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 #�*��*��A�*��+�1�.9& )�3��4��/����)8 5���5�@��(�*�
$�-8�4�#*�$�.&#&��)��@*����)8 3��1  4���(1�!5���,�*�
#:*� ��/1�&�A�/�+�4��< �.!. 2520 ��&)��*�*��+�1�.9& )�3��
4���(�*���/�$� �&*�/�)8 ��(1�!�@&��( 40.60 2�(1�7�&*�/ 
0-14 �<  �@&��( 15.20 ��1$�.&�@&��( 5.18 4��*�#:*� �4��< 
�.!. 25302  $�)��*��)9�5�?5�@�,�*�#:*� ��/1�&�A�/�+�&,� �*�
�*��*��*��A3��&*!)�&)��*�,8�����&�&)��*1#,8���?&�*��+�1�.9&
�*��<��(�*��@&��( 5.86 �?&�<  �*� ?*�?*�(�,�0@�+�1�.9&��(�*�
�@&��( 30 4��< �.!. 2540  2�(5�@�:*�*1�C��@&�0�4��*���(�*�
&)��*�*��+�1�.9& )�3�����-��B��/�)� 3 �*���#&��/1�&�A�/�+��*�
�+ $�)� (Tuberculin Skin Test; TST) 1�C� +�,�)���&�1�.8&�@�$*
�*��+�1�.9& )�3�� (�-8��(4$@���/1�&�A�/�+�1�C�� �) 4���/?��,8�+�
1�.9& )�3���,91�C���/?�1#,8���?&�*��= � )�3���-��@&��( 10 �-8�
4���/?�1#,8���)���?* 3����(�*���-8�$�-8��)��= ��*�4� 2-3 �< 
2�(&,���-8�$�-8��,3&�*#�= ���&�&*�/�)�4  �B��)�1#,8���?&�*��= �
 )�3���,$�*�&�?*� (�-8��)�5�?�,�@&#�/��,8�)�1��)  #? �4$	?�)���
4�1�7�&*�/�:8*� ?* 4 �< �*��+�1�.9& )�3��1�@*5���+�*��*�2�(
5�@�)�1�.9&�:9*�?&�6 �*��= �$�.&�*��+��*�,8�,���:*4$@�0�+�/@��)�
����?&�5  4��B��/�)��*�2��?�(�*��&�3��1&�#A1�C�#*1$�/$�)�
�&��*�1�+��0�+�/@��)�����?&� �:*4$@1�.9& )�3���,8�,&�0?4��?*��*�
1�+��*�2�?��) 1�+8��:*� �1�7 �-9����:*4$@�= �1�C� )�3�� 2�(
4���(1�,� �)��0@�+�1�.9&1&�5& ,�7�,� *�1#,8��#0��,8�(1�+��*��= �
 )�3���*��*��)�1�.9& )�3��1�@*5�4$�?�@ �1�?��)�  �-��,� *�
1#,8���?&�*��+�1�.9& )�3��$�)��*�#)��)#�)�1�.9& )�3��#0�� ?*��
�)8 5�6  2�(�,3&�*#�= �2�(�*�#0�� ?*�0@�,85�?�+�1�.9&1&�5& , 3��
��&)��*�= ��@&��( 5 �?&�<2�(�@&��( 30-50 ��&�&*�/�)�7-9  

�*��+�1�.9&1&�5& , �:*4$@�*���#&� TST 1�.8&�@�$*�*��+�1�.9&
 )�3�� �*��)���&��*��= � )�3���*�&*�*�#�#)� �*��� �
�?*��*� �*��� �1#�$( � ��-��*�2�����*��)�#,�� �&�
1�.8&�*� +�+��)���(�:*5�@�*��-9� � ��)9��� )�3���&��&�1�+8�
�*��-9�10 4���(1�,� �)��*��= � )�3���7�:*4$@�0@�+�1�.9&1&�5& ,
�:*1�+�3��1�@*#0?�(�(1&�#A1�7 �-9� 3��1�.9& )�3���(�:*4$@1�.9&1&�
5& ,2�?��) �*��-9�11 #?���4$@&)��*�*��&��, +�#)9��� 2�(�,3&�*#
�+�1�.9&2�(�= ��*��*��+�1�.9&� �3&�*#&.8�6 1�+8��*��-9�12-13  

�)��)9� )�3���-���)��*1�C�3���,81�C��B	$*4$�?  &��A�*�&�*�)�
3��5�@�,�*���*�� ��/� )�3��2�(1&�#A�? ��)� �-8��*�4$@�*
�>&��)� )�3��1�C�&,�$�-8�4��*���*�#:*�)	�,8� �����/5 @4�
2���*�� ��/�1&�#A14  2�?�*��:*1�+��*���*��)���?* �,9�)��,
� *��?*�@*  1�+�� *��)�1�5�?2�?4�4��*�4$@�*�>&��)� )�3��4�

$�*�6 ��(1�! 1�.8&��*��0@1�,8� �*	�)�5�?�)8�4�4���(#+��+�*�
�&��* 2�(�*�1�+�&*�*��,85�?�-���(#��A�*��*�4�@�* �*�!-�"*
��(#+��+�*��&��*�4�@�*�>&��)� )�3���,8�?*��*�*�$�*�6 

��(1�!�,���*�!-�"*2���?*��)�5�  �0@ +�)��-�#�4��,8�(��(1�+�
��(#+��+�*��&��*�4�@�*�>&��)� )�3��4���/?��0@�+�1�.9&1&�5& ,
�,8�, TST 1�C�� � 4��0�2���*���� � �������&�?*�1�C�
�(��2�(�*� +1��*($A1��* 1�.8&1�C��@&�0�1�+��3��*�4��*�
�+�*��*�*���*�4$@�*�>&��)� )�3��4���/?��0@�+�1�.9&1&�5& ,�,8
�, TST 1�C�� � &)��(�?&4$@1�+���(3���A4��*��>&��)��*��= �
 )�3��4��0@�= ��+�1�.9&1&�5& ,�?&5�

��	
$������2
 1.  1�.8&��(1�+���(#+��+�*��&��*�4�@�*�>&��)� )�3��
�($ ?*��*5&3�5�&(�+� (isoniazid, H �)� �*$�&� (placebo, P)

4���/?��0@�+�1�.9&1&�5& ,�,8�,�� TST 1�C�� �
 2. 1�.8&��(1�+���(#+��+�*��&��*�4�@�*�>&��)� )�3��
�($ ?*��*5&3�5�&(�+� �)��*�+2���+�+��? ��)��)��*�+�*5��A 
(rifampicin, R + pyrazinamide, Z: RZ) 4���/?��0@�+�1�.9&1&�5& , 
�,8�,�� TST 1�C�� �
 

� �!����-�&
 
���� ���  
 ��(�*��2�(��/?��) &�?*� �0@ +�)�1�.&��*� +�)��,81�C��*�
���&�1�+�� ��/�2��#/?� (randomized controlled trials; 

RCT) �,8�:*�*�!-�"*1�,8� �)���(#+��+�*��*�4�@�*�>&��)� )�3��
4��0@�+�1�.9&1&�5& ,�,8�, TST 1�C�� � 1��*(�*��*��*�!-�"*
1�,8� �)��*�4�@�* H 1��,��1�,���)��*$�&� $�.&�* RZ 4���/?�
&*�/ 13 �<�-9�5�2�(�,���*�!-�"*�,8�,�+��A�($ ?*��< �.!. 2533 

�-��< �.!. 2551

  &��#+���#��!+)�1)
���� ���
 1.  2���)���&��*� +�)� �0@ +�)�&+�1���A�*��)�1�.&��*�
 +�)��,8!-�"*�-���(#+��+�*��&��*�4�@�* H4��*��>&��)��*��= �
 )�3��4��0@�+�1�.9&1&�5& ,�,8�,����#&� TST1�C�� � 2�(�,�+��A
�($ ?*��< �.!. 2533 �-��< �.!. 2551

 2. 2����(1�+��/��*��*� +�)� (critical appraisal form) 

4��*���(1�+��/��*��*� +�)�1�+����&� �0@ +�)�4�@2����(1�+�
�&� Cochrane Collaboration 3����(1�+��*��*�2#�� +�,#/?�
�) &�?*� �*�2#�� +�,�:*1�+��*���*� �*�2#�� +�,���;�4���/?�
�0@4$@ �0@�)� 2�(�0@��(1�+� �@&��(�&���/?��) &�?*��,8�:*�* +1��*($A 
#�+�+�,84�@4��*� +1��*($A 2�(���)��A�&��*�!-�"* 
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 3. 2���)��-���#�/��@&�0� (data extraction form) 4�
�*�#�/��@&�0� 4�@1��.8&��.&�,8�)
�*3�� Cochrane Collaboration 

��(�&��@ � 2 #? � �.& #? ��,8 1 1�C��@&�0��)8 5��&��*� +�)� 1�?� 

�0@1�,�� �<�,8�,�+��A2�(1��2��?  +�,�:*1�+��*� +�)� ��/?��) &�?*� 
�:*� ���/?��) &�?*� #? ��,8 2 1�C�1�.9&$*�&��*� +�)� 1�?� #0���* 
�(�(1 �*�*��)�"* ���)��A�&��*��)�"* �.& �:*� ��0@�= � )�3�� 

2�(�:*� ��0@�= �1#,��, +� �?*1��,8��&��(�(1 �*�*��+��*��0@�= � 

2�(�@&1#�&2�(�&��0@�:* +�)�
 ��,
	�
����-�&
 
���� ���    �������
�����%1��0��
&�3
�����!����#��1
���� �!���	0�*�
!,
 1. �*�#.��@��@ ��.& (hand searching) �0@ +�)�#:*� �$*
1&�#*��,81�,8� �@&��)���(#+��+�*��&��*�4�@�* H 4��*��>&��)�
�*��= � )�3��4��0@�+�1�.9&1&�5& , �*�$�)�#.&�)��, *�#*��*��*�
2���A2�(��*�*� 1&�#*�&@*�&+� $�.&����*�/����&��*� +�)�
�,8#.��@�5�@ 
 2. �*�#.��@��@ ��&��+ 1�&�A (computerized searching) 

3���*�#.��@��*��*��@&�0�&+1�7���&�+�#A 2�(�*�#.��@�&&�5��A
�*�&+�1�&�A1�7� 3��4�@�0�2���*�#.��@�2�� PICO (Patient 

(Disease)/ Intervention (Treatment, Diagnosis, Prognosis, 

Etiology)/ Comparative/ Outcome) 3���:*$���:*#:*�)	4��*�
#.��@� �,81�C��*"*5�� �.& W��(#+��+�*��&��*�4�@�*5&3�5�-

&(�+�4��*��>&��)��*��= � )�3��4��0@4$	?�,8�+�1�.9&1&�5& ,X 2�(
�*"*&)���"4�@ WPreventive TherapyX AND WTBX AND WHIVX 

2�( Randomized Controlled Trials

  2.1 �*��@&�0�&+1�7���&�+�#A�*� +��*!*#��A#/��*� 

(health science electronic databases) �0@ +�)�#.��@��,8 Cochrane 

Library, Pubmed, Sciencedirect, Scopus 2�( Googlescholar

  2.2 �*�#.��@�&&�5��A�*�&+�1�&�A1�7� �0@ +�)�#.��@�
�,8 http://www.tiac.or.th/, http://www.aacn.org/, http://www.

nursingcenter.com/, http://www.clinicalevidence.org/ 2�( http://

www.freemedicaljournal.com

   ������&� 
�$������
� ���  ��(1�+��/��*��*�
 +�)��*�2����(1�+��/��*��*� +�)� 3���,� +�)��:*� � 3 ��
(���)�"�A 1�!�*, &*�, �/��#&� 2�(���� �+��A�)���A) ��(1�+�
�/��*��*� +�)�&�?*�1�C�&+#�(�?&�)� $�)��*��)9��:*���*�
��(1�+��*�� �#&��@&#�/� $*��@&#�/�5�?����)��0@ +�)��(�*
��(�/�1�.8&$*�@&#�/� �:*�*�� �� ��@&�0��*� +�)��,8�?*��*�
��(1�+��/��*��*� +�)� 1�.8&4$@5�@�@&�0��,8����*� )��/��(#��A
�&��*� +�)� 2�(�)��-��@&�0��,85�@3��4�@�0@�)��-� 2 �� � �� �
�)��-�&�?*�1�C�&+#�(�?&�)� 2�(�� �#&�� *��0��@&��&��@&�0�
&,���)9� �?&� +1��*($A�@&�0� �)��*��,8 1

�

�

�

WPreventive TherapyX and
WTBX and WHIVX

Search from: Cochrane
Library, Pubmed,
Sciencedirect, Scopus and
Googlescholar

3,860 Studies

Selected: Randomized
Controlled Trials

Selected: TST+, Compared

74 Studies

 7 Studies

�

�

�

�%��!+ 1 '�����,
	�
����#��1
�1��%�&�#+����&�#������"����!+��
-���� &�����2)
����"���
!,
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 ���� &�����2�1��%�
 1. �*� +1��*($A�@&�0�1�+������* (descriptive analysis) 

5�@2�? �)�"�(�)8 5��&��*��*��*� +�)� 1�?� ��(�*�� ��/?�
�) &�?*� #�*��,8 #0���*  +�, )����)��A 2�( +1��*($A#�/�1�+�1�.9&$*
 2. �*� +1��*($A1��* (meta analysis)

  2.1 ��#&�� *�2���� ��&��) 2���� (hetero-

geneity) �@ �#�+�+ Cochrane Q-test 3���:*$���(�)��)�#:*�)	
4��*���#&�1�?*�)� 0.10 (� = 0.10)

  2.2 �:*�*� +1��*($A1��* 1�.8&$*��*���(#+��+���&�
�*�4$@�*�>&��)� )�3��4��*��>&��)��*��= � )�3��4��0@�,8�+�1�.9&
1&�5& ,�,8�, TST 1�C�� � 1��,��1�,���)��*$�&� $�.&�* RZ �@ �
 +�, xed effect model �:*� ��?*��� � relative risk 2�( 95% 

Condence Interval (95%CI) �@ � +�,�&� Mantel-Haenszel

  2.3  +1��*($A�@&�0��@ �3��2��� Stata Version 8.2 

������"���                                    

      �*� +�)���)9��,9 �0@ +�)��:*�*���� � �������&�?*�1�C�
�(�� �*��*��*��*� +�)�1�,8� �)��*�4�@�* H 4��*��>&��)�
�*��= � )�3��4���/?��0@�+�1�.9&1&�5& ,�,8�,�� TST 1�C�� � 3��
�0@ +�)�5�@#.��@��*� +�)��,81�,8� �@&��)9�4�2�(�?*���(1�! �,85�@�)�
�*��,�+��A4��? ��< �.!. 2533 �-� �.!. 2551 5�@���*� +�)��*�
1���A�)�1�@*�)9�$�� �:*� � 7 �*��*� 3��1�+8��:*�*�!-�"*�)9�2�?
�< �.!. 2533 �-��< �.!. 2536 4�@1 �*4��*�� �� �2�(�+��*�
��/?��) &�?*��*� 1-6 �< 15-21   #�*��,8!-�"*#? ��*�1�C��.9��,8�,
� *��/��&� )�3��2�(1&�#A#0� �.&��(1�!5'�+ 1���* &0�*��* 
2��1�,� 1�7��+3�2�(��*�+� ��1 @��*� +�)��&� Gordin 2�(��( 
(2000) �,8�:*�*�!-�"*�,8#$�)�&1��+�* (Terry Berin Community 

Programs) 2�(�,8��(1�!1�7��+3� ��*�+� 2�(5'�+ 21 

 ������&�����2�1��%�&� �����
� 
 1. 1���A�*��)�1�@* (inclusion criteria) �&���/?��) &�?*� 
  1�C���/?��0@�+�1�.9&1&�5& , 2�(�,�� TST 1�C�� � �-8�
1���A�*��� ��*��+�1�.9&1&�5& , 2#���*��(1&,�� 6 �*��*� �.&
 +�+��)�3���*���#&� EnzymeeLinked Immunosorbent Assays 

(ELISA) 2�(�.��)��@ �����#&� Western Blot 2 �*��*�15-16  

�, 3 �*��*� �,84�@���*���#&� ELISA 2 ��)9�17-19  �, 1 �*��*��,8
4�@����#&�2�� EIA 2 ��)9� $�.& EIA 1 ��)9� �? ��)��*��� �
2��1�7  (rapid test) 21  

 �*���#&� TST 1�C��*�!-�"*4���/?� TST1�C�� �
3��1��*( �, 3 �*��*�16,20-21  �,81$�.& 4 �*��*�1�C��*�!-�"*�)9�
4���/?� TST1�C�� �, TST 1�C��� 2�( anergy 

 &*�/�&���/?��) &�?*� 1�+8��,8 13 �<21, 14  �<17 , 15 �<19, 16 �<20 ,

18 �<15,18  2�(5�?�,�@&�0� 1 �*��*�16  �,�*��(�/�:9*$�)��) 4�1���A
�)�1�@*�*�� ?* 25 �+3���)� 1 �*��*�20  5�?�:*�*�!-�"*4���/?�
�)9�����A $�.&�@*�)9�����A�7�(&�0?4�1���A�)�&&� 6 �*��*� ��1 @�
�*� +�)��&� Pape 2�(��( �-8�5�?5�@�(�/5 @ 15

 �*� +�)��/��*��*� �(�/ ?*5�?�:*�*�!-�"*4���/?��,8�� �
�)���&�2�@ ���*��= � )�3���)9� )�3���&� 2�( )�3���&�
�&� $�.&2�@2�?�,&*�*�#�#)� )�3�� 4���/?��,8�,� *��+����+
4����*��� ��*��:*�*��&�& )� (#:*�)	�.&�)� 5� 1��7�1�.&�  

�(�)�1�7�1�.&�  3���(�/�?*�)�1�� 3 �*��*�18,20-21  �,  2 �*��*�
�(�/&*�*��= �$�)�1�C�1���A�)�&&�18-19 �*��+��&�1�@*1�C�
��/?��) &�?*�4�2�?�(�*�!-�"* �(�/1�C��*����*�4��+��&� 

3 �*��*�16,19,21 �(�/1�C��*�4$@�:*�+��&� 2 �*��*� (verbal 

consent)18,20  2�(5�?�(�/�*�4$@�:*�+��&� 2 �*��*�15,17

 2.  +�,�*�!-�"*  
  2.1 �*�#/?��) &�?*�  �*� +�)��/��*��*�#/?��) &�?*�3��
�(���&��+ 1�&�A 2#�� +�,�*�2�?���/?����&��)���/?�� ��/� 

�@ � +�,2���?*��)� 2#���*��(1&,���&��*��)��0@�@&�0� $�.&���;�
�@&�0�4���/?��0@�:*�*����&� ��/?��) &�?*� 2�(��/?��0@��(1�+�
���)��A�&� +�,�*� +�)� (intervention) �/��*��*�
  2.2  +�,�*��:*1�+��*� +�)�  �*�4$@�*�>&��)� )�3�� 1�C�
�* H �:*� � 6 1�.&� 5 �*��*� 3��1��,��1�,���* H �)��*$�&� 

3 �*��*�16,18,20  1��,��1�,���* H �)��* RZ (�(�( 2-3 1�.&�) 

2 �*��*�19,20  �*�4�@�* H �:*� � 12 1�.&� 2 �*��*� 3��1��,��
1�,���* H �)��*$�&�15  2�(1��,��1�,���* H �)��* RZ21  

  2.3  +�,�*�4$@�*�>&��)� )�3��  3���*��)�4$@��/?�
�) &�?*��*�)��*�,8#�*���+�*� (self administered) �/��*��*� 

3���)��/�1�.&� 2�(�)��+��*�$�)��+��*����:*$��2�@  1�C�
�(�( 3-6 1�.&� ��� ?*�(#+9�#/��(�(�+��*�  4��*��+��* 
(2��1 @��(�() #)��*$A�( 2 ��)9�  (5�@4�@ +�,�*�2�� Directly 

Observed Therapy; DOT) 3��4$@��/?��) &�?*��*�)��*�,8#�*�
��+�*�#)��*$A�( 1 ��)9� �+��*�?&$�@*��)9�2��4� )��,8�)��*  2�(
�:*�*�,8�@&��+�&,���)9�4#?�&���)�5��+�1&��,8�@*� 3���:*�)�5�?4$@
�.��+��*4�&,� 3  )��)�5�19-20 1�.8&��/?��) &�?*��+��)� �7�(&&�
1�,8���@*��/��*��*� 3��1�,8��$�)��*���$�*��*�2�@ 5�?�*
�*�4� 7  )� 2�(#/?��� ��B##* (�,8�@*� 

  2.4 �*��� ��*�$@&��
+�)�+�*�1�.8&�@�$*���)��A�*�
�)�"*�)��,9
   2.4.1 �*��� �1�.8&�@�$*�0@�= � )�3�� �/��*��*�
�@�$*3���*��)���&��*�&*�*�#�#)� )�3�� �� �1#�$(�@ �
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��@&��/����!�A �*��?*��)�#,�� �&� 1�*(1�.9& )�3�� �*��� �
&.8�1�.8&�@�$* )�3���&��&�
   2.4.2 �*���#&�� *�5 �?&�* 1�.8&�@�$*�*��.9&�* 
�, 3 �*��*�18,20-21       

   2.4.3 �*��@�$*&*�*�5�?�-���(#��A�*��*�>&��)�
 )�3�� 3���*��� ��*��:*�*��&��)� 5� �*��� �1�7�1�.&� 

(CBC)  

   2.4.4 �*��� �1�.8&�+��*���(1�+����*�1�@*#0?�(�(
1&�#A �,�:*� � 4 �*��*�3���*�1�*(1�.&��� ��(�)� CD4 4�
1�7�1�.&��* 15-17,21

  2.5 �*� +1��*($A  �� ?*�,�*�!-�"*�,84�@�0�2���*�
 +1��*($A�@&�0�2�� intention to treat analysis (ITT) �:*� � 

5 �*��*�15,18-21  ���)��A�&��*�4$@�*�>&��)� )�3�� �/��*��*�
2#�����*��= � )�3��1�C� �@&��( �:*� ��= ��?& 100 �*�/�< 
(person year ; PY) relative risk (RR) 2�( odds ratio (OR) 

1�.8&2���+�*��*�� ?* �*��*��*�2#�����)��A1�+8�1�+� �.&
�*��*��*��/�#*1$�/19 2#��&)��*�*�1�C�annual mortality rate 

2�( annual risk of death17,20 �:*� ��= ��?& 100 �*�/�< 2�(
&)��*�*��&��, +� 4��? ��(�(1 �* 1 �<18

  2.6 ���)��A�@*��*��>&��)��*��= � )�3�� 4��*�!-�"*
�)9� 7 �*��*� �� ?* �?* RR &�0?�($ ?*� 0.24-0.73 4���/?��,8
�:*�*����&�4$@�*�>&��)� )�3���)9�4���/?� TST 1�C�� � 2�( 
TST 1�C���15,17-19  �,�*��*��*���(#+��+�*��&��*�4$@�*�>&��)�
 )�3��4��*����*��= �4���/?� TST1�C�� � �*�� ?* ��/?� TST 

1�C���  �� ?* ��(#+��+�*��&��* H �)��*$�&� 2���?*��)�
&�?*��,�?*�)�#:*�)	�*�#�+�+15,17 2�(��(#+��+�*�4��*��>&��)�
�*��= ��@ � )�3���&��* H 2�(�* RZ 5�?�,� *�2���?*��)�
&�?*��,�?*�)�#:*�)	�*�#�+�+20-21

  2.7 ���)��A�@*�&)��*�*��*� 4��*�!-�"*�)9� 7 �*��*� 

�� ?* �?* RR &�0?�($ ?*� 0.33-0.67 2�(5�?���*��*�4��,8
�,&)��*�*�2���?*��)�&�?*��,�)�#:*�)	�*�#�+�+ ���B��)��,8
�,��4$@�*��*�1�+8��-9��.& TST 1�C�� � �:*� �1�7�1�.&��*  
(lymphocyte) �@&�� ?* 2x109 �?&�+�� �?*',3�3���+��@&�� ?* 10 

��)��?&1��+�+��19 �?* CD4 �:8*� ?*�@&��( 20 �&�1�7�1�.&��* 20 

  2.8 ���)��A�@*��*�1�@*#0?�(�(1&�#A �,�*��*��,82#��
���)��A�@*��*�1�@*#0?�(�(1&�#A�:*� � 4 �*��*�15-17,21 (�,�:*� � 

3 �*��*��,85�?�, )��/��(#��A�@&�,9)18-20  �� ?*�*�4�@�*�>&��)�
 )�3����� *�1#,8���?&�*�1�@*#0?�(�(1&�#A2�?5�?�,�)�#:*�)	�*�
#�+�+ 15,17

  2.9 ���)��A�@*�&*�*�&)�5�?�-���(#��A�*��*�4�@�*   

��&)��*�@&��( 3-10 �-8��*��*�!-�"*5�?5�@2�� ?*1�+��*�#0��
�*4��(�*��*�4��*�� �19 1�.8&2���+�*��*�*��*�!-�"*��
 ?* 5�?�,&*�*�15  ��&*�*�4��* H 2�(�*$�&� 2�?5�?�,� *�
2���?*��)�#:*�)	�*�#�+�+16-18  ��&*�*�4��* H 2�(�* RZ 

2�?5�?�,� *�2���?*��)�#:*�)	�*�#�+�+19-21   ��&*�*�� ��@&� 
�@&�1�+� 4��* H �*�� ?*�* RZ 20 

  2.10 ���)��A�@*��*��.9&�* ���*��.9&�*�@&�2�(
5�?2���?*��)�4�2�?�(�*���*�20-22

 ������ &�����2&�	� (meta-analysis)
 1. �)�"�(�)8 5��&��*�!-�"*�,8�:*1�@*�? ��*�!-�"* 
�*��*��*� +�)��,8�:*1�@*4��*�!-�"*��)9��,9�:*� � 7 �*��*� �-8��/�
�*��*��,�0�2���*� +�)�1�C��*����&�1�+�� ��/�2��#/?� 3��
��/?��) &�?*��/���4�2�?�(�*��*� +�)��@&�5�@�)��*��� � TST 

2�(�,�*��*����*���#&�1�C�� � (�:*� � 3,896 ��) 3��
�,�*��*� +�)��,84$@�*�>&��)��*��= � )�3���@ ��* H 1��,��1�,��
�)��*$�&� �:*� � 5 �*��*�15-19 2�(1��,��1�,����(#+��+�*�
4��*��>&��)��*��= � )�3���($ ?*��* H 2�(�* RZ. �:*� � 

3 �*��*�19-21  �(�(1 �*4��*�4$@�*�>&��)� )�3��&�0?4��? � 6 

$�.& 12 1�.&� �*��(1&,���)��*�*��,8 1
 2. ��� ��?*� *�1#,8��#)��)��A�*��*� +1��*($A1��* (��
� ��*�4$@�*�>&��)��*��= ��@ � )�3��4��0@�,8�+�1�.9&1&�5& ,1�C�
�(�(1 �* 6 1�.&� $�.& 12 1�.&�) 

  2.1 �*�4$@�*�>&��)��*��= � )�3��4��0@�,8�+�1�.9&1&�5& , 
�@ ��* H ��*� 300 2�( 900 �+��+��)�1��,��1�,���)��*$�&� 

�, 5 �*��*�15-19  �-8��,���&��*��*���@*���-��)� (heterogeneity 

Chi-squared =   2.83 (df. = 4) p-value = 0.58) �-� +1��*($A1��*
�@ � +�, xed effect model   �� ?* �*�4$@�* H 4��0@�,8�+�1�.9&
1&�5& , #*�*���>&��)��*��= � )�3��5�@&�?*��,�)�#:*�)	�*�
#�+�+ 3��#*�*���>&��)��*��= � )�3��5�@�@&��( 62.00 1�.8&
1��,��1�,���)��*$�&� (overall RR = 0.38; 95%CI = 0.23-0.64) 

�*��(1&,���)��0��,8 2
  2.2 �*�4$@�*�>&��)��*��= � )�3��4��0 @�,8�+�1�.9&
1&�5& , �@ ��* H 1��,��1�,���)��* RZ �, 3 �*��*�19-21   �-8���
�&��*��*� +�)��,� *���@*���-��)� (heterogeneity Chi-squared 

= 0.30 (df = 2) p-value = 0.86) �-� +1��*($A1��*�@ � +�, xed 

effect model �� ?* 5�?�,1$�/��1�,���&�,8�(#�/�5�@ ?*�*�4$@�* 
H 4��0@�,8�+�1�.9&1&�5& , �(4$@��4��*��>&��)��*��= � )�3��
5�@2���?*��*��*�4$@�* RZ (overall RR = 0.89; 95%CI = 

0.60-1.33) �*��(1&,���)��0��,8 3



»"·Õè 31 ©ºÑº·Õè 2 àÁÉÒÂ¹-ÁÔ¶Ø¹ÒÂ¹ 2553

57

	�����!+ 1  ��������+�*���������
� ����!+
-�&�1�)
����"���
       Risk of 
        No. Mean
1st authors,   Participant Mean   Duration TB
 Method   Drug regimens N  (per 100 py) with follow-
y, setting  TST,  No. TB age (y)   (m)   up (y)

Pape, 1993,  Randomized by  TST-H: 20 31 INH 300 mg  118 12 5.7 2 2.5

Haiti (15) computer Allocation  C: 35  + Vit B6 50 mg   (TSTe) 5

 not described Double TST+H: 38   (H) vs Vit B6 50   10.0  2

 blind* C: 25  mg (C)   (TST+) 6 3.1

Valdespino,  Randomized by  TST+ H: 74 NA INH 300 mg 143 6 20.9 0 0.3-1

1993,  computer Allocation  C: 69  + Vit B6 300   (TST+) 1

Mexico (16) not described    mg (H) vs Vit 

 Double blind*    B6 300 mg (C)   

 Hawken, Block randomized by  TST- H: 275 31 INH 300 mg (H) 684 6 (TST-) 13 1.8

1997, Kenya computer Allocation  P: 273  versus Placebo   3.28 11

(17) concealed Double  TST+ H: 67  (P)    7

 blindk P: 69     2.73 10   

       (TST+)

       5.59

       8.03 

Whalen,  Block randomized by  TST- H: 395 30 INH 300 mg (H) 1,718 6 3.1 9 1.3

1997,  computer Allocation  P: 323  versus Placebo     (TSTe) 10

Uganda (18) concealed§  TST+ H: 536   (P)    7 1.0

 Double blind P: 464      3.4  21

       (TST+) 

Mwinga,  Block randomized by  TST- H: 178 30 INH 900 mg 456 6 3.1 7 1.6

1998,  computer Allocation  P: 166  (H) versus  tw (TSTe) 8

Zambia (19) concealed§ Double  TST+ H: 52  Placebo (P)    2

 blind P: 60  Versus R600mg  3 9.2 9

  RZ: 49+  Z3500mg 222 tw (TST+) 2

  RZ: 173      10 

Halsey  Randomized with TST+ H: 370 31 INH (H)600- 750 6 - 14 3

1998,  assignment in  RZ: 380  800mg versus   tw  19

Haiti (20) blocks of 4 or    R450-600mg+  2

 6; sealed,   Z1500-2000mg   tw

Gordin,  Randomization TST+H: 791  38 INH 300 mg 1,583 12 (TST+) 28 3.1

2000, USA,  open-label control 2RZ: 792  versus    29

Mexico,  trial    R450mg,600mg  2

Haiti, Brazil     Z20mg/kg

(21)

Denition: PY = person-years; Vit B6  = vitamin B6; H = isoniazid; C = control; P =  placebo; TSTe  = tuberculin skin test 

negative; TST +  =  tuberculin skin test positive; RZ =  rifampicin plus pyrazinamide; tw = twice weekly; m= month; y = year

Method:  *Tuberculin as puried protein derivative.
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�%��!+ 3 &��!��&�!������ �� �������� H ����� RZ )

 ����/����
����.�����(��)
�%1�!+	 �&�#,�&��*��! 
 TST &�3
���

Risk ratio
.013069 1 76.5185

Study
 Risk ratio
 (95% CI)

 0.32 (0.01,7.62) Valdespino(1993)

 0.26 (0.06,1.19) Pape(1993)

 0.75 (0.30,1.86) Hawken(1997)

 0.30 (0.13,0.69) Whalen(1997)

 0.28 (0.06,1.26) Mwinga(1998)

 0.38 (0.23,0.64) Overall (95% CI)

)

)

)

)

)

)

% Weight%

  3.2

 14.1

 20.1

 46.2

 16.4

Risk ratio
.138153 1 7.23837

Study
 Risk ratio
 (95% CI)

 0.94 (0.14,6.46) Mwinga(1998)

 0.77 (0.39,1.51) Halsey(1998)

 0.97 (0.58,1.61) Gordin(2000)

 0.89 (0.60,1.33) Overall (95% CI)

% Weight

  4.1

 37.5

 58.3

�%��!+  2 &��!��&�!������ �� �������� H ���������
 )
����/����
����.�����(��)
�%1�!+	 �&�#,�&��*��! 
  TST &�3
��� ����&��� 6 ��#� 12 &�#�
 

��$�
 �*� +1��*($A���*� +�)���)9��,9�0@ +�)�5�@� �� ����*� +�)�
�,81�,8� �@&� 3���)�1�.&����*� +�)�1�,8� �)��*�4�@�*�>&��)�
 )�3��4��0@�+�1�.9&1&�5& ,�,8�,���*�!-�"*�,�+��A�($ ?*��< �.!. 

2533 �-��< �.!. 2551 �:*�*���� � �������&�?*�1�C��(�� 

���*� +�)� 7 �*��*� 1�C����*� +�)��,8�,�+��A�?*#/��< �.!. 

2543  �,�)9��*��*��,8!-�"*4���/?� TST 1�C�� � 2�( TST 1�C�

�� $�.&�)9�#&�&�?*� �*�!-�"*��)9��,9�0@ +�)��)�1�.&�1��*(�@&�0�
�&� TST1�C�� � 1�@*�*1�.8&!-�"* ���*� +1��*($A�� ?* �*�
4$@�* H �(�(1 �* 6 2�(12 1�.&� 1�.8&1��,��1�,���)��*$�&� 

�,��(#+��+�*�4��*��>&��)��*��= � )�3��4��0@�+�1�.9&1&�5& ,
�,8�,�� TST 1�C�� � 5�@�@&��( 62 (overall RR = 0.38; 95%CI 

= 0.23-0.64) 

 �*�4�@�*�>&��)� )�3���(�(#)9�4��*��>&��)� �,�*�!-�"*
�)9��* HR, HRZ 2�( RZ �)9�2��4$@�*�/� )� 2�(#)��*$A�( 
2 ��)9� �:*� � 2-3 1�.&� 2�?�0@ +�)�#�4��(�� 2RZ �-��:*�*�
 +1��*($A��/?��?&�1��,��1�,����(#+��+�*�4��*��>&��)� )�3��
�($ ?*��* H �)9��(�( 6 2�( 12 1�.&� �)��* RZ �*��*�!-�"*
��)9��,9 �� ?* ��(#+��+�*�4��*��>&��)� )�3���($ ?*��* H 

�)��* RZ 5�?2���?*��)��*�#�+�+ (overall RR = 0.89; 95%CI 

= 0.60-1.33) 

 �*��*�!-�"*��)9��,9�� ?*�*5&3�5�&(�+�#*�*��
�>&��)��*��= � )�3��4��0 @�+�1�.9&1&�5& ,�,8�,�� TST 5�@
&�?*��,�)�#:*�)	 �-�� �#�)�#�/�4$@�,�*�4�@�*5&3�5�&(�+�
4��0@�= ��+�1�.9&1&�5& ,�?&5�

� ����2
 ��(#+��+�*��&��*�4�@�*�>&��)� )�3��4��*�!-�"*��)9��,9
�,� *�#&���@&��)��*�!-�"*�&�  Wilkinson 2�(��(,23 Bucher 

2�(��(24    2�( Woldehanna 2�(��(25    �-8��:*�*�!-�"*4�
�0�2���*���� � �������&�?*�1�C��(�� �� ?* ��(#+��+�*�
�&��* H �(�(1 �* 6 2�(12 1�.&� 4��*��>&��)� )�3��4�
�0@�+�1�.9&1&�5& ,�,8�,�� TST 1�C�� � 5�@�@&��( 68 (overall RR 

= 0.32; 95%CI = 0.19-0.51) �@&��( 60 (overall RR = 0.40; 

95%CI = 0.24-0.65) 2�(�@&��( 64 (overall RR = 0.36; 95%

CI = 0.22-0.61) �*��:*�)�   �-8�4��*�!-�"*�&� Wilkinson 2�(
��(23    �:*�*�!-�"*��(#+��+�*��&��* H �(�(1 �* 6 2�(
12 1�.&� 4��*��>&��)� )�3��4��0@�+�1�.9&1&�5& ,�*����*� +�)� 

4 �*��*� �.& Pape 2�(��(15, Hawken 2�(��(17, Gordin 

2�(��( 21  2�( Whalen 2�(��(13 �:*�*� +1��*($A��/?��?&�
4��0@�+�1�.9&1&�5& ,�,8�,�� TST 1�C�� � �:*� � 3 �*��*�  ��/?�
�?&��,8�,�� TST 1�C��� �:*� � 4 �*��*�  2�(��/?��?&��,8
5�?��*��� TST �:*� �1 �*��*�  �� ?*�* H �,��(#+��+�*�
4��*��>&��)� )�3��4��0@�+�1�.9&1&�5& , 5�@�@&��( 43 ( RR 0.57; 95% 

CI= 0.41e0.79) 3���*�� � ��/?��?&� TST 1�C�� � 5�@�@&��( 68

(RR 0.32; 95%  CI= 0.19-0.51) 2�(��/?��?&� TST 1�C��� 5�@
�@&��(18 (RR 0.82 ; 95%CI= 0.50-1.36)   #? ����*�!-�"*�&� 
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Bucher 2�(��( 24   �:*�*�!-�"*��(#+��+�*��&��* H �(�(
1 �* 6 2�(12 1�.&� 4��*��>&��)� )�3��4��0@�+�1�.9&1&�5& , 
�*����*� +�)��:*� � 7 �*��*� �:*�*� +1��*($A��/?��?&� TST 

1�C�� �2�( TST 1�C��� ��/?��(�:*� � 5 �*��*�  �� ?*�* H 

�,��(#+��+�*�4��*��>&��)� )�3��4��0@�+�1�.9&1&�5& ,5�@ �@&��( 42

(RR 0.58; 95% CI= 0.43e0.80) 3���*�� � ��/?��?&� TST 1�C�
� � 5�@�@&��( 60 (RR 0.40; 95% CI= 0.24e0.65) 2�(��/?��?&� 

TST 1�C��� 5�@�@&��(16 (RR 0.84; 95%  CI= 0.54e1.30)   ��
�*�!-�"*#&���@&��)��*�!-�"*�&� Wilkinson 2�(��(23  

�@*��*�!-�"*�&� Woldehanna 2�(��(25 �:*�*�!-�"*
��(#+��+�*��&��* H �(�(1 �* 6 2�( 12 1�.&�  � ��)9��(��
�*�(�(#)9��-8���(�&��@ ��* H  �* R 2�(�* Z  4��*��>&��)�
 )�3��4��0@�+�1�.9&1&�5& , �*����*� +�)��:*� � 11 �*��*� 

�:*�*� +1��*($A��/?��?&� TST 1�C�� � �:*� � 4 �*��*� 

��/?��?&� TST 1�C��� �:*� � 7 �*��*� 2�(��/?��?&� TST 

Anergy �:*� � 3 �*��*� 3�� +1��*($A���)��A�*�4�@�*�>&��)�
 )�3���/��@*� �� ?*�* H �,��(#+��+�*�4��*��>&��)� )�3��
4��0@�+�1�.9&1&�5& ,5�@ �@&��( 36 (RR 0.64; 95% CI= 0.51e0.81)

3���*�� � ��/?��?&� TST 1�C�� � 5�@�@&��( 62 (RR 0.38; 

95% CI= 0.25e0.57) 2�(��/?��?&� TST 1�C��� 5�@�@&��(17 

(RR 0.83; 95% CI= 0.58e1.18)   �,�(�(1 �*�>&��)��(�(#)9��-�
�*���*�  �*�4$@�*4��*��>&��)� )�3��5�?�,��4��*���&)��*
�*�2�(&)��*�*�1�@*#0?�(�(1&�#A ���)��A�@*�&*�*�5�?�-���(#��A 
�� ?* �*�4$@�*�>&��)� )�3����&*�*�5�?�-���(#��A�*�� ?*�*
$�&� 2�(��4���/?��*�(�(#)9��*�� ?*�*�4$@�* H 1�,���) 1�,�  
        �*����*� +1��*($A��/?��?&�1��,��1�,����(#+��+�*�
4��*��>&��)� )�3���($ ?*��* H �)9��(�( 6 2�( 12 1�.&�
�)��* RZ �� ?*��(#+��+�*�4��*��>&��)� )�3���($ ?*��* 
H �)��* RZ 5�?�,� *�2���?*��)��*�#�+�+ (overall RR=0.89; 

95%CI = 0.60-1.33) #&���@&��)��*�!-�"*�&� Woldehanna 

2�(��( �,8�� ?* ��(#+��+�*�4��*��>&��)� )�3���($ ?*��* 
H �)��* RZ 5�?�,� *�2���?*��)��*�#�+�+ 1�?��)� (overall RR 

= 0.96; 95%CI = 0.65-1.43)25

  �*�!-�"*��)9��,9 �@&��*��*��*����*� +�)��,81�C�
�B��/�)� 2�?5�?#*�*��$*�*��*����*�!-�"*$�)��< �.!. 2543 

5�@ 1�.8&��*�5�?�?*�1���A�*��)�1�.&� 1�.8&��*��*� +�)�#? �4$	?
4��(�(1 �*�?&�*1�C��*� +�)�2���+��*�5��@*�$�@*�*�� ?*�*�
���&�1�+�� ��/�2��#/?� 1��*(�*���(1�!5�@�:*1�+��*���*�
�*�4$@�*�>&��)� )�3��2�?�0@�+�1�.9&1&�5& ,2�@  4��*�!-�"*�*�

 +�)���)9��,95�?5�@&�+��*��*��(1&,���)�1�@*�&��*� +�)�3����� 
4�@1�,���*��*��*�!-�"*�,8��*�
4����*��,�+��A1�?*�)9� �:*4$@
5�?�,�@&�0�2��2����/?��?&��&����)��A4��@*�&.8�6 1�?� �*��*� 

�*�1�@*#0?�(�(1&�#A &*�*�5�?�-���(#��A 2�(�*��+��*��*��)�"* 
�-�1�C�#*1$�/4$@�0@!-�"*5�? +1��*($A���)��A�*���(1�7��,8��?* �*
 ��(#+��+�*��&��*�4�@�*�>&��)��*��= � )�3���)9��,�(�(
1 �*�*�1�?*4� �)�5�?�,�*�!-�"*�,8�.��)��)�1�� �*����*�!-�"*
�&� Quigley 2�(��(26 2�( Johnson 2�(��(22 �,85�@�+��*�
�0@�= � 3-7 �< ���(�(1 �*�&��*�>&��)��*��= � )�3���&��* 
H �*� 6 1�.&� �,��4� 1 �<2�� #? ��*�(�(#)9��(�,��(#+��+�*�
4��*��>&��)� 2.5-3 �< �-8��*��*�!-�"*�&� Godfrey-Faussett 

2�(��( �� ?*4���/?��0@�+�1�.9&1&�5& ,�)9�#*1$�/�&��*��= �
 )�3���)�1�+��*��*��+�1�.9&�:9*27  �-�1�C��@&�+�*��* ?* �*�4$@
�*�>&��)� )�3��1�,����)9�1�,� &*��(5�?1�,���&3��1��*(4�
��/?��,85�?1���= � )�3���*�?&� 4���/?��,8�,�*��+�1�.9& )�3��1�+8�
4$�?�?&�6 &*��(�@&�!-�"* ?*� �4�@�*�>&��)� )�3���:9*&,�1�.8&5� 
$�.&�@&�4$@��&��, +� �&�1$�.&�*��*��+�*��*�@*��(�(1 �*
�&����(#+��+ �*�4��*��>&��)�2�@  �)��,�@&�+�*��*&.8�6 �?&�
�,8�(4$@�*�>&��)� )�3��4���/?��0@�+�1�.9&1&�5& ,�*�2� �*��&�
&��A�*�&�*�)�3�� 1�?� &*�*��,85�?�-���(#��A�*��* �-8�2�@ ?*�(
��4�&)��*�,8�:8* 2�?�71�C�#*1$�/$�)��&��*��*��* � *���@&�
4��*��)���&�$*�0@�+�1�.9& )�3��3���*���#&��/1�&�A�/�+� ��
�B	$*�)9��@*� )#�/&/����A �:9*�*�/1�&�A�/�+� 2�(�*��)��*&?*�
���� � 48-72 �)8 3�� �-8�&*��@&��)��*�*�� ?* 1 ��)9� �)9�$��
�,94�#�*��*��B��/�)� ��(1�!5���)��@&��,�*��)
�*�)9�
�@*��/��*�� 2�(��)��*��4$@�,!)���*�1�,���&�,8�(�&��)�
�*���*�28 

�1�&�
�'
�
 �*�!-�"*�@*��*� +1��*($A�@��/���(#+��+���&��*���*�
�*�4$@�*�>&��)� )�3��4���/?��0@�+�1�.9&1&�5& , $�.&��/?�1#,8��&.8�
�7�*� 1�C��@&�+�*��*�,8#:*�)	#:*$�)��*��)�#+�4��:*1�+��*���*�
�)���?* 4��.9��,8 �*�!-�"*1�.8&�)
�*�*��@�$*�*��+�1�.9& )�3�� 

2�(�*��)���&��0@�= � )�3��4$@� �1�7 2�(2�?��:*�+8��-9� � ��)9�
�*��@�$*#0���*�,8�,��(#+��+�*�#0� �,&)��*�*��+��*��*��)�"*
#0� 2�(�,&*�*�5�?�-���(#��A�:8* �)�1�C�#+8��,8�@*�*��,8�(�@&��:*�*�
!-�"*�?&5��)9�4���/?��0@�+�1�.9&1&�5& ,�)9��,85�@�)�2�(5�?5�@�)��*
�>&��)�5 �)#1&�#A 1�.8&���*��= �2�(�*��*� )�3�� 3��1��*(
4��.9��,8�,8�,� *��/��&�1&�#A2�( )�3��#0� 1�?� ��(1�!5��
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� 		 ���������� 
 �*��*� +�)���)��,9#:*1�7��/�? ��@ ��, �@ �� *��? ��.&�&�
�/��*��#:*�)��*��>&��)�� ��/�3���,8 6 �)�$ )��&�2�?� �&
�&��/� �&�!*#���*��A ��.�*�+�, 1$�?*5��0��A 2�( !*#��*�*��A
�*�2���A�+1"� �/��+�*���A �$* +��*�)��&�2�?� �,8��/�*

4$@�:*2�(�:*4��*���� � �������&�?*�1�C��(�� 2�(#:*�)�
�)��*�� *��0@ ���� ��/�3�� ��(�� �#*�*��#/� �,84$@�/�
#�)�#�/�3����*�&���1�+��
+�)�+�*��)
�*�*� +�)�2����� �
 �������&�?*�1�C��(�� (systematic review) 1�.8&1��2��?
���*�4$@$�? ��*��,81�,8� �@&�
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Abstract: Tesana N*, Butsorn A**, Prompakdee B*, Pimjarn N***, Tinnawutipong K*. The effectiveness of isoniazid compared 

with placebo or short-course rifampicin and pyrazinamide for tuberculosis preventive therapy in tuberculin skin test positive 

individuals with HIV infection: A systematic review. Thai J Tuberc  Chest Dis Crit Care 2010; 31: 52-61.

*Ofce of Disease Prevention and Control 6 Khon Kaen. **Srisaket Provincial Health Ofce
***Surin Provincial Health Ofce. Ministry of Public Health.
Objective To determine the effectiveness of isoniazid for the prevention of tuberculosis in tuberculin skin test positive 

  (TST+) individuals with HIV infection.  

Method  Systematic review and meta-analysis of randomized controlled trials in tuberculosis preventive therapy 

  among TST+ individuals with HIV infection published between 1990 and 2008.

Results Seven trials comprising 3,896 randomized participants from Haiti, Mexico, Kenya, Uganda, Zambia, Brazil 

  and USA were included. Five trials compared isoniazid (H) (6-12 months) with placebo, and three trials 

  compared H (6-12 months) with rifampicin and pyrazinamide (RZ) for 2-3 months. The mean follow up time 

  was 12-37 months. Overall, preventive therapy in TST+ individuals with HIV infection by H was associated 

  with reducing incidence of tuberculosis when compared with placebo (overall RR = 0.38, 95%CI = 0.23-

  0.64). Whereas effectiveness of H was not statistically signicant (overall RR = 0.89, 95% CI = 0.60-1.33) 

  from RZ.

Conclusion Isoniazid was associated with reducing incidence of tuberculosis among TST+ individuals with HIV infection 

  compared with placebo. Therefore health decision makers should considere TB prevention in 

  TST+ individuals with HIV infection.
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���/!
      �!+�2�8��?!��B!�!*�4��2�E���+�
�+��C�+�$*����-9
3$��5%B2%8��.��D	%+�&���)�+���-96�A$+�+��3�B6��B!��0��&�
�+�$+�+��$0�2�-���B+�2�-�!2�A+�*:�  % *��+�2�,���)�*�#C�/&
��)2�"6���,�&*��*��)�*�4 � <+�*��-9 18 �+��<+�!� 22 ��)2�"
�-9�-�D	%+!*�4��$1�&�A+��A&2�/9&��+!�+��!A+$,��>�-9�A+��+1  3�B
!A+�D��0�*��)�-� �0��C5��+��!��0�!*�4���-95�B6�B$<+2�8�5�% +�
��)2�"3 )�+�*�#+!*�4���-9�-��)$,��,�+��*�#+5%B%+��+�6�B
�+�5��)�)2! + 6-8 2�/&�2,3   3�A�1B�?!�!*�4��5���)2�"6��
� *��-&*��+�!+�$<+2�8��&��+��*�#+ (success rate) 2�-��
�B&� )78.42,5   �.9��<9+�!A+2���C�-9�*:�6!B6�A�B&��!A+�B&� ) 851  3 )
�-�+��+��+��*�#+$1� �.9�$A�� �A&�+�2�,�2�/:&�/:&�+!*�4��% +�
��+� (multi drug resistance tuberculosis: MDR-TB) �+��+ 
 &��C�+�&�+�*�4 ���)�+��+��*9!4 �!A+ �1B�?!�!*�4��
�+�5%�A3 )�*�#+�<:+�)�-&0�*�,�+��C�+�2�,�!*�4���/:&�+% +�
��+��<+�!� 450,000 ���A&�>4 ��)2�"6���-�+�$<+�!�4��
!*�4���/:&�+% +���+� 3 ��*:� 5� �.". 2540, 2545 3 ) 2550

�-&0�*�,�+��C��!*�4���/:&�+% +���+��B&� ) 2.2, 0.93 3 )
1.656 �+� <+�*� �.9��-3�!4�B���2�,9��.:� 4��2��+)� �+�$<+�!�
��*:��-9 3 2�/9&�,�+��+ 4 �+��&���)2�"6�� ��!A+�+�2%�/&
�-!*�4���/:&�+% +���+�3����*:�3�� (primary) $1��.��B&� )
2.93 �.9�&��C�+�&�+�*�4 ��<+%��!A+�/:��-9�-9�-&*��+�+�2�,�
!*�4���/:&�+% +���+��&��1B�?!�!*�4���+�5%�A2�,��B&� ) 3

2�E��/:��-9&*���+�2,7 (hot spot) �.9��B&�2�A����!��+��
,�*�,
3���+�!*�4��3%A��+�,4��2�8!�-9$0�
 $<+%�*��+�2%�/&�&� A+�5� �> �.". 2549 �-�+��+�
�+�5�B�+!*�4���/:&�+% +���+�$1�$0��&���)2�"�.��<+�!� 

80 �+�8 3 )�+��+�".�#+$,9�$A���!�2�/9&%+2�/:&!*�4���&�
$<+�*��+��@&��*��!��0�4���-9 9 �,#�04 � �> �.". 2548-2550 

�-$,9�$A���!��-9$�$*�!A+�/:&�+!*�4��% +���+��-��,�+��+��.� 
2,901 �,:� 5��<+�!��-:���/��*�!A+2�E�!*�4���/:&�+% +���+�
$1��.��B&� ) 5.12 3 )$,9�$A���!��+��/:&�+!*�4��% +���+�
�-3�!4�B�$1��.:�&�A+��A&2�/9&��0��>9 3$��5%B2%8�!A+!*�4���/:&�+
% +���+��<+ *���+��D	%+�+��.:�5��+�2%�/&�&� A+� 3�A
&�A+�6��8�+��*�6�A��!A+�-�+�".�#+$�+��+��C!*�4���/:&�+
% +���+��-92�,��.:���,�5��+�2%�/&�&� A+�
 5��+�".�#+��*:��-:�-�0��0 A�%�+�2�/9&".�#+$�+��+��C
3 )�)�+�!,��+2�,������+5�!*�4���/:&�+% +���+�5��+�
2%�/&�&� A+� 2�/9&2$�&��+�
�+��C�-92�,��.:��&��1B�?!��<+6�
$1A�+�".�#+�D��*��+�$*���"+$��C2�/9&%+3�!�+��+��<+%��

�4��+��+��A!�2% /&�+�$*���3 )3�!�+��+��13 �*�#+!*�4��
�/:&�+% +���+� �-9$+�+���&�$�&�3 )3�B6��D	%+�&�
�1B�?!� ��&���*! �0��� 5��+�$�B+� I$!*$�,�+�2�,��!�J (positive 

welfare) %�/&$!*$�,�+��-9$&�� B&��*��B&2�8���,��&��D	%+�&�
��)�+��3 )% *��+��-9$+�+���
,�*�,6�B��,��&��1B2�-9�!�B&�10 2�/9&
�13 �1B�?!�&�A+���&�� 0�5��,�,�+�$*����A&6�
 

� 
�&������4 
 1. 2�/9&".�#+!,2��+)%C$�+��+��C�&�!*�4���/:&�+% +�
��+��/:��-9�+�2%�/&�&� A+�
 2. 2�/9&".�#+� �+��<+2�,��+��!��0�!*�4���/:&�+% +�
��+��/:��-9�+�2%�/&�&� A+�

�"
#�!��$��!
 2�E��+�".�#+2�,������+ 4��!,2��+)%C�B&�1 �0�,��1�,
�+��B&�1 ��)!*�,�+��*�#+3 )�+��+��1B�?!�!*�4���/:&�+% +�
��+� ��&�� 0��+��0�4����+�+ $*��*���)��!�$+�+��$0� 

46 3%A� �+� 5 �*�%!*� ��)�&��B!��,#�04 � &0���,��C 2����1��C 
$04��*� 3 )�+� 5��/:��-9��!��+��+�2�� 17 �+��+�3�A�2��
��!��+��+��&���)��!�$+�+��$0� 

����!���#-+�3�$��!
 ��)!*�,�&��1B�?!�!*�4���/:&�+% +���+� �-96�B�*��+�
!,�,��*��+�3���C3 )�,$1��C�/��*���$&��!+�6!�A&�+��/:&�+
!*�4�� (drug susceptibility test: DST) 3 B!!A+�/:&�A&�+% *��-9
5�B5��+��*�#+!*�4�� 2 ��,� �/& �,3���=�,� (rifampicin: RFP) 

3 ) 6&4�6�&)�,� (isoniazid: INH) ".�#+�+���)�+���*:�%��
4��6�A�-�+�$0A��*!&�A+� �A!�2! + 5 �> �.". 2548-2552 �)%!A+�
!*��-9 1 �0 +�� �.". 2547-30 �*��+�� �.". 2552

��"
"�#-+�3�"(��!��4�3��'�
 �/&$�,�,2�,������+ 6�B3�A �A+$*�$A!� �A+2� -9� 3 )�B&� )

���!��$��!
 �+��B&�1 �-9�*��.���)!*�,�&��1B�?!��-96�B�*��+���!��+�
%B&��
,�*�,�+�2�+)2�/:&3 )��$&��!+�6! 3 B!�/��*�!A+�/:&�A&
�+�,3���=�,�3 )6&4�6�&)�,� ��!�$&��!+���&�� 0��&�
�+��.:��)2�-��!*�4���/:&�+% +���+��+�� �+���!��*�$1��



ÇÒÃÊÒÃÇÑ³âÃ¤ âÃ¤·ÃÇ§Í¡áÅÐàÇªºíÒºÑ´ÇÔ¡Ä�

64

¹ÔÃÁÅ  ¾ÔÁ¹íéÒàÂç¹ áÅÐ¤³Ð

�+�%B&��
,�*�,�+�$&�3%A��/& $<+�*��+��@&��*��!��0�4���-9 9 

3 )4����+�+ �0�3%A��-9��2�/:&�/:&�+!*�4��% +���+� 2��-��
2�-���*��+��/9&�1B�?!��-9�.:��)2�-��5�� ,�,�!*�4��3 )�+��A+��+
!*�4��3�!$<+�&� (second line drugs) �+�3���2�$*������&�
4����+�+  $�0�� �+�".�#+�B&�1 �-96�B�<+2$�&�*��-:
 �1B�?!�!*�4���/:&�+% +���+�5��/:��-9�+�2%�/&�&� A+�
�&���)2�"6��5��>����)�+� 2548 �.� 2552 �-9�-� �/��*�

 �1B�?!�$*	�+�,6���<+�!� 69 �� $*	�+�,&/9�7 �<+�!� 

12 �� �,�2�E��B&� ) 86.4 3 ) 13.6 �+� <+�*� �-3�!4�B��-9�?!�

 �1B�?!�!*�4���/:&�+% +���+�$A!�5%	A2�E�2�"�+�3 )
2�"%	,���)�+��B&� ) 69.1 3 ) 30.9 �+� <+�*� $A!�5%	A
2�/:&�+�,2�E�6�� �&� ��+2�E���A+ 3 )�B�/6��5%	A/�)2%�-9�� 

�+��+���!��+�%B&��
,�*�,�+��*:�%�� 89 �� 6�B�*��+��.:�
�)2�-���*�#+3 )$+�+���,��+���)!*�,�+��*�#+ $+�+���<+�+
!,2��+)%C6�B�<+�!�  81 �� 3 )�-96�A6�B�.:��)2�-���<+�!� 8 �� 

�,�2�E��B&� ) 91 3 ) 9 �+� <+�*� �+���)!*�,�1B�?!� 81 �� ��!A+
�-3�!4�B�!*�4���/:&�+% +���+�5��>����)�+� 2548 �.� 2552 

2�,9��.:�&�A+��A&2�/9&� �<+�!� 4, 12, 16, 22 3 ) 27 �� 4���,�2�E�
�B&� ) 4.9, 14.8, 19.8, 27.2 3 ) 33.3 �+� <+�*� �*��+�+��-9 1 

 

!�!��#- 1 �/!���)���3��������'3�1��� �*��	%.��!��!���!��/!)��
!��!��3��� �!��$.���(�#��(�6��!��0������!�

   �'3�1�� / �0������!� 2548 2549 2550 2551 2552 ���

�3���       7 (7.9) 14 (15.7) 17 (19.1) 24 (27.0) 27 (30.3) 89 (100.0)
�$.���(�#��  4 (4.9) 12 (14.8) 16 (19.8) 22 (27.2) 27 (33.3) 81 (100.0)

2�E�!*�4���/:&�+2�,9��.:��0��>5��*:��1B�?!�$*	�+�,6��3 )6�A5�A6�� 

�*��+�+� 2


!�!��#- 2 �/!���)���3��������'3�1��� �*��	%.��!��!���!��/!)��
!�� ��!
")���0������!�

    � ��!
" / �0������!� 2548 2549 2550 2551 2552 ���

 ��,��        3 (4.4) 11 (16.0) 15 (21.7) 21 (30.4) 19 (27.5) 69 (100.0)

,�2+�2��,��  1 (8.3) 1 (8.3) 1 (8.3) 1 (8.3) 8 ( 66.8) 12 (100.0)

�B&� ) 82.7 11.1 3 ) 6.2 �+� <+�*� 4���1B�?!��-�*����)�+��
�B&� ) 87.7 �*��+�+��-9 3


!�!��#- 3 �/!���)���3��������'3�1��� �*��	%.��!��!���!� �/!)��
!� (�� (�%.��!
" �!��#� 
��

 �/!���  �/!���  �/!���(��  (�%.��!
"  � 
�����!��
 (�3����)  (�3����)  (�3����)

�+� 56 (69.1) 6�� 67 (82.7) �-�*�� 71 (87.7)

%	,� 25 (30.9) ��A+ 9 (11.1) 6�A�-�*�� 10 (12.3)

  �B�/6��5%	A/�)2%�-9�� 5 (6.2)
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�'��#- 1 �/!���)���3�����/!)��
!��!�� ��� 	

 �*�%!*��-9���1B�?!�$1�$0� �/&�,#�04 �3 )�+� �*�%!*� )
26 �� �&� ��+�/& 2����1��C &0���,��C $04��*��<+�!� 17, 

7, 5 �� �,�2�E��B&� ) 32.1, 32.1, 21.0, 8.6 3 ) 6.2 �+� <+�*� 

2�/9&�<+3���+�$*	�+�,��!A+ ���-$*	�+�,6�� �*�%!*��-9���+�
�-9$0��/& �,#�04 � �&� ��+6�B3�A 2����1��C �+� &0���,��C 3 )
$04��*� �<+�!� 25, 17, 15, 7 3 ) 5 �� �,�2�E��B&� ) 36.2, 

24.6, 21.7, 10.2 3 ) 7.3 �+� <+�*� $A!��1B�?!��-96�A5�A$*	�+�,6��
�� 2 �*�%!*�2�A+�*:� �/&�+� 3 )�,#�04 � �<+�!� 11 3 )

1 �� �,�2�E��B&� ) 97.2 3 ) 11.3 �+� <+�*� $<+%�*��*�%!*�
�+���!A+�1 B� ?!�$A!�5%	A��)�0��*!�*�#+�-9&<+2�&3�A$&�
�B&� ) 75.0 3 )�-9&<+2�&&0B��+��B&� ) 25.0 4����+�+ �-9�13 
�*�#+% *�5%B3�A�1B�?!� �/&4����+�+ "1��C/�*9!6� 3 )4����+�+ 
�0����<+�!� 53 3 ) 28 �� �,�2�E��B&� ) 65.4 3 ) 34.6 

3 )4����+�+ �-9�.:��)2�-���*�#+ �/&4����+�+ "1��C/�*9!6� 

3 )4����+�+ �0����<+�!� 76 3 ) 5 �� �,�2�E��B&� ) 93.8 

3 ) 6.2 �+� <+�*� �*��1��-9 1 3 ) 2 

�'��#- 2 �/!���)���3���� �/!)��
!�*����!�!��#-� ��!
 )���$.���(�#��

 $�+��+��1B�?!�$A!�5%	A$��$ �&� ��+�/& 4$� %�B+�/

%�A+/3�� 3 )6�A�+��+� �B&� ) 22.2, 68.0, 8.6 3 ) 1.2 �+�
 <+�*� 4���-&+�02� -9���)�+� 44 �> &+�0�B&��-9$0� 19 �> 3 )
&+�0�+��-9$0� 71 �> &+�-��&��1B�?!�$A!�5%	A�*��B+� �&� ��+�/&

2�#������ 3 )��)�,�#0 �B&� ) 48.1,10.0 3 )3.7 �+� <+�*� 

$A!��B+�+��+� �*�2�-�� 3 )&/9�7 �B&� ) 6.1 3 )6�A��)�&�&+�-� 

�B&� ) 32.1 �*��+�+��-9 4


!�!��#- 4 �/!���)���3��������'3�1��� �*��	%.��!��!���!� �/!)��
!���!��!� �!�#� )���!�&

��!��!� �/!��� (�3����) �!�#� �/!��� (�3����) �!�& (�0)

4$� 18(22.2) �*��B+� 39 (48.1) �A+2� -9� 44.1

$��$ 55(68.0) 2�#������ 8 (10.0) �*���+� 44.0

%�B+�/%�A+/3�� 7(8.6) ��)�,�#0 3 (3.7) �A+$A!�2�-9��2���+���+� 13.9

6�A�+��+� 1(1.2) �*��+��+�/�*�2�-��/&/9�7 5 (6.1) �<9+$0�  19

  6�A��)�&�&+�-� 26 (32.1) $1�$0�  71
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 �+�3�A���)2���1B�?!� ��!A+�1B�?!��*�#+% +���*:�3 B!
 B�2% !�B&� ) 34.6 �.9�2�E��+� B�2% !5��+��*�#+�B!��+!*�4��
3�!�-9%�.9�3 )3�!�-9$&��B&� ) 30.9 3 ) 3.7 �+� <+�*� �&� �
�+6�B3�A �*�#+��*:�3��3 B! B�2% ! �,�2�E��B&� ) 21.0 3 )�+�

 � �+��*�#+5��> �.". 2548-2552 ��!A+�+��*�#+%+�&�1A
5��)�*��<9+ �,�2�E��B&� ) 0.0, 8.3, 18.7, 9.1 3 ) 3.7 �+� <+�*� 

�+��*�#+��� �B&� ) 0.0, 41.7, 37.5, 13.6 3 ) 0.0 �+� <+�*� 

�,�+��+5��+��!�5� 5 �>�-9�A+��+��!A+ &*��+�*�#+$<+2�8� �.9�
2�E�� �!��&��+��*�#+���3 )�*�#+%+��<9+2�-���B&� ) 25.9 

�+��*�#+ �B&� ) 13.6 �.9�2�E��+��+��+��*�#+!*�4��3�!�-9%�.9�
3 )3�!�-9$&� �B&� )11.1 3 ) 2.5 �+� <+�*� $<+%�*��+�� *�2�E�
�<:+3 )2�E�4��!*�4���/:&�+( 4��6�A2���?!�2�E�!*�4���+�A&� 

(�1B�?!�5%�A) �B&� ) 11.1 3 ) 7.4 �+� <+�*� �*��+�+��-9 5


!�!��#- 5  �/!���)���3��������'3�1��� �*��	%.��!��!���!� �/!)��
!����(���'3�1���

        ���(������ �*�� �/!��� (�3����)

5%�A  6 (7.4)

�*�#+��*:�3�� B�2% ! 17 (21.0)

�*�#+% +���*:� B�2% ! 28 (34.6)

 -  B�2% !�+��*�#+�B!��+!*�4��3�!�-9%�.9� 25 (30.9)

 -  B�2% !�+��*�#+�B!��+!*�4��3�!�-9$&� 3 (3.7) 

�+��+��*�#+ 11 (13.6)

 - �+��+��*�#+!*�4��3�!�-9%�.9� 9 (11.1)

 - �+��+��*�#+!*�4��3�!�-9$&� 2 (2.5) 

� *�2�E��<:+ 9 (11.1)

&/9�7  10 (12.3) 

�.9�2�E�� �+�+��+��+��+ �+��*�#+ B�2% ! �+�2$-��-!,� 3 )
�+�$A!��<+ *��*�#+ &�A+�6��8�+���!A+�+�2$-��-!,��-3�!4�B�
 � � �B&� ) 75.0, 33.4, 25.0, 18.2 3 ) 14.8 �+� <+�*� �.9�
�+�2$-��-!,��*:��-% +�$+2%�06�B3�A �+!)3����B&� 3�B�+�0�3�� 
�,�2&�6&!- 4��2�/:&�*��A!� �*��+�+��-9 6


!�!��#-  6 �<+�!�3 )�B&� )�&��1B�?!�!*�4���/:&�+( �<+3���+�� �+��*�#+ 3 )�>����)�+�
                 

  �0��              ���!�� ��!� �*��	%.��!��!���!�
����!� � ��!�!� � ��!��� �!	�! �3�(��� (�#��#�"
 �/!� �� ��! ���

2548 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 3 (75.0) 1 (25.0) 4 (100.0)

2549 1 (8.3) 5 (41.7) 2 (16.6) 0 (0.0) 4 (33.4) 0 (0.0) 12 (100.0)

2550 3 (18.7) 6 (37.5) 1 (6.3) 0 (0.0) 4 (25.0) 2 (12.5) 16 (100.0)

2551 2 (9.1) 3 (13.6) 5 (22.7) 2 (9.1) 4 (18.2) 6 (27.3) 22 (100.0)

2552 1 (3.7) 0 (0.0) 1 (3.7) 0 (0.0) 4 (14.8) 21 (77.8) 27 (100.0)

(�
 7 (8.6) 14 (17.3) 9 (11.1) 2 (2.5) 19 (23.5) 30 (37)  81 (100.0)
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 2�/9&�,�+��+3���+��*�%!*� ��!A+�,#�04 �, &0���,��C, 
2����1��C, $04��*� 3 )�+� �-&*��+�+�2$-��-!,��B&� ) 30.8, 42.8, 

11.8, 40.0 3 ) 15.4 �+� <+�*� �+��+��+���-9�*�%!*��,#�04 � 

2����1��C 3 )�+� �B&� ) 15.4, 17.6 3 ) 7.7 �+� <+�*� $A!�
�+��*�#+ B�2% !��2�-�� 2 �*�%!*� �/& �,#�04 � 3 )�+� 3�A )
�*�%!*��,�2�E��B&� ) 3.8 �*��+�+��-9 7


!�!��#- 7 �/!���)���3��������'3�1��� �*��	%.��!� �/!)��
!����!�� ��!)��(�6��!�� ��� 	

� ��� 	 � ��!�!� � ��!��� �!	�! �3�(��� (�#��#�"
 �/!� �� ��! ���

�,#�04 � 1 (3.8) 5 (19.2) 4 (15.4) 1 (3.8) 8 (30.8) 7 (27.0) 26 (100.0)

&0���,��C 0 (0.0) 2 (28.6) 0 (0.0) 0 (0.0) 3 (42.8) 2 (28.6) 7 (100.0)

2����1��C 2 (11.8) 3 (17.6) 3 (17.6) 0 (0.0) 2 (11.8) 7 (41.2) 17 (100.0)

$04��*� 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (40.0) 3 (60.0) 5 (100.0)

�+� 4 (15.4) 4 (15.4) 2 (7.7) 1 (3.8) 4 (15.4) 11 (42.3) 26 (100.0)

(�
 7 (8.6) 14 (17.3) 9 (11.1) 2 (2.5) 19 (23.5) 30 (37.0) 81 (100.0)

 �1B�?!�4��!*�4���/:&�+( �-4���A!��B&� ) 59.2 6�A�-4��
�A!��B&� ) 13.6 3 )6�A�-�+��+��B&� ) 27.2 4���-92�E��A!�
6�B3�A 2�+%!+� 4��2�/:&�*�&/9�7 �,�2�/:&2&�6&!- 4��2�-9�!�*�
�&� 4���-92�,��+��+�3�B�+&�A+��0�3�� 3 )!*�4��2�-�� (non 

tuberculosis mycobacterium tuberculosis) �B&� ) 14.3, 18.5,

14.8, 4.9, 4.9 3 ) 1.1 �+� <+�*� �D��*�2$-9���A&�+�2�,�!*�4�� 

6�B3�A �1B$*��*$!*�4�� �1B�-92���B&��*�5�2�/&��<+ �1B�-92���,��+
2$��,� ���A+��B+!  �1B�-9&�1A�+�3��6��V��A+ �0� +���-9�
,�*�,
�+�5�4����+�+  3 )�1B�<+�+�5�4��$�*�%,� �.9��1B�?!��-9�-�D��*�
2$-9�����B&� ) 75.3 �1B�?!��-96�A�-�D��*�2$-9�� ���B&� ) 7.4 �&�
�*:�6�A�-�+��+��D��*�2$-9�� �B&� ) 17.3 �*��+�+��-9 8


!�!��#- 8 �/!���)���3��������'3�1��� �*��	%.��!� �/!)��
!�*���2�� �5�� �(�#-�� �!�
"	(�%.�(��,��# 

*���2�� �/!��� (�3����) �5�� �(�#-�� �/!��� (�3����) (�%.�(��,��# �/!��� (�3����)

�-4���A!� 48 (59.2) �- 6 1(75.3) �,�2�/:& 12 (14.8)

6�A�-4���A!� 11 (13.6) 6�A�- 6 (7.4) 6�A�,�2�/:& 69 (85.2)

6�A�+��+� 22  (27.2 ) 6�A�+��+� 14 (17.3)

 �<+�!���*:��-9�1B�?!�2�B+�+�*��+��*�#+$1�$0� 3 &*��*�3�� 

6�B3�A 11-20 ��*:� �&� ��+ 1-10 ��*:� 3 ) 41-50 ��*:� �,�2�E�
�B&� ) 30.9, 19.8 3 ) 12.3 �+� <+�*� �1B�?!�2���&��*��*�#+
�*!5�4����+�+  �B&� ) 43.2 4��$A!�5%	A�)�&�6�A2�,� 3 !*� 

3 )�)�)2! +5��+��*�#+!*�4���/:&�+( 3 &*��*�$1�$0�2�E�2! +
�+� 13-18 2�/&� �&� ��+2�E�� 0A��-9&�1A�)%!A+��+��*�#+�+� 

1-6 2�/&�  3 )�+�  7-12 2�/&� �,�2�E��B&� ) 25.9, 24.7 3 ) 
19.8 �+� <+�*�  �*��+�+��-9 9
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!�!��#- 10  �/!���)���3��������'3�1��� �*��	%.��!� �/!)��
!��!��'��&��#- )�����!�� ��!

�!��'��&��#-    ���!�� ��!� �*��	%.��!��!���!�
 � ��!�!� � ��!��� �!	�! �3�(��� (�#��#�"
 �/!� �� ��! ���
$1� 4 (7.8) 8 (15.7) 6 (11.8) 1 (1.9) 13 (25.5) 19 (37.3) 51 (100.0)

6�A$1� 1 (10.0) 3 (30.0) 2 (20.0) 1 (10.0) 0 (0.0) 3 (30.0) 10 (100.0)

6�A�+��+� 2 (10.0) 3 (15.0) 1 (5.0) 0 (0.0) 6 (30.0) 8 (40.0) 20 (100.0)

��� 7 (8.6) 14 (17.3) 9 (11.1) 2 (2.5) 19 (23.5) 30 (37.0) 81 (100.0)


!�!��#- 9  �/!���)���3��������'3�1��� �*��	%.��!��!���!� �/!)��
!��/!����� .��#-�!*����!�!� �!����� ��!
 +�*����!�!� )������(��!����!�� ��!� �*��	%.��!��!���!�

�/!����� .��#-�! �/!��� �/!����� .��#-��� �/!��� ����(��! �/!���
*����!�!� (�3����) *����!�!� (�3����) ����!�� ��! (�3����)

 1 - 10  ��*:� 16 (19.8) 6�A2���&� 20 (24.7) 1-6    2�/&�* 20 (24.7)

11 - 20  ��*:� 25 (30.9) 2���&� 35 (43.2) 7-12   2�/&�* 16 (19.8)

21 - 30  ��*:� 9 (11.1) - 1 !*� 13 (16.0) 13-18 2�/&� 21 (25.9)

31 - 40  ��*:� 9 (11.1)  - 2 !*� 12 (14.8) 19-24 2�/&� 14 (17.3)

41 - 50  ��*:� 10 (12.3)  - 3 !*� 6 (7.4) 25-30 2�/&� 3 (3.7)

51 - 60  ��*:� 3 (3.7) - 5 !*� 2 (2.5) 31-36 2�/&� 3 (3.7)

61 - 100  ��*:� 8 (9.9) - 10 !*� 2 (2.5) 37-60 2�/&� 3 (3.7)

6�A�+��+� 1 (1.2) 6�A�+��+� 26 (32.1) 6�A�+��+� 1 (1.2)

��!�(�
&    * 2�E�� 0A��1B�?!��-9�<+ *��*�#+!*�4���/:&�+% +���+� �-�)�)2! +�+��1A�/&( 18-24 2�/&�4, 7

 $<+%�*��1B�?!��-9$1��0%�-9�<+ *��*�#+�B&� ) 37.3 �*�#+$<+2�8�
�.9���)�&��B!��*�#+%+� 3 )�*�#+��� �B&� ) 7.8 3 ) 15.7 �-9
�*�#+6�A%+�2�/9&��+�2$-��-!,��)%!A+��+��*�#+ �+��+��+ 3 )
�*�#+ B�2% ! �B&� ) 25.5, 11.8 3 ) 1.9 �+� <+�*� �1B�?!��-9

6�A$1��0%�-9�<+ *��*�#+�B&� ) 30.0 �*�#+$<+2�8��.9���)�&��B!�
�+��*�#+%+�3 )�*�#+��� �B&� ) 10.0 3 ) 30.0 �-9�*�#+
6�A%+�2��+)�*�#+ B�2% ! 3 )�+��+ �B&� ) 20.0 3 ) 10.0 �+�
 <+�*� 3�A6�A���+�2$-��-!,�5��1B�?!��-96�A$1��0%�-9 �*��+�+��-9 10

�"�!��4   
 �+�".�#+$�+��+��C!*�4���/:&�+% +���+���*:��-: 
6�B�,��+���)!*�,3 )�+�$/��B��B&�1 2�E�6�&�A+��+� <+�+� 

2�/9&��+�5��A!��> �.". 2548-2550  �*�6�A�-�+��*��)���+�
�+��+�!*�4���/:&�+% +���+�3 )5�&�-��-9�A+��+��)2�"6��
�*�6�A�-�)���+��+��+�!*�4���/:&�+% +���+��-92�E��+���+�
2�-�!�*� $<+%�*��+�2%�/&�&� A+�2�,9��<+2�,��+��*��)���+�

�.:��)2�-��3 )�+��+�!*�4���/:&�+% +���+�5��> �.". 2551 

�A&�+5��> �.". 2552 6�B�+��+�&�A+�2�E��)���*:���)2�"�+�
�+���+�����!��0�4�� �*��*:� �+��,��+��1B�?!�5��+�".�#+�-:
��!A+�-�1B�?!��B&� ) 9.0 �-96�A6�B2�B+$1A�)���+��.:��)2�-���*�#+ 
3 )�+��+��+��*�6�A����B!� 2�/9&��+��-�B&�1 % +�$A!��-9�*�
6�A�-�+��+��+� 2�B+%�B+�-9�*�6�A2�B+5��<+�<+�*��!+�!*�4���/:&�+
% +���+��-9�1��B&� �1B�?!��+�$A!�6�A6�B!,�,��*�3 )�*�#+4��
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5��+�2�/9&��A&�*��+��B&�1 5��)���&���)2�"�A&6�
 �B&�1 �B+�$*����-9$<+�*	 �1 B�?!�$A!��+�2�E�2�"�+�  
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�.� 2 �> �1B�?!�2�/&��*:�%���B&�2�,��+��+4����+�+ �+��!A+ 
10-50 ��*:� �+��+��+4����+�+ �.� 60-100 ��*:� 5��A!�2! +�-9
2�8��?!��*:�6�A�-�+��<+ 6�A�-�+�6�B 6�A�-�A+2�,��+� �!��.�6�A�-�A+
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3�B�+�0�3�� 2�A� �+�&� �*�&*�2$� � 0A�&+�+�$�-2!��&%C�$*�
�B&��&��*�#+5�4����+�+  � �+��*�#+$<+2�8��<9+ �-�+�2$-�
�-!,�3 )�+��+$1� �B&�B����-9$<+�*	 �/& �1B�?!��-9 B�2% !% *�
�+��*�#+�B!��+!*�4��3�!�-9$&� �1B�?!��-9�+��+��*�#+�+3�!
�-9$&��)2�E�� 0 A�2$-9���A&�+�2�,�!*�4���/:&�+&�A+��0�3��1,7 

(Extensively multi drug resistance tuberculosis: XDR-TB) 

�.9��-4&�+$2$-��-!,�$1�3 )3��A��)�+�2�/:&�-9�0�3��5%B$*��� &*�
2�E�� �+�+��D��*��+�$*���3 )2"�#��,��&����+����-9
6�A$+�+���*�#+!*�4��5%B%+�3 )� +�2�E�!*�4���/:&�+5��-9$0� 

�1B�?!��A+��B+!1 $A!�5%	A6�A�-�*����)�+�� 6�A�-$,��,5��+��*�#+
��+�+ 3 )6�A$+�+��2�B+�.��)���+��13 �*�#+�-9�A&2�/9&��&�
��)2�"10 &*�6�B3�A�+��,��+�2�-9���B+� �+��<+�*��+��,��+4��
2�B+%�B+�-9$+�+��$0� %�/&&+$+$�*���-9�A+��+�&��� �+���!�
2$�%)�+�2���C �+���!��+�%B&��
,�*�,�+��-9�<+2�E� �+�2�@+
�)!*��+!)3����B&��A+�7 �.9��1B�?!�3 )��&���*!�*:���6��3 )
�A+��B+!�A+��B&�&�1A�A!��)���*�5�$*��� 3 )3���*��+�)�A+5�B
�A+��&���&���*!�)%!A+��+��*�#+ &*�2�/9&��+�+��!+��+��� 

�+�!A+��+� 3 )�-�+!)3����B&� �B&�2��,	�!+��0��C�*:��B+�
�A+��+�  �,�5� 3 )$*���  3�A�+��13 �*�#+5��D��0�*�2�E��+�
�*�#+�+��A+��+� �*�6�A���)���+��13 �A!�2% /&�+�$*��� 

�&��+��+�$�2��+)%C3��2�8���2�E���*:���+!2�A+�*:�7  �*�
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�+�$*���3 )2$�,��!+�2�B�3�8�5%B3�A�1B�?!�3 )��&���*!5%B�*�#+
$<+2�8� �.9��-�!+�$<+�*	�-� ��)���A&$*���5�!��!B+� 5��+� �
�+�3��A��)�+�2�/:&!*�4���-:�A&6�
 �B&2$�&3�)5��+�!,�*���*:��A&6� �!��<+�+�".�#+�)�+�
!,��+$*���2�/9&��+��D��*��+�$*����+��1B�?!�3 )��&���*!
�-9�-� �A&�+��*�#+!*�4���/:&�+% +���+� 4��!,�-�+�!,�*�2�,�
�0��+� 3 )".�#+�+�)�+�$*����&��1B�?!�2�/9&2�E��D��*��<+2�B+
5��+�".�#+!,�*�2�,�&�+��2�/9&%+3�!�+��+��<+%���4��+�
�+��A!�2% /&�+�$*���3�A�1B�?!�!*�4���/:&�+% +���+�5��/:��-9
�+�2%�/&�&� A+��A&6�

�"

"��������!�
 �&�&��0� �+�3���C�0��,�*� 2�#��2��,	 �0��0	2�,�
� *��A!� $<+�*�!*�4�� �+�3���C$��1��C �*�$0�$!*$�,�0  

4����+�+ �0���,��+� ��. 3���C%	,�2���!��� �.9��*"�- "1��C
!*�4���) + "+$��+�+��C ��. �+�3���C"0�$,��,; ����+�04��*� 

�1B�A!�"+$��+�+��C ��. ���0� 4&�) �&�"+$��+�+��C ��. �*��,���C 
$,�$0��� �1B�A!�"+$��+�+��C ��.����- ����0��+ �C �%+!,��+ *�
�2�"!� �+�3���C"*��,;�*� 6���%+���#C $<+�*��+��@&��*�
�!��0�4���-9 9 2�B+%�B+�-9� ,�,�!*�4�� 3 )�1B2�-9�!�B&��0��A+�
�+�4����+�+ "1��C�*9!6� 3 )�0��� �/:��-9��!��+��+���)��!�
$+�+��$0�2�� 17
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Abstract:  Pimnumyen N, Siripornpibul T. Situation analysis of multidrug resistant tuberculosis in the lower northern of 

thailand. Thai J Tuberc Chest Dis Crit care 2101; 31 : 62-70. 

Ofce of Disease Prevention and Control region 9th Pisanulok. Ministry of Public Health.
This retrospective descriptive study is conducted to analyze the situation of multi-drug resistance tuberculosis (MDR-TB) 

in the lower north of Thailand between 2005 and 2009. The purposes of this study are to analyze the MDR-TB situation in 

the lower north region of Thailand and to study implementation of the MDR-TB control and its treatment in the lower north 

region of Thailand under the National Tuberculosis Program. 

Methodology: The preliminary study is done to study the secondary data regarding the MDR-TB treatment history from 

O.P.D cards, tuberculosis records and reports from 46 hospitals in lower north region of Thailand under the Ministry of Public 

Health, Thailand.  

Findings: In the North region of Thailand, 91% of MDR-TB patients are registered. From these registered patients, 69.1% are 

male and 30.9% are female. The majority of these registered patients are Thais (87.7%) who hold Thai identication cards. 

These patients come from ve provinces which are Phitsanulok (32.1%), Uttaradit (6.2%), Phetchabun (21.0%), Sukhothai 

(8.6%) and Tak (32.1%). 

  With regard to the social factors, the majority of the patients (67.4%) are married. Some 48.1% of the patients have 

miscellaneous jobs and the other 32.1% are unemployed. The average age is 44 with the youngest age and the oldest age 

at 19 and 71. The type of MDR-TB cases can be classied as the re-treatment failure (30.9%) and the rst treatment failure 

patients (21.0%). For about ve years of treatment, the success rate of treatment is only 25.9% (calculated from the cured 

rate of 8.6% and the completed treatment of 17.3%) while the non success can be classied from default (11.1%), failure 

(2.5%), deceased (23.5%) and on treatment (37%). Phitsanulok has the highest mortality and default rates. 

 The majority of the MDR-TB cases (59.2%) have other complications which are diabetics (18.5%), chronic diseases 

(18.5%), and HIV infection (14.8%). The majority of the cases (63.0%) are smokers. From these cases, 16.1% of smokers 

die during treatment while the non-smokers have survived. The frequencies of hospital visit among cases (65.4%) are 11 to 

50 times. Some 43.2% of cases are hospital admit and long treatment period between 12 and 24 months. The major nding 

shows that 6.2% of the cases with failure and default treatment resulting after second line drugs treatment have become the 

high-risk cases for XDR-TB infection, which is highly contagious with high mortality rate.

Conclusions: The causes for failed treatment are found to be social factors. The means and treatment guideline and social 

assistance for MDR-TB patients are urgently needed for the cases with failure and default treatments. The qualitative study 

on social epidemiology and social burden are recommended in order to seek for policy identication for social welfare for the 

MDR-TB patients in lower north region of Thailand.  
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�#� mammalian tissue �9&0��65&-�&$�#��(-	��:-�3�-�*#��&� 
ADA �$�(��'�&�!,�-�3��9#�2 .�$�#��&��(5�%���1�90��,9�7��
��$-�� rheumatoid pleuritis, systemic lupus erythematosus 

-�<��9�
 �&������'�'��%��%�/���&�"9#���'�%�'�&���$�(5�(4!�&�%�
/������#�1�9�%
�&��%�-��(4���'�(�&����� ADA �&��'�(�&�
�&���&��#� Giusti -�<��'�(�&������9��-��*4#������'-��&$":
#%�/��%�'-�*4#�#��%��&��&���&�0��&�����+��+��&����&�
�����'-��&$":.�$-�'4���&����-�3�0��&�##����&�"9#���'�%�'
�&�	)4�-�<��&�-�*#�#(��'�("�)4��(40�9.���'�(�&��&���&��#� Giusti 

1�93  �%��%5��&���&�'��'�'� !�&�%�/������#� �)�1�9�)� &�'�%� 

�&��)� &-��(��-�(���&�����"&-#�1	�:  ADA /���'�(�&���&� 

Giusti .�$�'�(����/��-��*4#������'-��&$":#%�/��%�' Olympus 

Au-400 0��65&-�&$�#� �(�%��+��$!��:-�*4#�)� &��&�!%��%��:
�$"�8&� 2 �'�(�(5 .�$�6&���&��)� &�&0�9��$/���:0��&��%
�&�&�
�8#1� !���'�&��&��)� &0���%5��(5�*# �&������'-��&$": ADA 

�9���'�(�&��&���&��#� Giusti �%��'�(�����9��-��*4#��'-��&$":
#%�/��%�' Olympus Au-400 �(��&�!%��%��:�%� !&�&��.��
�'�( Giusti 1�9 ��+8��%�#�8&��*# !'4�!8������(4-�<��65&-�&$�#��&�
�,9�7���#�.�$�,9�7��0�!�&�%�/������#� �6&��� 128 �&��6&
�&�6&���"&�8& normal distribution .�$��&�!%��%��:�$"�8&� 
2 �'�(�8#1�

���	!
�����)
 -�*4#�)� &��&�!%��%��:�&������'-��&$": ADA   �$"�8&�
�'�(�&��&���&��#� Giusti �%��'�( �����9��-��*4#�#%�/��%�' 
Olympus Au-400 

����!#���������
 �&��)� &��%5��(5-�<��&��)� &-�'����#� ��+8��%�#�8&�
1�9.�8 !'4�!8������(4-�<��65&-�&$�#���,9�7���6&��� 128 �&� -�*#�
�%�#�8&�/���'�(-�3�!'4�!8������+��&��(4.���:!�!%�-�<��%�/��-�*4#
"+9��#�!8������&�%�"9#���'�%�'�&���&�'��'�'� -��*4#��*#�(40�9
0��&��'�%�1�9.�8 -��*4#������'-��&$": spectrophotometer .�$ 
-��*4#������'-��&$":#%�/��%�' Olympus Au-400

����&�"�����������             
 1. !+ 8��%�#�8&�/���'�(-�*#��%�#�8&��+��&��(4-�<�!'4�!8�
�����&��65&-�&$�#��%5�"��  128 �&� �6& ���(41�9�&��&�����
�'-��&$": ADA �9���'�( Giusti �&�6&���"&�8& normal distribu-

tion (-"�*# N=66) Set �&�&�'-�#�:�&� pack insert �#���' %� 

(slope = 1.35 .�$ 4.00) 0�-��*4#������'-��&$": Olympus 

Au-400 (!%��&": �(4 1)

 2. �6&���(41�9�&��9# 1 (N=66, Giusti ) �%��'�(�����9��
-��*4#������'-��&$":#%�/��%�' �&�6&���"&�8& slope .�$ 
intercept -�*4#0"9�8&�&�-��*4#� Olympus Au-400 0��9-�(���%��'�( 
gold standard (Giusti) /��0�9!,���&�/��.��� excel ���%��:
0"�8 �*# slope -�8&�%� 0.9733 .�$ intercept -�8&�%� 1.4069 

(!%��&": �(4 2)

 3. ��%�-�(���8& slope .�$ intercept �(41�9-�*4#0"91�9�8&�(4
0��9-�(���8& slope .�$ intercept �&� pack 

insert �#���' %� ���%��: -�8&�%� 1.31 .�$  5.40

 4. set parameter ��-��*4#� Olympus Au-400 /��0�9�8& 
slope  .�$ intercept 0"�8 (1.31 .�$  5.40) 

 5. �6&!'4�!8������+�-�'��&����	65&�&�-��*4#� Olympus 

Au-400 -��(��-�(���%��'�( Giusti �6&���(41�9�&��&�����	65&
�&�6&����9��/��.���!6&-�3��,� (pair sample t-test) (!%��&":
�(4 3)
 �&��&�&��(4 1 ���#��&�"&�8& Normal distribution �#�
�8&�&������'-��&$": ADA �9���'�( Giusti ���8&�8& Asymp. Sig

(2-tailed) �&���8& 0.05
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����������
 �&��&�&��(4 2 .!���8&��&�!%��%��:�$"�8&��&�����
�'-��&$":�9���'�( Giusti .�$�'�(�����9��-��*4#� Olympus 

Au-400 ���8&�%5� 2 �'�(�(��&�!%��%��:�%�#�8&��(�%�!6&�%
�(4�8&
P = .953  !&�&���6&�'�(�����9��-��*4#� Olmpus Au-400 �&
.���'�( Giusti 1�9.

�����
�% 2 #��������������)����'������ Giusti #�� ���������(��"�� %�� Olympus Au-400 Paired Samples t-test 

�����
�% 1 #�������� Normal distribution ����'�
�%$�(������� Giusti  

   MANUAL2 AU4002
 N  66 66
 Normal Parameters Mean 66.3254 66.3806
  Std.  48.37796 47.86689
  Deviation
 Most Extreme  Absolute .145 .143
 Differences
  Positive .145 .143
  Negative -.136 -.133
 Kolmogorov-Smirnov Z  1.189 1.169
  Asymp. Sig. (2-tailed)  .118 .130

   Mean N Std. Deviation Std. Error Mean
 Pair 1 MANUAL2 66.3254 66 48.37796 5.91031
   AU4002 66.3806 66 47.86689 5.84787

Paired Samples T-Test   
    Paired      t df P
   Differences       
   Mean Std.  Std.  95% Condence
    Deviation Error  Interval of the
     Mean Difference
      Lower Upper
 Pair 1 MANUAL2  -.0552 7.66365 .93626 -1.9245 1.8141 -.059 66 .953
  - AU4002

��!
#��������)����������
     �&����� ADA !&�&��0�9-�<��&������%���#�0�-�*5#��9�
!6&"�%��65&0�-�*4#"+9��#��(41�8��&�!&-"�+�9#�,��(41�9!&�&��-�<�
.���&��&�����-�'4�-�'�/��-��&$�&�0�9-�3�-�&$-�*4#"+9��#�
-�*4#�6&�&�-�&$-�*5#.�$!8������&��+���&�'�'��&�8#1�4  .�$
�8���*��%��8&1�80�8�%�/��-�*4#"+9��#�1�9/��-��&$��+8��(4�&�-�&$
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-�*5#.�$!8������&��+���&�'�'��&1�8�*��%��&���-�*5#�%�/��5  

�&��'�'��%�/��0�9-�3�-�&$-�*4#"+9��#�-�*4#�6&�&�-�&$-�*5#.�$!8�
�����&��+���&�'�'��&!&�&���'�'��%��%�/���#�-�*4#"+9��#�
1�9�9#��$ 86 .�$�9&�8���%��&�-�&$-�*5#�&��65&0�-�*4#"+9��#�
.�$-!�"$!&�&���*��%��&���-�*5#�%�/��1�9!,��)��9#��$ 90 6  

�&�-�'��65&0�-�*4#"+9��#��&�-�*5#�%�/��-�<���'��'�&.�� delayed 

hypersensitivity reaction �#�-	��:��'� lymphocytes 	)4�"�%4� 
lymphokines !&�&����$�+9�-	��:��'� macrophages �6&0"9
!&�&���8&-�*5#/��1�9�(�)5� �&��(4���$�%� ADA !,��)5��&��65&0�
-�*4#"+9���#�.!���8&�(�&��'�-�*5#�65&0�-�*4#"+9��#��(4-�'��&�-�*5#
�%�/��  

 �$�%� ADA -�'��&� proliferation .�$ differentiation 

�#�-	��: lymphocytes /��-��&$#�8&��'4� T lymphocytes �&�
-�'4��#��$�%� ADA ��0��&�$�'�-�*5#��'� live intracellular 

microorganisms 0�-	��: .�$0�9-�<��%��%��$�%��,�'�+9��%���'�
-	��:/��-��&$ T lymphocytes �&�0�9�$�%� ADA 0��&��'�'��%�
�65&0�-�*4#"+9��#��(4-�'��&�-�*5#�%�/�� �(��&�1� �9#��$ 90 �)� 
100  .�$��&��6&-�&$�9#��$ 89 �)� 100 7  

 �&������%��$�%� ADA -�<��'�(�(4�8&� �8&0�9�8&�1�8!,�.�$
!&�&��0�9�����&��65&0��8&��&��"�&���'�.�$�&������%�
/��0�9-��*4#��*#�%���&�-�9��#�.!�-�<��'�(�(41�9�%���&��'��
/��0�9�'�(�#� Giusti8  �8&�(4-"�&$!�0��&��'�'��%��%�/���#�-�*4#
"+9��#� �*# 47 �)� 60 U/L9  0�!�&�%�/������#��*#�8&�&���8&
"�*#-�8&�%� 60 U/L2 -�<��8&�(4-"�&$!�0��&��'�'��%��%�/��
�#�-�*4#"+9��#�

 �&��&��)� &0���%5��(5���#��&������'-��&$":0��%5� 2 �'�( 
���8&�'�(�����9��-��*4#�#%�/��%�' Olympus Au-400 !&�&���6&
�&.���'�( manual (Guisti) 1�9 �#��&��(5�%��(�;��%�#*4�2�(4#&�
�6&0"9�(���8#�&��)� &1�9 -�8� ��&��8&��%��#�-��&�(4�,9�'�%�1�9
�6&�&������'-��&$":0��%5� 2 �'�( -�*4#��&��,9�'�%��9#�0�9-��&0�
�&��6&��� �'-��&$":�9#�,��8#��(4�$�6&!'4�!8�����	65&/���'�(����
�9��-��*4#�#%�/��%�'  .�$0��&��'�%�0���%5��8#1�#&��$�6&�&��'�%�
0�-�*4#� ���#�!�&�$.���9#��(4�8&��%��#�!'4�!8������8#��(4�$
�6&1������'-��&$": .�$�(�&��&�/�� Miller .�$��$!&�&��
�6&0"9�$�%� ADA �#��65&0��-�*4#"+9��#���!�&�-�'�0�#+�"�,�'
"9#�1�9�&��)� 3 !%��&":/��1�8�9#�-�3�0��,9-�3�"�*#-�3�0��8#�
.�8.�3� /���&�-�'�!&� glycerol .�$ ethylene glycol "�*#0�9
!&� glycerol .�$ sodium sulfate10 	)4��9&1�9���(.�$���&�
�'-��&$":1�8���&�������&������9��-��*4#������'-��&$":
#%�/��%�'�$1�9�6&�9#�,�1�0�90��&��&�.���&�!8�!'4�!8������&�
"�8���&��&��#�	)4�#&��(�;
"&0��&�����+�!�&�.���9#�
0"9-"�&$!�.�$0�9-��&"�&��%��8#�1�9�%��&�����.�$����)�
�&��%
�&�&�-�3�!'4�!8������&�"#�,9�7��0�!�&�%�/������#�
-#��9��

���������
�����
       ��$�,9�'�%��#�#���$�+�  �&�.���: #�+�& �%5��&����� 

"%�"�9&��+8��&���&�'�'��&  ��$�����&��'�%�0����#�!�&�%�
/������#� .�$-�9&"�9&�(4 .���: ��&�&� -�9&"�9&�(40���+8��&�
��&�'�'��& !�&�%�/������#��+��8&��(4!�%�!�+�0"9�&��6&-�'�
�&��'�%���%5��(5!6&-�3��+�8��1�9#�8&��(�'4�
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Abstract:  Chaiwat W, Pradabhin S, Ratanapongporn S, Chuchotitaworn  C. Comparative study of pleural uid from suspected 

pulmonary tuberculosis cases by Giusti standard colorimetric test compare to Olympus Au-400 automated system.

Thai J Tuberc Chest Dis Crit Card 2010; 31: 71-75.

Chest Disease Institute, Department of Medical Services, Ministry of Public Health.
Objective:  To compare results of adenosine deaminase activity in pleural uid from suspected pulmonary tuberculosis 

by new automated machine (Olympus Au-400) and gold standard colorimetric test originate by Giusti which was popular 

and  performed by many laboratories.                 

Materials and Methods: This experimental study was performed in 66 suspected pulmonary tuberculosis (66 cases from

128 cases were eligible to perform normal distribution). Pleural uid from individual was separated to adenosine 

deaminase activity tests by both automated machine and colorimetric test (Giusti). 

Results: Both methods correlate well at signicant level 0.953. 

Conclusion: Automated machine was a simple, easy to standardize, low cost and less labor intensive than standard method 

described by Giusti. It can be used as screening test in clinics.

of enzymatic analysis. New York, NY: Academic Press, 1974; 
1092-9.

9.   Ungerer JPJ, Oosthuizen HM, Retief JH, et al. Signicance of 
adenosine.deaminase activity and its isoenzymes in tuberculous 

effusions. Chest 1994; 106:33g7.
10.  Miller KD, Barnette R, Light RW. Stability of adenosine deaminase 

during transportation. Chest 2004; 126:1933g7.



!"

���������������������������!

�%�#�� ��"�%����!��$�����
	�&!��$!"##$!
%&'()*)+!!
 �������������������


��
�
��!�����
�
!
"	"#!��"	"!
������������

!!!!!!!!!!!!!!!!!!!!!!!!!!!!��������
���������!�
�
���������
	
���
!�
��
������
����

#$%&'()*
! �%��&�$���$3��'3! ,�;��%��&�$�,�&������%! �'�$
�*��# ��9,�)2"�(��%�$���#�%��$� '�&��%/��+8�5���'20�8�$��%��&�&��$�
.��0�8!�$�/!	7 %��$��*9/!�7! "##$! %&'()*)+!�8���&�'�%�
���,�)"�! ,-.!-�8�0�8�����! .���%��������8"�+��%��$� '�&��%�"�
�+8�5��! /�.����%�%� �*����%�%�! /��#!�7%��$��'2! )!�&�*�%��!�(�! /)! &�!%��! !�0�0! "11"! ,�;�,��%! /! ,�)"�! /��4%����+8�5��!
"/!�%�!���7%�$���#�%��$� '�&��%! 7��/!	7,�;�-��!23456!789:;<835!)/!�%�=!0�7����%��&���
&!$!�%�!-�#!)!�%��'�$���#
,�;�!>:?@:A589<:>!9;7BC>9;5=!789:;<AB<45D=!789:;<;9E35>A38:;!0�7���+8�5���'2�'"%�%��*�-����, '��'�&
!!
! �%��(��%�'3�(�- ��/!8,!1���#.���9�"��%�/�8�%��$� '�&�&��$�/��%�
&�
%��%��4%,�&�0��"�.��0�8!�$�/!	7 %��$��*9/!�7!
"##$! %&'()*)+! /�.����%�%� �*����%�%�!�(2�,�;�.��
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$3�-
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"H!,��%��!�0�0!"11"!�(��$��'2!"I!�$��%��!�0�0!"11"! 4%�$�
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,�'���$�0�8!�$�/!	7
%���+�%�!"%�%�0�8!�$�/!	7 %��$��*9/!�7!
"##$!%&'()*)+!"%��'��%��*�-���%���7%,�1��8"�-�#�4%/!8,�&�
�"�"$�, �0�8�%���7%
! /���*7��+8�'2�'��%�, '2���'2�#- ��"%�%��"�.��"�7%��*�-��!
0�8-�7!�+8�'2�'�43%!�$�,�&�!�)"�5���8��.��!)�! ,�%!�%�G! .��!$�/�!
�+8�'2�'�%�#�+�&�*8��$�����7"�! ,�1��(2��'"%�%��%��#����# %�1!

-�# 
�'�'����9I! �+8�5�� 7��!�(2�"%��'"%�%��"�.���"�!�)"
.���%�,�&�!%�/�,�'����$�0�8!�4%/!8�%�!%�/��4%�%��(3�-�#
�$��#,�&��(3�! /JI! �$��%�!�$�"%�%�,�&2�
8��"�0�8!�$�F!�$��$3�
/����',�1�!!%��'0�8 +�!!!%�/�,�1�!!%�/��4%�%�!0""�7%��*�-��!

�$�0�8
'�&��9,�)2"�$��'2!!"/!!,��%��!!"11/



»"·Õè 31 ©ºÑº·Õè 2 àÁÉÒÂ¹-ÁÔ¶Ø¹ÒÂ¹ 2553

77


*4��65&�;"�!�*"1�:
*4��65& ��+�1�:�*4� �:���)� 1�:�(�&��"� �"� 
!�*"0����(�,;0!	:!&��("&�&� !&�0��6&�&� !&�0�-�3�  -�3�.�:�
!�;&"� !�*"�:"��;"� "&-�(��"�:&��+�.�� !�*""&-�(��-�>�-�*"
 

-�>��;� !&����,;�8���("&�&��:&�2 �;&��;�����(��&1���
.���<-�*4"�%��&��%��&/
�
:�� -��&$"&�-�'
�&�$.����;"�
�+�.��  -�:�  �"
"%�- ��+�.��  �$���&�!&�0��;�-!�� 
��- (��(�'�1
;
 �&��'�'��%�.�$�*��%�/��1�;!�%
0!	: &��%��+<0!�: 2009

�)4�-�'
�&�-�*5"1��% 1�;!�%
0!	: H1N1/2009 �;"��&��&�����
swab �&�-�*4"�+��,��:���"!"� (nasopharynx) ��,�!�*"
�"!"�!�%��:"��&� (posterior pharynx) �&��,;�8�� �&��
 "�
.�� Real-time RT-PCR8 -�>��&��
 "��(41
;�%��&�.�$�6&
.�:�,;�("&�&��"�1�;!�%
0!	: :��0!	:1�:�6&-�>��$�;"��
 "�
/��1�;!�%
0!	: &��%��+<0!�: 2009 (A/H1N1) �������+�/�� 

��$-�� !�%�"-��'�&.�$�6&0!;�,;�(4���-�;&�%��&����� 1
;.�: �,;�)4�
�%��%��&�%�"�,:0�/����&�&�-�*4"��&��;"� � %��:&�'
/��1�;!�%
 

 ��(�(����< .�$�,;�(4�(�$���,�'�+;��%�����:"�-�:&�%5�
 "�:&�1��3�&� �,;�8���(4�("&�&�0��;-�(���%��&��'
1�;!�%

0!	: &��%��+<0!�: 2009 ����$1
;�%��&��%��&�&��6&.�$�6&
�"�.���< �)5��%�/����$�6&�%� ��&��+�.���"�"&�&� .�$"%��&
- (4���:""&�&�.����;"� -�*4"��&��&��'�'��%��&��&��:&��%� ( 9 
�(��$/���<0��&��'�'��%��&�
6&-�'��"�/��0����(�,;�8���(4 � %�
�:&�$�("&�&�.����;"��+�.��

�"�#�!�
/!(�"��!�  
 �6&�&��'-��&$!<.�$�������;"�,��;"�!�%��&��&��:&�
�%� (0��,;�8���(4�&�%��&��%��&�(4/����&�&� �+����&�&� -�>�
-��& 3 -
*"� 0��$!�:&��%��(4 1 �'�+�&�� �)� 31  '�!&��  �.�.

2552 �)4��,;�8���+���1
;�%��&��'�'��%��:&-�>�/��1�;!�%
0!	:
 &��%��+<0!�: 2009 (A/H1N1) 
;���'�(�&�����-�*"
 PCR 1
;
����� .�$�("&�&�-!�*4"�!"� �)�1
;�%��&�����-�'4�-�'�
;��
�&��:&��&��&��%� (�'��&

���!�
/!(�"��!�
 0��:��-��&�(4�)��& /����&�&� �+����&�&��(�, ;�8��
�(41
;�%��&��'�'��%��:&-�>�/��1�;!�%
0!	: &��%��+<0!�: 2009 

(A/H1N1) 
;���'�(�&�����-�*"
 PCR �6&��� 91 �&� 0��6&���
�(5�(�, ;� 8���(4�("&�&�!"�-!�*4"� .���<�)��'�&��&0!;1
;�%�
�&��'�'��%�-�'4�-�'�
;���&��:&��%� ( �6&��� 23 �&� �'
-�>��,;�8��
�;"��$ 25.27 �"��,;�8��/��1�;!�%
0!	: &��%��+<0!�: 2009 

�%5�!�

 ��+:��,;�8���(41
;�%��&��'�'��%�
;���&��:&��%� (-�'4�-�'�
-!�:&�(5 .�:�-�>�-���&��6&��� 17 �&� �'
-�>��;"��$ 73.9 

.�$-��!	'��6&��� 6 �&� �'
-�>��;"��$ 26.1 .���%5�!�

-�>��,;�8��-
3� "&�+-��(4� 6.39 �7 /
��,;�8���(4�("&�+�;"��(4 +
-�(�� 
1 �7 .�$"&�+�&��(4 +
�*" 14 �7  :��0!	:-�;&�%��&��%��&�%�-�>�
�,;�8��0� �6&��� 16 �&� �'
-�>��;"��$ 69.56 .�$1
;�%��& 
oseltamivir �%5�!�
 16 �&�

�!�!�
#-  1 �2��'�
 -�,�����'2�0��
#-,
2� ��!��"�"�� ��1!(�4�*��,�2�� 
+��1�!�� ��&3+��1 2009 (A/H1N1) 
2���"�#�!�����
  (�%�
 PCR

 �2��'�  �/!����'2�0�� (�!�) �2����
�6&����,;�8��  23

-��
       - �&�  17 73.9

       - !	'�  6 26.1

"&�+-��(4� (�7)  6.39

��$-���,;�8��
       - �,;�8��0�  16 69.56

       - �,;�8���"�  7 30.44

�&�1
;�%��& Oseltamivir

       - 1
;�%��&  16 69.56 

 - 1�:1
;�%��&  7 30.44
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 ���&��%� (�'�'��%� ���:&  :��0!	:-�>�.�� viral pneu-

monia �6&��� 13 �&� �'
-�>� �;"��$ 56.53 .�$.�� 

�!�!�
#- 2 � ��	�
!�� ��#�"
�!+��'2�0��
#-,
2� ��!��"�"�� ��1!(�4�*��,�2�� 
+��1�!�� ��&3+��1 2009 (A/H1N1)  
2���"�#�!�����
  (�%�
 PCR 
#-,
2� ��!������!�� ��#
�����

 � ��	�
!�� ��#�"
�! �/!����'2�0�� (�!�) �2����
Viral pneumonia  13 56.53

Normal   9 39.13

Subcutaneous emphysema 1 4.34

���    23 100

�!�!�
#- 3 (��#��(
#��� ��	�
!�� ��#�"
�!+���&1�
#-,
2� ��!)��,�1,
2� ��! Oseltamivir 

 � ��	�
!�� ��#�"
�! ,
2� � Oseltamivir ,�1,
2� � Oseltamivir
Viral pneumonia  9 4

Normal   6 3

Subcutaneous emphysema 1 0

normal chest �6&��� 9 �&� �'
-�>��;"��$ 39.13

 /
� �+�.�;��, ;�8��/��1�;!�%
0!	: &��%��+ <0!�: 2009 

(A/H1N1) �(41
;�%��&��'�'��%�
;���&��:&��&��%� (�'��& 0�
/����&�&� �+����&�&� 0��:��-��&�(4�)��& 1�:�("&�&�.����;"�

Impression : bilateral perihilar inltration is suspected viral 

pneumonia or bronchitis

�'�
#- 1 �!��1!�
!�� ��#�"
�!+��'2�0��
#-,
2� ��!��"�"�� �
 
2��,�2�� 
+��1�!�� ��&3+��1 2009 (A/H1N1) )�� 
 viral pneumonia

�(4�+�.��.�$1�:�(�,;�8���&�0
- (��(�'� -�*4"��&��,;�8���("&�&�
1�:�&� �)�.�;�:&�$1�:1
;�%��&�3 &�&��!&�-�>����'-"�1
;

Impression : normal chest

�'�
#- 2 �!��1!�
!�� ��#�"
�!+��'2�0��
#-,
2� ��!��"�"�� �
 
2��,�2�� 
+��1�!�� ��&3+��1 2009 (A/H1N1) )�� 
 normal
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 �"��&��%5��%��(�, ;�8���&�!�)4��(4�(�%���$�&��%� (.��
subcutaneous emphysema, pneumothorax, pneumomedi-

astinum

Case report
 -
3��&�1�� "&�+ 14 �7 "&�(��%�-�(�� �%���$�,��:&� 
�"� ,� �65&!�%� 49 �'/���%�  -�*4"�%��(4 24 �'�+�&�� �.�. 2552 

�;&��&�%��&�%��&�/����&�&�-"��� 
;��"&�&�1�; 37.8 

"��&-��-�(�  1".!;� -�3��"�& 2 �%� 1
;�%��&��'�'��%��:& -�>� 

inuenza due to identied inuenza virus ���:&�,;�8���("&�&�
1"�&�.�$�+�.�� �6&0!;�(��.����;"��*" air leakage .�$1
;�%�
�&��'�'��%��&��&��&��%� (�'��& . 
��%���$ subcutaneous 

emphysema, pneumothorax, pneumomediastinum 1�:�(/��
��$�6&�%� 1�:�(�=��%�- (4���:""&�&�.����;"��&�/���"��&��'

-�*5"1�;!�%
0!	 &��%��+<0!�: 1
;�%��&��%��&
;���& oseltamivir 

75 ��. 0��%��(4 24 �'�+�&�� �.�. 2552 �%��$ 2 ��%5� -�>�-��& 
5 �%� ���&��%��&�,;�8��!&�-�>����' �&�0�-��& 2 �%�!�%��&�
�("&�&�"&�-�'
�&� &-!�+�(4�,;�8���(�,��:&��"��&�.�$�("&�&�
1"�&� 1�:1
;-�'
�&����"��&��'
-�*5"1��% 
 �%���$�&��%� (�'��&�(4�'
���'0��, ;�8���&��(5  1
;.�: 
subcutaneous emphysema -�>��&��'�'��%��&���&�'�'��& 
���:&�( airspace �(4"�,:��&��:" terminal bronchiole �(��&

0!	:��:&���' �:���%��&��6&�&���%��"� bronchioles 
;�� .�$ 
pneumomediastinum �)4��$���:& �("&�&�0� mediastinal space 

�&��&��%� (�'��&�$-!3�-�>�- ;����!�*"- ;�/�;��"�"&�&�0��; 
!�*"�;"��"�- ;�-�*"
0!	: �;&�(�&� mediastinal pleura �$�,�

%�""�1�
;&��;&� -!3�-�>�- ;��&���&��%��"�!%�0� /
��(-�&

6&�"�"&�&�.���$!�:&�- ;��(5�%��"�!%�0� �%���$�(5�$-!3��%

�&�
;&��;&�10

�'�
#- 3  �!��1!�
!�� ��#�"
�!+��'2�0���!��#.  � �
#- 24 
  ����!�� �.�. 2552 ��� ��	� subcutaneous 
  emphysema, pneumothorax, pneumomediastinum
 

�'�
#- 4 �!��1!�
!�� ��#�"
�!+��' 2�0���!��#.  � �
#- 27 
  ����!�� �.�. 2552 ���1!�!�!�
#�$.�
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�"�!�	3 
 -�*4"-��(��-�(���%��&��'�%��"��:&���$-��.�$��$-��-

1�� ���:&�%���$�&��%� (�'��&0��,;�8���(4�'
-�*5"1�;!�%
0!	: &�
�%��+<0!�: 2009 (A/H1N1) �$�(�%���$-�>� patchy consolidation, 

�'�
#- 5 �!��1!�
!�� ��#�"
�!+��'2�0���!��#. (�%-�� �
#- 2 
  ����!�� �.�. 2552 ���1!�!�(�4����"

ground-glass opacities .�$ ground-glass opacities mixed 

with consolidation often bilateral locatd in lower lung zone �)4�
-�>�1�1
;0��,;�8���(4�("&�&��+�.�� 
 -�*4"��&���1��&��'
-�*5"�&�1��% �"��$���&�-
'�!&�0� 
/
��%4�1�0��%���$ interstitial pneumonia �&� virus 0��$�$
.��"&�-!3�-�>�.�� ground-glass !�*" ne reticular pattern 

�;&-�>��&�"&��( airspace consolidation �:��
;���31
; �)4���
�%���$�(4.���:&��&����&��%� (�'��&�"��,;�8��0�/����&�&�
 �+����&�&� �)4� :��0!	:-�>��%���$�(41�:�+�.�� "&�-�*4"�
�&�&���+:��%�"�:&��(�:��"&�+!�*"�=��%��*5��&��(4.���:&��%� 

��&�
 �&��'�'��%�/��1�;!�%
0!	: &��%��+<0!�: 2009 (A/H1N1) 


;���'�(�&��&��%� (�'�'��%� �(��$/���<0��&��'
�&��&�
6&-�'�
�"�/��.�$-�>��&�-�9&�$�%��&�-�'
"&�&�.����;"��(4�+�.�� 0!;
-�>�1��&�.���&��&��%��&-�*4" :���0!;-�'
��&���"
�%�.�:
�,;�8��
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Abstract:  Karnpetch  P*. Chest radiography in inuenza infection patients in Samutprakarn Hospital. Thai J Tuberc Chest Dis 

and Crit Care 2010; 31: 76-81.

* Radiology Department, Samutprakarn Hospitol  Ministry of Public Health.
           The objective of this descriphve studs is to describe the characteristics of radiology in patients with the diagnosis 

of inuenza H1N1 by a positive PCR test method of new u strain, The radiological data were collected in Samutprakan 

Hospital, during 1 June to 31 August 2009 for a period of 3 months. There were 23 cases included into the study. The 

results showed that the radiological characteristics was a viral pneumonia type. Others included subcutaneous emphysema, 

pneumothorax,  and pneumomediastinum.

             Chest radiography is therefore useful in the monitoring the progression of inuenza infection.
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�'��'�
 !)�3���)�1�E��D
%*�*��B*�$*�*��$/��,8$:*�)
4�
��(1�"5��  4�2�A (�=�(�,�0 B�?!�!)�3���*�4%�A��(�*� 

92,000 �*�4���(1�"5�� 2 (��(�*� 29,000 �*��(1�E�
�0B�?!�!)�3���&��,8�,1$�%(��!���1�.9&!)�3�� (Mycobacterium 
tuberculosis)1  !)�3���&�1�E�!)�3���,8$*�*���(�+��A&5��)�
�0B&.8�5�B 2  �0B�?!�!)�3���&��(5&%�.&�*�1&* (&&��&�1$�%(%�.&
�:9* *��,8�,1�.9&!)�3��&&��*  (&&�1$�%(1% A*�,9�(�,1�.9&!)�3��
&�0A   (&&��,8�,��*�4%
A�(�� ��.9�	-8��(5�A$*�*���+��A&5�
�0B&.8�5�B  (&&�1$�%(�,8�,��*�1%�*($��( A&� &�4�&*�*"3  

1�.8&�/�� &.8��,81�B*4���+1!��,8�, (&&�1$�%(�,8�,1�.9&!)�3�� A&�
 &�&�0A2 B!%*�4�1&* (&&�1$�%(1�B*4��&��(�?!�1�E�!)�3��
�&�4�1! *�A&�* �*��@&��)�!)�3���,8�,�,8$/��.&�*��)�#*!)�3��
�B!�$0���*�)�#*!)�3���(�($)9� 6 1�.&� 	-8��(�:*4%B��+�*�1�.9&
!)�3��4��A*��*��0B�?!� � �&�A*��!�1�7! 4,5  &�A*�5��7�*��0B�?!�
!)�3���&��,8�)�5�A5�B�)��*�!+�+��)� &*��(5&%�.&�*�1&* (&&�
1$�%(&&��*3��5�A5�B�@&��)� �:*4%B$+8�2!� B&��&��B*���1�>F&�
�B!� (&&��&�1�.9&!)�3��
 �*��!��/�$+8�2!� B&� %�.&�:*�!*�$(&*�$+8�2!� B&� 

(environmental engineering control) 1�.8& ��*�2��A��(�*�
�&�1�.9&!)�3�� $*�*���(��(�:*5�B3���:*4%B�,�*��A*�1�&*�*"
�,8�, 6  �*��A*1�.9&!)�3��4�&*�*"�B!�2$� ultraviolet 7,8  %�.&�*�
��&�&*�*"�A*�2�A���&� HEPA9  2�A (!+�,�*��:*�!*�$(&*�
$+8�2!� B&��(�,�B&�,�B&1$,�2���A*��)�5�  �(�B&�1 .&�4�B4%B
1%�*($�2 (��(%�)� 1��3�3 �,&�/�*�� *$�A*� )$1�&�C
1�E��!)������,8�0��)
�*�-9��*1�.8&4�B4��A*1�.9&4�&*�*"2 (
�,�*��:*�*�+��)9�4�1��.8&���)�&*�*"1�.8&�A*1�.9&4��B*��)�&*")�  

1��3�3 �,&�/�*�� *$�A*� )$1�&�C �,% )��*�4��*�� A&�
&�/�*��,8�,��(�/�!�2 (&�/�*��,8�,��(�/ �1�B*4�&*�*"��B&�6
�)� 3��4�B1��.8&�� A&�&�/�*�� *$�A*� )$1�&�C	-8��(�:*�*�
3���*�2��3�1 �/ �&��:9*�B!���(�/5��@*10 �*��*�"-�#*4�
%B&��� &���!A*&�/�*�� *$�A*� )$1�&�C$*�*���A*1�.9&5!�)$
5�B% *���+� �!��)9�5!�)$5�B%!)�4%
A�*���0�*  (seasonal 

inuenza) 5�B%!)��� (avian inuenza)11  5�B%!)�4%
A��+� A 2009 

(pandemic inuenza 2009)12  5!�)$3�� SARS (corona virus) 

$*�*���A*1�.9&2���,1�,��,81�E�$*1%�/�&��*��+�1�.9&�,8�/�2�� 
1�A� 1�.9& pseudomonas 1�.9& staphylococcus 1�.9& methicillin 

resistant Staplylococcus aureus 1�.9& enterococci $*�*��
�A*1�.9& aspergillus %�.&�*�:* 1�.9& cladosporium 1�.9& penicillium 

3��&*")�% )��*��&��*�� A&�&�/�*��,8�,��(�/ �2 (&�/�*�

�,8�,��(�/�!�1�B*5�4�&*�*"��B&�6�)� &�/�*��,8�,��(�/�(�0�
 B&��&��B!�3�1 �/ �&��:9*�:*4%B�,�!*�1$�,�� �,8��+1!��+!�&�
1�.9&�A*�6 &�/�*��)9���(�/�!�2 (��(�/ ��(�!��)!�)�2 B!�-�
1&*&(�&��&�5'3��1�� (hydrogen atom) �*��+!1	  C1�.8&
$�B*�3�1 �/ �&��:9* 1�.8&�+!1	  C�0��-�1&*&(�&��&�5'3��1��
&&�5��(1�+��*��)8!�-9��,8�+!1	  C2 (�:*4%B1	  C�*�13 �)�5�A1��
�,�*�"-�#*��($+��+�*��&��*��A*1�.9&!)�3��3��4�B&�/�*�
� *$�A*� )$1�&�C�*�A&� ��(�0B"-�#*�,�!*�$�4��,8�("-�#*
$��/�+�*�!A*&�/�*�� *$�A*� )$1�&�C$*�*�� (1�.9&!)�3��5�B
%�.&5�A 3���*��:*�*�"-�#*4�%B&���+�)�+�*�1�.8&1�E��)9��B�
4��*���$&�$���+�*�

���	"������)
 ��� 1�.8&"-�#*��($+��+�*��&�&�/�*�� *$�A*� )$1�&�C
4��*��A*1�.9&!)�3��$*��)��/C�*���*� H37Rv 2 (1�.9&!)�3��
�,81�*(1 ,9��5�B�*��0B�?!�4�&*%*�1 ,9��1�.9&!)�3��  Middlebrook 

7H10

 ��� 1�.8&"-�#*�(�(1! *�,81�.9&!)�3��$)��)$&�/�*�� *$�A*
� )$1�&�C2 ($*�*���A*1�.9&!)�3��4�&*%*�1 ,9��1�.9&!)�3��5�B
 ��� !)$�/2 (!+�,�*�"-�#*
 ��� �*�"-�#*�,9�:*1�+��*�4�%B&���+�)�+�*�1�.9&!)�3�� 

�*��/ �,!!+��* � /A��*���*�+!+��* $�*�)�3����!�&� ���
�*�2���C
 ��� 1�.9&!)�3��$*��)��/C�*���*� 1�E�$*��)��/C H37Rv 

	-8�1�E�$*��)��/C�*���*��,84�B4��*��*��!��/�� ��$&��!*�5!
�&�1�.9&!)�3�� 

 ��� 1�.9&!)�3��$*��)��/C�,81�*(1 ,9��5�B�*��0B�?!��:*�!� 50 

$*��)��/C�(5�B�)��*���$&�!A*1�E�1�.9&    !)�3�� (M.tuberculosis) 
3��4%B� �!��A&�*���$&� Niacin 2 (�*���$&� antigen 

MPT 64 1�E��!� 1�.9&�,8�:*�*��$&��(�,�%)$1 ��&�%B&���+�)�+
�*� 3���,8�0B�:*�*�"-�#*5�A��*�!A*1�E�1�.9&�&��0B�?!�4�
 ��� 1�.9&$*��)��/C�*���*� H37Rv �(5�B�:*�*���$&�	:9* 
3 ��)9� 2 (1�.9&!)�3���,81�*(5�B�*��0B�?!� �(�:*�*���$&�1�,�� 
1 ��)9�
 ��� 1�.9&!)�3��$*��)��/C�*���*�2 (�,81�*(5�B�*��0B�?!�
	-8��(�:*�*"-�#*�(4�B1�.9&&*�/ 3-4 $)��*%C�,81�*(1 ,9����&*%*� 
Lowenstein-Jensen

 ��� �0�1�.9&�*��(�*� 1 Loopful 4$A �4�% &��� &���+� 

screwed cap ��*� 13 x 100 �+  +1��� (��.) �,8�, 0�2�B!��*� 

3 ��. �:*�!�  5  0� 2 ( 10% Tween 80 ��+�*� 1 %��
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 ��� ��(2��1�.9& (vortex) 4�% &��� &�4%B1�.9&2���)!2 (
1�+��:9*� )8��,8��*"�*�1�.9& 7 �+  + +�� (� .)  �4�% &� 4%B1�E�
$*��(�&�2�!� &� �)9��+9�5!B��(�*� 30 �*�,
 ��� �0�$*��(�&�2�!� &��&�1�.9&�* 3 � . ��)��A*�!*�
�/A�4%B5�B McFarland No.1 2 (1�.&�*��A& � 1 : 100  2 ( 1 : 

10,000

 ��� �0�$*�2�!� &��&�1�.9&�,8��)��!*��/A�2 B! ��+�*�� 
0.1 � . %�� ���&*%*�1 ,9��1�.9& Middlebrook 7H10 1� ,8�
��(�*�1�.9&3��4�B loop �:*5�&��,8�0B&� 37; &�"*1	 1	,�$1�E�
�(�(1! *�*� 48 �)8!3��   1�.8&��$&��*���1�>F&��B!�2���,1�,�
 ��� 1�.9&2�A ($*��)��/C�(1�*(1 ,9��1�.9&4�&*%*�1 ,9��1�.9& 

�:*�!� 5 �*� &*%*�1 ,9��1�.9&
 ��� �:*&*%*�1 ,9��1�.9&1�<�4��0B�,8�,1��.8&�� A&�&�/�*�� *
$�A*� )$1�&�C (�0��,8 1) 1�E��(�(1! * 15 �*�,, 30 �*�,, 45 �*�, 
2 ( 60 �*�, 2 (&*%*�1 ,9��1�.9&�*�$/��B*�1�E�1�.9&�!��/��,8
5�A5�B$)��)$&�/�*�� *$�A*� )$1�&�C
 ��� �:*&*%*�1 ,9��1�.9&�,8$)��)$&�/�*�� *$�A*� )$1�&�C2 (
5�A$)��)$&�/�*�� *$�A*� )$1�&�C5�&��,8�0B&� 37 &�"*1	 1	,�$
�*� 3 $)��*%C2 (&A*�� �*�1�*(1�.9&

������ ���
 4��*�"-�#*�(�(�,8%�-8� 	-8�1�E��*�"-�#*��($+��+�*��&�
&�/�*�� *$�A*� )$1�&�C4��*��A*1�.9&!)�3��$*��)��/C�*���*� 

H37Rv 3���*��:*	:9* 3 ��)9� ��!A*1�.8&1�.9&!)�3��$)��)$&�/�*�
� *$�A*� )$1�&�C1�E��(�(1! * 30 �*�, $*�*���(�A*1�.9&!)�3��
$*��)��/C�*���*�5�B (�*�*��,81) 1�.8&�+$0��C5�B!A*1�.9&!)�3��
$*�*���A*5�B3��&�/�*�� *$�A*� )$1�&�C �-�5�B�:*1�+��*�"-�#*
�A&4��(�(�,8$&�
 �*�"-�#*�(�(�,8$&�1�E��*�"-�#*3��4�B1�.9&!)�3���,81�*(
2��5�B�*��0B�?!�!)�3���:*�!� 50 $*��)��/C 3��� �*�1�*(1�.9&
% )��*�1�.9&!)�3��2�A (�)��/C$)��)$&�/�*�� *$�A*� )$1�&�C
4��(�(�)9�2�A  15-60 �*�, 5�B2$��4��*�*��,8 1 	-8�$*�*��$�/�5�B
!A* �(�(1! *�,8$)��)$&�/�*�� *$�A*� )$1�&�C�,8 15 �*�, $*�*��
�A*1�.9&!)�3��5�B 4  $*��)��/C %�.&�B&� (  8  �(�(1! *�,8$)��)$
&�/�*�� *$�A*� )$1�&�C�,8 30 �*�, $*�*���A*1�.9&!)�3��5�B 
4 $*��)��/C %�.&�B&� ( 8 �(�(1! *�,8$)��)$&�/�*�� *$�A*
� )$1�&�C�,8 45 �*�, $*�*���A*1�.9&!)�3��5�B 9  $*��)��/C %�.&
�B&� ( 18 �(�(1! *�,8$)��)$&�/�*�� *$�A*� )$1�&�C�,8 60 �*�, 
$*�*���A*1�.9&!)�3��5�B 19  $*��)��/C %�.&�B&� ( 38 �,1�.9&
!)�3���:*�!� 14 $*��)��/C %�.&�B&� ( 28 �,81�.8&1�.9&$)��)$&�/�*�

� *$�A*� )$1�&�C�,8 60 �*�, 1�.9&�)�$*�*��1�+�3�5�B2�A�:*�!�
�&��+���&�1�.9&!)�3�� � ��*��(�(1! *�,8$)��)$ (�*�*��,8 2)

������)
 !)�3��1�E�3���+��A&�*��B*�$*�*��$/��,8$:*�)
4�
��(1�"5�� �0B�?!�!)�3��4���(1�"5���)��,�:*�!��*� 2 (
$*�*��2��A��(�*�1�.9&5��)��0B&.8�5�B �:*4%B��(1�"5���)��0�
�)�&�0A4���(1�"�,8�0B�?!��*�4�&)��)��,8 18 �&�3 � !)�3���,8
1�E��D
%*%�.&�)!% )�4��*�2��A��(�*�1�.9&!)�3�� �.&!)�3��
�&� !)�3��1�E�3���+��A&�,8�+��A&�)�3��&*�*"%�.& air-borne 

%�*��!*�!A*�0B�?!�$*�*��2��A��(�*�1�.9&�*�&*�*"3�� (&&�
1$�%(�&��0B�?!��,8�,1�.9&!)�3��&�0A�($*�*��2��A��(�*�5�5�B1�E�
�(�(�*�5� 6 �0B�?!�5�B �*��@&��)��*�2��A��(�*�1�.9&!)�3��
$*�*���(�:*5�B3���*�!+�+��)�!)�3��5�B�!�1�7!4��0B�?!�2 (
1�+8��*��)�#*�0B�?!��B!��*�)�#*!)�3��&�A*��!�1�7! �*�2�(�:*
4%B�0B�?!�$!�%�B*�*�&�*�)�%�.&�<��*��<���0� 1! *5& �*�
1�E��*��@&��)��*�2��A��(�*�1�.9&!)�3���*��0B�?!�5�B1�E�
&�A*��,  &�A*�5��7�*�4���(�,8�0B�?!��)�5�A5�B�)��*�!+�+��)�!A*�?!�
1�E�!)�3���7�)�5�A5�B�@&��)���1&�4��*�2��A��(�*�1�.9&!)�3�� 

	-8��*�5&�*��&��0 B�?!��(2��A��(�*�1�.9&!)�3��&&��*�)�
&*�*"�&�6 �)!�0B�?!�2 ($*�*��2��A��(�*�1�.9&!)�3��5�B 
$�*�(�*��C�)�� A*!1�+��-9�4�$�*��,8�,8�,�0B��%�.&�0B�?!�2&&)�
3��1��*(&�A*��+8�4�$�*���+�*�$*�*��$/� 1�A�3����*�*  

� +�+���!�3���A*�6 3��1��*(4��D��/�)�	-8�$�*���+�*�
$*�*��$/��A*�6 1�B�4%B�*���+�*��,8$(�!�$�*� �+�1��.8&���)�
&*�*" 2 (5�A�,�*��A*�1�&*�*"�,8�,�& �*�2��A��(�*��&�1�.9&
!)�3��4�$�*���+�*�$*�*��$/��(1�E��D
%*�:*4%B�0B�?!�&.8�6
�,85�A5�B�?!�1�E�!)�3��$*�*���(�)�1�.9&!)�3�� 2 (�?!�1�E�
!)�3��5�B �/�� *��$*�*��$/��7�,�!*�1$,8���,8�(�)�1�.9&!)�3��
2 (�?!�1�E�!)�3��1�+8��-9�14 �*���*�4��*��@&��)��*�2��A
��(�*�1�.9&!)�3��4�$+8�2!� B&�$*�*���(��(�:*5�B3��% )�
�*�4%
A6 3 % )��*� �.& % )��*�2�� 5�B2�A �*��A*�1�&*�*" 

(ventilation) 	-8��*��A*�1�&*�*"�(�B&��:*5�B&�A*��B&� 12 1�A* 
�&���+�*�&*�*"�&�%B&��)9�6 (12 air change per hour) 

�,�*�"-�#*��!A*�*��A*�1��&�&*�*"�*������*�+4��-��,8
�,�*�&&�2���,8�,$*�*���(�:*4%B�,�*��A*�1��&�&*�*"$0��-� 
40 1�A*�&���+�*��%B&�5�B15 �*��A*�1��&�&*�*"&*��(4�B 
�*��A*�1�&*�*"�*������*�+%�.&4�B1��.8&��0�&*�*"5�B  % )��*�
�,8$&�1�E��*���&�&*�*"�A*�2�A���&�&*�*"�,8�,��($+��+�*�
$0�4��*���&�&�/�*�4�&*�*" (high efciency particulate air 
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fulter, HEPA lter) 	-8�$*�*����&�&�/�*���*� 0.3 micron 

�,8��($+��+�*��B&� ( 99.9716 �*�4�B1��.8&���&�&*�*" HEPA 

�(�B&�4�B4���+1!�%�.&%B&��,8�<��-��(�,��($+��+�*� 2 (�B&�
�:*�!���($+��+�*��&�1��.8&�!A*$*�*���(��&��:*�!*�$(&*�
�&�&*�*"5�B1�A*�)�%�.&�*��!A* 12 1�A*�&���+�*���&���+1!�
%�.&%B&��<��)9�5�B%�.&5�A  �B&1$,��&��*�4�B1��.8&���&�&*�*" 

HEPA �.&�,1$,���)��*��&1�&�C�)� ��,84�B�0�&*�*" 2 (&*��(
�,�*��)8!�&�2�A� HEPA 3���0 B4�B5�A��*�5�B �&��*��,9�)�
�,�A*5��@* 2 (�*�*�&�2�A���&� HEPA �,8�,�*�*$0� % )��*�
�,8$*�1�E��*��A*1�.9&4�&*�*"3��4�B2$� ultraviolet (UV) 	-8��(
�B&�4�B% &� UV �,8$�B*�2$� UV ��+� C �,8�(5�A1�E�&)���*��A&
��/#�C4��*��A&�(1�7� 2�A&*��(�:*4%B�,�+!%�)�5%�B%�.&�*2��5�B 
�*��A*1�.9&!)�3��3��2$� UV �,�*��+$0��C!A*�,��($+��+�*�7,8  2 (
�,�*�*�0� 2�A2$� UV �(�,�B&�B&�4��*���+�)�+�.& �(�B&��,�!*�
1�B��B��&�2$� UV ��+�*�$0�4��*��A*1�.9&!)�3��	-8�1�E��(�(
%A*��*�% &� UV 5�A�*� �-��:*1�E��B&��:*4%B�,�*�%�/�1!,��
�&�&*�*"�A*��*�,8% &�&�A*��A&1�.8&� �&��*��,94�$�*!(�,8
�,�!*��.9�$)��)��C4�&*�*"$0� �(�:*4%B��($+��+�*�4��*��A*
1�.9&!)�3���&�2$� UV  � � �,�*�"-�#*��!A*4�$�*!(�,8
�,�!*��.9�$)��)��C�B&� ( 85-91 2$� UV �(�A*1�.9& BCG 5�B
1�,���B&� ( 2017 4���(1�"5��3��1� ,8��(�,�!*��.9�$)��)��C
4�&*�*"�B&� ( 70 %�.&$0��!A*18  �)��)9�2$� UV &*��(5�A1%�*($�
�,8�(4�B4���(1�"5��
 �*��A*1�.9&4�&*�*"3��4�B&�/�*�� *$�A*� )$1�&�C1�E�
�!)�����4��*��@&��)��*�2��A��(�*�1�.9& 3��&*")�% )��*�
�&��*�� A&�&�/�*��,8�,��(�/ �2 (&�/�*��,8�,��(�/�!�1�B*5�
4�&*�*"��B&�6�)� &�/�*��,8�,��(�/�(�0� B&��&��B!�3�1 �/ 
�&��:9*�:*4%B�,�!*�1$�,�� �,8��+1!��+!�&�1�.9&�A*�6 &�/�*�
�)9���(�/�!�2 (��(�/ ��(�!��)!�)�2 B!�-�1&*&(�&��&�
5'3��1�� (hydrogen atom) �*��+!1	  C1�.8&$�B*�3�1 �/ �&�
�:9* 1�.8&�+!1	  C�0��-�1&*&(�&��&�5'3��1��&&�5��(1�+�

�*��)8!�-9��,8�+!1	  C2 (�:*4%B1	  C�*� �,�*�"-�#*4�%B&��� &�
��!A*&�/�*�� *$�A*� )$1�&�C$*�*���A*1�.9&5!�)$5�B% *���+�
3��1��*( 1�.9&�,8�A&3���(�*�4���/#�C 1�A� 1�.9&5!�)$5�B%!)�
4%
A 5�B%!)�4%
A�(�*�4%
A��+� A 2009 5!�)$5�B%!)��� 5!�)$
3�� SARS 1�.9& pseudomonas 1�.9& staphylococcus 1�.9& MRSA 

1�.9& enterococci 1�.9&�* aspergillus 1�.9&�* cladosporium 1�.9& 

penicillium 1�E��B�
 �*�"-�#*�,91�E��*�"-�#*2���,8��$&�&�/�*�� *$�A*
� )$1�&�C�)�1�.9&!)�3��2 (��!A*&�/�*�� *$�A*� )$1�&�C
$*�*���A*1�.9&!)�3��4�&*%*�1 ,9��1�.9&4�%B&���+�)�+�*� �(�(
1! *�,82���A*��)�4��*�$)��)$&�/�*�� *$�A*� )$1�&�C�,8�(
�A*1�.9&!)�3��5�B�,�!*�2���A*�4�1�.9&!)�3��2�A ($*��)��/C
�,81�*(2��5�B�*��0B�?!� �,1�.9&!)�3���:*�!� 14 $*��)��/C�,8
5�A$*�*���(�A*1�.9&5�B% )��*�$)��)$&�/�*�� *$�A*� )$1�&�C
�*� 60 �*�, 2�A�B*�+�*��*�:*�!��+���&�1�.9&!)�3���( ��!A* 
�:*�!��&�1�.9&�,2�!3�B��,8 � ��*��(�(1! *�,8$)��)$ �*�
"-�#*�,91�E��*��+$0��C!A*1�.9&!)�3��$*�*���0��A*5�B3��&�/�*�
� *$�A*� )$1�&�C &�A*�5��7�*� $�*�4�%B&���+�)�+�*��,84�B
"-�#*5�A4�A$�*��,81�E���+��*������*�+�&��*�2��A��(�*�
1�.9&!)�3�� 4�&*%*�1 ,9���,8��$&��)9�1�.9&!)�3���(&�0A4�$�*��,8
�,&*%*�$��0��C2 (1%�*($��(1��+
1�+�3� 2�A4�$�*������*�+
1�.9&!)�3���(&�0A4� (&&�1$�%(��*�1 7�	-8�5�A�,$�*�2!� B&�
�,81%�*($�4��*�1��+
1�+�3�	-8�&*��(�:*4%B&�/�*�� *$�A*
� )$1�&�C�A*1�.9&!)�3��5�B�,�!A* &�A*�5��7�*��!��(�,�*�"-�#*
�A&3��4�B$�*��*�"-�#*	-8�1$�.&�1�.9&�*������*�+ 3���:*
�*�"-�#*4�%B&��,8�,�*��A�1�.9&4%B1�E� (&&��&�2 (�A�&�/�*�
� *$�A*� )$1�&�C4%B$)��)$1�.9&2 ("-�#*��($+��+�*�4��*�
�A*1�.9&!)�3�� �&��*��,9�!��(�,�*�"-�#*�-��!*�1�B��B��&�
��(�/&�/�*�� *$�A*� )$1�&�C 2 (�(�(1! *�,81%�*($��,84�B
4��*��A*1�.9&4��!*�1�B��B��&�&�/�*�� *$�A*� )$1�&�C�,8
2���A*��)��A&��,8�(2�(�:*4%B4�B4��*��@&��)��*�2��A��(�*�
1�.9&!)�3���A&5�
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�����
�% 1  2$��� �*�1�*(1�.9&�&�1�.9&!)�3��$*��)��/C�*���*� (H37Rv) 2 (�(�(1! *�,8$)��)$&�/�*�� *$�A*� )$1�&�C

 ���
���
���&�
�%  ����#���
�%��������"��������(�����#���) (��
�)         #�!&���
�"�($�(������)
  15 30 45 60 

 1 1+ - - - 1+

 2 1+ - - - 1+

 3 +50 - - - 2+

�����
�% 2  2$��� �*�1�*(1�.9&�&�1�.9&!)�3��$*��)��/C�,82��5�B�*��0B�?!��:*�!� 50 $*��)��/C2 (�(�(1! *�,8$)��)$&�/�*�
 � *$�A*� )$1�&�C

 �������")
�% ����#���
�%��������"��� #�!&���
�"� ($�(������)
  �����(�����#���) (��
�) (Control)
  15 30 45 60 
  1 +25 +20 - - 1+

  2 1+ 1+ +50 +38 1+

  3 1+ 1+ 1+ +43 1+

 4 +26 +24 +15 +4 1+

 5 +25 +14 +12 - 1+

  6 +24 - - - 1+

  7 1+ 1+ +34 - 2+

 8 +18 +15 +14 - 1+

 9 +25 +14 +10 - 1+

 10 +4 +3 +2 - 1+

 11 1+ +27 +14 - 1+

 12 +42 +27 +16 - 3+

 13 +18 +8 - - 1+

 14 +48 +16 +12 - 1+

 15 +42 +7 +5 - 1+

 16 +22 +3 - - 1+

 17 +12 +8 +7 - 2+

 18 1+ 1+ +12 - 1+

  19 +35 - - - 1+

  20 1+ +38 +22 - 2+

 21 +5 +13 +8 +1 1+

  22 2+ 1+ +50 +30 2+

  23 +5 +5 +3 +2 1+
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�����
�% 2  2$��� �*�1�*(1�.9&�&�1�.9&!)�3��$*��)��/C�,82��5�B�*��0B�?!��:*�!� 50 $*��)��/C2 (�(�(1! *�,8$)��)$&�/�*�
 � *$�A*� )$1�&�C (�A&)

  24 +24 +32 +2 - 1+

  25 +36 +30 +23 - 1+

  26 +3 +2 - - 1+

  27 1+ +40 +36 +15 2+

  28 1+ +46 +45 +4 1+

  29 +2 - - - 2+

 30 1+ 1+ +50 +34 2+

  31 2+ +5 +50 +10 1+

  32 - - - - 1+

  33 - - - - 2+

  34 - - - - 1+

  35 +34 +28 - - 1+

  36 +25 +16 - - 1+

  37 +48 +40 - - 1+

 38 1+ 1+ - - 1+

  39 1+ 1+ 1+ - 2+

  40 - - - - 2+

  41 +5 - - - 1+

  42 2+ 2+ - - 2+

  43 1+ 1+ +36 +2 2+

 44 +12 +10 +7 - 1+

 45 2+ 1+ 1+ +45 2+

 46 2+ 2+ 1+ - 2+

 47 2+ +36 +2 - 2+

 48 1+ +35 +30 +32 1+

 49 +34 1+ - - 1+

 50 +4 +3 +1 +1 1+

+  �)!1 � %�*��-� �:*�!��+���&�1�.9&�,8�-9��B&��!A* 50 �+��
1+  %�*��-� �,�+���&�1�.9&�-9� 51-100 �+��
2+  %�*��-� �,�+���&�1�.9&�-9� 101-200 �+��
3+  %�*��-� �,�+���&�1�.9&�-9� 201-500 �+��
4+  %�*��-� �,�+���&�1�.9&�-9��*��!A* 500 �+��

 �������")
�% ����#���
�%��������"��� #�!&���
�"� ($�(������)
  �����(�����#���) (��
�) (Control)
  15 30 45 60 
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Abstract:  Abstract :  Chuchottaworn C*,  Punyasophan J**.Efciency of plasmacluster in killing culture Mycobacterium 
tuberculosis  on media. Thai J Tuberc Chest Dis Crit Care 2010; 31: 82-89 

*Department of Chest Medicine, **Department of Pathology, Chest Disease Institute.
Prevention of tuberculosis transmission in patientsgs surrounding environment can be acheived by early diagnosis and start-

ing potent short course anti-tuberculosis drugs. And environmental engeneering control could be done ventilation, ultraviolet 

germicidal irradiation and ltered air through HEPA lter. An Innovation of plasmacluster ion generator has been proved to 

be efffective in killing many viruses, bacteria and moulds in the air but there was no study in Mycobacterium tuberculosis.
Objectives:  To study the efciency of plasmacluster ion in killing standard strain (H37Rv)  and  patientsg isolated strains of 

Mycobacterium tuberculosis in laboratory  and  time to kill studied strains.

Methd:  Standard (H37Rv) and 50 patientsg isolated strains of Mycobacterium tuberculosis were tested in tuberculosis 

laboratory, department of Pathology. Standard strain was tested for three time. All strains were prepared as suspension of 

McFarland turbidity  scale N0. 1 and diluted to 1:100 and 1:100,00. The suspensions were inoculated on media and exposed 

to plasmacluster ions  for 15, 30, 45 and 60 minutes.  The control medium was placed in safety carbinet and not exposed 

to plasmacluster ions.  After exposure, all media were continued incubation and reading of growth of Mycobaccterium 
tuberculosis was done after 3 weeks.

Result :   Standard strains (H37Rv) was not grown after 30 minutes exposure to plasmacluster ions.  For patientsg isolated 

strains, Mycobacterium tuberculosis strains  were not grown in 4(8%), 4(8%), 9(18%) and 19(38%) after exposure time of 

15, 30, 45 and 60 minutes respectively. 14 strains were still  able to grow after expose to 60 minutes but the number of 

colonies was decreased.

Conclusion : Plasmacluster ions can kill Mycobacterium tuberculosis on culture media. The ability of plasmacluster ions to 

kill Mycobacterium tuberculosis  in aerosol shoud be  warranted by furthur study.
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¾ÔªÞÒ à¾ªÃºÃÁ

�*����
 1. �:'��%�&���%�&�(/�%�����;�#%2�.�(5�.�(5�
 2. ��1";�'��(�(��&�0�� /�%�'��&� '

_�
��	��

 ���
��
�����,�_�
��	��

 ���
��
�����,�_�
KONG NAMCHAN�

_�
KONG NAMCHAN�
_�
52588545�

_�
52588545�
_�

14�/�10�/�2522�

_�

14�/�10�/�2522�

_�

Age�: 30 year�(�s�)�

_�

Age�: 30 year�(�s�)�

_�

M�

_�

M�

_�

Page�: 1 of 1�

_�

Page�: 1 of 1�

_�
SIRIRAJ HOSPITAL(�OPD�4�)�_�
SIRIRAJ HOSPITAL(�OPD�4�)�_�

CHEST PA�
_�

CHEST PA�
_�

22�/�7�/�2553 11:�52�:�03�
_�

22�/�7�/�2553 11�:�52�:�03�
_�

21874551�

_�

21874551�

_�

IM�: 1001�

_�

IM�: 1001�

_�

W: 1024�

_�

W: 1024�

_�

C: 512�

_�

C: 512�

_�

Z�: 0�.�48 

_�

Z�: 0�.�48 

_�

S�: 303�

_�

S�: 303�

_�

 cm�

_�

 cm�

�������!���� �$
��,            

5258854552588545
Age: 30 year(s)Age: 30 year(s)
14/10/252214/10/2522
MM

Page: 104 of 211Page: 104 of 211
Acq: 3Acq: 3
KVp: 120KVp: 120
mA: 106mA: 106

C HESTC HEST
C hest IV  1.5  B45fC hest IV  1.5  B45f

 30/7/2553 11:22:38 30/7/2553 11:22:38
2188077921880779

ULTRAVIST 370ULTRAVIST 370
LOC : 177LOC : 177
THK: 1.5THK: 1.5

FFSFFS
IV contrastIV contrast

IM: 104IM: 104
W: 1800W: 1800
C : -585C : -585

RR LL

PP
 cm cm

�������!������ � ����,
 ��%�&�(.�(5�.�(� �(��-
(�0
�"'�'�";�� 1��'�;'�/��
!�,��!'�� �7'�'1!:!;��7'�(�.�>���%�7'
 ���'�����.!�"% fresh smear ��
 �� stool exam �� paragonimus eggs

 �� blood for paragonimus antibody - positive  

 Diagnosis : Paragonimiasis

 

�#�%�	�   Paragonimus westermani eggs

 Paragonimiasis .�(
�'���'�(1�2�;�#
 (lung ukes) 

�*5�.�>���'�(�&�/�� trematode 1� genus Paragonimus 

��'�(�&�.�4��&��%#'�&�#�-:1�.�+6#�#
�#���"�+#!&��<.�)6���-�

;���� paragonimiasis ��2
;�&5�0��0
��&���1���)�.#.�)� 

/#��(�'�%�&���  #.��(�'��'�/�%#.��(�'1�; ��'�(1�2�;1�
�#
�)5�:#1";.�(
0��1���/��.#.�)��%�&�##�.�)��1�;�)5���:#�
�) 2 species �+# Paragonimus heterotremus /�% Paragonimus 
westermani !7'"�&�1���%.��2������'�(1�2�;�#
1���/�%
!&��< 6 species 
;���&� 
&��)6 P. heterotremus, P. westermani, 
P. siamensis, P. bangkokensis, P. harinasutai /�% P. macrorchis1

1���%.��2���).����'�
0��1��&�"�&
 ����'�� !�%�,�) 
.����-��< .�� /�%.�)��1"�: .�>��;�

�����!� 
2,3 

 ��'�(�&�.�4��&� �%#'�&�#�- :1��#
0
�!�;'�.�>��,� 
(cyst-like pocket) �&��%��#�-:�&�.�>��-:/�%�'�2�:�'�1��#
 2�:
�%�-��&�##��'�&�.!�"%0
��'�2# �'� cyst �%�)�:#��(
�:#�&�
"�#
�� "�+#2�:#'��%�-���+���&���!-:��%.�'%#'"'�/�%�:'�
##��'�'�#,��'�% .�+5#2�:��'�(��!-:�76'�%.��(	2�.�>� miracidium 
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�'�1� 2-3 !&�
'"</�%�%�=�##��'�2�:2�.�;'0$!�<�*5���'��&�
/�� �*5�2
;/�:"#��76'�+
"�'���(
 �'��&6�.��(	.�>� sporocyst, 

redia, daughter redia /�% cercaria �'�!7'
&� 1�;.��'�'� 

3 �*� 5 .
+#� �'��&6� cercaria �%##��'�"#��:'�2�"'0$!�<
�*5���'��&��)5!#��*5�.�>���� crustacean 2
;/�: �-�76'�+
 (�-�76'��, 

�-"(�), �,;� (!7'"�&� P. westermani �)�,;��76'�+
�;'�0� craysh 

.�>�0$!�<
;��) 0
�2�.�;'2��
.�>� cyst .�)���:' metacercaria 

�#��!) 1 �����!� 
������
 '�(�+��	 3 ((	+���������"$�����,������ �. ������, ��	���)                 

�*5�.�>��%�%�(
�:# �&��%��#�-:1�.�+6# ."�+#�/�%#�&��%�'�1�
�#��- �,;� .�+5#0$!�<�7'.�'%�*5�2
;/�:��"�+#!&��<.�)6���-�
;����
�(�#'"'��)5�)�&�#:#��%�%�(
�:#�)6.�;'2� metacercaria �% excyst 

1��7'2!;.�4�/�%2��:'���&��7'2!;.�;'2�1��:#��;#��:'��%�&���
2��)5�#
/�%!�;'� pseudocapsule .��(	.�>���'�(�&�.�4��&� 

�'�1� 6 !&�
'"<�4!'�'����(�2�: �*5�2�:�%�-��&�##��'�&�
.!�"%"�+##,��'�% ��'�(!'�'��#'�&�#�-:1���2
;�'��&� 10 �8 

�����!� 
���
Paragonimus spp.

�&�#:#��%�%�(
�:#
1�.�+6#�-

�-�', �-"(�, �,;��76'�+


�&�#:#� cercaria
##��'�"#� 2�.�;'2�1��- 2�:�#���'�(

������2
;1�.!�"%/�%#,��'�%

��.�>�0����'�(1�2�;�#
0
��'��(�
                     �-
(��)5�)�&�#:#��%�%�(
�:#

��'�(�&�/�:
#�-:1��#


�����%�������%�	�
 ��%�'��;#��% 20 �#��-;�9��2�:�)#'�'� #'�'���
�;#� 
�:'�."�� �)�+5����(  .�(
�*6�2
;1��%�%/�� (acute phase) �*5�
.�(
�'��%�%�)5�) invasion /�% migration �#���'�(�&�#:#� 

�:#�' 2 �*� 3 �&��%�)#'�'�2�; 2# ."�+5#� /�:�"�;'#� #:#�.��)� 

#'�'�.�(5��;��)6�%��#�-:��%�'� 2 �*� 3 !&�
'"< !:���%�%.�+6#�&� 
(chronic phase) �)#'�'�2
;�&6�1��#
/�%�#��#
 #'�'�
/!
�1��#
 2
;/�: #'�'�2# (�;#��% 62 �*� 100)  2#.�>�.�+#
 

(�;#��% 61 �*� 95) 0
�.!�"%�&�.�>�!)!�(� "�+#!)�4#�0�/�� 

0
�#'�'�2#.�>�.�+#
!
��(�'��'���2
;�;#�/�%#'�'�/�:�
"�;'#� (�;#��% 38 �*� 94)4,5  !'�'�����76'1��:#�.�+5#",;��#

2
;�;'�)��(�'��'��7'1";�)#'�'�."�+5#�2
; 0
��'��(
.�+6#.�+6#�&�

�&��-��(�(��&��(
�:'.�>��&�0���#
 /�:�'���&6�#'����&�0��
�#
�:���&� paragonimiasis 2
;6 �'������:'��'��&����(/�:#'�
2
;�(�.!)�� crackles, egophony .�'%�*�2
;�;'�)�#
#&�.!�"�+#
�)�76'1��:#�.�+5#",;��#
 �� nger clubbing 2
;/�:�;#��'�7  

!7'"�&�#'�'��#��#
��2
;�'��'�.��+5#��)5�#���'�(1�2�;
�&�#:#�"�+#�&�/�:2��&�#�&��%�:'�3 "�+##'�.�(
�'�2�:��'�(
�)5.�;'2�1���%/!.�+#
 #�&��%�)5���:#��+#!�#� (cerebral 

paragonimiasis) �-;�9���%�)#'�'��&� #&��'���*5��)� !'��'.!+5#�
"�+#�'�#
 �'��'�.!)��)�(�2
; #�&��%#+5��)5��2
;/�: �' ��;'�
.�+6# 1�;�(�"�&� ��&��7'2!; .�+5#�,�:#��;#� .�+5#",;�"&�1� #&��% 
�&�2�: .�>��;�2
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¾ÔªÞÒ à¾ªÃºÃÁ

���� � ����&��
 #'�&��'��&���%�&�(�'��(��-"�+#�,;��)5��,�2�:!,� �'�����
��2�:��'�(1�2�;�#
1�.!�"% (sputum fresh smear) "�+#
1�#,��'�%�7'1";�(�(��&�0��2
; 0
��%�)0#�'!��2
;�'��*6��;'
�7'�'�����"�'���&6� 0
�2�:��'�(�%�)!)�76'�'��#��-��'��)��'

��%�'� 68-118 2���#� x 39-67 2���#� 1� Paragonimus 
heterotremus �%�).��+#�"�'!�75'.!�#��#
 !:�� Paragonimus 
westermani .��+#�2�:!:������;'��&��' (operculum) �%"�'
��:'!:��#+5�3 �'�����#+5�3 2
;/�: �'�����.�+#
0
�1�;�(�) 
immunoblot assay 0
��'�1�;.#��(.���'��&���'�(  �'��7' skin 

test .�>��;�  �'����� pleural uid �%���&� �%�#� exudate 

�)5�) eosinophil !-� �'������'��&�!)����#��%�� nodule, 

pneumothorax, interstitial opacities, cavity, ring cyst �&� �%
��;'� bronchiectasis 2
;8,9 !:�� pleural effusion ��2
;��%�'�

àÍ¡ÊÒÃÍLÒ§ÍÔ§ :

1. �'	��' !,�&��,<��(�, ����% �"'�(��(�,�, ��'�'��< �'��(�'
��!(��(��' ��%/����'!��<�(�(�'���'�'�. ��!(�"�#���'�(
�'��'�/���<  2539;10:147-54.

2. �(�(� ����, .��,�&��< !,��&��<. ��!(��(��'�'��'�/���< 0��0��&�
/�%"�#���'�( 2546;17:334-44.

3. ��%���< �%
���, #&	��) �&6�����(��, ��)�(�' ��,�!-��. Atlas of 

Medical Parasitology 2547:133-7.

4. Mukae H, Taniguchi H, Matsumoto N, et al. Clinicoradiologic 

features of pleuropulmonary Paragonimus westermani on Kyusyu 

Island, Japan. Chest 2001; 120:514-20.

5. Singh TS, Mutum SS, Razaque MA. Pulmonary paragonimiasis: 

clinical features, diagnosis and treatment of 39 cases in Manipur. 

Trans R Soc Trop Med Hyg 1986; 80:967-71.

6. Okagwu M, Nwokolo C. Radiological ndings in pulmonary 

paragonimiasis as seen in Nigeria: a review based on one 

hundred cases. Br J Radiol 1973; 46:699-705.

7. Im JG, Chang KH, Reeder MM. Current diagnostic imaging 

of pulmonary and cerebral paragonimiasis with pathological 

correlation. Semin Roentgenol 1997; 32:301-24.

8. Meehan AM, Virk A, Swanson K, Poeschla EM. Severe 

pleuropulmonary paragonimiasis 8 years after emigration from a 

region of endemicity. Clin Infect Dis 2002; 35:87-90.

9. Castilla EA, Jessen R, Sheck DN, Procop GW. Cavitary mass 

lesion and recurrent pneumothoraces due to Paragonimus 
kellicotti infection: North American paragonimiasis. Am J Surg 

Pathol 2003; 27:1157-60.

10. Johnson RJ, Johnson JR. Paragonimiasis in Indochinese 

refugees. Roentgenographic ndings with clinical correlations. 

Am Rev Respir Dis 1983; 128:534-8.

11. DeFrain M, Hooker R. North American paragonimiasis: case 

report of a severe clinical infection. Chest 2002; 121:1368-72.

12. Procop GW, Marty AM, Scheck DN, et al. North American 

paragonimiasis. A case report. Acta Cytol 2000; 44:75-80.

�;#��% 48 �*� 624,10 �-;�9����%�'��;#��% 10 �*� 20 �)�'�
�&�!)����#����(2
;11 �'��&�!)�#��(�.�#�<��  parenchymal 

consolidation 1��-;�9��!:��1"	: linear streak ��2
;�;#��% 3 

�*� 412 �� ring shadow 2
; ��%�#�
;�� cyst �)5�)��'�(#�-:�(
�&�
��&��#� cyst7 /�%#'��� pleural nodule 2
;

��������
 �'��&� '"�&��+#1";�' praziquantel 25 ��./��. �(� �&��% 
3 .��' 2 �&� �'#+5�2
;/�: bithionol 30-50 ��./��. �(��&�.�;��&� 

10-15 ��&6� �#��'��&6� 1����)�)5.�>� cerebral paragonimiasis 

#'�1";�#�<�(0�!�)�#�
<.�+5#�
�'�#&�.!��'��'��'��#���'�(
2
; 1��'��)5.�>� chronic empyema #'��(�'��'�7' decortication 

�:���&��'��'�1�;�'4
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 Fissures $�0
�-��%����*$��*�������	.�

�����$
!+���	
$�.�$�.�(�'
$
!+���		.�
'
  �,�'�.$��	���%�����$
!+���	���
�����
$�0
 lobe ��!� segment  � *����%��
�+������#��/��!�
(�-���#��/�)(	.
 Fissures �#��,�%
����$�0
 2 ��"-� (	.%�-
� �� Normal ssures  %����	���$�0
 lobe (	.%�- major 
ssure %�� minor ssure
 � Accessory ssures  %����	���$�0
 segment (	.%�- 
azygos ssure, superior accessory ssure, inferior accessory 
ssure %�� left minor ssure

àÍ¡ÊÒÃÍ>Ò§ÍÔ§ :

1. Abiru H, Ashizawa K, Hashmi R, et al. Normal radiographic 
anatomy of thoracic structures: analysis of 1000 chest radiographs 
in Japanese population. Br J Radiol  2005; 78:398-404.

 Superior accessory ssure $�0
 accessory ssure ��*%�� 
superior segment ��� lower lobe (B6) ������ basal segment 
��� lower lobe  ��(	.�.���� 2.9-5 '
���������*�(�1 &	�
�-�
���������.����������-��.���.��2  ssure �����%�� 
B6 ������ basal segment ��-�����#��/ (complete ssure) 
��!�(�-���#��/�)(	. (incomplete ssure)
 '
�
��*�� superior accessory ssure ���$�)
 ssure 
�+
(	.�����������������'
�-� PA &	�
,�%�
-���$�0
$�.
�
�
��� 
minor ssure %
-����#-'

,�%�
-���*
,*���-� '
������*�� pleural 
effusion ��!� subsegmental atelectasis ����,�'�.$�)
 ssure 

�+��	� +
 � *�����,�'�.����
��� ssure �!*
(	.

2. Davis SD, Yu LS, Hentel KD. Obliquely oriented superior acces-
sory ssure of the lower lobe of the lung: CT evaluation of the 
normal appearance and effect on the distribution of parenchymal 
and pleural opacities. Radiology 2000; 216:97-106.


