
°“√‡ª√’¬∫‡∑’¬∫º≈°“√ àß‡ ¡À–‡æ“–‡™◊ÈÕ«—≥‚√§‚¥¬«‘∏’
direct susceptibility test ·≈– indirect susceptibility test

„πºŸâªÉ«¬∑’Ë¡’º≈‡ ¡À–æ∫‡™◊ÈÕ«—≥‚√§‚¥¬«‘∏’¬âÕ¡ ’∑π°√¥

 ¡§‘¥ Õÿàπ‡ ¡“∏√√¡ æ.∫.

 ™≈°π° ππ∑– ÿμ æ¬.∫.

   ‰æ√—™ ‡°μÿ√—μπ°ÿ≈ æ.∫.

ß“π‚√§ªÕ¥ °≈ÿà¡ß“πÕ“¬ÿ√»“ μ√å ‚√ßæ¬“∫“≈√“™«‘∂’

                                                     °√¡°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢

∫∑∑∫∑«π«“√ “√
Review Article

«“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫—¥«‘°ƒμ
Thai Journal of Tuberculosis
Chest Diseases and Critical Care

∫∑§—¥¬àÕ
∫∑π”: °“√ àß‡ ¡À–‡æ“–‡™◊ÈÕ«—≥‚√§‚¥¬«‘∏’ indirect susceptibility test ´÷Ëß‡ªìπ«‘∏’¡“μ√∞“πæ∫«à“ ¡’¢âÕ®”°—¥‡π◊ËÕß®“°μâÕß„™â‡«≈“π“π
„π°“√‡æ“–‡™◊ÈÕ·≈–∑¥ Õ∫§«“¡‰«μàÕ¬“μâ“π«—≥‚√§ ‡ªìπ‡Àμÿ„Àâ‡°‘¥§«“¡≈à“™â“„π°“√μ—¥ ‘π„®„Àâ°“√√—°…“·≈–°“√ª√—∫‡ª≈’Ë¬π¬“„πºŸâªÉ«¬
∑’Ë¡’‡™◊ÈÕ«—≥‚√§¥◊ÈÕ¬“ ‚¥¬‡©æ“–°“√¥◊ÈÕμàÕ¬“ isoniazid (INH) ·≈– rifampicin (RMP) ´÷Ëß‡ªìπ¬“μâ“π«—≥‚√§∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß„π°“√
¶à“‡™◊ÈÕ«—≥‚√§ ∑”„Àâº≈°“√√—°…“≈â¡‡À≈«¡“°¢÷Èπ °“√ àß‡ ¡À–‡æ“–‡™◊ÈÕ«—≥‚√§ ‚¥¬«‘∏’ direct susceptibility test ‡ªìπ«‘∏’∑’Ë‰¥âº≈√«¥‡√Á«
°«à“·≈–πà“®–‰¥âª√–‚¬™πå„π°“√√—°…“ºŸâªÉ«¬«—≥‚√§¥◊ÈÕ¬“
«—μ∂ÿª√– ß§å: ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡‰« §«“¡®”‡æ“–μàÕ°“√¥◊ÈÕ¬“ INH, RMP ·≈– multidrug resistant tuberculosis (MDR-TB) ‚¥¬
°“√‡æ“–‡™◊ÈÕ«—≥‚√§¥â«¬«‘∏’ direct susceptibility test ‡∑’¬∫°—∫«‘∏’ indirect susceptibility test
«‘∏’°“√»÷°…“: °“√»÷°…“‡™‘ß«‘‡§√“–Àå·∫∫‰ª¢â“ßÀπâ“ (prospective analytical study) ‚¥¬°“√‡°Á∫¢âÕ¡Ÿ≈®“°ºŸâªÉ«¬«—≥‚√§∑’Ë¡“√—°…“·≈–
¢÷Èπ∑–‡∫’¬π∑’Ë§≈‘π‘°‚√§ªÕ¥ ‚√ßæ¬“∫“≈√“™«‘∂’ μ—Èß·μà‡¥◊Õπμÿ≈“§¡ 2544 - °—π¬“¬π 2549 ºŸâªÉ«¬®”π«π 1,442 §π∑’Ë¡’º≈‡ ¡À–¬âÕ¡
æ∫‡™◊ÈÕ‚¥¬«‘∏’¬âÕ¡ ’∑π°√¥ (acid fast bacilli) μ—Èß·μà Õß∫«°¢÷Èπ‰ª®–∂Ÿ° àß‡æ“–‡™◊ÈÕ«—≥‚√§‚¥¬«‘∏’ direct ·≈– indirect susceptibility
test
º≈°“√»÷°…“: º≈°“√ àß‡æ“–‡™◊ÈÕ«—≥‚√§®“°‡ ¡À–‚¥¬«‘∏’ direct susceptibility test ‡∑’¬∫°—∫«‘∏’ indirect susceptibility test æ∫«à“ „™â
‡«≈“„π°“√√“¬ß“πº≈‡©≈’Ë¬ 38 ·≈– 112 «—πμ“¡≈”¥—∫·≈–∑—Èß Õß«‘∏’¡’§«“¡ Õ¥§≈âÕß¢Õß°“√‡æ“–‡™◊ÈÕ«—≥‚√§∑’Ë‰¥âº≈μ√ß°—π§‘¥‡ªìπ√âÕ¬≈–
92.7 º≈°“√∑¥ Õ∫°“√¥◊ÈÕ¢Õß‡™◊ÈÕ«—≥‚√§μàÕ¬“ INH, RMP ·≈– MDR-TB ‚¥¬«‘∏’ indirect susceptibility test ‡∑à“°—∫√âÕ¬≈– 13.9,
5.6 ·≈– 3.3 μ“¡≈”¥—∫ ·≈–‚¥¬«‘∏’ direct susceptibility test ‡∑à“°—∫√âÕ¬≈– 16.5, 6.2 ·≈– 4.2 μ“¡≈”¥—∫ §«“¡‰«„π°“√«‘π‘®©—¬
°“√¥◊ÈÕ¬“ INH, RMP ·≈– MDR-TB ‚¥¬«‘∏’ direct susceptibility test §‘¥‡ªìπ√âÕ¬≈– 89.7, 77.5 ·≈– 78.1 ¡’§«“¡®”‡æ“–§‘¥‡ªìπ
√âÕ¬≈– 96.8, 98.5 ·≈– 98.6 μ“¡≈”¥—∫ ‡¡◊ËÕ‡∑’¬∫°—∫«‘∏’ indirect susceptibility test
 √ÿª: °“√ àß‡ ¡À–∑’Ë¬âÕ¡æ∫‡™◊ÈÕ«—≥‚√§‚¥¬«‘∏’ direct susceptibility test ¡’ª√–‚¬™πå·≈–Õ“®æ‘®“√≥“ àß‡æ“–‡™◊ÈÕ‚¥¬‡©æ“–„π°√≥’∑’Ë
 ß —¬«à“¡’°“√¥◊ÈÕμàÕ¬“ INH À√◊Õ RMP ‡π◊ËÕß®“°„™â‡«≈“„π°“√√“¬ß“πº≈‡√Á«°«à“‡¡◊ËÕ‡∑’¬∫°—∫«‘∏’ indirect susceptibility test °“√
‡æ“–‡™◊ÈÕ¥â«¬«‘∏’ direct susceptibility test ¡’§«“¡‰«ª“π°≈“ß·≈–¡’§«“¡®”‡æ“– Ÿß„π°“√«‘π‘®©—¬°“√¥◊ÈÕ¬“ isoniazid, rifampicin ·≈–
MDR-TB
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∫∑π”
°“√ àß‡ ¡À–‡æ“–‡™◊ÈÕ«—≥‚√§‚¥¬«‘∏’ indirect

susceptibility test ´÷Ëß‡ªìπ«‘∏’¡“μ√∞“πæ∫«à“ ¡’¢âÕ®”°—¥

‡π◊ËÕß®“°μâÕß„™â‡«≈“ 8-12  —ª¥“ÀåÀ√◊Õ¡“°°«à“π—Èπ„π°“√

‡æ“–‡™◊ÈÕ·≈–∑¥ Õ∫§«“¡‰«¢Õß‡™◊ÈÕ«—≥‚√§μàÕ¬“μâ“π«—≥‚√§

‚¥¬‡©æ“–°“√¥◊ÈÕμàÕ¬“ isoniazid (INH) ·≈– rifampicin

(RMP) ÷́Ëß‡ªìπ¬“∑’Ë¡’§«“¡ ”§—≠·≈–¡’ª√– ‘∑∏‘¿“æ Ÿß„π

°“√¶à“‡™◊ÈÕ«—≥‚√§ ‡ªìπ‡Àμÿ„Àâ‡°‘¥§«“¡≈à“™â“„π°“√μ—¥ ‘π„®

„Àâ°“√√—°…“·≈–°“√ª√—∫‡ª≈’Ë¬π¬“„π°√≥’∑’Ë¡’°“√¥◊ÈÕ¬“ ∑”„Àâ

º≈°“√√—°…“≈â¡‡À≈«¡“°¢÷Èπ °“√ àß‡ ¡À–‡æ“–‡™◊ÈÕ«—≥‚√§

‚¥¬«‘∏’ direct susceptibility test ÷́Ëß‡ªìπ«‘∏’∑’Ë‰¥âº≈√«¥‡√Á«

°«à“πà“®–‰¥âª√–‚¬™πå„π°“√ª√—∫‡ª≈’Ë¬π¬“√—°…“«—≥‚√§ ∑”„Àâ

°“√√—°…“‰¥âº≈¥’¢÷Èπ °“√»÷°…“π’ÈμâÕß°“√‡ª√’¬∫‡∑’¬∫§«“¡‰«

§«“¡®”‡æ“–·≈–§«“¡ Õ¥§≈âÕß¢Õß°“√¥◊ÈÕ¬“μàÕ INH, RMP

·≈– MDR-TB ¢Õß°“√‡æ“–‡™◊ÈÕ«—≥‚√§‚¥¬«‘∏’ direct

susceptibility test ‡∑’¬∫°—∫«‘∏’ indirect susceptibility test

«—μ∂ÿª√– ß§å
‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡‰« §«“¡®”‡æ“–·≈–§«“¡

 Õ¥§≈âÕß¢Õß°“√‡æ“–‡™◊ÈÕ«—≥‚√§∑’Ë‰¥âº≈μ√ß°—π®“°‡ ¡À–

∑’Ë¡’º≈°“√μ√«®¥â«¬«‘∏’¬âÕ¡ ’∑π°√¥ (acid fast bacilli)

μ—Èß·μà 2 ∫«°¢÷Èπ‰ª·≈–‰¥â∑¥ Õ∫§«“¡‰«¢Õß‡™◊ÈÕ«—≥‚√§μàÕ

¬“ isoniazid ·≈– rifampicin ‚¥¬«‘∏’ direct susceptibility

test ‡∑’¬∫°—∫ indirect susceptibility test

«— ¥ÿ·≈–«‘∏’°“√
 °“√»÷°…“‡™‘ß«‘‡§√“–Àå·∫∫‰ª¢â“ßÀπâ“(prospective

analytical study) ‚¥¬°“√‡°Á∫¢âÕ¡Ÿ≈®“°ºŸâªÉ«¬«—≥‚√§ªÕ¥

μ—Èß·μà μÿ≈“§¡ 2544 - °—π¬“¬π 2549 ®”π«π 1,442 §π

∑’Ë‡¢â“¡“√—∫°“√√—°…“·≈–‰¥â√—∫°“√≈ß∑–‡∫’¬π∑’Ë§≈‘π‘°‚√§ªÕ¥

‚√ßæ¬“∫“≈√“™«‘∂’ ºŸâªÉ«¬«—≥‚√§ªÕ¥∑ÿ°√“¬∑’Ë¡’º≈°“√

μ√«®‡ ¡À–‚¥¬«‘∏’ concentrate smear ·≈–¬âÕ¡æ∫‡™◊ÈÕ

«—≥‚√§‚¥¬«‘∏’¬âÕ¡ ’∑π°√¥μ—Èß·μà Õß∫«°¢÷Èπ‰ª®–∂Ÿ° àß‰ª

‡æ“–‡™◊ÈÕ«—≥‚√§‚¥¬«‘∏’ direct susceptibility test ∑’ËÀâÕß

ªØ‘∫—μ‘°“√∑ÿπ«‘®—¬«—≥‚√§¥◊ÈÕ¬“ »‘√‘√“™¡Ÿ≈π‘∏‘ „πæ√–Õÿª∂—¡¿å

 ¡‡¥Á®æ√–‡®â“æ’Ëπ“ß‡∏Õ ‡®â“øÑ“°—≈¬“≥‘«—≤π“ °√¡À≈«ß

π√“∏‘«“ √“™π§√‘π∑√å ¿“§«‘™“®ÿ≈™’««‘∑¬“ §≥–·æ∑¬»“ μ√å

»‘√‘√“™æ¬“∫“≈ ·≈– àß‡æ“–‡™◊ÈÕ‚¥¬«‘∏’ indirect suscep-

tibility test ∑’Ë°≈ÿà¡ß“π«—≥‚√§  ”π—°‚√§‡Õ¥ å «—≥‚√§·≈–‚√§

μ‘¥μàÕ∑“ß‡æ» —¡æ—π∏å °√¡§«∫§ÿ¡‚√§ °√–∑√«ß “∏“√≥ ÿ¢

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
 ∂‘μ‘∑’Ë„™â„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ „™â§à“√âÕ¬≈–§«“¡‰«

(sensitivity) §«“¡®”‡æ“– (specificity) ‚¥¬«‘∏’ direct

susceptibility test ‡∑’¬∫°—∫«‘∏’ indirect susceptibility test

º≈°“√»÷°…“
®”π«πºŸâªÉ«¬«—≥‚√§ªÕ¥∑’Ë‡¢â“¡“√—∫°“√√—°…“„π

‚√ßæ¬“∫“≈√“™«‘∂’√«¡∑—ÈßÀ¡¥ 3,179 §π ¡’ºŸâªÉ«¬®”π«π 2,943

§π §‘¥‡ªìπ√âÕ¬≈– 92.5 ‰¥â√—∫°“√¢÷Èπ∑–‡∫’¬π∑’Ë§≈‘π‘°‚√§ªÕ¥

‚√ßæ¬“∫“≈√“™«‘∂’ ºŸâªÉ«¬®”π«π 1,442 §π §‘¥‡ªìπ√âÕ¬≈–

48.9 ∑’Ë¡’º≈°“√μ√«®‡ ¡À–‚¥¬«‘∏’ concentrate smear ·≈–

¬âÕ¡æ∫‡™◊ÈÕ‚¥¬«‘∏’¬âÕ¡ ’∑π°√¥ ºŸâªÉ«¬«—≥‚√§ªÕ¥∑’Ë¡’º≈

°“√μ√«®‡ ¡À–μ—Èß·μà Õß∫«°¢÷Èπ‰ª®–∂Ÿ° àß‡æ“–‡™◊ÈÕ«—≥‚√§

·≈–‰¥â√—∫º≈°“√‡æ“–‡™◊ÈÕ°≈—∫¡“‚¥¬«‘∏’ direct ·≈– indirect

susceptibility test ®”π«π 1,425 ·≈– 1,421 §πμ“¡≈”¥—∫

º≈°“√ àß‡æ“–‡™◊ÈÕ«—≥‚√§®“°‡ ¡À–‚¥¬«‘∏’ direct suscep-

tibility test ‡∑’¬∫°—∫«‘∏’  indirect susceptibility test æ∫«à“

„™â‡«≈“„π°“√√“¬ß“πº≈‡©≈’Ë¬ 38 ·≈– 112 «—πμ“¡≈”¥—∫

·≈–∑—Èß Õß«‘∏’¡’§«“¡ Õ¥§≈âÕß¢Õß°“√‡æ“–‡™◊ÈÕ«—≥‚√§∑’Ë‰¥â

º≈μ√ß°—π§‘¥‡ªìπ√âÕ¬≈– 92.7 ¥—ßμ“√“ß∑’Ë 1 º≈°“√∑¥ Õ∫

§«“¡‰«¢Õß‡™◊ÈÕ«—≥‚√§æ∫«à“ ¥◊ÈÕμàÕ¬“ INH, RMP ·≈– MDR-

TB ‚¥¬«‘∏’ indirect susceptibility test ‡∑à“°—∫√âÕ¬≈– 13.9,

5.6 ·≈– 3.3 μ“¡≈”¥—∫ ·≈–‚¥¬«‘∏’ direct susceptibility

test ‡∑à“°—∫√âÕ¬≈– 16.5, 6.2 ·≈– 4.2 μ“¡≈”¥—∫ ¥—ß

μ“√“ß∑’Ë 2  §«“¡‰«„π°“√«‘π‘®©—¬°“√¥◊ÈÕ¬“ INH, RMP

·≈– MDR-TB ‚¥¬«‘∏’ direct susceptibility test §‘¥‡ªìπ

√âÕ¬≈– 89.7, 77.5 ·≈– 78.1 ¡’§«“¡®”‡æ“–§‘¥‡ªìπ√âÕ¬≈–

96.8, 98.5 ·≈– 98.6 μ“¡≈”¥—∫ ‡¡◊ËÕ‡∑’¬∫°—∫«‘∏’ indirect

susceptibility test ¥—ßμ“√“ß∑’Ë 3, 4 ·≈– 5 μ“¡≈”¥—∫
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μ“√“ß∑’Ë 1 · ¥ß®”π«πºŸâªÉ«¬∑’Ë‰¥âº≈‡ ¡À–‡æ“–‡™◊ÈÕ«—≥‚√§·≈–∑” drug susceptibility test

Indirect susceptibility test Direct susceptibility test

ºŸâªÉ«¬«—≥‚√§∑’Ë‰¥âº≈‡æ“–‡™◊ÈÕ (§π) 1,421 1,425

‡«≈“‡©≈’Ë¬∑’Ë√“¬ß“πº≈ («—π) 112 38

§«“¡ Õ¥§≈âÕß¢Õß 2 «‘∏’∑’Ë‰¥âº≈μ√ß°—π                                             1,148/1,238 = 92.7%

μ“√“ß∑’Ë 2 º≈°“√‡æ“–‡™◊ÈÕ«—≥‚√§®“°‡ ¡À–·≈–°“√∑¥ Õ∫§«“¡‰«μàÕ¬“ INH ·≈– RMP ‚¥¬«‘∏’ indirect susceptibility test

·≈– direct susceptibility test*

Indirect susceptibility test Direct susceptibility test

®”π«πºŸâªÉ«¬ ®”π«πºŸâªÉ«¬

®”π«πºŸâªÉ«¬∑’Ë‰¥âº≈‡æ“–‡™◊ÈÕ«—≥‚√§ 1,421 1,425

®”π«πºŸâªÉ«¬∑’Ë‰¡à¥◊ÈÕ¬“ INH À√◊Õ RMP 1,138 (80.0%) 1,153 (80.9%)

®”π«πºŸâªÉ«¬∑’Ë¥◊ÈÕ¬“ INH** 198 (13.9%) 235 (16.5%)

(any INH resistance)

®”π«πºŸâªÉ«¬∑’Ë¥◊ÈÕ¬“ RMP***  80 (5.6%) 88 (6.2%)

(any RMP resistance)

®”π«πºŸâªÉ«¬∑’Ë¥◊ÈÕ¬“ INH ·≈– RMP****  47 (3.3%) 60 (4.2%)

(MDR-TB)

* º≈‡æ“–‡™◊ÈÕ«—≥‚√§∑’Ë‰¥â®“°‡ ¡À–∑’Ë¬âÕ¡æ∫‡™◊ÈÕ‚¥¬«‘∏’¬âÕ¡ ’∑π°√¥®“°®”π«πºŸâªÉ«¬∑—ÈßÀ¡¥ 1,442 §π μ“√“ßπ’È· ¥ßº≈ susceptibility test

‡©æ“–μàÕ¬“ INH, RMP ‡∑à“π—Èπ ‰¡à‰¥â√«¡¬“°≈ÿà¡ first line drug Õ◊ËπÊ

** · ¥ß®”π«πºŸâªÉ«¬∑’Ë¥◊ÈÕ¬“ INH ‚¥¬‰¡à§”π÷ß∂÷ß«à“®–¥◊ÈÕ¬“μ—«Õ◊ËπÊ À√◊Õ‰¡à

*** · ¥ß®”π«πºŸâªÉ«¬∑’Ë¥◊ÈÕ¬“ RMP ‚¥¬‰¡à§”π÷ß∂÷ß«à“®–¥◊ÈÕ¬“μ—«Õ◊ËπÊ À√◊Õ‰¡à

**** · ¥ß®”π«πºŸâªÉ«¬∑’Ë¥◊ÈÕ¬“ INH ·≈– RMP ‚¥¬‰¡à§”π÷ß∂÷ß«à“®–¥◊ÈÕ¬“μ—«Õ◊ËπÊ À√◊Õ‰¡à
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μ“√“ß∑’Ë 3 · ¥ßº≈§«“¡‰«·≈–§«“¡®”‡æ“–¢Õß‡™◊ÈÕ«—≥‚√§¥◊ÈÕμàÕ¬“ INH ‚¥¬«‘∏’ direct susceptibility test ‡∑’¬∫°—∫

indirect susceptibility test*

Resist Susceptible Total

Resist 132 31 163

Susceptible 15 952 967

Total 147 983 1,130

Indirect susceptibility test

μ“√“ß∑’Ë 4 · ¥ßº≈§«“¡‰«·≈–§«“¡®”‡æ“–¢Õß‡™◊ÈÕ«—≥‚√§¥◊ÈÕμàÕ¬“ RMP ‚¥¬«‘∏’ direct susceptibility test ‡∑’¬∫°—∫ indirect

susceptibility test *

* ‡ª√’¬∫‡∑’¬∫º≈ susceptibility test ®“°º≈‡ ¡À–∑’Ë‡æ“–‡™◊ÈÕ«—≥‚√§¢÷Èπ∑—Èß 2 «‘∏’ ‚¥¬∂◊Õ‡Õ“«‘∏’ indirect susceptibility test ‡ªìπ«‘∏’¡“μ√∞“π

§«“¡‰«·≈–§«“¡®”‡æ“–¢Õß‡™◊ÈÕ«—≥‚√§¥◊ÈÕμàÕ¬“ INH ‚¥¬«‘∏’ direct susceptibility test ‡∑’¬∫°—∫ indirect susceptibility test ‡∑à“°—∫√âÕ¬≈– 89.7

·≈– 96.8 μ“¡≈”¥—∫

Resist Susceptible Total

Resist 45 14 59

Susceptible 13 952 965

Total 58 966 1,024

Indirect susceptibility test

* ‡ª√’¬∫‡∑’¬∫º≈ susceptibility test ®“°º≈‡ ¡À–∑’Ë‡æ“–‡™◊ÈÕ«—≥‚√§¢÷Èπ∑—Èß 2 «‘∏’ ‚¥¬∂◊Õ‡Õ“«‘∏’ indirect susceptibility test ‡ªìπ«‘∏’¡“μ√∞“π§«“¡‰«

·≈–§«“¡®”‡æ“–¢Õß‡™◊ÈÕ«—≥‚√§¥◊ÈÕμàÕ¬“ RMP ‚¥¬«‘∏’ direct susceptibility  test ‡∑’¬∫°—∫ indirect susceptibility test ‡∑à“°—∫√âÕ¬≈– 77.5 ·≈– 98.5

μ“¡≈”¥—∫

μ“√“ß∑’Ë 5 · ¥ßº≈§«“¡‰«·≈–§«“¡®”‡æ“–¢Õß‡™◊ÈÕ«—≥‚√§¥◊ÈÕμàÕ¬“ INH ·≈– RMP ‚¥¬«‘∏’ direct susceptibility test ‡∑’¬∫°—∫

indirect susceptibility test*

Resist Susceptible Total

Resist 25 13 38

Susceptible 7 952 959

Total 32 965 997

Indirect susceptibility test

* ‡ª√’¬∫‡∑’¬∫º≈ susceptibility test ®“°º≈‡ ¡À–∑’Ë‡æ“–‡™◊ÈÕ«—≥‚√§¢÷Èπ∑—Èß 2 «‘∏’ ‚¥¬∂◊Õ‡Õ“«‘∏’ indirect susceptibility test ‡ªìπ«‘∏’¡“μ√∞“π§«“¡‰«

·≈–§«“¡®”‡æ“–¢Õß‡™◊ÈÕ«—≥‚√§¥◊ÈÕμàÕ¬“ INH ·≈– RMP ‚¥¬«‘∏’ direct susceptibility test ‡∑’¬∫°—∫ indirect susceptibility test ‡∑à“°—∫√âÕ¬≈–

78.1 ·≈– 98.6 μ“¡≈”¥—∫
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«‘®“√≥å
°“√μ√«®‡ ¡À–À“‡™◊ÈÕ«—≥‚√§‚¥¬«‘∏’°“√¬âÕ¡ ’∑π

°√¥·≈– àÕßμ√«®¥Ÿ¥â«¬°≈âÕß®ÿ≈∑√√»πå ‡ªìπ«‘∏’∑’Ëª√–À¬—¥

·≈–√«¥‡√Á« “¡“√∂∑”‰¥â„π∑ÿ°‚√ßæ¬“∫“≈ ‚¥¬∑’Ë‡ ¡À–π—Èπ

®–μâÕß¡’‡™◊ÈÕ«—≥‚√§®”π«π‰¡àμË”°«à“ 5,000-10,000 μ—«μàÕ

¡‘≈≈‘≈‘μ√ °“√æ∫‡™◊ÈÕ«—≥‚√§„π smear ®÷ß¡—°æ∫„π‡ ¡À–

¢ÕßºŸâªÉ«¬∑’Ë¡’‚æ√ß·º≈„π‡Õ°´‡√¬åªÕ¥ Ÿß√âÕ¬≈– 57.7 μ√ß

¢â“¡°—∫√Õ¬‚√§∑’Ë‡ªìπ‡≈Á°πâÕ¬„π‡Õ°´‡√¬åªÕ¥·≈–‰¡à¡’‚æ√ß

·º≈æ∫‡™◊ÈÕ‚¥¬«‘∏’ smear ‡æ’¬ß√âÕ¬≈– 31 °“√μ√«®‡ ¡À–

‚¥¬«‘∏’ concentrate smear ®“°μ–°Õπ∑’Ë‰¥â®“°°“√ªíòπ

À≈—ß®“°¬àÕ¬¥â«¬πÈ”¬“‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å À√◊Õ¥â«¬«‘∏’

trisodium phosphate ·≈â«π”‰ª¬âÕ¡®–™à«¬„Àâ°“√μ√«® smear

‰¥âº≈¥’¬‘Ëß¢÷Èπ °“√μ√«®«‘π‘®©—¬«—≥‚√§®–‰¥âº≈∂Ÿ°μâÕß‡æ’¬ß

„¥¢÷ÈπÕ¬Ÿà°—∫§ÿ≥¿“æ·≈–ª√‘¡“≥¢Õß ‘Ëß àßμ√«® «‘∏’°“√∑’Ë

‡≈◊Õ°„™â‡æ“–‡™◊ÈÕ ‡§√◊ËÕß¡◊Õ·≈–§«“¡√Ÿâ§«“¡ “¡“√∂¢Õß

∫ÿ§≈“°√≈â«π·μà‡ªìπªí®®—¬∑’Ë¡’º≈μàÕ°“√«‘π‘®©—¬∑—Èß ‘Èπ «‘∏’°“√

μ√«®À“‡™◊ÈÕ«—≥‚√§‚¥¬°“√¬âÕ¡‡ ¡À–¥â«¬«‘∏’¬âÕ¡ ’∑π°√¥

 “¡“√∂∫Õ°‰¥â«à“‡ªìπ‡™◊ÈÕ¡—¬‚§·∫§∑’‡√’¬ ·μà¡’¢âÕ¥âÕ¬§◊Õ

¡’§«“¡‰«πâÕ¬°«à“°“√‡æ“–‡™◊ÈÕ ‰¡à “¡“√∂∫Õ° ªï™’ å¢Õß

¡—¬‚§·∫§∑’‡√’¬·≈–‰¡à “¡“√∂∑¥ Õ∫§«“¡‰«¢Õß‡™◊ÈÕ«—≥‚√§

μàÕ¬“μâ“π«—≥‚√§‰¥â «‘∏’°“√‡æ“–·¬°‡™◊ÈÕ«—≥‚√§®÷ß∂◊Õ‡ªìπ«‘∏’

∑’Ë ”§—≠„π°“√«‘π‘®©—¬®”·π° ªï™’ å∑’Ë„Àâº≈∂Ÿ°μâÕß·¡àπ¬”

·≈–„™â„π°“√∑¥ Õ∫§«“¡‰«¢Õß‡™◊ÈÕ«—≥‚√§μàÕ¬“μâ“π«—≥‚√§

°“√‡æ“–‡™◊ÈÕ‡ªìπ«‘∏’∑’Ëæ∫‡™◊ÈÕ«—≥‚√§‰¥â·πàπÕπ°«à“«‘∏’ smea

·μàμâÕß„™â‡«≈“ 8-12  —ª¥“ÀåÀ√◊Õπ“π°«à“π—Èπ„π°“√∑” drug

susceptibility test °“√∑¥ Õ∫°“√¥◊ÈÕ¬“„πºŸâªÉ«¬„À¡à∑’Ë‰¡à

‡§¬‰¥â√—∫°“√√—°…“¡“°àÕππ—ÈπÕ“®‰¡à®”‡ªìπμâÕß∑”∑ÿ°√“¬

‡π◊ËÕß®“°‡™◊ÈÕ«—≥‚√§„πºŸâªÉ«¬‡À≈à“π’È¡—°¡’Õ—μ√“°“√¥◊ÈÕ¬“μË”

·≈–∑”„Àâ‡æ‘Ë¡¿“√–§à“„™â®à“¬ ·μà ”À√—∫ºŸâªÉ«¬„π°≈ÿà¡‡ ’Ë¬ß∑’Ë

¡’Õ—μ√“°“√¥◊ÈÕ¬“ Ÿß¡’§«“¡®”‡ªìπμâÕß∑”°“√∑¥ Õ∫°“√

¥◊ÈÕ¬“¢Õß‡™◊ÈÕ«—≥‚√§ ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√„Àâ¬“·≈–°“√

ª√–‡¡‘πº≈°“√√—°…“ À“°æ∫«à“¡’‡™◊ÈÕ«—≥‚√§¥◊ÈÕ¬“¢≥–∑’ËºŸâªÉ«¬

°”≈—ß‰¥â¬“Õ¬Ÿà º≈°“√√—°…“¡’‚Õ°“ ≈â¡‡À≈« Ÿß °“√∑¥ Õ∫

°“√¥◊ÈÕ¬“Õ“®®–°√–∑”®“°‡ ¡À–‚¥¬μ√ß §◊Õ ∑”°“√

∑¥ Õ∫°“√¥◊ÈÕ¬“¢Õß‡™◊ÈÕ«—≥‚√§®“°‡ ¡À–§«∫§Ÿà‰ª°—∫°“√

‡æ“–‡™◊ÈÕÕ¬à“ßª°μ‘ ‡√’¬°«à“ direct susceptibility test À√◊Õ

°√–∑”®“°¢«¥‡≈’È¬ß‡™◊ÈÕ«—≥‚√§¿“¬À≈—ß®“°∑’Ë‡™◊ÈÕ¢÷Èπ·≈â« «‘∏’π’È

‡√’¬°«à“ indirect susceptibility test ´÷Ëß‡ªìπ«‘∏’¡“μ√∞“π

‡æ√“–§«∫§ÿ¡¢π“¥¢Õß inoculums ‰¥â «‘∏’°“√∑¥ Õ∫°“√

¥◊ÈÕ¬“ ”À√—∫‡™◊ÈÕ«—≥‚√§„™â«‘∏’À¬¥‡™◊ÈÕ≈ß„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë

¡’¬“º ¡Õ¬Ÿà„π§«“¡‡¢â¡¢âπμà“ßÊ °—π ·≈â«μ√«®¥Ÿ«à“°“√‡®√‘≠

¢Õß‡™◊ÈÕ∂Ÿ°√–ß—∫À√◊Õ‰¡à §«“¡‡¢â¡¢âπ¢Õß¬“∑’Ë‡≈◊Õ°„™â„π°“√

·ª≈º≈ Õ“»—¬√–¥—∫¬“„π‡≈◊Õ¥·≈–§à“¢Õß MIC ∑’Ë‰¥â®“°

°“√∑¥ Õ∫ ®“°°“√»÷°…“π’Èæ∫«à“ °“√‡æ“–‡™◊ÈÕ¥â«¬«‘∏’ di-

rect susceptibility test „™â‡«≈“„π°“√√“¬ß“πº≈°“√‡æ“–

‡™◊ÈÕ·≈–º≈∑¥ Õ∫§«“¡‰«μàÕ‡™◊ÈÕ«—≥‚√§πâÕ¬°«à“«‘∏’  indirect

susceptibility test ‚¥¬„™â‡«≈“„π°“√√“¬ß“πº≈‡©≈’Ë¬  38

·≈– 112 «—π μ“¡≈”¥—∫ °“√‡æ“–‡™◊ÈÕ¥â«¬«‘∏’ direct

susceptibility test ¡’§«“¡‰«ª“π°≈“ß·≈–¡’§«“¡®”‡æ“–

 Ÿß„π°“√«‘π‘®©—¬°“√¥◊ÈÕ¬“ INH, RMP ·≈– MDR-TB ¡’

§«“¡ Õ¥§≈âÕß Ÿß¢Õß°“√‡æ“–‡™◊ÈÕ«—≥‚√§∑’Ë‰¥âº≈μ√ß°—π‡¡◊ËÕ

‡∑’¬∫°—∫«‘∏’ indirect susceptibility test  ¥—ßπ—Èπ«‘∏’ direct

susceptibility test ®÷ß¡’ª√–‚¬™πå‡æ√“–∑”‰¥âßà“¬ „™â‡«≈“

πâÕ¬°«à“ √“§“∂Ÿ°°«à“ ¡’§«“¡πà“‡™◊ËÕ∂◊Õ Ÿß„π°“√‡æ“–‡™◊ÈÕ

«—≥‚√§·≈–°“√∑¥ Õ∫§«“¡‰«¢Õß‡™◊ÈÕ«—≥‚√§μàÕ¬“ INH ·≈–

RMP ‡¡◊ËÕ‡∑’¬∫°—∫«‘∏’ indirect susceptibility test2-4 ·μà

„™â‰¥â°—∫‡ ¡À–∑’Ëμ√«®æ∫‡™◊ÈÕ«—≥‚√§®“°°“√¬âÕ¡·≈–μ√«®

æ∫®“°°≈âÕß®ÿ≈∑√√»πå‡∑à“π—Èπ5 æ‘®“√≥“ àß‡æ“–‡™◊ÈÕ„π°√≥’

∑’Ë ß —¬«à“ºŸâªÉ«¬«—≥‚√§¡’°“√¥◊ÈÕμàÕ¬“ INH, RMP ·≈– MDR-

TB ‚¥¬‡©æ“–„π°≈ÿà¡‡ ’Ë¬ß∑’Ë¡’Õ—μ√“°“√¥◊ÈÕ¬“«—≥‚√§ Ÿß∑’Ë‰¡à

‡§¬‰¥â√—∫°“√√—°…“¡“°àÕπ (primary drug resistance) ‰¥â·°à

ºŸâªÉ«¬„π‡√◊Õπ®” ºŸâμ‘¥‡™◊ÈÕ‡Õ¥ å À√◊Õ°≈ÿà¡‡ ’Ë¬ß∑’Ë¡’Õ—μ√“°“√

¥◊ÈÕ¬“«—≥‚√§ Ÿß∑’Ë‡§¬‰¥â√—∫°“√√—°…“¡“°àÕπ (secondary

drug resistance) ‰¥â·°à ºŸâªÉ«¬∑’Ë√—°…“´È” °‘π¬“‰¡à ¡Ë”‡ ¡Õ

¢“¥¬“·≈–√—°…“≈â¡‡À≈«

ªí≠À“«—≥‚√§¥◊ÈÕ¬“„πª√–‡∑»‰∑¬ ®“°¢âÕ¡Ÿ≈¢Õß

°“√ ”√«®æ∫«à“Õ—μ√“°“√¥◊ÈÕ¬“ MDR-TB „πºŸâªÉ«¬„À¡à

‡∑à“°—∫√âÕ¬≈– 1.0 ·≈–„πºŸâªÉ«¬∑’Ë‡§¬√—∫°“√√—°…“¡“°àÕπ

‡∑à“°—∫√âÕ¬≈– 20.3 „πªï æ.». 2541-25426 ºŸâªÉ«¬«—≥‚√§

∑’Ë¡“√—∫°“√√—°…“∑’Ë‚√ßæ¬“∫“≈√“™«‘∂’¡’Õ—μ√“°“√¥◊ÈÕ¬“μàÕ¬“

INH, RMP ·≈– MDR-TB  Ÿß‡π◊ËÕß®“°‡ªìπ‚√ßæ¬“∫“≈

√–¥—∫μμ‘¬¿Ÿ¡‘´÷ËßμâÕß√—∫ºŸâªÉ«¬ àßμàÕ¡“®“°‚√ßæ¬“∫“≈Õ◊ËπÊ

°“√‡≈◊Õ°„™â«‘∏’°“√μ√«®À“‡™◊ÈÕ«—≥‚√§·≈–∑¥ Õ∫§«“¡‰«μàÕ

¬“μâ“π«—≥‚√§¥â«¬«‘∏’Õ◊ËπÊ „πªí®®ÿ∫—π¡’√“§“·æß·≈–∑”‰¥â



           ¡§‘¥ Õÿàπ‡ ¡“∏√√¡ ·≈–§≥– «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫—¥«‘°ƒμ196

‡©æ“–„π‚√ßæ¬“∫“≈∫“ß·Ààß7 «‘∏’ direct susceptibility test

®÷ß‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß‡π◊ËÕß®“°¡’√“§“∂Ÿ°·≈–∑”„Àâ∑√“∫º≈

∑¥ Õ∫§«“¡‰«μàÕ¬“μâ“π«—≥‚√§√«¥‡√Á«¢÷Èπ  “¡“√∂„™â‡ªìπ

·π«∑“ß°“√ª√—∫¬“μâ“π«—≥‚√§‡æ◊ËÕ≈¥Õ—μ√“°“√√—°…“≈â¡‡À≈«

ªÑÕß°—π°“√·æ√à√–∫“¥¢Õß‡™◊ÈÕ«—≥‚√§¥◊ÈÕ¬“ ≈¥¿“√–§à“„™â

®à“¬„π°“√√—°…“¢ÕßºŸâªÉ«¬«—≥‚√§

 √ÿª
°“√ àß‡ ¡À–∑’Ë¬âÕ¡æ∫‡™◊ÈÕ«—≥‚√§‰ª∑” direct

susceptibility test ¡’ª√–‚¬™πå·≈–Õ“®æ‘®“√≥“ àß‡æ“–‡™◊ÈÕ

‚¥¬‡©æ“–„π°√≥’∑’Ë ß —¬«à“ºŸâªÉ«¬«—≥‚√§¡’‡™◊ÈÕ«—≥‚√§¥◊ÈÕμàÕ¬“

INH À√◊Õ RMP ‡π◊ËÕß®“°„™â‡«≈“„π°“√√“¬ß“πº≈‡√Á«°«à“

‡¡◊ËÕ‡∑’¬∫°—∫«‘∏’  indirect susceptibility test °“√‡æ“–‡™◊ÈÕ

¥â«¬«‘∏’ direct susceptibility test ¡’§«“¡‰«ª“π°≈“ß

·≈–¡’§«“¡®”‡æ“– Ÿß „π°“√«‘π‘®©—¬°“√¥◊ÈÕ¬“ INH, RMP

·≈– MDR-TB Õ¬à“ß‰√°Áμ“¡μâÕß¡’¡“μ√°“√Õ◊ËπÊ ‡æ◊ËÕ≈¥

Õ—μ√“°“√√—°…“≈â¡‡À≈«·≈–°“√°≈—∫‡ªìπ´È”¢ÕßºŸâªÉ«¬«—≥‚√§

‡™àπ directly observed therapy (DOTS) °“√μ‘¥μ“¡

ºŸâªÉ«¬·≈–°“√‡¬’Ë¬¡∫â“π8 ‡ªìπμâπ

°‘μμ‘°√√¡ª√–°“»
°“√»÷°…“π’È‰¥â√—∫°“√ π—∫ πÿπ®“°∑ÿπ«‘®—¬«—≥‚√§¥◊ÈÕ¬“

»‘√‘√“™¡Ÿ≈π‘∏‘ „πæ√–Õÿª∂—¡¿å ¡‡¥Á®æ√–‡®â“æ’Ëπ“ß‡∏Õ ‡®â“øÑ“

°—≈¬“≥‘«—≤π“ °√¡À≈«ßπ√“∏‘«“ √“™π§√‘π∑√å ¿“§«‘™“

®ÿ≈™’««‘∑¬“ §≥–·æ∑¬»“ μ√å»‘√‘√“™æ¬“∫“≈ ¡À“«‘∑¬“≈—¬

¡À‘¥≈ ß“π®ÿ≈™’««‘∑¬“ ‚√ßæ¬“∫“≈√“™«‘∂’·≈–°≈ÿà¡ß“π«—≥‚√§

 ”π—°‚√§‡Õ¥ å «—≥‚√§·≈–‚√§μ‘¥μàÕ∑“ß‡æ» —¡æ—π∏å

°√¡§«∫§ÿ¡‚√§ °√–∑√«ß “∏“√≥ ÿ¢
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Dis Crit Care 2008; 29:191-197.

Division of Respiratory Disease, Department of Medicine, Rajavithi Hospital, Department of Medical Services,

Ministry of Public Health.

Introduction: The indirect susceptibility testing of Mycobacterium tuberculosis for isoniazid and rifampicin appears

to be a slow method that may cause treatment failure because of drug resistant tuberculosis especially in multidrug

resistant tuberculosis. The direct susceptibility test by sputum concentrate method would avoid the delay of times

requirement for the indirect susceptibility test and therefore benefit for treatment of drug resistant tuberculosis.

Objective: To assess the sensitivity and specificity of direct susceptibility test (DS) compared with indirect

susceptibility test (IDS) to isoniazid (INH), rifampicin (RMP) and MDR-TB.

Method: Prospective analytical study by using smear acid fast bacilli positive sputum more than 1+ of sputum

concentrate method obtained from 1,442 patients of chest clinic of Rajavithi hospital between October 2001-

September 2006. A comparison was made between the direct susceptibility test and the indirect susceptibility test

for INH, RMP and MDR-TB.

Results: The direct susceptibility test showed 92.7 percent agreement with the indirect susceptibility test. The

results were obtained in average of the 38 days and 112 days for DS and IDS respectively. The results of drug

resistance to INH, RMP and MDRT-TB by indirect susceptibility test were 13.9%, 5.6% and 3.3%, respectively and

by direct susceptibility test were 16.5%, 6.2% and 4.2%, respectively. The sensitivity and specificity for diagnosis

of drug resistance to INH, RMP and MDR-TB by direct susceptibility test were 89.7%, 77.5% and 78.1%,

respectively and 96.8%, 98.5% and 96.6%, respectively compared to the indirect susceptibility test.

Conclusion: This study has indicated the usefulness of the direct susceptibility test by sputum concentration

method with smear positive sputum samples to detect most of the cultures resistant to INH, RMP and MDR

especially in suspected cases of drug resistant tuberculosis. The direct susceptibility test has moderately sensitive

and highly specific for diagnosis of drug resistance to INH, RMP, and MDR-TB compared to the indirect

susceptibility test. The direct susceptibility test is inexpensive, reliable and more rapid than indirect susceptibility

test.
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