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§«“¡‡ªìπ¡“

‡¿ —™æ—π∏ÿ»“ μ√å‡ªìπ»“ μ√å∑’Ë·μ° “¢“¡“®“°

‡¿ —™«‘∑¬“ ‚¥¬Õ“»—¬Õß§å§«“¡√Ÿâ„À¡à∑’Ë‰¥â®“°

‚§√ß°“√®’‚π¡¡πÿ…¬å (www.genome.org) ·≈–

‚§√ß°“√ HapMap (www.hapmap.org) ‡¢â“¡“ºπ«°

‡æ◊ËÕ™à«¬ ◊∫§âπμ”·Àπàß¢ÕßÀπà«¬æ—π∏ÿ°√√¡ ∑’Ë

‡°’Ë¬«¢âÕß°—∫°“√μÕ∫ πÕßμàÕ¬“ [pharmacogenetics

(PGx) marker] ´÷Ëß°√–®“¬μ—«Õ¬Ÿà∫π®’‚π¡¡πÿ…¬å ‡√“

 “¡“√∂„™â PGx marker ™à«¬§—¥°√ÕßºŸâ∑’Ë¡’§«“¡

‡ ’Ë¬ß Ÿß∑’Ë®–‡°‘¥Õ“°“√∑’Ë‰¡àæ÷ßª√– ß§å®“°°“√„™â¬“

∫“ß™π‘¥ ¥â«¬°“√μ√«®¥’‡ÕÁπ‡Õ¢Õß∫ÿ§§≈π—Èπ ‡æ◊ËÕ

‡ªìπ¢âÕ¡Ÿ≈·®âß„Àâ·æ∑¬å∑√“∫≈à«ßÀπâ“‡æ◊ËÕ„™â¬“Õ◊Ëπ¡“

√—°…“∑¥·∑π

 ”À√—∫ª√–‡∑»‰∑¬¬—ß‰¡à¡’°“√√«∫√«¡¢âÕ¡Ÿ≈

‡°’Ë¬«°—∫®”π«πºŸâ∑’Ë‰¥â√—∫º≈°√–∑∫®“°º≈¢â“ß‡§’¬ß

®“°°“√„™â¬“ (adverse drug reaction) Õ¬à“ß®√‘ß®—ß

·μà„πª√–‡∑» À√—∞Õ‡¡√‘°“ Õß§å°“√Õ“À“√·≈–¬“

‰¥â√“¬ß“π«à“ ¡’™“«Õ‡¡√‘°—πª√–¡“≥ 2 ≈â“π§πμàÕªï

∑’Ë‰¥â√—∫º≈°√–∑∫®“°º≈¢â“ß‡§’¬ß¢Õß°“√„™â¬“ ‚¥¬

¡’ºŸâ‡ ’¬™’«‘μª√–¡“≥· π§πμàÕªï ´÷Ëß‡ªìπÕ—μ√“°“√

μ“¬∑’Ë Ÿß‡ªìπÕ—π¥—∫ 4 ¢Õßª√–‡∑» ·≈– Ÿß°«à“Õ—μ√“

°“√μ“¬¥â«¬‚√§√–∫∫‰À≈‡«’¬π‚≈À‘μ ‚√§‡∫“À«“π

‚√§‡Õ¥ å ‚√§ªÕ¥Õ—°‡ ∫ Õÿ∫—μ‘‡Àμÿ∑—Ë«‰ª ·≈–

Õÿ∫—μ‘‡Àμÿ∑“ß√∂¬πμå ‚¥¬∑“ß À√—∞Õ‡¡√‘°“μâÕß„™âß∫

ª√–¡“≥„π°“√·°â‰¢ªí≠À“ °“√‡°‘¥º≈¢â“ß‡§’¬ß®“°

°“√„™â¬“ Ÿß∂÷ß 1 · π “¡À¡◊ËπÀ°æ—π≈â“π∫“∑μàÕªï

´÷Ëß Ÿß°«à“§à“„™â®à“¬„π°“√√—°…“‚√§À—«„® ·≈–‚√§

‡∫“À«“πμàÕªï¢Õß∑—Èßª√–‡∑» ‚¥¬Õ—μ√“¢ÕßºŸâ∫“¥

‡®Á∫À√◊Õ ‡ ’¬™’«‘μ¢ÕßºŸâ∑’Ë ‡¢â “¡“√—°…“μ—«„π‚√ß

æ¬“∫“≈„πÀâ“√“¬ ®–¡’ “‡Àμÿ¡“®“°º≈¢â“ß‡§’¬ß®“°

°“√„™â¬“Àπ÷Ëß√“¬ (http://www.fda.gov/cder/drug/

InfoSheets/HCP/ carbamazepineHCP.htm; Leape, et

al., 1991; Johnson and Bootman, 1995; Lazarou, et

al., 1998; Gurwitz, et al., 2000)

·≈–À“°æ‘®“√≥“∑ÿπ«‘®—¬∑’Ë„™â„π°“√»÷°…“‚√§

∑’Ë‡°‘¥°—∫¡πÿ…¬å  à«π„À≠à¡“®“°ª√–‡∑»∑’Ëæ—≤π“·≈â«

¥—ßπ—Èπ®÷ß‰¡àπà“·ª≈°„®∑’Ë‡æ’¬ß 10 % ¢Õß∑ÿπ«‘®—¬ ®–

∂Ÿ°π”‰ª„™â«‘®—¬·°âªí≠À“‚√§∑’Ë‡°‘¥¢÷Èπ„πª√–‡∑»∑’Ë

°”≈—ßæ—≤π“ ¬“∑’Ë§âπæ∫·≈–º≈‘μÕÕ° Ÿà∑âÕßμ≈“¥„π

√–À«à“ßªï æ.». 2518-2542 ®”π«π 1,393 ™π‘¥¡’‡æ’¬ß

16 ™π‘¥∑’Ëæ—≤π“¢÷Èπ¡“ ‡æ◊ËÕ√—°…“‚√§∑’Ë‡ªìπªí≠À“„π

ª√–‡∑»∑’Ë¬“°®π (Daar and Singer, 2005)  “‡Àμÿ

 à«πÀπ÷Ëß‡π◊ËÕß¡“®“° ‚√§¥—ß°≈à“« àßº≈°√–∑∫∑“ß

μ√ßÀ√◊Õ∑“ßÕâÕ¡°—∫ª√–‡∑»∑’Ëæ—≤π“·≈â«¥â«¬ ¥—ßπ—Èπ

ª√–‡∑»∑’Ë°”≈—ßæ—≤π“ ‡™àπ ∫√“´‘≈ ·¡°´‘‚° Õ‘π‡¥’¬

¡“‡≈‡™’¬  ‘ß§‚ª√å Õ‘π‚¥π’‡™’¬ √«¡∑—Èßª√–‡∑»‰∑¬

®÷ßμâÕßÀ—π¡“æ÷Ëßæ“μπ‡Õß‚¥¬®—¥ √√ß∫ª√–¡“≥´÷Ëß¡’

Õ¬ŸàÕ¬à“ß®”°—¥ ¡“¥”‡π‘π‚§√ß°“√«‘®—¬‡¿ —™æ—π∏ÿ»“ μ√å

´÷Ëß‡ªìπ‚§√ß°“√μàÕ¬Õ¥®“°®’‚π¡¡πÿ…¬å ‡æ◊ËÕ„Àâ

 “¡“√∂≈¥¿“√–§à“„™à®à“¬¢Õßª√–‡∑» ∑’Ëπ”¡“„™â·°â

ªí≠À“°“√·æâ¬“

®“°ªí≠À“¥â“π¢“¥Õß§å§«“¡√Ÿâ (know-how)

·≈–ß∫ª√–¡“≥¥â“π°“√§‘¥§âπ¬“„À¡à ∑”„Àâª√–‡∑»

°”≈—ßæ—≤π“‡™àπª√–‡∑»‰∑¬ ®”‡ªìπμâÕßπ”¬“∑’ËÀ¡¥

 ‘∑∏‘∫—μ√¡“º≈‘μ„™â‡Õß„πª√–‡∑» ·¡â«à“®–‡ ’Ë¬ß°—∫

°“√‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å ÷́ËßÕ“®‡ªìπÕ—πμ√“¬μàÕ



™’«‘μ ‡π◊ËÕß®“°√—∞∫“≈‰¡à¡’ß∫ª√–¡“≥¡“°æÕ ”À√—∫

ºŸâªÉ«¬∑ÿ°§π „Àâ‰¥â√—∫°“√√—°…“¥â«¬¬“„À¡à´÷Ëß¡’º≈

¢â“ß‡§’¬ßπâÕ¬°«à“ μ—«Õ¬à“ß∑’Ë‡ÀÁπ‰¥â™—¥‡®π§◊Õ §«“¡

æ¬“¬“¡¢ÕßÕß§å°“√‡¿ —™°√√¡·Ààßª√–‡∑»‰∑¬ „π

°“√æ—≤π“·≈–º≈‘μ¬“¢—∫‡À≈Á° deferiprone (L1) ¡“

„™â√—°…“ºŸâªÉ«¬‚√§‡≈◊Õ¥®“ß∏“≈— ´’‡¡’¬ ÷́Ëß‡ªìπ‚√§

∑“ß‚≈À‘μ«‘∑¬“∑’Ëæ∫‰¥â∫àÕ¬∑’Ë ÿ¥ ª√–¡“≥√âÕ¬≈– 1

¢Õßª√–™“°√‰∑¬ ·¡â®–∑√“∫¥’«à“ ¬“¥—ß°≈à“«¡’

ªí≠À“§«“¡À≈“°À≈“¬¢Õßº≈°“√μÕ∫ πÕßμàÕ¬“

¢ÕßºŸâªÉ«¬ ·≈â«¬—ß¡’ª√–‡¥Áπ¢Õßªí≠À“º≈¢â“ß‡§’¬ß

·≈–¿“«–·∑√° ấÕπ∑’Ëæ∫Õÿ∫—μ‘°“√≥å‰¥â Ÿß ∑—Èß¿“«–

ª«¥∑âÕß §≈◊Ëπ‰ â Õ“‡®’¬π (14-24 %) °“√‡æ‘Ë¡¢÷Èπ

¢Õß√–¥—∫‡Õπ‰´¡åμ—∫ liver transaminase (5-20 %)

¿“«–ª«¥¢âÕ (3-38.5 %) ·≈–∑’Ë ”§—≠§◊Õ°“√‡°‘¥¿“«–

agranulocytosis (absolute neutrophil count < 500

x106/dL) æ∫‰¥â 0.4-0.6 %/100 ºŸâªÉ«¬μàÕªï ·≈–

¿“«–‡¡Á¥‡≈◊Õ¥¢“«μË” neutropenia (absolute neutrophil

count < 1500 x106/dL) ´÷Ëßæ∫‰¥â Ÿß∂÷ß 2.1-5.4 %

μàÕªïπ—Èπ ∑”„Àâ¡’¢âÕ®”°—¥Õ¬à“ß¬‘Ëß„π°“√„™â¬“

deferiprone ·≈–∑”„Àâ°“√„™â¬“¥—ß°≈à“«¬—ß‰¡à·æ√à

À≈“¬π—° ¥â«¬‡Àμÿπ’È„πªí®®ÿ∫—π¬“¥—ß°≈à“«®÷ß∂Ÿ°¢÷Èπ

∑–‡∫’¬π‡ªìπ second line therapy „π À¿“æ¬ÿ‚√ª

 ”À√—∫°“√√—°…“¿“«–‡À≈Á°‡°‘π„πºŸâªÉ«¬ ∑’Ë‰¡à “¡“√∂

„™â¬“¢—∫‡À≈Á°™π‘¥©’¥‰¥â‡∑à“π—Èπ ·≈–„πª√–‡∑»

 À√—∞Õ‡¡√‘°“ ¬“¥—ß°≈à“«¬—ß‰¡à‰¥â√—∫Õπÿ≠“μ®“°

Õß§å°“√Õ“À“√·≈–¬“ (FDA) „Àâ¢÷Èπ∑–‡∫’¬π‰¥â‡≈¬

‡Àμÿ°“√≥å‡™àππ’È¡‘‰¥â‡°‘¥°—∫ª√–‡∑»‰∑¬‡æ’¬ß

ª√–‡∑»‡¥’¬« ¬°μ—«Õ¬à“ß°√≥’‚√§‡Õ¥ å´÷Ëß‡ªìπ‚√§∑’Ë

æ∫«à“√âÕ¬≈– 95 ¢ÕßºŸâμ‘¥‡™◊ÈÕ‡Õ™‰Õ«’Õ¬Ÿà„πª√–‡∑»

°”≈—ßæ—≤π“ ºŸâμ‘¥‡™◊ÈÕ‡Õ¥ å®”‡ªìπμâÕß‰¥â√—∫ª√–∑“π

¬“μâ“π‰«√— „Àâ§√∫∂â«π ·≈–μ√ß‡«≈“μàÕ‡π◊ËÕßμ≈Õ¥

™’«‘μ ‡æ◊ËÕ¬—∫¬—Èß‰«√— ‡Õ™‰Õ«’‰¡à„Àâ‡æ‘Ë¡®”π«π À√◊Õ

°≈“¬æ—π∏ÿå‡ªìπ‡™◊ÈÕ∑’Ë¥◊ÈÕμàÕ¬“μâ“π‰«√—  ·μà‡π◊ËÕß®“°

¬“μâ“π‰«√— ¡’√“§“·æß ·≈–®”‡ªìπμâÕß„™â¬“μâ“π

‰«√— À≈“¬™π‘¥√à«¡°—π‡æ◊ËÕªÑÕß°—π°“√¥◊ÈÕ¬“ ·≈–

æ¬“¬“¡„ÀâºŸâªÉ«¬ “¡“√∂„™â¬“μâ“π‰«√—  Ÿμ√æ◊Èπ∞“π

‰¥âπ“π∑’Ë ÿ¥‡∑à“∑’Ë®–∑”‰¥â °àÕπ∑’Ë‰«√— ®–¥◊ÈÕ¬“·≈–

μâÕßª√—∫‰ª‡ª≈’Ë¬π‰ª„™â¬“ Ÿμ√∑’Ë Õß À√◊Õ¬“ Ÿμ√

∑“ß‡≈◊Õ°Õ◊ËπÊ ´÷ËßμâÕßπ”‡¢â“®“°μà“ßª√–‡∑»·≈–¡’

√“§“·æß¢÷Èπμ“¡≈”¥—∫

ª√–‡∑»°”≈—ßæ—≤π“À≈“¬ª√–‡∑»®”‡ªìπμâÕß

‡≈◊Õ°„™â¬“μâ“π‰«√—  stavudine, lamivudine ·≈–

nevirapine ‡ªìπ¬“μâ“π‰«√—  Ÿμ√æ◊Èπ∞“π ‡π◊ËÕß®“°¡’

√“§“μË”∑’Ë ÿ¥ ·μà∑—Èßπ’Èæ∫«à“ºŸâªÉ«¬ à«πÀπ÷Ëß®–μâÕß

À¬ÿ¥À√◊Õ‡ª≈’Ë¬π¬“ ‡π◊ËÕß®“°¬“ nevirapine ‡ªìπμâπ

‡Àμÿ¢ÕßÕ“°“√¢â“ß‡§’¬ß ¿“¬À≈—ß®“°°“√‡√‘Ë¡√—∫

ª√–∑“π¬“ ‚¥¬Õ“°“√¢â“ß‡§’¬ß∑’Ëæ∫‰¥â¡“°∑’Ë ÿ¥§◊Õ

°“√‡°‘¥º◊Ëπ·¥ßμ“¡º‘«Àπ—ß ´÷Ëßæ∫‰¥âª√–¡“≥ 16-38

% „π§π‰∑¬ √Õß≈ß¡“‰¥â·°à ¿“«–§«“¡‡ªìπæ‘…μàÕ

μ—∫ ´÷Ëßæ∫‰¥âª√–¡“≥ 7-15.6 % √«¡∂÷ß¿“«–‰¢â

§≈◊Ëπ‰ â Õ“‡®’¬π ‡«’ππ»’√…– πÕ°®“°π—Èπ ¬—ßÕ“®æ∫

Õ“°“√·æâ¢Õßº‘«Àπ—ßÕ¬à“ß√ÿπ·√ß ‡™àπ °≈ÿà¡Õ“°“√

Stevens-Johnson À√◊Õ Toxic Epidermal Necrolysis

(TEN) ‰¥â„πºŸâªÉ«¬ª√–¡“≥ 0.5-1 % ∑’Ë‰¥â√—∫¬“ (Havlir

et al., 1995; Ananworanich et al., 2005; Phanuphak

et al., 2007)

°“√»÷°…“∑“ß‡¿ —™æ—π∏ÿ»“ μ√å∑”„Àâ∑√“∫«à“

≈—°…≥–æ—π∏ÿ°√√¡∫“ß™π‘¥ “¡“√∂∫àß™’È∫ÿ§§≈∑’Ë¡’

‚Õ°“ ‡ ’Ë¬ß „π°“√‡°‘¥º≈¢â“ß‡§’¬ß®“°¬“ ¥—ßπ—Èπ°“√

μ√«®«‘π‘®©—¬‡¿ —™æ—π∏ÿ»“ μ√å„πÀâÕßªØ‘∫—μ‘°“√ ®÷ß

‡√‘Ë¡‡¢â“¡“¡’∫∑∫“∑Õ¬à“ß ”§—≠ ´÷Ëß§“¥«à“„πÕπ“§μ

®–∂Ÿ°°”Àπ¥„Àâ¡’°“√μ√«®¥’‡ÕÁπ‡Õ¢ÕßºŸâªÉ«¬ °àÕπ

°“√„Àâ¬“μâ“π‰«√—  À“°æ∫«à“¡’§«“¡‡ ’Ë¬ß∑’Ë®–‡°‘¥

º≈¢â“ß‡§’¬ß ·æ∑¬å®– “¡“√∂ª√—∫‡ª≈’Ë¬π¬“ ‡æ◊ËÕ≈¥

ªí≠À“§«“¡≈â¡‡À≈«¢Õß°“√√—°…“¥â«¬¬“μâ“π‰«√— 

·π«∑“ß°“√√—°…“∑’Ë‡À¡“– ¡ ®–™à«¬™≈Õ‡«≈“∑’ËºŸâμ‘¥

‡™◊ÈÕ‡Õ™‰Õ«’ μâÕßª√—∫‡ª≈’Ë¬π¬“μâ“π‰«√—  ·≈–≈¥

®”π«πºŸâμ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ ∑’Ëæ—≤π“‰ª‡ªìπ‡Õ¥ å‡μÁ¡¢—Èπ

(full blown AIDS) Õ—π®–™à«¬ª√–À¬—¥ß∫ª√–¡“≥

¥â“π°“√√—°…“ºŸâμ‘¥‡™◊ÈÕ‰«√— ‡Õ™‰Õ«’¢Õßª√–‡∑»„π

ªí®®ÿ∫—π·≈–Õπ“§μ‰¥â ‡ªìπ®”π«ππ—∫æ—π≈â“π∫“∑μàÕªï

(« —πμå, 2551)
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‡ªÑ“À¡“¬ ”§—≠¢Õßª√–‡∑»∑’Ë°”≈—ßæ—≤π“„π

¢≥–π’È°Á§◊Õ °“√„™âß∫ª√–¡“≥∑’Ë¡’®”°—¥„π°“√√—°…“

æ¬“∫“≈„Àâ‡°‘¥ª√–‚¬™πå Ÿß ÿ¥ (cost-effective

healthcare strategy) ‚¥¬°“√π”‡¿ —™æ—π∏ÿ»“ μ√å‡¢â“

¡“‡ªìπ‡§√◊ËÕß¡◊Õ ™à«¬§—¥‡≈◊Õ°¬“∑’Ë¡’ª√– ‘∑∏‘¿“æ„Àâ

°—∫ºŸâªÉ«¬‡©æ“–√“¬ ‡æ◊ËÕ≈¥‚Õ°“ ‡°‘¥º≈¢â“ß‡§’¬ß‰¡à

æ÷ßª√– ß§å ≈¥§«“¡≈â¡‡À≈«„π°“√√—°…“ ≈¥¿“√–

§à“„™â®à“¬ Õ—π‡°‘¥®“°º≈¢â“ß‡§’¬ß®“°°“√„™â¬“∑—Èß∑“ß

μ√ß·≈–∑“ßÕâÕ¡ ‡æ◊ËÕ„ÀâºŸâªÉ«¬¡’§ÿ≥¿“æ™’«‘μ∑’Ë¥’¢÷Èπ

 “¡“√∂°≈—∫‰ªª√–°Õ∫Õ“™’æ ¥Ÿ·≈μπ‡Õß·≈–

§√Õ∫§√—«‰¥â (Daar and Singer, 2005)

„πª√–‡∑»∑’Ëæ—≤π“·≈â« ®–¡ÿàß‡πâππ”Õß§å

§«“¡√Ÿâ¥â“π‡¿ —™æ—π∏ÿ»“ μ√å ‰ª„™â„π°“√‡≈◊Õ°‡øÑπ

™π‘¥À√◊Õª√‘¡“≥¬“∑’Ë ‡À¡“–‡©æ“–∫ÿ§§≈À√◊Õ

individualized medicine  à«π„πª√–‡∑»∑’Ë¬“°®π À√◊Õ

°”≈—ßæ—≤π“À≈“¬ª√–‡∑» ¡ÿàß‡πâππ”Õß§å§«“¡√Ÿâ¥â“π

‡¿ —™æ—π∏ÿ»“ μ√å ‰ªª√–¬ÿ°μå„™â„π°“√‡≈◊Õ°‡øÑπ™π‘¥

À√◊Õª√‘¡“≥¬“„Àâ°—∫ª√–™“™π ∑’Ë‰¥â√—∫¬“®“°√–∫∫

À≈—°ª√–°—π ÿ¢¿“æ·Ààß™“μ‘ (National universal health

care) ´÷Ëß¿“§√—∞ π—∫ πÿπ§à“„™â®à“¬®“°ß∫ª√–¡“≥

·ºàπ¥‘π À√◊Õ∑’Ë‡√’¬°«à“ socialized medicine

‡ªìπ∑’Ëπà“¬‘π¥’∑’Ë»Ÿπ¬å§«“¡‡ªìπ‡≈‘»¥â“π™’««‘∑¬“

»“ μ√å¢Õßª√–‡∑»‰∑¬ ®—¥μ—Èß¢÷Èπ¿“¬„μâæ√–√“™

°ƒ…Æ’°“®—¥μ—Èß ”π—°ß“π∫√‘À“√·≈–æ—≤π“Õß§å§«“¡√Ÿâ

‡¡◊ËÕ«—π∑’Ë 18 ¡‘∂ÿπ“¬π æ.». 2547  ◊∫‡π◊ËÕß®“°°“√

ª√–™ÿ¡‡®√®“§«“¡√à«¡¡◊Õ„π “¢“«‘∑¬“»“ μ√å™’«¿“æ

√–À«à“ß§≥–°√√¡°“√¢Õß‰∑¬Õ—πª√–°Õ∫¥â«¬

Àπà«¬ß“πμà“ßÊ ·≈–§≥–√—∞¡πμ√’∫“ß à«π°—∫ ¿“

∏ÿ√°‘® À√—∞-Õ“‡´’¬π ¡’æ—π∏°‘®Àπ÷Ëß∑’Ë π—∫ πÿπ„Àâ

‡°‘¥°“√≈ß∑ÿπ ·≈–‡ √‘¡ √â“ß§«“¡ “¡“√∂„πß“π«‘®—¬

·≈–æ—≤π“¥â“π«‘∑¬“»“ μ√å™’«¿“æ ‡æ◊ËÕ°“√ àß‡ √‘¡

„Àâ‰∑¬‡ªìπºŸâπ” ·≈–‡ªìπ»Ÿπ¬å°≈“ß°“√≈ß∑ÿπ¥â“π

«‘∑¬“»“ μ√å™’«¿“æ¢Õß‚≈° „π¥â“π∑’Ë‡°’Ë¬«°—∫

 ÿ¢¿“æ‡ªìπÀ≈—° ®÷ß‰¥â√à«¡¡◊Õ°—∫À≈“¬¡À“«‘∑¬“≈—¬

„π°”°—∫¥Ÿ·≈–¢Õß√—∞∫“≈ „π°“√®—¥∑”‚§√ß°“√

‡¿ —™æ—π∏ÿ»“ μ√å
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‚§√ß°“√‡¿ —™æ—π∏ÿ»“ μ√å‡√‘Ë¡¥”‡π‘π°“√μ—Èß·μà

æ.». 2547 ®π∂÷ßªí®®ÿ∫—π ¡’°“√®—¥μ—Èß‚§√ß √â“ßæ◊Èπ

∞“π ”§—≠∑’Ë®”‡ªìπμàÕ°“√»÷°…“∑“ß‡¿ —™æ—π∏ÿ»“ μ√å

‰¥â·°à Àπà«¬„Àâ§”ª√÷°…“∑“ßæ—π∏ÿ°√√¡ ∏π“§“√¥’

‡ÕÁπ‡Õ·≈–‡´≈≈åæ√âÕ¡√–∫∫π‘√π“¡ “√μ—«Õ¬à“ß

Àπà«¬«‘‡§√“–Àå∑“ß‡¿ —™æ—π∏ÿ»“ μ√å Àπà«¬™’« “√

 π‡∑» ∞“π¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡ª√–™“°√‰∑¬

‚ª√·°√¡∑“ß™’« “√ π‡∑» ”À√—∫∫—π∑÷°¢âÕ¡Ÿ≈∑“ß

§≈‘π‘° ·≈–°“√ª√–‡¡‘πº≈‡™◊ÈÕ¥◊ÈÕ¬“μâ“π‰«√—  √«¡

∑—Èß‰¥â¥”‡π‘π°“√»÷°…“«‘®—¬∑“ß‡¿ —™æ—π∏ÿ»“ μ√å„π

°≈ÿà¡‚√§μà“ßÊ ¥—ßμàÕ‰ªπ’È ‚√§μ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ ‚√§

∏“≈— ´’‡¡’¬ ‚√§¡–‡√Áß ‚√§≈Ÿ§’‡¡’¬‡©’¬∫æ≈—π„π‡¥Á°

‚√§√–∫∫À≈Õ¥‡≈◊Õ¥À—«„® ·≈–¿“«–·æâ¬“À√◊Õ

¿“«–‰«‡°‘πμàÕ¬“ ‡æ◊ËÕ»÷°…“§«“¡ —¡æ—π∏å√–À«à“ß

æ—π∏ÿ°√√¡ ·≈–°“√μÕ∫ πÕßμàÕ¬“¢Õß§π‰∑¬ ¿“¬

„μâ°“√ª√– “πß“π°—∫Õß§å°√μà“ßÊ ∑—Èß¿“¬„π·≈–

¿“¬πÕ°ª√–‡∑» º≈°“√¥”‡π‘πß“π∑’Ëºà“π¡“ π”‰ª Ÿà

‚Õ°“ „π°“√æ—≤π“Õß§å§«“¡√Ÿâ„πÀ≈“¬√Ÿª·∫∫ ‰¥â·°à

°“√ √â“ß∞“π¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡√–¥—∫®’‚π¡„π√“¬∫ÿ§§≈

°“√ √â“ßÕß§å§«“¡√Ÿâ„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß™’« “√

 π‡∑»√–¥—∫®’‚π¡ °“√æ—≤π“™ÿ¥μ√«®¬’π·æâ¬“„π

ª√–™“°√‰∑¬ °“√»÷°…“∑“ß§≈‘π‘°‡æ◊ËÕ¬◊π¬—π

ª√– ‘∑∏‘¿“æ¢Õß™ÿ¥μ√«®¬’π·æâ¬“ ·≈–°“√·ª≈º≈

°“√μ√«®¬’π·æâ¬“‡æ◊ËÕ„™â„π°“√√—°…“‡©æ“–∫ÿ§§≈

·ºπº—ßÕß§å°√
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‡ªÑ“À¡“¬

‡ªÑ“À¡“¬¢Õß‚§√ß°“√§◊Õ °“√π”‡∑§‚π‚≈¬’

‡¿ —™æ—π∏ÿ»“ μ√å ‡¢â“¡“™à«¬§—¥°√ÕßºŸâªÉ«¬°àÕπ°“√

„™â¬“ ‡æ◊ËÕ π—∫ πÿπ„Àâ‡°‘¥°“√√—°…“∑’Ë‡À¡“– ¡

‡©æ“–∫ÿ§§≈ ≈¥‚Õ°“ ‡°‘¥º≈¢â“ß‡§’¬ß∑’Ë√ÿπ·√ß ´÷Ëß

∫“ß√“¬Õ“®‡ªìπÕ—πμ√“¬∂÷ß™’«‘μ ‚¥¬¡ÿàß‡πâπ„π°≈ÿà¡

‚√§∑’Ë‡ªìπªí≠À“∑“ß “∏“√≥ ÿ¢¢Õßª√–‡∑»‰∑¬ Õ“∑‘

ºŸâμ‘¥‡™◊ÈÕ‡Õ™‰Õ«’À√◊ÕºŸâªÉ«¬‡Õ¥ å ‚√§‡≈◊Õ¥®“ß∏“≈—  ‘́

‡¡’¬ ‚√§¡–‡√Áß ‡ªìπμâπ ‡æ◊ËÕ àß‡ √‘¡„ÀâºŸâªÉ«¬¡’

§ÿ≥¿“æ™’«‘μ∑’Ë¥’¢÷Èπ ·≈–≈¥§à“¿“√–§à“„™â®à“¬„π√–¥—∫

∫ÿ§§≈ Õß§å°√ ·≈–ª√–‡∑»

‡ªÑ“À¡“¬„π·μà≈–√–¬–¢Õß‚§√ß°“√¡’¥—ß

μàÕ‰ªπ’È

Phase I (2003-2005) «“ß‚§√ß √â“ßæ◊Èπ∞“π

ë «“ß√–∫∫®—¥‡°Á∫¥’‡ÕÁπ‡Õ ·≈–‡´≈≈å∂“«√

(DNAbank/Biobank)

ë «“ß√–∫∫∞“π¢âÕ¡Ÿ≈∑“ß§≈‘π‘§ (clinical

database)

ë «“ß√–∫∫ electronic heath record

ë ®—¥∑”‚ª√·°√¡ª√–¬ÿ°μå™à«¬„π°“√

«‘‡§√“–Àå¢âÕ¡Ÿ≈ß“π«‘®—¬‡¿ —™æ—π∏ÿ»“ μ√å

ë »÷°…“√Ÿª·∫∫¢Õß®√‘¬∏√√¡°“√«‘®—¬„π§π

∑’Ë‡°’Ë¬«¢âÕß°—∫‡¿ —™æ—π∏ÿ»“ μ√å

ë »÷°…“ √–‡∫’¬∫ ·≈–°ØÀ¡“¬ Intellectual

Property (IP) ∑’Ë‡°’Ë¬«¢âÕß ∑’Ë„™â„πª√–‡∑»·≈–

√–À«à“ßª√–‡∑»∑’Ë√à«¡ß“π«‘®—¬

ë ‡μ√’¬¡§«“¡æ√âÕ¡∫ÿ§≈“°√ ”À√—∫Àπà«¬

μà“ßÊ

ë »÷°…“«‘∏’°“√°“√ª√–‡¡‘π§«“¡§ÿâ¡§à“

∑“ß ‡»√…∞»“ μ√å ¢Õß°“√μ√«®«‘π‘ ®©— ¬∑“ß

‡¿ —™æ—π∏ÿ»“ μ√å „π√–¥—∫∫ÿ§§≈ Õß§å°√ ·≈–√–¥—∫

ª√–‡∑» cost-effectiveness analysis (CEA) in

pharmacogenomics

ë ®—¥∑” —≠≠“§«“¡√à«¡¡◊Õ√–À«à“ßÕß§å°√

¿“¬„π·≈–μà“ßª√–‡∑» Õ“∑‘ Memorandum of

Understanding (MOU), Material Transfer Agreement

(MTA), Scientifics Collaboration Agreement (SCA),

Intellectual Property (IP)

ë ®—¥μ—Èß Research Core Facility(I): DNA/

BioBank ·≈–«“ß√–∫∫¡“μ√“∞“π QA/QC/ISO

Phase II (2006-2008) ¥”‡π‘π‚§√ß°“√«‘®—¬

ë ‡°Á∫¢âÕ¡Ÿ≈∑“ß§≈‘π‘° æ√âÕ¡°—∫ μ—«Õ¬à“ß¥’

‡ÕÁπ‡Õ ·≈–‡´≈≈å

ë ¥”‡π‘π°“√∑” Genome wide association

studies (GWAS) °—∫¥’‡ÕÁπ‡Õ ∑’Ë®—¥‡°Á∫®“°°≈ÿà¡‚√§

μà“ßÊ „π Phase I °—∫ ∂“∫—π RIKEN ª√–‡∑»≠’ËªÿÉπ

ë »÷°…“«‘∏’°“√°“√μ√«® pharmacogenetics

testing √“§“ª√–À¬—¥ À√◊Õ low cost PGx assays

‚¥¬°“√μ√«®¥’‡ÕÁπ‡Õ ‡™àπ °“√∑”®’‚π‰∑ªá SNP, DNA

deletion ·≈– DNA duplication °“√∑”®’‚π‰∑ªá

°≈ÿà¡¬’π CYP450 ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√¬àÕ¬ ≈“¬¬“:

CYP2D6, CYP2C9, CPY2C19 ‡ªìπμâπ ‚¥¬Õ“»—¬

‡∑§‚π‚≈¬’¢Õß real-time PCR, pyrosequencing ·≈–

SNPShot ‚¥¬√à«¡¡◊Õ°—∫ Pharmaco Genomics Research

Center (PGRC), ¡À“«‘∑¬“≈—¬ Inje ª√–‡∑»‡°“À≈’„μâ

ë ‡¢â “√à«¡°—∫ Asian Network of

Pharmacogenonics Research (ANPR) program

ë  ◊ËÕ∂÷ßπ—°«‘®—¬·≈–ª√–™“™π∑—Ë«‰ª∂÷ß

§«“¡ ”§—≠·≈–§«“¡®”‡ªìπ¢Õß‚§√ß°“√‡¿ —™æ—π∏ÿ

»“ μ√å ‰¥â·°à °“√®—¥∑” homepage Àπ—ß ◊Õ ·≈–®—¥

Ωñ°Õ∫√¡‡™‘ßªØ‘∫—μ‘°“√‡¿ —™æ—π∏ÿ»“ μ√å

ë ®—¥μ—Èß Pharamcogenomics Research Center

æ√âÕ¡°—∫«“ß√–∫∫ ISO ·≈– Good Laboratory Practice

(GLP)

ë ®—¥μ—Èß Research Core Facility(II):

Translational Bioinformatics

Phase III (2009-2011) „Àâ∫√‘°“√¥â“π‡¿ —™æ—π∏ÿ

»“μ√åºà“π»Ÿπ¬å Pharamcogenomics Research Center

´÷Ëß‡ªìπ§«“¡√à«¡¡◊Õ√–À«à“ß‚√ßæ¬“∫“≈√“¡“∏‘∫¥’

·≈– TCELS (PGRT)

ë ®—¥μ—Èß Research Core Facility(III):

pharmacogenetics testing
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ë „Àâ∫√‘°“√À√◊Õ π—∫ πÿπß“π«‘®—¬¥â“π

‡¿ —™æ—π∏ÿ»“ μ√å·°àπ—°«‘®—¬¿“¬„πª√–‡∑» ‚¥¬·≈°

‡ª≈’Ë¬π¢âÕ¡Ÿ≈ GWAS ·≈– pharmacogenetics testing

μà“ßÊ

ë „Àâ∫√‘°“√ß“π«‘®—¬∑“ß§≈‘π‘§¥â“π‡¿ —™

æ—π∏ÿ»“ μ√å°—∫¿“§‡Õ°™π ‡™àπ∫√‘…—∑¬“∑—Èß„π

ª√–‡∑»·≈–μà“ßª√–‡∑»

ë „Àâ∫√‘°“√°“√μ√«® pharmacogenetics

testing „Àâ°—∫ ”π—°ß“πÀ≈—°ª√–°—π ÿ¢¿“æ·Ààß™“μ‘

 ”π—°ß“πª√–°—π —ß§¡ ·≈–‚√ßæ¬“∫“≈∑—Ë«ª√–‡∑»

‡™àπ

μ√«®¥’‡ÕÁπ‡Õ‡æ◊ËÕ∫àß™’ÈºŸâ∑’Ë¡’§«“¡‡ ’Ë¬ß ∑’Ë®–

‡°‘¥º≈¢â“ß‡§’¬ß®“°°“√„™â¬“μâ“π‰«√— ‡Õ™‰Õ«’

nevirapine, efavirine, abacavir ¥â«¬ LabChip (3 in 1)

√“§“ª√–À¬—¥

μ√«®¥’‡ÕÁπ‡Õ‡æ◊ËÕ∫àß™’ÈºŸâ∑’Ë¡’§«“¡‡ ’Ë¬ß ∑’Ë®–

‡°‘¥º≈¢â“ß‡§’¬ß®“°°“√„™â¬“ allopurinol, carbamazepine

¥â«¬«‘∏’ HLA high resolution genotyping

μ√«®¥’‡ÕÁπ‡Õ‡æ◊ËÕ∫àß™’ÈºŸâ∑’Ë¡’§«“¡‡ ’Ë¬ß ∑’Ë®–

‡°‘¥º≈¢â“ß‡§’¬ß®“°°“√„™â¬“μâ“π¡–‡√Áß fluorouracil

μ√«®¥’‡ÕÁπ‡Õ‡æ◊ËÕ∫àß™’ÈºŸâ∑’Ë¡’§«“¡‡ ’Ë¬ß ∑’Ë®–

‡°‘¥º≈¢â“ß‡§’¬ß®“°°“√„™â¬“¢—∫‡À≈Á° deferiprone (L1)

„πºŸâªÉ«¬‚√§‡≈◊Õ¥∏“≈— ´‘‡¡’¬

μ√«®¥’‡ÕÁπ‡Õ‡æ◊ËÕ∫àß™’È°“√‡ª≈’Ë¬π·ª≈ß À√◊Õ

°≈“¬æ—π∏ÿå„π√–¥—∫‡∫ ¢Õß°≈ÿà¡¬’π CYP450 ‡™àπ

CYP2D6, CYP2C9, CYP2C19

·≈–°“√·ª≈º≈°“√μ√«®‡¿ —™æ—π∏ÿ»“ μ√å

®—¥μ—ÈßÀπà«¬ß“π°≈“ß¢÷Èπ ‡æ◊ËÕ π—∫ πÿπß“π

«‘®—¬‡¿ —™æ—π∏ÿ»“ μ√å¢Õß‚§√ß°“√¬àÕ¬ ‚¥¬·∫àßÕÕ°

‡ªìπ “¡ à«πμ“¡¿“√–ß“π¥—ßπ’È

Core facility I: DNA, Cell & Clinical databank

‡ªìπÀπà«¬ß“π°≈“ß¡’Àπâ“∑’Ë®—¥‡°Á∫ ¥’‡ÕÁπ‡Õ

‡´≈≈å ¢âÕ¡Ÿ≈∑“ß§≈‘π‘° Õ¬à“ß‡ªìπ√–∫∫ ‡æ◊ËÕπ”‰ª„™â

°—∫ß“π Genome Wide Association Studies (GWAS)

ª√–°Õ∫¥â«¬



Thai J. Genet. 2008, 1(2) : 76 › 92 « —πμå ®—π∑√“∑‘μ¬å82

√—°…“‚√§‡æ◊ËÕ„ÀâºŸâªÉ«¬¡’ ÿ¢¿“æ√à“ß°“¬∑’Ë¥’¢÷Èπ ª√–°Õ∫

¥â«¬

1. Àπà«¬«‘‡§√“–Àå¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡√–¥—∫

®’‚π¡∑’Ë‰¥â®“° Genome Wide Association Studies

(GWAS)

2. Àπà«¬«‘‡§√“–Àå¢âÕ¡Ÿ≈§«“¡À≈“°À≈“¬

∑“ßæ—π∏ÿ°√√¡¥â«¬‚ª√·°√¡ R ´÷Ëß “¡“√∂ª√–¡«≈

∫π cluster computers ‰¥â

3. Àπà«¬æ—≤π“√–∫∫ Bioinformatics

workflow μà“ßÊ ∑’Ëπ”¡“„™â„πß“π‡¿ —™æ—π∏ÿ»“ μ√å

‡æ◊ËÕ≈¥‡«≈“·≈–¢—ÈπμÕπ°“√«‘‡§√“–Àåº≈∑’Ë‰¥â ®“°

ß“π«‘®—¬‡¿ —™æ—π∏ÿ»“ μ√å ‡™àπ GWAS

4. À πà « ¬ æ— ≤ π “ ‚ ª √ · ° √ ¡ ª √ – ¬ÿ ° μå

TherapyEdge/Viroscore ÷́Ëß„™â‡∑§‚π‚≈¬’™’« “√

 π‡∑»-‡¿ —™æ—π∏ÿ»“ μ√å ™à«¬„Àâ·æ∑¬åª√—∫‡ª≈’Ë¬π

¬“·≈–√—°…“ºŸâμ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ ·≈–§π‰¢â‚√§‡Õ¥ å‰¥â

Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ

1. √–∫∫·¬° °—¥¥’‡ÕÁπ‡ÕÕ—μ‚π¡—μ‘

2. √–∫∫ software „π°“√∑” annonimization

·¬°¢âÕ¡Ÿ≈ à«πμ—«¢ÕßºŸâªÉ«¬®“°¢âÕ¡Ÿ≈∑“ß§≈‘π‘§

3. √–∫∫®—¥‡°Á∫¥’‡ÕÁπ‡Õ·∫∫·Àâß ´÷Ëß‡ªìπ°“√

®—¥‡°Á∫√–¬–¬“«  “¡“√∂®—¥‡°Á∫‰¥âπ“π¡“°°«à“ 50 ªï

4. √–∫∫®—¥‡°Á∫¥’‡ÕÁπ‡Õ√–¬– —Èπ∑’Ë 4 °C ·≈–

√–∫∫®—¥‡°Á∫‡´≈≈åÕÿ≥À¿Ÿ¡‘μË”°«à“ -180 °C

5. √–∫∫®’‚π‰∑ªá π‘ª·≈–μ√«®«—¥°“√

· ¥ßÕÕ°¢Õß¬’π‚¥¬ real-time PCR

6. Àπà«¬‡μ√’¬¡·≈–®—¥ àß High Quality DNA

‰ª∑” GWAS ∑’Ë ∂“∫—π RIKEN ¿“¬„μâ§«“¡√à«¡¡◊Õ

√–À«à“ß√—∞∫“≈≠’ËªÿÉπ·≈–√—∞∫“≈‰∑¬ºà“π‚√ßæ¬“∫“≈

√“¡“∏‘∫¥’ ¡À“«‘∑¬“≈—¬¡À‘¥≈ °√¡«‘∑¬“»“ μ√å°“√

·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢ ·≈– TCELS

Core facility II: Translational Bioinformatics

‡ªìπÀπà«¬ß“π°≈“ß∑’Ë„™â‡∑§‚π‚≈¬’™’« “√

 π‡∑» ¡“ª√–¬ÿ°μå„™â™à«¬¥â“π°“√μ√«®«‘π‘®©—¬ ·≈–
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5. Àπà«¬æ—≤π“‚ª√·°√¡ª√–¬ÿ°μå PGx

Interpretater  ”À√—∫·ª≈º≈®“°¢âÕ¡Ÿ≈°“√μ√«®¥’‡ÕÁπ‡Õ

(®’‚π‰∑ªá) «à“·æ∑¬å§«√„™â¬“μ—«π’È°—∫ºŸâªÉ«¬√“¬π’È‰¥â

À√◊Õ‰¡à ·≈–§«√„™â„πª√‘¡“≥‡∑à“„¥

6. Àπà«¬æ—≤π“·≈– update ∞“π¢âÕ¡Ÿ≈ SNP

¢Õßª√–™“°√‰∑¬∑’Ë‰¥â¢âÕ¡Ÿ≈®“°°“√∑” GWAS

Core facility III: PGx testing & knowledge for

public

‡ªì πÀπà «¬ß “π°≈“ß∑’Ë „Àâ∫√‘ ° “√μ√«®

pharmacogenetic testing ®“° ‘Ëß àßμ√«®∑—Ë«ª√–‡∑»

‚¥¬‡πâπ∑’Ë°“√μ√«®¥’‡ÕÁπ‡Õ ·≈–Õ“√å‡ÕÁπ‡Õ ‡ªìπÀ≈—°

√«¡∑—Èß¥”‡π‘π°“√ª√–™“ —¡æ—π∏å‡™‘ß√ÿ° „Àâπ—°«‘®—¬

·≈–ª√–™“™π∑—Ë«‰ªμ√–Àπ—°∂÷ß§«“¡ ”§Ì≠ ·≈–

§«“¡®”‡ªìπ∑’Ë®–μâÕßπ”‡¿ —™æ—π∏å»“ μ√å¡“ª√–¬ÿ°μå„™â

‡æ◊ËÕ≈¥§à“„™â®à“¬¥â“π “∏“√≥ ÿ¢¢Õßª√–‡∑» „π√Ÿª

¢Õß°“√®—¥ª√–™ÿ¡·≈– —¡¡π“‡™‘ßªØ‘∫—μ‘°“√‡¿ —™

æ—π∏ÿ»“ μ√åÕ¬à“ßμàÕ‡π◊ËÕß ª√–°Õ∫¥â«¬

1. °“√„™â real-time PCR  ”À√—∫ medium-

low throughput SNP genotyping ·≈– μ√«®«—¥ gene

expression ¥â«¬ TaqMan probe

2. °“√„™â automated DNA sequencer &

fragment analysis «‘‡§√“–Àå SNP genotyping, DNA

deletion & duplication ∫π¥’‡ÕÁπ‡Õ “¬ —Èπ¥â«¬‡∑§π‘§

pyrosequencing ·≈–∫π¥’‡ÕÁπ‡Õ “¬¬“«¥â«¬‡∑§π‘§

cycle sequencing

3. °“√„™â microarray/Labchip  ”À√—∫

medium-low throughput SNP genotyping & gene

expression ‚¥¬„™â semiconductor-based microarray

·≈–°“√„™â Labchip „π°“√∑” SNP genotyping,

DNA deletion & duplication detection ®“°‡≈◊Õ¥

‚¥¬μ√ß

4. º≈‘μÀπ—ß ◊Õ‡≈à¡·√°™◊ËÕ ç°“√‡æ‘Ë¡

ª√– ‘∑∏‘¿“æ°“√√—°…“ºŸâμ‘¥‡™◊ÈÕ‰«√— ‡Õ™‰Õ«’¥â«¬

‡∑§‚π‚≈¬’ Õ≥Ÿ™’««‘∑¬“ ™’« “√ π‡∑» ·≈– ‡¿ —™

æ—π∏ÿ»“ μ√åé
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5. °“√ √â“ß pharmacogenomics homepage

‡æ◊ËÕ„ÀâºŸâ∑’Ë π„® “¡“√∂‡¢â“∂÷ß¢âÕ¡Ÿ≈μà“ßÊ¢Õß‚§√ß°“√

6. · ¥ßº≈ß“π«‘®—¬¢Õß‚§√ß°“√∑’Ë‰¥â√—∫

°“√μ’æ‘¡æå„π«“√ “√«‘™“°“√μà“ßª√–‡∑»

7. ®—¥ —¡¡π“‡™‘ßªØ‘∫—μ‘°“√‡¿ —™æ—π∏ÿ»“ μ√å

™ÿ¥‚§√ß°“√‡¿ —™æ—π∏ÿ»“ μ√å∑’Ë TCELS „Àâ°“√

 π—∫ πÿπ

1. ‚§√ß°“√‡¿ —™æ—π∏ÿ»“ μ√å¬“μâ“π‰«√— ‡Õ™

‰Õ«’ nevirapine (viramune)

¬“μâ“π‰«√—  nevirapine ‡ªìπ¬“μâ“π‰«√— ∑’Ë„™â

√—°…“ºŸâªÉ«¬ ∑’Ëμ‘¥‡™◊ÈÕ‰«√— ‡Õ™‰Õ«’Õ¬à“ß·æ√àÀ≈“¬„π

ª√–‡∑»‰∑¬ ‡π◊ËÕß®“°ª√– ‘∑∏‘¿“æ¢Õß¬“·≈–√“§“

Õ—π¬àÕ¡‡¬“«å Õ¬à“ß‰√°Áμ“¡ 15-20 % ¢ÕßºŸâªÉ«¬∑’Ë‰¥â

√—∫¬“‡°‘¥º≈¢â“ß‡§’¬ßº◊Ëπ§—π μ—Èß·μà™π‘¥‰¡à√ÿπ·√ß∂÷ß

¢—Èπ√ÿπ·√ß (Ananworanich et al., 2005) ¥—ßπ—Èπ„πªï

æ.». 2549-2550 º». æ≠. »»‘‚ ¿‘≥ ‡°’¬√μ‘∫Ÿ√≥°ÿ≈

·≈– √». πæ.  ¡π÷°  —ß¶“πÿ¿“æ §≥–·æ∑¬»“ μ√å

‚√ßæ¬“∫“≈√“¡“∏‘∫¥’ ¡À“«‘∑¬“≈—¬¡À‘¥≈ ‰¥â‡°Á∫

μ—«Õ¬à“ß¥’‡ÕÁπ‡Õ ·≈–¢âÕ¡Ÿ≈∑“ß§≈‘π‘°„πºŸâªÉ«¬∑’Ë‰¥â

√—∫¬“μâ“π‰«√—  nevirapine ·≈–‡º¬·æ√àº≈ß“π«‘®—¬

„π«“√ “√ Current HIV Research 2008 √«¡∑—Èß‰¥â

√à«¡¡◊Õ°—∫ √». πæ. «√æ®πå μ—πμ‘»‘√‘«—≤πå §≥–

·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ (Õß§√—°…å)

·≈– πæ. «’√–«—≤πå ¡‚π ÿ∑∏‘ ß“πÕ“¬ÿ√°√√¡

 ∂“∫—π∫”√“…Ø√åπ√“¥Ÿ√ „π°“√‡°Á∫μ—«Õ¬à“ß¥’‡ÕÁπ‡Õ

·≈–¢âÕ¡Ÿ≈∑“ß§≈‘π‘°‡æ‘Ë¡‡μ‘¡ ‡æ◊ËÕ„™â„π°“√»÷°…“

æ—π∏ÿ°√√¡√–¥—∫®’‚π¡

®“°π—Èπ„πªï æ.». 2550 ∑æ≠.  √π—π∑√å

®—π∑√“ß»ÿ π—°»÷°…“ª√‘≠≠“‡Õ° ¿“§«‘™“æ¬“∏‘«‘∑¬“

§≥–·æ∑¬»“ μ√å √æ. √“¡“∏‘∫¥’ ‰¥â√—∫∑ÿπ«‘®—¬æ—π∏ÿ

°√√¡√–¥—∫®’‚π¡ ¿“¬„μâ§«“¡√à«¡¡◊Õ√–À«à“ß

√—∞∫“≈‰∑¬·≈–≠’ËªÿÉπ ®π “¡“√∂∫àß™’È genomics marker

∑’Ë„™â§—¥°√ÕßºŸâªÉ«¬∑’Ë¡’¿“«–·æâ¬“‰¥â ¢≥–π’ÈÕ¬Ÿà„π

√–À«à“ß°“√¢Õ®¥ ‘∑∏‘∫—μ√ ·≈–„πªï 2551-2553 ®–

¥”‡π‘π°“√»÷°…“∑“ß§≈‘π‘° ‡æ◊ËÕ¬◊π¬—πº≈°“√„™â

genomics marker„π°“√§—¥°√ÕßºŸâ·æâ¬“ nevirapine

2. ‚§√ß°“√‡¿ —™æ—π∏ÿ»“ μ√å¢Õß¬“μâ“π

¡–‡√Áß fluorouracil

‰¥â¥”‡π‘π°“√‡°Á∫μ—«Õ¬à“ß¥’‡ÕÁπ‡Õ·≈–¢âÕ¡Ÿ≈∑“ß

§≈‘π‘° ‡æ◊ËÕ§âπÀ“μ”·Àπàß genomics marker „π

ª√–™“°√‰∑¬ ∑’Ë —¡æ—π∏å°—∫°“√≈¥≈ß¢Õß‡¡Á¥‡≈◊Õ¥

¢“«„πºŸâªÉ«¬∑’Ë‰¥â¬“μâ“π¡–‡√Áß fluorouracil ºŸâ«‘®—¬

À≈—°§◊Õ º». πæ. ‡Õ°¿æ  ‘√–™—¬π—π∑å §≥–

·æ∑¬»“ μ√å ‚√ßæ¬“∫“≈√“¡“∏‘∫¥’ ¡À“«‘∑¬“≈—¬¡À‘¥≈

3. ‚§√ß°“√‡¿ —™æ—π∏ÿ»“ μ√å¢Õß¬“√—°…“

≈Ÿ§’‡¡’¬‡©’¬∫æ≈—π„π‡¥Á°

‰¥â»÷°…“§«“¡ —¡æ—π∏å¢Õßº≈∑“ßæ—π∏ÿ°√√¡

μàÕ°“√¥”‡π‘π‰ª¢Õß‚√§‡∫“À«“π „πºŸâªÉ«¬≈Ÿ§’‡¡’¬

‡©’¬∫æ≈—π„π‡¥Á° ∑’Ë‰¥â¬“ L-asperaginase æ∫¬’π∑’Ë

‡°’Ë¬«¢âÕß°—∫°“√ regeneration ¢Õß‡´≈≈å‡∫μâ“„πμ—∫

ÕàÕπ∫“ßμ”·Àπàß ∑’Ë¡’§«“¡ —¡æ—π∏å°—∫º≈¢â“ß‡§’¬ß

®“°¬“ ·≈–®–»÷°…“æ—π∏ÿ°√√¡√–¥—∫®’‚π¡ ¿“¬„μâ

§«“¡√à«¡¡◊Õ√–À«à“ß√—∞∫“≈‰∑¬·≈–≠’ËªÿÉπ ‡æ◊ËÕ§âπÀ“

μ”·Àπàßæ—π∏ÿ°√√¡∑’Ë ‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥¿“«–ÀŸ

Àπ«°®“°¬“μâ“π¡–‡√Áß (Pakakasama et al., 2007)

¥”‡π‘π‚§√ß°“√‚¥¬ √». πæ.  ÿ√‡¥™ Àß åÕ‘ß §≥–

·æ∑¬»“ μ√å ‚√ßæ¬“∫“≈√“¡“∏‘∫¥’ ¡À“«‘∑¬“≈—¬¡À‘¥≈

4. ‚§√ß°“√‡¿ —™æ—π∏ÿ»“ μ√å¢Õß∏“≈— ´’‡¡’¬

‰¥â¥”‡π‘π°“√‡°Á∫μ—«Õ¬à“ß¥’‡ÕÁπ‡Õ·≈–¢âÕ¡Ÿ≈∑“ß

§≈‘π‘° „πºŸâªÉ«¬‚√§‡≈◊Õ¥®“ß∏“≈— ´’‡¡’¬ ‡æ◊ËÕ»÷°…“

æ—π∏ÿ°√√¡ ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√μÕ∫ πÕß·≈–º≈¢â“ß

‡§’¬ß¢Õß¬“ 2 ™π‘¥‰¥â·°à hydroxyurea ·≈– ¬“¢—∫

‡À≈Á° deferiprone (L1) ‚¥¬ L1 ∂◊Õ‡ªìπ¬“¢—∫∏“μÿ

‡À≈Á°™π‘¥√—∫ª√–∑“π ∑’Ë∑“ßÕß§å°“√‡¿ —™°√√¡·Ààß

ª√–‡∑»‰∑¬ “¡“√∂º≈‘μ‰¥â‡Õß ¥”‡π‘π‚§√ß°“√‚¥¬

√». πæ. ∏—π¬™—¬  ÿ√– §≥–·æ∑¬»“ μ√å ‚√ßæ¬“∫“≈

√“¡“∏‘∫¥’ ¡À“«‘∑¬“≈—¬¡À‘¥≈

5. ‚§√ß°“√‡¿ —™æ—π∏ÿ»“ μ√å¢Õß¬“„π°≈ÿà¡

Severe cutaneous adverse reactions (SCAR); drug

hypersensitivity syndrome, Stevens-Johnson

syndrome ·≈– toxic epidermal necrolysis
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‚§√ß°“√π’È¡’‡ªÑ“À¡“¬„π°“√º≈‘μ™ÿ¥μ√«®

«‘π‘®©—¬¥’‡ÕÁπ‡Õ°àÕπ°“√„™â¬“ ∑’Ë¡’√“¬ß“π§«“¡

 —¡æ—π∏å√–À«à“ßÕ“°“√·æâ¬“ ·≈–¬’π HLA B ‚¥¬

‡©æ“– μ”·Àπàß HLA B*1502 ∑’ËÕß§å°√Õ“À“√·≈–

¬“ª√–‡∑» À√—∞Õ‡¡√‘°“ ·π–π”„Àâμ√«®À“°àÕπ°“√

„™â¬“ carbamazepine „πª√–™“°√‡™◊ÈÕ “¬‡Õ‡™’¬ (http:/

/www.fda .gov /cder /d rug / In foShee t s /HCP/

carbamazepineHCP.htm) ‚¥¬‰¥â√—∫°“√ π—∫ πÿπ

μ—«Õ¬à“ßæ—π∏ÿ°√√¡·≈–¢âÕ¡Ÿ≈∑“ß§≈‘π‘°®“° æ≠. ∑‘™“

≈‘È¡ ÿ«√√≥ πæ. « ÿ °”™—¬‡ ∂’¬√ ·≈– √». πæ.  ¡π÷°

 —ß¶“πÿ¿“æ §≥–·æ∑¬»“ μ√å ‚√ßæ¬“∫“≈√“¡“∏‘∫¥’

¡À“«‘∑¬“≈—¬¡À‘¥≈

6. ‚§√ß°“√»÷°…“∑“ß‡¿ —™æ—π∏ÿ»“ μ√å™π‘¥

∑—Èß®’‚π¡ μàÕ¿“«–¥◊ÈÕμàÕ¬“μâ“π‡°√Á¥‡≈◊Õ¥·Õ ‰æ√‘π

·≈–°“√°≈—∫‡ªìπ´È”„πºŸâªÉ«¬∑’Ë ‡ ’Ë¬ßμàÕ¿“«–‚√§

À≈Õ¥‡≈◊Õ¥À—«„®μ’∫

√». æ≠. «—≈¬“ ®ß‡®√‘≠ª√–‡ √‘∞ §≥–

·æ∑¬»“ μ√å ‚√ßæ¬“∫“≈√“¡“∏‘∫¥’ ¡À“«‘∑¬“≈—¬¡À‘¥≈

‡√‘Ë¡»÷°…“æ—π∏ÿ°√√¡√–¥—∫®’‚π¡ ¿“¬„μâ§«“¡√à«¡¡◊Õ

√–À«à“ß√—∞∫“≈‰∑¬·≈–≠’ËªÿÉπ ‡æ◊ËÕ§âπÀ“μ”·Àπàß

æ—π∏ÿ°√√¡ ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥¿“«–‡ âπ‡≈◊Õ¥μ’∫

´È”„πºŸâªÉ«¬‚√§√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥

º≈ß“π·≈–Õß§å§«“¡√Ÿâ

1. Bio Bank/DNA Bank

∏π“§“√¥’‡ÕÁπ‡Õ¡’∫√‘°“√ °—¥ ®—¥‡°Á∫ √—°…“ ‡´≈≈å

·≈–¥’‡ÕÁπ‡Õ ®“°μ—«Õ¬à“ß‡≈◊Õ¥¢ÕßºŸâªÉ«¬ „π√Ÿª·∫∫

μà“ßÊ ‰¥â·°à

ë °“√ °—¥¥’‡ÕÁπ‡Õ®“°μ—«Õ¬à“ß‡≈◊Õ¥ °√–¥“…

°√Õß ·≈–‡´≈≈å

ë EBV transformed lymphoblast culture

®“°μ—«Õ¬à“ß‡≈◊Õ¥¢ÕßºŸâªÉ«¬

ë ‡°Á∫√—°…“‡´≈≈å ¥’‡ÕÁπ‡Õ À√◊Õμ—«Õ¬à“ß‡≈◊Õ¥

®“°ºŸâªÉ«¬∑’Ë ¿“«–μà“ßÊ:

o ‡°Á∫ primary cells À√◊Õ transformed cells

„π∂—ß‰Œ‚¥√‡®π‡À≈«

o ‡°Á∫√—°…“¥’‡ÕÁπ‡Õ „πμŸâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ 4°C

o ‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥·∫∫ dried blood spots

‰«â∫π GenPlate „πμŸâ GenVault ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß

2. SNP Database

¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡ ·∫àß‡ªìπ 2 °≈ÿà¡‰¥â·°à ¢âÕ¡Ÿ≈

æ—π∏ÿ°√√¡∑’Ë‡°’Ë¬«¢âÕß°—∫¬’π¬àÕ¬ ≈“¬¬“®”π«π 1,500

μ”·Àπàß „πª√–™“°√ª°μ‘ 280 √“¬ (Mahasirimongkol

et al., 2006) ·≈–¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡√–¥—∫®’‚π¡ „π

°≈ÿà¡ºŸâμ‘¥‡™◊ÈÕ‡Õ™‰Õ«’∑’Ë„™â¬“μâ“π‰«√— ·≈â«‡°‘¥º◊Ëπ·æâ
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‡∑’¬∫°—∫ºŸâμ‘¥ ‡™◊ÈÕ∑’Ë „™â¬“μâ “π‰«√— ∑’Ë ‰¡à ‡°‘¥º≈

¢â“ß‡§’¬ß„¥Ê ÷́Ëß‡ªìπ¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡√–¥—∫®’‚π¡

„π√“¬∫ÿ§§≈¢Õßª√–™“°√‰∑¬‡ªìπ§√—Èß·√° π”‡ πÕ

„π√Ÿª·∫∫°√“øî° ‚¥¬‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡

√–À«à“ßª√–™“°√‰∑¬ °—∫ª√–™“°√°≈ÿà¡Õ◊Ëπ ÷́Ëß‡ªìπ

¢âÕ¡Ÿ≈ ”§—≠ ”À√—∫°“√»÷°…“«‘®—¬∑“ß‡¿ —™æ—π∏ÿ

»“ μ√å ◊∫‰ª

3. R parallel computing

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡√–¥—∫®’‚π¡

®”‡ªìπμâÕßÕ“»—¬∞“π¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡ ∑’Ëπ—°«‘®—¬®“°

∑—Ë«‚≈°‡¡◊ËÕ§âπæ∫μ”·Àπàßæ—π∏ÿ°√√¡„À¡à ®–¡’°“√

ª√—∫ª√ÿß∞“π¢âÕ¡Ÿ≈ “∏“√≥– „Àâ∑—π ¡—¬Õ¬Ÿàμ≈Õ¥‡«≈“

¥—ßπ—Èπ°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈√–¥—∫®’‚π¡ ´÷Ëß¡’¢âÕ¡Ÿ≈

æ—π∏ÿ°√√¡ª√–¡“≥ 5 · πμ”·Àπàß ®÷ß®”‡ªìπμâÕß
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Õ“»—¬ ‡§√◊Ë Õß¡◊Õ„π°“√ ◊∫§âπ¢âÕ¡Ÿ≈„π√Ÿª·∫∫

bioinformatics workflow ·≈– R parallel computing

∑’Ë “¡“√∂®—¥°“√°—∫‡À¡◊Õß·√à¢âÕ¡Ÿ≈ (datamining)

√–¥—∫‡∑Õ√“‰∫μå ºà“π∑“ßÀπà«¬ª√–¡«≈º≈„π√Ÿª·∫∫

cluster ‡æ◊ËÕ„Àâ°“√ª√–¡«≈º≈‡ªìπ‰ª¥â«¬§«“¡√«¥‡√Á«

≈¥√–¬–‡«≈“„π°“√ª√–¡«≈º≈„π√Ÿª·∫∫‡À¡◊Õß·√à

¢âÕ¡Ÿ≈®“°‡¥◊Õπ‡ªìπ«—π

4. TherapyEdge/Viroscore

 √â“ß TherapyEdge HIV √–∫∫¿“…“‰∑¬ (Thai

edition) ¢÷Èπ¡“‡æ◊ËÕ„™â‡ªìπ√–∫∫∞“π¢âÕ¡Ÿ≈ ·≈–

μ‘¥μ“¡·≈–ª√–¡«≈º≈°“√√—°…“ºŸâμ‘¥‡™◊ÈÕ‡Õ™‰Õ«’¥â«¬

¬“μâ“π‰«√—  „π√–¥—∫‚√ßæ¬“∫“≈ À√◊Õ√–¥—∫Õß§å°√

„π≈—°…≥–¢Õß ◊ËÕÕ‘‡≈§∑√Õπ‘§ å ´÷Ëß¡’°“√ update

¢âÕ¡Ÿ≈Õ¬à“ßμàÕ‡π◊ËÕß À√◊Õ longitudinal electronic patient

records (LEPR) „π√Ÿª·∫∫·¡à¢à“¬/≈Ÿ°¢à“¬ (client-

server) ≈—°…≥–°“√∑”ß“π·∫∫ on line ´÷Ëß·æ∑¬å

 “¡“√∂ªÑÕπ¢âÕ¡Ÿ≈∑“ß§≈‘π‘° À√◊Õ ◊∫§âπ¢âÕ¡Ÿ≈¢Õß

ºŸâμ‘¥‡™◊ÈÕ‡Õ™‰Õ«’·μà≈–√“¬ ‡æ◊ËÕ„™âμ—¥ ‘π„® ª√–°Õ∫

°“√√—°…“ (specific patient record, decision support,

monitoring and reporting system) √«¡‰ª∂÷ßºŸâ

∫√‘À“√À√◊ÕºŸâμ—¥ ‘π„® (decision maker) „π√–¥—∫

Õß§å°√  “¡“√∂«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß§≈‘π‘° À√◊Õ∑“ß

Õ≥Ÿ™’««‘∑¬“°“√¥◊ÈÕ¬“¢ÕßºŸâμ‘¥‡™◊ÈÕ·μà≈–√“¬ À√◊Õ

·μà≈–°≈ÿà¡ ‡æ◊ËÕ„™âª√–°Õ∫°“√μ—¥ ‘π„®‰¥âÕ¬à“ß

 –¥«°·≈–√«¥‡√Á« ºà“π∑“ß‡«Á∫‰´¥å∫πÕ‘π‡μÕ√å‡πÁμ

‚¥¬ “¡“√∂ª√–¬ÿ°μå°—∫°“√μ√«®·∫∫‡«≈“®√‘ß (real-

time) ¢®—¥¢âÕ®”°—¥‡√◊ËÕß‡«≈“·≈– ∂“π∑’Ë √«¡∑—Èß

 “¡“√∂π”¡“™à«¬„π°“√·ª≈º≈°“√¥◊ÈÕ¬“μâ“π‰«√— 

‡Õ™‰Õ«’ ‚¥¬Õ“»—¬√À— æ—π∏ÿ°√√¡¢Õß‰«√— ‡ªìπ input

®“°π—Èπ®–∑”°“√«‘‡§√“–Àå·≈–∑”π“¬º≈°“√¥◊ÈÕ¬“

μâ“π‰«√— ‚¥¬Õ“»—¬ algorithms ∑’Ë∂Ÿ°§‘¥§âπ¢÷Èπ‚¥¬

 ∂“∫—π∑’Ë·μ°μà“ß°—π∂÷ß 6 √Ÿª·∫∫ ‚¥¬√–∫∫π’È‰¥â

∂Ÿ°π”‰ª„™â‡ªìπμ—«·ª√√à«¡ ‡æ◊ËÕÀ“·π«∑“ß°“√√—°…“

∑’Ë‡À¡“– ¡ „Àâ°—∫ºŸâμ‘¥‡™◊ÈÕ‰«√— ‡Õ™‰Õ«’·≈â«°«à“ 36

ª√–‡∑»∑—Ë«‚≈°

¢≥–π’È¡’°“√π”‚ª√·°√¡ TherapyEdge ¡“

„™â„π°“√∫—π∑÷°¢âÕ¡Ÿ≈∑“ß§≈‘π‘°·≈–¢âÕ¡Ÿ≈°“√¥◊ÈÕ¬“

¢Õß‡™◊ÈÕ‡Õ™‰Õ«’ ¿“¬„μâ‚§√ß°“√§«“¡√à«¡¡◊Õ

√–À«à“ß°√¡§«∫§ÿ¡‚√§ °√–∑√«ß “∏“√≥ ÿ¢ ·≈–

TUC (a joint activity of the Ministry of Public Health

of Thailand and the U.S. Centers for Disease Control

and Prevention) ‡æ◊ËÕ‡ΩÑ“√–«—ß°“√¥◊ÈÕ¬“¢Õß‡™◊ÈÕ‰«√— 

‡Õ™‰Õ«’„πª√–™“°√‰∑¬

5. ‚ª√·°√¡«‘‡§√“–Àå¢âÕ¡Ÿ≈‡¿ —™æ—π∏ÿ»“ μ√å

À√◊Õ PGx-Checker

‚ª√·°√¡ PGx-Checker ‡ªìπ‚ª√·°√¡ “√

 π‡∑» ∑’Ë∂Ÿ°ÕÕ°·∫∫¡“‡æ◊ËÕ„™âß“π∑“ß¥â“π‡¿ —™

æ—π∏ÿ»“ μ√å‚¥¬μ√ß  “¡“√∂·∫àß°“√„™âß“π‰¥â‡ªìπ

 “¡ à«π∑’Ë ”§—≠‰¥â·°à °“√»÷°…“„π à«π¢Õß°“√‡°‘¥

ªØ‘°‘√‘¬“μàÕ¬“·μà≈–™π‘¥ (Drug-Drug interaction)

°“√»÷°…“§«“¡ —¡æ—π∏å√–À«à“ß√Ÿª·∫∫æ—π∏ÿ°√√¡

¢Õß°≈ÿà¡ª√–™“°√ °—∫°“√‡≈◊Õ°™π‘¥·≈–¢π“¥¢Õß

¬“∑’Ë‡À¡“– ¡ (Drug-Genetic interaction) ·≈–

 ÿ¥∑â“¬®–‡ªìπ à«π¢Õß∞“π¢âÕ¡Ÿ≈¬“·μà≈–™π‘¥ (Drug

database) ‚¥¬Õâ“ßÕ‘ß®“°¢âÕ¡Ÿ≈™◊ËÕ “¡—≠·≈–™◊ËÕ

∑“ß°“√§â“∑’Ë¡’Õ¬Ÿà„πª√–‡∑»‰∑¬ ‡æ◊ËÕ°“√ ◊∫§âπ

¢âÕ¡Ÿ≈∑’Ë∂Ÿ°μâÕß ‡À¡“– ¡ ·≈–√«¥‡√Á« √Ÿª·∫∫°“√

∑”ß“π¢Õß‚ª√·°√¡®–‡ªìπ≈—°…≥–¢Õß web-based

§◊Õ “¡“√∂≈ß∑–‡∫’¬πÕÕπ‰≈πåºà“π∑“ßÕ‘π‡μÕ√å‡πÁμ

‡æ◊ËÕ‡¢â“‰ª„™âß“π ∑—Èßπ’È‡æ◊ËÕ„Àâ –¥«°„π°“√ update

¢âÕ¡Ÿ≈„Àâ¡’§«“¡∑—π ¡—¬Õ¬Ÿàμ≈Õ¥‡«≈“  ”À√—∫¢âÕ¡Ÿ≈

∑’Ë∂Ÿ°∫√√®ÿÕ¬Ÿà„π‚ª√·°√¡®–¡’°“√· ¥ß à«π¢Õß

‡Õ° “√Õâ“ßÕ‘ß ÷́ËßºŸâ„™âß“π “¡“√∂μ√«® Õ∫§«“¡

∂Ÿ°μâÕß·≈–§«“¡πà“‡™◊ËÕ∂◊Õ¢Õß¢âÕ¡Ÿ≈‰¥â
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6. Pharmacogenetics testing

»Ÿπ¬å«‘‡§√“–Àåæ—π∏ÿ°√√¡ ¡’∫√‘°“√ ”À√—∫°“√

»÷°…“«‘®—¬∑“ßæ—π∏ÿ°√√¡»“ μ√å„π√–¥—∫°≈“ß ‡™àπ

°“√μ√«®À“μ”·Àπàßæ—π∏ÿ°√√¡¥â«¬‡§√◊ËÕß real-time

PCR À√◊Õμ√«®≈”¥—∫‡∫ ¢Õß¥’‡ÕÁπ‡Õ¥â«¬‡§√◊ËÕß

pyrosequencing ‰ª®π∂÷ß∫√‘°“√ ”À√—∫μ√«®§—¥

°√Õßμ”·Àπàß∑“ßæ—π∏ÿ°√√¡ ∑’Ë —¡æ—π∏å°—∫Õ“°“√·æâ

¬“ ‚¥¬ “¡“√∂À¬¥‡≈◊Õ¥≈ß∫π Labchip ‰¥â‚¥¬μ√ß

·≈– “¡“√∂·ª≈º≈‰¥â¿“¬„π 40 π“∑’ ·≈–„π

Õπ“§μ®–¡’∫√‘°“√μ√«®æ—π∏ÿ°√√¡∑’Ë‡°’Ë¬«¢âÕß°—∫¬’π

¬àÕ¬ ≈“¬¬“ ‡æ◊ËÕ„™â‡ªìπ‡§√◊ËÕß¡◊Õ„π°“√ª√—∫¬“„Àâ

‡À¡“– ¡°—∫ºŸâªÉ«¬‡©æ“–√“¬ ‚¥¬¬÷¥μ“¡¢âÕ¡Ÿ≈®’

‚π¡¢Õßª√–™“°√‰∑¬‡ªìπÀ≈—°

7. °“√ª√–‡¡‘πμâπ∑ÿπ-ª√– ‘∑∏‘º≈ (cost

effectiveness)

μâÕß¡’°“√ª√–‡¡‘πμâπ∑ÿπ-ª√– ‘∑∏‘º≈¢Õß

°“√μ√«®¥’‡ÕÁπ‡Õ°àÕπ°“√„Àâ¬“ ‡æ◊ËÕ‡≈’Ë¬ßº≈¢â“ß‡§’¬ß

¢Õß¬“ „πºŸâμ‘¥‡™◊ÈÕ‡Õ™‰Õ«’∑’Ë‰¥â√—∫¬“ nevirapine

 “¡“√∂ √ÿª‰¥â«à“ °“√μ√«®§—¥°√Õß¬’π·æâ¬“°àÕπ

°“√„Àâ¬“  “¡“√∂‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√√—°…“‰¥â

‚¥¬®–¡’§«“¡§ÿâ¡∑ÿπ∂â“°“√μ√«®¥—ß°≈à“«¡’¡Ÿ≈§à“‰¡à‡°‘π

1,270 ∫“∑
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8. °“√ª√–™“ —¡æ—π∏å

∂◊Õ‡ªìπÀπâ“∑’ËÀ≈—°∑’Ë ”§—≠Õ’°ª√–°“√Àπ÷Ëß

¢Õß‚§√ß°“√ „π°“√ ◊ËÕ “√°—∫ª√–™“™π ·≈–ºŸâ¡’

Õ”π“®„π°“√μ—¥ ‘Èπ„®„π¿“§√—∞∫“≈ „Àâμ√–Àπ—°∂÷ß

§«“¡ ”§—≠¢Õß‡¿ —™æ—π∏ÿ»“ μ√å ·≈–º≈ª√–‚¬™πå

∑’Ëª√–™“°√√–¥—∫√“°À≠â“®–‰¥â√—∫ Õ“∑‘ °“√®—¥∑”

Àπ—ß ◊Õ‡¿ —™æ—π∏ÿ»“ μ√å ”À√—∫ª√–™“™π∑—Ë«‰ª

Õà“π‡¢â“„®‰¥âßà“¬ μ—«Õ¬à“ß‡™àπ ç‡¿ —™æ—π∏ÿ»“ μ√å

‡æ◊ËÕ§ÿ≥¿“æ∑’Ë¥’¢÷Èπ¢Õß§π‰∑¬é §«∫§Ÿà‰ª°—∫°“√

º≈‘ μÀπ— ß ◊ Õ ‡¿ — ™æ—π∏ÿ » “ μ√å ”À√—∫·æ∑¬å

∫ÿ§≈“°√∑“ß°“√·æ∑¬å ·≈–π—°«‘®—¬‚¥¬‡©æ“–

‡™àπ ç°“√‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√√—°…“ºŸâμ‘¥‡™◊ÈÕ‰«√— 

‡Õ‰Õ«’ ¥â«¬‡∑§‚π‚≈¬’Õ≥Ÿ™’««‘∑¬“ ™’« “√ π‡∑»

·≈– ‡¿ —™æ—π∏ÿ»“ μ√åé √«¡∑—Èß°“√‡ªî¥‡«ª‰´μå

¢Õß‚§√ß°“√‡¿ —™æ—π∏ÿ»“ μ√å http://pharmagtc.net

·≈–°“√π”º≈ß“π«‘®—¬≈ßμ’æ‘¡æå„π«“√ “√μà“ßª√–‡∑»

§«“¡√à«¡¡◊Õ√–À«à“ßÀπà«¬ß“π

‚§√ß°“√‡¿ —™æ—π∏ÿ»“ μ√å ¿“¬„μâ°“√

 π—∫ πÿπ¢Õß§≥–·æ∑¬»“ μ√å ‚√ßæ¬“∫“≈√“¡“∏‘∫¥’

¡À“«‘∑¬“≈—¬¡À‘¥≈ »Ÿπ¬å§«“¡‡ªìπ‡≈‘»¥â“π™’««‘∑¬“

»“ μ√å¢Õßª√–‡∑»‰∑¬ ‰¥â¡’§«“¡√à«¡¡◊Õ°—∫Õß§å°√

μà“ßÊ ∑—Èß¿“¬„π·≈–¿“¬πÕ°ª√–‡∑» ∑—Èß¿“§√—∞·≈–

‡Õ°™π¡“°¡“¬ ‡π◊ËÕß®“°‰¡à¡’ª√–‡∑»Àπ÷Ëßª√–‡∑»

„¥„π‚≈° ‰¡à«à“®–‡ªìπª√–‡∑»∑’Ëæ—≤π“·≈â«À√◊Õ

°”≈—ßæ—≤π“°Áμ“¡  “¡“√∂¥”‡π‘π°“√»÷°…“«‘®—¬‡¿ —™

æ—π∏ÿ»“ μ√å‰¥â‚¥¬≈”æ—ß ‡π◊ËÕß®“°‡ªìπ°“√«‘®—¬√–¥—∫®’

‚π¡ ®”‡ªìπμâÕßπ”¢âÕ¡Ÿ≈®’‚π¡¢Õßª√–™“°√·μà≈–

‡™◊ÈÕ™“μ‘¡“‡ª√’¬∫‡∑’¬∫°—π ¬“∑’Ë„™â‰¥âº≈¥’„π

ª√–™“°√ à«πÀπ÷Ëß¢Õß‚≈° Õ“®‰¡à‰¥âº≈ À√◊Õ°àÕ„Àâ

‡°‘¥º≈¢â“ß‡§’¬ß∑’Ë√ÿπ·√ß°—∫ª√–™“°√Õ’° à«πÀπ÷Ëß

¢Õß‚≈° ™ÿ¥μ√«®∑“ßæ—π∏ÿ°√√¡‡æ◊ËÕ§—¥°√Õß°“√·æâ

¬“∑’Ë„™â‰¥âº≈„π‡™◊ÈÕ™“μ‘Àπ÷Ëß Õ“®„™â‰¡à‰¥âº≈°—∫Õ’°

‡™◊ÈÕ™“μ‘Àπ÷Ëß ‡π◊ËÕß®“°§«“¡·μ°μà“ßÀ≈“°À≈“¬∑“ß

æ—π∏ÿ°√√¡
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§«“¡√à«¡¡◊Õ∑’Ë‡°‘¥¢÷Èπ¿“¬„μâ‚§√ß°“√¡’¥—ßμàÕ‰ªπ’È

1. »Ÿπ¬å§«“¡‡ªìπ‡≈‘»¥â“π™’««‘∑¬“»“ μ√å

¢Õßª√–‡∑»‰∑¬ ‡ªìπºŸâ π—∫ πÿπ∑ÿπ«‘®—¬ ·≈–„Àâ

§«“¡ π—∫ πÿπÕ◊ËπÊ ‡æ◊ËÕº≈—°¥—π„Àâ‚§√ß°“√‡¿ —™

æ—π∏ÿ»“ μ√å “¡“√∂¥”‡π‘πß“π«‘®—¬μà“ßÊÕÕ° Ÿà¿“§

∏ÿ√°‘®

2.  ∂“∫—π∫”√“»π√“¥Ÿ√ ¡’ à«π√à«¡„π°“√

§—¥‡≈◊Õ°Õ“ “ ¡—§√ ‡¢â“ Ÿà‚§√ß°“√«‘®—¬¬àÕ¬¿“¬„μâ

‚§√ß°“√‡¿ —™æ—π∏ÿ»“ μ√å

3. »Ÿπ¬å°“√·æ∑¬å ¡‡¥Á®æ√–‡∑æ√—μπ√“™ ÿ¥“

 ¬“¡∫√¡√“™°ÿ¡“√’ ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√å«‘‚√≤

ª√– “π¡‘μ√ «‘∑¬“‡¢μÕß§√—°…å ¡’ à«π√à«¡°“√§—¥

‡≈◊Õ°Õ“ “ ¡—§√ ‡¢â“ Ÿà‚§√ß°“√«‘®—¬¬àÕ¬¿“¬„μâ

‚§√ß°“√‡¿ —™æ—π∏ÿ»“ μ√å

4. ‚§√ß°“√ PHPT ¡’ à«π√à«¡„π°“√

 π—∫ πÿπμ—«Õ¬à“ßæ—π∏ÿ°√√¡ ·≈–¢âÕ¡Ÿ≈∑“ß§≈‘π‘°

¢ÕßÕ“ “ ¡—§√ ‡¢â“ Ÿà‚§√ß°“√«‘®—¬¬àÕ¬¿“¬„μâ

‚§√ß°“√‡¿ —™æ—π∏ÿ»“ μ√å

5. °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å °√–∑√«ß

 “∏“√≥ ÿ¢ „Àâ°“√ π—∫ πÿπ∫ÿ§≈“°√¢Õß°√¡«‘∑¬åœ

√à«¡«‘®—¬„π‚§√ß°“√œ ·≈– π—∫ πÿπ‚§√ß°“√¬àÕ¬

¿“¬„μâ‚§√ß°“√‡¿ —™æ—π∏ÿ»“ μ√å „π°“√ àß∫ÿ§≈“°√

‰ªªØ‘∫—μ‘ß“π∑’Ëª√–‡∑»≠’ËªÿÉπ √à«¡°—∫ ∂“∫—π RIKEN

6.  ∂“∫—π RIKEN ª√–‡∑»≠’ªÿÉπ

 π—∫ πÿπ∫ÿ§≈“°√„π‚§√ß°“√œ„Àâ√à«¡ªØ‘∫—μ‘ß“π«‘®—¬

∑’Ëª√–‡∑»≠’ËªÿÉπ‚¥¬‰¡à§‘¥¡Ÿ≈§à“ ∑—Èß¬—ß π—∫ πÿπÕÿª°√≥å

πÈ”¬“ ‡§√◊ËÕß¡◊Õ ·≈–∫ÿ§≈“°√¢Õß ∂“∫—πœ √à«¡„Àâ

§”·π–π”„π°“√¥”‡π‘πß“π«‘®—¬∑“ßÀâÕßªØ‘∫—μ‘°“√

º≈°“√»÷°…“«‘®—¬Õ¬Ÿà„π√–À«à“ß¬◊Ëπ¢Õ√—∫ ‘∑∏‘∫—μ√√à«¡

°—π√–À«à“ßª√–‡∑»‰∑¬·≈–≠’ËªÿÉπ

7. ∫√‘…—∑ Advanced Biological Laboratories

(ABL) ª√–‡∑»≈—°·´¡‡∫‘√å° ‡®â“¢Õßº≈‘μ¿—≥±å

‚ª√·°√¡™’« “√ π‡∑» ‡æ◊ËÕ®—¥‡°Á∫·≈–«‘‡§√“–Àå

¢âÕ¡Ÿ≈ºŸâμ‘¥‡™◊ÈÕ‡Õ™‰Õ«’∑“ß§≈‘π‘° ·≈–º≈μ√«®∑“ß

ÀâÕßªØ‘∫—μ‘°“√ ‡æ◊ËÕ«“ß·ºπ°“√√—°…“‡™◊ÈÕ¥◊ÈÕ¬“Õ¬à“ß

¡’ª√– ‘∑∏‘¿“æ ºà“π∑“ß√–∫∫‡§√◊Õ¢à“¬Õ‘π‡μÕ√å‡πμ

æ√âÕ¡§«“¡ “¡“√∂„π°“√· ¥ß√“¬ß“π ”À√—∫ºŸâ

∫√‘À“√‡æ◊ËÕ‡ΩÑ“√–«—ßªí≠À“‡™◊ÈÕ¥◊ÈÕ¬“„π ∂“π°“√≥å

ªí®®ÿ∫—π (real time) „Àâ “¡“√∂√Õß√—∫°“√∑”ß“π„π

¿“…“‰∑¬

8. °√¡§«∫§ÿ¡‚√§ °√–∑√«ß “∏“√≥ ÿ¢ ·≈–

TUC (a joint activity of the Ministry of Public Health

of Thailand and the U.S. Centers for Disease Control

and Prevention)  π—∫ πÿπ∞“π¢âÕ¡Ÿ≈∑“ß§≈‘π‘°„π

‚§√ß°“√ SL3 ·≈– SL3-GF ‡¢â“ Ÿà‚ª√·°√¡™’« “√

 π‡∑»‡æ◊ËÕ®—¥‡°Á∫·≈–«‘‡§√“–Àå¢âÕ¡Ÿ≈ºŸâμ‘¥‡™◊ÈÕ‡Õ™‰Õ

«’∑“ß§≈‘π‘° ·≈–º≈μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√ ‡æ◊ËÕ‡ΩÑ“

√–«—ß°“√¥◊ÈÕ¬“¢Õß‡™◊ÈÕ‰«√— ‡Õ™‰Õ«’„πª√–™“°√‰∑¬

9. ‚§√ß°“√‡¿ —™æ—π∏ÿ»“ μ√å  π—∫ πÿπ

¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡®”π«π 1,538 μ”·Àπàß¢Õß

ª√–™“°√‰∑¬ ÿ¢¿“æ¥’®”π«π 280 √“¬ „Àâ°—∫∞“π

¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡„π‚§√ß°“√ ThaiSNP ¿“¬„μâ»Ÿπ¬å

æ—π∏ÿ«‘»«°√√¡·≈–‡∑§‚π‚≈¬’™’«¿“æ·Ààß™“μ‘ ·≈–

„™â‡ªìπ¢âÕ¡Ÿ≈„π°“√‡º¬·æ√àº≈ß“π«‘®—¬¢Õß»Ÿπ¬åæ—π∏ÿœ

„π«“√ “√«‘™“°“√π“π“™“μ‘

10. »Ÿπ¬å‰∑¬°√‘¥·Ààß™“μ‘  π—∫ πÿπ„Àâ

‚§√ß°“√‡¿ —™æ—π∏ÿ»“ μ√å π”¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡∑’Ë‰¥â

®“°°“√»÷°…“μ“¡·π«∑“ß Genome Wide Association

Study ¡“«‘‡§√“–ÀåÀ“§«“¡ —¡æ—π∏å¢Õß≈—°…≥–æ—π∏ÿ

°√√¡ °—∫¢âÕ¡Ÿ≈∑“ß§≈‘π‘°¥â«¬‚ª√·°√¡ Taverna

Workflow ºà“π√–∫∫ª√–¡«≈º≈¢Õß‰∑¬°√‘¥ ‡æ◊ËÕ

≈¥√–¬–‡«≈“„π°“√ª√–¡«≈º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

∑“ß ∂‘μ‘

11.  ∂“π’«‘ ®— ¬®’ ‚π¡·≈–™’« “√ π‡∑»

¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å „Àâ§«“¡√à«¡¡◊Õ„π°“√

æ—≤π“‚ª√·°√¡ Taverna Workflow ºà“π√–∫∫

ª√–¡«≈º≈¢Õß‰∑¬°√‘¥

12. §≥–«‘∑¬“»“ μ√å ¡À“«‘∑¬“≈—¬ ß¢≈“

π§√‘π∑√å „Àâ§«“¡√à«¡¡◊Õ„π°“√æ—≤π“‚ª√·°√¡

Taverna Workflow ºà“π√–∫∫ª√–¡«≈º≈¢Õß‰∑¬°√‘¥

13. Mclaugphin-Rotman Centre for Global

Health  π—∫ πÿπ„Àâ‡°‘¥‡§√◊Õ¢à“¬§«“¡√à«¡¡◊Õ„π



91« —πμå ®—π∑√“∑‘μ¬å Thai J. Genet. 2008, 1(2) : 76 › 92

°“√«‘®—¬∑“ß‡¿ —™æ—π∏ÿ»“ μ√å√–À«à“ßª√–‡∑» ·≈–

 àß‡ √‘¡°“√ª√–™“ —¡æ—π∏å°“√«‘®—¬„Àâ‡¢â“∂÷ß°≈ÿà¡

ª√–™“™π

14. Korean PharmacoGenomics Research

Network ®–¡’§«“¡√à«¡¡◊Õ„π°“√¥”‡π‘πß“π«‘®—¬√à«¡

°—π°—∫‚§√ß°“√‡¿ —™æ—π∏ÿ»“ μ√å „π°“√»÷°…“‡¿ —™

æ—π∏ÿ»“ μ√å¢Õß¬’π¬àÕ¬ ≈“¬¬“μà“ßÊ

15. University of Manchester ‡ªìπºŸâæ—≤π“

Taverna Workflow √«¡∑—Èß„Àâ§”·π–π”„π°“√æ—≤π“

Bioinformatics Workflow ·≈–«‘∏’°“√æ—≤π“

Webservices „Àâ°—∫∫ÿ§≈“°√¢Õß‚§√ß°“√

16. University of Maryland School of Medicine

‰¥â∑”°“√»÷°…“∑“ß‡¿ —™æ—π∏ÿ»“ μ√å„π√–¥—∫®’‚π¡

„πºŸâªÉ«¬ ∑’Ë‰¥â√—∫¬“ªÑÕß°—πÀ≈Õ¥‡≈◊Õ¥Õÿ¥μ—π„π

ª√–™“°√º‘«¢“« ÷́Ëß®–¡’§«“¡√à«¡¡◊Õ°—∫‚§√ß°“√

„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈æ—π∏ÿ°√√¡√–¥—∫®’‚π¡ ‡æ◊ËÕ

À“§«“¡ —¡æ—π∏å√–À«à“ß¿“«–À≈Õ¥‡≈◊Õ¥μ’∫´È”„π

ª√–™“°√‡Õ‡™’¬·≈–ª√–™“°√º‘«¢“«

17. International HapMap Project √à«¡¡◊Õ

°—π √â“ß HapMap Genomic Browser ́ ÷Ëß¡’¢âÕ¡Ÿ≈¢Õß

SNP ª√–™“°√‰∑¬√«¡Õ¬Ÿà¥â«¬

18. Boehringer- ingelheim √à«¡¡◊Õ„π

‚§√ß°“√«‘®—¬‚§√ß°“√‡¿ —™æ—π∏ÿ»“ μ√å ¬“μâ“π‰«

√— ‡Õ™‰Õ«’ nevirapine

19. BioInfoGen √à«¡¡◊Õ„π‚§√ß°“√«‘®—¬

Medical Genomics, HL7 compliance

‡Õ° “√Õâ“ßÕ‘ß

« —πμå ®—π∑√“∑‘μ¬å. 2551. °“√‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√

√—°…“ºŸâμ‘¥‡™◊ÈÕ‰«√—  ‡Õ™‰Õ«’¥â«¬‡∑§‚π‚≈¬’ Õ≥Ÿ

™’««‘∑¬“ ™’« “√ π‡∑»·≈–‡¿ —™æ—π∏ÿ»“ μ√å.

∫√‘…—∑ °√“øøî§ Œ—¥ ®”°—¥.

Ananworanich, J., Moor, Z., Siangphoe, U., Chan,

J., Cardiello, P., Duncombe, C., Phanuphak, P.,

Ruxrungtham, K., Lange, J. and Cooper, D.

2005. Incidence and risk factors for rash in Thai

patients randomized to regimens with nevirapine,

efavirenz or both drugs. Aids 19: 185-192.

Daar, A.S. and Singer, P.A. 2005. Pharmacogenetics

and geographical ancestry: implications for drug

development and global health. Nat Rev Genet

6: 241-246.

Gurwitz, J.H., Field, T.S., Avorn, J., McCormick, D.,

Jain, S., Eckler, M., Benser, M., Edmondson,

A.C. and Bates, D.W. 2000. Incidence and

preventability of adverse drug events in nursing

homes. Am J Med 109: 87-94.

Havlir, D., Cheeseman, S.H., Mclaughlin, M.,

Murphy, R., Erice, A., Spector, S.A., Greenough,

T.C., Sullivan, J.L., Hall, D., Myers, M.,

Lamson, M. and Richman, D.D. 1995. High-

dose nevirapine: safety, pharmacokinetics, and

antiviral effect in patients with human

immunodeficiency virus infection. J Infect Dis

171: 537-545.

Johnson, J.A. and Bootman, J.L. 1995. Drug-related

morbidity and mortality. A cost-of-illness model.

Arch Intern Med 155: 1949-1956.

Lazarou, J., Pomeranz, B.H. and Corey, P.N. 1998.

Incidence of adverse drug reactions in hospitalized

patients: a meta-analysis of prospective studies.

Jama 279: 1200-1205.

Leape, L.L., Brennan, T.A., Laird, N., Lawthers,

A.G., Localio, A.R., Barnes, B.A., Hebert, L.,

Newhouse, J.P., Weiler, P.C. and Hiatt, H.

1991. The nature of adverse events in hospitalized

patients. Results of the Harvard Medical Practice

Study II. N Engl J Med 324: 377-384.

Mahasirimongkol, S., Chantratita, W., Promso, S.,

Pasomsab, E., Jinawath, N., Jongjaroenprasert,

W., Lulitanond, V., Krittayapoositpot, P.,

Tongsima, S., Sawanpanyalert, P., Kamatani,

N., Nakamura, Y. and Sura, T. 2006. Similarity



Thai J. Genet. 2008, 1(2) : 76 › 92 « —πμå ®—π∑√“∑‘μ¬å92

of the allele frequency and linkage disequilibrium

pattern of single nucleotide polymorphisms in

drug-related gene loci between Thai and Northern

East Asian populations: implications for tagging

SNP selection in Thais. J Hum Genet 51: 896-

904.

Pakakasama, S., Sirirat, T., Kanchanachumpol, S.,

Udomsubpayakul, U., Mahasirimongkol, S.,

Kitpoka, P., Thithapandha, A. and Hongeng, S.

2007. Genetic polymorphisms and haplotypes

of DNA repair genes in childhood acute

lymphoblastic leukemia. Pediatr Blood Cancer

48: 16-20.

Phanuphak, N., Apornpong, T., Teeratakulpisarn, S.,

Chaithongwongwatthana, S., Taweepolcharoen,

C., Mangclaviraj, S., Limpongsanurak, S.,

Jadwattanakul, T., Eiamapichart, P., Luesomboon,

W., Apisarnthanarak, A., Kamudhamas, A.,

Tangsathapornpong, A., Vitavasiri, C.,

Singhakowinta, N., Attakornwattana, V.,

Kriengsinyot, R., Methajittiphun, P., Chunloy,

K., Preetiyathorn, W., Aumchantr, T., Toro, P.,

Abrams, E.J., El-Sadr, W. and Phanuphak, P.

2007. Nevirapine-associated toxicity in HIV-

infected Thai men and women, including

pregnant women. HIV Med 8: 357-366.


