nosocomial infection :�&�a	$9�Ca�������� nosocomial infection ��� 

�9;J<	9 multi [ resistant A. baumannii (MDR [ A. baumannii) ���9�Ca�����9;J<	9  
non multi [ resistant A. baumannii (non MDR [ A. baumannii)  

   

�
��A�� nosocomial infection MDR W 
A. baumannii 

(n=15) 

non MDR W 
A. baumannii 

(n=8) 

p-value 

Ventilator -  associated pneumonia  9 (60%) 7 (88%) 0.3 
Central venous catheter W related bloodstream 
infection  3 (20%) 1 (12.5%) 1 
Catheter W related urinary tract infection  0 0 0 
Wound infection 2 (13%) 0 0.5 
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�����  5 

 
�:C�R�9	:�;< = #Q;�:	=R� ���"M#���#��� 

 

�:C�R�9	:�;< = 
 ���CB�@�
)
 ���7���������� nosocomial infection �
'��6����./,#01�'
7��-;��VA��
���������9-Y�����DT�
�51��3'15��17
()* 1 �x@6�>; �.C. 2548 W 29 <7
1�>; 2548 �(5��7� 
29.2 >�7
��5� 1000 patient days �7�������:)��)1��A��./,#01��(5��7��,���3 19 �
��A�� nosocomial 
infection ()*���5��()*:-�+�,2�5 ventilator W associated pneumonia (�,���3 58) �����;�+�,2�5 
central venous catheter W related bloodstream infection (�,���3 18) 2�3 wound infection 
(�,���3 10)  ��	
�()*���#$
:��'�-A�� nosocomial infection �5��()*:-�>	� A. baumannii (�,���3 
38) �����;�>	� P. aeruginosa (�,���3 15) 2�3 coagulase negative staphylococcus (�,���3 
15)  
 �,���3 50 A�� nosocomial infection episodes ����9����	
� multi W resistant bacteria 
�7���������� multi W resistant nosocomial infection �(5��7� 14.6 episodes/1,000 patient days 
#%997�()*��)*�1A,���7�������� multi W resistant nosocomial infection +�,2�5 �3�3�1��A������A,��7�
����7�@��
'��6����./,#01�'
7��-;��V2�3���+�,�7� broad spectrum antibiotic (+�,2�5 
ciprofloxacin, imipenem/meropenem, sulperazon) �
�51��3�3�1�� 15 17
�5�
���� nosocomial 
infection  
 �,���3 65 A�� A. baumannii �#$
��	
�()*�	
��5����,�
9-��)�'����
�� #%997�()*��)*�1A,���7�
������� nosocomial infection 9����	
� multi W resistant A. baumannii +�,2�5 �3�3�1��A������A,�
�7�����7�@��
'��6����./,#01�'
7��-;��V, ���+�,�7� broad spectrum antibiotic 2�3�3�3�1��
A������:5(5��51�'���92�3��,�>�	*���51�'���9 
 
#Q;�:	=R�9	:�;< =  
 �7���������� nosocomial infection �
'��6����./,#01�'
7��-;��V()*���
���CB�@�>�7
�
)

�(5��7� 29.2 >�7
��5� 1,000 patient days 8B*����,�>)���7�()*���
���CB�@�A�� Thongpiyapoom S 
2�3>D3 ()*(?����CB�@��
'��6����./,#01�'
7����-����;2�3C7�����; ���������:�A��

>��
(�T�3'15����	�
;�X-
��
 2543 W �x@6�>; �.C. 2545 8B*����7���������� nosocomial 
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infection �(5��7� 21.8 >�7
��5� 1,000 patient days[8] �
#�3�(C+(� �7�+;5;)�����
��5���#$

(������
1��:��(�����2�(�T��)*�1�7��7���������� nosocomial infection �
'��6����
./,#01�'
7��-;��V ��5��+��S��; �;	*��#�)���()���7����CB�@��
�5��#�3�(C 93��15��7���������� 
nosocomial infection �
'��6����./,#01�'
7��-;��VA�����������9-Y�����DT()*���
���CB�@�
>�7
�
)
>5�
A,��:/��;	*��#�)���()���7�()*;)��������
�
#�3�(C2X��317
�� ��5
 #�3�(C
:'�7���;���� 8B*����7���������� nosocomial infection �
'��6����./,#01�'
7��-;��V��)�� 14 
>�7
��5�1,000 patient days[6] �
(������7
A,�; '���#�)���()���7����CB�@��
#�3�(C�-��)8B*��#$

#�3�(C()*;)�C�@��
3���,�>)���7�#�3�(C+(�93��15� �7���������� nosocomial infection �
'�
�6����./,#01�'
7��-;��VA���-��)�(5��7� 56.8 >�7
��5� 1,000 patient days 8B*�:/��15�()*���

���CB�@�>�7
�
)
[2] �7�@D3�>��:�,��A��'��6����./,#01�'
7�()*2���5���7
�
2�5�3�����������9
;).��5��7�����������	
��
��������� '��6����./,#01�'
7�:51
�'&5�
#�3�(C2X��317
��93;)
�7�@D3�>��:�,��()*2���#$
',��./,#01� 1 ',���5�./,#01� 1 >
 2�3;)�>�	*��;	��>�	*����,(�����2�(�T
2���4��3:?�'�7�./,#01��
2�5�3',�� �
AD3()*'��6����./,#01�'
7�:51
�'&5�
#�3�(C+(�93�#$

'�./,#01�2���1; ;)',��2���4��3:?�'�7�./,#01���>�����	
�����
��2�3./,#01�()*;)��>6/;��,�
(�

����5�� �7�
7

 9B���9(?��',;)#%&'��5����>1�>-;��������	
�6���
'�./,#01� 
��9��
)
 
���3��)����)*�1�7����>1�>-;��������	
��
'�./,#01� >1�;�>�5�>�7�A���->����(�����2�(�T�

���#h��7����;���3��)��()*�7
�+1, 2
1(������',���,�
9-��)�A��2�(�T2�5�3>
 ����9
��>2�3
>1�;�-
2��A����>()*./,#01��#$
 ��92���5���7
�7
+#�
2�5�3'�./,#01�2�32�5�3��������� 8B*�
��9;).�(?��',�3�3�1��A������A,��7�����7�@��
'��6����./,#01�'
7��-;��V2�3�7�����������	
�
�1;(7
���	
�()*�#$
:��'�-2���5���7
 �7�
7

 9B��#$
:�*�:?�>7&()*2�5�3'�./,#01�'�	�2�5�3���������>1�
;)���CB�@���)*�1�7��7�����������	
��
��������� ��	
�()*�#$
:��'�- 2�3#%997�()*��)*�1A,����	*�93+�,

?�;���,�#$
2
1(���
���1��;������:?�'�7�'�./,#01�'�	����������
7

=��	*����7���������
��	
� 8B*�93;):51
�51��� morbidity 2�3 mortality A��./,#01� ����9
�51���>5���,95��A��
����������
����/2��7�@�./,#01��'�5�
)
   
 :��'�-A�� nosocomial infection ()*���5��()*:-��
���CB�@�
)
 >	� ventilator W associated 
pneumonia ��5
��)�1�7�()*;)�����
�
���CB�@�A��./,�'&52�3��S�(7
��
#�3�(C+(�2�3
�5��#�3�(C[1-5,8] ���CB�@�
)
 ��15� wound infection �#$
:��'�-A�� nosocomial infection ()*��
�5���#$
�7
�7�:�; 8B*�2���5��9�����CB�@��	*
=()*+;5>5��;)��������
��)*�1�7� nosocomial 
wound infection (7
�
)
��9�#$
����315� '��6����./,#01�'
7��-;��VA�����������9-Y�����DT�7�
(7
�./,#01���S�()*;)#%&'�(�����-����;2�3C7�����; (?��',;)./,#01�9?�
1
+;5
,��()*�#$
./,#01�'�7�
.5��7�2�39?��#$
�,��+�,�7�����/2��5��
'��6����./,#01�'
7��-;��V ���CB�@�
)
��15� post 
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surgery �#$
A,��5��)
()*���5���#$
�7
�7� 2 A������A,��7�����7�@��
'��6����./,#01�'
7��-;��V�

./,#01�()*���� nosocomial infection �����;�9�� pneumonia with respiratory failure  
 �#$
()*(����7
�)��/52�,115� ./,#01���S�()*�A,��7�����7�@��
'��6����./,#01�'
7�;)>1�;�:)*��
���*;AB

�5���������	
�()*�	
��5����,�
9-��)� �
	*��9��./,#01��'�5�
)
;7�;)������-
2�� 9?��#$
�,��+�,�7�
�����191�
�947��,1�1�<) invasive ��5
 ����:5:��:1
'�����	�� ����:5�>�	*���51�'���9;��AB

 
2�3;7��,��+�,�7�����7�@��,1����,�
9-��)�()*���x(<���1,��[10] ./,#01�()*�����	
�2�>()��)�()*�	
��5���
�,�
9-��)�'����
��;7�;)�7������:/�[1,19] ���CB�@���)*�1�7�#%997�()*��)*�1A,���7���������	
�
2�>()��)�()*�	
��5����,�
9-��)�'����
���
'��6����./,#01�'
7�:51
�'&5�#$
���CB�@��
./,�'&5
[11,14-17]  ���CB�@��
��S�>5�
A,��;)
,�� [18,19]  #%997�()*��+�,2�5 �3�3�1���
�����/5�
'�
�6����./,#01�'
7� ���(?�'7�X����
�� invasive procedures ��5
 ����:5�>�	*���51�'���9 ����:5 
central venous catheter  2�3#�317�����+�,�7����,�
9-��)�����
�� �#$
�,
 [11,14-19]  
 :?�'�7��
���CB�@�
)
 ��15� #%997�()*��)*�1A,��������� multi W resistant nosocomial 
infection �
'��6����./,#01�'
7��-;��V+�,2�5 �3�3�1��A������A,��7�����7�@��
'��6����
./,#01�'
7�2�3#�317�����+�,�7�����7�@��,1� broad spectrum antibiotics (+�,2�5 ciprofloxacin, 
imipenem/meropenem, sulperazon) �
�51� 15 17
�5�
���� nosocomial infection ���CB�@�
)
 +;5
��>1�;:7;�7
<T�3'15���3�3�1��A�����(?� invasive procedures �
���5��=�7�������� multi W 
resistant nosocomial infection 8B*��5��9�����CB�@��
�5��#�3�(C [1,14,17,18] (7
�
)
 ��9�#$

����315� ���CB�@�
)
 (?��
#�3����9?�
1
>5�
A,��
,���;	*��()���7����CB�@��	*
=9B�(?��',+;5
:�;��X2:��>1�;2���5��A��#%997��5��=�'�5�
)
�
./,#01�()*�����	
��
�� multi W resistant 2�3./,#01�
()*�����	
� non multi W resistant +�,��5���7��9
 2;,93;)2
1�
,;15� ./,#01�()*�����	
� multi W resistant 
bacteria ;)�3�3�1��A������:5�>�	*���51�'���9 2�3�:5 central venous catheter 
�
�15���-5;()*
�����	
� non multi W resistant bacteria  
 ��	
�()*�#$
:��'�-A�� nosocomial infection ()*���5���
���CB�@�
)
 "#$ A. baumannii, P. 
aeruginosa 2�3 coagulase negative staphylococcus 8B*�>�,��>�B��7�()*���
���CB�@�A��
�5��#�3�(C(7
��
��S�2�3./,�'&5 [1-7] ��	
�()*�#$
:��'�-A�� nosocomial infection ��92���5���7
+#
�
2�5�3'�./,#01�2�32�5�3��������� AB

�7��
��A��./,#01� ��>()*./,#01��#$
 '7�X���()*(?��
./,#01� 
2�3�7�@D3�>��:�,��A��'�./,#01�
7

=  Acinetobacter �#$
��	
�()*��+�,(7*1+#�
:�*�21��,�; 
����4��3��5����*��
()*()*;)>1�;�	

:/�[20] �7�
7

 9B���9��15�;) colonization A����	
�+�,�5���
'�
./,#01�()*;)�����,�>�	*���51�'���9'�	��>�	*���',>1�;�	

2�5./,#01� 2�3�#$
:��'�-()*���5��A�� 
ventilator W associated pneumonia +�, �
���CB�@�
)
 ��15� ��	
� A. baumannii �#$
��	
�()*���5��
()*:-��
 tracheal secretion A��./,#01�()*�#$
 ventilator W associated pneumonia 2�3�3�3�1��
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A�������,�>�	*���51�'���9()*��1
�
;):51
��)*�1A,���7������19����	
� A. baumannii ()*�	
��5���
�,�
9-��)�'����
��;��AB

      
    #%997�:?�>7&�)�#%997�'
B*�()*��)*�1A,���7���������	
��
���������()*�	
��5����,�
9-��)�
'����
��+�,2�5 #�317�����+�,�7�����7�@��,1� broad spectrum antibiotics ���CB�@��

�5��#�3�(C��15� �����,���,�
9-��)������-5;;):51
��)*�1A,���7�����	
���A����	
�����
�� ��5
 ���
��, ceftazidime ;):51
��)*�1A,���7������	
� acinetobacter ()*�	
���[15], �����, piperacillin ;):51

��)*�1A,���7�������� resistant E. coli, �����, penicillin ;).��5�������� resistant Streptococcus 
pneumoniae '�	������, piperacillin, cephalosposin, aminoglycoside ;).��5�������� resistant 
P. aeruginosa �#$
�,
 [16]  ���CB�@�>�7
�
)
 ��15� �����,���,�
9-��)�()*���x(<���1,�� ��5
 
ciprofloxacin, imipenem/meropenem 2�3 sulperazon ;):51
��)*�1A,���7���������	
�2�>()��)�()*
�	
��5����,�
9-��)�'����
��2�3;):51
��)*�1A,���7���������	
� A. baumannii ()*�	
����,1� �7�
7

 
�����9��D���,���,�
9-��)�����4��3��5����*����
��-5;()*���x(<���1,����	*��7�@���������	
��

./,#01�9B��#$
:�*�:?�>7&()*2�(�T>1���3(?��,1�>1�;���>�� �
2�5�3'�./,#01�'�	�2�5�3���������
>1�;)���CB�@�2�3��U��317��#$
�3�3=��)*�1�7���	
�()*�#$
:��'�-A��������� nosocomial infection 
����9
2��2.
A��������:
��A����	
��5����,�
9-��)��
���5��= ��	*�()*93+�,:�;��X��,�#$

2
1(���
�����9��D��',���,�
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