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���������	�	 (Melioidosis) 

��.��.������ก���  ���� !��"���� 
#$%&�'$�$�(��$	 �� �)$&�*�$���+��,ก-� 

������������������ !"#�ก��%&กก&�'���()*�+, !"��"��-�+!./+ก���, Burkholderia pseudomallei ����
�&�0'1�2& 345�/6&78 septicemia +�8����3ก��,(1�(� (community-acquired pneumonia) A���8�!B!&/
+C,���("�'873���ก�D"�/A'E+�8!&/'���0�)�5�/��8�!B����'���"� �3'�&ก&���"�("7�'5�/F-E�G7�!"#�"�&ก&�
�1�+�/�-/�&ก����DH&8��.&/��#/CE&F-E�G7�I�E�3,ก&��3กJ&�.&(E&0�)�I�.C-ก'E�/ ,1  �!"#'���()*��"*�&%%8�"�&ก&�5�/
�� 6&�0�3/%&กI�E�3,�()*��&�0�&��K A��L%%1,3�ก&�����!&/'��'.��807.&/��8�!B�8�7ก�&ก5M*� �"ก�1.�(�!"#
��������!&/!.�/�!"#�7�&ก5M*�����DH&8ก&�!.�/�!"#�7F%463�'&�+0�./!.�/�!"#�7'&�N���(&'� �"ก&�+�ก���"#��
0�)��3ก��,�2&�3'7O�5E&��8�!B�7�!3*/��&กPก&�QOก&��1.�5M*�5�/��ก (global warming) �&%�./F�A0E�"ก&�
ก�8%&�5�/�� I��3/H)*�!"#�)#�V !"#I�.I�E����+0�./5�/�� ��-.���� A� (.7/ 10 �K!"#F.&��&�"�&�/&�F-E�G7�%&ก��8�!B
'.&/V �H�#�5M*� ��ก%&ก�"*�()*� B. pseudomallei �3/C-ก%3������()*�!"#�&�&�C�2&�&A(E�����&71N("76&HI�E!2&A0E�"F-E�-E
%3ก+�8��A%�� �"*�&ก5M*� 

�'!.�ก-���% 

�()*� B. pseudomallei +'.����()#� Pseudomonas pseudomallei %�ก�8!3#/A��K H.B. 2535 %M/C-ก%3�A0E
��-.A� genus A0�. )� Burkholderia ����&B3� 7&�+'ก'.&/5�/ 16s ribosomal RNA, DNA-DNA homology, 
phenotypic characteristics +�8�/ O��8ก�,!"#����I5�3�+�8ก��I5�3�5�/�`��O !2&A0E�()*�A� genus 
Pseudomonas 7 species �7� P. pseudomallei C-ก�E&��&��-.A� genus Burkholderia �()*��"*����+, !"��"��-�
+!./+ก���, � �)#��I07I�E����&B3� flagella !"#��&�!3*/ 2 5E&/ �()*�I�.��E&/����O 'E�/HM#/��ก`��%��H)#�ก&���-.���
+�8�����()*�!"#�&B3���-.6&�A��`��O5�/��#/�"("7�' �()*��%��4I�E�"A��&0&���"*�/�()*�!3#7I���� �DH&8A��&0&���"*�/
�()*�!"#�" .& 7&�����ก��-�.&/!"# 4.5 +�8�1Q06-���H&8��"*�/�()*���-.�807.&/ 15-42 �/B&�`��`"�� �.7�A04.H,7.& 
colonies 5�/�()*��&�&�C5M*�A0E�0d�I�E(3��%�6&�A� 24 (�. ��)#�!2&ก&��H&8��"*�/�()*�!"#�1Q06-�� 37 �/B&�`��`"�� 
��.&/I�กd'&��()*��" 7&�!�'.��6&78+7��E��I�E�"����&�&�C�"("7�'��-.A��1Q06-��'#2&A�'-E��d�I�E0�&���)��+�8
��-.A��*2&ก�3#�I�E�&�0�&��K  

ก&��H&8��"*�/�()*�%&ก��#/�./'�7%!&/ ����ก!"#�"ก&�����ef���()*���8%2&C�#�0�)��()*�+, !"��"�(����)#�V �(.� 
���08 ,&�+F� ���A(E�&0&��H&8��"*�/�()*�H��BJ!"#��"�ก7.& Ashdowngs medium `M#/�" crystal-violet, glycerol 
+�8 gentamicin ��-.�E7�%8(.7�A0E+�ก�()*�I�E/.&�5M*���)#�/%&ก�()*� B. pseudomallei %8�%��4�'�,�'(E&ก7.&�()*�
+, !"��"�+ก���,(����)#�V !"#����ef���&!2&A0EI�.�&�&�C�3/�ก'�0d� colonies 5�/�()*� B. pseudomallei 
����DH&8ก�Q"�()*�5M*�A�����&Q�E��V 0�)��%E&0�E&!"#!&/0E�/�P�,3'�ก&�I�. 1E�� �'.��()*��"* ก&�A(E�&0&�
�H&8��"*�/�()*�H��BJ%8(.7�i.&!2&�&��()*�+, !"��"�!"#����ef���&!2&A0E�&�&�C�3/�ก'�0d� colonies 5�/�()*� B. 
pseudomallei I�E(3��%�5M*� �3กJQ8 colonies 5�/�()*��"*%8�" 7&�%2&�H&8 )� %8�"�3กJQ8�0"#�7�.� F�75�15�8
 �E&���กก80�#2&+�8%8�"ก��#��DH&8 �E&�ก��#�I��8�0�%&ก���0�3/j�'กA0�.V ��)#��2&�()*��&�E���"+ก��%8�"
�3กJQ8 �E&��5d�ก�3�`.����&���)#�/%&ก�()*�%8'���",���7Q037-!E&� ก&�7���%D3��)��3�7.&�����()*� B. 

pseudomallei 'E�/!���, 1Q��,3'�!&/("7� �" ���!3#7I��()*��"*C-ก%3���-.A��()*�+, !"��"�ก�1.� non-lactose 
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fermenter %8A0EF�,7ก'.� catalase +�8 oxidase �()*��&�&�CA(E�*2&'&�ก�-� �I�E����&B3�ก�8,7�ก&� 
oxidation ��.&/I�กd'&�'E�/'�7%��, 1Q��,3'�!&/("7� �"�)#�V 5�/�()*��"ก0�&���.&/�(.�  7&��&�&�CA�ก&�
�"��7�O�&�I��'�' ก&���E&/ก�����A(E�*2&'&�(���'.&/V ก&�� �)#��I07 ก&� hydrolyze �&�'.&/V ����'E� �H)#�ก&�
7���%D3��)��3�7.&�����()*��"* �()*�!"#H,A�N���(&'��"!3*/!"#�&�&�CA(E�*2&'&� L-arabinose I�E (Ara+) +�8I�.�&�&�CA(E
�*2&'&�(����"*I�E (Ara-)  �()*�!"#ก.�A0E�ก���� A���1J�O�.7�A04.I�.�&�&�CA(E�*2&'&� L-arabinose I�E '.��&%M/�"ก&�
+�ก�()*� B. pseudomallei !"#�&�&�CA(E�*2&'&� L-arabinose I�E`M#/I�. .��ก.�A0E�ก���� A���1J�O5M*����� species 
A0�. )� B. thailandensis 

�/0$�&�*�$ 

�()*� B. pseudomallei H,I�EA���#/+7��E��!3#7I��(.� ���+�8�*2& ����"C�#��8,&���-.�807.&/��E��1E/5�&� 
20 �/B&�0�)�A'E5�/��E�B-��O�-'� �� �"*H,I�E,.��A���8�!B!&/+C,���("�'873���ก�D"�/A'E+�8!&/'���0�)�
5�/��8�!B����'���"� A���8�!BI!��"�&�/&�F-E�G7��� �"*�&ก!"#�1�!&/6& '873���ก�D"�/�0�)� ��/�/�& )� 
6& A'E+�86& �0�)� �"F-E�G7��E7��� �"*��8�&Q 2,000-3,000 �&�'.��K0�)���8�&Q 4.4 �&�'.���8(&ก�+��
 �'.��K %&กก&�BMกJ&!&/�8,&�7�!�&����&B3�ก&�'�7%0&+��'�,��"*'.�ก&�'���()*� B. pseudomallei !&/
6& '873���ก�D"�/�0�)�5�/��8�!BI!�H,7.& �&�&�C'�7%H,+��'�,��"*'.�ก&�'���()*��"*I�EA���dก�&�1�807.&/ 
6 ��)��CM/ 4 �K���A�+'.�8�K%8�"��dก!"#'���()*�A0�.��8�&Q�E���8 25 !&/'���0�)�5�/��8�!B����'���"�H,
�1,3'�ก&�QO5�/�� �-/CM/ 5.8-42.7 �&�'.���8(&ก�+�� � ��8�!B�&���`"�+�8��/ ���OH,�� �"*I�E,.���(.�ก3� 
�1,3'�ก&�QO5�/�� �"*!"#��8�!B��/ ���O��8�&Q 1.7 �&�'.���8(&ก�+�� �'.��K �.7���8�!B�)#�V A�+C,���("�
'873���ก�D"�/A'E���#��"�&�/&��� �"*!3*/A� �+�8�3'7O��ก�&�&ก5M*��(.� '��A'E5�/%"�+�8�7"���&� o.�/ก/ 
I'E073� ,�-I� �&7 A���8�!BH�.&+�8ก3�H-(&�.&%8�"F-E�G7��E7��� �"*�(.�ก3�+'.��)#�/%&ก5E�%2&ก3�!&/�! �� ก&�
'�7%!&/0E�/�P�,3'�ก&�!2&A0EI�.�&�&�CA0Eก&�7���%D3��� I�E ��ก%&ก�"*�3/�"�&�/&�F-E�G7�%&ก��8�!B!&/+C,
���("�A'EI�E+ก. �����"�'��A'E B�"�3/ก& ,3/ �&�!B �&ก"�C&� +�8��8�!B!&/0�-.�ก&8+�`�pqกI�E+ก. �&�L7��7ก"�"
+�8pq%� ก&��8,&�5�/�� �"*A��7��3'7O!"#��8�!Bj�3#/�B�`M#/'.��&�"!3*/ �+�8�3'7O!"#��"�("7�'%&ก�� �"*��)#�(.7/�K 
H.B. 2513 �()#�7.&�&%�ก��%&กก&��2&�5E&0�"+H��E&!"#!&/��8�!Bj�3#/�B�I�E�3,%&ก��8�!B%"�0�)��E&!"#I�E�3,%&ก
��8�!B��0�.&� `M#/�3'7O�0�.&�"* /%8�"ก&�'���()*� B. pseudomallei ��-.ก.�� 

 7&�(1ก5�/�� �"ก&�+��F3�'&�r�-ก&����H,%2&�7�F-E�G7��-/�1�A�(.7/r�-j� ��)#�/ %&ก����(.7/!"#
�กJ'�ก��"��ก&��3�F3�+�8�3,�()*�%&ก���+�8�*2&!"#�"ก&�����ef���()*���-.�&ก!"#�1� �.7�A04.�()*��5E&�-.�.&/ก&�!&/
F�70�3/!"#�ก��,&�+F�0�3/%&กก&��3�F3����+�8�*2&!"#�"�()*�����ef����-. !0&�(&7�����ก&!"#�5E&�&�,(.7/�/ �&�
�7"���&�+�E7�ก�������� �"*5M*��()#�7.&�.&%8I�E�3,�()*�F.&�!&/ก&�0&�A%(.7/!"#� �)#�/�o�� ���'��O,��5M*�+�8�/!2&
A0E�ก��ก&�p1s/ก�8%&�5�/���!"#�"�()*�����ef����-.+�8�"ก&�0&�A%�-����5E&I� ��ก%&ก�"*�3/�"�&�/&�ก&�'���()*� B. 
pseudomallei F.&�!&/�HB�3�H3�N1O %&ก+�.�-.�-ก+�8!&/�����&0&�`M#/H,I�E�E���&ก �"�&�/&�F-E�G7�!"#%��*2&+�8
�ก��ก&��2&�3ก������ �"*'&��&6&�0�3/ �� 0�)�6&78!"#��)*��2&�7�'.�ก&��ก���� ������������I�E+ก. �,&07&� I'
7&� N&�3�`"��"� �� '3,%&ก�1�&0�)�'3,+5d/ I�E�3,�&ก�6-�� 1E�ก3��(.� ��'"�����O0�)��&� �",2&,3� %&กก&�BMกJ&!"#
��8�!B����'���"�H,7.& �� �����)*��3/+�8ก&��3, ��8!&� kava !"#�&ก�ก��I������L%%3���"#�/5�/�� �"*�E7� 
�L%%3�!"#��)*�'.�ก&��ก���� �0�.&�"*H,I�E,.��CM/�E���8 64-80 5�/F-E�G7�����L%%3�!"#H,I�E,.��!"#�1� )� �,&07&� 
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H,I�ECM/�E���8 50 5�/F-E�G7� F-E�G7��.7�A04.%8�"�&�1��-.�807.&/ 30-50 �K ก&��ก���� �"*A���dก%8'.&/%&กF-EA04.
'�/!"#��dก�3ก%8I�.�"�� 0�)�6&78!"#��)*��2&�7�'.�ก&�'���()*��.7��E7�  

��$1�&�*�$ 

ก�Iกก&��ก���� �������������.7�A04.�ก��%&กก&�!"#�.&/ก&�I�E�3,�()*��5E&�&A0�. �.7��E������F�%&ก
ก&�ก2&���,5�/ก&�'���()*�!"#�"��-.���� (reactivation) `M#/'.&/%&กก�Q"5�/73Q�� A�F-EA04. 0�3/%&ก�"ก&�'���()*�
�ก��5M*�+�E7 F-E�G7�%8������ 0�)�I�.5M*�ก3,�8,,6-�� 1E�ก3�5�/�.&/ก&� +�8%2&�7��()*�!"#I�E�3,�5E&I� �`��O��d���)��
5&7(��� neutrophils �.&%8�",!,&!�2& 34A�ก&� 7, 1��()*�A��8�8+�ก��)#�/%&ก�� !"#�����L%%3���)*�'.�ก&��ก��
�� ������������������ !"#!2&A0E0�E&!"#5�/�`��O��d���)��5&7(��� neutrophils ��"�I� ��.&/I�กd'&� %&ก
ก&�BMกJ&H,7.&�()*��&�&�C!�'.�ก&�C-ก!2&�&��E7�ก�Iก!&/�8,,6-�� 1E�ก3�5�/�.&/ก&�I�E+ก. �8,, 
complement ก&�!2&�&���� lysosome +�8�&�%2&H7ก cationic peptides �()*��&�&�C��-.���+�8+,./'37
6&�A��`��O0�&�(���5�/��#/�"("7�'�7�!3*/�`��O��d���)��5&7 0�3/%&ก!"#�()*�C-ก%3,ก������`��O��d���)��5&7+�E7
%8�&�&�C0�,0�"��ก�&%&ก endocytic vacuoles �5E&�-. cytoplasm 5�/�`��O%&ก�3*��()*�%8�0�"#�7�2&A0E�ก��
ก�8,7�ก&� actin polymerization !2&A0E��)#�01E��`��OC-ก�3��)#���กI�`M#/%8�"�()*�'&�I��E7� �E7�7�N"ก&��"*!2&A0E
�()*�ก�8%&�I��3/�`��O�)#�V !"#��-.'��ก3� �()*��&�&�C��E&/ extracellular enzymes 0�&�(���I�E+ก. lecithinase, 
lipase, catalase, protease, peroxidase, superoxide dismutase, hemolysin, cytotoxic exolipid +�8 
siderophore !2&A0E�ก��ก&�+'ก5�/��d���)��+�/+�8ก&���.&'&�5�/��)*���)#�'.&/V ��ก%&ก�"*�()*��3/�"ก&���E&/!3*/ 
endotoxins +�8 exotoxins ,!,&!5�/ exotoxins '.�ก&��ก���� �3/I�.!�&,+�.(3� lipopolysaccharide (LPS) 
!"#�����/ O��8ก�,5�/F�3/�`��O�.&%8�",!,&!'.�ก&��ก���� ���H,7.&F-E�G7�!"#�"�8�3,+��'�,��"*'.� LPS A�
�8�3,�-/%8�"�3'�&ก&����("7�'�H�#�5M*� �()*��&�&�C��E&/ glycocalyx polysaccharide capsule `M#/���� virulence 
factor !"#�2& 34��.&/0�M#/(.7�ก�8'1E�A0E�ก�� colony variants 5�/�()*�5M*�`M#/�()*�ก�1.��"*%8�"��)#���)�ก (slime) �ก
 �1���-.!2&A0E�&�P�("7�8�5E&I�I�.CM/+�8�"ก&����"#��+��/ phenotypic !2&A0E�()*��" 7&�I7'.��&���/  

A�F-E�G7�!"#�"ก&�'���()*���.&/�1�+�/H,7.&�.&/ก&�%8�"ก&�'�,���/���0�3#/�&�!3*/!"#���� pro-
inflammatory cytokines +�8 anti-inflammatory cytokines ��ก�&�&ก�&�!3*/ tumor necrosis factor, 

interleukin (IL) -6, IL-10, interferon-γ +�8 IL-18 ���H,7.&�8�3,5�/ IL-6 +�8 IL-10 �3�H3�NOก3,ก&���"�("7�' 
�2&0�3,�L%%3�!&/�E&�H3�N1ก���H,7.&F-E�G7�!"#�"6&78 septicemic melioidosis %8�3�H3�NOก3,ก&��" HLA class II 
DRB1*1602 A�5Q8!"#F-E�G7�!"#�" DQA1*03 %8I�. .���ก��6&78 septicemic melioidosis 

�3กJQ8!&/H�&N�7�!�&�&%H,�3กJQ8ก&��3ก��,+,,����0��/ (suppurative inflammation) +�8 
necrosis I�EA��73�78�ก)�,!1ก+0./ ����`��O�3ก��,�.7�A04.!"#H, )� �`��O��d���)��5&7(��� neutrophils +�8 
histiocytes A�F-E�G7�!"#�"�&ก&�+,,��)*��3/ �3กJQ8!&/H�&N�7�!�&�3ก����+,, necrosis +�8ก&��3ก��,+,, 
granulomatous !"#�"�`��O%2&H7ก epithelioid, giant cells +�8�" fibrosis �E����,I�E �&%�"�3กJQ8 caseous 
 �E&�73Q�� I�E 

��ก��/*$2%����ก 

�� ������������I�E�3,ก&�5�&��&�7.&��������3ก��"��+,, (grate imitator) ��)#�/%&ก�&ก&�!&/
 ����ก�" 7&� �E&� �M/ก3,�� �)#�V �&ก�&� ��ก%&ก�"*�&ก&�!&/ ����ก�3/�" 7&�0�&ก0�&��&ก '3*/+'.ก&�'��
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�()*����I�.�"�&ก&� ก&�'���()*��DH&8!"#�73�78A��73�780�M#/!"#�&%������)*��3/0�)��D"�,H�3� +�8ก&�'���()*�+,,
�D"�,H�3�!"#�"�&ก&��1�+�/ �3ก�"ก&�'���()*�0�&�'2&+0�./�7�!3*/ก&�'���()*�A�ก�8+���)���.7��E7� ���!3#7I�
�&�&�C+,./�&ก&�!&/ ����ก5�/��  melioidosis ��กI�E���� 7 ก�1.��3/�"* 

1. Disseminated septicemic melioidosis F-E�G7��"ก&�'���()*�A�ก�8+���)���.7�ก3,ก&�'���()*�A�
�73�78�)#�V �.7��E7��&กก7.& 1 '2&+0�./ H,I�E�E���8 46 5�/F-E�G7� �3'�&'&��-/�&กCM/�E���8 40-50 �ก�� 
septic shock I�E�E���8 89  

2. Non-disseminated septicemic melioidosis F-E�G7��"ก&�'���()*�A�ก�8+���)���.7�ก3,ก&�'���()*�A�
�73�78�)#�V �.7��E7� 1 '2&+0�./ H,I�E�E���8 10 5�/F-E�G7� �3'�&'&��E���8 10-40 �ก�� septic shock I�E�E���8 
5  

3. Multifocal localized melioidosis F-E�G7��"ก&�'���()*�A��73�78'.&/V �&กก7.& 1 '2&+0�./ +'.I�.H,
ก&�'���()*�A�ก�8+���)�� 

4. Localized melioidosis F-E�G7��"ก&�'���()*�A��73�78�H"�/ 1 '2&+0�./+�8I�.H,ก&�'���()*�A�ก�8+�
��)�� �3'�&'&��E���8 0-10 

5. Transient bacteremic melioidosis F-E�G7�!"#'�7%H,�()*�A�ก�8+���)��(3#7 �&7 ���!"#F-E�G7��&%�"
0�)�I�.�"�&ก&�กdI�E+�8I�.H,'2&+0�./5�/ก&�'���()*�!"#A�A��.&/ก&�  7�A0Eก&��3กJ&F-E�G7�ก�1.��"*��)#�/%&ก�"
��ก&�'���()*��1�+�/'&��&6&�0�3/I�E����DH&8F-E�G7�!"#�"6&786-�� 1E�ก3�,กH�.�/%&ก�� ����!"#������-.�.7��E7�  

6. Probable melioidosis F-E�G7��"�&ก&�!&/ ����ก�5E&I�Eก3,�� ������������+'.I�.�&�&�C�H&8+�ก
�()*�I�E%&ก��)��0�)���#/�./'�7%!&/ ����ก �.7�ก3,'�7%H,+��'�,��"*'.�ก&�'���()*� B. pseudomallei  

7. Subclinical melioidosis F-E�G7�ก�1.��"*I�.�"�&ก&�F���ก'�+�8I�.H,ก&�'���()*�!"#'2&+0�./A� +'.'�7%
H,+��'�,��"*'.�ก&�'���()*� B. pseudomallei ����0�3ก}&���3,��1�7.&�.& %8� �I�E�3,�()*��&ก.�� F-E�G7�ก�1.��"*
I�.'E�/A0Eก&��3กJ& 

ก&�+,./F-E�G7���ก����ก�1.��.���"*(.7�,./,�กH�&ก�QO5�/�� ����DH&8��ก&���"�("7�' �()*� B. 

pseudomallei �&�&�Cก.�A0E�ก��ก&�'���()*�I�EA�!1ก�73�78 ก&�'���()*�A�ก�8+���)��H,I�ECM/�E���8 60-65 5�/
F-E�G7� �ก��6&78 septic shock �.7��E7�CM/�E���8 30 F-E�G7�!"#�"6&78 septic shock %8�"�3'�&'&��-/�&กCM/�E��
�8 80-95 ��8�&Q�E���8 50 5�/F-E�G7�I�.H,'2&+0�./ก&�'���()*�!"#�)#�5�/�.&/ก&�!"#����+0�./ก.�A0E�ก��ก&�'��
�()*�A�ก�8+���)��'&��& �2&0�3,F-E�G7�!"#H,'2&+0�./5�/ก&�'���()*��.7�A04.%8H,ก&�'���()*�!"#��� F�70�3/+�8
��)*���)#�A'EF�70�3/ ก�8�-ก+�85E� +�8�8,,!&/�����L��&78 �3กJQ8!&/ ����ก!"#(.7�A0E ��CM/�� �"*A�F-E�G7�!"#��-.
A�+0�./5�/�� 0�)�� ��5E&�&A�+0�./5�/��  )� H,�3กJQ85�/ blood-borne pneumonia '�7%H,'1.�0��/
'&�F�70�3/ (superficial pustules) 0�)�A���)*���)#�(3*�A'EF�70�3/ (subcutaneous abscesses) 0�&�'2&+0�./0�)�
'�7%H,jK!"#'3,+�8�E&� �3'�&ก&���"�("7�'5�/F-E�G7�ก�1.��"*�-/�&กCM/�E���8 60-80 CE&I�.I�E�3,ก&��3กJ&!"#C-ก'E�/
+�8�3ก%8��"�("7�'6&�A� 3 73� ก&�I�E�3,ก&��3กJ&!"#C-ก'E�/�.7�ก3,ก&��3กJ&��8 3,��8 �/!"#�0�&8��%8(.7���
�3'�&ก&���"� ("7�'5�/F-E�G7��/I�E �M#/0�M#/  

ก&�'���()*�!"#�������'2&+0�./!"#H,I�E,.��!"#�1� (�E���8 50 5�/F-E�G7�) +�8�����&�0'1�2& 345�/6&78
����3ก��,(1�(�!"#H,,.��!"#�1�A�F-EA04.!"#�&B3���-.!&/6& '873���ก�D"�/�0�)�5�/��8�!BI!� F-E�G7��&%%8�"
�&ก&�+,,�D"�,H�3�0�)���)*��3/กdI�E A�ก�Q"5�/6&78����3ก��,+,,�D"�,H�3�H,7.&�&ก&�5�/F-E�G7��" 7&�
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0�&ก0�&�'3*/+'.�&ก&�I�.�1�+�/%�CM/�ก��ก&�0&� A%�E��0�7 �"ก&�'���()*�A�ก�8+���)��+�8!"#'2&+0�./�)#�V 
�.7��E7� �ก��6&78 septic shock `M#/�3'�&ก&���"�("7�'�-/�&กCM/�E���8 84 �3กJQ86&H�3/�"5�/���A�ก�Q"I�E�3,
�()*�F.&�!&/�8,,!&/����0&�A%%8H,�3กJQ8 lobar consolidation 0�)� patchy infiltration H,I�E!3*/���ก�",
,�+�8�.&/ �3ก%8�ก�� cavity '&��&��.&/�7���d7 (necrotizing pneumonia) 0�)��ก�� lung abscess I�E A�ก�Q"
I�E�3,�()*�F.&�!&/ก�8+���)��%8H,�3กJQ8 diffuse nodular infiltrations !"#���!3*/ 2 5E&/+�8H, cavity �ก��5M*�
'&��&��.&/�7���d7I�E�(.�ก3� F-E�G7�!"#�"6&78����3ก��,+,,��)*��3/�3ก%8�&�E7�I5E �,)#��&0&� �*2&0�3ก�� I��"
���08,&/ �3*/�"��)���� �" pleuritic chest pain �3กJQ86&H�3/�"5�/���%8H,�3กJQ8 mixed patchy, 
mottled and streaky infiltrations H, cavity �.7��E7� �3ก����!"#���ก�",,� �3กJQ8!&/ ����ก5�/F-E�G7�A�ก�1.�
�"*%M/ �E&�F-E�G7�73Q�� �&ก �3กJQ8%&ก6&H�3/�"5�/���!"#(.7�A0E ��CM/6&78����3ก��,%&ก�()*� B. 

pseudomallei �&กก7.&73Q��  )� I�. .��H, 7&�F���ก'�5�/6&H�3/�"!"#,���7Q apical segment I�. .��H, 
calcification, fibrosis +�8'.���*2&�0�)�/!"#53*7����' +'.H,7.&��)#�'��'&�6&H�3/�"���'.�I�%8�ก��ก&�
���"#��+��/�" cavity I�E��d7ก7.& ��.&/I�กd'&�ก&�7���%D3��� !"#+�.���%2&����'E�/�&B3�F�ก&��H&8�()*� 
6&78+!�ก`E���DH&8!"#%&ก����3ก��,!"#H,I�E )� pneumothorax, empyema thoracis, pyopneumothorax 
+�8 bronchopleural fistula 

jK!"#'3,+�8�E&� ����'2&+0�./ก&�'���()*�!"#H,I�E,.�������3��3, 2 ���H,I�E�E���8 20 5�/F-E�G7� F-E�G7�!"#
�"jK!"#'3,%&ก�()*� B. pseudomallei %8H,�"ก&�'���()*�A�ก�8+���)���.7��E7��E���8 68 +�8�"jK!"#�E&��.7��E7�
�E���8 56 �3กJQ86&H�3/�"�3'�&`&7�O5�/jK!"#'3,+�8�E&�%&ก�()*� B. pseudomallei �3กH,���� hypoechoic 
lesions 5�&���dกV 0�&�'2&+0�./ (Swiss cheese appearance) ���H,I�E�&กก7.&�E���8 80 5�/F-E�G7� 
�3กJQ86&H�3/�"�3'�&`&7�O!"#�" 7&�%2&�H&8ก3,�� �"* )� multiloculated abscess `M#/%8�"�3กJQ8 �E&��E�5�/
�ก7"�� (cart wheel-like lesion) ��ก%&ก�3*��3/�&%H,�3กJQ8���� hypoechoic lesion !"#�" echoic area ��-.
6&�A� (bullgs eye nodule 0�)� target lesion) 0�)��&%H,����jK5�&�A04.�H"�/�3���"�7กdI�E ,&/ �3*/0��/�&%
+'ก�ก������0��/A'E��)#�01E��E&�0�)�'3, 0�)�+'ก�5E&(.�/!E�/�ก��ก&��3ก��,A�(.�/!E�/0�)�����0��/A'Eก�8,3/��
I�E 

ก&�'���()*�!"#F�70�3/+�8��)*���)#�A'EF�70�3/ H,I�E��8�&Q�E���8 14 5�/F-E�G7� H,�"ก&�'���()*�A�
ก�8+���)���.7��E7��E���8 42 ก�Q"!"#�ก��ก&�'���()*�����()*��5E&�-.F�70�3/���'�/H,7.&F-E�G7��&%%8�&�E7� 
subcutaneous abscess, necrotizing fasciitis, pyomyositis, chronic ulcer, cellulitis, hemorrhagic bleb, 
ecthyma gangrenosum, lymphadenitis, parapharyngeal abscess +�8  retropharyngeal abscess ก�Q"!"#
H,'1.�0��/'&�F�70�3/ 0�)�A���)*���)#�(3*�A'EF�70�3/0�&�'2&+0�./,./,�ก7.&�"ก&�'���()*�A�ก�8+���)��+�8
�.&%8�"ก&�'���()*�!"#'2&+0�./�)#�V 5�/�.&/ก&��.7��E7� �3กJQ8ก&�'���()*� B. pseudomallei !"#�"�3กJQ8�DH&8
��.&/0�M#/5�/�� �"* )� acute suppurative parotitis �.7�A04.%8H,A�F-E�G7���dก ���H,I�E�E���8 1 5�/F-EA04.!"#
������ ������������+�8�E���8 29 5�/F-E�G7���dก F-E�G7�%8�"I5E '.���*2&�&�,7��'�%d, A��&�!"#I�E�3,ก&��3กJ&
�.&(E&�&%%8H,0��/+'ก��ก�&!&/F�70�3/0�)�A�0-(3*���ก �.7�A04.�3ก����5E&/��"�7 H,����!3*/ 2 5E&/I�E�E��
�8 10 5�/F-E�G7� 6&78+!�ก`E��!"#H,I�E )� parotid abscess, facial nerve palsy +�8ก�8�-ก0�)�5E�,���7Q
Aก�E� "�/'���()*� 6&78�"*H,I�E,.��A�F-E�G7�!"#��-.A����("�'873���ก�D"�/A'E 
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ก&�'���()*�!"#ก�8�-ก+�85E�H,I�E!3*/+,,�D"�,H�3�+�8��)*��3/ ��8�&Q�E���8 5 5�/F-E�G7�%8�"ก&�'��
�()*�!"#'2&+0�./�"* ก�Q"ก&�'���()*�+,,�D"�,H�3�%8H,ก&�'���()*�A�ก�8+���)���.7��E7��E���8 78 5�/F-E�G7� ก&�
'���()*�!"#ก�8�-กH,I�E!1ก'2&+0�./ �2&0�3,ก&�'���()*�!"#5E�H,I�E,.��!"#5E��5.& 5E��8�Hก 5E��)� 5E��!E& 5E�I0�. +�8 
sternoclavicular joint �2&0�3, sternoclavicular joint ����'2&+0�./!"#H,ก&�'���()*�I�E�E���&ก%&กก&�'���()*�
(����)#� �3/�3*�F-E�G7�!"#��-.A�H)*�!"#5�/�� +�8�"ก&�'���()*�!"#5E��"*'E�/ ��CM/�� ������������I7E���� 

ก&�'���()*�!"#�8,,!&/�����L��&78+�8�8,,�),H3�N1O H,I�E��8�&Q�E���8 10 5�/F-E�G7� �3กJQ8ก&�
'���()*�!"#H, )� prostatitis, prostatic abscess, epididymoorchitis +�8 scrotal abscess �&%H, renal 
abscess +�8 perinephric abscess I�E �2&0�3,6&78 pyelonephritis H,I�EA�F-E�G7�!"#�"��#7I'0�)�6&78I'7&�
��)*��3/��-.���� 

ก&�'���()*�!"#�8,,037A%+�80�����)��H,I�E�E�� �3กJQ8!&/ ����ก!"#H, )� ��)#�01E�037A%�3ก��,����
0��/ (suppurative pericarditis) �0�)��ก3,ก&�'���()*�+, !"��"�(����)#�V  F-E�G7�%8�"�&ก&�+,,�D"�,H�3� ,&/
�&�%8�&�E7�6&78��)#�01E�037A%�3ก��,+,,��)*��3/�3กJQ8�0�)��ก3,F-E�G7�!"#�"6&78��)#�01E�037A%�3ก��,%&ก�()*�73Q
��  ��ก%&ก�"*�3/�&�&�Cก.�A0E�ก��ก&�'���()*�!"#0�����)��+�/ (septic arteritis) +�8�ก�� mycotic aneurysm 
'&��&I�E 

ก&�'���()*�A��8,,��8�&! H,I�E,.��!&/'���0�)�5�/��8�!B����'���"� (�E���8 4-5 5�/F-E�G7�) 
A���8�!BI!�H,I�E�E���H"�/�E���8 0.2 5�/F-E�G7� �3กJQ8!&/ ����ก5�/F-E�G7�!"#H, )� meningitis, 
encephalitis, focal encephalitis, epidural abscess +�8 brain abscess ��ก%&ก�"*�3/H,ก�1.��&ก&�!&/�8,,
��8�&! (neurological syndrome) ���F-E�G7�%8�"�&ก&�5�/ brain stem encephalitis �.7�ก3, peripheral 
motor weakness 0�)� flaccid paraparesis  �E&�F-E�G7� Guillain Barre syndrome ����&ก&���.�5�/F-E�G7� )� 
+5�5&�.��+�/ �M#/`"ก '�7%H, cerebellar signs +�8 cranial nerve palsies F-E�G7��&%�"ก&�0&�A%�E��0�7
�.7��E7� �L%%1,3��"0�3ก}&�7.&ก�1.��&ก&��"*�ก��%&กก&�'���()*�A��8,,��8�&!ก.�A0E�ก��jK5�&���dกV %2&�7��&ก
!"#กE&����/+�8I5�3�0�3/ 

ก$�&���LM�� 

+H!�O 7��MกCM/�� �"*I7E����A�F-E�G7�!"#�&B3���-.0�)��"��873'�����!&/�5E&I�A�+0�./5�/�� ���������
���+�8�"6&78 sepsis 0�)��"jK0��/��)*��3/A��73�786&�A�(.�/!E�/�ก��5M*���� �DH&8F-E�G7�!"#�"�� !"#�����L%%3�
��"#�/5�/�� �"* ก&��2&��#/�./'�7%'.&/V !&/ ����ก�(.� ���08 0��/ �L��&78 �&�E���"+ก�� CE&H,+, !"��"��-�
+!./+ก���,5�&���dก'���"�5E�!"#��&�!3*/ 2 5E&/ �E&��5d�ก�3�`.����&�%2&�7�I�.�&ก (1-5 �`��O/ oil-power 
field) %8(.7�A0E ��CM/�� �"*�&ก5M*� ��.&/I�กd'&��3กJQ8+, !"��"�!"#�0d�%&กก&��E���"+ก���"*�&%H,I�EA��()*�
+, !"��"�ก�1.� Enterobacteriaceae I�E�(.� Klebsiella spp., Escherichia coli, Pasteurella pestis ����'E�  

ก&�7���%D3��� ������������+,./��กI�E 4 7�N"�3/�"* 

1. ก$���$/�'!.� ก&��H&8�()*�%&ก��)��0�)���#/�./'�7%'.&/V !&/ ����กC)����� gold standard A�ก&�
7���%D3��� ������������ 7�N"�"*�" 7&�I7+�8 7&��.&�()#�C)�A�ก&�7���%D3��� �"�&ก+'.'E�/�&B3� 7&� 1E�� �+�8
 7&�(2&�&4A�ก&��H&8+�ก�()*��7�!3*/ก&�+��F� 7&�I75�/�()*�'.��& co-trimoxazole ��)#�!2&ก&�!���,
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�E7�7�N" disk diffusion susceptibility testing ���!3#7I�ก&��H&8+�ก�()*�%&ก��#/�./'�7%!&/ ����ก%8I�EF�A� 3-5 
73�%M/�"ก&�H3��&7�N"ก&�'.&/V �H)#�(.7�A0EI�EF�ก&��H&8�()*���d75M*�+�8H,7.&I�EF��"�&กI�E+ก. �! �� ก&��H&8
�()*�����&B3��8,, automated nonradiomatric blood culture ก&�7���%D3��()*�!"#5M*�A��&0&���"*�/�()*����A(E API 
20NE test panel �8,, 20E identification +�8�8,,  automated Vitek 1 ก&�A(E�&0&��H&8��"*�/�()*�H��BJ 
(selective culture media) +�8ก&�A(E monoclonal antibody '.�+��'��%�(���'.&/V 5�/�()*��(.� LPS, 200-kD 
surface antigen +�8 300-kD antigen �&(.7�A�ก&�7���%D3��()*�!"#5M*�%&ก��)��A�57��H&8�()*����A(E7�N" latex 
agglutination ��.&/I�กd'&�7�N"ก&�'.&/V �0�.&�"*!2&A0E .&A(E%.&�A�ก&��H&8�()*��-/5M*�%M/I�.�&�&�C!2&I�EA�0�&�
H)*�!"#!"#����+0�./5�/��    

ก&��H&8�()*�%&ก�2& � (throat swab culture) 5�/F-E�G7��" 7&�I7A�ก&�7���%D3��� ����7�!"#�E���8 36 
+�8%8�" 7&�I7A�ก&�7���%D3��� �H�#�5M*������E���8 79 +�8 59 A�F-E�G7�!"#�"F�ก&��H&8�()*�%&ก���08+�8��)��
5M*��()*� B. pseudomallei '&��2&�3, ก&��H&8�()*�A�'2&+0�./�"*%M/�"��8��(�OA�F-E�G7���dก+�8F-E�G7�!"#�กd,���08
I�.I�E0�)�I�.A0E 7&��.7��)�A�ก&��กd,���08�./'�7%  

2. ก$� �&L)$,�� �0��N. -�ก$� ���'!.� ก&�7���%D3��� ���ก&�'�7%0&+��'�,��"*'.�ก&�'���()*� 
B. pseudomallei !2&I�E0�&�7�N"+'.H,7.&F�!"#I�E�3/I�.����!"#�.&H�A%�3ก����DH&8��.&/��#/A�H)*�!"#!"#����+0�./5�/
�� ��)#�/%&กH,7.&  ��ก'�!"#I�.�"�&ก&����+'.�&B3���-.A�+0�./5�/�� �&�&�C'�7%H,�"�8�3,6-�� 1E�ก3�'.��()*�
�"*I�EA��8�3,!"#�-/ A�5Q8!"#F-E�G7�!"#�&�E7� acute fulminating septicemic melioidosis �&%'�7%H,�"�8�3,
6-�� 1E�ก3�'.��()*��"*'#2&A��8�8+�ก%M/I�.(.7�A�ก&�7���%D3��� �,)*�/'E� 7�N"ก&�'�7%0&+��'�,��"*'.�ก&�'���()*��"
�3/�"* 

2.1. Indirect hemagglutination (IHA) ก&�'�7%���7�N"�"*A(E crude antigen 5�/�()*� B. 
pseudomallei � �)�,I�,�F�75�/��d���)��+�/`M#/��)#�!2&�P�ก����&ก3,+��'�,��"*A��`�3#�5�/F-E�G7�%8%3,ก�1.�
'ก'8ก��A0E�0d� ����7�N"!"#!2&I�E/.&�+�8I�EF��7���d7%M/�"ก&�A(E!&/ ����ก��.&/ก7E&/57&/ ��.&/I�กd'&�ก&�
7���%D3��� ����������������&B3�ก&�'�7%�E7�7�N"�"*�"5E�%2&ก3�0�&���8ก&���)#�/%&กI�.�&�&�C+�กF-E�G7�!"#�"
ก&�'���()*�A��L%%1,3�%&กF-E�G7�!"#� ��"ก&�'���()*��&ก.��+�8�3/'�7%H,+��'�,��"*A� �!"#�&B3���-.A�H)*�!"#!"#����
+0�./5�/�� !"#�"�156&H+5d/+�/+�8I�.� ������� �"*�&ก.���E7� ��ก%&ก�"*�3/H,F�,7ก�7/I�E%&กก&�'���()*� M. 
tuberculosis +�8 P. aeruginosa  7&�I7+�8 7&�%2&�H&8A�ก&�7���%D3��� ��)#�A(Eก&�'�7%�E7�7�N"�"*5M*�ก3,
%1�'3�5�/�8�3,+��'�,��"*!"#A(EA�ก&�7���%D3� (cut-off titer) ���H,7.&CE&A(E%1�'3�5�/�8�3,+��'�,��"*!"# 1:160 %8
�" 7&�I7+�8 7&�%2&�H&8A�ก&�7���%D3���  �������E���8 49-79 +�8 67-97 '&��2&�3, +'.CE&A(E%1�'3�!"#�8�3,
+��'�,��"* 1:320 %8�" 7&�I7+�8 7&�%2&�H&8A�ก&�7���%D3� �� !"#�E���8 30-63 +�8 79-99 '&��2&�3, ก&�
'�7%�E7�7�N"�"*�&%%8�"��8��(�O(.7�A�ก&�7���%D3��� A�F-E�G7���dก F-E�G7�!"#I�.I�E�&B3���-.A�+0�./5�/�� +�8
F-E�G7�!"#'�7%H,�"ก&��H�#�5M*�5�/�8�3,+��'�,��"*'3*/+'. 4 �!.&5M*�I�%&กก&�'�7%��)�� 2  �3*/0.&/ก3� 1-2 �3��&0O   

2.2. Complement fixation test ก&�'�7%���7�N"�"*�"ก&�A(E+��'��%�5�/�()*� B. pseudomallei !"#
+'ก'.&/ก3��(.� trichloroacetic acid extract, somatic antigen +�8 aqueous extracts �" 7&�I7A�ก&�'�7%
7���%D3��� ��-.�807.&/�E���8 80-100 +'.H,F�,7ก�7/I�E%&กก&�'���()*�(����)#�V �(.� 73Q��  ����'�I���`�� 
I!p���O I5E073�A04. 
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2.3. Enzyme-linked immunosorbent assay (ELISA) ����7�N"ก&�'�7%!"#�"ก&�H3��&��ก�&�&ก
!"#�1����A(E+��'��%�5�/�()*� B. pseudomallei !"#+'ก'.&/ก3��(.� crude antigens, culture-filtrated antigen, 
endotoxin, exotoxin +�8 19.5-kD polypeptide antigen �&�&�C'�7%0&+��'�,��"*I�E!3*/(��� IgM +�8 IgG 
ก&�'�7%0& IgG %8A0E 7&�I7+�8 7&�%2&�H&8A�ก&�7���%D3��� ��-.�807.&/�E���8 82-96 +�8 94-96 
'&��2&�3, +�8ก&�'�7%0& IgM %8A0E 7&�I7+�8 7&�%2&�H&8A�ก&�7���%D3��� ��-.�807.&/�E���8 64-75 +�8 
82-97 '&��2&�3, 

2.4. Indirect fluorescent antibody test ก&�'�7%���7�N"�"*A(E crude antigens 5�/�()*� B. 
pseudomallei A�ก&�!���, �" 7&�I7+�8 7&�%2&�H&8A�ก&�7���%D3���  �������E���8 93 +�8 95 '&��2&�3, 
�&�&�CA(EA�ก&�'��'&�ก&��3กJ&I�E 5E���"�5�/ก&�'�7%�E7�7�N"�"* )� 'E�/A(Eก�E�/ fluorescent microscope `M#/
�"�& &+H/ ��ก%&ก�"*�3/�"�L40&�(.���"�7ก3,ก&�'�7%�E7�7�N" IHA  )� %1�'3�5�/�8�3,+��'�,��"*!"#�0�&8��A�
ก&�7���%D3��� I�.�&�&�CA(E�&'�}&���"�7ก3�A�!1กH)*�!"#��)#�/%&ก'�7%H,+��'�,��"*A���8(&ก�!"#�"�156&H
+5d/+�/A�H)*�!"#!"#����+0�./5�/��  

2.5. Dot immunoassay ก&�'�7%���7�N"�"*!2&I�E/.&�+�8I�EF��7���d76&�A� 3 (�. A(E culture-
filtrated antigen 5�/�()*� B. pseudomallei A�ก&�!���, H,7.&A0EF�Aก�E� "�/ก3,ก&�'�7%�E7�7�N" ELISA +�8
�" 7&�I7�"ก7.&ก&�'�7%�E7�7�N" IHA  7&�I7+�8 7&�%2&�H&8A�ก&�7���%D3��� ���ก&�'�7%�E7�7�N" dot 
immunoassay  �������E���8 94 +�8 99 '&��2&�3, 

2.6. Gold-blot ����ก&�'�7%!"#!2&I�E/.&�+�8I�EF��7���d7+'.�"�& &+H/ A(E crude antigens 5�/�()*� 
B. pseudomallei A�ก&�!���, �&�&�C'�7%0&+��'�,��"*I�E!3*/(��� IgM +�8 IgG ก&�'�7%0& IgG %8A0E
 7&�I7+�8 7&�%2&�H&8A�ก&�7���%D3���  �������E���8 100 +�8 91 '&��2&�3, +�8ก&�'�7%0& IgM %8A0E
 7&�I7+�8 7&�%2&�H&8A�ก&�7���%D3���  �������E���8 88 +�8 88 '&��2&�3, ก&�'�7%���7�N"�"*�3/I�.�"
ก&�BMกJ&���"�,�!"�,ก3,F-E�G7�!"#�"ก&�'���()*�(����)#�V 

2.7. Immunochromatographic test ����7�N"ก&�'�7%!"#!2&I�E/.&�+�8I�EF��7���d76&�A� 10 �&!" 
�&�&�C'�7%0&+��'�,��"*I�E!3*/(��� IgM +�8 IgG �2&0�3,ก&�'�7%0& IgG %8A0E 7&�I7+�8 7&�%2&�H&8A�
ก&�7���%D3���  �������E���8 100 +�8 95 '&��2&�3, +�8ก&�'�7%0& IgM %8A0E 7&�I7+�8 7&�%2&�H&8A�
ก&�7���%D3���  �������E���8 93 +�8 95 '&��2&�3, �L%%1,3��"ก&�H3��&!2&����(1�'�7%��,!&/ ����ก+�E7 
(commercial test kit) 

3. ก$� �&L)$,�� ��L�+�2�'!.� ก&�'�7%0&+��'��%�5�/�()*�%&ก��#/�./'�7%!&/ ����ก���'�/!2&
I�E 3 7�N" )� ELISA, latex agglutination +�8 indirect immunofluorescence ���A(E specific monoclonal 0�)� 
polyclonal antibodies '.�+��'��%�(���'.&/V 5�/�()*��(.� LPS, 200-kD surface antigen +�8 300-kD antigen 
 7&�I7+�8 7&�%2&�H&8A�ก&�7���%D3��� ���7�N" sandwich ELISA `M#/A(E+��'�,��"*!"#�" 7&�%2&�H&8'.� 200-kD 
surface antigen 5�/�()*� B. pseudomallei A�ก&�'�7%0&+��'��%��"*%&ก��#/�./'�7%!&/ ����ก!"#I�.A(.��)����-.!"#
�E���8 75 +�8 98 '&��2&�3, 5E��"5�/ก&�'�7%�E7�7�N"�"* )� !2&I�E/.&�+�8I�EF��7���d7 ก&�'�7%���7�N" indirect 
immunofluorescence `M#/A(E+��'�,��"*!"#�" 7&�%2&�H&8'.� LPS antigen 5�/�()*� B. pseudomallei A�ก&�
'�7%0&+��'��%�5�/�()*�%&ก��#/�./'�7%!&/ ����ก!"#I�.A(.��)��%8�" 7&�I7+�8 7&�%2&�H&8A�ก&�7���%D3��� 
��-.!"#�E���8 73 +�8 99 '&��2&�3, 5E��"5�/ก&�'�7%�E7�7�N"�"* )� I�EF��7���d76&�A� 2 (�.  +'.�"5E���"� )� 'E�/
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A(Eก�E�/ fluorescent microscope `M#/�"�& &+H/ �2&0�3,7�N" latex agglutination �"ก&��2&�&A(E'�7%0& LPS 
antigen 5�/�()*� B. pseudomallei A��L��&78H,7.&�" 7&�I7A�ก&�7���%D3��� '#2&�H"�/�E���8 18 +�8�H�#�����
�E���8 47 CE&�2&�L��&78�&!2&A0E�5E�5E��H�#�5M*� 100 �!.& ����" 7&�%2&�H&8A�ก&�7���%D3��� �E���8 100  

4. ก$� �&L)$	$����1(ก���+�2�'!.� �L%%1,3��"ก&�H3��&�! �� !&/ polymerase chain reaction 
(PCR) �H)#��2&�&A(EA�ก&�7���%D3��� ���������������A(E primer !"#+'ก'.&/ก3� 7�N" PCR !"#��ก+,, primer %&ก 
16S ribosomal RNA (rRNA) 5�/�()*� B. pseudomallei ��)#��2&I�A(E!���,ก3,��#/�./'�7%!&/ ����ก(���'.&/V 
H,7.& �" 7&�I7A�ก&�7���%D3��� �"�&กCM/�E���8 100 +'.�" 7&�%2&�H&8A�ก&�7���%D3��� �H"�/�E���8  67 ��)#�
���"�,�!"�,7�N" PCR !"#��ก+,, primer %&ก 16S rRNA, rRNA spacer +�8 LPS (specific DNA probe) H,7.&
 7&�I7A�ก&�7���%D3��� Aก�E� "�/ก3���� �������E���8 41, 35 +�8 31 '&��2&�3, �2&0�3, 7&� %2&�H&8A�ก&�
7���%D3��� H,7.&7�N" PCR !"#��ก+,, primer ���A(E LPS A0EF��"!"#�1� �������E���8 100 �.7�7�N"!"#��ก+,, 
primer %&ก rRNA spacer %8�" 7&�I7�"ก7.&7�N"!"#��ก+,, primer %&ก 16S rRNA ��dก�E�� �������E���8 59 
+�8 47 '&��2&�3, ก&�'�7%���7�N" PCR �3/�"�& &+H/+�8'E�/�&B3� 7&�(2&�&4%M/�"5E�%2&ก3�A�ก&��2&�&A(E
�H)#�ก&�7���%D3��� A��L%%1,3� 

ก$���ก�$ 

ก&��3กJ&�� ������������+,./��ก����ก&��3กJ&+,,��8 3,��8 ��/'&��&ก&�+�86&78+!�ก`E��!"#
�ก��5M*�+�8ก&�A0E�&�P�("7�8!"#�0�&8���7�CM/ก&��%&8�-�0�)�F.&'3��H)#��8,&�jK0��/0�)�'3���)*���)#�!"#'���()*�
+�8�ก��ก&�'&�5�/��)*���)#���กI� A�F-E�G7�!"#�"�&ก&��1�+�/ �"6&78 sepsis  7����#�A0Eก&��3กJ&�E7��&�P�("7�8
+,,D"��5E&!&/0�����)���2&ก.������ ���!3#7I�%8A0E�&I�%�ก7.&F-E�G7��"�&ก&��"5M*������7�&��.&/�E�� 2-3 73�
0�)���.&/�E�� 10-14 73� %M/���"#�������&�P�("7�8(����3,��8!&�'.�%� �,�8�8�7�&ก&��3กJ&��.&/�E�� 20 
�3��&0O�H)#��s�/ก3�ก&�ก�3,����`*2& A�F-E�G7�!"#�"�&ก&�I�.�1�+�/�&�&�C���#�ก&��3กJ&�E7��&�P�("7�8(���
�3,��8!&�I�E��� ก&��3กJ&F-E�G7�!"#�"�&ก&��1�+�/+,./��ก���� 2 �8�8 )� 

�/�/�MN�0���� (acute phase) 

 �&�P�("7�8!"#�"ก&�BMกJ&7�%3�!&/ ����ก+�8H,7.&�"��8��!N�6&H�"A�ก&��3กJ&F-E�G7��� ������������
A��8�8�"*I�E+ก. 

1. Ceftazidime �����&�&'�}&�!"#A(EA�ก&��3กJ&�� �"* 5�&�5�/�&!"#A(E )� 100-120 �ก./กก./73�0�)� 
6 ก�3�/73� A�F-EA04. �&%A0E�& co-trimoxazole (sulfamethoxazole-trimethoprim: 400/80 �ก.) A�5�&� 8 �ก./
กก./73� 5�/�& trimethoprim �.7��E7� ���+,./A0E�&!3*/ 2 (���!&/0�����)���2&!1ก 8 (3#7��/ �&�&�C���3'�&
'&�A�F-E�G7�������������!"#�"�&ก&��1�+�/�/I�E �M#/0�M#/��)#��!"�,ก3,ก&��3กJ&F-E�G7����A(E�& 4 (����.7�ก3� )� 
co-trimoxazole, doxycycline +�8 chloramphenicol %&กก&�BMกJ&���"�,�!"�,��8��!N�6&H�807.&/ก&�A(E�& 
ceftazidime �H"�/(�����"�7+�8ก&�A(E�& ceftazidime �.7�ก3,�& co-trimoxazole A�ก&��3กJ&F-E�G7����������
���!"#�"�&ก&��1�+�/H,7.&�3'�&ก&���"�("7�'A���/H�&,&�I�.+'ก'.&/ก3� 

2. Amoxicillin-clavulanic acid (co-amoxiclav)  7�H�%&�Q&A(E�����&!&/��)�กA�ก&��3กJ&F-E�G7�
��)#�/%&ก'E�/A(E�&A�5�&�!"#�-/ก7.&5�&��&!"#A(E'&��ก'�+�8'E�/,��0&��&,.�� ��ก%&ก�"*�3/H,7.&F-E�G7��E���8 
23 !"#I�E�3,ก&��3กJ&�E7��& co-amoxiclav %2&����'E�/���"#��I�A(E�& ceftazidime A�ก&��3กJ&+!���)#�/%&กก&�
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'�,���/'.��& co-amoxiclav I�.�"0�3/%&กA0Eก&��3กJ&I�+�E7�&�ก7.& 72 (3#7��/+�8�3/H,ก&��)*��&�ก��5M*�
�807.&/ก&��3กJ&A�(.7/ 8-10 73�+�ก5�/ก&��3กJ&CM/�E���8 7 5�&��&!"#A(EA�ก&��3กJ& )� 160 �ก./กก./73� A�
F-EA04.A0E�&A�5�&� 2.4 ก�3� D"��5E&!&/0�����)���2&A� �3*/+�ก+�8'&��E7�5�&� 1.2 ก�3�D"��5E&!&/0���
��)���2&!1ก 4 (3#7��/ �3'�&'&�A���/H�&,&�5�/F-E�G7�!"#I�E�3,ก&��3กJ&�E7��& co-amoxiclav I�.+'ก'.&/%&ก
F-E�G7�!"#I�E�3,ก&��3กJ&�E7��& ceftazidime  

3. Cefoperazone-sulbactam 5�&��&!"#A(EA�ก&��3กJ& )� cefoperazone 25  �ก./กก./73�0�)� 3 
ก�3�/73�A�F-EA04. �3'�&�.7�5�/�& cefoperazone-sulbactam !"#A(E )� 1:1 ���A0E�.7�ก3,�& co-trimoxazole A�
5�&� 8 �ก./กก./73� 5�/�& trimethoprim ���+,./A0E�&!3*/ 2 (���!&/0�����)���2&!1ก 8 (3#7��/ %&กก&�BMกJ&
H,7.&��8��!N�6&HA�ก&��3กJ&�E7��& cefoperazone-sulbactam �.7�ก3,�& co-trimoxazole I�.+'ก'.&/%&ก
ก&�A(E�& ceftazidime �.7�ก3,�& co-trimoxazole ��.&/I�กd'&�I�. 7�A(E�-'��&�"*A�ก&��3กJ&F-E�G7�!"#�"ก&�'��
�()*�A��8,,��8�&!��)#�/%&ก�& cefoperazone F.&��5E&�-.�*2&I5�3�0�3/I�EI�.�"+�8'E�/�873/6&78��)����ก
F���ก'�%&ก 7&�F���ก'�5�/6&78 coagulopathy `M#/�&�&�C�s�/ก3�+�8+กEI5I�E���ก&�A0E7�'&����  

4. Imipenem 5�&��&!"#A(EA�ก&��3กJ& )� 50 �ก./กก./73� 0�)� 3 ก�3�/73�A�F-EA04. ���+,./A0E�&!&/
0�����)���2&!1ก 8 (3#7��/ %&กก&�BMกJ&7�%3�H,7.& �3'�&ก&���"�("7�'A�F-E�G7�!"#I�E�3,ก&��3กJ&�E7��& 
imipenem I�.+'ก'.&/%&กก&��3กJ&�E7��& ceftazidime +'.H,�3'�&ก&��3กJ&�E��0�7�&กก7.&A�F-E�G7�!"#I�E�3,
ก&��3กJ&�E7��& ceftazidime ��.&/I�กd'&���)#�/%&ก�&�"�& &+H/%M/ 7�H�%&�Q&A(EA�F-E�G7�!"#I�.'�,���/'.�
ก&��3กJ&�E7��& ceftazidime 0�)��"5E�0E&�A�ก&�A(E�& ceftazidime 

5. Meropenem 5�&��&!"#A(EA�ก&��3กJ& )� 75 �ก./กก./73� 0�)� 3 ก�3�/73�A�F-EA04. ���+,./A0E�&
!&/0�����)���2&!1ก 8 (�. %&กก&�BMกJ&+,, observational retrospective study !"#��8�!B����'���"�H,7.& 
�3'�&ก&���"�("7�'����7�5�/F-E�G7�������������!"#�"�&ก&��1�+�/��)#�I�E�3,ก&��3กJ&�E7��& meropenem �.7�ก3,
�& co-trimoxazole I�.+'ก'.&/%&กก&��3กJ&�E7��& ceftazidime �.7�ก3,�& co-trimoxazole +'A�F-E�G7�!"#�"
6&78 severe sepsis ��)#�I�E�3,ก&��3กJ&�E7��& meropenem �.7�ก3,�& co-trimoxazole %8�"�3'�&ก&���"�("7�'
'#2&ก7.&F-E�G7�!"#I�E�3,ก&��3กJ&�E7��& ceftazidime �.7�ก3,�& co-trimoxazole ��.&/I�กd'&� /'E�/�"ก&�BMกJ&
���"�,�!"�,+,, prospective, randomized controlled study '.�I��H)#���8������8��(�O!"#+!E%��/5�/ก&�A(E�& 
meropenem A�ก&��3กJ&F-E�G7�������������!"#�"6&78 severe sepsis ��)#�/%&กก&�BMกJ&�3/ก�.&75E&/'E��"�L%%3�
0�&���8ก&�!"#�&%�"F�ก�8!,'.�F�ก&�BMกJ&7�%3��(.� ก&�A(E granulocyte colony stimulation factor (G-CSF) 
+�8 physiological dose 5�/��'"�����O �7�!3*/B3ก�6&HA�ก&�7���%D3��� +�8ก&��-+��3กJ&F-E�G7�A�0��6�,&�
F-E�G7�A��8�87�กr'� ����'E� 

�/�/ -���![�2 (maintenance phase) 

 �&�P�("7�8!"#�"��8��!N�6&HA(EA�ก&��3กJ&F-E�G7�A��8�8�"*I�E+ก. 

1. Co-trimoxazole �-&�ก�0�$ doxycycline 5�&�5�/�& co-trimoxazole !"#A(EA�ก&��3กJ& )�  8-10 
�ก./กก./73� 5�/�& trimethoprim �.7�ก3,�& doxycycline A�5�&� 4 �ก./กก./73� �-'��&�"*%3������-'��&
�&'�}&�A�ก&��3กJ&��)#�/%&ก�3'�&ก&�ก�3,����`*2&'#2&�1���)#��!"�,ก3,�-'��&�)#�V A�F-E�G7�!"#I�E�3,�&�&� 20 
�3��&0O%8�"�3'�&ก&�ก�3,����`*2&�H"�/�E���8 4  
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2. Co-amoxiclav 5�&�5�/�&!"#A(EA�ก&��3กJ& )� amoxicillin 60 �ก./กก./73� +�8 clavulanic acid 
15 �ก./กก./73� �H)#�A0EI�E�3��.7�5�/�& amoxicillin '.� clavulanic acid ���� 4:1 ���+,./A0E�&73��8 4  �3*/  �&
�-'��"* 7�A(E�����&!&/��)�กA�04�/�" ��6O0�)�A0E��,1'� ��dก!"#�&�1'#2&ก7.& 8 �K+�8F-E�G7�!"#+HE�&ก�1.� 
sulfonamides ��)#�/%&ก�3'�&ก&�ก�3,����`*2&�-/ก7.&ก&��3กJ&�E7��& co-trimoxazole �.7�ก3, doxycycline A�
F-E�G7�!"#I�E�3,�& co-amoxiclav �E��ก7.& 12 �3��&0O�"�3'�&ก&�ก�3,����`*2&�E���8 36 CE&I�E�3,�&�&�ก7.& 12 
�3��&0O%8�"��ก&��ก��ก&�ก�3,����`*2&���/�0�)��E���8 10 

3. Ciprofloxacin �-&�ก�0�$ azithromycin 5�&�5�/�&!"#A(EA�ก&��3กJ& )� ciprofloxacin 500 �ก. 
�3,��8!&�73��8 2  �3*/ �.7�ก3,�& azithromycin 5�&� 500 �ก. �3,��8!&�73��8 1  �3*/ %&กก&�BMกJ&H,7.&
��)#�A0Eก&��3กJ&�E7��&�-'��"*�&� 12 �3��&0O%8H,�3'�&ก&�ก�3,����`*2&CM/�E���8 22 `M#/�-/�&ก��)#��!"�,ก3,ก&�
A(E�& co-trimoxazole �.7�ก3, doxycycline ��ก%&ก�"*�&�3/�"�& &+H/�&ก %M/ 7�H�%&�Q&A(E�&�-'��"*�DH&8A�
F-E�G7�!"#�"5E�0E&�A(E�& 2 �-'�+�ก 

ก$�\]�2ก�� 

 ก&��s�/ก3��� ������������!2&I�E .��5E&/�&กA�H)*�!"#!"#����+0�./5�/�� ��)#�/%&ก�()*��"��-.!3#7I�A�
N���(&'�!2&A0Eก&�0�"ก��"#�/ก&��3�F3��()*�����I�I�E�2&,&ก����DH&8�กJ'�ก� �L%%1,3��3/I�.�"73 `"�!"#�"
��8��!N�6&HA�ก&��s�/ก3��� �"* �2&0�3,F-E!"#����!&/�5E&I�A�+0�./5�/��  /'E�/�873/ก&��3�F3�ก3,���0�)��*2&'&�
+0�./N���(&'� ��.&/I�กd'&��"�&�/&�F-E�G7�������������!"#����!&/�5E&I�A�+0�./5�/�� +�8I�.�"��873'�ก&�
�3�F3�ก3,���0�)��*2&!"#�.&%8����+0�./5�/�()*�(3��%�`M#/F-E�G7� /%8I�E�3,�()*�F.&��&!&/�)#�  

	�(\ 
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