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§”™’È·®ß°“√ àß‡√◊ËÕßæ‘¡æå

∫∑§«“¡∑’Ë‰¥â√—∫°“√æ‘®“√≥“„Àâµ’æ‘¡æå„π«“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈ ª√–°Õ∫¥â«¬ ∫∑π‘æπ∏åµâπ©∫—∫ (original research ar-
ticles), ∫∑§«“¡ª√‘∑—»πå (review article), ∫∑§«“¡æ‘…«‘∑¬“, ∫∑§«“¡ medication safety, ∫∑§«“¡°“√»÷°…“µàÕ‡π◊ËÕß (con-
tinuing pharmaceutical education; CPE) æ‘¡æå¥â«¬ Microsoft Word „™â font Cordia New ¢π“¥ 14 ·≈–æ‘¡æå‡ªìπ§Õ≈—¡πå
‡¥’¬«
1. ™π‘¥¢Õß∫∑§«“¡

1.1. π‘æπ∏åµâπ©∫—∫: ‡ªìπ∫∑§«“¡º≈ß“π«‘®—¬ À√◊Õ π«—µ°√√¡ ∑’Ë¥”‡π‘π°“√Õ¬à“ß¡’·∫∫·ºπ ·≈–‰¥âºà“π°“√√—∫√Õß®√‘¬∏√√¡°“√«‘®—¬
§«“¡¬“«∑—Èß∫∑§«“¡ª√–¡“≥ 12 Àπâ“æ‘¡æå°√–¥“… A4 √Ÿª·∫∫¢Õß∫∑§«“¡ª√–°Õ∫¥â«¬:-
- ∫∑§—¥¬àÕ ∑—Èß¿“…“‰∑¬·≈–¿“…“Õ—ß°ƒ… æ√âÕ¡§” ”§—≠·≈– keywords ª√–°Õ∫¥â«¬À—«¢âÕ¬àÕ¬ ‰¥â·°à §«“¡‡ªìπ¡“

«—µ∂ÿª√– ß§å «‘∏’«‘®—¬ º≈°“√«‘®—¬  √ÿªº≈
- ‡π◊ÈÕ‡√◊ËÕß ª√–°Õ∫¥â«¬ ∫∑π” «—µ∂ÿª√– ß§å «‘∏’«‘®—¬ º≈°“√«‘®—¬/∑¥≈Õß «‘®“√≥åº≈/Õ¿‘ª√“¬º≈  √ÿªº≈°“√«‘®—¬ ·≈–

¢âÕ‡ πÕ·π– (∂â“¡’)
- ‡Õ° “√Õâ“ßÕ‘ß „™â·∫∫ Vancouver
- °‘µµ‘°√√¡ª√–°“» ·≈– °“√‡ªî¥‡º¬™◊ËÕºŸâ„Àâ∑ÿπ«‘®—¬ (∂â“¡’)

1.2. ∫∑§«“¡ª√‘∑—»πå: ‡ªìπ∫∑§«“¡‡°’Ë¬«°—∫¬“∑’Ë‡√’¬∫‡√’¬ß®“°°“√√«∫√«¡§«“¡√Ÿâ∑“ß«‘™“°“√À√◊Õß“π«‘®—¬ ·≈â«π”¡“Õ∏‘∫“¬
‚¥¬ºà“π°“√«‘‡§√“–Àå ·≈–  —ß‡§√“–Àå ¢÷Èπ §«“¡¬“«∑—Èß∫∑§«“¡ª√–¡“≥ 8 Àπâ“æ‘¡æå°√–¥“… A4 √Ÿª·∫∫¢Õß∫∑§«“¡
ª√–°Õ∫¥â«¬:-
- ∫∑π” ª√–°Õ∫¥â«¬ ¢âÕ¡Ÿ≈‡√◊ËÕß‚√§  “‡Àµÿ¢Õß‚√§ Õ“°“√¢Õß‚√§ °“√√—°…“ ¢âÕ®”°—¥¢Õß¬“∑’Ë¡’Õ¬Ÿà ·π«§‘¥„π°“√æ—≤π“¬“

‡ªìπµâπ
- ‡π◊ÈÕ‡√◊ËÕß ª√–°Õ∫¥â«¬ ¢âÕ¡Ÿ≈∑—Ë«‰ª (™◊ËÕ “¡—≠ ™◊ËÕ°“√§â“ ºŸâ·∑π®”Àπà“¬ ™◊ËÕ∑“ß‡§¡’  Ÿµ√‚¡‡≈°ÿ≈ √Ÿª·∫∫¬“) ‡¿ —™-

æ≈»“ µ√å (°≈‰°°“√ÕÕ°ƒ∑∏‘Ï ·≈– º≈µàÕ√–∫∫¢Õß√à“ß°“¬) ‡¿ —™®≈π»“ µ√å (°“√¥Ÿ¥´÷¡¬“ °“√°√–®“¬¬“ °“√
‡ª≈’Ë¬π ¿“æ¬“ °“√°”®—¥¬“) ªØ‘°‘√‘¬“√–À«à“ß¬“ °“√»÷°…“∑“ß§≈‘π‘° §”·π–π”°“√„™â¬“µ“¡·π«∑“ß°“√√—°…“
Õ“°“√‰¡àæ÷ßª√– ß§å·≈–§«“¡‡ªìπæ‘… ¢âÕ∫àß„™â ¢π“¥¬“·≈–«‘∏’°“√„Àâ¬“ ¢âÕÀâ“¡„™â °“√„™â¬“„π‡¥Á°  µ√’µ—Èß§√√¿å·≈–
„Àâπ¡∫ÿµ√ ‡ªìπµâπ

- ∫∑ √ÿª
- ‡Õ° “√Õâ“ßÕ‘ß „™â·∫∫ Vancouver

1.3. ∫∑§«“¡æ‘…«‘∑¬“: ‡ªìπ∫∑§«“¡§«“¡√Ÿâ·≈–ª√– ∫°“√≥å°“√¥Ÿ·≈ºŸâªÉ«¬À√◊Õ·°âªí≠À“∑“ßæ‘…«‘∑¬“¢Õß¬“À√◊Õ “√æ‘…
À√◊Õæ‘…∑’Ë‡°‘¥®“° —µ«åÀ√◊Õæ◊™ √Ÿª·∫∫¢Õß∫∑§«“¡ª√–°Õ∫¥â«¬:-
- ∫∑π” ª√–°Õ∫¥â«¬ §«“¡√Ÿâ‡√◊ËÕß “√æ‘… (¬“  —µ«åæ‘… æ◊™æ‘… ‡ªìπµâπ) Õ“°“√æ‘… ·≈–/À√◊Õ °≈‰°°“√‡°‘¥Õ“°“√π—Èπ

µ“¡À≈—°°“√∑“ß‡¿ —™«‘∑¬“
- ‡π◊ÈÕ‡√◊ËÕß ª√–°Õ∫¥â«¬ ‡Àµÿ°“√≥å∑’Ë· ¥ß∂÷ß§«“¡‡ªìπæ‘…∑’Ë‡°‘¥¢÷Èπ √«¡∑—Èß°√≥’ºŸâªÉ«¬ ª√–«—µ‘§«“¡‡®Á∫ªÉ«¬ ª√–«—µ‘°“√

„™â¬“ ª√–«—µ‘°“√‰¥â√—∫ “√æ‘… ·≈– Õ“°“√∑’Ë· ¥ß∂÷ß§«“¡‡ªìπæ‘… µ≈Õ¥®π°“√·°âæ‘… ·≈–/À√◊Õ°“√®—¥°“√·°â‰¢
- ∫∑ √ÿª
- ‡Õ° “√Õâ“ßÕ‘ß „™â·∫∫ Vancouver

1.4. ∫∑§«“¡ Medication Safety: ‡ªìπ∫∑§«“¡§«“¡√Ÿâ·≈–ª√– ∫°“√≥å°“√¥Ÿ·≈ºŸâªÉ«¬À√◊Õ·°âªí≠À“∑“ß¬“∑’Ë‡°’Ë¬«¢âÕß°—∫
Medication Safety √Ÿª·∫∫¢Õß∫∑§«“¡ª√–°Õ∫¥â«¬:-
- ∫∑π” ª√–°Õ∫¥â«¬ §«“¡√Ÿâ‡√◊ËÕß¬“ Õ“°“√∑’Ë· ¥ß∂÷ß§«“¡‰¡àª≈Õ¥¿—¬∑’Ë‡°‘¥®“°°“√„™â¬“ ·≈–/À√◊Õ °≈‰°°“√‡°‘¥Õ“°“√π—Èπ

µ“¡À≈—°°“√∑“ß‡¿ —™«‘∑¬“



- ‡π◊ÈÕ‡√◊ËÕß ª√–°Õ∫¥â«¬ ‡Àµÿ°“√≥å∑’Ë· ¥ß∂÷ß§«“¡‰¡àª≈Õ¥¿—¬∑’Ë‡°‘¥®“°°“√„™â¬“∑’Ë‡°‘¥¢÷Èπ √«¡∑—Èß°√≥’ºŸâªÉ«¬ ª√–«—µ‘
§«“¡‡®Á∫ªÉ«¬ ª√–«—µ‘°“√„™â¬“ ·≈– Õ“°“√∑’Ë· ¥ß∂÷ß§«“¡‰¡àª≈Õ¥¿—¬∑’Ë‡°‘¥®“°°“√„™â¬“π—Èπ µ≈Õ¥®π°“√®—¥°“√·°â‰¢
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1.5. ∫∑§«“¡°“√»÷°…“µàÕ‡π◊ËÕß: ‡ªìπ∫∑§«“¡∑’Ë„Àâ§«“¡√Ÿâ‡√◊ËÕß¬“·°à‡¿ —™°√ ‡æ◊ËÕ„Àâ‡¿ —™°√‰¥â∑∫∑«π§«“¡√Ÿâ·≈–/À√◊Õ‰¥â
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- «—µ∂ÿª√– ß§å
- ‡π◊ÈÕ‡√◊ËÕß ª√–°Õ∫¥â«¬ ∫∑π” ‡π◊ÈÕÀ“ ∫∑ √ÿª
- ‡Õ° “√Õâ“ßÕ‘ß „™â·∫∫ Vancouver
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2. ™◊ËÕ∫∑§«“¡ ‰¡à«à“®–‡ªìπ∫∑§«“¡™π‘¥„¥ §«√¡’∑—Èß¿“…“‰∑¬·≈–¿“…“Õ—ß°ƒ… ‰¡à„ à™◊ËÕ ∂“π∑’Ë∑”°“√«‘®—¬ ‡™àπ ™◊ËÕ‚√ßæ¬“∫“≈/
®—ßÀ«—¥ ‰«â„π™◊ËÕ‡√◊ËÕß«‘®—¬

3. ™◊ËÕºŸâπ‘æπ∏å ¡’∑—Èß¿“…“‰∑¬·≈–¿“…“Õ—ß°ƒ… æ√âÕ¡∑—Èß«ÿ≤‘°“√»÷°…“ ·≈– ∂“∫—π/∑’Ë∑”ß“π °√≥’π‘æπ∏åµâπ©∫—∫„Àâ√–∫ÿ¥â«¬«à“ „§√
‡ªìπºŸâπ‘æπ∏åÀ≈—°

4. «‘∏’Õâ“ßÕ‘ß„π‡π◊ÈÕ‡√◊ËÕß Õâ“ßÕ‘ß¥â«¬µ—«‡≈¢¬°¢÷Èπ µ“¡≈”¥—∫‡≈¢∑’Ë‡Õ° “√Õâ“ßÕ‘ß („™â‡≈¢Õ“√∫‘§)
5. ‡Õ° “√Õâ“ßÕ‘ß (References) „™â·∫∫ Vancouver
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3. Kanneganti P, Harris JD, Brophy RH, Carey JL, Lattermann C, Flanigan DC. The effect of smoking on
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           ™◊ËÕÀπà«¬ß“π             ™◊ËÕ∫∑§«“¡                 ™◊ËÕ‡¡◊Õß               ™◊ËÕ‡«∫‰´µå∑’Ë ◊∫§âπ

6. Diabetes Australia. Diabetes globally [Internet]. Canberra ACT: Diabetes Australia; updated 2012 June 15;
[cited 2012 Nov 5]. Available from: http://www.diabetesaustralia.com.au/en/ Understanding-Diabetes/
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°π°«√√≥ ‡«∏πå¿“§‘π, ¿.∫.*, ®“√ÿ«√√≥ ß“¡¢”, ¿.∫.*
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°π°«√√≥ ‡«∏πå¿“§‘π,®“√ÿ«√√≥ ß“¡¢”, º≈¢Õß°“√∫√‘∫“≈∑“ß‡¿ —™°√√¡µàÕª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â„π

ºŸâªÉ«¬‚√§‰µ‡√◊ÈÕ√—ß√–¬– ÿ¥∑â“¬∑’Ë‰¥â√—∫°“√øÕ°‡≈◊Õ¥¥â«¬‡§√◊ËÕß‰µ‡∑’¬¡·≈–ºŸâªÉ«¬≈â“ß‰µ∑“ß™àÕß∑âÕß. «“√ “√

‡¿ —™°√√¡‚√ßæ¬“∫“≈ 2560;27(2):67-77.

§«“¡‡ªìπ¡“:     ºŸâªÉ«¬‚√§‰µ‡√◊ÈÕ√—ß√–¬– ÿ¥∑â“¬∑’Ë‰¥â√—∫°“√øÕ°‡≈◊Õ¥¥â«¬‡§√◊ËÕß‰µ‡∑’¬¡À√◊Õ≈â“ß‰µ∑“ß™àÕß∑âÕß ¡—°æ∫¿“«–
·∑√°´âÕπ ‡™àπ ¿“«–‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ¿“«–·√à∏“µÿ·≈–°√–¥Ÿ°º‘¥ª°µ‘ ¿“«–‚≈À‘µ®“ß ¿“«–‚√§µ‘¥‡™◊ÈÕ √«¡∑—Èß‚√§
√à«¡Õ◊ËπÊ ∑”„ÀâµâÕßæ∫·æ∑¬å∫àÕ¬§√—Èß·≈–‰¥â√—∫¬“√à«¡À≈“¬™π‘¥ Õ—ππ”¡“ ÷́Ëß§à“„™â®à“¬¥â“π¬“∑’Ë Ÿß¢÷Èπ ·≈–Õ“®π”‰ª Ÿà°“√
‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â‰¥â
«—µ∂ÿª√– ß§å: ‡æ◊ËÕ»÷°…“º≈¢Õß°“√∫√‘∫“≈∑“ß‡¿ —™°√√¡µàÕ√âÕ¬≈–¢Õß®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â ª√‘¡“≥·≈–
¡Ÿ≈§à“¬“‡À≈◊Õ„™â„πºŸâªÉ«¬‚√§‰µ‡√◊ÈÕ√—ß√–¬– ÿ¥∑â“¬∑’Ë‰¥â√—∫°“√øÕ°‡≈◊Õ¥¥â«¬‡§√◊ËÕß‰µ‡∑’¬¡·≈–ºŸâªÉ«¬≈â“ß‰µ∑“ß™àÕß∑âÕß
√«¡∂÷ß‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß√âÕ¬≈–¢Õß®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â ª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â√–À«à“ß
ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√øÕ°‡≈◊Õ¥¥â«¬‡§√◊ËÕß‰µ‡∑’¬¡·≈–ºŸâªÉ«¬≈â“ß‰µ∑“ß™àÕß∑âÕß
«‘∏’«‘®—¬: ‡ªìπ°“√«‘®—¬·∫∫°≈ÿà¡‡¥’Ë¬«‡ª√’¬∫‡∑’¬∫°àÕπÀ≈—ß ‚¥¬‡°Á∫¢âÕ¡Ÿ≈∑’Ë§≈‘π‘°øÕ°‡≈◊Õ¥¥â«¬‡§√◊ËÕß‰µ‡∑’¬¡·≈–§≈‘π‘°
≈â“ß‰µ∑“ß™àÕß∑âÕß ≥ ‚√ßæ¬“∫“≈»‘√‘√“™ µ—Èß·µà‡¥◊Õπæƒ…¿“§¡∂÷ß‡¥◊Õπ∏—π«“§¡ æ.». 2559 ‚¥¬‡¿ —™°√·π–π”„ÀâºŸâªÉ«¬
π”¬“‡À≈◊Õ„™â¡“¥â«¬∑ÿ°§√—Èß∑’Ë¡“µ√«®µ“¡π—¥ ·≈â«‡°Á∫¢âÕ¡Ÿ≈¥â“πª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â µ‘¥µàÕ°—π 3 §√—Èß º≈≈—æ∏å
‰¥â·°à √âÕ¬≈–¢ÕßºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â ª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â
º≈°“√»÷°…“: ®“°°“√‡°Á∫¢âÕ¡Ÿ≈§√—Èß∑’Ë 1 (baseline), 2 ·≈– 3 „πºŸâªÉ«¬∑’Ë‡¢â“√à«¡ß“π«‘®—¬∑—ÈßÀ¡¥ 45 √“¬ æ∫®”π«πºŸâªÉ«¬
∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â∑—ÈßÀ¡¥ 41 √“¬ (√âÕ¬≈– 91.1), 37 √“¬ (√âÕ¬≈– 82.2) ·≈– 29 √“¬ (√âÕ¬≈– 64.4) π—∫ª√‘¡“≥¬“
‡À≈◊Õ„™â‰¥â∑—ÈßÀ¡¥ 15,665 Àπà«¬ (√âÕ¬≈– 47.3), 9,460 Àπà«¬ (√âÕ¬≈– 26.4) ·≈– 7,582 Àπà«¬ (√âÕ¬≈– 22.5) ¢Õß
ª√‘¡“≥¬“∑’Ë·æ∑¬å —Ëß®à“¬ §‘¥‡ªìπ¡Ÿ≈§à“¬“‡À≈◊Õ„™â 78,717 ∫“∑ (√âÕ¬≈– 15.8) 47,556 ∫“∑ (√âÕ¬≈– 8.4) ·≈– 30,210
∫“∑ (√âÕ¬≈– 5.9) ¢Õß¡Ÿ≈§à“¬“„π„∫ —Ëß µ“¡≈”¥—∫ æ∫«à“®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â ª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â
∑’Ë‰¥â®“°°“√‡°Á∫¢âÕ¡Ÿ≈§√—Èß∑’Ë 3 ¿“¬À≈—ß„Àâ°“√∫√‘∫“≈∑“ß‡¿ —™°√√¡≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ‡¡◊ËÕ‡ª√’¬∫
‡∑’¬∫¢âÕ¡Ÿ≈√–À«à“ß°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√øÕ°‡≈◊Õ¥¥â«¬‡§√◊ËÕß‰µ‡∑’¬¡·≈–ºŸâªÉ«¬≈â“ß‰µ∑“ß™àÕß∑âÕß‰¡àæ∫§«“¡·µ°µà“ß
¢Õß®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â ª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â ‡¡◊ËÕæ‘®“√≥“‡©æ“–°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√øÕ°‡≈◊Õ¥
¥â«¬‡§√◊ËÕß‰µ‡∑’¬¡æ∫«à“¿“¬À≈—ß„Àâ°“√∫√‘∫“≈∑“ß‡¿ —™°√√¡ ¡’√âÕ¬≈–¢Õß®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â ª√‘¡“≥
·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)  à«π„π°≈ÿà¡ºŸâªÉ«¬≈â“ß‰µ∑“ß™àÕß∑âÕß ‰¡àæ∫§«“¡·µ°µà“ß
√–À«à“ß√âÕ¬≈–¢Õß®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â ·µàæ∫ª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(p<0.05)
∫∑ √ÿª: °“√„Àâ°“√∫√‘∫“≈∑“ß‡¿ —™°√√¡‚¥¬‡¿ —™°√ ™à«¬≈¥®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â ª√‘¡“≥·≈–¡Ÿ≈§à“¬“
‡À≈◊Õ„™â≈ß‰¥â „πºŸâªÉ«¬‚√§‰µ‡√◊ÈÕ√—ß√–¬– ÿ¥∑â“¬∑’Ë‰¥â√—∫°“√øÕ°‡≈◊Õ¥¥â«¬‡§√◊ËÕß‰µ‡∑’¬¡·≈–ºŸâªÉ«¬≈â“ß‰µ∑“ß™àÕß∑âÕß ‚¥¬‰¡à
æ∫§«“¡·µ°µà“ß„π®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â ª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ßºŸâªÉ«¬∑—Èß 2 °≈ÿà¡

* ΩÉ“¬‡¿ —™°√√¡ ‚√ßæ¬“∫“≈»‘√‘√“™

§” ”§—≠: °“√∫√‘∫“≈∑“ß‡¿ —™°√√¡ ¬“‡À≈◊Õ„™â ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√øÕ°‡≈◊Õ¥¥â«¬‡§√◊ËÕß‰µ‡∑’¬¡ ºŸâªÉ«¬≈â“ß‰µ∑“ß
™àÕß∑âÕß
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Wetpakin K., Ngamkam J. The impact of pharmaceutical care to the quantity and cost of unused

medication in end-stage renal disease patients undergo hemodialysis and peritoneal dialysis. Thai

Journal of Hospital Pharmacy 2017;27(2):67-77.

Background: Patients with end-stage renal disease receiving hemodialysis or peritoneal dialysis usually have
several complications such as cardiovascular disease, mineral and bone disorders, anemia, infectious diseases
and other comorbidities. This led them to see doctor frequently and be prescribed many items of medication
which caused high medication cost and might lead to unused medication problems.
Objectives: To study the impact of pharmaceutical care on the number of patients with unused medication
problems, quantity and cost of unused medications in hemodialysis (HD) patients and peritoneal dialysis (PD)
patients. And to compare the differences of the number of patients with unused medication problems, quantity
and cost of unused medications between HD and PD patients.
Method: A one group pre- and post-test design study was conducted in HD and PD patient at dialysis clinic,
Siriraj hospital, during May to December, 2016. By pharmacistûs counseling, the patients were advised to bring
their medications with them every hospital visit. The pharmacist clarified and recorded the number of patient
with unused medication problem, quantity and cost of unused medications found in 3 consecutive visit.
The outcomes were the number of patient with unused medication problems, quantity and cost of unused
medications. The differences of the outcomes between HD and PD patient were also investigated.
Results: From 45 dialysis patients, we found 41 patients (91.1%) from the first visit (baseline), 37 patients
(82.2%) from the second visit and 29 patients (64.4%) from the third visit had unused medication
problems with the unused medications of 15,665 units (47.3%), 9,460 units (26.4%) and 7,582 units (22.5%)
of the total prescription drug amount and cost were 78,717 baht (15.8%), 47,556 baht (8.4%) and 30,210
baht (5.9%) of the total prescription drug cost, respectively. The number of patients with unused medication
problems, quantity and cost of unused medications decreased significantly after pharmaceutical care was done
after the third visit (p<0.05). When comparing between HD and PD patient, there were no significant
difference in all outcomes. In HD patient, all of the outcomes decreased significantly. In PD patient, we found
no differences in the number of patient with unused medication problem among three visits. But the quantity
and cost were trending down (p<0.05).
Conclusion: Pharmaceutical care performed by pharmacist can reduce the number of patients with unused
medication problems, quantity and cost of unused medications in all HD and PD patients, but the outcomes
between HD and PD patient were not significantly different.

Keyword: Pharmaceutical care, unused medications, hemodialysis patients, peritoneal dialysis
patients

∫∑π”

ºŸâªÉ«¬‚√§‰µ‡√◊ÈÕ√—ß∑’Ë‰¥â√—∫°“√øÕ°‡≈◊Õ¥¥â«¬

‡§√◊ËÕß‰µ‡∑’¬¡À√◊Õ≈â“ß‰µ∑“ß™àÕß∑âÕß ¡—°æ∫¿“«–

·∑√° ấÕπÀ≈“¬ª√–°“√ ‡™àπ ¿“«–‚√§À—«„®·≈–

À≈Õ¥‡≈◊Õ¥ ¿“«–·√à∏“µÿ·≈–°√–¥Ÿ°º‘¥ª°µ‘ ¿“«–

‚≈À‘µ®“ß ¿“«–‚√§µ‘¥‡™◊ÈÕ √«¡∑—Èß‚√§√à«¡Õ◊ËπÊ ∑”„Àâ

µâÕßæ∫·æ∑¬å‡ªìπª√–®”·≈–‰¥â√—∫¬“√à«¡À≈“¬™π‘¥

Õ—ππ”¡“ ÷́Ëß§à“„™â®à“¬¥â“π¬“ ·≈–Õ“®π”‰ª Ÿà°“√‡°‘¥

ªí≠À“¬“‡À≈◊Õ„™â‰¥â

„πªï æ.».2557 Jan Flint ·≈–§≥–1  ”√«®

ª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â„πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√øÕ°

‡≈◊Õ¥¥â«¬‡§√◊ËÕß‰µ‡∑’¬¡ ®“°¬“∑’ËºŸâªÉ«¬π”¡“ àß§◊π

æ∫«à“¡’ºŸâªÉ«¬®”π«π 53 √“¬ π”¬“‡À≈◊Õ„™â¡“ àß§◊π

§‘¥‡ªìπ¡Ÿ≈§à“¬“‡À≈◊Õ„™â∑—ÈßÀ¡¥ 6,559.8 ªÕπ¥å À√◊Õ
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ª√–¡“≥ 282,000 ∫“∑ ·≈–§‘¥‡ªìπ¡Ÿ≈§à“‡©≈’Ë¬

5,320 ∫“∑µàÕ√“¬ ‚¥¬¬“‡À≈◊Õ„™â∑’Ë¡’ª√‘¡“≥¡“°

∑’Ë ÿ¥‰¥â·°à alfacalcidol ·≈–¬“‡À≈◊Õ„™â∑’Ë¡’¡Ÿ≈§à“ Ÿß

∑’Ë ÿ¥ ‰¥â·°à ¬“°≈ÿà¡ calcimimetic ·≈– ¬“°≈ÿà¡

non-calcium based phosphate binder §‘¥‡ªìπ

¡Ÿ≈§à“ 6,232.3 ªÕπ¥å À√◊Õª√–¡“≥ 268,000 ∫“∑

 ”À√—∫°“√»÷°…“¢âÕ¡Ÿ≈‡°’Ë¬«°—∫¬“‡À≈◊Õ„™â„πª√–‡∑»

‰∑¬2-6 ¡’°“√‡°Á∫¢âÕ¡Ÿ≈¥â«¬«‘∏’∑’Ë·µ°µà“ß°—π ∑—Èß°“√

«‘‡§√“–Àå„π‡√◊ËÕßª√‘¡“≥ ¡Ÿ≈§à“¬“‡À≈◊Õ„™â ®“°°“√

 ”√«®‚¥¬°“√ÕÕ°‡¬’Ë¬¡∫â“π ·≈–‡°Á∫¢âÕ¡Ÿ≈®“°°“√

 —¡¿“…≥åºŸâªÉ«¬À√◊ÕºŸâ¥Ÿ·≈¥â«¬·∫∫ Õ∫∂“¡∑’Ë‰¥â®—¥

∑”¢÷Èπ πÕ°®“°π’È¬—ß¡’°“√»÷°…“∑’Ë∑”°“√«‘‡§√“–Àå

¡Ÿ≈§à“¬“‡À≈◊Õ„™â„πºŸâªÉ«¬‚√§‡√◊ÈÕ√—ß ‰¥â·°à ‚√§§«“¡

¥—π‚≈À‘µ Ÿß ‚√§‡∫“À«“π ‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥

‚√§‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘ ‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß ‚¥¬

«‘‡§√“–Àåª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â∑’Ë‰¥â®“°∞“π

¢âÕ¡Ÿ≈Õ‘‡≈Á°∑√Õπ‘° å„π‚√ßæ¬“∫“≈ æ∫«à“‡°‘¥ªí≠À“

¬“‡À≈◊Õ„™â„πºŸâªÉ«¬√âÕ¬≈– 27 ∂÷ß√âÕ¬≈– 90 ¢ÕßºŸâªÉ«¬

∑—ÈßÀ¡¥ ·≈– “¡“√∂«‘‡§√“–Àå‡ªìπ¡Ÿ≈§à“¬“‡À≈◊Õ„™âµàÕ

Àπ÷Ëß„∫ —Ëß¬“‰¥âª√–¡“≥√âÕ¬≈– 4 ¢Õß¡Ÿ≈§à“„π„∫ —Ëß¬“3

Õ¬à“ß‰√°Áµ“¡¬—ß‰¡àæ∫°“√»÷°…“¢âÕ¡Ÿ≈¬“‡À≈◊Õ„™â„π

°≈ÿà¡ºŸâªÉ«¬‚√§‰µ‡√◊ÈÕ√—ß„πª√–‡∑»‰∑¬ ÷́ËßºŸâªÉ«¬°≈ÿà¡

π’È¡—°‰¥â√—∫¬“À≈“¬¢π“π ∑”„Àâ°“√√—°…“¡’¡Ÿ≈§à“ Ÿß Õ’°

∑—Èß¬—ß∑”„ÀâºŸâªÉ«¬°≈ÿà¡π’È‡ ’Ë¬ßµàÕ°“√‡°‘¥ªí≠À“®“°

°“√„™â¬“Õ—π‡π◊ËÕß¡“®“°¬“‡À≈◊Õ„™â ‡™àπ ªí≠À“‡√◊ËÕß

¬“´È” ấÕπ ¬“À¡¥Õ“¬ÿ √«¡∂÷ßªí≠À“§à“„™â®à“¬¥â“π¬“

∑’ËÕ“® àßº≈°√–∑∫∑—ÈßµàÕµ—«ºŸâªÉ«¬·≈–¿“§√—∞ ®“°

ªí≠À“¥—ß°≈à“«‰ª¢â“ßµâπ  àßº≈„ÀâºŸâ«‘®—¬¡’§«“¡ π„®

·≈–∑”°“√»÷°…“∂÷ßªí≠À“¬“‡À≈◊Õ„™â„πºŸâªÉ«¬‚√§‰µ

‡√◊ÈÕ√—ß √«¡∂÷ßº≈°√–∑∫®“°°“√„Àâ∫√‘∫“≈∑“ß

‡¿ —™°√√¡µàÕªí≠À“¬“‡À≈◊Õ„™â„πºŸâªÉ«¬°≈ÿà¡π’È

«—µ∂ÿª√– ß§å

‡æ◊ËÕ»÷°…“º≈¢Õß°“√∫√‘∫“≈∑“ß‡¿ —™°√√¡

µàÕ√âÕ¬≈–¢Õß®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â

ª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â„πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√øÕ°

‡≈◊Õ¥¥â«¬‡§√◊ËÕß‰µ‡∑’¬¡·≈–ºŸâªÉ«¬≈â“ß‰µ∑“ß™àÕß∑âÕß

√«¡∂÷ß‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß®”π«πºŸâªÉ«¬∑’Ë

‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â ª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â

√–À«à“ßºŸâªÉ«¬∑’Ë‰¥â√—∫°“√°“√øÕ°‡≈◊Õ¥¥â«¬‡§√◊ËÕß‰µ

‡∑’¬¡·≈–ºŸâªÉ«¬≈â“ß‰µ∑“ß™àÕß∑âÕß

«‘∏’«‘®—¬

°“√«‘®—¬·∫∫°≈ÿà¡‡¥’Ë¬«‡ª√’¬∫‡∑’¬∫°àÕπ-À≈—ß

„πºŸâªÉ«¬‚√§‰µ‡√◊ÈÕ√—ß√–¬– ÿ¥∑â“¬ ∑’Ë‰¥â√—∫°“√øÕ°

‡≈◊Õ¥¥â«¬‡§√◊ËÕß‰µ‡∑’¬¡ (hemodialysis; HD) ·≈–

ºŸâªÉ«¬≈â“ß‰µ∑“ß™àÕß∑âÕß (peritoneal dialysis;

PD) ≥ Àπà«¬‰µ‡∑’¬¡ ‚√ßæ¬“∫“≈»‘√‘√“™ µ—Èß·µà

‡¥◊Õπæƒ…¿“§¡ ∂÷ß‡¥◊Õπ∏—π«“§¡ æ.». 2559 ‚¥¬

‡¿ —™°√ºŸâªØ‘∫—µ‘ß“π ≥ Àπà«¬‰µ‡∑’¬¡ ‚√ßæ¬“∫“≈

»‘√‘√“™ ·π–π”„ÀâºŸâªÉ«¬π”¬“∑’Ë‡À≈◊Õ¡“¥â«¬„π«—π∑’Ë¡“

µ√«®µ“¡π—¥ ·≈â«µ‘¥µ“¡°“√‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â

√«¡∂÷ßª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™âµ‘¥µàÕ°—π 3 §√—Èß

‚¥¬∑’Ë°“√‡°Á∫¢âÕ¡Ÿ≈§√—Èß∑’Ë 1 ‡ªìπ°“√√«∫√«¡¢âÕ¡Ÿ≈

ª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™âæ◊Èπ∞“π (baseline) ‰¥â

· ¥ß¢—ÈπµÕπ°“√¥”‡π‘πß“π„π√Ÿª∑’Ë 1 °”Àπ¥¢π“¥

¢Õß°≈ÿà¡µ—«Õ¬à“ß‚¥¬„™â‚ª√·°√¡§”π«≥¢π“¥µ—«Õ¬à“ß

´÷Ëß§”π«≥®”π«πµ—«Õ¬à“ß‰¥â∑—Èß ‘Èπ 45 √“¬ ß“π«‘®—¬

π’È‰¥âºà“π°“√æ‘®“√≥“®“°§≥–°√√¡°“√®√‘¬∏√√¡°“√

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

‚§√ß°“√ 044/2559 (EC2)

‡°≥±å°“√§—¥‡≈◊Õ°ºŸâ√à«¡«‘®—¬/Õ“ “ ¡—§√

(Inclusion criteria)

1. ºŸâªÉ«¬Õ“¬ÿ¡“°°«à“ 18 ªï ∫√‘∫Ÿ√≥å ∑’Ë‡¢â“√—∫

°“√√—°…“∑’ËÀπà«¬‰µ‡∑’¬¡ ‚√ßæ¬“∫“≈»‘√‘√“™ (§≈‘π‘°

øÕ°‡≈◊Õ¥¥â«¬‡§√◊ËÕß‰µ‡∑’¬¡·≈–§≈‘π‘°≈â“ß‰µ∑“ß™àÕß

∑âÕß) „π™à«ß‡«≈“°“√ªØ‘∫—µ‘ß“π„π‡«≈“√“™°“√¢Õß

‡¿ —™°√·≈–¬‘π¬Õ¡‡¢â“√à«¡„π°“√»÷°…“
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2. ºŸâªÉ«¬‰¥â√—∫¬“ª√–®”®“°·æ∑¬å∑’ËÀπà«¬‰µ

‡∑’¬¡ ‚√ßæ¬“∫“≈»‘√‘√“™

3. ºŸâªÉ«¬ “¡“√∂ ◊ËÕ “√‡æ◊ËÕ„Àâ¢âÕ¡Ÿ≈‰¥â

‡°≥±å°“√§—¥ÕÕ°ºŸâ√à«¡«‘®—¬/Õ“ “ ¡—§√

(Exclusion criteria)

1. ºŸâªÉ«¬ PD ∑’Ë‰¥â√—∫°“√µ√«® ·µà‰¡à‰¥â√—∫¬“

ª√–®”®“°∑“ßÀπà«¬‰µ‡∑’¬¡ ‡π◊ËÕß®“° “‡ÀµÿÕ◊Ëπ

‡™àπ ¡“√—∫πÈ”¬“≈â“ß‰µ‡∑à“π—Èπ

2. ºŸâªÉ«¬∑’Ë àßµàÕ¡“‡æ◊ËÕ√—∫°“√√—°…“‡æ’¬ß§√—Èß

‡¥’¬« ‰¡à¡’π—¥‡æ◊ËÕ¡“µ√«®√—°…“Õ’°

‡°≥±å°“√∂ÕπºŸâ√à«¡«‘®—¬/Õ“ “ ¡—§√À√◊Õ

¬ÿµ‘°“√‡¢â“√à«¡°“√«‘®—¬ (Withdrawal or termi-

nation criteria)

1. ºŸâªÉ«¬‡ ’¬™’«‘µ

2. ºŸâªÉ«¬∑’Ë‰¡à‰¥â¡“√—∫°“√µ√«®√—°…“µ“¡π—¥

¡“°°«à“ 2  —ª¥“Àå

π‘¬“¡µ—«·ª√

¬“‡À≈◊Õ„™â À¡“¬∂÷ß ¬“∑’ËºŸâªÉ«¬„™âª√–®” Õ¬Ÿà

„π ¿“æ¥’ ‰¡àÀ¡¥Õ“¬ÿ  “¡“√∂π”°≈—∫¡“„™â„À¡à‰¥â

„πºŸâªÉ«¬√“¬‡¥‘¡ ·≈–‡ªìπ¬“∑’Ë√—∫®“°·æ∑¬å ≥ Àπà«¬

‰µ‡∑’¬¡ ‚√ßæ¬“∫“≈»‘√‘√“™‡∑à“π—Èπ ‚¥¬¡’ª√‘¡“≥¬“

‡À≈◊ÕÕ¬Ÿà¡“°°«à“ 2  —ª¥“Àå ≥ «—π∑’Ë¡“æ∫·æ∑¬å

µ“¡π—¥ (‚¥¬ª°µ‘·æ∑¬å®– ”√Õß¬“„ÀâºŸâªÉ«¬‰«â‡ªìπ

®”π«π 2  —ª¥“Àå ‡æ◊ËÕ„ÀâºŸâªÉ«¬¡’¬“„™âÀ“°‡°‘¥°“√

‡≈◊ËÕππ—¥) ‚¥¬„π°“√«‘®—¬π’È®–‡°Á∫¢âÕ¡Ÿ≈¬“∑ÿ°™π‘¥

¬°‡«âπ¬“∑“¿“¬πÕ°·≈–¬“πÈ” ‡π◊ËÕß®“°¬“¥—ß°≈à“«

‡¡◊ËÕ‡ªî¥„™â·≈â« ¡’Õ“¬ÿ¬“À≈—ß‡ªî¥„™âª√–¡“≥ 6 ‡¥◊Õπ

∑”„Àâ¬“π—Èπ‰¡à “¡“√∂‡°Á∫‰«â„™âµàÕ‰¥â‡ªìπ√–¬–‡«≈“π“π

´÷Ëß·µ°µà“ß®“°¬“‡¡Á¥∑’Ë¡’«—πÀ¡¥Õ“¬ÿ°”°—∫Õ¬à“ß

™—¥‡®π∑’Ë·ºß∫√√®ÿ¬“·≈–¡’Õ“¬ÿπ“π°«à“ 1 ªï

¡Ÿ≈§à“¬“‡À≈◊Õ„™â À¡“¬∂÷ß ¡Ÿ≈§à“¬“∑’Ë§”π«≥

‰¥â®“°√“§“µàÕÀπà«¬¢Õß¬“‡À≈◊Õ„™â ‚¥¬Õâ“ßÕ‘ßµ“¡

√“§“¢“¬¬“¢Õß‚√ßæ¬“∫“≈»‘√‘√“™ ≥ «—π∑’Ë 1

æƒ…¿“§¡ æ.». 2559

√âÕ¬≈–¢ÕßºŸâªÉ«¬∑’Ë¡’ªí≠À“¬“‡À≈◊Õ„™â À¡“¬

∂÷ß ®”π«πºŸâªÉ«¬∑’Ë¡’ªí≠À“¬“‡À≈◊Õ„™â x 100/ ®”π«π

ºŸâªÉ«¬∑—ÈßÀ¡¥

√âÕ¬≈–¢Õßª√‘¡“≥¬“‡À≈◊Õ„™â À¡“¬∂÷ß

ª√‘¡“≥¬“‡À≈◊Õ„™â x 100/ ª√‘¡“≥¬“∑’Ë·æ∑¬å —Ëß

√âÕ¬≈–¢Õß¡Ÿ≈§à“¬“‡À≈◊Õ„™â À¡“¬∂÷ß ¡Ÿ≈§à“

√Ÿª∑’Ë 1  ¢—ÈπµÕπ°“√¥”‡π‘πß“π



71Vol 27  No 2  May - August  2017 º≈¢Õß°“√∫√‘∫“≈∑“ß‡¿ —™°√√¡µàÕª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â

¬“‡À≈◊Õ„™â x 100/ ¡Ÿ≈§à“„π„∫ —Ëß

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈·≈– ∂‘µ‘∑’Ë„™â

«‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬‚ª√·°√¡ Statistic Pack-

age for the Social Science (SPSS) version 18.0

‚¥¬„™â ∂‘µ‘·∫∫æ√√≥π“ ‰¥â·°à §«“¡∂’Ë √âÕ¬≈– §à“

‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π ·≈– ∂‘µ‘·∫∫Õπÿ¡“π

‰¥â·°à  ∂‘µ‘ McNemarûs Chi-Square test  ∂‘µ‘

Paired Samples T-test À√◊Õ Wilcoxon Signed

Ranks Test  ∂‘µ‘ Chi-Square test, T-Test À√◊Õ

Mann-Whitney U test µ“¡°“√·®°·®ß¢Õß¢âÕ¡Ÿ≈

º≈°“√«‘®—¬

®“°ºŸâªÉ«¬®”π«π 45 √“¬ ·∫àß‡ªìπºŸâªÉ«¬ HD

®”π«π 21 √“¬ ·≈–ºŸâªÉ«¬ PD ®”π«π 24 √“¬ ¡’

≈—°…≥–æ◊Èπ∞“π¥—ß· ¥ß„πµ“√“ß∑’Ë 1 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

≈—°…≥–æ◊Èπ∞“π√–À«à“ßºŸâªÉ«¬ HD ·≈–ºŸâªÉ«¬ PD „π

¥â“π‡æ» Õ“¬ÿ ®”π«π ∂“πæ¬“∫“≈∑’Ë„™â∫√‘°“√

®”π«π·ºπ°∑’Ë„™â∫√‘°“√ ®”π«π‚√§ª√–®”µ—« ·≈–

®”π«π¬“‚√§‰µ æ∫«à“‰¡à·µ°µà“ß°—π ‡©æ“–√–¬–

‡«≈“∑’Ë‡√‘Ë¡øÕ°‡≈◊Õ¥À√◊Õ≈â“ß‰µ®π∂÷ßªí®®ÿ∫—π ®”π«π

 —ª¥“Àå∑’Ë·æ∑¬åπ—¥¡“µ√«®·≈–®”π«π°“√‡¢â“πÕπ

‚√ßæ¬“∫“≈„π™à«ß 6 ‡¥◊Õπ°àÕπ‡°Á∫¢âÕ¡Ÿ≈ ∑’Ë¡’§«“¡

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05)

®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â ª√‘¡“≥·≈–

¡Ÿ≈§à“¬“‡À≈◊Õ„™â„πºŸâªÉ«¬ HD ·≈– PD

®“°°“√‡°Á∫¢âÕ¡Ÿ≈¬“‡À≈◊Õ„™â„πºŸâªÉ«¬ HD

·≈– PD ∑—ÈßÀ¡¥ 45 √“¬ æ∫ºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“

‡À≈◊Õ„™â®“°°“√‡°Á∫¢âÕ¡Ÿ≈§√—Èß∑’Ë 1, 2 ·≈– 3 ‡∑à“°—∫

41 √“¬ (√âÕ¬≈– 91.1), 37 √“¬ (√âÕ¬≈– 82.2) ·≈–

29 √“¬ (√âÕ¬≈– 64.4) µ“¡≈”¥—∫ ‰¥â· ¥ßº≈°“√

µ‘¥µ“¡ªí≠À“¬“‡À≈◊Õ„™â„πºŸâªÉ«¬ HD ·≈–ºŸâªÉ«¬

PD „πµ“√“ß∑’Ë 2 ¿“¬À≈—ß°“√‡°Á∫¢âÕ¡Ÿ≈§√—Èß∑’Ë 1 ·≈–

3 æ∫®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â ª√‘¡“≥

·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â¡’·π«‚πâ¡≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ (p<0.05) ·≈–¡’·π«‚πâ¡®”π«π√“¬°“√¬“

‡À≈◊Õ„™â‡©≈’Ë¬µàÕ√“¬≈¥≈ß ®“°°“√‡°Á∫¢âÕ¡Ÿ≈§√—Èß∑’Ë 1

≈—°…≥– Total (n=45) HD (n=21) PD (n=24) P-value

‡æ» (√âÕ¬≈–) 0.526c

  ™“¬ 30 (66.7) 13 (61.9) 17 (70.8)
  À≠‘ß 15 (33.3) 8 (38.1) 7 (29.2)
Õ“¬ÿ (ªï) 62.8±16.1 63.9±11.7 62.0±19.4 0.918b

√–¬–‡«≈“∑’Ë‡√‘Ë¡øÕ°‡≈◊Õ¥À√◊Õ≈â“ß‰µ®π∂÷ßªí®®ÿ∫—π (ªï) 6.0±5.3 9.9±5.4 2.5±1.5 <0.05b

®”π«π ∂“πæ¬“∫“≈∑’Ë„™â∫√‘°“√ 1.1±0.4 1.0±0.2 1.1±0.4 0.617b

®”π«π·ºπ°∑’Ë„™â∫√‘°“√ 1.9±1.0 1.8±0.9 2.0±1.1 0.607b

®”π«π‚√§ª√–®”µ—« 3.9±1.3 3.4±1.5 4.3±1.0 0.060b

®”π«π¬“∑’Ë„™âª√–®” 13.4±3.3 13.5±3.2 13.3±3.4 0.785a

®”π«π¬“‚√§‰µ 11.4±2.8 12.2±2.9 10.8±2.5 0.107b

®”π«π —ª¥“Àå∑’Ë·æ∑¬åπ—¥¡“µ√«® ( —ª¥“Àå) 5.4±2.2 4.0±0.0 6.6±2.4 <0.05b

®”π«π°“√‡¢â“πÕπ‚√ßæ¬“∫“≈„π™à«ß 6 ‡¥◊Õπ°àÕπ‡°Á∫¢âÕ¡Ÿ≈ 0.9±1.2 0.4±0.6 1.3±1.4 0.007b

a §◊Õ T-test
b §◊Õ Mann-Whitney U test
c §◊Õ Chi-square test

µ“√“ß∑’Ë 1  ≈—°…≥–æ◊Èπ∞“π¢ÕßºŸâªÉ«¬ (§à“‡©≈’Ë¬± à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π)
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(baseline) 5.6±3.5 √“¬°“√ ‡ªìπ 3.9±3.8 √“¬°“√

®“°°“√‡°Á∫¢âÕ¡Ÿ≈§√—Èß∑’Ë 3 ¥—ß· ¥ß„πµ“√“ß∑’Ë 2

„π°≈ÿà¡ºŸâªÉ«¬ HD ®”π«π 21 √“¬ æ∫®”π«π

ºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â ª√‘¡“≥·≈–¡Ÿ≈§à“¬“

‡À≈◊Õ„™â ¥—ß· ¥ß„πµ“√“ß∑’Ë 3 æ∫«à“∑—Èß®”π«πºŸâªÉ«¬

∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â ª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â¡’

·π«‚πâ¡≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ¿“¬

À≈—ß°“√„Àâ∫√‘∫“≈∑“ß‡¿ —™°√√¡

„π°≈ÿà¡ºŸâªÉ«¬ PD ®”π«π 24 √“¬ æ∫®”π«π

ºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â ª√‘¡“≥·≈–¡Ÿ≈§à“¬“

‡À≈◊Õ„™â ¥—ß· ¥ß„π„πµ“√“ß∑’Ë 4 æ∫«à“®”π«πºŸâªÉ«¬

∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â¡’·π«‚πâ¡≈¥≈ß®“°√âÕ¬≈–

95.8 ‡ªìπ√âÕ¬≈– 75 ·µà‰¡àµà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘  à«πª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â¡’·π«‚πâ¡

≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ¿“¬À≈—ß

°“√„Àâ∫√‘∫“≈∑“ß‡¿ —™°√√¡

Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ªí≠À“¬“‡À≈◊Õ

„™â®“°°“√‡°Á∫¢âÕ¡Ÿ≈§√—Èß∑’Ë 1 ·≈– 3 √–À«à“ß°≈ÿà¡ºŸâªÉ«¬

HD ·≈– PD æ∫«à“®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“

‡À≈◊Õ„™â ª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â‰¡à·µ°µà“ß°—π

º≈≈—æ∏å §√—Èß∑’Ë 1 (baseline) §√—Èß∑’Ë 2 §√—Èß∑’Ë 3 P-value*

®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â (√“¬) 41 (√âÕ¬≈– 91.1) 37 (√âÕ¬≈– 82.2) 29 (√âÕ¬≈– 64.4) <0.05x

ª√‘¡“≥¬“‡À≈◊Õ„™â (Àπà«¬) 15,665 (√âÕ¬≈– 47.3) 9,460 (√âÕ¬≈– 26.4) 7,582 (√âÕ¬≈– 22.5) <0.05y

ª√‘¡“≥¬“‡À≈◊Õ„™â‡©≈’Ë¬µàÕ√“¬ (Àπà«¬) 348±525.3 210±367.5 168±371.3 -
®”π«π√“¬°“√¬“‡À≈◊Õ„™â‡©≈’Ë¬µàÕ√“¬ 5.6±3.5 4.4±3.8 3.9±3.8 -
  (√“¬°“√)
¡Ÿ≈§à“¬“‡À≈◊Õ„™â (∫“∑) 78,717 (√âÕ¬≈– 15.8) 47,556 (√âÕ¬≈– 8.4) 30,210 (√âÕ¬≈– 5.9) <0.05y

¡Ÿ≈§à“¬“‡À≈◊Õ„™â‡©≈’Ë¬µàÕ√“¬ (∫“∑) 1,749.3±2,197.9 1,056.8±1,551.0 671.3±1,453.9 -

*P-value ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß√–À«à“ß§√—Èß∑’Ë 1(baseline) ·≈– §√—Èß∑’Ë 3
x §◊Õ McNemar Test
y §◊Õ Wilcoxon Signed Ranks Test

µ“√“ß∑’Ë 2  º≈≈—æ∏å®“°°“√µ‘¥µ“¡ªí≠À“¬“‡À≈◊Õ„™â„πºŸâªÉ«¬ HD ·≈– PD

º≈≈—æ∏å §√—Èß∑’Ë 1 (baseline) §√—Èß∑’Ë 2 §√—Èß∑’Ë 3 P-value*

®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â (√“¬) 18 (√âÕ¬≈– 85.7) 16 (√âÕ¬≈– 76.2) 11 (√âÕ¬≈– 52.4) <0.05x

ª√‘¡“≥¬“‡À≈◊Õ„™â (Àπà«¬) 5,769 (√âÕ¬≈– 40.3) 3,739 (√âÕ¬≈– 27.1) 3,325 (√âÕ¬≈– 24.2) <0.05y

ª√‘¡“≥¬“‡À≈◊Õ„™â‡©≈’Ë¬µàÕ√“¬ (Àπà«¬) 275.0±625.0 178.0±468.1 158.0±488.8 -
®”π«π√“¬°“√¬“‡À≈◊Õ„™â‡©≈’Ë¬µàÕ√“¬ 5.0±3.8 3.3±3.6 2.8±3.1 -
  (√“¬°“√)
¡Ÿ≈§à“¬“‡À≈◊Õ„™â (∫“∑) 25,757 (√âÕ¬≈– 9.8) 17,543 (√âÕ¬≈– 6.8) 5,635 (√âÕ¬≈– 2.2) <0.05y

¡Ÿ≈§à“¬“‡À≈◊Õ„™â‡©≈’Ë¬µàÕ√“¬ (∫“∑) 1,226.5±1,614.9 835.4±1,400.9 268.3±588.8 -

*P-value ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß√–À«à“ß§√—Èß∑’Ë 1(baseline) ·≈– §√—Èß∑’Ë 3
x §◊Õ McNemar Test
y §◊Õ Wilcoxon Signed Ranks Test

µ“√“ß∑’Ë 3  º≈≈—æ∏å®“°°“√µ‘¥µ“¡ªí≠À“¬“‡À≈◊Õ„™â„πºŸâªÉ«¬ HD
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√“¬°“√¬“∑’Ë¡’ª√‘¡“≥¬“‡À≈◊Õ„™â Ÿß ÿ¥

‡¡◊ËÕæ‘®“√≥“„π¿“æ√«¡®“°°“√‡°Á∫¢âÕ¡Ÿ≈∑—Èß

3 §√—Èß æ∫«à“¬“ ferrous sulfate µ‘¥Õ¬Ÿà„π 5 Õ—π¥—∫

·√°¢Õß¬“∑’Ë¡’ª√‘¡“≥¬“‡À≈◊Õ„™â Ÿß ÿ¥„π°“√‡°Á∫

¢âÕ¡Ÿ≈∑—Èß 3 §√—Èß ¥—ß· ¥ß„π√Ÿª∑’Ë 2 (´â“¬ a)

°“√‡°Á∫¢âÕ¡Ÿ≈§√—Èß∑’Ë 1

®“°°“√‡°Á∫¢âÕ¡Ÿ≈ªí≠À“¬“‡À≈◊Õ„™â§√—Èß∑’Ë 1 æ∫

ª√‘¡“≥¬“‡À≈◊Õ„™â∑—ÈßÀ¡¥ 15,665 Àπà«¬ ª√‘¡“≥¬“

‡À≈◊Õ„™â Ÿß ÿ¥ 5 Õ—π¥—∫·√°‡√’¬ßµ“¡√“¬°“√¬“

‰¥â·°à ferrous sulfate 1,770 Àπà«¬ (√âÕ¬≈– 11.3),

sodium bicarbonate 1,243 Àπà«¬ (√âÕ¬≈– 7.9),

calcium carbonate 1,109 Àπà«¬ (√âÕ¬≈–7.1),

folic acid 1,092 Àπà«¬ (√âÕ¬≈– 7) ·≈– amlo-

dipine 1,008 Àπà«¬ (√âÕ¬≈– 6.4) µ“¡≈”¥—∫

¥—ß· ¥ß„π√Ÿª∑’Ë 2 (´â“¬ a) ·≈–æ∫«à“„πª√‘¡“≥

¬“‡À≈◊Õ„™â Ÿß ÿ¥ 5 Õ—π¥—∫ ‰¡à¡’√“¬°“√¬“∑’Ë´È”°—π

√–À«à“ß°≈ÿà¡ºŸâªÉ«¬ HD ·≈– PD ¥—ß· ¥ß„π√Ÿª∑’Ë 2

(´â“¬ b, c)

°“√‡°Á∫¢âÕ¡Ÿ≈§√—Èß∑’Ë 2

®“°°“√‡°Á∫¢âÕ¡Ÿ≈ªí≠À“¬“‡À≈◊Õ„™â§√—Èß∑’Ë 2 æ∫

ª√‘¡“≥¬“‡À≈◊Õ„™â∑—ÈßÀ¡¥ 9,460 Àπà«¬ ª√‘¡“≥¬“

‡À≈◊Õ„™â Ÿß ÿ¥ 5 Õ—π¥—∫·√°‡√’¬ßµ“¡√“¬°“√¬“

‰¥â·°à ferrous sulfate 1,037 Àπà«¬ (√âÕ¬≈– 11),

amlodipine 747 Àπà«¬ (√âÕ¬≈– 7.9), isosorbide

mononitrate 705 Àπà«¬ (√âÕ¬≈– 7.5), simvastatin

659 Àπà«¬ (√âÕ¬≈– 7) ·≈– furosemide 564

Àπà«¬ (√âÕ¬≈– 6) µ“¡≈”¥—∫ ¥—ß· ¥ß„π√Ÿª∑’Ë 2 (´â“¬

a) ·≈–æ∫«à“„πª√‘¡“≥¬“‡À≈◊Õ„™â Ÿß ÿ¥ 5 Õ—π¥—∫

¡’√“¬°“√¬“∑’Ë´È”°—π√–À«à“ß°≈ÿà¡ºŸâªÉ«¬ HD ·≈– PD

§◊Õ¬“ isosorbide mononitrate ¥—ß· ¥ß„π√Ÿª∑’Ë 2

(´â“¬ b, c)

°“√‡°Á∫¢âÕ¡Ÿ≈§√—Èß∑’Ë 3

®“°°“√‡°Á∫¢âÕ¡Ÿ≈ªí≠À“¬“‡À≈◊Õ„™â§√—Èß∑’Ë 3

æ∫ª√‘¡“≥¬“‡À≈◊Õ„™â∑—ÈßÀ¡¥ 7,582 Àπà«¬ ª√‘¡“≥

¬“‡À≈◊Õ„™â Ÿß ÿ¥ 5 Õ—π¥—∫·√°‡√’¬ßµ“¡√“¬°“√¬“

‰¥â·°à atenolol 732 Àπà«¬ (√âÕ¬≈– 9.7), calcium

carbonate 662 Àπà«¬ (√âÕ¬≈– 8.7), ferrous

sulfate 523 Àπà«¬ (√âÕ¬≈– 6.9), isosorbide

mononitrate 491 Àπà«¬ (√âÕ¬≈– 6.5) ·≈– vitamin

B complex 475 Àπà«¬ (√âÕ¬≈– 6.3) µ“¡≈”¥—∫

¥—ß· ¥ß„π√Ÿª∑’Ë 2 (´â“¬ a) ·≈–æ∫«à“„πª√‘¡“≥¬“

‡À≈◊Õ„™â Ÿß ÿ¥ 5 Õ—π¥—∫ ‰¡à¡’√“¬°“√¬“∑’Ë´È”°—π

√–À«à“ß°≈ÿà¡ºŸâªÉ«¬ HD ·≈– PD ¥—ß· ¥ß„π√Ÿª∑’Ë 2

(´â“¬ b, c)

º≈≈—æ∏å §√—Èß∑’Ë 1 (baseline) §√—Èß∑’Ë 2 §√—Èß∑’Ë 3 P-value*

®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â (√“¬) 23 (√âÕ¬≈– 95.8) 21 (√âÕ¬≈– 87.5) 18 (√âÕ¬≈– 75.0) 0.125x

ª√‘¡“≥¬“‡À≈◊Õ„™â (Àπà«¬) 9,896 (√âÕ¬≈– 52.5) 5,721 (√âÕ¬≈– 26.0) 4,257 (√âÕ¬≈– 21.3) <0.05y

ª√‘¡“≥¬“‡À≈◊Õ„™â‡©≈’Ë¬µàÕ√“¬ (Àπà«¬) 412.0±423.1 238.0±257.0 177.0±236.0 -
®”π«π√“¬°“√¬“‡À≈◊Õ„™â‡©≈’Ë¬µàÕ√“¬ 6.3±3.1 5.3±3.7 4.9±4.1 -
  (√“¬°“√)
¡Ÿ≈§à“¬“‡À≈◊Õ„™â (∫“∑) 52,960 (√âÕ¬≈– 22.6) 30,013 (√âÕ¬≈– 9.7) 24,575 (√âÕ¬≈– 9.7) <0.05y

¡Ÿ≈§à“¬“‡À≈◊Õ„™â‡©≈’Ë¬µàÕ√“¬ (∫“∑) 2,206.7±2,550.6 1,250.5±1,676.7 1,024±1,861.3 -

*P-value ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß√–À«à“ß§√—Èß∑’Ë 1(baseline) ·≈– §√—Èß∑’Ë 3
x §◊Õ McNemar Test
y §◊Õ Wilcoxon Signed Ranks Test

µ“√“ß∑’Ë 4  º≈≈—æ∏å®“°°“√µ‘¥µ“¡ªí≠À“¬“‡À≈◊Õ„™â„πºŸâªÉ«¬ PD
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√“¬°“√¬“∑’Ë¡’¡Ÿ≈§à“¬“‡À≈◊Õ„™â Ÿß ÿ¥

‡¡◊ËÕæ‘®“√≥“„π¿“æ√«¡®“°°“√‡°Á∫¢âÕ¡Ÿ≈∑—Èß

3 §√—Èß æ∫«à“¬“ epoetin alfa, insulin ·≈–

amlodipine µ‘¥Õ¬Ÿà„π 5 Õ—π¥—∫·√°¢Õß¬“∑’Ë¡’¡Ÿ≈§à“

¬“‡À≈◊Õ„™â Ÿß ÿ¥„π°“√‡°Á∫¢âÕ¡Ÿ≈∑—Èß 3 §√—Èß ¥—ß· ¥ß

„π√Ÿª∑’Ë 2 (¢«“ a)

°“√‡°Á∫¢âÕ¡Ÿ≈§√—Èß∑’Ë 1

®“°°“√‡°Á∫¢âÕ¡Ÿ≈ªí≠À“¬“‡À≈◊Õ„™â§√—Èß∑’Ë 1

æ∫¡Ÿ≈§à“¬“‡À≈◊Õ„™â∑—ÈßÀ¡¥ 78,717 ∫“∑ ¡Ÿ≈§à“

¬“‡À≈◊Õ„™â Ÿß ÿ¥ 5 Õ—π¥—∫·√°‡√’¬ßµ“¡√“¬°“√¬“

‰¥â·°à epoetin alfa 15,062 ∫“∑ (√âÕ¬≈– 19.1),

insulin 7,499 ∫“∑ (√âÕ¬≈– 9.5), lanthanum

carbonate 4,264 ∫“∑ (√âÕ¬≈– 5.4), alfacalcidol

3,959 ∫“∑ (√âÕ¬≈– 5) ·≈– amlodipine 3,822

∫“∑ (√âÕ¬≈– 4.9) µ“¡≈”¥—∫ ¥—ß· ¥ß„π√Ÿª∑’Ë 2

(¢«“ a) ·≈–„π¡Ÿ≈§à“¬“‡À≈◊Õ„™â Ÿß ÿ¥ 5 Õ—π¥—∫·√°

æ∫√“¬°“√¬“∑’Ë´È”°—π√–À«à“ß°≈ÿà¡ºŸâªÉ«¬ HD ·≈–

PD §◊Õ¬“ insulin ¥—ß· ¥ß„π√Ÿª∑’Ë 2 (¢«“ b, c)

°“√‡°Á∫¢âÕ¡Ÿ≈§√—Èß∑’Ë 2

®“°°“√‡°Á∫¢âÕ¡Ÿ≈ªí≠À“¬“‡À≈◊Õ„™â§√—Èß∑’Ë 2

æ∫¡Ÿ≈§à“¬“‡À≈◊Õ„™â∑—ÈßÀ¡¥ 47,556 ∫“∑ ¡Ÿ≈§à“¬“

‡À≈◊Õ„™â Ÿß ÿ¥ 5 Õ—π¥—∫·√°‡√’¬ßµ“¡√“¬°“√¬“ ‰¥â·°à

epoetin alfa 9,462 ∫“∑ (√âÕ¬≈– 19.9), insulin

4,480 ∫“∑ (√âÕ¬≈– 9.4), epoetin beta 3,236

∫“∑ (√âÕ¬≈– 6.8), amlodipine 2,991 ∫“∑ (√âÕ¬≈–

6.3) ·≈– alfacalcidol 2,557 ∫“∑ (√âÕ¬≈– 5.4)

µ“¡≈”¥—∫ ¥—ß· ¥ß„π√Ÿª∑’Ë 2 (¢«“ a) ·≈–æ∫«à“

„π¡Ÿ≈§à“¬“‡À≈◊Õ„™â Ÿß ÿ¥ 5 Õ—π¥—∫ ‰¡à¡’√“¬°“√¬“∑’Ë

´È”°—π√–À«à“ß°≈ÿà¡ºŸâªÉ«¬ HD ·≈– PD ¥—ß· ¥ß

„π√Ÿª∑’Ë 2 (¢«“ b, c)

°“√‡°Á∫¢âÕ¡Ÿ≈§√—Èß∑’Ë 3

®“°°“√‡°Á∫¢âÕ¡Ÿ≈ªí≠À“¬“‡À≈◊Õ„™â§√—Èß∑’Ë 3

æ∫¡Ÿ≈§à“¬“‡À≈◊Õ„™â∑—ÈßÀ¡¥ 30,210 ∫“∑ ¡Ÿ≈§à“¬“

‡À≈◊Õ„™â Ÿß ÿ¥ 5 Õ—π¥—∫·√°‡√’¬ßµ“¡√“¬°“√¬“

‰¥â·°à epoetin alfa 11,580 ∫“∑ (√âÕ¬≈– 38.3),

insulin 2,568 ∫“∑ (√âÕ¬≈– 8.5), amlodipine

2,022 ∫“∑ (√âÕ¬≈– 6.7), doxazosin 1,874 ∫“∑

(√âÕ¬≈– 6.2) ·≈– furosemide 1,073 ∫“∑ (√âÕ¬≈–

3.6) µ“¡≈”¥—∫ ¥—ß· ¥ß„π√Ÿª∑’Ë 2 (¢«“ a) ·≈–æ∫

«à“„π¡Ÿ≈§à“¬“‡À≈◊Õ„™â Ÿß ÿ¥ 5 Õ—π¥—∫ æ∫√“¬°“√¬“∑’Ë

´È”°—π√–À«à“ß°≈ÿà¡ºŸâªÉ«¬ HD ·≈– PD §◊Õ¬“ insulin

¥—ß· ¥ß„π√Ÿª∑’Ë 2 (¢«“ b, c)

«‘®“√≥åº≈

º≈®“°°“√‡°Á∫¢âÕ¡Ÿ≈§√—Èß∑’Ë 1 ºŸâªÉ«¬∑—ÈßÀ¡¥ 45

√“¬ æ∫®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â 41 √“¬

§‘¥‡ªìπ√âÕ¬≈– 91.1 (æ∫ªí≠À“„πºŸâªÉ«¬ HD √âÕ¬≈–

85.7 ·≈–„πºŸâªÉ«¬ PD √âÕ¬≈– 95.8) ·≈–æ∫¡Ÿ≈§à“

¬“‡À≈◊Õ„™â§‘¥‡ªìπ√âÕ¬≈– 15.8 ¢Õß¡Ÿ≈§à“¬“„π„∫ —Ëß

(æ∫¡Ÿ≈§à“¬“‡À≈◊Õ„™â„πºŸâªÉ«¬ HD √âÕ¬≈– 9.8 ·≈–

„πºŸâªÉ«¬ PD √âÕ¬≈– 22.6 ¢Õß¡Ÿ≈§à“¬“„π„∫ —Ëß)

´÷Ëßº≈°“√«‘®—¬§√—Èßπ’Èæ∫®”π«πºŸâªÉ«¬∑’Ë¡’¬“‡À≈◊Õ„™â

·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â¡“°°«à“º≈°“√«‘®—¬°àÕπÀπâ“∑’Ë

‡§¬√“¬ß“π„πª√–‡∑»‰∑¬ ∑’Ëæ∫®”π«πºŸâªÉ«¬∑’Ë¡’¬“

‡À≈◊Õ„™â√âÕ¬≈– 61 ·≈–¬“‡À≈◊Õ„™â¡’¡Ÿ≈§à“√âÕ¬≈–

4 ¢Õß¡Ÿ≈§à“„π„∫ —Ëß¬“3 Õ¬à“ß‰√°Áµ“¡Õ“®‡°‘¥®“°

∑—Èß Õßß“π«‘®—¬„™â«‘∏’°“√‡°Á∫¢âÕ¡Ÿ≈·≈–‡°Á∫¢âÕ¡Ÿ≈„π

ºŸâªÉ«¬∑’Ë¡’‚√§ª√–®”µ—«·µ°µà“ß°—π ∑”„Àâ‰¥âº≈°“√

«‘®—¬∑’Ëµà“ß°—π ·µà∑—Èßπ’È¬—ß‰¡àæ∫°“√»÷°…“∑’Ë‡πâπ¬“

‡À≈◊Õ„™â·≈–µ‘¥µ“¡°“√‡°‘¥ªí≠À“„π°≈ÿà¡ºŸâªÉ«¬‚√§

‰µ‡√◊ÈÕ√—ß ´÷Ëß‡ªìπºŸâªÉ«¬∑’Ë¡’¡Ÿ≈§à“¬“∑’Ë„™â√—°…“ Ÿß ‡π◊ËÕß

®“°¡’∑—Èß¬“∑’Ë„™â√—°…“¿“«–·∑√°´âÕπ®“°‚√§‰µ‡√◊ÈÕ√—ß

·≈–¬“√—°…“‚√§ª√–®”µ—«‡¥‘¡¢ÕßºŸâªÉ«¬ ∑”„ÀâºŸâªÉ«¬

°≈ÿà¡π’È‰¥â√—∫¬“À≈“¬√“¬°“√  àßº≈„Àâ¡’‚Õ°“ ‡°‘¥

ªí≠À“¬“‡À≈◊Õ„™â‰¥â¡“°°«à“ºŸâªÉ«¬°≈ÿà¡Õ◊Ëπ º≈®“°

°“√«‘®—¬π’È‡ªìπ°“√µ‘¥µ“¡°“√‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â

µ‘¥µàÕ°—π 3 §√—Èß ‚¥¬„ÀâºŸâªÉ«¬π”¬“‡À≈◊Õ„™â¡“¥â«¬

∑ÿ°§√—Èß∑’Ë¡“µ√«®µ“¡π—¥ æ∫«à“®”π«πºŸâªÉ«¬∑’Ë‡°‘¥
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ªí≠À“¬“‡À≈◊Õ„™â ª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â ¡’

·π«‚πâ¡≈¥≈ß∑ÿ°§√—Èß„πºŸâªÉ«¬∑—Èß 2 °≈ÿà¡ πÕ°®“°π’È

¬—ßæ∫«à“ºŸâªÉ«¬ HD ·≈–ºŸâªÉ«¬ PD ¡’√“¬°“√¬“∑’Ë„™â

ª√–®”·µ°µà“ß°—πµ“¡¿“«–·∑√°´âÕπ ‡™àπ ºŸâªÉ«¬

PD  à«π„À≠à®–‰¥â√—∫°≈ÿà¡¬“¢—∫ªí  “«–·≈–¬“‡ √‘¡

·√à∏“µÿ‚ª·∑ ‡´’¬¡ (potassium supplement) „π

¢≥–∑’ËºŸâªÉ«¬ HD  à«π„À≠à‰¡à‰¥â„™â¬“„π°≈ÿà¡¥—ß°≈à“«

·µà®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â ª√‘¡“≥·≈–

¡Ÿ≈§à“¬“‡À≈◊Õ„™â„πºŸâªÉ«¬∑—Èß 2 °≈ÿà¡‰¡àµà“ß°—π

„π à«π¢Õß√“¬°“√¬“‡À≈◊Õ„™â‡©≈’Ë¬µàÕ√“¬

®“°°“√‡°Á∫¢âÕ¡Ÿ≈§√—Èß∑’Ë 1 æ∫®”π«π√“¬°“√¬“‡À≈◊Õ

„™â‡©≈’Ë¬‡∑à“°—∫ 5.6 √“¬°“√ 348 Àπà«¬ §‘¥‡ªìπ

√Ÿª∑’Ë 2 √âÕ¬≈–¢Õßª√‘¡“≥¬“‡À≈◊Õ„™â Ÿß ÿ¥ 5 Õ—π¥—∫·√° (´â“¬) ·≈–√âÕ¬≈–¢Õß¡Ÿ≈§à“¬“‡À≈◊Õ„™â Ÿß ÿ¥ 5 Õ—π¥—∫

·√° (¢«“)
a §◊Õ „π°≈ÿà¡ºŸâªÉ«¬ HD ·≈– PD, b §◊Õ „π°≈ÿà¡ºŸâªÉ«¬ HD ·≈– c §◊Õ „π°≈ÿà¡ºŸâªÉ«¬ PD, ASA = aspirin, CaCO

3

= calcium carbonate, EPO = epoetin, FeSO
4
 = ferrous sulfate, ISMN = isosorbide mononitrate,

LaCO
3
 = lanthanum carbonate, NaHCO

3
 = sodium bicarbonate, Sevelamer* = sevelamer carbonate,

Vit.B
CO

 = Vitamin B complex ·≈– Vit.B
1-6-12

 = Vitamin B
1-6-12
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¡Ÿ≈§à“ 1,749.3 ∫“∑µàÕºŸâªÉ«¬Àπ÷Ëß√“¬ ‚¥¬„πºŸâªÉ«¬

HD ‡∑à“°—∫ 5.0 √“¬°“√ 275 Àπà«¬ §‘¥‡ªìπ

¡Ÿ≈§à“ 1,226.5 ∫“∑ µàÕºŸâªÉ«¬Àπ÷Ëß√“¬ ·≈–„πºŸâªÉ«¬

PD ‡∑à“°—∫ 6.3 √“¬°“√ 412 Àπà«¬ §‘¥‡ªìπ¡Ÿ≈§à“

2,206.7 ∫“∑ µàÕºŸâªÉ«¬Àπ÷Ëß√“¬ º≈°“√«‘®—¬∑’Ë‰¥â

 Õ¥§≈âÕß°—∫º≈°“√»÷°…“„πª√–‡∑»‰∑¬°àÕπÀπâ“π’È

‚¥¬æ∫®”π«π√“¬°“√¬“‡À≈◊Õ„™â‡©≈’Ë¬‡∑à“°—∫ 4.2

√“¬°“√ 294.1 Àπà«¬ ·≈–§‘¥‡ªìπ¡Ÿ≈§à“ 3,141.3

∫“∑µàÕºŸâªÉ«¬Àπ÷Ëß√“¬7 πÕ°®“°π’Èº≈®“°°“√«‘®—¬π’È

¬—ßæ∫«à“ ºŸâªÉ«¬ PD ¡’·π«‚πâ¡∑’Ë®”π«π√“¬°“√¬“

‡À≈◊Õ„™â ª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â‡©≈’Ë¬µàÕ√“¬ Ÿß

°«à“ºŸâªÉ«¬ HD Õ“®‡π◊ËÕß¡“®“°ºŸâªÉ«¬ PD √—∫¬“

ª√–®”‚¥¬‡©≈’Ë¬∑ÿ° 2 ‡¥◊Õπ ·µàºŸâªÉ«¬ HD √—∫¬“

ª√–®”∑ÿ° 1 ‡¥◊Õπ ºŸâªÉ«¬ PD ¡’®”π«π°“√‡¢â“

πÕπ‚√ßæ¬“∫“≈„π™à«ß 6 ‡¥◊Õπ°àÕπ‡°Á∫¢âÕ¡Ÿ≈ Ÿß

°«à“ºŸâªÉ«¬ HD ∑”„ÀâºŸâªÉ«¬ PD ¡’‚Õ°“  – ¡¬“

‡À≈◊Õ„™â‰¥â¡“°°«à“ºŸâªÉ«¬ HD ∑—Èßπ’ÈºŸâªÉ«¬ HD ¡’

√–¬–‡«≈“∑’Ë‡√‘Ë¡øÕ°‡≈◊Õ¥®π∂÷ßªí®®ÿ∫—π (9.9 ªï) ´÷Ëß

π“π°«à“ºŸâªÉ«¬ PD (2.5 ªï) ·µà¡’®”π«π√“¬°“√

¬“‡À≈◊Õ„™â ª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™âπâÕ¬°«à“ºŸâªÉ«¬

PD Õ“®‡π◊ËÕß¡“®“°ºŸâªÉ«¬ HD øÕ°‡≈◊Õ¥¡“π“π

¡“°°«à“·≈–µâÕß¡“√—∫°“√øÕ°‡≈◊Õ¥∑’Ë‚√ßæ¬“∫“≈

2-3 §√—ÈßµàÕ —ª¥“Àå Õ“®‡§¬¡’°“√·°â‰¢ªí≠À“¬“

‡À≈◊Õ„™â¥â«¬µπ‡Õß¡“°àÕπÀπâ“∑’Ë®–‡°Á∫¢âÕ¡Ÿ≈„π√–¥—∫

Àπ÷Ëß ‡™àπ °“√¢Õ√—∫§”·π–π”®“°∫ÿ§≈“°√∑“ß°“√

·æ∑¬å√«¡∂÷ß‡¿ —™°√∑’Ë„Àâ°“√¥Ÿ·≈Õ¬à“ß‡ªìπª√–®”

´÷Ëß‡ªìπ°“√„Àâ§”·π–π”·∫∫‡©æ“–√“¬ ¬—ß‰¡à¡’°“√∑”

Õ¬à“ß‡ªìπ√–∫∫ ∑”„Àâ‡°‘¥®”π«π√“¬°“√¬“‡À≈◊Õ„™â

ª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™âπâÕ¬°«à“ºŸâªÉ«¬ PD

 ”À√—∫√“¬°“√¬“∑’Ë¡’ª√‘¡“≥‡À≈◊Õ„™â¡“°∑’Ë ÿ¥

„πºŸâªÉ«¬ HD §◊Õ amlodipine ‡ªìπ®”π«π 933

Àπà«¬ ·≈–¬“‡À≈◊Õ„™â∑’Ë¡’¡Ÿ≈§à“ Ÿß∑’Ë ÿ¥§◊Õ ¬“„π°≈ÿà¡

non-calcium based phosphate binders ‰¥â·°à

lanthanum carbonate ´÷Ëß§‘¥‡ªìπ¡Ÿ≈§à“ 4,264

∫“∑ º≈°“√«‘®—¬∑’Ë‰¥â¡’§«“¡·µ°µà“ß®“°º≈°“√«‘®—¬

°àÕπÀπâ“π’È ‚¥¬ Jan Flint ·≈–§≥– ´÷Ëßæ∫«à“

¬“‡À≈◊Õ„™â∑’Ë¡’ª√‘¡“≥¡“°∑’Ë ÿ¥§◊Õ alfacalcidol1

·µà¢âÕ¡Ÿ≈¥â“π¡Ÿ≈§à“¬“‡À≈◊Õ„™â∑’Ë¡’¡Ÿ≈§à“ Ÿß ÿ¥„Àâº≈

 Õ¥§≈âÕß°—π π—Ëπ§◊Õ¬“‡À≈◊Õ„™â∑’Ë¡’¡Ÿ≈§à“ Ÿß∑’Ë ÿ¥æ∫

„π ¬“°≈ÿà¡ calcimimetics ·≈– non-calcium

based phosphate binders ÷́Ëß§‘¥‡ªìπ¡Ÿ≈§à“ª√–¡“≥

268,000 ∫“∑1 ‡π◊ËÕß®“°∑—Èß Õßß“π«‘®—¬„™â«‘∏’°“√

‡°Á∫¢âÕ¡Ÿ≈∑’Ë·µ°µà“ß°—π ß“π«‘®—¬¢Õß Jan Flint ·≈–

§≥–1 ‡°Á∫¢âÕ¡Ÿ≈‚¥¬°“√ ”√«®·≈–°“√°”Àπ¥™à«ß

‡«≈“„ÀâºŸâªÉ«¬π”¬“∑’Ë‰¡à‰¥â„™â·≈â«¡“ àß§◊π∑’Ë§≈‘π‘°

øÕ°‡≈◊Õ¥¥â«¬‡§√◊ËÕß‰µ‡∑’¬¡ ·≈–µâπ∑ÿπ§à“¬“¢Õß

ª√–‡∑»‰∑¬·≈–ª√–‡∑»Õ—ß°ƒ…·µ°µà“ß°—π ( à«πº≈

®“°°“√‡°Á∫¢âÕ¡Ÿ≈§√—Èß∑’Ë 1 „πºŸâªÉ«¬ PD æ∫«à“¬“∑’Ë

‡À≈◊Õ„™âª√‘¡“≥¡“°∑’Ë ÿ¥§◊Õ ferrous sulfate ‡ªìπ

®”π«π 1,642 Àπà«¬ ·≈–¬“‡À≈◊Õ„™â∑’Ë¡’¡Ÿ≈§à“ Ÿß∑’Ë ÿ¥

§◊Õ epoetin alfa §‘¥‡ªìπ¡Ÿ≈§à“ 15,062 ∫“∑ ´÷Ëß

¬—ß‰¡àæ∫«à“‡§¬¡’√“¬ß“π∑—Èß„π·≈–µà“ßª√–‡∑»¡“

°àÕπ)

 √ÿªº≈

°“√„Àâ°“√∫√‘∫“≈∑“ß‡¿ —™°√√¡‚¥¬°“√

·π–π”„ÀâºŸâªÉ«¬π”¬“‡À≈◊Õ„™â¡“¥â«¬∑ÿ°§√—Èß∑’Ë¡“µ√«®

µ“¡π—¥ ™à«¬≈¥°“√‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â‰¥â„πºŸâªÉ«¬

HD ·≈–ºŸâªÉ«¬ PD Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ∑—Èß

„π¥â“π®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â ª√‘¡“≥

·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â Õ¬à“ß‰√°Áµ“¡‰¡à¡’§«“¡·µ°

µà“ß„π®”π«πºŸâªÉ«¬∑’Ë‡°‘¥ªí≠À“¬“‡À≈◊Õ„™â √«¡∂÷ß

ª√‘¡“≥·≈–¡Ÿ≈§à“¬“‡À≈◊Õ„™â‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß

ºŸâªÉ«¬∑—Èß 2 °≈ÿà¡

¢âÕ‡ πÕ·π–

°“√«‘®—¬π’È¥”‡π‘π°“√∑’Ë‚√ßæ¬“∫“≈»‘√‘√“™

‡∑à“π—Èπ º≈°“√«‘®—¬∑’Ë‰¥âÕ“®‰¡à “¡“√∂Õâ“ßÕ‘ß‰ª¬—ß
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Àπà«¬«‘®—¬Õ◊Ëπ∑’Ë¡’∫√‘∫∑µà“ß°—π ·µàÀ“°Àπà«¬«‘®—¬∑’Ë¡’

∫√‘∫∑§≈â“¬°—∫‚√ßæ¬“∫“≈»‘√‘√“™Õ“® “¡“√∂π”

‰ªÕâ“ßÕ‘ß‰¥â ‚¥¬ √ÿª·≈â«°“√«‘®—¬π’È∑”„Àâ‡¿ —™°√

‰¥â‡≈Áß‡ÀÁπ∂÷ßªí≠À“¬“‡À≈◊Õ„™â¢ÕßºŸâªÉ«¬ HD ·≈–

ºŸâªÉ«¬ PD ®÷ß‰¥â„Àâ°“√∫√‘∫“≈∑“ß‡¿ —™°√√¡„π°“√

®—¥°“√ª√‘¡“≥¬“∑’Ë¡“°‡°‘π°«à“∑’ËºŸâªÉ«¬§«√‰¥â√—∫

·≈–ß“π«‘®—¬π’È¬—ß∑”„Àâ‡¿ —™°√ “¡“√∂®—¥·π«∑“ß„π

°“√®—¥°“√¬“‡À≈◊Õ„™â‰¥â ‡™àπ „ÀâºŸâªÉ«¬π”¬“‡À≈◊Õ„™â

¡“¥â«¬∑ÿ°§√—Èß∑’Ë¡“µ√«®µ“¡π—¥ À√◊Õ„ÀâºŸâªÉ«¬π—∫

®”π«π¬“‡À≈◊Õ„™â·≈â«·®âß·æ∑¬å∑ÿ°§√—Èß∑’Ë¡“µ√«®

µ“¡π—¥ ·≈â«®÷ß„Àâ∫ÿ§≈“°√ ‡™àπ ‡¿ —™°√ À√◊Õ æ¬“∫“≈

™à«¬µ—¥∑Õπ®”π«π¬“∑’Ë®–®à“¬„ÀâæÕ¥’°—∫«—ππ—¥ æ√âÕ¡

∑—Èß‡¿ —™°√„Àâ§«“¡√Ÿâ·°àºŸâªÉ«¬‡√◊ËÕß°“√µ√«® Õ∫

≈—°…≥–¿“¬πÕ° «—πÀ¡¥Õ“¬ÿ ·≈–«‘∏’ —ß‡°µ¬“‡ ◊ËÕ¡

§ÿ≥¿“æ ‡æ◊ËÕ √â“ß§«“¡¡—Ëπ„®„Àâ·°àºŸâªÉ«¬«à“¬“‡À≈◊Õ

„™âπ—Èπ “¡“√∂„™âµàÕ‰¥âÕ¬à“ßª≈Õ¥¿—¬ Õπ÷Ëß„πÕπ“§µ

Õ“®¡’°“√æ—≤π“√Ÿª·∫∫°“√«‘®—¬‡æ◊ËÕ«‘‡§√“–Àå “‡Àµÿ∑’Ë

∑”„Àâ‡°‘¥ªí≠À“¬“‡À≈◊Õ„™âÕ¬à“ß‡ªìπ√–∫∫„πºŸâªÉ«¬

°≈ÿà¡π’È ‡æ◊ËÕ®–‰¥âπ”º≈°“√«‘®—¬‰ª„™â„π°“√ª√—∫ª√ÿß

·≈–·°â‰¢ “‡Àµÿ¢Õßªí≠À“¬“‡À≈◊Õ„™â‰¥âÕ¬à“ß·∑â®√‘ß

πÕ°®“°π’Èß“π«‘®—¬π’È¬—ß¡’¢âÕ®”°—¥Õ’°ª√–°“√Àπ÷Ëß

§◊Õ °“√§”π«≥¡Ÿ≈§à“¬“‡À≈◊Õ„™â‡ªìπ°“√§”π«≥®“°

µâπ∑ÿπ§à“¬“‡æ’¬ß¥â“π‡¥’¬«‡∑à“π—Èπ ‰¡à¡’°“√§”π«≥

µâπ∑ÿπ¥â“πÕ◊ËπÊ ‡™àπ µâπ∑ÿπ®“°‡«≈“°“√∑”ß“π¢Õß

‡¿ —™°√„π°“√„Àâ∫√‘°“√π’È ¥—ßπ—Èπ„πÕπ“§µÕ“®¡’

°“√æ—≤π“√Ÿª·∫∫°“√«‘®—¬‡æ◊ËÕ«‘‡§√“–Àå¥â“π cost-

benefit analysis „π°“√„Àâ∫√‘°“√π’ÈµàÕ‰ª

°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥§≥∫¥’§≥–·æ∑¬-

»“ µ√å»‘√‘√“™æ¬“∫“≈∑’ËÕπÿ≠“µ„Àâ¥”‡π‘πß“π·≈–

‡º¬·æ√àº≈ß“π«‘®—¬ ¢Õ¢Õ∫§ÿ≥§≥–°√√¡°“√

®√‘¬∏√√¡°“√«‘®—¬„π§π §≥–·æ∑¬»“ µ√å»‘√‘√“™

æ¬“∫“≈∑’Ë π—∫ πÿπ„Àâ¥”‡π‘πß“π«‘®—¬ ¢Õ¢Õ∫§ÿ≥

‡¿ —™°√„πÀπà«¬∫√‘∫“≈‡¿ —™°√√¡ºŸâªÉ«¬πÕ° ΩÉ“¬

‡¿ —™°√√¡ ∑’Ë¡’ à«π√à«¡„π°“√„Àâ§”ª√÷°…“„π°“√

«‘®—¬ ¢Õ¢Õ∫§ÿ≥Õ“®“√¬å®“° “¢“«‘™“«—°°–«‘∑¬“

¿“§«‘™“Õ“¬ÿ√»“ µ√å ·≈–æ¬“∫“≈„π§≈‘π‘°øÕ°‡≈◊Õ¥

¥â«¬‡§√◊ËÕß‰µ‡∑’¬¡·≈–§≈‘π‘°≈â“ß‰µ∑“ß™àÕß∑âÕß∑’Ë¡’

 à«π√à«¡„π°“√¥Ÿ·≈ºŸâªÉ«¬‡√◊ËÕß¬“‡À≈◊Õ„™â

‡Õ° “√Õâ“ßÕ‘ß
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Ranolazine „π°“√√—°…“¿“«–‡®Á∫‡§âπÕ°·∫∫‡√◊ÈÕ√—ß

π∑’‡∑æ √—µπ«‘¿“ππ∑å, ¿.∫.*, «‘¿“√—°…å ∫ÿ≠¡“°, ¿.∫.**

∫∑π”

¿“«–‡®Á∫‡§âπÕ°·∫∫‡√◊ÈÕ√—ß (chronic angina)

‡°‘¥®“°¿“«–À—«„®¢“¥‡≈◊Õ¥ (myocardial ischemia)

¡’ “‡ÀµÿÀ≈—° 2 ª√–°“√ §◊Õ°≈â“¡‡π◊ÈÕÀ—«„®µâÕß°“√

‡≈◊Õ¥·≈–ÕÕ° ‘́‡®π‡æ‘Ë¡¢÷Èπ (increase myocardial

oxygen demand) ‡™àπ §«“¡‡§√’¬¥∑“ßÕ“√¡≥å

(emotional stress) ‡ªìπµâπ ·≈–°“√≈¥≈ß¢Õß

‡≈◊Õ¥∑’Ë‰ª‡≈’È¬ß°≈â“¡‡π◊ÈÕÀ—«„® (decrease myocardial

oxygen supply) ´÷Ëß¡—°‡ªìπº≈¡“®“°¿“«–°“√·¢Áß

µ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥ (atherosclerosis) À√◊ÕÕ“®‡°‘¥

®“°°“√À¥µ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥ (coronary vasospasm)

‚¥¬ºŸâªÉ«¬°≈ÿà¡π’È®–¡’Õ“°“√·πàπ Õ÷¥Õ—¥ À√◊Õ‡®Á∫„π

∑√«ßÕ° ÷́ËßÕ“®√â“«‰ª∫√‘‡«≥¢“°√√‰°√ ‰À≈à À√◊Õ

·¢π ấ“¬‰¥â Õ“°“√‡À≈à“π’È¡—°‡°‘¥¢÷Èπ‡¡◊ËÕºŸâªÉ«¬ÕÕ°

°”≈—ß°“¬ ·≈–®–∑ÿ‡≈“≈ßÀ√◊ÕÀ“¬‰ªÀ≈—ßÀ¬ÿ¥æ—°1

ªí®®ÿ∫—π¬“µâ“πÕ“°“√‡®Á∫·πàπÀπâ“Õ° (anti-anginal

drugs) ¡’‡ªÑ“À¡“¬À≈—°‡æ◊ËÕ∫√√‡∑“Õ“°“√  àßº≈„Àâ

ºŸâªÉ«¬ “¡“√∂ÕÕ°·√ß‰¥â¡“°¢÷Èπ ∑”°‘®°√√¡µà“ßÊ ‰¥â

·≈–¡’§ÿ≥¿“æ™’«‘µ¥’¢÷Èπ ¬“∑’Ë¡’ƒ∑∏‘Ï¥—ß°≈à“« ‰¥â·°à

¬“°≈ÿà¡ beta-blockers, nitrates, ·≈– calcium

antagonists ¢âÕ®”°—¥¢Õß°“√„™â¬“∑—Èß 3 ™π‘¥π’È§◊Õ

√∫°«π√–¥—∫§«“¡¥—π‚≈À‘µ·≈–Õ—µ√“°“√‡µâπ¢ÕßÀ—«„®

∑”„Àâ‡°‘¥º≈¢â“ß‡§’¬ß„πºŸâªÉ«¬∫“ß√“¬ √«¡∂÷ß‰¡à

 “¡“√∂ª√—∫¢π“¥¬“‰¥â Ÿßµ“¡∑’ËµâÕß°“√ ®÷ß¡’°“√

»÷°…“§âπ§«â“‡æ◊ËÕ∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß¬“Õ◊ËπÊ ∑’Ë

„™â√—°…“¿“«–‡®Á∫‡§âπÕ°·∫∫‡√◊ÈÕ√—ß´÷Ëß¡’«—µ∂ÿª√– ß§å

‡æ◊ËÕπ”‡ πÕ¬“∑“ß‡≈◊Õ°„À¡à ”À√—∫ºŸâªÉ«¬∑’Ë‰¡àµÕ∫

 πÕßµàÕ°“√√—°…“‡¥‘¡ À√◊Õ¡’¢âÕÀâ“¡„™â¬“¥—ß°≈à“« ¥—ß

π—Èπ∫∑§«“¡π’È®÷ß‰¥â√«∫√«¡¢âÕ¡Ÿ≈¬“ ranolazine ´÷Ëß

‡ªìπ¬“∑“ß‡≈◊Õ°∑’Ë‰¥â√—∫°“√√—∫√Õß®“°Õß§å°“√Õ“À“√

·≈–¬“·Ààß À√—∞Õ‡¡√‘°“ (US FDA) „πªï §.». 2006

 ”À√—∫°“√√—°…“¿“«–‡®Á∫‡§âπÕ°·∫∫‡√◊ÈÕ√—ß·≈–‡ªìπ

¬“∑’Ë àßº≈πâÕ¬¡“°µàÕ§«“¡¥—π‚≈À‘µ·≈–Õ—µ√“°“√

‡µâπ¢ÕßÀ—«„®

¢âÕ¡Ÿ≈∑—Ë«‰ª1-2

™◊ËÕ “¡—≠: Ranolazine

™◊ËÕ°“√§â“: Ranexa®

ºŸâ·∑π®”Àπà“¬: ∫√‘…—∑ ‡Õ.‡¡π“√‘π’ (ª√–‡∑»

‰∑¬) ®”°—¥

™◊ËÕ∑“ß‡§¡’: [(+)N-(2,6-dimethylphenyl)-

4(2-hydroxy-3-(2-methoxyphenoxy)-propyl)-

1-piperazine acetamidedihydrochloride]

 Ÿµ√‚¡‡≈°ÿ≈: C
24
H

33
N

3
O

4
 ·≈–¡’§à“¡«≈

‚¡‡≈°ÿ≈ 427.54 (√Ÿª∑’Ë 1)

√Ÿª∑’Ë 1  ‚§√ß √â“ß∑“ß‡§¡’¢Õß Ranolazine2

∫∑§«“¡ª√‘∑—»πå (Review Article)
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√Ÿª·∫∫¬“1: º≈‘µ¿—≥±å∑’Ë¡’®”Àπà“¬‡ªìπ¬“‡¡Á¥

√—∫ª√–∑“π™π‘¥ÕÕ°ƒ∑∏‘Ïπ“π ¡’§«“¡·√ß 3 ¢π“¥

Ranexa® 375 ¡‘≈≈‘°√—¡ ‡ªìπ¬“‡¡Á¥√Ÿª√’ ª≈“¬

¡π πŸπ∑—Èß Õß¥â“π ‡§≈◊Õ∫øî≈å¡ ’øÑ“ÕàÕπ ¡’µ—«‡≈¢

ç375é √–∫ÿ∑’Ë¥â“πÀπ÷Ëß¢Õß‡¡Á¥¬“ Õ’°¥â“πÀπ÷Ëß‡√’¬∫

Ranexa® 500 ¡‘≈≈‘°√—¡ ‡ªìπ¬“‡¡Á¥√Ÿª√’ ª≈“¬

¡π πŸπ∑—Èß Õß¥â“π ‡§≈◊Õ∫øî≈å¡ ’ â¡ÕàÕπ ¡’µ—«‡≈¢

ç500é √–∫ÿ∑’Ë¥â“πÀπ÷Ëß¢Õß‡¡Á¥¬“ Õ’°¥â“πÀπ÷Ëß‡√’¬∫

Ranexa® 750 ¡‘≈≈‘°√—¡ ‡ªìπ¬“‡¡Á¥√Ÿª√’ ª≈“¬

¡π πŸπ∑—Èß Õß¥â“π ‡§≈◊Õ∫øî≈å¡ ’‡¢’¬«ÕàÕπ ¡’µ—«‡≈¢

ç750é √–∫ÿ∑’Ë¥â“πÀπ÷Ëß¢Õß‡¡Á¥¬“ Õ’°¥â“πÀπ÷Ëß‡√’¬∫

 à«πª√–°Õ∫∑’Ë‰¡àÕÕ°ƒ∑∏‘Ï:

µ—«¬“‰¡à ”§—≠„π¬“‡¡Á¥ Ranexa® ∑ÿ°§«“¡

·√ß: Carnauba wax, hypromellose, magnesium

stearate, methacrylic acid-ethyl acrylate

copolymer (1:1), microcrystalline cellulose,

sodium hydroxide, titanium dioxide

µ—«¬“‰¡à ”§—≠ ”À√—∫¬“‡¡Á¥ 375 ¡‘≈≈‘°√—¡:

Macrogol, polysorbate 80, Blue #2/indigo

carmine aluminum lake (E132)

µ—«¬“‰¡à ”§—≠ ”À√—∫¬“‡¡Á¥ 500 ¡‘≈≈‘°√—¡:

Macrogol, polyvinyl alcohol-part hydrolyzed,

iron oxide yellow (E172 iii), iron oxide red

(E172 ii), talc

µ—«¬“‰¡à ”§—≠ ”À√—∫¬“‡¡Á¥ 750 ¡‘≈≈‘°√—¡:

Glycerol triacetate, lactose monohydrate, Blue

#1/brilliant blue FCF aluminum lake (E133)

and Yellow #5/tartrazine aluminum lake (E102)

‡¿ —™æ≈»“ µ√å 1-6

°≈‰°°“√ÕÕ°ƒ∑∏‘Ï: „π¿“«–À—«„®¢“¥‡≈◊Õ¥

late sodium channel (I
Na

) ®–¡’°“√‡ªî¥ÕÕ°

¡“°°«à“„π ¿“«–ª°µ‘ °“√‡ªî¥ÕÕ°¢Õß channel π’È

 àßº≈„Àâ‡°‘¥°“√ – ¡ sodium ion ¿“¬„π‡´≈≈å

°≈â“¡‡π◊ÈÕÀ—«„® sodium ion ‡À≈à“π’È®–«‘ËßÕÕ°®“°

‡´≈≈å°≈â“¡‡π◊ÈÕÀ—«„®ºà“π∑“ß sodium-calcium

exchanger ®π∑”„Àâ‡°‘¥°“√§—Ëß¢Õß calcium ion

¿“¬„π‡´≈≈å°≈â“¡‡π◊ÈÕÀ—«„®„π∑’Ë ÿ¥ º≈‡ ’¬∑’Ëµ“¡¡“§◊Õ

°“√§≈“¬µ—«¢Õß°≈â“¡‡π◊ÈÕÀ—«„®∂Ÿ°√∫°«π ∑”„Àâ

§≈“¬µ—«‰¥âπâÕ¬°«à“ª°µ‘ (impaired relaxation)

 àßº≈∑”„Àâ‡°‘¥°“√≈¥≈ß¢Õßª√‘¡“≥‡≈◊Õ¥∑’Ë‡¢â“‰ª

‡≈’È¬ß„πÀ≈Õ¥‡≈◊Õ¥À—«„® ÷́ËßÕ“®∑”„ÀâÕ“°“√À—«„®

¢“¥‡≈◊Õ¥·¬à≈ß πÕ°®“°π’È°“√§—Ëß¢Õß calcium ion

¿“¬„π‡´≈≈å¬—ß —¡æ—π∏å°—∫°“√‡°‘¥¿“«–À—«„®‡µâπº‘¥

®—ßÀ«– ÷́ËßÕ“®∑”„Àâ‡°‘¥Õ—πµ√“¬µàÕºŸâªÉ«¬Õ’°¥â«¬

¬“ ranolazine ¡’ƒ∑∏‘Ï„π°“√µâ“π°“√¢“¥‡≈◊Õ¥¢ÕßÀ—«„®

(anti-ischemic effect) ·≈–µâ“πÕ“°“√∫’∫‡§âπÀ—«„®

(anti-angina effect) ºà“π°≈‰°°“√ÕÕ°ƒ∑∏‘Ï‚¥¬

°“√‰ª¬—∫¬—Èß late sodium channel (I
Na

) „π

‡´≈≈åÀ—«„® ∑”„Àâ≈¥°“√ – ¡ª√‘¡“≥‚´‡¥’¬¡¿“¬„π

‡´≈≈å ™à«¬ªÑÕß°—π°“√§—Ëß¢Õß calcium ion „π‡´≈≈å

°≈â“¡‡π◊ÈÕÀ—«„® ∑”„Àâ°≈â“¡‡π◊ÈÕÀ—«„®§≈“¬µ—«‰¥â¥’¢÷Èπ

´÷Ëß àßº≈¥’µàÕª√‘¡“≥‡≈◊Õ¥∑’Ë®–‡¢â“‰ª‡≈’È¬ß°≈â“¡‡π◊ÈÕ

À—«„® Õ¬à“ß‰√°Áµ“¡¬“π’È¡’º≈¬—∫¬—Èß delayed rectifier

potassium current (IKr)  àßº≈„Àâ¬◊¥√–¬–‡«≈“¢Õß

ventricular action potential „Àâπ“π¢÷Èπ ∑”„Àâ‡°‘¥

QT prolongation ‰¥â πÕ°®“°π’È¬“¬—ß¡’º≈≈¥ A
1C

ª√–¡“≥√âÕ¬≈– 0.5 ∂÷ß 0.7 ¥—ßπ—Èπ®÷ß§«√µ‘¥µ“¡

√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„πºŸâªÉ«¬‚√§

‡∫“À«“π∑’Ë°”≈—ß¡’°“√ª√—∫¢π“¥¢Õß¬“≈¥√–¥—∫

πÈ”µ“≈„π‡≈◊Õ¥‡æ◊ËÕªÑÕß°—π°“√‡°‘¥º≈¢â“ß‡§’¬ß‡√◊ËÕß

¿“«–πÈ”µ“≈„π‡≈◊Õ¥µË”

º≈µàÕ√–∫∫‰À≈‡«’¬π‚≈À‘µ2 : ¬“ ranola-

zine ¡’º≈πâÕ¬¡“°µàÕÕ—µ√“°“√‡µâπ¢ÕßÀ—«„®·≈–

§«“¡¥—π‚≈À‘µ ®“°°“√»÷°…“æ∫«à“Õ—µ√“°“√‡µâπ

¢ÕßÀ—«„®≈¥≈ß‡©≈’Ë¬πâÕ¬°«à“ 2 §√—ÈßµàÕπ“∑’ ·≈–



80  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈

systolic blood pressure ≈¥≈ßπâÕ¬°«à“ 3 ¡‘≈≈‘‡¡µ√

ª√Õ∑) Õ¬à“ß‰√°Áµ“¡ ¬“π’È¡’º≈≈¥§«“¡¥—π‚≈À‘µ

¡“°°«à“ª°µ‘‰¥âÀ“°„™â¬“„π¢π“¥ Ÿß ®“°°“√»÷°…“

æ∫«à“ À“°„™â¬“¢π“¥ 1,000 ¡‘≈≈‘°√—¡ «—π≈– 2 §√—Èß

®–‡æ‘Ë¡‚Õ°“ „π°“√‡°‘¥ hypotension §“¥«à“‡ªìπ

‡æ√“–¬“¡’º≈µâ“π alpha receptor ∑’ËÀ≈Õ¥‡≈◊Õ¥

‡¿ —™®≈π»“ µ√å 1-2

°“√¥Ÿ¥´÷¡¬“ ranolazine: ¬“ ranolazine

¡’§à“™’«ª√– ‘∑∏‘º≈ (bioavailability) √âÕ¬≈– 76

‚¥¬∂Ÿ°¥Ÿ¥ ÷́¡‰¥â¥’∑’Ë≈”‰ â ÷́Ëß®–∂Ÿ°‡ª≈’Ë¬π ¿“æ∑’Ë

ºπ—ß≈”‰ â·≈–µ—∫ºà“πÀ≈“°À≈“¬°√–∫«π°“√ ‚¥¬

¡’ O-demethylation ·≈– N-dealkylation ‡ªìπ

«‘∂’∑’Ë ”§—≠∑’Ë ÿ¥

¬“ ranolazine ®–¡’§«“¡‡¢â¡¢âπ Ÿß ÿ¥„π

‡≈◊Õ¥¿“¬À≈—ß®“°°“√√—∫ª√–∑“π¬“ª√–¡“≥ 2 ∂÷ß 6

™—Ë«‚¡ß ·≈–¡’√–¥—∫¬“„π‡≈◊Õ¥§ß∑’Ë (steady state)

¿“¬„π 3 «—πÀ≈—ß®“°°“√√—∫ª√–∑“π¬“·∫∫«—π≈–

2 §√—Èß (twice-daily dosing) πÕ°®“°π’È¬“ rano-

lazine ¡’§à“§√÷Ëß™’«‘µ (half-life) ∑’Ë√–¥—∫¬“„π‡≈◊Õ¥

§ß∑’Ëª√–¡“≥ 7 ™—Ë«‚¡ß

°“√°√–®“¬¬“ ranolazine: æ∫«à“ª√–¡“≥

√âÕ¬≈– 62 ¢Õß¬“ ranolazine ®—∫°—∫‚ª√µ’π„π

æ≈“ ¡“ ÷́Ëß à«π¡“°®—∫°—∫ alpha-1 acid glyco-

protein ·≈–®—∫°—∫ albumin ‰¥â‰¡à¡“°π—° πÕ°

®“°π’È§à“‡©≈’Ë¬ª√‘¡“µ√°“√°√–®“¬µ—«¢Õß¬“‡¡◊ËÕ√–¥—∫

¬“„π‡≈◊Õ¥§ß∑’Ë (Vss) §◊Õª√–¡“≥ 180 ≈‘µ√

°“√‡ª≈’Ë¬π ¿“æ¬“ ranolazine: ¬“ rano-

lazine ∂Ÿ°‡ª≈’Ë¬π ¿“æÕ¬à“ß√«¥‡√Á«„πª√‘¡“≥ Ÿßºà“π

cytochrome P 450 (CYP) ™π‘¥ 3A4 ‡ªìπÀ≈—°

·≈–ºà“π CYP 2D6 ‡ªìπ à«ππâÕ¬ °“√‡ª≈’Ë¬π ¿“æ

¬“ à«π„À≠à‡°‘¥ºà“π«‘∂’ O-demethylation ·≈–

N-dealkylation

°“√°”®—¥¬“ ranolazine: æ∫«à“√âÕ¬≈– 75

¢Õß¢π“¥¬“ ranolazine ∑’Ë√—∫ª√–∑“π∂Ÿ°¢—∫ÕÕ°

∑“ßªí  “«– ·≈–√âÕ¬≈– 25 ∑’Ë‡À≈◊Õ®–∂Ÿ°¢—∫ÕÕ°∑“ß

Õÿ®®“√–

πÕ°®“°π’ÈÕ“¬ÿ ‡æ» Õ“À“√ ·≈–‚√§À—«„®

≈â¡‡À≈«‰¡à‰¥â àßº≈µàÕ‡¿ —™®≈π»“ µ√å¢Õß¬“ rano-

lazine

ªØ‘°‘√‘¬“√–À«à“ß¬“1-3,5

º≈¢Õß¬“Õ◊ËπµàÕ¬“ ranolazine: ¬“ rano-

lazine ∂Ÿ°‡ª≈’Ë¬π ¿“æ‚¥¬ CYP 3A4 ‡ªìπÀ≈—°

·≈– CYP 2D6 ‡ªìπ à«ππâÕ¬ πÕ°®“°π’È¬—ß‡ªìπ

substrate ¢Õß P-glycoprotein (P-gp) √«¡∂÷ß

¡’ƒ∑∏‘Ï¬—∫¬—Èß P-gp ¥â«¬ ¥—ßπ—Èπ®÷ß§«√√–¡—¥√–«—ß°“√

„™â¬“√à«¡°—∫¬“Õ◊Ëπ ¥—ßπ’È

- ¬“∑’Ë¡’ƒ∑∏‘Ï‡ªìπ potent CYP 3A4 in-

hibitors: Àâ“¡„™â¬“ ranolazine √à«¡°—∫¬“∑’Ë¡’ƒ∑∏‘Ï

potent CYP 3A4 inhibitors ‡™àπ itraconazole,

ketoconazole, posaconazole, clarithromycin,

telithromycin, nefazodone ·≈–¬“„π°≈ÿà¡ pro-

tease inhibitors ‡ªìπµâπ √«¡∂÷ßπÈ”º≈‰¡â®”æ«°

grapefruit

- ¬“∑’Ë¡’ƒ∑∏‘Ï‡ªìπ moderate CYP 3A4

inhibitors: §«√ª√—∫¢π“¥¬“ ranolazine Õ¬à“ß

√–¡—¥√–«—ß„πºŸâªÉ«¬∑’Ë‰¥â√—∫¬“∑’Ë¡’ƒ∑∏‘Ï moderate

CYP 3A4 inhibitors ‡™àπ diltiazem, verapamil,

fluconazole ·≈– erythromycin ‡ªìπµâπ ·≈–

°”Àπ¥¢π“¥¬“ Ÿß ÿ¥‰¡à‡°‘π ranolazine 500 ¡‘≈≈‘-

°√—¡ 2 §√—ÈßµàÕ«—π

- ¬“∑’Ë¡’ƒ∑∏‘Ï‡ªìπ weak CYP 3A4 inhi-

bitors: ‰¡à®”‡ªìπµâÕßª√—∫¢π“¥¬“ ranolazine

„πºŸâªÉ«¬∑’Ë‰¥â√—∫¬“∑’Ë¡’ƒ∑∏‘Ï weak CYP 3A4 in-

hibitors ‡™àπ simvastatin ·≈– cimetidine ‡ªìπµâπ
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- ¬“∑’Ë¡’ƒ∑∏‘Ï‡ªìπ CYP 3A4 inducers:

§«√À≈’°‡≈’Ë¬ß°“√„™â¬“ ranolazine √–À«à“ß„Àâ¬“

∑’Ë¡’ƒ∑∏‘Ï CYP 3A4 inducers ‡™àπ rifampicin,

phenytoin, carbamazepine ·≈– St Johnûs Wort

‡ªìπµâπ

- ¬“∑’Ë¡’ƒ∑∏‘Ï‡ªìπ P-gp inhibitors: §«√

ª√—∫¢π“¥¬“ ranolazine ≈ß„πºŸâªÉ«¬∑’Ë„™â¬“∑’Ë¡’ƒ∑∏‘Ï

P-gp inhibitors √à«¡¥â«¬ ‡™àπ cyclosporine ·≈–

verapamil ‡ªìπµâπ

º≈¢Õß¬“ ranolazine µàÕ¬“Õ◊Ëπ: ¬“

ranolazine ¡’ƒ∑∏‘Ï moderate to potent P-gp

inhibitors, weak CYP 3A4 inhibitors, ·≈–

weak CYP 2D6 inhibitors ¥—ßπ—Èπ®÷ßµâÕß√–¡—¥

√–«—ß°“√„™â¬“√à«¡°—∫¬“Õ◊Ëπ ¥—ßπ’È

- ¬“∑’Ë∂Ÿ°‡ª≈’Ë¬π ¿“æºà“π CYP 3A4:

·π–π”ºŸâªÉ«¬∑’Ë„™â¬“ ranolazine „π∑ÿ°¢π“¥„Àâ

®”°—¥¢π“¥¬“¢Õß simvastatin ‰¡à‡°‘π 20 ¡‘≈≈‘-

°√—¡µàÕ«—π  à«π¬“ atorvastatin ·π–π”„Àâ®”°—¥

¢π“¥¬“·≈–µ‘¥µ“¡Õ“°“√∑“ß§≈‘π‘°µ“¡§«“¡

‡À¡“– ¡

πÕ°®“°π’È°“√„Àâ¬“ ranolazine √à«¡°—∫

¬“∑’Ë‡ªìπ “√µ—Èßµâπ¢Õß‡Õπ‰´¡å CYP 3A4 ∑’Ë¡’™à«ß

°“√√—°…“·§∫ (narrow therapeutic range) ‡™àπ

tacrolimus, cyclosporin, sirolimus, ·≈– evero-

limus ‡ªìπµâπ ·π–π”„Àâµ‘¥µ“¡√–¥—∫¬“„π‡≈◊Õ¥

¢Õß¬“¥—ß°≈à“«‡¡◊ËÕ„Àâ√à«¡°—∫¬“ ranolazine ·≈–§«√

ª√—∫¢π“¥¬“„Àâ Õ¥§≈âÕß°—π

- ¬“∑’Ë¡’ƒ∑∏‘Ï‡ªìπ substrate ¢Õß P-gp:

§«√µ√«®«—¥µ‘¥µ“¡√–¥—∫¬“ digoxin ‡ªìπ√–¬–‡¡◊ËÕ

„Àâ√à«¡°—∫¬“ ranolazine

- ¬“∑’Ë∂Ÿ°‡ª≈’Ë¬π ¿“æºà“π CYP 2D6:

√–¡—¥√–«—ß°“√„Àâ¬“ ranolazine √à«¡°—∫¬“∑’Ë‡ªìπ

substrate ¢Õß CYP 2D6 ‡™àπ ¬“°≈ÿà¡ tricyclic

antidepressants ·≈– antipsychotics ‡ªìπµâπ ´÷Ëß

Õ“®®”‡ªìπµâÕßª√—∫≈¥¢π“¥„™â¬“‡À≈à“π’È≈ß

°“√»÷°…“∑“ß§≈‘π‘°

°“√»÷°…“∑“ß§≈‘π‘°µà“ßÊ · ¥ß∂÷ßª√–-

 ‘∑∏‘º≈·≈–§«“¡ª≈Õ¥¿—¬¢Õß¬“ ranolazine „π

°“√√—°…“ºŸâªÉ«¬¿“«–‡®Á∫‡§âπÕ°·∫∫‡√◊ÈÕ√—ß (chronic

stable angina) ∑—Èß„π√Ÿª·∫∫°“√„™â¬“ ranolazine

‡¥’Ë¬« ·≈–„™â‡¡◊ËÕ√—°…“¥â«¬¬“√—°…“¿“«–‡®Á∫‡§âπÕ°

·∫∫‡√◊ÈÕ√—ß™π‘¥Õ◊Ëπ·≈â«¬—ß‰¥âº≈°“√√—°…“‰¡à‡ªìπ∑’Ëπà“

æÕ„® ´÷Ëß¡’√“¬≈–‡Õ’¬¥¥—ßµàÕ‰ªπ’È

°“√»÷°…“ CARISA7: »÷°…“„πºŸâªÉ«¬∑’Ë¡’

¿“«–‡®Á∫‡§âπÕ°·∫∫‡√◊ÈÕ√—ß ®”π«π 823 §π ÷́Ëß·∫àß

‡ªìπ 3 °≈ÿà¡ ‚¥¬ ÿà¡„Àâ‰¥â√—∫¬“ ranolazine 750

¡‘≈≈‘°√—¡ À√◊Õ ¬“ ranolazine 1,000 ¡‘≈≈‘°√—¡ À√◊Õ

¬“À≈Õ° «—π≈– 2 §√—Èß ‚¥¬ºŸâªÉ«¬‰¥â√—∫¬“ ranola-

zine ‡ √‘¡®“°°“√√—°…“¥â«¬¬“À≈—° §◊Õ atenolol 50

¡‘≈≈‘°√—¡µàÕ«—π amlodipine 5 ¡‘≈≈‘°√—¡µàÕ«—π À√◊Õ

diltiazem 180 ¡‘≈≈‘°√—¡µàÕ«—π‡ªìπ‡«≈“ 12  —ª¥“Àå

°“√»÷°…“π’È¡’ primary end point §◊Õ treadmill

exercise duration ∑’Ë√–¥—∫ trough ¢Õß¬“ rano-

lazine (À≈—ß®“°„Àâ¬“ 12 ™—Ë«‚¡ß) º≈°“√»÷°…“æ∫

«à“¬“ ranolazine ∑—Èß 2 ¢π“¥ ¡’ª√– ‘∑∏‘¿“æ‡Àπ◊Õ

°«à“¬“À≈Õ°Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‚¥¬æ∫«à“

ºŸâªÉ«¬ “¡“√∂ÕÕ°°”≈—ß°“¬‰¥âπ“π¢÷Èπ (‡æ‘Ë¡ exercise

duration ∑’Ë√–¥—∫ peak ·≈– trough) πÕ°®“°π’È

°≈ÿà¡∑’Ë‰¥â¬“ ranolazine ¡’§«“¡∂’Ë¢ÕßÕ“°“√‡®Á∫‡§âπ

Àπâ“Õ°µàÕ —ª¥“Àå ·≈–°“√„™â nitroglycerine ™π‘¥

ÕÕ°ƒ∑∏‘Ï —Èπ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

¬“À≈Õ°

„π°“√»÷°…“¥â“π§«“¡ª≈Õ¥¿—¬æ∫«à“¬“

ranolazine ‰¡à àßº≈µàÕÕ—µ√“°“√‡µâπ¢ÕßÀ—«„®

·≈–√–¥—∫§«“¡¥—π‚≈À‘µ¢ÕßºŸâªÉ«¬ πÕ°®“°π’ÈºŸâªÉ«¬
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∑’Ë‰¥â√—∫¬“ ranolazine 2,000 ¡‘≈≈‘°√—¡µàÕ«—π¡’

√“¬ß“π°“√‡°‘¥Õ“°“√ syncope ®”π«π 5 §π

°“√»÷°…“ ERICA8: »÷°…“„πºŸâªÉ«¬∑’Ë‡ªìπ

‚√§À≈Õ¥‡≈◊Õ¥À—«„® ∑’Ë¡’¿“«–‡®Á∫‡§âπÕ°·∫∫‡√◊ÈÕ√—ß

(¡’Õ“°“√ª«¥‡§âπÀ—«„® ¡“°°«à“À√◊Õ‡∑à“°—∫ 3 §√—Èß

µàÕ  —ª¥“Àå ‚¥¬∑’ËºŸâªÉ«¬∑’Ë‡¢â“√à«¡°“√∑¥≈Õßπ’È®–‰¥â

√—∫¬“ amlodipine 10 ¡‘≈≈‘°√—¡ µàÕ«—π Õ¬à“ßπâÕ¬ 2

 —ª¥“Àå ‚¥¬„π®”π«π 565 §π ®–·∫àß‡ªìπ 2 °≈ÿà¡

‚¥¬ ÿà¡„Àâ‰¥â√—∫¬“ ranolazine 500 ¡‘≈≈‘°√—¡ À√◊Õ

¬“À≈Õ° «—π≈– 2 §√—Èß π“π 1  —ª¥“Àå ·≈–µ“¡¥â«¬

¬“ ranolazine 1,000 ¡‘≈≈‘°√—¡ À√◊Õ¬“À≈Õ° «—π≈–

2 §√—Èß π“π 6  —ª¥“Àå ·≈–√âÕ¬≈– 45 ¢ÕßºŸâªÉ«¬

∑—ÈßÀ¡¥‰¥â√—∫¬“ long-acting nitrates °“√»÷°…“π’È

¡’ primary outcome §◊Õ Õ—µ√“¢Õß°“√ª«¥‡§âπÕ°

‡©≈’Ë¬µàÕ —ª¥“Àå ·≈–¡’ secondary outcome §◊Õ

Õ—µ√“¢Õß°“√„™â¬“ nitroglycerine ™π‘¥ÕÕ°ƒ∑∏‘Ï

 —Èπ‡©≈’Ë¬µàÕ —ª¥“Àå º≈°“√»÷°…“æ∫«à“°≈ÿà¡∑’Ë‰¥â√—∫

¬“ ranolazine ®–¡’Õ“°“√ª«¥‡§âπÕ°µàÕ —ª¥“Àå·≈–

°“√„™â nitroglycerine ™π‘¥ÕÕ°ƒ∑∏‘Ï —Èπ≈¥≈ßÕ¬à“ß

¡’π—¬ ”§—≠∑“ß ∂‘µ‘µ“¡≈”¥—∫ (p = 0.028, p = 0.014)

‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¥â√—∫¬“À≈Õ°

°“√»÷°…“ MARISA9: »÷°…“„πºŸâªÉ«¬∑’Ë¡’

¿“«–ª«¥‡§âπÕ°√ÿπ·√ß‡√◊ÈÕ√—ß (chronic severe an-

gina) ®”π«π 191 §π ÷́Ëß·∫àß‡ªìπ 4 °≈ÿà¡ ‚¥¬ ÿà¡

„Àâ‰¥â√—∫¬“ ranolazine 500 ¡‘≈≈‘°√—¡ 1,000  ¡‘≈≈‘°√—¡

1,500 ¡‘≈≈‘°√—¡ ·≈– ¬“À≈Õ° «—π≈– 2 §√—Èß ‚¥¬√Ÿª

·∫∫°“√»÷°…“‡ªìπ·∫∫¢â“¡ ≈—∫ (cross-over study)

√–¬–‡«≈“ 1  —ª¥“ÀåµàÕ§√—Èß °“√»÷°…“π’È¡’ primary

outcome §◊Õ √–¬–‡«≈“ÕÕ°°”≈—ß°“¬∑’Ë√–¥—∫ trough

¢Õß¬“ ranolazine (total exercise duration at

trough) ·≈–¡’ other end point §◊Õ √–¬–Àà“ß„π

°“√‡°‘¥Õ“°“√ª«¥‡§âπÕ° (time to onset of angina)

·≈– √–¬–‡«≈“∑’Ë‡°‘¥¿“«– 1 mm ST-segment

depression (time to 1 mm ST-segment depres-

sion at trough) º≈°“√»÷°…“æ∫«à“°≈ÿà¡∑’Ë‰¥â√—∫¬“

ranolazine ¡’ exercise duration time to onset of

angina ·≈– time to 1 mm ST-segment depres-

sion π“π¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑—Èß„π√–¥—∫

¬“∑’Ë trough ·≈– peak °“√‡æ‘Ë¡¢π“¥¬“¡’§«“¡

 —¡æ—π∏å‚¥¬µ√ß°—∫º≈°“√»÷°…“‡À≈à“π’È ·µàÕ¬à“ß‰√

°Áµ“¡°≈ÿà¡∑’Ë‰¥â√—∫¬“ ranolazine 1,500 ¡‘≈≈‘°√—¡

«—π≈– 2 §√—Èß ¡’Õ“°“√¢â“ß‡§’¬ß‡æ‘Ë¡¡“°¢÷ÈπÕ¬à“ß‰¡à

‡ªìπ —¥ à«π°—π ®÷ß∑”„Àâ‰¡à¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡µàÕ‰ª

 ”À√—∫¢π“¥¬“ 1,500 ¡‘≈≈‘°√—¡

°“√»÷°…“ MERLIN-TIMI 3610: ®“°

°“√»÷°…“ CARISA, ERICA ·≈– MARISA · ¥ß

„Àâ‡ÀÁπ∂÷ßª√–‚¬™πå¢Õß¬“ ranolazine ‡æ◊ËÕ≈¥°“√

¢“¥‡≈◊Õ¥ (ischemia) „πºŸâªÉ«¬‚√§À≈Õ¥‡≈◊Õ¥À—«„®

∑’Ë¡’Õ“°“√§ß∑’Ë (stable coronary artery disease) ·µà

Õ¬à“ß‰√°Áµ“¡°“√»÷°…“°“√„™â¬“ ranolazine „π°≈ÿà¡

ºŸâªÉ«¬∑’Ë¡’¿“«–À—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π (acute

coronary syndrome: ACS) ¬—ß‰¡à¡’°“√»÷°…“∑’Ë

¬◊π¬—π∂÷ßª√– ‘∑∏‘¿“æ„π°“√„™â¬“ ¥—ßπ—Èπ„π MER-

LIN-TIMI 36 ®÷ß∑”°“√»÷°…“∑’Ë¡’√–¬–‡«≈“ª√–¡“≥

1 ªï„πºŸâªÉ«¬ non ST-elevated myocardial in-

farction (NSTEMI) ACS ®”π«π 6,560 §π ´÷Ëß

·∫àß‡ªìπ 2 °≈ÿà¡ ‚¥¬¿“¬À≈—ß®“°‰¥â√—∫¬“©’¥ rano-

lazine 200 ¡‘≈≈‘°√—¡·≈â« ºŸâªÉ«¬®–∂Ÿ° ÿà¡„Àâ‰¥â√—∫

¬“ ranolazine 1,000 ¡‘≈≈‘°√—¡ À√◊Õ¬“À≈Õ° «—π≈– 2

§√—Èß °“√»÷°…“π’È¡’ primary composite outcome §◊Õ

cardiovascular death, myocardial infarction, À√◊Õ

recurrent ischemia ·≈–¡’ secondary composite

outcome §◊Õ cardiovascular death, myocardial

infarction À√◊Õ severe recurrent ischemia º≈

°“√»÷°…“æ∫«à“°≈ÿà¡∑’Ë‰¥â√—∫¬“ ranolazine ¡’Õ—µ√“

°“√‡°‘¥ primary ·≈– secondary composite out-
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come ‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ

‡∑’¬∫°—∫¬“À≈Õ° (hazard ratio: HR 0.92; 95%

confidential interval: CI 0.83-1.02; p = 0.11 ·≈–

HR 0.96; 95%CI 0.86-1.08; p = 0.50 µ“¡≈”¥—∫)

‡¡◊ËÕæ‘®“√≥“º≈≈—æ∏å„π¥â“π recurrent ischemia æ∫

«à“°≈ÿà¡∑’Ë‰¥â√—∫¬“ ranolazine ¡’Õ—µ√“°“√‡°‘¥ recur-

rent ischemia ∑’ËπâÕ¬°«à“°≈ÿà¡¬“À≈Õ°Õ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ (HR 0.87; 95%CI 0.76-0.99; p =

0.03) ¥—ßπ—Èπ°“√„™â¬“ ranolazine ®÷ß‰¡à‰¥â√—∫°“√

√—∫√Õß®“°Õß§å°“√Õ“À“√·≈–¬“·Ààß À√—∞Õ‡¡√‘°“ (US

FDA) „Àâ„™â„πºŸâªÉ«¬ NSTEMI ‡π◊ËÕß®“°‰¡àæ∫

ª√–‚¬™πå∑’Ë™—¥‡®π„π¥â“π≈¥Õ—µ√“°“√µ“¬

„π°“√»÷°…“¥â“π§«“¡ª≈Õ¥¿—¬æ∫«à“ °“√„™â

¬“ ranolazine §àÕπ¢â“ß¡’§«“¡ª≈Õ¥¿—¬µàÕºŸâªÉ«¬

‡π◊ËÕß®“°°≈ÿà¡∑’Ë‰¥â√—∫¬“ ranolazine ¡’Õ—µ√“°“√‡°‘¥

death from any cause, sudden cardiac death ·≈–

symptomatic documented arrhythmias ‰¡à

·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠®“°°≈ÿà¡∑’Ë‰¥â√—∫¬“À≈Õ°

Õπ÷Ëß ‡π◊ËÕß®“°¡’√“¬ß“π°“√»÷°…“∑“ß§≈‘π‘°∑’Ë

πà“ π„®Õ’° 2 ©∫—∫¢Õß¬“ ranolazine ‚¥¬‡ªìπ°“√

»÷°…“∑“ß§≈‘π‘°„π‚√§ atrial fibrillation (AF) ´÷Ëß

 ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“ ª√–‡∑»‰∑¬

(Thai FDA) ¬—ß‰¡à‰¥â√—∫√Õß°“√„™â ·µà®–¢Õ°≈à“«∂÷ß

°“√»÷°…“‚¥¬ √ÿª‰«â ≥ ∑’Ëπ’È¥â«¬ ¥—ßπ’È

°“√»÷°…“ RAFFAELLO11: »÷°…“„π

ºŸâªÉ«¬ Persistent Atrial Fibrillation ∑’Ë‡°‘¥¢÷Èπ

µàÕ‡π◊ËÕßπ“π√–À«à“ß 7 «—π∂÷ß 6 ‡¥◊Õπ ·≈–µâÕßÕ“»—¬

°“√√—°…“¥â«¬°“√∑”„ÀâÀ—«„®°≈—∫¡“‡µâπ‡ªìπ®—ßÀ«–

(cardioversion) ®”π«π 238 §π ‚¥¬ ÿà¡„Àâ‰¥â

√—∫¬“ ranolazine 375 ¡‘≈≈‘°√—¡, 500 ¡‘≈≈‘°√—¡, 750

¡‘≈≈‘°√—¡ ·≈–¬“À≈Õ° «—π≈– 2 §√—Èß √–¬–‡«≈“π“π

4 ‡¥◊Õπ °“√»÷°…“π’È¡’ primary outcome §◊Õ time

to the first documented AF recurrence º≈

°“√»÷°…“æ∫«à“°≈ÿà¡∑’Ë‰¥â√—∫¬“ ranolazine 375

¡‘≈≈‘°√—¡ ·≈– ¬“À≈Õ° ¡’Õ—µ√“°“√‡°‘¥ AF recur-

rence ∑’Ë„°≈â‡§’¬ß°—π (√âÕ¬≈– 56.9 ·≈– 56.4 µ“¡

≈”¥—∫) „π¢≥–∑’Ë°≈ÿà¡∑’Ë‰¥â√—∫¬“ ranolazine 500

¡‘≈≈‘°√—¡ ·≈– 750 ¡‘≈≈‘°√—¡ ¡’·π«‚πâ¡„π°“√‡°‘¥

AF recurrence ∑’ËπâÕ¬°«à“ (√âÕ¬≈– 41.7 ·≈– 39.7

µ“¡≈”¥—∫) πÕ°®“°π’È hazard ratio ¢Õß°“√‡°‘¥

AF recurrence ¢Õß°≈ÿà¡∑’Ë‰¥â√—∫¬“ ranolazine 500

¡‘≈≈‘°√—¡ ·≈– 750 ¡‘≈≈‘°√—¡ ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¥â√—∫

¬“À≈Õ° §◊Õ 0.65 (95% CI 0.37-1.11) ·≈– 0.64

(95% CI 0.34-1.18) µ“¡≈”¥—∫ ·µà‡¡◊ËÕæ‘®“√≥“

¿“æ√«¡¢Õß°≈ÿà¡∑’Ë‰¥â√—∫¬“ ranolazine 500 ¡‘≈≈‘-

°√—¡ ·≈– 750 ¡‘≈≈‘°√—¡ æ∫«à“ °≈ÿà¡∑’Ë‰¥â√—∫¬“

ranolazine 500 ¡‘≈≈‘°√—¡ ·≈– 750 ¡‘≈≈‘°√—¡ ¡’

§«“¡‡ ’Ë¬ß„π°“√‡°‘¥ AF recurrence ∑’ËπâÕ¬°«à“

°≈ÿà¡∑’Ë‰¥â√—∫¬“À≈Õ°Õ¬à“ß°È”°÷Ëß (borderline signifi-

cance) (relative risk: RR = 0.74; 95% CI 0.5-

1.03; p = 0.053) ¥—ßπ—Èπ°“√„™â¬“ ranolazine „π

ºŸâªÉ«¬ AF Õ“®„Àâº≈¥’„π°“√√—°…“ ‡π◊ËÕß®“° “¡“√∂

≈¥§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥ AF recurrence ‰¥âÕ¬à“ß

borderline significance Õ¬à“ß‰√°Áµ“¡®”π«πºŸâªÉ«¬

„π°“√»÷°…“¬—ß¡’‰¡à¡“° ·≈– USFDA / European

Medicines agency (EMA) ¬—ß‰¡à‰¥â√—∫√Õß„π

¢âÕ∫àß„™â¥—ß°≈à“«

°“√»÷°…“ HARMONY12: »÷°…“„πºŸâªÉ«¬

paroxysmal AF ∑’Ë‡°‘¥¢÷ÈπµàÕ‡π◊ËÕßπâÕ¬°«à“ 7 «—π

®”π«π 131 §π ‚¥¬ ÿà¡·∫àßºŸâªÉ«¬‡ªìπ 5 °≈ÿà¡ ‰¥â·°à

°≈ÿà¡∑’Ë‰¥â√—∫¬“À≈Õ°, ranolazine 750 ¡‘≈≈‘°√—¡,

dronedarone 225 ¡‘≈≈‘°√—¡, ranolazine 750 ¡‘≈≈‘-

°√—¡ + dronedarone 150 ¡‘≈≈‘°√—¡, ranolazine

750 ¡‘≈≈‘°√—¡ + dronedarone 225 ¡‘≈≈‘°√—¡ «—π≈– 2

§√—Èß ‡ªìπ‡«≈“ 12  —ª¥“Àå °“√»÷°…“π’È¡’ primary

end point §◊Õ atrial fibrillation burden (√–¬–
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‡«≈“∑—ÈßÀ¡¥∑’ËºŸâªÉ«¬‡°‘¥ AF ‚¥¬§‘¥‡ªìπ‡ªÕ√å‡ Á́πµå

‡∑’¬∫°—∫√–¬–‡«≈“∑’Ë∫—π∑÷°∑—ÈßÀ¡¥) º≈°“√»÷°…“æ∫

«à“°≈ÿà¡∑’Ë‰¥â√—∫¬“‡¥’Ë¬« ranolazine À√◊Õ drone-

darone ‰¡à “¡“√∂≈¥°“√‡°‘¥ AF burden ‰¥âÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¥â√—∫¬“À≈Õ°

µ“¡≈”¥—∫ (p = 0.49, p = 0.78) „π∑“ß°≈—∫

°—π°≈ÿà¡∑’Ë‰¥â√—∫¬“ ranolazine 750 ¡‘≈≈‘°√—¡ +

dronedarone 225 ¡‘≈≈‘°√—¡ ‡°‘¥ AF burden πâÕ¬

°«à“¬“À≈Õ°ª√–¡“≥√âÕ¬≈– 59 Õ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘µ‘ (p = 0.008) ·≈–°≈ÿà¡∑’Ë‰¥â√—∫¬“ ranolazine

750 ¡‘≈≈‘°√—¡ + dronedarone 150 ¡‘≈≈‘°√—¡ ‡°‘¥

AF burden ∑’ËπâÕ¬°«à“¬“À≈Õ° ª√–¡“≥√âÕ¬≈– 43

(p = 0.072)

‡¡◊ËÕæ‘®“√≥“¥â“π§«“¡ª≈Õ¥¿—¬¢Õß°“√„™â¬“

√à«¡°—π√–À«à“ß¬“ ranolazine ·≈– reduced dose

dronedarone æ∫«à“Õ—µ√“°“√‡°‘¥ adverse event ‰¡à

·µ°µà“ß°—∫°“√„™â¬“‡¥’Ë¬« ranolazine ·≈– reduced

dose dronedarone πÕ°®“°π’È¬—ß‰¡àæ∫§«“¡·µ°

µà“ß®“°§à“æ◊Èπ∞“π‡¥‘¡ (baseline) ¢ÕßÕ—µ√“°“√‡µâπ

¢ÕßÀ—«„® (heart rate) ·≈–§«“¡¥—π‚≈À‘µ systolic

·≈– diastolic ¥—ßπ—Èπ°“√„™â¬“√à«¡°—π√–À«à“ß rano-

lazine ·≈– reduced dose dronedarone (150 ·≈–

225 ¡‘≈≈‘°√—¡) ¡’§«“¡ª≈Õ¥¿—¬„π¥â“π adverse

event ·≈– vital sign πÕ°®“°π’È¬—ß “¡“√∂‡ √‘¡

ƒ∑∏‘Ï°—π„π¥â“π°“√≈¥ AF burden ‰¥â¡“°°«à“°“√„™â

¬“‡¥’Ë¬« ranolazine À√◊Õ reduced dose drone-

darone

§”·π–π”°“√„™â¬“ ranolazine ®“°·π«∑“ß°“√

√—°…“

ESC stable coronary artery disease

guideline 201313: ·π–π”„Àâ„™â¬“ ranolazine

‡æ‘Ë¡®“°¬“À≈—°∑’Ë„™âÕ¬Ÿà ‚¥¬æ‘®“√≥“‡ªìπ¬“Õ—π¥—∫√Õß

¢Õß°“√√—°…“ (second line treatment) „πºŸâªÉ«¬∑’Ë

¡’ªí≠À“¥â“π§«“¡¥—π‚≈À‘µ Õ—µ√“°“√‡µâπ¢ÕßÀ—«„® ·≈–

°“√∑πµàÕ¬“∑’Ë„™âÕ¬Ÿà (tolerance) (§ÿ≥¿“æÀ≈—°∞“π

√–¥—∫ 2a)

Õ“°“√‰¡àæ÷ßª√– ß§å 2

¬“ ranolazine ¡’√“¬ß“π¢âÕ¡Ÿ≈Õ“°“√‰¡àæ÷ß

ª√– ß§å®“°°“√„™â¬“„π¢π“¥∑—Ë«‰ª¥—ßµàÕ‰ªπ’È

æ∫∫àÕ¬∑’Ë ÿ¥ (¡“°°«à“√âÕ¬≈– 4) §◊Õ «‘ß‡«’¬π

√âÕ¬≈– 6.2 ª«¥»’√…– √âÕ¬≈– 5.5 ∑âÕßºŸ° √âÕ¬≈–

4.5 ·≈–§≈◊Ëπ‰ â √âÕ¬≈– 4.4

æ∫ª“π°≈“ß (√âÕ¬≈– 0.5-2.0) §◊Õ

● À—«„® : À—«„®‡µâπ™â“ „® —Ëπ

● ÀŸ : ¡’‡ ’¬ß„πÀŸ ∫â“πÀ¡ÿπ

● ∑“ß‡¥‘πÕ“À“√ : ª«¥∑âÕß ª“°·Àâß ·≈–

Õ“‡®’¬π

● ‡©æ“–∑’Ë : Õ“°“√∫«¡

● ∑“ß‡¥‘πÀ“¬„® : À“¬„®‰¡àÕ‘Ë¡

● À≈Õ¥‡≈◊Õ¥ : §«“¡¥—πµË” ·≈–§«“¡¥—πµ°

‡¡◊ËÕ‡ª≈’Ë¬π∑à“∑“ß

æ∫πâÕ¬ (πâÕ¬°«à“√âÕ¬≈– 0.5) §◊Õ an-

gioedema, ‰µ«“¬, eosinophilia, µ“æ√à“,  —∫ π,

ªí  “«–‡ªìπ‡≈◊Õ¥, hypoesthesia, paresthesia,

tremor, pulmonary fibrosis, thrombocytopenia,

leukopenia, ·≈– pancytopenia

¢âÕ∫àß„™â 1

 ”π— °ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“

ª√–‡∑»‰∑¬ (Thai FDA) √–∫ÿ„Àâ¬“ ranolazine

¡’¢âÕ∫àß„™â‡ªìπ¬“‡ √‘¡„π°“√√—°…“Õ“°“√ª«¥‡§âπ

À—«„® (angina pectoris) „πºŸâªÉ«¬∑’Ë„™â¬“∫√√‡∑“

Õ“°“√ª«¥‡§âπÀ—«„®µ—«Õ◊Ëπ ‡™àπ ¬“°≈ÿà¡ beta

blockers ·≈– calcium channel antagonists ·≈â«
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§«∫§ÿ¡Õ“°“√‰¡à¥’‡∑à“∑’Ë§«√ À√◊Õ‰¡à “¡“√∂∑πµàÕ¬“

∑’Ë„™âÕ¬Ÿà

¢π“¥„™â¬“·≈–«‘∏’°“√„™â¬“1

¢π“¥„™â¬“ ”À√—∫‡¥Á°: ‰¡à§«√„™â¬“ rano-

lazine „π‡¥Á° ‡π◊ËÕß®“°¢“¥°“√»÷°…“∑’Ë™—¥‡®π„π

¥â“π§«“¡ª≈Õ¥¿—¬·≈–ª√– ‘∑∏‘¿“æ¢Õß¬“

¢π“¥„™â¬“ ”À√—∫ºŸâ„À≠à: ‡√‘Ë¡µâπ¥â«¬¬“

ranolazine 375 ¡‘≈≈‘°√—¡ «—π≈– 2 §√—Èß µ‘¥µ“¡

º≈°“√√—°…“∑ÿ° 2-4  —ª¥“Àå ·≈–ª√—∫¢π“¥¬“

ranolazine µ“¡°“√µÕ∫ πÕß¢ÕßºŸâªÉ«¬‰¥â∂÷ß 500

¡‘≈≈‘°√—¡ «—π≈– 2 §√—Èß ·≈– “¡“√∂‡æ‘Ë¡¢π“¥¬“‰¥â

 Ÿß ÿ¥∂÷ß 750 ¡‘≈≈‘°√—¡ «—π≈– 2 §√—Èß

„π°√≥’∑’ËºŸâªÉ«¬¡’Õ“°“√¢â“ß‡§’¬ß®“°°“√„™â¬“

(‡™àπ §≈◊Ëπ‰ â ¡÷πßß) Õ“®µâÕß∑”°“√ª√—∫≈¥¢π“¥

¬“≈ß„Àâ‡À≈◊Õ‡æ’¬ß ranolazine 500 ¡‘≈≈‘°√—¡ «—π≈–

2 §√—Èß À√◊Õ 375 ¡‘≈≈‘°√—¡ «—π≈– 2 §√—Èß ·µà„π°√≥’

∑’ËÕ“°“√¢â“ß‡§’¬ß‰¡à≈¥≈ßÀ≈—ß®“°ª√—∫≈¥¢π“¥¬“·≈â«

ºŸâªÉ«¬Õ“®®”‡ªìπµâÕßÀ¬ÿ¥°“√„™â¬“

¢π“¥„™â¬“ ”À√—∫ºŸâ∑’Ë¡’¿“«–µ—∫∫°æ√àÕß:

§«√ª√—∫¢π“¥¬“ ranolazine Õ¬à“ß√–¡—¥√–«—ß„π

ºŸâªÉ«¬∑’Ë¡’¿“«–µ—∫∑”ß“π∫°æ√àÕß‡≈Á°πâÕ¬ ( àßº≈

µàÕ area under the plasma concentration-time

curve: AUC πâÕ¬) ·≈–Àâ“¡„™â¬“ ranolazine „π

ºŸâªÉ«¬∑’Ë¡’¿“«–µ—∫∑”ß“π∫°æ√àÕßª“π°≈“ß·≈–

√ÿπ·√ß ‡π◊ËÕß®“°§à“ AUC ¢Õß¬“ ranolazine ®–

‡æ‘Ë¡¢÷Èπ¡“°∂÷ß 1.8 ‡∑à“ Õ’°∑—Èß‰¥â‡°‘¥ QT prolong

Õ¬à“ß‡ÀÁπ‰¥â™—¥„πºŸâªÉ«¬∑’Ë¡’¿“«–µ—∫∫°æ√àÕßª“π

°≈“ß πÕ°®“°π’È¬—ß‰¡à¡’¢âÕ¡Ÿ≈·πà™—¥„π¥â“π‡¿ —™

®≈π»“ µ√å„πºŸâªÉ«¬∑’Ë¡’¿“«–µ—∫∫°æ√àÕß√ÿπ·√ß

¢π“¥„™â¬“ ”À√—∫ºŸâ∑’Ë¡’¿“«–‰µ∫°æ√àÕß:

§«√ª√—∫¢π“¥¬“ ranolazine Õ¬à“ß√–¡—¥√–«—ß„π

ºŸâªÉ«¬∑’Ë¡’¿“«–‰µ∫°æ√àÕß‡≈Á°πâÕ¬∂÷ßª“π°≈“ß ·≈–

Àâ“¡„™â¬“ ranolazine „πºŸâªÉ«¬∑’Ë¡’¿“«–‰µ∫°æ√àÕß

√ÿπ·√ß (AUC ¢Õß active ranolazine metabolite

 Ÿß¡“°¢÷Èπ∂÷ß 5 ‡∑à“)

«‘∏’°“√„™â¬“: §«√°≈◊π‡¡Á¥¬“ ranolazine

(Ranexa®) ∑—Èß‡¡Á¥ ‰¡à§«√·∫àß ∫¥À√◊Õ‡§’È¬«‡¡Á¥¬“

‡π◊ËÕß®“°¬“ Ranexa® ‡ªìπ¬“™π‘¥ÕÕ°ƒ∑∏‘Ïπ“π

πÕ°®“°π’È “¡“√∂√—∫ª√–∑“π¬“‰¥â∑—Èß„π¢≥–∑âÕß

«à“ßÀ√◊ÕÀ≈—ßÕ“À“√

¢âÕÀâ“¡„™â 1

Àâ“¡„™â¬“ ranolazine „πºŸâªÉ«¬∑’Ë¡’ ¿“«–µàÕ

‰ªπ’È

1. ºŸâªÉ«¬∑’Ë¡’¿“«–¿Ÿ¡‘‰«‡°‘πµàÕ à«πª√–°Õ∫

¢Õß¬“π’È

2. ºŸâªÉ«¬∑’Ë√—∫ª√–∑“π¬“Õ◊Ëπ∑’Ë¡’ƒ∑∏‘Ï potent

CYP 3A4 inhibitors

3. ºŸâªÉ«¬∑’Ë¡’¿“«–µ—∫∫°æ√àÕßª“π°≈“ßÀ√◊Õ

√ÿπ·√ß

4. ºŸâªÉ«¬∑’Ë¡’¿“«–‰µ∫°æ√àÕßÕ¬à“ß√ÿπ·√ß

(creatinine clearance πâÕ¬°«à“ 30 ¡‘≈≈‘≈‘µ√µàÕ

π“∑’

5. ºŸâªÉ«¬∑’Ë„™â¬“√—°…“‚√§À—«„®‡µâπº‘¥®—ßÀ«–

class Ia ‡™àπ quinidine À√◊Õ class III ‡™àπ dofe-

tilide, sotalol ¬°‡«âπ amiodarone

 µ√’µ—Èß§√√¿å·≈–„Àâπ¡∫ÿµ√1-2

¬“ ranolazine ®—¥Õ¬Ÿà„π pregnancy cate-

gory C ·≈–¬—ß‰¡à¡’¢âÕ¡Ÿ≈«à“¬“ ranolazine ∂Ÿ°¢—∫

ÕÕ°∑“ßπÈ”π¡‰¥âÀ√◊Õ‰¡à ®÷ß‰¡à§«√„™â¬“ ranolazine

„π√–À«à“ß‡≈’È¬ß∫ÿµ√¥â«¬πÈ”π¡·¡à

∫∑ √ÿª

¬“ ranolazine ‡ªìπ∑“ß‡≈◊Õ°„À¡à„π°“√√—°…“
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¿“«–‡®Á∫‡§âπÕ°·∫∫‡√◊ÈÕ√—ß∑’Ë àßº≈πâÕ¬µàÕÕ—µ√“°“√

‡µâπÀ—«„®·≈–§«“¡¥—π systolic ¢ÕßºŸâªÉ«¬ ‚¥¬ÕÕ°

ƒ∑∏‘Ïºà“π°“√¬—∫¬—Èß late sodium current (I
Na

) ∑’Ë

‡´≈≈å°≈â“¡‡π◊ÈÕÀ—«„® ∑”„Àâ≈¥°“√§—Ëß¢Õß·§≈‡ ’́¬¡

¿“¬„π‡´≈≈å  àßº≈„Àâ°≈â“¡‡π◊ÈÕÀ—«„®§≈“¬µ—«¥’¢÷Èπ ¬“

ranolazine ∂Ÿ°‡ª≈’Ë¬π ¿“æºà“π CYP 3A4 ‡ªìπ

À≈—° ·≈–ºà“π CYP 2D6 ‡ªìπ à«ππâÕ¬ ®÷ß®”‡ªìπ

µâÕß§”π÷ß∂÷ßªØ‘°‘√‘¬“√–À«à“ß¬“ πÕ°®“°π’È¬“ rano-

lazine ¡’ª√– ‘∑∏‘¿“æ„π°“√√—°…“Õ“°“√ª«¥‡§âπ

À—«„®™π‘¥‡√◊ÈÕ√—ß∑—Èß„π√Ÿª·∫∫„™â‡¥’Ë¬« À√◊Õ„™â√à«¡°—∫

°“√√—°…“¥â«¬¬“™π‘¥Õ◊Ëπ ´÷Ëßæ‘®“√≥“„Àâ„™â‡ªìπ¬“

Õ—π¥—∫√Õß„π°“√√—°…“ (second line treatment) ·µà

Õ¬à“ß‰√°Áµ“¡¬“ ranolazine ¬—ß‰¡à¡’¢âÕ¡Ÿ≈∑’Ë‡ªìπ

ª√–‚¬™πåµàÕºŸâªÉ«¬°≈ÿà¡ acute coronary syndrome
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ßŸæ‘… : æ‘…·≈–°“√¥Ÿ·≈√—°…“

(venomous snake : toxicologic and treatment)

Õÿ‰√«√√≥ »‘≈ª»ÿ¿°√«ß»å, ¿.¡. (Õ“À“√‡§¡’·≈–‚¿™π»“ µ√å∑“ß°“√·æ∑¬å)*

¢âÕ¡Ÿ≈√–∫“¥«‘∑¬“1

„π·µà≈–ªï¡’ºŸâ∂Ÿ°ßŸæ‘…°—¥·≈–‡¢â“√—∫°“√√—°…“

„π‚√ßæ¬“∫“≈‡ªìπ®”π«π¡“°  √ÿª√“¬ß“π°“√‡ΩÑ“

√–«—ß‚√§ ª√–®”ªï 2558 ‚¥¬ ”π—°√–∫“¥«‘∑¬“†

°√¡§«∫§ÿ¡‚√§†°√–∑√«ß “∏“√≥ ÿ¢ ·®âß¢âÕ¡Ÿ≈¬âÕπ

À≈—ß 10 ªï √–À«à“ßªï æ.». 2549 - 2558 ¡’ºŸâ∂Ÿ°ßŸæ‘…

°—¥‡©≈’Ë¬ªï≈– 6,155 √“¬ ·π«‚πâ¡√“¬ß“πºŸâ∂Ÿ°

ßŸæ‘…°—¥§àÕ¬Ê ≈¥≈ß Õ—µ√“°“√∂Ÿ°ßŸæ‘…°—¥ ªï æ.».

2549 ‡∑à“°—∫ 13.25 µàÕª√–™“°√· π§π ≈¥≈ß¡“∂÷ß

ªï æ.». 2558 ‡∑à“°—∫ 7.06 µàÕª√–™“°√· π§π ‰¡à¡’

√“¬ß“πºŸâ‡ ’¬™’«‘µ ‚¥¬√“¬ß“πµ≈Õ¥∑—Èßªïæ∫ºŸâ∂Ÿ°ßŸ

æ‘…°—¥¡“°„π™à«ßª≈“¬ƒ¥ŸΩπ‡¢â“ Ÿàƒ¥ŸÀπ“« ™π‘¥¢Õß

ßŸæ‘…∑’Ë‰¥â√—∫√“¬ß“π ®”·π°‡ªìπ ‰¡à∑√“∫™π‘¥ßŸ∑’Ë°—¥

4,532 √“¬ (√âÕ¬≈– 98.14) ßŸ°–ª– 56 √“¬ (√âÕ¬≈–

1.21) ßŸ‡Àà“ 17 √“¬ (√âÕ¬≈– 0.37) ßŸ‡¢’¬«À“ß‰À¡â

7 √“¬ (√âÕ¬≈– 0.15) ßŸ∑–‡≈ 4 √“¬ (√âÕ¬≈– 0.09)

ßŸ·¡«‡´“ 1 √“¬ (√âÕ¬≈– 0.02) ßŸ “¡‡À≈’Ë¬¡ 1 √“¬

(√âÕ¬≈– 0.02)

°“√®”·π°°≈ÿà¡ßŸæ‘…2-7

ßŸæ‘…„πª√–‡∑»‰∑¬∑’Ë¡’§«“¡ ”§—≠∑“ß°“√

*Àπà«¬¢âÕ¡Ÿ≈¬“·≈–æ‘…«‘∑¬“ ß“π«‘™“°“√‡¿ —™°√√¡ ΩÉ“¬‡¿ —™°√√¡ ‚√ßæ¬“∫“≈»‘√‘√“™

87

·æ∑¬å ®—¥°≈ÿà¡µ“¡°“√ÕÕ°ƒ∑∏‘Ï¢Õßæ‘…µàÕ√–∫∫µà“ßÊ

„π√à“ß°“¬ ®”·π°‰¥â‡ªìπ 3 °≈ÿà¡ ¥—ßπ’È

1. ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫ª√– “∑ (neurotoxin)

‰¥â·°à

● ßŸæ‘…„π«ß»å Elapidae ‡™àπ ßŸ‡Àà“ (Mo-

nocled cobra, Naja kaouthai) ßŸ‡Àà“æàπæ‘… ¬“¡

(Spitting cobra, Naja siamensis) ßŸ®ßÕ“ß (King

cobra, Ophiophagus hannah) ßŸ “¡‡À≈’Ë¬¡ (Banded

krait, Bungarus fasciatus) ßŸ∑—∫ ¡‘ß§≈“ (Malayan

krait, Bungarus candidus)

● ßŸæ‘…„π«ß»å Hydrophiinae ‡™àπ ßŸ∑–‡≈

2. ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫‚≈À‘µ (hematotoxin)

‰¥â·°à

● ßŸæ‘…„π«ß»å Viperidae ‡™àπ ßŸ·¡«‡´“

(Russellûs viper, Daboia russelii) ßŸ°–ª– (Ma-

layan pit viper, Calloselasma rhodostoma)

ßŸ‡¢’¬«À“ß‰À¡â (Green pit viper, Trimeresurus

spp.)

● ßŸæ‘…„π«ß»å Colubridae ‡™àπ ßŸ≈“¬ “∫

§Õ·¥ß (Red necked keelback, Rhabdophis

subminiatus)

æ‘…«‘∑¬“ : Toxicology

§Õ≈—¡πåπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕπ”‡ πÕ¢âÕ¡Ÿ≈∑“ß«‘™“°“√®“°ª√– ∫°“√≥å°“√¥”‡π‘πß“π¥â“π

æ‘…«‘∑¬“¢ÕßΩÉ“¬‡¿ —™°√√¡ ‚√ßæ¬“∫“≈»‘√‘√“™ ´÷Ëß¡’‡¿ —™°√Õ¬Ÿàª√–®”µ≈Õ¥ 24 ™—Ë«‚¡ß
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3. ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫°≈â“¡‡π◊ÈÕ (myotoxin)

‰¥â·°à

● ßŸæ‘…„π«ß»å Elapidae ‡™àπ ßŸ∑–‡≈∑ÿ°

™π‘¥

æ¬“∏‘°”‡π‘¥¢Õßæ‘…ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫ª√– “∑2-5

æ‘…ßŸ‡Àà“ ‡ªìπ α-cobratoxin æ‘…π’È®—∫°—∫

nicotinic acetylcholine receptor (nAChR) ∑’Ë

√Õ¬µàÕª√– “∑·≈–°≈â“¡‡π◊ÈÕ (neuromuscular

junction) ‰¥â¥’¡“° ∑”„Àâ acetylcholine ®—∫°—∫

post synaptic receptor ‰¡à‰¥â °“√ àß —≠≠“≥

®“°ª≈“¬ª√– “∑‰ª¬—ß°≈â“¡‡π◊ÈÕ®÷ß‰¡à‡°‘¥¢÷Èπ  àßº≈

„ÀâºŸâ∂Ÿ°°—¥‡ªìπÕ—¡æ“µ

æ‘…ßŸ°≈ÿà¡ kraits ‡ªìπ α-bungarotoxin ®–

®—∫°—∫ nAChR ∑’Ë∫√‘‡«≥ α-7 ·πàπ‰¡àª≈àÕ¬ (irre-

versible) ·≈–¬—ß¡’ β-bungarotoxin ÷́Ëß®–®—∫

°—∫‚ª√µ’π actin ∑’Ëµ—«√—∫ª≈“¬ª√– “∑¥â“π pre-

synaptic ∑”„Àâ¡’º≈¬—∫¬—Èß°“√À≈—Ëß acetylcholine  àß

º≈„ÀâºŸâ∂Ÿ°°—¥‡ªìπÕ—¡æ“µ

πÈ”æ‘…¢ÕßßŸ¬—ß¡’ phospholipase A
2
 ∑’Ë¡’º≈

∑”„Àâ‡π◊ÈÕ‡¬◊ËÕÕ—°‡ ∫ „πæ‘…ßŸ‡Àà“·≈–ßŸ®ßÕ“ß ®–¡’°“√

∑”ß“π¢Õß‡Õπ‰´¡åπ’È¡“° ∑”„Àâ·º≈¡’Õ“°“√Õ—°‡ ∫

√ÿπ·√ß ÷́Ëßµ√ß¢â“¡°—∫ ßŸ°≈ÿà¡ kraits ®–¡’°“√∑”ß“π

¢Õß‡Õπ‰´¡åπ’È‰¡à¡“° ∑”„ÀâÕ“°“√ª«¥À√◊Õ∫«¡πâÕ¬

¡“°À√◊Õ‰¡à¡’‡≈¬

æ¬“∏‘°”‡π‘¥¢Õßæ‘…ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫‚≈À‘µ2-5

æ‘…ßŸ‡¢’¬«À“ß‰À¡â·≈–ßŸ°–ª–¡’‡Õπ‰´¡å plas-

minogen activator ∑’Ë‡ª≈’Ë¬π plasminogen ‡ªìπ

plasmin ·≈–‡Õπ‰´¡å albofibrase ∑’Ë¬àÕ¬∑”≈“¬

fibrinogen ∑”„Àâ‡°‘¥¿“«– fibrinogen µË” πÕ°®“°

π’È‚ª√µ’πª√–‡¿∑ C-type lectin „πæ‘…ßŸ‡¢’¬«À“ß

‰À¡â·≈–ßŸ°–ª–°Á‡ªìπ “‡Àµÿ∑”„Àâ‡°≈Á¥‡≈◊Õ¥µË”‰¥â

Õ“°“√‡©æ“–∑’Ë ‡™àπ °“√‡°‘¥∂ÿßπÈ”æÕß ·≈–‡π◊ÈÕµ“¬

‡ªìπº≈®“°‡Õπ‰´¡åª√–‡¿∑ metalloproteinase  à«π

Õ“°“√∫«¡‡ªìπº≈®“° phospholipase A
2
 ∑”≈“¬

‡¬◊ËÕ∫ÿ‡´≈≈å

æ‘…ßŸ·¡«‡´“®–°√–µÿâπ coagulation factor X

‚¥¬‡Õπ‰´¡åª√–‡¿∑ metalloprotease ·≈–°√–µÿâπ

factor V ‚¥¬‡Õπ‰´¡åª√–‡¿∑ serine protease ∑”

„Àâ‡°‘¥¿“«– disseminated intravascular coagula-

tion (DIC) ∑”„Àâ‡≈◊Õ¥‰¡à·¢Áßµ—«·≈–‡°≈Á¥‡≈◊Õ¥

µË” ‡Õπ‰´¡å phospholipase A
2
 „πæ‘…ßŸ·¡«‡´“

∑”„Àâ‡°‘¥‡¡Á¥‡≈◊Õ¥·¥ß·µ° (hemolysis) πÕ°®“°π’È

æ‘…ßŸ®–°√–µÿâπ°“√Õ—°‡ ∫ ·≈–°“√À≈—Ëß vasoactive

mediator ∑”„ÀâÀ≈Õ¥‡≈◊Õ¥∑’Ë‰ª‡≈’È¬ß‰µÀ¥µ—« ‡°‘¥

¿“«–‰µ«“¬®“°°“√∑’Ë‡≈◊Õ¥‰ª‡≈’È¬ß‰µ‰¥âπâÕ¬≈ß

°“√«‘π‘®©—¬3-7

1. °“√¬◊π¬—π«à“∂Ÿ°ßŸæ‘…°—¥ ·≈–°“√·¬°

™π‘¥¢ÕßßŸæ‘…

°“√¬◊π¬—π«à“ºŸâªÉ«¬¡’¿“«–ßŸæ‘…°—¥¡“À√◊Õ

‰¡à Õ“®„™â¢âÕ„¥¢âÕÀπ÷ËßµàÕ‰ªπ’È

1.1 °“√π”ßŸ∑’Ë°—¥¡“¥â«¬ ‡æ◊ËÕ¬◊π¬—π«à“‡ªìπ

ßŸæ‘…À√◊Õ‰¡à ‚¥¬„Àâ·æ∑¬åæ‘®“√≥“«à“‡ªìπßŸæ‘…™π‘¥„¥

∫“ß°√≥’À“°‰¡à‰¥âπ”ßŸ∑’Ë°—¥¡“¥â«¬ ·µàºŸâªÉ«¬‡ÀÁπµ—«ßŸ

√Ÿâ®—°™π‘¥¢ÕßßŸ ·®âß ∂“π∑’Ë∂Ÿ°°—¥°Á®–™à«¬„π°“√∫Õ°

™π‘¥¢ÕßßŸ‰¥â (µ“√“ß∑’Ë 1)

1.2 ≈—°…≥–√Õ¬°—¥‡ÀÁπ‡ªìπ√Õ¬‡¢’È¬« (fang

mark) ™—¥‡®π ‡ªìπ√Õ¬·º≈ √Ÿ¢π“¥‡≈Á°§≈â“¬∂Ÿ°‡¢Á¡

µ”

1.3 ¡’Õ“°“√·≈–Õ“°“√· ¥ß‡©æ“–¢Õß

°“√∂Ÿ°ßŸæ‘…°—¥ ·≈–º≈µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ ‡¢â“

‰¥â°—∫Õ“°“√ ¥—ß· ¥ß„πµ“√“ß∑’Ë 2

Õ“°“√· ¥ß∑“ß§≈‘π‘°¢ÕßºŸâªÉ«¬∑’Ë∂Ÿ°

ßŸæ‘…°—¥

À“°·∫àßÕ“°“√· ¥ß∑“ß§≈‘π‘°µ“¡æ‘…µàÕ

√–∫∫ ®–·∫àß‰¥â¥—ßπ’È
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ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫ª√– “∑

√–¬–‡«≈“µ—Èß·µà∂Ÿ°°—¥®π¡’Õ“°“√ÕàÕπ·√ß

Õ¬Ÿà√–À«à“ß 0.5 - 16 ™—Ë«‚¡ß ‚¥¬§à“‡©≈’Ë¬ §◊Õ 5 ™—Ë«‚¡ß

Õ“°“√· ¥ß ‰¥â·°à Õ“°“√Õ—¡æ“µ¢Õß°≈â“¡‡π◊ÈÕ°≈ÿà¡

µà“ßÊ ‚¥¬‡√‘Ë¡®“°°≈â“¡‡π◊ÈÕ¡—¥‡≈Á°°àÕπ ‡™àπ Àπ—ßµ“

µ° °≈◊π≈”∫“° πÈ”≈“¬‰À≈  ”≈—° æŸ¥‰¡à™—¥ µ“¡

¥â«¬·¢π¢“ÕàÕπ·√ß À“¬„®‰¡à –¥«° ºŸâªÉ«¬Õ“®¡’

Õ“°“√Õ—¡æ“µ∑—Èßµ—«√à«¡°—∫¡’¡à“πµ“¢¬“¬ ÿ¥ ·≈–

 ÿ¥∑â“¬®–À¬ÿ¥À“¬„®

ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫‚≈À‘µ

Õ“°“√· ¥ß ‰¥â·°à Õ“°“√ª«¥ ∫«¡¡“°

∫√‘‡«≥∑’Ë∂Ÿ°°—¥ ¡’‡≈◊Õ¥ÕÕ° µ“¡√Õ¬‡¢’È¬«À√◊Õ¡’‡≈◊Õ¥

ÕÕ°„µâº‘«Àπ—ß‡ªìπ®È”Ê „π√“¬∑’Ë¡’Õ“°“√√ÿπ·√ßÕ“®¡’

‡≈◊Õ¥ÕÕ°µ“¡‡¬◊ËÕ∫ÿµà“ßÊ ‡™àπ ∫√‘‡«≥„πª“° ∑“ß

‡¥‘πÕ“À“√ ∑“ß‡¥‘πªí  “«– „π√“¬∑’Ë∂Ÿ°ßŸ·¡«‡´“°—¥

Õ“®¡’‰µ«“¬√à«¡¥â«¬ ¥—ßπ—ÈπµâÕß√–«—ß¿“«–‡≈◊Õ¥ÕÕ°

·≈–§«√ —ß‡°µÕ“°“√®π§√∫ 3 «—πÀ≈—ß∂Ÿ°°—¥ ‡π◊ËÕß

®“°Õ“°“√· ¥ßÕ“®™â“ ºŸâªÉ«¬§«√‰¥â√—∫°“√µ√«®

√à“ß°“¬·≈–µ√«® Complete Blood Count (CBC)

·≈– Venous†Clotting Time (VCT) (À√◊Õ

Prothrombin Time (PT)) Õ¬à“ßπâÕ¬«—π≈–§√—Èß ∂â“

¡’§«“¡º‘¥ª°µ‘‡°‘¥¢÷Èπ ‡™àπ ª«¥∫«¡¡“°¢÷Èπ ¡’®È”

‡≈◊Õ¥„À¡à §«√µ√«®∂’Ë¢÷Èπ

2. °“√ª√–‡¡‘π§«“¡√ÿπ·√ß¢Õß°“√∂Ÿ°

ßŸæ‘…°—¥

§«“¡√ÿπ·√ß “¡“√∂ª√–‡¡‘π‰¥â®“°Õ“°“√

Õ“°“√· ¥ß ·≈–º≈µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ (µ“√“ß

∑’Ë 3) ¥—ßπ’È

°√ÿß‡∑æ¡À“π§√ ¡“°°«à“√âÕ¬≈– 90 ‡ªìπßŸ‡¢’¬«À“ß‰À¡â ™“π‡¡◊ÕßÕ“®¡’ßŸ‡Àà“∫â“ß
   Ωíòß∏π∫ÿ√’ ßŸ‡¢’¬«À“ß‰À¡â∑âÕßøÑ“ (æ‘…ÕàÕπ)
   Ωíòß°√ÿß‡∑æ ßŸ‡¢’¬«À“ß‰À¡â∑âÕß‡À≈◊Õß (æ‘…·√ß°«à“)
ßŸÕ¬Ÿà∫πµâπ‰¡â ßŸ‡¢’¬«À“ß‰À¡â
∂Ÿ°°—¥„π «π¬“ß (¿“§„µâ) ßŸ°–ª–
∂Ÿ°°—¥„π∫â“π¢≥–πÕπÀ≈—∫ ßŸ∑—∫ ¡‘ß§≈“
∂Ÿ°°—¥„π∑–‡≈À√◊Õ√‘¡∑–‡≈ ßŸ∑–‡≈

µ“√“ß∑’Ë 1   ∂“π∑’Ë∂Ÿ°°—¥∑’ËÕ“®™’È∫àß™π‘¥¢ÕßßŸ3,5,6

Õ“°“√∑—Ë«√à“ß°“¬∑’Ë ”§—≠ Õ“°“√‡©æ“–∫√‘‡«≥∑’Ë∂Ÿ°°—¥

™π‘¥¢ÕßßŸæ‘… (systemic effects) (local effect)

ßŸ‡Àà“, ßŸ®ßÕ“ß √–∫∫ª√– “∑ ‰¥â·°à Àπ—ßµ“µ° °≈◊π≈”∫“° ª«¥∫«¡·¥ß√âÕπ µ“¡¥â«¬‡π◊ÈÕ‡¬◊ËÕµ“¬
Õ—¡æ“µ·¢π¢“ ·≈–À¬ÿ¥À“¬„® (tissue necrosis) ·≈–≈ÿ°≈“¡

ßŸ “¡‡À≈’Ë¬¡, ßŸ∑—∫ ¡‘ß§≈“ √–∫∫ª√– “∑ ‰¥â·°à Àπ—ßµ“µ° °≈◊π≈”∫“° πâÕ¬¡“° À√◊Õ‰¡à¡’
Õ—¡æ“µ·¢π¢“ ·≈–À¬ÿ¥À“¬„®

ßŸ∑–‡≈ √–∫∫ª√– “∑ ·≈–°≈â“¡‡π◊ÈÕ ≈“¬µ—« πâÕ¬
‰µ«“¬‡©’¬∫æ≈—π

ßŸ·¡«‡´“ √–∫∫‚≈À‘µ ‡≈◊Õ¥ÕÕ°µ“¡Õ«—¬«– ”§—≠ ‡™àπ ª«¥∫«¡·µà‰¡à¡“°
∑“ß‡¥‘πÕ“À“√  ¡Õß ·≈–‰µ«“¬‡©’¬∫æ≈—π

ßŸ°–ª– √–∫∫‚≈À‘µ ‡≈◊Õ¥ÕÕ°µ“¡‰√øíπ ªí  “«– ∫«¡™—¥‡®π ‡≈◊Õ¥ÕÕ°µ√ß√Õ¬°—¥ ¡’µÿà¡πÈ”‡≈◊Õ¥
‡ªìπ‡≈◊Õ¥ ª√–®”‡¥◊ÕπÕÕ°¡“°º‘¥ª°µ‘ (hemorrhagic blebs) ®”π«π¡“°

ßŸ‡¢’¬«À“ß‰À¡â √–∫∫‚≈À‘µ ‡≈◊Õ¥ÕÕ°µ“¡‰√øíπ ªí  “«– ∫«¡¡“° ‡≈◊Õ¥ÕÕ°µ√ß√Õ¬°—¥ ¡’µÿà¡πÈ”„  (blebs)
‡ªìπ‡≈◊Õ¥ ª√–®”‡¥◊ÕπÕÕ°¡“°º‘¥ª°µ‘ ·≈–/À√◊Õ µÿà¡πÈ”‡≈◊Õ¥ (hemorrhagic bleb)

µ“√“ß∑’Ë 2  Õ“°“√· ¥ß∑“ß§≈‘π‘°¢ÕßºŸâªÉ«¬∑’Ë∂Ÿ°ßŸæ‘…°—¥3,5,6



90  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈

ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫ª√– “∑: §«“¡√ÿπ·√ß¢÷Èπ

°—∫Õ“°“√°≈â“¡‡π◊ÈÕÕàÕπ·√ß ÷́Ëß¡’º≈∑”„Àâ‡°‘¥¿“«–

°“√À“¬„®≈â¡‡À≈«

ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫‚≈À‘µ: ª√–‡¡‘π§«“¡√ÿπ·√ß

¥—ßµ“√“ßµàÕ‰ªπ’È  ”À√—∫ßŸ·¡«‡´“ §«“¡√ÿπ·√ß¢÷Èπ

°—∫°“√‡°‘¥¿“«– DIC ·≈–¿“«–‰µ«“¬‡©’¬∫æ≈—π

ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫°≈â“¡‡π◊ÈÕ: §«“¡√ÿπ·√ß¢÷Èπ

°—∫¿“«–‰µ«“¬‡©’¬∫æ≈—π (acute renal failure),

¿“«–°≈â“¡‡π◊ÈÕ≈“¬ ≈“¬µ—« (rhabdomyolysis) ·≈–

¿“«–‚æ·∑ ‡ ’́¬¡„π‡≈◊Õ¥ Ÿß (hyperkalemia)

°“√√—°…“

°“√√—°…“ºŸâªÉ«¬∑’Ë∂Ÿ°ßŸæ‘…°—¥ ·∫àß‡ªìπ °“√

√—°…“∑—Ë«‰ª °“√√—°…“ßŸæ‘…‡©æ“–°≈ÿà¡ ·≈–°“√„Àâ

‡´√ÿà¡µâ“πæ‘…ßŸ

1. °“√√—°…“∑—Ë«‰ª3-7

1.1 °“√ª∞¡æ¬“∫“≈‡∫◊ÈÕßµâπ°àÕπæ“

ºŸâªÉ«¬¡“‚√ßæ¬“∫“≈

§«√æ“ºŸâªÉ«¬¡“æ∫·æ∑¬å‚¥¬‡√Á«∑’Ë ÿ¥ ∂â“

µ’ßŸ∑’Ë°—¥‰¥â„Àâπ”¡“¥â«¬ ≈â“ß·º≈¥â«¬πÈ” –Õ“¥ „Àâ

ºŸâªÉ«¬¡’°“√‡§≈◊ËÕπ‰À«∫√‘‡«≥∑’Ë∂Ÿ°ßŸ°—¥πâÕ¬∑’Ë ÿ¥‡∑à“∑’Ë

∑”‰¥â ‡æ√“–™à«¬™–≈Õ°“√¥Ÿ¥´÷¡æ‘…ßŸ®“°·º≈∑’Ë∂Ÿ°

°—¥‡¢â“ Ÿà√à“ß°“¬

°“√√—¥·≈–¥“¡ (pressure immobiliza-

tion) ‡ªìπ°“√æ—π√Õ∫∫√‘‡«≥·º≈∑’Ë∂Ÿ°°—¥¥â«¬ºâ“

¬◊¥(elastic bandage) „™â‰¡âÀ√◊Õ«— ¥ÿ·¢Áß¥“¡ ·≈â«

„™âºâ“¬◊¥√—¥„Àâ·πàπ¥â«¬·√ß¥—π 55 ¡‘≈≈‘‡¡µ√ª√Õ∑

(√Ÿª∑’Ë 1) «‘∏’°“√π’È™à«¬™–≈Õ°“√¥Ÿ¥´÷¡æ‘…ßŸ‰¥â ·π–

π”„Àâ∑”‡©æ“–°√≥’∑’Ë¡’Õÿª°√≥å·≈–ºŸâ∑”√Ÿâ«‘∏’∑’Ë∂Ÿ°

µâÕß ∂â“‰¡à –¥«°„π°“√∑”§«√„Àâ√’∫æ“ºŸâªÉ«¬¡“

‚√ßæ¬“∫“≈„Àâ‡√Á«∑’Ë ÿ¥

¢âÕÀâ“¡„π°“√ª∞¡æ¬“∫“≈‡∫◊ÈÕßµâπ:

- ‰¡à§«√∑”°“√¢—π™–‡π“– (tourniquet)

®“°°“√»÷°…“æ∫«à“‰¡à¡’ª√–‚¬™πå·≈–¬—ß‡æ‘Ë¡§«“¡

‡ ’Ë¬ßµàÕ°“√‡°‘¥‡π◊ÈÕµ“¬ ¡’√“¬ß“πºŸâªÉ«¬∂Ÿ°ßŸ∑’Ë¡’æ‘…

µàÕ√–∫∫ª√– “∑°—¥ ‡°‘¥Õ“°“√‡≈«≈ß∑—π∑’À≈—ß°“√

§≈“¬°“√¢—π™–‡π“–

- Àâ“¡°√’¥·º≈∫√‘‡«≥√Õ¬°—¥ Àâ“¡¥Ÿ¥æ‘…

ÕÕ°¥â«¬ª“° Àâ“¡®’È¥â«¬‰ø Àâ“¡æÕ°∑“·º≈¥â«¬

 ¡ÿπ‰æ√ ‡æ√“–‰¡à¡’ª√–‚¬™πå·≈–Õ“®∑”„Àâ‡°‘¥°“√

µ‘¥‡™◊ÈÕ‰¥â

1.2 °“√√—°…“„π‚√ßæ¬“∫“≈

1.2.1 ·æ∑¬åºŸâ√—°…“®–∑”°“√ª√–‡¡‘π air-

way, breathing, circulation ¢ÕßºŸâªÉ«¬ ·≈â«®÷ß„Àâ

§«“¡™à«¬‡À≈◊Õ‡∫◊ÈÕßµâπ ‡™àπ °“√„ à∑àÕ™à«¬À“¬„®

∑—π∑’„πºŸâªÉ«¬∑’ËÀ¬ÿ¥À“¬„®

1.2.2 ·æ∑¬åÕ∏‘∫“¬·≈–„Àâ§«“¡¡—Ëπ„®·°à

ºŸâªÉ«¬·≈–≠“µ‘ ‡æ◊ËÕ„Àâ§≈“¬§«“¡«‘µ°°—ß«≈

§«“¡√ÿπ·√ß Õ“°“√∫«¡ ‡≈◊Õ¥ÕÕ°„µâº‘«Àπ—ß ‡°≈Á¥‡≈◊Õ¥ VCT ‡≈◊Õ¥ÕÕ°µ“¡√–∫∫

πâÕ¬ ∫«¡‡≈Á°πâÕ¬ ‰¡à¡’ ª°µ‘ ª°µ‘ ‰¡à¡’
Õ“°“√∫«¡‰¡à‡°‘π√–¥—∫

¢âÕ»Õ° À√◊Õ¢âÕ‡¢à“
ª“π°≈“ß Õ“°“√∫«¡ Ÿß°«à“ ¡’ ª°µ‘À√◊ÕµË”‡≈Á°πâÕ¬  π“π°«à“ ‰¡à¡’

√–¥—∫¢âÕ»Õ°À√◊Õ¢âÕ‡¢à“ 20 π“∑’
¡“° Õ“°“√∫«¡ Ÿß°«à“ ¡’ µË” π“π°«à“ ¡’

√–¥—∫¢âÕ»Õ°À√◊Õ¢âÕ‡¢à“ (< 50,000/ ≈∫.¡¡.) 20 π“∑’

VCT = Venous†Clotting Time

µ“√“ß∑’Ë 3  °“√ª√–‡¡‘π§«“¡√ÿπ·√ß¢ÕßºŸâªÉ«¬∑’Ë∂Ÿ°ßŸæ‘…µàÕ√–∫∫‚≈À‘µ°—¥3,5-7
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1.2.3 °“√∑”§«“¡ –Õ“¥·º≈¥â«¬ Normal

Saline Solution (NSS) À√◊Õ povidone iodine

1.2.4 „Àâ “√πÈ”„Àâ‡æ’¬ßæÕ æ—°°“√„™â·¢π

¢“∫√‘‡«≥∑’Ë∂Ÿ°ßŸ°—¥ °√≥’∑’Ë¡’Õ“°“√∫«¡¡“°„Àâ¬°

∫√‘‡«≥π—Èπ Ÿß

1.2.5 „Àâ¬“·°âª«¥ ‡™àπ paracetamol

1.2.6 §«√„Àâ tetanus toxoid ‡æ◊ËÕªÑÕß°—π

‚√§∫“¥∑–¬—°

¢âÕÀâ“¡·≈–¢âÕ§«√√–«—ß„π°“√√—°…“:

- Àâ“¡„Àâ¬“·°âª«¥∑’Ë¡’ƒ∑∏‘Ï°¥ª√– “∑

 à«π°≈“ß ‡™àπ morphine, pethidine „πºŸâªÉ«¬∑’Ë∂Ÿ°

ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫ª√– “∑°—¥

- Àâ“¡„Àâ aspirin À√◊Õ NSAIDs ·°à

ºŸâªÉ«¬∑’Ë∂Ÿ°ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫‚≈À‘µ°—¥

- ‰¡à§«√„Àâ corticosteroid ‡æ√“–‰¡à¡’

ª√–‚¬™πå

- ‰¡à§«√„Àâ¬“ªØ‘™’«π–·∫∫ªÑÕß°—π (pro-

phylaxis) ‡æ√“–‰¡à¡’ª√–‚¬™πå §«√„ÀâµàÕ‡¡◊ËÕ¡’

Õ“°“√· ¥ß¢Õß°“√µ‘¥‡™◊ÈÕ

2. °“√√—°…“ßŸæ‘…‡©æ“–°≈ÿà¡3-7

2.1 ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫ª√– “∑

°“√™à«¬°“√À“¬„® ‡ªìπ à«π ”§—≠¢Õß

°“√√—°…“ ‚¥¬‡°≥±å„π°“√„ à∑àÕ™à«¬À“¬„® ‰¥â·°à

- ºŸâªÉ«¬∑’Ë‡√‘Ë¡¡’Õ“°“√°≈◊π≈”∫“° ‡æ◊ËÕ

ªÑÕß°—π°“√ ”≈—°

- Àπ—ßµ“µ° (ptosis) ∑’Ë¡’ palpebral

fissure πâÕ¬°«à“ 0.5 ‡´πµ‘‡¡µ√

- peak flow πâÕ¬°«à“ 200 ≈‘µ√/π“∑’

- ¡’Õ“°“√°≈â“¡‡π◊ÈÕ°“√À“¬„®ÕàÕπ·√ß

§«√ —ß‡°µÕ“°“√ª√–¡“≥ 24 ™—Ë«‚¡ßÀ≈—ß

∂Ÿ°°—¥Õ¬à“ß„°≈â™‘¥ §«√‡µ√’¬¡æ√âÕ¡°“√™à«¬À“¬„®

·¡â«à“ºŸâªÉ«¬®–‰¥â√—∫‡´√ÿà¡·≈â« ‡æ√“–°“√„Àâ‡´√ÿà¡µâ“π

æ‘…ßŸ‰¡à‰¥â√—∫√Õß«à“ºŸâªÉ«¬®–‰¡à¡’¿“«–À“¬„®≈â¡‡À≈«

2.2 ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫‚≈À‘µ

- √–«—ß¿“«–‡≈◊Õ¥ÕÕ° ·≈–¡’°“√µ‘¥µ“¡

Õ“°“√· ¥ß ·≈–§à“ VCT À√◊Õ PT Õ¬à“ßπâÕ¬∑ÿ°

24 ™—Ë«‚¡ß À√◊Õ‡¡◊ËÕ¡’Õ“°“√‡ª≈’Ë¬π·ª≈ß„π∑“ß‡≈«≈ß

- „πºŸâªÉ«¬∂Ÿ°ßŸ‡¢’¬«À“ß‰À¡â·≈–ßŸ°–ª–

°—¥·∫∫‰¡à√ÿπ·√ß Õ“®µ√«®µ‘¥µ“¡·∫∫ºŸâªÉ«¬πÕ°

«—π≈–§√—Èß ·≈–∂â“¡’ Õ“°“√‡≈«≈ß„Àâ¡“°àÕππ—¥

- „πºŸâªÉ«¬∂Ÿ°ßŸ·¡«‡´“°—¥Õ“®¡’‰µ«“¬

√à«¡¥â«¬ πÕ°®“°µ√«® VCT ·≈– CBC ‡ªìπ√–¬–

·≈â« §«√√—∫‰«â„π‚√ßæ¬“∫“≈‡æ◊ËÕ„Àâ “√πÈ”„Àâ·πà„®

«à“‡≈◊Õ¥‰ª‡≈’È¬ß‰µ‡æ’¬ßæÕ µ‘¥µ“¡¥Ÿ«à“¡’ªí  “«–

√Ÿª∑’Ë 1  °“√∑” pressure immobilization
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ÕÕ°¥’ ·≈–„Àâ¬“¢—∫ªí  “«–∂â“®”‡ªìπ πÕ°®“°π—Èπ

µâÕß√–«—ß¿“«–‡≈◊Õ¥ÕÕ°·≈–§«√ —ß‡°µÕ“°“√®π§√∫

3 «—πÀ≈—ß∂Ÿ°°—¥

2.3 ßŸ∑’Ë¡’æ‘…µàÕ°≈â“¡‡π◊ÈÕ (ßŸ∑–‡≈)

- °“√√—°…“∑’Ë ”§—≠ §◊Õ °“√√—°…“·∫∫

ª√–§—∫ª√–§Õß ‰¥â·°à °“√„Àâ “√πÈ”∑’Ë‡À¡“– ¡ °“√

„Àâ¬“¢—∫ªí  “«– ‡ªìπµâπ

3. ‡´√ÿà¡µâ“πæ‘…ßŸ (snake antivenom)4-14

‡´√ÿà¡µâ“πæ‘…ßŸ §◊Õ immunoglobulin ∑’Ë¡’

ƒ∑∏‘Ïµâ“πæ‘…ßŸ ‚¥¬‡µ√’¬¡®“°πÈ”‡À≈◊Õß¢Õß —µ«å ‡™àπ

¡â“ ·æ– ·°– ∑’Ë∂Ÿ°©’¥°√–µÿâπ¥â«¬æ‘…ßŸ∑’Ë‡µ√’¬¡„π

 ¿“æ·≈–ª√‘¡“≥∑’Ë‡À¡“– ¡ ‚¥¬≈¥§«“¡‡ªìπæ‘…

·µà “¡“√∂°√–µÿâπ°“√ √â“ß¿Ÿ¡‘µâ“π∑“π‰¥â ‡¡◊ËÕ —µ«å¡’

¿Ÿ¡‘µâ“π∑“π„π°√–· ‡≈◊Õ¥·≈â« ®÷ßπ”‡≈◊Õ¥¡“ °—¥

‡©æ“– à«π¿Ÿ¡‘µâ“π∑“π ‚¥¬‡µ√’¬¡„Àâ∫√‘ ÿ∑∏‘Ï·≈–¡’

§«“¡‡¢â¡¢âπµ“¡¡“µ√∞“π∑’Ë°”Àπ¥ ‚¥¬‡´√ÿà¡∑’Ë

‡µ√’¬¡‰¥â®– “¡“√∂∑”≈“¬À√◊Õ neutralize æ‘…ßŸ

®”‡æ“–·µà≈–™π‘¥

„πª√–‡∑»‰∑¬ºŸâº≈‘µ‡´√ÿà¡µâ“πæ‘…ßŸ §◊Õ  ∂“π

‡ “«¿“  ¿“°“™“¥‰∑¬ ÷́Ëß¡’ «πßŸ‰«â‡æ“–‡≈’È¬ßßŸ‡æ◊ËÕ

√’¥æ‘…  ”À√—∫ —µ«å„À≠à∑’Ë„™âº≈‘µ‡´√ÿà¡„πª√–‡∑»‰∑¬

§◊Õ ¡â“ µâÕß§«∫§ÿ¡Õ¬à“ß¥’‰¡à„Àâ¡’°“√µ‘¥‡™◊ÈÕ ‚¥¬

‡©æ“–‡™◊ÈÕ‰«√— ™π‘¥µà“ßÊ (pathogen-free) °“√©’¥

æ‘…ßŸµâÕß¡’¢π“¥·≈–√–¬–‡«≈“∑’Ë‡À¡“– ¡ „Àâ√à«¡°—∫

 “√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π (adjuvant) ·≈–¡’°“√µ√«®

µ‘¥µ“¡¿Ÿ¡‘µâ“π∑“πµàÕæ‘…ßŸ„π‡≈◊Õ¥¡â“‚¥¬«‘∏’ Enzy-

me-Linked Immunosorbent Assay (ELISA)

À≈—ß®“°∑’Ë¡â“‰¥â√—∫æ‘…ßŸµ“¡‚ª√·°√¡·≈â« ¡â“®– √â“ß

¿Ÿ¡‘§ÿâ¡°—π„π‡≈◊Õ¥®π‰¥â√–¥—∫¿Ÿ¡‘§ÿâ¡°—π∑’ËµâÕß°“√ ®“°

π—Èπ‡®“–‡≈◊Õ¥¡â“ π”‰ªªíòπ·¬°‡æ◊ËÕ„ à‡¡Á¥‡≈◊Õ¥·¥ß

°≈—∫‡¢â“‰ª (plasmapheresis) ‡æ◊ËÕ„Àâ¡â“øóôπµ—«‡√Á«

¢÷Èπ ‡©æ“– à«π∑’Ë‡ªìπæ≈“ ¡“®–„™â„π°“√º≈‘µ‡´√ÿà¡

Immunoglobulin G (IgG) ¢Õß¡â“®–∂Ÿ°

·¬°„Àâ∫√‘ ÿ∑∏‘Ï‚¥¬„™â°√¥ caprylic ‡æ◊ËÕµ°µ–°Õπ

‚ª√µ’πÕ◊Ëπ∑’Ë‰¡à„™à IgG ÕÕ°‰ª ®–‰¥â IgG ∑’Ë¡’§«“¡

§ßµ—«¡“°°«à“ ‰¡à‡°“–°≈ÿà¡ßà“¬ ‡«≈“∑’Ë≈–≈“¬º ¡„Àâ

ºŸâªÉ«¬®÷ß¡’º≈¢â“ß‡§’¬ßµË” ¢—ÈπµÕπµàÕ¡“‡ªìπ°“√¬àÕ¬

IgG „Àâ‡≈Á°≈ß¥â«¬‡Õπ‰´¡å pepsin ‡ªìπ°“√¬àÕ¬

 à«π Fc ÕÕ°‡æ◊ËÕ≈¥º≈¢â“ß‡§’¬ß¢Õß‡´√ÿà¡ ‡π◊ËÕß®“°

Fc  “¡“√∂°√–µÿâπ√–∫∫ complement ∑”„Àâ‡°‘¥

Õ“°“√·æâ  ÿ¥∑â“¬‡´√ÿà¡®–‰¥â‡ªìπ F(abû)
2
 ¥—ß√Ÿª∑’Ë 2

‡´√ÿà¡µâ“πæ‘…ßŸ (snake antivenom) ·∫àß‡ªìπ

2 ª√–‡¿∑ §◊Õ

1. ‡´√ÿà¡µâ“πæ‘…ßŸ™π‘¥‡¥’Ë¬« (monovalent

snake antivenom)

‡ªìπ‡´√ÿà¡µâ“πæ‘…ßŸ®”‡æ“–™π‘¥ º≈‘µ‚¥¬°“√

√Ÿª∑’Ë 2  immunoglobulin G
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√Ÿª∑’Ë 4  ‡´√ÿà¡µâ“πæ‘…ßŸ°≈ÿà¡æ‘…µàÕ√–∫∫‚≈À‘µ

√Ÿª∑’Ë 3  ‡´√ÿà¡µâ“πæ‘…ßŸ°≈ÿà¡æ‘…µàÕ√–∫∫ª√– “∑

©’¥æ‘…ßŸ™π‘¥‡¥’¬«‡¢â“‰ª„π¡â“ „™â„πºŸâªÉ«¬∑’Ë∑√“∫

™π‘¥¢ÕßßŸ∑’Ë°—¥·πàπÕπ ¡’ 7 ™π‘¥ (√Ÿª∑’Ë 3 ·≈– 4)

§◊Õ ‡´√ÿà¡µâ“πæ‘…ßŸ‡Àà“ ‡´√ÿà¡µâ“πæ‘…ßŸ®ßÕ“ß ‡´√ÿà¡µâ“π

æ‘…ßŸ “¡‡À≈’Ë¬¡ ‡´√ÿà¡µâ“πæ‘…ßŸ∑—∫ ¡‘ß§≈“ ‡´√ÿà¡µâ“π

æ‘…ßŸ·¡«‡´“ ‡´√ÿà¡µâ“πæ‘…ßŸ°–ª– ‡´√ÿà¡µâ“πæ‘…ßŸ

‡¢’¬«À“ß‰À¡â

2. ‡´√ÿà¡µâ“πæ‘…ßŸ™π‘¥√«¡ (polyvalent

snake antivenom)

‡ªìπ‡´√ÿà¡∑’Ë¡’ à«πª√–°Õ∫¢Õß immunoglo-

bulin ∑’Ë “¡“√∂µâ“πæ‘…ßŸ‰¥âÀ≈“¬™π‘¥ º≈‘µ‚¥¬°“√

©’¥æ‘…ßŸÀ≈“¬™π‘¥‡¢â“‰ª„π¡â“µ—«‡¥’¬«°—π „™â„πºŸâªÉ«¬

∑’Ë‰¡à∑√“∫™π‘¥¢ÕßßŸ∑’Ë°—¥·πàπÕπ ‰¥â·°à

2.1 ‡´√ÿà¡µâ“πæ‘…ßŸ√«¡√–∫∫ª√– “∑

(Neuro polyvalent snake antivenom) „™â·°â

æ‘…ßŸ‡Àà“ ßŸ®ßÕ“ß ßŸ “¡‡À≈’Ë¬¡ ·≈–ßŸ∑—∫ ¡‘ß§≈“

(√Ÿª∑’Ë 5)

2.2 ‡´√ÿà¡µâ“πæ‘…ßŸ√«¡√–∫∫‚≈À‘µ (He-

mato polyvalent snake antivenom) „™â·°âæ‘…ßŸ

·¡«‡´“ ßŸ°–ª– ·≈–ßŸ‡¢’¬«À“ß‰À¡â (√Ÿª∑’Ë 5)

∑—Èßπ’È ¢âÕ¥’·≈–¢âÕ‡ ’¬√–À«à“ß ‡´√ÿà¡µâ“πæ‘…

ßŸ™π‘¥‡¥’Ë¬« °—∫ ‡´√ÿà¡µâ“πæ‘…ßŸ™π‘¥√«¡ · ¥ß‰«â„π

µ“√“ß∑’Ë 4
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√Ÿª∑’Ë 5  ‡´√ÿà¡µâ“πæ‘…ßŸ√«¡√–∫∫ª√– “∑ ·≈–‡´√ÿà¡µâ“πæ‘…ßŸ√«¡√–∫∫‚≈À‘µ

‡´√ÿà¡µâ“πæ‘…ßŸ™π‘¥‡¥’Ë¬« ‡´√ÿà¡µâ“πæ‘…ßŸ™π‘¥√«¡

¢âÕ¥’ 1. √“§“∂Ÿ°°«à“‡´√ÿà¡µâ“πæ‘…ßŸ™π‘¥√«¡ 1.  “¡“√∂„™â√—°…“‡æ◊ËÕµâ“πæ‘…ßŸ‰¥â·¡â®–‰¡à∑√“∫™π‘¥
2. ºŸâªÉ«¬‰¥â√—∫‡©æ“– immunoglobulin ∑’Ë®”‡æ“–µàÕ    ¢ÕßßŸ∑’Ë°—¥
   æ‘…ßŸ™π‘¥π—ÈπÊ ∑”„Àâ‚Õ°“ ·æâπâÕ¬°«à“‡´√ÿà¡µâ“π
   æ‘…ßŸ™π‘¥√«¡
3. ª√– ∫°“√≥å°“√„™â∑“ß§≈‘π‘°„πª√–‡∑»‰∑¬
   ¡“¬“«π“π°«à“ 10 ªï

¢âÕ‡ ’¬ 1. µâÕß∑√“∫™π‘¥¢ÕßßŸ∑’Ë°—¥ 1. √“§“·æß°«à“‡π◊ËÕß®“°¡’¢—ÈπµÕπ°“√º≈‘µ¬“°
2. ºŸâªÉ«¬‰¥â√—∫ immunoglobulin ∑’Ë‰¡à®”‡ªìπ
   ‡¢â“‰ª„π√à“ß°“¬ ¡’‚Õ°“ ·æâ¡“°°«à“‡´√ÿà¡µâ“π
   æ‘…ßŸ™π‘¥‡¥’Ë¬«

µ“√“ß∑’Ë 4  ¢âÕ¥’·≈–¢âÕ‡ ’¬√–À«à“ß ‡´√ÿà¡µâ“πæ‘…ßŸ™π‘¥‡¥’Ë¬« °—∫ ‡´√ÿà¡µâ“πæ‘…ßŸ™π‘¥√«¡6-7,12-13

°≈‰°°“√ÕÕ°ƒ∑∏‘Ï

F(abû)
2
 ®–®—∫°—∫æ‘…ßŸ„π°√–· ‡≈◊Õ¥ ·≈–

∑”„Àâæ‘…ßŸÀ¡¥ƒ∑∏‘Ï (neutralization)

¢âÕ∫àß„™â

- °√≥’ºŸâªÉ«¬∂Ÿ°ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫ª√– “∑°—¥

·≈â«¡’Õ“°“√· ¥ßµ“¡√–∫∫¢âÕ„¥¢âÕÀπ÷Ëß ¥—ßµàÕ‰ªπ’È

1. ¡’°≈â“¡‡π◊ÈÕÕàÕπ·√ß ‡√‘Ë¡µ—Èß·µà¡’Àπ—ßµ“µ°

‰¡à§«√√Õ®π‡°‘¥√–∫∫°“√À“¬„®≈â¡‡À≈« (respiratory

failure)

2. ∂â“ ß —¬ßŸ “¡‡À≈’Ë¬¡ À√◊Õ ßŸ∑—∫ ¡‘ß§≈“

°—¥ §«√„Àâ‡´√ÿà¡∑—π∑’∑’Ë«‘π‘®©—¬‰¥â ·¡â«à“‰¡à¡’Õ“°“√

‡π◊ËÕß®“°æ‘…ßŸ™π‘¥π’È‡ªìπ irreversible pre-synaptic

blockade ¡’ƒ∑∏‘Ï∑”≈“¬ª≈“¬ª√– “∑ ∑”„Àâøóôπµ—«

™â“¡“°∂â“„Àâ‡´√ÿà¡À≈—ß®“°ºŸâªÉ«¬¡’Õ“°“√·≈â« ®–‰¥âº≈

‡æ’¬ß°”®—¥æ‘…ßŸ∑’Ë‡À≈◊ÕÕ¬Ÿà„π°√–· ‡≈◊Õ¥‰¡à„ÀâÕ“°“√

≈ÿ°≈“¡¡“°¢÷Èπ‡∑à“π—Èπ

- °√≥’ºŸâªÉ«¬∂Ÿ°ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫‚≈À‘µ°—¥ ·≈â«

¡’Õ“°“√· ¥ßµ“¡√–∫∫¢âÕ„¥¢âÕÀπ÷Ëß¥—ßµàÕ‰ªπ’È

1. ¡’‡≈◊Õ¥ÕÕ°µ“¡√–∫∫ (systemic bleed-

ing) ¬°‡«âπ microscopic hematuria

2. Venous clotting time (VCT) π“π°«à“

20 π“∑’ À√◊Õ unclotted 20 minute whole blood

clotting test (20WBCT) À√◊Õ¡’ prothrombin time

(PT) ¬“«°«à“ª°µ‘ À√◊Õ§à“ international normal-
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ized ratio (INR) ¡“°°«à“ 1.2

3. ‡°≈Á¥‡≈◊Õ¥µË”°«à“ 50,000 /mm3

4. ¡’Õ“°“√ª«¥∫«¡‡©æ“–∑’ËÕ¬à“ß√ÿπ·√ß Õ“®

‡°‘¥ compartment syndrome

À¡“¬‡Àµÿ : 20WBCT ∑”‚¥¬°“√‡®“–

‡≈◊Õ¥ª√‘¡“≥ 2 ¡‘≈≈‘≈‘µ√ ®“°À≈Õ¥‡≈◊Õ¥¥”„ àÀ≈Õ¥

·°â«∑’Ë –Õ“¥ µ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 20 π“∑’ ·≈â«

Õà“πº≈«à“‡≈◊Õ¥·¢Áßµ—«À√◊Õ‰¡à

¢âÕÀâ“¡„™â

‰¡à¡’¢âÕÀâ“¡„™â πÕ°®“°ºŸâªÉ«¬∑’Ë¡’ª√–«—µ‘«à“·æâ

À√◊Õ‰«µàÕ à«πª√–°Õ∫µ—«„¥µ—«Àπ÷Ëß„ππÈ”¬“

¢âÕ§«√√–«—ß

ºŸâªÉ«¬∑’Ë¡’ª√–«—µ‘™—¥‡®π«à“¡’Õ“°“√·æâÕ¬à“ß

√ÿπ·√ßµàÕº≈‘µ¿—≥±å®“°‡´√ÿà¡¡â“ À√◊ÕµàÕ‡´√ÿà¡µâ“πæ‘…

ßŸ æ‘®“√≥“„Àâ¬“·°â·æâ„π°≈ÿà¡¬“µâ“πŒ’ µ“¡’π°àÕπ

°“√„Àâ‡´√ÿà¡µâ“πæ‘…ßŸ

Õ“°“√‰¡àæ÷ßª√– ß§å

∫“ß§√—ÈßÕ“®æ∫«à“¡’Õ“°“√ª«¥∫√‘‡«≥∑’Ë©’¥ ¡’

ªØ‘°‘√‘¬“∑“ßº‘«Àπ—ß ·≈–Õ“®¡’‰¢â

‡´√ÿà¡¡’‚Õ°“ ‡°‘¥ªØ‘°‘√‘¬“‰¥â∑—Èß·∫∫‡©’¬∫æ≈—π

(early adverse reaction) ‡°‘¥„π‡«≈“‡ªìππ“∑’À√◊Õ

™—Ë«‚¡ßÀ≈—ß°“√‰¥â√—∫‡´√ÿà¡ ‚¥¬¡’º◊Ëπ ‰¢â ≈¡æ‘… À≈Õ¥

≈¡∫’∫µ—« ·≈–Õ“®¡’§«“¡¥—π‚≈À‘µµË” ∂÷ß·°à™’«‘µ‰¥â

„π∫“ß√“¬Õ“®‡°‘¥ªØ‘°‘√‘¬“¿“¬À≈—ß (late adverse

reaction) æ∫‰¥â 1-2  —ª¥“Àå À≈—ß‰¥â‡´√ÿà¡ ‚¥¬¡’

Õ“°“√·∫∫ serum sickness ‰¢â º◊Ëπ ª«¥¢âÕ µàÕ¡

πÈ”‡À≈◊Õß‚µ Õ“®¡’‰¢à¢“«„πªí  “«–

°≈‰°°“√·æâ‡´√ÿà¡·∫∫‡©’¬∫æ≈—π ‡°‘¥®“°

°“√®—∫°≈ÿà¡¢Õß IgG ·≈–  à«π Fc ¢Õß IgG (∑’Ë¬—ß

Õ“®‡À≈◊ÕÕ¬Ÿà) ·≈–°√–µÿâπ complement (C3a ·≈–

C5a À√◊Õ anaphylatoxin) ®÷ß‰¡àÕ“®∑”π“¬‰¥â°àÕπ

‚¥¬°“√∑¥ Õ∫∑“ßº‘«Àπ—ß (skin test) ´÷Ëß‡ªìπ°“√

«—¥ªØ‘°‘√‘¬“ºà“π IgE

ºŸâªÉ«¬∑ÿ°√“¬µâÕß‰¥â√—∫°“√‡ΩÑ“ —ß‡°µÕ“°“√

Õ¬à“ß„°≈â™‘¥¢≥–„Àâ¬“ ·≈– —ß‡°µµàÕ‰ªÕ’°Õ¬à“ßπâÕ¬

2 ™—Ë«‚¡ßÀ≈—ß‡´√ÿà¡À¡¥ ∂â“¡’Õ“°“√·æâ√ÿπ·√ß ‡™àπ

§«“¡¥—π‚≈À‘µµË”≈ß À√◊ÕÀ≈Õ¥≈¡µ’∫ §«√À¬ÿ¥°“√„Àâ

‡´√ÿà¡∑—π∑’ ‡æ√“–À“°·æâ‡´√ÿà¡Õ“®√ÿπ·√ß∂÷ßµ“¬

¢π“¥·≈–«‘∏’„™â

‡´√ÿà¡µâ“πæ‘…ßŸ™π‘¥‡¥’Ë¬« (monovalent

snake antivenom)

°≈ÿà¡æ‘…µàÕ√–∫∫ª√– “∑: ‡´√ÿà¡µâ“πæ‘…ßŸ‡Àà“

„™â 10 vial ‡´√ÿà¡µâ“πæ‘…ßŸ®ßÕ“ß „™â 10 vial ‡´√ÿà¡

µâ“πæ‘…ßŸ “¡‡À≈’Ë¬¡ „™â 10 vial ‡´√ÿà¡µâ“πæ‘…ßŸ∑—∫

 ¡‘ß§≈“ „™â 5 vial

°≈ÿà¡æ‘…µàÕ√–∫∫‚≈À‘µ: ‡´√ÿà¡µâ“πæ‘…ßŸ·¡«‡´“

„™â 3-5 vial (æ‘®“√≥“µ“¡§«“¡√ÿπ·√ß¢Õß¿“«–

‡≈◊Õ¥ÕÕ°º‘¥ª°µ‘) ‡´√ÿà¡µâ“πæ‘…ßŸ°–ª– „™â 3-5 vial

(æ‘®“√≥“µ“¡§«“¡√ÿπ·√ß¢Õß¿“«–‡≈◊Õ¥ÕÕ°º‘¥ª°µ‘)

‡´√ÿà¡µâ“πæ‘…ßŸ‡¢’¬«À“ß‰À¡â „™â 3 vial

«‘∏’°“√∫√‘À“√¬“: °àÕπ„™â‡´√ÿà¡µâ“πæ‘…ßŸ™π‘¥

ºß·Àâß µâÕß≈–≈“¬ºß¬“¥â«¬µ—«∑”≈–≈“¬∑’Ë∫√√®ÿ„π

°≈àÕß („π°≈àÕßª√–°Õ∫¥â«¬ºß¬“ 1 vial ·≈–πÈ”

°≈—Ëπª√“»®“°‡™◊ÈÕ ”À√—∫©’¥ 10 ¡‘≈≈‘≈‘µ√) ·≈â«À¬¥

‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥¥”™â“Ê Õ—µ√“‡√Á« Ÿß ÿ¥‰¡à‡°‘π 2

¡‘≈≈‘≈‘µ√/π“∑’

‡∑§π‘§„π°“√∫√‘À“√‡´√ÿà¡: °“√≈–≈“¬‡´√ÿà¡

§«√§àÕ¬ÊÀ¡ÿπ¢«¥‡∫“Ê (swirl) ®π‰¥â “√≈–≈“¬„ 

Àâ“¡‡¢¬à“¢«¥·√ß ‡æ√“–°“√‡¢¬à“Õ“®∑”„Àâ IgG

‡°“–°≈ÿà¡ °√–µÿâπ„Àâ‡°‘¥°“√·æâ‰¥â

‡´√ÿà¡µâ“πæ‘…ßŸ™π‘¥√«¡ (polyvalent snake

antivenom)

°≈ÿà¡æ‘…ßŸ√«¡√–∫∫ª√– “∑: „™â 10 vial

°≈ÿà¡æ‘…ßŸ√«¡√–∫∫‚≈À‘µ: „™â 5 vial
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«‘∏’°“√∫√‘À“√¬“: °àÕπ„™â‡´√ÿà¡µâ“πæ‘…ßŸ™π‘¥

ºß·Àâß µâÕß≈–≈“¬ºß¬“¥â«¬µ—«∑”≈–≈“¬∑’Ë∫√√®ÿ„π

°≈àÕß („π°≈àÕßª√–°Õ∫¥â«¬ºß¬“ 1 vial ·≈–πÈ”

°≈—Ëπª√“»®“°‡™◊ÈÕ ”À√—∫©’¥ 10 ¡‘≈≈‘≈‘µ√) ·≈â«À¬¥

‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥¥”™â“Ê Õ—µ√“‡√Á« Ÿß ÿ¥‰¡à‡°‘π 1

¡‘≈≈‘≈‘µ√/π“∑’

‡∑§π‘§„π°“√∫√‘À“√‡´√ÿà¡: °“√≈–≈“¬‡´√ÿà¡

§«√§àÕ¬Ê À¡ÿπ¢«¥‡∫“Ê (swirl) ®π‰¥â “√≈–≈“¬

„  Àâ“¡‡¢¬à“¢«¥·√ß ‡æ√“–°“√‡¢¬à“Õ“®∑”„Àâ IgG

‡°“–°≈ÿà¡ °√–µÿâπ„Àâ‡°‘¥°“√·æâ‰¥â

°“√„Àâ‡´√ÿà¡µâ“πæ‘…ßŸ„πºŸâªÉ«¬‡¥Á°

¢π“¥‡´√ÿà¡µâ“πæ‘…ßŸ∑’Ë„™â„π‡¥Á°‡∑à“°—∫ºŸâ„À≠à

‰¡à®”‡ªìπµâÕßª√—∫¢π“¥µ“¡πÈ”Àπ—°µ—«À√◊ÕÕ“¬ÿ¢Õß

‡¥Á° ª√‘¡“≥æ‘…ßŸ∑’Ë‰¥â√—∫‰¡à¡’§«“¡‡°’Ë¬«¢âÕß°—∫Õ“¬ÿ

·≈–πÈ”Àπ—°¢ÕßºŸâ∂Ÿ°°—¥

°“√„Àâ‡´√ÿà¡„πÀ≠‘ß¡’§√√¿å

¬—ß‰¡à¡’À≈—°∞“πæ∫°“√„Àâ‡´√ÿà¡µâ“πæ‘…ßŸ

 —¡æ—π∏å°—∫°“√‡°‘¥§«“¡º‘¥ª°µ‘·µà°”‡π‘¥¢Õß

∑“√° ¥—ßπ—Èπ„πÀ≠‘ßµ—Èß§√√¿å∑’Ë¡’Õ“°“√· ¥ß¢Õß

°“√‰¥â√—∫æ‘…ßŸ ·≈–¡’¢âÕ∫àß™’È„π°“√„Àâ‡´√ÿà¡µâ“πæ‘…ßŸ

§«√‰¥â√—∫‡´√ÿà¡µâ“πæ‘…ßŸµ“¡°“√√—°…“¡“µ√∞“π ‚¥¬

µ√«®µ‘¥µ“¡°“√‡µâπ¢ÕßÀ—«„®∑“√°„π§√√¿å·≈–°“√

À¥µ—«¢Õß¡¥≈Ÿ°Õ¬à“ß„°≈â™‘¥

°“√„Àâ‡´√ÿà¡„πÀ≠‘ß„Àâπ¡∫ÿµ√

¬—ß‰¡à¡’¢âÕ¡Ÿ≈‡°’Ë¬«°—∫‡´√ÿà¡µâ“πæ‘…ßŸ “¡“√∂

ºà“π∑“ßπÈ”π¡·≈–¡’Õ—πµ√“¬µàÕ∫ÿµ√À√◊Õ‰¡à ‚¥¬

∑—Ë«‰ª®÷ß¬—ß·π–π”À≠‘ß„Àâπ¡∫ÿµ√∑’Ë‰¥â√—∫‡´√ÿà¡µâ“π

æ‘…ßŸ “¡“√∂„Àâπ¡∫ÿµ√‰¥â

ª√– ‘∑∏‘¿“æ¢Õß‡´√ÿà¡„π°“√√—°…“ºŸâªÉ«¬5-7

°“√„Àâ‡´√ÿà¡„πºŸâªÉ«¬∑’Ë∂Ÿ°ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫

ª√– “∑°—¥

°√≥’ ßŸ‡Àà“ ßŸ®ßÕ“ß°—¥: æ‘…ßŸ®–¬—∫¬—Èß post-

synaptic neuron ·∫∫‰¡à∂“«√ °“√„Àâ‡´√ÿà¡∑”„Àâ

√–¬–‡«≈“∑’Ë°≈â“¡‡π◊ÈÕÕàÕπ·√ß ®– —Èπ≈ß ‡™àπ √–¬–

‡«≈“‡©≈’Ë¬∑’ËµâÕß„™â‡§√◊ËÕß™à«¬À“¬„®À≈—ß∂Ÿ°ßŸ‡Àà“°—¥

≈¥≈ß®“° 40 ™—Ë«‚¡ß ‡À≈◊Õ 10 ™—Ë«‚¡ß„π°√≥’∑’Ë‰¥â√—∫

°“√√—°…“¥â«¬‡´√ÿà¡

°√≥’ßŸ “¡‡À≈’Ë¬¡ ·≈–ßŸ∑—∫ ¡‘ß§≈“ °—¥: æ‘…ßŸ

®–¬—∫¬—Èß pre-synaptic neuron ·∫∫∂“«√ °“√„Àâ

‡´√ÿà¡À≈—ß¡’Õ“°“√∑“ß√–∫∫ª√– “∑‰ª·≈â«Õ“®‰¥âº≈

‰¡à™—¥‡®π ∑”‰¥â‡æ’¬ß°”®—¥æ‘…ßŸ∑’Ë‡À≈◊ÕÕ¬Ÿà„π°√–· 

‡≈◊Õ¥ ‡æ◊ËÕªÑÕß°—π‰¡à„ÀâÕ“°“√≈ÿ°≈“¡¡“°¢÷Èπ‡∑à“π—Èπ

¥—ßπ—Èπ∂â“∑√“∫·πà™—¥«à“∂Ÿ°ßŸ∑—∫ ¡‘ß§≈“°—¥ §«√„Àâ

‡´√ÿà¡∑—π∑’‰¡àµâÕß√Õ„Àâ¡’Õ“°“√

°“√„Àâ‡´√ÿà¡„πºŸâªÉ«¬∑’Ë∂Ÿ°ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫

‚≈À‘µ°—¥

æ‘…ßŸ°√–µÿâπ°“√·¢Áßµ—«¢Õß‡≈◊Õ¥·≈–‡°≈Á¥‡≈◊Õ¥

∑”„Àâ‡°‘¥°“√≈¥≈ß¢Õß fibrinogen ·≈–‡°≈Á¥‡≈◊Õ¥

·≈–¬—ß¡’ƒ∑∏‘Ï¬àÕ¬ ≈“¬ºπ—ßÀ≈Õ¥‡≈◊Õ¥‚¥¬µ√ß∑”„Àâ

‡°‘¥‡≈◊Õ¥ÕÕ°  à«πßŸ·¡«‡´“πÕ°®“°¡’Õ“°“√‡≈◊Õ¥

ÕÕ°·≈â« Õ“®¡’Õ“°“√‰µ«“¬ ·≈–¡’‡¡Á¥‡≈◊Õ¥·¥ß·µ°

¿“¬„πÀ≈Õ¥‡≈◊Õ¥√à«¡¥â«¬

‡´√ÿà¡®–¡’ª√–‚¬™πå ”À√—∫„π√“¬∑’Ë¡’¿“«–

‡≈◊Õ¥‰¡à·¢Áßµ—« ®“°¢âÕ¡Ÿ≈°“√¥”‡π‘π‚√§¢ÕßßŸæ‘…

√–∫∫‚≈À‘µ°—¥‚¥¬‰¡à„Àâ‡´√ÿà¡æ∫«à“ ¿“«–‡≈◊Õ¥‰¡à·¢Áß

µ—«®–°≈—∫¡“ª°µ‘µâÕß„™â‡«≈“ª√–¡“≥ 2  —ª¥“Àå ·µà

∂â“„Àâ‡´√ÿà¡ ¿“«–‡≈◊Õ¥‰¡à·¢Áßµ—«®–¥’¢÷Èπ¿“¬„π 6-

12 ™—Ë«‚¡ß  à«πº≈¢Õß‡´√ÿà¡µàÕßŸ·¡«‡´“°—∫¿“«–

‰µ«“¬¬—ß‰¡à™—¥‡®π«à“‡´√ÿà¡ªÑÕß°—π¿“«–‰µ«“¬‰¥âÀ√◊Õ

‰¡à

‡´√ÿà¡ “¡“√∂‡√àß°“√¬ÿ∫∫«¡¢Õß·º≈ßŸ‡¢’¬«

À“ß‰À¡â°—¥‰¥âÕ¬à“ß¡’π—¬ ”§—≠„π 24 ™—Ë«‚¡ß·√°

À≈—ß‰¥â‡´√ÿà¡ ·µàÀ≈—ß®“°π—Èπ‰¡àµà“ß®“°¬“À≈Õ° ®÷ß‰¡à

®”‡ªìπµâÕß„Àâ„π√“¬∑’Ë∫«¡‰¡à√ÿπ·√ß °“√„Àâ‡´√ÿà¡Õ“®

¡’ª√–‚¬™πå„π√“¬∑’Ë¡’Õ“°“√∫«¡·≈–ª«¥¡“° ®π
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‡≈◊Õ¥‰ª‡≈’È¬ß‰¡àæÕ π”‰ª Ÿà°“√‡°‘¥¿“«– compart-

ment syndrome  à«πº≈„π¥â“π‡π◊ÈÕµ“¬æ∫«à“ „π

ºŸâªÉ«¬∑’Ë∂Ÿ°ßŸ‡¢’¬«À“ß‰À¡â°—¥∑’Ëπ‘È«·≈–‰¥â√—∫‡´√ÿà¡¬—ß

‡°‘¥‡π◊ÈÕµ“¬µ“¡¡“¿“¬À≈—ß‰¥â · ¥ß«à“‡´√ÿà¡‰¥âº≈‰¡à

¥’„π°“√ªÑÕß°—π¿“«–·∑√° ấÕππ’È

°√≥’»÷°…“∑’Ë 1 ‡√◊ËÕßßŸ‡Àà“æàπæ‘…‡¢â“µ“6-7,12-13,15

ºŸâªÉ«¬™“¬‰∑¬ Õ“¬ÿ 35 ªï πÈ”Àπ—° 70 °‘‚≈°√—¡

¡“‚√ßæ¬“∫“≈¥â«¬Õ“°“√¥—ßπ’È

Õ“°“√ ”§—≠ ¡’Õ“°“√ª«¥· ∫√âÕπ∑’Ë∫√‘‡«≥

¥«ßµ“ ‡¬◊ËÕ∫ÿµ“¢“«·¥ß πÈ”µ“‰À≈

ª√–«—µ‘ªí®®ÿ∫—π 30 π“∑’ °àÕπ¡“‚√ßæ¬“∫“≈

¢≥–√◊ÈÕ°Õß¢¬–‡æ◊ËÕ‡°Á∫¢«¥¢“¬ æ∫ßŸ‡Àà“Õ¬Ÿà„π∂ÿß ·ºà

·¡à‡∫’È¬·≈â«æàπæ‘…‡¢â“∫√‘‡«≥„∫Àπâ“ ·≈–¥«ßµ“¢Õß

ºŸâªÉ«¬ ‰¡à “¡“√∂µ’ßŸµ—«π—Èπ‰¥â ºŸâªÉ«¬√’∫≈â“ßÀπâ“∑—π∑’

¥â«¬πÈ” –Õ“¥ ·≈â«√’∫‡¥‘π∑“ß¡“∑’Ë‚√ßæ¬“∫“≈

ª√–«—µ‘„πÕ¥’µ ·¢Áß·√ß ‰¡à¡’‚√§ª√–®”µ—«

µ√«®√à“ß°“¬

E4V5M6, BP 150/100 mmHg, HR 105 /

min, RR 20/min, BT 36.9  ÌC, O2 sat. 99 %

HEENT: Conjunctival injection, Pupil 3

mm RTL

Neuro sign: normal

Others: within normal limits

·π«∑“ß°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬√“¬π’È

1. ≈â“ßµ“¥â«¬ NSS irrigation 15 π“∑’

2. À¬Õ¥µ“¥â«¬¬“™“ tetracaine

3. ª√÷°…“®—°…ÿ·æ∑¬å ‡æ◊ËÕ«‘π‘®©—¬°“√‡°‘¥

¿“«–°√–®°µ“∂≈Õ° (corneal abrasion) À√◊Õ‰¡à

4. ‰¡à¡’¬“µâ“πæ‘…®”‡æ“– „Àâ —ß‡°µÕ“°“√

Õ¬à“ß„°≈â™‘¥ ·≈–√—°…“·∫∫ª√–§—∫ª√–§Õß

°“√µ‘¥µ“¡º≈°“√√—°…“

ºŸâªÉ«¬Õ“°“√§àÕ¬Ê ¥’¢÷Èπ ®—°…ÿ·æ∑¬åµ√«®

¥«ßµ“·≈â«‰¡àæ∫§«“¡º‘¥ª°µ‘ ®÷ß√—°…“µ“¡Õ“°“√

·≈–„Àâ°≈—∫∫â“π

Õ¿‘ª√“¬°√≥’»÷°…“

ßŸ‡Àà“æàπæ‘…∑’Ëæ∫„πª√–‡∑»‰∑¬ ‰¥â·°à ßŸ‡Àà“

æàπæ‘… ¬“¡ ßŸ‡Àà“æàπæ‘… ’∑Õß ®—¥Õ¬Ÿà„π°≈ÿà¡ßŸ∑’Ë¡’æ‘…

µàÕ√–∫∫ª√– “∑ °√≥’‚¥πßŸ‡Àà“æàπæ‘…‡¢â“µ“ ºŸâªÉ«¬

®–¡’Õ“°“√· ∫µ“ √–§“¬‡§◊Õßµ“ Õ—πµ√“¬∑’Ë√â“¬·√ß

§◊Õ¿“«–°√–®°µ“∂≈Õ° (corneal abrasion) À“°‰¥â

√—∫°“√√—°…“∑’Ë≈à“™â“‡°‘π‰ªÕ“®∑”„Àâ‡°‘¥¿“«–µ“∫Õ¥

∂“«√‰¥â æ‘…ßŸ∑’Ë‡¢â“¥«ßµ“®–‰¡à¥Ÿ¥´÷¡ºà“π¥«ßµ“‡¢â“

 Ÿà°√–· ‡≈◊Õ¥ ¥—ßπ—Èπ‰¡àµâÕß„Àâ‡´√ÿà¡µâ“πæ‘…ßŸ∑“ß

À≈Õ¥‡≈◊Õ¥¥” ·≈–‰¡àµâÕß„Àâ‡´√ÿà¡µâ“πæ‘…ßŸÀ¬Õ¥µ“

¢âÕªØ‘∫—µ‘∑’Ë∂Ÿ°µâÕßÀ“°ßŸ‡Àà“æàπæ‘…„ àµ“ (co-

bra spit ophthalmia) §«√ªØ‘∫—µ‘¥—ßπ’È

1. ≈â“ßµ“¥â«¬πÈ” –Õ“¥®”π«π¡“°∑—π∑’

2. À¬Õ¥µ“¥â«¬¬“°≈ÿà¡∑’Ë¡’ƒ∑∏‘ÏÀ¥À≈Õ¥‡≈◊Õ¥

(vasoconstriction) ‰¥â·°à 0.5% adrenaline À√◊Õ

„™â¬“™“‡©æ“–∑’ËÀ¬Õ¥µ“‡æ◊ËÕ∫√√‡∑“Õ“°“√ª«¥ ‰¥â·°à

0.5% tetracaine hydrochloride („π°“√„™â¬“™“

‡©æ“–∑’ËÀ¬Õ¥µ“§«√„™â‡æ’¬ß√–¬–‡«≈“ —ÈπÊ ‰¡à§«√

„™âµàÕ‡π◊ËÕß°—π‡ªìπ√–¬–‡«≈“π“π‡æ√“–Õ“® àßº≈∑’Ë

‡ªìπÕ—πµ√“¬‡°‘¥§«“¡‡ªìπæ‘…µàÕ°√–®°µ“ ∂â“À“°

°√–®°µ“∂Ÿ°∑”≈“¬°Á®–¡’§«“¡‡ ’Ë¬ßµàÕ°“√µ‘¥‡™◊ÈÕ

·∫§∑’‡√’¬‡æ‘Ë¡¢÷Èπ¥â«¬)

3. ª√÷°…“®—°…ÿ·æ∑¬å‡æ◊ËÕµ√«®À“√Õ¬∂≈Õ°

À√◊Õ·º≈∑’Ë°√–®°µ“¥â«¬°“√µ√«® fluorescein stain-

ing À√◊Õ slit lamp

4. ªÑ“¬¬“ªØ‘™’«π–‡©æ“–∑’Ë ‡™àπ tetracy-

cline, chloramphenicol ‡æ◊ËÕªÑÕß°—π°“√µ‘¥‡™◊ÈÕ

¿“¬„π≈Ÿ°µ“ (endophthalmitis)

5. À¬Õ¥µ“¥â«¬¬“°≈ÿà¡À¥√Ÿ¡à“πµ“ (topical

cycloplegic) ‡™àπ atropine ‡æ◊ËÕªÑÕß°—π¿“«– pos-

terior synechiae ·≈– ciliary spasm
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°√≥’»÷°…“∑’Ë 2 ‡√◊ËÕßßŸ‡¢’¬«À“ß‰À¡â°—¥6-7,12

ºŸâªÉ«¬À≠‘ß‰∑¬ Õ“¬ÿ 50 ªï πÈ”Àπ—° 43 °‘‚≈°√—¡

∫â“πÕ¬Ÿà„π «π·∂«µ≈‘Ëß™—π ¡“‚√ßæ¬“∫“≈¥â«¬Õ“°“√

¥—ßπ’È

Õ“°“√ ”§—≠ ∂Ÿ°ßŸ°—¥‡¡◊ËÕ 20 π“∑’°àÕπ

ª√–«—µ‘ªí®®ÿ∫—π 1 ™—Ë«‚¡ß°àÕπ¡“‚√ßæ¬“∫“≈

ªïπµâπ‰¡â «πÀ≈—ß∫â“π ‡æ◊ËÕµ—¥·µàß ∂Ÿ°ßŸ©°∑’ËÀ≈—ß

¡◊Õ¢«“·≈â«À“¬‰ª„πæÿà¡‰¡âÕ¬à“ß√«¥‡√Á« ·º≈∫«¡

‡≈Á°πâÕ¬ ‰¡à¡’‡≈◊Õ¥´÷¡

ª√–«—µ‘„πÕ¥’µ ·¢Áß·√ß ‰¡à¡’‚√§ª√–®”µ—«

µ√«®√à“ß°“¬

E4V5M6, BP 130/90 mmHg, HR 110/

min, RR 18/min, BT 37  ÌC, O2 sat. 100 %

Ext : fang mark 2 cm with mild edema

Others : within normal limits

·π«∑“ß°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬√“¬π’È

·æ∑¬å‰¥â∑”°“√≈â“ß·º≈¥â«¬ NSS irrigation

πÕ°®“°π—Èπ àßµ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ ‰¥â·°à CBC,

20WBCT (20-minute whole blood clotting

time), PT, INR º≈µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ª°µ‘

·º≈‰¡à¡’‡≈◊Õ¥ÕÕ° ¥—ßπ—Èπ·æ∑¬å®÷ß¬—ß‰¡à„Àâ‡´√ÿà¡µâ“π

æ‘…ßŸ‡¢’¬«À“ß‰À¡â √—°…“·∫∫ª√–§—∫ª√–§Õß Õπÿ≠“µ

„ÀâºŸâªÉ«¬°≈—∫∫â“π ·π–π”≠“µ‘ —ß‡°µÕ“°“√ºŸâªÉ«¬

Õ¬à“ß„°≈â™‘¥ √–«—ß¿“«–‡≈◊Õ¥ÕÕ°ßà“¬ ·≈–π—¥¡“µ√«®

∑ÿ°«—π‡ªìπ‡«≈“ 3 «—π À“°Õ“°“√º‘¥ª°µ‘„Àâ°≈—∫¡“

æ∫·æ∑¬å°àÕπ«—ππ—¥

Õ¿‘ª√“¬°√≥’»÷°…“

ºŸâªÉ«¬√“¬π’È∂Ÿ°ßŸ‰¡à∑√“∫™π‘¥°—¥ ·≈–‰¡à

 “¡“√∂π”´“°ßŸ¡“∑’Ë‚√ßæ¬“∫“≈‰¥â ∂â“æ‘®“√≥“®“°

 ∂“π∑’Ë∂Ÿ°°—¥ ´÷ËßºŸâªÉ«¬ªïπµâπ‰¡â„π «πÀ≈—ß∫â“π

·∂«µ≈‘Ëß™—π °√ÿß‡∑æ¡À“π§√ ·π«‚πâ¡πà“®–‡ªìπ

ßŸ‡¢’¬«À“ß‰À¡â ·≈–®“°°“√µ√«®√à“ß°“¬‰¡àæ∫§«“¡

º‘¥ª°µ‘∑“ß√–∫∫ª√– “∑ ·º≈∫«¡‡≈Á°πâÕ¬

·π«∑“ß°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬∑’Ë∂Ÿ°ßŸ‡¢’¬«À“ß

‰À¡â°—¥ ‚¥¬∑—Ë«‰ª·π–π”„Àâ≈â“ß·º≈„Àâ –Õ“¥  àß

µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ ‰¥â·°à CBC, 20WBCT,

PT, INR ∂â“º≈µ√«®ª°µ‘„Àâ¥Ÿ·≈·∫∫ºŸâªÉ«¬πÕ° ·≈–

π—¥¡“µ√«®∑ÿ°«—π‡ªìπ‡«≈“ 3 «—π ‡ΩÑ“√–«—ß¿“«–‡≈◊Õ¥

ÕÕ°ßà“¬ ·µà∂â“º≈µ√«®º‘¥ª°µ‘ ·º≈∫«¡º‘¥ª°µ‘ Õ“®

®”‡ªìπµâÕß„Àâ‡´√ÿà¡µâ“πæ‘…ßŸ‡¢’¬«À“ß‰À¡â (µ“¡

¢âÕ¡Ÿ≈∑’Ë‡¢’¬π‰«â„π‡π◊ÈÕÀ“À≈—°) ºŸâªÉ«¬∑’Ë∂Ÿ°ßŸæ‘…°—¥ ‰¡à

®”‡ªìπµâÕß√—°…“‚¥¬„Àâ‡´√ÿà¡µâ“πæ‘…ßŸ∑ÿ°√“¬‡π◊ËÕß®“°

1. ßŸæ‘…©°°—¥‰¡à‰¥âª≈àÕ¬æ‘…∑ÿ°§√—Èß ª√–¡“≥

√âÕ¬≈– 50 ¢ÕßßŸæ‘…°—¥‰¡à‰¥âª≈àÕ¬æ‘… (dry bite)

2. °“√„Àâ‡´√ÿà¡µâ“πæ‘…ßŸ¡’‚Õ°“ ‡°‘¥Õ“°“√‰¡à

æ÷ßª√– ß§å∑’ËÕ“®‡ªìπÕ—πµ√“¬ ¥—ßπ—Èπ®–„Àâ‡´√ÿà¡·°à

ºŸâªÉ«¬‡¡◊ËÕ¡’Õ“°“√· ¥ßµ“¡√–∫∫ À√◊Õº≈∑“ßÀâÕß

ªØ‘∫—µ‘°“√· ¥ß«à“‰¥â√—∫æ‘…‡∑à“π—Èπ

°“√„Àâ¬“·°âª«¥„πºŸâªÉ«¬∑’Ë‚¥πßŸ∑’Ë¡’æ‘…µàÕ

√–∫∫‚≈À‘µ°—¥  “¡“√∂„Àâ paracetamol ‰¥â ·µàÀâ“¡

„Àâ aspirin À√◊Õ NSAIDs ·°àºŸâªÉ«¬‡π◊ËÕß®“°Õ“®

‡°‘¥¿“«–‡≈◊Õ¥ÕÕ°¿“¬„π√à“ß°“¬‰¥â

 ”À√—∫ºŸâªÉ«¬√“¬π’È®÷ß¬—ß‰¡à¡’¢âÕ∫àß™’ÈµâÕß‰¥â

√—∫‡´√ÿà¡µâ“πæ‘…ßŸ‡¢’¬«À“ß‰À¡â ·µà‡π◊ËÕß®“°Õ“°“√

· ¥ßÕ“®™â“ §«√√–«—ß¿“«–‡≈◊Õ¥ÕÕ° ·≈–§«√ —ß‡°µ

Õ“°“√®π§√∫ 3 «—πÀ≈—ß∂Ÿ°°—¥

∫∑ √ÿª

ßŸæ‘…„πª√–‡∑»‰∑¬∑’Ë¡’§«“¡ ”§—≠∑“ß°“√

·æ∑¬å ®—¥°≈ÿà¡µ“¡°“√ÕÕ°ƒ∑∏‘Ï‰¥â‡ªìπ 3 °≈ÿà¡ §◊Õ

ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫ª√– “∑ ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫‚≈À‘µ

ßŸ∑’Ë¡’æ‘…µàÕ√–∫∫°≈â“¡‡π◊ÈÕ °“√ª∞¡æ¬“∫“≈‡∫◊ÈÕßµâπ

Õ¬à“ß∂Ÿ°µâÕß°àÕπ¡“‚√ßæ¬“∫“≈¡’§«“¡ ”§—≠ ‡æ√“–

™à«¬„ÀâºŸâªÉ«¬‰¡à‡°‘¥¿“«–·∑√° ấÕπ ‡¡◊ËÕ¡“∂÷ß

‚√ßæ¬“∫“≈°“√«‘π‘®©—¬ºŸâªÉ«¬∂Ÿ°ßŸæ‘…°—¥‚¥¬°“√

·¬°™π‘¥¢ÕßßŸæ‘… °“√π”ßŸ∑’Ë°—¥¡“¥â«¬∂â“ “¡“√∂π”
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∑“ßÀâÕßªØ‘∫—µ‘°“√ ‡æ◊ËÕ¬◊π¬—π«à“ºŸâªÉ«¬¡’¿“«–ßŸæ‘…
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·≈–∑à“π “¡“√∂µ√«® Õ∫§–·ππ – ¡‰¥â∑—π∑’‡™àπ°—π „π°√≥’π’È∑à“π‰¡àµâÕß àß°√–¥“…§”µÕ∫„π«“√ “√¢Õß

 ¡“§¡œ ∑’Ë‡ªìπ∫∑§«“¡‡√◊ËÕß‡¥’¬«°—π¡“¬—ß ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) Õ’°

°√≥’∑’Ë∑à“π‡ªìπ‡¿ —™°√ ·µà‰¡à‰¥â‡ªìπ ¡“™‘°¢Õß ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬)

1. ∑à“π “¡“√∂ ¡—§√‡ªìπ ¡“™‘°¢Õß ¡“§¡œ ·≈–ªØ‘∫—µ‘µ“¡§”™’È·®ß¢â“ßµâπ

2. À“°∑à“π‰¡àµâÕß°“√ ¡—§√‡ªìπ ¡“™‘°¢Õß ¡“§¡œ ∑à“π¬—ß “¡“√∂Õà“π∫∑§«“¡ ·≈– àß°√–¥“…§”µÕ∫

¡“¬—ß ¡“§¡œ ‡æ◊ËÕ¢Õ√—∫°“√µ√«®‰¥â ·µà ¡“§¡œ ®–‡√’¬°‡°Á∫§à“µ√«®¢âÕ Õ∫·≈– àß§–·ππ‰ª¬—ß ¿“‡¿ —™°√√¡

‡ªìπ‡ß‘π®”π«π 100 ∫“∑/1 ∫∑§«“¡ ‰¡à«à“∑à“π®–µÕ∫¢âÕ Õ∫∂Ÿ°µâÕß√âÕ¬≈– 70 ¢÷Èπ‰ªÀ√◊Õ‰¡à ´÷Ëß∑à“πµâÕß®à“¬

§à“µ√«®¢âÕ Õ∫π’È¡“æ√âÕ¡°—∫°√–¥“…§”µÕ∫ ¡‘©–π—Èπ ¡“§¡œ ®–‰¡àµ√«®°√–¥“…§”µÕ∫À√◊Õ¥”‡π‘π°“√„¥Ê µàÕ‰ª

À≈—ß®“°π—Èπ  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) ®–®—¥ àß‡Õ° “√·°à∑à“π¥—ßµàÕ‰ªπ’È

1. °√≥’∑’Ë∑à“π∑”¢âÕ Õ∫∂Ÿ°√âÕ¬≈– 70 ¢÷Èπ‰ª  ¡“§¡œ ®– àß‡©≈¬‰ª∑“ß e-mail µ“¡∑’Ë∑à“π·®âß

„π°√–¥“…§”µÕ∫ À√◊Õ∑“ß‰ª√…≥’¬å ‚¥¬∑à“πµâÕß Õ¥´Õß‡ª≈à“µ‘¥· µ¡ªáÀ√◊Õ‰ª√…≥’¬∫—µ√®à“Àπâ“´Õß∂÷ßµ—«

∑à“π‡Õß¡“æ√âÕ¡°—∫°√–¥“…§”µÕ∫∑ÿ°§√—Èß

2. °√≥’∑’Ë∑à“π∑”¢âÕ Õ∫‰¡àºà“πµ“¡‡°≥±å  ¡“§¡œ ®–·®âßº≈„Àâ∑à“π∑√“∫∑“ß e-mail µ“¡∑’Ë∑à“π

·®âß„π°√–¥“…§”µÕ∫ À√◊Õ∑“ß‰ª√…≥’¬å ‚¥¬∑à“πµâÕß Õ¥´Õß‡ª≈à“µ‘¥· µ¡ªáÀ√◊Õ‰ª√…≥’¬∫—µ√®à“Àπâ“´Õß

∂÷ßµ—«∑à“π‡Õß¡“æ√âÕ¡°—∫°√–¥“…§”µÕ∫∑ÿ°§√—Èß
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«—µ∂ÿª√– ß§å‡™‘ßæƒµ‘°√√¡ À≈—ß®“°Õà“π∫∑§«“¡‡ √Á® ‘Èπ·≈â« ºŸâÕà“π¡’§«“¡ “¡“√∂¥—ßπ’È

1. Õ∏‘∫“¬°≈‰°°“√‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§åµàÕ°≈â“¡‡π◊ÈÕ®“°¬“°≈ÿà¡ statins ‰¥â

2. ª√–‡¡‘π§«“¡√ÿπ·√ß¢ÕßÕ“°“√‰¡àæ÷ßª√– ß§åµàÕ°≈â“¡‡π◊ÈÕ®“°¬“°≈ÿà¡ statins ‰¥â

3. Õ∏‘∫“¬·π«∑“ß°“√®—¥°“√°—∫ºŸâ∑’Ë‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§åµàÕ°≈â“¡‡π◊ÈÕ®“°¬“°≈ÿà¡ statins ‰¥â

4. ·π–π”°“√ªÑÕß°—π°“√‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§åµàÕ°≈â“¡‡π◊ÈÕ®“°¬“°≈ÿà¡ statins ‰¥â

Àπà«¬°‘µ°“√»÷°…“µàÕ‡π◊ËÕß ”À√—∫

ºŸâª√–°Õ∫«‘™“™’æ‡¿ —™°√√¡

∫∑§«“¡°“√»÷°…“µàÕ‡π◊ËÕß

Statin-associated Myopathy: Mechanism and Management

√À— °‘®°√√¡°“√»÷°…“µàÕ‡π◊ËÕß 2003-1-000-002-08-2560

®”π«π 3 Àπà«¬°‘µ°“√»÷°…“µàÕ‡π◊ËÕß

«—π∑’Ë√—∫√Õß : 1  ‘ßÀ“§¡ 2560

«—π∑’ËÀ¡¥Õ“¬ÿ : 31 °√°Æ“§¡ 2561

 ™π—Ø∏‘¥“ ‡¡◊Õß§”

¿.∫., General Residency in Pharmacotherapy

°≈ÿà¡ß“π‡¿ —™°√√¡  ∂“∫—π®‘µ‡«™»“ µ√å ¡‡¥Á®‡®â“æ√–¬“

∫∑§—¥¬àÕ

°“√„™â¬“°≈ÿà¡ statins À√◊Õ HMG-CoA reductase inhibitors ¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥º≈

¢â“ß‡§’¬ß∑’Ë ”§—≠ §◊Õ statins-associated muscle symptoms (SAMs) ÷́Ëß‡ªìπ§«“¡º‘¥ª°µ‘¢Õß°≈â“¡‡π◊ÈÕ

‚¥¬¡’Õ“°“√ ‡™àπ ¡’Õ“°“√ª«¥‡¡◊ËÕ¬°≈â“¡‡π◊ÈÕ °≈â“¡‡π◊ÈÕÕàÕπ·√ß√à«¡°—∫¡’√–¥—∫ creatinine kinase (CK)

„π°√–· ‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ ´÷Ëß‡ªìπ “‡Àµÿ∑”„ÀâºŸâªÉ«¬®”π«π¡“°À¬ÿ¥„™â¬“ ®“°°“√§âπ§«â“‡Õ° “√∑“ß«‘™“°“√

‡°’Ë¬«°—∫°≈‰°„π°“√‡°‘¥ SAMs æ∫ ¡¡µ‘∞“π∑’Ë‡ªìπ‰ª‰¥â«à“ SAMs Õ“®‡°‘¥®“°°“√∑’Ë¬“ statins ‡æ‘Ë¡¢÷Èπ

„π°√–· ‡≈◊Õ¥ (toxic mediated) ¥â«¬ “‡Àµÿµà“ß Ê ‰¥â·°à °“√‡°‘¥§«“¡·ª√º—π∑“ßæ—π∏ÿ°√√¡¢Õß SLCO1B1,

CYP450, ABC transporters À√◊ÕÕ“®‡°‘¥®“° “‡ÀµÿÕ◊Ëπ∑’Ë∑”„Àâ‡´≈≈å°≈â“¡‡π◊ÈÕ≈“¬‡°‘¥ apoptosis ‰¥â·°à

°“√≈¥≈ß¢Õßª√‘¡“≥ cholesterol ∫√‘‡«≥‡¬◊ËÕÀÿâ¡‡´≈≈å¢Õß°≈â“¡‡π◊ÈÕ≈“¬ °“√≈¥≈ß¢Õß farnesyl pyro-

phosphate ·≈– geranylgeranyl pyrophosphate, °“√ Ÿ≠‡ ’¬°“√∑”ß“π¢Õß mitochondria ®“°°“√

≈¥≈ß¢Õß CoQ10 ·≈–°“√√∫°«π°“√ àß —≠≠“≥¢Õß calcium À√◊ÕÕ“®‡°‘¥®“°°≈‰°°“√°√–µÿâπ√–∫∫

¿Ÿ¡‘§ÿâ¡°—π„π√à“ß°“¬ (immune mediated) ‚¥¬°“√ √â“ß autoantibody µàÕ HMG-CoA reductase ÷́Ëß

æ∫‰¥âπâÕ¬°«à“ ·µà¡—°∑”„Àâ‡°‘¥º≈‡ ’¬µàÕ°≈â“¡‡π◊ÈÕ∑’Ë√ÿπ·√ß ∂÷ß·¡â®–À¬ÿ¥¬“‰ª·≈â«°Áµ“¡

§” ”§—≠: statins-associated muscle symptom, SAMs, mechanism



102  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈

∫∑π”

¬“°≈ÿà¡ 3-hydroxy-3-methylglutaryl

coenzyme A (HMG-CoA) reductase inhibitors

À√◊Õ statins ‡ªìπ¬“∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡å HMG-

CoA reductase ÷́Ëß‡ªìπ‡Õπ‰´¡å„π°√–∫«π°“√

 √â“ß‚§‡≈ ‡µÕ√Õ≈„π‡´≈≈åµ—∫ ·≈–∑”„Àâ®”π«π¢Õß

µ—«√—∫ LDL-cholesterol ∑’Ëµ—∫‡æ‘Ë¡¢÷Èπ ®÷ß¡’º≈≈¥

√–¥—∫ LDL-cholesterol „π°√–· ‡≈◊Õ¥‰¥â πÕ°

®“°π’È ¬“°≈ÿà¡ statins  “¡“√∂≈¥Õ—µ√“°“√‡°‘¥§«“¡

æ‘°“√·≈–‡ ’¬™’«‘µ®“°‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥‰¥â

Õ¬à“ß¡’π—¬ ”§—≠∑—Èß™π‘¥ª∞¡¿Ÿ¡‘·≈–∑ÿµ‘¬¿Ÿ¡‘ ∑—Èßπ’È

ª√–‚¬™πå¢Õß¬“°≈ÿà¡ statins µàÕº≈¥—ß°≈à“«‡°‘¥®“°

ƒ∑∏‘Ï„π°“√≈¥√–¥—∫ LDL-cholesterol √à«¡°—∫

ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“∑’Ë‡ªìπ pleiotropic effects ‡™àπ

°“√¬—∫¬—Èß°“√‡°“–°≈ÿà¡¢Õß‡°≈Á¥‡≈◊Õ¥ ™à«¬„Àâ‡ âπ

‡≈◊Õ¥¢¬“¬µ—« µâ“π°“√Õ—°‡ ∫·≈–µâ“πÕπÿ¡Ÿ≈Õ‘ √– ®÷ß

¡’°“√„™â¬“°≈ÿà¡ statins Õ¬à“ß°«â“ß¢«“ß„πªí®®ÿ∫—π

‚¥¬∑—Ë«‰ª ¬“°≈ÿà¡ statins ¡’Õ“°“√‰¡àæ÷ßª√– ß§å

µàÕµ—∫·≈–°≈â“¡‡π◊ÈÕ ·µà√âÕ¬≈– 72 ¢ÕßÕ“°“√‰¡àæ÷ß

ª√– ß§å∑—ÈßÀ¡¥®“°°“√„™â¬“°≈ÿà¡ statins §◊Õ º≈‡ ’¬

µàÕ°≈â“¡‡π◊ÈÕ ÷́Ëß√«¡‡√’¬°«à“ statins-associated

muscle symptoms (SAMs) ÷́Ëß‡ªìπ “‡Àµÿ ”§—≠

 “‡ÀµÿÀπ÷Ëß∑’Ë∑”„ÀâºŸâªÉ«¬À¬ÿ¥„™â¬“1 √«¡∂÷ß∑”„Àâ§«“¡

‡ ’Ë¬ßµàÕ°“√‡°‘¥‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ¥â«¬

Õ“°“√·≈–Õ“°“√· ¥ß

Õ“°“√¢Õß SAMs ‡ªìπÕ“°“√∑’Ë‡°’Ë¬«°—∫§«“¡

º‘¥ª°µ‘¢Õß°≈â“¡‡π◊ÈÕ ‡™àπ Õ“°“√ª«¥‡¡◊ËÕ¬°≈â“¡‡π◊ÈÕ

°≈â“¡‡π◊ÈÕÕàÕπ·√ß·≈–‡ªìπµ–§√‘« ¡—°‡°‘¥·∫∫ ¡¡“µ√

°—∫°≈â“¡‡π◊ÈÕ¡—¥„À≠à¢ÕßÕ«—¬«– à«π≈à“ß ‡™àπ °≈â“¡

‡π◊ÈÕµâπ¢“ °≈â“¡‡π◊ÈÕ°âπ °≈â“¡‡π◊ÈÕπàÕß ·≈–°≈â“¡‡π◊ÈÕ

À≈—ß Õ“°“√¡—°‡°‘¥¢÷Èπ‡√Á«¿“¬„π 4-6  —ª¥“ÀåÀ≈—ß‡√‘Ë¡

¬“ ·≈–Õ“®¡’Õ“°“√Õ¬ŸàÀ≈“¬ªï Õ“°“√¡—°√ÿπ·√ß¡“°

¢÷Èπ ‡¡◊ËÕ¡’°“√‡æ‘Ë¡¢π“¥¬“ À√◊ÕºŸâªÉ«¬¡’°“√„™â¬“∑’Ë

‡°‘¥ªØ‘°‘√‘¬“√–À«à“ß¬“°—∫¬“°≈ÿà¡ statins

„πªí®®ÿ∫—π ¬—ß‰¡à¡’·π«∑“ß¡“µ√∞“π∑’Ë„™â„π

°“√«‘π‘®©—¬§«“¡º‘¥ª°µ‘¢Õß°≈â“¡‡π◊ÈÕ®“°°“√„™â¬“

statins ·µà®–æ‘®“√≥“®“°ª√–«—µ‘°“√‰¥â√—∫¬“√à«¡°—∫

Õ“°“√·≈–Õ“°“√· ¥ß∑“ß§≈‘π‘°·≈–º≈°“√µ√«®∑“ß

ÀâÕßªØ‘∫—µ‘°“√ §◊Õ §à“ creatine kinase (CK) „π

‡≈◊Õ¥¢ÕßºŸâªÉ«¬‡ªìπ ”§—≠1,2 ´÷Ëß “¡“√∂·∫àßª√–‡¿∑

¢Õß SAMs µ“¡Õ“°“√·≈–√–¥—∫ creatinine kinase

(CK) „π°√–· ‡≈◊Õ¥‰¥â‡ªìπ¥—ßπ’È (2014 NLA)

1. Myalgia ‡ªìπ¿“«–∑’Ë¡’Õ“°“√º‘¥ª°µ‘¢Õß

°≈â“¡‡π◊ÈÕ ºŸâªÉ«¬¡’§«“¡√Ÿâ ÷°ª«¥°≈â“¡‡π◊ÈÕ (muscle

pain) ‚¥¬∫“ß§√—ÈßºŸâªÉ«¬Õ“®¡’Õ“°“√§≈â“¬ª«¥‡¡◊ËÕ¬

°≈â“¡‡π◊ÈÕ‡À¡◊Õπ‰¢âÀ«—¥„À≠à (flu-like symptoms),

‡ªìπµ–§√‘« (cramping) À√◊Õµ÷ß°≈â“¡‡π◊ÈÕ (stiffness)

·µà¬—ß¡’√–¥—∫ CK „π°√–· ‡≈◊Õ¥ª°µ‘ §◊Õ 30-200

IU/L „πºŸâ™“¬ ·≈– 20-170 IU/L „πºŸâÀ≠‘ß

2. Myositis À√◊Õ myopathy ‡ªìπ¿“«–∑’Ë¡’

Õ“°“√º‘¥ª°µ‘¢Õß°≈â“¡‡π◊ÈÕ ·≈–¡’√–¥—∫ CK ¡“°

°«à“ 10 ‡∑à“¢Õß§à“ Ÿß ÿ¥„π¿“«–ª°µ‘

3. Rhabdomyolysis ‡ªìπ¿“«–∑’Ë‡°‘¥°≈â“¡

‡π◊ÈÕµ“¬Õ¬à“ß√ÿπ·√ß (severe myonecrosis) ·≈–¡’

√–¥—∫ CK ¡“°°«à“ 40 ‡∑à“¢Õß§à“ Ÿß ÿ¥„π¿“«–ª°µ‘

√à«¡°—∫¡’ myoglobinuria ‚¥¬Õ“®¡’À√◊Õ‰¡à¡’¿“«–‰µ

«“¬‡©’¬∫æ≈—π√à«¡¥â«¬°Á‰¥â ∂â“√ÿπ·√ß¡“°Õ“®∑”„Àâ

‡ ’¬™’«‘µ‰¥â

4. Necrotizing autoimmune myopathy

‡ªìπ¿“«–∑’Ë¡’Õ“°“√º‘¥ª°µ‘¢Õß°≈â“¡‡π◊ÈÕ ·≈–¡’√–¥—∫

CK  Ÿß¡“°°«à“ 10 ‡∑à“¢Õß§à“ Ÿß ÿ¥„π¿“«–ª°µ‘

Õ“®æ∫ Ÿß∂÷ß 2,000 IU/L √à«¡°—∫µ√«®æ∫ anti-

HMG-CoA reductase (HMGCR) antibodies,

æ∫ HMGCR „π™‘Èπ°≈â“¡‡π◊ÈÕ, ‡´≈≈å°≈â“¡‡π◊ÈÕµ“¬

·≈–‡´≈≈å°≈â“¡‡π◊ÈÕ∫«¡
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À≈—°°“√«‘π‘®©—¬°√≥’ ß —¬‡°‘¥§«“¡º‘¥ª°µ‘¢Õß

°≈â“¡‡π◊ÈÕ®“°°“√„™â¬“

„π°√≥’∑’ËºŸâªÉ«¬¡’§«“¡º‘¥ª°µ‘¢Õß°≈â“¡‡π◊ÈÕ

‚¥¬¡’Õ“°“√·≈–Õ“°“√· ¥ß¥—ß°≈à“«¢â“ßµâπ °“√‰¥â

√—∫¬“°≈ÿà¡ statins √à«¡Õ¬Ÿà¥â«¬ ‡ªìπ “‡ÀµÿÀπ÷Ëß∑’ËµâÕß

æ‘®“√≥“ ‚¥¬¡’À≈—°„π°“√«‘π‘®©—¬§«“¡º‘¥ª°µ‘®“°

°“√„™â¬“ ¥—ßπ’È

1. √–¬–‡«≈“∑’ËºŸâªÉ«¬‡°‘¥Õ“°“√À√◊ÕÕ“°“√

∑ÿ‡≈“≈ß§«√ —¡æ—π∏å°—∫°“√‰¥â√—∫¬“À√◊Õ°“√À¬ÿ¥¬“∑’Ë

 ß —¬

2. Õ“°“√À√◊Õæ¬“∏‘ ¿“æ∑’Ë‡°‘¥¢÷Èπ “¡“√∂

Õ∏‘∫“¬‰¥â®“°æ¬“∏‘ ¿“æ∑’Ë‡°‘¥®“°¬“∑’Ë ß —¬

3. ¢âÕ¡Ÿ≈∑“ßÀâÕßªØ‘∫—µ‘°“√ √–¥—∫ CK ·≈–

°“√µ—¥™‘Èπ°≈â“¡‡π◊ÈÕµ√«®∑“ßæ¬“∏‘«‘∑¬“‡æ◊ËÕ«‘π‘®©—¬

·¬°‚√§ ‚¥¬§à“ creatine kinase ‡ªìπ enzyme ∑’Ë

 –∑âÕπ°“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ °≈â“¡‡π◊ÈÕÀ—«„® ·≈–

 ¡Õß ‚¥¬∑—Ë«‰ª‰¡à®”‡ªìπµâÕß àßµ√«®°àÕπ‡√‘Ë¡¬“

°≈ÿà¡ statins ·≈–‰¡à®”‡ªìπµâÕßµ‘¥µ“¡√–¥—∫ CK ‡ªìπ

ª√–®” ¬°‡«âπºŸâªÉ«¬∑’Ë¡’§«“¡‡ ’Ë¬ß Ÿß ‰¥â·°à  ŸßÕ“¬ÿ

ºŸâªÉ«¬‰¥â√—∫¬“∑’ËÕ“®‡°‘¥ªØ‘°‘√‘¬“√–À«à“ß¬“µàÕ°—π

·≈–ºŸâªÉ«¬∑’Ë¡’ª√–«—µ‘‡ªìπ‚√§µ—∫À√◊Õ‚√§‰µ

4. °“√·¬°¿“«–À√◊Õ‚√§Õ◊Ëπ∑’Ëæ∫‰¥â∫àÕ¬ ‡™àπ

hypothyroidism, hyperthyroidism, hyperpara-

thyroidism, polymyositis, dermatomyositis

°≈‰°°“√‡°‘¥Õ“°“√º‘¥ª°µ‘∑“ß°≈â“¡‡π◊ÈÕ3

¬“°≈ÿà¡ statins ÕÕ°ƒ∑∏‘Ï‚¥¬¬—∫¬—Èß°“√∑”ß“π

¢Õß‡Õπ‰´¡å HMG-CoA reductase ÷́Ëß‡ªìπ

‡Õπ‰´¡å∑’Ë„™â„π°“√‡ª≈’Ë¬π HMG-CoA „Àâ°≈“¬‡ªìπ

mevalonic acid ∑’Ë‡ªìπ “√µ—Èßµâπ¢Õß°“√ —ß‡§√“–Àå

cholesterol ·≈– “√ co-metabolites Õ◊Ëπ (√Ÿª∑’Ë 1)

‚¥¬°“√¬—∫¬—Èß°“√ —ß‡§√“–Àå cholesterol ∑’Ë‡°‘¥¢÷Èπ

„π hepatocyte ®–∑”„Àâ‰¥âº≈¢Õß°“√√—°…“ ·µà

°“√∑’Ë¬“‰ª¬—∫¬—Èß HMG-CoA reductase enzyme

„π myocyte ®–¡’º≈≈¥ cholesterol „π‡´≈≈å

°≈â“¡‡π◊ÈÕ ∑”„Àâ ¡¥ÿ≈√–À«à“ß membrane ·≈–

plasma lipid ‡ ’¬‰ª ‰¡à “¡“√∂§ß ¿“æÕ¬Ÿà‰¥â ®÷ß

∑”„Àâ‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§åµàÕ√–∫∫°≈â“¡‡π◊ÈÕ¢÷Èπ

º≈®“°°“√¢“¥ mevalonic acid ¬—ß¡’º≈

∑”„Àâ‡°‘¥°“√≈¥≈ß¢Õß “√Õ◊Ëπµ“¡¡“¥â«¬ ‰¥â·°à

isopentenyl pyrophosphate, genarylgenaryl

pyrophosphate (G-PP), farnesyl pyrophos-

phate (F-PP)  àßº≈„Àâ‡°‘¥°“√≈¥≈ß¢Õß°“√ √â“ß

protein prenylation ÷́Ëß‡ªìπ‚ª√µ’π ”À√—∫„™â¿“¬

„π‡´≈≈å ‰¡à«à“®–‡ªìπ°“√π”‰ª„™â √â“ß cell mem-

brane, filament À√◊Õ°“√ √â“ß tRNA ¢≥–∑’Ë°“√

≈¥≈ß¢Õß dolichols ¡’º≈√∫°«π°“√ àß —≠≠“≥

¿“¬„π‡´≈≈å  à«π°“√≈¥≈ß¢Õß ubiquinone ¡’º≈

√∫°«π respiratory chain „π mitochondria ´÷Ëß

∑”„Àâ°“√ √â“ßæ≈—ßß“π¿“¬„π‡´≈≈å≈¥≈ß (µ“√“ß

∑’Ë 1) πÕ°®“°π’È ‡¡◊ËÕ F-PP ·≈– G-PP ≈¥≈ß ®÷ß

 àßº≈°√–µÿâπ„Àâ·§≈‡´’¬¡ÕÕ°®“° endoplasmic

reticulum (ER) ¡“¬—ß‰´‚µæ≈“  ÷́¡¡“°¢÷Èπ ∑”„Àâ

¡’°“√∑√“π ‚≈‡§™—π¢Õß Bax ÷́Ëß‡ªìπ‚ª√µ’π°√–µÿâπ

apoptosis (pro-apoptotic protein) ¡“¬—ß‡´≈≈å

‡¡¡‡∫√π¢Õß‰¡‚µ§Õπ‡¥√’¬ ®“°π—Èπ‰¡‚µ§Õπ‡¥√’¬

®÷ßÀ≈—Ëß cytochrome C ÕÕ°¡“¬—ß‰´‚µæ≈“ ´÷¡

‡æ◊ËÕ √â“ß‡ªìπ apoptosome ·≈– apoptosome ®–

°√–µÿâπ„Àâ‡°‘¥ caspase-9 ·≈– caspase-3 ∑”„Àâπ”

‰ª Ÿà°“√µ“¬¢Õß‡´≈≈å„π∑’Ë ÿ¥ (√Ÿª∑’Ë 2)

„π¿“«–ª°µ‘ Na+, Ca2+ ions ®–¡’ª√‘¡“≥

πâÕ¬¿“¬„π‡´≈≈å  à«π K+ ®–æ∫Õ¬Ÿà„π‡´≈≈åª√‘¡“≥

¡“° ‡¡◊ËÕ‡°‘¥°√–∫«π°“√ depolarization ∑“ß

sarcoplasmic reticulum ®–ª≈àÕ¬ Ca2+ ∑’Ë‡°Á∫‰«â

‡¢â“¡“„π sarcroplasm ‡°‘¥ actin-myosin cross

linking ∑”„Àâ°≈â“¡‡π◊ÈÕ‡°‘¥°“√À¥µ—«¢÷Èπ5,6 ´÷Ëß
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√Ÿª∑’Ë 1 °√–∫«π°“√ √â“ß cholesterol ·≈– co-metabolites ‚¥¬‡Õπ‰´¡å HMG-CoA reductase ·≈–

µ”·ÀπàßÕÕ°ƒ∑∏‘Ï¢Õß¬“°≈ÿà¡ statins3

√Ÿª∑’Ë 2  °≈‰°°“√µ“¬¢Õß‡´≈≈å°≈â“¡‡π◊ÈÕ≈“¬®“°°“√≈¥≈ß¢Õß isoprenoids4
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°√–∫«π°“√‡À≈à“π’ÈÕ“»—¬æ≈—ßß“π®“°°“√ ≈“¬ ATP

‡ªìπ ADP ¥—ßπ—Èπ ‡¡◊ËÕ‡°‘¥°“√≈¥≈ß¢Õß ATP ¿“¬„π

‡´≈≈å°≈â“¡‡π◊ÈÕ À√◊Õ°≈â“¡‡π◊ÈÕ‡°‘¥°“√∫“¥‡®Á∫ (√Ÿª

∑’Ë 3) ®–¡’º≈¬—∫¬—Èß°“√∑”ß“π¢Õß Na+/K+ ATPase

 àßº≈„Àâ¡’√–¥—∫ Na+ ¿“¬„π‡´≈≈å Ÿß¢÷Èπ ®÷ß‰ª°√–µÿâπ

°“√∑”ß“π¢Õß 2Na+/Ca2+ exchanger ‡æ◊ËÕª√—∫

 ¡¥ÿ≈‚´‡¥’¬¡„π‡´≈≈å„Àâ≈¥≈ß ·µà°Á¡’º≈∑”„Àâ Ca2+

‡¢â“ Ÿà‡´≈≈å¡“°¢÷Èπ¥â«¬ „π¢≥–∑’Ë Ca2+ ATPase

pump ‰¡à “¡“√∂∑”ß“π‰¥â ‡π◊ËÕß®“°¢“¥æ≈—ßß“π  àß

º≈∑”„Àâ¡’ª√‘¡“≥ Ca2+ Õ¬Ÿà„π‡´≈≈å Ÿß¡“° º≈®“°

°“√¡’ª√‘¡“≥ Ca2+ ∑’Ë¡“°‡°‘π‰ª„π‡´≈≈å®–∑”„Àâ

myofibrillar À¥µ—« ·≈–¬‘Ëß∑”„Àâ‡°‘¥°“√¢“¥ ATP

πÕ°®“°π’È ¬—ß¡’º≈°√–µÿâπ Ca2+ dependent cytolytic

enzymes ‡™àπ hydroxylases, proteases, nucleases

∑”„Àâ‡°‘¥°“√∑”≈“¬ cell membrane, ion channels

¢÷Èπ ÷́Ëß‡¡◊ËÕ‡´≈≈åµ“¬ ®÷ß‡°‘¥°“√ª≈¥ª≈àÕ¬ “√µà“ß Ê

‰¥â·°à potassium, phosphates, myoglobin, creati-

nine kinase, lactate dehydrogenase ·≈– aldolase

‡¢â“ Ÿà°√–· ‡≈◊Õ¥

 “√∑’Ë‡°‘¥®“°°“√ ≈“¬°≈â“¡‡π◊ÈÕ‡¡◊ËÕ‡¢â“ Ÿà

°√–· ‡≈◊Õ¥®– àßº≈„Àâ‡°‘¥¿“«–·∑√°´âÕπµ“¡¡“ ‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß¿“«– acute kidney injury (AKI)7

´÷Ëß‡°‘¥‰¥â®“°°“√ – ¡¢Õß myoglobin „π‡≈◊Õ¥ ‚¥¬

º≈¢Õß myoglobin µàÕ°“√‡°‘¥ AKI ‡°‘¥‡π◊ËÕß

®“°°“√°√–µÿâπ„Àâ‡°‘¥ renal vasoconstriction, for-

mation of intratubular cast ·≈– direct toxicity

µàÕ kidney tubular cells (√Ÿª∑’Ë 4) ∑—Èßπ’È myoglo-

bin ®–µ√«®æ∫„πªí  “«–‰¥â‡¡◊ËÕ¡’√–¥—∫ myoglobin

„π‡≈◊Õ¥¡“°°«à“ 0.3 mg/L  à«π§à“ serum CK ®–

µ√«®æ∫‰¥â∑’Ë‡«≈“ 12 ™—Ë«‚¡ßÀ≈—ß‡°‘¥¿“«– rhab-

domyolysis ·≈–√–¥—∫ CK ®–¢÷Èπ Ÿß ÿ¥„π‡≈◊Õ¥∑’Ë

‡«≈“ 3-5 «—π ·≈â«®÷ß‡√‘Ë¡≈¥≈ß‡¡◊ËÕºà“π‰ª 6-10 «—π

πÕ°®“°°≈‰°°“√∑”„Àâ‡°‘¥ SAMs ¥—ß°≈à“«

¢â“ßµâπ´÷Ëß‡ªìπ°≈‰°∑’Ë —¡æ—π∏å°—∫°“√ÕÕ°ƒ∑∏‘Ï¢Õß¬“

°≈ÿà¡ statins ·≈â« æ∫«à“ °“√‡°‘¥ SAMs Õ“®‡°‘¥

ºà“π√–∫∫¿Ÿ¡‘§ÿâ¡°—π (immune-mediated) ‰¥âÕ’°

¥â«¬8 ´÷Ëß ¡¡µ‘∞“ππ’È‡°‘¥¢÷Èπ‡π◊ËÕß®“°æ∫«à“ ºŸâªÉ«¬

 à«π„À≠à‡¡◊ËÕ‡°‘¥§«“¡º‘¥ª°µ‘¢Õß°≈â“¡‡π◊ÈÕ®“°¬“

Molecule Statins effect Consequences at molecular level Consequences of cellular level

Ras small Dysprenylation Impaired signal transduction Deprivation of growth signals and impaired
  GTPases intracellular signaling
Rab small Dysprenylation Altered intracellular trafficking Loss of physiologic cellular function and impaired
  GTPases
Lamins Dysprenylation Nuclear fragility, heterochromatin Susceptibility to mechanical stress and altered

disruption, impaired gene gene expression
transcription

Selenocysteine Dysprenylation Premature termination of translation Production of truncated and dysfunctional
  RNA selenoproteins
Dolichols Impaired post- Impaired expression of membrane Production of dysfunctional proteins and alteration

translational receptors and alteration of or decrease of membrane receptors
N-glycosylation structural proteins

Ubiquinone Decreased Impaired oxidative phosphorylation Impaired energy production
(coenzyme Q

10
) synthesis

µ“√“ß∑’Ë 1 º≈¢Õß¬“°≈ÿà¡ statins µàÕ molecular ·≈– cellular effects ¢Õß°≈â“¡‡π◊ÈÕ≈“¬∑’Ëπ”‰ª Ÿà°“√‡°‘¥

myopathy3
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√Ÿª∑’Ë 3  æ¬“∏‘ √’√«‘∑¬“°“√‡°‘¥°“√∑”≈“¬¢Õß‡´≈≈å°≈â“¡‡π◊ÈÕ5

√Ÿª∑’Ë 4  º≈¢Õß myoglobin (MB) µàÕ°“√‡°‘¥æ‘…µàÕ‰µ7
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°≈ÿà¡ statins ·≈â« ¡—°¡’Õ“°“√∑ÿ‡≈“≈ß‰¥â‡ÕßÀ≈—ß®“°

À¬ÿ¥¬“ ·µà°Á¡’ºŸâªÉ«¬∫“ß√“¬∑’Ë·¡â®–À¬ÿ¥¬“‰ª·≈â«

°Á¬—ß‡°‘¥Õ“°“√µàÕ°≈â“¡‡π◊ÈÕÕ¬Ÿà ·≈–¡’·π«‚πâ¡®–

√ÿπ·√ß¡“°¢÷Èπ¥â«¬ ÷́Ëß‡¡◊ËÕ∑”°“√µ√«®™‘Èπ‡π◊ÈÕ°Á®–æ∫

°“√µ“¬¢Õß‡´≈≈å°≈â“¡‡π◊ÈÕ‡°‘¥¢÷Èπ ·≈–æ∫ autoanti-

body µàÕ 3-hydroxy-3-methlyglutaryl coenzyme

A (HMG-CoA) reductase À√◊Õ∑’Ë‡√’¬°«à“ statin-

associated autoimmune myopathy ´÷ËßÕÿ∫—µ‘°“√≥å

‡°‘¥¿“«–¥—ß°≈à“«¡’πâÕ¬¡“° ª√–¡“≥ 2 ∂÷ß 3 √“¬

„π 100,000 √“¬µàÕªï ·µà‡¡◊ËÕ‡°‘¥¢÷Èπ·≈â« ®–¡’§«“¡

√ÿπ·√ß·≈–Õ“®®”‡ªìπµâÕß‰¥â√—∫¬“°¥¿Ÿ¡‘§ÿâ¡°—π√à«¡

¥â«¬ ∑—Èßπ’È °≈‰°„π°“√‡°‘¥ statin-associated auto-

immune myopathy ¬—ß‰¡à‡ªìπ∑’Ë∑√“∫·πà™—¥ ·µà¡’

 ¡¡µ‘∞“π §◊Õ °“√∑’ËºŸâªÉ«¬¡’Õ—≈≈’≈ DRB1*11:01

∫π HLA class II ∑”„Àâ‡°‘¥°“√ √â“ß antiHMG-

CoA reductase autoantibodies ¢÷Èπ ·¡âºŸâªÉà«¬

®–‰¡à‡§¬‰¥â√—∫¬“°≈ÿà¡ statins ¡“°àÕπ ‚¥¬§πº‘«

¢“«∑’Ëµ√«®æ∫ DRB1*11:01 ¡’‚Õ°“ ‡°‘¥§«“¡º‘¥

ª°µ‘¢Õß°≈â“¡‡π◊ÈÕ‡æ‘Ë¡¢÷Èπ 25 ‡∑à“ ·≈–„π§πº‘«¥”

®–‡æ‘Ë¡¢÷Èπ 57 ‡∑à“‡¡◊ËÕ‡∑’¬∫°—∫ºŸâ∑’Ë‰¡à¡’Õ—≈≈’≈¥—ß°≈à“«

ªí®®—¬‡ ’Ë¬ß¢Õß°“√‡°‘¥Õ“°“√º‘¥ª°µ‘∑“ß°≈â“¡

‡π◊ÈÕ®“°¬“°≈ÿà¡ statins9-11

ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫ºŸâªÉ«¬

● ªí®®—¬∑—Ë«‰ª: æ∫«à“ ºŸâ ŸßÕ“¬ÿ (>80 ªï)

‡æ»À≠‘ß ‡™◊ÈÕ™“µ‘‡Õ‡™’¬ ºŸâªÉ«¬∑’Ë¡’¥—™π’¡«≈°“¬

πâÕ¬ °“√∑”°‘®°√√¡∑’Ë¡’º≈µàÕ§«“¡º‘¥ª°µ‘¢Õß

°≈â“¡‡π◊ÈÕ¡“°‡°‘π‰ª ‡™àπ ÕÕ°°”≈—ß°“¬¡“°‡°‘π‰ª

°“√„™â°≈â“¡‡π◊ÈÕº‘¥∑à“ ≈â«π‡æ‘Ë¡‚Õ°“ ‡ ’Ë¬ßµàÕ°“√

‡°‘¥§«“¡º‘¥ª°µ‘∑“ß°≈â“¡‡π◊ÈÕ®“°¬“°≈ÿà¡ statins

‰¥â¡“°¢÷Èπ

● ª√–«—µ‘§«“¡‡®Á∫ªÉ«¬„πÕ¥’µ: ºŸâªÉ«¬∑’Ë‡§¬

¡’Õ“°“√º‘¥ª°µ‘¢Õß√–∫∫°≈â“¡‡π◊ÈÕ¡“°àÕπ‰¥â√—∫¬“

¡’ª√–«—µ‘ CK ‡æ‘Ë¡¢÷Èπ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß >10 ‡∑à“

¢Õß upper limit of the normal range, ‡§¬‡°‘¥

statins-induced myotoxicity ¡“°àÕπ À√◊Õ¡’

Õ“°“√ª«¥°≈â“¡‡π◊ÈÕ„π¢≥–∑’Ë‰¥â√—∫¬“≈¥‰¢¡—π™π‘¥

Õ◊Ëπ ®–¡’‚Õ°“ ‡°‘¥ SAMs ‰¥âßà“¬¢÷Èπ

● ¿“«–‚√§·≈–¬“∑’Ë„™â√à«¡: ¿“«–‚√§ ‡™àπ

hypothyroidism, chronic kidney disease À√◊Õ

°“√„™â¬“À√◊Õ “√‡§¡’∑’Ë¡’º≈µàÕ°≈â“¡‡π◊ÈÕ ‡™àπ ¬“

°≈ÿà¡ steroids, ¿“«–µ‘¥ ÿ√“ ¿“«–¢“¥«‘µ“¡‘π¥’

À√◊Õ¿“«–¢“¥ coenzyme Q10 ®–∑”„Àâ‚Õ°“ ‡°‘¥

SAMs  Ÿß¢÷Èπ

● °“√¡’ gene variation:

§«“¡·ª√º—π¢Õß OATP1B1

πÕ°‡Àπ◊Õ®“°°√–∫«π°“√ passive diffu-

sion ·≈â« ¬“°≈ÿà¡ statins  “¡“√∂‡¢â“ Ÿà‡´≈≈åµ—∫‰¥â

¥â«¬ influx pumps ·≈–∂Ÿ°¢—∫ÕÕ°®“°‡´≈≈åµ—∫

‰¥â‚¥¬„™â efflux pumps ∑—Èßπ’È ¬“°≈ÿà¡ statins ¡’

influx pumps ∑’Ë ”§—≠ §◊Õ organic anion trans-

porting polypeptides (OATPs) ™π‘¥ OATP1B1

´÷Ëß∂Ÿ°§«∫§ÿ¡°“√ √â“ß¥â«¬¬’π solute carrier orga-

nic anion transporter family, member 1B1

(SLCO1B1) ‚¥¬æ∫«à“ °“√¡’ polymorphism

¢Õß¬’π SCLO1B1 ∑”„Àâ¡’‚Õ°“ ‡ ’Ë¬ßµàÕ°“√‡°‘¥

myopathy πÕ°®“°π’È °“√≈¥≈ß¢Õß OATP1B1

®–∑”„Àâ¬“‡¢â“ Ÿà‡´≈≈åµ—∫‡æ◊ËÕ‡ª≈’Ë¬π ¿“æ‰¥â≈¥≈ß ®÷ß

 àßº≈„Àâ¡’ª√‘¡“≥¬“„π‡≈◊Õ¥ Ÿß¢÷Èπ

®“°°“√»÷°…“¢Õß Link E ·≈–§≥–12

∑”°“√»÷°…“§«“¡ —¡æ—π∏å√–À«à“ß§«“¡º—π·ª√

∑“ßæ—π∏ÿ°√√¡°—∫°“√‡°‘¥ myopathy „πÕ“ “ ¡—§√

®”π«π 175 §π ·∫àß‡ªìπ°≈ÿà¡∑’Ë„™â¬“ simvastatin

¢π“¥ 80 ¡‘≈≈‘°√—¡ «—π≈–§√—Èß ·≈â«‡°‘¥ myopathy

®”π«π 85 §π ·≈–°≈ÿà¡§«∫§ÿ¡∑’Ë„™â¬“ simvastatin

¢π“¥ 80 ¡‘≈≈‘°√—¡ «—π≈–§√—Èß ·≈â«‰¡à‡°‘¥ myopathy
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®”π«π 90 §π º≈°“√»÷°…“æ∫«à“ °“√‡°‘¥ myo-

pathy  —¡æ—π∏å°—∫°“√‡°‘¥ single nucleotide poly-

morphisms (SNPs) ∑’Ë‡√’¬°«à“ rs4363657 ∫π¬’π

SCLO1B1 ∑’ËÕ¬Ÿà∫π‚§√‚¡‚´¡§Ÿà∑’Ë 12 Õ¬à“ß¡’π—¬

 ”§—≠‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¡à‡°‘¥ myopathy ‚¥¬

∂â“®’‚π‰∑ªá¢Õß SLCO1B1 rs4363657 ‡ªìπ·∫∫

CT heterozygous (intermediate metabolizer)

®–¡’‚Õ°“ ‡°‘¥ myopathy 4.3 ‡∑à“ (95% con-

fidence interval [CI] 2.5-7.2) ·µà∂â“®’‚π‰∑ªá‡ªìπ

·∫∫ CC homozygous (poor metabolizer) ®–¡’

‚Õ°“ ‡°‘¥ myopathy ‡æ‘Ë¡¢÷Èπ‡ªìπ 17.4 ‡∑à“ (95%

CI 4.8-62.9) ‡¡◊ËÕ‡∑’¬∫°—∫ TT homozygous (nor-

mal metabolizer) ¥—ßπ—Èπ „π§π∑’Ë¬’π SLCO1B1

‡°‘¥§«“¡·ª√º—π∑“ßæ—π∏ÿ°√√¡¥—ß°≈à“« ®– àßº≈µàÕ

√–¥—∫¬“ statins „π‡≈◊Õ¥ ·≈–Õ“®‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ

°“√‡°‘¥ myopathy ‰¥â

Õ¬à“ß‰√°Áµ“¡ §«“¡ —¡æ—π∏å√–À«à“ß§«“¡

º—π·ª√∑“ßæ—π∏ÿ°√√¡°—∫°“√‡°‘¥ SAMs π—Èπ¬—ß¢÷Èπ

°—∫™π‘¥¬“„π°≈ÿà¡ statins ¥â«¬ ‚¥¬¬“ statins ∑’Ë¡’

§ÿ≥ ¡∫—µ‘™Õ∫‰¢¡—π ®–¡’‚Õ°“ ‡°‘¥ myopathy ‰¥â

¡“°°«à“™π‘¥∑’Ë™Õ∫πÈ” ¥—ß„π°“√»÷°…“¢Õß Brun-

ham LR ·≈–§≥–13 ∑’Ë· ¥ß„Àâ‡ÀÁπ«à“ °“√‡°‘¥

§«“¡º—π·ª√∑“ßæ—π∏ÿ°√√¡¢Õß rs4149056 ∫π¬’π

SLCO1B1  —¡æ—π∏å°—∫°“√‡°‘¥ myopathy „πºŸâªÉ«¬

∑’Ë‰¥â√—∫¬“ simvastatin Õ¬à“ß¡’π—¬ ”§—≠‡∑’¬∫°—∫

°≈ÿà¡§«∫§ÿ¡ ·µà‰¡àæ∫§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬

 ”§—≠„π°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ atorvastatin

§«“¡º—π·ª√∑“ßæ—π∏ÿ°√√¡¢Õß CYP

‡Õπ‰´¡å cytochrome P450 (CYP) ‡ªìπ

‡Õπ‰´¡åÀ≈—°∑’Ë„™â„π°“√‡¡·∑∫Õ≈‘´÷¡¢Õß¬“°≈ÿà¡

statins À≈“¬µ—« ¥—ßπ—Èπ §«“¡º—π·ª√∑“ßæ—π∏ÿ°√√¡

¢Õß CYP3A4/5, CYP2D6 ·≈– CYP2C9 ®– àß

º≈µàÕ ¡√√∂π–¢Õß CYP „π°“√‡¡·∑∫Õ≈÷´÷¡

¢Õß¬“‡À≈à“π’È‰¥â ∑—Èßπ’È  “¡“√∂·∫àß°≈ÿà¡ª√–™“°√µ“¡

§«“¡º—π·ª√∑“ßæ—π∏ÿ°√√¡¢Õß‡Õπ‰´¡å CYP ‡ªìπ

3 °≈ÿà¡ §◊Õ extensive metabolizer, poor meta-

bolizer ·≈– ultra-rapid metabolizer ´÷Ëß„π∑“ß

∑ƒ…Æ’ °≈ÿà¡§π∑’Ë‡ªìπ poor metabolizer ®–¡’√–¥—∫

¬“„π°√–· ‡≈◊Õ¥¡“°°«à“°≈ÿà¡Õ◊Ëπ ®÷ß¡’§«“¡‡ ’Ë¬ß∑’Ë®–

‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å®“°¬“‡æ‘Ë¡¢÷Èπ‰¥â

§«“¡º—π·ª√∑“ßæ—π∏ÿ°√√¡¢Õß ABC

transporters

ATP-binding cassette transporters

subfamily B (ABCB) ∑”Àπâ“∑’Ë„π°“√¢—∫¬“

statins ÕÕ°®“°µ—∫ ·≈–‡ªìπµ—«¢π àß„π¢—ÈπµÕπ

 ÿ¥∑â“¬°àÕπ¢—∫¬“ statins ·≈–‡¡·∑∫Õ‰≈µåºà“π∑“ß

πÈ”¥’ ´÷Ëß¡’ ¡¡µ‘∞“π«à“ °“√‡°‘¥§«“¡º—π·ª√∑“ß

æ—π∏ÿ°√√¡ À√◊Õ SNP ¢Õß ABC transporters Õ“®

¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å®“°¬“

statins ‡™àπ°—π

ªí®®—¬¥â“π§ÿ≥ ¡∫—µ‘¢Õß¬“°≈ÿà¡ statins

● °“√¥Ÿ¥´÷¡¬“: ¬“°≈ÿà¡ statins ∂Ÿ°¥Ÿ¥´÷¡‰¥â

¥’„π∑“ß‡¥‘πÕ“À“√ ‚¥¬¬“∑’Ë¡’§ÿ≥ ¡∫—µ‘ high lipo-

philicity ‰¥â·°à atorvastatin, fluvastatin, lova-

statin, pitavastatin ·≈– simvastatin ®– “¡“√∂

ºà“π‡¢â“ plasma membrane ‰¥â‚¥¬Õ“®‰¡àµâÕß

ºà“π√–∫∫ transporters ¢≥–∑’Ëæ∫«à“ „π∫√‘‡«≥

≈”‰ â®–¡’ OATP2B1 Õ¬Ÿà ‚¥¬¬“ atorvastatin,

fluvastatin, pravastatin ·≈– rosuvastatin ®–

‡ªìπ substrate ¢Õß OATP2B1 ·≈–πÕ°®“°√–∫∫

OATPs ∑’Ë∑”Àπâ“∑’Ëπ”¬“‡¢â“‡´≈≈å·≈â« ∑’Ë≈”‰ â¬—ß

¡’ P-glycoprotein (P-gp) ∑’Ë∑”Àπâ“∑’Ë‡ªìπ efflux

transporter ¥â«¬ ¥—ßπ—Èπ °“√‰¥â√—∫¬“∑’Ë¡’§ÿ≥ ¡∫—µ‘

P-gp inhibitor ®–¡’º≈∑”„Àâ¬“∂Ÿ°¢—∫ÕÕ°®“°‡´≈≈å

≈”‰ â≈¥≈ß ∑”„Àâ¬“∂Ÿ°¥Ÿ¥´÷¡‡¢â“°√–· ‡≈◊Õ¥¡“°¢÷Èπ

‰¥â „π∑“ß°≈—∫°—π °“√‰¥â√—∫¬“∑’Ë¡’§ÿ≥ ¡∫—µ‘‡ªìπ
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P-gp inducer °Á®– àßº≈µ√ß°—π¢â“¡ §◊Õ Õ“®∑”

„Àâ√–¥—∫¬“„π‡≈◊Õ¥≈¥≈ß ∑—Èßπ’È ¬“∑’Ë‡ªìπ substrate

¢Õß P-gp ‰¥â·°à simvastatin, lovastatin, prava-

statin, atorvastatin ·≈– pitavastatin

● °“√°√–®“¬¬“: ‡π◊ËÕß®“°¬“°≈ÿà¡ statins

¡’§ÿ≥ ¡∫—µ‘∑’Ë·µ°µà“ß°—π„π‡√◊ËÕß¢Õß lipophilic

properties ‚¥¬¬“¡’§«“¡™Õ∫‰¢¡—π Ÿß ®–∑”„Àâ¬“

 “¡“√∂‡¢â“ Ÿà lipid bilayer membranes ‰¥â‚¥¬

°√–∫«π°“√ passive diffusion Õ¬à“ß‰¡à¡’§«“¡

‡©æ“–‡®“–®ßµàÕ‡π◊ÈÕ‡¬◊ËÕ„¥ Õ¬à“ß‰√°Áµ“¡ ¬“¬—ß¡’

§«“¡ “¡“√∂„π°“√‡¢â“ Ÿà‡´≈≈åµà“ßÊ ‰¥â‚¥¬Õ“»—¬

OATPs æ∫«à“ transporters ∑’Ë¡’∫∑∫“∑µàÕ°“√π”

¬“‡¢â“ hepatocyte ‰¥â·°à OATP1B1, OATP1B3

∑—Èßπ’È æ∫«à“ OATPs ·≈– efflux pumps ∑’Ë¡’∫∑∫“∑

„π°“√¢—∫¬“ÕÕ°®“°‡´≈≈å„π·µà≈–Õ«—¬«–®–¡’§«“¡

·µ°µà“ß°—π¥—ß· ¥ß„π√Ÿª∑’Ë 5 ÷́ËßπÕ°‡Àπ◊Õ®“°¬“

°≈ÿà¡ statins ·≈â« ¬—ß¡’¬“™π‘¥Õ◊Ëπ∑’Ë‡ªìπ substrates

·≈– inhibitors ¢Õß influx ·≈– efflux transporters

∑’ËÀ“°„™â√à«¡°—∫¬“°≈ÿà¡ statins ·≈â« Õ“®∑”„Àâ‡°‘¥

ªØ‘°‘√‘¬“√–À«à“ß¬“°—∫¬“°≈ÿà¡ statins ·≈–¡’º≈µàÕ

√–¥—∫¬“ statins „π‡≈◊Õ¥‰¥â

● °“√‡ª≈’Ë¬π ¿“æ¬“ ·≈–°“√°”®—¥¬“:

°√–∫«π°“√‡ª≈’Ë¬π ¿“æ¬“Õ“»—¬‡Õπ‰´¡å CYP

‡ªìπ à«π„À≠à ·µà¡’¬“ statins ∫“ß™π‘¥∑’Ë‡ª≈’Ë¬π

 ¿“æ‚¥¬Õ“»—¬°√–∫«π°“√ glucuronidation ¥â«¬

‡Õπ‰´¡å uridine diphosphate- glucuronosyl

transferase (UDP-GT À√◊Õ UGT) ∑—Èßπ’È ¬“ statins

·µà≈–™π‘¥¡’§«“¡·µ°µà“ß°—π„π°√–∫«π°“√‡ª≈’Ë¬π

 ¿“æ¬“ (µ“√“ß∑’Ë 2) ¥—ßπ’È

Atorvastatin ∂Ÿ°‡ª≈’Ë¬π ¿“æ‰¥â‡ªìπ

∑—Èß active ·≈– inactive metabolites ‚¥¬ CYP ∑’Ë

¡’∫∑∫“∑„π°“√‡ª≈’Ë¬π ¿“æ¬“ §◊Õ CYP3A4 ‚¥¬

®–‡ª≈’Ë¬π¬“„Àâ‰¥â‡ªìπ active metabolites ®“°π—Èπ

active metabolites ®–∂Ÿ° glucuronidation ¥â«¬

‡Õπ‰´¡å UGT1A1 ·≈– 1A3 °àÕπ∂Ÿ°¢—∫ÕÕ°∑“ß

πÈ”¥’

√Ÿª∑’Ë 5  Influx ·≈– efflux transporters „π‡π◊ÈÕ‡¬◊ËÕ™π‘¥µà“ßÊ11
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                              Absorption                     Distribution Metabolism             Excretion

Bioavailability T
max

Protein binding Lipophilicity, Major
Prodrug

Active Renal T
1/2

(%) (h) (%) Log P CYP450 metabolites excretion (%) (h)

Atorvastatin 14 1-2 >98 4.1 CYP3A4 No Yes <2 14
Fluvastatin 24 <1 98 3.24 CYP2C9 No No 5 3
Lovastatin <5 2-4 >95 4.3 CYP3A4 Yes Yes 10 2-3
Pitavastatin 43-51 1 99 1.5 UGT No No 15 12
Pravastatin 17 1-1.5 50 -0.2 Non-CYP No No 20 1.8
Rosuvastatin 20 3-5 88 -0.3 CYP2C9 No Minimal 10 19
Simvastatin <5 4 95 4.7 CYP3A4 Yes Yes 13 2

µ“√“ß∑’Ë 2  §ÿ≥ ¡∫—µ‘∑“ß‡¿ —™®≈π»“ µ√å¢Õß¬“°≈ÿà¡ statins14

¬“ √“¬ß“πÕ“°“√‰¡àæ÷ßª√– ß§å

Simvastatin Myalgia/myopathy <10% (39 √“¬ß“π), polymyositis 1 √“¬ß“π, rhabdomyolysis 86 √“¬ß“π
Fluvastatin Myalgia/myopathy 5% (4 √“¬ß“π), rhabdomyolysis 13 √“¬ß“π
Atorvastatin Muscle spasm, myalgia/myopathy 3-8% (32 √“¬ß“π), pain in extremities 6%, rhabdomyolysis

34 √“¬ß“π
Lovastatin Myalgia/myopathy <10% (6 √“¬ß“π), rhabdomyolysis 41 √“¬ß“π
Pitavastatin Muscle spasm, myalgia/myopathy 2-3% (5 √“¬ß“π), pain in extremities <2%, rhabdomyolysis

34 √“¬ß“π
Pravastatin Myalgia/myopathy 2-3% (11 √“¬ß“π), polymyositis 1 √“¬ß“π, rhabdomyolysis 24 √“¬ß“π
Rosuvastatin Myalgia/myopathy 3% (18 √“¬ß“π), rhabdomyolysis 16 √“¬ß“π

µ“√“ß∑’Ë 3  √“¬ß“πÕ“°“√‰¡àæ÷ßª√– ß§åµàÕ√–∫∫°≈â“¡‡π◊ÈÕ®“°¬“°≈ÿà¡ statins15

Fluvastatin ∂Ÿ°‡ª≈’Ë¬π ¿“æ‚¥¬Õ“»—¬

‡Õπ‰´¡å CYP2C9 ‡ªìπÀ≈—° ‚¥¬ CYP3A4, CYP2C8

¡’∫∑∫“∑√Õß≈ß¡“ ·≈–‰¡àæ∫¢âÕ¡Ÿ≈¢Õß°“√‡ª≈’Ë¬π

 ¿“æ¬“ºà“π UGT enzyme

Lovastatin ‡ª≈’Ë¬π ¿“æ‚¥¬ CYP3A4

‡ªìπÀ≈—° ‰¥â‡ªìπ active metabolites

Pitavastatin ∂Ÿ°‡ª≈’Ë¬π ¿“æ‚¥¬°√–∫«π

°“√ glucuronidation ‡ªìπÀ≈—° ¢≥–∑’Ë∂Ÿ°‡ª≈’Ë¬π

 ¿“æ‚¥¬‡Õπ‰´¡å CYP2C9 ‡æ’¬ß‡≈Á°πâÕ¬  à«π

°≈‰°À≈—°„π°“√°”®—¥¬“ §◊Õ °“√¢—∫ÕÕ°∑“ßπÈ”¥’

Pravastatin ‡ªìπ¬“∑’Ë∂Ÿ°°”®—¥∑“ß‰µ Ÿß

 ÿ¥„π°≈ÿà¡ statins  à«π°“√°”®—¥¬“∑“ßµ—∫®–Õ“»—¬

°“√¢—∫ÕÕ°∑“ßπÈ”¥’‡ªìπÀ≈—° ‚¥¬æ∫«à“ ¡’ª√‘¡“≥¬“

‡æ’¬ß à«ππâÕ¬∑’Ë∂Ÿ°‡ª≈’Ë¬π ¿“æ‚¥¬‡Õπ‰´¡å CYP

¢≥–∑’Ë‰¡àæ∫¢âÕ¡Ÿ≈¢Õß°“√‡ª≈’Ë¬π ¿“æ¬“ºà“π UGT

enzyme

Rosuvastatin  à«ππâÕ¬∂Ÿ°‡ª≈’Ë¬π ¿“æ

‚¥¬ CYP2C9 ·µà®–∂Ÿ°¢—∫ÕÕ°∑“ßπÈ”¥’‡ªìπÀ≈—°

Simvastatin ‡ªìπ prodrug ∂Ÿ°‡ª≈’Ë¬π

 ¿“æ∑’Ëµ—∫‰¥â∑—Èß active ·≈– inactive metabo-

lites °“√‡ª≈’Ë¬π ¿“æ¢Õß simvastatin Õ“»—¬∑—Èß

‡Õπ‰´¡å CYP3A4 ‡ªìπ°√–∫«π°“√À≈—° ·≈– glu-

curonidation ‚¥¬‡Õπ‰´¡å UGT1A1 ·≈– UGT1A3

‚¥¬Õÿ∫—µ‘°“√≥å°“√‡°‘¥ SAMs ®“°¬“°≈ÿà¡

statins ·µà≈–™π‘¥¡’§«“¡·µ°µà“ß°—π¥—ß √ÿª„π

µ“√“ß∑’Ë 3 ÷́Ëß§”Õ∏‘∫“¬ª√–°“√Àπ÷Ëß∑’Ë∑”„Àâ¬“·µà≈–
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¬“∑’Ë„™â√à«¡ Caution/Avoid/Contraindication ¢π“¥¬“ Ÿß ÿ¥∑’Ë·π–π”

Amiodarone Simvastatin 20 mg
Lovastatin 40 mg

Azole antifungals Simvastatin Atorvastatin 20 mg (itraconazole)
Lovastatin Fluvastatin 20 mg twice daily (fluconazole)

Macrolides Simvastatin Atorvastatin 20 mg (clarithromycin)
Lovastatin Pravastatin 40 mg (clarithromycin)

Pitavastatin 1 mg (erythromycin)
Amlodipine Simvastatin 20 mg
Colchicine Caution: lovastatin, simvastatin, fluvastatin,

   pitavastatin, pravastatin
Cyclosporin Contraindication: simvastatin, pitavastatin Pravastatin 20 mg

Avoid: lovastatin, atorvastatin Rosuvastatin 5 mg
Diltiazem Simvastatin 10 mg

Lovastatin 20 mg
Gemfibrozil Contraindication: Simvastatin Rosuvastatin 10 mg

Avoid: lovastatin, pravastatin, pitavastatin,
   atorvastatin, fluvastatin

Protease inhibitors Contraindication: simvastatin, lovastatin Atorvastatin 20 mg (saquinavir/ritonavir,
Reduce dose: rosuvastatin    darunavir/ritonavir, fosamprenavir,
Avoid: tipranavir and ritonavir with    fosamprenavir/ritonavir)
   atorvastatin Atorvastatin 40 mg (nelfinavir)

Rosuvastatin 10 mg (lopinavir/ritonavir,
   atazanavir/ritonavir)

Rifampicin Coadminister at same time with atorvastatin Piravastatin 2 mg
Verapamil Simvastatin 10 mg Lovastatin 20 mg

µ“√“ß∑’Ë 4  §”·π–π”°“√„™â¬“°≈ÿà¡ statins √à«¡°—∫¬“™π‘¥Õ◊Ëπ ·≈–¢π“¥¬“ Ÿß ÿ¥∑’Ë·π–π”„Àâ„™â 14

™π‘¥„π°≈ÿà¡ statins ¡’√“¬ß“π°“√‡°‘¥ SAMs

·µ°µà“ß°—π‡°‘¥®“°§ÿ≥ ¡∫—µ‘™Õ∫‰¢¡—π¢Õß¬“·µà≈–

™π‘¥ °≈à“«§◊Õ ¬“ statins ∑’Ë¡’§ÿ≥ ¡∫—µ‘™Õ∫‰¢¡—π

À√◊Õ≈–≈“¬„π‰¢¡—π‰¥â¥’ ‰¥â·°à atorvastatin, fluva-

statin, lovastatin, pitavastatin ·≈– simvastatin

®– “¡“√∂ºà“π‡¢â“‰ª„π‡´≈≈åÕ◊ËππÕ°‡Àπ◊Õ®“°‡´≈≈å

µ—∫‰¥â ‚¥¬‡©æ“–‡´≈≈å°≈â“¡‡π◊ÈÕ ÷́Ëß¡’ mevalonate

pathway ‡™àπ°—π‡æ◊ËÕ„™â„π°√–∫«π°“√‡®√‘≠¢Õß‡´≈≈å

∑”„Àâ¡’‚Õ°“ ‡°‘¥ SAMs ‰¥â¡“°°«à“¬“ statins ™π‘¥

∑’Ë¡’§ÿ≥ ¡∫—µ‘™Õ∫πÈ”À√◊Õ≈–≈“¬„ππÈ”‰¥â¥’ ÷́Ëß‰¥â·°à

pravastatin ·≈– rosuvastatin

°“√‡°‘¥ªØ‘°‘√‘¬“√–À«à“ß¬“¢Õß¬“°≈ÿà¡ statins

Õ’°ªí®®—¬Àπ÷Ëß∑’ËÕ“®¡’º≈µàÕ°“√‡°‘¥ SAMs

§◊Õ °“√‡°‘¥ªØ‘°‘√‘¬“√–À«à“ß¬“¢Õß¬“°≈ÿà¡ statins

°—∫¬“Õ◊Ëπ ´÷Ëß°“√‡°‘¥ªØ‘°‘√‘¬“√–À«à“ß¬“¥—ß°≈à“«π’È

¡’§«“¡´—∫´âÕπ ‡æ√“–Õ“®‡°‘¥‰¥â®“°À≈“¬°≈‰°

„πªí®®ÿ∫—π®÷ß¡’§”·π–π”‡°’Ë¬«°—∫°“√ª√—∫

¢π“¥°“√„™â¬“°≈ÿà¡ statins „π°√≥’∑’Ë¡’°“√„™â√à«¡

°—∫¬“™π‘¥Õ◊Ëπ¥—ß √ÿª„πµ“√“ß∑’Ë 4 √«¡∂÷ß‰¥â¡’

·π«∑“ß°“√¥Ÿ·≈√—°…“Õ“°“√º‘¥ª°µ‘∑“ß°≈â“¡‡π◊ÈÕ

®“°°“√„™â¬“°≈ÿà¡ statins ¥—ß· ¥ß„πµ“√“ß∑’Ë 5 ·≈–

√Ÿª∑’Ë 6
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        Õ“°“√                  Biomarker                          ·π«∑“ß°“√®—¥°“√

ºŸâªÉ«¬ ‰¡à¡’ Õ“°“√ CK  Ÿß°«à“§à“ª°µ‘ ·µà‰¡à‡°‘π 4 ‡∑à“ √–¥—∫ CK ∑’Ë Ÿß¢÷Èπ Õ“®¡’§«“¡‡°’Ë¬«¢âÕß°—∫°“√„™â¬“
ª«¥°≈â“¡‡π◊ÈÕ ¢Õß§à“ ULN æ‘®“√≥“À“ “‡ÀµÿÕ◊Ëπ∑’ËÕ“®‡ªìπ‰ª‰¥â ‡™àπ °“√µ√«® thyroid

(CK > ULN, <4 x ULN) function, °“√ÕÕ°°”≈—ß°“¬

CK  Ÿß‡°‘π 4 ‡∑à“¢Õß§à“ ULN ¬—ß‰¡à¡’§”·π–π”∑’Ë‡©æ“–‡®“–®ß°—∫ºŸâªÉ«¬°≈ÿà¡π’È ‡π◊ËÕß®“°ºŸâªÉ«¬
(CK > 4 x ULN) °≈ÿà¡π’È¡—°‡ªìπ°≈ÿà¡∑’Ëæ∫„π°“√»÷°…“∑“ß§≈‘π‘°∑’Ë¡’°“√µ√«®«—¥

√–¥—∫ CK ‡ªìπª√–®”

ºŸâªÉ«¬ ¡’ Õ“°“√ √–¥—∫ CK ª°µ‘ CVD risk µË”

ª«¥°≈â“¡‡π◊ÈÕ CK  Ÿß°«à“ ULN ·µà‰¡à‡°‘π 4 ‡∑à“ ª√–‡¡‘π§«“¡®”‡ªìπ¢Õß°“√„™â¬“°≈ÿà¡ statins
¢Õß§à“ ULN æ‘®“√≥“ª√—∫ risk factors Õ◊Ëπ√à«¡¥â«¬ ‡™àπ À¬ÿ¥ Ÿ∫∫ÿÀ√’Ë

(CK < 4 x ULN) §«∫§ÿ¡§«“¡¥—π‚≈À‘µ
CVD risk  Ÿß

™—ËßπÈ”Àπ—°√–À«à“ßª√–‚¬™πå·≈–§«“¡‡ ’Ë¬ß∑’ËÕ“®‡°‘¥¢÷Èπ
°√≥’æ‘®“√≥“À¬ÿ¥¬“ ‡¡◊ËÕ®–„Àâ¬“Õ’°§√—Èß Õ“®‡√‘Ë¡®“°°“√„™â

¬“ statins µ—«Õ◊ËπÀ√◊Õæ‘®“√≥“¬“≈¥‰¢¡—π°≈ÿà¡Õ◊Ëπ·∑π

Mild elevated CK CVD risk µË”

CK  Ÿß¡“°°«à“ 4 ‡∑à“¢Õß§à“ ·µà‰¡à À¬ÿ¥°“√„™â¬“°≈ÿà¡ statins ·≈–ª√–‡¡‘π§«“¡®”‡ªìπ¢Õß°“√„™â
‡°‘π 10 ‡∑à“ ¢Õß§à“ ULN ¬“°≈ÿà¡ statins Õ’°§√—Èß À“°®”‡ªìπµâÕß„™â¬“°≈ÿà¡ statins „Àâ

(CK >4 x ULN, <10 x ULN) æ‘®“√≥“„™â¬“ statins µ—«Õ◊Ëπ„π¢π“¥µË” ·≈–µ‘¥µ“¡√–¥—∫ CK
CVD risk  Ÿß

„Àâ„™â¬“µàÕ‡π◊ËÕß √à«¡°—∫µ‘¥µ“¡√–¥—∫ CK

Moderate elevated CK À“°æ∫«à“ °“√∑’Ë CK  Ÿß¢÷Èπ‰¡à‰¥â‡°‘¥®“° “‡ÀµÿÕ◊Ëπ ‡™àπ
CK  Ÿß¡“°°«à“ 10 ‡∑à“¢Õß§à“ ULN °“√ÕÕ°°”≈—ß°“¬ „ÀâÀ¬ÿ¥°“√„™â¬“°≈ÿà¡ statins √à«¡°—∫
(CK > 10 x ULN) µ‘¥µ“¡√–¥—∫ CK ‡π◊ËÕß®“°‡ ’Ë¬ßµàÕ°“√‡°‘¥ rhabdomyolysis

À“° CK ¬—ß§ß Ÿß¢÷ÈπÕ¬à“ßµàÕ‡π◊ËÕß Õ“®‡°‘¥®“°°“√¡’‚√§Õ◊Ëπ
√à«¡¥â«¬ ‡™àπ hypothyroidism, metabolic muscle
disorder §«√æ‘®“√≥“ àßµàÕ·æ∑¬å‡©æ“–∑“ß

À“° CK °≈—∫ Ÿà√–¥—∫ª°µ‘ æ‘®“√≥“„™â¬“ statins µ—«Õ◊Ëπ
‚¥¬‡√‘Ë¡„π¢π“¥µË”√à«¡°—∫µ‘¥µ“¡Õ“°“√·≈–√–¥—∫ CK

°√≥’∑’ËÕ“°“√· ¥ß·≈–º≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ π—∫ πÿπ
«à“ ºŸâªÉ«¬‡°‘¥¿“«– rhabdomyolysis ‰¡à·π–π”„Àâ°≈—∫‰ª„™â
¬“°≈ÿà¡ statins Õ’°

High elevated CK ª√–‡¡‘π·≈–µ‘¥µ“¡§«“¡‡ ’¬À“¬µàÕ‰µ ‡™àπ °“√ àßµ√«®
CK  Ÿß¡“°°«à“ 40 ‡∑à“¢Õß§à“ ULN urinalysis, serum creatinine level √à«¡°—∫„Àâ “√πÈ”
(CK > 40 x ULN) ∑¥·∑π

CK: creatine kinase, ULN: upper limit of the normal range, CVD risk: ºŸâªÉ«¬∑’Ë‡ªìπ CVD, DM

µ“√“ß∑’Ë 5  ·π«∑“ß°“√¥Ÿ·≈√—°…“Õ“°“√º‘¥ª°µ‘¢Õß°≈â“¡‡π◊ÈÕ®“°°“√„™â¬“°≈ÿà¡ statins1
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√Ÿª∑’Ë 6 ·π«∑“ß°“√µ‘¥µ“¡·≈–¥Ÿ·≈ºŸâªÉ«¬À≈—ß®“°‡°‘¥Õ“°“√º‘¥ª°µ‘®“°°≈â“¡‡π◊ÈÕ®“°¬“°≈ÿà¡ statins1

∫∑ √ÿª

Õ“°“√‰¡àæ÷ßª√– ß§åµàÕ√–∫∫°≈â“¡‡π◊ÈÕ®“°

°“√„™â¬“°≈ÿà¡ statins ‡°‘¥®“°°≈‰°À≈“¬Õ¬à“ß ∑—Èß

∑’Ë —¡æ—π∏å°—∫ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“¢Õß¬“ºà“π°“√

¬—∫¬—Èß‡Õπ‰´¡å HMG-CoA reductase √«¡∂÷ß°≈‰°

Õ◊ËπÊ ∑’Ë‡°’Ë¬«°—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß “√„π°≈ÿà¡

isoprenoids ÷́Ëß‡ªìπº≈‘µ¿—≥±å ÿ¥∑â“¬¢Õß meva-

lonate pathway πÕ°®“°π’È  °≈‰°„π°“√‡°‘¥

SAMs ¬—ßÕ“®‡°‘¥®“°§«“¡·ª√º—π∑“ßæ—π∏ÿ°√√¡

¢Õß SLCO1B1, CYP ·≈– ABC transporters √«¡

∂÷ß°≈‰°ºà“π√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬°—∫°“√ √â“ß

autoantibody µàÕ HMG-CoA reductase „π

ºŸâªÉ«¬∑’Ë¡’Õ—≈≈’≈ DRB1*11:01 ∫π HLA class II

‰¥âÕ’°¥â«¬ ‚¥¬¬“·µà≈–™π‘¥„π°≈ÿà¡ statins ®–¡’

Õÿ∫—µ‘°“√≥å°“√‡°‘¥ SAMs ·µ°µà“ß°—π ´÷Ëß®–¢÷Èπ

Õ¬Ÿà°—∫§ÿ≥ ¡∫—µ‘∑“ß‡¿ —™®≈π»“ µ√å¢Õß¬“·µà≈–

™π‘¥ √«¡∂÷ß§«“¡ “¡“√∂„π°“√≈–≈“¬‰¢¡—π¢Õß¬“

√à«¡¥â«¬

‡Õ° “√Õâ“ßÕ‘ß
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®ß‡≈◊Õ°§”µÕ∫∑’Ë∂Ÿ°µâÕß‡æ’¬ß¢âÕ‡¥’¬«

1. ¢âÕ§«“¡„¥µàÕ‰ªπ’È∂Ÿ°µâÕß

°. Rhabdomyolysis ‡ªìπ severe myonecrosis

√à«¡°—∫¿“«–‰µ«“¬‡©’¬∫æ≈—π

¢. Myopathy §◊Õ ¿“«–∑’Ë¡’°“√ÕàÕπ·√ß¢Õß

°≈â“¡‡π◊ÈÕ·≈–¡’°“√Õ—°‡ ∫¢Õß°≈â“¡‡π◊ÈÕ√à«¡

¥â«¬

§. Myalgia §◊Õ Õ“°“√∑’ËºŸâªÉ«¬¡’§«“¡√Ÿâ ÷°ª«¥

°≈â“¡‡π◊ÈÕ√à«¡°—∫æ∫°“√‡æ‘Ë¡¢÷Èπ¢Õß‡Õπ‰´¡å

creatine kinase

ß. Myonecrosis ‡ªìπ¿“«–∑’Ë¡’°“√ ≈“¬¢Õß

°≈â“¡‡π◊ÈÕ ·∫àß√–¥—∫§«“¡√ÿπ·√ßµ“¡°“√‡æ‘Ë¡

¢÷Èπ¢Õß‡Õπ‰´¡å creatine kinase

2. ‡°’Ë¬«°—∫°≈‰°°“√‡°‘¥Õ“°“√º‘¥ª°µ‘∑“ß°≈â“¡‡π◊ÈÕ

®“°¬“°≈ÿà¡ statins ¢âÕ„¥°≈à“« ‰¡à∂Ÿ°µâÕß

°. °“√À¥µ—«¢Õß°≈â“¡‡π◊ÈÕ‡ªìπ°√–∫«π°“√∑’Ë

Õ“»—¬æ≈—ßß“π®“°°“√ ≈“¬ ATP

¢. Õ“°“√º‘¥ª°µ‘∑“ß°≈â“¡‡π◊ÈÕ®“°¬“°≈ÿà¡

statins ‡°‘¥®“°°“√¬—∫¬—Èß‡Õπ‰´¡å HMG-

CoA reductase ∑’Ë myocyte

§. °“√≈¥≈ß¢Õß ubiquinone ¡’º≈µàÕ respira-

tory chain „π mitochondria ´÷Ëß∑”„Àâ‡°‘¥

°“√ √â“ßæ≈—ßß“π¿“¬„π‡´≈≈å¡“°¢÷Èπ

ß. °“√¬—∫¬—Èß°“√ √â“ß mevalonic acid  àßº≈

„Àâ‡°‘¥°“√≈¥≈ß¢Õß°“√ √â“ß protein preny-

lation ∑’Ëπ”‰ª„™â„π°“√ √â“ß cell membrane

·∫∫∑¥ Õ∫∫∑§«“¡°“√»÷°…“µàÕ‡π◊ËÕß

3. ¢âÕ„¥°≈à“«∂Ÿ°µâÕß‡°’Ë¬«°—∫Õ“°“√‰¡àæ÷ßª√– ß§å

µàÕ√–∫∫°≈â“¡‡π◊ÈÕ®“°¬“°≈ÿà¡ statins

°. ºŸâªÉ«¬∑ÿ°√“¬§«√‰¥â√—∫°“√µ√«®µ‘¥µ“¡

‡Õπ‰´¡å creatine kinase ‡ªìπª√–®”

¢. ªí®®—¬‡ ’Ë¬ß¢Õß°“√‡°‘¥Õ“°“√º‘¥ª°µ‘∑“ß

°≈â“¡‡π◊ÈÕ®“° statins ‰¡à —¡æ—π∏å°—∫°“√¡’

gene variation

§. §à“ serum creatine kinase ®–µ√«®æ∫

 Ÿß ÿ¥∑—π∑’∑’Ë‡°‘¥¿“«– rhabdomyolysis ·≈–

®–≈¥≈ßÕ¬à“ß√«¥‡√Á« ®÷ß‰¡à¡’§«“¡®”‡ªìπµâÕß

µ‘¥µ“¡√–¥—∫ serum creatine kinase µàÕ‡π◊ËÕß

ß. ¿“«–‰µ«“¬‡©’¬∫æ≈—π∑’Ë‡ªìπ¿“«–·∑√° ấÕπ

®“°°“√ ≈“¬°≈â“¡‡π◊ÈÕ‡°‘¥®“°°“√ – ¡

¢Õß myoglobin „π‡≈◊Õ¥®π∑”„Àâ‡°‘¥ myo-

globinuria √à«¡°—∫°“√‡°‘¥ volume deple-

tion ·≈–∑”„Àâ‡°‘¥ renal vasoconstriction

4. ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§ÿ≥ ¡∫—µ‘∑“ß‡¿ —™®≈π»“ µ√å

√–À«à“ß¬“ atorvastatin ·≈– rosuvastatin ¢âÕ„¥

°≈à“«∂Ÿ°µâÕß

°. ¬“∑—Èß Õß™π‘¥‡ªìπ substrate ¢Õß P-glyco-

protein

¢. ¬“∑—Èß Õß™π‘¥∂Ÿ°‡¡·∑∫Õ≈‘́ ÷¡∑’Ëµ—∫‚¥¬‡Õπ‰´¡å

CYP3A4 ‡ªìπÀ≈—°

§. atorvastatin ¡’§à“§√÷Ëß™’«‘µ —Èπ ¢≥–∑’Ë rosu-

vastatin ¡’§à“§√÷Ëß™’«‘µ¬“«

ß. atorvastatin ¡’§ÿ≥ ¡∫—µ‘ lipophilicity ¢≥–

∑’Ë rosuvastatin ¡’§ÿ≥ ¡∫—µ‘ hydrophilicity
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5. ¢âÕ„¥ ‰¡à∂Ÿ°µâÕß ‡°’Ë¬«°—∫¢âÕ¡Ÿ≈¢Õß¬“ simvastatin

°. ¡’§à“§√÷Ëß™’«‘µ —Èπ

¢. ¡’§ÿ≥ ¡∫—µ‘‡ªìπ lipophilicity

§. ‡ªìπ substrate ¢Õß P-glycoprotein

ß. ∂Ÿ°‡ª≈’Ë¬π ¿“æ∑’Ëµ—∫‚¥¬‡Õπ‰´¡å UGT ‡ªìπ

À≈—°

6. ¬“™π‘¥„¥µàÕ‰ªπ’È ‰¡à¡’º≈ ‡ª≈’Ë¬π·ª≈ß√–¥—∫¬“

simvastatin „π‡≈◊Õ¥

°. Amlodipine

¢. Colchicine

§. Enalapril

ß. Lopinavir/ritonavir

7. ¢âÕ„¥°≈à“«∂Ÿ°µâÕß‡°’Ë¬«°—∫°“√„™â¬“ rosuvastatin

√à«¡°—∫¬“Õ◊ËπÕ¬à“ßª≈Õ¥¿—¬ ‚¥¬∑’Ë®–∑”„Àâ‚Õ°“ 

‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å∑’Ë√ÿπ·√ß¢Õß°≈â“¡‡π◊ÈÕπâÕ¬

°.  “¡“√∂„™â√à«¡°—∫¬“ gemfibrozil ‰¥â‚¥¬‰¡à

µâÕßª√—∫¢π“¥¬“

¢. ‡¡◊ËÕ„™â√à«¡°—∫¬“ amlodipine §«√„™â rosu-

vastatin ‰¡à‡°‘π 10 ¡‘≈≈‘°√—¡µàÕ«—π

§. ‡¡◊ËÕ„™â√à«¡°—∫¬“ amiodarone §«√„™â¬“

rosuvastatin ‰¡à‡°‘π 10 ¡‘≈≈‘°√—¡µàÕ«—π

ß. ‡¡◊ËÕ„™â√à«¡°—∫¬“ lopinavir/ritonavir §«√„™â

rosuvastatin ‰¡à‡°‘π 10 ¡‘≈≈‘°√—¡µàÕ«—π

8. °≈‰°°“√‡°‘¥ªØ‘°‘√‘¬“√–À«à“ß¬“ amiodarone

·≈– lovastatin Õ“®‡°‘¥¢÷Èπ®“°¢âÕ„¥

°. Amiodarone ‡æ‘Ë¡°“√¥Ÿ¥´÷¡¬“ lovastatin

¢. Amiodarone ≈¥°“√¢—∫ÕÕ°¢Õß¬“ lovastatin

∑“ß‰µ

§. Amiodarone √∫°«π°√–∫«π°“√‡ª≈’Ë¬π

 ¿“æ¬“ lovastatin

ß. Amiodarone √∫°«π°“√°√–®“¬¢Õß¬“

lovastatin ‰ª¬—ß fat tissue

9. ¢âÕ„¥∂Ÿ°µâÕß‡°’Ë¬«°—∫°“√‡°‘¥ªØ‘°‘√‘¬“√–À«à“ß¬“

¢Õß statins

°. Statins ∑ÿ°™π‘¥Àâ“¡„™â√à«¡°—∫¬“ gemfibrozil

¢. °“√„™â colchicine √à«¡°—∫¬“°≈ÿà¡ statins ®—¥

‡ªìπ contraindication

§. Statins ∑ÿ°™π‘¥®–µâÕßª√—∫¢π“¥¬“‡¡◊ËÕ„™â

√à«¡°—∫ macrolide antibiotics

ß. ‡¡◊ËÕ„™â¬“ simvastatin √à«¡°—∫ amiodarone

·π–π”„Àâ„™â simvastatin ‰¡à‡°‘π 20 ¡‘≈≈‘-

°√—¡µàÕ«—π

10. ¢âÕ„¥ ‰¡à∂Ÿ°µâÕß ‡°’Ë¬«°—∫°“√®—¥°“√Õ“°“√‰¡àæ÷ß

ª√– ß§å¢Õß°≈â“¡‡π◊ÈÕ®“°¬“°≈ÿà¡ statins

°. ºŸâªÉ«¬∑’Ë¡’Õ“°“√ª«¥°≈â“¡‡π◊ÈÕ √–¥—∫ CK

ª°µ‘ ·≈– CVD risk  Ÿß À“°®”‡ªìπµâÕß‰¥â

√—∫¬“°≈ÿà¡ statins Õ’°§√—ÈßÀ≈—ß®“°À¬ÿ¥¬“ „Àâ

æ‘®“√≥“„™â¬“ statins µ—«Õ◊Ëπ

¢. ºŸâªÉ«¬∑’Ë¡’Õ“°“√ª«¥°≈â“¡‡π◊ÈÕ √à«¡°—∫ mild

elevated CK ·≈– CVD risk  Ÿß „ÀâÀ¬ÿ¥

„™â¬“°≈ÿà¡ statins ·≈–ª√–‡¡‘π§«“¡®”‡ªìπ

¢Õß°“√„™â¬“Õ’°§√—Èß

§. ºŸâªÉ«¬∑’Ë¡’Õ“°“√ª«¥°≈â“¡‡π◊ÈÕ √à«¡°—∫ mo-

derate elevated CK „ÀâÀ¬ÿ¥„™â¬“°≈ÿà¡ statins

√à«¡°—∫µ‘¥µ“¡√–¥—∫ CK Õ¬à“ßµàÕ‡π◊ËÕß

ß. ºŸâªÉ«¬∑’Ë¡’Õ“°“√ª«¥°≈â“¡‡π◊ÈÕ √à«¡°—∫ high

elevated CK „ÀâÀ¬ÿ¥„™â¬“°≈ÿà¡ statins √à«¡

°—∫„Àâ “√πÈ”∑¥·∑π ·≈– àßµ√«® urinalysis,

serum creatinine level
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11. ¢âÕ„¥‡ªìπ°“√®—¥°“√∑’Ë‡À¡“– ¡∑’Ë ÿ¥‡°’Ë¬«°—∫°“√

„™â¬“°≈ÿà¡ statins ‡æ◊ËÕªÑÕß°—π°“√‡°‘¥Õ“°“√‰¡à

æ÷ßª√– ß§åµàÕ°≈â“¡‡π◊ÈÕ

°. §«√µ√«®§—¥°√Õß polymorphism ¢Õß¬’π

SCLO1B1 °àÕπ‡√‘Ë¡¬“

¢. ºŸâªÉ«¬∑ÿ°√“¬§«√‰¥â√—∫°“√µ√«® thyroid

function °àÕπ„™â¬“ statins

§. ºŸâ ŸßÕ“¬ÿ §«√‰¥â√—∫°“√µ√«® creatine kinase

°àÕπ‡√‘Ë¡„™â¬“ ·≈–µ‘¥µ“¡µàÕ‡ªìπª√–®”

ß. °√≥’ ß —¬ rhabdomyolysis „ÀâÀ¬ÿ¥¬“ 2-4

 —ª¥“Àå °àÕπª√–‡¡‘π§«“¡®”‡ªìπ¢Õß°“√„™â

¬“Õ’°§√—Èß ·≈–À“°®”‡ªìπµâÕß„™â §«√‡√‘Ë¡„™â¬“

™π‘¥‡¥‘¡„π¢π“¥µË”

12. ™“¬Õ“¬ÿ 55 ªï ¡’‚√§ª√–®”µ—« §◊Õ ‡∫“À«“π ·≈–

‰¢¡—π„π‡≈◊Õ¥ Ÿß ‰¥â√—∫¬“ metformin 500 mg

1x2 pc ·≈– simvastatin 20 mg 1xhs «—ππ’È

‰¥â√—∫°“√«‘π‘®©—¬‡ªìπ§«“¡¥—π‚≈À‘µ Ÿß °“√√—°…“

§«“¡¥—π‚≈À‘µ Ÿß„π¢âÕ„¥∑’Ë‡À¡“– ¡∑’Ë ÿ¥ ”À√—∫

ºŸâªÉ«¬√“¬π’È

°. Atenolol √à«¡°—∫ simvastatin „π¢π“¥‡¥‘¡

¢. Enalapril 5 mg 1x1 √à«¡°—∫ simvastatin

„π¢π“¥‡¥‘¡

§. Amlodipine 5 mg 1x1 √à«¡°—∫‡æ‘Ë¡¢π“¥

simvastatin ‡ªìπ 40 mg/day

ß. Furosemide 40 mg 1/2x1 √à«¡°—∫≈¥¢π“¥

¬“ simvastatin ‡À≈◊Õ 10 ¡‘≈≈‘°√—¡µàÕ«—π

13. ºŸâªÉ«¬√“¬„¥¡’·π«‚πâ¡∑’Ë®–‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å

µàÕ°≈â“¡‡π◊ÈÕ®“°¬“°≈ÿà¡ statins πâÕ¬∑’Ë ÿ¥ (°√≥’

∑’Ë‰¥â√—∫¬“ statins ™π‘¥‡¥’¬«°—π ¢π“¥‡∑à“°—π)

°. À≠‘ßÕ“¬ÿ 50 ªï ¡’‚√§ª√–®”µ—«‡ªìπ‡∫“À«“π

¢. À≠‘ßÕ“¬ÿ 65 ªï ¡’¥—™π’¡«≈°“¬‡∑à“°—∫ 15.20

kg/m2

§. ™“¬Õ“¬ÿ 44 ªï ¡’‚√§ª√–®”µ—«‡ªìπ chronic

alcohol use disorder

ß. ™“¬Õ“¬ÿ 60 ªï ¡’ª√–«—µ‘ª«¥°≈â“¡‡π◊ÈÕ¢≥–

‰¥â√—∫¬“ simvastatin 40 ¡‘≈≈‘°√—¡µàÕ«—π

14. ™“¬Õ“¬ÿ 65 ªï ‚√§ª√–®”µ—« myocardial in-

farction, T2DM, hypertension √—∫ª√–∑“π¬“

§◊Õ aspirin 81 mg 1x1, simvastatin 40 mg

1xhs, enalapril 5 mg 1x2, omeprazole 20 mg

1x1, metformin 500 mg 1x2, glipizide 5 mg

1x2 «—ππ’È¡“‚√ßæ¬“∫“≈¥â«¬Õ“°“√°≈â“¡‡π◊ÈÕ¢“

ÕàÕπ·√ß 2 ¢â“ß √à«¡°—∫¡’ªí  “«–‡ª≈’Ë¬π ’‡ªìπ

 ’πÈ”µ“≈‡¢â¡ º≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ æ∫

CPK 11,250 mg/dL, urobilinogen 3+ ¢âÕ„¥

µàÕ‰ªπ’È‡ªìπ°“√®—¥°“√∑’Ë‡À¡“– ¡∑’Ë ÿ¥„πºŸâªÉ«¬

√“¬π’È

°. À¬ÿ¥¬“∑ÿ°™π‘¥ √à«¡°—∫„Àâ “√πÈ”∑¥·∑π

¢. À¬ÿ¥¬“ simvastatin √à«¡°—∫„Àâ “√πÈ”∑¥·∑π

§. §«√ àßµ√«®°“√∑”ß“π¢Õß thyroid °àÕπ

æ‘®“√≥“°“√√—°…“Õ◊Ëπ„¥

ß. À¬ÿ¥¬“ simvastatin √à«¡°—∫„Àâ “√πÈ”

∑¥·∑π ·≈–µ√«® electrolyte ·≈– BUN/

Cr ‡æ‘Ë¡‡µ‘¡
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15. À≠‘ßÕ“¬ÿ 50 ªï ‡¢â“√—∫°“√√—°…“„π‚√ßæ¬“∫“≈

¥â«¬¿“«– simvastatin-induced rhabdo-

myolysis ®“°π—Èπ 2  —ª¥“Àå¡“æ∫·æ∑¬åµ“¡

π—¥ ¢âÕ„¥∂Ÿ°µâÕß‡°’Ë¬«°—∫°“√„™â¬“°≈ÿà¡ statins

„πºŸâªÉ«¬√“¬π’ÈµàÕ‰ª

°. ‰¡à§«√‰¥â√—∫¬“ statins Õ’°

¢. À“°Õ“°“√¥’¢÷Èπ  “¡“√∂‡√‘Ë¡¬“ statins ‰¥â ·µà

µâÕß‡ª≈’Ë¬π‰ª„™â statins ™π‘¥Õ◊Ëπ

§. À“°Õ“°“√¥’¢÷Èπ  “¡“√∂‡√‘Ë¡¬“ simvastatin

‰¥â ‚¥¬‡√‘Ë¡®“°¢π“¥µË”°«à“‡¥‘¡√âÕ¬≈– 50

ß. ‰¡àæ‘®“√≥“°“√„™â statins „π¢≥–π’È ·µà®–

æ‘®“√≥“Õ’°§√—Èß‡¡◊ËÕ§à“ serum CK °≈—∫‡¢â“ Ÿà

§à“ª°µ‘·≈–‰¡à¡’Õ“°“√
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°√–¥“…§”µÕ∫

‡√◊ËÕß Statin-associated Myopathy: Mechanism and Management

√À—  2003-1-000-002-08-2560 ®”π«π 3 Àπà«¬°‘µ°“√»÷°…“µàÕ‡π◊ËÕß

™π—Ø∏‘¥“ ‡¡◊Õß§”

™◊ËÕ-π“¡ °ÿ≈ (¿°./¿≠.).................................... ‡≈¢∑’Ë„∫ª√–°Õ∫‚√§»‘≈ªá/«‘™“™’æ. ¿....................

‡≈¢∑’Ë ¡“™‘° ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) ....................   (∂â“¡’)

°√≥’∑’Ë∑à“π‰¡à‡ªìπ ¡“™‘° ∑à“πµâÕß°“√

(   )  ¡—§√‡ªìπ ¡“™‘°¢Õß ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) „πÕ—µ√“ 1000 ∫“∑µ≈Õ¥™’æ

(∑à“π‰¡àµâÕß®à“¬§à“µ√«®¢âÕ Õ∫·≈– àß§–·ππ ®”π«π 100 ∫“∑‚¥¬‡√‘Ë¡µâπµ—Èß·µà∫∑§«“¡π’È‡ªìπµâπ‰ª)

°√ÿ≥“°√Õ°„∫ ¡—§√ ¡“™‘°„π‡≈à¡ ·≈– àß„∫ ¡—§√ ¡“™‘°æ√âÕ¡°√–¥“…§”µÕ∫π’È

(   ) ‰¡à ¡—§√‡ªìπ ¡“™‘°‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬)

(∑à“πµâÕß®à“¬§à“µ√«®¢âÕ Õ∫·≈– àß§–·ππ®”π«π 100 ∫“∑ ”À√—∫∫∑§«“¡π’È)

°“√™”√–‡ß‘π

(   ) ∏π“≥—µ‘    —Ëß®à“¬ ª≥.  —πµ‘ ÿ¢ 10113 „ππ“¡ ç ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬)é

(   ) ‚Õπ‡ß‘π‡¢â“∫—≠™’ÕÕ¡∑√—æ¬å ∏. ° ‘°√‰∑¬  “¢“ ÿ¢ÿ¡«‘∑ 57 ‡≈¢∑’Ë 046-2-73779-3  ™◊ËÕ∫—≠™’

ç ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬)é (‚ª√¥·π∫À≈—°∞“π°“√‚Õπ‡ß‘πæ√âÕ¡™◊ËÕºŸâ‚Õπ)

● §à“ ¡—§√ ¡“™‘° 1,000 ∫“∑   µ≈Õ¥™’æ ∫“∑

● §à“µ√«®·≈– àß§–·ππ 100 ∫“∑  (°√≥’∑’Ë∑à“π‡ªìπ ¡“™‘°À√◊Õ ∫“∑

 ¡—§√‡ªìπ ¡“™‘°¢Õß ¡“§¡œ  ‰¡àµâÕß®à“¬„π à«ππ’È)

√«¡ ∫“∑

∑à“πµâÕß°“√„Àâ·®âßº≈°“√µ√«®¢âÕ Õ∫‰ª¬—ß

(  ) E-mail ¢Õß∑à“π §◊Õ .............................................................................................

(  ) ‰ª√…≥’¬å∫—µ√À√◊Õ´Õß‡ª≈à“µ‘¥· µ¡ªá®à“Àπâ“´Õß∂÷ßµ—«∑à“π‡Õß ÷́Ëß‰¥â·π∫¡“æ√âÕ¡°—∫°√–¥“…

§”µÕ∫π’È·≈â«



120  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈

∑”‡§√◊ËÕßÀ¡“¬°“°∫“∑ ( X ) „πµ—«‡≈◊Õ°‡æ’¬ß 1 µ—«‡≈◊Õ°„π·µà≈–¢âÕ

¢âÕ∑’Ë ° ¢ § ß ®

1

2

3

4

5

6

7

8

9

10

≈“¬‡´Áπ¢Õß∑à“π ....................................

§«“¡§‘¥‡ÀÁπµàÕ∫∑§«“¡·≈–§”∂“¡‡√◊ËÕß

Statin-associated Myopathy: Mechanism and Management

„ à‡§√◊ËÕßÀ¡“¬ (X) „π™àÕß∑’Ë∑à“π‡≈◊Õ°

‡ÀÁπ¥â«¬ ‰¡à‡ÀÁπ
‰¡à‡ÀÁπ

Õ¬à“ß¬‘Ëß
‡ÀÁπ¥â«¬ ‡©¬Ê

¥â«¬
¥â«¬

Õ¬à“ß¬‘Ëß

1. ∑à“π§‘¥«à“∫∑§«“¡‡√◊ËÕßπ’È

¡’‡π◊ÈÕÀ“‡À¡“– ¡

2. ∑à“π§‘¥«à“∑à“π‰¥â„™âª√–‚¬™πå®“°∫∑§«“¡π’È

„π°“√ªØ‘∫—µ‘ß“π¢Õß∑à“π

3. ∑à“π§‘¥«à“§”∂“¡∑â“¬∫∑§«“¡

¡’§«“¡‡À¡“– ¡

4. ∑à“π§‘¥«à“®”π«π§”∂“¡∑â“¬∫∑§«“¡

¡’§«“¡‡À¡“– ¡

¢âÕ∑’Ë ° ¢ § ß ®

11

12

13

14

15
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«—µ∂ÿª√– ß§å‡™‘ßæƒµ‘°√√¡ À≈—ß®“°Õà“π∫∑§«“¡‡ √Á® ‘Èπ·≈â« ºŸâÕà“π¡’§«“¡ “¡“√∂¥—ßπ’È

1. Õ∏‘∫“¬°≈‰°°“√‡°‘¥¿“«– valproate-induced hyperammonemic encephalopathy ‰¥â

2. √–∫ÿªí®®—¬‡ ’Ë¬ßµàÕ°“√‡°‘¥¿“«– valproate-induced hyperammonemic encephalopathy ‰¥â

3. Õ∏‘∫“¬·π«∑“ß°“√®—¥°“√¿“«– valproate-induced hyperammonemic encephalopathy ‰¥â

Õ¬à“ß‡À¡“– ¡

Àπà«¬°‘µ°“√»÷°…“µàÕ‡π◊ËÕß ”À√—∫

ºŸâª√–°Õ∫«‘™“™’æ‡¿ —™°√√¡

∫∑§«“¡°“√»÷°…“µàÕ‡π◊ËÕß

Valproate-induced Hyperammonemic Encephalopathy

√À— °‘®°√√¡°“√»÷°…“µàÕ‡π◊ËÕß 2003-1-000-003-08-2560

®”π«π 2 Àπà«¬°‘µ°“√»÷°…“µàÕ‡π◊ËÕß

«—π∑’Ë√—∫√Õß : 1  ‘ßÀ“§¡ 2560

«—π∑’ËÀ¡¥Õ“¬ÿ : 31 °√°Æ“§¡ 2561à

®—π∑√åπ¿—  √å ™–µ“§”

¿.∫., General Residency in Pharmacotherapy

¿“§«‘™“‡¿ —™°√√¡ªØ‘∫—µ‘ §≥–‡¿ —™»“ µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡

∫∑§—¥¬àÕ

‚√§∑“ß ¡Õß∑’Ë‡°’Ë¬«¢âÕß°—∫·Õ¡‚¡‡π’¬„π‡≈◊Õ¥ Ÿß À√◊Õ¿“«– hyperammonemic encephalopathy

∂◊Õ‡ªìπÀπ÷Ëß„πÕ“°“√‰¡àæ÷ßª√– ß§å∑’Ëæ∫‰¥â®“°°“√„™â¬“ valproate ·¡âÕÿ∫—µ‘°“√≥å°“√‡°‘¥¿“«–¥—ß°≈à“«®–

§àÕπ¢â“ßµË” ·µà°Á “¡“√∂∑”„Àâ‡°‘¥§«“¡º‘¥ª°µ‘µàÕ§«“¡√Ÿâ ÷°µ—« §«“¡§‘¥ °“√√—∫√Ÿâ ∑”„Àâ‡°‘¥Õ“°“√™—°

·≈–Õ“®√ÿπ·√ß‡¢â“ Ÿà¿“«– coma ·≈–‡ ’¬™’«‘µ‰¥â °≈‰°¢Õß¬“ valproate ∑’Ë∑”„Àâ‡°‘¥¿“«–π’È‡°‘¥®“°°“√∑’Ë

¬“ valproate ‰ª¡’º≈¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å∑’Ë„™â„π°√–∫«π°“√∑”≈“¬·Õ¡‚¡‡π’¬∑’Ëµ—∫·≈–‡æ‘Ë¡

°“√ √â“ß·Õ¡‚¡‡π’¬∑’Ë‰µ  àßº≈„Àâª√‘¡“≥·Õ¡‚¡‡π’¬„π√à“ß°“¬∑—Èß„π‡≈◊Õ¥·≈–√–∫∫ª√– “∑ à«π°≈“ß Ÿß¢÷Èπ

°“√√—°…“¿“«–π’È„Àâæ‘®“√≥“µ“¡√–¥—∫·Õ¡‚¡‡π’¬„π‡≈◊Õ¥√à«¡°—∫Õ“°“√· ¥ß¢ÕßºŸâªÉ«¬ ·≈â«æ‘®“√≥“

°“√≈¥¢π“¥À√◊ÕÀ¬ÿ¥¬“ valproate ·≈–/À√◊Õ„Àâ¬“ lactulose À√◊Õ carnitine „π√“¬∑’Ë¡’Õ“°“√√ÿπ·√ß¡“°

Õ“®æ‘®“√≥“√—°…“¥â«¬°“√øÕ°‡≈◊Õ¥¥â«¬‡§√◊ËÕß‰µ‡∑’¬¡

§” ”§—≠: valproate, hyperammonemia, encephalopathy
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∫∑π”1-7

Valproate ‡ªìπ¬“∑’Ë„™â°—πÕ¬à“ß·æ√àÀ≈“¬„π

À≈“¬¢âÕ∫àß„™â∑—Èß‚√§√–∫∫ª√– “∑·≈–‚√§®‘µ‡«™

‡™àπ „™â√—°…“Õ“°“√™—°‡À¡àÕ (absence seizure),

Õ“°“√™—°‡©æ“–∑’Ë (partial seizure), Õ“°“√™—°‡°√Áß

°√–µÿ°∑—Èßµ—« (generalized tonic-clonic seizure),

·≈–Õ“°“√™—°°≈â“¡‡π◊ÈÕ°√–µÿ° (myoclonic seizure)

Õ’°∑—Èß¬—ß„™â„π°“√ªÑÕß°—πÕ“°“√ª«¥»’√…–‰¡‡°√π

·≈–°“√√—°…“‚√§Õ“√¡≥å Õß¢—È« (bipolar disor-

ders) ∑—Èßπ’È °“√∑’Ë¬“ valproate  “¡“√∂π”‰ª„™â

√—°…“§«“¡º‘¥ª°µ‘µà“ßÊ ‰¥âÕ¬à“ßÀ≈“°À≈“¬π—Èπ

‡ªìπº≈®“°°“√∑’Ë¬“ “¡“√∂ÕÕ°ƒ∑∏‘Ï‰¥âÀ≈“¬°≈‰°

(multiple mechanism of actions) §◊Õ ¡’ƒ∑∏‘Ï

¬—∫¬—Èß°“√∑”ß“π¢Õß‡´≈≈åª√– “∑ºà“π°“√‡æ‘Ë¡√–¥—∫

γ-aminobutyric acid (GABA) ÷́Ëß‡ªìπ “√

 ◊ËÕª√– “∑∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß (inhibitory neurotrans-

mitter) „π ¡Õß ·≈–¬—ß≈¥°“√°√–µÿâπ‡´≈≈åª√– “∑

„π°√–∫«π°“√‡°‘¥™—° ºà“π∑“ß°“√ªî¥°—Èπ voltage-

gated sodium channel ∑’Ë‡´≈≈åª√– “∑ presynaptic

·≈– T-type calcium channel ∑’Ë‡´≈≈åª√– “∑

postsynaptic Õ’°∑—Èß¬—ßªî¥°—Èπ N-methyl-D, L-

aspartate (NMDA) receptor ∑’Ë∫√‘‡«≥‡´≈≈å

ª√– “∑ postsynaptic ÷́Ëß‡ªìπµ—«√—∫¢Õß glutamate

∑’Ë‡ªìπ “√ ◊ËÕª√– “∑™π‘¥°√–µÿâπ (excitatory neu-

rotransmitter) ‰¥â¥â«¬ º≈®“°°“√‡æ‘Ë¡ª√‘¡“≥

·≈–°“√∑”ß“π¢Õß GABA ∑”„Àâ‰¥âƒ∑∏‘Ï sedative

effect ·≈– anxiolytic effect ®“°¬“√à«¡¥â«¬

πÕ°®“°π’È ¬“ valproate ¬—ß¡’º≈µàÕ°“√

∑”ß“π¢Õß “√µà“ßÊ ¿“¬„π‡´≈≈å¥â«¬ ‚¥¬æ∫«à“ ¬“

¡’ƒ∑∏‘Ï¬—∫¬—Èß°√–∫«π°“√ phosphotidylinositol

bisphosphate (PIP
2
) resynthesis4,5 ®÷ß¡’º≈¬—∫¬—Èß

°“√∑”ß“π¢Õß‡Õπ‰´¡å protein kinase C (PKC)

 àßº≈„Àâ‡´≈≈å∂Ÿ°°√–µÿâπ®“° “√ ◊ËÕª√– “∑µà“ßÊ

≈¥≈ß Õ’°∑—Èß¬“¬—ß “¡“√∂¬—∫¬—Èß°“√∑”ß“π¢Õß

‡Õπ‰´¡å GSK-3β ®÷ß¡’º≈‡æ‘Ë¡°“√ √â“ß‡´≈≈å ¡Õß

(neurogenesis) „π ¡Õß à«π hippocampus ·≈–

 “¡“√∂°√–µÿâπ°√–∫«π°“√ extracellular signal-

regulated kinases/mitogen-activated protein

kinase (ERK/MAPK) pathway ¡’º≈‡æ‘Ë¡

ª√‘¡“≥¢Õß brain-derived neurotrophic factor

(BDNF) ·≈– B-cell lymphoma 2 (bcl-2) ´÷Ëß

‡ªìπ “√ ”§—≠„π‡´≈≈åª√– “∑∑’Ë™à«¬ªÑÕß°—π‡´≈≈å

ª√– “∑®“°æ¬“∏‘ ¿“æµà“ßÊ (neuroprotection) ®÷ß

™à«¬‡æ‘Ë¡ neurogenesis ·≈–¡’ƒ∑∏‘Ï antiapoptotic

effect ÷́ËßÕ“®¡’ª√–‚¬™πå„π°“√√—°…“‚√§Õ“√¡≥å

 Õß¢—È«

„π¥â“π§«“¡ª≈Õ¥¿—¬ æ∫√“¬ß“πÕ“°“√‰¡à

æ÷ßª√– ß§åµàÕÀ≈“¬√–∫∫¢Õß√à“ß°“¬ ‰¡à«à“®–‡ªìπ

Õ“°“√ÕàÕπ‡æ≈’¬ §≈◊Ëπ‰ â/Õ“‡®’¬π πÈ”Àπ—°µ—«‡æ‘Ë¡

º¡√à«ß ¿“«–‡°≈Á¥‡≈◊Õ¥µË” √–¥—∫‡Õπ‰´¡åµ—∫ Ÿß¢÷Èπ

πÕ°®“°π’È ¬“¬—ß¡’√“¬ß“π«à“∑”„Àâ‡°‘¥¿“«–√–¥—∫

·Õ¡‚¡‡π’¬∑’Ë  Ÿ ß¢÷È π´÷Ë ß∑”„Àâ ‡°‘¥ ‚√§∑“ß ¡Õß

(hyperammonemic encephalopathy) ‰¥â¥â«¬

¿“«–√–¥—∫·Õ¡‚¡‡π’¬∑’Ë Ÿß¢÷Èπ´÷Ëß∑”„Àâ‡°‘¥‚√§

∑“ß ¡Õß8,9

‚√§∑“ß ¡Õß∑’Ë‡°’Ë¬«¢âÕß°—∫¿“«–·Õ¡‚¡‡π’¬

„π‡≈◊Õ¥ Ÿß®“°¬“ valproate (valproate-induced

hyperammonemic encephalopathy, VHE) ‡ªìπ

Õ“°“√∑’Ë‡°‘¥¢÷Èπ‰¡à∫àÕ¬π—°„π‡«™ªØ‘∫—µ‘ ·µàÀ“°‡°‘¥

¢÷Èπ·≈â« Õ“°“√Õ“®‡ªìπÕ“°“√∑’Ë√ÿπ·√ß ‚¥¬¡—°‡°‘¥

·∫∫‡©’¬∫æ≈—π∂÷ß°÷Ëß‡©’¬∫æ≈—π  “¡“√∂‡°‘¥¢÷Èπ‰¥â

µ—Èß·µà 2-3 «—π∂÷ßÀ≈“¬ —ª¥“ÀåÀ≈—ß‡√‘Ë¡„™â¬“

Õ“°“√·≈–Õ“°“√· ¥ß∑’ËÕ“®µ√«®æ∫¢Õß

¿“«– VHE ‰¥â·°à ‰¡à√Ÿâ‡«≈“ ∂“π∑’Ë·≈–∫ÿ§§≈ (dis-

orientation), °“√√—∫√ŸâÀ√◊Õ§‘¥™â“≈ß Õ“‡®’¬π ‡¥‘π‡´
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(ataxia), ¡’§«“¡∂’Ë„π°“√™—° Ÿß¢÷Èπ ·≈–‡´◊ËÕß´÷¡

(lethargy) ´÷ËßÕ“®æ∫Õ“°“√√ÿπ·√ß∂÷ß¢—Èπ∑’Ë‡°‘¥

¿“«– coma ·≈–‡ ’¬™’«‘µ‰¥â„π∑’Ë ÿ¥  ”À√—∫Õ“°“√™—°

∑’Ë‡°‘¥¢÷Èπ  “¡“√∂æ∫Õ“°“√™—°‰¥â∑—Èß·∫∫ unilateral

À√◊Õ bilateral πÕ°®“°π’È „πºŸâ∑’Ë¡’‚√§®‘µ‡«™√à«¡

¥â«¬ À“°‡°‘¥Õ“°“√™—°‡ªìπ‡«≈“π“πÀ√◊ÕÀ≈—ß®“°

¿“«–™—°®“°¿“«– VHE Õ“®æ∫æƒµ‘°√√¡‡ª≈’Ë¬π

·ª≈ß (behavior changes) ‡°‘¥¢÷Èπ¥â«¬‰¥â

°≈‰°°“√‡°‘¥¿“«– VHE9-11

µ“¡ √’√«‘∑¬“ª°µ‘¢Õß√à“ß°“¬ ·Õ¡‚¡‡π’¬

(ammonia) ®–∂Ÿ° √â“ß¢÷Èπ„π√à“ß°“¬ºà“π∑“ß 2

°√–∫«π°“√ °√–∫«π°“√·√°ºà“π∑“ß°“√‡¡·∑-

∫Õ≈‘´÷¡¢Õß‚ª√µ’π∑—Èß∑’Ë‰¥â√—∫®“°¿“¬πÕ°√à“ß°“¬

(exogenous dietary protein) ·≈–∑’Ë¡’¿“¬„π√à“ß°“¬

(endogenous protein) ‚¥¬‚ª√µ’π®–∂Ÿ°¬àÕ¬ ≈“¬

‡ªìπ°√¥Õ–¡‘‚π ·≈â«°√¥Õ–¡‘‚π®–∂Ÿ°π”‰ª„™â‡ªìπ “√

µ—Èßµâπ„π°“√ √â“ß·Õ¡‚¡‡π’¬∑’Ëµ—∫¥â«¬°√–∫«π°“√

hepatic transamination ·≈– oxidative deamina-

tion  à«πÕ’°°√–∫«π°“√Àπ÷Ëß®–‡°‘¥„π∫√‘‡«≥≈”‰ â

„À≠àºà“π∑“ß°“√ —ß‡§√“–Àå·Õ¡‚¡‡π’¬®“°°“√¬àÕ¬

 ≈“¬ nitrogenous substances ºà“π‡Õπ‰´¡å urease

¢Õß·∫§∑’‡√’¬·°√¡≈∫  à«π°“√°”®—¥·Õ¡‚¡‡π’¬ÕÕ°

®“°√à“ß°“¬π—Èπ ·Õ¡‚¡‡π’¬®–∂Ÿ°¢—∫ÕÕ°∑“ß‰µ„π

√Ÿª¢Õß¬Ÿ‡√’¬ (urea)

°√–∫«π°“√ √â“ß¬Ÿ‡√’¬„π«ß®√¬Ÿ‡√’¬ (urea

cycle) ∑’Ë‡´≈≈åµ—∫π—Èπ ®–‡°‘¥¢÷Èπ∑—Èß∑’Ë mitochondria

·≈– cytoplasm (√Ÿª∑’Ë 1) ‚¥¬∫√‘‡«≥ mito-

chondria π—Èπ ·Õ¡‚¡‡π’¬ (NH4) ®–∂Ÿ°‡ª≈’Ë¬π‡ªìπ

carbamoyl phosphate ¥â«¬‡Õπ‰´¡å carbamoyl

phosphate synthetase ‚¥¬°“√∑”ß“π¢Õß‡Õπ‰´¡å

carbamoyl phosphate synthetase „π mito-

√Ÿª∑’Ë 1 «ß®√°“√‡ª≈’Ë¬π·ª≈ß·Õ¡‚¡‡π’¬‡ªìπ¬Ÿ‡√’¬ ·≈–º≈°√–∑∫¢Õß¬“ valproate µàÕ«ß®√¥—ß°≈à“«11

CA = carbonic anhydrase; NAG = N-acetylglutamate; NH
4
 = ammonia; VA = valproic acid
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chondria π’È∂Ÿ°°√–µÿâπ‰¥â®“° N-acetylglutamate

(NAG) ´÷Ëß‡ªìπ “√∑’Ë∂Ÿ° —ß‡§√“–Àå¡“®“°ªØ‘°‘√‘¬“

√–À«à“ß acetyl CoA °—∫ glutamate ¥â«¬‡Õπ‰´¡å

N-acetylglutamate synthase (NAGS) ‚¥¬„π

°√–∫«π°“√π” “√µ—Èßµâπ acetyl CoA ¡“„™âπ—Èπ ®–

Õ“»—¬ carnitine ‡ªìπµ—«™à«¬π” acetyl CoA ‡¢â“ Ÿà

mitochondria ¥—ßπ—Èπ À“°¡’°“√‡ª≈’Ë¬π·ª≈ß°“√

∑”ß“π¢Õß carnitine À√◊Õ NAGS °ÁÕ“® àßº≈µàÕ

ª√‘¡“≥ NAG „π mitochondria ´÷Ëß°ÁÕ“® àßº≈µàÕ

°“√∑”ß“π¢Õß‡Õπ‰´¡å carbamoyl phosphate

synthetase ·≈–°√–∫«π°“√„™â·Õ¡‚¡‡π’¬ √«¡∂÷ß

°“√ √â“ß¬Ÿ‡√’¬‰¥â

 à«π∑’Ë∫√‘‡«≥ cytoplasm ®–¡’°“√ —ß‡§√“–Àå

¬Ÿ‡√’¬®“°°“√‡ª≈’Ë¬π ornithine ‡ªìπ citrulline ºà“π

‡Õπ‰´¡å ornithine carbomoyl transferase À√◊Õ

ornithine transcarbamylase (OTC) ®“°π—Èπ¬Ÿ‡√’¬

®–∂Ÿ°°”®—¥ÕÕ°®“°√à“ß°“¬∑“ß‰µ πÕ°®“°π’È ‰µ

¬—ß “¡“√∂ —ß‡§√“–Àå¬Ÿ‡√’¬‰¥â‡Õß¥â«¬ ‚¥¬§‘¥‡ªìπ

ª√–¡“≥√âÕ¬≈– 25 ¢Õß√–¥—∫·Õ¡‚¡‡π’¬∑—ÈßÀ¡¥„π

‡≈◊Õ¥

 ”À√—∫°“√‡°‘¥ VHE ®“°¬“ valproate π—Èπ

æ∫«à“ valproate  “¡“√∂∑”„Àâ‡°‘¥¿“«–·Õ¡‚¡‡π’¬

 Ÿß‰¥â‚¥¬ºà“π metabolic pathways ∑—Èß∑’Ëµ—∫·≈–

‰µ (√Ÿª∑’Ë 1) „π à«π¢Õß‰µπ—Èπ æ∫«à“¬“ valproate

 “¡“√∂°√–µÿâπ‡Õπ‰´¡å glutaminase „Àâ∑”ß“π

®÷ß∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π glutamine ‰ª‡ªìπ gluta-

mate ·≈–·Õ¡‚¡‡π’¬‡æ‘Ë¡¢÷Èπ‰¥â

„π à«πº≈¢Õß¬“ valproate µàÕ metabolic

pathway ∑’Ëµ—∫π—Èπ æ∫«à“ ¬“ valproate ∑”„Àâ‡°‘¥

·Õ¡‚¡‡π’¬„π‡≈◊Õ¥ Ÿßºà“π 2 °≈‰° °≈‰°·√° ‡ªìπ

º≈‚¥¬µ√ß®“°°“√∑’Ë valproate  “¡“√∂¬—∫¬—Èß°“√

∑”ß“π¢Õß‡Õπ‰´¡å carbamoyl phosphate syn-

thetase 1 (CPS1) „π«ß®√¬Ÿ‡√’¬∑’Ë mitochondria

¢Õß‡´≈≈åµ—∫ ®÷ß¡’º≈≈¥°“√‡ª≈’Ë¬π·Õ¡‚¡‡π’¬‰ª‡ªìπ

¬Ÿ‡√’¬ ∑”„Àâ¡’√–¥—∫·Õ¡‚¡‡π’¬ Ÿß¢÷Èπ„π‡≈◊Õ¥  à«πÕ’°

°≈‰°Àπ÷Ëß‡ªìπº≈‚¥¬ÕâÕ¡ ®“°°“√∑’Ë¬“ valproate

‰ª≈¥√–¥—∫ carnitine ·≈â«‰ª¡’º≈µàÕ°“√∑”ß“π

¢Õß‡Õπ‰´¡å CPS1

º≈¢Õß¬“ valproate µàÕ°“√∑”ß“π¢Õß

‡Õπ‰´¡å CPS1  “¡“√∂Õ∏‘∫“¬ºà“π°“√≈¥ª√‘¡“≥

carnitine ‰¥â¥—ßπ’È °√–∫«π°“√‡¡·∑∫Õ≈‘´÷¡°√¥

‰¢¡—π (fatty acid) ¢Õß√à“ß°“¬®–‡°‘¥¢÷Èπ∑’Ëµ—∫ ‚¥¬

Õ“»—¬ carnitine „π°“√¢π àß°√¥‰¢¡—π (fatty acid)

‡¢â“ Ÿà mitochondria „π¢≥–∑’Ë¬“ valproate °Á¡’

‚§√ß √â“ß‡ªìπ short-chain fatty acid ®÷ß “¡“√∂

®—∫°—∫ carnitine ‰¥â ‚¥¬‡¡◊ËÕ¬“ valproate ®—∫°—∫

carnitine ®–‡ª≈’Ë¬π‡ªìπ valproylcarnitine ´÷Ëß

‡ªìπ “√∑’Ë≈–≈“¬πÈ”‰¥â·≈–®–∂Ÿ°¢—∫ÕÕ°∑“ßªí  “«–

 àßº≈„Àâ¡’ª√‘¡“≥ carnitine ≈¥≈ß πÕ°®“°π’È¬“

valproate ¬—ß¡’º≈≈¥°“√¥Ÿ¥°≈—∫¢Õß carnitine ·≈–

acylcarnitine ∑’Ë‰µ¥â«¬ Õ’°∑—Èß¬—ß¡’√“¬ß“π«à“¬“

valproate  “¡“√∂≈¥°“√ —ß‡§√“–Àå carnitine ºà“π

∑“ß°“√¬—∫¬—Èß‡Õπ‰´¡å butyrobenzene hydroxylase

√«¡∂÷ß “¡“√∂¬—∫¬—Èß carnitine transporter ∑’Ë„™â

„π°“√π” carnitine ‡¢â“‡´≈≈å‰¥âÕ’°¥â«¬ πÕ°®“°π’È

¬“ valproate ¬—ß¡’º≈≈¥√–¥—∫ free coenzyme A

„π‡´≈≈å ®÷ß≈¥°√–∫«π°“√ β-oxidation ·≈–°“√

 √â“ß ATP √«¡‰ª∂÷ß°“√‡ª≈’Ë¬π acylcarnitine °≈—∫

‰ª‡ªìπ free carnitine ´÷Ëß®“°º≈¢Õß¬“ valproate

¥—ß°≈à“«¢â“ßµâπ∑—ÈßÀ¡¥π’È ∑”„Àâ¡’°“√≈¥≈ß¢Õß√–¥—∫

carnitine ‰¥â

πÕ°®“°µ—«¬“ valproate ·≈â« ‡¡·∑∫Õ‰≈µå

¢Õß¬“ valproate ¬—ß¡’º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß√–¥—∫

·Õ¡‚¡‡π’¬„π‡≈◊Õ¥‰¥â¥â«¬ ‚¥¬¬“ valproate ®–

∂Ÿ°‡¡·∑∫Õ≈‘´÷¡∑’Ëµ—∫ºà“π 3 pathway ‰¥â·°à glu-

curonidation (√âÕ¬≈– 50) ‰¥â valproate glucu-



125Vol 27  No 2  May - August  2017 Valproate-induced Hyperammonemic Encephalopathy

ronide, β-oxidation ∑’Ëmitochondria (√âÕ¬≈– 40)

‰¥â 2-propyl-2-pentenoic acid (2-ene-VPA),

3-oxo-2-propylpentanoic acid) ·≈–3-oxo-

VPA 3-hydroxy-2-propylpentanoic acid (3-

OH-VPA) ·≈– hydroxylation ¥â«¬ cytochrome

P450 (CYP 2C9, 2A6 ·≈– 2B6) ∑’Ë cytosol

(√âÕ¬≈– 10) ‰¥â 4-ene-VPA ‚¥¬ 4-ene-VPA ®–

∂Ÿ°π”‡¢â“‰ª‡ª≈’Ë¬π·ª≈ß„π mitochondria ‚¥¬

Õ“»—¬ acetyl CoA ∑”„Àâ°“√ √â“ß NAG ≈¥≈ß

·≈– àßº≈µàÕ°“√≈¥°“√°√–µÿâπ‡Õπ‰´¡å carbamonyl

phosphate synthetase „π°“√‡ª≈’Ë¬π·Õ¡‚¡‡π’¬

‰ª‡ªìπ¬Ÿ‡√’¬ ®÷ß∑”„Àâ¡’°“√§—Ëß¢Õß·Õ¡‚¡‡π’¬

‡¡◊ËÕ¡’ª√‘¡“≥·Õ¡‚¡‡π’¬„π‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ

·Õ¡‚¡‡π’¬´÷Ëß‡ªìπ “√∑’Ë¡’‚¡‡≈°ÿ≈¢π“¥‡≈Á°  “¡“√∂

ºà“π‡¢â“ ¡Õßºà“π blood brain barrier ‰¥â√«¥‡√Á«

Õ¬Ÿà·≈â« ®–ºà“π‡¢â“ ¡Õß‰¥â¡“°¢÷Èπ ·Õ¡‚¡‡π’¬´÷Ëß¡’

ƒ∑∏‘Ï¬—∫¬—Èß°“√°—°‡°Á∫ (reuptake)  “√ glutamate

‡¢â“ Ÿàµ—«‡´≈≈åª√– “∑ ®÷ß∑”„Àâ¡’ glutamate §—ËßÕ¬Ÿà

„πª√‘¡“≥¡“°∑’Ë∫√‘‡«≥®ÿ¥ª√– “πª√– “∑ (synapse)

 àßº≈∑”„Àâ glutamate ‰ª°√–µÿâπ NMDA receptor

‰¥â¡“°¢÷Èπ ‡°‘¥¿“«– encephalopathy ·≈–≈¥

seizure threshold ¢÷Èπ‰¥â

πÕ°®“°π’È ·Õ¡‚¡‡π’¬¬—ß¡’º≈‡æ‘Ë¡°“√ —ß‡§√“–Àå

glutamine „π‡´≈≈å astrocyte ‰¥âÕ’°¥â«¬ (gluta-

mate + NH
4
+ -> glutamine) ∑”„Àâ¡’°“√ – ¡¢Õß

glutamine ¿“¬„π‡´≈≈å ‚¥¬·Õ¡‚¡‡π’¬·≈– gluta-

mine ∑’Ë‡æ‘Ë¡¢÷Èππ’È®– àßº≈‡æ‘Ë¡ osmolarity ¿“¬„π

‡´≈≈å ∑”„Àâ‡°‘¥°“√°√–µÿâπ„Àâ¡’πÈ”‡§≈◊ËÕπ∑’Ë‡¢â“¡“

¿“¬„π‡´≈≈åºà“π∑“ß aquaporin channel (AQP4)

 àßº≈µàÕ„Àâ‡´≈≈å astrocyte ∫«¡ ·≈– Ÿ≠‡ ’¬°“√

∑”ß“π (√Ÿª∑’Ë 2) ´÷Ëß„π∑â“¬ ÿ¥Õ“®∑”„Àâ‡°‘¥¿“«–

cerebral edema ‰¥â

√Ÿª∑’Ë 2 º≈¢Õß·Õ¡‚¡‡π’¬µàÕ°“√∑”ß“π¢Õß‡´≈≈å astrocyte „π√–∫∫ª√– “∑ à«π°≈“ß9

AQP4: aquaporin channel, Gln: glutamine, Glnase: glutaminase, Glu: glutamate, GS: glutamine synthetase,
H+: proton, MPT: mitochondrial permeability transition, NH

3
: ammonia, NH

4
+: ammonium, NKA: Na+/

K+ ATPase, NKCC: Na+-K+-2Cl- cotransporter, ONS: oxidative/nitrosative stress, Rh channels: Rhezus
glycoprotein channels, ROS: reactive oxygen species
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°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕª√–‡¡‘π¿“«–

VHE9,11-13

¬“ valproate  “¡“√∂∑”„Àâ‡°‘¥¿“«–

·Õ¡‚¡‡π’¬„π‡≈◊Õ¥ Ÿß (hyperammonemia) ‰¥â∑—Èß

„πºŸâ∑’Ë¡’À√◊Õ‰¡à¡’°“√∑”ß“π¢Õßµ—∫∫°æ√àÕß ‚¥¬¡—°

æ∫°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫·Õ¡‚¡‡π’¬„π‡≈◊Õ¥®“°§à“

ª°µ‘ (§◊Õ 15-45 µmol/L)  à«π√–¥—∫¬“ val-

proate „π‡≈◊Õ¥®–‰¡à¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥¿“«–

·Õ¡‚¡‡π’¬„π‡≈◊Õ¥ Ÿß À¡“¬§«“¡«à“  “¡“√∂‡°‘¥

¿“«–·Õ¡‚¡‡π’¬„π‡≈◊Õ¥ Ÿß‰¥â∑—Èß∑’Ë√–¥—∫¬“ valproate

„π‡≈◊Õ¥¬—ß§ßÕ¬Ÿà„π™à«ß°“√√—°…“ (therapeutic range

§◊Õ 50-100 µg/mL) √«¡∂÷ß “¡“√∂µ√«®æ∫√–¥—∫

glutamate  Ÿß∑—Èß„π‡≈◊Õ¥·≈–„π cerebrospinal

fluid

 ”À√—∫°“√µ√«®§≈◊Ëπ‰øøÑ“ ¡Õßπ—Èπ ®–‰¡àæ∫

≈—°…≥– electroencephalogram (EEG) ∑’Ë

®”‡æ“–µàÕ°“√‡°‘¥·Õ¡‚¡‡π’¬„π‡≈◊Õ¥ Ÿß®“°¬“

valproate ‚¥¬∑’Ëµ√«®æ∫¡—°¡’≈—°…≥–‡ªìπ diffuse

slowing wave ¡—°‡®Õ theta, delta wave ·≈–

triphasic wave ‡¥àπ Õ’°∑—Èß¬—ß “¡“√∂æ∫ rhythmic

bursts ¢Õß slow frontal waveforms À√◊Õ frontal

intermittent rhythmic delta activity (FIRDA)

´÷Ëß EEG  “¡“√∂°≈—∫¡“‡ªìπª°µ‘‰¥â¿“¬À≈—ßÀ¬ÿ¥¬“

valproate πÕ°®“°π’È ‡¡◊ËÕµ√«®¥â«¬‡§√◊ËÕß photon

magnetic resonance spectroscopy (MRS) ¡—°

æ∫√Õ¬‚√§„π ¡Õß à«π cortical brain area ∫√‘‡«≥

insula, frontal ·≈– temporal lobes ‚¥¬æ∫

‡ªìπ≈—°…≥– increase T2 signal Õ’°∑—Èßæ∫«à“∑’Ë

cerebellar white matter ·≈– globus pallidus ¡’

≈—°…≥–‡ªìπ bilateral T2-hyperintense

ªí®®—¬‡ ’Ë¬ßµàÕ°“√‡°‘¥¿“«– VHE9,11,13

ªí®®—¬∑’Ë¡’º≈µàÕ°“√‡°‘¥¿“«–·Õ¡‚¡‡π’¬„π

‡≈◊Õ¥ Ÿß„πºŸâªÉ«¬∑’Ë„™â¬“ valproate ‰¥â·°à

● ¿“«– catabolic state ‰¥â·°à ¿“«–µ‘¥‡™◊ÈÕ

¿“«–∫“¥‡®Á∫ °“√µ—Èß§√√¿å ·≈–πÈ”Àπ—°≈¥

● §«“¡∫°æ√àÕß¢Õß‡Õπ‰´¡å OTC „π«ß®√

¬Ÿ‡√’¬

● °“√∑”ß“π¢Õßµ—∫ ·≈–/À√◊Õ‰µ∫°æ√àÕß

● ¿“«– albumin „π‡≈◊Õ¥µË” (hypoal-

buminemia)

● °“√¢“¥ “√ carnitine ∑—Èß∑’Ë ‡°‘¥®“°

æ—π∏ÿ°√√¡À√◊Õ®“°√—∫ª√–∑“πÕ“À“√ (√–¥—∫ carni-

tine „π‡≈◊Õ¥ <20 µmol/L)

● °“√‰¥â√—∫¬“ valproate ∑“ßÀ≈Õ¥‡≈◊Õ¥¥”

(intravenous administration)

● °“√‰¥â¬“À≈“¬µ—« (polypharmacy) ‡™àπ

valproate √à«¡°—∫¬“ phenytoin, phenobarbital

‚¥¬¬“°—π™—° phenytoin À√◊Õ phenobarbital ¡’ƒ∑∏‘Ï

°√–µÿâπ°“√‡ª≈’Ë¬π·ª≈ß¬“ valproate ‰ª‡ªìπ 4-

ene-VPA ‰¥â¡“°¢÷Èπ À√◊Õ°“√‰¥â√—∫¬“ valproate

√à«¡°—∫¬“ topiramate ÷́Ëß‡ªìπ¬“∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√

∑”ß“π¢Õß‡Õπ‰´¡å carbonic anhydrase ®÷ß àßº≈

„Àâ¡’√–¥—∫ ammonia „π mitochondria ‡æ‘Ë¡¢÷Èπ √«¡

∂÷ß¬—∫¬—Èß°“√ √â“ß glutamate „π ¡Õß ∑’Ë„™â„π°“√

®—∫°—∫·Õ¡‚¡‡π’¬ À√◊Õ°“√„™â¬“ risperidone √à«¡°—∫

¬“ valproate ´÷Ëßæ∫«à“ ¬“ risperidone  “¡“√∂‰ª

·¬àß®—∫°—∫ plasma protein ¢Õß¬“ valproate  àßº≈

„Àâ¡’√–¥—∫ free valproate ‡æ‘Ë¡¢÷Èπ

 ”À√—∫√–¬–‡«≈“°“√„™â¬“ valproate, ¢π“¥

¬“ valproate, √–¥—∫¬“ valproate „π‡≈◊Õ¥, Õ“¬ÿ ·≈–

‡æ» ‰¡àæ∫«à“¡’§«“¡ —¡æ—π∏å·≈–‡ªìπªí®®—¬‡ ’Ë¬ßµàÕ

°“√‡°‘¥¿“«– VHE

°“√√—°…“¿“«– VHE8-9

°“√·°â‰¢¿“«–·Õ¡‚¡‡π’¬„π‡≈◊Õ¥ Ÿß®“°¬“

valproate ¡’§”·π–π”„Àâ®—¥°“√§≈â“¬°—∫¿“«– he-

patic encephalopathy °≈à“«§◊Õ



127Vol 27  No 2  May - August  2017 Valproate-induced Hyperammonemic Encephalopathy

● ºŸâ∑’Ë¡’√–¥—∫·Õ¡‚¡‡π’¬„π‡≈◊Õ¥ Ÿß®“°§à“ª°µ‘

·µà‰¡à¡’Õ“°“√· ¥ß ·π–π”„Àâ≈¥¢π“¥¬“ valproate

≈ß √à«¡°—∫µ‘¥µ“¡Õ“°“√· ¥ß∑’ËÕ“®‡°‘¥¢÷Èπ

● ºŸâ∑’Ë¡’√–¥—∫·Õ¡‚¡‡π’¬„π‡≈◊Õ¥ Ÿß®“°§à“

ª°µ‘ √à«¡°—∫¡’Õ“°“√· ¥ß ·π–π”„ÀâÀ¬ÿ¥°“√„™â¬“

valproate ·≈–‡ª≈’Ë¬π‰ª„™â¬“µ—«Õ◊Ëπ πÕ°®“°π’È „π

ºŸâªÉ«¬∑’Ë¡’Õ“°“√∑“ß√–∫∫ª√– “∑µàÕ‡π◊ËÕß ·π–π”„Àâ

„™â¬“ lactulose ∑’ËÕÕ°ƒ∑∏‘Ï‡ªìπ¬“√–∫“¬ ÷́Ëß “¡“√∂

≈¥ pH „π≈”‰ â ¡’º≈√∫°«π°“√°—°‡°Á∫¢Õß gluta-

mine ∑’Ë∑“ß‡¥‘πÕ“À“√ Õ’°∑—Èß¬—ß “¡“√∂≈¥°“√ √â“ß

·≈–¥Ÿ¥´÷¡¢Õß·Õ¡‚¡‡π’¬‡¢â“ Ÿà°√–· ‡≈◊Õ¥‰¥â¥â«¬ ‚¥¬

·π–π”„Àâ„™â¬“„π¢π“¥ 15-30 ¡‘≈≈‘≈‘µ√ ∑“ßª“°

À√◊Õ∑“ß nasogastric tube ·µàÀ“°°√≥’∑’ËÕ¬Ÿà„π¿“«–

coma ·π–π”„Àâ¬“ lactulose ¥â«¬°“√ «π∑“ß∑«“√

Àπ—°·∑π

● ºŸâ∑’Ë¡’√–¥—∫·Õ¡‚¡‡π’¬„π‡≈◊Õ¥ Ÿß¡“° (400

µmol/L À√◊Õ 560.30 µg/dL) √à«¡°—∫¡’Õ“°“√

·∑√°´âÕπ∑’Ë√ÿπ·√ß¡“° ·π–π”„Àâ·°â‰¢¥â«¬°“√øÕ°

‡≈◊Õ¥¥â«¬‡§√◊ËÕß‰µ‡∑’¬¡ (hemodialysis) ‡æ◊ËÕ¢—∫

·Õ¡‚¡‡π’¬„π‡≈◊Õ¥ √«¡∂÷ß‡¡·∑∫Õ‰≈µå∑’Ë‡ªìπæ‘…¢Õß¬“

valproate ÕÕ°®“°√à“ß°“¬Õ¬à“ß√«¥‡√Á«

πÕ°®“°π’Èæ∫«à“ °“√„Àâ carnitine „π¢π“¥

50-100 mg/kg/day ‚¥¬°“√√—∫ª√–∑“πÀ√◊Õ„Àâ

∑“ßÀ≈Õ¥‡≈◊Õ¥¥” ®–™à«¬∫√√‡∑“Õ“°“√‰¥â ∑—Èßπ’È

·π–π”„Àâ∫√‘À“√¬“∑“ßÀ≈Õ¥‡≈◊Õ¥¥”„πºŸâ∑’Ë¡’°“√

∑”ß“π¢Õßµ—∫∫°æ√àÕß®“°¿“«–¥—ß°≈à“« À√◊Õ¡’√–¥—∫

¬“ valproate „π‡≈◊Õ¥ Ÿß¡“°°«à“™à«ß°“√√—°…“

·≈–¡’Õ“°“√· ¥ß∑’Ë√ÿπ·√ß (coma) ∑—Èßπ’Èªí®®ÿ∫—π„π

ª√–‡∑»‰∑¬¬—ß‰¡à¡’ carnitine √Ÿª·∫∫¬“©’¥∑“ß

À≈Õ¥‡≈◊Õ¥¥” ¡’‡æ’¬ß„π√Ÿª·∫∫º≈‘µ¿—≥±å‡ √‘¡

Õ“À“√™π‘¥¬“‡¡Á¥‡∑à“π—Èπ

°“√ªÑÕß°—π8

°“√ªÑÕß°—π¿“«– VHE  “¡“√∂∑”‰¥â‚¥¬°“√

≈¥ªí®®—¬‡ ’Ë¬ß∑’Ë°≈à“«¡“¢â“ßµâπ °≈à“«§◊Õ §«√À≈’°

‡≈’Ë¬ß°“√„™â¬“°—π™—°À≈“¬µ—«√à«¡°—π √«¡‰ª∂÷ß¬“®‘µ

‡«™∑’ËÕ“®‡°‘¥ªØ‘°‘√‘¬“√–À«à“ß¬“°—∫¬“ valproate

·≈–√–¡—¥√–«—ß°“√„™â¬“ valproate „πºŸâ∑’Ë¡’§«“¡º‘¥

ª°µ‘¢Õßµ—∫·≈–‰µ „π à«π¢Õß°“√„Àâ carnitine ‡ √‘¡

π—Èπ ®–·π–π”‡©æ“–„πºŸâ∑’Ë¡’Õ“°“√· ¥ß∂÷ß¿“«–

°“√¢“¥ carnitine ‡™àπ hypotonia, lethargy À√◊Õ¡’

√–¥—∫ free carnitine „π‡≈◊Õ¥µË” À√◊Õ¡’°“√∑”ß“π

¢Õßµ—∫∑’Ë∫°æ√àÕß‡∑à“π—Èπ

∫∑ √ÿª

·¡â«à“‚√§∑“ß ¡Õß∑’Ë‡°’Ë¬«¢âÕß°—∫¿“«–·Õ¡-

‚¡‡π’¬„π‡≈◊Õ¥ Ÿß®“°¬“ valproate ¡’‚Õ°“ ‡°‘¥¢÷Èπ

‰¥âπâÕ¬ ·µà‡ªìπ¿“«–∑’Ë√ÿπ·√ß ÷́ËßÕ“®∑”„Àâ‡ ’¬™’«‘µ

‰¥â °“√µ√–Àπ—°·≈–„Àâ§«“¡ ”§—≠„π°“√§âπÀ“

Õ“°“√‰¡àæ÷ßª√– ß§å¥—ß°≈à“« √«¡∂÷ß∑”°“√µ‘¥µ“¡

Õ“°“√· ¥ß∑’Ë‡°‘¥¢÷Èπ¥â«¬°“√µ√«®√–¥—∫·Õ¡‚¡‡π’¬

„π‡≈◊Õ¥¢ÕßºŸâªÉ«¬∑’Ë¡’ªí®®—¬‡ ’Ë¬ßµàÕ¿“«– VHE, ºŸâ∑’Ë

„™â¬“À≈“¬™π‘¥·≈–Õ“®‡°‘¥ªØ‘°‘√‘¬“√–À«à“ß¬“°—∫

valproate À√◊Õ¡’·π«‚πâ¡∑’Ë®–¢“¥ “√ carnitine ®–

™à«¬ªÑÕß°—π°“√‡°‘¥ VHE À√◊Õ∑”„Àâ “¡“√∂µ√«®

æ∫¿“«–π’È‰¥â‡√Á«¢÷Èπ ´÷Ëß®–∑”„Àâ “¡“√∂„Àâ°“√√—°…“

‰¥âÕ¬à“ß√«¥‡√Á« Õ—π®–™à«¬≈¥§«“¡‡ ’Ë¬ßµàÕ°“√‡ ’¬

™’«‘µ¢ÕßºŸâªÉ«¬‰¥â
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®ß‡≈◊Õ°§”µÕ∫∑’Ë∂Ÿ°µâÕß‡æ’¬ß¢âÕ‡¥’¬«

1. ¢âÕ„¥ ‰¡à„™à °≈‰°°“√ÕÕ°ƒ∑∏‘Ï¢Õß¬“ valproate

°. ªî¥°—Èπ NMDA receptor

¢. ªî¥°—Èπ voltage-gated sodium channel

§. ¬—∫¬—Èß glycogen synthase kinase-3 beta

ß. ªî¥°—Èπ N-type voltage-gated calcium

channel

2. ¢âÕ„¥°≈à“«∂Ÿ°µâÕß‡°’Ë¬«°—∫≈—°…≥–¢Õß°“√‡°‘¥

¿“«– valproate-induced hyperammonemic

encephalopathy

°. ‰¡à —¡æ—π∏å°—∫¢π“¥¬“∑’Ë‰¥â√—∫

¢. ¡’§«“¡ —¡æ—π∏å°—∫Õ“°“√·æâ¬“

§. ¡’º≈∑”„Àâ‡°‘¥¿“«–À—«„®«“¬‡©’¬∫æ≈—π‰¥â

ß.  à«π„À≠à‡°‘¥¢÷ÈπÀ≈—ß®“°„™â¬“π“πµ‘¥µàÕÀ≈“¬ªï

3. ¢âÕ„¥ ‰¡à∂Ÿ°µâÕß ‡°’Ë¬«°—∫Õ“°“√· ¥ß¢Õß¿“«–

valproate-induced hyperammonemic

encephalopathy

°. Drowsy Lethargy  Coma

¢. Ataxia Hepatitis Seizure

§. Vomit Drowsy Disorientation

ß. Seizure Coma Behavior change

4. ¢âÕ„¥ ‰¡à∂Ÿ°µâÕß ‡°’Ë¬«°—∫°√–∫«π°“√ √â“ß

·Õ¡‚¡‡π’¬„π√à“ß°“¬

°. ‡°‘¥®“°°“√‡ª≈’Ë¬π·ª≈ß glutamine ‡ªìπ

glutamate ∑’Ë‰µ

¢. ‡°‘¥®“°°“√¬àÕ¬ nitrogenous substance

¥â«¬·∫§∑’‡√’¬∑’Ë≈”‰ â

§. ‡°‘¥®“°‡¡·∑∫Õ≈‘´÷¡¢Õß‚ª√µ’π∑’Ë‰¥â√—∫®“°

¿“¬πÕ°·≈–¿“¬„π√à“ß°“¬

ß. ‡°‘¥®“°°“√‡ª≈’Ë¬π·ª≈ß∑’Ëµ—∫¥â«¬°√–∫«π°“√

hepatic transpeptidase

·∫∫∑¥ Õ∫∫∑§«“¡°“√»÷°…“µàÕ‡π◊ËÕß

5. ¢âÕ„¥ ‰¡à„™à °≈‰°°“√‡°‘¥¿“«– hyperammo-

nemic encephalopathy ®“°¬“ valproate

°. ·¬àß®—∫°—∫ carnitine ∑’Ëµ—∫

¢. °√–µÿâπ°“√∑”ß“π¢Õß‡Õπ‰´¡å glutaminase

∑’Ë‰µ

§. ¬—∫¬—Èß‡Õπ‰´¡å N-acetylglutamate synthase

∑’Ëµ—∫

ß. °√–µÿâπ°“√∑”ß“π¢Õß‡Õπ‰´¡å carbamoyl

phosphate synthetase 1 ∑’Ëµ—∫

6. ¢âÕ„¥‡ªìπº≈∑’Ë‡°‘¥¢÷Èπ®“°√–¥—∫·Õ¡‚¡‡π’¬∑’Ë Ÿß¢÷Èπ

„π ¡Õß

°. ∑”„Àâ‡°‘¥¿“«– brain atrophy

¢. Osmolarity ¿“¬„π‡´≈≈åª√– “∑∑’Ë√–¥—∫≈¥≈ß

§. ¡’ aquaporin 4 ∑’Ë∫√‘‡«≥ºπ—ß¢Õß‡´≈≈å

ª√– “∑‡æ‘Ë¡¢÷Èπ

ß. ¡’°“√ —ß‡§√“–Àå “√ glutamate ‡æ‘Ë¡¢÷Èπ∑’Ë

‡´≈≈åª√– “∑

7. ¢âÕ„¥°≈à“«∂Ÿ°µâÕß‡°’Ë¬«°—∫∫∑∫“∑¢Õß carnitine

„π«ß®√¬Ÿ‡√’¬∑’Ëµ—∫

°.  “√µ—Èßµâπ¢Õß acetyl CoA

¢.  “√¬—∫¬—Èß‡Õπ‰´¡å glutamine synthetase

§.  “√∑’Ë™à«¬π” acetyl CoA ‡¢â“ Ÿà mitochon-

dria

ß.  “√¬—∫¬—Èß‡Õπ‰´¡å N-acetylglutamate syn-

thase
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8. ºŸâªÉ«¬„π¢âÕ„¥¡’§«“¡‡ ’Ë¬ß πâÕ¬∑’Ë ÿ¥ µàÕ°“√‡°‘¥

¿“«– hyperammonemic encephalopathy ‡¡◊ËÕ

‰¥â√—∫¬“ valproate

°. π“¬ A ‡ªìπ‚√§®‘µ‡¿∑∑’Ë°”≈—ß√—∫ª√–∑“π¬“

risperidone

¢. π“¬ B ¡’‚√§ª√–®”µ—«‡ªìπ cirrhosis Child

Pugh class C

§. π“¬ C ¡’¿“«–∫°æ√àÕß¢Õß‡Õπ‰´¡å ornithine

transcarbamylase

ß. π“¬ D ‡ªìπºŸâªÉ«¬µ‘¥‡µ’¬ß ¡’√–¥—∫ albumin

„π‡≈◊Õ¥‡∑à“°—∫ 4.5 g/dL

9. ¢âÕ„¥°≈à“«∂Ÿ°µâÕß‡°’Ë¬«°—∫¬“ lactulose °—∫

¿“«– valproate-induced hyperammonemic

encephalopathy (VHE)

°. „™â‡ªìπ¬“ªÑÕß°—π°“√‡°‘¥¿“«– VHE ‰¥â

¢.  “¡“√∂∑”„Àâ ¿“«–¿“¬„π≈”‰ â¡’§«“¡‡ªìπ

°√¥

§. ¡’ƒ∑∏‘Ï‡ªìπ¬“√–∫“¬®“°°“√°√–µÿâπ°“√∫’∫µ—«

¢Õß≈”‰ â

ß. ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√¥Ÿ¥´÷¡ valproate ®“°∑“ß

‡¥‘πÕ“À“√‰¥â

10. ¢âÕ„¥ ‰¡à„™à ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß„π°“√æ‘®“√≥“„™â

¬“ valproate ‡æ◊ËÕªÑÕß°—π°“√‡°‘¥¿“«– hyper-

ammonemic encephalopathy

°. ¡’¿“«–µ—Èß§√√¿å

¢. °”≈—ß°“√√—∫ª√–∑“π¬“§ÿ¡°”‡π‘¥

§. ¡’§«“¡∫°æ√àÕß¢Õß‡Õπ‰´¡å„π«ß®√¬Ÿ‡√’¬

ß. πÈ”Àπ—°≈¥≈ß 10 °‘‚≈°√—¡¿“¬„π 1 ‡¥◊Õπ

11. À≠‘ß Õ“¬ÿ 19 ªï πÈ”Àπ—° 45 °‘‚≈°√—¡ ¡’ª√–«—µ‘

‡ªìπ‚√§ª«¥»’√…–‰¡‡°√π‡√◊ÈÕß√—ß ¢≥–π’È√—∫

ª√–∑“π¬“ topiramate 100 ¡‘≈≈‘°√—¡/«—π µàÕ¡“

‰¥â√—∫°“√«‘π‘®©—¬‡ªìπ bipolar affective disorder

·æ∑¬å®÷ß‡√‘Ë¡¬“ valproate ‚¥¬‡æ‘Ë¡¢π“¥¬“

®π‰¥â 1,500 ¡‘≈≈‘°√—¡/«—π ¿“¬„π 1  —ª¥“Àå

§√—Èßπ’È‰¥â√—∫°“√√—°…“„π‚√ßæ¬“∫“≈¥â«¬Õ“°“√

§«“¡§‘¥°“√√—∫√Ÿâ™â“≈ß ‡ ◊́ËÕß ÷́¡ ‚¥¬µ√«®æ∫

«à“√–¥—∫ ammonia „π‡≈◊Õ¥‡∑à“°—∫ 124 µmol/L,

√–¥—∫¬“ valproate „π‡≈◊Õ¥‡∑à“°—∫ 87 µg/mL

·≈–¡’§à“ AST/ALT ª°µ‘ ¢âÕ„¥‡ªìπªí®®—¬∑’Ë∑”

„ÀâºŸâªÉ«¬‡°‘¥¿“«– valproate-induced hyper-

ammonemic encephalopathy ¢÷Èπ

°. °“√‰¥â√—∫¬“ topiramate √à«¡¥â«¬

¢. °“√‰¥â√—∫¬“ valproate „π¢π“¥ Ÿß

§. °“√ª√—∫¢π“¥¬“ valproate ∑’Ë√«¥‡√Á«

ß. ∂Ÿ°∑ÿ°¢âÕ

12. À≠‘ß Õ“¬ÿ 40 ªï ¡’Õ“°“√ —∫ π‡°‘¥¢÷ÈπÀ≈—ß®“°

‰¥â√—∫¬“ intravenous valproate º≈∑“ßÀâÕß

ªØ‘∫—µ‘°“√„π¢âÕ„¥ “¡“√∂„™â‡ªìπ¢âÕ¡Ÿ≈ π—∫ πÿπ

°“√«‘π‘®©—¬¿“«– valproate-induced hyper-

ammonemic encephalopathy ‰¥â

°. Serum ammonia 35 µg/dL ·≈– serum

valproate 150 µg/mL

¢. Serum ammonia 55 µg/dL ·≈– serum

valproate 150 µg/mL

§. Serum ammonia 35 µmol/L ·≈– serum

valproate 75 µg/mL

ß. Serum ammonia 55 µmol/L ·≈– serum

valproate 75 µg/mL
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13. ¬“„π¢âÕ„¥∑’Ë “¡“√∂∑”„Àâ‡°‘¥ªØ‘°‘√‘¬“√–À«à“ß¬“

°—∫¬“ valproate ·≈–‡æ‘Ë¡‚Õ°“ „π°“√‡°‘¥¿“«–

valproate-induced hyperammonemic

encephalopathy ‰¥â

°. Pregabalin

¢. Lacosamide

§. Phenobarbital

ß. Levetiracetam

14. À≠‘ß Õ“¬ÿ 40 ªï ¡’Õ“°“√ —∫ π·≈– coma ‡°‘¥

¢÷ÈπÀ≈—ß®“°‰¥â√—∫¬“ intravenous valproate

·æ∑¬å„Àâ°“√«‘π‘®©—¬‡ªìπ¿“«– valproate-induced

hyperammonemic encephalopathy ¢âÕ„¥‡ªìπ

∑“ß‡≈◊Õ°„π°“√√—°…“ºŸâªÉ«¬√“¬π’È∑’Ë‡À¡“– ¡∑’Ë ÿ¥

°. À¬ÿ¥¬“ valproate ·≈–„Àâ lactulose ∑“ß

À≈Õ¥‡≈◊Õ¥¥”

¢. À¬ÿ¥¬“ valproate ·≈–„Àâ lactulose ¥â«¬

°“√ «π∑“ß∑«“√Àπ—°

§. ≈¥¢π“¥¬“ valproate ·≈–„Àâ lactulose ∑“ß

nasogastric tube

ß. ≈¥¢π“¥¬“ valproate ·≈–„Àâ lactulose

¥â«¬°“√√—∫ª√–∑“π∑“ßª“°

15. °“√„™â carnitine ‡æ◊ËÕªÑÕß°—π°“√‡°‘¥¿“«–

valproate-induced hyperammonemic

encephalopathy ®–¡’ª√–‚¬™πå„πºŸâ∑’Ë¡’ ¿“«–

¥—ßµàÕ‰ªπ’È

°. °“√∑”ß“π‰µº‘¥ª°µ‘

¢. °“√∑”ß“π¢Õßµ—∫∫°æ√àÕß

§. ¡’¿“«–µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥

ß. ¡’√–¥—∫ total carnitine „π‡≈◊Õ¥µË”
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°√–¥“…§”µÕ∫

‡√◊ËÕß Valproate-induced Hyperammonemic Encephalopathy

√À—  2003-1-000-003-08-2560 ®”π«π 2 Àπà«¬°‘µ°“√»÷°…“µàÕ‡π◊ËÕß

®—π∑√åπ¿—  √å ™–µ“§”

™◊ËÕ-π“¡ °ÿ≈ (¿°./¿≠.).................................... ‡≈¢∑’Ë„∫ª√–°Õ∫‚√§»‘≈ªá/«‘™“™’æ. ¿....................

‡≈¢∑’Ë ¡“™‘° ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) ....................   (∂â“¡’)

°√≥’∑’Ë∑à“π‰¡à‡ªìπ ¡“™‘° ∑à“πµâÕß°“√

(   )  ¡—§√‡ªìπ ¡“™‘°¢Õß ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) „πÕ—µ√“ 1000 ∫“∑µ≈Õ¥™’æ

(∑à“π‰¡àµâÕß®à“¬§à“µ√«®¢âÕ Õ∫·≈– àß§–·ππ ®”π«π 100 ∫“∑‚¥¬‡√‘Ë¡µâπµ—Èß·µà∫∑§«“¡π’È‡ªìπµâπ‰ª)

°√ÿ≥“°√Õ°„∫ ¡—§√ ¡“™‘°„π‡≈à¡ ·≈– àß„∫ ¡—§√ ¡“™‘°æ√âÕ¡°√–¥“…§”µÕ∫π’È

(   ) ‰¡à ¡—§√‡ªìπ ¡“™‘°‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬)

(∑à“πµâÕß®à“¬§à“µ√«®¢âÕ Õ∫·≈– àß§–·ππ®”π«π 100 ∫“∑ ”À√—∫∫∑§«“¡π’È)

°“√™”√–‡ß‘π

(   ) ∏π“≥—µ‘    —Ëß®à“¬ ª≥.  —πµ‘ ÿ¢ 10113 „ππ“¡ ç ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬)é

(   ) ‚Õπ‡ß‘π‡¢â“∫—≠™’ÕÕ¡∑√—æ¬å ∏. ° ‘°√‰∑¬  “¢“ ÿ¢ÿ¡«‘∑ 57 ‡≈¢∑’Ë 046-2-73779-3  ™◊ËÕ∫—≠™’

ç ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬)é (‚ª√¥·π∫À≈—°∞“π°“√‚Õπ‡ß‘πæ√âÕ¡™◊ËÕºŸâ‚Õπ)

● §à“ ¡—§√ ¡“™‘° 1,000 ∫“∑   µ≈Õ¥™’æ ∫“∑

● §à“µ√«®·≈– àß§–·ππ 100 ∫“∑  (°√≥’∑’Ë∑à“π‡ªìπ ¡“™‘°À√◊Õ ∫“∑

 ¡—§√‡ªìπ ¡“™‘°¢Õß ¡“§¡œ  ‰¡àµâÕß®à“¬„π à«ππ’È)

√«¡ ∫“∑

∑à“πµâÕß°“√„Àâ·®âßº≈°“√µ√«®¢âÕ Õ∫‰ª¬—ß

(  ) E-mail ¢Õß∑à“π §◊Õ .............................................................................................

(  ) ‰ª√…≥’¬å∫—µ√À√◊Õ´Õß‡ª≈à“µ‘¥· µ¡ªá®à“Àπâ“´Õß∂÷ßµ—«∑à“π‡Õß ÷́Ëß‰¥â·π∫¡“æ√âÕ¡°—∫°√–¥“…

§”µÕ∫π’È·≈â«
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∑”‡§√◊ËÕßÀ¡“¬°“°∫“∑ ( X ) „πµ—«‡≈◊Õ°‡æ’¬ß 1 µ—«‡≈◊Õ°„π·µà≈–¢âÕ

¢âÕ∑’Ë ° ¢ § ß ®

1

2

3

4

5

6

7

8

9

10

≈“¬‡´Áπ¢Õß∑à“π ....................................

§«“¡§‘¥‡ÀÁπµàÕ∫∑§«“¡·≈–§”∂“¡‡√◊ËÕß

Valproate-induced Hyperammonemic Encephalopathy

„ à‡§√◊ËÕßÀ¡“¬ (X) „π™àÕß∑’Ë∑à“π‡≈◊Õ°

‡ÀÁπ¥â«¬ ‰¡à‡ÀÁπ
‰¡à‡ÀÁπ

Õ¬à“ß¬‘Ëß
‡ÀÁπ¥â«¬ ‡©¬Ê

¥â«¬
¥â«¬

Õ¬à“ß¬‘Ëß

1. ∑à“π§‘¥«à“∫∑§«“¡‡√◊ËÕßπ’È

¡’‡π◊ÈÕÀ“‡À¡“– ¡

2. ∑à“π§‘¥«à“∑à“π‰¥â„™âª√–‚¬™πå®“°∫∑§«“¡π’È

„π°“√ªØ‘∫—µ‘ß“π¢Õß∑à“π

3. ∑à“π§‘¥«à“§”∂“¡∑â“¬∫∑§«“¡

¡’§«“¡‡À¡“– ¡

4. ∑à“π§‘¥«à“®”π«π§”∂“¡∑â“¬∫∑§«“¡

¡’§«“¡‡À¡“– ¡

¢âÕ∑’Ë ° ¢ § ß ®

11

12

13

14

15
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