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�อ�Oอคิดเ/็น�Nอน�@ร.?มมน@ 

 -@!/�@%0>%คO@N�/!/ 
O%ว#@��@/ว>Nค/@>ห์คว@-N0?P.��อ� 
�@/ AQอ.@!O@%�Bล�?*#?P-@�@�อ@ห@/ 

1. �อ&�N@. 

1.1 #@�%�@�2>�คO@N�1�%�?Q �O@ห��O�/�@��?Pอ$CN�� AQ��@��@�/>�$@0@2�%์N�?P$/�?��?Q��อ�O'>/>�?�@% 
�?P�O@R�Q�O/>Nค%@>ห์ค/@#N2?P$��อ��@%�AQอ$@�O@��B'�?  (antimicrobial resistance; AMR) �@�อ@ห@% 
�?PN�>��@��@%Q�O$@�O@��B'�? �อ�Nห�Aอ�@��@%Q�OQ�#�B1$์ (non-human use)  

1.2  #@�%�@�2>�คO@N�1�%�? Q #?�B�#B N�ห#@$Q��@%�%>N#>�ค/@#N2? P$��Nอ2B�"@ �อ�#�B1$์�@��@% � 

N�A Qอ�A Qอ$@�O@��B'�? O'>NอNอO#อ@%์�?N�อ%์#>O���์ (AMR determinants) Q�อ@ห@% อ@ห@%2?�/์  
%/#�@��@%N @>N' ? Q$�2 ?�/ ์� O Q@ O'>�@%�N@$�อ�N� A Qอ� A Qอ$@�O@�� B'� ? O'> AMR determinants  
�N@��@%�%>P"คอ@ห@%O'>�@%Q�Oอ@ห@%2?�/์Q��@%N'?Q$�2?�/์N APอ�@%�%>P"ค N APอN2�อO�>�>��%%# 

�@%�?��@%ค/@#N2? P$��? P Nห#@>2#Q��@%'�ค/@#N2? P$��อ�N�A Qอ�A Qอ$@�O@��B'�?  O'>%>�B�%>N�O� 

�อ�ค/@#N2?P$��?PN�? P$/�Oอ��?�"@ค2N/��N@� N �?P#?�@%Q�O$@�O@��B'�? �อ�Nห�Aอ�@��@%Q�OQ�#�B1$์  
N�N� �@%Q�O$@�@��@%2?�/O �$์ �@%อ@%?��@ A� 

1.3 #@�%�@�2>�คO@N�1�%�?Q QหOQ�O%N/#�?�:  
1) #�1. 9006 #@�%�@�2>�คO@N�1�% N%APอ� ห'?��@%�O@�@�Q��@%/>Nค%@>ห์ค/@#N2?P$�; 
2)  #�1. 9015 #@�%�@�2>�คO@N�1�% N%APอ� ห'?��@%O'>O�/�@�Q��@%�%>N#>�ค/@#N2?P$��@��B'>��%?$์; 
3)  #�1. 9062 #@�%�@�2>�คO@N�1�% N%A Pอ� ห'?���>�?�>2O@ห%?��@%N�O@%>/?�O'>�%/��>��@# 

N�AQอ�AQอ$@�O@��B'�? Q��0B2?�/์; O'> 

4)  #�1. 9065 #@�%�@�2>�คO@N�1�% N%APอ� O�/�@��@%��2อ�ค/@#R/�อ�O�ค�?N%?$�Nอ$@�O@��B'�? 
2O@ห%?��0B2?�/์ 

1.4  #@�%�@�2>�คO@N�1�%�?Q R#Nค%อ�ค'B#�@%/>Nค%@>ห์ค/@#N2?P$��?PN�?P$/�?�: 
1)  �@%��คO@��อ�$@�O@��B'�? Q�อ@ห@%; 
2)  $?�Nค%APอ�ห#@$�อ��@%�AQอ$@ (AMR marker gene) �อ� A�ห%Aอ�B'>��%?$์�?��อ�?NอO�Nอ; 

3)  �B'>��%?$์�?PR#N�?�O�% ?��B�%%#�?P�?Q�Q�N�>#Q�อ@ห@%N APอ/?��B�%>2�ค์�@�N�ค�>ค N�N� �'O@N�AQอ; 

4)  2N/��%>�อ�อ@ห@%�?P#?Pอ�@2��N�A้อ�$?��AQอ$@ N�N� P %R�Pอ�>�  
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2. %>.@-  
ค/@#ห#@$�อ�คO@�?PQ�OQ�#@�%�@�2>�คO@N�1�%�?Q #?�?��?Q 

2.1 �'N2?$�Nอ2B�"@  (adverse health effect) ห#@$�@� �''? �์�? PR#N @��%>2�ค์ห%AอR#N�Oอ��@%QหON�>� 

Q�#�B1$์ Q��?P�? Qห#@$�@��@%N�O��N/$�@�N�AQอ�AQอ$@�O@��B'�? ห%Aอ�@� AMR determinants �?Pอ$CNQ�
อ@ห@%ห%AอR�O%?�#@�@�อ@ห@%�?P#@�@�2?�/์ห%Aอ A� %/#�@��@%#?ค/@#�?P�อ��@%�>�N�AQอห%AอR#N�อ�2�อ� 
�Nอ�@%%?�1@N >P#�@Q� �@%2C�N2?$�@�N'Aอ�2O@ห%?��@%%?�1@ �@% �ค/@#%B�O%��อ��@%�>�N�AQอN >P#�@Q� 

�O@QหO�Oอ�Q�ON/'@%?�1@P%ค�@��@Q� N >P#�@%�Oอ� ?�%?�1@Q�2�@� $@�@' O'>#?�@%N2?$�?/>�N >P#�@Q� 

2.2 2@%�O@��B'� ?  (antimicrobial agent) ห#@$�@� 2@%�? P N� >��@#�%%#�@�> ห% Aอ2@%�@ P�2 ?�Nค%@>ห์  

ห%Aอ2?�Nค%@>ห์ #?คB�2#�?�>Q��@%�N@ห%Aอ$?�$?Q��@%N�%>�N�>�P��อ��B'>��%?$์N#APอQ�OQ�ค/@#N�O#�O� 

�?PNห#@>2# P�$#?N�O@ห#@$Q��@%ออ�&��>N�?P�O@N @>  
�@P�Q�#@�%�@��?Q#BN�N�O�2@%�O@��B'�? Q��'BN#$@�O@��B'�?  O'>�NอR��?Q�>Q�OคO@/N@ <$@�O@��B'�? = 

2.3 �'BN#$@�O@��B'�?  (antimicrobial class) ห#@$�@� $@�O@��B'�? �?P#?Pค%�2%O@�P#N'�B'ค'O@$ค'@��?�  
#?�@%ออ�&��>N  (mode of action) �NอN�O@ห#@$Nห#Aอ��?� �?��? Q��@�#?�'R��@%�A Qอ$@�? Pค'O@$�?�  
ค/@#O���N@��อ�คB�2#�?�>�อ�$@�O@��B'�? "@$Q��'B N# #?�N�>��@ Q��@��@%O���? P�อ� P#N'�B' 

�?PO���N@��?�2N��'QหO$@�N@� N Q��'BN#$@�?Q�#?�@%ออ�&��>Nห%Aอ#?คB�2#�?�>�@�N"2?��'�0@2�%์ 

O'>�@�N"2?� '0@2�%์�N@��?�R�O  

2.4 �@%�A Qอ$@�O@��B'�?  (antimicrobial resistance; AMR) ห#@$�@� ค/@#2@#@%��อ��B'>��%?$์ 

Q��@%N >P#�O@�/�ห%Aอ#?�?/>�อ$CNQ�2"@/>�?P#?$@�O@��B'�? Q�%>�?�ค/@#N�O#�O��?P2C��/N@%>�?��?PNค$Q�O
Q��@%�N@ ห%Aอ$?�$?Q��B'�? ��>��?Q�R�O  
�@P�Q�#@�%�@��?Q�B'>��%?$์�?PN�>��@%�AQอ$@�O@��B'�? �>N%?$�/N@ <N�AQอ�AQอ$@�O@��B'�? = 

2.5 NอNอO#อ@%์�?N�อ%์#>O���์ (AMR determinants) ห#@$�@� 2N/� ?��B�%%# (genetic element)  
�อ��B'>��%?$์ �?Pค/�คB#ห%Aอ�?P�O@QหO�B'>��%?$์2@#@%�ค����Nอ&��>N�อ�$@�O@��B'�?  �@P�อ@�อ$CN�� 

ห%Aออ$C N�อ�Pค%P#P�# O'>อ@�N�็�2N/�ห�@P��อ�2N/� ?��B�%%#�อ��B'�? �? PNค'A Pอ��? PR�O (mobile  

genetic elements) N�N�  '@2#>� (plasmids) อ>��>�%อ� (integrons) O�%�2์P �อ� (transposons)  
�@��N@$�อ��@%�AQอ$@O���/@� (horizontal transmission) R�2CN�B'>��%?$์�?PR/�Nอ$@�O@��B'�? R�O  
�@P��NอR��?Q�>N%?$�/N@ AMR determinants 

2.6 �B'>��%?$์อ>�อ@0?$ (commensal) ห#@$�@� �B'>��%?$์�N@� N �?P#?ค/@#2?# ?��์O�� @P� @ (symbiotic 

relationship) �@P��B'>��%?$์��>�ห�@P�R�O%?��%>P$��์Q���>�?Pอ?���>�ห�@P�R#NN2?$�%>P$��์ P�$�?P/R�
�B'>��%?$์อ>�อ@0?$�? Pอ$C N�%>�O@�> P����> (normal habitat) �Aอ/N@R#N�NอQหON�>�P%ค O�NQ��@��%�?  
อ@��'@$N�็��B'>��%?$์�NอP%ค�/$Pอ�@2 (opportunistic pathogens) �?P�O@QหON�>�P%คR�O 
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2.7 �@%�A Qอ$@%N/# (co-resistance) ห#@$�@� ค/@#2@#@%��อ��B'�? Q��@%N > P#�O@�/�ห%Aอ#?�?/>� 

อ$CNQ�2"@/>�?P#?$@�O@��B'�? #@��/N@ห�@P��'BN# N�APอ��@�#?�'R��@%�AQอ$@�?Pห'@�ห'@$ 

2.8 �@%�AQอ$@�O@# (cross-resistance) ห#@$�@� ค/@#2@#@%��อ��B'�? Q��@%N >P#�O@�/�ห%Aอ#?�?/>�  

อ$CNQ�2"@/>�?P#?$@�O@��B'�? #@��/N@ห�@P���>� �@P�N�็�2@%�?Pอ$CNQ��'BN#N�?$/�?� ห%Aอ#?�@%�AQอ$@�O@# 

R�$?�$@�O@��B'�? �'BN#อAP�N �?PQ�O�'R��@%�AQอ$@%N/#�?�  

2.9 �@%Q�O$@�อ�Nห�Aอ�@��Oอ�N�Q�O (extra- or off-label use) ห#@$�@� �@%Q�O$@�O@��B'�? �?P�อ�Nห�Aอ 

�@�ห%AอR#NN�็�R��@#�Oอ�N�Q�O�@#�'@�O'>Nอ�2@%�O@�?�$@�?P�@Q��>N�?$�  

2.10 �B'>��%?$์�? P�O@QหON�>�P%ค�@�อ@ห@% (foodborne pathogen) ห#@$�@� �B'>��%?$์�? P�O@QหON�>�P%ค 

�?P#?อ$CNQ�อ@ห@% �@P�อ@��O@QหON�>�P%คห%Aอ�@%N�O��N/$Q�#�B1$์ P�$�@%�%>P"คอ@ห@%�?P��N�A้อ��B'>��%?$์ 

�?P�O@QหON�>�P%ค ห%Aอ�'>�"?��์�?/"@ �?P�'>�P�$�B'>��%?$์�?P�O@QหON�>�P%ค  

2.11 2?�/์�? P�'>�อ@ห@% (food-producing animal) ห#@$�@� 2?�/์�? PN'? Q$�R/ON A Pอ/?��B�%>2�ค์N A PอQหO  
ห%AอN�็�อ@ห@%�อ�#�B1$์ 

2.12 ห#/�ห#CNค/@#R/�Nอ$@�O@��B'�?  (interpretive criteria) ห#@$�@� ห#/�ห#CN�?P�?�QหOคN@ค/@#N�O#�O� 

�อ�$@�O@��B'�? Q�%>�?��OP@2B��?P2@#@%�$?�$?Q��@%N�%>�N�>�P��อ��B'>��%?$์ (minimal inhibitory 

concentrations; MIC) ห%AอN2O��N@�0C�$์�'@��อ��%>N/��?P2@#@%�$?�$? Q��@%N�%>�N�>�P��อ�
�B'>��%?$์ (inhibition zone diameter) อ$CNQ��N/�R/%?� �@P��AQอ$@ ห%Aอ�AQอ$@  

2.13 �B'>��%?$์�? P�O@QหON�>�P%คห%Aอ�B'>��%?$์�NอP%ค (pathogen) ห#@$�@� �B'>��%?$์�? P2@#@%��NอQหON�>� 

�@%�>�N�AQอ �@%N�O��N/$ห%AอP%ค 

2.14 �@�N'Aอ�Q��@%�?��@%ค/@#N2? P$� (risk management option; RMO) ห#@$�@� �@%�O@N�>��@% 

�?P�O@N @>�?P2@#@%��O@#@��>�?�>N APอ'�ค/@#N2?P$� � �B��?P�Oอ�ค/�คB#�N@� N �'อ��%>�/��@%�'>�
อ@ห@%���@��@%�%>P"ค 

2.15 �Oอ#C'O2��'?�1�>N� @>�อ�ค/@#N2? P$�ห%AอP %R!'์�อ�ค/@#N2? P$� ( risk profile) ห#@$�@�  
�@%อ�>�@$�ั�ห@ค/@#�'อ�"?$�O@�อ@ห@%O'>�%>���อ��ั�ห@�?Q� 

3. หล?��@/#?PวR'0 @ห/?&�@/ว>Nค/@>ห์คว@-N0?P.��อ��@/ AQอ.@!O@%�Bล�?*#?P-@�@�
อ@ห@/ 
�@%/>Nค%@>ห์ค/@#N2?P$��อ��@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@% ค/%#?ค/@#2อ�ค'Oอ�QหON�็�R��@#  
#�1. 9006 #@�%�@�2>�คO@N�1�% N%A Pอ� ห'?��@%�O@�@�Q��@%/>Nค%@>ห์ค/@#N2?P$� �@P��%>�อ��/$  
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3 �? Q��อ�2O@ค?� คAอ �@%�%>N#>�ค/@#N2? P$� �@%�?��@%ค/@#N2? P$� O'>�@%2A Pอ2@%ค/@#N2? P$�  
P�$#?ห'?��@%�?P/R��?��?Q 

3.1 หล?��@/#?P 1 

  >�@%�@�'�%>���อ��@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%�Nอ2B�"@ �อ�#�B1$์�@P�N�็��'�@��@%Q�O
$@�O@��B'�? �อ�Nห�Aอ�@��@%Q�OQ�#�B1$์  

3.2  หล?��@/#?P 2 

  >�@%�@�@%ค?�N'Aอ�O'>�@%O %N�%>�@$�อ��@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@% �?Q�O�N�%>�/��@%
�'>�อ@ห@%���@��@%�%>P"ค 

3.3  หล?��@/#?P 3 

  >�@%�@Nอ�2@%�@�/>�@�@%�อ�อ�ค์�%%>ห/N@��%>N�0 (N�N� คO@O�>�O@�อ�ค�>�CON�?P$/�@�%N/#อ�ค์�@%
อ@ห@%O'>�@%N�1�%Oห N�2ห�%>�@�@� >  (Food and Agriculture Organization of the United 

Nations; FAO)/อ�ค์�@%อ�@#?$P'� (World Health Organization; WHO)/ อ�ค์�@%2B�"@ 2?�/์P'� 
(World Organisation for Animal Health; WOAH) N�?P$/�?�$@�O@��B'�? �?P2O@ค?�อ$N@�$>P� (critically 

important antimicrobial; CIA)) #@Q�O�?�'O@�?�ค/@#2O@ค?��อ�N%APอ��?P�Oอ��O@�@%�%>N#>�ค/@#N2? P$�  
O'>�O@ห���>��%%#�@%�?��@%ค/@#N2?P$� 

3.4  หล?��@/#?P 4 

  >�@%�@ค/@#O���N@��อ�O�N'>�%>N�0ห%Aอ"C#>"@ค N�?P$/�?��@%Q�O$@�O@��B'�?  �@%R�O%?�2?#�?2  
ค/@#�B��อ�N�A Qอ�A Qอ$@�? P#@�@�อ@ห@%O'> AMR determinants Q�#�B1$์ %/#�@��@�N'Aอ� 

Q��@%�?��@%ค/@#N2?P$� 

3.5  หล?��@/#?P 5 

�O@N�>��@%��ห'?��@%O'>O�/�@��@%�%>N#>�ค/@#N2?P$��@��B'>��%?$์�@# #�1. 9015 #@�%�@� 

2>�คO@N�1�% N%A Pอ� ห'?��@%O'>O�/�@�Q��@%�%>N#>�ค/@#N2? P$��@��B'>��%?$์ O'>�?��@% 
ค/@#N2?P$��@��B'>��%?$์�@# Principles and Guidelines for the Conduct of Microbiological 

Risk Management (CXG 63-2007) �อ��@��?Q �Oอ� >�@%�@�ั��?$�N@� N �?PN�?P$/�Oอ��?�ค/@#R/ 

�Nอ$@�O@��B'�? �อ��B'>��%?$์�? PN�็��ั�ห@O'>�'�?P�@##@�? PN�? P$/�Oอ��?��@%%?�1@P%คQ�#�B1$์ 

�?PN�>��@��@%R�O%?�2?#�?2N�AQอ�AQอ$@�O@��B'�?   

3.6  หล?��@/#?P 6 

 QหOค/@#2O@ค?�Q��@%%>�B%@$'>Nอ?$�อ$N@��?�N���อ�อ�ค์�%>�อ��?P�>�Oอ��O@#@ >�@%�@%N/#�?� 
R�OO�N ��>�2>�คO@อ@ห@% ��>��อ��B'>��%?$์�?PN�>��@%�AQอ$@O'> AMR determinants %/#�@���>� 
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$@�O@��B'�? �? P �/N@�B' >��%?$์N�>��@%�A Qอ$@  Q��@��%�?QหO >�@%�@�@��@%�A Qอ$@%N/#O'> 

�@%�AQอ$@�O@#�O/$ 

3.7  หล?��@/#?P 7 

 �@%�%/��>��@#O'>N�O@%>/?��@%Q�O$@�O@��B'�?  O'>ค/@#�B��อ��B'�? �? PN�>��@%�A Qอ$@O'>  
AMR determinants N�็�2>P�2O@ค?�$>P�Q��@%�%>N#>��'O'> >�@%�@�%>2>��>�'�อ��@%�O@N�>��@% 

�@##@�%�@%�?��@%ค/@#N2?P$� %/#�?Q�N APอN�็��Oอ#C'QหO�B�"@ค2N/��?PN�?P$/�Oอ�R�O%?��%@� 

3.8  หล?��@/#?P 8 

 �@%�%>N#>��@�N'Aอ�Q��@%�?��@%ค/@#N2?P$��อ��@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%�N/��Nอ�QหO�'�'>� 

ค/%%/#�@��%>N�O��@�2B�"@ 2?�/์�? PN�? P$/�Oอ��?�ค/@#�'อ�"?$�O@�อ@ห@%�@#ค/@#Nห#@>2#  
Q��@%/>Nค%@>ห์ค/@#N2? P$��อ��@%�A Qอ$@�O@��B'�? �? P#@�@�อ@ห@% N#A Pอ#?�@% >�@%�@�%>N�O� 

�@�2B�"@ 2?�/์�?��'N@/ค/%คO@�@��@�#@�%�@��?PN�?P$/�Oอ��อ� WOAH 

4. �/อ&�@/ว>Nค/@>ห์คว@-N0?P.��อ��@/ AQอ.@!O@%�Bล�?*#?P-@�@�อ@ห@/  
O��"@ �%อ��@%/>Nค%@>ห์ค/@#N2?P$��อ��@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@% �?�O2��Q�"@ �?P 1 
�?��O@�@ Q�N A Pอ�N/$�C O�?��@%ค/@#N2? P$� P�$O2���B��?P�Oอ��?�2>�Q��N@� N O'>อ�ค์�%>�อ��อ� 
�@%/>Nค%@>ห์ค/@#N2?P$��?PN�?P$/�Oอ��?� N�N�  

 1) �@%�?�'O@�?��?Q��อ��?P%/#อ$CNQ��>��%%#�@%�?��@%ค/@#N2?P$�N�AQอ��O�  
2)  �?Q��อ�Q��@%�%>N#>�ค/@#N2?P$�  
3) �%>�/��@%%>�B �%>N#>��' N'Aอ� �O@N�>��@% �%/��>��@# O'>���/��@�N'Aอ�Q��@%�?��@% 

ค/@#N2?P$�  
4)  อ�ค์�%>�อ�O'>�>��%%#�?PQ�O�'อ��%>�/��@% %/#�@��@%2APอ2@%ค/@#N2?P$� O'>�@%N�O@%>/?� 

�@%Q�O$@�O@��B'�? O'>�@%�AQอ$@�O@��B'�?  O#O/N@�@%N�O@%>/?�R#NR�ON�็�อ�ค์�%>�อ��?P/R� 

�อ��@%/>Nค%@>ห์ค/@#N2?P$� O�N�Aอ/N@N�็�2N/�2O@ค?�Q�O�N'>�?Q��อ��อ��@%/>Nค%@>ห์ค/@#N2?P$� 
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ห#@$Nห�B: �'Nอ��Oอค/@#2?N�@O2���@��B��?�2>�Q��?P2O@ค?�Q��%อ��@%/>Nค%@>ห์ค/@#N2?P$��อ� 
 �@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@% 

,@*#?P 1  �/อ&�@/ว>Nค/@>ห์คว@-N0?P.��อ��@/ AQอ.@!O@%�Bล�?*#?P-@�@�อ@ห@/ 

5. �>��//-�@/�? �@/คว@-N0?P.�N&AQอ�!O%0 @ห/?&�@/ AQอ.@!O@%�Bล�?*#?P-@�@�อ@ห@/ 
�ั�ห@ค/@#�'อ�"?$�O@�อ@ห@%อ@�N�>��@ Q�R�ON#A Pอ �ห%AอN�>��@%�N@$�อ�N�A Qอ�A Qอ$@�O@��B'�? ห%Aอ  
AMR determinants �N@��@�อ@ห@% �@%R�O%?�2?#�?2N�AQอ�AQอ$@�O@��B'�? ห%Aอ AMR determinants  
อ@��NอQหON�>��'N2?$�Nอ2B�"@ �อ�#�B1$์  

�?��?Q� �CO�?��@%ค/@#N2?P$��Oอ�N%>P#�%>�/��@%�?��@%ค/@#N2?P$��O/$�>��%%#�@%�?��@%ค/@#N2?P$�
N�AQอ��O� N APอ >�@%�@�อ��N@$O'>%>�?�ค/@#%B�O%��อ��'�%>���Nอค/@#�'อ�"?$�O@�อ@ห@% 

�?PN�>��@�ค/@#N2?P$��?Q� O'>ห@��O@N�็�QหON%>P#�>��%%#N APอ�?��@%ค/@#N2?P$��?P%>�BR/O   

5.1 �@//>&B'/>N O%คว@-'ลอ ,?. O@%อ@ห@/#?PN�> �@��@/ AQอ.@!O@%�Bล�?*  
 �?Q��อ��?QN�็��?Q��อ�O%��?P�CO�?��@%ค/@#N2?P$�%>�BO'>อ�>�@$�%>N�O�ค/@#�'อ�"?$�O@�อ@ห@% 

�?PN�>��@��@%�AQอ$@�O@��B'�?  R�OO�N อ?��%@$%N/#�อ��@%�AQอ$@�O@��B'�?  (N�AQอ�AQอ$@�O@��B'�?   
O'> AMR determinants ห%Aออ$N@�Q�อ$N@�ห�@P�) $@�O@��B'�? �?P�B'>��%?$์N�>��@%�AQอ$@ O'>2>�คO@
อ@ห@%�?PN�?P$/�Oอ��?��@%�AQอ$@�O@��B'�? �?Q� O'>�O@�Oอ#C'�@�Oห'N�อAP��@P�#?%@$'>Nอ?$��?��Oอ 6.1  
#@Q�O%>�B�%>N�O�ค/@#�'อ�"?$�O@�อ@ห@%�?PN�>��@��@%�AQอ$@�O@��B'�?  
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5.2  �@/�? # @P*/R+ล์�อ�คว@-N0?P.�  
P %R!'์�อ�ค/@#N2? P$�2O@ห%?��@%�A Qอ$@�O@��B'�? �? P#@�@�อ@ห@%N�็��@%อ�>�@$�ั�ห@ 

ค/@#�'อ�"?$�O@�อ@ห@%O'>�%>���อ��ั�ห@�?Q�Q�%C�O���?P�%>�?� �%>�อ��O/$ อ�ค์ค/@#%CO
N�?P$/�?��%>N�O�ค/@#�'อ�"?$�O@�อ@ห@%�?PN�็��ั��B�?� #@�%�@%ค/�คB# O'>�@�N'Aอ�Q��@%�?��@%
ค/@#N2 ? P$��?P#?Q��ั�� B� ?�O'>�%>���อ��P$�@$ค/@#�'อ�"?$�O@�อ@ห@%�?P#?อ >�� > '�Nอ 

�@%�O@N�>��@��?PN�็�R�R�O�NอR�Q��@%�?��@%ค/@#N2?P$� �@P�P %R!'์�อ�ค/@#N2?P$��>�N/$�O@ห��
�อ��N@$�?P�>อ�>�@$O'>�O@ห���ั��?$�?Pอ@�#?อ>��> '�Nอค/@#N2?P$��อ�อ?��%@$ O�NR#NR�O#?�B��%>2�ค์
Q��@%�O@R�Q�ON�็��Oอ#C'�@%�%>N#>�ค/@#N2?P$���?�$Nอ P %R!'์�อ�ค/@#N2?P$�#?��?��O@P�$�Bค'@�% 
�?P#?ค/@#N�?P$/�@�N� @>�O@�ค/@#�'อ�"?$�O@�อ@ห@%�?PN�็��Oอ�?�/'O'>N�O@Q�N�ค�>ค�@%�%>N#>� 

ค/@#N2?P$��อ��@%�AQอ$@�O@��B'�? O'>ค/%�%@�1@ห@%Aอ%N/#�?�"@ค2N/�อAP��?PคBO�Nค$�?�P�N�@%�'>�อ@ห@%
O'>N�ค�>ค�@%�'>��?PN�?P$/�Oอ� 

P %R!'์�อ�ค/@#N2?P$�อ@�#?%@$'>Nอ?$�N�>�'@�O'>N�>��/O@��?PO���N@��?��@Q�อ$CN�?�ค/@#�Oอ��@% 
�อ��CO�?��@%ค/@#N2?P$� ค/@#�?��Oอ�O'>ค/@#N%N��N/��อ��%>N�O��ั�ห@ค/@#�'อ�"?$�O@�อ@ห@% 
อ�ค์�%>�อ�2O@ค?�2O@ห%?��@% >�@%�@�?��O@P %R!'์�อ�ค/@#N2?P$�2O@ห%?��@%�AQอ$@�O@��B'�?  

�? P#@�@�อ@ห@%�?�O2��Q�"@ค��/� � O'>อ@�#?�%>N�O�N > P#N�>#�@#ห'?��@%O'>O�/�@� 
Q��@%�?��@%ค/@#N2?P$��@��B'>��%?$์ (CXG 63-2007) �อ��@��?Q QหO >�@%�@�@�%@$�@%$@�O@��B'�?  
CIA �?P�?��O@P�$อ�ค์�%%>ห/N@��%>N�0O'>ห�N/$�@��CO#?อO@�@�ห�O@�?P�อ��%>N�0�O@ห��R/O 

�Oอ#C'�?PQหOR/OQ�P %R!'์�อ�ค/@#N2?P$��?Q �>�O@R�N�็��@�N'Aอ��N@� N QหO�CO�?��@%ค/@#N2?P$�Q�O�?�2>�Q� 

Q�N�AQอ��O� R�OO�N 
1) R#N�O@N�็��Oอ�#?�@%�O@N�>��@%�NอR�  
2) #อ�ห#@$QหO#?�@%�%>N#>�ค/@#N2?P$�  
3) /@�O�/�@�Q��@%N�O�%/�%/#�Oอ#C'N >P#N�>#  
4) QหO#?�@%�?��@%N APอ'�ค/@#N2?P$��?��?   

N#A Pอ#?ห'?��@�O2��/N@�@%�A Qอ$@�O@��B'�? �? P#@�@�อ@ห@%2N��'�%>���Nอ2B�"@ �อ�#�B1$์  
O�N$?�#?�Oอ#C'�@�/>�$@0@2�%์R#NN ?$� อห%Aอ$?�#?�Oอ#C'R#N2#�C%�์ �CO�?��@%ค/@#N2?P$�อ@��?�2>�Q�
�?��@%ค/@#N2? P$��? P/ค%@/Q�%>ห/N@��@%%/�%/#�Oอ#C'N > P#N�># ห@�#?�@%�?�2>�Q�$A�$?�ห%Aอ
�%?�N�'? P$��@%�?��@%ค/@#N2? P$��? P/ค%@/�? Q� �Oอ�2A Pอ2@%#@�%�@%�?��@%ค/@#N2? P$��? P/ค%@/  
%>$>N/'@�?P�>Q�O O'>�@%���/�#@�%�@%�?��@%ค/@#N2?P$��?Q�QหO"@ค2N/��?PN�?P$/�Oอ��%@� 
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5.3  �@/�? อ?% ?&�อ�'/>N O%คว@-'ลอ ,?. O@%อ@ห@/ Oล>�@/�? ล @ ?&คว@-0 @ค?� 

Q%�@/'/>N->%คว@-N0?P.�Oล>�@/�? �@/คว@-N0?P.�  
N�A Pอ��@��@%�%>N#>�ค/@#N2? P$�O'>�@%�O@N�>��@% N A Pอ�?��@%ค/@#N2? P$�Q�O�%? $@�%#@�  
�?��? Q� �@%�?��O@P %R!'์�อ�ค/@#N2? P$��>N�็�Oห'N��Oอ#C'QหO� C O� ?��@%ค/@#N2? P$��O@R�Q�O  
Q��@%�?�อ?��?��อ�ค/@#N2? P$� ห%Aอ�?�'O@�?�ค/@#2O@ค?��อ��ั�ห@ค/@#�'อ�"?$�O@�อ@ห@% 

�?PN�>��@��@%�AQอ$@�O@��B'�? O$�ออ��@��ั�ห@ค/@#�'อ�"?$�O@�อ@ห@%อAP� 

�อ��@��@%อ�>�@$�%>N�O�ค/@#�'อ�"?$�O@�อ@ห@%�@�P %R!'์�อ�ค/@#N2? P$� QหO�CO�?��@% 

ค/@#N2?P$��O@ห'?�N���์อAP� N #@Q�OQ��@%�?�อ?��?�ห%Aอ�?�'O@�?�ค/@#2O@ค?� P�$ >�@%�@%N/#�?�
"@ค2N/��?PN�?P$/�Oอ� O'>�%@�1@�?��CO�%>N#>�ค/@#N2?P$�Q��%>N�O��N@� N �@�/>�$@0@2�%์ 

5.4 �@/� @ห% N'้@ห-@.N&AQอ�!O%�อ��@/�? �@/คว@-N0?P.�  
 ห'?��@��?��O@P %R!'์�อ�ค/@#N2?P$�N APอN%?$�'O@�?�ค/@#2O@ค?� QหO�CO�?��@%ค/@#N2?P$��?�2>�Q��O@ห��

N�O@ห#@$N�AQอ��O��อ��@%�?��@%ค/@#N2?P$�N APอ%>�B�ั�ห@�?P�Oอ��O@N�>��@%�NอR�  

5.5  �@/� @ห% %P.&@.�@/'/>N->%คว@-N0?P.�  
N#A Pอ�C O�?��@%ค/@#N2? P$�R�O�?�2>�Q�QหO#?�@%�%>N#>�ค/@#N2? P$�O'O/ QหO�C O�?��@%ค/@#N2? P$��O@ห�� 

�P$�@$�@%�%>N#>�ค/@#N2?P$�'N/�ห�O@O'>�%@�1@�?��CO�%>N#>�ค/@#N2?P$�O'>"@ค2N/��?PN�? P$/�Oอ� 
�Nอ��?P�>#อ�ห#@$QหO�C O�%>N#>�ค/@#N2? P$��O@�@%�%>N#>�ค/@#N2? P$� N A PอQหO#? P�Q�/N@�@%�%>N#>� 

ค/@#N2?P$�N�็�R�อ$N@�#?%>�� #?ค/@#ค%��O/� R#N#?อค�>O'>P�%N�Q2 �CO�?��@%ค/@#N2?P$��Oอ��O@ห�� 

ห�O@�?P�อ��CO�%>N#>�ค/@#N2?P$�O'>�อ��N@$Q��@%�%>N#>�ค/@#N2?P$�QหO�?�N���?P2B�N�N@�?P�>N�็�R�R�O  
%/#�@�QหOO�/�@��@% >�@%�@�@�ค/@#R#NO�N�อ�O'>2##B�>�@��?P�>Q�ON#A Pอ#?�Oอ#C'�?PR#N2อ�ค'Oอ� 
ห%AอR#Nค%��O/� ห@��O@N�็��C O�?��@%ค/@#N2? P$�อ@��อQหO�C O�%>N#>�ค/@#N2? P$��%>N#>�ค/@#N2? P$� 
�?Pอ@�N�'?P$�O�'�R� �@P�N�็��'�@��@%N'Aอ��@�N'Aอ�Q��@%�?��@%ค/@#N2?P$��?PO���N@��?� 

5.6  �@/-อ&ห-@.�@/'/>N->%คว@-N0?P.� 
�CO�?��@%ค/@#N2?P$�#อ�ห#@$�@%�%>N#>�ค/@#N2?P$� N APอQหO�%>N#>��Oอ#C'�@�/>�$@0@2�%์�?PN�?P$/�Oอ� 
อ$N@�P�%N�Q2 N�็�%>�� 2@#@%�Q�ON�็��Oอ#C'�%>�อ��@%�?�2>�Q�Q��@%�O@ห���>��%%#�@%�?��@% 
ค/@#N2?P$��?PNห#@>2# �Oอ#C'�?Pอ@��?��O@N�็�Nอ�2@%R/OQ��@%#อ�ห#@$�@%�%>N#>�ค/@#N2?P$� �?��?Q 
1)  %@$'>Nอ?$��O@N @>�อ��%>N�O�ค/@#�'อ�"?$�O@�อ@ห@% (%@$'>Nอ?$��@#�?P%>�BR/OQ�P %R!'์

�อ�ค/@#N2?P$�2O@ห%?��@%�AQอ$@�O@��B'�? ) 
 2)  �อ��N@$O'>/?��B�%>2�ค์�อ��@%�%>N#>�ค/@#N2?P$� 
 3)  �%>N�O�คO@�@#�O@N @>�?P�Oอ��@%คO@�อ��@��@%�%>N#>�ค/@#N2?P$� 
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 4) �%>N"��อ��@%�%>N#>�ค/@#N2?P$��?P�>�O@N�>��@%Q�N�>��%>#@�ห%AอN�>�คB�"@   
 5) ค/@#N�?P$/�@�O'>�%? $@�%�?P�O@N�็�Q��@%�%>N#>�ค/@#N2?P$� 

6) %>$>N/'@�O@N�>��@%Q�O�N'>�? Q��อ�O'>%>$>2> Q�2B��อ��@%�%>N#>�ค/@#N2? P$� %/#�@� 

�@%���/��'�@%�O@N�>��@% 

6. �@/'/>N->%คว@-N0?P.��อ��@/ AQอ.@!O@%�Bล�?*#?P-@�@�อ@ห@/ 
�@%�%>N#>�ค/@#N2?P$��อ��@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%�Oอ�P�%N�Q2 �C��Oอ��@#ห'?� AQ��@� 

�@�/>�$@0@2�%์ N APอ%>�BO'>�%>N#>��'�?P�@##@�@�Nห�B�@%�์�N@� N �?P#?�'�Nอค/@#�?PO'>�O@�/� 

�อ�� B' >��% ? $์� ? P N� >��@%� A Qอ$@�?P#� B1$ ์R� O% ?�2 ?#� ?2�@��@%�% >P"คอ@ห@% O'>อ� >�@$��@� 

O'>ค/@#% B�O%��อ��'N2 ?$� Nอ2 B�"@ �@��@%R�O% ?�2 ?#� ?2� ?��' N@/ �@%�%>N#>�ค/@#N2 ? P$� 
�อ��@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%�?P%>�B�@�ค/@#N2?P$�N� @>�Nอ�%>�@�%�?P�O@ห���>�%/�2อ�
�%>#@�O'>ค/@#N�็�R�R�O�อ��@%��N�A้อ�N�AQอ�AQอ$@�O@��B'�? ห%Aอ AMR determinants Q�อ@ห@%
�B���>��?Q��?P�'>�"@$Q��%>N�0O'>�O@N�O@ %/#�@��ั��?$�N@� N �?PN�? P$/�Oอ�O'>อ@�#?อ>��> '�Nอ 

ค/@#�B��อ�N�AQอ�AQอ$@�O@��B'�? �?P#@�@�อ@ห@% 

�@%�%>N#>�ค/@#N2?P$��อ��@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@% #?�%>N�O� >�@%�@�?PN�?P$/�Oอ� �?��?Q 

6.1  OหลN��Oอ-Cล  
�@%�%>N#>�ค/@#N2?P$��Oอ�Q�O�Oอ#C'�@�ห'@$Oห'N� O'>อ@� ��ั�ห@�Oอ#C'#?�O@�?� �@�ค/%อ�>�@$ 

�B�O�O� �Oอ�O@�?� �OอO���N@� O'>�Nอ�/N@��อ��Oอ#C'Nห'N@�?Q�QหO�?�N��  

Oห'N��Oอ#C'�?P�O@#@Q�OQ��@%�%>N#>�ค/@#N2?P$�R�O N�N� 

1)  P�%O�%#�@%N�O@%>/?�N�AQอ�AQอ$@�O@��B'�?  (�?��Oอ 8) 
2)  �@%2A�2/��@�%>�@�/>�$@N#APอ ��@%%>�@�O'>�%�?#?%@$�@��@% �N�AQอ�AQอ$@�O@��B'�?  

3) �@%0@�1@�@�ค'>�>�O'>%@$�@�อB�?�>�@%�์�อ��B'>��%?$์�NอP%ค�?P#@�@�อ@ห@% �@%O %N�%>�@$ 

�อ��B'>��%?$์�NอP%ค�?P#@�@�อ@ห@%�?Q��@��%�O'>�@�อOอ# �%>/?�>�@%%?�1@�O/$$@�O@��B'�?  
%/#�@�ค/@#�?PO'>ค/@#%B�O%��อ�P%ค�@��@%�AQอ$@�O@��B'�?  

4)  O�/�@�Q��@%%?�1@P%ค�?PN�>��@��B'>��%?$์�NอP%ค�?P#@�@�อ@ห@%�อ��%>N�0ห%Aอ"C#>"@ค  
%/#�@��Oอ#C'N�?P$/�?�ค/@#2O@ค?��@��O@��@%O �$์O'>�'�%>���?Pอ@�N�>��@Q��@��@%N >P#�@Q� 

�อ��@%�AQอ$@�O@��B'�? Q��B'>��%?$์N�O@ห#@$ห%Aอ�B'>��%?$์��>�อAP��Nอ�@%%?�1@อAP� N  
5) �@%0@�1@ค/@#2?# ?��์%>ห/N@��B'>��%?$์�?�2>P�O/�'Oอ#�?Q�O�N%>���'>�อ@ห@%���@��@%�O@R�

�%>P"ค (N�N� �$> �OQ@ อB��@%> �อ�N2?$)  
6) �@%2A�ห@'?�1�>N� @>�อ�N�A Qอ�A Qอ$@�O@��B'�? O'> AMR determinants (%/#�@��? PN�>� 

Q�2>P�#?�?/>�)  
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7) �@�/>�?$N�?P$/�?�คB�2#�?�>�อ�$@�O@��B'�?  �@%N�>��@%�AQอ$@�O@��B'�? �?Q�Q�ห'อ���'อ� 
O'>Q�2>P�#?�?/>� �@%�N@$�อ�2N/� ?��B�%%# O'>�@%O %N�%>�@$�อ�N�AQอ�AQอ$@�O@��B'�?  

Q�2>P�O/�'Oอ# 

8) �@%0@�1@�@�ค/@#N�APอ#P$�%>ห/N@��@%�AQอ$@�O@��B'�?  ค/@#%B�O%�Q��@%�NอP%ค O'>ค/@#2@#@%� 

Q��@%#?�?/>�ห%Aอ�%?��?/�อ��B'>��%?$์ 
9) �@%0@�1@�O@�N"2?��'�0@2�%์O'>N"2?� '0@2�%์�?P#?�'�Nอ�@%ค?�N'Aอ�N�AQอ�AQอ$@�O@��B'�?   
10)  �@%��2อ��@�หOอ���>�?�>�@%ห%Aอ"@ค2�@# N APอห@ค/@#N�APอ#P$��อ��@%Q�O$@�O@��B'�?  

�?P�O@QหON�>��@%�AQอ$@�O@��B'�?  (P�$N� @>�Oอ#C'Q�%>�?�"C#>"@ค)  
11) ค/@#NหO��@�/>�$@0@2�%์�อ��CON�?P$/�@� 

12) �'�@%�%>N#>�ค/@#N2?P$��@��O@��B'>��%?$์O'>N�AQอ�AQอ$@�O@��B'�? �?P#?อ$CNN�># 

6.2  �/>&ว%�@/'/>N->%คว@-N0?P.�  
 �@%�%>N#>�ค/@#N2?P$�N%> P#�@��CO�%>N#>�ค/@#N2?P$� >�@%�@P %R!'์�อ�ค/@#N2?P$� �Oอ#C'��>�?PR�O%?�

#อ�ห#@$�@%�%>N#>�ค/@#N2?P$�O'>�P$�@$�@%�%>N#>�ค/@#N2?P$� �อ��@��?Q�CO�%>N#>�ค/@#N2?P$� 
อ@��อQหO#?�@%%>�BO'>�?�/@�O���@�N�AQอ��O�"@$Q�O�%อ��@��@%�%>N#>�ค/@#N2?P$� 

�%>�/��@%�%>N#>�ค/@#N2? P$� �%>�อ��O/$ 4 �? Q��อ� R�OO�N �@%%>�Bอ?��%@$ �@%�%>N#>� 

�@%R�O%?�2?#�?2 �@%O2��'?�1�>N� @>�อ�อ?��%@$ O'>�@%O2��'?�1�>N� @>�อ�ค/@#N2?P$�   
�?�O2��Q�"@ �?P 1 �@P��@%�%>N#>�ค/@#N2?P$��อ��@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%#?อ�ค์�%>�อ�
�?PO�>�O@2O@ห%?��@% >�@%�@�?�O2��Q�"@ค��/� � �?Q��?Q 2@#@%��O@N�>��@%�%>N#>��@%R�O%?�2?#�?2 

ค/�คCNR��?��@%O2��'?�1�>N� @>�อ�อ?��%@$  

ห'?��@%�? P/R��อ��@%/>Nค%@>ห์ค/@#N2? P$��อ��@%�A Qอ$@�O@��B'�? �? P#@�@�อ@ห@%2@#@%� 

�%>N#>�ค/@#N2?P$�R�O�?Q�N�>��%>#@�O'>N�>�คB�"@  O#O/N@�?Q�2อ�O�/�@��>O2���'�?P#?%C�O��
O���N@��?� O�NQหO�'�?P2�?�2�B��?� �@%N'Aอ�O�/�@��อ��@%�%>N#>�ค/@#N2?P$��@Q�อ$CN�?��B��%>2�ค์ 
�%>N"��อ�คO@�@#�?P�Oอ�ห@คO@�อ� O'>�Oอ#C'�?P#?2O@ห%?��@%�%>N#>�ค/@#N2? P$��อ��@%�A Qอ$@ 

�O@��B'�? �? PN� @>N�@>�� N A PอQหON�็�R��@# Working Principles for Risk Analysis for Food 

Safety for Application by Governments (CXG 62-2007) QหOQ�O�Oอ#C'�@%�%>N#>�ค/@#N2? P$� 
N�>��%>#@�QหO#@��?P2B�N�N@�?PN�็�R�R�O P�$R#N'>N'$�@%�O@�Oอ#C'�@%�%>N#>�ค/@#N2?P$�N�>�คB�"@  

R�Q�O%N/#�O/$ 

6.3  �@//>&Bอ?%!/@.  
 �@%%>�Bอ?��%@$#?� B��%>2�ค์N A Pออ�>�@$อ?��%@$�อ��@%�A Qอ$@�O@��B'�? �? P#@�@�อ@ห@% 

�?P�NอQหON�>��ั�ห@ QหO�?/อ$N@��?�O2��Q�"@ค��/� � �C O�%>N#>�ค/@#N2? P$�ค/%2A�คO�Nอ�2@% 
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�@�/>�@�@%O'>�Oอ#C'�?PR�O�@��@%N�O@%>/?�N�AQอ�AQอ$@�O@��B'�?  N APอ�O@R��O@ห��2@$ ?��B์ห%Aอ 

�?P�R��P (genotype) �O@N @>�อ��B'>��%?$์Q�อ@ห@%�?P�NอQหON�>�ค/@#N2?P$��อ��@%�AQอ$@�O@��B'�?   
%@$�@%2>�คO@อ@ห@%�?P�%/� ��B'>��%?$์�?Q� N�AQอ�AQอ$@�O@��B'�? O'> AMR determinants ��>��อ�
$@�O@��B'�? �?P�B'>��%?$์N�>��@%�A Qอ$@ �อ��@��?Q �Oอ#C'�@��?//>�$@�อ�N�A Qอ�A Qอ$@�O@��B'�?  

ห%Aอ AMR determinants "@$Q�O2"@/>O/�'Oอ#�N@� N (��>2?# ?��์�อ�N�AQอ�AQอ$@�O@��B'�? O'> 
AMR determinants Q�อ@ห@%2?�/์ 2>P�O/�'Oอ#�อ��@%N @>N'?Q$�2?�/์�OQ@ 2N/��%>�อ� AQ��@��อ�
อ@ห@% (food matrices)) %/#�@��Oอ#C'�อ��B'>��%?$์2@$ ?��B์N�?$/�?��?P#?ค/@#R/�Nอ$@�O@��B'�?  
ห@��O@N�็�2@#@%��อค/@#NหO��� AQ��@��@�/>�$@0@2�%์�@��CON�?P$/�@��?PN�?P$/�Oอ�R�O 

6.4  �@/'/>N->%�@/R O/?&0?-(?0  
 N�APอ��@��@%Q�O$@�O@��B'�? �@�N�1�%�%%#Q��N/��@%�'>�%>$>�N@� N �@%�2#Q�อ@ห@%2?�/์  

�@%N'? Q$�2?�/์N A Pอ�%>P"ค �@%�'>� A� อ@��O@R�2C N�@%ค?�N'Aอ�N�A Qอ�A Qอ$@�O@��B'�? O'> AMR 

determinants �?PO %N�%>�@$R�$?�Oห'N�อAP�R�O N�N� 2?�/์�?PN'?Q$�N APอ�@%�%>P"คR�O%?�N�AQอ�AQอ$@�O@��B'�? 
O'> AMR determinants �N@��@�อ@ห@%2?�/์ ห%Aอ A�R�O%?�N�AQอ�AQอ$@�O@��B'�? O'> AMR determinants 
�@��อ�N2?$�?P#@�@�!@%์#�0B2?�/์ อ?��?Q�ค/@#N2?P$�O'>�ั��?$�Oอ��?�อAP� N อ@�#?�'�Nอ�@%ค?�N'Aอ�
O'>O %N�%>�@$�@%�AQอ$@�O@��B'�? R�O 

�>��%%# AQ��@��?PQ�O�%>N#>��@%R�O%?�2?#�?2�@%�AQอ$@�O@��B'�?  R�OO�N  
1)  #?O��"@ O2��N2O��@��@%R�O%?�2?#�?2�?P�?�N�� 

2) �O@ห��%@$'>Nอ?$��@%N�O��Oอ#C'�?P2O@ค?��@#N2O��@��@%R�O%?�2?#�?2 

3) 2%B��Oอ#C' 

�@%�%>N#>��@%R�O%?�2?#�?2�อ��@%�AQอ$@�O@��B'�? #?�@% >�@%�@�@%�%>N#>��@%R�O%?�2?#�?2 

O'>N2O��@��@%R�O%?�2?#�?2�?�O2��Q�"@ �?P 2 
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,@*#?P 2  �@/*>�@/�@�@/'/>N->%�@/R O/?&0?-(?0�อ��@/ AQอ.@!O@%�Bล�?*  
Oล>N0O%#@��@/R O/?&0?-(?0  

�OอO�>�O@N�?P$/�?��ั��?$�N/��Nอ�QหO�'�'>��?PQ�O�%>#@�Pอ�@2�อ��@%ค?�N'Aอ�O'>O %N�%>�@$ 

�อ��@%�AQอ$@�O@��B'�? Q��%>�@�%2?�/์O'> A� �?�O2��Q�"@ค��/� � �Oอ�?P �.2.1 �@P��Oอ#C'�?PR�O�@�
�@%�%>N#>��@%R�O%?�2?#�?2�N/��Nอ�QหO�'�'>�N�็��@%�%>#@�ค/@#�N@�>N�็��อ��@%Q�O$@�O@��B'�?  

�?P#?�'�Nอค/@#�B��อ�N�AQอ�AQอ$@�O@��B'�? ห%Aอ AMR determinants �?P �Q�2?�/์ห%Aอ A�N�O@ห#@$   

�OอO�>�O@N�?P$/�?��ั��?$ห'?��@%N�O��'�'>�N�?P$/�?PN�?P$/�Oอ��?��@%R�O%?�2?#�?2อ@ห@%�?PN�AQอ�AQอ$@ 

�O@��B'�? ห%Aอ AMR determinants �อ�#�B1$์ �?�O2��Q�"@ค��/� � �Oอ�?P �.2.2 �@P��Oอ#C'�?PR�O�@�
�@%�%>N#>��@%R�O% ?�2?#�?2ห'?��@%N�O��'�'>�N�็��@%�%>#@�ค/@#�N@�>N�็�O'>%>�?� 

�@%��N�A้อ��อ�N�AQอ�AQอ$@�O@��B'�? Q�อ@ห@%��>�?P�%>P"ค 

ห@�อ?��%@$�?P2�Q�#?N ?$�OคN AMR determinants %/#�@��B'>��%?$์อ>�อ@0?$�?P#? AMR determinants  

QหO�%>N#>��@%R�O%?�2?#�?2P�$ >�@%�@/N@ AMR determinants �?Q�2@#@%��N@$�อ��@%�AQอ$@�O@��B'�?  

R�$?��B'>��%?$์�NอP%คQ�#�B1$์R�Oห%AอR#N 2O@ห%?��@%�%>N#>��@%R�O%?�2?#�?2�อ�N�AQอ�AQอ$@�O@��B'�?  

�N@�อ@ห@%2?�/์ QหO >�@%�@�@��@%ค?�N'Aอ��@%�AQอ$@�O@��B'�? Q��B'>��%?$์�?P#?อ$CNQ�อ@ห@%2?�/์ 
�?PN�>��@##@�@��@%Q�O$@�O@��B'�? �2#อ@ห@%2?�/์ %/#�?Q��@%�N@$�อ��อ�N�AQอ�AQอ$@�O@��B'�?  

R�2CN2?�/์�?PN'?Q$�N APอ�@%�%>P"คO'>2?�/์�OQ@QหON�็�R��@# #�1. 9017 #@�%�@�2>�คO@N�1�% N%APอ�  
�@%��>�?�>�? P�?Q��@%�'>�O'>�@%QหOอ@ห@%2?�/์ �อ��@��?Q�@%�%>N#>�ค/@#N2?P$�อ@� >�@%�@�@� 
Oห'N��อ� AMR determinants Q�2>P�O/�'Oอ# 
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6.5  �@/O0 �ล?�/�>N�*@>�อ�อ?%!/@.  
 �?Q��อ��?QN�็��@%อ�>�@$'?�1�>N� @>�อ�อ?��%@$ 2N/��%>�อ� AQ��@��อ�อ@ห@% O'>�COQหOอ@0?$ (host)  

N A Pอ�%>N#>�ค/@#�N@�>N�็��อ��@%N�>�P%คQ�#�B1$์ N#A PอR�O%?�2?#�?2อ?��%@$�? Q� N �@%O2��
'?�1�>N� @>�อ�อ?��%@$�อ��@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@% �>%/#�@�'?�1�>N� @>�อ� 
�@%R�O%?��@%�A Qอ$@�O@��B'�? �? PN�>��@ Q�"@$ห'?� (acquired resistance) �'�Nอ#�B1$์�? P�@##@
ห'?��@�R�O%?��@%2?#�?2�B'>��%?$์�NอP%ค�?P�AQอ$@�O@��B'�?  ค/@#�?PO'>ค/@#%B�O%��อ�P%ค�?PN >P#�@Q� 
�ั��?$�?P2N��'�Nอ�@%O2��'?�1�>N� @>�อ�อ?��%@$�?P�> >�@%�@�?�O2��Q�"@ค��/� � �Oอ�?P �.3 

�Oอ#C'�? PR�O�@��@%O2��'?�1�>N� @>�อ�อ?��%@$ N�N� ค/@#2?# ?��์�อ��@%�อ�2�อ��?� 

�%>#@�อ?��%@$�?PR�O%?� (dose-response relationships) �>O�'N�็�%>�?��อ��@%R�O%?��@%2?#�?2
�Nอค/@#N�็�R�R�OQ��@%N�>��'N2?$�Nอ2B�"@  O�/�@��?PQ�OQ��@%O2��'?�1�>N� @>�อ�อ?��%@$  

�>�@Q�อ$CN�?�คO@�@#ค/@#N2?P$�O'>ค/@#�Oอ��@%�อ��CO�?��@%ค/@#N2?P$� �?/อ$N@��?PQ�Oห@ค/@#N�APอ#P$�
�อ��@%R�O%?�2?#�?2N�A Qอ�A Qอ$@�O@��B'�? �?��@%�>�N�A QอO'>�@%N�>�P%ค�? P�@##@ %/#�@��'N2?$  

�Nอ2B�"@ �?PN�>��@��@%�AQอ$@�O@��B'�? �อ��B'>��%?$์�NอP%ค O'>�@% >�@%�@�@%O2��'?�1�>N� @>
�อ�อ?��%@$Q��@%�%>N#>�ค/@#N2?P$��อ�N�AQอ�AQอ$@�O@��B'�? �?P#@�@�อ@ห@% �?�O2��Q�"@ �?P 3 

 

 

,@*#?P 3 �@/*>�@/�@�@/O0 �ล?�/�>N�*@>�อ�อ?%!/@.Q%�@/'/>N->%คว@-N0?P.� 
�อ��@/ AQอ.@!O@%�Bล�?*#?P-@�@�อ@ห@/ 
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�@%�%>N#>�ค/@#N2?P$��@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@% �>�%>N#>��O@�/��CO�N/$�?PR�O%?�N�AQอ�AQอ$@
�O@��B'�? �?P#@�@�อ@ห@%N�N�N�?$/�?��@%�%>N#>�ค/@#N2?P$��@��B'>��%?$์�?P/R� O�N�>N >P#�@%�%>N#>�
O�/P�O#�อ�ค/@#%B�O%��อ�N�AQอ�AQอ$@�O@��B'�? �?PN >P#�@Q� O'>�'�Nอ�@%N'Aอ�$@%?�1@P%ค2O@ห%?�
�CO�N/$ 

�''? �์�@��@%�%>N#>�ค/@#N2?P$��อ��@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%#?'?�1�>N�N�N�?$/�?� 

�@%�%>N#>�ค/@#N2?P$��@��B'>��%?$์�?P/R��@P�#BN�N�O�R�$?��@%N�>�P%ค O�NO���N@��?��?P�@%�%>N#>�
ค/@#N2? P$�N�A Qอ�A Qอ$@�O@��B'�? �? P#@�@�อ@ห@%QหOค/@#2O@ค?�N� @>P%ค�? PN�็��'�@##@�@� 

N�AQอ�AQอ$@�O@��B'�?  O'>�''? �์ค/@#N2?P$��>คO@�@��@��'�%>���?P�@##@ห'?��@��@%R#N�อ�2�อ�
�Nอ�@%%?�1@ ห%Aออ@�@%O�%��Oอ��? PN�>��@��@%�>�N�A QอP�$N�A Qอ�? Q�N�>��@%�A Qอ$@ �O@��B'�?  

Q�"@$ห'?� 

�@��%�?�@%O2��'?�1�>N� @>�อ�อ?��%@$�อ��B'>��%?$์�?P/R�2@#@%��O@R�N�็��Oอ#C'�%>�อ�  

�@%O2��'?�1�>N� @>�อ�อ?��%@$2O@ห%?�N�A Qอ�A Qอ$@�O@��B'�? O'> AMR determinants  
N#APอN�%?$�N�?$��@%O2��'?�1�>N� @>�อ�อ?��%@$�อ��B'>��%?$์�? P/R�  �''? �์�อ�N�AQอ�A Qอ$@ 

�O@��B'�? O'> AMR determinants N�็��'�%>���@��@%�>�N�AQอQ�ค%?Q�O%� �O@QหO�?Q��อ��@%O2��
'?�1�>N� @>�อ�อ?��%@$2O@ห%?�N�AQอ�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%N�็��@%�%>#@�ค/@#�N@�>N�็�
�อ�Nห�B�@%�์�?PN�>��@Q��NอN�APอ��?� N%> P#�@�ค/@#�N@�>N�็��อ��@%�>�N�AQอ N�A Pอ�R��อ��@%�>�N�AQอ�?Q�  
O'>ค/@#�N@�>N�็��อ��@%N�>�P%ค�@#'O@�?� �อ��@��?Q�'�%>��อAP� N �?P�@##@�@��@%�>�N�AQอ�AQอ$@ 
�O@��B'�? �?�N�็�ค/@#�N@�>N�็�O��#?N�APอ�R� (conditional probability) N�APอ��@�P%คN�็��'�?PN�>�
�NอN�APอ��@��@%�>�N�AQอ 

6.6  �@/O0 �ล?�/�>N�*@>�อ�คว@-N0?P.�  
�@%O2��'?�1�>N� @>�อ�ค/@#N2? P$� N�็��@%�O@� Oอ#C'2 O@ค ?��? P R� O�@��@%%>�Bอ ?��%@$  
�@%�%>N#>��@%R�O%?�2?#�?2 O'>�@%O2��'?�1�>N� @>�อ�อ?��%@$#@Q�O�%>#@�ค/@#N2? P$�  
�@P�%C�O���อ��@%O2��'?�1�>N� @>�อ�ค/@#N2?P$�อ@�#?�'�?PO���N@��?��@Q�อ$CN�?��@%�%>N#>� 

�?P�CO�?��@%ค/@#N2?P$��O@ห��  

�Oอ�O@ห���?Q QหOO�/�@��? P/R�2O@ห%?��@%�O@ห����>��อ��'�?P#?��O@R�Q�O�%>P$��์Q��@%O2��
'?�1�>N� @>�อ�ค/@#N2? P$� อ$N@�R%�O�@# อ@��O@ห���'�?P� O@N @>��>�? P�O@N�>��@%�%>N#>� 

ค/@#N2?P$�R�O �@ P��@ Q�อ$CN�?�คO@�@#ค/@#N2?P$�O'>ค/@#�Oอ��@%�อ��CO�?��@%ค/@#N2?P$� �%>N�O��?Pค/%
คO@�@��@�Q��@%O2��'?�1�>N� @>�อ�ค/@#N2? P$�2O@ห%?��@%�A Qอ$@�O@��B'�? �? P#@�@�อ@ห@%  
�?�O2��Q�"@ค��/� � �Oอ�?P �.4 
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�อ��@��?Q �'�@%�%>N#>��@�/>�$@0@2�%์�?PR�O�@��@�N'Aอ��@%�?��@%ค/@#N2?P$�2@#@%��O@R�Q�O
�%>�อ�N�็��'�?PR�ON >P#N�>#�อ��@%O2��'?�1�>N� @>�อ�ค/@#N2?P$� 

�'N2?$�Nอ2B�"@ �?PR�O�@��@%�%>N#>�ค/@#N2?P$��อ��@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%�>%/# 

ค/@#%B�O%�O'>Pอ�@2Q��@%�>�N�AQอQ�#�B1$์ �@P�N�?P$/�Oอ��?�N�AQอ�AQอ$@�O@��B'�?  �@%�%>#@� 

ค/@#N2?P$�อ@�O2���O/$#@�%�@%ค/@#N2?P$�ห'@$อ$N@� N�N� ค/@#N2?P$�%@$�Bคค' ค/@#N2?P$�Q�%>�?�
�%>�@�% (%/#�@��'BN#�%>�@�%$Nอ$) ค/@#N2?P$��@��@%�%>P"คQ�O�N'>#AQอห%Aอ%@$�? �'�%>���Nอ
2B�"@ อ@�O�'N�็��@%/?�"@%>P%ค (burden of disease)1/  

 �@%ค?�N'Aอ�#@�%�@%ค/@#N2?P$�2B��O@$ค/%2อ�ค'Oอ��?�/?��B�%>2�ค์�อ��@%�%>N#>�ค/@#N2?P$� 

�@#�?P�C O�?��@%ค/@#N2? P$�R�O#อ�ห#@$ QหO >�@%�@�@%�%>N#>��@%R�O% ?�2?#�?2O'>�@%O2��
'?�1�>N� @>�อ�อ?��%@$�?P�O@R�Q�OQ��@%O2��'?�1�>N� @>�อ�ค/@#N2?P$� �%>N�O�อAP� N �?P�Oอ�
 >�@%�@%N/#�?��@%�O@ห��'?�1�>ค/@#N2?P$��@Q�อ$CN�?�/?��B�%>2�ค์�อ��@%�%>N#>�ค/@#N2?P$� 
O'>%@$'>Nอ?$��?P�O@N�็�Q��@%�O@ห��'?�1�>ค/@#N2?P$�อ$N@�N ?$� อ R�OO�N 
1)  �'BN#$Nอ$�อ��%>�@�%�?P#?ค/@#R/: �%>�@�%�'BN#N�%@>�@� O'>#?�@%�O@O���ั�ห@2B�"@   

�@%R�O%?�2?#�?2 ห%Aอค/@#N2?P$��?Pอ@�N�>��@Q�R�OR/ON ?$� อห%AอR#N 
2)  2##�>�@��@�/>�$@0@2�%์�?P2O@ค?��?P�O@#@Q�O: Q�O"@1@�?P�?�N��O'>N�O@Q��N@$ O'>�'�%>��

�@�ค/@#�C��Oอ��อ��@%�%>N#>�  
3)  �@%อ�>�@$ค/@#N�'?P$�O�%�อ��Oอ#C'O'>ค/@#R#NO�N�อ�: %>�?�ค/@#N�APอ#?P��อ��@%�%>#@� 

ค/@#N2?P$��@ Q�อ$CN�?�ค/@#ห'@�ห'@$�อ��Oอ#C' ค/@#R#NO�N�อ� O'>2##�>�@�Q��?Q��อ� 

�?Q�ห#��Nอ�ห�O@�?Q �@P��CO�%>N#>�ค/@#N2?P$��Oอ�#?P�Q�/N@�CO�?��@%ค/@#N2?P$�N�O@Q��@��ั��?$�?��'N@/ 

�?P2N��'�Nอ�@%O2��'?�1�>N� @>�อ�ค/@#N2?P$�  
4)  �@%/>Nค%@>ห์ค/@#R/�อ��?/O�%�N@� N O'>ค/@#R#NO�N�อ�: ค/%Q�O�@%/>Nค%@>ห์ค/@#R#NO�N�อ� 

N�>��%>#@� อ$N@�R%�O�@#อ@��O@ค/@#NหO�O'>�OอO�>�O@�อ��CON�?P$/�@�#@�%>�อ��O/$ �อ��@��?Q 
�@%/>Nค%@>ห์ค/@#R#NO�N�อ�N�็�Nค%APอ�#AอN APอห@ค/@#N�?P$��อ�O���O@'อ��?PQ�OQ��@% $@�%�์
2O@ห%?��@%�%>�?�คB�"@  �O/$�@%�O@N�O@�Oอ#C'�@%�%>#@�%>�?�ค/@#R#NO�N�อ�O'>�?/O�% 
�?P�NอQหON�>�ค/@#R#NO�N�อ��N@� N Q�O���O@'อ� 

5)  �B�O�O� �B�อNอ� O'>�Oอ�O@�?��อ��@%�%>N#>�ค/@#N2? P$�: 2N/�Q��? P#?ค/@#O#N�#@�ห%Aอ�Oอ$ 
P�$N� @>Q��%>N�O��?P#?ค/@#�?��Oอ��อ�ค/@#N2?P$��?PN�>��@��@%�AQอ$@�O@��B'�?  �@%อ">�%@$
�@�ค/@#O#N��อ��Oอ#C'�?PQ�O N�N� �OQ@ห�?��อ�ห'?��@��?P2N�N2%>#ค/@#�N@N�APอ�Aอ�อ��@%�%>N#>�

                                           

1/ "@%>P%ค (burden of disease) ห#@$�@� ค/@#2C�N2?$�@�2B�"@ �?PN�>��@��@%N�O��N/$ห%Aอ >�@% O'>�@%N2?$�?/>�  

 �Nอ�/?$อ?�2#ค/% 
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ค/@#N2?P$� �B�อNอ�N�?P$/�?�2�?�?2์�อ��B'>��%?$์�?P�O@#@ >�@%�@�@P�#?�O@�/��O@�?� ห%Aอ�Oอ��@%
�Oอ#C'N�?P$/�?��@%�AQอ$@�O@��B'�? �?P#?ค/@#�?�N��$>P��@Q� 

6)  �@�N'Aอ�อAP� N �?Pค/%�> >�@%�@ R�OO�N �@�N'Aอ�ห%Aอ�Oอค>�NหO�อAP� N #?�'�%>��Q�%>�?�Q�
�?/อ$N@�N�N� �@%�%>N#>�ค/@#N2?P$��?QN ?$� อ�Nอ�@%�O@N�>��@�ห%AอR#N ค/@##?P�Q��อ��CO�%>N#>� 

ค/@#N2?P$��?PQหO�Oอ2%B��?P2@#@%��O@R�Q�OQ��@%�?�2>�Q�  
7)  �'2%B��?P2O@ค?� %/#�?Q��Nอ�/N@��อ��Oอ#C'O'>ค/@#�Oอ��@%2O@ห%?��@%0@�1@/>�?$ 

"@ค��/� ค QหO�?/อ$N@��อ��@%�%>N#>�ค/@#N2?P$�N�>�คB�"@ 2O@ห%?��@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%  
�@P�R#NR�ON�O�/N@�@%�%>N#>�ค/@#N2?P$�N�>�คB�"@ N�็�/>�?O�>�O@�?Pค/%N'Aอ�Q�O O�N#?R/ON APอO2���?/อ$N@�
�อ��'�@%�%>N#>�ค/@#N2?P$�Q�N�>�คB�"@  Q���>�?P�@%�%>N#>�ค/@#N2?P$�N�>��%>#@��>O�N�ออ�N�็�
2อ��%>N"� R�OO�N N�>��O@ห�� (deterministic) O'>N�>��N@�>N�็� (probabilistic) �@P�#?%C�O��
�''? �์�?PO���N@��?� 

 �@%�%>N#>�ค/@#N2?P$��อ��@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@% อ@�%>�BN%APอ��?P�O@N�็��Oอ�0@�1@/>�?$
N > P#N�># N APอ'��Nอ�/N@��อ�อ�ค์ค/@#%C O�@�/>�$@0@2�%์�อ�ค/@#N2?P$��O@N @> ห%Aอค/@#N2?P$��N@� N  
�?PN�>��@��@%�%>P"ค2>�คO@อ@ห@%ห'@$��>�%/#�?� �'อ���อ�ค์ค/@#%CON�?P$/�?�N�AQอ�AQอ$@�O@��B'�?   
AMR determinants O'>$@�O@��B'�? �?P�B'>��%?$์N�>��@%�AQอ$@�@Q� O'>�O@N2�อ�Oอ2%B��@��@%�%>N#>�
ค/@#N2?P$�O'>�@%�%>#@�ค/@#N2?P$��O/$%C�O���?PN�O@Q�R�O�N@$O'>N�็��%>P$��์2O@ห%?��CO�?��@%
ค/@#N2?P$� O'>QหOR/ON�็��Oอ#C'O�N�CO�%>N#>�ค/@#N2?P$�O'>�CO�?P2�Q�อAP� N �?P�N/$���/��@%�%>N#>�
ค/@#N2?P$��?Q� 

7. �@/�? �@/คว@-N0?P.��อ��@/ AQอ.@!O@%�Bล�?*#?P-@�@�อ@ห@/ 
/?��B�%>2�ค์�อ�ห'?�N���์Q�ห?/�Oอ�? Q คAอ �@%QหOคO@O�>�O@O�N�C O� ?��@%ค/@#N2? P$�N�? P$/�?� 

O�/�@�Q��@%�?��@%ค/@#N2? P$��อ�N�A Qอ�A Qอ$@�O@��B'�? �? P#@�@�อ@ห@%O'> AMR determinants  

ห%Aออ$N@�Q�อ$N@�ห�@P��?PN�>��@��@%Q�O$@�O@��B'�? �อ�Nห�Aอ�@��@%Q�OQ�#�B1$์  

�C O�?��@%ค/@#N2?P$�ค/% >�@%�@�?Q�#@�%�@%�? PR#NR�O�O@ห���@#��ห#@$O'>#@�%�@%ค/�คB#  

�@#��ห#@$ �@%�?�2>�Q�N�?P$/�?��@%�?��@%ค/@#N2?P$�ค/%Nห#@>2#�@#%>�?��อ�ค/@#N2? P$�  

R#N/N@�>Q�O�@�N'Aอ��@%�?��@%ค/@#N2?P$�N ?$��@�N'Aอ�N�?$/ห%Aอห'@$�@�N'Aอ�%/#�?� 

N#APอR�O�?�2>�Q�N'Aอ��@�N'Aอ��อ��@%�?��@%ค/@#N2?P$�O'O/ ค/%%>�B �%>N#>� N'Aอ�Q�O �O@R�Q�O 
�>��@#O'>���/��@�N'Aอ��?Q�O'O/�%?�QหONห#@>2#�@#ค/@#�O@N�็� 

O�/�@��?PO�>�O@N APอ�@%�?��@%ค/@#N2?P$��@�N�AQอ�AQอ$@�?P#?�?$2O@ค?� N�N� �@%��>�?�>�@��@%N�1�%�?P�?  
(Good Agricultural Practices; GAP) �@%��>�?�>�@��@%2?�/O �$์�?P�? (Good Veterinary Practices; 

GVP) O'>�@%��>�?�>�@�2B�'?�1�>�?P�? (Good Hygiene Practices; GHP) ค/%�O@#@Q�Oค/�คCN�?� 
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�@%�'>�อ@ห@%���@��@%�%>P"คอ$N@��NอN�APอ� O'>ค/%�O@O�/�@���>�?�>�?P�O@ห��Q�#@�%�@�2>�คO@N�1�% 
O'>Nอ�2@%�อ�PคN�O��์�?PN�?P$/�Oอ�#@Q�O#@��?P2B�N�N@�?P�>N�็�R�R�O �?��?Q  
1)  #�1. 9023  #@�%�@�2>�คO@N�1�% N%APอ� ห'?��@%�?P/R��O@�2B�'?�1�>อ@ห@%: �@%��>�?�> 

�@�2B�'?�1�>�?P�? 
2) #�1. 9017  #@�%�@�2>�คO@N�1�% N%APอ� �@%��>�?�>�?P�?Q��@%�'>�O'>�@%QหOอ@ห@%2?�/์ 
3) Code of Practice to Minimize and Contain Foodborne Antimicrobial Resistance  

(CXC 61-2005)  
4 )   Guidelines for the Design and Implementation of National Regulatory Food Safety 

Assurance Programmes Associated with the Use of Veterinary Drugs in Food 

Producing Animals (CXG 71-2009)  
5)  Principles and Guidelines for the Conduct of Microbiological Risk Management (CXG 63-2007)  
6)    Code of Hygienic Practice for Meat (CXC 58-2005)  
 7)    Code of Hygienic Practice for Milk and Milk Products (CXC 57-2004)  
 8)    Code of Hygienic Practice for Eggs and Eggs Products (CXC 15-1976)  
 9)    Code of Hygienic Practice for Fresh Fruits and Vegetables (CXC 53-2003)  
10)   Principles and Guidelines for the Establishment and Application of Microbiological 

Criteria Related to Foods (CXG 21-1997)  

�อ��@��?Q อ@��O@�Oอ#C'�?PN�?P$/�Oอ��@�Nอ�2@%�?��NอR��?Q#@Q�OQ��@%�?��@%ค/@#N2?P$�  
1)  WOAH Terrestrial Animal Health Code Q� Section on Veterinary Public Health  
2)  Nอ�2@%�@�/>�@�@%�อ� FAO N%APอ� Responsible Use of Antibiotics in Aquaculture  

3)  Nอ�2@%�@�/ >�@�@%�อ� WHO N% A Pอ� WHO Global Principles for the Containment of 

Antimicrobial Resistance in Animals Intended for Food  

7.1 �@/*>�@/�@(ล�@/'/>N->%คว@-N0?P.�  
�CO�?��@%ค/@#N2?P$��Oอ� >�@%�@�B�O�O�O'>�B�อNอ��อ��'�@%�%>N#>�ค/@#N2?P$��อ��@%�AQอ$@�O@��B'�? 
�?P#@�@�อ@ห@% �CO�?��@%ค/@#N2?P$�N�็��CO%?��>��อ�Q��@%O�OR��'�%>���อ�ค/@#R#NO�N�อ� 

O'>2##�>�@��?Pอ�>�@$R/OQ��@%�%>N#>�ค/@#N2?P$��?Q� R#NQ�N�CO�%>N#>�ค/@#N2?P$� 

7.2 �@//>&B#@�NลAอ��@/�? �@/คว@-N0?P.�  
 ห'?��@�%>�B�@�N'Aอ��@%�?��@%ค/@#N2?P$�N APอค/�คB#�ั�ห@�อ��@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@% 

�CO�?��@%ค/@#N2?P$�ค/% >�@%�@�B��N@� N �?Pอ@��O@#@�%�@%ค/�คB##@Q�O O'>�CO�?P#?ห�O@�?P%?��>��อ� 
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Q��@%�O@N�>�#@�%�@%�?��'N@/�'อ��%>�/��@%�'>��?Q��N/��Nอ�QหO�'�'>�2/ O'>ห'?��@%N�O��'�'>�
�NอN�APอ�R����@��@%�%>P"ค P�$�?P/R�N APอQหOR�O�%>P$��์ ค/%N%>P#�O��@��@%%>�B�@�N'Aอ��?PN�็�R�R�O 
Q��@���>�?�>O���/O@� N �@��?Q��@�N'Aอ��@�N'Aอ��?PNห#@>2#�?P2B� 2O@ห%?��@%�%>N#>��?P#?%@$'>Nอ?$�
#@��@Q� 

QหO�C O�?��@%ค/@#N2?P$��%/�2อ�QหOO�NQ�/N@R�O >�@%�@Nอ�2@%�อ�#@�%�@�อ@ห@%�อ�  Codex 

WOAH O'> WHO N %@>N�็�Oห'N��?P%/#�Oอ#C'�อ��@�N'Aอ��@%�?��@%ค/@#N2?P$��?P�O@#@�%?�Q�O�?�
�ั�ห@ค/@#�'อ�"?$�O@�อ@ห@%�@��@%�AQอ$@�O@��B'�? N� @>R�O  

Q��@��%�? �@�N'Aอ��@%�?��@%ค/@#N2?P$�อ@�Q�ON� @>2>�คO@ห%Aอ2�@��@%�์Q��@%�'>�อ@ห@% 

�NอN�APอ����@��@%�%>P"ค �CO�?��@%ค/@#N2?P$�ค/% >�@%�@�O@�@�N'Aอ�Q��@%�?��@%ค/@#N2?P$��อ�  

�@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%#@Q�O N�APอ��@��CO�?��@%ค/@#N2?P$�อ@�%>�B�B��?P2@#@%�ค/�คB#
อ?��%@$�@��B'>��%?$์Q�อ@ห@%R�O %/#�@��B��?Pอ@�2N��'�Nอ�@%ค?�N'Aอ�O'>�@%O %N�%>�@$�อ� 

N�AQอ�AQอ$@�O@��B'�? O'> AMR determinants ห%Aออ$N@�Q�อ$N@�ห�@P�  

�CO�%>N#>�ค/@#N2?P$� �?�/>�$@0@2�%์ �?�/>Nค%@>ห์�P$�@$อ@ห@% O'>�CO#?2N/�N�?P$/�Oอ��?PN�็��CO�?P#?
���@�2O@ค?�Q��@%%>�B�@�N'Aอ��@%�?��@%ค/@#N2?P$� �� AQ��@��อ�ค/@#�O@�@�O'>ค/@#%CO
�@�N'Aอ��@%�?��@%ค/@#N2?P$��O@N @>อ@�N�>��@Q�R�OQ��?Q��อ��@%อ�>�@$%@$'>Nอ?$��อ�ค/@#N2?P$� 
ห%Aอ�@%�%>N#>�ค/@#N2?P$�  

0?�$"@ Q��@%%/#�@�N'Aอ��@%�?��@%ค/@#N2?P$�ห�@P�%@$�@%ห%Aอ#@��/N@ ห%Aอ�C%�@�@%N�O@�?�
O�/�@�ค/@#�'อ�"?$�O@�อ@ห@%�?Pค%อ�ค'B#�?PอO@�อ>��@�%>���?P/R� N�N� �@%/>Nค%@>ห์อ?��%@$
O'>�B�/>�&��?P�Oอ�ค/�คB# (Hazard Analysis Critical Control Point; HACCP) ค/%R�O%?��@% >�@%�@ 

�@%@��?P 1 O2���?/อ$N@��@�2N/��อ��@�N'Aอ��@%�?��@%ค/@#N2?P$�N APอค/�คB#ค/@#N2?P$��อ��@%�AQอ$@
�O@��B'�? �?P#@�@�อ@ห@% P�$%/�%/#�@�Nอ�2@%ห'?�N���์�@%��>�?�>�อ� Codex O'>�@�N'Aอ� 

�@%�?��@%ค/@#N2?P$��? P�O@N @>�Nอ�@%�AQอ$@�O@��B'�? �? P#@�@�อ@ห@% �@%@�O�N�ออ�N�็� 2 2N/�  
คAอ �@�N'Aอ��@%�?��@%ค/@#N2?P$��N/��Nอ�QหO�'�'>� �@P�%/#�@�#@�%�@%N APอ'�ค/@#N2?P$��?PN�?P$/�?�
�@%ค?�N'Aอ�O'>�@%O %N�%>�@$�อ�N�AQอ�AQอ$@�O@��B'�? O'> AMR determinants ห%Aออ$N@�Q�
อ$N@�ห�@P� O'>�@�N'Aอ��@%�?��@%ค/@#N2?P$�ห'?��@%N�O��'�'>��@P�%/#�@��@%'��@%��N�A้อ��อ�
อ@ห@%�@�N�AQอ�AQอ$@�O@��B'�? O'> AMR determinants ห%Aออ$N@�Q�อ$N@�ห�@P�  

                                           

2/ �N/��Nอ�QหO�'�'>�2O@ห%?��@%�'>� A� ห#@$�@� �N/��อ��@%N @>�'C����@��Nอ��@%N�O�N�?P$/ 

   �N/��Nอ�QหO�'�'>�2O@ห%?��@%�'>�2?�/์N APอ�@%�%>P"ค ห#@$�@� �N/��?PN'?Q$�2?�/์���@��Nอ��@%��2N�2?�/์R�$?�P%��N@2?�/์  
 ห%Aอ�Nอ�N�O��'>��'R��O@ห�N@$ 
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!@/@�#?P 1 !?วอ.N@��อ�#@�NลAอ��@/�? �@/คว@-N0?P.�0 @ห/?&�@/ AQอ.@!O@%�Bล�?*#?P-@�@�อ@ห@/ 

#@�NลAอ��@/�? �@/คว@-N0?P.��Nว��Nอ%QหO(ล(ล>! 

1. �@/(ล>!อ@ห@/0?!ว์ �?��O@O��'��@% �N�A Qอ�A Qอ$@�O@��B'�? O'> AMR determinants  

ห%Aออ$N@�Q�อ$N@�ห�@ P� Q�อ@ห@%2?�/์ห%Aอ2N/��%>�อ�อ@ห@%2?�/์  
O'>�@%O %N�%>�@$�N@��@�อ@ห@%2?�/์  

หO@#ห%Aอ�O@�?��@%Q�O2N/��%>�อ�อ@ห@%2?�/์�?P��N�A้อ�N�AQอ�AQอ$@�O@��B'�?  
O'> AMR determinants ห%Aออ$N@�Q�อ$N@�ห�@ P� �? P2 N��'�%>���Nอ 

ค/@#�'อ�"?$�O@�อ@ห@% 
2. �@/(ล>!0?!ว์N*APอ�@/&/>P,ค 

 

!?วอ.N@��@/� @�?& COล!@-��ห-@.Q%�@/Q�O.@!O@%�Bล�?*Oล> 

ว?!"B#?PN!>-Q%อ@ห@/0?!ว์:  
- �@%ค/�คB#�@%�O@ห�N@$ 

- �@%ค/�คB#�@%Q�O$@�อ�Nห�Aอ�@��Oอ�N�Q�O 
- �@%�O@ห���อ�N��Q��@%Q�O 
- �Oอ�O@�?��@%Q�O�@#�'@�  
- �@%$�N'>��@%อ�B�@�QหO�O@ห�N@$ 

!?วอ.N@��@/� @�?& COล#?PR-NQ�N��ห-@.Q%�@/Q�O.@!O@%�Bล�?*Oล> 
ว?!"B#?PN!>-Q%อ@ห@/0?!ว์: 

- �?��O@O�/��>�?�>�@%%?�1@Q�%>�?��@�>ห%Aอ"C#>"@ค�?P#BN�N�O�R�$?�
N�AQอ�AQอ$@�O@��B'�? �?P2N��'�%>���Nอค/@#�'อ�"?$�O@�อ@ห@%
O'>�O@R���>�?�> 

-  ?��@O'>�%?��%B�O�/�@��@%Q�O$@�O@��B'�? อ$N@�%?��>��อ� 
QหO�?�2#?$อ$CNN2#อ �@P�N�?$�P�$อ�ค์�%/>�@�? ห%Aอห�N/$�@��?PN�็�
�?P$อ#%?�Q�%>�?�2@�' N�N� WOAH 

- 2N�N2%>#�@%Q�OO'>�%?��%B�/ >� ?�@%��2อ��@��B'�?// >�$@  
N APอ�@%/>�>��?$QหO#?ค/@# %Oอ#Q�O�@� ค/@#N%O/ O'>ค/@#O#N� 

- N�$O %NO'>Q�O#@�%�@�%>ห/N@��%>N�0 N APอ�@%N @>N�AQอO�ค�?N%?$
O'>��2อ�ค/@#R/�Nอ$@�O@��B'�?  O'>N���์�@%O�'�' 

- �O@N�>�#@�%�@%ค/@#�'อ�"?$�@��?/"@  �@%2N�N2%>#2B�"@ 2?�/์ 
O'>P�%O�%#ค/�คB#�@%N�>�P%ค N APอ'��@%N�>�O'>�@%O %N�%>�@$
�อ�N�A Qอ�A Qอ$@�O@��B'�? O'> AMR determinants ห%Aออ$N@�Q� 
อ$N@�ห�@P� Q��%>�@�%2?�/์ ห%Aอ�@�2?�/์2CN#�B1$์ O'>%>ห/N@��C�2?�/์ 
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#@�NลAอ��@/�? �@/คว@-N0?P.��Nว��Nอ%QหO(ล(ล>! 

3. �@/(ล>!*A� !?วอ.N@�Q%�@/� @�?& COล�@/Q�O.@!O@%�Bล�?*Q%*A�!@-�Oอ��ห-@.: 

- �@%�%>N#>��Nอ�อ�B�@�QหO�@Q��>N�?$�$@�O@��B'�?  

- �@%ค/�คB#�@%�O@ห�N@$ 

- �@%ค/�คB#�@%Q�O�อ��'@� �@%ค/�คB#�@%Q�O$@�อ�Nห�Aอ�@�
�Oอ�N�Q�O 

- �@%�O@ห���อ�N��Q��@%Q�O 
- �Oอ�O@�?��@%Q�OP�$QหOQ�ON#APอN�>�ค/@#N2?P$��อ�P%ค A�  
- �@%$�N'>��@%อ�B�@�QหO�O@ห�N@$ 

- �O@�@%�%>N#>��B'>��%?$์#?�?/>��?PQ�OQ��%>�/��@%�'>� A�อ@ห@% 

O'> A�อ@ห@%2?�/์ �@ P�อ@��NอQหON�>��@%�A Qอ$@�O@��B'�? ห%Aอ 

�@%O %N�%>�@$�อ��@%�AQอ$@�O@��B'�?  

!?วอ.N@��@/� @�?& COล�@/Q�O.@!O@%�Bล�?*Q%�@/(ล>!*A�#?PR-NN'็%R'
!@-�Oอ��ห-@.:  
- Q�O#@�%�@%อAP�Q��@%ค/�คB#P%ค N�N� Q�O2@%อAP��?Q��?PN�็�2@%Nค#?

ห%AอR#NQ�N2@%Nค#?O���@%Q�O$@�O@��B'�?  ห@��O@N�็��Oอ�Q�O 
$@�O@��B'�?  ค/%�O@#@�%�@%อAP�#@�%>�อ�Q��@%ค/�คB#P%ค�O/$  

- Q�O$@�O@��B'�? N� @>�N/��?P$@�O@��B'�? QหO�%>2>��>�'Q��@%%?�1@
N�N@�?Q� 

- �?��O@O�/�@��@%Q�O$@�O@��B'�?  %>�?��@�>ห%Aอ"C#>"@คO'>
�O@N�>��@%N A Pอ'��ั�ห@�@%�A Qอ$@�O@��B'�? �? P2N��'�%>���Nอ 

ค/@#�'อ�"?$�O@�อ@ห@% 
- 2�?�2�B�QหO#?�@%/>Nค%@>ห์�@��O@��B'�?//>�$@�@�หOอ���>�?�>�@% 

�?PN�O@�@�R�O�N@$ %/�N%O/ O'>#?ค/@#O#N� 

- #?/>�?N @>O$�O'>��2อ�ค/@#R/�อ��B'�? �Nอ$@�O@��B'�?  

O'>N���์�@%�?�ห#/�ห#CNค/@#R/�Nอ$@�O@��B'�? �?P�O@ห���O/$
/>�?#@�%�@� 

- �O@N�>�#@�%�@%ค/@#�'อ�"?$�@��?/"@ O'>P�%O�%#�@%ค/�คB#
�@%N�>��@%�AQอ$@�O@��B'�? ห%Aอ�@%O %N�%>�@$�อ�N�AQอ�AQอ$@
� O@�� B'� ? O'> AMR determinants ห% Aออ$ N@�Q�อ$ N@�ห�@P � 
�@� A���>�ห�@P�R�2CN A���>�ห�@P� ห%Aอ�@� A�R�2CN#�B1$์  
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#@�NลAอ��@/�? �@/คว@-N0?P.��Nว��Nอ%QหO(ล(ล>! 

4. �@/�? �@/�อ�N0?. 

 

�O@N�>�#@�%�@%ค/�คB#N A Pอ�O@�?��@%O %N�%>�@$�อ�N�AQอ�A Qอ$@ 

�O@��B'�? O'> AMR determinants ห%Aออ$N@�Q�อ$N@�ห�@P� �?PN�็�
Oห'N��อ��@%��N�A้อ� P�$ค/�คB#�@%Q�O�อ�N2?$�@�#�B1$์ห%Aอ2?�/์  
(�@��>�อ��OQ@N2?$ �OQ@N2?$ #C' ห%Aอ�BO$�?PR�O�@��อ�N2?$) Q��@%�'>�
อ@ห@%O'>อ@ห@%2?�/์อ$N@�Nห#@>2#  

ออ�O���%>�/��@%�O@�?��อ�N2?$ N APอค/�คB#N�AQอ�AQอ$@�O@��B'�?  

O'> AMR determinants ห%Aออ$N@�Q�อ$N@�ห�@ P� �?Pอ@��O@R�2CN 
�@%��N�A้อ�Q��@��>�อ��OQ@N2?$ �OQ@N2?$ #C' ห%Aอ�BO$�?PR�O�@��อ�N2?$ 

#@�NลAอ��@/�? �@/คว@-N0?P.�หล?��@/N�O&(ล(ล>! 

 �Oอ��?��@%�N@$�อ��@%�A Qอ$@�O@��B'�? R�2C N�C O�%>P"ค�N@��@�อ@ห@% 
�?P2N��'N2?$�Nอ2B�"@ �?P�Oอ�#?�@%�?��@%อ$N@�N%N��N/� �%�?�?P/@��O@ห�N@$
อ@ห@%�?Q�O'O/ QหO�อ�อ@ห@%�? Q�ออ��@��@%�O@ห�N@$ N A Pอ�O@R� 

O�%%C�Qห#Nห%Aอ�O@'@$ 

�O@ห��N���์�@��B'�?// >�$@�? P$อ#%?�QหO#?Q�2>�คO@ห%Aออ@ห@% 
QหON�็�R��@# #�1. 9016 #@�%�@�2>�คO@N�1�% N%APอ� ห'?��@%O'> 

O�/�@��@%�O@ห��O'>�@%Q�ON���์�@��B'�?//>�$@�? PN�? P$/�Oอ��?�
อ@ห@% O'>�O@N�>��@%ค/�คB#N#A Pอ �/N@�%>#@��B'>��%?$์R#NN�็�R� 

�@#N���์�?P�O@ห�� P�$�@%ค?�O$� �@%O�%%C��OQ@ หO@#�O@ห�N@$  
O'>�O@�@%2A�2/��NอR� 

7.3 �@/'/>N->%#@�NลAอ��@/�? �@/คว@-N0?P.�  
N#APอ%>�B�@�N'Aอ��@%�?��@%ค/@#N2?P$��N@� N O'O/ QหO�%>N#>��@�N'Aอ��?Q� N �@P�อ@�N�็��@�N'Aอ�N�?$/ 

ห%Aอห'@$�@�N'Aอ�%/#�?� P�$ >�@%�@�@�ค/@#2@#@%�Q��@%'�ค/@#N2? P$�QหOอ$C N Q�%>�?� 

�@%ค B O#ค%อ�� ? P Nห#@>2# (Appropriate Level of Protection; ALOP)3/ ห% AอN� ็�N� O@ห#@$ 

�@�2@�@%�2B� �?/อ$N@��อ� ALOP 2O@ห%?��@%�AQอ$@�O@��B'�?  N�N� �O@�/�อB�?�>�@%�์�อ��CO�>�N�AQอ
�AQอ$@�O@��B'�? �?P�?Q�R/O O�/�@�Q��@%�O@ห�� ALOP #?%@$'>Nอ?$��?�Nอ�2@%�อ� FAO Food and 

Nutrition Paper 87 N%APอ� Food safety risk analysis: A guide for national safety authorities 

                                           

3/ %>�?��@%คBO#ค%อ��?PNห#@>2# (Appropriate Level of Protection; ALOP) ห#@$�@� %>�?��@%คBO#ค%อ��?P�%>N�02#@�>�
อ�ค์�@%�@%คO@P'� �@P�N�?P$/�Oอ�Q��@%�O@ห��#@�%�@%2B�อ�@#?$O'>2B�อ�@#?$ A�NหO�/N@Nห#@>2#Q��@%คBO#ค%อ��?/>�  

ห%Aอ2B�"@ �อ�#�B1$์ 2?�/์ ห%Aอ A� "@$Q�N��O��  
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�%>�/��@%�? PQ�O�%>N#>��@�N'Aอ��N@� N �อ��@%�?��@%ค/@#N2? P$�อ@�O���N@��?� �@ Q�อ$C N�?�
�@�N'Aอ��@%�?��@%ค/@#N2?P$��O@N @>O'>�'�?P#?�Nอ�B�ค/�คB#�N@� N %>ห/N@��@%�'>�อ@ห@%���@�
�@%�%>P"ค ค/%#?�@%�%>N#>��@�N'Aอ��?P�>R#N�Oอ��O@N�>��@%Q� N �O/$ 

N APอQหO#?�Oอ#C'�?PQ�OQ��@%�%>N#>��@�N'Aอ��@%�?��@%ค/@#N2?P$�O�N'>�@�N'Aอ�ห%Aอห'@$�@�N'Aอ�
%/#�?� �CO�?��@%ค/@#N2?P$�อ@��อQหO�CO�%>N#>�ค/@#N2?P$��?�N�%?$#�Oอ#C'�@%�%>N#>�ค/@#N2?P$� �?��?Q 
1) �'�@%�%>#@�ค/@#N2? P$��?PN�>��@��@%�O@N�>��@%�อ�#@�%�@%�?��@%ค/@#N2? P$��N@� N  

�?PO���N@��?� �@P�อ@�N�็�#@�%�@%N�?$/ห%Aอห'@$#@�%�@%%N/#�?� P�$O2���'�@%�%>#@�
ค/@#N2?P$�Q�N�>�คB�"@ ห%Aอ�%>#@� 

2)  �Oอ#C'�@�N�ค�>คN�?P$/�?�ค/@#N�็�R�R�OO'>�@%�O@R���>�?�>R�O�อ��@%�O@�@�N'Aอ��?P�N@��?�R�Q�O 
3)  Nค%A Pอ�#AอO'>�%? $@�%�? PQ�OQ��@%�/�2อ�ค/@#�C��Oอ��อ��@%�O@N�>��@%�@#�@�N'Aอ� 

Q��@%�?��@%ค/@#N2?P$� 

�@%�%>N#>��@�N'Aอ��@%�?��@%ค/@#N2?P$�QหOคO@�@��@��'�%>��N�>��/�O'>N�>�'��อ��@�N'Aอ��?Q� 

�Nอ2@�@%�2B� �C O� ?��@%ค/@#N2? P$�ค/% >�@%�@/N@$?�#?�@�N'Aอ�อA P�ห%AอR#N N�N� �@%N'Aอ�Q�O 
2@%�O@��B'�? ��>�อAP� �@%%?�1@P�$/>�?อA P��?PR#NQ�O$@�O@��B'�?  ห%Aอ�@%�%?�N�'?P$��Oอ��>�?�> 
Q��@%�CO'N'?Q$��0B2?�/์ห%Aอ�@%�'>�อ@ห@% �?Q��?Q �@�N'Aอ��@%�?��@%ค/@#N2?P$�ค/%QหO%@$'>Nอ?$� 

�@�O�/�@�อAP��?P�O@#@��O���@%Q�O$@�O@��B'�? �O/$  

ค/% >�@%�@�@��@%�AQอ$@�O@#ห%Aอ�@%�AQอ$@%N/#�?P2N��'�%>���Nอ�''? �์�อ��@�N'Aอ��@%�?��@% 

ค/@#N2?P$��N@� N N�N� �@%Q�O2@%�O@��B'�? ��>�อAP�อ@��NอQหON�>��@%�AQอ$@%N/#�อ��B'�? �Nอ$@�O@� 

�B'�? �?P2O@ค?�อ$N@�$>P��Nอ2B�"@ #�B1$์ห%AอR#N  

 �อ��@��?QQหO%/#O�/�@�ห%Aอ%>��ค/@#�'อ�"?$�O@�อ@ห@% N�N� HACCP %/#�@�O�/ค>�Q��@%
ค/�คB#อ?��%@$ค/@#N2?P$�N�O@ห#@$�?P�?Q��อ�N� @>�อ�P�N�@%�'>�อ@ห@% �@%�?��O@ค/@#�'อ�"?$
�O@�อ@ห@%�? P/ ?�R�OQ�N�>��%>#@� N�N� /?��B�%>2�ค์ค/@#�'อ�"?$�O@�อ@ห@% (food safety 

objective; FSO) /?��B�%>2�ค์N�>�2#%%��> (performance objective; PO) O'>N���์N�>�2#%%��> 
(performance criterion; PC) �>�N/$Q��@%�%>N#>��@�N'Aอ��@%�?��@%ค/@#N2?P$�R�O 

ค/%�%>N#>��@�N'Aอ��@%�?��@%ค/@#N2?P$��@#�'�%>���Nออ�ค์�%>�อ��อ��@%�AQอ$@�O@��B'�?  

�?P�>�Oอ��O@#@ >�@%�@%N/#�?� R�OO�N ��>�2>�คO@อ@ห@% ��>��อ��B'>��%?$์�?PN�>��@%�AQอ$@O'> AMR 
determinants O'>��>�$@�O@��B'�? �?P �/N@�B'>��%?$์N�>��@%�AQอ$@ � �B�ค/�คB#�'อ��@%�'>�
อ@ห@%���@��@%�%>P"ค �@P��@�N'Aอ��@%�?��@%ค/@#N2?P$�อ@�#?�%>2>��>�'#@�ห%Aอ�Oอ$�/N@ PO 
ห%Aอ FSO �@Q�อ$CN�?�'?�1�>�O@N @>�อ�อ?��%@$ P�$�@�N'Aอ��@%�?��@%ค/@#N2?P$��?P2�?�2�B�QหO
�%%'B�@� FSO �>N�็�N���์QหO�CO�?��@%ค/@#N2?P$��O@R�Q�OQ��@%N'Aอ��@�N'Aอ��@%�?��@%ค/@#N2?P$� 
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7.4 �@/NลAอ�#@�NลAอ��@/�? �@/คว@-N0?P.�  
�Oอ#C'�?PR�O�@��@%�%>N#>��@�N'Aอ��@%�?��@%ค/@#N2?P$� (�?P#?ค/@#2?# ?��์�?�อ�ค์�%>�อ�%N/#�อ� 
��>�2>�คO@อ@ห@% ��>��อ��B'>��%?$์�?PN�>��@%�AQอ$@O'> AMR determinants O'>��>�$@�O@��B'�?  

�?P �/N@�B'>��%?$์N�>��@%�AQอ$@) 2@#@%��O@R�Q�O�O@ห��O�/�@��?P#?�%>2>��>�'2C�2B�N APอ�%%'B
N�O@ห#@$�?P�?Q�R/Oห%Aอ ALOP 

/>�?�@%2O@ค?��อ��@%'��@%R�O%?�2?#�?2�อ�N�AQอ�AQอ$@�O@��B'�? Q�#�B1$์�'อ��?Q��อ��@%�'>�อ@ห@%
���@��@%�%>P"คคAอ�@%2%O@�ค/@##?P�Q�/N@R�O�O@ห'?��@%��>�?�>2B�'?�1�>�?P�?O'> HACCP �@# #�1. 9023 
#@�%�@�2>�คO@N�1�% N%APอ� ห'?��@%�?P/R��O@�2B�'?�1�>อ@ห@%: �@%��>�?�>�@�2B�'?�1�>�?P�?  
O'> #�1. 9024 #@�%�@�2>�คO@N�1�% N%APอ� %>���@%/>Nค%@>ห์อ?��%@$O'>�B�/>�&��?P�Oอ�ค/�คB# 

O'>O�/�@��@%�O@R�Q�O R���>�?�>QหO#@��?P2B�N�N@�?P�>N�็�R�R�O �อ�Nห�Aอ�@��@%��>�?�>�@# 

ห'?�2B�'?�1�>�?P�?O'O/ �@�N'Aอ��@%�?��@%ค/@#N2?P$��?PN� @>N�@>��2@#@%��N/$�?��@%�ั�ห@ 

�@%�AQอ$@�O@��B'�? R�O 

7.5 �@/% @�@/!? 0>%Q��? �@/คว@-N0?P.�R''�>&?!>  
 �CO�?��@%ค/@#N2?P$�ค/%�?��O@O����>�?�>�@��?Pอ�>�@$/N@�@%�?�2>�Q��?��@%ค/@#N2?P$��>�O@R���>�?�>

อ$N@�R% P�$Qค% O'>N#APอR% ห�N/$�@��?P#?อO@�@�ห�O@�?P�อ��%>N�0 ค/%#?P�Q�/N@#?�%อ�%>N�?$���>�?�>
��ห#@$O'>Pค%�2%O@� AQ��@��?PNห#@>2# 

N APอ�O@#@�%�@%ค/�คB#ค/@#�'อ�"?$�O@�อ@ห@%R�Q�O��>�?�>อ$N@�#?�%>2>��>�' �CO#?2N/�N�?P$/�Oอ� 
Q�P�N�@%�'>�อ@ห@%ค/%#?%>��ค/�คB#อ@ห@%�?P#?O�/�@��?Pค%อ�ค'B# N�N� �@%��>�?�>�@��@%N�1�%�?P�?  
�@%��>�?�>�@��@%2?�/O �$์�?P�? �@%��>�?�>�@��@%�'>��?P�? (Good Manufacturing Practices; GMP) 
�@%��>�?�>�@�2B�'?�1�>�?P�? O'>%>�� HACCP �?Q��?Qค/%�$@$O�/�@�Nห'N@�?QN APอ%/##@�%�@% 

�O@��@%�?��@%ค/@#N2?P$��?P#?ค/@#�O@N @>�Nอ�@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%  

7.6 �@/!/ว�!> !@-Oล>#&#ว%-@!/�@/�? �@/คว@-N0?P.�  
�CO�?��@%ค/@#N2?P$�ค/%�O@ห���%>�/��@%Q��@%�%/��>��@#O'>���/�/N@R�O�O@#@�%�@%�?��@% 

ค/@#N2? P$�R���>�?�>อ$N@�Nห#@>2#ห%AอR#N O'>R�O�''? �์�@#�? P�Oอ��@%ห%AอR#N �@ P�ค/%%/# 

�@%�%/��>��@#O'>���/�"@ %/#�อ��@%�?�2>�Q�Q��@%�?��@%ค/@#N2? P$� ค/%�%>N#>�
�%>2>��>�'�อ�#@�%�@%�?��@%ค/@#N2?P$��@#N���์�?PQ�O/?�ค/@#�'อ�"?$อ@ห@% (food safety  

metrics) �?P�O@N @> ALOP O'>N�O@ห#@$�@�2@�@%�2B�ห%Aออ$N@�Q�อ$N@�ห�@P� �B��?�2>�2B��O@$  
(end point) �?PN�็�R�R�O %/#�@�: 
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1)  ค/@#�B��อ�N�AQอ�AQอ$@�O@��B'�? O'> AMR determinants ห%Aออ$N@�Q�อ$N@�ห�@P� �?P#@�@�อ@ห@% 
Q�%>�?�!@%์# 

2)  ค/@#�B��อ�N�AQอ�AQอ$@�O@��B'�? O'> AMR determinants ห%Aออ$N@�Q�อ$N@�ห�@P� �?P#@�@�อ@ห@% 

Q��'>�"?��์Q��?Q��อ��@%�N@2?�/์ห%Aอ�?Q��อ��@%N�O�N�?P$/ 

3)  ค/@#�B��อ�N�AQอ�AQอ$@�O@��B'�? O'> AMR determinants ห%Aออ$N@�Q�อ$N@�ห�@P� �?P#@�@�อ@ห@% 

Q��'>�"?��์ � 2�@��?PคO@�'?� 

4)  ค/@#�B��อ�N�AQอ�AQอ$@�O@��B'�? O'> AMR determinants ห%Aออ$N@�Q�อ$N@�ห�@P� �?P#@�@�อ@ห@%
�@��B'>��%?$์�?P�NอP%ค�@�ค'>�>�Q�#�B1$์ 

5) �O@�/��CO�N/$�?PR�O%?�N�AQอ�AQอ$@�O@��B'�?  ห%Aออ?�%@อB�?�>�@%�์�?PO2���@��'N2?$�Nอ2B�"@   
N�N� �@%R#N�อ�2�อ��Nอ�@%%?�1@ �@%2C�N2?$�@�N'Aอ�2O@ห%?��@%%?�1@ ห%Aอ#?ค/@#%B�O%� 
�อ��@%�>�N�AQอN >P#�@Q� (Q�ON/'@%?�1@P%ค�@��@Q� #?ค/@#�?P�อ��@%�>�N�AQอQ��%>O2N'Aอ�N >P#�@Q� 
N >P#�@%�Oอ� ?�%?�1@Q�2�@� $@�@' O'>#?�@%N2?$�?/>�N >P#�@Q�) �@P�N�็��'#@�@��@%�>�N�AQอ 

�AQอ$@�O@��B'�? ห%AอR�O%?� AMR determinants �?P#@�@�อ@ห@%  
6)  O�/P�O#�อ��@%Q�O$@�O@��B'�? %/#�@� CIA �?P�อ�Nห�Aอ�@��@%Q�OQ�#�B1$์  

P�%O�%#�@%N�O@%>/?�N�A Qอ�A Qอ$@�O@��B'�? �อ��%>N�0�?Pออ�O��N A Pอ�%/��>��@#N�A Qอ�A Qอ$@ 

�O@��B'�? O'>�@%Q�O$@�O@��B'�?  �>�N/$Q��@%�O@ห���@� (baseline) �?PQ�O�%>N#>��%>2>��>�' 

�อ�#@�%�@%�?��@%ค/@#N2?P$�  

QหO/ ?��'�@%�O@N� >��@%�?P� B��%/��>��@#O'>�B�ค/�คB#�? P N� ? P$/�Oอ��?��@%�O@�@%�?�2 >�Q� 

�?��@%ค/@#N2?P$�R���>�?�> N APอ�%>N#>��%>2>��>�'O'>ค/@#�O@N�็�Q��@%�%?�N�'?P$��@%�?��@% 
ค/@#N2? P$��? Q� อ@�/?��'�?P� B��%/��>��@#ห%Aอ�B�ค/�คB#อA P�N > P#N�># N A PอQหOR�O�Oอ#C'Qห#N N  
�อ��%>N�O��ั�ห@ค/@#�'อ�"?$�O@�อ@ห@%�?P�O@N @> �CO�?��@%ค/@#N2?P$�N�็��CO%?��>��อ��@%�/�2อ�
�%>2>��>�'O'>ค/@#Nห#@>2#�อ�#@�%�@%�?��@%ค/@#N2?P$� O'>�%/��>��@#Pอ�@2�?P�>N�>� 

�'�?PR#N @��%>2�ค�์@##@ 

8.  �@/N)้@/>ว?��@/Q�O.@!O@%�Bล�?* N�AQอ AQอ.@!O@%�Bล�?*Oล> AMR determinants  
P�%O�%#�@%N�O@%>/?��@%Q�O$@�O@��B'�? O'>ค/@#�B��อ�N�AQอ�AQอ$@�O@��B'�? �?P#@�@�อ@ห@% 

�>QหO�Oอ#C' �@P�%/#�@��Oอ#C'�?PQ�ON�็��@� (baseline data) �?PN�็��%>P$��์�Nอ�B��?Q��อ�Q��%>�/��@%
/>Nค%@>ห์ค/@#N2?P$� �@P��Oอ#C'�?��'N@/�>�O@R�Q�Oห@ค/@#2?# ?��์�?PN�็�R�R�O%>ห/N@��@%Q�O$@�O@��B'�?  

�?�ค/@#�B��อ�N�AQอ�AQอ$@�O@��B'�? Q�#�B1$์O'>อAP� N (2?�/์�?PN'?Q$�R/ON APอ�%>P"ค  A� อ@ห@% อ@ห@%2?�/์ 
2N/��%>�อ�อ@ห@%2?�/์ �@��>�อ� �OQ@N2?$ #C'2?�/์  O'>�BO$�?PR�O�@��อ�N2?$) O'>Q�ON�็��Oอ#C'
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2O@ห%?��@%�?��O@P %R!'์�อ�ค/@#N2?P$�O'>�@%�%>N#>�ค/@#N2?P$� N APอQ�O/?��'�อ��@%�O@N�>� 

#@�%�@%O'>ห@O�/P�O#�อ�N�AQอ�AQอ$@�O@��B'�?  

%>N�?$�/>�?�@%2O@ห%?�O���@%N�O@%>/?��?��'N@/ค/%2อ�ค'Oอ��?�#@�%�@�%>ห/N@��%>N�0#@��?P2B� 

N�N@�? PN�็�R�R�O �@%Q�O/>�?��2อ�ค/@#R/�อ��B'�? �Nอ$@�O@��B'�? �? PN�็�/>�?#@�%�@�O'>R�O%?� 

�@%$A�$?�ค/@#Q�OR�O O'>N���์�@%�?�ห#/�ห#CNค/@#R/�Nอ$@�O@��B'�? �@#O�/�@�N�?$/�?�N�็� 

2>P�2O@ค?�N APอ#?P�Q�/N@�Oอ#C'�N@� N 2@#@%��O@#@N�%?$�N�?$��?�R�O 

�@%N�O@%>/?��@%Q�O$@�O@��B'�? ค/%ค%อ�ค'B#$@�O@��B'�? �B���>��? PQ�OQ��@%�'>�2?�/์�? PN'? Q$�R/O 
N A Pอ�%>P"คO'>�@%�'>� A�#@��?P2B�N�N@�? PN�็�R�R�O �@#ห'?��@%O'O/%>���@%N�O@%>/?�ค/%O2�� 
�Oอ#C'�@%Q�O$@�O@��B'�? �Nอ��>�2?�/์O'> A� ห�N/$�@��? P#?อ O@�@�ห�O@�?P�อ��%>N�0อ@�Q�O  
O�/�@��N@� N N�N� O�/�@��?Pอ�>�@$R/OQ� WOAH Terrestrial Animal Health Code, Chapter on 

Monitoring of the quantities of antimicrobial agents used in animal husbandry O'>�OอO�>�O@
�?PN�?P$/�Oอ��อ� WHO 

�@%N�O@%>/?��@%�A Qอ$@�O@��B'�? Q��B' >��%?$์�? P#@�@�2?�/์�? P N'? Q$�N A Pอ�%>P"ค  A� O'>อ@ห@%  
�@#ห'?��@%O'O/ค/%�C%�@�@%�?�P�%O�%#�@%�%/��>��@#�@%�A Qอ$@�O@��B'�? Q�#�B1$์ �? Q��?Q  
อ@� >�@%�@%/#N�AQอ�AQอ$@�O@��B'�? Q�อ@ห@%2?�/์ 2N/��%>�อ�อ@ห@%2?�/์O'>�@��?/"@  (biosolids)4/  
�OQ@N2?$ #C'2?�/์ O'>�BO$�?PR�O�@��อ�N2?$อAP� R/OQ�P�%O�%#�?��'N@/�O/$ �?Q��?Q ห�N/$�@��?P#?อO@�@� 

ห�O@�?P�อ��%>N�0 อ@�Q�OO�/�@��? P�O@ห���@Q�O'O/ N�N� WOAH Terrestrial Animal Health Code,  

Chapter on harmonisation of national AMR surveillance and monitoring programmes  
O'>�OอO�>�O@�?PN�?P$/�Oอ��อ� WHO N APออ�>�@$อ�ค์�%>�อ��?P2O@ค?��อ�P�%O�%#�@%�%/��>��@# 

ค/@#�B��อ�N�AQอ�AQอ$@�O@��B'�? �?P#@�@�2?�/์ 

9.  �@/0APอ0@/คว@-N0?P.��อ��@/ AQอ.@!O@%�Bล�?*#?P-@�@�อ@ห@/  
 N A Pอ%>�B�ั�ห@ค/@#�'อ�"?$�O@�อ@ห@%QหO�?�@ Q� �C O�?��@%ค/@#N2? P$�อ@��O@N�็��Oอ��อ�Oอ#C'�@� 

Oห'N��N@� N �?P#?ค/@#%C ON� @>N�@>���?��ั�ห@�? Q� Q�O�%>�/��@%�?PN�>��/O@��?P#?�@%%>�B�ั�ห@ 

ค/@#�'อ�"?$�O@�อ@ห@%อ$N@��?�N��O'>�CO�?��@%ค/@#N2?P$�2A Pอ2@%R�$?��C O�%>N#>�ค/@#N2?P$� 
� C O�% > P"คO'>"@คอB�2@ห�%%#�? P R� O% ?��'�%>�� �@ P��? Q�ห#��?Q� O@N�็�Q��@%2N�N2% >#Qห ON�>� 

�@%2APอค/@#ห#@$�?P�C��Oอ� O'>�@%%?�%CO�?PN�็��?PN�O@Q�R�ON�็�อ$N@��?  

 ค/%2N�N2%>#QหO#?�@%2APอ2@%�?��CO#?2N/�N�?P$/�Oอ��?Q�ห#�Q�Pอ�@2O%� O'>Q��B��?Q��อ��อ��@%/>Nค%@>ห์
ค/@#N2? P$� �?�O2��Q�"@ �?P 1 �@ P��>�N/$QหO�C O#?2N/�N�? P$/�Oอ��? Q�ห#� %/#�@��C O�?��@%ค/@#N2? P$� 

                                           

4/ �@��?/"@  (biosolids) N�็��' 'อ$R�O�@�อB�2@ห�%%#N APอQ�ON�็�2N/��2#Q�อ@ห@%2?�/ ์
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#?ค/@#N�O@Q��Nอค/@#N2?P$�O'>O�/�@��@%�?��@%ค/@#N2?P$�#@��@Q� O'>QหO�?��O@%>��Nอ�2@% 

�?PQ�OQ��@%2APอ2@%ค/@#N2?P$� 

 �อ��@��?Q อ@��?��O@�'R�QหO�CO#?2N/�N�?P$/�Oอ�R�O#?2N/�%N/#N�็��%>�O@Q��@%�?�2>�Q�N�?P$/�?�ค/@#�'อ�"?$ 

�O@�อ@ห@%�?Q�%>�?��%>N�0O'>"C#>"@ค Q��@%/>Nค%@>ห์ค/@#N2?P$��อ��@%�AQอ$@�O@��B'�? �?P#@�@�
อ@ห@% ค/%#?�@%2APอ2@%P�$QหO"@คอB�2@ห�%%# (�CON'?Q$�2?�/์ �CO�'>� A�อ@ห@% �COO�%%C�อ@ห@% �CO�'>�$@
O'>อAP� N) �?/O���CO�%>P"ค ห�N/$�@�%?� O'>�CO#?2N/�N�?P$/�Oอ�อAP� N (�CON�? P$/�@��O@�2@�@%�2B� 
�Bค'@�%�@��@%O �$์O'>อAP� N) #@%N/#�?�อ">�%@$�ั�ห@ �?�'O@�?�ค/@#2O@ค?� O'>�O@ห���'$B��์ 

9.1 �@/0APอ0@/คว@-N0?P.�N*APอQ�ON'็%Nค/APอ�-AอQ%�@/�? �@/คว@-N0?P.�  
 �CO�'>�$@ห%AออB�2@ห�%%#�?PN�?P$/�Oอ� ค/%#?�Oอ#C'N�?P$/�?�$@�O@��B'�? Q�%C�O���@%O2���'@�  

Nอ�2@%�Oอ#C' O'>Nอ�2@%�O@�?�$@ N APอ2%O@�ค/@##?P�Q��@�ค/@#�'อ�"?$O'>�%>2>��>�'�อ� 

�@%Q�O$@�O@��B'�? �?P2อ�ค'Oอ��?���%>N�?$��อ��%>N�0  

"@คอB�2@ห�%%#อ@ห@%#?ห�O@�? P% ?��>��อ�Q��@%�?��O@O'>�O@%>���@%ค/�คB#ค/@#�'อ�"?$ 

�O@�อ@ห@%R�Q�O N A PอQหO�O@�@%�?�2>�Q�Q��@%�?��@%ค/@#N2? P$�R���>�?�>อ$N@�#?�%>2>��>"@   
�?Q��?Q �@ Q��?�'?�1�>�อ��@%�?�2>�Q��?Pอ@��Oอ�#?�>��%%#�@%2APอ2@%ค/@#N2?P$� N�N� �@%2APอ2@%�? P#?
�%>2>��>"@ �'อ�P�Nอ B��@�อ@ห@% %/#�@�� C O�% >P"ค�@#ค/@#Nห#@>2# O'>#?�@%�@�อ�%#  
ห%AอQหO�OอO�>�O@/>�?��>�?�>QหOO�N�Bค'@�% O'>#?�@%2APอ2@%"@$Q�อ�ค์�%  

�@%�?��O@Nอ�2@%O�/�@�N�$O %Nค/@#%CO �@%�?��@�อ�%# %@$�@��@�N�ค�>ค O'>�Oอ#C'อAP� �?P�?��O@ 

P�$2#@ค#"@คอB�2@ห�%%# (�CO�'>�$@ �CO�'>�อ@ห@% �COO�%%C�อ@ห@%) อ@��N/$'��@%�AQอ$@�O@��B'�?  

�?P#@�@�อ@ห@% 

�@%�@�อ�%#QหOอ�ค์�%/>�@�? �?Q�ห#��?PN�?P$/�Oอ� ห�N/$�@��?P#?อO@�@�ห�O@�?P �CO�'>�$@ O'>"@คอB�2@ห�%%# 

�?PN�?P$/�Oอ� ห�N/$�@��@�2?�/O �$์ 2�@�?�/>�?$ 2#@ค#/>�@�?  O'>�COR�O%?�อ�B�@�QหOQ�O$@�O@��B'�?  
N�็�2>P��?P2O@ค?�N APอQหO#?P�Q��@�ค/@#�'อ�"?$�อ��CO�%>P"ค O'>N�็��@%คBO#ค%อ�2B�"@ �%>�@�� 

�อ��@��?Q  P�%O�%#�@%QหOค/@#%COO�N�%>�@�� �@%O2���'@�O'>Nอ�2@%�O@�?�$@�? P Nห#@>2#  
�Oอค/@#�?P2APอ2@%2CN2@�@%�> N�็�Nค%APอ�#Aอ2O@ค?��?P�N/$�O@�?�ค/@#N2?P$��อ��@%�AQอ$@�?P#@�@�อ@ห@% 

�Nอ2B�"@ �อ��CO�%>P"คP�$��>�?�>�@#คO@O�>�O@N�?P$/�?�ค/@#�'อ�"?$�O@�อ@ห@% อ�ค์�%คBO#ค%อ�
�CO�%>P"ค#?���@�2O@ค?�Q��@%2APอ2@%�Oอ#C'�?QR�$?��CO�%>P"ค  

Q��%�?�?P#@�%�@%�?��@%ค/@#N2? P$�%/#N%A Pอ��Oอ#C'�C O�%>P"ค �Oอ�#?P�%O�%#QหO�%>�@%�Oอ#C' 

O�N�C O�%>P"ค (outreach program) N�N� QหOห�N/$�%>�@%�O@�2@�@%�2B�N�็��CO%N/#N�$O %N�Oอ#C'  
�Oอ#C'�N@/2@%�?P�>N�$O %N%/#�@��Oอ#C'�?P�>2APอR�$?��CO%?�N� @>�'BN#QหOQ�O2APอ�?PNห#@>2#  
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,@ค(%ว� � 

(QหORวON'็%�Oอ-Cล) 

อ�ค์'/>�อ&0 @ค?�0 @ห/?&�@/*>�@/�@�? # @P*/R+ล์�อ�คว@-N0?P.� 
0 @ห/?&�@/ AQอ.@!O@%�Bล�?*#?P-@�@�อ@ห@/  

/?��B�%>2�ค์�อ��@%�?��O@P %R!'์�อ�ค/@#N2?P$�2O@ห%?��@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%  (�Oอ 5.2)  
N�็��@%�O@N2�อ�Oอ#C' A Q��@��@�/>�$@0@2�%์�อ��%>N�O��ั�ห@ค/@#�'อ�"?$�O@�อ@ห@%�? P �QหOO�N 
�CO�?��@%ค/@#N2?P$��Nอ��@%�?�2>�Q� P %R!'์�อ�ค/@#N2?P$��?Qค/%Nห#@>2#�?�/?��B�%>2�ค์ O'>Q��@�2�@��@%�์
�>Q�ON�็��@%��>�?�> A Q��@� �Oอ#C'Q�"@ค��/� � �?Q#?R/ON APอO2���?/อ$N@� R#NR�O#?N���@QหO%@$'>Nอ?$� 

�?Q�ห#��?Pค%��O/� O'>�B�อ�ค์�%>�อ��?PQหOR/OR#N2@#@%��O@R�Q�OR�O�?��B�2�@��@%�์ P %R!'์�อ�ค/@#N2?P$� 
ค/%%/#�Oอ#C'�?��NอR��?QR/OQ��อ�N���?PN�็�R�R�O  

�.1 /@.ล>Nอ?. '/>N O%'ั�ห@คว@-'ลอ ,?. O@%อ@ห@/�@��@/ AQอ.@!O@%�Bล�?*#?P-@�@�
อ@ห@/ 

�.1.1 �%>N�O�ค/@#�'อ�"?$�O@�อ@ห@%�@��@%�A Qอ$@�O@��B'�? �? P#@�@�อ@ห@%N�็��ั�ห@�? P#@�@� 

�ั��?$%N/# �?��?Q  
1) อ?��%@$�อ��@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%�?Pอ@�N�็��ั�ห@ R�OO�N �B'>��%?$์�?PN�>��@%�AQอ$@

O'> AMR determinants ห%Aออ$N@�Q�อ$N@�ห�@P�  
2) $@�O@��B'�? �?P�B'>��%?$์N�>��@%�AQอ$@ 
3) 2>�คO@อ@ห@%�?P �อ?��%@$�อ�N�AQอ�AQอ$@�O@��B'�?  

�.2 �Oอ-CลN�AQอ AQอ.@!O@%�Bล�?*Oล> AMR determinants ห/Aออ.N@�Q อ.N@�ห%@P� 
�.2.1 '?�1�>N� @>�อ��B'>��%?$์�?P#@�@�อ@ห@%�?P%>�BR/O: 

1)  Oห'N�O'>N2O��@��@%O %N�%>�@$ 

2)  �@%�NอP%ค�อ�2@$ ?��B์�O@N @>  
3) �@%N�%>�N�>�P�O'>�@%ค�อ$C N�อ�N�A Qอ�A Qอ$@�O@��B'�? �? P#@�@�อ@ห@%Q��@%�'>�2>�คO@อ@ห@%  

���@��@%�%>P"ค  
4)  ค/@#%B�O%�Q��@%�NอP%คO'>ค/@#2?# ?��์�?��@%�AQอ$@�O@��B'�?   
5)  �@%$?�$? Q��B'>��%?$์Q�อ@ห@% (N�N� D-value คN@ค/@#N�็��%�-N�2 (pH) �? P�O P@�? P2 B�2O@ห%?� 

�@%N�%>�N�>�P�)  
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6) �@%�%>�@$�?/ ค/@#�?P O'>ค/@#N�O#�O��อ�อ?��%@$�อ��@%�AQอ$@�O@��B'�? Q�P�Nอ@ห@% 

�.2.2 �@%O2��'?�1�>N� @>�อ�N�AQอ�AQอ$@�O@��B'�? O'> AMR determinants ห%Aออ$N@�Q�อ$N@�ห�@P�: 
1) �'R��@%�AQอ$@�O@��B'�? O'>�O@Oห�N��อ� AMR determinants 

2) �@%�AQอ$@�O@#O'>�@%�AQอ$@%N/#R�$?�$@�O@��B'�? อAP� 

3) �@%�N@$�อ� AMR determinants %>ห/N@��B'>��%?$์�N@� N 

�.3  �Oอ-Cล.@!O@%�Bล�?*#?P�Bล>%#/?.์N�> �@/ AQอ.@ 
�.3.1 �'BN#$@�O@��B'�?  

�.3.2 �@%Q�O$@�O@��B'�? �อ�Nห�Aอ�@��@%Q�OQ�#�B1$์: 
1) �O@%?�$@�O@��B'�?  

2) �@%�?��O@ห�N@$ %@ค@ O'>�@%#?อ$CN�อ�$@�O@��B'�?   
3) /?��B�%>2�ค์O'>/>�?�@%Q�O$@�O@��B'�? Q�อ@ห@%2?�/์ 2?�/์�? PN'? Q$�N A Pอ�@%�%>P"ค �@%�'>� A�  

ห%Aอ%>ห/N@��%>�/��@%�'>�อ@ห@%  
4) />�?�@%Q�OO'>�@%QหO$@�O@��B'�?  (QหON�็�%@$�?/ห%AอN�็��C� Q�ON� @>�?Pห%AอQหOออ�&��>N�? P/%N@��@$)  

O'>ค/@#�?PQ��@%Q�O$@�O@��B'�?   
5) ค/@#N�็�R�R�O�อ��@%Q�O$@�อ�Nห�Aอ�@��Oอ�N�Q�O %/#�? Q��@%Q�O$@�O@��B'�? �? Pอ�B�@�QหOQ�O  

O'>�?PR#Nอ�B�@�QหOQ�O 
6) ค/@#N�็�R�R�O�อ��@%Q�O$@�O@��B'�? Q��@%�'>�อ@ห@%�?P�NอQหON�>��@%�AQอ$@�O@#O'>�@%�AQอ$@%N/# 

7) O�/P�O#�@%Q�O$@�O@��B'�? �@��@%N�1�%O'>�@%N'?Q$�2?�/์�OQ@ O'>�Oอ#C'N�?P$/�?�อB�?�>�@%�์�อ� 

�@%�AQอ$@�O@��B'�? Q�P�NอB��@�อ@ห@% 

8) �Oอ#C'O2��ค/@#2?# ?��์�อ��@%Q�O$@�O@��B'� ? O'>�@%N�>�N� A Qอ�A Qอ$@�O@��B'�? O'> AMR 

determinants ห%Aออ$N@�Q�อ$N@�ห�@P� Q�2>�คO@อ@ห@%�?P2�Q� 

�.3.3 �@%Q�O$@�O@��B'�? Q�#�B1$์: 
  1) �อ�N���@%ออ�&��>N (spectrum) O'>�Oอ�N�Q�OQ��@%%?�1@ 
 2) ค/@#2O@ค?��อ�$@�O@��B'�?  N�N� �?�อ$CNQ�%@$�@%$@�O@��B'�?  CIA 

 3) �@%�?��O@ห�N@$ %@ค@ O'>�@%#?อ$CN�อ�$@�O@��B'�?  

 4) �@%#?2@%�O@��B'�? ��O��อAP� 

 5) O�/P�O#�@%Q�O$@�O@��B'�? Q�#�B1$์O'>�Oอ#C'N�?P$/�?�อB�?�>�@%�์�อ�P%ค�?PN�>��@��B'>��%?$์  

�?PN�>��@%�AQอ$@�O@��B'�? ห%Aอ�'BN#$@�O@��B'�?  

�.4  �Oอ-Cล0>%คO@อ@ห@/ 
�.4.1 Oห'N��?P#@ (Q��%>N�0ห%Aอ�O@N�O@) �%>#@��@%�'>� �@%�%>�@$2>�คO@ O'>�@%�%>P"ค�Nอ�%>�@�%

�อ�อ@ห@%O'>/?��B�>��?P�%/� �อ?��%@$�อ��@%�AQอ$@�O@��B'�? �?Pอ@�N�็��ั�ห@: 
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1) '?�1�>N� @>�อ�อ@ห@%�?Pอ@�2N��'�Nอ�@%�?��@%ค/@#N2?P$� (N�N� �@%O�%%C� �%B�2B� %Oอ#�%>P"ค 

  คN@ค/@#N�็��%�-N�2 �%>#@��OQ@อ>2%> (water activity; aw)) 
 2) �@%อ�>�@$%@$'>Nอ?$��@%�'>�อ@ห@%���@��@%�%>P"ค (N�N� �@%�'>��?Q��O�  �@%O�%%C� �@%N�O�%?�1@   

�@%��>�?�>�Nออ@ห@% �@%�%>�@$2>�คO@ O'>�@%�%>P"ค) O'>�ั��?$N2?P$��?P2N��'�Nอค/@#�'อ�"?$ 

�O@��B'>��%?$์Q�2>�คO@อ@ห@%�?P2�Q� 

�.5 �Oอ-Cล(ล�/>#&N�>�ล& O@%0@$@/�0B� 

�.5.1 '?�1�>N� @>�อ�P%ค�? PN�>��@�N�A Qอ�A Qอ$@�O@��B'�? �? P%>�Bห%Aอ�@��B'>��%?$์�NอP%ค�? PR�O% ?� AMR  
determinants �N@��@�อ@ห@%: 
1) O�/P�O#�อ�P%ค�?PN�>��@�N�AQอ�AQอ$@�O@��B'�? �?P#@�@�อ@ห@% 

2) ค/@#�?PO'>ค/@#%B�O%��อ��'�%>���อ��@%�AQอ$@�O@��B'�?  %/#�@�อ?�%@�@%�@$�อ��CO�N/$  
อ?�%@�@%�Oอ� ?�%?�1@Q�2�@� $@�@' O'>�'O�%��Oอ�Q�%>$>$@/  

3) �%>�@�%�?PR/%?� O'>�ั��?$ค/@#N2?P$� 
4) %C�O���@�%>�@�/>�$@ (N�็��@%%>�@�ห%AอN�>�N�็�ค%?Q�ค%@/) 
5) ค/@#O���N@��@��O@��อ�"C#>"@ค &�C�@' ห%AอN�AQอ�@�>�?P#?�NออB�?�>�@%�์�อ�P%ค�?P#@�@�อ@ห@%  

�?PN�>��@�อ?��%@$�อ��@%�AQอ$@�O@��B'�?  

6) �Oอ#C'N >P#N�>#N�?P$/�?�ค/@#2?# ?��์%>ห/N@��@% �N�AQอ�AQอ$@�O@��B'�? ห%Aอ AMR determinants  

Q�2>�คO@อ@ห@%O'>�@%N�>��'N2?$�Nอ2B�"@ �อ�#�B1$์ 

�.5.2 �'�?P�@##@�อ��@%�AQอ$@�O@��B'�? �Nอ�@%N�>�P%คO'>�@%%?�1@: 
1) 2C�N2?$�@�N'Aอ�Q��@%%?�1@O'>R#N�อ�2�อ��Nอ�@%%?�1@ 

2) #?ค/@#�?PO'>ค/@#%B�O%��อ��@%�>�N�AQอN >P#�@Q� %/#�@�%>$>N/'@N�>�P%ค$@/�@��@Q� #?�@%�>�N�AQอ 

Q��%>O2N'Aอ� �@%�Oอ� ?�%?�1@Q�2�@� $@�@' O'>�@%N2?$�?/>�N >P#�@Q� 

�.6 �Oอ-Cล�@/�? �@/คว@-N0?P.� 
�.6.1 �@%%>�B�@�N'Aอ��@%�?��@%ค/@#N2?P$�N APอค/�คB#อ?��%@$�อ��@%�AQอ$@�O@��B'�? �'อ��N/��@%�'>�  

(�?Q��Nอ�QหO�'�'>�O'>ห'?��@%N�O��'�'>�) R����@��@%�%>P"ค: 
1) #@�%�@%'�ค/@#N2?P$��? PN�? P$/�Oอ��?��@%ค?�N'Aอ�O'>�@%O %N�%>�@$�อ�N�AQอ�A Qอ$@�O@��B'�?  

�@�อ@ห@% 
2) #@�%�@%'��@%��N�A้อ�O'>�@%��N�A้อ��O@#�อ�N�AQอ�AQอ$@�O@��B'�? Q�อ@ห@%QหONห'Aอ�Oอ$�?P2B� 

�.6.2 �%>2>��>�'�อ��@%�?��@%ค/@#N2?P$�Q��ั��B�?��?Pอ$CN�� AQ��@��อ��Oอ#C'�@%N�O@%>/?�ห%Aอ�Oอ#C'  

�@�Oห'N�อAP� N 
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�.7 �@/'/>N->%�Oอ-Cล#?P-?อ.CNOล>�Nอ�วN@�#@�คว@-/CO#?P0 @ค?� 

�.7.1 ค/@#R#NO�N�อ��อ��Oอ#C'�?P#?อ$CN 
�.7.2 �O@�Q��อ��Oอ#C'�?P#?อ$CN�?P#?�Nอ�/N@�2O@ค?��?Pอ@��?��/@��>��%%#�@%�?��@%ค/@#N2?P$� %/#�@��@%�%>N#>� 

ค/@#N2?P$�ห@��O@N�็�  
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,@ค(%ว� � 

(QหORวON'็%�Oอ-Cล) 

อ�ค์'/>�อ&0 @ค?�#?PO%>% @0 @ห/?&�@/*>�@/�@ 

Q%�@/'/>N->%คว@-N0?P.��อ��@/ AQอ.@!O@%�Bล�?*#?P-@�@�อ@ห@/ 

"@ค��/��? QQหO%@$�@%อ�ค์�%>�อ�2O@ค?��N@� N �?PO�>�O@QหO�O@R�%/#R/OQ��@%�%>N#>�ค/@#N2? P$�2O@ห%?� 

�@%�AQอ$@�O@��B'�? �?P#@�@�อ@ห@% �@P�#?%>�?��อ�%@$'>Nอ?$��อ��Oอ#C'�?Pอ@�O���N@��?��@#O�N'>�%�?  
�?Q��?Q %@$�@%Q�"@ค��/��?QN�็��@%O2���?/อ$N@� R#NR�O#?N���@QหO%@$'>Nอ?$��?Q�ห#��?Pค%��O/� O'>�B�อ�ค์�%>�อ�
�?PQหOR/OR#N2@#@%��O@R�Q�OR�O�?��B�2�@��@%�์  

�.1  �@//>&Bอ?%!/@.  
�.1.1  %>�Bอ?��%@$�?Pอ@�N�็��ั�ห@: N�AQอ�AQอ$@�O@��B'�? O'> AMR determinants ห%Aออ$N@�Q�อ$N@�ห�@P�  

�?P#@�@�อ@ห@%  
�.1.2 �Oอ#C'�?PN�?P$/�Oอ��อ��B'>��%?$์O'>�@%�AQอ$@�O@��B'�?  

1) ค/@#N�็�R�R�OQ��@%�NอP%คQ�#�B1$์ ('?�1�>N� @>�อ�!?P�R��P  (phenotype) O'>�?P�R��P)  
�?P�O@QหON�>��@%�AQอ$@�O@��B'�? Q��COQหOอ@0?$อAP��?PR#NQ�N#�B1$์ 

2) �B'>��%?$์อ>�อ@0?$�?P � AMR determinants ('?�1�>N� @>�อ�!?P�R��PO'>�?P�R��P) O'>ค/@#2@#@%�
Q��@%�N@$�อ��@%�AQอ$@�O@��B'�? R�$?��B'>��%?$์�NอP%คQ�#�B1$์ 

3) �'R��@%�AQอ$@�O@��B'�?  �O@Oห�N��อ� AMR determinants ค/@#�?P�อ��@%�N@$�อ��@%�AQอ$@ 

�O@��B'�?  O'>ค/@#�B��อ��@%�AQอ$@�O@��B'�? Q�R#Pค%!'อ%@ (microflora) �อ�#�B1$์O'> 

R#Pค%!'อ%@อAP�  
4) �@%�AQอ$@%N/#O'>�@%�AQอ$@�O@# O'>ค/@#2O@ค?��อ�$@�O@��B'�? ��>�อAP��?Pอ@�#?�%>2>��>"@ '�'�  
5) �@%�NอP%ค ค/@#%B�O%� O'>ค/@#N�APอ#P$��อ��@%�AQอ$@�O@��B'�?  

�.1.3 $@�O@��B'�? O'>คB�2#�?�> 
 1) คO@อ�>�@$�อ�$@�O@��B'�?  N�N� �APอ2@% �O@%?�$@ 
 2) �'BN#$@�O@��B'�?  

 3) �@%ออ�&��>NO'>�อ�N���@%ออ�&��>N 
 4) N"2?��'�0@2�%์�อ�$@�O@��B'�?  

 5) �@%Q�O$@�O@��B'�? Q�#�B1$์ห%Aอ�อ�Nห�Aอ�@��@%Q�OQ�#�B1$์ 
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�.2  �@/'/>N->%�@/R O/?&0?-(?0  
�.2.1 �ั��?$�N/��Nอ�QหO�'�'>��?P#?�'�Nอค/@#�B��อ�อ?��%@$: 
 1)  �@%ค?�N'Aอ��@%�AQอ$@�O@��B'�?  (resistance selection pressure): 

- '?�1�>�@%Q�O$@�O@��B'�? Q�%>�?��%>�@�%  
- �O@�/�2?�/์ห%Aอ A��?PR�O%?�2?#�?2$@�O@��B'�? Q��N/�N/'@�?P�O@ห�� 

- �@%�%>�@$�อ��@%Q�O$@�O@��B'�? �@#"C#>"@ค O'>�O@�/�!@%์#�?P#?�@%Q�O$@�O@��B'�?   
- ค/@#�B��อ��@%�>�N�AQอห%AอP%ค�?P�Oอ�Q�O$@�O@��B'�? Q��%>�@�%2?�/์O'> A�N�O@ห#@$  
- O�/P�O#�อ��@%Q�O$@�อ�Nห�Aอ�@��Oอ�N�Q�O %/#�?Q��@%Q�O$@�O@��B'�? �?Pอ�B�@�QหOQ�OO'>  

�?PR#Nอ�B�@�QหOQ�O 
- �Oอ#C'O�/P�O#�@%Q�O$@�O@��B'�? O'>�Oอ#C'N�?P$/�?�P%คอB�?�>Qห#N �@%N�'?P$�O�'�%>�� 

�@%�'>�Q�!@%์# ห%Aอ�@%N�'?P$�O�'�อAP� N �?P#?อ@�2N��'�Nอ�@%Q�O$@�O@��B'�?  

- '?�1�>�@%Q�O$@�O@��B'�? Q�2?�/์%@$�?/ 

- />�?�@%QหOO'>�@%Q�O$@�O@��B'�?  (%@$�?/ %@$�C� ห%Aอ Q�ON� @>�?Pห%Aอ�?P/%N@��@$) 
- ��@��อ�$@�O@��B'�? �?PQ�OO'>%>$>N/'@�?PQหO 
- N"2?��'�0@2�%์O'>N"2?� '0@2�%์Q�2?�/์ 
- %>$>N/'@�?PQหO$@�O@��B'�? ���@��@%N�O��'�'>��?Q�Q�2?�/์O'> A� 

- �'�%>��2>2#�อ��@%Q�O$@�O@��B'�? Q�%>$>N/'@�?P�O@ห�� 

 2) 2?�/์ห%Aอ A�N�O@ห#@$ O'>�ั��?$�@��B'>��%?$์�?P2N��'QหON�>�O'>O %N�%>�@$�@%�AQอ$@�O@��B'�? : 
- �@%N�'?P$�O�'�ค/@#�B��อ�N�AQอ�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%�?PN�>�O���?P/ค%@/O'>  

�@#&�C�@' 

- %>$>N/'@�อ��@%�>�N�AQอห%Aอ�@%�?�N�AQอ�AQอ$@�O@��B'�? �?P#@�@�อ@ห@% (Q�N�AQอ�?P�NอQหON�>�  

P%ค�>��Nอ%>ห/N@�2?�/์O'>#�B1$์ O'>�B'>��%?$์อ>�อ@0?$) 
- อ?�%@�@%N�>��@%�AQอ$@�O@��B'�? Q��B'>��%?$์อ>�อ@0?$O'>�B'>��%?$์�?P�NอQหON�>�P%ค�>��Nอ

%>ห/N@�2?�/์O'>#�B1$์Q�2?�/์ห%Aอ A�N�O@ห#@$ห'?��@��@%Q�O$@�O@��B'�?   
- �'R��@%�AQอ$@�O@��B'�?   �O@Oห�N��อ� AMR determinants O'>อ?�%@�@%�N@$�อ��@%�AQอ$@ 

�O@��B'�? %>ห/N@��B'>��%?$์�N@� N  
- �@%�AQอ$@�O@#O'>�@%�AQอ$@%N/#R�$?�$@�O@��B'�? ��>�อAP� �@P��@Q�อ$CN�?�'?�1�>�@�!?P�R��P 

ห%Aอ�?P�R��P 
- ค/@#�B��อ��B'>��%?$์อ>�อ@0?$O'>�B'>��%?$์�?P�NอQหON�>�P%ค2?�/์2CNค�Q�2?�/์ห%Aอ A�N�O@ห#@$  

O'>2?�2N/��อ��B'>��%?$์�?P�AQอ$@�O@��B'�?   
- �@%�N@$�อ�N�AQอ�AQอ$@�O@��B'�? O'> AMR determinants ห%Aออ$N@�Q�อ$N@�ห�@P� %>ห/N@�2?�/์ 

ห%Aอ A�N�O@ห#@$ �@�2?�/์ห%Aอ A�R�$?�2>P�O/�'Oอ# O'>�'?�คA�2CN2?�/์ห%Aอ A�N�O@ห#@$ 
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- �ั��?$�O@��@%�?��@%�Nอ2?�/์ 
- �@%�'>� A�อ@ห@%O'>�ั��?$�O@��@%�?��@% 

 3) Oห'N�อAP�N �?PN�็�R�R�O �อ�N�AQอ�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%Q�2?�/์ห%Aอ A�N�O@ห#@$: 
- ��>�2?�/์ห%Aอ A��?PR#NQ�NN�O@ห#@$ 

- อ@ห@%2?�/์O'>2N/��%>�อ�อ@ห@%2?�/์  
- �>� �OQ@ �อ�N2?$�@�2?�/์O'>#�B1$์ (�@��?/"@  �OQ@N2?$ #C'2?�/์ ห%Aอ�BO$�?P#@�@��อ�N2?$) 

�.2.2  �ั��?$ห'?��@%N�O��'�'>��?P#?�'�Nอค/@#�?PO'>ค/@#N�O#�O��อ�N�AQอ�AQอ$@�O@��B'�? Q�อ@ห@% 

 1) %>�?��@%��N�A้อ�N%>P#�O�Q��'>�"?��์อ@ห@%: 
- ค/@#�?PO'>ค/@#N�O#�O��อ�N�AQอ�AQอ$@�O@��B'�? �?P#@�@�อ@ห@% O'> AMR determinants  

ห%Aออ$N@�Q�อ$N@�ห�@P� ��>�?PN�O��'>�"?��์�@�2?�/์ห%Aอ A�  
- ค/@#�?PO'>ค/@#N�O#�O��อ�N�AQอ�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%O'> AMR determinants  

ห%Aออ$N@�Q�อ$N@�ห�@P� Q�อ@ห@%�?P�@$�'?� 

- �ั��?$�O@�2N/��%>�อ� AQ��@��อ�อ@ห@% (2C�%�อ��'>�"?��์อ@ห@%) 
 2) �ั��?$�N@� N �O@��@%O�%%C�อ@ห@%: 

- %>�?��อ�2B�@">�@' �@%ค/�คB#�%>�/��@%Q��@%O�%%C�อ@ห@% O'>ค/@#N�็�R�R�O  
Q��@%��N�A้อ��@�2>P�O/�'Oอ# 

- />�?�@%O�%%C� (%/#�@�2B�@">�@' �@%ค/�คB#�%>�/��@% N�N� GMP, GHP O'> HACCP)  
- �B��N@� N �?PN�>��@%��N�A้อ��O@# 

- ค/@#N�็�R�R�O�อ��@%Q�O/?��BN�Aอ��อ@ห@%O'>/?��B�?�N2?$ (N�APอ��@�2@%�?��'N@/2N��'�Nอ  

�@%N�%>�N�>�P�ห%Aอ�O@�/��อ��B'>��%?$์)  
- �%%�B"?��์ 

- �@%�%>�@$2>�คO@O'>�@%N�O�%?�1@ 
- �@%�%>�@%�?��O@อ@ห@%O'>�%>�@%อ@ห@% 

  3)  �ั��?$�O@��CO�%>P"ค: 
- �Oอ#C'�%>�@�%#�B1$์ 
- �@%N�O�%?�1@ �@%�%B� O'>�@%��>�?�>�Nออ@ห@% 

- �@%�%>P"คP�$%/#�Nอค� (per capita consumption) �อ�อ@ห@%�?P%>�B/N@#?อ?��%@$  
- %C�O���@%�%>P"ค ค/@#O���N@��@�N0%1��>�N�>�2?�ค# /?���%%# N�AQอ�@�> O'>"C#>"@ค  
- 2�@��?P�%>P"คอ@ห@% (�?P�O@� 2�@��%>�อ��@%N APอ�@%คO@ ห%AออAP� N) 

4) �ั��?$�O@��B'>��%?$์: 
- ค/@#2@#@%��อ�N�AQอ�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%Q��@%�N@$�อ��@%�AQอ$@�O@��B'�?  

R�$?��B'>��%?$์อ>�อ@0?$�อ�#�B1$์ห%Aอ�B'>��%?$์�NอP%ค 
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- '?�1�>�@%N�%>�N�>�P�ห%Aอ�@%อ$CN%อ��อ�N�AQอ�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%�'อ��@%�'>�
อ@ห@%���@��@%�%>P"ค  

- �>N/0/>�$@�อ��B'>��%?$์Q�อ@ห@%: ค/@#2@#@%�Q��@%#?�?/>�อ$CNO'>�@%�%>�@$�OQ@�อ�  

N�AQอ�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%Q��@%�'>�อ@ห@%���@��@%�%>P"ค 

�.3 �@/O0 �ล?�/�>N�*@>�อ�อ?%!/@.  
�.3.1 �COQหOอ@0?$�?PN�็�#�B1$์O'>�'N2?$�Nอ2B�"@  

  1) �ั��?$�O@��COQหOอ@0?$O'>ค/@#R/%?��อ��%>�@�% 

  2) 2"@ �อ��@%�>�N�AQอO'>�@%N�>�P%ค  
  3) �@%�?�2C�%P%ค 

  4) %C�O���@�%>�@�/>�$@ (N�็��@%%>�@�ห%AอN�>�N�็�ค%?Q�ค%@/) 
  5) �@%%?�1@�O/$$@�O@��B'�? O'>�@%N�O@%?��@%%?�1@Q�2�@� $@�@' 

  6) ค/@#2O@ค?��อ�$@�O@��B'�? �@��@%O �$์ 

  7) #?ค/@#�?P�อ��@%�>�N�AQอO'>R#N�อ�2�อ��Nอ�@%%?�1@N >P#�@Q�  
  8) #?ค/@#%B�O%��อ��@%�>�N�AQอN >P#�@Q� %/#�@�%>$>N/'@N�>�P%ค$@/�@��@Q� #?�@%�>�N�AQอQ��%>O2N'Aอ�  

�@%�Oอ� ?�%?�1@Q�2�@� $@�@' O'>�@%N2?$�?/>�N >P#�@Q�  
  9) �@%ค�อ$CN (persistence) �อ�อ?��%@$Q�#�B1$์ 
�.3.2 �ั��?$�?PN�?P$/�Oอ��?�2N/��%>�อ� AQ��@��อ�อ@ห@%�?P2N��'�Nอค/@#2@#@%�Q��@%อ$CN%อ��อ��B'>��%?$์ 

��>�?P�N@��@�N�>�อ@ห@% 

�.3.3 ค/@#2?# ?��์�อ��@%�อ�2�อ��?��%>#@�อ?��%@$�?PR�O%?�: ค/@#2?# ?��์�@�ค�>�0@2�%์%>ห/N@� 
�@%R�O%?�2?#�?2O'>ค/@#�N@�>N�็��อ��''? �์N�>�'� (N�N� �@%�>�N�AQอ �@%N�>�P%ค O'>�@%R#N�อ�2�อ�
�Nอ�@%%?�1@) 

�.4  �@/O0 �ล?�/�>N�*@>�อ�คว@-N0?P.�  
�.4.1 �ั��?$2O@ห%?��@% >�@%�@Q��@%�%>#@�ค/@#N2?P$�: 
  1) �O@�/��CO�N/$O'>2?�2N/��อ��O@�/��CO�N/$�?PR�O%?�N�AQอ�AQอ$@�O@��B'�? �?P#?Oห'N��?P#@�@�อ@ห@% 

  2) �'�Nอ�%>�@�%�'BN#N�%@>�@� 
  3) ค/@#�?P�อ��@%�>�N�AQอO'>�@%R#N�อ�2�อ��Nอ�@%%?�1@�?PN >P#�@Q� ค/@#%B�O%�ห%Aอ%>$>N/'@N�>�

P%ค$@/�@��@Q� อ?�%@�@%�Oอ� ?�%?�1@Q�2�@� $@�@'O'>อ?�%@�@%N2?$�?/>��O/$N�AQอ�AQอ$@ 

�O@��B'�? N�%?$�N�?$��?��@%�>�N�AQอ�?P/R�N >P#�@Q� 

  4) �O@�/�/?��?P�N/$N�็�P%ค�Nอค��Nอ�? (person-days per year) 
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  5) �@%�@$ (�O@�/�%/#�Nอ�? ค/@#�N@�>N�็��Nอ�? ห%Aอ�'อ��? 2O@ห%?��@%2BN#2#@�>��@��%>�@�%  
ห%Aอ2#@�>��?PR�O%?�2?#�?2N�AQอ�AQอ$@�O@��B'�? #@�N�็� >N01ห%Aอ�'BN#N�%@>�@�) �?PN�APอ#P$��?�  

N�AQอ�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%  
  6) ค/@#2O@ค?��อ� $@�>/>�$@�?P#?2@Nห�B�@��B'>��%?$์N�O@ห#@$  
  7) �@%#?ห%Aอ�@%2C�N2?$�@�N'Aอ��N@� N Q��@%%?�1@ 
  8) �'�%>���?Pอ@�N�>��@Q��@��@%Q�O2@%�O@��B'�? �@�N'Aอ� (N�N� #?ค/@#N�็� >1N >P#�@Q�) 
  9) />�?Q��@%ห@�'%/#�อ��'�%>���อ�ค/@#N2?P$��N@� N %/#�@��'�?P�@##@ (N�N� �@%N�>�P%ค  

�@%�Oอ� ?�%?�1@Q�2�@� $@�@') 
�.4.2 �@%�%>N#>��@�N'Aอ��@%�?��@%ค/@#N2?P$�: 
  1) �@%N�%?$�N�?$�"@%>�O@��@%2@�@%�2B��Nอ�O'>ห'?��O@N�>��@%  
  2) �'�%>���@�2B�"@ 2?�/์�?PN�็�R�R�O�?PN�?P$/�Oอ��?�ค/@#�'อ�"?$�O@�อ@ห@% 

�.4.3 �@%/>Nค%@>ห์ค/@#R/ (sensitivity analysis): 
  1)  �'�อ��@%N�'?P$�คN@�Oอ#C'�O@N�O@�อ�%C�O���O@'อ� O'>2##�>�@��อ�%C�O���O@'อ��'�'>�  
  2)  �'�?P�O@�OQ@R�O 
�.4.4 �@%/>Nค%@>ห์ค/@#R#NO�N�อ�O'>ค/@#O�%�%/�  

1) �N/�O'>ค/@#N�็�R�R�O�อ�%C�O���O@'อ��?PQ�O�O@�@$ (likelihood of model predictions) 
2) �O@ห��'?�1�>N� @>�อ�ค/@#N�?P$��อ�%C�O���O@'อ��?PQ�O�O@�@$ 

3) ค/@#2?# ?��์�อ�ค/@#R#NO�N�อ��อ�%C�O���O@'อ��O@N�O@�Nอค/@#R#NO�N�อ��อ�%C�O���O@'อ�
�'�'>�  
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 ,@ค(%ว� ค  

(QหORวON'็%�Oอ-Cล) 

!?วอ.N@��อ��@/'/>N->%คว@-N0?P.�N�>�คB�,@*0 @ห/?& 

�@/ AQอ.@!O@%�Bล�?*#?P-@�@�อ@ห@/ 
 

O#O/N@�>2�?�2�B�QหO#?�@%�%>N#>�ค/@#N2?P$�N�>��%>#@� O�N#?��>�>$#�O@�@%�%>N#>�ค/@#N2?P$�N�>�คB�"@  
N�APอ��@�Q�O�Oอ#C'�Oอ$�/N@ อ$N@�R%�O�@# �@%�%>N#>�ค/@#N2?P$�N�>�คB�"@ ค/%#?%>�?��อ��@%�%/�2อ�  
�@%���/� ค/@#N�็�Nห�BN�็��'�?PQ�OQ��@% >�@%�@R#N�Oอ$R��/N@�@%�%>N#>�ค/@#N2?P$�N�>��%>#@� N APอQหOR�O 
�'N�็��?P�N@N�APอ�Aอ 

�?/อ$N@��NอR��?QO2��O�/�@��?PN�็�R�R�O�?P�O@R�Q�O�%>N#>�ค/@#N2?P$�N�>�คB�"@  อ$N@�R%�O�@# R#Nค/%#อ�/N@
N�็�O�/�@�N%>P#�O��?PO�>�O@ห%AอQหO%?�R�Q�O  �?Q��?Q �%>�/��@%ค>�O'>�@%อ">�%@$N APอ�O@ห��%>�?��อ� 
�@%R�O%?�2?#�?2ห%Aอ'?�1�>N� @>�อ�อ?��%@$ (N�N� �OP@#@� 2C�) %/#�@��@%�?ค/@#%>�?��?��'N@/QหON�็�
�''? �์ค/@#N2?P$� N�็�2>P�2O@ค?��Nอ�@%�?�2>�Q�Q��%>�/��@%�@%�?��@%ค/@#N2?P$� 2N/�2O@ค?�Q��@%�?��O@ 
�@%�%>N#>�ค/@#N2?P$�N�>�คB�"@  2@#@%��?�O�N�R�ON�็� 3 �?Q��อ� �?��?Q 

1) �@%�O@ห���Oอค/@#N�>�คB�"@ ห%Aอค>O�� N APออ�>�@$�@%�%>N#>��@%R�O%?��@%2?#�?2 (N�N� 2C� 
�@��'@� �OP@) P�$�Oอ� >�@%�@อ$N@�%อ�คอ��@��'�%>��O'>�@%O�'�'�อ��@%O�N�%>�?� 

�@%R�O%?�2?#�?2  
2) �O@ห���Oอค/@#N�>�คB�"@ ห%Aอค>O�� N APออ�>�@$'?�1�>N� @>�อ�อ?��%@$ (N�N� �OP@ (mild)  

�@��'@� (moderate) %B�O%� (severe)) P�$�Oอ� >�@%�@อ$N@�%อ�คอ��@��'�%>��O'> 

�@%O�'�'�อ��@%O�N�%>�?�'?�1�>N� @>�อ�อ?��%@$  
3) �%>�/��@%�?P�O@%>�?�ห%Aอค>O���อ��@%R�O%?�2?#�?2O'>'?�1�>N� @>�อ�อ?��%@$�?PO���N@��?�

#@ >�@%�@%N/#�?�N APอQหOR�OคN@%>�?�ค/@#N2?P$�P�$%/# (N�N� �>O�'�'�อ��@%R�O%?�2?#�?2 

�?P%>�?��OP@ O'>'?�1�>N� @>�อ�อ?��%@$�?P%>�?�%B�O%�อ$N@�R% O'>O�'�'/N@#?ค/@#O���N@�
�@��@%R�O%?�2?#�?2O'>'?�1�>N� @>�อ�อ?��%@$�?Pค/@#N2?P$�%>�?��@��'@�ห%AอR#N)  

�?Q��?Q $?�R#N#?�@%�O@ห��'?�1�>N� @>�อ�อ?��%@$ห%Aอ�@%O�N�%>�?��อ��@%�%>N#>��@%R�O%?�2?#�?2R/ON�็� 

N���์�'@� Q��@�2�@��@%�์อ@��Oอ�#?�@%�?�%>�?��?PO���N@�ออ�R�N APอค/@#Nห#@>2# O�/�@��?PQ�O 
Q��@%��/��'�อ��@%�%>N#>��@%R�O%?�2?#�?2O'>'?�1�>N� @>�อ�อ?��%@$อ@�O���N@��?�R�R�O  
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!?วอ.N@�#?P ค.1 

ค.1.1 �@/QหOค>O%%�@/'/>N->%�@/R O/?&0?-(?0 (exposure assessment scoring) 
 P�$�?P/R��@%�%>N#>�ค/@#N2?P$��อ�ค/@#N2?P$�N�>�คB�"@  �>�O@ค/@#�N@�>N�็��อ��%>�@�%�?PR�O%?�
2?#�?2อ?��%@$R�O�'N�็��B��Oอค/@#N�>�คB�"@  �@%�%>N#>�ค/@#N2? P$�N�>�คB�"@ �Oอ�Q�Oค/@#NหO��@�
�CON�?P$/�@� ห%Aอ�%>�/��@%�?PN�็��@��@% P�%N�Q2 O'>�?��O@N�็�Nอ�2@% N APอ�O@ห'?��@��?P#?อ$CN N�'?P$�N�็�
�@%/?�%>�?��อ�ค/@#�N@�>N�็��อ��@%R�O%?�2?#�?2  
 �?/อ$N@��@%N�'?P$�ค/@#�N@�>N�็��อ��@%R�O%?�2?#�?2R/ON�็�%>�?�O'>ค>O�� #?�?��?Q  

- �OP@#@� (negligible) (0) ห#@$�@� O��R#N#?ค/@#�N@�>N�็��?P�>N�>��@%R�O%?�2?#�?2อ?��%@$ 

- �@��'@� (moderate) (1) ห#@$�@� #?ค/@#�N@�>N�็�N'O��Oอ$�?P�>N�>��@%R�O%?�2?#�?2อ?��%@$  
- 2C� (high) (2) ห#@$�@� #?ค/@#�N@�>N�็��?P#?�?$2O@ค?��?P�>N�>��@%R�O%?�2?#�?2อ?��%@$  

�@%�O@ห���Oอค/@#N�>�คB�"@ �?P2>�Oอ�QหONหO��@�ค/@#�N@�>N�็��อ��@%R�O%?�2?#�?2 N�N�N�?$/�?��@%QหOค>O�� 
Q��?/อ$N@��?Q N APออO@�/$ค/@#2>�/�Q��%>�/��@%�O@�@%�%>N#>��@%R�O%?�2?#�?2O'>'?�1�>N� @>�อ�
อ?��%@$#@ >�@%�@%N/#�?� �อ��@��?Q �@%อ�>�@$�Oอค/@#�O@O��%>�?��อ��@%�%>N#>�ค/@#N2?P$��>�N/$
N >P#%@$'>Nอ?$��?PQ�O�?ค/@#�@#O�N'>%>�?�R�O  

ค.1.2 �@/QหOค>O%%ล?�/�>N�*@>�อ�อ?%!/@. (hazard characterization scoring) 
 '?�1�>N� @>�อ�อ?��%@$N�็��@%O�'�''? �์�อ��?Q��อ��?Q N�็��Oอค/@#N�>�คB�"@ �?P2>�Oอ��@� 
�@%R�O%?�2?#�?2อ?��%@$ �?/อ$N@��@%�?�%>�?��NอR��? Qอ@�N�็��%>P$��์Q��%�?�อ�P%ค�>��Nอ%>ห/N@�2?�/์  
O'>#�B1$์�?P#@�@�อ@ห@% (foodborne zoonotic disease) 

- �O P@#@� (negligible) (0) ห#@$�@� ค/@#�N@�>N�็��อ��@%N�>�P%คห'?��@�R�O% ?�2?#�?2 

N�A Qอ�A Qอ$@�O@��B'�? Nห#Aอ��?��B'>��%?$์�? PR#NN�>��@%�A Qอ$@�O@��B'�?  O'>�''? �์�อ� 
�@%N�>�P%คR#NO���N@��?�  

- �OP@ (mild) (1) ห#@$�@� ห#@$�@� ค/@#�N@�>N�็��อ��@%N�>�P%คห'?��@�R�O%?�2?#�?2 

N�AQอ�AQอ$@�O@��B'�? Nห#Aอ��?��B'>��%?$์�?PR#NN�>��@%�AQอ$@�O@��B'�?  O�N�''? �์�?P�@##@
ห'?��@��@%N�>�P%ค#?ค/@#%B�O%����Oอ� ?�%?�1@Q�2�@� $@�@' 

- �@��'@� (moderate) (2) ห#@$�@� ค/@#�N@�>N�็��อ��@%N�>�P%คห'?��@�R�O%?�2?#�?2 

N�AQอ�AQอ$@�O@��B'�? N >P#2C��@Q�O'>�''? �์�?P�@##@ห'?��@��@%N�>�P%ค#?ค/@#%B�O%� 

#@��@Q����Oอ� ?�%?�1@Q�2�@� $@�@'  
- %B�O%� (severe) (3) ห#@$�@� ค/@#�N@�>N�็��อ��@%N�>�P%คห'?��@�R�O%?�2?#�?2 

N�AQอ�AQอ$@�O@��B'�? #?N >P#2C��@Q� O'>�''? �์�?P�@##@ห'?��@��@%N�>�P%ค#?ค/@#%B�O%�
#@��@Q����Oอ� ?�%?�1@Q�2�@� $@�@' O'>�O@R�2CN�@%R#N�อ�2�อ��Nอ�@%%?�1@�O@QหO
�Oอ�Q�ON/'@%?�1@�?/Q�2�@� $@�@'$@/�@��@Q� 
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ค.1.3 (ล�อ��@/O0 �ล?�/�>N�*@>�อ�คว@-N0?P.� (risk characterization output) 
 Q��?Q��อ�2B��O@$�?Q�>��/��@%�%>N#>��@%R�O%?�2?#�?2O'>�@%O2��'?�1�>N� @>�อ�อ?��%@$ 

R/OQ��@%O2��'?�1�>N� @>�อ�ค/@#N2?P$�N APอ�%>#@�ค/@#N2?P$� P�$#?�@%QหOค>O���?PN�็��?/N'� (N�N� 0, 1, 2)  
O�NO�N'>�'B N#N�>�คB�"@  (N�N� 2C� �'@�) �อ��? Q��อ��@%�%>N#>��@%R�O% ?�2?#�?2O'>�? Q��อ��@%O2��
'?�1�>N� @>�อ�อ?��%@$ O'>คO@�/��''? �์P�$�@%คC�ค>O���อ��?Q�2อ��?Q��อ� (�Oอ ค.1.1 O'>�Oอ ค.1.2) 
�@��?Q��'ค>O���อ��@%O2��'?�1�>N� @>�อ�ค/@#N2?P$��>�O@R�O�'N�็��%>N"�ค/@#N2?P$�N�>�คB�"@  

�?P#?ค/@#ห#@$ Q��?/อ$N@��?Q�'�?PR�O�@��@%�%>N#>��@%R�O%?�2?#�?2O'>�@%O2��'?�1�>N� @>�อ�อ?��%@$
2@#@%��?�%>�?�R�O �?��?Q 

  R#N#?ค/@#N2?P$�N >P#N�>#   #?คN@N�N@�?� 0 

 #?ค/@#N2?P$�N >P#N�>#�O@�   #?คN@%>ห/N@� 1 O'> 2 

 #?ค/@#N2?P$�N >P#N�>#2C�   #?คN@%>ห/N@� 3 O'> 4 

 #?ค/@#N2?P$�N >P#N�>#2C�#@�  #?คN@%>ห/N@� 5 O'> 6 

�'�อ��@%O2��'?�1�>N� @>�อ�ค/@#N2?P$�อ@�O2��N�็�O��"@  N APอQหONหO��?�N��/N@�@%�?�2>��''? �์/N@ 

�?�อ$CNQ�ค/@#N2?P$�N >P#N�>#%>�?�2C�#@�ห%AอR#N#?ค/@#N2?P$�N >P#N�>#N�็�อ$N@�R% �?/อ$N@��?�O2��Q�"@ �?P ค.1 

 �@/'/>N->%�@/R O/?&0?-(?0 

 �OP@#@� �@��'@� 2C� 

�@/O0 �ล?�/�>N�*@>�อ�อ?%!/@. �OP@#@� 0 0 0 

�OP@ 0 1 2 

�@��'@� 0 2 4 

%B�O%� 0 3 6 

 

�Oอคว@-N�>�คB�,@* ค>O%% 

�OP@#@� 0 = R#N#?ค/@#N2?P$�N >P#N�># 

�OP@  1-2 = #?ค/@#N2?P$�N >P#N�>#�O@� 

�@��'@�  3-4 = #?ค/@#N2?P$�N >P#N�>#2C� 

%B�O%� 6 = #?ค/@#N2?P$�N >P#N�>#2C�#@� 

,@*#?P ค.1  (ล�อ��@/O0 �ล?�/�>N�*@>�อ�คว@-N0?P.�N�>�คB�,@*#?PO0 �N'็%O(%,@* 
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!?วอ.N@�#?P ค.2 

ค.2.1 ค>O%%�@/'/>N->%�@/R O/?&0?-(?0  
 �@%�?�อ?��?��อ� <�OP@#@� (negligible)=, <�OP@ (low)=, <�@��'@� (medium)=, <2C� (high)= 
O'> <R#N2@#@%��%>N#>�R�O (not assessable)= อ@��O@R�Q�O >�@%�@�O@ห���Oอค/@#N�>�คB�"@ �อ� 
ค/@#�N@�>N�็�Q��@%R�O%?�2?#�?2�อ�#�B1$์�@�N�AQอ�AQอ$@�O@��B'�? Q�อ@ห@%ห%Aออ@ห@%2?�/์ ��>�2?�/์ห%Aอ A� 
�@P�R�O�O@ห���@%�?�อ?��?��?PO���N@��?�R/O �?��?Q 

- �OP@#@� (negligible) ห#@$�@� ค/@#�N@�>N�็�Q��@%R�O%?�2?#�?2�อ��'BN#�COR/%?�อ$CNQ�
%>�?��OP@#@� 

- �OP@ (low (unlikely)) ห#@$�@� ค/@#�N@�>N�็�Q��@%R�O%?�2?#�?2�อ��'BN#�COR/%?�อ$C NQ� 

%>�?��OP@ O�NN�็�R�R�O 
- �@��'@� (medium (likely/probably)) ห#@$�@� ค/@#�N@�>N�็�Q��@%R�O%?�2?#�?2�อ� 

�'BN#�COR/%?�อ$CNQ�%>�?��?PN�็�R�R�O  
- 2C� (high (almost certain)) ห#@$�@� ค/@#�N@�>N�็�Q��@%R�O%?�2?#�?2�อ��'BN#�COR/%?� 

อ$CNQ�%>�?�2C�#@� 

- R#N2@#@%��%>N#>�R�O (not assessable) ห#@$�@� R#N2@#@%��%>N#>�ค/@#N�็�R�R�O 
Q��@%R�O%?�2?#�?2�อ��'BN#�COR/%?� 

ค.2.2 ค>O%%ล?�/�>N�*@>�อ�อ?%!/@.  
 อ@��?�อ?��?�N�>�คB�"@ �อ��'N2?$�Nอ2B�"@ �อ�#�B1$์�?PN�>��@��@%�AQอ$@�O@��B'�?  (คAอ �B��?�2>�
2B��O@$�อ�ค/@#N2?P$� (risk end-points)) Q��?/อ$N@��?Q R�O >�@%�@/N@�'N2?$�Nอ2B�"@ �?PN�>��@��B'>��%?$์ 

�?PN�>��@%�AQอ�Nอ$@ CIA #?ค/@#N�็�R�R�O�?P�>�NอQหON�>��'�?P�@##@%B�O%��/N@�?PN�>��@��B'>��%?$์�?P�A Qอ�Nอ 

$@�O@��B'�? อAP� N   
- �OP@#@� (negligible) ห#@$�@� R#N#?�'N2?$�Nอ2B�"@  ห%Aออ$CNQ��N/����> 
- �OP@ (mild) ห#@$�@� N�>�อ@�@%�Oอ$ �@P�R#N�O@N�็��Oอ�R�O%?��@%%?�1@ 
- �@��'@� (moderate) ห#@$�@� #?อ@�@%N�N��?�ห%Aอ#?อ@�@%�?P/%N@��@$ O�N$?�R#NN�็�อ?��%@$

O�N�?/>� O'>อ@��Oอ�R�O%?��@%%?�1@ 
- %B�O%� (severe) ห#@$�@� #?อ@�@%�?Pอ@�N�็�อ?��%@$O�N�?/>� O'>�Oอ�R�O%?��@%%?�1@  

�?Pออ�&��>N�?P/%N@��@$ (systemic treatment) �Oอ� ?�%?�1@Q�2�@� $@�@' ห%Aอ#?
ค/@#%B�O%��อ�P%คN >P#�@Q�อ?�N�>��@�N�AQอ�AQอ$@�O@��B'�? �?P#@�@�อ@ห@% 

- �O@QหON2?$�?/>�R�O (fatal) ห#@$�@� �O@QหON2?$�?/>�R�OP�$�%�ห%Aอ�@�อOอ# #?ค/@#N�็�R�R�O 
�?P�>R#N�อ�2�อ��Nอ�@%%?�1@N�APอ��@�R�O%?�N�AQอ�AQอ$@�O@��B'�? �?P#@�@�อ@ห@%  
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ค.2.3 �@/QหOค>O%%ล?�/�>N�*@>�อ�คว@-N0?P.� 
Q��@%�%>N#>�ค/@#N2?P$�N�>�คB�"@  อ@��Oอ���/��@%�%>#@�ค/@#N2?P$�N�O@Q��@% >�@%�@ 

N�>�คB�"@  (�@% %%��@) �อ� <�OP@#@� (negligible)=, <�OP@ (low)=, <�@��'@� (medium)=, <2C� (high)= 
O'> <2C�#@� (very high)= �@��'�อ��?Q��อ��@%�%>N#>��@%R�O%?�2?#�?2O'>�@%O2��'?�1�>N� @> 

�อ�อ?��%@$ �?/อ$N@��?�O2��Q��@%@��?P ค.1  

!@/@�#?P ค.1  �@/(%ว�(ล#?PR O�@��@/'/>N->%�@/R O/?&0?-(?0Oล>ล?�/�>N�*@>�อ�อ?%!/@.QหON'็%
ล?�/�>N�*@>�อ�คว@-N0?P.�N�>�คB�,@* 

�@/'/>N->%�@/R O/?&0?-(?0 

 

�@/O0 �ล?�/�>N�*@>�อ�
อ?%!/@. 

�@/O0 �ล?�/�>N�*@>�อ� 
คว@-N0?P.�N�>�คB�,@* 

คว@-%N@�>N'็%Q%�@/R O/?&0?-(?0 คว@-/B%O/��อ�(ลN0?.!Nอ0B�,@*  

�OP@#@� �OP@#@� �OP@#@� 

�OP@  �OP@#@� �OP@#@� 

�@��'@�  �OP@#@� �OP@ 
2C�  �OP@#@� �OP@ 

�OP@#@� �OP@  �OP@ 
�OP@  �OP@  �OP@ 

�@��'@�  �OP@  �@��'@� 
2C�  �OP@  �@��'@� 

�OP@#@� �@��'@�  �OP@ 
�OP@  �@��'@�  �OP@ 

�@��'@�  �@��'@�  2C�/�@��'@� 
2C�  �@��'@�  2C� 

�OP@#@� %B�O%� �OP@ 
�OP@  %B�O%� �@��'@� 

�@��'@�  %B�O%� 2C� 
2C�  %B�O%� 2C�#@� 

�OP@#@� �O@QหON2?$�?/>�R�O �@��'@�/�OP@ 
�OP@  �O@QหON2?$�?/>�R�O 2C� 

�@��'@�  �O@QหON2?$�?/>�R�O 2C�#@� 

2C�  �O@QหON2?$�?/>�R�O 2C�#@� 
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