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¬“πà“√Ÿâ

Tiotropium

∏’√»—°¥‘Ï ‡¥™∏√“¥≈ ¿.∫.*

™◊ËÕ “¡—≠  Tiotropium bromide

ª√–‡¿∑¢Õß¬“
Quaternary ammonium class anticholinergic

bronchodilater

ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“
Muscarinic receptors ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√

§«∫§ÿ¡°“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ‡√’¬∫¢Õß∑“ß‡¥‘πÀ“¬„®

ª√–°Õ∫¥â«¬ 3 subtypes ¥—ßµàÕ‰ªπ’È

➢ M1 receptor ∑”„Àâ‡°‘¥°“√ àß —≠≠“≥

ª√– “∑ cholinergic neurotransmitter ºà“π

parasympathetic ganglia

➢ M2 receptor ´÷ËßÕ¬Ÿà∫√‘‡«≥ª≈“¬ª√– “∑

cholinergic ·≈–∑”„Àâ°“√À≈—Ëß “√ acetylcholine ≈¥≈ß

(negative feedback modulation) °“√¬—∫¬—Èßµ—«√—∫

™π‘¥π’È®– àßº≈„Àâ‡æ‘Ë¡°“√À≈—Ëß acetylcholine ·≈–

À≈Õ¥≈¡∫’∫µ—«

➢ M3 receptor æ∫∫√‘‡«≥°≈â“¡‡π◊ÈÕ‡√’¬∫¢Õß

À≈Õ¥≈¡ ·≈– mucous membrane  àßº≈„Àâ‡°‘¥°“√

∫’∫µ—«¢Õß°≈â“¡‡π◊ÈÕ‡√’¬∫·≈–À≈—Ëß mucous secretion

‡¡◊ËÕ∂Ÿ°°√–µÿâπ¥â«¬ acetylcholine

Tiotropium ‡ªìπ antimascarinic agent ‚¥¬

®—∫°—∫ muscarinic receptor ∑—Èß 3 subtype ·µà¬“®–

®—∫Õ¬Ÿà°—∫ M1 ·≈– M3 ‰¥âπ“π°«à“ M2 ¡“° ®÷ß àßº≈„Àâ

°≈â“¡‡π◊ÈÕ‡√’¬∫¢ÕßÀ≈Õ¥≈¡‡°‘¥°“√§≈“¬µ—« ®“°°“√

»÷°…“„π —µ«å∑¥≈Õß æ∫«à“ tiotropium ®—∫°—∫ M1 ·≈–

M3 ‰¥âπ“π°«à“ ipratopium ª√–¡“≥ 100 ‡∑à“ ‡ªìπ

 “‡ÀµÿÀπ÷Ëß∑’Ë∑”„Àâ¬“ÕÕ°ƒ∑∏‘ÏÕ¬Ÿà ‰¥âπ“π  “¡“√∂„™â

‡æ’¬ß«—π≈– 1 §√—Èß

‡¿ —™®≈π»“ µ√å
¬“ tiotropium ‡ªìπ¬“∑’ËÕÕ°ƒ∑∏‘Ï‡©æ“–∑’Ë æ∫

«à“ª√‘¡“≥¬“∑’Ë≈ß ŸàªÕ¥¡’ª√–¡“≥√âÕ¬≈– 20 ¢Õß¢π“¥

¬“∑’Ë„Àâ‚¥¬°“√ Ÿ¥æàπ ·≈–æ∫ª√‘¡“≥¬“„π‡≈◊Õ¥πâÕ¬®π

µ√«®«—¥‰¥â§àÕπ¢â“ß¬“° §à“∑“ß‡¿ —™®≈π»“ µ√å∑’Ëπà“ π

„®¡’¥—ßµàÕ‰ªπ’È

* °≈ÿà¡ß“π‡¿ —™°√√¡ ‚√ßæ¬“∫“≈æ√–ª°‡°≈â“ ®—ßÀ«—¥®—π∑∫ÿ√’

√Ÿª∑’Ë 1  Ÿµ√‚§√ß √â“ß
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°“√¥Ÿ¥ ÷́¡ ®“° Ÿµ√‚§√ß √â“ß¢Õß¬“ tiotropium

‡ªìπ “√∑’Ë≈–≈“¬πÈ”‰¥âπâÕ¬ ‡¡◊ËÕ„Àâ‚¥¬°“√ Ÿ¥æàπ„π√Ÿª

¢Õßºß¬“·Àâß ®–¡’§à“™’«ª√– ‘∑∏‘º≈ (absolute

bioavailability) ‡æ’¬ßª√–¡“≥√âÕ¬≈– 19.5 æ∫§«“¡

‡¢â¡¢âπ Ÿß ÿ¥„π‡≈◊Õ¥ (Cmax) ¿“¬„π‡«≈“ 5 π“∑’ ·≈–

√–¥—∫¢Õß¬“®–≈¥≈ßÕ¬à“ß√«¥‡√Á«¿“¬„π‡«≈“ 1 ™—Ë«‚¡ß

¬“®–∂÷ß√–¥—∫§ß∑’Ë (steady state) „π√–¬–‡«≈“ª√–¡“≥

2-3  —ª¥“Àå ·≈–‰¡àæ∫«à“¡’°“√ – ¡¬“‡æ‘Ë¡¢÷Èπ ¡’

¢âÕ¡Ÿ≈· ¥ß«à“√–¥—∫¬“ Ÿß ÿ¥„π‡≈◊Õ¥∑’Ë steady state ‡∑à“°—∫

16.2 ·≈– 19.0 µg/L À≈—ß®“°„Àâ¬“¢π“¥ 18 µg «—π≈–

1 §√—Èß„πºŸâªÉ«¬‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß (COPD) ‡ªìπ‡«≈“

π“π 50 ·≈– 92 «—π µ“¡≈”¥—∫ ·≈–√–¥—∫¬“µË” ÿ¥„π

‡≈◊Õ¥‡∑à“°—∫ 4.2 ·≈– 4.3 µg/L ∑’Ë‡«≈“‡¥’¬«°—π

°“√°√–®“¬¢Õß¬“ ¬“®—∫°—∫‚ª√µ’π„πæ≈“ ¡“

√âÕ¬≈– 72 ª√‘¡“µ√°“√°√–®“¬¬“‡∑à“°—∫ 30 L/kg

®“°°“√∑¥≈Õß„πÀπŸ æ∫«à“¬“‰¡à “¡“√∂ºà“π blood

brain barrier ‰¥â

°“√¢—∫∂à“¬ ª√–¡“≥√âÕ¬≈– 7 ¢Õß¢π“¥¬“∑’Ë

„Àâ‚¥¬°“√ Ÿ¥æàπ ∂Ÿ°¢—∫∂à“¬∑“ßªí  “«–„π√Ÿª∑’Ë ‰¡à

‡ª≈’Ë¬π·ª≈ß ¬“∑’Ë‡À≈◊Õ à«π„À≠àµ‘¥Õ¬Ÿà∫√‘‡«≥∑“ß‡¥‘π

Õ“À“√·≈–‰¡à∂Ÿ°¥Ÿ¥´÷¡ ®–∂Ÿ°¢—∫∂à“¬ÕÕ°∑“ßÕÿ®®“√–

„π√Ÿª∑’Ë ‰¡à‡ª≈’Ë¬π·ª≈ß ‡¡◊ËÕ„Àâ¬“®π∂÷ß√–¥—∫§ß∑’Ë ®–¡’

§à“§√÷Ëß™’«‘µ¢Õß‡∑à“°—∫ 5-6 «—π

ª√– ‘∑∏‘¿“æ„π°“√√—°…“
¡’°“√»÷°…“º≈¢Õß¬“ tiotropium ∑’Ë¡’µàÕ

 ¡√√∂¿“æ°“√∑”ß“π¢ÕßªÕ¥‡ª√’¬∫‡∑’¬∫°—∫¬“À≈Õ°

‚¥¬„Àâ¬“¢π“¥ 18 µg «—π≈– 1 §√—Èß„πºŸâªÉ«¬‚√§ COPD

‡ªìπ‡«≈“ 1 ªï æ∫«à“§à“ forced expiratory volume „π

1 «‘π“∑’ (FEV1) §à“ forced vital capacity (FVC) ·≈–§à“

peak expiratory flow rate (PEFR) ‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ (√Ÿª∑’Ë 1·≈–√Ÿª∑’Ë 2) Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬

´÷Ëß«—¥®“°§à“ transition dyspnea index ¥’¢÷Èπ ®”π«π

§√—Èß¢Õß°“√‡°‘¥°“√°”‡√‘∫¢Õß‚√§≈¥≈ß ·≈–¬◊¥‡«≈“

¢Õß°“√‡°‘¥°“√°”‡√‘∫§√—Èß·√°¢Õß‚√§ÕÕ°‰ªÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ‡∑’¬∫°—∫¬“À≈Õ°

√Ÿª∑’Ë 2 º≈¢Õß¬“ tiotropium (-----)∑’Ë¡’µàÕ peak

expiratory flowrate (PEFR) ‡ª√’¬∫‡∑’¬∫°—∫

¬“À≈Õ°(...........) ¿“æ (a) «—¥„π™à«ß‡™â“ ¿“æ(b)

«—¥„π™à«ß‡¬Áπ

√Ÿª∑’Ë 1 º≈¢Õß¬“ tiotropium (▲) ‡ª√’¬∫‡∑’¬∫°—∫¬“

À≈Õ° (♦ ) „π«—π∑’Ë1(-----) «—π∑’Ë 8(.......) «—π

∑’Ë 92(----) «—π∑’Ë 176(-- -- --) ·≈–«—π∑’Ë 344

(-- -------) ‚¥¬°“√»÷°…“„™â√–¬–‡«≈“ 1 ªï

(1-year trial)
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°“√»÷°…“‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß¬“

tiotropium °—∫ ¬“ ipratropium æ∫«à“ tiotropium ¡’

ª√– ‘∑∏‘¿“æ¥’°«à“ ipratropium ‡¡◊ËÕ„Àâ¬“‰ª‡ªìπ√–¬–

‡«≈“π“π (√Ÿª∑’Ë 3)

¢âÕ∫àß„™â¢Õß¬“
„™â√—°…“·∫∫ maintenance „πºŸâªÉ«¬ COPD

‚¥¬∫√√‡∑“Õ“°“√ÀÕ∫‡Àπ◊ ËÕ¬ ·≈–ªÑÕß°—πÕ“°“√

°”‡√‘∫¢Õß‚√§‰¥â

´÷Ëß¡’«‘∏’„™â¥—ßπ’È

1. ‡ªî¥Ω“§√Õ∫‡§√◊ËÕß ‡ªî¥ mouthpiece

2. ·°–·§ª´Ÿ≈¬“ÕÕ°®“°·ºß(π”ÕÕ°¡“‡¡◊ËÕ

µâÕß°“√ Ÿ¥¬“‡∑à“π—Èπ) «“ß·§ª´Ÿ≈≈ß„π™àÕßµ√ß°≈“ß

‚¥¬„ à¢â“ß„¥¢Õß·§ª´Ÿ≈«“ß≈ß‰ª°Á‰¥â

3. ªî¥ mouthpiece „Àâ·πàπ®π°√–∑—Ëß‰¥â¬‘π

‡ ’¬ß§≈‘°

4. ∂◊Õ‡§√◊ËÕß„Àâ mouthpiece µ—Èß¢÷Èπ °¥∑’ËªÿÉ¡ 1

§√—Èß ·≈â«ª≈àÕ¬ °“√∑”‡™àππ’È®–‡ªìπ°“√‡®“–√Ÿ∑’Ë·§ª´Ÿ≈

‡æ◊ËÕ„Àâºß¬“ÕÕ°¡“‡¡◊ËÕ¡’°“√ Ÿ¥≈¡À“¬„®

5. ºŸâªÉ«¬À“¬„®ÕÕ°„Àâ¡“°∑’Ë ÿ¥ Àâ“¡ ‡ªÉ“≈¡

À“¬„®‡¢â“‰ª„π mouthpiece ‡¥Á¥¢“¥

6. Õ¡ mouthpiece ‚¥¬„Àâ√‘¡Ωïª“°·π∫°—∫

‡§√◊ËÕß¡“°∑’Ë ÿ¥ ‡ß¬Àπâ“¢÷Èπ‡≈Á°πâÕ¬ À“¬„®‡¢â“™â“ Ê

·≈–≈÷° Ê ‚¥¬„Àâ¡’§«“¡‡√Á«‡æ’¬ßæÕ∑’Ë®–‰¥â¬‘π‡ ’¬ß

·§ª´Ÿ≈ —ËπÕ¬Ÿà„π‡§√◊ËÕß  Ÿ¥≈¡À“¬„®‡¢â“®π‡µÁ¡ªÕ¥

°≈—ÈπÀ“¬„®„Àâπ“π∑’Ë ÿ¥‡∑à“∑’Ë®–∑”‰¥â ¢≥–‡¥’¬«°—π°Áπ”

‡§√◊ËÕßÕÕ°®“°ª“° ·≈–À“¬„®‰¥âµ“¡ª°µ‘

7. ∑”´È”¢—ÈπµÕπ∑’Ë 5 ·≈– 6 ‡æ◊ËÕ„Àâºß¬“À¡¥

®“°·§ª´Ÿ≈

8. ‡ªî¥ mouthpiece Õ’°§√—ÈßÀπ÷Ëß ‡æ◊ËÕπ”

·§ª´Ÿ≈‡ª≈à“ÕÕ°®“°‡§√◊ËÕß ªî¥ mouthpiece ·≈–Ω“

‡§√◊ËÕß

9. §«√∑”§«“¡ –Õ“¥‡§√◊ËÕß‡¥◊Õπ≈– 1 §√—Èß

‚¥¬„™âπÈ”Õÿ àπ µâÕß∑”„Àâ·Àâß°àÕπ„™â∑ÿ°§√— Èß‚¥¬„™â

°√–¥“…´—∫πÈ” ·≈–ª≈àÕ¬„Àâ·Àâß„πÕ“°“» ´÷Ëß®–„™â

‡«≈“ª√–¡“≥ 24 ™—Ë«‚¡ß ¥—ßπ—Èπ®÷ß§«√∑”§«“¡ –Õ“¥

À≈—ß„™âß“π∑—π∑’ ‡æ◊ËÕ„Àâ·Àâß∑—π°“√„™â§√—ÈßµàÕ‰ª  ”À√—∫

mouthpiece  “¡“√∂∑”§«“¡ –Õ“¥ ‚¥¬°“√‡™Á¥¥â«¬

ºâ“À√◊Õ°√–¥“…∑‘™™ŸÀ¡“¥ Ê (Àâ“¡„™âºâ“‡ªï¬°™ÿà¡) ‡¡◊ËÕ

µâÕß°“√‰¥â∑ÿ°‡«≈“

10. ‰¡à§«√π”·§ª´Ÿ≈ÕÕ°®“°·ºß À√◊Õ‡°Á∫‰«â

„πµ—«‡§√◊ËÕß‡ªìπ‡«≈“π“π ‡æ◊ËÕªÑÕß°—π¬“ —¡º— §«“¡

√âÕπ·≈–· ß·¥¥

√Ÿª∑’Ë 3 °“√‡ª√’¬∫‡∑’¬∫º≈¢Õß¬“∑’Ë¡’µàÕ°“√‡ª≈’Ë¬π

·ª≈ß¢Õß§à“ FEV1 ¿“¬À≈—ß°“√√—°…“¥â«¬¬“

tiotropium 18 microgram «—π≈–§√—Èß ‚¥¬„™â

HandiHaler ·≈– ipratopium 40 microgram

«—π≈– 4 §√—Èß ‚¥¬„™â metered-dose inhaler

‡ªìπ‡«≈“ 1 ªï

¢π“¥·≈–«‘∏’„™â
√Ÿª·∫∫¢Õß¬“‡ªìπ·§ª Ÿ́≈∫√√®ÿºß¬“ ”À√—∫ Ÿ¥

æàπ 1 ·§ª´Ÿ≈ª√–°Õ∫¥â«¬µ—«¬“ ”§—≠§◊Õ tiotropium

bromide 22.5 µg ‡∑’¬∫‡∑à“°—∫¬“ tiotropium 18 µg „™â

§√—Èß≈– 1 ·§ª´Ÿ≈ «—π≈–§√—Èß „π‡«≈“‡¥‘¡∑ÿ°«—π (‡«≈“∑’Ë

 Ÿ¥æàπ¬“‰¡à¡’º≈µàÕª√– ‘∑∏‘¿“æ¢Õß¬“) Õÿª°√≥å∑’Ë„™â

 Ÿ¥‡ªìπÕÿª°√≥å‡©æ“–∑’Ë‡√’¬°«à“ HandiHaler
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Õ“°“√‰¡àæ÷ßª√– ß§å®“°°“√„™â¬“
ª“°·Àâß √âÕ¬≈– 14

(¡—°®–≈¥≈ß‡¡◊ËÕ„™â¬“µ‘¥µàÕ°—π√–¬–Àπ÷Ëß)

∑âÕßºŸ° √âÕ¬≈– 1-10

· ∫§Õ √âÕ¬≈– 1-10

„® —Ëπ √âÕ¬≈– 0.1-1

ªí  “«–≈”∫“°·≈–ªí  “«–¢—¥ √âÕ¬≈– 0.1-1

Angio-oedema √âÕ¬≈– 0.1-1

¢âÕÀâ“¡„™â
Àâ“¡„™â„πºŸâªÉ«¬∑’Ë¡’ª√–«—µ‘·æâ atropine À√◊Õ

Õπÿæ—π∏å¢Õß atropine ‡™àπ ipratropium, oxitropium

·≈– à«πª√–°Õ∫Õ◊Ëπ Ê „πµ”√—∫

¢âÕ§«√√–«—ß
1. ‰¡à§«√„™â¬“π’È√—°…“°√≥’∑’Ë‡°‘¥Õ“°“√Õ¬à“ß

‡©’¬∫æ≈—π

2. §«√„™â¥â«¬§«“¡√–¡—¥√–«—ß„πºŸâªÉ«¬‚√§µâÕÀ‘π

™π‘¥¡ÿ¡·§∫ µàÕ¡≈Ÿ°À¡“°‚µ ·≈–∑àÕªí  “«–Õÿ¥µ—π

3. ‰¡à§«√„™â¬“‡°‘π°«à“«—π≈– 1 §√—Èß

4. ‰¡à§«√„™â¬“„π µ√’¡’§√√¿åÀ√◊Õ„Àâπ¡∫ÿµ√

Õ—πµ√°‘√‘¬“°—∫¬“Õ◊Ëπ
‰¡à§«√„™â√à«¡°—∫ anticholinergic drug µ—«Õ◊Ëπ
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