
π‘æπ∏åμâπ©∫—∫

μâπ∑ÿπ-ª√– ‘∑∏‘º≈¢Õß Alendronate (¬“ “¡—≠) ·≈–
Risedronate (¬“μâπ·∫∫)  ”À√—∫°“√ªÑÕß°—π·∫∫ª∞¡
¿Ÿ¡‘¢Õß°√–¥Ÿ°À—°„πÀ≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ∑’Ë¡’ªí®®—¬‡ ’Ë¬ß

∏ππ√√®å  √—μπ‚™μ‘æ“π‘™* Õ√Õπß§å  «≈’¢®√‡≈‘»*

 ÿ√»—°¥‘Ï  ‰™¬ ß§å†  ÿ√—™¥“  °Õß»√’*
¿“≥ÿ¡“»  ¿Ÿ¡“»* ∫—≠≠—μ‘   ‘∑∏‘∏—≠°‘®‡

*Àπà«¬«‘®—¬‡¿ —™°√√¡§≈‘π‘° §≥–‡¿ —™»“ μ√å ¡À“«‘∑¬“≈—¬¡À“ “√§“¡
†Àπà«¬«‘®—¬‡¿ —™»“ μ√å —ß§¡ §≥–‡¿ —™»“ μ√å ¡À“«‘∑¬“≈—¬¡À“ “√§“¡
‡°≈ÿà¡ß“π‡¿ —™°√√¡ ‚√ßæ¬“∫“≈¢Õπ·°àπ
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∫∑§—¥¬àÕ °“√»÷°…“π’È«‘‡§√“–Àåμâπ∑ÿπ-ª√– ‘∑∏‘º≈¢Õß Alendronate (∑’Ë‡ªìπ¬“™◊ËÕ “¡—≠) ·≈– Risedronate (∑’Ë‡ªìπ¬“μâπ·∫∫)

„π°“√ªÑÕß°—π·∫∫ª∞¡¿Ÿ¡‘¢Õß°“√‡°‘¥°√–¥Ÿ°À—°„πÀ≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ∑’Ë¡’ªí®®—¬‡ ’Ë¬ß ‰¥â·°à ¢âÕÕ—°‡ ∫√ŸÀå¡“μÕ¬¥å,

„™â Glucocorticoids, ¡’ª√–«—μ‘∫‘¥“/¡“√¥“°√–¥Ÿ° –‚æ°À—°, ¥◊Ë¡ ÿ√“·≈– Ÿ∫∫ÿÀ√’Ë „π 8 °≈ÿà¡Õ“¬ÿ (45, 50, 55, 60, 65, 70,

75 ·≈– 80 ªï¢÷Èπ‰ª) „π¡ÿ¡¡Õß¢ÕßºŸâ„Àâ∫√‘°“√ ÿ¢¿“æ ‚¥¬„™âμ—«·∫∫¡“√å§Õø´÷Ëßª√–°Õ∫¥â«¬ 9  ∂“π– ÿ¢¿“æ „π

°√Õ∫√–¬–‡«≈“ 10 ªï °”Àπ¥√–¬–‡«≈“°“√„Àâ¬“ 5 ªï §«“¡√à«¡¡◊Õ„π°“√„™â¬“√âÕ¬≈– 50 ·≈–ª√– ‘∑∏‘º≈¿“¬À≈—ß

À¬ÿ¥¬“≈¥≈ß·∫∫‡ âπμ√ß ¢âÕ¡Ÿ≈æ◊Èπ∞“π¢Õß§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥°√–¥Ÿ°À—°·≈–°“√‡ ’¬™’«‘μ„™â¢âÕ¡Ÿ≈∑“ß√–∫“¥«‘∑¬“

¢âÕ¡Ÿ≈ª√– ‘∑∏‘º≈∑“ß§≈‘π‘° μâπ∑ÿπ·≈–Õ√√∂ª√–‚¬™πå‰¥â®“°°“√∑∫∑«π«√√≥°√√¡ ·≈–ª√—∫‡æ‘Ë¡§«“¡‡ ’Ë¬ß¢Õß°“√

‡°‘¥°√–¥Ÿ°À—°°√≥’¡’ªí®®—¬‡ ’Ë¬ß¥â«¬§à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å√–À«à“ß°“√¡’·≈–‰¡à¡’ªí®®—¬‡ ’Ë¬ß ‚¥¬§”π«≥®“°μ—«·∫∫ FRAX®

¿“¬„μâ‡ß◊ËÕπ‰¢§à“§–·ππ t ¢Õß¡«≈°√–¥Ÿ°‡ªìπ -2.5 ‡∑à“¢Õß à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π ·≈–¡’¥—™π’¡«≈°“¬ 24 °°./¡.2 æ∫

«à“  ”À√—∫À≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ∑—Ë«‰ª Õ—μ√“ à«πμâπ∑ÿπμàÕª√– ‘∑∏‘º≈ à«π‡æ‘Ë¡ (Incremental cost-effectiveness ra-

tio, ICER) ¢Õß°“√„™â Alendronate ·≈– Risedronate ¡’§à“ 801,353 - 7,012,743 ∫“∑ ·≈– 1,727,0238- 13,967,461

∫“∑μàÕªï ÿ¢¿“«– (quality-adjusted life year, QALY) μ“¡≈”¥—∫ ÷́Ëß Ÿß°«à“ 3 ‡∑à“¢Õßº≈‘μ¿—≥±å¡«≈√«¡„πª√–‡∑»

μàÕÀ—«ª√–™“°√ (per capita gross domestic product, GDP) °“√„™â Alendronate ®–¡’§«“¡§ÿâ¡§à“„πÀ≠‘ßÕ“¬ÿ 75 ªï¢÷Èπ

‰ª´÷Ëß¡’ª√–«—μ‘∫‘¥“/¡“√¥“°√–¥Ÿ° –‚æ°À—° (ICER, 202,089 ∫“∑μàÕªï ÿ¢¿“«–) À√◊Õ¡’°“√„™â Glucocorticoids (ICER,

473,821 ∫“∑μàÕªï ÿ¢¿“«–) °“√„™â Risedronate ®–¡’§«“¡§ÿâ¡§à“∑’Ë√–¥—∫ 3 ‡∑à“¢Õß GDP  ”À√—∫À≠‘ßÕ“¬ÿ 80 ªï¢÷Èπ‰ª

´÷Ëß¡’ª√–«—μ‘∫‘¥“/¡“√¥“°√–¥Ÿ° –‚æ°À—° (ICER, 399,114 ∫“∑μàÕªï ÿ¢¿“«–)

§” ”§—≠: °√–¥Ÿ°æ√ÿπ, °√–¥Ÿ°À—°, μâπ∑ÿπ-ª√– ‘∑∏‘º≈, ªí®®—¬‡ ’Ë¬ß, ¬“ bisphosphonates, À≠‘ß«—¬À¡¥ª√–®”

‡¥◊Õπ

Abstract Cost-Effectiveness of generic Alendronate and brand Risedronate for Primary Prevention of Frac-
tures in Postmenopausal Women with Clinical Risk Factors
Thananan Rattanachotphanit*, On-anong Waleekhachonloet*, Surasak Chaiyasong†, Suratchada
Kongsri*, Panumart Phumart*, Bunyat Sitthithanyakit‡

*Clinical Pharmacy Research Unit, Faculty of Pharmacy, Mahasarakham University, †Social Pharmacy Research
Unit, Faculty of Pharmacy, Mahasarakham University, ‡Department of Pharmacy, Khon Kaen Hospital

This study analyzed the cost effectiveness of Alendronate (generic product) and Risedronate (origi-
nal product) for the primary prevention of fractures in postmenopausal women with clinical risk factors,

«“√ “√«‘®—¬√–∫∫ “∏“√≥ ÿ¢
ªï∑’Ë 7 ©∫—∫∑’Ë 1 ¡§.-¡’§. 2556 ∂“∫—π«‘®—¬√–∫∫ “∏“√≥ ÿ¢
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¿Ÿ¡‘À≈—ß·≈–‡Àμÿº≈

√§°√–¥Ÿ°æ√ÿπ (osteoporosis) ‡ªìπ¿“«–∑’Ë§«“¡Àπ“

·πàπ¢Õß¡«≈°√–¥Ÿ°μË”√à«¡°—∫°“√‡ ◊ËÕ¡¢Õß‚§√ß √â“ß

√–¥—∫®ÿ≈¿“§¢Õß°√–¥Ÿ° ‡ªìπº≈„Àâ°√–¥Ÿ°¡’§«“¡‡ª√“–∫“ß

‡ ’Ë¬ßμàÕ°“√À—°‰¥âßà“¬‚¥¬‡©æ“–°√–¥Ÿ° –‚æ° °√–¥Ÿ° —π

À≈—ß·≈–°√–¥Ÿ°¢âÕ¡◊Õ(1-4) Õß§å°“√Õπ“¡—¬‚≈°·≈–¡Ÿ≈π‘∏‘‚√§

°√–¥Ÿ°æ√ÿπ·Ààßª√–‡∑»‰∑¬ªï æ.». 2553 √–∫ÿ°“√«‘π‘®©—¬

‚√§°√–¥Ÿ°æ√ÿπ¥â«¬‡§√◊ËÕß dual energy X-ray absorp-

tiometry (axial DXA) «à“À“°§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π¢Õß

§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ° (bone mineral density, BMD

t-score) ∑’Ë°√–¥Ÿ° —πÀ≈—ßÀ√◊Õ°√–¥Ÿ° –‚æ°πâÕ¬°«à“À√◊Õ‡∑à“°—∫

-2.5 ®—¥«à“‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ

πÕ°®“°¿“«–«—¬À¡¥ª√–®”‡¥◊Õπ·≈â« ¬—ß¡’ªí®®—¬‡ ’Ë¬ß

∑’Ë ”§—≠Õ◊ËπÊ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥°√–¥Ÿ°æ√ÿπ·≈–‡æ‘Ë¡§«“¡

‡ ’Ë¬ßμàÕ°“√‡°‘¥°√–¥Ÿ°À—° ‰¥â·°à °“√¡’ª√–«—μ‘‡§¬°√–¥Ÿ°À—°

‡¡◊ËÕÕ“¬ÿ 40 ªï¢÷Èπ‰ª ª√–«—μ‘°“√√—∫ª√–∑“π¬“°≈ÿà¡ glucocor-

ticoids (prednisolone ¢π“¥ 5 ¡‘≈≈‘°√—¡μàÕ«—π¢÷Èπ‰ª ‡ªìπ

√–¬–‡«≈“μàÕ‡π◊ËÕßμ—Èß·μà 3 ‡¥◊Õπ) ∫‘¥“/¡“√¥“¡’ª√–«—μ‘

°√–¥Ÿ° –‚æ°À—° ¥◊Ë¡‡§√◊ËÕß¥◊Ë¡·Õ≈°ÕŒÕ≈å (¡“°°«à“À√◊Õ‡∑à“°—∫

3 drinks μàÕ«—π)  Ÿ∫∫ÿÀ√’Ë ¥—™π’¡«≈°“¬(body mass index,

BMI)μË” ·≈–¡’‚√§¢âÕÕ—°‡ ∫√ŸÀå¡“μÕ¬¥å ‡ªìπμâπ ´÷ËßÀ≈“¬

ª√–‡∑»‰¥â„™â‡ªìπ·π«∑“ß„π°“√§—¥°√Õß§«“¡‡ ’Ë¬ß √«¡∂÷ß

°“√æ—≤π“‡§√◊ËÕß¡◊Õ∑”π“¬§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥°√–¥Ÿ°À—°„π

Õπ“§μ ‡™àπ FRAX® algorithm, Canadian Association

of Radiologist and Osteoporosis Canada (CAROC),

Osteoporosis Self-assessment Tool (OST), Osteoporo-

sis Index of Risk (OSIRIS), ·≈– Simple Calculated

Osteoporosis Risk Estimation (SCORE)

FRAX® algorithm ‡ªìπ‡§√◊ËÕß¡◊Õ∑’ËÕß§å°“√Õπ“¡—¬

‚≈°(5) ·π–π”„Àâ„™â‡æ◊ËÕ§—¥°√Õß§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥°√–¥Ÿ°

À—°„π 10 ªï¢â“ßÀπâ“ (10 year risk of fracture) ‡π◊ËÕß®“°

 “¡“√∂∑”π“¬§«“¡‡ ’Ë¬ß‡©æ“–∫ÿ§§≈‰¥â ‚¥¬Õ“»—¬¢âÕ¡Ÿ≈

‡™◊ÈÕ™“μ‘ Õ“¬ÿ ‡æ»  à«π Ÿß πÈ”Àπ—° §à“ BMD T-score ·≈–

°“√¡’ªí®®—¬‡ ’Ë¬ß ”§—≠∑“ß§≈‘π‘° (clinical risk factors) ‰¥â·°à

ª√–«—μ‘°“√¡’°√–¥Ÿ°À—° ∫‘¥“/¡“√¥“¡’ª√–«—μ‘ –‚æ°À—°

ª√–«—μ‘°“√ Ÿ∫∫ÿÀ√’Ë °“√√—∫ª√–∑“π¬“°≈ÿà¡ glucocorticoids

¡’‚√§¢âÕÕ—°‡ ∫√ŸÀå¡“μÕ¬¥å ¡’¿“«–°√–¥Ÿ°æ√ÿπ™π‘¥ second-

ary osteoporosis ¥◊Ë¡‡§√◊ËÕß¥◊Ë¡·Õ≈°ÕŒÕ≈å¡“°°«à“À√◊Õ‡∑à“°—∫

‚

including rheumatoid arthritis, long-term use of oral glucocorticoids, a parental history of hip fracture,
high alcohol consumption and current cigarette smoking. A Markov model with nine health states was
applied to estimate total costs and effectiveness for eight age-groups (45, 50, 55, 60, 65, 70, 75 and 80 years
and above) under the healthcare provider perspective. The model used a 10-year time horizon and as-
sumed the 5-year duration of medication with a linear efficacy reduction after stopping the medication,
and 50% medication adherence. Epidemiological data on natural history of disease, clinical efficacy, cost
and utility data were obtained from literature review. An increased risk of fractures in patients with the
risk factors was adjusted according to the relative risks, which were estimated using the FRAX® model
under the conditions of the bone mass density (BMD) t-score of -2.5SD and body mass index of 24 kg/m2.
The results showed that incremental cost-effectiveness ratio (ICER) of Alendronate and Risedronate for
the primary prevention of fractures in the postmenopausal women who had no clinical risk factors was
equal to 801,353-7,012,743 and 1,727,023-13,967,461 Baht/quality-adjusted life year (QALY), respectively.
The ICER was higher than three times of gross domestic product (GDP) per capita. When clinical risk
factors were considered, the use of Alendronate was cost-effective for women who were 75 years or above
and had the parental history of hip fracture (ICER, 202,089 Baht/QALY) or had the long-term glucocorti-
coid use (ICER, 473,821 Baht/QALY). Risedronate was cost-effective for women who were 80 years or
above and had the parental history of hip fracture (ICER, 399,114 Baht/QALY).

Keywords: Bisphosphonates, Cost-effectiveness, Clinical risk factors, Fractures, Osteoporosis, Postmeno-
pausal women
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3 drinks μàÕ«—π Õ¬à“ß‰√°Áμ“¡ §«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥°√–¥Ÿ°

À—°„π√–¬–‡«≈“ 10 ªï ∑’Ë§”π«≥‰¥â®“° FRAX® algorithm

· ¥ßº≈‡©æ“– major osteoporotic fracture (hip, clini-

cal spine, forearm, proximal humerus) ·≈– hip frac-

ture ‡∑à“π—Èπ √«¡∂÷ß‡™◊ÈÕ™“μ‘∑’Ë¡’„Àâ‡≈◊Õ°‰¡à§√Õ∫§≈ÿ¡ ”À√—∫

§π‰∑¬

¡’À≈“¬°“√»÷°…“„πμà“ßª√–‡∑»∑’Ëª√–‡¡‘π§«“¡§ÿâ¡§à“

¢Õß¬“ Alendronate ·≈– Risedronate „π°“√ªÑÕß°—π·∫∫

ª∞¡¿Ÿ¡‘·≈–∑ÿμ‘¬¿Ÿ¡‘‡æ◊ËÕ≈¥§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥°√–¥Ÿ°À—°

„πÀ≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ(6-10) ·≈–¡’°“√»÷°…“∑’Ëπ” FRAX®

algorithm ¡“„™â„π°“√§”π«≥§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥°√–¥Ÿ°

À—°(11,12)  ”À√—∫ª√–‡∑»‰∑¬ ¡’√“¬ß“πº≈°“√ª√–‡¡‘πμâπ∑ÿπ-

ª√– ‘∑∏‘º≈¢Õß¬“¥—ß°≈à“«„πÀ≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ‚¥¬

°”Àπ¥„Àâ„™â¬“μ≈Õ¥™’«‘μ(13) ·μà¬—ß‰¡à‡§¬¡’°“√»÷°…“„π°√≥’

∑’Ë¡’ªí®®—¬‡ ’Ë¬ß¢Õß°“√‡°‘¥°√–¥Ÿ°À—°√à«¡¥â«¬ °“√»÷°…“π’È

®÷ß«‘‡§√“–Àåμâπ∑ÿπ-ª√– ‘∑∏‘º≈¢Õß Alendronate ·≈–

Risedronate „π¡ÿ¡¡Õß¢ÕßºŸâ„Àâ∫√‘°“√ ÿ¢¿“æ  ”À√—∫

ªÑÕß°—π°√–¥Ÿ°À—°·∫∫ª∞¡¿Ÿ¡‘„πÀ≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ∑’Ë¡’

ªí®®—¬‡ ’Ë¬ß ‚¥¬„™â FRAX® algorithm „π°“√§”π«≥À“§à“

§«“¡‡ ’Ë¬ß —¡æ—∑∏åμàÕ°“√‡°‘¥°√–¥Ÿ°À—°‡¡◊ËÕ‡∑’¬∫√–À«à“ß¡’

°—∫‰¡à¡’ªí®®—¬‡ ’Ë¬ß·μà≈–ªí®®—¬„π·μà≈–°≈ÿà¡Õ“¬ÿ ‡æ◊ËÕπ”¡“

ª√—∫‡æ‘Ë¡§à“§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥°√–¥Ÿ°À—°μàÕ‰ª

√–‡∫’¬∫«‘∏’°“√»÷°…“

¬“∑’Ë»÷°…“ ‰¥â·°à Alendronate ∑’Ë‡ªìπ¬“™◊ËÕ “¡—≠ ¢π“¥

70 ¡‘≈≈‘°√—¡ ·≈– Risedronate ∑’Ë‡ªìπ¬“μâπ·∫∫ ¢π“¥ 35

¡‘≈≈‘°√—¡ μ—«‡ª√’¬∫‡∑’¬∫ §◊Õ °“√√—°…“μ“¡ª°μ‘´÷Ëßª√–°Õ∫

¥â«¬·§≈‡´’¬¡ 1.2 °√—¡/«—π ·≈–«‘μ“¡‘π¥’ 400 Àπà«¬/«—π

 ”À√—∫ªÑÕß°—π°√–¥Ÿ°À—°·∫∫ª∞¡¿Ÿ¡‘ (primary prevention)

´÷ËßÀ¡“¬∂÷ß °“√„™â‡ªìπ§√—Èß·√°„πºŸâ∑’Ë‰¡à‡§¬°√–¥Ÿ°À—°¡“°àÕπ

À√◊ÕÀ“°‡°‘¥°√–¥Ÿ°À—°°Á„Àâ¬“√—°…“Õ“°“√μàÕ‰ª ‚¥¬¡’°≈ÿà¡

‡ªÑ“À¡“¬ §◊Õ À≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ∑—Ë«‰ª ·≈–À≠‘ß∑’Ë¡’

ªí®®—¬‡ ’Ë¬ß ‰¥â·°à ¢âÕÕ—°‡ ∫√ŸÀå¡“μÕ¬¥å, „™â¬“ Glucocorti-

coids, ∫‘¥“/¡“√¥“¡’ª√–«—μ‘°√–¥Ÿ° –‚æ°À—°, ¥◊Ë¡ ÿ√“ ·≈–

 Ÿ∫∫ÿÀ√’Ë ∑”°“√»÷°…“„πª√–™“°√ 8 °≈ÿà¡™à«ßÕ“¬ÿ ‰¥â·°à 45,

50, 55, 60, 65, 70, 75 ·≈– 80 ªï¢÷Èπ‰ª

¢âÕ¡Ÿ≈æ◊Èπ∞“π¢Õß§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥°√–¥Ÿ°À—°·≈–

°“√‡ ’¬™’«‘μ„™â¢âÕ¡Ÿ≈∑“ß√–∫“¥«‘∑¬“ ª√– ‘∑∏‘º≈∑“ß§≈‘π‘°

μâπ∑ÿπ ·≈–Õ√√∂ª√–‚¬™πå‰¥â®“°°“√∑∫∑«π«√√≥°√√¡

°“√®”≈Õß°“√¥”‡π‘π¿“«–°√–¥Ÿ°À—°„™âμ—«·∫∫¡“√å§Õø

(Markov model) ́ ÷Ëß„π·μà≈–√Õ∫√–¬–‡«≈“ 1 ªï ª√–°Õ∫¥â«¬

9  ∂“π– ÿ¢¿“æ ‰¥â·°à ª°μ‘¥’ (Well) °√–¥Ÿ°¢âÕ¡◊ÕÀ—° (Wrist

fracture) °√–¥Ÿ° —πÀ≈—ßÀ—°§√—Èß·√° (1' Vertebral fracture)

°√–¥Ÿ° –‚æ°À—°§√—Èß·√° (1' Hip fracture) ¿“¬À≈—ß

°√–¥Ÿ° —πÀ≈—ßÀ—° (Post vertebral fracture) ¿“¬À≈—ß

°√–¥Ÿ° –‚æ°À—° (Post hip fracture) °√–¥Ÿ° —πÀ≈—ßÀ—°´È”

(2' Vertebral fracture) °√–¥Ÿ° –‚æ°À—°´È” (2' Hip frac-

ture) ·≈–°“√‡ ’¬™’«‘μ (Death) ∑—Èßπ’È‰¡à‰¥â°”Àπ¥ ∂“π–¿“¬

À≈—ß°√–¥Ÿ°¢âÕ¡◊ÕÀ—° ‡π◊ËÕß®“°‡ªìπ¿“«–∑’Ë‰¡à§àÕ¬√ÿπ·√ß·≈–

 “¡“√∂°≈—∫ Ÿà ∂“π–ª°μ‘‰¥â‡Õß √“¬≈–‡Õ’¬¥¥—ß√Ÿª∑’Ë 1 ‚¥¬

°“√‡ª≈’Ë¬π ∂“π– ÿ¢¿“æ„π·μà≈–√Õ∫· ¥ß¥â«¬≈Ÿ°»√ ‡™àπ

 ∂“π– ÿ¢¿“æ¥’‰ª¬—ß°√–¥Ÿ°¢âÕ¡◊ÕÀ—° °√–¥Ÿ° —πÀ≈—ßÀ—°§√—Èß

·√° °√–¥Ÿ° –‚æ°À—°§√—Èß·√° À√◊Õ°“√‡ ’¬™’«‘μ ≈Ÿ°»√ Õß

∑“ßÀ¡“¬∂÷ß¡’°“√‰ª°≈—∫√–À«à“ß Õß ∂“π– ‡™àπ °√–¥Ÿ°¢âÕ

¡◊ÕÀ—° “¡“√∂°≈—∫‰ª Ÿà ∂“π–ª°μ‘‰¥â

Õ—μ√“ à«π√–À«à“ßμâπ∑ÿπ·≈–ª√– ‘∑∏‘º≈ à«π‡æ‘Ë¡ (incre-

mental cost-effectiveness ratio, ICER) ¡’Àπà«¬‡ªìπ

∫“∑μàÕªï ÿ¢¿“«– (quality-adjusted life year, QALY) „™â

 Ÿμ√¥â“π≈à“ß ‚¥¬ª√—∫≈¥§à“¢Õßμâπ∑ÿπ·≈–ª√– ‘∑∏‘º≈„π

Õπ“§μ„Àâ‡ªìπ§à“ªí®®ÿ∫—π„πÕ—μ√“√âÕ¬≈– 3 μàÕªï

TotalCost(Bisphosphonates) - TotalCost(UsualCare)
ICER =

TotalEffect(Bisphosphonates) - TotalEffect(UsualCare)

§«“¡‡ ’Ë¬ßμàÕ°√–¥Ÿ°À—°

‡π◊ËÕß®“°‰¡à¡’¢âÕ¡Ÿ≈§«“¡‡ ’Ë¬ßμàÕ°√–¥Ÿ°À—°¢ÕßÀ≠‘ß‰∑¬

«—¬À¡¥ª√–®”‡¥◊Õπ∑’Ë¡’ªí®®—¬‡ ’Ë¬ß °“√»÷°…“π’È®÷ß§”π«≥

À“§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥°√–¥Ÿ°À—°¥—ß°≈à“« ‚¥¬¡’¢—ÈπμÕπ¥—ßπ’È
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¢—Èπ∑’Ë 1 §◊Õ °”Àπ¥§à“§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥°√–¥Ÿ°À—°§√—Èß

·√°„πÀ≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ∑—Ë«‰ª‚¥¬°“√»÷°…“π’ÈÕâ“ßÕ‘ß

¢âÕ¡Ÿ≈®“°°“√»÷°…“¢Õß Tosteson ·≈–§≥–(14) ´÷Ëß‡ªìπ¢âÕ¡Ÿ≈

¢Õßª√–™“°√„πª√–‡∑» À√—∞Õ‡¡√‘°“ ‚¥¬ª√—∫≈¥§à“≈ß√âÕ¬≈–

50 μ“¡¢âÕ·π–π”¢ÕßºŸâπ‘æπ∏å ·≈–°“√»÷°…“°àÕπÀπâ“´÷Ëß

√–∫ÿ«à“§«“¡‡ ’Ë¬ß¢Õß§π‡Õ‡™’¬·≈–§π‰∑¬πâÕ¬°«à“„π

 À√—∞Õ‡¡√‘°“ª√–¡“≥§√÷ËßÀπ÷Ëß(15,16) ·≈–°”Àπ¥§«“¡‡ ’Ë¬ß

μàÕ°“√À—°´È”®“°√“¬ß“π«‘®—¬∑’Ëºà“π¡“(17-19) (μ“√“ß∑’Ë 1) ¢—Èπ∑’Ë

2 §◊Õ §”π«≥À“§à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß°“√‡°‘¥°√–¥Ÿ°À—°

¢Õß·μà≈–ªí®®—¬‡ ’Ë¬ßμ“¡°≈ÿà¡Õ“¬ÿ´÷Ëß§”π«≥‰¥â®“°°“√

‡ª√’¬∫‡∑’¬∫§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥°√–¥Ÿ°À—°√–À«à“ß¡’·≈–

‰¡à¡’ªí®®—¬‡ ’Ë¬ßπ—ÈπÊ ‚¥¬„™â FRAX® algorithm „π°“√§”π«≥

À“§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥°√–¥Ÿ°À—°™π‘¥ major osteoporotic

fracture ·≈–°√–¥Ÿ° –‚æ°À—° ‡¡◊ËÕ¡’·≈–‰¡à¡’ªí®®—¬‡ ’Ë¬ß ¢—Èπ

∑’Ë 3 §◊Õ §”π«≥À“§à“§«“¡πà“®–‡ªìπ¢Õß°“√‡°‘¥°√–¥Ÿ°À—°

‡¡◊ËÕ¡’ªí®®—¬‡ ’Ë¬ß‚¥¬π”§à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å∑’Ë§”π«≥‰¥â®“°

¢—Èπ∑’Ë 2 §Ÿ≥°—∫§à“§«“¡πà“®–‡ªìπ¢Õß°“√‡°‘¥°√–¥Ÿ°À—°´÷Ëß

°”Àπ¥‰«â„π¢—Èπ∑’Ë 1 (°√–¥Ÿ°À—°§√—Èß·√°®“°°“√»÷°…“¢Õß

Tosteson ·≈–§≥–(14) ·≈–°“√À—°´È”®“°√“¬ß“π«‘®—¬∑’Ëºà“π

¡“(17-19)) ‚¥¬§«“¡πà“®–‡ªìπ¢Õß°“√‡°‘¥°√–¥Ÿ° —πÀ≈—ßÀ—°

·≈–°√–¥Ÿ°¢âÕ¡◊ÕÀ—°„π°≈ÿà¡∑’Ë¡’ªí®®—¬‡ ’Ë¬ß‰¥â®“°°“√§Ÿ≥¥â«¬

§à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß°“√‡°‘¥°√–¥Ÿ°À—°™π‘¥ major os-

teoporotic fracture ·≈–§«“¡πà“®–‡ªìπ¢Õß°“√‡°‘¥

°√–¥Ÿ° –‚æ°À—°„π°≈ÿà¡∑’Ë¡’ªí®®—¬‡ ’Ë¬ß‰¥â®“°°“√§Ÿ≥¥â«¬§à“

§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß°“√‡°‘¥°√–¥Ÿ° –‚æ°À—°°√≥’¡’ªí®®—¬

‡ ’Ë¬ßπ—ÈπÊ

 ”À√—∫°“√‰¥â¡“´÷Ëß§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥°√–¥Ÿ°À—°∑—Èß

™π‘¥ major osteoporotic fracture ·≈–°√–¥Ÿ° –‚æ°À—°

‚¥¬„™â FRAX® algorithm ®”‡ªìπμâÕß°”Àπ¥§ÿ≥≈—°…≥–∑—Èß

‡™◊ÈÕ™“μ‘ t-score BMD ·≈– BMI ‚¥¬¡’‡™◊ÈÕ™“μ‘„Àâ‡≈◊Õ°‰¥â·°à

®’π (®’π ŒàÕß°ß) Õ‘π‡¥’¬ Õ‘π‚¥π’‡´’¬ ≠’ËªÿÉπ øî≈‘ªªîπ å  ‘ß§‚ª√å

(®’π ¡“‡≈¬å Õ‘π‡¥’¬) ‡°“À≈’„μâ »√’≈—ß°“ ‰μâÀ«—π °“√»÷°…“π’È

‡≈◊Õ°‡™◊ÈÕ™“μ‘ ‘ß§‚ª√å‡™◊ÈÕ “¬¡“‡≈¬å (Singapore [Malay])

‚¥¬Õâ“ßÕ‘ß¢âÕ¡Ÿ≈®“°°“√»÷°…“°àÕπÀπâ“¢Õß Pongchaiyakul

·≈–§≥–(3) ÷́Ëßæ∫§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥°√–¥Ÿ° –‚æ°À—°„π

À≠‘ß‰∑¬„°≈â‡§’¬ß°—∫™“«¡“‡≈‡´’¬·μàμË”°«à“™“« ‘ß§‚ª√å·≈–

√Ÿª∑’Ë 1 μ—«·∫∫∑’Ë„™â„π°“√«‘‡§√“–Àå
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Õ‡¡√‘°—π √«¡∂÷ß¢âÕ¡Ÿ≈®“°°“√§”π«≥‚¥¬„™â FRAX® algo-

rithm „π§π‡Õ‡™’¬ æ∫«à“ ª√–‡∑»∑’Ë¡’§«“¡‡ ’Ë¬ßμË”μàÕ

°√–¥Ÿ° ”§—≠À—° (major osteoporotic fracture) §◊Õ ®’π

·≈–øî≈‘ªªîπ å §«“¡‡ ’Ë¬ßª“π°≈“ß §◊Õ Õ‡¡√‘°—π‡Õ‡™’¬·≈–

 ‘ß§‚ª√å‡™◊ÈÕ “¬¡“‡≈¬å ·≈–§«“¡‡ ’Ë¬ß Ÿß§◊Õ ‰μâÀ«—π  ‘ß§‚ª√å

‡™◊ÈÕ “¬®’π ≠’ËªÿÉπ  ”À√—∫°√–¥Ÿ° –‚æ°À—° æ∫„π∑‘»∑“ß

‡¥’¬«°—π ¬°‡«âπ ≠’ËªÿÉπ ´÷Ëß¡’§«“¡‡ ’Ë¬ß√–¥—∫ª“π°≈“ß (√Ÿª∑’Ë 2

·≈– 3) „π¢≥–∑’Ë¡Ÿ≈π‘∏‘‚√§°√–¥Ÿ°æ√ÿπ·Ààßª√–‡∑»‰∑¬‰¥â

Major osteoporotic fracture rates based on FRAX
Women, BMI 24, BMD Tscore -2.5, no risk factor
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รูปท่ี 3 ขอมูลกระดกูสะโพกหักของหญิงจาก FRAX® ของประเทศที่กําหนด

Hip fracture rates based on FRAX
Women, BMI 24, BMD Tscore -2.5, no risk factor
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√Ÿª∑’Ë 2 §«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥ major osteoporotic fracture „π 10 ªï¢â“ßÀπâ“ ´÷Ëß§”π«≥®“° FRAX® algorithm ¢Õß

ª√–‡∑»∑’Ë°”Àπ¥

√Ÿª∑’Ë 3 §«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥°√–¥Ÿ° –‚æ°À—°„π 10 ªï¢â“ßÀπâ“ ´÷Ëß§”π«≥®“° FRAX® algorithm ¢Õßª√–‡∑»∑’Ë°”Àπ¥
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Ten-year risk of major osteoporotic fracture based on FRAX®
Postmenopausal Women [Singapore (Malay)]

0.0

5.0
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25.0

No risk factor 1.2 2.4 4.2 6.9 9.9 12.0 12.0 10.0

Rheumatoid arthritis 1.6 3.2 5.6 9.1 13.0 15.0 15.0 14.0

Glucocorticoid 2.1 4.1 7.0 11.0 16.0 18.0 18.0 16.0

Parental hip fracture 2.1 4.2 7.3 12.0 17.0 19.0 24.0 23.0

Alcohol 1.6 3.1 5.4 8.8 13.0 15.0 15.0 13.0

Smoking 1.5 3.0 5.0 8.2 12.0 13.0 13.0 12.0

45 50 55 60 65 70 75 80

Ten-year risk of hip fracture based on FRAX®
Postmenopausal Women [Singapore (Malay)]

0.0

5.0

10.0

15.0

20.0

No risk factor 0.5 0.9 1.4 2.4 3.3 3.8 3.8 4.2

Rheumatoid arthritis 0.7 1.2 2.0 3.4 4.7 5.4 5.7 5.9

Glucocorticoid 0.9 1.6 2.7 4.4 6.0 6.7 7.0 7.0

Parental hip fracture 0.5 0.9 1.5 2.5 3.5 8.0 16.0 17.0

Alcohol 0.7 1.3 2.2 3.6 5.0 5.8 6.1 6.3

Smoking 0.8 1.5 2.5 4.0 5.5 6.2 6.4 6.4
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√Ÿª∑’Ë 4 §«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥ major osteoporotic fracture (hip, clinical spine, forearm, proximal humerus) „π 10 ªï¢â“ßÀπâ“ ´÷Ëß

§”π«≥®“° FRAX® algorithm ¢Õß‡™◊ÈÕ™“μ‘ ‘ß§‚ª√å‡™◊ÈÕ “¬¡“‡≈¬å °”Àπ¥„Àâ§à“ t-score BMD ‡∑à“°—∫ -2.5 ·≈– BMI 24 °°./¡.2

√Ÿª∑’Ë 5 §«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥°√–¥Ÿ° –‚æ°À—°„π 10 ªï¢â“ßÀπâ“ ´÷Ëß§”π«≥®“° FRAX® algorithm ¢Õß‡™◊ÈÕ™“μ‘ ‘ß§‚ª√å‡™◊ÈÕ “¬¡“‡≈¬å

°”Àπ¥„Àâ§à“ t-score BMD ‡∑à“°—∫ -2.5 ·≈– BMI 24 °°./¡.2



Journal of Health Systems Research Vol. 7 No. 1 Jan.-Mar.  2013

15

·π–π”‡™◊ÈÕ™“μ‘ ”À√—∫°“√§”π«≥ ‚¥¬„™â FRAX® algorithm

 ”À√—∫§π‰∑¬ §◊Õ ≠’ËªÿÉπ ·≈–Õ‡¡√‘°—π‡Õ‡™’¬(20) ´÷ËßÀ“°‡ª√’¬∫

‡∑’¬∫√–À«à“ß ‘ß§‚ª√å‡™◊ÈÕ “¬¡“‡≈¬å°—∫≠’ËªÿÉπ·≈–Õ‡¡√‘°—π‡Õ‡™’¬

æ∫«à“§«“¡‡ ’Ë¬ß¢Õß°“√°√–¥Ÿ°À—°™π‘¥ major osteoporotic

fracture ¢Õß ‘ß§‚ª√å‡™◊ÈÕ “¬¡“‡≈¬å¡’§à“Õ¬Ÿà√–À«à“ß≠’ËªÿÉπ

·≈–Õ‡¡√‘°—π‡Õ‡™’¬ ‚¥¬„π™à«ßÕ“¬ÿ 45-60 ªï ®–μË”°«à“≠’ËªÿÉπ

·≈–Õ‡¡√‘°—π‡Õ‡™’¬ ·≈–„π™à«ßÕ“¬ÿ 60-70 ªï¡’§à“„°≈â‡§’¬ß°—π

·μà¡’§à“ Ÿß°«à“Õ‡¡√‘°—π‡Õ‡™’¬ ·≈–Õ“¬ÿ 70 ªï¢÷Èπ‰ª®–μË”°«à“

≠’ËªÿÉπ·μà„°≈â‡§’¬ßÕ‡¡√‘°—π‡Õ‡™’¬ °√≥’§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥

°√–¥Ÿ° –‚æ°À—° æ∫«à“„π™à«ßÕ“¬ÿ 45-50 ªï¡’§à“„°≈â‡§’¬ß

≠’ËªÿÉπ·≈–Õ‡¡√‘°—π‡Õ‡™’¬ „π¢≥–∑’ËÕ“¬ÿ 55-70 ªï¡’§à“ Ÿß°«à“

≠’ËªÿÉπ·≈–Õ‡¡√‘°—π‡Õ‡™’¬ ·≈–∑’ËÕ“¬ÿ 70 ªï¢÷Èπ‰ª¡’§à“Õ¬Ÿà

√–À«à“ß≠’ËªÿÉπ·≈–Õ‡¡√‘°—π‡Õ‡™’¬

°”Àπ¥§à“ t-score BMD ‡∑à“°—∫ -2.5 ´÷Ëß‡ªìπ¿“«–

°√–¥Ÿ°æ√ÿπ ·≈– BMI ‡∑à“°—∫ 24 °°./¡.2(21)

º≈°“√§”π«≥§à“§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥°√–¥Ÿ°À—°∑—Èß™π‘¥

major osteoporotic fracture ·≈–°√–¥Ÿ° –‚æ°À—° „π 10

ªï¢â“ßÀπâ“‡¡◊ËÕæ‘®“√≥“·μà≈–ªí®®—¬‡ ’Ë¬ß‚¥¬„™â FRAX®algo-

rithm · ¥ß„π√Ÿª∑’Ë 4 ·≈– 5

°“√·ª≈ß§à“Õ—μ√“ (rate) ‡ªìπ§«“¡‡ ’Ë¬ß (risk) ´÷Ëß¡’

≈—°…≥–‡ªìπ§à“§«“¡πà“®–‡ªìπ (probability) „™â Ÿμ√ ¥—ßπ’È

Rate® per unit of time (t); r = -ln(1-P)

t

Risk over time period; P = 1-e(-r*t)

r §◊Õ Õ—μ√“°“√‡°‘¥‡Àμÿ°“√≥å ·≈– P §◊Õ §«“¡‡ ’Ë¬ßÀ√◊Õ

§«“¡πà“®–‡ªìπ„π°“√‡°‘¥‡Àμÿ°“√≥å„π™à«ß‡«≈“ t

§à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß°“√‡°‘¥°√–¥Ÿ°À—°∑—Èß™π‘¥ ma-

jor osteoporotic fracture ·≈–°√–¥Ÿ° –‚æ°À—° ‡ª√’¬∫

‡∑’¬∫√–À«à“ß°√≥’¡’ªí®®—¬‡ ’Ë¬ß°—∫°√≥’‰¡à¡’ªí®®—¬‡ ’Ë¬ß ‰¥âº≈

¥—ßμ“√“ß∑’Ë 2

§«“¡‡ ’Ë¬ßμàÕ°“√‡ ’¬™’«‘μ

¢âÕ¡Ÿ≈°“√‡ ’¬™’«‘μ‰¥â®“°√“¬ß“π ∂‘μ‘ “∏“√≥ ÿ¢ª√–®”ªï

2552(22) ÷́Ëß®”·π°μ“¡°≈ÿà¡Õ“¬ÿ  à«π¢âÕ¡Ÿ≈°“√‡ ’¬™’«‘μ¢ÕßºŸâ

∑’Ë¡’¿“«–°√–¥Ÿ°À—°„™â¢âÕ¡Ÿ≈®“° Center ·≈–§≥–(23)

ª√– ‘∑∏‘º≈¢Õß¬“

¢âÕ¡Ÿ≈ª√– ‘∑∏‘º≈¢Õß°“√„™â¬“·∫∫°“√ªÑÕß°—πª∞¡¿Ÿ¡‘

‰¥â®“°º≈°“√«‘‡§√“–ÀåÕ¿‘¡“π (Meta-analysis) „π°“√

∑∫∑«π«√√≥°√√¡¢Õß¬“°≈ÿà¡ Bisphosphonates(24)  à«π

¢âÕ¡Ÿ≈ª√– ‘∑∏‘º≈„π°“√ªÑÕß°—π°√–¥Ÿ°À—°´È” ‰¥â®“°°“√

∑∫∑«π«√√≥°√√¡¢Õß Cochrane Library(25,26) (μ“√“ß∑’Ë 1)

°√Õ∫√–¬–‡«≈“°“√«‘‡§√“–Àå √–¬–‡«≈“°“√„Àâ¬“ ·≈–

§«“¡√à«¡¡◊Õ„π°“√„™â¬“ (Time Horizon,

Treatment Duration and Adherence)

°“√»÷°…“π’È°”Àπ¥°√Õ∫√–¬–‡«≈“°“√«‘‡§√“–Àå∑’Ë 10 ªï

·≈–°”Àπ¥√–¬–‡«≈“°“√„Àâ¬“ 5 ªï ‡π◊ËÕß®“°¬“¬—ß§ß¡’ª√–-

 ‘∑∏‘º≈§â“ß (residual effect) ¿“¬À≈—ß®“°À¬ÿ¥¬“(7,8,10, 12,27)

‚¥¬°”Àπ¥¿“¬À≈—ß®“°À¬ÿ¥¬“ (À√◊Õ„π√–¬–‡«≈“ 5 ªïμàÕ¡“)

„Àâª√– ‘∑∏‘º≈¢Õß¬“≈¥≈ß·∫∫‡ âπμ√ß(7,8,10,12) „π¢≥–∑’Ë

√âÕ¬≈– 50 ∑’Ë‡À≈◊ÕÕ¬Ÿà „™â¬“‡æ’¬ß 3 ‡¥◊Õπ·√°‚¥¬‰¡à‰¥â

ª√– ‘∑∏‘º≈(12) ∑—Èßπ’ÈÕâ“ßÕ‘ß®“°°“√»÷°…“°àÕπÀπâ“ ÷́Ëß·π–π”„Àâ

„™â¢âÕ°”Àπ¥¥—ß°≈à“«‡æ◊ËÕ„Àâ Õ¥§≈âÕß°—∫‡«™ªØ‘∫—μ‘®√‘ß(12,28,29)

°”Àπ¥„Àâ√âÕ¬≈– 50 ¡’§«“¡√à«¡¡◊Õ„π°“√„™â¬“

μâπ∑ÿπ (Costs)

μâπ∑ÿπ°“√√—°…“°√–¥Ÿ°À—° ‰¥â®“°°“√»÷°…“¢Õß

æ‘»æ√√≥ «’√–¬‘Ëß¬ß(30) ´÷Ëß»÷°…“„π‚√ßæ¬“∫“≈æ√–¡ß°ÿØ‡°≈â“

æ.». 2546 ‚¥¬ª√—∫‡ªìπ¡Ÿ≈§à“¢Õßªï 2554 ¥â«¬¥—™π’√“§“ºŸâ

∫√‘‚¿§ (Consumer Price Index, CPI) ®“° ”π—°¥—™π’

‡»√…∞°‘®°“√§â“ °√–∑√«ßæ“≥‘™¬å (http://www.price.moc.

go.th)  ”À√—∫§à“¬“´÷Ëß„™â√—∫ª√–∑“π —ª¥“Àå≈–§√—Èß¢Õß

Risedronate ∑’Ë‡ªìπ¬“μâπ·∫∫ (17,526.60 ∫“∑μàÕªï) ‰¥â®“°

»Ÿπ¬å¢âÕ¡Ÿ≈¢à“« “√¥â“π¬“·≈–‡«™¿—≥±å °√–∑√«ß “∏“√≥ ÿ¢

(http://dmsic. moph.go.th) ·≈–¢Õß Alendronate ∑’Ë‡ªìπ

¬“™◊ËÕ “¡—≠ (8,467.16 ∫“∑μàÕªï) „™â√“§“∑’Ë‡ πÕμàÕ‚√ß
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μ“√“ß∑’Ë 1 μ—«·ª√∑’Ë„™â„π°“√»÷°…“

™◊ËÕμ—«·ª√ §à“μ—«·ª√ μ“¡°≈ÿà¡Õ“¬ÿ (ªï) Õâ“ßÕ‘ß

45 50 55 60 65 70 75 80

§«“¡‡ ’Ë¬ß („π 1,000 ª√–™“°√)

°√–¥Ÿ°À—°

Vertebral fracture 0.6a 0.6 1.6 1.6 3.3 3.3 5.1 5.1

Hip fracture 0.3a 0.3 0.4 0.8 1.1 1.4 4.3 9.1 Tosteson et al. (2008b)

Wrist fracture 1.5a 1.5 2.1 4.0 4.1 4.1 4.2 4.3

Vertebral/Hip fracture „πºŸâ∑’Ë‡§¬‡°‘¥ Wrist fracture ¡“°àÕπ 11.5 van Helden (2006)

Secondary Hip fracture „πºŸâ∑’Ë‡§¬‡°‘¥ Hip fracture ¡“°àÕπ 19.0

Hip fracture „πºŸâ∑’Ë‡§¬‡°‘¥ Vertebral fracture ¡“°àÕπ 35.6 Delmas et al. (2003)b

Vertebral fracture „πºŸâ∑’Ë‡§¬‡°‘¥ Hip fracture ¡“°àÕπ 35.6

Secondary Vertebral fracture „πºŸâ∑’Ë‡§¬‡°‘¥ Vertebral fracture ¡“°àÕπ 191.8 Lindsay et al. (2003)

°“√‡ ’¬™’«‘μ

§πª°μ‘ 2.8 4.1 6.3 10.2 15.9 26.5 43.0 90.7

√“¬ß“π ∂‘μ‘ “∏“√≥ ÿ¢ æ.». 2552c

§π∑’Ë‡°‘¥ Vertebral fracture 135.8 Center et al. (1999)

§π∑’Ë‡°‘¥ Hip fracture 266.5

§π∑’Ë‡°‘¥ Wrist fracture 32.9

ª√– ‘∑∏‘º≈¢Õß¬“ (Relative Risk)

°“√‡°‘¥°√–¥Ÿ°À—°§√—Èß·√° (Primary Fracture)

Vertebral fracture Alendronate: 0.627 (95%CI: 0.530, 0.741)

Risedronate: 0.673 (95%CI: 0.549, 0.825) ∏ππ√√®å √—μπ‚™μ‘æ“π‘™

Hip fracture Alendronate: 0.716 (95%CI: 0.493, 1.038) ·≈–§≥– (2554)

Risedronate: 0.695 (95%CI: 0.563, 0.859)

Wrist fracture Alendronate: 0.888 (95%CI: 0.708, 1.114)

Risedronate: 0.684 (95%CI: 0.430, 1.087)

°“√‡°‘¥°√–¥Ÿ°À—°´È” (Secondary Fracture)

Wells et al. (2010a; 2010b)

Vertebral fracture Alendronate: 0.55 (95%CI: 0.43, 0.69)

Risedronate: 0.61 (95%CI: 0.50, 0.76)

Hip fracture Alendronate: 0.47 (95%CI: 0.26, 0.85)

Risedronate: 0.74 (95%CI: 0.59, 0.94)

Õ√√∂ª√–‚¬™πå (Utility)

Wrist fracture 0.940 (95%CI: 0.910, 0.960) Hiligsmann et al. (2008)

Vertebral fracture (primary) 0.860 (95%CI: 0.830, 0.860)

Hip fracture (primary) 0.797 (95%CI: 0.770, 0.825)

Post vertebral fracture 0.965 (95%CI: 0.957, 0.972)
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Post hip fracture 0.899 (95%CI: 0.885, 0.910)

Vertebral fracture (secondary) 0.770 (95%CI: 0.740, 0.800)d Adachi et al. (2010)

Hip fracture (secondary) 0.727 (95%CI: 0.700, 0.755)d

μâπ∑ÿπ (cost), ∫“∑μàÕªï

§à“√—°…“ Wrist fracture  40,409.34e æ‘»æ√√≥ «’√–¬‘Ëß¬ß (2549)

§à“√—°…“ Vertebral fracture 62,932.17e

§à“√—°…“ Hip fracture 86,228.98e

§à“√—°…“ Post Vertebral fracture 11,147.00e

§à“√—°…“ Post Hip fracture 11,147.00e

§à“¬“·§≈‡´’¬¡·≈–«‘μ“¡‘π¥’ 2,920.00f »Ÿπ¬å¢âÕ¡Ÿ≈¢à“« “√¥â“π‡«™¿—≥±å

§à“¬“ Alendronate (generic) 8,467.16 ·≈–√“§“¬“∑’Ëπ”‡ πÕ‡¢â“

§à“¬“ Risedronate (original) 17,526.60 ‚√ßæ¬“∫“≈ °√–∑√«ß “∏“√≥ ÿ¢

a.°≈ÿà¡Õ“¬ÿ 45 ªï ‰¡à¡’¢âÕ¡Ÿ≈√“¬ß“π ®÷ß„™â¢âÕ¡Ÿ≈¢Õß°≈ÿà¡Õ“¬ÿ 50 ªï·∑π
b.§à“§«“¡πà“®–‡ªìπ∑’Ë·ª≈ß¡“®“°§à“§«“¡‡ ’Ë¬ßμ“¡ ¡°“√¥â“π∫π
c.§à“§«“¡πà“®–‡ªìπ¢Õß°≈ÿà¡Õ“¬ÿ 70 75 ·≈– 80 ªï ®”·π°ÕÕ°¡“®“°√“¬ß“π¢Õß°≈ÿà¡Õ“¬ÿ 70 ªï¢÷Èπ‰ª ‚¥¬Õ“»—¬¢âÕ¡Ÿ≈¢Õß‚§√ß°“√»÷°…“¿“√–‚√§∑’Ë√“¬ß“π‰«â„πªï°àÕππ’È
d.§à“≈¥≈ß®“°°“√À—°§√—Èß·√° Vertebral fracture 0.09 (95%CI: 0.07, 0.10) ·≈– Hip fracture 0.07 (95%CI: 0.06, 0.08)
e.ª√—∫‡ªìπ¡Ÿ≈§à“ªí®®ÿ∫—π¢Õßªï 2554 ¥â«¬¥—™π’√“§“ºŸâ∫√‘‚¿§
f. √“§“Õâ“ßÕ‘ß (‡¡.¬. 2554) ¢Õß¬“ calcium 1.2 g/day ·≈– vitamin D 400 unit/day

μ“√“ß∑’Ë 2 §à“§«“¡‡ ’Ë¬ß —¡æ—∑∏å¢Õß°“√‡°‘¥°√–¥Ÿ°À—°°√≥’¡’ªí®®—¬‡ ’Ë¬ß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°√≥’∑’Ë‰¡à¡’ªí®®—¬‡ ’Ë¬ß

Rheumatoid arthritis (RA) °“√‰¥â¬“ Glucocorticoids Parental hip fracture Alcohol intake Smoking

Age Major Hip Major Hip Major Hip Major Hip Major Hip

osteoporotic fracture osteoporotic fracture osteoporotic fracture osteoporotic fracture osteoporotic fracture

fracture fracture fracture fracture fracture

45 1.336 1.401 1.757 1.803 1.757 1.000 1.336 1.401 1.252 1.602

50 1.338 1.335 1.722 1.783 1.765 1.000 1.296 1.447 1.253 1.671

55 1.342 1.432 1.689 1.940 1.764 1.072 1.293 1.577 1.195 1.795

60 1.333 1.423 1.626 1.850 1.783 1.042 1.287 1.508 1.196 1.679

65 1.334 1.434 1.667 1.841 1.780 1.062 1.334 1.527 1.225 1.684

70 1.269 1.432 1.547 1.787 1.642 2.147 1.269 1.541 1.089 1.650

75 1.269 1.513 1.547 1.870 2.131 4.470 1.269 1.623 1.089 1.705

80 1.428 1.416 1.649 1.689 2.461 4.312 1.320 1.515 1.212 1.540

À¡“¬‡Àμÿ §à“ Relative risk ¢Õß°“√¡’ªí®®—¬‡ ’Ë¬ß¥—ß°≈à“«μàÕ°“√‡°‘¥¿“«–°√–¥Ÿ°À—°‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°√≥’∑’Ë‰¡à¡’ªí®®—¬‡ ’Ë¬ß (no risk factor) ‚¥¬„™â¢âÕ¡Ÿ≈®“° FRAX® ¢Õß
‡™◊ÈÕ™“μ‘ ‘ß§‚ª√å‡™◊ÈÕ “¬¡“‡≈¬å (Singapore [Malay]) °”Àπ¥„Àâ§à“ t-score BMD ‡∑à“°—∫ -2.5 ·≈– BMI 24 °°./¡.2

μ“√“ß∑’Ë 1(μàÕ) μ—«·ª√∑’Ë„™â„π°“√»÷°…“

™◊ËÕμ—«·ª√ §à“μ—«·ª√ μ“¡°≈ÿà¡Õ“¬ÿ (ªï) Õâ“ßÕ‘ß

45 50 55 60 65 70 75 80
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ICERs (Baht/QALY): Alendronate (Generic Price)
Primary Prevention and Treatment for Postmenopausal Women

0

1,000,000

2,000,000

3,000,000

4,000,000

5,000,000

6,000,000

7,000,000

Alendronate; Base case 6,951,018 7,012,743 3,250,658 2,684,540 1,564,949 1,589,008 880,342 801,353

Alendronate; Rheumatoid arthritis  4,939,501  5,081,385  2,277,313  1,887,848  1,094,472  1,150,308  606,627  543,320 

Alendronate; Glucocorticoid  3,640,239  3,743,355  1,686,942  1,451,087  825,812  896,612  473,821  445,565 

Alendronate; Parental hip fracture  4,529,330  4,554,884  1,925,254  1,676,354  933,381  783,443  202,089  132,254 

Alendronate; Alcohol  4,939,501  5,012,552  2,273,402  1,885,403  1,067,990  1,113,113  580,431  528,552 

Alendronate; Smoking  4,843,868  4,777,956  2,304,752  1,880,658  1,095,045  1,197,791  606,373  535,330 

45 50 55 60 65 70 75 80

ICERs (Baht/QALY): Risedronate (Original Price)
Primary Prevention and Treatment for Postmenopausal Women

0

1,000,000

2,000,000

3,000,000

4,000,000

5,000,000

6,000,000

7,000,000

Risedronate; Base case 13,823,083 13,967,461 6,909,888 5,440,139 3,381,809 3,443,828 1,913,345 1,727,023

Risedronate; Rheumatoid arthritis  9,810,060  10,113,747  4,843,829  3,829,563  2,377,308  2,499,273  1,331,089  1,208,318 

Risedronate; Glucocorticoid  7,230,820  7,445,814  3,595,338  2,950,382  1,809,207  1,962,748  1,059,133  1,011,890 

Risedronate; Parental hip fracture  9,060,553  9,128,943  4,150,404  3,439,482  2,071,595  1,717,918  503,722  399,114 

Risedronate; Alcohol  9,810,060  9,962,185  4,820,514  3,818,485  2,316,788  2,414,032  1,272,565  1,165,669 

Risedronate; Smoking  9,597,416  9,475,124  4,861,997  3,797,254  2,360,163  2,570,315  1,311,363  1,170,525 

45 50 55 60 65 70 75 80

√Ÿª∑’Ë 6 ICERs ¢Õß¬“ Alendronate (√“§“¬“ “¡—≠) °√≥’‰¡à¡’ªí®®—¬‡ ’Ë¬ß√à«¡¥â«¬ (base case) ·≈–°√≥’¡’ªí®®—¬‡ ’Ë¬ß ”§—≠¢Õß°“√‡°‘¥

°√–¥Ÿ°À—°√à«¡¥—«¬

√Ÿª∑’Ë 7 ICERs ¢Õß¬“ Risedronate (√“§“¬“μâπ·∫∫) °√≥’‰¡à¡’ªí®®—¬‡ ’Ë¬ß√à«¡¥â«¬ (base case) ·≈–°√≥’¡’ªí®®—¬‡ ’Ë¬ß ”§—≠¢Õß°“√‡°‘¥

°√–¥Ÿ°À—°√à«¡¥—«¬
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æ¬“∫“≈¢Õπ·°àπ §à“·§≈‡´’¬¡ (1.2 °√—¡/«—π) ·≈–«‘μ“¡‘π¥’

(400 Àπà«¬/«—π) ‡∑à“°—∫ 2,920 ∫“∑μàÕªï (μ“√“ß∑’Ë 1)

Õ√√∂ª√–‚¬™πå (Utility)

°“√»÷°…“π’Èª√–‡¡‘πº≈≈—æ∏å∑“ß ÿ¢¿“æ„π√Ÿª¢Õßªï ÿ¢

¿“«– (quality-adjusted life years, QALY) ́ ÷Ëßª√—∫®“°ªï™’æ

(life year) ‚¥¬Õ“»—¬§à“Õ√√∂ª√–‚¬™πå (utility) ∑’Ë‰¥â®“°°“√

ª√–‡¡‘π§ÿ≥¿“æ™’«‘μ¢ÕßºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ∑’Ë¡’°√–¥Ÿ°À—°

·∫∫μà“ßÊ ‚¥¬‰¥â¢âÕ¡Ÿ≈®“°°“√∑∫∑«π«√√≥°√√¡°àÕπ

Àπâ“(31,32)  ”À√—∫°“√À—°§√—ÈßμàÕ‰ª §◊Õ secondary vertebral

fracture ·≈– secondary hip fracture ‰¥â®“°°“√§”π«≥

„Àâ§à“Õ√√∂ª√–‚¬™πå≈¥≈ß®“°°“√À—°§√—Èß·√° 0.09 ·≈– 0.07

μ“¡≈”¥—∫ (μ“√“ß∑’Ë 1)

§«“¡§ÿâ¡§à“∑“ß‡»√…∞»“ μ√å æ‘®“√≥“®“°À≈—°‡°≥±å

¢ÕßÕß§å°“√Õπ“¡—¬‚≈° §◊Õ §à“ ICER πâÕ¬°«à“ 3 ‡∑à“¢Õß GDP

per capita(33) ´÷Ëß¢Õßª√–‡∑»‰∑¬‡∑à“°—∫ 160,556 ∫“∑μàÕ

§π(34) ¥—ßπ—Èπ ‡°≥±å°“√æ‘®“√≥“§«“¡§ÿâ¡§à“Õ¬Ÿà∑’Ë 481,668 ∫“∑/

QALY

°“√«‘‡§√“–Àå§«“¡‰« (Sensitivity Analysis)

«‘‡§√“–Àå§«“¡‰«·∫∫Õ“»—¬§«“¡πà“®–‡ªìπ (probabilis-

tic sensitivity analysis) ‚¥¬°”Àπ¥∑’Ë°≈ÿà¡Õ“¬ÿ 65 ªï´÷Ëß

‰¡à¡’ªí®®—¬‡ ’Ë¬ß °”Àπ¥°“√·®°·®ß¢âÕ¡Ÿ≈ ”À√—∫μ—«·ª√

Õ—μ√“°“√‡°‘¥°√–¥Ÿ°À—° ª√– ‘∑∏‘º≈¢Õß¬“ ·≈–Õ√√∂-

ª√–‚¬™πå·∫∫ beta distribution  à«πμ—«·ª√μâπ∑ÿπ°“√

√—°…“¿“«–°√–¥Ÿ°À—°·≈–μâπ∑ÿπ§à“¬“¡’°“√°√–®“¬·∫∫

gamma distribution ·≈–∑” Monte Carlo simulation

®”π«π 1,000 §√—Èß π”‡ πÕ§«“¡πà“®–‡ªìπ∑’Ë¬“®–¡’§«“¡§ÿâ¡

§à“ ”À√—∫§«“¡¬‘π¥’∑’Ë®–®à“¬„π√–¥—∫μà“ßÊ¥â«¬ acceptability

curve πÕ°®“°π’È∑”°“√«‘‡§√“–Àå§«“¡‰«·∫∫∑“ß‡¥’¬«‚¥¬

ª√—∫≈¥√“§“¬“≈ß√âÕ¬≈– 50 ‡æ◊ËÕæ‘®“√≥“·π«‚πâ¡§«“¡§ÿâ¡

§à“œ„πÕπ“§μ°√≥’∑’Ë√“§“¬“≈¥≈ß

º≈°“√»÷°…“

Õ—μ√“ à«πμâπ∑ÿπμàÕª√– ‘∑∏‘º≈ à«π‡æ‘Ë¡ (ICER) ¢Õß°“√

„™â¬“ Alendronate „π°“√ªÑÕß°—π·∫∫ª∞¡¿Ÿ¡‘ ”À√—∫À≠‘ß

√Ÿª∑’Ë 8 Acceptability curve ¢Õß¬“ Alendronate „π√“§“¬“™◊ËÕ “¡—≠ ·≈– Risedronate „π√“§“¬“μâπ·∫∫ „π°“√ªÑÕß°—π°√–¥Ÿ°À—°·∫∫

ª∞¡¿Ÿ¡‘ „πÀ≠‘ß«—¬À¡¥ª√–®”‡¥◊ÕπÕ“¬ÿ 65 ªï
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«—¬À¡¥ª√–®”‡¥◊Õπ∑—Ë«‰ª Õ“¬ÿ 45 ªï ‡∑à“°—∫ 6,951,018 ∫“∑

μàÕªï ÿ¢¿“«– ‚¥¬¡’·π«‚πâ¡≈¥≈ß‡¡◊ËÕÕ“¬ÿ¡“°¢÷Èπ §à“ ICER

μË” ÿ¥æ∫„π°≈ÿà¡Õ“¬ÿ 80 ªï¢÷Èπ‰ª §◊Õ 801,353 ∫“∑μàÕªï ÿ¢¿“«–

‡¡◊ËÕæ‘®“√≥“°“√¡’ªí®®—¬‡ ’Ë¬ß∑’≈–ªí®®—¬ æ∫«à“ ICER ¢Õß

Alendronate „πºŸâ¡’ª√–«—μ‘∫‘¥“/¡“√¥“°√–¥Ÿ° –‚æ°À—°

À√◊Õ„™â¬“ Glucocorticoids ¡’§à“μË”°«à“°≈ÿà¡∑’Ë¡’‚√§¢âÕ

Õ—°‡ ∫√ŸÀå¡“μÕ¬¥å ¥◊Ë¡ ÿ√“ À√◊Õ Ÿ∫∫ÿÀ√’Ë ‡¡◊ËÕæ‘®“√≥“§«“¡

§ÿâ¡§à“∑’Ë√–¥—∫ 3 ‡∑à“¢Õß GDP À√◊Õ‰¡à‡°‘π 481,668 ∫“∑ æ∫

«à“°“√„™â Alendronate ®–§ÿâ¡§à“„πÀ≠‘ßÕ“¬ÿ 75 ªï¢÷Èπ‰ª´÷Ëß¡’

ª√–«—μ‘∫‘¥“/¡“√¥“°√–¥Ÿ° –‚æ°À—° (ICER, 202,089 ∫“∑

μàÕªï ÿ¢¿“«–) À√◊Õ¡’°“√„™â Glucocorticoids (ICER, 473,821

∫“∑μàÕªï ÿ¢¿“«–) (√Ÿª∑’Ë 6)

 ”À√—∫°“√„™â Risedronate „π°“√ªÑÕß°—πª∞¡¿Ÿ¡‘

 ”À√—∫À≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ∑—Ë«‰ª æ∫·π«‚πâ¡¢Õß§à“ ICER

‡™àπ‡¥’¬«°—∫ Alendronate ‡¡◊ËÕæ‘®“√≥“°“√¡’ªí®®—¬‡ ’Ë¬ß æ∫«à“

Risedronate ®–¡’§«“¡§ÿâ¡§à“∑’Ë√–¥—∫ 3 ‡∑à“¢Õß GDP

‡©æ“–„πÀ≠‘ßÕ“¬ÿ 80 ªï¢÷Èπ‰ª´÷Ëß¡’ª√–«—μ‘∫‘¥“/¡“√¥“°√–¥Ÿ°

 –‚æ°À—° (ICER, 399,114 ∫“∑μàÕªï ÿ¢¿“«–) ¥—ß√Ÿª∑’Ë 7

º≈°“√«‘‡§√“–Àå§«“¡‰«·∫∫Õ“»—¬§«“¡πà“®–‡ªìπ„π

°≈ÿà¡Õ“¬ÿ 65 ªï æ∫«à“ °“√„Àâ¬“ Alendronate „πÀ≠‘ß«—¬

À≈—ßÀ¡¥ª√–®”‡¥◊Õπ∑—Ë«‰ª®–¡’‚Õ°“ §ÿâ¡§à“¡“°°«à“√âÕ¬≈– 50

‡¡◊ËÕ¡’§«“¡¬‘π¥’®à“¬‰¡àμË”°«à“ 1.9 ≈â“π∫“∑μàÕªï ÿ¢¿“«– ·μà

∂â“¡’ª√–«—μ‘∫‘¥“/¡“√¥“°√–¥Ÿ° –‚æ°À—° À√◊Õ„™â¬“ Glucocor-

ticoids ®–¡’‚Õ°“ §ÿâ¡§à“∑’Ë√–¥—∫§«“¡¬‘π¥’®à“¬‰¡àμË”°«à“ 1.05

À√◊Õ 0.95 ≈â“π∫“∑ μ“¡≈”¥—∫  à«π¬“ Risedronate ®–¡’

‚Õ°“ §ÿâ¡§à“¡“°°«à“√âÕ¬≈– 50 „πÀ≠‘ß«—¬À≈—ßÀ¡¥ª√–®”

‡¥◊Õπ∑—Ë«‰ª‡¡◊ËÕ¡’§«“¡¬‘π¥’®à“¬‰¡àμË”°«à“ 3.95 ≈â“π∫“∑μàÕ 1

ªï ÿ¢¿“«–∑’Ë‡æ‘Ë¡¢÷Èπ  ·μà∂â“∫‘¥“/¡“√¥“¡’ª√–«—μ‘°√–¥Ÿ° –‚æ°

À—° À√◊Õ„™â¬“ Glucocorticoids ®–¡’‚Õ°“ §ÿâ¡§à“∑’Ë√–¥—∫

§«“¡¬‘π¥’®à“¬‰¡àμË”°«à“ 2.35 À√◊Õ 2.05 ≈â“π∫“∑ μ“¡≈”¥—∫

º≈°“√«‘‡§√“–Àå§«“¡‰«·∫∫∑“ß‡¥’¬«‚¥¬ª√—∫≈¥√“§“

¬“≈ß√âÕ¬≈– 50 æ∫«à“§à“ ICER ≈¥≈ßª√–¡“≥§√÷ËßÀπ÷Ëß ‚¥¬

‡©æ“–¬“ Alendronate æ∫«à“§à“ ICER ¢Õß°≈ÿà¡∑’Ë„™â¬“ Glu-

cocorticoids À√◊Õ∫‘¥“/¡“√¥“¡’ª√–«—μ‘°√–¥Ÿ° –‚æ°À—°

√à«¡°—∫¡’Õ“¬ÿ 65 ªï¢÷Èπ‰ª ·≈–°≈ÿà¡∑’Ë¡’‚√§¢âÕÕ—°‡ ∫√ŸÀå¡“

μÕ¬¥å√à«¡°—∫¡’Õ“¬ÿ 75 ªï¢÷Èπ‰ª ¡’§à“μË”°«à“ 3 ‡∑à“¢Õß GDP

μ“√“ß∑’Ë 3 ICERs ¢Õß¬“ Alendronate (√“§“¬“ “¡—≠) ·≈– Risedronate (√“§“¬“μâπ·∫∫) ‡¡◊ËÕª√—∫≈¥√“§“≈ß√âÕ¬≈– 50

ICERs (Baht/QALY)

ªí®®—¬‡ ’Ë¬ß 45 ªï 50 ªï 55 ªï 60 ªï 65 ªï 70 ªï 75 ªï 80 ªï

Alendronate

Rheumatoid arthritis 2,444,478 2,515,154 1,112,206 917,174 519,742 546,341 274,001 231,163

Glucocorticoid 1,792,445 1,843,942 815,130 697,032 383,562 417,759 205,271 179,477

Parental hip fracture 2,237,002 2,249,467 934,211 808,815 436,830 360,340 59,445 4,081

Alcohol 2,444,478 2,481,004 1,110,474 916,241 506,502 527,772 260,878 225,143

Smoking 2,397,134 2,363,915 1,126,584 914,427 520,628 571,376 275,314 229,907

Risedronate

Rheumatoid arthritis 4,876,550 5,027,951 2,393,049 1,884,307 1,158,830 1,218,368 635,436 562,894

Glucocorticoid 3,584,850 3,692,207 1,767,243 1,443,385 873,171 948,589 497,297 462,106

Parental hip fracture 4,498,570 4,532,354 2,043,936 1,685,732 1,003,010 825,642 210,975 139,263

Alcohol 4,876,550 4,952,642 2,381,768 1,879,236 1,128,671 1,175,916 606,261 543,225

Smoking 4,771,054 4,709,678 2,403,183 1,869,529 1,151,183 1,255,626 627,331 547,172
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¥—ß· ¥ß„πμ“√“ß∑’Ë 3

«‘®“√≥å·≈–¢âÕ¬ÿμ‘

º≈°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“ °“√„™â¬“ Alendronate „π

√“§“¬“™◊ËÕ “¡—≠ ·≈– Risedronate „π√“§“¬“μâπ·∫∫ ‡æ◊ËÕ

ªÑÕß°—π¿“«–°√–¥Ÿ°À—°·∫∫ª∞¡¿Ÿ¡‘„πÀ≠‘ß«—¬À≈—ßÀ¡¥

ª√–®”‡¥◊Õπ®–¡’§«“¡§ÿâ¡§à“‡©æ“–„π°≈ÿà¡∑’Ë¡’§«“¡‡ ’Ë¬ß Ÿß

μàÕ°“√‡°‘¥°√–¥Ÿ°À—° ‰¥â·°à °“√„™â¬“ Alendronate „πÀ≠‘ß

«—¬À¡¥ª√–®”‡¥◊Õπ∑’Ë¡’Õ“¬ÿ 75 ªï¢÷Èπ‰ª ·≈–∫‘¥“/¡“√¥“¡’

ª√–«—μ‘°√–¥Ÿ° –‚æ°À—° (ICER ‡∑à“°—∫ 202,089 ∫“∑μàÕªï

 ÿ¢¿“«–) À√◊Õ„™â¬“°≈ÿà¡ Glucocorticoids (ICER ‡∑à“°—∫

473,821 ∫“∑μàÕªï ÿ¢¿“«–) ·≈–°“√„™â¬“ Risedronate „π

À≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ∑’Ë¡’Õ“¬ÿ 80 ªï¢÷Èπ‰ª ·≈–ª√–«—μ‘∫‘¥“/

¡“√¥“¡’ª√–«—μ‘°√–¥Ÿ° –‚æ°À—° ‚¥¬§à“ ICER ‡∑à“°—∫ 399,114

∫“∑μàÕªï ÿ¢¿“«– ∑—Èßπ’È¿“¬„μâ‡ß◊ËÕπ‰¢«à“À≠‘ß«—¬À¡¥ª√–®”

‡¥◊Õπ¡’§à“ t-score BMD ‡∑à“°—∫ -2.5 ·≈–¡’ BMI 24 °°./¡.2

¥—ßπ—Èπ °“√„™â¬“¥—ß°≈à“«„πÀ≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ∑’Ë¡’§«“¡

‡ ’Ë¬ß Ÿß°«à“∑’Ë„™â„π°“√»÷°…“π’È ‰¥â·°à À≠‘ß∑’Ë¡’§à“ t-score BMD

πâÕ¬°«à“ -2.5 ·≈–¡’ BMI μË”°«à“ 24 °°./¡.2 (‡π◊ËÕß®“°°≈ÿà¡

∑’Ë¡’ BMI μË” ®–¡’§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥°√–¥Ÿ°À—°‡æ‘Ë¡¢÷Èπ)

√à«¡°—∫ªí®®—¬‡ ’Ë¬ß¢â“ßμâπ®–¡’‚Õ°“ §ÿâ¡§à“ ·≈–À“°ª√—∫≈¥

√“§“¬“≈ß ‡™àπ Alendronate ´÷Ëß„πªí®®ÿ∫—π¡’·π«‚πâ¡√“§“

≈¥≈ßª√–¡“≥√âÕ¬≈– 50 æ∫«à“¡’‚Õ°“ §ÿâ¡§à“ ”À√—∫À≠‘ß«—¬

À¡¥ª√–®”‡¥◊Õπ∑’Ë„™â¬“ Glucocorticoids À√◊Õ∫‘¥“/¡“√¥“¡’

ª√–«—μ‘°√–¥Ÿ° –‚æ°À—°√à«¡°—∫¡’Õ“¬ÿ 65 ªï¢÷Èπ‰ª ·≈–°≈ÿà¡∑’Ë

¡’‚√§¢âÕÕ—°‡ ∫√ŸÀå¡“μÕ¬¥å√à«¡°—∫¡’Õ“¬ÿ 75 ªï¢÷Èπ‰ª ´÷Ëß

 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Tosteson ·≈–§≥–(14) ·≈–

Börgström ·≈–§≥–(12) ´÷Ëßæ∫«à“°“√„™â¬“°≈ÿà¡ bisphos-

phonates „πÀ≠‘ß∑’Ë¡’§«“¡‡ ’Ë¬ß Ÿß¡’§«“¡§ÿâ¡§à“ ‚¥¬°“√»÷°…“

Tosteson ·≈–§≥–(14) √–∫ÿ«à“°“√„™â¬“ bisphosphonates

„πÀ≠‘ß∑’Ë¡’§«“¡‡ ’Ë¬ß„π 10 ªï¢â“ßÀπâ“ μ—Èß·μà√âÕ¬≈– 3 ®–¡’

§«“¡§ÿâ¡§à“ °“√»÷°…“¢Õß Börgström ·≈–§≥–(12) æ∫«à“ °“√

„™â¬“ Risedronate ¡’§«“¡§ÿâ¡§à“„π∑ÿ°°≈ÿà¡Õ“¬ÿ (50 ªï¢÷Èπ‰ª)

∑’Ë¡’ª√–«—μ‘°√–¥Ÿ°À—°°àÕπÀπâ“ À√◊Õ¡’ª√–«—μ‘∫‘¥“/¡“√¥“

°√–¥Ÿ° –‚æ°À—°

Õ¬à“ß‰√°Áμ“¡ °“√»÷°…“π’È¡ÿàß‡πâπ«‘∏’°“√„π°“√«‘‡§√“–Àå

À“§«“¡‡ ’Ë¬ß∑’≈–ªí®®—¬‡ ’Ë¬ß ´÷ËßÕ“®‰¡à Õ¥§≈âÕß„π ¿“æ

§«“¡‡ªìπ®√‘ß∑’ËºŸâªÉ«¬·μà≈–√“¬Õ“®¡’À≈“¬ªí®®—¬‡ ’Ë¬ß√à«¡°—π

´÷Ëßμ“¡·π«∑“ß°“√√—°…“°√–¥Ÿ°æ√ÿπ‚¥¬ à«π„À≠à„Àâæ‘®“√≥“

®“°§«“¡‡ ’Ë¬ß„π 10 ªï¢â“ßÀπâ“·≈–°”Àπ¥§à“ threshold

‚¥¬·μà≈–ª√–‡∑»Õ“®¡’°”Àπ¥∑’Ë·μ°μà“ß°—π ‡™àπ National

Osteoporosis Foundation ª√–‡∑» À√—∞Õ‡¡√‘°“(35) °”Àπ¥

«à“À“°À≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ∑’Ë¡’ T score ∑’Ëμ”·Àπàß Femo-

ral neck À√◊Õ Spine ¡’§à“√–À«à“ß -1.0 ·≈– -2.5 ‡¡◊ËÕ§—¥

°√Õß‚¥¬„™â‡§√◊ËÕß¡◊Õ FRAX® algorithm ·≈–æ∫«à“ ¡’§«“¡

‡ ’Ë¬ßμàÕ°“√‡°‘¥°√–¥Ÿ° –‚æ°À—°„π 10 ªï¢â“ßÀπâ“ μ—Èß·μà√âÕ¬

≈– 3 ¢÷Èπ‰ª À√◊Õ¡’§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥°√–¥Ÿ°À—°™π‘¥ ma-

jor osteoporosis fracture „π 10 ªï¢â“ßÀπâ“ μ—Èß·μà√âÕ¬≈– 20

¢÷Èπ‰ª §«√æ‘®“√≥“„Àâ°“√√—°…“ ¥—ßπ—Èπ °“√»÷°…“μàÕ‰ª §«√

»÷°…“‚¥¬æ‘®“√≥“§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥°√–¥Ÿ°À—°‚¥¬¿“æ

√«¡ ‡™àπ °√≥’¡’§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥°√–¥Ÿ° –‚æ°À—°„π 10

ªï¢â“ßÀπâ“ μ—Èß·μà√âÕ¬≈– 3 ¢÷Èπ‰ª À√◊Õ¡’§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥

°√–¥Ÿ°À—°™π‘¥ major osteoporosis fracture „π 10 ªï¢â“ß

Àπâ“ μ—Èß·μà√âÕ¬≈– 20 ¢÷Èπ‰ª ‡æ◊ËÕ®– “¡“√∂π”¡“ª√–¬ÿ°μå„™â

„π ¿“æ§«“¡‡ªìπ®√‘ß‰¥âßà“¬¢÷Èπ

°“√»÷°…“π’È„™â¢âÕ¡Ÿ≈§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥°√–¥Ÿ°À—°

§√—Èß·√°¢Õßª√–‡∑» À√—∞Õ‡¡√‘°“ ·μàª√—∫≈¥§«“¡‡ ’Ë¬ß≈ß

√âÕ¬≈– 50 μ“¡¢âÕ·π–π”¢Õß°“√»÷°…“°àÕπÀπâ“ ´÷Ëß√–∫ÿ«à“

§«“¡‡ ’Ë¬ß¢Õß§π‡Õ‡™’¬·≈–§π‰∑¬μË”°«à“¢Õß§πÕ‡¡√‘°—π

√âÕ¬≈– 50(15,16) ¥—ßπ—Èπ≈—°…≥–¢Õßª√–™“°√„π°“√»÷°…“π’È

∂◊Õ«à“‡ªìπÀ≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ∑—Ë«‰ª  ”À√—∫§à“§«“¡‡ ’Ë¬ß

 —¡æ—∑∏å∑’Ëπ”¡“„™â‡æ◊ËÕª√—∫‡æ‘Ë¡§«“¡‡ ’Ë¬ß°√≥’¡’ªí®®—¬‡ ’Ë¬ßÕ“»—¬

FRAX® algorithm °“√»÷°…“π’È‡≈◊Õ°„™â‡™◊ÈÕ™“μ‘ ‘ß§‚ª√å‡™◊ÈÕ “¬

¡“‡≈¬å „π¢≥–∑’Ë¡Ÿ≈π‘∏‘‚√§°√–¥Ÿ°æ√ÿπ·Ààßª√–‡∑»‰∑¬

·π–π”„Àâ„™â‡™◊ÈÕ™“μ‘≠’ËªÿÉπÀ√◊ÕÕ‡¡√‘°—π‡Õ‡™’¬ ¥—ßπ—Èπ°“√»÷°…“

μàÕ‰ª Õ“®®–«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫ ”À√—∫‡™◊ÈÕ™“μ‘≠’ËªÿÉπ·≈–

Õ‡¡√‘°—π‡Õ‡™’¬ πÕ°®“°π’È FRAX® algorithm · ¥ßº≈‡©æ“–

°“√‡°‘¥°√–¥Ÿ°À—°™π‘¥ major osteoporotic fracture (hip,
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