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����
����������� � !���"#$%&'  
()*+� ,�-.�/012�3456789(
):*�;< =�>?@ABCD)�EFG HIJ
KLMNO�PQ HR4S�>T�()UVWXY
0� Z[S\] =   
459:459:459:459: 				 �-.^_�12�`�abc�-. ,
����defg�	
  
;*<;*<;*<;*< 				 �hijklm12�nopq?@ Hj�
rst-.�uv; Hw4xyz{ =   
 
ISTC =>$?�459:@ABCDEFGH=>$?�459:@ABCDEFGH=>$?�459:@ABCDEFGH=>$?�459:@ABCDEFGH 				  
www.istcweb.org 
IJ9KLMN9:IJ9KLMN9:IJ9KLMN9:IJ9KLMN9: 				  
Acid-fast direct smear microscopy training package, 
WHO/CDC/RIT/IUATLD/APHL, 2006.   
www.cdc.gov/dls/ila/acidfasttraining/default.aspx 
Management of Tuberculosis Training for Health Facility 
Staff, WHO Stop TB Partnership 2003.   
www.who.int/docstore/gtb/publications/training/manage
ment_of_tb/index.htm   
Pai M et al. New tools and emerging technologies for the 
diagnosis of tuberculosis: Part II. Active tuberculosis and 
drug resistance.  Expert Rev. Mol. Diagn 2006; 6(3):423-
432.   
���|}~ :  Ed Desmond, Ph.D., Microbial Diseases 
Lab, California Department of Health Services, 
Richmond, CA 
[ ���� : Centers for Disease Control Public Health 
Image Library / Dr. George P. Kubica]  
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�  ˆ‰ ,  [Š‹�12�Œ• ] 
�  Ž••M H‘’A“”•–�	
�� H�A—

˜™š›œ•žŸ VKj¡¢�•• H£¤¥
š›¦§ H¨�A©ª•–	
�«�••�\
¬=  

[ ���� � Lung Health Image Library/Jan van der 
Hombergh] 
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�  ������¥­®¯���°"#�±K²  
�  š›³g´µ¶·¸¹���º»�±†¼½  
�  ¾ž³g 70%¿À�Á²Âš›�…$ H·Ã

Ä¯�ÅÆnÇ���ÈÉ�€ÊË HFÌ�
_ÍŽ«��aÎ�Ï���Ð������
�=  

�  ¥�Ñ�ÒÓ±K²4 ,  [Š‹�12�Œ• ] 

S
lid

e 
6  

 

�  ŽÔ7�¿ÕÖ×ØÙÚ��±Û  ,  
�  Ž¸¹/0�Ü H¿ÕÖ×ØÙƒÚ�Ý·Þ

±KßÞàaÎ����	
z{  
�  á�â’ ãäåæœÀçØÙ·Þèé�ê

*HI��ë�ìí�äå HŽîrïðñ�
Ú�Ï� H�oòBóôõ =  

�  Vö÷øxù�úuÖ×ØÙÚ�o–ûü
ý=  

�  [oc�12�á€€þ ��� KÛ ] 
[� � � � : Lung Health Image Library/Jad Davenport] 
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�  [•€�•�12�‚��ƒŒ• ] 
[� � � � : Lung Health Image Library/Jad Davenport] 
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�  ã Ziehl-NeelsenØÙ �o � Ú �	 �¿À�n H
��ÐØ4 
 Ù �³ ��
 4 � Ù  =  (� ,Ô4
äå�â ).  

�  �� "�ñ � ��Ð� ����� ² H �� ��
� �Ðân ��   ��� � H � è  �� g  =  

[� � � � : CDC Public Health Image Library/Dr. 
George P. Kubica] 
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�  [•€�•� � 12���ƒŒ• ] 
�  ö !" HÔì‚ # ÷� $% K¶m€ & ð�ñ�

ÚH ' �v6A () � * \Î�• +� ¿ç� =  
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�  ,- ïðñ�Ú H��ÐŽ . Ù /0 nñ� 12
�ïðÙ qm 34 5 ÔìÏ� Auromine-
rhodamineØÙ 6 =  

[� � � � : Microbial Diseases Laboratory, California 
Dept of Public Health/Ed Desmond, PhD] 
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�  ïðñ�Ú�Ž¸¹/0�Ü 7 4Ï� =  
�  8 Û : Þ“ € 9 ˆ@ :; ²þ � 9 439<= H

> �ïðñ�Ú� ? %– =  
[��������	 ] 

�  @ABC?D F�S EF õ HR G Ž/0�Ü�
�”² ? ¶ HIïðñ�Ú�A7 D óôõ G £
HC�I õ H· JK? %–�z{ =  

�  RÔ Hïðñ�Ú�Þ L ·AŽ M  ã -�NO
P � QRST ����� U �¬ V “” = �� ¬
VWX ìí †y�â H Y ß «��üýº Z ê
›=  

[ ���� � Steingart KR et al. Fluorescence versus conventional 
sputum smear microscopy for tuberculosis: a systematic review. 
Lancet Infect. Dis. 2006;6(9):570-81]. 
[ ���	 � Lung Health Image Library/Pierre Virot] 
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  [J ê \ �o7 ] ¿ÕÖ×ØÙƒÚ��%–² ,  
�  € &G^ Ho _` � /j ab ê* � äå�â 5�

è— c �� def � gh ë i [NaOH]� jklm
n × [NaLC]o ë� pf ìí 6q ‚w�ñ�Ú�
5 ^ ? m’ãäå �æœÀç¿Õ�À�ØÙê
* 6 H óôõ ?D =  

�  € 9 ˆ@ r+ Î :; ²þ � 9 83š <= H s ‹Ú
�M tJ �íjë�ê \ äå�ìí¿Õ�G
u = v ˆ@³g H w æœÀç�ê \ ^ K Häå
\ �óôõ 5 òB 15-20%6 �ç�Á²´3 K?
D =  

�  � _` ê*äå K?EF �JK xy Hß7 Dz
v { z}Ñ> �ôØ |} =RÔ HŽ��  ~ �
�Ü Hs 8 ÛA •€•‚ ÛÝ A £ 1 =  

[OPQR�OPQR�OPQR�OPQR� , ƒ„ �>· •…† tT���v {‡
ˆ “”¿Õ�ìí�À� ‰æœÀçjäå \ �Ï�
ˆJ ë�ìíê \ �o C   Š� ���ØÙ \ �ñ�
Ú� J‹ Œ• 'n ` Ž ŠŽ ŒŽ •• Aw �‘’ � ˆ
\�o “ � �o C‡ˆ”“ Œ 
*[ � , def � gh ë i ¥ •– Ð� —² K Ö×² ˜
Ð D H‚o qm�â ™š = jklmn × › ·€ J
è��ë¿ f 5 mucolytic agent6 H AÕë œ•† �
â=  
[ ���	 �  Steingart KR, et al.  Sputum processing 
methods to improve the sensitivity of smear microscopy 
for tuberculosis: a systematic review.  Lancet Infect. Dis 
2006;  6(10):664-74]. 
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�  [Š‹�12��Œ• ] 
�  [VöK žŸ b    U ���ê›n7ž�$%„

¡¢+£¤ ¿Õ�â�ê* ] 
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�  [Š‹�12��Œ• ] 
�  [VöK žŸ b    U ���ê›n7ž�$%„

¡¢+£¤ ¿Õ�â�ê* ] 

S
lid

e 
16

  

 

�  ¿ÕÖ×ØÙƒÚ�� ~ »· ¥ �óôõ£ ¦
D =  

�  ‡ f‚ � H^ ? m��Ð §¨ H�¿ÕÖ×ØÙ
Ú�³g��Ð�óôõ· 68%=  

�  Ž‚ Ö×ØÙÚ�Á²��â�n H 86%� ©
€ ª �ân³gÖ×² ˜ Ð HŽ�v «¬ª �â
�o0³g 12%ØÙÚ�Á²ƒ�â ­G©«®
ª �ân�o ¯° ³g �Ö×² ˜ Ð K ´ ›±
¶= «¬ � «®ª �âõmóôõ�òB ² · ‹
�‡ Ô =  

�  ^ ? mst\] £¤ ��â H ³´£¤ ��âƒ
Ö×ØÙÚ��F u?µ =  

[ ���	  Mase SR, et al. Yield of serial sputum 
specimen examinations in the diagnosis of pulmonary 
tuberculosis: a systematic review. Int J tuberc Lung Dis 
2007;11(5): 485-95] 
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�  aÎ¿Õ“”ñ�Ú�Þ±K�…�Žm���
	
 H ‡  !���"#$%ƒ	
$%‚‹
5 $%  2� 3� 4�o C 106 =  

[� : Þ ¶ Ž >·¸ áJ�v ®ª ¿ ¹ 4J º» �v ¼
ª ¿ = � š ¹½ Ž �� 12� ¸ �o ¾ Îž H� ¿c
� À � “  !���"#$% ”  ‚£ Á = ] 
�  [4 �$%Œ• ] 
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�  ± E ¿ÕÖ×ØÙƒÚ�¥múº•• ÂÃÁo
±K =  

�  [4 �$%Œ•  – ¤ Ä $% 10n _ñ�Ú��
ÊË ] 
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�  ��� Å¦ Hß{ Æ«� �üýû Ç � #Æ \ H
��Ð §¨ÃÈÉ 	
 Ê „n Hoxù	•¿À
� Ë ²�š› =  

�  � ÌÍ •–«�� Ê „ r F��Ð §¨q H @A
á† Î òB�v� EF õSF� HI Ï �7 D ó
ôõ H“ GCÐ ³gš› =  

�  @A �AŽ ÑÒ ••ƒ qÓ AÎž��Ð §¨ �
� u H‘Ž� Ô � z v { “”��Ð §¨q � u
4 Ë ²Hß�Ñ¥m••Ÿ de ÂÃ Hj· Õ
6 Ö× ž ØÙ st ÚÛ 	
� ÇŸ \ H�o Ü Ç
•• =  

[ ���� : Lung Health Image Library/Jad Davenport] 
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�  �â���Ð §¨   ?D óôõ H º» Ží@
¸ HA7 D š›³g´ 5@A € & Ž¶ £É � D
Ý ”´�Ü Þ ¦ %Ÿ 6 = � Wß] ¿Õ º»  
10000à ��Ð\ HÀ� á Á²��A² â?D =
I‘ Wß] ¶m 1000à ��Ð\ Hç�Á²´ â
ã ¶ º 10%oc =  

�  ^ Â � H äå ���Ð §¨ Ž Wß]æ 100à�
Ð�¿Õn H â �o §¨ ���Ð =  

�  ç ¥¿À� Ë ²���š› H � Ð §¨Ãèé Ž
$% Ê „no– ê ���	
 =  

�  ��Ð §¨ `��m Ú ÷ ëì˜ ÐÐ J H Cp �
ô•² í v 5î s· ï�ðp ²���š› 6 =  
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�  [Š‹12�Œ• ] 
�  D üý���Ð §¨ —òB QR¸ � EF õ H‚

o�vj/ ñ A ,-• ' =I � £ Ãv ¼½ž�
�Ð §¨ � Ã � H î s�de ¸ ñ �  VK\ =  

�  ï� š› Ã Ž  òóÇŸ � Gôo ž õ Î�� Ð
§¨ � u \ H âÑÒ œ•«�� ð ��•• =7
Ð ••� Á \ ã ¶ ö �´���Ð�“€ ó÷
Ø=  
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�  Ï� ø â §¨ù � §¨ ê \ · úû $% =  
�  [Š‹�12�ƒŒ• ] 
[� , ¸� ñ � Lowenstein Jensen§¨Z �c �› ·
Lowenstein Jensen§¨ü ] 
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Õ �§¨ù JK D õZ ý � z v {:; HI‘�oÏ
� �J#Æ \ H� Kø�§¨ù Y () Îž §¨ Á²
�� u H`��m p �ô•² í v =  
�  Õ �§¨ù H ‡ BACTEC :; H·�� §¨ù n

o þ 14(C-14)$ � � �� × 5 palmitic acid6 � �
�� ² ¬h ë þ� – ê� Ð� � =  

�  MGIT :;² ·Õ �§¨ù �€ J Hs 8 Û· �
��	
� � íZ � Ê³�ïð � 
 u � Ð�
� HRÔ�o ����� � „ ; =  

�  Ï� ¼ � n � € J Õ �§¨ù H � �á õ Î §¨
� u �\]å � ž 2 º 4 � ­ ^ ? ƒc HÏ� ø
�§¨ù› J\ 4 º 8 � =  

�  · • K # � ��Ð §¨ � # � o C Ï� ˆJ ê
\ H¦ ï �·a � m � y �· • { • -OP �
�� Ñ> �o C AaÎ� íf � #Æ =  

[ ���� : San Francisco Public Health Laboratory] 
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�  ‡ˆ %– ÚÛ ��Ð�st ô �� ëì˜ Ð�ê
\‡ c ,  

[Š‹�12�ƒŒ• ] 
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�  34 Ð � �� � z � ,  
[��������	 ] 
[ ���� � CDC Public Health Image Library / 
Dr. George P. Kubica] 
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�  [Š‹�12�ƒŒ• ] 
�  � \VöK !" H‘ §¨ � u Sde � � ¦ \ î

rß Á \]ìí��â  á Á² HVö� ` �A
· ! ( " Ø� „ ; =  

�  æœS z v { # �±   $ q H G ß· %€�o &
³� š�A²� '( =üýº Z ·–û z v { •
è ” }�VK )* =  

�  [� �  – z � ,Ï� Á €š +,- B�ý º 0š�
ân H—˜™€š�Ñ�c€š�Ñ�â� ! (
" Ø =  

[ ���� : Microbial Diseases Laboratory, California 
Dept of Public Health/Ed Desmond, PhD] 
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�  ‡ $% 5 ‚ � H‘�oaÎ� . H £¤ ¿Õw�
�Ð §¨ ¥¿À� Ë ²���Ñ�	
 ± ±K =  

�  [4 �$%�Œ• ] 
�  [� ,R fluoroquinolone‹ð � / ¥��Ð  0 Ð

y H— ' ���Ñ  1 \²� ¹ 2 H 3 Ã �� ] 
�  [� ,Þ ¶ ŽÃÄ¯�ÅÆ� >·¸ áJv ®ª ¿

¹ 4J º» v ¼ª ¿ = � š ¹½ Ž�-.n�o
¾ Îž H� ¿c � À � “ ���" � ƒ !$% ”
 ‚£ Á =  ]Ò 4 H 5� G^ HS��Ð §¨ ^
K H¿ÕÖ×ØÙƒÚ��óôõ¤ æ 50-70%=  
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�  ��Ð §¨ ¥¿À� Ë ² 6 ��ƒ 78 �	
 ²
9: ± ±K� ; Ù =  

�  [4 �$%Œ• ] 
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�  € = R §¨ Á² G ³ g��� H��� > §¨ “
” « € � �/0 «¬ � ð ��� p ��ô•² í
v= ø� �Õ �§¨QR  ��m p �ô•² í
v=  

�  �� w \ � ù � ¿ í· �	 ��Ð· • �oŽ p
� ? Žc� � =‘ô•² D H ›p �� ? Žá—
@»� � =   

�  ¸ ‹ �A ñ � á B	 §¨üë 4 C šÜ D H Wš
§¨ü  !É € J £ Á � « € � ð �� p � =¦
Ð � � � E f¥ p �{ ô•² H � �› E f
  ðp ² =  

�  « € � ð �� p ��ô•² í v Ã Ž  Ù < ä F
ü Z � �Nz v { G ” = « € � ð �� p ��ô
•² í v…M HI Ï�Ž -™ J œ• -ð �� p
�••��Ñ , èé •• KL� H �Û · œ• -
$% M •ìêÝ NKL �° � Ho C O ²š› Ã
8cû P “” =  

[ ���� : Microbial Diseases Laboratory, California 
Dept of Public Health/Ed Desmond, PhD] 
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�  Ãv “” p �ô•² í v�±K > $ ) �m !
���"#$% « 14) =  

�  [4 �$%Œ• ] 
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�  Ãv “” p �ô•² í v�±K > $ ) �m !
���"#$% « 14) =  

�  [4 �$%Œ• ] 
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…M Ö ? Ž ?-™ $%�ë�v () ���	
ê
\ HIR4 ?D �F�� QR K Q HŽ/0�Ü R £
�”`£ z � =  
�  ’ � †� DNA S ç �v·sn€ � H€ = §¨ n

� T ž � Ð� � H â �o 
 usn ëì˜ Ð� J
‹ =  

�  �×ò Îí vDK�mÀ�Á²¿Õ�â H ¥ �
oæœ Ã �mde�â ¸ 
 u��Ð H Y Ž€ X
ƒŒÎž� u =Ô ° H¥	
 6 ��� �I õ�
Á² U u V ±D H 3 � 7 D ���	
� W
` = X sóôõ ? ¶ß ½ ) ? † =  

�  Ž��� Ý ”´ D � U HÀ�Á² Y D õ�A
4��� H‚o�×ò Îí vòB�G u Z Ñý
ï =�×ò Îí v ? «rÏ�m��� Ý ”´¶
ß�� [\ ��Ü =  
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¦ ï � H ] T¥ () ß�aÎ����	
�v  ^
†�J Q H…M ÖÑÒ Ï�jÝŽ <= n�st ()
j ?c “��v  ,    
�  _`a � �× b ò QR ÝŽxùn HI¥�� ‚

c ��Ü � d �A ?  � ' 5 £JK“” � r e
fg ÂÃ � h ÂÃ i 6 =  

�  �j í vŽ kl ¸Ö   m� ë ª * �� H ? •à
aÎ HIZ–õ£ Å oa E Ö×ØÙƒÚ���
�Ð §¨ =  
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n €š () 	
�v ,  
�  D GÕ^ op \ · DQR S D F���v H Y Ï

Ž�� [\ ��Ü ² £àaÎ =  
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�q 0± ðp 5 MDR6 � 7 r ² ðp ��� st ò
BH () ß%–� ðp ² í vY4±K =…M ? �”
jÝŽ í vn�ê \   ,  
�  �S çí v ,�oæœ � † Y 
 u¿Õ n��Ð

� DNA= S ç � ç ¥ � ÷ u ½ � ðpù R
5 isoniazid� rifampicin6 H Á \ 
 u��Ð��
v ðp ² =¥ Rifampicinðp ²  D óôõ
5 >=97%6 � �I õ 5 >=99%6 = 
 u0± ðp
²��Ð� + â%–õ` Á 
 D ¾ 99%H‘ ñ �
rifampicinðp ²w40± ðp ²� > $ HÝ� v
Ù €
�%–õ =  

�  � �ñ � GenoType MTDBRplus5 Hain 
Lifescience, Nehren, Germany6 �v�� ù R � )
w =   

[úû � x , WHO Policy Statement, Molecular line 
probe assays for rapid screening of patients at risk of 
multi-drug resistant tuberculosis (MDR-TB), 2008.  
www.who.int ] 
�  st ()ðp ² í v  – Ôì���·�� ? 4 ‚

c ��Ü…M Ö ŽÏ�jÝŽ í v yz � í v H
†ÊËÝJKY c “� z v {QR =  

[ ���� � Rapid Molecular Screening for Multidrug-
Resistant Tuberculosis in a High-Volume, Barnard et al. 
Am. J. Respir. Crit. Care Med 2008; 177: 787-792] 
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�  { �4?@�������	
�±K � Û =   
   [Š‹� � 12�Œ• ] 
[SSSS ] 
[ ���� � Lung Health Image Library/Jad Davenport  
(top); Microbial Diseases Laboratory, California Dept of 
Public Health/Ed Desmond, PhD] 
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�  { �4?@�������	
�±K � Û =   
 [Š‹� � 12�Œ• ] 
[
T
T
T
T ] 
[ ���� � Lung Health Image Library/Jad Davenport  
(top); Microbial Diseases Laboratory, California Dept of 
Public Health/Ed Desmond, PhD] 
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�  |} ²�12� ,7856 ¯° �12� H�B
É ja E �-.ƒ12� =  

�  � ú ~ 56 >· o õ Î“€ ó � x =  
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�  [UV(678UV(678UV(678UV(678 ,� �� 12�hi���>‚Ž
�Ü  Š�z v { �o“” Š� �������
^_	
�v 5‡ ���‚�o C st�v 6 ]=  

�  [OPQR�OPQR�OPQR�OPQR�  – „ �> J ãÏ� -‘’ ê \ H • Ô
ë € ‡ˆ «�Ï��aÎƒ	
z{o C‡ˆ 7
D %–õ�ãv =  
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�  [UV(678UV(678UV(678UV(678 ,� �� 12�hi�ê /Ü D � •
' z v { ���� 5 ��Ñ�S��ê* 6 ]=  
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��
��������
��������
��������
������  (ISTC)				  
�  …�Žm78­ � •‚ Õ •^_Ê ƒ Žìí–	

j ï� ���š›\ H�o „ 7 r G €™œ•�
" � %› =  

�  s ‹���" � nJK „� …�KÛ =  
�  }4á �� ……¸¹ë� † ' Ho $ q��� ‡

• ˆ‰ � � ” =  
�  }4–û���" �¸ �±Û Ö „ – z G ”� 

y z{ =  
[ ���� �  Lung Health Image Library/Gary 
Hampton]  



��������	   

��������	
 .ppt     Page 17 of 19 
 

S
lid

e 
44

  

 

�  “  !���"#$% ”èÄ 17Š o zÇ 4 ù ‹ �
$%  

�  �$%£ Á mg ? � >· H ¥>�v™ w ‘’ ­
G £ Œ€ & � >· · s ‹ ‡ˆ™ ¾F �� K Q =  

�  49K¾F �� $%�K Q H û y�� a• S G
” ¸ �R / � Ž Á �ê� U ­®¯�ÅÆ�r
}H® Á • ÷ G ” • � Sê ç ·Vö� =Ž ± 0
‘� c H" � � ’ %“ º �o 5 j �d H Ãv 6
”• �� $%‚K Q � Š …=  

�  �� $%Vö –— ” � H Gô ˜™ �+ ) H�o
�qš Q ���S a• � ½ ë} › • =…M H¥
m 2005œ 12• 7�ƒ òÀ � › •Ý Ù < Ž“
”=  

�  Ž USAID ��qc H “  !���"#$% ” �
TBCTA Ž 2004œ 10• 1s »÷ H �ž  ²� >
˜ Ÿ >— 5 ® 14 28  F> 6� Ž q > ˜ H E
fg ¡ ¥���" � Sº»�® …=  

�  Ô ° H “  !���"#$% ”€ ¢ � “ ���"#
�° £¤ ”€ ¢ ¨�4^p^Fƒ� =  

�  …M €� “  !���"#$ %� ÓÏ� ¥¦
5 20076 ” �8 ú ~ = � � ¥¦ žŸt š U-™
0 œ�ãv H789 ‡ˆÃ � “  !���"#$
% ” � HI S% › Hø § A ¦ ¨ “� · ˜ Õ •Ñ>
78Y D üý����"# =  

[� � : www.istcweb.org]  

S
lid

e 
45

  

 

�  “  !���"#$% ” ‚ø § + © �¥  ·Ž
­� •‚ Õ •¬ V n H‚ —" � –	���°
j  ï� ��� ª � ƒ° � � «¬ " � Ñ> =  

�  “  !���"#$% ”Œ•DK ­® 9 ® †D
;,	
 �•• �o C ‚  «¬ " � F>�­®
¯� ¯� =Ô “  !���"#$% ”…�·49
}4 ° rÃÄ¯�ÅÆ‚ HI ��ÜS U ��
� ‡ • ± È�pq =  

�  g ¡ HŽÃÄ�/0�ê H���" � �üýÝ
Aú ² £€ H¶ ³ �" � üýÝ A ·¸¹���
‡ • ¸ � ´µ¶ = + r‚  «¬ " � � S���
‡ » ˆ‰ � ý Òîr H® Á ·^ ú S78 D üý
����" � H·¾F ¸2 ���º»�_Í =  



��������	   

��������	
 .ppt     Page 18 of 19 
 

S
lid

e 
46

  

 

�  uv; ,�� � w4()*+� �L q xyj·
Õ �+ © ƒ� =  

�  � ú ~ 56 >· o õ Î“€ ó � x =  

S
lid

e 
47

  

 

•– ¹ › : B 

S
lid

e 
48

  

 

•– ¹ › , B 



��������	   

��������	
 .ppt     Page 19 of 19 
 

S
lid

e 
49

  

 

•– ¹ › : D 

 


