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¿“«–°√–¥Ÿ°æ√ÿπ„πºŸâªÉ«¬¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°

™Ÿ»—°¥‘Ï ª√‘æ—≤π“ππ∑å, æ.∫.*

Osteoporosis in prostate cancer patients

∫∑π”
Õÿ∫—µ‘°“√≥å¢Õß¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°„πª√–‡∑»‰∑¬æ∫

 Ÿß¢÷Èπ∑ÿ°ªï ®“° ∂‘µ‘¢Õß ∂“∫—π¡–‡√Áß æ∫¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°
∫àÕ¬‡ªìπÕ—π¥—∫Àâ“¢Õß¡–‡√ÁßºŸâªÉ«¬™“¬ ‚¥¬¡’§«“¡™ÿ° 4.8 µàÕ
ª√–™“°√Àπ÷Ëß· π§π[1] √âÕ¬≈– 26 ¢ÕßºŸâªÉ«¬¡–‡√ÁßµàÕ¡
≈Ÿ°À¡“°¡’Õ“¬ÿ√–À«à“ß 60-70 ªï ·≈–√âÕ¬≈– 63 ¡’Õ“¬ÿ¡“°
°«à“ 70 ªï[2]  „πªí®®ÿ∫—π·¡â·æ∑¬å “¡“√∂„Àâ°“√«‘π‘®©—¬
‚√§„π√–¬–‡√‘Ë¡µâπ (early detection) ‰¥â¡“°¢÷Èπ ·µàºŸâªÉ«¬
 à«π„À≠à∑’Ë¡“æ∫·æ∑¬å§√—Èß·√° ¬—ß§ß‡ªìπ advanced stage
·≈–¡’°“√°√–®“¬¢Õß¡–‡√Áß‰ª¬—ß°√–¥Ÿ°·≈â« ¥—ßπ—Èπ°“√√—°…“
∑’Ë‡À¡“– ¡„π¿“«–∑’Ë√–¬–¢Õß‚√§≈ÿ°≈“¡ ª√–°Õ∫°—∫ºŸâªÉ«¬
 ŸßÕ“¬ÿ ∑”„Àâ·æ∑¬åπ‘¬¡‡≈◊Õ°√—°…“ºŸâªÉ«¬¥â«¬ hormonal
treatment ́ ÷Ëß∂◊Õ«à“‡ªìπ√Ÿª·∫∫°“√√—°…“∑’Ë‰¡à√ÿπ·√ß·≈–‰¥â
º≈   °“√ remission ¢Õß¡–‡√Áß√«¥‡√Á« ¿“«– hypogona-
dism ∑’Ë‡°‘¥¢÷ÈπÀ≈—ß°“√√—°…“¥—ß°≈à“«∂◊Õ‡ªìπªí®®—¬‡ ’Ë¬ß ”§—≠
∑’Ëπ”‰ª Ÿà°“√‡°‘¥¿“«–°√–¥Ÿ°æ√ÿπ (osteoporosis) ´÷Ëß¡’º≈
∑”„Àâ°√–¥Ÿ°À—°‰¥âßà“¬¢÷Èπ

§«“¡√Ÿâ‡∫◊ÈÕßµâπ‡°’Ë¬«°—∫¿“«–°√–¥Ÿ°æ√ÿπ„πºŸâ™“¬
¿“«–°√–¥Ÿ°æ√ÿπ À¡“¬∂÷ß °“√≈¥≈ß¢Õß¡«≈°√–¥Ÿ°

(bone mineral density: BMD) ¡“°‡°‘π‡°≥±å¡“µ√∞“π
´÷Ëß‡ª√’¬∫‡∑’¬∫µ“¡ ‡æ» Õ“¬ÿ ·≈–‡™◊ÈÕ™“µ‘ ‡π◊ËÕß®“°¡’°“√

 Ÿ≠‡ ’¬¢Õß°√–¥Ÿ° à«π trabecular ·≈– cortical  àßº≈
„Àâ‡æ‘Ë¡§«“¡‡ ’Ë¬ß„π°“√‡°‘¥°√–¥Ÿ°À—° ‚¥¬‡©æ“–∑’Ë°√–¥Ÿ°
 —πÀ≈—ß (vertebral body) °√–¥Ÿ°¢“ à«πµâπ (proximal fe-
mur) ·≈–°√–¥Ÿ°·¢π à«πª≈“¬ (distal radius)

°√–¥Ÿ°„π¿“«–ª°µ‘∑—Èß„π‡æ»À≠‘ß·≈–™“¬¡’§«“¡
Àπ“·πàπ¡“°∑’Ë ÿ¥ (peak bone mass density) „π™à«ßÕ“¬ÿ
ª√–¡“≥ 20 ªï[3] ‚¥¬¡’ªí®®—¬‡°’Ë¬«¢âÕß§◊Õ æ—π∏ÿ°√√¡ ¿“«–
‚¿™π“°“√ ¿“«–ŒÕ√å‚¡π¢Õß√à“ß°“¬ ·≈– ‘Ëß·«¥≈âÕ¡ ‚¥¬
æ∫«à“ºŸâ∑’Ë¡’¿“«–∑ÿ‚¿™π“°“√µ—Èß·µà‡¥Á° ¡—°¡’°√–¥Ÿ°‰¡à·¢Áß·√ß
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°√–¥Ÿ°√–À«à“ß™“¬·≈–À≠‘ß æ∫«à“ °√–¥Ÿ°
„π‡æ»™“¬¡’§«“¡¬“«·≈–¡’¢π“¥„À≠à°«à“‡æ»À≠‘ß ®÷ß¡’¡«≈
√«¡¢Õß°√–¥Ÿ°¡“°°«à“ Õ¬à“ß‰√°Áµ“¡ à«πª√–°Õ∫¿“¬„π
¢Õß°√–¥Ÿ°‰¡à·µ°µà“ß°—π ¥—ßπ—Èπ ‡¡◊ËÕ§”π«≥Õ—µ√“ à«π¢Õß
ª√‘¡“µ√°√–¥Ÿ°∑—Èßµ—«·≈â« §«“¡Àπ“·πàπ¡«≈°√–¥Ÿ° (BMD)
¢Õß™“¬·≈–À≠‘ß®–¡’§à“„°≈â‡§’¬ß°—π

ªí®®—¬∑’Ë∑”„Àâ‡°‘¥¿“«–°√–¥Ÿ°æ√ÿπ„πºŸâ™“¬
ªí®®—¬ ”§—≠∑’Ë∑”„Àâ‡°‘¥¿“«–°√–¥Ÿ°æ√ÿπ„πºŸâ™“¬ ‰¥â·°à
1. Õ“¬ÿ ¡«≈°√–¥Ÿ°¡’ª√‘¡“≥ Ÿß ÿ¥„π™à«ßÕ“¬ÿ 20-40

ªï À≈—ß®“°π’È ¡«≈°√–¥Ÿ°®–‡√‘Ë¡≈¥≈ß√âÕ¬≈– 0.4-1.3 µàÕªï[4]
®π∂÷ßÕ“¬ÿ 80 ªï ´÷Ëß‡ªìπ™à«ßÕ“¬ÿ∑’Ë¡«≈°√–¥Ÿ°Õ“®®–≈¥≈ß
∂÷ß√âÕ¬≈– 50 ‡¡◊ËÕ‡∑’¬∫°—∫§πÀπÿà¡ ‚¥¬®”π«π Leydig cell

Keyword: osteoporosis, prostate cancer
*  ºŸâ™à«¬»“ µ√“®“√¬å ¿“§«‘™“»—≈¬»“ µ√å  §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å
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∑’Ë≈¥πâÕ¬≈ß‡¡◊ËÕÕ“¬ÿ¡“°¢÷Èπ ¡’§«“¡ —¡æ—π∏å°—∫√–¥—∫°“√
≈¥≈ß¢ÕßŒÕ√å‚¡π testosterone ́ ÷Ëß∂◊Õ‡ªìπ “‡Àµÿ ”§—≠¢Õß
¿“«– age-related osteoporosis

2. ‡™◊ÈÕ™“µ‘ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß‡™◊ÈÕ™“µ‘ æ∫«à“
™π™“µ‘º‘«¥” (Nigro) ¡’§à“ BMD ¡“°∑’Ë ÿ¥ §π‡Õ‡™’¬¡’§à“
BMD πâÕ¬°«à“§π§Õ‡§‡™’¬π  Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕ§”π«≥°—∫
¢π“¥¢Õß√à“ß°“¬·≈â« ‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘[4]

3. °“√ Ÿ∫∫ÿÀ√’Ë ·≈–‡§√◊ËÕß¥◊Ë¡·Õ≈°ÕŒÕ≈å ·¡â®–‰¡à
∑√“∫°≈‰°·πà™—¥  ·µà¢âÕ¡Ÿ≈ à«π„À≠à∂◊Õ«à“‡ªìπªí®®—¬‡ ’Ë¬ß
Õ¬à“ßÀπ÷Ëß[4] ‚¥¬°“√ Ÿ≠‡ ’¬¡«≈°√–¥Ÿ°„π§π Ÿ∫∫ÿÀ√’Ë¢÷Èπ
°—∫√–¬–‡«≈“·≈–ª√‘¡“≥°“√ Ÿ∫µàÕ«—π  ∑—Èßπ’ÈÕ“®‡ªìπº≈®“°
°“√√—∫ª√–∑“πÕ“À“√‰¥âπâÕ¬≈ß πÈ”Àπ—°µ—«≈¥ ¡’°“√¥Ÿ¥´÷¡
·§≈‡´’¬¡πâÕ¬≈ß  “√ estradiol ≈¥≈ß À√◊ÕÕ“®‡°‘¥®“°
 “√æ‘…®“°∫ÿÀ√’Ë‚¥¬µ√ß   à«πº≈¢Õß·Õ≈°ÕŒÕ≈å ‡™◊ËÕ«à“
·Õ≈°ÕŒÕ≈å„πª√‘¡“≥πâÕ¬ ®–¡’º≈„π°“√ªÑÕß°—π°“√ Ÿ≠‡ ’¬
¡«≈°√–¥Ÿ° ·µà„πª√‘¡“≥∑’Ë Ÿß®–∑”≈“¬°“√∑”ß“π¢Õß
osteoblast  πÕ°®“°π’ÈºŸâπ‘¬¡¥◊Ë¡ ÿ√“®πÕ¬Ÿà„π¿“«–µ‘¥ ÿ√“
¡—°®–¡’√à“ß°“¬‰¡à·¢Áß·√ß ‡π◊ËÕß®“°¢“¥°“√ÕÕ°°”≈—ß°“¬
´÷Ëß àßº≈∂÷ß§«“¡·¢Áß·√ß¢Õß°√–¥Ÿ°‚¥¬µ√ß

4. ·§≈‡´’¬¡ ‡ªìπ·√à∏“µÿ∑’Ë®”‡ªìπµàÕ°“√æ—≤π“¢Õß
°√–¥Ÿ° ‚¥¬‡©æ“–„π«—¬Àπÿà¡ °“√¢“¥·§≈‡´’¬¡®“°Õ“À“√
∑”„Àâ°“√ Ÿ≠‡ ’¬¡«≈°√–¥Ÿ°„πºŸâ ŸßÕ“¬ÿ‡°‘¥‡√Á«¢÷Èπ  ∂“∫—π
National Institute of Health ¢Õßª√–‡∑» À√—∞Õ‡¡√‘°“
·π–π”«à“ ºŸâ™“¬∑’ËÕ“¬ÿ¡“°°«à“ 63 ªï §«√‰¥â√—∫·§≈‡´’¬¡
ª√‘¡“≥ 1,200-1,500 ¡‘≈≈‘°√—¡µàÕ«—π ‡æ◊ËÕªÑÕß°“√‡°‘¥¿“«–
°√–¥Ÿ°æ√ÿπ[5]  °“√‰¥â√—∫·§≈‡´’¬¡ Õ“®‰¥â®“°Õ“À“√À√◊Õ
¬“ ‡™àπ calcium carbonate, calcium citrate, calcium
phosphate

5. °“√ÕÕ°°”≈—ß°“¬ ¡’§«“¡ ”§—≠¡“°„π™à«ß«—¬
Àπÿà¡ ‡π◊ËÕß®“°∑”„Àâ°√–¥Ÿ°¡’¡«≈ Ÿß ®÷ß∑”„Àâ‡°‘¥¿“«–
°√–¥Ÿ°æ√ÿππâÕ¬≈ß‡¡◊ËÕ‡¢â“ Ÿà«—¬™√“  °“√»÷°…“„πºŸâ™“¬Õ“¬ÿ
¡“°°«à“ 60 ªï ®”π«π 820 §π æ∫«à“ °“√ÕÕ°°”≈—ß°“¬
Õ¬à“ß ¡Ë”‡ ¡Õ ™à«¬ªÑÕß°—π°“√‡°‘¥°√–¥Ÿ°À—°∑’Ë√à«¡°—∫¿“«–
°√–¥Ÿ°æ√ÿπ‰¥â¥’∑’Ë ÿ¥[6]  Õ¬à“ß‰√°Áµ“¡ ¬—ß‰¡à “¡“√∂ √ÿª
‰¥â«à“°“√ÕÕ°°”≈—ß°“¬™π‘¥„¥‡À¡“– ¡∑’Ë ÿ¥„π°“√ √â“ß‡ √‘¡
°√–¥Ÿ°  °“√»÷°…“ à«π„À≠à·π–π”„ÀâÕÕ°°”≈—ß‚¥¬‡πâπ à«π
√à“ß°“¬∑’Ë√—∫πÈ”Àπ—° (weight bearing) ´÷Ëß¡’º≈∑“ßÕâÕ¡§◊Õ
‡æ‘Ë¡§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ·≈–°“√∑√ßµ—«

ºŸâ™“¬®– Ÿ≠‡ ’¬¡«≈°√–¥Ÿ°Õ¬à“ß™â“Ê √âÕ¬≈– 7 ∂÷ß 12
µàÕ ‘∫ªï ‚¥¬‡√‘Ë¡µ—Èß·µàÕ“¬ÿ 30 ªï[7]  „π∑“ß§≈‘π‘° ¿“«–°√–¥Ÿ°
æ√ÿπ‰¡à¡’Õ“°“√‡©æ“– ·µàÕ“°“√π”∑’ËºŸâªÉ«¬¡“æ∫·æ∑¬å¡—°
®–‡ªìπº≈¢â“ß‡§’¬ß∑’Ë‡°‘¥¢÷Èπ ‰¥â·°à °√–¥Ÿ°À—°„πµ”·Àπàß
µà“ßÊ ´÷Ëß∂◊Õ«à“‡ªìπ√–¬–¢Õß°√–¥Ÿ°æ√ÿπ∑’Ë°àÕªí≠À“·≈â«
·≈–¡—°®– àßº≈µàÕ§«“¡æ‘°“√·≈–§ÿ≥¿“æ™’«‘µÕ¬à“ß√ÿπ·√ß
·æ∑¬å®÷ß§«√¡’§«“¡√Ÿâ„π·ßà¢Õßªí®®—¬‡ ’Ë¬ß ‡æ◊ËÕ„Àâ°“√¥Ÿ·≈
·≈–√—°…“„π√–¬–°àÕπ‡°‘¥Õ“°“√ ∂÷ß·¡â¿“«–°√–¥Ÿ°æ√ÿπ
„πºŸâ™“¬ à«π„À≠à‡ªìπº≈‚¥¬µ√ß®“°°“√ Ÿß«—¬·≈–æ—π∏ÿ°√√¡
Õ¬à“ß‰√°Áµ“¡ºŸâªÉ«¬√âÕ¬≈– 30-60 ¡’ªí®®—¬‡ ’Ë¬ßÕ◊ËπÊ √à«¡¥â«¬
¥—ßµ“√“ß∑’Ë 1[8]

°“√µ√«®§—¥°√ÕßºŸâ™“¬∑’ËÕ“®®–¡’¿“«–°√–¥Ÿ°
æ√ÿπ

ªí®®ÿ∫—π¬—ß‰¡à¡’¢âÕµ°≈ßÕ¬à“ß‡ªìπ∑“ß°“√ (consensus
guideline) „π°“√µ√«®§—¥°√ÕßºŸâªÉ«¬°√–¥Ÿ°æ√ÿπ Õ¬à“ß‰√
°Áµ“¡ºŸâ™“¬∑’ËÕ¬Ÿà„π°≈ÿà¡‡ ’Ë¬ß ·≈–¡’À≈—°∞“π¢Õß°“√‡°‘¥
ªí≠À“¢Õß°√–¥Ÿ°™π‘¥µà“ßÊ ‡™àπ °√–¥Ÿ°À—°∑’Ë ‰¡à ‰¥â√à«¡
°—∫Õÿ∫—µ‘‡Àµÿ (nontraumatic fracture) °“√¬ÿ∫¢Õß°√–¥Ÿ°

High-risk cause
History of nontraumatic fracture (hip, vertebrae, or wrist)
Osteopenia seen on plain radiograph
Glucocorticoid use of 5 mg or more per day for longer

than six months
Hypogonadism (glucocorticoid-induced or following

orchiectomy)
Hyperparathyroidism

Medium-risk cause
Anticonvulsant drug use (phenytoin or phenobarbital)
Excess alcohol consumption
Tobacco use
Rheumatoid or other inflammatory arthritis
Multiple myeloma or lymphoma
Hypothyroidism or hyperthyroidism
Conditions associated with increased risk of falling

(nursing home residence, prior fall, gait disorder,
dementia, or hemiparesis)

Family history of osteoporosis

µ“√“ß∑’Ë 1  ªí®®—¬‡ ’Ë¬ß¢Õß¿“«–°√–¥Ÿ°æ√ÿπ„πºŸâ™“¬
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 —πÀ≈—ß‚¥¬‰¡à¡’Õ“°“√ À√◊Õ§«“¡ Ÿß≈¥≈ß¡“°°«à“ 1.5 π‘È«
‚¥¬‰¡à¡’ “‡Àµÿ·πà™—¥ ‡ªìπµâπ   §«√‰¥â√—∫°“√µ√«®‡∫◊ÈÕßµâπ
‡æ◊ËÕ¥Ÿ¢âÕ¡Ÿ≈¢Õß°√–¥Ÿ° ·æ∑¬å∫“ß∑à“π·π–π”„Àâµ√«®¡«≈
°√–¥Ÿ°„πºŸâ ŸßÕ“¬ÿ¡“°°«à“ 70 ªï∑ÿ°√“¬ ‡π◊ËÕß®“°‡ ’Ë¬ßµàÕ
°“√‡°‘¥°√–¥Ÿ°À—°¡“°∑’Ë ÿ¥[9]

°“√µ√«®‡æ◊ËÕ«—¥§à“¡«≈°√–¥Ÿ°∑’Ë¬Õ¡√—∫„πªí®®ÿ∫—π §◊Õ
Dual-energy x-ray absorptiometry (DEXA) ´÷Ëß‡ªìπ°“√
µ√«®∑’Ë –¥«° √«¥‡√Á« ·≈–‰¡à‡®Á∫ª«¥ ‚¥¬µ”·Àπàß∑’Ëµ√«®
‰¥â·°à °√–¥Ÿ° —πÀ≈—ß·≈– –‚æ° (hip) º≈°“√µ√«®¡’§à“‡ªìπ

°√—¡µàÕµ“√“ß‡´πµ‘‡¡µ√ πÕ°®“°π’È Õ“®µ√«®¥â«¬§≈◊Ëπ§«“¡
∂’Ë Ÿß∫√‘‡«≥ âπ‡∑â“ À√◊Õ quantitative computed tomogra-
phy ´÷Ëß®–¡’¢âÕ¥’·≈–¢âÕ¥âÕ¬∑’Ë·µ°µà“ß°—π¥—ßµ“√“ß∑’Ë 2[8]

·æ∑¬å à«π„À≠à§ÿâπ‡§¬°—∫¿“«–°√–¥Ÿ°æ√ÿπ„π‡æ»À≠‘ß
‡π◊ËÕß®“°æ∫‰¥â∫àÕ¬ ·≈–¡’§«“¡ —¡æ—π∏å‚¥¬µ√ß°—∫°“√À¡¥
ª√–®”‡¥◊Õπ ºŸâªÉ«¬¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°∑’Ë‰¥â√—∫°“√√—°…“¥â«¬
androgen deprivation therapy ¥â«¬«‘∏’°“√µà“ßÊ °ÁÕ“®
∂◊Õ‰¥â«à“Õ¬Ÿà„π ∂“π°“√≥å‡¥’¬«°—∫ºŸâÀ≠‘ß ŸßÕ“¬ÿ∑’ËÕ¬Ÿà„π«—¬À¡¥
ª√–®”‡¥◊Õπ  πÕ°®“°π—Èπ º≈°√–∑∫®“°°“√≈¥≈ß¢Õß
ŒÕ√å‚¡π testosterone „πºŸâ™“¬ Ÿß«—¬ (aging male)  àßº≈
∂÷ß°“√≈¥≈ß¢Õß¡«≈°√–¥Ÿ°¥â«¬ Õ¬à“ß‰√°Áµ“¡Õß§å°“√
Õπ“¡—¬‚≈° (WHO) ¬—ß‰¡à‰¥â°”Àπ¥§à“ª°µ‘¢Õß¡«≈°√–¥Ÿ°
„π‡æ»™“¬Õ¬à“ß‡ªìπ∑“ß°“√ ¥—ßπ—Èπ„πªí®®ÿ∫—π‡Õ° “√∑“ß
°“√·æ∑¬å à«π„À≠à ¬—ß„™â§à“Õâ“ßÕ‘ß„π‡æ»À≠‘ß¥—ßµ“√“ß∑’Ë 3

πÕ°®“°°“√µ√«®∑“ß√—ß ’·≈â« ºŸâªÉ«¬∑’Ë ‰¥â√—∫°“√
«‘π‘®©—¬°√–¥Ÿ°æ√ÿπ §«√‰¥â√—∫°“√´—°ª√–«—µ‘·≈–µ√«®√à“ß°“¬
Õ¬à“ß≈–‡Õ’¬¥·≈–µ√«®§à“æ◊Èπ∞“π„π‡≈◊Õ¥ ‡æ◊ËÕ ◊∫À“ªí®®—¬
‡ ’Ë¬ßµà“ßÊ ∑’Ë°≈à“«∂÷ß°àÕπÀπâ“π’È µ“¡µ“√“ß∑’Ë 4[8]

º≈¢ÕßŒÕ√å‚¡π·Õπ‚¥√‡®π (androgen) µàÕ
°√–¥Ÿ°

·Õπ‚¥√‡®π‡ªìπŒÕ√å‚¡π§«∫§ÿ¡ (modulators) ∑’Ë¡’
§«“¡ ”§—≠„π°“√‡®√‘≠‡µ‘∫‚µ¢Õß°√–¥Ÿ°„π‡æ»™“¬ ∑”
Àπâ“∑’Ë„π°√–∫«π°“√ metabolism ¢Õß°√–¥Ÿ°‡™àπ‡¥’¬«°—∫
ŒÕ√å‚¡π·Õ ‚µ√‡®π„π‡æ»À≠‘ß[11] °“√≈¥≈ßÀ√◊Õ°“√¢“¥
ŒÕ√å‚¡π‡æ»™“¬‡ªìπ‡«≈“π“π (long-standing testoste-
rone deficiency) ‡ªìπªí®®—¬‡ ’Ë¬ß¢Õß¿“«–°√–¥Ÿ°æ√ÿπ„π
ºŸâ™“¬∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥ ‚¥¬æ∫ Ÿß∂÷ß√âÕ¬≈– 30[7]  ·Õπ‚¥√‡®π
¡’º≈‚¥¬µ√ß„π°“√ àß‡ √‘¡°“√·∫àßµ—«¢Õß osteoblast ºà“π

Type of device

DEXA
Quantitative US of

heel
Quantitative CT

µ“√“ß∑’Ë 2 ¢âÕ¥’·≈–¢âÕ¥âÕ¬¢Õß°“√µ√«®¡«≈°√–¥Ÿ°¥â«¬«‘∏’°“√
µà“ßÊ

Radiation
exposure

Low
None

High

Cost

Moderate
Low

High

Use in moni-
toring therapy

Accepted
Not accepted

Not accepted

DEXA = dual-energy x-ray absorptiometry; US = ultrasonography;
CT = computed tomography.

Classification

Normal
Osteopenia

Osteoporosis
Severe osteoporosis

µ“√“ß∑’Ë 3  ™π‘¥¿“«–°√–¥Ÿ°æ√ÿπµ“¡°“√·∫àß°≈ÿà¡¢Õß WHO10

Bone mineral density

> -1.0 SD
- 1.0 SD to - 2.5 SD
< -2.5 SD
< -2.5 SD with fragility fracture

Standard deviation (SD) are derived from the mean peak value in
young adults

Initial screening

Complete blood cell count
Calcium
Phosphorus
Alkaline phosphatase
Kidney and liver function tests
Vitamin D (25-hydroxyvitamin D)
Thyroid-stimulating hormone level
Total testosterone

µ“√“ß∑’Ë 4  §à“„π‡≈◊Õ¥æ◊Èπ∞“π∑’Ë§«√µ√«®„πºŸâªÉ«¬°√–¥Ÿ°æ√ÿπ

Additional tests†

Serum protein electrophoresis to screen for multiple myeloma
24-hour urine collection to rule out hypocalciuria or hypercalciuria
Estradiol level
Parathyroid hormone to screen for hyperparathyroidism
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°“√°√–µÿâπ∑’Ë androgen receptors „π°√–¥Ÿ° À√◊Õ‡æ‘Ë¡°“√
 √â“ß transforming growth factor-β ·≈– insulin-like
growth factor-1  πÕ°®“°π’È testosterone „π√à“ß°“¬®–
∂Ÿ°‡ª≈’Ë¬π ¿“æ (metabolized) ‰ª‡ªìπ potent estrogen
estradiol ‚¥¬‡Õπ‰´¡å aromatase ∑’Ë¡’Õ¬Ÿà„π°√–¥Ÿ° ∑”Àπâ“∑’Ë
≈¥°“√ resorption ¢Õß°√–¥Ÿ° ´÷Ëß™à«¬ªÑÕß°—π°“√ Ÿ≠‡ ’¬
¡«≈°√–¥Ÿ°„π¿“«–ª°µ‘  ºŸâ™“¬∑’Ë¢“¥ aromatase enzyme
‰¡à«à“®–¥â«¬ “‡Àµÿ„¥°Áµ“¡ ®–∑”„Àâ°√–¥Ÿ°‡®√‘≠‡µ‘∫‚µ™â“
‡¡◊ËÕ‡∑’¬∫°—∫Õ“¬ÿ (delayed bone age) epiphyseal plate
ªî¥™â“ √à“ß°“¬ Ÿß„À≠à·≈–¡’°“√µ“¬·≈– √â“ß„À¡à¢Õß°√–¥Ÿ°
‡√Á«‡°‘π‰ª (increased bone turnover)[12] ́ ÷Ëßª√“°Ø°“√≥å
π’È Õ¥§≈âÕß°—∫º≈°“√‡ΩÑ“ —ß‡°µ°“√≥å∑“ß§≈‘π‘°·≈–°“√
∑¥≈Õß„π —µ«å ‚¥¬°“√ªî¥°—Èπ°“√∑”ß“π¢Õß‡ÕÁπ‰´¡å aroma-
tase[11] °≈à“«‚¥¬√«¡ ·Õπ‚¥√‡®π¡’º≈‚¥¬µ√ß·≈–‚¥¬ÕâÕ¡
∑—Èß„π°“√ √â“ß·≈–¥”√ß§«“¡·¢Áß·√ß¢Õß bone matrix
¿“«– hypogonadism ¡’º≈µàÕ°√–¥Ÿ°¡“°°«à“ à«πÕ◊ËπÊ¢Õß
√à“ß°“¬

º≈¢Õß androgen deprivation therapy (ADT)
‡π◊ËÕß®“° testosterone ∂◊Õ‡ªìπ growth factor ¢Õß

‡´≈≈å¡–‡√ÁßµàÕ¡≈Ÿ°À¡“° ·æ∑¬å®÷ß„™âÀ≈—°°“√≈¥√–¥—∫
ŒÕ√å‚¡π„π°“√√—°…“‚√§π’Èµ≈Õ¥ 50 ªï∑’Ëºà“π¡“ °“√√—°…“‚¥¬
androgen deprivation therapy (ADT) ∑’Ëπ‘¬¡„™â ‰¥â·°à
°“√„Àâ√—∫ª√–∑“π¬“ estrogen °“√ºà“µ—¥ bilateral orchiec-
tomy, °“√„Àâ¬“°≈ÿà¡ antiandrogen  ·≈– gonadotropin-
releasing hormone (GnRH) agonist ‚¥¬„™âÕ¬à“ß„¥Õ¬à“ß
Àπ÷Ëß À√◊Õ√à«¡°—π  „πªí®®ÿ∫—π §«“¡π‘¬¡„™â¬“ estrogen ≈¥
πâÕ¬≈ß ‡π◊ËÕß®“°æ∫º≈¢â“ß‡§’¬ß Ÿß ‡™àπ thromboembolic
phenomenon ·≈–º≈µàÕÀ—«„®  Õ¬à“ß‰√°Áµ“¡ estrogen
‡ªìπ¬“µâπ·∫∫„π°“√√—°…“ºŸâªÉ«¬¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°∑’Ë‰¥âº≈
¥’¡“‚¥¬µ≈Õ¥ ¬“√ÿàπ„À¡à¬—ß§ßÕ“»—¬°≈‰°°“√ÕÕ°ƒ∑∏‘Ï §≈â“¬
°—π °≈à“«§◊Õ ≈¥°“√À≈—Ëß “√ LHRH ∑”„Àâ¡’ŒÕ√å‚¡π LH
‰ª°√–µÿâπ Leydig cell „Àâ √â“ß testosterone πâÕ¬≈ß ¬“
°≈ÿà¡ antiandrogen (flutamide, bicalutamide) ®–ªî¥°—Èπ
androgen receptor „π‡´≈≈å¡–‡√ÁßµàÕ¡≈Ÿ°À¡“° ·≈–
√∫°«π°“√ √â“ßŒÕ√å‚¡ππ’È∑’ËµàÕ¡À¡«°‰µ  ¬“°≈ÿà¡ GnRH
®–ªî¥°—Èπ∑’Ë√–¥—∫ hypothalamus ‚¥¬¬“‡°◊Õ∫∑ÿ°µ—«∑”„Àâ
√–¥—∫¢Õß testosterone ≈¥≈ß®πÕ“®∑”„Àâ‡°‘¥¿“«– hypo-
gonadism[13]

Androgen deprivation therapy (ADT) and
osteoporosis

√“¬ß“π°“√»÷°…“æ∫§«“¡ —¡æ—π∏å√–À«à“ß¿“«–
hypogonadism ·≈–°√–¥Ÿ°æ√ÿπ¡“π—∫ ‘∫ªï·≈â«[14] ·µà°“√
»÷°…“¿“«–π’È„πºŸâªÉ«¬¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°¬—ß¡’πâÕ¬ √“¬ß“π
∑’Ë‡°’Ë¬«¢âÕß°—∫¿“«–°√–¥Ÿ°À—°„πºŸâªÉ«¬°≈ÿà¡π’È Õ“®·¬°‰¥â¬“°
®“°¿“«–°“√°√–®“¬¢Õß¡–‡√Áß‰ª∑’Ë°√–¥Ÿ° (bone metasta-
sis) ´÷Ëß°àÕ„Àâ‡°‘¥°“√ÕàÕπ·Õ¢Õß°√–¥Ÿ°‰¥â‡™àπ‡¥’¬«°—π
µ“√“ß∑’Ë 6 · ¥ß∂÷ß°“√≈¥≈ß¢Õß BMD ´÷Ëß¡’º≈µ“¡√–¬–
‡«≈“À≈—ß‡√‘Ë¡°“√√—°…“¥â«¬ ADT ‚¥¬‡¡◊ËÕµ‘¥µ“¡π“π¢÷Èπ
Õÿ∫—µ‘°“√≥å¢Õß°√–¥ÿπæ√ÿπ®– Ÿß¢÷Èπ

„πª√–‡∑»‰∑¬ °“√√—°…“ºŸâªÉ«¬¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°
„π√–¬–≈ÿ°≈“¡ π‘¬¡∑”ºà“µ—¥ bilateral orchiectomy ́ ÷Ëß‡ªìπ
°“√ºà“µ—¥∑’Ë‰¡à¬ÿàß¬“° §à“„™â®à“¬πâÕ¬ º≈¢â“ß‡§’¬ßπâÕ¬·≈–
≈¥√–¥—∫¢ÕßŒÕ√å‚¡π testosterone ‰¥â‡√Á«∑’Ë ÿ¥  ‚¥¬ºŸâªÉ«¬
 à«π„À≠à®–¬Õ¡√—∫º≈¢â“ß‡§’¬ß∑’ËÕ“®‡°‘¥¢÷Èπ ‡™àπ °“√≈¥≈ß
¢Õß§«“¡µâÕß°“√∑“ß‡æ» (libido)  ·µà«‘∏’°“√π’È ‰¡àπ‘¬¡„π
ª√–‡∑»µ–«—πµ° ‡π◊ËÕß®“°ºŸâªÉ«¬¡’Õ“¬ÿπâÕ¬°«à“‡¡◊ËÕ‰¥â√—∫°“√
«‘π‘®©—¬‚√§  ¥—ßπ—Èπ®÷ßµâÕß√—°…“√–¥—∫§«“¡µâÕß°“√∑“ß‡æ»‰«â
‡æ◊ËÕ§ÿ≥¿“æ™’«‘µ∑’Ë¥’ °“√„™â¬“®÷ß‰¥â√—∫§«“¡π‘¬¡¡“°°«à“
¢âÕ‡ ’¬¢Õß°“√„™â¬“§◊Õ ¬“¡’√“§“·æß ·≈–µâÕß„™âµàÕ‡π◊ËÕß
µ≈Õ¥‰ª

√–¥—∫¢Õß testosterone „π castrate level §◊Õ πâÕ¬
°«à“ 50 π“‚π°√—¡µàÕ‡¥´‘≈‘µ√ (ng/dL) À√◊Õ 0.17 π“‚π‚¡≈
µàÕ‡¥ ‘́≈‘µ√ (nmol/dL) °“√√—°…“ ADT ·µà≈–™π‘¥„Àâº≈¢Õß
√–¥—∫ testosterone ·µ°µà“ß°—π ¥—ßµ“√“ß∑’Ë 5[13]

™π‘¥°“√√—°…“ ADT

Control
Bilateral Orchiectomy
DES 0.2 mg/day
DES 1 mg/day
Estrogen patch
LHRH agonists
Antiandrogen monotherapy
Ketoconazole 400 mg TID

µ“√“ß∑’Ë 5 √–¥—∫¢ÕßŒÕ√å‚¡π testosterone ®“°°“√√—°…“ ADT
«‘∏’°“√µà“ßÊ

total testosterone (ng/dL)

560-640
10-20
570

24-80
< 86
10
720
< 50
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Daniell[19] ‡ªìπºŸâ√“¬ß“π§«“¡ —¡æ—π∏åπ’È‡ªìπ§π·√°
‚¥¬∑”°“√»÷°…“¬âÕπÀ≈—ß„πºŸâªÉ«¬ 235 √“¬∑’Ë‰¥â√—∫°“√
«‘π‘®©—¬‚√§¡–‡√ÁßµàÕ¡≈Ÿ°À¡“° ´÷Ëß¡’√–¬–¢Õß‚√§¡“°°«à“
√–¬– A ·≈–‰¥â√—∫°“√√—°…“¥â«¬°“√∑” bilateral orchiec-
tomy æ∫«à“Õÿ∫—µ‘°“√≥å√«¡„π√–¬–‡«≈“ 7 ªï¢Õß°“√‡°‘¥
°√–¥Ÿ°À—°„π à«π„¥ à«πÀπ÷Ëß „πºŸâªÉ«¬°≈ÿà¡π’È‡¡◊ËÕ‡∑’¬∫°—∫
°≈ÿà¡∑’Ë‰¡à‰¥â√—∫°“√√—°…“¥â«¬ ADT §‘¥‡ªìπ√âÕ¬≈– 28 ·≈–
√âÕ¬≈– 1 µ“¡≈”¥—∫  ·≈–æ∫«à“„π√–¬–‡«≈“µ‘¥µ“¡ 9 ªï
√âÕ¬≈– 48 ¢ÕßºŸâªÉ«¬∑’Ë√—°…“¥â«¬ bilateral orchiectomy
¡’°√–¥Ÿ°À—°∑’Ë¡’ “‡Àµÿ®“°°√–¥Ÿ°æ√ÿπ Õ¬à“ßπâÕ¬ 1 ·Ààß ‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫§à“¡«≈°√–¥Ÿ°„πºŸâªÉ«¬°—∫§πª°µ‘ (control)
æ∫«à“¡’§à“≈¥≈ß√âÕ¬≈– 17 „π√–¬–‡«≈“ 64 ‡¥◊Õπ  √ÿª«à“
¿“«–°√–¥Ÿ°æ√ÿπÕ“®æ∫‰¥â„πºŸâ™“¬ ŸßÕ“¬ÿ °“√√—°…“¥â«¬
ADT Õ“®™à«¬‡√àß„ÀâºŸâ™“¬ ŸßÕ“¬ÿ¡’¿“«–π’È‡√Á«¢÷Èπ „π°√≥’∑’Ë
‰¡à¡’¢âÕÀâ“¡„¥Ê ·æ∑¬åºŸâ√—°…“§«√µ√«®§à“¡«≈°√–¥Ÿ°µ—Èß·µà
‡√‘Ë¡°“√√—°…“ ADT ‡æ◊ËÕªÑÕß°—π§«“¡æ‘°“√∑’ËÕ“®‡°‘¥°—∫ºŸâªÉ«¬
„πÕπ“§µ

Townsend[20] ‰¥â√“¬ß“π„π≈—°…≥–‡¥’¬«°—π ‚¥¬
»÷°…“¬âÕπÀ≈—ßºŸâªÉ«¬ 224 √“¬∑’Ë√—°…“¥â«¬ GnRH agonist
æ∫«à“¡’Õÿ∫—µ‘°“√≥å¢Õß°√–¥Ÿ°À—°®“°°√–¥Ÿ°æ√ÿπ ∑’Ë‰¡à‡°’Ë¬«
¢âÕß°—∫Õÿ∫—µ‘‡Àµÿ ·≈–°“√°√–®“¬¢Õß¡–‡√Áß √âÕ¬≈– 9 À≈—ß
‡√‘Ë¡°“√√—°…“¥â«¬¬“ 1 ªï ºŸâ√“¬ß“π‰¥â √ÿª Õ—µ√“°“√ Ÿ≠‡ ’¬
¡«≈°√–¥Ÿ°À≈—ß°“√√—°…“¥â«¬ ADT ª√–¡“≥√âÕ¬≈– 5-10
µàÕªï „πªï·√° ·≈–‡æ‘Ë¡¢÷Èπ„πªï∂—¥‰ª    Maillefert[17] µ‘¥µ“¡
ºŸâªÉ«¬¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°√–¬– C ®”π«π 12 √“¬∑’Ë‰¥â√—∫
°“√√—°…“¥â«¬¬“ synthetic GnRH agonist æ∫«à“ §à“¡«≈
°√–¥Ÿ°¢Õß°√–¥Ÿ° —πÀ≈—ß·≈– femoral neck ‡√‘Ë¡≈¥≈ß„π
‡¥◊Õπ∑’Ë 6 (√âÕ¬≈– -3 ·≈– -2.7 µ“¡≈”¥—∫) ‡¡◊ËÕ∂÷ß‡¥◊Õπ∑’Ë
18 §à“¡«≈°√–¥Ÿ°≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (√âÕ¬≈–
-7.1) πÕ°®“°π’È¬—ßæ∫¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß§à“ phosphorus
„π°√–· ‡≈◊Õ¥ ́ ÷Ëß· ¥ß∂÷ß°“√ resorption ¢Õß°√–¥Ÿ°µ≈Õ¥

√–¬–‡«≈“°“√µ‘¥µ“¡ºŸâªÉ«¬ Modi[21] √“¬ß“πºŸâªÉ«¬ 26 √“¬
∑’Ë‰¥â√—∫°“√√—°…“¥â«¬ ADT ∑’Ë·µ°µà“ß°—π ∑—Èß°“√„™â¬“ GnRH
agonist, orchiectomy, antiandrogen ·≈– combined
androgen blockade ‚¥¬«—¥¡«≈°√–¥Ÿ°À≈—ß°“√√—°…“ 1 ªï
æ∫«à“√âÕ¬≈– 38 ¡’°√–¥Ÿ°æ√ÿπ ·≈–√âÕ¬≈– 46 ¡’¿“«–°√–¥Ÿ°
∫“ß (osteopenia) ∂÷ß·¡â√“¬ß“π©∫—∫π’È Õ“®‡≈◊Õ°ºŸâªÉ«¬‡¢â“
¡“»÷°…“‰¡à¥’π—° ·µà∑”„Àâ‡ÀÁπ¿“æ¢Õß§«“¡ —¡æ—π∏å¢Õß¿“«–
°√–¥Ÿ°æ√ÿπ·≈–°“√√—°…“ ADT ‰¥â

„πªí®®ÿ∫—π ¬—ß‰¡à¡’¢âÕ √ÿª«à“°“√√—°…“¥â«¬ ADT «‘∏’
„¥∑”„Àâ¡«≈°√–¥Ÿ°≈¥≈ß¡“°∑’Ë ÿ¥ Õ¬à“ß‰√°Áµ“¡¡’§«“¡‡™◊ËÕ«à“
°“√∑” bilateral orchiectomy πà“®– àßº≈‡ ’¬µàÕ°√–¥Ÿ°
¡“°∑’Ë ÿ¥[14]   ·µà√“¬ß“π„π√–¬–µàÕ¡“ æ∫«à“°“√ºà“µ—¥
(surgical castration) ∑”„Àâ¡«≈°√–¥Ÿ°≈¥≈ß‡√Á«„πªï·√°
‡∑à“π—Èπ  ·µà„πªïµàÕ‰ª Õ—µ√“°“√ Ÿ≠‡ ’¬¡«≈°√–¥Ÿ°®–‰¡à·µ°
µà“ß°—∫°“√„™â¬“ (medical castration)[14]

°“√√—°…“ ADT ∑’Ë ‰¡à àßº≈µàÕ¿“«–°√–¥Ÿ°æ√ÿπ
1. Estrogen ¥—ß‰¥â°≈à“«°àÕπÀπâ“π’È ∂÷ß∫∑∫“∑¢Õß

ŒÕ√å‚¡ππ’È°—∫°“√æ—≤π“°“√¢Õß°√–¥Ÿ° ‚¥¬ŒÕ√å‚¡ππ’ÈÕ“®
√—°…“À√◊Õ‡æ‘Ë¡√–¥—∫¡«≈°√–¥Ÿ° ∑”„Àâ°“√ turnover ¢Õß‡´≈≈å
°√–¥Ÿ°‡°‘¥™â“≈ß Eriksson[16] √“¬ß“π°“√»÷°…“‡ª√’¬∫‡∑’¬∫
ºŸâªÉ«¬ orchiectomy ·≈–ºŸâªÉ«¬∑’Ë√—°…“ ADT ¥â«¬ estro-
gen æ∫«à“ºŸâªÉ«¬°≈ÿà¡·√°¡’°“√ Ÿ≠‡ ’¬¡«≈°√–¥Ÿ°√âÕ¬≈– 10
„πªï·√° ¢≥–∑’ËºŸâªÉ«¬°≈ÿà¡À≈—ß Ÿ≠‡ ’¬‡æ’¬ß√âÕ¬≈– 1 ‡∑à“π—Èπ
·µà√“¬ß“ππ’È ‰¡à‰¥â°≈à“«∂÷ßº≈¢â“ß‡§’¬ß·≈–º≈√–¬–¬“«¢Õß
°“√√—°…“¥â«¬ estrogen Õ¬à“ß‰√°Áµ“¡ §«“¡√Ÿâπ’È ‰¥âπ”‰ª Ÿà
°“√§âπ§«â“«‘®—¬ estrogen √Ÿª·∫∫Õ◊Ëπ ‡æ◊ËÕ≈¥º≈¢â“ß‡§’¬ß
‡™àπ °“√„™â PC-SPES ́ ÷Ëß‡ªìπ putative estrogenic herbal
compound ´÷ËßÕ“®π”¡“„™â√—°…“„πºŸâªÉ«¬‚√§π’È„πÕπ“§µ

2. °“√„™â¬“ bicalutamide monotherapy ‡ªìπ
¬“„π°≈ÿà¡ nonsteroidal antiandrogen ∑”Àπâ“∑’Ë„π°“√®—∫

ºŸâ»÷°…“

Diamond[15]
Eriksson[16]

Maillefert[17]
Daniell[18]

µ“√“ß∑’Ë 6 °“√»÷°…“·∫∫ prospective ¢Õß§à“ BMD „πºŸâªÉ«¬∑’Ë√—°…“¥â«¬ ADT ™π‘¥µà“ßÊ

stage

M1
M0

M0
M0

®”π«πºŸâªÉ«¬

12
27

12
26

°“√√—°…“ (ADT)

Goserelin and flutamide
Orchiectomy (n=11)
Estrogen (n=16)
Triptorelin
Orchiectomy or GnRH agonist

°“√‡ª≈’Ë¬π·ª≈ß¢Õß BMD

-6.6% at 6 months
-10% at 12 months
-1% at 12 months
-7.1 % at 18 months
-7.6 % at 24 months
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°—∫ cytosol androgen receptors ∑’Ë‡´≈≈å‡ªÑ“À¡“¬[10]
√“¬ß“π¢Õß Verhelst[22] ´÷Ëß‡ªìπ°“√»÷°…“·∫∫ random-
ized control trial (RCT) ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ ADT
¢Õß¬“ ‚¥¬·¬°»÷°…“º≈¢ÕßŒÕ√å‚¡π‡©æ“–ºŸâªÉ«¬ 23 √“¬
æ∫«à“ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ bicalutamide monotherapy ¡’√–¥—∫
¢Õß luteinizing hormone ‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 102  ¡’√–¥—∫
total testosterone ‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 66   §à“ free testoste-
rone ‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 57 ·≈– estradiol √âÕ¬≈– 66 „π
√–¬–‡«≈“°“√√—°…“ 24  —ª¥“Àå ‚¥¬¡’º≈≈¥≈ßÕ¬à“ß¡’π—¬
 ”§—≠‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫§à“°àÕπ√—°…“ „π¢≥–‡¥’¬«°—πæ∫
«à“ºŸâªÉ«¬ ADT ∑’Ë„™â GnRH ∑”„Àâ√–¥—∫¢Õß estradiol ≈¥
≈ß∂÷ß√âÕ¬≈– 77  Õ¬à“ß‰√°Áµ“¡ º≈¢Õß°“√»÷°…“π’ÈÕ“®¬—ß
‰¡à “¡“√∂ √ÿª‰¥â«à“¬“π’È∑”„Àâ¡«≈°√–¥Ÿ°‡æ‘Ë¡¢÷Èπ ·µà°“√∑’Ë
¬“‰¡à≈¥√–¥—∫¢Õß testosterone (µ“√“ß∑’Ë 5) ·≈–‡æ‘Ë¡√–¥—∫
¢Õß estrogen Õ“® àßº≈∑’Ë ”§—≠„π°“√√—°…“§«“¡Àπ“·πàπ
¢Õß¡«≈°√–¥Ÿ°‰¥â

3. Intermittent androgen blockade (intermit-
tent ADT) ‡ªìπÕ’°·π«∑“ß„π°“√√—°…“¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√√—°…“¥â«¬ total À√◊Õ continuous an-
drogen blockade æ∫«à“ºŸâªÉ«¬°≈ÿà¡ intermittent ADT ¡’
§ÿ≥¿“æ™’«‘µ¥’°«à“ ‡π◊ËÕß®“°‰¡àµâÕß°‘π¬“À√◊Õ©’¥¬“∑ÿ°«—π
πÕ°®“°π’È¬—ßÕ“®™à«¬∑”„Àâ‡°‘¥¿“«–°√–¥Ÿ°æ√ÿπ™â“≈ß[23]
Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕ»÷°…“√“¬≈–‡Õ’¬¥¢ÕßºŸâªÉ«¬ ®–æ∫«à“‰¡à¡’
§«“¡·µ°µà“ß¢Õß°“√ Ÿ≠‡ ’¬¡«≈°√–¥Ÿ° ·µà°“√„™â inter-
mittent ADT ‡°‘¥ªí≠À“°—∫°√–¥Ÿ°æ√ÿπ„π√–¬–‡«≈“π“π
°«à“[23]    Higano[24] √“¬ß“π°“√√—°…“‚¥¬„™â combined
ADT ‡ªìπ√–¬–‡«≈“ 9 ‡¥◊Õπ ·≈–À¬ÿ¥™—Ë«§√“« √Õ®π§à“
PSA ‡æ‘Ë¡¢÷Èπ∂÷ß√–¥—∫∑’Ë°”Àπ¥ ·≈–‡√‘Ë¡°“√√—°…“„À¡àÕ’° 9
‡¥◊Õπ  ≈—∫‰ª‡√◊ËÕ¬Ê æ∫«à“º≈¢Õß¡«≈°√–¥Ÿ°∑’Ë°√–¥Ÿ° —πÀ≈—ß
·≈– –‚æ°„πºŸâªÉ«¬ 36 √“¬ „π√–¬–°àÕπÀ¬ÿ¥¬“™à«ß·√°
≈¥≈ß√âÕ¬≈– 4.7 ·≈– 2.7 µ“¡≈”¥—∫  Õ¬à“ß‰√°Áµ“¡¡«≈
°√–¥Ÿ°„π√–¬–À¬ÿ¥¬“®–§ßµ—« ·µà‰¡à‡æ‘Ë¡¢÷Èπ ¥—ßπ—Èπ°“√√—°…“
¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°¥â«¬«‘∏’°“√π’ÈÕ“®™à«ß¬◊¥‡«≈“¢Õß°“√
 Ÿ≠‡ ’¬¡«≈°√–¥Ÿ°‰¥â

°“√ªÑÕß°—π·≈–°“√√—°…“ºŸâªÉ«¬°√–¥Ÿ°æ√ÿπ®“°
ADT

·¡â®–¬—ß‰¡à¡’¢âÕ¡Ÿ≈·πà™—¥„π°“√ªÑÕß°—π·≈–√—°…“
°√–¥Ÿ°æ√ÿπ∑’Ë‡°‘¥√à«¡°—∫°“√√—°…“ ADT °“√√—°…“¡–‡√Áß

µàÕ¡≈Ÿ°À¡“°‚¥¬«‘∏’π’È¬—ß¡’§«“¡®”‡ªìπ ·≈–„Àâº≈°“√√—°…“
∑’Ë¥’„π√–¥—∫Àπ÷Ëß ¥—ßπ—Èπ·æ∑¬åºŸâ√—°…“§«√¡’§«“¡√Ÿâ·≈–‡¢â“„®
„π°“√¥Ÿ·≈ºŸâªÉ«¬ ‚¥¬¡’À≈—°°“√¥—ßπ’È

1. °“√‡ª≈’Ë¬πæƒµ‘°√√¡„π™’«‘µª√–®”«—π (life style
change) ‡ªìπ¢âÕªØ‘∫—µ‘æ◊Èπ∞“π ”À√—∫ºŸâ ŸßÕ“¬ÿ∑ÿ°§π ‰¡à
®”‡æ“– ”À√—∫ªÉ«¬∑’Ë√—°…“¥â«¬ ADT ‰¥â·°à °“√À¬ÿ¥ Ÿ∫∫ÿÀ√’Ë
°“√≈¥‡§√◊ËÕß¥◊Ë¡·Õ≈°ÕŒÕ≈å °“√ÕÕ°°”≈—ß°“¬°≈“ß· ß
·¥¥∑’Ë¡’Õ—≈µ√â“‰«‚Õ‡≈µÕ¬à“ß ¡Ë”‡ ¡Õ‡æ◊ËÕ™à«¬„π°“√ √â“ß
 “√«‘µ“¡‘π¥’ √—∫ª√–∑“πÕ“À“√‡π◊ÈÕ —µ«åπâÕ¬≈ß ·≈–‡æ‘Ë¡
Õ“À“√º—°·≈–º≈‰¡â‡æ◊ËÕ√—∫ “√ estrogen ®“°æ◊™ ‚¥¬‡©æ“–
æ◊™µ√–°Ÿ≈∂—Ë« √—∫ª√–∑“πª≈“ ´÷Ëß‡ªìπ·À≈àß ”§—≠¢Õß
«‘µ“¡‘π¥’¡“°¢÷Èπ πÕ°®“°π’È§«√¥Ÿ·≈ ¿“æ·«¥≈âÕ¡ ‡™àπ
ÀâÕßπÈ”·≈–æ◊Èπ„π∫â“π‰¡à „Àâ≈◊Ëπ ‡æ◊ËÕªÑÕß°—π°“√À°≈â¡
°√–¥Ÿ°À—° °“√„Àâ§”·π–π”‡À≈à“π’È®–™à«¬„ÀâºŸâªÉ«¬ª√—∫µ—«
√—∫°—∫°“√‡ª≈’Ë¬π·ª≈ß∑’Ë‡°‘¥¢÷Èπ‰¥â¥’¢÷Èπ

2. ·§≈‡´’¬¡ §«√‰¥â√—∫·§≈‡´’¬¡®“°Õ“À“√ª√–®”
«—π 1,200-1,500 ¡‘≈≈‘°√—¡µàÕ«—π „π∫“ß°√≥’µâÕß‰¥â√—∫
«‘µ“¡‘π ¥’ 400 IU µàÕ«—π¥â«¬[10]  ¡’ºŸâ√“¬ß“π«à“ ª√‘¡“≥
·§≈‡ ’́¬¡∑’Ë Ÿß°«à“ 2,000 ¡°.µàÕ«—πÕ“®∑”„ÀâÕÿ∫—µ‘°“√≥å¢Õß
¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°‡æ‘Ë¡¢÷Èπ[25] ‡π◊ËÕß®“°√à“ß°“¬‡ª≈’Ë¬π 25-
hydroxy-vitamin D ‰ª‡ªìπ 1,25 dihydroxyvitamin D
(1,25(OH)

2
D

3
) ´÷Ëß‡ªìπ active form ‰¥âπâÕ¬≈ß ´÷Ëß®“°°“√

»÷°…“æ∫«à“ 1,25 dihydroxyvitamin D ‡ªìπ “√„π√à“ß°“¬
∑’Ë™à«¬ªÑÕß°—π °“√‡°‘¥¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°·≈–¡–‡√Áß
≈”‰ â„À≠à∑’Ë ”§—≠ ‚¥¬¬—∫¬—Èß°√–∫«π°“√ cellular prolif-
eration ·≈– àß‡ √‘¡°“√ differentiation ¢Õß‡´≈≈åµàÕ¡
≈Ÿ°À¡“°[26]  Õ¬à“ß‰√°Áµ“¡ √–¥—∫·§≈‡´’¬¡®“°Õ“À“√
1,200-1,500 ¡°.µàÕ«—π‰¡à¡’º≈µàÕ°“√≈ÿ°≈“¡¢Õß¡–‡√ÁßµàÕ¡
≈Ÿ°À¡“°∑’ËºŸâªÉ«¬‡ªìπÕ¬Ÿà·≈â«[10]

3. Estrogen and SERMs ‡ªìπ∑’Ë¬Õ¡√—∫«à“ °“√
√—°…“ ADT ¥â«¬ŒÕ√å‚¡π estrogen ‰¡à∑”„Àâ BMD ¢Õß
ºŸâªÉ«¬≈¥≈ß ¢âÕ¡Ÿ≈π’Èπ”‰ª Ÿà°“√«‘®—¬‡æ◊ËÕπ”¬“π’È¡“„™â¡“°¢÷Èπ
Taxel[27] ‰¥â√“¬ß“π°“√»÷°…“ºŸâªÉ«¬¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°∑’Ë√—∫
ADT ®”π«π 12 √“¬ ‚¥¬«‘∏’°“√ randomized √–À«à“ß°“√
„Àâ¬“ estradiol 1 mg/day °—∫ placebo ‡ªìπ‡«≈“ 9 ‡¥◊Õπ
æ∫«à“ºŸâªÉ«¬°≈ÿà¡·√°¡’√–¥—∫¢Õßµ—«∫àß™’È (marker) ¢Õß os-
teoclast activity ≈¥≈ß√âÕ¬≈– 28 ∂÷ß 33 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
°≈ÿà¡ placebo ¢≥–π’È  ¬“µ—«„À¡à„π°≈ÿà¡ selective estro-
gen receptor modulator (SERM) ‰¥â√—∫°“√ approved
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„π°“√ªÑÕß°—π·≈–√—°…“°√–¥Ÿ°æ√ÿπ„πºŸâÀ≠‘ßÀ≈—ßÀ¡¥
ª√–®”‡¥◊Õπ ·µà¬—ßÕ¬Ÿà√–À«à“ß°“√»÷°…“‡æ◊ËÕπ”¡“„™â„πºŸâªÉ«¬
¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°

4. ¬“ bisphosphonates ‡ªìπ¬“°≈ÿà¡ pyrophos-
phate analogues ¡’ƒ∑∏‘Ï™à«¬≈¥ bone resorption ‚¥¬
¬—∫¬—Èß°“√∑”ß“π·≈–°“√·∫àßµ—«¢Õß osteoclast ¬“µ—«„À¡à
„π°≈ÿà¡π’È§◊Õ Zoledronic acid ‡ªìπ potent form ¢Õß
bisphosphonate „™â©’¥‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥¥” ‰¥â√—∫°“√
approved „Àâ„™â„πºŸâªÉ«¬∑’Ë¡’ hypercalcemia ®“°°“√
°√–®“¬¢Õß¡–‡√Áß™π‘¥µà“ßÊ ‰ª°√–¥Ÿ° ‡™àπ ¡–‡√ÁßµàÕ¡≈Ÿ°-
À¡“° ¡–‡√Áß‡µâ“π¡ ·≈– multiple myeloma °“√»÷°…“
°“√„™â¬“„πºŸâÀ≠‘ßÀ≈—ßÀ¡¥ª√–®”‡¥◊Õπ æ∫«à“™à«¬‡æ‘Ë¡ BMD
¢Õß°√–¥Ÿ° femoral ·≈– –‚æ° ‰¥â√âÕ¬≈– 5.1 ·≈– 3.5
µ“¡≈”¥—∫[28]   Smith[29] √“¬ß“π°“√»÷°…“·∫∫ RCT
‚¥¬„™â¬“π’È„πºŸâªÉ«¬¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°„π√–¬– M0 ·≈–
√—∫°“√√—°…“¥â«¬ ADT ‚¥¬¡’ºŸâªÉ«¬ 106 √“¬ ·∫àß‡ªìπºŸâªÉ«¬
√—∫¬“ Zoledronic acid ¢π“¥ 4 mg ∑ÿ° 3 ‡¥◊Õπ ·≈–
°≈ÿà¡‰¡à‰¥â√—∫¬“ (placebo group) µ‘¥µ“¡„π√–¬–‡«≈“ 1
ªï æ∫«à“ §à“ BMD ∫√‘‡«≥ lumbar spine „π°≈ÿà¡√—∫¬“‡æ‘Ë¡
¢÷Èπ√âÕ¬≈– 5.6 ·≈– ≈¥≈ß√âÕ¬≈– 2.2 „π°≈ÿà¡∑’Ë‰¡à‰¥â√—∫¬“

πÕ°®“°π’È Saad[30] ¬—ß‰¥â√“¬ß“π°“√„™â¬“π’È„πºŸâªÉ«¬
refractory prostate carcinoma ‡æ◊ËÕªÑÕß°—π°“√‡°‘¥
skeleton related event (SRE) ´÷ËßÀ¡“¬∂÷ß pathologic
fracture À√◊Õ spinal cord compression ‚¥¬µ‘¥µ“¡°“√
√—°…“‡ªìπ‡«≈“ 2 ªï æ∫«à“ °≈ÿà¡ºŸâªÉ«¬∑’Ë„™â¬“ Zoledronic
acid ¡’Õÿ∫—µ‘°“√≥å¢Õß SRE πâÕ¬°«à“°≈ÿà¡ placebo Õ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ „π∑“ß§≈‘π‘° ºŸâªÉ«¬¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°
À≈“¬√“¬∑’Ëæ∫«à“ ¡’∑—Èß¿“«–°√–¥Ÿ°æ√ÿπ ·≈– bone meta-
stasis ́ ÷Ëß∑”„Àâ‡°‘¥ªí®®—¬‡ ’Ë¬ß¢Õß SRE ‡æ‘Ë¡¢÷Èπ‡∑à“µ—« °“√
„™â¬“°≈ÿà¡π’ÈÕ“®¡’ª√–‚¬™πå„π°“√ªÑÕß°—π°“√À—°¢Õß°√–¥Ÿ°

„π¢≥–‡¥’¬«°—π Õ“®‡æ‘Ë¡À√◊Õ√—°…“¡«≈°√–¥Ÿ°‰¡à„Àâ≈¥≈ß
‡√Á«‡°‘π‰ªÕ’°¥â«¬

 √ÿª
»—≈¬·æ∑¬å¬Ÿ‚√„πªí®®ÿ∫—π¡’§«“¡®”‡ªìπµâÕß√Ÿâ‡°’Ë¬«°—∫

¿“«–°√–¥Ÿ°æ√ÿπ ‡π◊ËÕß®“°‚√§¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°∑’Ë‰¥â√—∫°“√
√—°…“Õ¬à“ß‡À¡“– ¡ ¡’æ¬“°√≥å‚√§∑’Ë¥’æÕ ¡§«√ §«“¡√Ÿâ
‡√◊ËÕßπ’È ∂◊Õ‡ªìπ à«πÀπ÷Ëß¢Õß°“√¥Ÿ·≈·∫∫Õß§å√«¡ (holistic)
‡æ◊ËÕ√—°…“√–¥—∫§ÿ≥¿“æ™’«‘µ∑’Ë¥’„Àâ°—∫ºŸâªÉ«¬ √«¡∑—ÈßÕ“®
 “¡“√∂ªÑÕß°—πÀ√◊Õ¬◊¥‡«≈“¢Õß°“√‡°‘¥ bone pain ·≈–
§«“¡æ‘°“√∑“ß°√–¥Ÿ° ́ ÷Ëß∂◊Õ‡ªìπ§«“¡∑ÿ°¢å∑√¡“πÕ¬à“ß„À≠à
À≈«ß ∂÷ß·¡â¬“„π°≈ÿà¡ bisphosphonates ´÷Ëß¡’√“¬ß“π∂÷ß
º≈¥’„π°“√√—°…“ºŸâªÉ«¬‡À≈à“π’È ¬—ß¡’√“§“ Ÿß ∂â“·æ∑¬å¡’§«“¡
√Ÿâ·≈–‡≈◊Õ°„™â„πºŸâªÉ«¬∑’Ë¡’¢âÕ∫àß™’È ®– “¡“√∂≈¥‡«≈“°“√
√—°…“∑’Ë‰¡à®”‡ªìπ„π‚√ßæ¬“∫“≈  àßº≈„Àâª√–À¬—¥§à“„™â®à“¬
∑—Èß„π à«π‚√ßæ¬“∫“≈ ·≈–¢Õß≠“µ‘‰¥â

·π«∑“ß°“√«‘®—¬∑“ß§≈‘π‘°∑’Ë‡°’Ë¬«¢âÕß
1. ∞“π¢âÕ¡Ÿ≈ºŸâªÉ«¬¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°„πª√–‡∑»‰∑¬

√«¡∑—Èß°“√√—°…“¥â«¬ ADT «‘∏’µà“ßÊ
2. ∞“π¢âÕ¡Ÿ≈§à“¡«≈°√–¥Ÿ°æ◊Èπ∞“π¢ÕßºŸâ ŸßÕ“¬ÿ∑’Ë‰¡à

‰¥â‡ªìπ‚√§¡–‡√Áß
3. Õÿ∫—µ‘°“√≥å°“√‡°‘¥°√–¥Ÿ°æ√ÿπ„πºŸâªÉ«¬¡–‡√ÁßµàÕ¡

≈Ÿ°À¡“°∑’Ë√—°…“¥â«¬ ADT ·≈–ªí≠À“ SRE ∑’Ë‡°’Ë¬«¢âÕß
4. °“√»÷°…“·∫∫ cross sectional ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫

¡«≈°√–¥Ÿ°„πºŸâªÉ«¬∑’Ë√—°…“¥â«¬ ADT °—∫ºŸâªÉ«¬ age-
matched ∑’Ë‰¡à‰¥â‡ªìπ¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°

5. °“√»÷°…“·∫∫ prospective ‡æ◊ËÕÀ“§à“¡«≈°√–¥Ÿ°
„πºŸâªÉ«¬¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°°àÕπ°“√√—°…“¥â«¬ ADT ·≈–
µ‘¥µ“¡„π√–¬–‡«≈“ 1-2 ªï
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