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∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å: ‡æ◊ËÕ«‘‡§√“–Àå§«“¡§ÿâ¡§à“∑“ß°“√·æ∑¬å¢Õß 1) °“√§—¥°√Õß‚√§°√–¥Ÿ°æ√ÿπ

„π μ√’«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ∑ÿ°§π‡ª√’¬∫‡∑’¬∫ 1.1) °“√§—¥°√Õß‚√§°√–¥Ÿ°æ√ÿπ¥â«¬‡§√◊ËÕß

Dual Energy X-ray Absorptiometry (DEXA) °—∫ 1.2) °“√ª√–‡¡‘π¥â«¬ Osteoporosis

Self-Assessment Tool (OST) ‚¥¬ºŸâ∑’Ë¡’ªí®®—¬‡ ’Ë¬ß Ÿß®–√—∫°“√μ√«®¥â«¬‡§√◊ËÕß DEXA

‡æ◊ËÕ¬◊π¬—πº≈·≈– 1.3) ‰¡à¡’°“√μ√«®§—¥°√Õß·≈–°“√„™â¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—° ·≈–

2) ∑“ß‡≈◊Õ°„π°“√ªÑÕß°—π°√–¥Ÿ°À—°™π‘¥ª∞¡¿Ÿ¡‘·≈–∑ÿμ‘¬¿Ÿ¡‘„πÀ≠‘ß«—¬À≈—ßÀ¡¥

ª√–®”‡¥◊Õπ ∑’Ë‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ‡ª√’¬∫‡∑’¬∫√–À«à“ß¬“ alendronate risedronate

raloxifene ·≈– calcitonin ™π‘¥æàπ®¡Ÿ° °—∫°“√‰¡à„™â¬“

«‘∏’°“√»÷°…“: °“√ª√–‡¡‘π§«“¡§ÿâ¡§à“∑“ß°“√·æ∑¬å„™â«‘∏’ª√–‡¡‘πμâπ∑ÿπª√– ‘∑∏‘º≈·≈–

μâπ∑ÿπÕ√√∂ª√–‚¬™πå °≈à“«§◊Õ«‘‡§√“–Àå§à“„™â®à“¬„π°“√§—¥°√ÕßμàÕ°“√«‘π‘®©—¬ºŸâªÉ«¬

‚√§°√–¥Ÿ°æ√ÿπ 1 √“¬ ¥â«¬·∫∫®”≈Õß decision tree ·≈–«‘‡§√“–Àå§à“„™â®à“¬„π°“√√—°…“‚√§

°√–¥Ÿ°æ√ÿπμàÕ 1 ªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ∑’Ë‰¥â√—∫ (Quality Adjusted Life Year À√◊Õ QALY

gained) ¥â«¬·∫∫®”≈Õß Markov μ—«·ª√„π·∫∫®”≈Õß à«π„À≠à¡“®“°°“√∑∫∑«π

«√√≥°√√¡Õ¬à“ß‡ªìπ√–∫∫ ¬°‡«âπ¢âÕ¡Ÿ≈μâπ∑ÿπ´÷Ëß‡°Á∫®√‘ß®“° ∂“πæ¬“∫“≈ °“√«‘‡§√“–Àå

„™â¡ÿ¡¡Õß∑“ß —ß§¡ ‚¥¬√«¡§à“„™â®à“¬∑’Ë‡°‘¥¢÷Èπ„π ∂“πæ¬“∫“≈ ‡™àπ §à“μ√«®§—¥°√Õß

§à“¬“ §à“√—°…“¿“«–°√–¥Ÿ°À—° ·≈–§à“„™â®à“¬„π§√—«‡√◊Õπ ‡™àπ §à“‡¥‘π∑“ß‡æ◊ËÕ°“√§—¥°√Õß

·≈–√—°…“¢ÕßºŸâªÉ«¬·≈–≠“μ‘ §à“„™â®à“¬¢Õß§√—«‡√◊Õπ„π°“√¥Ÿ·≈ºŸâªÉ«¬°√–¥Ÿ°À—° ·≈–¡’

°“√«‘‡§√“–Àå§«“¡‰«¢Õßμ—«·ª√∑ÿ°μ—«„π·∫∫®”≈Õß¥â«¬«‘∏’ Probabilistic Sensitivity

Analysis (PSA)

º≈°“√»÷°…“ ”§—≠: °“√§—¥°√Õß‚√§°√–¥Ÿ°æ√ÿπ¥â«¬‡§√◊ËÕß DEXA ‡ªìπ∑“ß‡≈◊Õ°∑’Ë¡’§«“¡

‡À¡“– ¡¡“°∑’Ë ÿ¥ Õ—μ√“ à«πμâπ∑ÿπμàÕº≈≈—æ∏å¢Õß°“√ªÑÕß°—π°√–¥Ÿ°À—°™π‘¥ª∞¡¿Ÿ¡‘¡’

§à“≈¥≈ß‡¡◊ËÕ„™â¬“„πºŸâªÉ«¬∑’ËÕ“¬ÿ¡“°¢÷Èπ ¬°‡«âπ‡¡◊ËÕºŸâªÉ«¬¡’Õ“¬ÿ¡“°°«à“ 75 ªï À“°

‡ª√’¬∫‡∑’¬∫¬“·μà≈–™π‘¥æ∫«à“¬“ alendronate ¡’Õ—μ√“ à«πμâπ∑ÿπμàÕº≈≈—æ∏åπâÕ¬∑’Ë ÿ¥
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 à«π¬“ calcitonin ™π‘¥æàπ®¡Ÿ° ¡’Õ—μ√“ à«πμâπ∑ÿπμàÕº≈≈—æ∏å¡“°∑’Ë ÿ¥∑—Èß„π¡ÿ¡¡Õß —ß§¡

·≈–√—∞∫“≈ °“√ªÑÕß°—π°√–¥Ÿ°À—°™π‘¥∑ÿμ‘¬¿Ÿ¡‘¥â«¬¬“∑—Èß 4 ™π‘¥¡’Õ—μ√“ à«πμâπ∑ÿπμàÕº≈≈—æ∏å

∑’Ë¡“°°«à“°“√ªÑÕß°—π™π‘¥ª∞¡¿Ÿ¡‘

 √ÿªº≈: À“°°”Àπ¥„Àâ§«“¡æÕ„®®à“¬¢Õß —ß§¡‡∑à“°—∫ 3 ‡∑à“¢Õß√“¬‰¥âª√–™“™“μ‘μàÕÀ—«

(360,108 ∫“∑) °“√§—¥°√Õß‚√§°√–¥Ÿ°æ√ÿπ¥â«¬‡§√◊ËÕß DEXA ·≈–°“√„™â¬“ alendronate

‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°™π‘¥ª∞¡¿Ÿ¡‘¡’§«“¡§ÿâ¡§à“ ”À√—∫ºŸâªÉ«¬Õ“¬ÿ 60 ªï¢÷Èπ‰ª º≈°“√»÷°…“π’È

‰¥â„™â‡ªìπ¢âÕ¡Ÿ≈ª√–°Õ∫°“√æ‘®“√≥“¢Õß§≥–Õπÿ°√√¡°“√æ—≤π“∫—≠™’¬“À≈—°·Ààß™“μ‘

 ”À√—∫°“√§—¥‡≈◊Õ°¬“‡¢â“À√◊ÕÕÕ°®“°∫—≠™’¬“À≈—°·Ààß™“μ‘ 2551
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ABSTRACT

Objectives: Purposes of this study are to evaluate value for money of providing

screening for osteoporosis among postmenopausal women aged more than 45

years with no prior history of hip and vertebral fractures, and prevention of the

fractures among osteoporosis women in Thailand. The screening modalities

include 1) a systematic screening using Dual energy X-ray absorptiometry (DEXA),

2) a systematic screening using the osteoporosis self-assessment tool (OST) at

first, then DEXA for selected groups, and 3) no screening. The treatment

options comprise alendronate, risedronate, raloxifene, calcitonin nasal spray

and çdo-nothingé strategy for primary prevention and secondary prevention of

osteoporotic fractures.

Methods: Cost-utility analyses were conducted using both health care providerûs

and societal perspective. Decision tree model was constructed for analysis of

the screening program while the markov model was applied to compare costs

and effectiveness between treatment options. Most input parameters were

obtained from systematic reviews and meta-analysis from published literature.

The service costs and related household expenses were based on the Thai

setting. Probabilistic sensitivity analysis was used to incorporate the impact of

parameter uncertainty.

Results: DEXA was the most preferable option for screening. The cost per

Quality Adjusted Life Year (QALY) gained for primary prevention of osteoporotic

fractures was lower for older women except the aged of 75 years or more.

Comparing between treatment options, alendronate provided the lowest cost-

effectiveness ratio while calcitonin nasal spray presents the highest cost-effec-
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tiveness ratio for both perspectives. Providing medications for the secondary

prevention yielded a much higher cost per QALY gained compared with the

primary prevention.

Conclusions: Given the willingness to pay per QALY at 3 times of Gross

Domestic Product per capita (360,108 Baht), providing a systematic DEXA

screening and alendronate at the aged more than 60 years old present a good

value for money. These findings were eventually used for considering the inclu-

sion of osteporosis drugs in the National List of Essential Medicines 2008 in

Thailand.
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1. ∫∑π”

1.1 ¢âÕ¡Ÿ≈æ◊Èπ∞“π¢Õß‚√§°√–¥Ÿ°æ√ÿπ

‚√§°√–¥Ÿ°æ√ÿπ (osteoporosis) ‡ªìπ‚√§∑’Ë¡’¿“«–¢Õß¡«≈°√–¥Ÿ°≈¥≈ß ÷́Ëßæ∫‰¥â∫àÕ¬

‚¥¬‡©æ“–„π μ√’«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ·≈–¡’§«“¡™ÿ°¢Õß‚√§‡æ‘Ë¡¢÷Èπμ“¡Õ“¬ÿ  ‚√§°√–¥Ÿ°

æ√ÿπ‡ªìπªí®®—¬‡ ’Ë¬ß∑’Ë ”§—≠¢Õß°“√‡°‘¥°√–¥Ÿ°À—° ∑—Èßπ’È¡«≈°√–¥Ÿ°∑’Ë≈¥≈ßª√–°Õ∫°—∫

‚§√ß √â“ß¿“¬„π∑’Ë∫“ß≈ß  àßº≈„Àâ “¡“√∂‡°‘¥°“√À—°¢Õß°√–¥Ÿ°¥â«¬·√ß°√–∑”‡æ’¬ß‡≈Á°

πâÕ¬ ‡™àπ °“√≈â¡®“°√–¥—∫∑’Ë‰¡à Ÿß°«à“°“√¬◊π ºŸâªÉ«¬‚√§°√–¥ÿ°æ√ÿπ à«π¡“°®–‰¡à¡’

Õ“°“√®π°«à“®–‡°‘¥°“√À—°¢Õß°√–¥Ÿ°¢÷Èπ ·μà‡¡◊ËÕ‡°‘¥°√–¥Ÿ°À—°®– àßº≈π”‰ª Ÿà§«“¡

‡®Á∫ªÉ«¬æ‘°“√ °“√≈¥≈ß¢Õß§ÿ≥¿“æ™’«‘μ·≈–°“√‡ ’¬™’«‘μ ¥—ßπ—Èπ°“√√—°…“‚√§°√–¥Ÿ°æ√ÿπ

®÷ß¡’§«“¡ ”§—≠‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°·≈–º≈√â“¬∑’Ëμ“¡¡“ ÷́Ëß¡’º≈°√–∑∫μàÕºŸâªÉ«¬

‚¥¬μ√ß·≈–¥â“π‡»√…∞°‘®„π√–¥—∫§√Õ∫§√—«·≈–ª√–‡∑»„π¥â“π§à“„™â®à“¬ ”À√—∫°“√√—°…“

‚√§π’È®÷ß‡ªìπªí≠À“„À≠à¢ÕßÀ≈“¬ª√–‡∑»∑’Ë¡’°≈ÿà¡ª√–™“°√ ŸßÕ“¬ÿ‡æ‘Ë¡¢÷Èπ ¥—ßπ—Èπ°“√√—°…“

‚√§°√–¥Ÿ°æ√ÿπ‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°·≈–º≈√â“¬∑’Ëμ“¡¡“®÷ß¡’§«“¡ ”§—≠∑—Èß„πºŸâªÉ«¬∑’Ë‰¡à

‡§¬¡’°√–¥Ÿ°À—° (primary prevention of osteoporotic fractures) ·≈–ºŸâªÉ«¬∑’Ë‡§¬¡’

°√–¥Ÿ°À—°¡“°àÕπ (secondary prevention of osteoporotic fractures)

‚√§°√–¥Ÿ°æ√ÿπ‡°‘¥®“°§«“¡‰¡à ¡¥ÿ≈¢Õß°“√ √â“ß°√–¥Ÿ° (bone formation) ·≈–°“√ ≈“¬

°√–¥Ÿ° (bone resorption) ∑”„Àâ¡«≈°√–¥Ÿ°·≈–‚§√ß √â“ß°√–¥Ÿ°∫“ß≈ß ‰¡à·¢Áß·√ß·≈–À—°

‰¥âßà“¬ ´÷ËßÕ“®‡°‘¥‰¥â®“°À≈“¬ “‡Àμÿ‡™àπ ‚√§∑“ßμàÕ¡‰√â∑àÕ ‚√§∑“ßæ—π∏ÿ°√√¡ °“√„™â¬“

 ‡μÕ√Õ¬¥å ‡ªìπμâπ ·μà à«π„À≠à®–‡ªìπ™π‘¥∑’Ë‰¡à¡’‚√§Õ◊Ëπ‡ªìπ “‡ÀμÿÀ√◊Õ‡√’¬°«à“ primary

osteoporosis [1] ´÷Ëßæ∫‡ªìπ à«π„À≠à„π μ√’«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ·≈–ºŸâ ŸßÕ“¬ÿ ∑—Èßπ’È

‡π◊ËÕß®“°„π§π∑—Ë«‰ª®–¡’¡«≈°√–¥Ÿ° Ÿß ÿ¥„π™à«ßÕ“¬ÿ 20-30 ªï ·≈–À≈—ß®“°π—Èπ®–¡’°“√

≈¥≈ß¢Õß¡«≈°√–¥Ÿ°Õ¬à“ß™â“Ê·≈–μàÕ‡π◊ËÕßμ“¡Õ“¬ÿ∑’Ë‡æ‘Ë¡¢÷Èπ [1, 2]  ”À√—∫ºŸâÀ≠‘ß‡¡◊ËÕ‡¢â“

 Ÿà«—¬À¡¥ª√–®”‡¥◊Õπ®–¡’Õ—μ√“°“√≈¥≈ß¢Õß¡«≈°√–¥Ÿ°‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á« ®÷ß¡’º≈„Àâ

æ∫§«“¡™ÿ°¢Õß‚√§°√–¥Ÿ°æ√ÿπ¡“°„πª√–™“°√∑—Èß Õß°≈ÿà¡ ‚¥¬‡ªìπªí≠À“∑’Ëæ∫„π∑ÿ°

ª√–‡∑» ‡™◊ÈÕ™“μ‘·≈–‡»√…∞“π– √“¬ß“πª√–¡“≥§«“¡™ÿ°¢Õß‚√§°√–¥Ÿ°æ√ÿπ„π

ª√–‡∑» «’‡¥π¡’§à“‡©≈’Ë¬¢Õß§«“¡™ÿ°¢Õß‚√§„πºŸâÀ≠‘ß«—¬ 50-84 ªï ∑’Ë√âÕ¬≈– 21 ·≈–

¡’§«“¡·μ°μà“ß„π·μà≈–™à«ßÕ“¬ÿ „πºŸâÀ≠‘ß«—¬ 50 ªï ∑’Ë√âÕ¬≈– 5.4 „πºŸâÀ≠‘ß«—¬ 60 ªï
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∑’Ë√âÕ¬≈– 12.3 „πºŸâÀ≠‘ß«—¬ 70 ªï ∑’Ë√âÕ¬≈– 24.5  à«π„π«—¬ 80 ªïæ∫¡“°∂÷ß√âÕ¬≈– 43.3 [3]

´÷Ëß¢âÕ¡Ÿ≈π’È¡’§«“¡„°≈â‡§’¬ß°—π°—∫√“¬ß“π®“°ª√–‡∑» À√—∞Õ‡¡√‘°“·≈–ª√–‡∑» À√“™

Õ“≥“®—°√ [4]  à«π„πª√–‡∑» «’‡¥π¡’§«“¡‡ ’Ë¬ß¢Õß°√–¥Ÿ° –‚æ°À—°„π™à«ß™’«‘μÕ¬Ÿà∑’Ë√âÕ¬≈–

21 [5] ®“°°“√»÷°…“‚√§°√–¥Ÿ°æ√ÿπ„πª√–‡∑»‰∑¬ [6] æ∫«à“ §«“¡™ÿ°¢Õß‚√§„πÀ≠‘ß«—¬

40-80 ªï ́ ÷Ëßª√—∫μ“¡Õ“¬ÿ (age-adjusted prevalence) Õ¬Ÿà∑’Ë√âÕ¬≈– 19.8  ”À√—∫°√–¥Ÿ° —π

À≈—ß ·≈– √âÕ¬≈– 13.6  ”À√—∫°√–¥Ÿ° –‚æ° ·≈–§«“¡™ÿ°¢Õß‚√§°√–¥Ÿ°æ√ÿπ®–‡æ‘Ë¡¢÷Èπ

μ“¡Õ“¬ÿ∑’Ë¡“°¢÷Èπ ¥—ß· ¥ß„π√Ÿª∑’Ë 1

√Ÿª∑’Ë 1 §«“¡™ÿ°¢Õß¿“«–°√–¥Ÿ°∫“ß·≈–‚√§°√–¥Ÿ°æ√ÿπ„πÀ≠‘ß‰∑¬Õ“¬ÿ 40 ªï¢÷Èπ‰ª [6]

¡«≈°√–¥Ÿ°‡ªìπ‡æ’¬ßÀπ÷Ëß„πªí®®—¬∑’Ë∫àß∫Õ°∂÷ß§«“¡·¢Áß·√ß¢Õß°√–¥Ÿ° °“√«—¥¡«≈

°√–¥Ÿ°‡ªìπ°“√«—¥‡™‘ßª√‘¡“≥¡“°°«à“§ÿ≥¿“æ¢Õß°√–¥Ÿ° πÕ°®“°§«“¡ —¡æ—π∏å°—∫§«“¡

Àπ“·πàπ¢Õß¡«≈°√–¥Ÿ°∑’Ë≈¥≈ß·≈â« ¬—ß¡’ªí®®—¬Õ◊ËπÊ [1, 7] ∑’Ë‡æ‘Ë¡§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥

°√–¥Ÿ°À—°‰¥â·°à Õ“¬ÿ∑’Ë‡æ‘Ë¡¢÷Èπ πÈ”Àπ—°μ—«πâÕ¬ ºŸâ∑’Ë¡’§«“¡‡ ’Ë¬ß„π°“√≈â¡ ª√–«—μ‘‚√§°√–¥Ÿ°æ√ÿπ

„π¡“√¥“ ·≈–∑’Ë ”§—≠§◊Õª√–«—μ‘°√–¥Ÿ°À—°∑’Ë‰¡à‰¥â‡°‘¥®“°·√ß°√–∑” Ÿß (high impact)

¡“°àÕπ ´÷Ëß‡ªìπªí®®—¬∑’Ë‡æ‘Ë¡‚Õ°“ °“√‡°‘¥°√–¥Ÿ°À—°§√—ÈßμàÕ‰ª Ÿß¡“° ´÷Ëß‡ªìπ‡Àμÿº≈∑’Ë‡√“
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®–μâÕß√—°…“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°´È” (secondary prevention of osteoporosis frac-
tures) ·¡â‚√§°√–¥Ÿ°æ√ÿπ®–æ∫‰¥â∫àÕ¬„π∑ÿ°°≈ÿà¡ª√–™“°√ ·μà‚Õ°“ ‡°‘¥°√–¥Ÿ°À—°Õ“®¡’
§«“¡·μ°μà“ßÕÕ°‰ª„π·μà≈–™π™“μ‘ [8] ¡’À≈“¬°“√«‘®—¬∑’Ëπ”ªí®®—¬‡ ’Ë¬ß‡À≈à“π’È¡“√«¡°—π
‡æ◊ËÕ§—¥°√Õß‚√§·≈–ª√–‡¡‘π§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥°√–¥Ÿ°À—°‚¥¬Õ“®‰¡àμâÕß«—¥¡«≈°√–¥Ÿ°„π
ª√–™“°√∑ÿ°§π·≈–‡≈◊Õ°‡©æ“–ºŸâ∑’Ë¡’§«“¡‡ ’Ë¬ß Ÿß ·μà«‘∏’‡À≈à“π’È¬—ß¡’¢âÕ®”°—¥Õ¬Ÿà∫â“ß [9-11]
Õ¬à“ß‰√°Áμ“¡°“√«—¥§«“¡Àπ“·πàπ¬—ß¡’§«“¡ ”§—≠„π°“√«‘π‘®©—¬·≈–μ‘¥μ“¡°“√√—°…“ „π
ªí®®ÿ∫—π«‘∏’°“√«—¥¡«≈°√–¥Ÿ°¥â«¬‡§√◊ËÕß Dual energy X-ray absorption meter (DEXA)
∂◊Õ«à“‡ªìπ‡∑§π‘§∑’Ëª≈Õ¥¿—¬¡’§«“¡‡∑’Ë¬ßμ√ß·≈–‡™◊ËÕ∂◊Õ‰¥â ®÷ß„™â‡ªìπ¡“μ√∞“π„π°“√
«‘π‘®©—¬‚√§ [1,12]

„π°“√«‘π‘®©—¬‚√§°√–¥Ÿ°æ√ÿπ Õß§å°“√Õπ“¡—¬‚≈°‰¥â„Àâ§”®”°—¥§«“¡¢Õß‚√§‚¥¬Õ“»—¬
°“√«‘π‘®©—¬¥â«¬‡§√◊ËÕß DEXA «—¥À“¡«≈°√–¥Ÿ° ´÷Ëß‡∑’¬∫‡ªìπ à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π®“°
ª√‘¡“≥¡«≈°√–¥Ÿ°‡©≈’Ë¬„π§πª°μ‘‡æ»‡¥’¬«°—π∑’Ë™à«ßÕ“¬ÿ√–À«à“ß 25-35 ªï ·∫àß‡ªìπ‡°≥±å
¥—ßμ“√“ß∑’Ë 1 ‚¥¬°“√ª√–‡¡‘π·∫àßÕÕ°‡ªìπ 1) À“°§à“ T-score ‰¡àμË”°«à“ -1 SD ®–∂◊Õ«à“
Õ¬Ÿà„π‡°≥±åª°μ‘ 2) ¿“«–°√–¥Ÿ°∫“ß§◊Õ§à“ T-score μË”°«à“ -1 SD ·μà‰¡àμË”°«à“ -2.5 SD 3)
‚√§°√–¥Ÿ°æ√ÿπ§◊Õ§à“ T-score μË”°«à“ -2.5 SD ∑—Èßπ’È°“√„™â§à“ T-score „π°“√«‘π‘®©—¬
§«√„Àâ·πà„®«à“π”§à“Õâ“ßÕ‘ß¢Õß°≈ÿà¡ª√–™“°√∑’Ë‡À¡“– ¡¡“„™â ‡æ√“–¡’§«“¡·μ°μà“ß¢Õß
‡™◊ÈÕ™“μ‘ ‡™àπ„π™“«º‘«¢“«·≈–™“«‡Õ‡™’¬ °“√„™â§à“Õâ“ßÕ‘ß¢Õß™“«º‘«¢“«„π§π‡Õ‡™’¬®–¡’
º≈„Àâ¡’°“√«‘π‘®©—¬‚√§°√–¥Ÿ°æ√ÿπ¡“°°«à“∑’Ë§«√®–‡ªìπ „πªí®®ÿ∫—π°“√«—¥¡«≈°√–¥Ÿ°„π
§π‰∑¬®–„™â§à“Õâ“ßÕ‘ß¢Õß™“«≠’ËªÿÉπ [6]

μ“√“ß∑’Ë 1 ‡°≥±å°“√®”·π°‚√§°√–¥Ÿ°æ√ÿπ¥â«¬ à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π [4]

 ∂“π– ¡«≈°√–¥Ÿ°∫√‘‡«≥ –‚æ° (Hip BMD)

ª°μ‘ T-score ¡“°°«à“À√◊Õ‡∑à“°—∫ -1

¿“«–°√–¥Ÿ°∫“ß (osteopenia) T-score √–À«à“ß -1 ·≈– -2.5

‚√§°√–¥Ÿ°æ√ÿπ (osteoporosis) T-score πâÕ¬°«à“À√◊Õ‡∑à“°—∫ -2.5

‚√§°√–¥Ÿ°æ√ÿπ√ÿπ·√ß T-score πâÕ¬°«à“À√◊Õ‡∑à“°—∫ -2.5 ·≈–æ∫°√–¥Ÿ°À—°

(severe osteoporosis) (fragility fracture) Õ¬à“ßπâÕ¬ 1 ∑’Ë
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·¡â®–¡’¢âÕ®”°—¥Õ¬Ÿà∫â“ß·μàº≈§«“¡Àπ“·πàπ¢Õß¡«≈°√–¥Ÿ°¬—ß‡ªìπªí®®—¬∑’Ë∫àß∫Õ°∂÷ß§«“¡

·¢Áß·√ß¢Õß°√–¥Ÿ°·≈–æ¬“°√≥å∂÷ß§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥°√–¥Ÿ°À—°∑’Ë¥’ ‡™àπ ºŸâÀ≠‘ßÕ“¬ÿ

50 ªï∑’Ë¡’ T-score -2.5 ®–¡’§«“¡‡ ’Ë¬ß —¡æ—∑∏å (relative risk) ¢Õß°“√‡°‘¥°√–¥Ÿ° –‚æ°À—°

6.1 ‡∑à“¢Õß§πÕ“¬ÿ‡∑à“°—π∑’Ë‰¡à¡’‚√§°√–¥Ÿ°æ√ÿπ [3]

‡¡◊ËÕ¡’°√–¥Ÿ°À—°‡°‘¥¢÷Èπ®–¡’°“√ Ÿ≠‡ ’¬‡°‘¥¢÷Èπ∑—Èß∑“ß¥â“π§ÿ≥¿“æ™’«‘μ∑’Ë≈¥≈ß®“°§«“¡‡®Á∫

ª«¥ °“√‰¡à “¡“√∂™à«¬‡À≈◊Õμπ‡Õß„π°“√‡§≈◊ËÕπ‰À« °“√‡ ’¬™’«‘μ ‚¥¬¡’°“√»÷°…“∑’Ë· ¥ß„Àâ

‡ÀÁπ«à“¡’°“√‡æ‘Ë¡¢÷Èπ¢ÕßÕ—μ√“°“√μ“¬∑—Èß„π°√≥’¢Õß°“√À—°∑’Ë°√–¥Ÿ° —πÀ≈—ßÀ√◊Õ°√–¥Ÿ°

 –‚æ°À—° [2, 13-15] ‚¥¬Õ—μ√“°“√‡ ’¬™’«‘μ®– Ÿß ÿ¥„π™à«ßÀπ÷Ëßªï·√°  ”À√—∫º≈°√–∑∫

∑“ß¥â“π‡»√…∞°‘®π—Èπ ª√–‡∑» À√—∞Õ‡¡√‘°“√“¬ß“π«à“æ∫°√–¥Ÿ°À—°∑’Ë‡°‘¥®“°‚√§°√–¥Ÿ°

æ√ÿπ 1.5 ≈â“π§√—ÈßμàÕªï ·≈–¡’§à“„™â®à“¬‚¥¬μ√ßª√–¡“≥ 18 ≈â“π‡À√’¬≠ À√—∞μàÕªï [1, 16]

 ”À√—∫ª√–‡∑»‰∑¬√“¬ß“πÕÿ∫—μ‘°“√≥å¢Õß°√–¥Ÿ° –‚æ°À—°®“°‚√§°√–¥Ÿ°æ√ÿπ 185 √“¬

μàÕ 100,000 §π„π™ÿ¡™π [17] °“√»÷°…“§à“„™â®à“¬°√–¥Ÿ° –‚æ°À—°®“°‚√§°√–¥Ÿ°æ√ÿπ

π—Èπæ∫«à“¡’§à“„™â®à“¬‚¥¬‡©≈’Ë¬ª√–¡“≥ 116,000 ∫“∑„π 1 ªï [18] ´÷Ëß®–‡ÀÁπ‰¥â«à“¿“√–

¢Õßª√–‡∑»„π°“√¥Ÿ·≈ºŸâªÉ«¬°≈ÿà¡π’Èπ—Èπ¡’‰¡àπâÕ¬

ªí®®ÿ∫—ππÕ°‡Àπ◊Õ®“°°“√‰¥â√—∫·§≈‡´’¬¡·≈–«‘μ“¡‘π¥’‡ √‘¡·≈â« ¡’¬“À≈“¬°≈ÿà¡∑’Ë¡’

ª√– ‘∑∏‘¿“æ„π°“√√—°…“‚√§°√–¥Ÿ°æ√ÿπ ‡™àπ bisphosphonate selective estrogen

receptor modulators (SERMs) calcitonin ́ ÷Ëß¡’ƒ∑∏‘Ï≈¥°“√ ≈“¬°√–¥Ÿ° (antireportive

effect) ·≈– ¬“ parathyroid hormone ´÷Ëß¡’ƒ∑∏‘Ï‡æ‘Ë¡°“√ √â“ß°√–¥Ÿ° (anabolic effect)

πÕ°®“°π’È‡√“§«√∑√“∫«à“°“√‡æ‘Ë¡¢÷Èπ¢Õß¡«≈°√–¥Ÿ°Õ“®‰¡à‰¥â‡ªìπªí®®—¬‡¥’¬«∑’ËÕ∏‘∫“¬°“√

≈¥≈ß¢Õß°√–¥Ÿ°À—°‚¥¬μ√ß ·≈–„π°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß¬“‡√“®÷ß§«√¥ŸÕÿ∫—μ‘°“√≥å

∑’Ë≈¥≈ß¢Õß°√–¥Ÿ°À—°´÷Ëß‡ªìπº≈≈—æ∏å∑“ß§≈‘π‘° ¡“°°«à“°“√‡æ‘Ë¡¢÷Èπ¢Õß¡«≈°√–¥Ÿ°

¬“°≈ÿà¡ bisphosphonate ¡’º≈μàÕ¡«≈°√–¥Ÿ° ‡π◊ËÕß®“° “¡“√∂≈¥°“√ ≈“¬°√–¥Ÿ°
(bone resorption) ¡’¬“Õ¬ŸàÀ≈“¬μ—«∑’Ë®—¥Õ¬Ÿà„π°≈ÿà¡¢Õß bisphosphonate ∑—Èß√ÿàπ‡√‘Ë¡·√°
·≈–√ÿàπ„À¡à∑’Ë‡æ‘Ë¡ª√– ‘∑∏‘¿“æ·≈–≈¥º≈¢â“ß‡§’¬ß ¬“ 2 ™π‘¥„π°≈ÿà¡π’È∑’Ë¡’¢âÕ∫àß™’È„π°“√√—°…“
‚√§°√–¥Ÿ°æ√ÿπ ¡’°“√„™â∑’Ë·æ√àÀ≈“¬ §◊Õ alendronate ·≈– risedronate  ́ ÷Ëß¡’°“√»÷°…“™π‘¥
randomized Õ¬ŸàÀ≈“¬°“√»÷°…“∑’Ë· ¥ß„Àâ‡ÀÁπ«à“ „πºŸâÀ≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ∑’Ë¡’
‚√§°√–¥Ÿ°æ√ÿπ·≈–°√–¥Ÿ°∫“ß ¬“∑—Èß 2 ™π‘¥ “¡“√∂‡æ‘Ë¡¡«≈°√–¥Ÿ°‰¥â ·≈–≈¥Õÿ∫—μ‘°“√≥å
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¢Õß°“√À—°∑’Ë°√–¥Ÿ° —πÀ≈—ß °√–¥Ÿ°∑’Ë‰¡à„™à —πÀ≈—ß (nonvertebral fracture) ·≈–°√–¥Ÿ°

 –‚æ° ‰¥âª√–¡“≥√âÕ¬≈– 50 [19-23] °“√»÷°…“™π‘¥ meta-analysis · ¥ßº≈∑’Ë

 Õ¥§≈âÕß°—π [24] º≈¢â“ß‡§’¬ß¢Õß¬“°≈ÿà¡π’È∑’ËÕ“®æ∫ §◊Õ Õ“°“√∑“ß√–∫∫∑“ß‡¥‘πÕ“À“√

°“√Õ—°‡ ∫¢ÕßÀ≈Õ¥Õ“À“√∑’ËÕ“®√ÿπ·√ß∂÷ß¢—Èπ¡’‡≈◊Õ¥ÕÕ°„π∑“ß‡¥‘πÕ“À“√ Õ“°“√ª«¥‡¡◊ËÕ¬

°≈â“¡‡π◊ÈÕ [1] ¬“°≈ÿà¡ selective estrogen receptor modulators À√◊Õ SERMs μ—«∑’Ë¡’¢âÕ

∫àß™’È„π°“√√—°…“‚√§°√–¥Ÿ°æ√ÿπ§◊Õ raloxifene ́ ÷Ëß¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√ ≈“¬°√–¥Ÿ°¥â«¬°≈‰°‡™àπ

‡¥’¬«°—∫ŒÕ√å‚¡π‡Õ ‚μ√‡®π °“√»÷°…“æ∫«à“°“√√—°…“ºŸâÀ≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ∑’Ë

‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ¥â«¬¬“ raloxifene  “¡“√∂‡æ‘Ë¡¡«≈°√–¥Ÿ° ·≈–≈¥§«“¡‡ ’Ë¬ß¢Õß°“√À—°

¢Õß°√–¥Ÿ° —πÀ≈—ßª√–¡“≥√âÕ¬≈– 40 ·μà‰¡à¡’º≈μàÕ°“√À—°¢Õß°√–¥Ÿ°∑’Ë‰¡à„™à —πÀ≈—ß

(nonvertebral fracture) [25] º≈¢â“ß‡§’¬ß¢Õß¬“∑’Ëæ∫‰¥â∫àÕ¬§◊Õ Õ“°“√√âÕπ«Ÿ∫ (hot flush)

§≈◊Ëπ‰ â μ–§√‘« ·≈–‡æ‘Ë¡§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥≈‘Ë¡‡≈◊Õ¥∑’Ë¢“ (deep vein thrombosis) [1]

·μà¢âÕ¥’¢Õß°“√„™â raloxifene „π√–¬–¬“«§◊Õ™à«¬≈¥§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥¡–‡√Áß‡μâ“π¡‰¥â [26]

calcitonin ‡ªìπŒÕ√å‚¡π∑’Ë√à“ß°“¬ √â“ß¢÷Èπ‚¥¬¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√ ≈“¬°√–¥Ÿ° ∑’Ë °—¥À√◊Õ

 —ß‡§√“–Àå¢÷Èππ—Èπ¡’ƒ∑∏‘Ï‡™àπ‡¥’¬«°—π ¬“¡’Õ¬Ÿà„π√Ÿª¢Õß¬“©’¥„μâº‘«Àπ—ß·≈–¬“æàπ®¡Ÿ° ·≈–

¡’¢âÕ∫àß™’È„πºŸâÀ≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ∑’Ë‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ „π°“√»÷°…“™π‘¥

randomized Àπ÷Ëß°“√»÷°…“æ∫«à“°“√„™â¬“ calcitonin ™π‘¥æàπ®¡Ÿ° “¡“√∂≈¥Õÿ∫—μ‘

°“√≥å¢Õß°“√À—°∑’Ë°√–¥Ÿ° —πÀ≈—ß‰¥â ·μà‰¡à¡’º≈μàÕ°√–¥Ÿ°∑’Ë‰¡à„™à —πÀ≈—ß (nonvertebral

fracture) [27] ¢âÕ¥’§◊Õ¬“ calcitonin ¡’º≈¢â“ß‡§’¬ßπâÕ¬ ·≈– “¡“√∂≈¥Õ“°“√ª«¥®“°

°√–¥Ÿ° —πÀ≈—ßÀ—°∑’Ë‡æ‘Ëß‡°‘¥¢÷Èπ‰¥â [28]

¬“ parathyroid hormone À√◊Õ teriparatide ‡ªìπ¬“μ—«≈à“ ÿ¥·≈–¡’¢âÕ∫àß™’È„π‚√§°√–¥Ÿ°

æ√ÿπ™π‘¥√ÿπ·√ß ¡’¢âÕ·μ°μà“ß®“°¬“Õ◊Ëπ∑’Ë°≈à“«‰«â‡∫◊ÈÕßμâπ§◊Õ¬“ parathyroid hormone

ÕÕ°ƒ∑∏‘Ï°√–μÿâπ°“√ √â“ß°√–¥Ÿ° (bone formation) [1] °“√»÷°…“·∫∫ randomized

„πºŸâÀ≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ∑’Ë¡’‚√§°√–¥Ÿ°æ√ÿπ√ÿπ·√ß °“√„™â¬“ teriparatide ©’¥„μâ

º‘«Àπ—ß  “¡“√∂‡æ‘Ë¡§«“¡Àπ“·πàπ°√–¥Ÿ°Õ¬à“ß¡“° ·≈–≈¥°“√À—°¢Õß°√–¥Ÿ° —πÀ≈—ß

·≈–°√–¥Ÿ°∑’Ë‰¡à„™à —πÀ≈—ß‰¥â¡“°°«à“√âÕ¬≈– 50 [29] º≈¢â“ß‡§’¬ß¢Õß¬“Õ“®æ∫√–¥—∫

·§≈‡´’¬¡„π‡≈◊Õ¥ Ÿß¢÷Èπ‡≈Á°πâÕ¬‰¥â ‡π◊ËÕß®“°¬“ teriparatide ‡ªìπ¬“„À¡à·≈–¡’√“§“·æß

¡“°®÷ß‰¡à‰¥âπ”¡“√à«¡„π°“√»÷°…“π’È
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®–‡ÀÁπ‰¥â«à“‚√§°√–¥Ÿ°æ√ÿπ‡ªìπ‚√§∑’Ëæ∫‰¥â∫àÕ¬‚¥¬‡©æ“–„πºŸâ ŸßÕ“¬ÿ·≈–π”‰ª Ÿà°“√‡°‘¥

°√–¥Ÿ°À—°∑’Ë¡’º≈μàÕ§«“¡‡®Á∫ªÉ«¬·≈–Õ—μ√“°“√μ“¬∑’Ë‡æ‘Ë¡¢÷Èπ °“√ Ÿ≠‡ ’¬∑“ß‡»√…∞°‘®

∑“ßμ√ß·≈–∑“ßÕâÕ¡®“°°“√√—°…“°√–¥Ÿ°À—° „π¢≥–‡¥’¬«°—π¬“√—°…“·≈–ªÑÕß°—π‚√§

°√–¥Ÿ°æ√ÿπ‡À≈à“π’È¡’√“§“ Ÿß ¥—ßπ—Èπ®÷ß§«√§”π÷ß∂÷ß∑—Èß§«“¡®”‡ªìπ¢Õß°“√„™â¬“ §«“¡§ÿâ¡§à“

·≈–ª√– ‘∑∏‘¿“æ¢Õß¬“

1.2 ªí≠À“„π°“√‡¢â“∂÷ß°“√§—¥°√Õß‚√§

ªí®®ÿ∫—π«‘∏’¡“μ√∞“π∑’Ë„™â„π°“√«‘π‘®©—¬‚√§°√–¥Ÿ°æ√ÿπ §◊Õ °“√«—¥§«“¡Àπ“·πàπ¢Õß°√–¥Ÿ°

¥â«¬‡§√◊ËÕß DEXA ·μàªí®®ÿ∫—π°“√‡¢â“∂÷ß°“√„™â‡§√◊ËÕß¬—ß®”°—¥ æ∫«à“¡’®”π«π‡æ’¬ßª√–¡“≥

50 ‡§√◊ËÕß∑—Ë«ª√–‡∑»·≈–¡’°“√°√–®“¬Õ¬Ÿàμ“¡‚√ßæ¬“∫“≈√–¥—∫μμ‘¬¿Ÿ¡‘À√◊Õ‚√ßæ¬“∫“≈

‡Õ°™π‡∑à“π—Èπ Õ’°∑—Èß°“√«‘π‘®©—¬‚√§°√–¥Ÿ°æ√ÿπ„πªí®®ÿ∫—π ∑”‚¥¬°“√ª√–‡¡‘π®“°·æ∑¬å

Õ“®®–‰¡à‰¥â√—∫°“√μ√«®¥â«¬‡§√◊ËÕß ·¡â®–¡’°“√«‘π‘®©—¬∑’Ëπ”ªí®®—¬‡ ’Ë¬ßμà“ßÊ¢Õß‚√§

°√–¥Ÿ°æ√ÿπ¡“√«¡°—π‡æ◊ËÕ§—¥°√Õß‚√§·≈–ª√–‡¡‘π§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥°√–¥Ÿ°À—°‚¥¬

Õ“®‰¡àμâÕß«—¥¡«≈°√–¥Ÿ°„πª√–™“°√∑ÿ°§π ·μà«‘∏’°“√‡À≈à“π’È¬—ß¡’¢âÕ®”°—¥Õ¬Ÿà∫â“ß·≈–μâÕß

¡’°“√ª√–‡¡‘π‡æ◊ËÕ¬◊π¬—π§«“¡πà“‡™◊ËÕ∂◊Õ °“√∑’Ë¬—ß‰¡à¡’·π«∑“ßªØ‘∫—μ‘„π°“√§—¥°√Õß·≈–

√—°…“‚√§°√–¥Ÿ°æ√ÿπ¢Õßª√–‡∑»‰∑¬„πªí®®ÿ∫—π ®÷ßÕ“®°àÕ„Àâ‡°‘¥°“√ ‘Èπ‡ª≈◊Õß®“°°“√„™â

¬“‚¥¬‰¡à‡À¡“– ¡‰¥â

1.3 ªí≠À“„π°“√‡¢â“∂÷ß¬“

ªí®®ÿ∫—π°“√√—°…“‚√§°√–¥Ÿ°æ√ÿπ ¡’‡ªÑ“À¡“¬‡æ◊ËÕªÑÕß°—π·≈–≈¥§«“¡‡ ’Ë¬ß„π°“√‡°‘¥°√–¥Ÿ°

À—° ´÷Ëß¡’∑—Èß°“√√—°…“·∫∫∑’Ë„™â¬“·≈–‰¡à„™â¬“ ‡π◊ËÕß®“°¬“√—°…“‚√§°√–¥Ÿ°æ√ÿπ¬—ß‰¡àÕ¬Ÿà„π

∫—≠™’¬“À≈—°·Ààß™“μ‘ ®÷ß∑”„Àâ‡°‘¥§«“¡‰¡à‡ ¡Õ¿“§¢Õß°“√‡¢â“∂÷ß¬“„πºŸâªÉ«¬∑’Ë¡’√–∫∫

ª√–°—π ÿ¢¿“æ·μ°μà“ß°—π ®“°°“√»÷°…“¢Õß ¿≠.æ‘»æ√√≥ «’√–¬‘Ëß¬ß [30] (√Ÿª∑’Ë 2) · ¥ß

„Àâ‡ÀÁπ«à“ à«π„À≠à¢ÕßºŸâ∑’Ë¡“√—∫°“√√—°…“‚√§°√–¥Ÿ°æ√ÿπ„π‚√ßæ¬“∫“≈æ√–¡ß°ÿÆ‡°≈â“

‡¡◊ËÕªï æ.».2549 ¬—ßμâÕß·∫°√—∫¿“√–§à“¬“¥â«¬μπ‡Õß √Õß≈ß¡“‰¥â·°àºŸâ∑’Ë¡’ ‘∑∏‘ «— ¥‘°“√

√—°…“æ¬“∫“≈¢â“√“™°“√·≈–§√Õ∫§√—« ‡ªìπ°≈ÿà¡∑’Ë “¡“√∂‡¢â“∂÷ß¬“‚√§°√–¥Ÿ°æ√ÿπ‰¥â

¡“°°«à“√–∫∫ª√–°—π ÿ¢¿“æÕ◊ËπÊ
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√Ÿª∑’Ë 2 · ¥ß ‘∑∏‘°“√√—°…“¢ÕßºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ∑’Ë¡“√—∫∫√‘°“√

≥ ‚√ßæ¬“∫“≈æ√–¡ß°ÿÆ‡°≈â“„πªï æ.». 2549

§“¥«à“„πÕπ“§μªí≠À“‡√◊ËÕß°“√ªÑÕß°—π°√–¥Ÿ°À—°„π‚√§°√–¥Ÿ°æ√ÿπ®–¡’§«“¡ ”§—≠¡“°¢÷Èπ

‡æ√“–Õ“¬ÿ¢—¬‡©≈’Ë¬¢Õßª√–™“°√‰∑¬‡æ‘Ë¡ Ÿß¢÷Èπ·≈–°“√¡’√–∫∫ª√–°—π ÿ¢¿“æ∂â«πÀπâ“

°“√æ‘®“√≥“§«“¡§ÿâ¡§à“¢Õß°“√§—¥°√Õß·≈–°“√ªÑÕß°—π°√–¥Ÿ°À—°„πÀ≠‘ß«—¬À≈—ßÀ¡¥ª√–®”

‡¥◊Õπ„π°≈ÿà¡Õ“¬ÿμà“ßÊ ®÷ß¡’§«“¡ ”§—≠ ‡æ√“–®–™à«¬„π°“√«“ß·ºπ ”À√—∫®—¥ √√

∑√—æ¬“°√∑’Ë‡°’Ë¬«¢âÕß∑’Ë¡’Õ¬ŸàÕ¬à“ß®”°—¥„Àâ‡°‘¥ª√– ‘∑∏‘¿“æ Ÿß ÿ¥

2.  “√– ”§—≠

°“√»÷°…“π’È‡ªìπ°“√ª√–‡¡‘π§«“¡§ÿâ¡§à“∑“ß°“√·æ∑¬å∫πæ◊Èπ∞“π¢Õß°“√„™â·∫∫®”≈Õß∑“ß
‡»√…∞»“ μ√å ‡æ◊ËÕ 1) ª√–‡¡‘πμâπ∑ÿπÕ√√∂ª√–‚¬™πå¢Õß°“√§—¥°√Õß‚√§°√–¥Ÿ°æ√ÿπ„π μ√’
«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ‚¥¬„™â°“√ª√–‡¡‘π¥â«¬ Osteoporosis Self-Assessment Tool
(OST) À√◊Õ‡§√◊ËÕß Dual Energy X-ray Absorptiometry (DEXA) ‡ª√’¬∫‡∑’¬∫°—∫‰¡à¡’
°“√§—¥°√Õß·≈– 2) ‡æ◊ËÕª√–‡¡‘πμâπ∑ÿπª√– ‘∑∏‘º≈·≈–μâπ∑ÿπÕ√√∂ª√–‚¬™πå ¢Õß°“√
„™â¬“ alendronate risedronate raloxifene ·≈– calcitonin ™π‘¥æàπ®¡Ÿ° ‡æ◊ËÕªÑÕß°—π

§√Õ∫§√—«
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°“√‡°‘¥°√–¥Ÿ°À—°®“°‚√§°√–¥Ÿ°æ√ÿπ‡ª√’¬∫‡∑’¬∫°—∫°“√‰¡à„Àâ¬“1 ¥â«¬‡Àμÿ∑’Ë«à“°“√‡°‘¥°√–¥Ÿ°

À—°„πºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ àßº≈μàÕ§ÿ≥¿“æ™’«‘μ¢ÕßºŸâªÉ«¬‡ªìπÕ¬à“ß¡“° ª√–°Õ∫°—∫¬“

°≈ÿà¡π’È¬—ß‰¡àÕ¬Ÿà„π∫—≠™’¬“À≈—°·Ààß™“μ‘®÷ß∑”„Àâ‡°‘¥ªí≠À“‡√◊ËÕß°“√‡¢â“∂÷ß¬“ °“√»÷°…“∂÷ß

§«“¡§ÿâ¡§à“¢Õß°“√§—¥°√Õß‚√§·≈–°“√ªÑÕß°—π°√–¥Ÿ°À—° ®÷ß¡’§«“¡ ”§—≠¬‘ËßμàÕ√–∫∫

 ÿ¢¿“æ‡æ◊ËÕ„Àâ‡°‘¥°“√„™â∑√—æ¬“°√Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ

3. «—μ∂ÿª√– ß§å

3.1 ‡æ◊ËÕª√–‡¡‘πμâπ∑ÿπÕ√√∂ª√–‚¬™πå ¢Õß°“√§—¥°√Õß‚√§Õ¬à“ß‡ªìπ√–∫∫ ‚¥¬°“√ª√–‡¡‘π

¥â«¬ Osteoporosis Self-Assessment Tool (OST) ·≈–/À√◊Õ °“√«—¥¡«≈°√–¥Ÿ°

¥â«¬‡§√◊ËÕß Dual Energy X-ray Absorptiometry (DEXA) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‰¡à¡’

°“√§—¥°√Õß‚√§°√–¥Ÿ°æ√ÿπ„π μ√’«—¬À≈—ßÀ¡¥ª√–®”‡¥◊ÕπÕ“¬ÿ 45 ªï¢÷Èπ‰ª

3.2 ‡æ◊ËÕª√–‡¡‘πμâπ∑ÿπª√– ‘∑∏‘º≈·≈–μâπ∑ÿπÕ√√∂ª√–‚¬™πå ¢Õß°“√„™â¬“ alendronate

risedronate raloxifene ·≈– calcitonin ™π‘¥æàπ®¡Ÿ° ‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°™π‘¥

ª∞¡¿Ÿ¡‘„πÀ≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ∑’Ë‡ªìπ‚√§°√–¥Ÿ°æ√ÿπÕ“¬ÿ 45 ªï¢÷Èπ‰ª

3.3 ‡æ◊ËÕª√–‡¡‘πμâπ∑ÿπª√– ‘∑∏‘º≈·≈–μâπ∑ÿπÕ√√∂ª√–‚¬™πå ¢Õß°“√„™â¬“ alendronate

risedronate raloxifene ·≈– calcitonin ™π‘¥æàπ®¡Ÿ° ‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°™π‘¥

∑ÿμ‘¬¿Ÿ¡‘„πÀ≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ∑’Ë‡ªìπ‚√§°√–¥Ÿ°æ√ÿπÕ“¬ÿ 45 ªï¢÷Èπ‰ª

3.4 º≈°√–∑∫¥â“πß∫ª√–¡“≥¢Õß°“√ªÑÕß°—π°√–¥Ÿ°À—°∑—Èß™π‘¥ª∞¡¿Ÿ¡‘·≈–∑ÿμ‘¬¿Ÿ¡‘®“°

‚√§°√–¥Ÿ°æ√ÿπ

4. «‘∏’«‘®—¬

4.1 «‘∏’«‘‡§√“–Àå

°“√»÷°…“π’È‡ªìπ°“√ª√–‡¡‘π§«“¡§ÿâ¡§à“∑“ß°“√·æ∑¬å∫πæ◊Èπ∞“π¢Õß°“√„™â·∫∫®”≈Õß∑“ß

‡»√…∞»“ μ√å∑—Èß™π‘¥∑’Ë‡√’¬°«à“ Markov ·≈– decision tree ‡ª√’¬∫‡∑’¬∫√–À«à“ß°“√„™â

¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°®“°‚√§°√–¥Ÿ°æ√ÿπ‰¥â·°à alendronate risedronate raloxifene

·≈– calcitonin ™π‘¥æàπ®¡Ÿ° °—∫‰¡à¡’°“√√—°…“ ·≈–‡ª√’¬∫‡∑’¬∫√–À«à“ß°“√§—¥°√Õß‚√§

1
 °“√‰¡à„Àâ¬“À¡“¬∂÷ßºŸâ∑’Ë‰¡à‰¥â√—∫¬“∑—Èß 4 ™π‘¥∑’Ë»÷°…“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°·μàºŸâªÉ«¬‰¥â√—∫·§≈‡´’¬¡·≈–«‘μ“¡‘π¥’
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Õ¬à“ß‡ªìπ√–∫∫‚¥¬°“√ª√–‡¡‘π¥â«¬ OST ·≈–/À√◊Õ °“√«—¥¡«≈°√–¥Ÿ°¥â«¬‡§√◊ËÕß DEXA

°—∫‰¡à¡’°“√§—¥°√Õß‚√§°√–¥Ÿ°æ√ÿπ„π μ√’«—¬À≈—ßÀ¡¥ª√–®”‡¥◊ÕπÕ“¬ÿ 45 ªï¢÷Èπ‰ª

4.2 ·∫∫®”≈Õß∑“ß‡»√…∞»“ μ√å
°“√»÷°…“π’È„™â·∫∫®”≈Õß∑“ß‡»√…∞»“ μ√å 2 ™π‘¥ ™π‘¥·√°‡√’¬°«à“·∫∫®”≈Õß Markov
´÷Ëß¥—¥·ª≈ß¡“®“°·∫∫®”≈Õß¢Õß Borgstrom F. Johnell O. ·≈– Kanis J.A. [31-33]
∑’Ë‡ªìπ°“√ª√–‡¡‘πμâπ∑ÿπª√– ‘∑∏‘º≈¢Õß°“√√—°…“ºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ¥â«¬¬“„π°≈ÿà¡
bisphosphonates Õ¬à“ß‰√°Áμ“¡ºŸâ«‘®—¬‰¡àæ‘®“√≥“μâπ∑ÿπ·≈–Õ√√∂ª√–‚¬™πå∑’Ë‡°‘¥®“°
¿“«–°√–¥Ÿ°¢âÕ¡◊ÕÀ—°„π·∫∫®”≈Õß ‡π◊ËÕß®“°À≈“¬°“√»÷°…“∫àß∫Õ°«à“ ºŸâ∑’Ë‡°‘¥°√–¥Ÿ°À—°
∫√‘‡«≥·¢π√–À«à“ß¢âÕ»Õ°∂÷ß¢âÕ¡◊Õ¡’Õ—μ√“°“√μ“¬πâÕ¬°«à“ºŸâ∑’Ë°√–¥Ÿ°À—°∫√‘‡«≥ –‚æ°À√◊Õ
°√–¥Ÿ° —πÀ≈—ß·≈–∑—Èß¬—ß¡’Õ—μ√“°“√μ“¬„°≈â‡§’¬ß°—∫ª√–™“°√∑—Ë«‰ª [13-15] √“¬≈–‡Õ’¬¥
¢Õß·∫∫®”≈Õß Markov ¥—ß· ¥ß„π√Ÿª∑’Ë 3 ·∫∫®”≈Õßπ’È®”≈Õß ¿“«– (health state) ∑’Ë
‡°‘¥¢÷Èπ¢ÕßÀ≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ∑’Ë‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ ‚¥¬°”Àπ¥„ÀâÕ¬Ÿà„π·μà≈–
 ¿“«–‡ªìπ‡«≈“ 1 ªï (1 √Õ∫À√◊Õ  1 cycle)  ¿“«–‡√‘Ë¡μâπ¢Õß·∫∫®”≈Õßπ’È§◊Õ À≠‘ß«—¬
À≈—ßÀ¡¥ª√–®”‡¥◊ÕπÕ“¬ÿ 45 ªï¢÷Èπ‰ª∑’Ë‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ·≈–‰¡à‡§¬¡’°√–¥Ÿ° —πÀ≈—ß
·≈–°√–¥Ÿ° –‚æ°À—°¡“°àÕπ ¿“¬À≈—ß®“° 1 ªï ºŸâªÉ«¬¡’‚Õ°“ ∑’Ë®–‡°‘¥°√–¥Ÿ° —πÀ≈—ßÀ—°
(≈Ÿ°»√À¡“¬‡≈¢ 1 „π·∫∫®”≈Õß Markov) °√–¥Ÿ° –‚æ°À—° (≈Ÿ°»√À¡“¬‡≈¢ 2) μ“¬
®“° “‡ÀμÿÕ◊Ëπ (≈Ÿ°»√À¡“¬‡≈¢ 3) À√◊Õ¬—ß§ßÕ¬Ÿà„π ¿“«–‡¥‘¡ (≈Ÿ°»√«π)

 ”À√—∫ºŸâªÉ«¬∑’Ë°√–¥Ÿ° —πÀ≈—ßÀ—° „πªï∂—¥¡“Õ“®®–¡’‚Õ°“ ‡°‘¥°√–¥Ÿ° –‚æ°À—° (≈Ÿ°»√
À¡“¬‡≈¢ 6) À√◊ÕÕ¬Ÿà„π ¿“«–À≈—ß®“°°√–¥Ÿ° —πÀ≈—ßÀ—° (≈Ÿ°»√À¡“¬‡≈¢ 8) μ“¬ (≈Ÿ°
»√À¡“¬‡≈¢ 4) À√◊Õ¬—ß§ß‡°‘¥°√–¥Ÿ° —πÀ≈—ßÀ—°Õ’°§√—Èß (≈Ÿ°»√«π)  ”À√—∫ºŸâªÉ«¬∑’Ë°√–¥Ÿ°
 –‚æ°À—° „πªï∂—¥¡“Õ“®®–¡’‚Õ°“ ‡°‘¥°√–¥Ÿ° —πÀ≈—ßÀ—° (≈Ÿ°»√À¡“¬‡≈¢ 7) À√◊ÕÕ¬Ÿà„π
 ¿“«–À≈—ß®“°°√–¥Ÿ° –‚æ°À—° (≈Ÿ°»√À¡“¬‡≈¢ 9) μ“¬ (≈Ÿ°»√À¡“¬‡≈¢ 5) À√◊Õ¬—ß§ß
‡°‘¥°√–¥Ÿ° –‚æ°À—°Õ’°§√—Èß (≈Ÿ°»√«π)  ”À√—∫ºŸâªÉ«¬∑’Ë‡§¬°√–¥Ÿ° —πÀ≈—ßÀ—°¡“°àÕπ „πªï
∂—¥¡“Õ“®®–¡’‚Õ°“ ‡°‘¥°√–¥Ÿ° —πÀ≈—ßÀ—°´È” (≈Ÿ°»√À¡“¬‡≈¢ 10) À√◊Õ‡°‘¥°√–¥Ÿ° –‚æ°À—°
(≈Ÿ°»√À¡“¬‡≈¢ 12) μ“¬ (≈Ÿ°»√À¡“¬‡≈¢ 14) À√◊Õ¬—ß§ßÕ¬Ÿà„π ¿“«–‡¥‘¡ (≈Ÿ°»√«π)  ”À√—∫
ºŸâªÉ«¬∑’Ë‡§¬°√–¥Ÿ° –‚æ°À—°¡“°àÕπ „πªï∂—¥¡“Õ“®®–¡’‚Õ°“ ‡°‘¥°√–¥Ÿ° –‚æ°À—°´È”
(≈Ÿ°»√À¡“¬‡≈¢ 11) À√◊Õ‡°‘¥°√–¥Ÿ° —πÀ≈—ßÀ—° (≈Ÿ°»√À¡“¬‡≈¢ 13) μ“¬ (≈Ÿ°»√À¡“¬‡≈¢
15) À√◊Õ¬—ß§ßÕ¬Ÿà„π ¿“«–‡¥‘¡ (≈Ÿ°»√«π)
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·∫∫®”≈Õß™π‘¥∑’Ë Õß‡√’¬°«à“·∫∫®”≈Õß decision tree ¥—ß· ¥ß„π√Ÿª∑’Ë 4 ·∫∫®”≈Õßπ’È

°”Àπ¥∑“ß‡≈◊Õ° ”À√—∫°“√§—¥°√ÕßÀ≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ∑’ËÕ“¬ÿμ—Èß·μà 45 ªï¢÷Èπ‰ª

§◊Õ 1) ‰¡à¡’°“√§—¥°√Õß‚√§°√–¥Ÿ°æ√ÿπ·≈–‰¡à∑”°“√√—°…“ 2) ¡’°“√§—¥°√Õß‚√§°√–¥Ÿ°æ√ÿπ

„π∑ÿ°√“¬¥â«¬ OST „π°√≥’∑’Ë¡’ªí®®—¬‡ ’Ë¬ß®–¬◊π¬—πº≈¥â«¬‡§√◊ËÕß DEXA 3) ¡’°“√§—¥°√Õß‚√§

°√–¥Ÿ°æ√ÿπ„π∑ÿ°√“¬¥â«¬‡§√◊ËÕß DEXA ∑—Èßπ’ÈÀ“°º≈¢Õß°“√§—¥°√Õß¥â«¬‡§√◊ËÕß DEXA

(®“°∑“ß‡≈◊Õ°∑’Ë 2 À√◊Õ 3) „Àâº≈«à“À≠‘ßºŸâπ—Èπ‡ªìπ‚√§°√–¥Ÿ°æ√ÿπμ“¡·π«∑“ß°“√«‘π‘®©—¬

¢ÕßÕß§å°“√Õπ“¡—¬‚≈° [4] ®–„Àâ°“√√—°…“‚¥¬‡≈◊Õ°„™â¬“∑’Ë¡’§«“¡§ÿâ¡§à“¥â“πμâπ∑ÿπ

Õ√√∂ª√–‚¬™πå¡“°∑’Ë ÿ¥ ´÷Ëß‰¥â®“°°“√«‘‡§√“–Àå¥â«¬·∫∫®”≈Õß Markov

√Ÿª∑’Ë 3 · ¥ß·∫∫®”≈Õß Markov ¢Õß°“√‡°‘¥°√–¥Ÿ° —πÀ≈—ß

·≈–°√–¥Ÿ° –‚æ°À—°„πÀ≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ‚√§°√–¥Ÿ°æ√ÿπ



Health Intervention and Technology Assessment Program (HITAP) 15

√Ÿª
∑’Ë 

4 
· 

¥ß
·∫

∫®
”≈

Õß
 d

ec
is
io

n 
tre

e 
¢Õ

ß°
“√

§—¥
°√

Õß
‚√

§°
√–

¥Ÿ°
æ√

ÿπ



‚§√ß°“√ª√–‡¡‘π‡∑§‚π‚≈¬’·≈–π‚¬∫“¬¥â“π ÿ¢¿“æ16

4.3 °“√§”π«≥∑“ß‡»√…∞»“ μ√å

4.3.1 ªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ (Quality Adjusted Life Year--QALY)

®”π«πªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ¢ÕßºŸâªÉ«¬∑”°“√§”π«≥‚¥¬π”§à“ªï∑’Ë¡’™’«‘μ¬◊π¬“«¢÷Èπ§Ÿ≥¥â«¬

Õ√√∂ª√–‚¬™πå (utility) ´÷Ëß¡’§à“μ—Èß·μà 0 À¡“¬∂÷ß‡ ’¬™’«‘μ (death) ∂÷ß 1 À¡“¬∂÷ß¿“«–

 ÿ¢¿“æ∑’Ë ¡∫Ÿ√≥å (full health) °“√§”π«≥ªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ¡’§«“¡ ”§—≠ ‡π◊ËÕß®“° “¡“√∂

‡ª√’¬∫‡∑’¬∫§à“μâπ∑ÿπÕ√√∂ª√–‚¬™πå°—∫‚√§Õ◊Ëπ‰¥â ‡æ√“–º≈≈—æ∏å∑“ß ÿ¢¿“æ‡ªìπÀπà«¬

‡¥’¬«°—π ∑”„Àâ “¡“√∂®—¥≈”¥—∫§«“¡ ”§—≠¢Õß°“√√—°…“‚√§‰¥â

4.3.2 Õ—μ√“ à«πμâπ∑ÿπº≈≈—æ∏å

°“√§”π«≥Õ—μ√“ à«πμâπ∑ÿπμàÕº≈≈—æ∏å„π°“√»÷°…“π’È√“¬ß“π‡ªìπμâπ∑ÿπª√– ‘∑∏‘º≈·≈–

μâπ∑ÿπÕ√√∂ª√–‚¬™πå ´÷Ëß°“√§”π«≥μâπ∑ÿπª√– ‘∑∏‘º≈‡ªìπ°“√‡ª√’¬∫‡∑’¬∫μâπ∑ÿπ·≈–

®”π«πªï∑’ËºŸâªÉ«¬¡’™’«‘μ¬◊π¬“«¢÷Èπ  ”À√—∫°“√„™â¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°·≈–‰¡à¡’°“√√—°…“

‚¥¬· ¥ß‡ªìπ®”π«πμâπ∑ÿπ∑’Ë„™â‡æ◊ËÕ„Àâ‰¥âªï∑’ËºŸâªÉ«¬¡’™’«‘μ¬◊π¬“«¢÷Èπ 1 ªï ¥—ß Ÿμ√

μâπ∑ÿπª√– ‘∑∏‘º≈ = º≈μà“ß¢Õßμâπ∑ÿπ

º≈μà“ß¢Õßªï∑’ËºŸâªÉ«¬¡’™’«‘μ¬◊π¬“«¢÷Èπ

°“√§”π«≥μâπ∑ÿπÕ√√∂ª√–‚¬™πå‡ªìπ°“√‡ª√’¬∫‡∑’¬∫μâπ∑ÿπ·≈–®”π«πªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ

¢Õß°“√„™â¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°·≈–‰¡à¡’°“√√—°…“ ‚¥¬· ¥ß‡ªìπ®”π«πμâπ∑ÿπ∑’Ë„™â‡æ◊ËÕ

„Àâ‰¥âªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ 1 ªï ¥—ß Ÿμ√

μâπ∑ÿπÕ√√∂ª√–‚¬™πå = º≈μà“ß¢Õßμâπ∑ÿπ

º≈μà“ß¢Õßªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ

4.3.3 Õ—μ√“ à«π≈¥ (Discount rate)

®“°·π«§‘¥∑“ß‡»√…∞»“ μ√å∑’Ë«à“¥â«¬ §«“¡æÕ„®„π°“√∫√‘‚¿§μà“ß‡«≈“ (time preference)

·≈–μâπ∑ÿπ§à“‡ ’¬‚Õ°“ ¢Õß∑ÿπ (opportunity cost of capital) „π°√≥’∑’Ëμ—«·ª√μâπ∑ÿπ

·≈–º≈≈—æ∏å‡°‘¥¢÷Èπ ≥ ‡«≈“μà“ß°—π ®÷ß¡’§«“¡®”‡ªìπμâÕßª√—∫§à“„Àâ‡ªìπ¡Ÿ≈§à“ªí®®ÿ∫—π¥â«¬
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çÕ—μ√“ à«π≈¥é (discount rate) „π°“√»÷°…“π’È„™âÕ—μ√“ à«π≈¥√âÕ¬≈– 3 ∑—Èßμâπ∑ÿπ·≈–

ª√– ‘∑∏‘º≈¥—ß Ÿμ√ (®“°°“√·π–π”‚¥¬√à“ß§Ÿà¡◊Õ°“√ª√–‡¡‘π‡∑§‚π‚≈¬’¥â“π ÿ¢¿“æ

 ”À√—∫ª√–‡∑»‰∑¬)

°“√ª√—∫¡Ÿ≈§à“ªí®®ÿ∫—π = μâπ∑ÿπÀ√◊Õº≈≈—æ∏å

(1+Õ—μ√“ à«π≈¥)t

t; ®”π«πªï∑’Ë·μ°μà“ß®“°ªï æ.». 2550 (ªï∞“π)

4.3.4 º≈°√–∑∫¥â“πß∫ª√–¡“≥

¿“√–¥â“πß∫ª√–¡“≥§”π«≥®“°°“√π”μâπ∑ÿπ∑’Ë‡°‘¥¢÷Èπ·μà≈–√Õ∫ªï¢Õß·μà≈–™à«ßÕ“¬ÿ §Ÿ≥

°—∫®”π«πÀ≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ∑’Ë‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ  ́ ÷Ëßª√–¡“≥°“√≥å‰¥â®“°°“√π”

®”π«πª√–™“°√À≠‘ß„π™à«ßÕ“¬ÿμà“ßÊ §Ÿ≥¥â«¬§«“¡™ÿ°¢Õß‚√§°√–¥Ÿ°æ√ÿπ √“¬≈–‡Õ’¬¥

· ¥ß¥—ßμ“√“ß∑’Ë 2

μ“√“ß∑’Ë 2 · ¥ß®”π«πª√–™“°√ §«“¡™ÿ°¢Õß‚√§°√–¥Ÿ°æ√ÿπ (√âÕ¬≈–) ·≈–®”π«π

ºŸâÀ≠‘ß∑’Ë‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ®”·π°μ“¡Õ“¬ÿ

™à«ßÕ“¬ÿ ®”π«πª√–™“°√À≠‘ß §«“¡™ÿ°¢Õß ®”π«πºŸâÀ≠‘ß∑’Ë‡ªìπ‚√§

(§π) [34] ‚√§°√–¥Ÿ°æ√ÿπ [6] °√–¥Ÿ°æ√ÿπ

45-49 2,298,940 1.6 36,783

50-54 1,914,578 4.9 93,814

55-59 1,446,412 10.3 148,980

60-64 1,035,617 20.1 208,159

65-69 895,298 32.6 291,867

70-74 723,113 49.6 358,664

75 ªï¢÷Èπ‰ª 960,673 59.2 568,718
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4.4 §à“μ—«·ª√„π·∫∫®”≈Õß
§à“μ—«·ª√∑’Ë„™â„π·∫∫®”≈Õßπ’È ‰¥â®“°°“√ª√–‡¡‘π§«“¡πà“‡™◊ËÕ∂◊Õ¢Õß¢âÕ¡Ÿ≈ ́ ÷Ëßπ—°«‘®—¬‰¥â„Àâ
§«“¡ ”§—≠°—∫¢âÕ¡Ÿ≈„πª√–‡∑»‰∑¬°àÕπ ®“°π—Èπ®÷ß‡≈◊Õ°¢âÕ¡Ÿ≈„πæ◊Èπ¿“§‡Õ‡™’¬ ·≈–À“°
‰¡à¡’¢âÕ¡Ÿ≈®“°∑—Èß Õß·À≈àß®÷ß„™â¢âÕ¡Ÿ≈μà“ßª√–‡∑»‡ªìπ≈”¥—∫μàÕ¡“ À“°¢âÕ¡Ÿ≈„πª√–‡∑»
¡’§ÿ≥¿“æ‰¡à¥’æÕπ—°«‘®—¬®–‡≈◊Õ°„™â°“√∑∫∑«π«√√≥°√√¡®“°μà“ßª√–‡∑» ∑—Èßπ’Èπ—°«‘®—¬
„Àâ§«“¡ ”§—≠¢Õß¢âÕ¡Ÿ≈¥â“πμâπ∑ÿπ´÷Ëß§«√· ¥ß„Àâ‡ÀÁπ∂÷ß ¿“æ§«“¡‡ªìπ®√‘ß¢Õß
ª√–‡∑»‰∑¬  à«π¥â“πª√– ‘∑∏‘º≈¢Õß¬“ „™â‡ªìπ°“√∑∫∑«π«√√≥°√√¡Õ¬à“ß‡ªìπ√–∫∫
(systematic review) ·≈–°“√«‘‡§√“–ÀåÕ¿‘¡“π (meta-analysis)

4.4.1 μ—«·ª√¥â“π√–∫“¥«‘∑¬“

§«“¡πà“®–‡ªìπ¢Õß°“√‡°‘¥¿“«–°√–¥Ÿ°À—°¢ÕßºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ
°“√»÷°…“π’È„™â§«“¡πà“®–‡ªìπ¢Õß°“√‡°‘¥¿“«–°√–¥Ÿ° —πÀ≈—ßÀ—° (vertebral
fracture) ·≈–¿“«–°√–¥Ÿ° –‚æ°À—° (hip fracture) ®“°°“√»÷°…“¢Õß
Kanis JA ·≈–§≥– [35] ´÷Ëß‰¥âª√–‡¡‘πÀ“§«“¡‡ ’Ë¬ß∑’Ë‡°‘¥¿“«–°√–¥Ÿ° —πÀ≈—ß
À√◊Õ°√–¥Ÿ° –‚æ°À—°¢ÕßºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ„πª√–‡∑» «’‡¥π ∑’Ë™à«ßÕ“¬ÿ
μà“ßÊ¿“¬„π√–¬–‡«≈“ 10 ªï ¥—ß· ¥ß¢âÕ¡Ÿ≈„πμ“√“ß∑’Ë 3 ºŸâ«‘®—¬‡≈◊Õ°°“√»÷°…“
π’È‡π◊ËÕß®“°‡ªìπ°“√»÷°…“∑’Ë· ¥ß∂÷ß§«“¡ —¡æ—π∏å√–À«à“ß§à“¡«≈°√–¥Ÿ° ‡æ»
·≈–Õ“¬ÿ¢ÕßºŸâªÉ«¬°—∫§«“¡πà“®–‡ªìπ¢Õß°“√‡°‘¥¿“«–°√–¥Ÿ°À—°∑’Ëμ”·Àπàßμà“ßÊ
¿“¬„π√–¬–‡«≈“ 10 ªï ´÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“„π§√—Èßπ’È ‡π◊ËÕß®“°Õ“¬ÿ¢Õß
ºŸâªÉ«¬‡ªìπªí®®—¬À≈—°„π°“√∑”π“¬°“√‡°‘¥¿“«–°√–¥Ÿ°À—°¢ÕßºŸâªÉ«¬

μ“√“ß∑’Ë 3 §«“¡πà“®–‡ªìπ¢Õß°“√‡°‘¥¿“«–°√–¥Ÿ°À—°∑’Ëμ”·Àπàßμà“ßÊ (√âÕ¬≈–) „πª√–™“°√

À≠‘ß ®”·π°μ“¡Õ“¬ÿ·≈–§à“ T-score ¿“¬„π√–¬–‡«≈“ 10 ªï

Õ“¬ÿ (ªï) °√–¥Ÿ° –‚æ°À—° °√–¥Ÿ° —πÀ≈—ßÀ—°
<-1 <-2.5 <-1 <-2.5

45 0.8 2.2 1.1 2.1
50 1.1 2.9 1.9 3.5
55 2.0 5.1 2.5 4.6
60 3.3 7.8 3.6 6.4
65 5.0 10.9 5.3 9
70 8.3 16.7 6.7 10.9

*À¡“¬‡Àμÿ ®“° Kanis JA et al. [35]
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®“°¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ√“¬ß“π§à“§«“¡πà“®–‡ªìπ¢Õß°“√‡°‘¥¿“«–°√–¥Ÿ°À—°„π™à«ß‡«≈“ 10 ªï

π—°«‘®—¬‰¥â§”π«≥§«“¡πà“®–‡ªìπ¢Õß°“√‡°‘¥°√–¥Ÿ°À—°„π·μà≈–ªï (annual transitional

probability of fractures) ‚¥¬¡’¢—ÈπμÕπ¥—ßπ’È

1. ·ª≈ß§à“§«“¡πà“®–‡ªìπ„π™à«ß√–¬–‡«≈“Àπ÷Ëß‡ªìπÕ—μ√“°“√‡°‘¥μàÕªï (rate/1 year)

„™â ¡°“√ rate = -[ln(1-prob)] / time

2. ·ª≈ß§à“Õ—μ√“°“√‡°‘¥μàÕªï (rate/1 year) ‡ªìπ§«“¡πà“®–‡ªìπ∑’Ë®–‡°‘¥μàÕªï (prob/1 year)

„™â ¡°“√ probability = 1-exp(-rate*time)

®“°°“√§”π«≥¥—ß°≈à“«  “¡“√∂À“§«“¡πà“®–‡ªìπ¢Õß°“√‡°‘¥¿“«–°√–¥Ÿ° –‚æ°·≈–
°√–¥Ÿ° —πÀ≈—ßÀ—°„π·μà≈–ªï®”·π°μ“¡Õ“¬ÿ¢ÕßºŸâªÉ«¬ Õ¬à“ß‰√°Áμ“¡æ∫«à“§«“¡πà“®–‡ªìπ
„π°√≥’°“√‡°‘¥¿“«–°√–¥Ÿ° –‚æ°À—° ®“°°“√»÷°…“¢Õß Kanis JA ¡’§à“ Ÿß°«à“ª√–™“°√„π
·∂∫‡Õ‡™’¬ ¥—ßπ—Èπ§«“¡πà“®–‡ªìπ¢Õß°“√‡°‘¥°√–¥Ÿ° –‚æ°À—°®÷ß¡’°“√ª√—∫¥â«¬§à“∑’Ë
·π–π”®“°√“¬ß“π°“√»÷°…“¢Õß Kanis JA [8] ´÷Ëß Õ¥§≈âÕß°—∫¢âÕæ‘®“√≥“¢Õß§≥–∑’Ë
ª√÷°…“¢Õß‚§√ß°“√«‘®—¬ ¥—ßπ—Èπ„π°“√»÷°…“§√—Èßπ’È®÷ß‰¥â∑”°“√ª√—∫§à“≈ß„Àâ‡À≈◊Õ√âÕ¬≈– 62
∑”„Àâ‰¥â§à“§«“¡πà“®–‡ªìπ¢Õß°“√‡°‘¥¿“«–°√–¥Ÿ°À—°„π·μà≈–ª√–‡¿∑®”·π°μ“¡Õ“¬ÿ
¥—ß· ¥ß„πμ“√“ß∑’Ë 4

μ“√“ß∑’Ë 4 §«“¡πà“®–‡ªìπμàÕªï¢Õß°“√‡°‘¥¿“«–°√–¥Ÿ°À—°„πºŸâªÉ«¬À≠‘ß‚√§°√–¥Ÿ°æ√ÿπ

®”·π°μ“¡Õ“¬ÿ·≈–μ”·Àπàß°√–¥Ÿ°À—°

Õ“¬ÿ (ªï) °√–¥Ÿ° —πÀ≈—ßÀ—° °√–¥Ÿ° –‚æ°À—°
45 0.0021 0.0014
50 0.0036 0.0018
55 0.0047 0.0032
60 0.0066 0.0050
65 0.0094 0.0071
70 0.0115 0.0112
75 0.0113 0.0148
80 0.0107 0.0166
85 0.0098 0.0151
90 0.0098 0.0151
95 0.0098 0.0151
100 0.0098 0.0151
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§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß°“√μ“¬À≈—ß‡°‘¥¿“«–°√–¥Ÿ°À—°

„π°“√À“§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß°“√μ“¬À≈—ß‡°‘¥¿“«–°√–¥Ÿ° —πÀ≈—ßÀ√◊Õ°√–¥Ÿ°

 –‚æ°À—° ‰¥âπ”¢âÕ¡Ÿ≈¡“®“°°“√»÷°…“¢Õß Johnell O ·≈–§≥– [15] ´÷ËßÀ“

Õ—μ√“°“√μ“¬·≈–§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß°“√μ“¬À≈—ß®“°°“√‡°‘¥¿“«–°√–¥Ÿ°

À—°μ”·Àπàßμà“ßÊ®”·π°μ“¡Õ“¬ÿ·≈–‡æ» °“√»÷°…“π’È‰¥âª√–¬ÿ°μå„™â¢âÕ¡Ÿ≈§«“¡

‡ ’Ë¬ß —¡æ—∑∏å¢Õß°“√μ“¬„πª√–™“°√‡æ»À≠‘ß∑’Ë¡’Õ“¬ÿ 60 ªï ‚¥¬¡’√“¬≈–‡Õ’¬¥

¥—ß· ¥ß„πμ“√“ß∑’Ë 5

μ“√“ß∑’Ë 5 §«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß°“√μ“¬À≈—ß®“°°“√‡°‘¥¿“«–°√–¥Ÿ°À—°¢Õß‡æ»À≠‘ß

®”·π°μ“¡Õ“¬ÿ·≈–μ”·Àπàß°√–¥Ÿ°À—°

ªï∑’Ë
°√–¥Ÿ° —πÀ≈—ßÀ—° °√–¥Ÿ° –‚æ°À—°

60 ªï 80 ªï 60 ªï 80 ªï
0 12.9 3.4 10.4 3.4

1 10.3 2.7 9.1 3.0

2 8.3 2.1 8.0 2.5

3 6.6 1.7 7.0 2.2

4 5.3 1.3 6.2 1.9

5 4.3 1.0 5.4 1.6

*À¡“¬‡Àμÿ ®“°°“√»÷°…“¢Õß Johnell O ·≈–§≥– [15]

§«“¡πà“®–‡ªìπ¢Õß°“√μ“¬„πª√–™“°√‰∑¬„π√Õ∫ 1 ªï
‡π◊ËÕß®“°°“√μ“¬„π°“√»÷°…“¢Õß Johnell O ‡ªìπ°“√μ“¬Õ—π‡π◊ËÕß¡“®“° “‡Àμÿ
°“√‡°‘¥¿“«–°√–¥Ÿ°À—°‡æ’¬ßÕ¬à“ß‡¥’¬« ́ ÷Ëß®–‰¡à “¡“√∂ –∑âÕπ°“√μ“¬∑’Ë·∑â®√‘ß
¢Õßª√–™“°√∑’Ë¡’ “‡Àμÿ°“√μ“¬Õ◊Ëπ ‡æ◊ËÕ„ÀâÕ—μ√“°“√μ“¬¢Õßª√–™“°√„π·∫∫
®”≈Õß¡’§«“¡„°≈â‡§’¬ß°—∫Õ—μ√“°“√μ“¬¢Õßª√–™“°√∑—Ë«‰ª ºŸâ«‘®—¬‰¥â∑”°“√ª√—∫
Õ—μ√“°“√μ“¬¢Õßª√–™“°√„π·∫∫®”≈Õß ‚¥¬°“√§”π«≥À“§à“§«“¡πà“®–‡ªìπ
¢Õß°“√μ“¬„πª√–™“°√‰∑¬„π√Õ∫ 1 ªï√à«¡¥â«¬ ‚¥¬„π°“√§”π«≥§à“¥—ß°≈à“«
‰¥âπ”¢âÕ¡Ÿ≈Õ—μ√“°“√μ“¬¢Õßª√–™“°√‰∑¬‡æ»À≠‘ß„πªï æ.». 2547 [36] ¡“„™â
‚¥¬¡’¢âÕ¡Ÿ≈¥—ß· ¥ß„πμ“√“ß∑’Ë 6
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μ“√“ß∑’Ë 6 §«“¡πà“®–‡ªìπ¢Õß°“√μ“¬„π√Õ∫ 1 ªï¢Õßª√–™“°√‰∑¬‡æ»À≠‘ß [36]

™à«ßÕ“¬ÿ ®”π«π°“√μ“¬ ®”π«πª√–™“°√ Õ—μ√“°“√μ“¬μàÕªï
§«“¡πà“®–‡ªìπ

¢Õß°“√μ“¬μàÕªï**

<1 ªï 2,665 363,733 0.00735 0.00730

1-4 ªï 1,354 1,579,276 0.00086 0.00086

5-9 ªï 1,105 2,329,337 0.00047 0.00047

10-14 ªï 1,013 2,365,390 0.00043 0.00043

15-19 ªï 1,587 2,304,168 0.00069 0.00069

20-24 ªï 2,241 2,592,151 0.00086 0.00086

25-29 ªï 4,195 2,722,888 0.00154 0.00154

30-34 ªï 5,483 2,843,053 0.00193 0.00193

35-39 ªï 5,661 2,850,836 0.00199 0.00198

40-44 ªï 6,270 2,575,442 0.00243 0.00243

45-49 ªï 7,359 2,182,316 0.00337 0.00337

50-54 ªï 8,790 1,725,349 0.00509 0.00508

55-59 ªï 9,955 1,247,065 0.00798 0.00795

60-64 ªï 11,983 1,056,591 0.01134 0.01128

65-69 ªï 15,874 924,909 0.01716 0.01702

70-74 ªï 19,043 697,726 0.02729 0.02692

75-79 ªï 20,087 450,878 0.04455 0.04357

80-84 ªï 18,329 246,871 0.07425 0.07156

85+ ªï 25,571 208,066 0.12290 0.11565

√«¡ 168,565 31,266,046

À¡“¬‡Àμÿ** §”π«≥®“° ¡°“√ probability= 1-exp(-rate*time)
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§«“¡πà“®–‡ªìπ„π°“√‡ª≈’Ë¬πºà“π‰ª Ÿà ¿“«–μà“ß„π·∫∫®”≈Õß (Transitional

probability)

°“√À“§«“¡πà“®–‡ªìπ„π°“√‡ª≈’Ë¬πºà“π‰ª Ÿà ¿“«–μà“ßÊ„π·∫∫®”≈Õß

„™â¢âÕ¡Ÿ≈®“°°“√»÷°…“¢Õß van Helden S ·≈–§≥– [37] ∑’Ë∑”°“√»÷°…“§«“¡

‡ ’Ë¬ß¢Õß°“√‡°‘¥¿“«–°√–¥Ÿ°À—°„À¡à„π√Õ∫ 2 ªï À≈—ß®“°ºŸâªÉ«¬¡’¿“«–°√–¥Ÿ°À—°

∑’Ë∫√‘‡«≥μà“ßÊ ¥—ß· ¥ß„πμ“√“ß∑’Ë 7

μ“√“ß∑’Ë 7 °“√‡°‘¥¿“«–°√–¥Ÿ°À—°§√—Èß„À¡à„πμ”·Àπàßμà“ßÊ ®”·π°μ“¡°“√‡°‘¥¿“«–°√–¥Ÿ°

À—°„π§√—Èß·√° ·≈–ªï∑’Ë‡°‘¥°√–¥Ÿ°À—°

ªï∑’Ë

0-1 1-2

°√–¥Ÿ° –‚æ°À—° (n=525)

μ”·ÀπàßÀ—°„À¡à

°√–¥Ÿ° –‚æ° 10 7

°√–¥Ÿ° —πÀ≈—ß 19 9

°√–¥Ÿ° —πÀ≈—ßÀ—° (n=888)

μ”·ÀπàßÀ—°„À¡à

°√–¥Ÿ° –‚æ° 11 6

°√–¥Ÿ° —πÀ≈—ß 26 25

   À¡“¬‡Àμÿ ®“°°“√»÷°…“¢Õß van Helden S ·≈–§≥–

®“°¢âÕ¡Ÿ≈‡∫◊ÈÕßμâππ—°«‘®—¬À“§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π¢Õß§«“¡πà“®–‡ªìπ

„π°“√‡ª≈’Ë¬πºà“π‰ª Ÿà ¿“«–μà“ßÊ„π·∫∫®”≈Õß ́ ÷Ëß¡’√Ÿª·∫∫°“√°√–®“¬·∫∫∫’μâ“

‚¥¬„™â ¡°“√ ¥—ßπ’È

n = α + β ; α = ®”π«π‡Àμÿ°“√≥å∑’Ë π„® ·≈– n = ®”π«πª√–™“°√∑—ÈßÀ¡¥

μ =    α      s2 =         αβ

               α + β      (α+β)2(α+β+1)

; μ = §à“‡©≈’Ë¬ ·≈– s =  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π



Health Intervention and Technology Assessment Program (HITAP) 23

§à“§«“¡πà“®–‡ªìπ„π°“√‡ª≈’Ë¬πºà“π‰ª Ÿà ¿“«–μà“ßÊ„π·∫∫®”≈Õß∑’Ë‰¥â®“°°“√§”π«≥

· ¥ß„πμ“√“ß∑’Ë 8

μ“√“ß∑’Ë 8 · ¥ß§à“μ—«·ª√¢Õß‚Õ°“ °“√‡°‘¥°√–¥Ÿ°À—°„πªï∂—¥‰ª

μ—«·ª√ §à“‡©≈’Ë¬
§«“¡§≈“¥ √Ÿª·∫∫°“√

Õâ“ßÕ‘ß
‡§≈◊ËÕπ¡“μ√∞“π °√–®“¬

‚Õ°“ „π°“√‡°‘¥°√–¥Ÿ°

 —πÀ≈—ßÀ—°´È”„πºŸâªÉ«¬∑’Ë‡§¬ 0.0282 0.0056 ∫’μâ“ [37]

°√–¥Ÿ° —πÀ≈—ßÀ—°

‚Õ°“ „π°“√‡°‘¥°√–¥Ÿ°

 –‚æ°À—°´È”„πºŸâªÉ«¬∑’Ë‡§¬ 0.0134 0.0050 ∫’μâ“ [37]

°√–¥Ÿ° –‚æ°À—°

‚Õ°“ „π°“√‡°‘¥°√–¥Ÿ°

 –‚æ°À—°„πºŸâªÉ«¬∑’Ë‡§¬ 0.0122 0.0037 ∫’μâ“ [37]

°√–¥Ÿ° —πÀ≈—ßÀ—°

‚Õ°“ „π°“√‡°‘¥°√–¥Ÿ°

 —πÀ≈—ßÀ—°„πºŸâªÉ«¬∑’Ë‡§¬ 0.0349 0.0079 ∫’μâ“ [37]

°√–¥Ÿ° –‚æ°À—°

‚Õ°“ „π°“√‡°‘¥°√–¥Ÿ°

 —πÀ≈—ßÀ—°μ“¡¥â«¬°√–¥Ÿ° 0.0068 0.0028 ∫’μâ“ [37]

 –‚æ°À—°„πªï∂—¥‰ª

‚Õ°“ „π°“√‡°‘¥°√–¥Ÿ°

 –‚æ°À—°μ“¡¥â«¬°√–¥Ÿ° 0.0175 0.0058 ∫’μâ“ [37]

 —πÀ≈—ßÀ—°„πªïμàÕ‰ª

‚Õ°“ „π°“√‡°‘¥°√–¥Ÿ°
0.0284 0.0055 ∫’μâ“ [37]

 —πÀ≈—ßÀ—°´È”„πªï∂—¥‰ª

‚Õ°“ „π°“√‡°‘¥°√–¥Ÿ°
0.0187 0.0058 ∫’μâ“ [37]

 –‚æ°À—°´È”„πªï∂—¥‰ª
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4.4.2 μ—«·ª√¥â“πª√– ‘∑∏‘º≈¢Õß¬“
π—°«‘®—¬ ◊∫§âπ«√√≥°√√¡Õ¬à“ß‡ªìπ√–∫∫®“°∞“π¢âÕ¡Ÿ≈ Pubmed «—π∑’Ë 1 ¡‘∂ÿπ“¬π 2550
‚¥¬„™â§” ”§—≠§◊Õ ùOsteoporosisû and ùhip fractureû or ùvertebral fractureû and
ùalendronateû or ùrisedronateû or ùRaloxifeneû or ùCalcitonin nasal sprayû or
ùBisphosphonatesû ®“°°“√ ◊∫§âπ∫∑§—¥¬àÕß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß®π∂÷ß«—π∑’Ë∑”°“√ ◊∫§âπ
æ∫∫∑§—¥¬àÕ∑’Ë‡°’Ë¬«¢âÕß∑—ÈßÀ¡¥ 860 ‡√◊ËÕß·≈–∑”°“√§—¥‡≈◊Õ°∫∑§—¥¬àÕ∑’Ë´È”°—πÕÕ°‡ªìπ
®”π«π 15 ‡√◊ËÕß ∫∑§—¥¬àÕ®”π«π 845 ‡√◊ËÕß ‰¥â√—∫°“√æ‘®“√≥“·≈–§—¥‡≈◊Õ°®“°π—°«‘®—¬
®”π«π 2 §π (Õÿ…“«¥’·≈–©—μ√ª√–Õ√) μ“¡‡°≥±å„π°“√§—¥‡¢â“ (Inclusion Criteria) ·≈–
§—¥ÕÕ° (Exclusion criteria) ¥—ßπ’È

‡°≥±å§—¥‡¢â“

‡ªìπ°“√»÷°…“À“ª√– ‘∑∏‘º≈„π°“√ªÑÕß°—π¿“«–°√–¥Ÿ°À—°¢Õß¬“ alendronate

risedronate raloxifene ·≈– calcitonin ™π‘¥æàπ®¡Ÿ°

μâÕß‡ªìπ°“√»÷°…“«‘®—¬∑’Ë¡’√–¬–‡«≈“„π°“√»÷°…“‰¡àπâÕ¬°«à“ 1 ªï

‡°≥±å§—¥ÕÕ°
‰¡à‰¥â»÷°…“„πª√–™“°√‡ªÑ“À¡“¬§◊ÕÀ≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ∑’Ë¡’Õ“¬ÿ
45 ªï¢÷Èπ‰ª
ß“π«‘®—¬‰¡à¡’π‘æπ∏åμâπ©∫—∫‡ªìπ¿“…“‰∑¬À√◊Õ¿“…“Õ—ß°ƒ…
ß“π«‘®—¬∑’Ë»÷°…“‡°’Ë¬«°—∫‚√§°√–¥Ÿ°æ√ÿπ™π‘¥∑ÿμ‘¬¿Ÿ¡‘
‡ªìπ∫∑∫√√≥“∏‘°“√ ®¥À¡“¬¢à“« À√◊Õ √“¬ß“π°“√«‘®—¬©∫—∫ ¡∫Ÿ√≥å∑’Ë‰¡à‰¥â‡¢’¬π
‡ªìπ¿“…“Õ—ß°ƒ…
º≈≈—æ∏å¢Õß°“√»÷°…“‰¡àπ”‡ πÕ‡ªìπ°“√À—°¢Õß°√–¥Ÿ°

®“°‡°≥±å¥—ß°≈à“«π—°«‘®—¬ “¡“√∂§—¥∫∑§—¥¬àÕÕÕ°‡ªìπ®”π«π 813 ‡√◊ËÕß „π°√≥’∑’Ëπ—°«‘®—¬
¡’§«“¡‡ÀÁπ‰¡àμ√ß°—π‡°’Ë¬«°—∫°“√§—¥‡≈◊Õ°∫∑§—¥¬àÕ π—°«‘®—¬∑—Èß 2 ∑à“π‰¥â∑”°“√ √ÿª√à«¡°—π«à“
®–§—¥‡¢â“À√◊Õ‰¡à ®“°π—Èππ”∫∑§—¥¬àÕ®”π«π 47 ‡√◊ËÕß ∑’Ë‰¥â√—∫°“√§—¥‡≈◊Õ°μ√ß°—π‰ª ◊∫§âπ
π‘æπ∏åμâπ©∫—∫ ‡¡◊ËÕæ‘®“√≥“π‘æπ∏åμâπ©∫—∫ “¡“√∂§—¥ÕÕ°®”π«π 25 ‡√◊ËÕß·≈–æ∫π‘æπ∏å
μâπ©∫—∫∑’Ë‡°’Ë¬«¢âÕßÕ’° 2 ‡√◊ËÕß ®“°√“¬™◊ËÕ¢Õß‡Õ° “√Õâ“ßÕ‘ß®“° 47 ‡√◊ËÕß∑’Ë‰¥â∑∫∑«π
«√√≥°√√¡ √«¡‡ªìππ‘æπ∏åμâπ©∫—∫∑—Èß ‘Èπ 24 ‡√◊ËÕß ¢—ÈπμÕπ°“√∑∫∑«π«√√≥°√√¡Õ¬à“ß
‡ªìπ√–∫∫· ¥ß¥—ß√Ÿª∑’Ë 5
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π‘æπ∏åμâπ©∫—∫∑’Ë‰¥â√—∫°“√§—¥‡≈◊Õ°∑—ÈßÀ¡¥∂Ÿ°π”¡“»÷°…“∂÷ß√“¬≈–‡Õ’¬¥¢Õßß“π«‘®—¬·≈–∑”°“√

√–∫ÿ ™◊ËÕºŸâ·μàß ªïæ.».∑’Ë∑”°“√μ’æ‘¡æå ª√–‡¿∑¢Õß°“√»÷°…“ √–¬–‡«≈“¢Õß°“√»÷°…“

≈—°…≥–∑“ßª√–™“°√¢ÕßºŸâªÉ«¬ ¬“∑’Ë‰¥â√—∫·≈–°≈ÿà¡§«∫§ÿ¡ º≈≈—æ∏å¢Õß°“√»÷°…“∑’Ëπ”

‡ πÕ‡ªìπ®”π«π¢Õß°“√‡°‘¥°√–¥Ÿ° —πÀ≈—ßÀ√◊Õ°√–¥Ÿ° –‚æ°À—° „π·∫∫øÕ√å¡°“√

®”·π°√“¬≈–‡Õ’¬¥ß“π«‘®—¬ (Data Extraction form) ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈∑’Ë„π°“√«‘‡§√“–Àå

Õ¿‘¡“π¥—ß√“¬≈–‡Õ’¬¥μàÕ‰ªπ’È

√Ÿª∑’Ë 5 °“√§—¥°√Õß«√√≥°√√¡¥â“πº≈≈—æ∏å∑“ßª√– ‘∑∏‘º≈¢Õß°“√ªÑÕß°—π°“√‡°‘¥°√–¥Ÿ°À—°
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°“√»÷°…“∑’Ë‡°’Ë¬«¢âÕß°—∫¬“ alendronate ¡’ 9 °“√»÷°…“ ª√–°Õ∫¥â«¬

Liberman (1995) [38]

Black (1996) [19]

Bone (1997) [39]

Cummings (1998) [21]

Bonnick (1998) [40]

Pols (1999) [41]

Dursun (2001) [42]

Greenspan (2002) [43]

Kushida (2004) [23]

°“√»÷°…“∑’Ë‡°’Ë¬«¢âÕß°—∫¬“ risedronate ¡’ 8 °“√»÷°…“ ª√–°Õ∫¥â«¬

Clemmesen (1997) [44]

Harris (1999) [45]

Reginster (2000) [46]

Fogelman (2000) [47]

McClung (2001) [48]

Fukunaka (2002) [49]

Sorensen (2003) [50]

Kushida (2004) [51]

°“√»÷°…“∑’Ë‡°’Ë¬«¢âÕß°—∫¬“ raloxifene ¡’ 5 °“√»÷°…“ ª√–°Õ∫¥â«¬

Lufkin (1998) [52]

Ettinger (1999) [25]

Delmas (2002) [53]

Nakamura (2006) [54]

Recker (2007) [55]
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°“√»÷°…“∑’Ë‡°’Ë¬«¢âÕß°—∫¬“ calcitonin ™π‘¥æàπ®¡Ÿ° ¡’ 2 °“√»÷°…“ ª√–°Õ∫¥â«¬

Overguard (1992) [56]

Chestnut (PROOF) (2000) [27]

ºŸâ«‘®—¬∑”°“√«‘‡§√“–ÀåÕ¿‘¡“π‡æ◊ËÕÀ“ª√– ‘∑∏‘º≈„π°“√ªÑÕß°—π¿“«–°√–¥Ÿ°À—°¢Õß¬“

∑—Èß 4 μ—«  “¡“√∂ √ÿª√“¬≈–‡Õ’¬¥¥—ßμ“√“ß∑’Ë 9 ‚¥¬„™â‚ª√·°√¡ WinBUGS ‡∑§π‘§

Baysian-Mix treatment comparison (¿“§ºπ«°∑’Ë 1) ·∫àß‡ªìπ 3  à«π§◊Õ

ª√– ‘∑∏‘º≈¢Õß¬“„π°“√ªÑÕß°—π°√–¥Ÿ° —πÀ≈—ßÀ—°¢ÕßºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ∑’Ë‰¡à¡’

°√–¥Ÿ° —πÀ≈—ßÀ—°√à«¡¥â«¬

ª√– ‘∑∏‘º≈¢Õß¬“„π°“√ªÑÕß°—π°√–¥Ÿ° —πÀ≈—ßÀ—°¢ÕßºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ∑’Ë¡’

°√–¥Ÿ° —πÀ≈—ßÀ—°√à«¡¥â«¬

ª√– ‘∑∏‘º≈¢Õß¬“„π°“√ªÑÕß°—π°√–¥Ÿ° –‚æ°À—°¢ÕßºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ
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4.4.3 §à“§«“¡‰«·≈–§«“¡®”‡æ“–¢Õß°“√«‘π‘®©—¬‚√§°√–¥Ÿ°æ√ÿπ¥â«¬ OST

Osteoporosis Self-Assessment Tool (OST) ‡ªìπ°“√§—¥°√Õß‚√§°√–¥Ÿ°æ√ÿπÕ¬à“ßßà“¬

‚¥¬Õ“»—¬°“√§”π«≥Õ“¬ÿ·≈–πÈ”Àπ—°ºŸâ∑’Ë¡“μ√«® Õ¬à“ß‰√°Áμ“¡°“√»÷°…“∂÷ß§«“¡‰«·≈–

§«“¡®”‡æ“–¢Õß°“√«‘π—®©—¬π’È¡’§«“¡ ”§—≠‡π◊ËÕß®“°°“√«—¥¡«≈°√–¥Ÿ°¥â«¬‡§√◊ËÕß DEXA

¬—ß§ß‡ªìπ°“√«‘π‘®©—¬∑’Ë‡ªìπ¡“μ√∞“π„πªí®®ÿ∫—π ß“π«‘®—¬‚¥¬ Rud, B. ·≈–§≥– [57] ‰¥â

∑”°“√∑∫∑«π«√√≥°√√¡Õ¬à“ß‡ªìπ√–∫∫·≈–∑”°“√«‘‡§√“–ÀåÕ¿‘¡“π¢Õß°“√ª√–‡¡‘π

À≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ¥â«¬ OST ‚¥¬„™â§à“¡«≈°√–¥Ÿ°®“°‡§√◊ËÕß DEXA ‡ªìπμ—«Õâ“ßÕ‘ß

ß“π«‘®—¬π’È·∫àßº≈°“√»÷°…“μ“¡‡™◊ÈÕ™“μ‘·≈–§à“ T-score ∑’Ëμ”·Àπàß«—¥ ́ ÷Ëß°“√§—¥°√Õß¥â«¬

OST  ¡’§«“¡®”‡æ“–„π°“√«‘π‘®©—¬∑’Ëμ”·Àπàß°√–¥Ÿ°§Õ –‚æ°¡“°∑’Ë ÿ¥‡¡◊ËÕ‡∑’¬∫°—∫μ”·Àπàß

Õ◊Ëπ∑’Ë§à“§«“¡‰«√âÕ¬≈– 91 ·≈–§à“§«“¡®”‡æ“–√âÕ¬≈– 57 „π§π‡Õ‡™’¬ ¥—ßπ—Èππ—°«‘®—¬®÷ß

‡≈◊Õ°§à“¥—ß°≈à“«„π°“√«‘‡§√“–Àå¥â«¬·∫∫®”≈Õß decision tree ¥—ßμ“√“ß∑’Ë 10

μ“√“ß∑’Ë 10 · ¥ß§à“§«“¡‰«·≈–§«“¡®”‡æ“–¢Õß OST ∑’Ë„™â„π·∫∫®”≈Õß decision tree

μ—«·ª√ §à“‡©≈’Ë¬
§«“¡§≈“¥‡§≈◊ËÕπ √Ÿª·∫∫

Õâ“ßÕ‘ß
¡“μ√∞“π °“√°√–®“¬

§«“¡‰«¢Õß OST 0.91 0.0740 ·°¡¡“ [57]

§«“¡®”‡æ“–¢Õß OST 0.57 0.1122 ·°¡¡“ [57]

4.4.4 μ—«·ª√¥â“πº≈≈—æ∏å∑“ß ÿ¢¿“æ

π—°«‘®—¬ ◊∫§âπ«√√≥°√√¡Õ¬à“ß‡ªìπ√–∫∫®“°∞“π¢âÕ¡Ÿ≈ Pubmed ·≈– CRD „π«—π∑’Ë 1

¡‘∂ÿπ“¬π 2550 ‚¥¬„™â§” ”§—≠¥—ß√Ÿª∑’Ë 6 ‰¥â·°à çHip Fracturesé[Mesh] çFemoral Neck

Fracturesé[Mesh] çSpinal Fracturesé[Mesh] çQuality of Lifeé[Mesh] çOsteoporosis,

Postmenopausalé[Mesh] çQuality-Adjusted Life Yearsé [Mesh] fracture

standard gamble TTO VAS EQ-5D QALY ®“°°“√ ◊∫§âπ∫∑§—¥¬àÕß“π«‘®—¬∑’Ë

‡°’Ë¬«¢âÕß®π∂÷ß«—π∑’Ë∑”°“√ ◊∫§âπ æ∫∫∑§—¥¬àÕ∑’Ë‡°’Ë¬«¢âÕß∑—ÈßÀ¡¥ 172 ‡√◊ËÕß·≈–∑”°“√§—¥

‡≈◊Õ°∫∑§—¥¬àÕ∑’Ë´È”°—πÕÕ°‡ªìπ®”π«π 24 ‡√◊ËÕß ¢—ÈπμàÕ‰ª∫∑§—¥¬àÕ∑—ÈßÀ¡¥‰¥â√—∫°“√

æ‘®“√≥“·≈–§—¥‡≈◊Õ°®“°π—°«‘®—¬®”π«π 1 §π (ªƒ…∞æ√) μ“¡‡°≥±å„π°“√§—¥‡¢â“·≈–

§—¥ÕÕ°¥—ßπ’È
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√Ÿª∑’Ë 6 · ¥ß§” ”§—≠∑’Ë„™â„π°“√∑∫∑«π«√√≥°√√¡Õ¬à“ß‡ªìπ√–∫∫

‡°≥±å§—¥‡¢â“

‡ªìπºŸâªÉ«¬∑’Ë‡ªìπ‚√§°√–¥Ÿ°æ√ÿπÀ√◊Õ‚√§°√–¥Ÿ°æ√ÿπ∑’Ë‡°‘¥®“°«—¬À¡¥ª√–®”‡¥◊Õπ

º≈≈—æ∏å∑“ß ÿ¢¿“æ√“¬ß“π‡ªìπÕ√√∂ª√–‚¬™πå (Health state utility)

¡’°“√√“¬ß“π∑—ÈßºŸâªÉ«¬∑’Ë¡’°√–¥Ÿ°À—°·≈–‰¡à¡’°√–¥Ÿ°À—°

„™â‡§√◊ËÕß¡◊Õ„π°“√«—¥§à“Õ√√∂ª√–‚¬™πå∑’Ë‡ªìπ¡“μ√∞“π ‰¥â·°à Time Trade Off

Standard Gamble Visual Analogue Scale EQ-5D ‡ªìπμâπ

‡°≥±å§—¥ÕÕ°

¡‘„™à°“√»÷°…“∂÷ß§ÿ≥¿“æ™’«‘μ¢ÕßºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ∑’Ë‡°‘¥°√–¥Ÿ°À—°

·∫∫ Õ∫∂“¡∑’Ë‰¡à “¡“√∂·ª≈ß¢âÕ¡Ÿ≈‡ªìπÀπà«¬Õ√√∂ª√–‚¬™πå‰¥â

»÷°…“∂÷ß§ÿ≥¿“æ™’«‘μ‡¡◊ËÕ„™â¬“ ´÷Ëß‰¡à “¡“√∂√–∫ÿ ¿“«–¢ÕßºŸâªÉ«¬

√“¬ß“π∑∫∑«πº≈°“√»÷°…“®“°ß“π«‘®—¬Õ◊Ëπ

∫∑∫√√≥“∏‘°“√ ®¥À¡“¬¢à“« À√◊Õ √“¬ß“π°“√«‘®—¬©∫—∫ ¡∫Ÿ√≥å∑’Ë¡‘‰¥â√“¬ß“π

‡ªìπ¿“…“Õ—ß°ƒ…À√◊Õ¿“…“‰∑¬

°“√»÷°…“„πºŸâªÉ«¬°√–¥Ÿ°À—°∑’Ë‡°‘¥®“°‚√§°√–¥Ÿ°æ√ÿπ™π‘¥∑ÿμ‘¬¿Ÿ¡‘

∞“π¢âÕ¡Ÿ≈ Pubmed

1. ((çHip Fractureé [Mesh]) OR (çFemoral Neck Fracturesé[Mesh]) OR

(çSpinal Fracturesé[Mesh])) AND (çQuality of Lifeé[Mesh]) AND

(çOsteoporosis, Postmenopausalé[Mesh])--48 articles

2. (çQuality-Adjusted Life Yearsé[Mesh] AND fracture) OR (çQuality-

Adjusted Life Yearsé[Mesh] AND osteoporosis) OR (çOsteoporosis,

Postmenopausalé[Mesh] AND fracture AND (standard gamble OR TTO

OR VAS OR EQ 5D OR QALY))--87 articles

∞“π¢âÕ¡Ÿ≈ CRD

3. (postmenopausal osteoporosis) AND (fracture) AND (utility OR

quality of life)-37 articles
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°“√»÷°…“∑’ËºŸâªÉ«¬°√–¥Ÿ°À—°∫√‘‡«≥Õ◊Ëπ πÕ°‡Àπ◊Õ®“°°√–¥Ÿ° —πÀ≈—ß·≈–°√–¥Ÿ°

 –‚æ°À—°

®“°‡°≥±å¥—ß°≈à“«π—°«‘®—¬‰¥â§—¥‡≈◊Õ°∫∑§—¥¬àÕ 34 ‡√◊ËÕß∑’Ë¡’§«“¡‡°’Ë¬«¢âÕß ‡¡◊ËÕæ‘®“√≥“π‘æπ∏å

μâπ©∫—∫ “¡“√∂§—¥ÕÕ°®”π«π 29 ‡√◊ËÕß·≈–æ∫π‘æπ∏åμâπ©∫—∫∑’Ë‡°’Ë¬«¢âÕßÕ’° 1 ‡√◊ËÕß ®“°

√“¬™◊ËÕ¢Õß‡Õ° “√Õâ“ßÕ‘ß®“° 29 ‡√◊ËÕß∑’Ë‰¥â∑∫∑«π«√√≥°√√¡ √«¡‡ªìππ‘æπ∏åμâπ©∫—∫∑—Èß

 ‘Èπ 6 ‡√◊ËÕß ¢—ÈπμÕπ°“√∑∫∑«π«√√≥°√√¡Õ¬à“ß‡ªìπ√–∫∫· ¥ß¥—ß√Ÿª∑’Ë 7

√Ÿª∑’Ë 7 °“√§—¥°√Õß«√√≥°√√¡¥â“πº≈≈—æ∏å∑“ß ÿ¢¿“æ
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®“°°“√∑∫∑«π«√√≥°√√¡Õ¬à“ß‡ªìπ√–∫∫¢â“ßμâπ ®”·π°§à“Õ√√∂ª√–‚¬™πå‰¥â‡ªìπ 5  ¿“«–

·≈–ª√–¡«≈º≈‚¥¬°“√«‘‡§√“–ÀåÕ¿‘¡“π¥â«¬‚ª√·°√¡ WinBUGS ‡∑§π‘§ Pooled data

(¿“§ºπ«°∑’Ë 2) º≈≈—æ∏å®“°°“√«‘‡§√“–Àå∑”„Àâ‰¥â§à“Õ√√∂ª√–‚¬™πå„π·μà≈– ¿“«– ‰¥â·°à

1) Õ√√∂ª√–‚¬™πå¢ÕßºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ 2) Õ√√∂ª√–‚¬™πå¢ÕßºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ

∑’Ë¡’¿“«–°√–¥Ÿ° —πÀ≈—ßÀ—° 3) Õ√√∂ª√–‚¬™πå¢ÕßºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ∑’Ë¡’¿“«–À≈—ß®“°

°√–¥Ÿ° —πÀ≈—ßÀ—° 4) Õ√√∂ª√–‚¬™πå¢ÕßºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ∑’Ë¡’¿“«–°√–¥Ÿ° –‚æ°À—°

5) Õ√√∂ª√–‚¬™πå¢ÕßºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ∑’Ë¡’¿“«–À≈—ß®“°°√–¥Ÿ° –‚æ°À—° · ¥ß√“¬

≈–‡Õ’¬¥¥—ßμ“√“ß∑’Ë 11

μ“√“ß∑’Ë 11 · ¥ß§à“μ—«·ª√∑“ß¥â“πÕ√√∂ª√–‚¬™πå∑’Ë„™â„π·∫∫®”≈Õß°“√ª√–‡¡‘π§«“¡§ÿâ¡

§à“∑“ß°“√·æ∑¬å

Õ√√∂ª√–‚¬™πå

 ¿“«–
§à“‡©≈’Ë¬

§«“¡§≈“¥‡§≈◊ËÕπ
√Ÿª·∫∫°“√

Õâ“ßÕ‘ß

¡“μ√∞“π
°√–®“¬

§πª°μ‘ 1.00 - - -*

ºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ 0.91 0.0011 ‡∫μâ“ [58]

ºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ∑’Ë¡’ 0.80 0.0097 ‡∫μâ“ [59-61]

¿“«–°√–¥Ÿ° —πÀ≈—ßÀ—°

ºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ∑’Ë¡’¿“«– 0.79 0.0019 ‡∫μâ“ [58, 59,

À≈—ß®“°°√–¥Ÿ° —πÀ≈—ßÀ—° 61, 62]

ºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ∑’Ë¡’¿“«– 0.74 0.0108 ‡∫μâ“ [60, 63]

°√–¥Ÿ° –‚æ°À—°

ºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ∑’Ë¡’¿“«– 0.64 0.0044 ‡∫μâ“ [61, 62]

À≈—ß®“°°√–¥Ÿ° –‚æ°À—°

*ºŸâ«‘®—¬‰¥â°”Àπ¥„ÀâÕ√√∂ª√–‚¬™πå¢Õß§πª°μ‘‡∑à“°—∫ 1
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4.4.5 μ—«·ª√¥â“πμâπ∑ÿπ

 ”À√—∫°“√»÷°…“π’È„™âμâπ∑ÿπ„π¡ÿ¡¡Õß√—∞∫“≈·≈– —ß§¡ ´÷Ëß√«¡μâπ∑ÿπμ√ß∑“ß°“√·æ∑¬å

μâπ∑ÿπμ√ß∑’Ë¡‘„™à∑“ß°“√·æ∑¬å·≈–μâπ∑ÿπ∑“ßÕâÕ¡ ÷́Ëß∑—ÈßÀ¡¥§”π«≥„πÀπà«¬¢Õßμâπ∑ÿπ

„π™à«ß‡«≈“ 1 ªï μ“¡ ¿“«–¢ÕßºŸâªÉ«¬ μâπ∑ÿπ∑—ÈßÀ¡¥‰¥âª√—∫„Àâ‡ªìπªï æ.».2550 ‚¥¬„™â

§à“¥—™π’√“§“ºŸâ∫√‘‚¿§ (Consumer Price Index, CPI)[64]

μâπ∑ÿπ∑“ß°“√·æ∑¬å¡’√“¬≈–‡Õ’¬¥¥—ßπ’È

μâπ∑ÿπμ√ß∑“ß°“√·æ∑¬å‰¥â®“°«‘∑¬“π‘æπ∏å¢Õß ¿≠.æ‘»æ√√≥ «’√–¬‘Ëß¬ß

„πªï æ.».2549 ‡ªìπß“π«‘®—¬‡™‘ßæ√√≥π“ ≥ ®ÿ¥‡«≈“„¥‡«≈“Àπ÷Ëß (cross

sectional descriptive research) ´÷Ëß‡°Á∫¢âÕ¡Ÿ≈®“°‚√ßæ¬“∫“≈æ√–¡ß°ÿÆ‡°≈â“

„πªïß∫ª√–¡“≥ 2546 §—¥‡≈◊Õ°ºŸâªÉ«¬‚¥¬„™â°“√«‘π‘®©—¬‚√§·≈–°“√„™â¬“‚√§

°√–¥Ÿ°æ√ÿπ¡“‡ªìπ‡°≥±å„π°“√§—¥‡≈◊Õ°ºŸâªÉ«¬ ‡π◊ËÕß®“°‚√ßæ¬“∫“≈‰¡à¡’°“√®—¥

∑”μâπ∑ÿπ„π°“√„Àâ∫√‘°“√¥—ßπ—Èπ°“√»÷°…“π’È®÷ßª√–¡“≥μâπ∑ÿπ§à“∫√‘°“√‚¥¬„™â

«‘∏’Õ—μ√“ à«πμâπ∑ÿπμàÕ√“§“¢“¬ (cost to charge ratio) ́ ÷Ëß “¡“√∂À“‰¥â®“° Ÿμ√

 Õ—μ√“ à«πμâπ∑ÿπμàÕ√“§“¢“¬¢Õß§à“¬“·≈–«— ¥ÿ°“√·æ∑¬å = μâπ∑ÿπ¢Õß§à“¬“·≈–«— ¥ÿ°“√·æ∑¬å
√“§“¢“¬¢Õß§à“¬“·≈–«— ¥ÿ°“√·æ∑¬å

 Õ—μ√“ à«πμâπ∑ÿπμàÕ√“§“¢“¬¢Õß°“√√—°…“Õ◊ËπÊ = μâπ∑ÿπ°“√√—°…“æ¬“∫“≈-μâπ∑ÿπ¢Õß§à“¬“·≈–«— ¥ÿ°“√·æ∑¬å
                                          √“§“¢“¬¢Õß°“√√—°…“æ¬“∫“≈-√“§“¢“¬¢Õß§à“¬“·≈–«— ¥ÿ°“√·æ∑¬å

μâπ∑ÿπμ√ß®“°°“√»÷°…“π’È ‰¥â¢âÕ¡Ÿ≈∫“ß à«π®“°«‘∑¬“π‘æπ∏å·≈–∫“ß à«π

¿≠.æ‘»æ√√≥ «’√–¬‘Ëß¬ß «‘‡§√“–Àå¢âÕ¡Ÿ≈‡æ‘Ë¡‡μ‘¡·∫àß‡ªìπ√“¬≈–‡Õ’¬¥¢Õßμâπ∑ÿπ∑’Ë

‡°‘¥¢÷Èπ¿“¬„π 1 ªï ·≈–§«“¡∂’Ë¢Õß°“√„Àâ∫√‘°“√μàÕªï ”À√—∫°“√§”π«≥„π·∫∫

®”≈Õß Markov  à«π°“√§”π«≥„π·∫∫®”≈Õß decision tree ®–‡ªìπ°“√§”π«≥

μàÕ§√—Èß
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μâπ∑ÿπμ√ß∑’Ë¡‘„™àμâπ∑ÿπ∑“ß°“√·æ∑¬å·≈–μâπ∑ÿπ∑“ßÕâÕ¡ ‰¥â®“°°“√ —¡¿“…≥å

ºŸâªÉ«¬∑’Ë¡“√—∫∫√‘°“√ ≥ ·ºπ°ºŸâªÉ«¬πÕ° ‚√ßæ¬“∫“≈æ√–¡ß°ÿÆ‡°≈â“ ‡ªìπ‡«≈“

1 ‡¥◊Õπ ‚¥¬§—¥‡≈◊Õ°ºŸâªÉ«¬∑’Ë¡’§ÿ≥≈—°…≥–¥—ßπ’È

‡ªìπ‡æ»À≠‘ß

«—¬À¡¥ª√–®”‡¥◊Õπ

‡ªìπºŸâªÉ«¬∑’Ë¡“æ∫·æ∑¬å„π·ºπ°ºŸâªÉ«¬πÕ° ≥ ‚√ßæ¬“∫“≈æ√–¡ß°ÿÆ‡°≈â“

‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ (À√◊Õ¡’ BMD πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 2.5)

‡§¬¡’ª√–«—μ‘°√–¥Ÿ°À—°∫√‘‡«≥ –‚æ°À√◊Õ —πÀ≈—ß‡ªìπ‡«≈“Õ¬à“ßπâÕ¬ 6 ‡¥◊Õπ

 “‡Àμÿ¢Õß°√–¥Ÿ°∑’ËÀ—° ®–μâÕß‡ªìπ°“√À—°∑’Ë‡°‘¥®“°·√ß°√–∑”‰¡à¡“° (low

energy trauma) ‡™àπ °“√≈â¡®“°∑à“¬◊π

°√≥’‡ªìπ≠“μ‘À√◊ÕºŸâ·∑π∑’ËμÕ∫·∫∫ Õ∫∂“¡ ®–μâÕß “¡“√∂μÕ∫¢âÕ§”∂“¡

‰¥â∑ÿ°¢âÕ

®“°°“√ —¡¿“…≥å “¡“√∂‡°Á∫¢âÕ¡Ÿ≈‰¥â 9 √“¬ √“¬≈–‡Õ’¬¥·∫∫ Õ∫∂“¡μâπ∑ÿπ

· ¥ß„π¿“§ºπ«°∑’Ë  3 §à“„™â®à“¬·∫àß‡ªìπ 2  à«π §◊Õμâπ∑ÿπμ√ß∑’Ë¡‘„™àμâπ∑ÿπ

∑“ß°“√·æ∑¬å ‡™àπ μâπ∑ÿπ∑’Ë„™â„π°“√¥—¥·ª≈ß∑’ËÕ¬ŸàÕ“»—¬ §à“®â“ßºŸâ¥Ÿ·≈ºŸâªÉ«¬

§à“‡¥‘π∑“ß §à“Õ“À“√ ·≈–μâπ∑ÿπ∑“ßÕâÕ¡ ‡™àπ §à“‡ ’¬‚Õ°“ „π°“√¡“æ∫·æ∑¬å

§à“‡ ’¬‚Õ°“ ®“°°“√¢“¥ß“π ·μà‡π◊ËÕß®“°¢âÕ¡Ÿ≈∑’Ë¡’®”°—¥ ®÷ß√«¡§à“„™â®à“¬¢Õß

¿“«–À≈—ß®“°°√–¥Ÿ° —πÀ≈—ßÀ—°·≈–°√–¥Ÿ° –‚æ°À—°‡¢â“‰«â¥â«¬°—π  ÷́Ëßμâπ∑ÿπ∑“ß

μ√ß∑’Ë¡‘„™à∑“ß°“√·æ∑¬å·≈–μâπ∑ÿπ∑“ßÕâÕ¡√«¡‡ªìπ‡ß‘π 8,720 ∫“∑ „πºŸâªÉ«¬∑’Ë‡ªìπ

‚√§°√–¥Ÿ°æ√ÿπ ·≈– 43,685 ∫“∑ „πºŸâªÉ«¬∑’Ë¡’¿“«–À≈—ß®“°°√–¥Ÿ°À—° ∑—Èßπ’È§«“¡∂’Ë

¢Õß°“√¡“√—∫∫√‘°“√¿“¬À≈—ß°“√‡°‘¥°√–¥Ÿ°À—° ‰¥â®“°°“√ —¡¿“…≥å ‡π◊ËÕß®“°¢âÕ¡Ÿ≈

®“°«‘∑¬“π‘æπ∏å‡ªìπ°“√‡°Á∫¢âÕ¡Ÿ≈¿“¬„π√–¬–‡«≈“ 1 ªï √“¬≈–‡Õ’¬¥¢Õßμâπ∑ÿπ·≈–

§«“¡∂’Ë¢Õß°“√¡“√—∫∫√‘°“√· ¥ß¥—ßμ“√“ß∑’Ë 12
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μ“√“ß∑’Ë 12 · ¥ß§à“μ—«·ª√¢Õßμâπ∑ÿπ∑“ßμ√ß·≈–μâπ∑ÿπ∑“ßÕâÕ¡∑’Ë„™â„π·∫∫®”≈Õß Markov

·≈– decision tree

μ—«·ª√ §à“‡©≈’Ë¬ §«“¡§≈“¥‡§≈◊ËÕπ √Ÿª·∫∫°“√ Õâ“ßÕ‘ß
¡“μ√∞“π °√–®“¬

·∫∫®”≈Õß Markov
μâπ∑ÿπμ√ß∑“ß°“√·æ∑¬å

μâπ∑ÿπμàÕ∫√‘°“√ºŸâªÉ«¬πÕ°*
ºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ 498 26.76 ·°¡¡“ [30]
ºŸâªÉ«¬°√–¥Ÿ° —πÀ≈—ßÀ—° 1,921 688.72 ·°¡¡“ [30]
ºŸâªÉ«¬°√–¥Ÿ° –‚æ°À—° 355 47.99 ·°¡¡“ [30]
ºŸâªÉ«¬∑’Ë‡§¬¡’°√–¥Ÿ° —πÀ≈—ßÀ—° 498 26.76 ·°¡¡“ [30]
ºŸâªÉ«¬∑’Ë‡§¬¡’°√–¥Ÿ° –‚æ°À—° 498 26.76 ·°¡¡“ [30]

μâπ∑ÿπμàÕ∫√‘°“√ºŸâªÉ«¬„π*
ºŸâªÉ«¬°√–¥Ÿ° —πÀ≈—ßÀ—° 56,589 20,007.08 ·°¡¡“ [30]
ºŸâªÉ«¬°√–¥Ÿ° –‚æ°À—° 77,537 11,191.51 ·°¡¡“ [30]

§«“¡∂’Ë¢Õß°“√¡“∫√‘°“√ºŸâªÉ«¬πÕ°
ºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ 4.26 0.50 ·°¡¡“ [30]
ºŸâªÉ«¬°√–¥Ÿ° —πÀ≈—ßÀ—° 10.41 1.47 ·°¡¡“ [30]
ºŸâªÉ«¬°√–¥Ÿ° –‚æ°À—° 7.14 0.66 ·°¡¡“ [30]
ºŸâªÉ«¬∑’Ë‡§¬¡’°√–¥Ÿ° —πÀ≈—ßÀ—° 4.89 0.82 ·°¡¡“ ‡°Á∫¢âÕ¡Ÿ≈
ºŸâªÉ«¬∑’Ë‡§¬¡’°√–¥Ÿ° –‚æ°À—° 4.89 0.82 ·°¡¡“ ‡°Á∫¢âÕ¡Ÿ≈

§«“¡∂’Ë¢Õß°“√¡“∫√‘°“√ºŸâªÉ«¬„π
ºŸâªÉ«¬°√–¥Ÿ° —πÀ≈—ßÀ—° 1.00 0.50 ·°¡¡“ [30]
ºŸâªÉ«¬°√–¥Ÿ° –‚æ°À—° 1.00 0.27 ·°¡¡“ [30]

μâπ∑ÿπμ√ß∑’Ë¡‘„™àμâπ∑ÿπ∑“ß°“√·æ∑¬å·≈–μâπ∑ÿπ∑“ßÕâÕ¡

μâπ∑ÿπ∑“ßÕâÕ¡∑’Ë‡°‘¥®“°°“√¥Ÿ·≈
ºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ 7,636 3,453.85 ·°¡¡“ ‡°Á∫¢âÕ¡Ÿ≈
μâπ∑ÿπ∑“ßÕâÕ¡∑’Ë‡°‘¥®“°°“√¥Ÿ·≈
ºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ∑’Ë¡’°√–¥Ÿ°À—° 38,250 15,375.99 ·°¡¡“ ‡°Á∫¢âÕ¡Ÿ≈
·∫∫®”≈Õß decision tree
μâπ∑ÿπ¢Õß OST screening*
(μâπ∑ÿπμàÕ°“√∫√‘°“√ºŸâªÉ«¬πÕ°) 498 26.76 ·°¡¡“ [30]
μâπ∑ÿπ°“√∑” DEXA screening* 787 182.22 ·°¡¡“ [30]
μâπ∑ÿπ∑“ßÕâÕ¡-§à“‡¥‘π∑“ß 526 191.15 ·°¡¡“ ‡°Á∫¢âÕ¡Ÿ≈
μâπ∑ÿπ∑“ßÕâÕ¡-§à“Õ“À“√ 79 19.40 ·°¡¡“ ‡°Á∫¢âÕ¡Ÿ≈

* ª√—∫¥â«¬¥—™π’√“§“ºŸâ∫√‘‚¿§
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√“§“¬“μàÕªï¢Õß¬“ alendronate risedronate raloxifene ·≈– calcitonin ™π‘¥

æàπ®¡Ÿ° ‰¥â®“°°“√‡ πÕ√“§“¬“‚¥¬∫√‘…—∑¬“μàÕ§≥–Õπÿ°√√¡°“√æ—≤π“∫—≠™’¬“

À≈—°·Ààß™“μ‘‡¥◊Õπ ‘ßÀ“§¡ ªïæ.».2550 ·≈–¢âÕ¡Ÿ≈√“§“Õâ“ßÕ‘ß®“°»Ÿπ¬å¢âÕ¡Ÿ≈

¢à“« “√¥â“π‡«™¿—≥±å ¥—ß· ¥ß„πμ“√“ß∑’Ë 13

μ“√“ß∑’Ë 13 √“§“¬“μàÕªï

¬“ ®”π«π (∫“∑μàÕªï)

Alendronate 16,255*

Risedronate 14,707*

Raloxifene 19,221**

Calcitonin ™π‘¥æàπ®¡Ÿ° 60,000*

*√“§“∑’Ë∫√‘…—∑¬“‡ πÕ¡“„Àâ·°à§≥–Õπÿ°√√¡°“√æ—≤π“∫—≠™’¬“

À≈—°·Ààß™“μ‘

**Õâ“ßÕ‘ß®“° http://dmsic.moph.go.th/

4.5 °√Õ∫‡«≈“ (Time horizon)
°“√°”Àπ¥°√Õ∫‡«≈“„π°“√ª√–‡¡‘πμâπ∑ÿπ·≈–º≈≈—æ∏å¡’§«“¡ ”§—≠ ‡æ◊ËÕ„Àâº≈°“√ª√–‡¡‘π
§«“¡§ÿâ¡§à“∑“ß°“√·æ∑¬å„°≈â‡§’¬ß°—∫§«“¡‡ªìπ®√‘ß¡“°∑’Ë ÿ¥·≈–≈¥Õ§μ‘®“°°“√°”Àπ¥√–¬–
‡«≈“∑’Ë —Èπ‡°‘π‰ª °√Õ∫‡«≈“∑’Ë°”Àπ¥„πß“π«‘®—¬π’È§◊Õ 100 ªï ‡π◊ËÕß®“°¡’√–¬–‡«≈“π“π
‡æ’¬ßæÕ∑’Ë®–§√Õ∫§≈ÿ¡μâπ∑ÿπ·≈–º≈≈—æ∏å¢Õß¡“μ√°“√ „π°√≥’π’È§◊Õ‡æ◊ËÕ„ÀâºŸâªÉ«¬∑ÿ°√“¬
„π·∫∫®”≈Õß‡ ’¬™’«‘μ∑—ÈßÀ¡¥

4.6  ¡¡μ‘∞“π ”§—≠

 ¡¡μ‘∞“π∑’Ë„™â ”À√—∫·∫∫®”≈Õß¢Õß°“√»÷°…“π’È§◊Õ

ºŸâªÉ«¬∑ÿ°√“¬‰¥â√—∫·§≈‡ ’́¬¡·≈–«‘μ“¡‘π¥’

μ—«·ª√μâπ∑ÿπ¢Õß°“√ªÑÕß°—π°√–¥Ÿ°À—°®“°‚√§°√–¥Ÿ°æ√ÿπÀ≈—ß®“° 1 ªï·√°

(„πªï∂—¥‰ª) „Àâ¡’§à“‡∑à“°—π∑ÿ°ªï

μ—«·ª√º≈≈—æ∏å∑“ß ÿ¢¿“æ¿“¬À≈—ß®“°°√–¥Ÿ° —πÀ≈—ß·≈–°√–¥Ÿ° –‚æ°À—°

¡’§à“§ß∑’Ë®π°«à“®–‡°‘¥°“√À—°Õ’°§√—ÈßÀπ÷Ëß
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‡π◊ËÕß®“°§«“¡πà“®–‡ªìπ„π°“√‡°‘¥°√–¥Ÿ° –‚æ°À—°∑’Ë„™â®“°ª√–‡∑» «’‡¥ππ—Èπ

¡’§à“¡“°‡°‘π‰ª ®÷ß‰¥â¡’°“√ª√—∫§à“‚¥¬„™â§à“ 0.62 ∑’Ë·π–π”‚¥¬ Kanis, J.A. [8]

4.7 °“√«‘‡§√“–Àå§«“¡‰«¢Õßº≈≈—æ∏å

°“√»÷°…“π’È„™â°“√«‘‡§√“–Àå§«“¡‰«¢Õßº≈≈—æ∏å¥â«¬«‘∏’ Probabilistic Sensitivity Analy-

sis (PSA) ́ ÷Ëß∑”°“√ ÿà¡§”π«≥·∫∫ Monte Carlo simulation ¥â«¬‚ª√·°√¡ Microsoft

Excel® ‡ªìπ°“√®”≈Õß‚¥¬„™â§à“μ—«·ª√„π·∫∫®”≈Õß decision tree ·≈– Markov ·≈–

 ÿà¡§à“μ—«·ª√∑’ËÕ¬Ÿà„π™à«ß¢Õß√Ÿª·∫∫°“√°√–®“¬¢âÕ¡Ÿ≈∑’Ë‰¥â°”Àπ¥ ¡¡μ‘∞“π‰«â  „π°“√«‘®—¬

π’È‰¥â°”Àπ¥√Ÿª·∫∫°“√°√–®“¬¢Õßμ—«·ª√¥â“π√–∫“¥«‘∑¬“·≈–º≈≈—æ∏å∑“ß ÿ¢¿“æ

‡ªìπ°“√°√–®“¬·∫∫∫’μâ“ (beta distribution) μ—«·ª√¥â“πª√– ‘∑∏‘º≈¢Õß¬“·≈–μâπ∑ÿπ

‡ªìπ°“√°√–®“¬·∫∫·°¡¡“ (gamma distribution) °“√ ÿà¡§à“μ—«·ª√„π™à«ß°“√

°√–®“¬‡ªìπ°“√®”≈Õßº≈≈—æ∏å∑’Ë‰¥â®“°°“√«‘‡§√“–Àåμâπ∑ÿπª√– ‘∑∏‘º≈·≈–μâπ∑ÿπ

Õ√√∂ª√–‚¬™πǻ È”°—π‡ªìπ®”π«π 1,000 §√—Èß ·≈–π”‡ πÕº≈°“√«‘‡§√“–Àå§«“¡‰«¢Õßº≈≈—æ∏å

¥â«¬°√“øμâπ∑ÿπμàÕª√– ‘∑∏‘º≈∑’Ë¬Õ¡√—∫‰¥â (cost-effectiveness acceptability curves)

· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß§à“§«“¡‡μÁ¡„®∑’Ë®–®à“¬μàÕÀπ÷Ëßªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ‡æ‘Ë¡¢÷ÈπÀ√◊Õ

cRatio (·°π X) ·≈–§«“¡πà“®–‡ªìπ∑’Ë∑“ß‡≈◊Õ°π—Èπ®–§ÿâ¡§à“ (·°π Y)
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5. º≈°“√»÷°…“

5.1 º≈°“√ª√–‡¡‘πμâπ∑ÿπª√– ‘∑∏‘º≈·≈–μâπ∑ÿπÕ√√∂ª√–‚¬™πå ¢Õß°“√ªÑÕß°—π°√–¥Ÿ°À—°

™π‘¥ª∞¡¿Ÿ¡‘®“°‚√§°√–¥Ÿ°æ√ÿπ (Primary prevention of osteoporotic fractures)

°“√§”π«≥μâπ∑ÿπμ≈Õ¥™’æ (life-time cost) ¢ÕßºŸâªÉ«¬À≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ 1 √“¬

μ—Èß·μà‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ∑’ËÕ“¬ÿμà“ßÊ ®π°√–∑—Ëß‡ ’¬™’«‘μ æ∫«à“„π°√≥’

∑’Ë‰¡à¡’°“√„™â¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—° ¡’μâπ∑ÿπ„π¡ÿ¡¡Õß√—∞∫“≈§‘¥‡ªìπ¡Ÿ≈§à“ 58,284 ∫“∑

„πºŸâªÉ«¬∑’Ë‡√‘Ë¡‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ∑’ËÕ“¬ÿ 45 ªï ·≈–≈¥≈ß®π°√–∑—Ëß‡À≈◊Õ 28,989 ∫“∑ ∑’Ë

Õ“¬ÿ 80 ªï ´÷Ëßμâπ∑ÿπ„π¡ÿ¡¡Õß√—∞∫“≈¡’§à“πâÕ¬°«à“‡¡◊ËÕ‡∑’¬∫°—∫¡ÿ¡¡Õß∑“ß —ß§¡´÷Ëß§‘¥‡ªìπ

235,013 ∫“∑„πºŸâªÉ«¬Õ“¬ÿ 45 ªï ·≈– 89,676 ∫“∑ ∑’ËÕ“¬ÿ 80 ªï ‡π◊ËÕß®“°§√—«‡√◊Õπ¡’

μâπ∑ÿπ∫“ß à«π∑’ËμâÕß·∫°√—∫¿“√–‰«â ‡™àπ §à“‡ ’¬‚Õ°“ ¢Õß≠“μ‘À√◊Õ§à“®â“ßºŸâ¥Ÿ·≈ºŸâªÉ«¬·≈–

§à“μàÕ‡μ‘¡∫â“π„π°√≥’∑’ËºŸâªÉ«¬‡°‘¥°√–¥Ÿ°À—°·≈–‰¡à “¡“√∂¥”√ß™’«‘μμ“¡ª°μ‘ ‡ªìπμâπ

„π°√≥’°“√„™â¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°‰¥â·°à ¬“ alendronate risedronate raloxifene ·≈–
calcitonin ™π‘¥æàπ®¡Ÿ° ∑”„Àâμâπ∑ÿπ∑—Èß„π¡ÿ¡¡Õß√—∞∫“≈·≈–¡ÿ¡¡Õß∑“ß —ß§¡‡æ‘Ë¡¢÷Èπ
‡π◊ËÕß®“°μâπ∑ÿπ®“°°“√∫√‘À“√¬“ ́ ÷Ëß¬“ risedronate ®–¡’μâπ∑ÿπμ≈Õ¥™’æμàÕºŸâªÉ«¬ 1 √“¬
πâÕ¬∑’Ë ÿ¥§◊Õ 348,361 ∫“∑ „π¡ÿ¡¡Õß√—∞∫“≈ ·≈– 520,136 ∫“∑ „π¡ÿ¡¡Õß∑“ß —ß§¡
‡¡◊ËÕ‡√‘Ë¡„™â¬“∑’ËÕ“¬ÿ 45 ªï √Õß≈ß¡“§◊Õ¬“ alendronate raloxifene ·≈– calcitonin ™π‘¥
æàπ®¡Ÿ° μ“¡≈”¥—∫ √“¬≈–‡Õ’¬¥· ¥ß¥—ßμ“√“ß∑’Ë 14

°“√æ‘®“√≥“º≈≈—æ∏å¢Õß°“√‰¡à„™â¬“·≈–°“√„™â¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—° · ¥ß„πÀπà«¬ªï∑’Ë
ºŸâªÉ«¬¡’™’«‘μ¬◊π¬“«¢÷Èπ (Life-year gained) ·≈–ªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ (Quality Adjusted Life
Years À√◊Õ QALYs) „π°√≥’∑’Ë‰¡à¡’°“√„™â¬“ ºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ¡’ªï™’«‘μ√Õ¥ ‡∑à“°—∫
19.5390 17.7075 15.7969 13.8607 11.9175 10.0608 8.4201 ·≈– 7.0625 ªï ∑’ËÕ“¬ÿ
45 50 55 60 65 70 75 ·≈– 80 ªï μ“¡≈”¥—∫ ·≈–¡’®”π«πªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ ‡∑à“°—∫
17.6291 15.9666 14.2362 12.4903 10.7448 9.0799 7.6116 ·≈– 6.3919 ªï ∑’ËÕ“¬ÿ 45
50 55 60 65 70 75 ·≈– 80 ªï μ“¡≈”¥—∫ °“√„™â¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°®–‡æ‘Ë¡ªï∑’ËºŸâ
ªÉ«¬¡’™’«‘μ¬◊π¬“«¢÷Èπ·≈–ªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ ́ ÷Ëß¬“ calcitonin ™π‘¥æàπ®¡Ÿ° ®–¡’§à“¡“°∑’Ë ÿ¥
√Õß≈ß¡“§◊Õ¬“ alendronate risedronate ·≈– raloxifene μ“¡≈”¥—∫ √“¬≈–‡Õ’¬¥· ¥ß

¥—ßμ“√“ß∑’Ë 15
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®“°°“√‡ª√’¬∫‡∑’¬∫·μà≈–∑“ß‡≈◊Õ° æ∫«à“Õ—μ√“ à«πμâπ∑ÿπª√– ‘∑∏‘º≈¢Õß¬“ alendronate

¡’§à“πâÕ¬∑’Ë ÿ¥ (¡’§«“¡§ÿâ¡§à“¡“°∑’Ë ÿ¥) ‡∑à“°—∫ 517,633 ·≈– 507,830 ∫“∑μàÕªï∑’ËºŸâªÉ«¬

¡’™’«‘μ¬◊π¬“«¢÷Èπ„πºŸâªÉ«¬∑’Ë‡√‘Ë¡„™â¬“‡¡◊ËÕÕ“¬ÿ 45 ªï  ”À√—∫¡ÿ¡¡Õß√—∞∫“≈·≈–¡ÿ¡¡Õß —ß§¡μ“¡

≈”¥—∫ √Õß≈ß¡“§◊Õ¬“ risedronate raloxifene ·≈– calcitonin ™π‘¥æàπ®¡Ÿ° μ“¡≈”¥—∫

·≈–Õ—μ√“ à«πμâπ∑ÿπª√– ‘∑∏‘º≈¢Õß alendronate ¡’§à“≈¥≈ß‡ªìπ 267,012 ·≈– 266,326

‡¡◊ËÕ‡√‘Ë¡„™â¬“∑’ËÕ“¬ÿ 70 ªï  ”À√—∫¡ÿ¡¡Õß√—∞∫“≈·≈–¡ÿ¡¡Õß —ß§¡μ“¡≈”¥—∫ ·μàÀ“°‡√‘Ë¡„™â¬“

∑’ËÕ“¬ÿ 75 ªï ¢÷Èπ‰ª μâπ∑ÿπª√– ‘∑∏‘º≈®–¡’§à“‡æ‘Ë¡¡“°¢÷Èπ‡ªìπ 269,256 ·≈– 269,964 ∫“∑μàÕ

ªï∑’ËºŸâªÉ«¬¡’™’«‘μ¬◊π¬“«¢÷Èπ ¡ÿ¡¡Õß√—∞∫“≈·≈–¡ÿ¡¡Õß —ß§¡μ“¡≈”¥—∫ ·≈–®–‡æ‘Ë¡¢÷Èπ‡ªìπ

287,496 ·≈– 288,731 ∫“∑μàÕªï∑’ËºŸâªÉ«¬¡’™’«‘μ¬◊π¬“«¢÷ÈπÀ“°‡√‘Ë¡„Àâ¬“∑’ËÕ“¬ÿ 80 ªï ¡ÿ¡

¡Õß√—∞∫“≈·≈–¡ÿ¡¡Õß —ß§¡μ“¡≈”¥—∫ √“¬≈–‡Õ’¬¥· ¥ß¥—ßμ“√“ß∑’Ë 16

‡™àπ‡¥’¬«°—∫°“√§”π«≥μâπ∑ÿπª√– ‘∑∏‘º≈ º≈≈—æ∏å¢Õß°“√§”π«≥μâπ∑ÿπÕ√√∂ª√–‚¬™πå

‡ªìπ‰ª„π∑“ß‡¥’¬«°—π§◊Õ μâπ∑ÿπÕ√√∂ª√–‚¬™πå¢Õß¬“ alendronate ¡’§à“πâÕ¬∑’Ë ÿ¥‡∑à“°—∫

515,820 ·≈– 506,052 ∫“∑μàÕªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ‡¡◊ËÕ‡√‘Ë¡„™â¬“∑’ËÕ“¬ÿ 45 ªï ¡ÿ¡¡Õß√—∞∫“≈·≈–

¡ÿ¡¡Õß —ß§¡μ“¡≈”¥—∫ ·≈–¡’§à“≈¥≈ß‡∑à“°—∫ 279,535 ·≈– 278,816 ∫“∑μàÕªï™’«‘μ∑’Ë¡’

§ÿ≥¿“æ‡√‘Ë¡„Àâ¬“∑’ËÕ“¬ÿ 70 ªï ·μàÀ“°‡√‘Ë¡„Àâ¬“∑’ËÕ“¬ÿ 75 ªï¢÷Èπ‰ª μâπ∑ÿπÕ√√∂ª√–‚¬™πå®–

¡’§à“‡æ‘Ë¡¡“°¢÷Èπ‡ªìπ 284,449 ·≈– 285,197 ∫“∑μàÕªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ¡ÿ¡¡Õß√—∞∫“≈·≈–

¡ÿ¡¡Õß —ß§¡μ“¡≈”¥—∫ √“¬≈–‡Õ’¬¥· ¥ß¥—ßμ“√“ß∑’Ë 17
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®“°°“√«‘‡§√“–Àå§«“¡‰«¢Õßº≈≈—æ∏å¥â«¬«‘∏’ Probabilistic Sensitivity Analysis (PSA)

·≈–°“√ª√–‡¡‘π°√“øμâπ∑ÿπμàÕª√– ‘∑∏‘º≈∑’Ë¬Õ¡√—∫‰¥â (cost-effectiveness acceptability

curves) ¥—ß√Ÿª∑’Ë 8 æ∫«à“ ”À√—∫ºŸâªÉ«¬∑’Ë‡√‘Ë¡„™â¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ° —πÀ≈—ß·≈– –‚æ°À—°∑’Ë

Õ“¬ÿ 55 ªï ≥ §«“¡‡μÁ¡„®∑’Ë®–®à“¬ 0 ∫“∑μàÕªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ ∑“ß‡≈◊Õ°∑’Ë‰¡à„™â¬“¡’

§«“¡‡À¡“– ¡¡“°∑’Ë ÿ¥ ®π‡¡◊ËÕ§«“¡‡μÁ¡„®∑’Ë®–®à“¬μàÕªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ‡æ‘Ë¡¢÷Èπ‡ªìπ

400,000 ∫“∑ °“√„™â¬“ alendronate ·≈– risedronate ‡ªìπ∑“ß‡≈◊Õ°∑’Ë¡’‚Õ°“ ‡°‘¥§«“¡§ÿâ¡

§à“¡“°°«à“°“√‰¡à„™â¬“ °≈à“«§◊Õ°“√„™â alendronate ¡’‚Õ°“ ‡°‘¥§«“¡§ÿâ¡§à“∑’Ë√âÕ¬≈– 43

¢≥–∑’Ë°“√„Àâ risedronate ¡’‚Õ°“ ‡°‘¥§«“¡§ÿâ¡§à“∑’Ë√âÕ¬≈– 39 μ“¡≈”¥—∫  à«π¬“ raloxifene

·≈– calcitonin ™π‘¥æàπ®¡Ÿ° ¡’‚Õ°“ ‡°‘¥§«“¡§ÿâ¡§à“πâÕ¬°«à“¬“ alendronate ·≈–

risedronate ¡“° §‘¥‡ªìπ√âÕ¬≈– 2 ·≈– 0 μ“¡≈”¥—∫  ”À√—∫°“√„Àâ calcitonin ™π‘¥

æàπ®¡Ÿ° ®–‡√‘Ë¡¡’§«“¡§ÿâ¡§à“μàÕ‡¡◊ËÕ§«“¡‡μÁ¡„®®à“¬¡’¡Ÿ≈§à“ Ÿßª√–¡“≥ 2,000,000 ∫“∑¢÷Èπ‰ª

Õ¬à“ß‰√°Áμ“¡ ¬“  alendronate ·≈– risedronate ¬—ß§ß‡ªìπ∑“ß‡≈◊Õ°∑’Ë¥’°«à“¬“ raloxifene

·≈– calcitonin ™π‘¥æàπ®¡Ÿ°∑’Ë∑ÿ°§à“§«“¡‡μÁ¡„®®à“¬

 ”À√—∫°√≥’∑’Ë‡√‘Ë¡„™â¬“„πºŸâªÉ«¬∑’ËÕ“¬ÿ 65 ·≈– 75 ªï¢÷Èπ‰ªæ∫«à“°“√„™â¬“¡’§«“¡§ÿâ¡§à“¡“°¢÷Èπ

≥ §«“¡‡μÁ¡„®∑’Ë®–®à“¬ 300,000 ∫“∑μàÕªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ °“√„™â¬“ alendronate ·≈–

risedronate ®–‡ªìπ∑“ß‡≈◊Õ°∑’Ë¡’‚Õ°“ ‡°‘¥§«“¡§ÿâ¡§à“¡“°°«à“°“√‰¡à„™â¬“ °≈à“«§◊Õ°“√„™â¬“

alendronate ¡’‚Õ°“ ‡°‘¥§«“¡§ÿâ¡§à“∑’Ë√âÕ¬≈– 39 ¢≥–∑’Ë°“√„™â¬“ risedronate ¡’‚Õ°“ ‡°‘¥

§«“¡§ÿâ¡§à“∑’Ë√âÕ¬≈– 34 ‡¡◊ËÕ‡√‘Ë¡„™â¬“∑’ËÕ“¬ÿ 65 ªï  ”À√—∫°“√‡√‘Ë¡„™â¬“∑’ËÕ“¬ÿ 75 ªï °“√

„™â¬“ alendronate ¡’‚Õ°“ ‡°‘¥§«“¡§ÿâ¡§à“∑’Ë√âÕ¬≈– 44 ¢≥–∑’Ë°“√„™â¬“ risedronate ¡’

‚Õ°“ ‡°‘¥§«“¡§ÿâ¡§à“∑’Ë√âÕ¬≈– 38
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√Ÿª∑’Ë 8 · ¥ß§«“¡ —¡æ—π∏å√–À«à“ß§«“¡πà“®–‡ªìπ∑’Ë∑“ß‡≈◊Õ°¡’§«“¡§ÿâ¡§à“°—∫√–¥—∫§«“¡
‡μÁ¡„®∑’Ë®–®à“¬ (WTP) ¢Õß —ß§¡ ”À√—∫°“√ªÑÕß°—π°√–¥Ÿ°À—°™π‘¥ª∞¡¿Ÿ¡‘

5.2 º≈°“√ª√–‡¡‘πμâπ∑ÿπª√– ‘∑∏‘º≈·≈–μâπ∑ÿπÕ√√∂ª√–‚¬™πå ¢Õß°“√ªÑÕß°—π°√–¥Ÿ°

À—°™π‘¥∑ÿμ‘¬¿Ÿ¡‘®“°‚√§°√–¥Ÿ°æ√ÿπ (Secondary prevention of osteoporotic

fractures)

°“√§”π«≥μâπ∑ÿπμ≈Õ¥™’æ¢ÕßºŸâªÉ«¬À≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπμ—Èß·μà‰¥â√—∫°“√«‘π‘®©—¬«à“

‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ∑’ËÕ“¬ÿμà“ßÊ ®π°√–∑—Ëß‡ ’¬™’«‘μ æ∫«à“„π°√≥’∑’Ë‰¡à¡’°“√„™â¬“‡æ◊ËÕ

ªÑÕß°—π°√–¥Ÿ°À—° ¡’μâπ∑ÿπ„π¡ÿ¡¡Õß√—∞∫“≈§‘¥‡ªìπ¡Ÿ≈§à“ 58,284 ∫“∑„πºŸâªÉ«¬∑’Ë‡√‘Ë¡‡ªìπ

‚√§°√–¥Ÿ°æ√ÿπ∑’ËÕ“¬ÿ 45 ªï ·≈–≈¥≈ß®π°√–∑—Ëß‡À≈◊Õ 28,989 ∫“∑ ∑’ËÕ“¬ÿ 80 ªï ´÷Ëß®–

πâÕ¬°«à“‡¡◊ËÕæ‘®“√≥“„π¡ÿ¡¡Õß∑“ß —ß§¡∑’Ë¡’μâπ∑ÿπ Ÿß∂÷ß 235,013 ∫“∑„πºŸâªÉ«¬∑’ËÕ“¬ÿ 45

ªï ·≈– 89,676 ∫“∑ ∑’ËÕ“¬ÿ 80 ªï ‡π◊ËÕß®“°ºŸâªÉ«¬¡’μâπ∑ÿπ∫“ß à«π∑’ËμâÕß·∫°√—∫¿“√–‰«â

‡™àπ §à“‡ ’¬‚Õ°“ ¢Õß≠“μ‘À√◊Õ§à“®â“ßºŸâ¥Ÿ·≈ºŸâªÉ«¬·≈–§à“μàÕ‡μ‘¡∫â“π„π°√≥’∑’ËºŸâªÉ«¬‡°‘¥

°√–¥Ÿ°À—°·≈–‰¡à “¡“√∂¥”√ß™’«‘μμ“¡ª°μ‘ ‡ªìπμâπ
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„π°√≥’„™â¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°´È” (°“√ªÑÕß°—π°√–¥Ÿ°À—°™π‘¥∑ÿμ‘¬¿Ÿ¡‘) ¥â«¬¬“

alendronate risedronate raloxifene ·≈– calcitonin ™π‘¥æàπ®¡Ÿ° ∑”„Àâμâπ∑ÿπ∑—Èß„π

¡ÿ¡¡Õß√—∞∫“≈·≈–¡ÿ¡¡Õß∑“ß —ß§¡‡æ‘Ë¡¢÷Èπ‡æ√“–μâπ∑ÿπ∑’Ë‡°‘¥¢÷Èπ®“°°“√∫√‘À“√¬“ ÷́Ëß¬“

risedronate ¡’μâπ∑ÿπμ≈Õ¥™’æμàÕºŸâªÉ«¬ 1 √“¬πâÕ¬∑’Ë ÿ¥§◊Õ 70,584 ∫“∑ „π¡ÿ¡¡Õß√—∞∫“≈·≈–

247,488 ∫“∑„π¡ÿ¡¡Õß∑“ß —ß§¡ ‡¡◊ËÕ‡√‘Ë¡„™â¬“∑’ËÕ“¬ÿ 45 ªï √Õß≈ß¡“§◊Õ¬“ alendronate

raloxifene ·≈– calcitonin ™π‘¥æàπ®¡Ÿ° μ“¡≈”¥—∫ √“¬≈–‡Õ’¬¥· ¥ß¥—ßμ“√“ß∑’Ë 18

°“√æ‘®“√≥“º≈≈—æ∏å¢Õß°“√‰¡à„™â¬“·≈–°“√„™â¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°´È” ́ ÷Ëß· ¥ß„πÀπà«¬

ªï∑’ËºŸâªÉ«¬¡’™’«‘μ¬◊π¬“«¢÷Èπ (Life-year gained) ·≈–ªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ (Quality Adjusted

Life Years À√◊Õ QALYs) „π°√≥’∑’Ë‰¡à¡’°“√„™â¬“ ºŸâªÉ«¬¡’ªï™’«‘μ‡∑à“°—∫ 19.5390 17.7075

15.7969 13.8607 11.9175 10.0608 8.4201 ·≈– 7.0625 ªï„πºŸâ∑’Ë‡√‘Ë¡‡ªìπ‚√§°√–¥Ÿ°

æ√ÿπ‡¡◊ËÕÕ“¬ÿ 45 50 55 60 65 70 75 ·≈– 80 ªï μ“¡≈”¥—∫·≈–®”π«πªï™’«‘μ∑’Ë¡’

§ÿ≥¿“æ ¢ÕßºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ¡’§à“‡∑à“°—∫ 17.6291 15.9666 14.2362 12.4903 10.7448

9.0799 7.6116 ·≈– 6.3919 ªï „πºŸâ∑’ËÕ“¬ÿ 45 50 55 60 65 70 75 ·≈– 80 ªï μ“¡≈”¥—∫

‡ªìπ∑’Ëπà“ —ß‡°μ«à“°“√„Àâ¬“∑—Èß ’Ë™π‘¥‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°´È” ®–‡æ‘Ë¡ªï∑’ËºŸâªÉ«¬

¡’™’«‘μ¬◊π¬“«¢÷Èπ·≈–ªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ‡æ’¬ß‡≈Á°πâÕ¬‡∑à“π—Èπ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√‰¡à„™â¬“

¥—ß√“¬≈–‡Õ’¬¥´÷Ëß· ¥ß„πμ“√“ß∑’Ë 19
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®“°°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß∑“ß‡≈◊Õ° æ∫«à“Õ—μ√“ à«πμâπ∑ÿπª√– ‘∑∏‘º≈¢Õß¬“ alendronate

¡’§à“πâÕ¬∑’Ë ÿ¥‡∑à“°—∫ 2,664,209 ·≈– 2,702,459 ∫“∑μàÕªï∑’ËºŸâªÉ«¬¡’™’«‘μ¬◊π¬“«¢÷Èπ‡¡◊ËÕ‡√‘Ë¡„™â

¬“∑’ËÕ“¬ÿ 45 ªï „π¡ÿ¡¡Õß√—∞∫“≈·≈–¡ÿ¡¡Õß —ß§¡μ“¡≈”¥—∫ √Õß≈ß¡“§◊Õ¬“ risedronate

raloxifene ·≈– calcitonin ™π‘¥æàπ®¡Ÿ°μ“¡≈”¥—∫ ·≈–Õ—μ√“ à«πμâπ∑ÿπª√– ‘∑∏‘º≈¡’§à“

≈¥≈ß®π∂÷ß‡¡◊ËÕ‡√‘Ë¡„™â¬“∑’ËÕ“¬ÿ 60 ªï ·μàÀ“°‡√‘Ë¡„™â¬“∑’ËÕ“¬ÿ 65 ªï¢÷Èπ‰ª μâπ∑ÿπª√– ‘∑∏‘º≈

¡’§à“‡æ‘Ë¡¡“°¢÷Èπ ‚¥¬‡¡◊ËÕ‡√‘Ë¡„™â¬“ alendronate ∑’ËÕ“¬ÿ 65 ªï ¡’μâπ∑ÿπª√– ‘∑∏‘º≈‡∑à“°—∫

2,576,995 ·≈– 2,615,245 ∫“∑μàÕªï∑’ËºŸâªÉ«¬¡’™’«‘μ¬◊π¬“«¢÷Èπ„π¡ÿ¡¡Õß√—∞∫“≈·≈–

¡ÿ¡¡Õß —ß§¡μ“¡≈”¥—∫ ·≈–μâπ∑ÿπª√– ‘∑∏‘º≈¢Õß¬“ alendronate ¡’§à“‡æ‘Ë¡¡“°¢÷Èπ‡ªìπ

16,898,355 ·≈– 16,936,605 ∫“∑μàÕªï∑’ËºŸâªÉ«¬¡’™’«‘μ¬◊π¬“«¢÷Èπ„π¡ÿ¡¡Õß√—∞∫“≈·≈–

¡ÿ¡¡Õß —ß§¡μ“¡≈”¥—∫„π°√≥’∑’Ë‡√‘Ë¡„™â¬“‡¡◊ËÕÕ“¬ÿ 80 ªï √“¬≈–‡Õ’¬¥· ¥ß¥—ßμ“√“ß∑’Ë 20

‡™àπ‡¥’¬«°—∫°“√§”π«≥μâπ∑ÿπª√– ‘∑∏‘º≈ º≈≈—æ∏å¢Õß°“√§”π«≥μâπ∑ÿπÕ√√∂ª√–‚¬™πå

‡ªìπ‰ª„π∑“ß‡¥’¬«°—π§◊Õ μâπ∑ÿπÕ√√∂ª√–‚¬™πå¢Õß¬“ alendronate ¡’§à“πâÕ¬∑’Ë ÿ¥‡∑à“°—∫

6,473,337 ·≈– 6,566,275 ∫“∑μàÕªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ„πºŸâªÉ«¬∑’Ë‡√‘Ë¡„™â¬“‡¡◊ËÕÕ“¬ÿ 45 ªï ¡ÿ¡¡Õß

√—∞∫“≈·≈–¡ÿ¡¡Õß —ß§¡μ“¡≈”¥—∫ ·≈–®–¡’§à“≈¥≈ß®π∂÷ßÕ“¬ÿ 60 ªï ́ ÷Ëß‡∑à“°—∫ 6,033,196

·≈– 6,125,190 ∫“∑μàÕªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ ·μà‡¡◊ËÕÕ“¬ÿ 65 ªï¢÷Èπ‰ª μâπ∑ÿπÕ√√∂ª√–‚¬™πå

®–¡’§à“‡æ‘Ë¡¡“°¢÷Èπ®π∂÷ßÕ“¬ÿ 75 ªï À“°æ‘®“√≥“„π°√≥’∑’Ë‡√‘Ë¡„™â¬“‡¡◊ËÕÕ“¬ÿ 80 ªï ®–æ∫«à“

¡’§à“¥âÕ¬°«à“‡¡◊ËÕ‡∑’¬∫°—∫°“√‡√‘Ë¡„™â¬“‡æ◊ËÕªÑÕß°—π°“√‡°‘¥°√–¥Ÿ°À—°´È”∑’ËÕ“¬ÿπâÕ¬°«à“ 80 ªï

‡π◊ËÕß®“°º≈≈—æ∏å∑“ß ÿ¢¿“æ¡’§à“πâÕ¬°«à“‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√‰¡à√—°…“ √“¬≈–‡Õ’¬¥

· ¥ß¥—ßμ“√“ß∑’Ë 21
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®“°°“√«‘‡§√“–Àå§«“¡‰«¢Õßº≈≈—æ∏å¥â«¬«‘∏’ PSA ·≈–°“√ª√–‡¡‘π°√“øμâπ∑ÿπμàÕ

ª√– ‘∑∏‘º≈∑’Ë¬Õ¡√—∫‰¥â¥—ß√Ÿª∑’Ë 9 æ∫«à“  ”À√—∫ºŸâªÉ«¬∑’Ë‡√‘Ë¡„Àâ¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ° —πÀ≈—ß·≈–

 –‚æ°À—°´È”∑’ËÕ“¬ÿ 55 ·≈– 65 ªï ≥ §«“¡‡μÁ¡„®∑’Ë®–®à“¬∑’Ë 0 ∫“∑μàÕªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ

∑“ß‡≈◊Õ°∑’Ë‰¡à„™â¬“¡’§«“¡§ÿâ¡§à“¡“°∑’Ë ÿ¥®π‡¡◊ËÕ§«“¡‡μÁ¡„®∑’Ë®–®à“¬μàÕªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ‡æ‘Ë¡

¢÷Èπ‡ªìπ 6,500,000 ∫“∑ °“√„™â¬“ alendronate ·≈– risedronate ®–‡ªìπ∑“ß‡≈◊Õ°∑’Ë¡’

‚Õ°“ ‡°‘¥§«“¡§ÿâ¡§à“∑’Ë√âÕ¬≈– 41 ·≈–√âÕ¬≈– 28 μ“¡≈”¥—∫ ‡¡◊ËÕ‡√‘Ë¡„™â¬“∑’ËÕ“¬ÿ 55 ªï

√âÕ¬≈– 38 ·≈–√âÕ¬≈– 29 μ“¡≈”¥—∫ ‡¡◊ËÕ‡√‘Ë¡„™â¬“∑’ËÕ“¬ÿ 65 ªï  à«π¬“ raloxifene ·≈–

calcitonin ™π‘¥æàπ®¡Ÿ° ‰¡à¡’‚Õ°“ ‡°‘¥§«“¡§ÿâ¡§à“‡≈¬‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫¬“ alendronate

·≈– risedronate ·¡â°√–∑—Ëß‡æ‘Ë¡§«“¡æÕ„®∑’Ë®–®à“¬®π∂÷ß 25,000,000 ∫“∑  ”À√—∫°√≥’∑’Ë

‡√‘Ë¡„Àâ¬“ºŸâªÉ«¬∑’ËÕ“¬ÿ 75 ªï¢÷Èπ‰ªæ∫«à“ ∑“ß‡≈◊Õ°∑’Ë‰¡à„™â¬“¡’§«“¡§ÿâ¡§à“¡“°∑’Ë ÿ¥ ≥ §«“¡

‡μÁ¡„®∑’Ë®–®à“¬μ—Èß·μà 0 ∂÷ß 10,000,000 ∫“∑ (√âÕ¬≈– 100)

√Ÿª∑’Ë 9 · ¥ß§«“¡ —¡æ—π∏å√–À«à“ß§«“¡πà“®–‡ªìπ∑’Ë∑“ß‡≈◊Õ°¡’§«“¡§ÿâ¡§à“°—∫√–¥—∫§«“¡

‡μÁ¡„®∑’Ë®–®à“¬ (WTP) ¢Õß —ß§¡ ”À√—∫°“√ªÑÕß°—π°√–¥Ÿ°À—°™π‘¥∑ÿμ‘¬¿Ÿ¡‘
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5.3 º≈°“√ª√–‡¡‘πμâπ∑ÿπª√– ‘∑∏‘º≈¢Õß°“√§—¥°√Õß¥â«¬ OST ·≈–‡§√◊ËÕß DEXA

°“√ª√–‡¡‘π§«“¡§ÿâ¡§à“¢Õß°“√§—¥°√Õß Õ“»—¬º≈¢Õß°“√ª√–‡¡‘πμâπ∑ÿπÕ√√∂ª√–‚¬™πå ®“°

·∫∫®”≈Õß Markov ®“°°“√»÷°…“æ∫«à“°“√π”¬“ alendronate ¡“„™â‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°

™π‘¥ª∞¡¿Ÿ¡‘¡’§«“¡§ÿâ¡§à“¡“°∑’Ë ÿ¥ ®÷ßπ”§à“∑’Ë‰¥â¡“„™â∑—Èß„π à«πμâπ∑ÿπ·≈–ª√– ‘∑∏‘º≈¢Õß

°“√√—°…“ °“√§”π«≥μâπ∑ÿπμ≈Õ¥™’æ¢ÕßºŸâªÉ«¬À≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ 1 √“¬μ—Èß·μàÕ“¬ÿ

45 ªï À“°‰¡à¡’°“√§—¥°√Õß‚√§·≈–‰¡à‰¥â√—∫¬“ªÑÕß°—π°√–¥Ÿ°À—° ¡’§à“‡∑à“°—∫ 933 ·≈– 3,760

∫“∑ „π¡ÿ¡¡Õß√—∞∫“≈·≈–¡ÿ¡¡Õß —ß§¡μ“¡≈”¥—∫ ·≈–¡’§à“‡æ‘Ë¡¡“°¢÷Èπ®π°√–∑—ËßÕ“¬ÿ

75 ªï §‘¥‡ªìπ 20,427 ·≈– 64,040 ∫“∑ „π¡ÿ¡¡Õß√—∞∫“≈·≈–¡ÿ¡¡Õß —ß§¡ ·≈–μâπ∑ÿπ∑—Èß

¡ÿ¡¡Õß¢Õß√—∞∫“≈·≈– —ß§¡¡’§à“≈¥≈ß∑’ËÕ“¬ÿ 80 ªï ´÷Ëß§‘¥‡ªìπ 17,162 ·≈– 53,088 ∫“∑

„π°√≥’∑’Ë¡’°“√§—¥°√Õß¥â«¬‡§√◊ËÕß DEXA ·≈–À“°À≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ‰¥â√—∫°“√«‘π‘®©—¬

«à“‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ®–„™â¬“ alendronate ‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—° ́ ÷Ëßμâπ∑ÿπ¢Õß°“√§—¥°√Õß

·≈–°“√√—°…“ (À“°‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ) ‚¥¬‡©≈’Ë¬μ≈Õ¥™’æ ‡∑à“°—∫ 7,370 ·≈– 10,705

∫“∑ „π¡ÿ¡¡Õß√—∞∫“≈·≈–¡ÿ¡¡Õß —ß§¡μ“¡≈”¥—∫·≈–¡’§à“‡æ‘Ë¡¡“°¢÷Èπ‡∑à“°—∫ 104,479 ·≈–

148,914 ∫“∑ ‡¡◊ËÕ„Àâ°“√«‘π‘®©—¬·≈–„™â¬“∑’ËÕ“¬ÿ 75 ªï „π¡ÿ¡¡Õß√—∞∫“≈·≈–¡ÿ¡¡Õß —ß§¡μ“¡

≈”¥—∫ ·≈–μâπ∑ÿπ∑—Èß∑“ß√—∞∫“≈·≈– —ß§¡®–¡’§à“≈¥≈ß‡∑à“°—∫ 87,514 ·≈– 124,341 ∫“∑

‡¡◊ËÕ„Àâ°“√«‘π‘®©—¬·≈–„™â¬“∑’ËÕ“¬ÿ 80 ªï

·μàÀ“°¡’°“√§—¥°√ÕßºŸâªÉ«¬¥â«¬ OST °àÕπ·≈â«¬◊π¬—πº≈¥â«¬‡§√◊ËÕß DEXA ®–æ∫«à“¡’μâπ∑ÿπ

∑—Èß„π¡ÿ¡¡Õß√—∞∫“≈·≈– —ß§¡πâÕ¬°«à“°“√§—¥°√Õß¥â«¬‡§√◊ËÕß DEXA Õ¬à“ß‡¥’¬«‡∑à“°—∫ 6,675

·≈– 10,018 ∫“∑‡¡◊ËÕ„Àâ°“√«‘π‘®©—¬·≈–„™â¬“∑’ËÕ“¬ÿ 45 ªï „π¡ÿ¡¡Õß√—∞∫“≈·≈–¡ÿ¡¡Õß

 —ß§¡μ“¡≈”¥—∫ ·≈–¡’§à“‡æ‘Ë¡¢÷Èπ®π°√–∑—ËßÕ“¬ÿ 75 ªï ‡∑à“°—∫ 96,892 ·≈– 141,308 ∫“∑

„π¡ÿ¡¡Õß√—∞∫“≈·≈– —ß§¡μ“¡≈”¥—∫ √“¬≈–‡Õ’¬¥¥—ßμ“√“ß∑’Ë 22
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μ“√“ß∑’Ë 22 · ¥ßμâπ∑ÿπ (∫“∑) ‡ª√’¬∫‡∑’¬∫°“√§—¥°√Õß·≈–‰¡à¡’°“√§—¥°√Õß∑—Èß„π¡ÿ¡

¡Õß√—∞∫“≈·≈–¡ÿ¡¡Õß —ß§¡

Õ“¬ÿ
‰¡à¡’°“√§—¥°√Õß §—¥°√Õß¥â«¬ DEXA

§—¥°√Õß¥â«¬ªí®®—¬‡ ’Ë¬ß

(ªï)

OST ·≈– DEXA
¡ÿ¡¡Õß ¡ÿ¡¡Õß ¡ÿ¡¡Õß ¡ÿ¡¡Õß ¡ÿ¡¡Õß ¡ÿ¡¡Õß
√—∞∫“≈  —ß§¡ √—∞∫“≈  —ß§¡ √—∞∫“≈  —ß§¡

45 933 3,760 7,370 10,705 6,675 10,018

50 2,729 10,665 18,358 26,635 16,840 25,141

55 5,429 20,424 33,694 48,846 31,048 46,240

60 9,900 35,604 57,516 83,204 53,144 78,888

65 14,688 50,227 80,707 116,305 74,700 110,347

70 19,917 64,760 104,344 149,577 96,708 141,960

75 20,427 64,040 104,479 148,914 96,892 141,308

80 17,162 53,088 87,514 124,341 81,160 117,961

°“√æ‘®“√≥“º≈≈—æ∏å¢Õß°“√§—¥°√Õß‚√§°√–¥Ÿ°æ√ÿπæ∫«à“„π°√≥’∑’Ë‰¡à¡’°“√§—¥°√Õß ºŸâªÉ«¬

®–¡’ªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ‡∑à“°—∫ 21.1178 19.3011 17.3014 15.0927 12.7623 10.4036

8.4936 ·≈– 7.0950 ªï ∑’ËÕ“¬ÿ 45 50 55 60 65 70 75 ·≈– 80 ªï μ“¡≈”¥—∫ À“°¡’°“√§—¥

°√Õß‚√§Õ¬à“ß‡ªìπ√–∫∫¥â«¬‡§√◊ËÕß DEXA À√◊Õ °“√ª√–‡¡‘π¥â«¬ OST °àÕπ°“√μ√«®

¥â«¬‡§√◊ËÕß DEXA æ∫«à“º≈≈—æ∏å„πÀπà«¬ªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ¡’§à“„°≈â‡§’¬ß°—π∑’ËÕ“¬ÿ 45 ∂÷ß

55 ªï ∂â“À“°°“√§—¥°√Õß∑’ËÕ“¬ÿ 60 ªï¢÷Èπ‰ª °“√§—¥°√Õß¥â«¬‡§√◊ËÕß DEXA ®–„Àâªï™’«‘μ∑’Ë

¡’§ÿ≥¿“æ¡“°°«à“°“√§—¥°√Õß¥â«¬ OST °àÕπ √“¬≈–‡Õ’¬¥¥—ßμ“√“ß∑’Ë 23
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μ“√“ß∑’Ë 23 · ¥ß®”π«πªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ (QALY) ‡ª√’¬∫‡∑’¬∫°“√§—¥°√Õß·≈–‰¡à¡’°“√

§—¥°√Õß

Õ“¬ÿ (ªï) ‰¡à¡’°“√§—¥°√Õß §—¥°√Õß¥â«¬ DEXA
§—¥°√Õß¥â«¬ªí®®—¬‡ ’Ë¬ß

OST ·≈– DEXA

45 21.1178 21.1278 21.1269

50 19.3011 19.3338 19.3308

55 17.3014 17.3728 17.3664

60 15.0927 15.2329 15.2203

65 12.7623 12.9798 12.9603

70 10.4036 10.7011 10.6743

75 8.4936 8.7846 8.7584

80 7.0950 7.3214 7.3010

®“°°“√‡ª√’¬∫‡∑’¬∫∑“ß‡≈◊Õ°‡æ◊ËÕ§—¥°√ÕßÀ≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ ‡¡◊ËÕæ‘®“√≥“

Õ—μ√“ à«πμâπ∑ÿπμàÕÀπ÷Ëßªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ„π¡ÿ¡¡Õß —ß§¡æ∫«à“ °“√ª√–‡¡‘π¥â«¬ OST

·≈â«¬◊π¬—πº≈¥â«¬°“√μ√«®¥â«¬‡§√◊ËÕß DEXA æ∫«à“¡’Õ—μ√“ à«πμâπ∑ÿπμàÕÀπ÷Ëßªï™’«‘μ∑’Ë¡’

§ÿ≥¿“æπâÕ¬°«à“°“√§—¥°√Õß¥â«¬‡§√◊ËÕß DEXA Õ¬à“ß‡¥’¬«∑ÿ°™à«ßÕ“¬ÿ¢Õß°“√‡√‘Ë¡§—¥°√Õß„π

¡ÿ¡¡Õß√—∞∫“≈ ·≈–¡ÿ¡¡Õß∑“ß —ß§¡ ¬°‡«âπ°“√μ√«®§—¥°√Õß¥â«¬‡§√◊ËÕß DEXA „πÀ≠‘ß

«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ∑’ËÕ“¬ÿ¡“°°«à“ 70 ªï ¡’Õ—μ√“ à«πμâπ∑ÿπμàÕÀπ÷Ëßªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ

„π¡ÿ¡¡Õß∑“ß —ß§¡πâÕ¬°«à“°“√ª√–‡¡‘π¥â«¬ OST ·≈â«¬◊π¬—πº≈¥â«¬°“√μ√«®¥â«¬‡§√◊ËÕß

DEXA √“¬≈–‡Õ’¬¥¥—ßμ“√“ß∑’Ë 24
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μ“√“ß∑’Ë 24 · ¥ßμâπ∑ÿπÕ√√∂ª√–‚¬™πå (∫“∑μàÕÀπ÷Ëßªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ) „π¡ÿ¡¡Õß√—∞∫“≈·≈–
¡ÿ¡¡Õß —ß§¡‡ª√’¬∫‡∑’¬∫°“√§—¥°√Õß·≈–‰¡à¡’°“√§—¥°√Õß

μâπ∑ÿπÕ√√∂ª√–‚¬™πå‡ª√’¬∫‡∑’¬∫°“√§—¥°√Õß·≈–‰¡à¡’°“√§—¥°√Õß

Õ“¬ÿ (ªï) §—¥°√Õß¥â«¬ DEXA §—¥°√Õß¥â«¬ OST ·≈– DEXA

¡ÿ¡¡Õß√—∞∫“≈ ¡ÿ¡¡Õß —ß§¡ ¡ÿ¡¡Õß√—∞∫“≈ ¡ÿ¡¡Õß —ß§¡

45 644,418 695,153 631,639 688,358

50 478,482 488,942 474,755 487,045

55 395,605 397,789 394,037 397,058

60 339,523 339,412 338,850 339,165

65 303,445 303,717 303,114 303,661

70 283,854 285,168 283,715 285,229

75 288,864 291,689 288,782 291,812

80 310,809 314,789 310,702 314,947

®“°°“√«‘‡§√“–Àå§«“¡‰«¢Õßº≈≈—æ∏å¥â«¬«‘∏’ PSA ·≈–°“√ª√–‡¡‘π°√“øμâπ∑ÿπμàÕ

ª√– ‘∑∏‘º≈∑’Ë¬Õ¡√—∫‰¥â¥—ß√Ÿª∑’Ë 10 æ∫«à“ ≥ §«“¡‡μÁ¡„®∑’Ë®–®à“¬ 0 ∫“∑μàÕªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ

∑“ß‡≈◊Õ°∑’Ë‰¡à¡’°“√§—¥°√Õß·≈–‰¡à„™â¬“¡’§«“¡§ÿâ¡§à“¡“°∑’Ë ÿ¥®π‡¡◊ËÕ¡’§«“¡‡μÁ¡„®∑’Ë®–

®à“¬‡æ‘Ë¡¢÷Èπ‡ªìπ 400,000 ∫“∑ °“√§—¥°√Õß¥â«¬ DEXA ‡ªìπ∑“ß‡≈◊Õ°∑’Ë¡’‚Õ°“ ‡°‘¥§«“¡

§ÿâ¡§à“¡“°°«à“°“√‰¡à§—¥°√Õß∑’Ë√âÕ¬≈– 35 ·≈–°“√ª√–‡¡‘πºŸâªÉ«¬¥â«¬ OST ¬◊π¬—πº≈¥â«¬

DEXA ‡ªìπ∑“ß‡≈◊Õ°∑’Ë¡’‚Õ°“ ‡°‘¥§«“¡§ÿâ¡§à“∑’Ë√âÕ¬≈– 17 À“°‡√‘Ë¡§—¥°√Õß

ºŸâªÉ«¬∑’ËÕ“¬ÿ 55 ªï „π°√≥’∑’Ë‡√‘Ë¡§—¥°√ÕßºŸâªÉ«¬∑’ËÕ“¬ÿ 65 ·≈– 75 ªï °“√§—¥°√Õß¥â«¬ DEXA

‡ªìπ∑“ß‡≈◊Õ°∑’Ë¡’‚Õ°“ ‡°‘¥§«“¡§ÿâ¡§à“∑’Ë√âÕ¬≈– 41 ·≈– 51 μ“¡≈”¥—∫  à«π°“√ª√–‡¡‘π

ºŸâªÉ«¬¥â«¬ OST ¬◊π¬—πº≈¥â«¬ DEXA ®–‡ªìπ∑“ß‡≈◊Õ°∑’Ë¡’‚Õ°“ ‡°‘¥§«“¡§ÿâ¡§à“‡æ’¬ß√âÕ¬≈–

10 ·≈– 9 μ“¡≈”¥—∫
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√Ÿª∑’Ë 10 · ¥ß§«“¡ —¡æ—π∏å√–À«à“ß§«“¡πà“®–‡ªìπ∑’Ë∑“ß‡≈◊Õ°¡’§«“¡§ÿâ¡§à“°—∫√–¥—∫

§«“¡‡μÁ¡„®∑’Ë®–®à“¬ (WTP) ¢Õß —ß§¡ ”À√—∫°“√§—¥°√Õß‚√§Õ¬à“ß‡ªìπ√–∫∫

5.4 º≈°√–∑∫¥â“πß∫ª√–¡“≥¢Õß°“√ªÑÕß°—π°√–¥Ÿ°À—°

°“√ª√–¡“≥¿“√–¥â“πß∫ª√–¡“≥¢Õß°“√„™â¬“ alendronate ·≈– risedronate ‡æ◊ËÕªÑÕß°—π

°“√‡°‘¥°√–¥Ÿ°À—°™π‘¥ª∞¡¿Ÿ¡‘·≈–∑ÿμ‘¬¿Ÿ¡‘®“°‚√§°√–¥Ÿ°æ√ÿπ‡ªìπ√–¬–‡«≈“ 10 ªï μ—Èß·μà

ªï æ.». 2551 ∂÷ßªïæ.». 2560 (¿“§ºπ«°∑’Ë 4-8) æ∫«à“„π°√≥’∑’Ë‰¡à¡’°“√§—¥°√ÕßÕ¬à“ß

‡ªìπ√–∫∫·≈–‰¡à¡’°“√„™â¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°®“°‚√§°√–¥Ÿ°æ√ÿπ ¡’¿“√–¥â“πß∫ª√–¡“≥

‡ªìπ®”π«π‡ß‘π 3,620,430,791 ∫“∑¿“¬„πªï·√°¢Õß°“√„Àâ∫√‘°“√ (√“¬≈–‡Õ’¬¥¥—ßμ“√“ß∑’Ë

25) À“°¡’°“√„™â¬“ alendronate ‡æ◊ËÕ°“√ªÑÕß°—π°√–¥Ÿ°À—°™π‘¥ª∞¡¿Ÿ¡‘®“°‚√§°√–¥Ÿ°æ√ÿπ

·°àÀ≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ∑’Ë‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ∑ÿ°§π æ∫«à“ àßº≈°√–∑∫μàÕ¿“√–¥â“π

ß∫ª√–¡“≥‡ªìπ®”π«π‡ß‘π 31,368,451,075 ∫“∑„πªï·√° ‡æ‘Ë¡¢÷Èπ®“°‡¥‘¡‡ªìπ®”π«π‡ß‘π

27,748,020,283 ∫“∑   à«π°“√„™â¬“ alendronate ‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°™π‘¥∑ÿμ‘¬¿Ÿ¡‘ √—∞∫“≈

μâÕß‡μ√’¬¡ß∫ª√–¡“≥‡ªìπ®”π«π‡ß‘π‡æ‘Ë¡¢÷Èπ 505,380,455 ∫“∑ Õ¬à“ß‰√°Áμ“¡¿“√–¥â“π

ß∫ª√–¡“≥¢Õß°“√§—¥°√Õß·≈–√—°…“‡∑’¬∫°—∫°“√‰¡à§—¥°√Õß·≈–‰¡à„™â¬“¡’§à“≈¥≈ß„π

ªïμàÕ‰ª
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 ”À√—∫°“√„™â¬“ risedronate ‡æ◊ËÕ°“√ªÑÕß°—π°√–¥Ÿ°À—°™π‘¥ª∞¡¿Ÿ¡‘®“°‚√§°√–¥Ÿ°æ√ÿπ·°à

À≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ∑’Ë‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ∑ÿ°§π æ∫«à“ àßº≈°√–∑∫μàÕ¿“√–¥â“π

ß∫ª√–¡“≥‡ªìπ®”π«π‡ß‘π 29,281,409,831 ∫“∑„πªï·√° ‡æ‘Ë¡¢÷Èπ®“°‡¥‘¡‡ªìπ®”π«π‡ß‘π

25,660,979,039 ∫“∑  à«π°“√„™â¬“ risedronate ‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°™π‘¥∑ÿμ‘¬¿Ÿ¡‘

√—∞∫“≈μâÕß‡μ√’¬¡ß∫ª√–¡“≥‡ªìπ®”π«π‡ß‘π‡æ‘Ë¡¢÷Èπ 457,257,333 ∫“∑ √“¬≈–‡Õ’¬¥¢Õß

¿“√–ß∫ª√–¡“≥∑’Ë‡æ‘Ë¡¢÷Èπ· ¥ß¥—ßμ“√“ß∑’Ë 25

μ“√“ß∑’Ë 25  √ÿª¿“√–¥â“πß∫ª√–¡“≥ (∫“∑) ∑’Ë‡æ‘Ë¡¢÷Èπ®“°°“√‰¡à¡’°“√„™â¬“‡æ◊ËÕ°“√ªÑÕß°—π

°“√‡°‘¥°√–¥Ÿ°À—°∑—Èß™π‘¥ª∞¡¿Ÿ¡‘·≈–∑ÿμ‘¬¿Ÿ¡‘

¿“√–¥â“πß∫ª√–¡“≥∑’Ë‡æ‘Ë¡¢÷Èπ

ªï ‰¡à¡’°“√„™â¬“ °“√ªÑÕß°—πª∞¡¿Ÿ¡‘ °“√ªÑÕß°—π∑ÿμ‘¬¿Ÿ¡‘

Alendronate Risedronate Alendronate Risedronate

2551 3,620,430,791 27,748,020,283 25,660,979,039 - -

2552 5,782,825,017 25,249,584,232 23,407,652,696 505,380,455 457,257,333

2553 5,502,468,704 23,772,832,539 22,027,936,969 730,316,544 661,561,948

2554 5,244,930,489 22,165,559,013 20,522,810,612 840,828,312 761,708,526

2555 5,073,671,617 20,627,446,964 19,079,916,217 940,883,325 852,213,091

2556 4,656,714,056 19,041,432,240 17,589,370,803 887,498,085 803,919,158

2557 4,297,329,011 17,604,292,961 16,243,218,870 880,486,260 797,438,414

2558 3,930,250,438 16,299,434,354 15,020,541,763 862,023,057 780,677,248

2559 3,602,336,825 14,850,904,037 13,660,384,654 740,559,288 670,708,777

2560 3,370,221,305 13,540,732,417 12,434,966,223 698,043,027 632,097,116
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6. Õ¿‘ª√“¬

6.1  √ÿªº≈°“√»÷°…“∑’Ë ”§—≠

®“°º≈°“√»÷°…“°“√ª√–‡¡‘πμâπ∑ÿπª√– ‘∑∏‘º≈·≈–μâπ∑ÿπÕ√√∂ª√–‚¬™πå¢â“ßμâπæ∫«à“

μâπ∑ÿπ∑“ß —ß§¡¢Õß°“√ªÑÕß°—π°√–¥Ÿ°À—°™π‘¥ª∞¡¿Ÿ¡‘·≈–∑ÿμ‘¬¿Ÿ¡‘ ¡’¡Ÿ≈§à“¡“°°«à“μâπ∑ÿπ

√—∞∫“≈ ‡π◊ËÕß®“°°“√ª√–‡¡‘πμâπ∑ÿπ∑“ß —ß§¡¡’°“√π”μâπ∑ÿπ∑’Ë‡°‘¥¢÷Èπ„π à«π¢Õß§√—«‡√◊Õπ∑’Ë

μâÕß·∫°√—∫¿“√–·≈–À“°æ‘®“√≥“‡ª√’¬∫‡∑’¬∫μâπ∑ÿπ∑’Ë„™â„π°“√ªÑÕß°—π°√–¥Ÿ°À—°™π‘¥

ª∞¡¿Ÿ¡‘°—∫∑ÿμ‘¬¿Ÿ¡‘ æ∫«à“μâπ∑ÿπ∑’Ë„™â„π°“√ªÑÕß°—π°√–¥Ÿ°À—°™π‘¥ª∞¡¿Ÿ¡‘¡’¡Ÿ≈§à“¡“°°«à“

°“√ªÑÕß°—π°√–¥Ÿ°À—°™π‘¥∑ÿμ‘¬¿Ÿ¡‘ ‡π◊ËÕß®“°®”π«πºŸâªÉ«¬∑’Ë¡’‚Õ°“ ‡°‘¥°√–¥Ÿ°À—°´È”

(∑ÿμ‘¬¿Ÿ¡‘) ¡’®”π«ππâÕ¬°«à“‡¡◊ËÕ‡∑’¬∫°—∫®”π«πºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ∑—ÈßÀ¡¥ (ª∞¡¿Ÿ¡‘)

®÷ß∑”„Àâ —¥ à«πºŸâªÉ«¬∑’ËμâÕß√—∫¬“¡’πâÕ¬‡™àπ°—π

°“√‡ª√’¬∫‡∑’¬∫º≈≈—æ∏å‚¥¬„™â®”π«πªï∑’ËºŸâªÉ«¬¡’™’«‘μ¬◊π¬“«¢÷Èπ·≈–®”π«πªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ

æ∫«à“ °“√„™â¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°™π‘¥ª∞¡¿Ÿ¡‘∑”„ÀâºŸâªÉ«¬¡’™’«‘μ¬◊π¬“«¢÷Èπ·≈–¡’®”π«π

ªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ¡“°°«à“°“√„™â¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°™π‘¥∑ÿμ‘¬¿Ÿ¡‘ ‡π◊ËÕß®“°

§à“Õ√√∂ª√–‚¬™πå¢ÕßºŸâªÉ«¬∑’Ë‡§¬¡’¿“«–°√–¥Ÿ° —πÀ≈—ßÀ√◊Õ°√–¥Ÿ° –‚æ°À—° ¡’§à“„°≈â‡§’¬ß

°—∫§à“Õ√√∂ª√–‚¬™πå¢ÕßºŸâ∑’Ë‡°‘¥°√–¥Ÿ°À—°‡¡◊ËÕ‰¡à‰¥â¬“ ¥—ßπ—Èπ‡¡◊ËÕ„™â¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°

´È”®÷ß∑”„Àâ®”π«πªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ·μ°μà“ß°—π‰¡à¡“°

À“°‡ª√’¬∫‡∑’¬∫μâπ∑ÿπª√– ‘∑∏‘º≈·≈–μâπ∑ÿπÕ√√∂ª√–‚¬™πå ¢Õß°“√ªÑÕß°—π°√–¥Ÿ°À—°æ∫

«à“ Õ—μ√“ à«πμâπ∑ÿπμàÕÀπ÷Ëßªï™’«‘μ∑’Ë¬◊π¬“«¢÷Èπ¡’§à“πâÕ¬°«à“Õ—μ√“ à«πμâπ∑ÿπμàÕÀπ÷Ëßªï™’«‘μ∑’Ë

¡’§ÿ≥¿“æ ‡π◊ËÕß®“°¡’°“√ª√—∫º≈≈—æ∏å¥â«¬§ÿ≥¿“æ™’«‘μ

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫μâπ∑ÿπμàÕÀπà«¬º≈≈—æ∏å¢Õß°“√ªÑÕß°—π°√–¥Ÿ°À—°™π‘¥ª∞¡¿Ÿ¡‘¡’§à“πâÕ¬°«à“

(§ÿâ¡§à“°«à“) °“√ªÑÕß°—π™π‘¥∑ÿμ‘¬¿Ÿ¡‘ ‡æ√“–º≈≈—æ∏å„π°√≥’°“√ªÑÕß°—π∑ÿμ‘¬¿Ÿ¡‘¡’§à“‡æ‘Ë¡¢÷Èπ

®“°°“√‰¡à„™â¬“‡ªìπ®”π«ππâÕ¬¡“°‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√„™â¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°

™π‘¥ª∞¡¿Ÿ¡‘ ·≈– —ß‡°μ‰¥â«à“°“√„™â¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°™π‘¥ª∞¡¿Ÿ¡‘ ¡’μâπ∑ÿπμàÕÀπ÷Ëß

Àπà«¬º≈≈—æ∏å„π¡ÿ¡¡Õß√—∞∫“≈¡“°°«à“¡ÿ¡¡Õß∑“ß —ß§¡®π°√–∑—Ëß°“√‡√‘Ë¡„™â¬“∑’ËºŸâªÉ«¬Õ“¬ÿ

75 ªï¢÷Èπ‰ª ‡π◊ËÕß®“°√—∞∫“≈·∫°√—∫¿“√–§à“„™â®à“¬¥â“π¬“∑’Ë„™â„π°“√ªÑÕß°—π°√–¥Ÿ°À—°



‚§√ß°“√ª√–‡¡‘π‡∑§‚π‚≈¬’·≈–π‚¬∫“¬¥â“π ÿ¢¿“æ60

·≈–∑”„Àâ¿“√–§à“„™â®à“¬¢ÕßºŸâªÉ«¬·≈–§√—«‡√◊Õπ≈¥≈ß ·μàÀ“°‡√‘Ë¡„™â¬“„πºŸâªÉ«¬Õ“¬ÿ¡“°°«à“

75 ªï¢÷Èπ‰ªæ∫«à“ ‚Õ°“ „π°“√‡°‘¥°√–¥Ÿ°À—°¡’§à“≈¥≈ß®÷ß∑”„ÀâÕ—μ√“ à«πμâπ∑ÿπμàÕÀπ÷Ëß

º≈≈—æ∏å„π¡ÿ¡¡Õß —ß§¡„°≈â‡§’¬ß°—∫¡ÿ¡¡Õß√—∞∫“≈  „π∑“ß°≈—∫°—π°“√„™â¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°

À—°™π‘¥∑ÿμ‘¬¿Ÿ¡‘æ∫«à“¡’Õ—μ√“ à«πμâπ∑ÿπμàÕÀπ÷Ëßº≈≈—æ∏å„π¡ÿ¡¡Õß∑“ß —ß§¡¡“°°«à“

¡ÿ¡¡Õß√—∞∫“≈ ‡π◊ËÕß®“°ºŸâªÉ«¬·≈–§√—«‡√◊Õπ‰¥â·∫°√—∫¿“√–§à“„™â®à“¬‡¡◊ËÕ‡°‘¥°√–¥Ÿ°À—°‰ª

·≈â« ¥—ßπ—Èπ°“√„™â¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°´È”´÷Ëß¡’ª√– ‘∑∏‘º≈πâÕ¬®÷ß‰¡à™à«¬≈¥μâπ∑ÿπ∑“ß

 —ß§¡¡“°π—°

‡¡◊ËÕæ‘®“√≥“Õ—μ√“ à«πμâπ∑ÿπª√– ‘∑∏‘º≈·≈–Õ—μ√“ à«πμâπ∑ÿπÕ√√∂ª√–‚¬™πå¢Õß¬“

alendronate æ∫«à“„Àâ§à“μË”∑’Ë ÿ¥ (¡’§«“¡§ÿâ¡§à“¡“°∑’Ë ÿ¥) ´÷ËßÀ“°„™âÀ≈—°‡°≥±å°“√μ—¥ ‘π

„® ”À√—∫°“√≈ß∑ÿπ¥â“π‡∑§‚π‚≈¬’ ´÷Ëß‡ πÕ‚¥¬ The commission on Macroeconomics

and Health (2000) ́ ÷Ëß·π–π”„Àâ√—∞∫“≈„πª√–‡∑»°”≈—ßæ—≤π“≈ß∑ÿπÀ“°‡∑§‚π‚≈¬’∑“ß°“√

·æ∑¬å¡’μâπ∑ÿπμàÕÀπà«¬º≈≈—æ∏å„π√Ÿª¢Õßªï ÿ¢¿“«–∑’Ë‰¥â√—∫°≈—∫§◊π¡“À√◊Õ Disability

Adjusted Life Year Gained (´÷Ëß‡∑’¬∫‡∑à“°—∫ QALY) πâÕ¬°«à“ 3 ‡∑à“¢Õß√“¬‰¥â

ª√–™“™“μ‘μàÕÀ—« (Gross Domestic Product per Capita) ‚¥¬°”Àπ¥«à“‡∑§‚π‚≈¬’∑’Ë¡’

μâπ∑ÿπμàÕªï™’«‘μ∑’Ë∑ÿææ≈¿“æπâÕ¬°«à“ 1 ‡∑à“¢Õß√“¬‰¥âª√–™“™“μ‘μàÕÀ—«¡’§«“¡§ÿâ¡§à“∑“ß

‡»√…∞»“ μ√å¡“° (very cost effectiveness) À“°μâπ∑ÿπμàÕÀπà«¬º≈≈—æ∏å¡’§à“Õ¬Ÿà√–À«à“ß

1-3 ‡∑à“¢Õß√“¬‰¥âª√–™“™“μ‘μàÕÀ—«· ¥ß«à“‡∑§‚π‚≈¬’π—Èπ¡’§«“¡§ÿâ¡§à“∑“ß‡»√…∞»“ μ√å

(cost effectiveness) ·μà∂â“À“°μâπ∑ÿπμàÕÀπà«¬º≈≈—æ∏å¡’§à“¡“°°«à“ 3 ‡∑à“¢Õß√“¬‰¥â

ª√–™“™“μ‘μàÕÀ—«· ¥ß«à“‡∑§‚π‚≈¬’π—Èπ‰¡à¡’§«“¡§ÿâ¡§à“∑“ß‡»√…∞»“ μ√å (not cost ef-

fectiveness)  ÷́Ëß√“¬‰¥âª√–™“™“μ‘μàÕÀ—« ”À√—∫ª√–‡∑»‰∑¬¡’§à“‡∑à“°—∫ 120,036 ∫“∑

„πªïæ.». 2549 [65] ¥—ßπ—Èπ®–‡ÀÁπ‰¥â«à“°“√„™â¬“ alendronate ·≈– risedronate ‡æ◊ËÕ

ªÑÕß°—π°√–¥Ÿ°À—°™π‘¥ª∞¡¿Ÿ¡‘¡’§«“¡§ÿâ¡§à“‡¡◊ËÕ‡√‘Ë¡„™â¬“∑’ËÕ“¬ÿ 60 ªï¢÷Èπ‰ª  à«π°“√

ªÑÕß°—π°√–¥Ÿ°À—°™π‘¥∑ÿμ‘¬¿Ÿ¡‘‰¡à‡°‘¥§«“¡§ÿâ¡§à“‡π◊ËÕß®“°Õ—μ√“ à«πμâπ∑ÿπμàÕÀπ÷Ëß

º≈≈—æ∏å¡’§à“¡“°°«à“ 3 ‡∑à“¢Õß√“¬‰¥âª√–™“™“μ‘μàÕÀ—« ·μàÀ“°„™â‡°≥±å∑’Ë§≥–∑”ß“π

¥â“π‡»√…∞»“ μ√å “∏“√≥ ÿ¢·π–π”∑’Ë 1 ‡∑à“¢Õß√“¬‰¥âª√–™“™“μ‘μàÕÀ—« æ∫«à“°“√„™â¬“

‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°∑—Èß™π‘¥ª∞¡¿Ÿ¡‘·≈–∑ÿμ‘¬¿Ÿ¡‘‰¡à¡’§«“¡§ÿâ¡§à“
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6.2 °“√ª√–¬ÿ°μå„™âº≈°“√»÷°…“„π ∂“π∑’ËÕ◊Ëπ

„π°“√»÷°…“π’È„™â¢âÕ¡Ÿ≈μâπ∑ÿπ®“°‚√ßæ¬“∫“≈æ√–¡ß°ÿÆ‡°≈â“ ®÷ß –∑âÕπμâπ∑ÿπ¢Õß

‚√ßæ¬“∫“≈¢π“¥„À≠à√–¥—∫μμ‘¬¿Ÿ¡‘À√◊Õ‚√ß‡√’¬π·æ∑¬å ¥—ßπ—ÈπÀ“°π”º≈°“√»÷°…“

‰ªæ‘®“√≥“ ”À√—∫ ∂“πæ¬“∫“≈√–¥—∫‚√ßæ¬“∫“≈»Ÿπ¬å·≈–‚√ßæ¬“∫“≈∑—Ë«‰ª ´÷Ëß¡’

μâπ∑ÿπ¢Õß°“√ªÑÕß°—π·≈–√—°…“°√–¥Ÿ°À—°∑’ËμË”°«à“ Õ“®∑”„ÀâÕ—μ√“ à«πμâπ∑ÿπª√– ‘∑∏‘º≈

·≈–μâπ∑ÿπÕ√√∂ª√–‚¬™πå‡ª≈’Ë¬π·ª≈ß Õ¬à“ß‰√°Áμ“¡ μâπ∑ÿπ¢Õß°“√ªÑÕß°—π·≈–√—°…“

 à«π„À≠à‡ªìπ§à“¬“ ¥—ßπ—Èππ—°«‘®—¬‡™◊ËÕ«à“®–‰¡à àßº≈„Àâ —¥ à«πμâπ∑ÿπª√– ‘∑∏‘º≈·≈–

μâπ∑ÿπÕ√√∂ª√–‚¬™πå‡ª≈’Ë¬π·ª≈ß¡“°π—°

 ”À√—∫ª√– ‘∑∏‘º≈¢Õß¬“·≈–§à“Õ√√∂ª√–‚¬™πå„πß“π«‘®—¬π’È ‰¥â®“°°“√∑∫∑«π

«√√≥°√√¡Õ¬à“ß‡ªìπ√–∫∫·≈–°“√«‘‡§√“–Àå‡™‘ßÕ¿‘¡“π®“°«√√≥°√√¡∑’Ë‰¥â√—∫°“√μ’æ‘¡æå®“°

À≈“¬ª√–‡∑» ®÷ß “¡“√∂π”º≈∑’Ë‰¥â‰ªª√–¬ÿ°μå„™â°—∫√–∫∫ ÿ¢¿“æÕ◊ËπÊ „πμà“ßª√–‡∑»

6.3 ¢âÕ®”°—¥¢Õß°“√»÷°…“

¢âÕ¡Ÿ≈„π·∫∫®”≈Õßπ’È¡’∑’Ë¡“®“°À≈“¬·À≈àßÕ“®°àÕ„Àâ‡°‘¥ªí≠À“‡√◊ËÕß§«“¡ —¡æ—π∏å

√–À«à“ßμ—«·ª√∑’Ë„™â„π·∫∫®”≈Õß (loss of internal validity) ·μàºŸâ«‘®—¬æ¬“¬“¡

 ◊∫§âπ§à“μ—«·ª√Õ¬à“ß‡ªìπ√–∫∫´÷Ëß®– “¡“√∂ª√–¬ÿ°μå„™â‰¥âÕ¬à“ß°«â“ß¢«“ß¢÷Èπ

(generalisability)

¡‘‰¥â»÷°…“∂÷ßº≈¢Õß¬“ raloxifene „π°“√≈¥Õÿ∫—μ‘°“√≥å°“√‡°‘¥¡–‡√Áß‡μâ“π¡

μ—«·ª√¥â“π√–∫“¥«‘∑¬“¢Õßª√–‡∑»‰∑¬‡™àπ Õÿ∫—μ‘°“√≥å‡°‘¥°√–¥Ÿ° –‚æ°À—°

∑”°“√»÷°…“¡“π“π ºŸâ«‘®—¬®÷ß„™â§à“®“°°“√»÷°…“„πμà“ßª√–‡∑»

°“√§”π«≥‡ªìπμâπ∑ÿπμ≈Õ¥™’æ (life-time cost) ·μàªí®®ÿ∫—π°“√√—°…“‚√§°√–¥Ÿ°

æ√ÿπ∑”‡æ’¬ß 5-10 ªï ‡∑à“π—Èπ ¬—ß‰¡à‰¥â√—°…“‰ªμ≈Õ¥™’«‘μ

6.4 ™àÕß«à“ß¢ÕßÕß§å§«“¡√Ÿâ·≈–ß“π«‘®—¬„πÕπ“§μ

ß“π«‘®—¬π’È ‡ªìπß“π«‘®—¬∑’Ë„™â·∫∫®”≈Õß‡æ◊ËÕ»÷°…“§«“¡§ÿâ¡§à“¢Õß°“√„™â¬“‡æ◊ËÕªÑÕß°—π

°√–¥Ÿ°À—°·≈–°“√§—¥°√Õß‚√§Õ¬à“ß‡ªìπ√–∫∫ ÷́ËßÕ“»—¬μ—«·ª√À≈“°™π‘¥ ¡’∑—Èß¢âÕ¡Ÿ≈

¿“¬„πª√–‡∑»·≈–μà“ßª√–‡∑» °“√∑∫∑«π«√√≥°√√¡Õ¬à“ß‡ªìπ√–∫∫®÷ß‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß



‚§√ß°“√ª√–‡¡‘π‡∑§‚π‚≈¬’·≈–π‚¬∫“¬¥â“π ÿ¢¿“æ62

„π°“√‰¥â¡“ ÷́Ëß¢âÕ¡Ÿ≈∑’Ë¡’§ÿ≥¿“æ Õ¬à“ß‰√°Áμ“¡¢âÕ¡Ÿ≈∫“ßÕ¬à“ß§«√· ¥ß„Àâ‡ÀÁπ∂÷ß∫√‘∫∑

¢Õß§π‰∑¬‡™àπ Õ—μ√“°“√‡°‘¥°√–¥Ÿ°À—° ¥—ßπ—Èπ°“√»÷°…“∑’Ë‡ªìπ¢âÕ¡Ÿ≈‡æ‘Ë¡‡μ‘¡®–¡’§«“¡ ”§—≠

 ”À√—∫°“√ª√–‡¡‘π§«“¡§ÿâ¡§à“¢Õß¬“„πÕπ“§μ

6.5 §«“¡·¡àπ¬”¢Õßº≈°“√»÷°…“

®“°°“√«‘‡§√“–Àå§«“¡‰«¢Õßº≈≈—æ∏å¥â«¬«‘∏’ PSA ·≈–°“√ª√–‡¡‘π°√“øμâπ∑ÿπμàÕ

ª√– ‘∑∏‘º≈∑’Ë¬Õ¡√—∫‰¥â ‚¥¬°“√ ÿà¡μ—«·ª√„π™à«ß∑’Ë‰¥â°”Àπ¥ ¡¡μ‘∞“π‰«â  ”À√—∫°“√

ª√–‡¡‘π§«“¡§ÿâ¡§à“¢Õß°“√„™â¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—° æ∫«à“∑ÿ°™à«ßÕ“¬ÿ‡¡◊ËÕ∂÷ß®ÿ¥∑’Ë

§«“¡æÕ„®®à“¬¡“°¢÷Èπ ¬“ alendronate ¡’‚Õ°“ ‡ªìπ∑“ß‡≈◊Õ°∑’Ëª√– ∫§«“¡ ”‡√Á®¡“°

∑’Ë ÿ¥ √Õß≈ß¡“§◊Õ¬“ risedronate ́ ÷Ëß‡ªìπ„π·π«∑“ß‡¥’¬«°—π ”À√—∫°“√ªÑÕß°—π°√–¥Ÿ°À—°∑—Èß

™π‘¥ª∞¡¿Ÿ¡‘·≈–∑ÿμ‘¬¿Ÿ¡‘
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7. ∫∑ √ÿª

7.1 ª√– ‘∑∏‘º≈/ª√– ‘∑∏‘¿“æ∑“ß§≈‘π‘°

®“°°“√∑∫∑«π«√√≥°√√¡Õ¬à“ß‡ªìπ√–∫∫·≈–°“√«‘‡§√“–ÀåÕ¿‘¡“π æ∫«à“¬“ alendronate

≈¥Õÿ∫—μ‘°“√≥å°“√‡°‘¥°√–¥Ÿ° —πÀ≈—ßÀ—°„πºŸâ∑’Ë‰¡à‡§¬¡’¿“«–°√–¥Ÿ° —πÀ≈—ßÀ—° ·≈–¬—ß≈¥Õÿ∫—μ‘

°“√≥å°“√‡°‘¥°√–¥Ÿ° –‚æ°À—°‰¥â¡“°∑’Ë ÿ¥  à«π¬“ raloxifene ≈¥Õÿ∫—μ‘°“√≥å°“√‡°‘¥°√–¥Ÿ°

 —πÀ≈—ßÀ—°„πºŸâ∑’Ë‡§¬¡’¿“«–°√–¥Ÿ° —πÀ≈—ßÀ—°‰¥â¡“°∑’Ë ÿ¥ ¬“ risedronate æ∫«à“ ”À√—∫°√≥’

‡æ◊ËÕ≈¥Õÿ∫—μ‘°“√≥å°“√‡°‘¥°√–¥Ÿ° —πÀ≈—ßÀ—°„πºŸâ∑’Ë‰¡à‡§¬¡’¿“«–°√–¥Ÿ° —πÀ≈—ßÀ—°‰¡à¡’

§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ®“°º≈°“√«‘‡§√“–ÀåÕ¿‘¡“πæ∫«à“°“√„™â¬“ calci-

tonin ·∫∫æàπ®¡Ÿ°‰¡à¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑—Èß°“√ªÑÕß°—π°√–¥Ÿ° —πÀ≈—ß

À—°·≈–°√–¥Ÿ° –‚æ°À—°

7.2 º≈≈—æ∏å∑“ß‡»√…∞»“ μ√å

æ∫«à“°“√„™â¬“ alendronate ‡æ◊ËÕ°“√ªÑÕß°—π°√–¥Ÿ°À—°¡’§«“¡§ÿâ¡§à“¡“°∑’Ë ÿ¥ √Õß≈ß¡“§◊Õ

¬“ risedronate raloxifene ·≈– calcitonin ™π‘¥æàπ®¡Ÿ° μ“¡≈”¥—∫ °“√„™â¬“ªÑÕß°—π

°√–¥Ÿ°À—°®“°‚√§°√–¥Ÿ°æ√ÿπ„πºŸâªÉ«¬Õ“¬ÿ¡“°¡’§«“¡§ÿâ¡§à“¡“°°«à“°“√„™â¬“„πºŸâªÉ«¬∑’ËÕ“¬ÿ

πâÕ¬ ¬°‡«âπ‡¡◊ËÕºŸâªÉ«¬¡’Õ“¬ÿ¡“°°«à“ 75 ªï¢÷Èπ‰ª

μâπ∑ÿπª√– ‘∑∏‘º≈·≈–μâπ∑ÿπÕ√√∂ª√–‚¬™πå¢Õß¬“∑ÿ°μ—«¡’§à“≈¥≈ßμ“¡Õ“¬ÿ®π°√–∑—ËßÕ“¬ÿ

75 ªï μâπ∑ÿπª√– ‘∑∏‘º≈·≈–μâπ∑ÿπÕ√√∂ª√–‚¬™πå¡’§à“‡æ‘Ë¡¡“°¢÷Èπ ́ ÷ËßÀ¡“¬∂÷ß°“√„™â¬“‡æ◊ËÕ

ªÑÕß°—π°√–¥Ÿ°À—°∑—Èß™π‘¥ª∞¡¿Ÿ¡‘·≈–∑ÿμ‘¬¿Ÿ¡‘∑’ËÕ“¬ÿ¡“°°«à“ 75 ªï ¡’§«“¡§ÿâ¡§à“πâÕ¬≈ß

‡¡◊ËÕæ‘®“√≥“√à«¡°—∫§«“¡æÕ„®∑’Ë®–®à“¬μàÕ 1 ªï™’«‘μ∑’Ë¡’§ÿ≥¿“ææ∫«à“ alendronate ¬—ß§ß‡ªìπ

∑“ß‡≈◊Õ°∑’Ë¡’‚Õ°“ ª√– ∫§«“¡ ”‡√Á®¡“°∑’Ë ÿ¥∑’Ë§«“¡æÕ„®∑’Ë®–®à“¬ 400,000 ∫“∑μàÕ

1 ªï™’«‘μ∑’Ë¡’§ÿ≥¿“æ„π°“√ªÑÕß°—π°√–¥Ÿ°À—°™π‘¥ª∞¡¿Ÿ¡‘ ·≈– 6,500,000 ∫“∑μàÕ 1 ªï™’«‘μ∑’Ë

¡’§ÿ≥¿“æ„π°“√ªÑÕß°—π°√–¥Ÿ°À—°™π‘¥∑ÿμ‘¬¿Ÿ¡‘

°“√»÷°…“μâπ∑ÿπÕ√√∂ª√–‚¬™πå¢Õß°“√§—¥°√Õß‚√§°√–¥Ÿ°æ√ÿπæ∫«à“°“√ª√–‡¡‘π¥â«¬ OST

·≈â«¬◊π¬—πº≈¥â«¬°“√μ√«®¥â«¬‡§√◊ËÕß DEXA æ∫«à“¡’§«“¡§ÿâ¡§à“¡“°°«à“°“√§—¥°√Õß
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¥â«¬‡§√◊ËÕß DEXA Õ¬à“ß‡¥’¬« ·μà‡¡◊ËÕ∑”°“√«‘‡§√“–Àå§«“¡‰«¢Õßº≈≈—æ∏å¥â«¬«‘∏’ PSA

·≈–æ‘®“√≥“√à«¡°—∫§«“¡æÕ„®∑’Ë®–®à“¬μàÕ 1 ªï™’«‘μ∑’Ë¡’§ÿ≥¿“ææ∫«à“ °“√§—¥°√Õß¥â«¬‡§√◊ËÕß

DEXA ¡’‚Õ°“ ‡°‘¥§«“¡§ÿâ¡§à“¡“°°«à“°“√ª√–‡¡‘π¥â«¬ OST ·≈–¬◊π¬—πº≈¥â«¬‡§√◊ËÕß DEXA

≥ §à“§«“¡æÕ„®®à“¬‡¥’¬«°—π

7.3 º≈°√–∑∫¥â“πß∫ª√–¡“≥

À“°¡’°“√°”Àπ¥„Àâ¬“ªÑÕß°—π°√–¥Ÿ°À—°®“°‚√§°√–¥Ÿ°æ√ÿπÕ¬Ÿà„π™ÿ¥ ‘∑∏‘ª√–‚¬™πå¢Õß

ª√–‡∑»‰∑¬ ‡æ◊ËÕ„Àâ‡°‘¥°“√‡¢â“∂÷ß¢Õß¬“ æ∫«à“¿“√–¥â“πß∫ª√–¡“≥®–‡æ‘Ë¡¢÷ÈπÀ“°¡’

°“√π”¬“ alendronate À√◊Õ risedronate ¡“„™â‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°™π‘¥ª∞¡¿Ÿ¡‘ ª√–¡“≥

27,000,000,000 ∫“∑ ·≈– 25,000,000,000 ∫“∑μ“¡≈”¥—∫ μà“ß®“°„π°√≥’°“√„™â¬“

‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°™π‘¥∑ÿμ‘¬¿Ÿ¡‘∑’Ë‡ªìπ¿“√–¥â“πß∫ª√–¡“≥‡æ‘Ë¡®“°‡¥‘¡ª√–¡“≥

500,000,000 ∫“∑·≈– 450,000,000 ∫“∑μ“¡≈”¥—∫ ‡π◊ËÕß®“°Õÿ∫—μ‘°“√≥å°“√‡°‘¥°√–¥Ÿ°

À—°‰¡à¡“° ¥—ßπ—Èπ®”π«π§π∑’Ë®–‰¥â√—∫¬“‡æ◊ËÕªÑÕß°—π°√–¥Ÿ°À—°™π‘¥∑ÿμ‘¬¿Ÿ¡‘®÷ß¡’πâÕ¬
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¿“§ºπ«°∑’Ë 1

°“√«‘‡§√“–ÀåÕ¿‘¡“π ”À√—∫μ—«·ª√¥â“πª√– ‘∑∏‘º≈¢Õß¬“

Fixed effect model for Hasselbladûs data

==================================

13 trials (including two 5-arm-trials),

26 data points,

5 treatment:

1=placebo (baseline)

2=Alendronate treatment

3=Risedronate treatment

4=Raloxifene treatment

5=Calcitonin nasal spray treatment

==================================

model{

#Model for log-odds of osteoporosis treatment, for three types of trial indicated

by b[i]

for(i in 1:26){

r[i] ~ dbin(p[i],n[i])

logit(p[i])<-mu[s[i]]+ d[t[i]] - d[b[i]]

#Deviance residuals for data i

rhat[i] <- p[i] * n[i]

dev[i] <- 2 * (r[i] * (log(r[i])-log(rhat[i]))  +  (n[i]-r[i]) * (log(n[i]-r[i]) - log(n[i]-

rhat[i])))

}

sumdev <- sum(dev[])

#Fixed effect priors

for(j in 1:13) [ mu[j] ~dnorm(0,.0001)]
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#Give priors for log-odds ratios

d[1]<-0

for (k in 2:5) [d[k] ~ dnorm(0,.001) ]

#Absolute log odds on Treatment A based on 12 trials in which it was used

for (i in 1: 26) [mu1[i] <- mu[s[i]]*equals(t[i],1)]

#Calculate treatment effects, T[k], on natural scale

for (k in 1:5) (logit(T[k]) <- sum(mu1[])/12 + d[k])

#Rank the treatment effects (with 1=best) & record the best treatment

for(k in 1:5){ rk[k]<- 6 - rank(T[],k)

best[k]<-equals(rk[k],1)}

#All pairwise log odds ratios and odds ratios

for (c in 1:4){

for (k in (c+1):5){

lor[c,k] <- d[k] - d[c]

log(or[c,k]) <- lor[c,k]

}

}

}

s[] t[] r[] n[] b[]

1 1 22 1005 1

1 2 11 1022 1

2 1 11 406 1

2 3 9 406 1

3 1 15 815 1

3 3 12 812 1
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4 1 46 1821 1

4 3 55 3624 1

5 1 0 48 1

5 4 1 95 1

6 1 9 305 1

6 5 13 940 1

7 1 3 397 1

7 2 1 597 1

8 1 24 2218 1

8 2 19 2214 1

9 1 3 958 1

9 2 2 950 1

10 1 4 162 1

10 2 2 165 1

11 1 3 138 1

11 2 5 563 1

12 1 29 2292 1

12 4 56 4536 1

13 2 1 713 2

13 4 2 699 2

END

#initial 1

list(d=c(NA,0,0,0,0),mu=c(0,0,0,0,0,  0,0,0,0,0,  0,0,0))

#initial 2

list(d=c(NA,0.1,-1,-0.2),mu=c(1,-1,-2,0,0,    -2,1,0,2,2,    1,-1,-2,0,0,   -2,1,0,2,2,   -

2,-0.5,-3,0.5))
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¿“§ºπ«°∑’Ë 2

°“√«‘‡§√“–ÀåÕ¿‘¡“π ”À√—∫μ—«·ª√¥â“πº≈≈—æ∏å∑“ß ÿ¢¿“æ

#Model of Hip fracture
model
{for (i in 1:k)
     {P[i] <- 1/V[i]

U[i] ~ dnorm(delta[i], P[i])
delta[i] ~ dnorm(d, prec)
}
d ~ dnorm(0, 1.0E-5)
OR <- exp(d)

tau~dunif(0,10)
tau.sq<-tau*tau
prec<-1/(tau.sq)
delta[9] <- d
delta[11] ~ dnorm(d, prec)

}
Data
list(k=6)
U[] V[]
0.49 0.1024
0.48 0.1444
0.91 0.0144
0.67 0.0144
0.84 0.0324
0.71 0.0081
END
Initial Values

list(d=0, tau=1, delta=c(0,0,0,0,0,0,NA,NA,NA,NA,1))
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#Model of Post hip fracture
model
{for (i in 1:k)
     {P[i] <- 1/V[i]

U[i] ~ dnorm(delta[i], P[i])
delta[i] ~ dnorm(d, prec)
}
d ~ dnorm(0, 1.0E-5)
OR <- exp(d)

tau~dunif(0,10)

tau.sq<-tau*tau

prec<-1/(tau.sq)

delta[11] <- d

delta[13] ~ dnorm(d, prec)
}
Data
list(k=8)
U[] V[]
0.65 0.2025
0.28 0.1369
0.72 0.0256
0.7 0.1681
0.68 0.0324
0.61 0.0064
0.48 0.00666389
0.79 0.004399209
END
Initial Values

list(d=0, tau=1, delta=c(0,0,0,0,0,0,0,0,NA,NA,NA,NA,1))
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#Model of Vertebral fracture

model

{for (i in 1:k)

     {P[i] <- 1/V[i]

U[i] ~ dnorm(delta[i], P[i])

delta[i] ~ dnorm(d, prec)

}

d ~ dnorm(0, 1.0E-5)

OR <- exp(d)

tau~dunif(0,10)

tau.sq<-tau*tau

prec<-1/(tau.sq)

delta[9] <- d

delta[11] ~ dnorm(d, prec)

}

Data

list(k=6)

U[] V[]

0.74 0.007972

0.84 0.04

0.79 0.0484

0.91 0.01

0.76 0.0196

0.702 0.078961

END

Initial Values

list(d=0, tau=1, delta=c(0,0,0,0,0,0,NA,NA,NA,NA,1))
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#Model of Post vertebral fracture
model
{for (i in 1:k)
     {P[i] <- 1/V[i]

U[i] ~ dnorm(delta[i], P[i])
delta[i] ~ dnorm(d, prec)
}
d ~ dnorm(0, 1.0E-5)
OR <- exp(d)

tau~dunif(0,10)
tau.sq<-tau*tau
prec<-1/(tau.sq)
delta[13] <- d
delta[15] ~ dnorm(d, prec)

}
Data
list(k=10)
U[] V[]
0.84 0.0841
0.43 0.16
0.76 0.0289
0.81 0.1024
0.8 0.0256
0.66 0.0081
0.747 0.053361
0.8 0.003443
0.85 0.001464
0.816 0.051076
END
Initial Values

list(d=0, tau=1, delta=c(0,0,0,0,0,0,0,0,0,0,NA,NA,NA,NA,1))
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·∫∫ Õ∫∂“¡μâπ∑ÿπ„πºŸâªÉ«¬À≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ∑’Ë‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ
™◊ËÕ‚§√ß°“√ ç°“√ª√–‡¡‘πμâπ∑ÿπ-ª√– ‘∑∏‘º≈ ·≈–μâπ∑ÿπ-Õ√√∂ª√–‚¬™πå ¢Õß°“√§—¥°√Õß·≈–°“√
ªÑÕß°—π°“√‡°‘¥°√–¥Ÿ°À—°¥â«¬¬“„πºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπé

ºŸâ —¡¿“…≥å: Õ∏‘∫“¬«—μ∂ÿª√– ß§å¢Õß°“√»÷°…“«‘®—¬·°àºŸâ∂Ÿ° —¡¿“…≥å
™◊ËÕºŸâ —¡¿“…≥å .....................................................
«—π ‡¥◊Õπ ªï (æ.».) ∑’Ë —¡¿“…≥å       /       /
HN ºŸâªÉ«¬ ........................... AN ºŸâªÉ«¬................................................
ºŸâ„Àâ¢âÕ¡Ÿ≈     1. ºŸâªÉ«¬     2. ≠“μ‘ ¡’§«“¡ —¡æ—π∏å°—∫ºŸâªÉ«¬‚¥¬‡ªìπ ................................. ¢ÕßºŸâªÉ«¬

 à«π∑’Ë 1: ¢âÕ¡Ÿ≈∑—Ë«‰ª¢ÕßºŸâªÉ«¬

1. «—π ‡¥◊Õπ ªï ‡°‘¥ (æ.».)       /       /

2. »“ π“ æÿ∑∏ Õ‘ ≈“¡ §√‘ μå Õ◊ËπÊ√–∫ÿ .........................

3.  ∂“π¿“æ ¡√  ‚ ¥ §Ÿà À¬à“ À¡â“¬

4. Õ“™’æÀ≈—°

¢â“√“™°“√ æπ—°ß“π√—∞«‘ “À°‘® æπ—°ß“π∫√‘…—∑‡Õ°™π
§â“¢“¬/‡®â“¢Õß°‘®°“√ ‡°…μ√°√√¡ (∑”π“, ‰√à ,  «π) ·¡à∫â“π
‡°…’¬≥ ºŸâ„™â·√ßß“π/√—∫®â“ß∑—Ë«‰ª ‰¡à‰¥âª√–°Õ∫Õ“™’æ
Õ◊ËπÊ √–∫ÿ .....................................................................

5. √“¬‰¥â®“°Õ“™’æÀ≈—° ........................................ ∫“∑μàÕ‡¥◊Õπ

6. ªí®®ÿ∫—π∑’ËÕ¬ŸàÕ“»—¬¢ÕßºŸâªÉ«¬Õ¬Ÿà∫√‘‡«≥„¥
Õ¬Ÿà„π‡¢μ°√ÿß‡∑æœ À√◊Õ„π‡¢μ‡∑»∫“≈
Õ¬ŸàπÕ°‡¢μ‡∑»∫“≈

7. √–¥—∫°“√»÷°…“ Ÿß ÿ¥
‰¡à‰¥â‡√’¬πÀπ—ß ◊Õ ª√–∂¡»÷°…“ ¡—∏¬¡»÷°…“À√◊Õ‡∑’¬∫‡∑à“
Õπÿª√‘≠≠“/ª√–°“»π’¬∫—μ√ ª√‘≠≠“μ√’À√◊Õ‡∑’¬∫‡∑à“ ª√‘≠≠“‚∑À√◊Õ‡∑’¬∫‡∑à“
Õ◊ËπÊ √–∫ÿ ......................................................................

8. ª√–‡¿∑ºŸâªÉ«¬ ºŸâªÉ«¬πÕ° ºŸâªÉ«¬„π

¿“§ºπ«°∑’Ë 3

μ—«Õ¬à“ß·∫∫ Õ∫∂“¡μâπ∑ÿπ„πºŸâªÉ«¬À≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ∑’Ë‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ
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9.  ‘∑∏‘°“√√—°…“
ª√–°—π ÿ¢¿“æ∂â«πÀπâ“ ª√–°—π —ß§¡ ¢â“√“™°“√
√—∞«‘ “À°‘® ∑À“√ºà“π»÷° ª√–°—π ÿ¢¿“æ∫√‘…—∑‡Õ°™π
ª√–°—π™’«‘μ ™”√–‡Õß Õ◊ËπÊ √–∫ÿ ......................

10. √–¬–‡«≈“π—∫®“°À¡¥ª√–®”‡¥◊Õπ ..............................................ªï ........................................‡¥◊Õπ

11. √–¬–‡«≈“π—∫®“°°“√«‘π‘®©—¬«à“‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ .....................ªï ........................................‡¥◊Õπ

12. ºŸâªÉ«¬¡’ª√–«—μ‘°√–¥Ÿ°À—°À√◊Õ‰¡à À“°¡’√–∫ÿμ”·Àπàß √–¬–‡«≈“μ—Èß·μà°√–¥Ÿ°À—°·≈–
 “‡Àμÿ¢Õß°“√À—°
‰¡à¡’          ¡’ ‚ª√¥√–∫ÿμ”·Àπàß
°√–¥Ÿ° –‚æ° ‡ªìπ®”π«π ......................... §√—Èß ‡ªìπ‡«≈“ ............ ªï ............ ‡¥◊Õπ

 “‡Àμÿ¢Õß°“√À—° ...............................................................
°√–¥Ÿ° —πÀ≈—ß ‡ªìπ®”π«π ........................ §√—Èß ‡ªìπ‡«≈“ ............ ªï ............. ‡¥◊Õπ

 “‡Àμÿ¢Õß°“√À—° ...............................................................
∫√‘‡«≥Õ◊ËπÊ √–∫ÿ ...................... ‡ªìπ®”π«π ........................ §√—Èß ‡ªìπ‡«≈“ ............ ªï ............. ‡¥◊Õπ

 “‡Àμÿ¢Õß°“√À—° ...............................................................

13. πÕ°®“°‚√§°√–¥Ÿ°æ√ÿπ·≈â« ºŸâªÉ«¬¡’‚√§ª√–®”μ—«„¥Õ’°∫â“ß (μÕ∫‰¥â¡“°°«à“ 1 ¢âÕ)
‚√§§«“¡¥—π‚≈À‘μ Ÿß ‚√§‡∫“À«“π ‚√§‰¢¡—π„π‡≈◊Õ¥ Ÿß
‚√§À—«„® ‚√§¡–‡√Áß ‚√§ÀÕ∫À◊¥
‚√§ªÕ¥ ‚√§‡°“μå ‚√§≈¡™—°
Õ◊ËπÊ √–∫ÿ ........................................................................

 à«π∑’Ë 2: ¢âÕ¡Ÿ≈¥â“πμâπ∑ÿπ¢ÕßºŸâªÉ«¬

14. „π™à«ß‡«≈“√–À«à“ß‡¥◊Õπ¡°√“§¡ æ.». 2550 ∂÷ß¡‘∂ÿπ“¬π æ.». 2550 ºŸâªÉ«¬μâÕß¡“√—∫°“√√—°…“
‚√§°√–¥Ÿ°æ√ÿπÀ√◊Õ¿“«–°√–¥Ÿ°À—°∑’Ë‚√ßæ¬“∫“≈π’È‡ªìπ®”π«π ......................... §√—Èß

15. „π°“√¡“√—∫°“√√—°…“‚√§°√–¥Ÿ°æ√ÿπÀ√◊Õ¿“«–°√–¥Ÿ°À—° ºŸâªÉ«¬¡’§à“„™â®à“¬¥â“π∑’Ëæ—°À√◊Õ‰¡à (‰¡à
√«¡°“√§â“ß§◊π∑’Ë‚√ßæ¬“∫“≈)
‰¡à¡’°“√§â“ß§◊πÀ√◊Õ‰¡à‡ ’¬§à“„™â®à“¬
¡’§à“∑’Ëæ—°§‘¥√«¡‡ªìπ®”π«π‡©≈’Ë¬ ................................... ∫“∑μàÕ°“√¡“‚√ßæ¬“∫“≈ 1 §√—Èß

16. §à“„™â®à“¬„π°“√‡¥‘π∑“ß‰ª-°≈—∫¢ÕßºŸâªÉ«¬ √–À«à“ß∑’Ëæ—°·≈–‚√ßæ¬“∫“≈‡æ◊ËÕ¡“√—∫°“√√—°…“‚√§
°√–¥Ÿ°æ√ÿπÀ√◊Õ¿“«–°√–¥Ÿ°À—°‡ªìπ®”π«π‡©≈’Ë¬ ................................ ∫“∑μàÕ°“√¡“‚√ßæ¬“∫“≈ 1 §√—Èß

17. §à“Õ“À“√∑’Ë‡æ‘Ë¡¢÷Èπ„π°“√¡“‚√ßæ¬“∫“≈¢ÕßºŸâªÉ«¬‡æ◊ËÕ¡“√—∫°“√√—°…“‚√§°√–¥Ÿ°æ√ÿπÀ√◊Õ¿“«–
°√–¥Ÿ°À—°‡ªìπ®”π«π‡©≈’Ë¬ ................................ ∫“∑μàÕ°“√¡“‚√ßæ¬“∫“≈ 1 §√—Èß
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18. „π™à«ß‡«≈“√–À«à“ß‡¥◊Õπ¡°√“§¡ æ.». 2550 ∂÷ß¡‘∂ÿπ“¬π æ.». 2550 ºŸâªÉ«¬μâÕß¡’≠“μ‘‡æ◊ËÕæ“¡“
√—∫°“√√—°…“∑’Ë‚√ßæ¬“∫“≈À√◊Õ¥Ÿ·≈√–À«à“ßπÕπ‚√ßæ¬“∫“≈À√◊Õ‰¡à
‰¡à¡’ (¢â“¡‰ª∑”¢âÕ 21)      ¡’ ®”π«π ....................... §π ‚ª√¥√–∫ÿ√“¬≈–‡Õ’¬¥§à“„™â®à“¬

§à“„™â®à“¬
®”π«π (μàÕ°“√¡“‚√ßæ¬“∫“≈ 1 §√—Èß)

§π∑’Ë 1 §π∑’Ë 2 §π∑’Ë 3

§à“∑’Ëæ—°

§à“‡¥‘π∑“ß‰ª-°≈—∫

§à“Õ“À“√(∑’Ë‡æ‘Ë¡¢÷Èπ)

Õ◊ËπÊ √–∫ÿ

.........................................................

19. ®“°¢âÕ 18 À“°ºŸâªÉ«¬¡’≠“μ‘æ“¡“√—∫°“√√—°…“∑’Ë‚√ßæ¬“∫“≈À√◊Õ¥Ÿ·≈√–À«à“ßπÕπ‚√ßæ¬“∫“≈
‚ª√¥√–∫ÿ√“¬≈–‡Õ’¬¥¢Õß§«“¡∂’Ë·≈–√–¬–‡«≈“„π°“√„Àâ§«“¡™à«¬‡À≈◊Õ

§π∑’Ë
§«“¡∂’Ë¢Õß°“√™à«¬‡À≈◊Õ √–¬–‡«≈“μàÕ§√—Èß ‡ªìπ√–¬–‡«≈“μàÕ‡π◊ËÕß

(‡™àπ ∑ÿ°«—π  —ª¥“Àå≈–§√—Èß) (‡™àπ 2 ™—Ë«‚¡ß) π“π‡∑à“„¥ (‡™àπ 1  —ª¥“Àå)

1

2

3

20. ®“°¢âÕ 19 ≠“μ‘∑’Ëæ“ºŸâªÉ«¬¡“√—∫°“√√—°…“∑’Ë‚√ßæ¬“∫“≈À√◊Õ¥Ÿ·≈√–À«à“ßπÕπ‚√ßæ¬“∫“≈
ª√–°Õ∫Õ“™’æÀ√◊Õ‰¡à

§π∑’Ë 1
‰¡à‰¥âª√–°Õ∫Õ“™’æ
ª√–°Õ∫Õ“™’æ‚¥¬¡’√“¬‰¥â‡©≈’Ë¬ ................................................ ∫“∑μàÕ‡¥◊Õπ

§π∑’Ë 2
‰¡à‰¥âª√–°Õ∫Õ“™’æ
ª√–°Õ∫Õ“™’æ‚¥¬¡’√“¬‰¥â‡©≈’Ë¬ ................................................ ∫“∑μàÕ‡¥◊Õπ

§π∑’Ë 3
‰¡à‰¥âª√–°Õ∫Õ“™’æ
ª√–°Õ∫Õ“™’æ‚¥¬¡’√“¬‰¥â‡©≈’Ë¬ ................................................ ∫“∑μàÕ‡¥◊Õπ
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21. „π™à«ß‡«≈“√–À«à“ß‡¥◊Õπ¡°√“§¡ æ.». 2550 ∂÷ß¡‘∂ÿπ“¬π æ.». 2550 πÕ°‡Àπ◊Õ®“°ºŸâªÉ«¬¡“√—∫
°“√√—°…“‚√§°√–¥Ÿ°æ√ÿπÀ√◊Õ¿“«–°√–¥Ÿ°À—°∑’Ë‚√ßæ¬“∫“≈π’È·≈â« ‰¥â‰ª√—∫°“√√—°…“ ªÑÕß°—πÀ√◊Õ
øóôπøŸ ¡√√∂¿“æ®“° ∂“π∑’ËÕ◊Ëπ∑’ËÀ√◊Õ‰¡à
‰¡à      „™à ‚ª√¥√–∫ÿ√“¬≈–‡Õ’¬¥

 ∂“π∑’Ë ®”π«π§√—Èß ®”π«π‡ß‘π‡©≈’Ë¬∑’Ë®à“¬μàÕ§√—Èß

‚√ßæ¬“∫“≈Õ◊ËπÊ

√–∫ÿ ............................................

§≈‘π‘°

 ∂“π’Õπ“¡—¬

»Ÿπ¬å°“¬¿“æ∫”∫—¥

»Ÿπ¬å„Àâ§”ª√÷°…“

 ∂“πæ—°øóôπ

·æ∑¬åæ◊Èπ∫â“π

Õ◊ËπÊ √–∫ÿ ...........................................

22. „π™à«ß‡«≈“√–À«à“ß‡¥◊Õπ¡°√“§¡ æ.». 2550 ∂÷ß¡‘∂ÿπ“¬π æ.». 2550 ºŸâªÉ«¬‰¥ấ ◊ÈÕ¬“À√◊Õº≈‘μ¿—≥±å
‡ √‘¡Õ“À“√„π°“√√—°…“ ªÑÕß°—πÀ√◊Õ∫√√‡∑“Õ“°“√∑’Ë‡°‘¥®“°°√–¥Ÿ°æ√ÿπÀ√◊Õ°√–¥Ÿ°À—°‡ÕßÀ√◊Õ‰¡à
‰¡à          „™à ‚ª√¥√–∫ÿ√“¬≈–‡Õ’¬¥

√“¬°“√ ™◊ËÕÀ√◊Õ™π‘¥¢Õß¬“À√◊Õ √–¬–‡«≈“∑’Ë„™â √“§“
º≈‘μ¿—≥±å‡ √‘¡Õ“À“√

1

2

3

4

5

6
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23. μ—Èß·μàºŸâªÉ«¬‡°‘¥¿“«–°√–¥Ÿ°À—° ºŸâªÉ«¬À√◊Õ≠“μ‘®—¥À“ ‘ËßμàÕ‰ªπ’ÈÀ√◊Õ‰¡à ‚ª√¥√–∫ÿ√“¬≈–‡Õ’¬¥

√“¬°“√ ®”π«π‡ß‘π

Õÿª°√≥å∑“ß°“√·æ∑¬å ‡™àπ √∂‡¢Áπ ‰¡â‡∑â“ ‰¡â§È”¬—π

ºŸâ¥Ÿ·≈ºŸâªÉ«¬ (√–∫ÿÕ—μ√“®â“ßμàÕ‡¥◊Õπ)

ºŸâ¥Ÿ·≈∑”ß“π∫â“πÀ√◊Õ§π√—∫„™â (√–∫ÿÕ—μ√“®â“ßμàÕ‡¥◊Õπ)

ºŸâ¥Ÿ·≈∫ÿμ√À√◊Õ∫ÿæ°“√’¢ÕßºŸâªÉ«¬‡π◊ËÕß®“°°“√‡®Á∫ªÉ«¬¢ÕßºŸâªÉ«¬

∑”„Àâ‰¡à “¡“√∂∑”‡Õß‰¥â (√–∫ÿÕ—μ√“®â“ßμàÕ‡¥◊Õπ)

ª√—∫ª√ÿß∑’ËÕ¬ŸàÕ“»—¬ ‡™àπ °“√μàÕ‡μ‘¡√“«‡¥‘π ∑“ß≈“¥

°“√ª√—∫ª√ÿßÀâÕßπÕπÀ√◊ÕÀâÕßπÈ” ‡ªìπμâπ

Õ◊ËπÊ √–∫ÿ ............................................................................................

24. „π™à«ß‡«≈“√–À«à“ß‡¥◊Õπ¡°√“§¡ æ.». 2550 ∂÷ß¡‘∂ÿπ“¬π æ.». 2550 ºŸâªÉ«¬μâÕßÕ“»—¬≠“μ‘„π°“√
∑”°‘®°√√¡°“√¥Ÿ·≈Õ¬à“ß‰¡à‡ªìπ∑“ß°“√À√◊Õ‰¡à (ºŸâ —¡¿“…≥åÕ∏‘∫“¬§«“¡À¡“¬¢Õß°‘®°√√¡°“√¥Ÿ·≈
Õ¬à“ß‰¡à‡ªìπ∑“ß°“√)
‰¡à (¢â“¡‰ª∑”¢âÕ 27)       „™à ‚ª√¥√–∫ÿ√“¬≈–‡Õ’¬¥

§π∑’Ë
§«“¡∂’Ë¢Õß°“√™à«¬‡À≈◊Õ √–¬–‡«≈“μàÕ§√—Èß ‡ªìπ√–¬–‡«≈“μàÕ‡π◊ËÕß

(‡™àπ ∑ÿ°«—π  —ª¥“Àå≈–§√—Èß) (‡™àπ 2 ™—Ë«‚¡ß) π“π‡∑à“„¥ (‡™àπ 1  —ª¥“Àå)

1

2

3

25. ®“°¢âÕ 24 À“°ºŸâªÉ«¬μâÕßÕ“»—¬≠“μ‘„π°“√∑”°‘®°√√¡°“√¥Ÿ·≈Õ¬à“ß‰¡à‡ªìπ∑“ß°“√ ≠“μ‘¢Õß
ºŸâªÉ«¬ª√–°Õ∫Õ“™’æÀ√◊Õ‰¡à

§π∑’Ë 1
‰¡à‰¥âª√–°Õ∫Õ“™’æ
ª√–°Õ∫Õ“™’æ‚¥¬¡’√“¬‰¥â‡©≈’Ë¬ ................................................ ∫“∑μàÕ‡¥◊Õπ

§π∑’Ë 2
‰¡à‰¥âª√–°Õ∫Õ“™’æ
ª√–°Õ∫Õ“™’æ‚¥¬¡’√“¬‰¥â‡©≈’Ë¬ ................................................ ∫“∑μàÕ‡¥◊Õπ

§π∑’Ë 3
‰¡à‰¥âª√–°Õ∫Õ“™’æ
ª√–°Õ∫Õ“™’æ‚¥¬¡’√“¬‰¥â‡©≈’Ë¬ ................................................ ∫“∑μàÕ‡¥◊Õπ
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26. ®“°¢âÕ 25 ≠“μ‘¢ÕßºŸâªÉ«¬æ—°Õ¬Ÿà∫â“π‡¥’¬«°—∫ºŸâªÉ«¬À√◊Õ‰¡à
„™à
‰¡à ·≈–μâÕß‡ ’¬§à“„™â®à“¬„π°“√‡¥‘π∑“ß‡ªìπ®”π«π‡©≈’Ë¬.......................∫“∑μàÕ°“√¡“∫â“πºŸâªÉ«¬ 1 §√—Èß

27. °àÕπ°“√¡“‚√ßæ¬“∫“≈„π§√—Èßπ’È ºŸâªÉ«¬¡’ß“π∑”À√◊Õ‰¡à   ¡’          ‰¡à¡’
∂â“¡’ ß“πª√–®” ß“π™—Ë«§√“«  √“¬‰¥â ............................. ∫“∑μàÕ‡¥◊Õπ
∂â“‰¡à¡’ ‡°…’¬≥Õ“¬ÿ ·¡à∫â“π «à“ßß“π Õ¬Ÿà√–À«à“ß≈“√—°…“μ—«

Õ◊ËπÊ√–∫ÿ..................................

28. À≈—ßºŸâªÉ«¬ÕÕ°®“°‚√ßæ¬“∫“≈ºŸâªÉ«¬®– “¡“√∂°≈—∫‰ª∑”ß“πÀ“√“¬‰¥âÀ√◊Õ‰¡à     ‰¥â    ‰¡à‰¥â
∂â“‰¥â

‚ª√¥√–∫ÿ«—π ‡¥◊Õπ ªï (æ.».) ∑’Ë°≈—∫‰ª∑”ß“πÀ√◊ÕÀ“√“¬‰¥â «—π∑’Ë      /       /

‡ªìπß“π‡¥‘¡‡À¡◊Õπ°àÕπ∑’ËºŸâªÉ«¬≈“À¬ÿ¥„π°“√ªÉ«¬§√—Èßπ’ÈÀ√◊Õ‰¡à      „™à       ‰¡à„™à (ß“π„À¡à)
À“°‡≈◊Õ°ß“π„À¡à‡ªìπß“πª√–‡¿∑„¥      ß“πª√–®”      ß“π™—Ë«§√“«
√“¬‰¥â®“°Õ“™’æ„À¡à‡©≈’Ë¬ .......................................................... ∫“∑μàÕ‡¥◊Õπ

29. „π™à«ß‡«≈“√–À«à“ß‡¥◊Õπ¡°√“§¡ æ.». 2550 ∂÷ß¡‘∂ÿπ“¬π æ.». 2550 À“°ºŸâªÉ«¬μâÕßÀ¬ÿ¥ß“π
À≈—ß‡¢â“‚√ßæ¬“∫“≈‡π◊ËÕß®“°‚√§°√–¥Ÿ°æ√ÿπÀ√◊Õ¿“«–°√–¥Ÿ°À—° ‚ª√¥√–∫ÿ«—π∑’Ë‡√‘Ë¡À¬ÿ¥ß“π ·≈–«—π∑’Ë
°≈—∫‰ª∑”ß“π √«¡∑—Èß‡Àμÿº≈¢Õß°“√À¬ÿ¥ß“π

«—π ‡¥◊Õπ ªï∑’Ë «—π ‡¥◊Õπ ªï∑’Ë ®”π«π  “‡Àμÿ¢Õß°“√À¬ÿ¥ß“π
‡√‘Ë¡À¬ÿ¥ß“π °≈—∫‡¢â“∑”ß“π «—πÀ¬ÿ¥ß“π

30. „πªí®®ÿ∫—πºŸâªÉ«¬‰¥â√—∫‡ß‘π™à«¬‡À≈◊Õ ®“°°“√‡®Á∫ªÉ«¬§√—Èßπ’È À√◊Õ‰¡à
‰¡à‰¥â
‰¥â ‚ª√¥√–∫ÿ·À≈àß∑’Ë¡“ .....................................................................
®”π«π ....................................................................................∫“∑μàÕ‡¥◊Õπ

¢âÕ§‘¥‡ÀÁπ:
............................................................................................................................................................................................
............................................................................................................................................................................................
............................................................................................................................................................................................
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