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(New Trend in Cancer Therapy 2009)

Õ√ÿ≥’  ‡¥™“æ—π∏ÿå°ÿ≈

ªí®®ÿ∫—πæ∫«à“‚√§¡–‡√Áß‡ªìπ “‡Àµÿ°“√‡ ’¬™’«‘µ∑’Ë ”§—≠ µ‘¥Õ—π¥—∫ 1 „π 3 √Õß®“°Õÿ∫—µ‘‡Àµÿ

·≈–‚√§À—«„® ¢âÕ¡Ÿ≈®“° WHO ªï æ.».2550 æ∫«à“ ¡’ºŸâ‡ ’¬™’«‘µ¥â«¬‚√§¡–‡√Áß 7.9 ≈â“π§π

‚¥¬§‘¥‡ªìπ√âÕ¬≈– 13 ¢Õß “‡Àµÿ°“√‡ ’¬™’«‘µ∑—ÈßÀ¡¥ πÕ°®“°π’È®“°¢âÕ¡Ÿ≈¡–‡√Áß„πª√–‡∑»‰∑¬

æ∫«à“‚√§¡–‡√Áß¡’Õÿ∫—µ‘°“√≥å‡æ‘Ë¡¢÷Èπ∑ÿ°ªï „πªï æ.».2531 ¡’ºŸâªÉ«¬¡–‡√Áß®”π«π 18,284 √“¬ ·≈–

‡æ‘Ë¡¢÷Èπ‡ªìπ 45,834 √“¬ „πªï æ.».2545 ( ”π—°π‚¬∫“¬·≈–»Ÿπ¬å, 2546)

°“√√—°…“‚√§¡–‡√Áß„πªí®®ÿ∫—π¡’ 2  à«π∑’Ë ”§—≠ ‰¥â·°à °“√√—°…“‡©æ“–∑’Ë (local treatment)

ª√–°Õ∫¥â«¬°“√√—°…“¥â«¬°“√ºà“µ—¥À√◊Õ°“√©“¬· ß ·≈–°“√√—°…“∑—Èß√–∫∫ (systemic treatment)

´÷Ëß‡ªìπ°“√√—°…“¥â«¬¬“‡§¡’∫”∫—¥ ‚¥¬¬“‡§¡’∫”∫—¥ à«π„À≠à¡’°≈‰°°“√ÕÕ°ƒ∑∏‘Ï¥â«¬°“√¬—∫¬—Èß°“√

‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å∑’Ë¡’°“√·∫àßµ—«‡√Á« ‡™àπ ‡´≈≈å¡–‡√Áß  àßº≈„Àâ‡°‘¥°“√µ“¬¢Õß‡´≈≈å Õ¬à“ß‰√

°Áµ“¡æ∫«à“ ¬“‡§¡’∫”∫—¥¬—ßÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈åª°µ‘Õ◊Ëπ Ê ∑’Ë·∫àßµ—«‡√Á«¥â«¬

‡™àπ ‡´≈≈å‡¬◊ËÕ∫ÿ∑“ß‡¥‘πÕ“À“√ ‡´≈≈å‡ âπº¡ ‡´≈≈å‡¡Á¥‡≈◊Õ¥ ‡ªìπµâπ  àßº≈„Àâ‡°‘¥º≈¢â“ß‡§’¬ß

µ“¡¡“ ‡™àπ §≈◊Ëπ‰ â Õ“‡®’¬π º¡√à«ß ÕàÕπ‡æ≈’¬ ·≈–∑’Ë ”§—≠§◊Õ‡æ‘Ë¡‚Õ°“ °“√µ‘¥‡™◊ÈÕ®“°¿“«–

‡¡Á¥‡≈◊Õ¥¢“«µË” ¥—ßπ—Èπ ªí®®ÿ∫—π®÷ß¡’°“√æ—≤π“¬“µâ“π¡–‡√Áß∑’ËÕÕ°ƒ∑∏‘Ï®”‡æ“–µàÕ‡´≈≈å¡–‡√Áß

‡√’¬°«à“ çMolecularly targeted therapyé
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Molecularly targeted therapy §◊ÕÕ–‰√
Molecularly targeted therapy §◊Õ °“√√—°…“¥â«¬¬“∑’ËÕÕ°ƒ∑∏‘Ï®”‡æ“–µàÕ‚ª√µ’πÀ√◊Õ

‚¡‡≈°ÿ≈∑’Ë®”‡ªìπµàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å¡–‡√Áß À√◊Õ°“√ √â“ß‡ âπ‡≈◊Õ¥ (angiogenesis) ∑’Ë„™â

„π°“√·æ√à°√–®“¬¢Õß‡´≈≈å¡–‡√Áß ‚¥¬·∫àß‡ªìπ 2 °≈ÿà¡ ‰¥â·°à °≈ÿà¡∑’Ë¡’‚¡‡≈°ÿ≈¢π“¥‡≈Á° (Small

molecules) ·≈–°≈ÿà¡∑’Ë‡ªìπ·Õπµ‘∫Õ¥’ (Monoclonal antibodies)

Molecularly targeted therapy ™π‘¥·√°∑’Ëæ∫«à“„™â ‰¥âº≈Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ §◊Õ °“√

√—°…“ºŸâªÉ«¬¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«√–¬–‡√◊ÈÕ√—ß (Chronic myelogenous leukemia, CML) ¥â«¬¬“

Imatinib (Glivec®) ´÷Ëß‡ªìπ¬“™π‘¥‡¡Á¥ ®—¥Õ¬Ÿà„π°≈ÿà¡‚¡‡≈°ÿ≈¢π“¥‡≈Á° ÕÕ°ƒ∑∏‘Ï®”‡æ“–µàÕ BCR-

ABL tyrosine kinase ∑’Ëæ∫„πºŸâªÉ«¬ CML1

ªí®®ÿ∫—πæ∫«à“ ¡’°“√»÷°…“‡°’Ë¬«°—∫‚¡‡≈°ÿ≈∑’Ë ”§—≠„π°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å¡–‡√Áß„π°≈ÿà¡

¡–‡√Áß∑’Ë‰¡à„™à‡¡Á¥‡≈◊Õ¥ (Solid tumors) ¡“°¢÷Èπ ‚¥¬‚ª√µ’π°≈ÿà¡Àπ÷Ëß∑’Ë¡’°“√æŸ¥∂÷ßÕ¬à“ß¡“° ‰¥â·°à

Human epidermal growth factor receptor (HER) family of transmembrane tyrosine

kinases

HER family À√◊Õ epidermal growth factor receptor (EGFR family) ª√–°Õ∫¥â«¬

receptor 4 ™π‘¥ ‰¥â·°à HER1 (À√◊Õ EGFR), HER2, HER3 ·≈– HER4  ‚¥¬ receptors

¥—ß°≈à“«‡ªìπ transmembrane tyrosine kinase receptors ¡’Àπâ“∑’Ë§«∫§ÿ¡°“√‡®√‘≠‡µ‘∫‚µ¢Õß

‡´≈≈å (cell growth), survival √«¡∂÷ß adhesion, migration ·≈– differentiation ¢Õß‡´≈≈å

πÕ°®“°π’È receptor ·µà≈–™π‘¥ ¬—ßª√–°Õ∫¥â«¬ 3  à«πÀ≈—° (domains) ‰¥â·°à extracellular

binding domain, transmembrane lipophilic segment ·≈– intracellular tyrosine kinase

domain (¬°‡«âπ HER3 receptor ∑’Ë‰¡à¡’ domain π’È)2 ‚¥¬æ∫«à“ tyrosine kinase π’È‡Õß‡ªìπ

µ”·Àπàß ”§—≠„π°“√ÕÕ°ƒ∑∏‘Ï¢Õß¬“ targeted therapy À≈“¬™π‘¥ ¥—ß®–°≈à“«µàÕ‰ª

°≈‰°°“√∑”ß“π¢Õß‚ª√µ’π„π°≈ÿà¡ HER family ‡√‘Ë¡®“°¡’ ligand ∑’Ë®”‡æ“–°—∫ extracellular

domain ¢Õß receptor π—Èπ Ê ¡“®—∫°—∫ receptor ·≈â«‡°‘¥°“√°√–µÿâπ„Àâ¡’°“√®—∫§Ÿà°—π√–À«à“ß

HER receptor 2 receptor ‡√’¬°«à“ çdimerizationé ‚¥¬Õ“®®–‡ªìπ receptor ∑’Ë‡À¡◊Õπ°—π

(homodimerization) À√◊Õµà“ß°—π (heterodimerization) °Á‰¥â ®“°π—Èπ®–¡’°“√°√–µÿâπºà“π signal-

transduction cascades „π‡´≈≈å¡’º≈„Àâ‡°‘¥°“√ proliferation ·≈– survival ¢Õß‡´≈≈å Õ¬à“ß‰√

°Áµ“¡æ∫«à“ extracellular domain ¢Õß HER2 receptor ¡’§«“¡·µ°µà“ß®“°¢Õß receptor

Õ◊Ëπ ‡π◊ËÕß®“° “¡“√∂‡°‘¥°“√ dimerization ‰¥â‚¥¬‰¡àµâÕß¡’ ligand ¡“®—∫ (ligand-activated

state) πÕ°®“°π’È¬—ßæ∫«à“°“√¡’ overexpression À√◊Õ mutation ¢Õß HER2 receptor ‡Õß

 “¡“√∂°√–µÿâπ„Àâ‡°‘¥ dimerization ‰¥â‡™àπ°—π ¥—ß√Ÿª∑’Ë 1 ¡’°“√ dimerization ¢Õß HER2

 àßº≈„Àâ¡’°“√°√–µÿâπ°“√∑”ß“π¢Õß enzyme tyrosine kinase ‡°‘¥°√–∫«π°“√∑’Ë‡√’¬°«à“

çphosphorylationé (‡µ‘¡ phosphate) ®“°π—Èπ¡’°“√ àß —≠≠“≥„Àâ¡’°“√·∫àßµ—«¢Õß‡´≈≈å (prolife-

ration) ºà“π∑“ß RAS-mitogen-activated protein kinase (MAPK) pathway ·≈–¬—∫¬—Èß°“√

µ“¬¢Õß‡´≈≈åºà“π∑“ß phosphatidylinositol 3'-kinase-AKT-mammalian target of rapamycin

(mTOR) pathway2
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√Ÿª∑’Ë 1 · ¥ß°≈‰°°“√∑”ß“π¢Õß‚ª√µ’π„π°≈ÿà¡ HER family

(∑’Ë¡“ : «“√ “√ New England Journal of Medicine 2007;357:39-51.)

°“√π” Molecularly targeted therapy ¡“„™â„π°“√√—°…“¡–‡√Áß™π‘¥µà“ß Ê
Breast cancer

ªí®®ÿ∫—πæ∫«à“ HER2 receptor ¡’∫∑∫“∑ ”§—≠„π°“√æ¬“°√≥å‚√§·≈–°“√√—°…“ºŸâªÉ«¬

¡–‡√Áß‡µâ“π¡ ‚¥¬æ∫«à“ª√–¡“≥√âÕ¬≈– 20-30 ¢ÕßºŸâªÉ«¬¡–‡√Áß‡µâ“π¡¡’¬’π HER2 overexpression2

¬’π HER2 Õ¬Ÿà∫π·¢π —Èπ¢Õß‚§√‚¡‚´¡§Ÿà∑’Ë 17 ∂Ÿ°§âπæ∫§√—Èß·√°µ—Èß·µàªï æ.».2526 ®“°

°“√»÷°…“æ∫«à“°“√¡’ HER2 gene amplification (®”π«π gene copies ¡“°º‘¥ª°µ‘) À√◊Õ HER2

overexpression (°“√ √â“ß‚ª√µ’π¡“°º‘¥ª°µ‘)  àßº≈„Àâ‡´≈≈å¡–‡√Áß· ¥ßÕÕ°∂÷ß§«“¡√ÿπ·√ß¡“°

¢÷Èπ (‡™àπ poorly differentiated tumor ¡’°“√°√–®“¬‰ª¬—ßµàÕ¡πÈ”‡À≈◊Õß∫√‘‡«≥√—°·√â ·≈–°“√

‰¡à¡’ estrogen À√◊Õ progesterone receptors) °√–µÿâπ„Àâ¡’°“√‡®√‘≠‡µ‘∫‚µ·≈–‡æ‘Ë¡°“√·∫àßµ—«

¢Õß‡´≈≈å¡–‡√Áß √«¡∂÷ß‡æ‘Ë¡‚Õ°“ „π°“√≈ÿ°≈“¡·≈–°√–®“¬¢Õß‡´≈≈å¡–‡√ÁßÕ’°¥â«¬  àßº≈„Àâ¡’

°“√æ¬“°√≥å‚√§‰¡à¥’„πºŸâªÉ«¬°≈ÿà¡π’È3 (·ºπ¿Ÿ¡‘∑’Ë 1) Õ¬à“ß‰√°Áµ“¡ æ∫«à“ Molecularly targeted

therapy ‰¥â‡¢â“¡“¡’∫∑∫“∑ ”§—≠„π°“√√—°…“ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡∑’Ë¡’ HER2 overexpression

Õ¬à“ß¡“° ‚¥¬ªí®®ÿ∫—π¡’¬“∑’ËÕÕ°ƒ∑∏‘Ï®”‡æ“–„π°“√µâ“π HER2 receptor ÷́Ëß¬“∑’Ë®–°≈à“«∂÷ß„π

√“¬≈–‡Õ’¬¥µàÕ‰ª§◊Õ Trastuzumab (Herceptin®)

 ”À√—∫°“√∑¥ Õ∫ HER2 status „πªí®®ÿ∫—π¡’ 2 °√–∫«π°“√ §◊Õ Immunohistochemistry

(IHC) §◊Õ°“√¬âÕ¡‡æ◊ËÕ¥Ÿ°“√µ‘¥ ’¢Õß·Õπµ‘∫Õ¥’∑’Ë®”‡æ“–µàÕ‚ª√µ’π„π‡´≈≈å ·≈– Fluorescence in

situ hybridization (FISH) §◊Õ°“√¥Ÿ®”π«π gene copy À√◊Õ amplification ¢Õß¬’π ‚¥¬°“√

«‘π‘®©—¬«à“ºŸâªÉ«¬¡’ HER2 positive ®–µâÕß¡’ HER2 overexpression §◊Õ¡’º≈ IHC 3+ À√◊Õ

¡’º≈ FISH ‡ªìπ∫«° ´÷Ëß∫Õ°∂÷ß°“√¡’ amplification „π°√≥’∑’Ëº≈ IHC 2+ ®–µâÕßµ√«®¬◊π¬—π¥â«¬

«‘∏’ FISH Õ’°§√—Èß
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·ºπ¿Ÿ¡‘∑’Ë 1 · ¥ß§«“¡ —¡æ—π∏å√–À«à“ß HER overexpression ·≈–√–¬–‡«≈“°“√√Õ¥™’«‘µ„π

ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡∑’Ë‰¡à¡’°“√°√–®“¬‰ª¬—ßµàÕ¡πÈ”‡À≈◊Õß∫√‘‡«≥√—°·√â ‚¥¬æ∫«à“°≈ÿà¡

∑’Ë¡’ HER overexpression ¡’√–¬–‡«≈“°“√√Õ¥™’«‘µ —Èπ°«à“

Trastuzumab §◊ÕÕ–‰√
Trastuzumab (Herceptin®) ‡ªìπ Humanized monoclonal antibody ™π‘¥ IgG ª√–°Õ∫

¥â«¬ 2  à«πÀ≈—°§◊Õ  à«π antigen ·≈– humanized IgG ∑’Ë¡’ Fc portion (√Ÿª∑’Ë 2B) „π à«π

¢Õß antigen ®–¡’ 2 antigens ∑’Ë®”‡æ“–„π°“√®—∫°—∫ extracellular domain ¢Õß HER2 receptor

´÷Ëß‡ªìπ∫∑∫“∑À≈—°„π°“√ÕÕ°ƒ∑∏‘Ï¢Õß¬“ ‚¥¬¬—∫¬—Èß°“√°√–µÿâπ°“√∑”ß“π¢Õß enzyme tyrosine

kinase „π intracellular domain ¢Õß receptor  àßº≈„Àâ¡’°“√¬—∫¬—Èß signal-transduction

cascades ¢Õß‡´≈≈å  ”À√—∫°≈‰°„π°“√ÕÕ°ƒ∑∏‘Ï¢Õß Trastuzumab ‡™◊ËÕ«à“¡’À≈“¬°≈‰° ‰¥â·°à

ªÑÕß°—π°“√‡°‘¥ dimerization ¢Õß HER2 receptor, ‡æ‘Ë¡°“√∑”≈“¬ HER2 receptor ‚¥¬

°√–∫«π°“√ endocytosis, ¬—∫¬—Èß°“√ shedding ¢Õß extracellular domain ·≈–°√–µÿâπ immune

response ºà“π∑“ß antibody-dependent cell-mediated cytotoxicity2 ¥—ß√Ÿª∑’Ë 2 C-F

°“√π” Trastuzumab ¡“„™â∑“ß§≈‘π‘°

Trastuzumab ‰¥â√—∫°“√√—∫√Õß„Àâ„™â§√—Èß·√°‚¥¬ FDA (Food and Drug Administration)

„πªï æ.».2541 „Àâ‡ªìπ¬“¡“µ√∞“π Ÿµ√·√°√à«¡°—∫¬“‡§¡’∫”∫—¥ (First line treatment) „π°“√√—°…“
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ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡√–¬–°√–®“¬ (Metastatic breast cancer) ‚¥¬°“√»÷°…“¢Õß Slamon ·≈–

§≥– ‡ªìπ°“√»÷°…“ phase 3 „πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡√–¬–°√–®“¬∑’Ë¡’º≈ HER2 overexpression

∑’Ë‰¡à‡§¬‰¥â√—∫°“√√—°…“¡“°àÕπ®”π«π 469 §π ‡ª√’¬∫‡∑’¬∫√–À«à“ß°“√„Àâ¬“‡§¡’∫”∫—¥ Ÿµ√¡“µ√∞“π

(Anthracycline- À√◊Õ Paclitaxel-based chemotherapy) ‡æ’¬ßÕ¬à“ß‡¥’¬« ·≈–°≈ÿà¡∑’Ë‰¥â¬“‡§¡’

∫”∫—¥ Ÿµ√¡“µ√∞“π√à«¡°—∫ Trastuzumab º≈°“√»÷°…“æ∫«à“ °≈ÿà¡∑’Ë‰¥â Trastuzumab √à«¡¥â«¬

¡’°“√µÕ∫ πÕß∑’Ë¥’°«à“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘„π∑ÿ°ªí®®—¬∑’Ë π„®»÷°…“ §◊Õ¡’ time to disease

progression π“π°«à“ (median, 7.4 VS 4.6 ‡¥◊Õπ; p < 0.001), objective responses  Ÿß°«à“

(√âÕ¬≈– 50 VS √âÕ¬≈– 32; p < 0.001), Õ—µ√“°“√‡ ’¬™’«‘µ∑’Ë  1 ªïπâÕ¬°«à“ (√âÕ¬≈– 22 VS √âÕ¬≈–

33; p=0.008) ·≈–√–¬–‡«≈“°“√√Õ¥™’«‘µπ“π°«à“ (median survival, 25.1 VS 20.3 ‡¥◊Õπ;

p=0.046)4

µàÕ¡“‰¥â¡’°“√»÷°…“°“√„™â¬“ Trastuzumab „πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡√–¬–‡√‘Ë¡µâπ (Early stage

breast cancer) ∑’Ë¡’ HER2 overexpression 4 °“√»÷°…“À≈—° √«∫√«¡ºŸâªÉ«¬¡“°°«à“ 13,000 §π

‰¥â·°à HERA trial5,6 ´÷Ëß‡ª√’¬∫‡∑’¬∫√–À«à“ßºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√—°…“¥â«¬¬“‡§¡’∫”∫—¥ Ÿµ√¡“µ√∞“π

6 √Õ∫ µ“¡¥â«¬ Trastuzumab π“π 1 À√◊Õ 2 ªï ·≈–°≈ÿà¡∑’Ë‰¡à‰¥â Trastuzumab À≈—ß°“√√—°…“

¥â«¬¬“‡§¡’∫”∫—¥§√∫, BCIRG 006 trial, NSABP B-31 trial ·≈– NCCTG N9831 trial7 ‡ª√’¬∫

‡∑’¬∫√–À«à“ßºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√—°…“¥â«¬¬“‡§¡’∫”∫—¥ doxorubicin √à«¡°—∫ cyclophosphamide

4 √Õ∫ (4AC) µ“¡¥â«¬¬“‡§¡’∫”∫—¥°≈ÿà¡ Taxanes Õ’° 4 √Õ∫ (4T) √à«¡°—∫°“√‰¥â√—∫À√◊Õ‰¡à‰¥â√—∫

¬“ Trastuzumab º≈°“√»÷°…“∑—Èß 4 °“√»÷°…“æ∫«à“ °≈ÿà¡∑’Ë‰¥â¬“ Trastuzumab ¡’√–¬–‡«≈“°“√

√Ÿª∑’Ë 2 B : · ¥ß à«πª√–°Õ∫À≈—°¢Õß Trastuzumab

C-F : · ¥ß°≈‰°°“√ÕÕ°ƒ∑∏‘Ï¢Õß Trastuzumab

(∑’Ë¡“ : «“√ “√ New England Journal of Medicine 2007;357:39-51.)
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°≈—∫‡ªìπ´È” (Disease-free survival) π“π°«à“√«¡∂÷ß¡’√–¬–‡«≈“°“√√Õ¥™’«‘µ (Overall survival)

π“π°«à“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ Õ¬à“ß‰√°Áµ“¡ æ∫«à“º≈¢â“ß‡§’¬ß∑’Ë ”§—≠¢Õß¬“ Trastuzumab

§◊Õ cardiac dysfunction æ∫‰¥âª√–¡“≥√âÕ¬≈– 2-16 ‚¥¬‡©æ“–ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“‡§¡’∫”∫—¥°≈ÿà¡

Anthracycline √à«¡¥â«¬  ·µà¢âÕ¥’§◊Õæ∫«à“ cardiac function  “¡“√∂°≈—∫¡“‡ªìπª°µ‘‰¥âÀ≈—ßÀ¬ÿ¥¬“

Trastuzumab

°≈à“«‚¥¬ √ÿª®“°¢âÕ¡Ÿ≈∑—ÈßÀ¡¥ ®–‡ÀÁπ‰¥â«à“ªí®®ÿ∫—π Trastuzumab ∂◊Õ‡ªìπ molecularly

targeted therapy ∑’Ë¡’º≈‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√√—°…“ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡∑’Ë¡’º≈ HER2 ‡ªìπ∫«°

∑—Èß„πºŸâªÉ«¬√–¬–°√–®“¬·≈–√–¬–µâπ ·µàÕ¬à“ß‰√°Áµ“¡ æ∫«à“¬—ß¡’¢âÕ®”°—¥¢Õß¢âÕ¡Ÿ≈Õ’°À≈“¬¥â“π

‡™àπ √–¬–‡«≈“„π°“√√—°…“∑’Ë‡À¡“– ¡ ª√–‚¬™πå®“°°“√√—°…“¥â«¬ Trastuzumab µàÕ‡π◊ËÕß·¡â¡’

°“√≈ÿ°≈“¡¢Õß‚√§ (disease progression)  °“√„Àâ¬“∑’Ë¡’º≈µâ“π HER2 √à«¡°—π°—∫ Trastuzumab

‡ªìπµâπ2

Lapatinib ‡ªìπ molecularly targeted therapy ™π‘¥√—∫ª√–∑“π∑’Ë¡’º≈µâ“π∑—Èß HER1 ·≈–

HER2 tyrosine kinases °“√»÷°…“°àÕπÀπâ“π’Èæ∫«à“ °“√„Àâ Lapatinib √à«¡°—∫¬“‡§¡’∫”∫—¥

Capecitabine „π°“√√—°…“ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡√–¬–≈ÿ°≈“¡À√◊Õ√–¬–°√–®“¬∑’Ë¡’º≈ HER2 ‡ªìπ

∫«° (HER2 positive Locally advanced or Metastatic breast cancer) ∑’Ë≈â¡‡À≈«®“°°“√√—°…“

¥â«¬ Trastuzumab ¡“°àÕπ  “¡“√∂‡æ‘Ë¡Õ—µ√“°“√µÕ∫ πÕß (response rate) ·≈– time to

progression ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ºŸâªÉ«¬∑’Ë‰¥â√—∫ Capecitabine ‡æ’¬ßÕ¬à“ß‡¥’¬«8 πÕ°®“°π’È§ßµâÕß

√Õº≈ ongoing trial ÷́Ëß‡ª√’¬∫‡∑’¬∫°“√„Àâ Lapatinib ‡æ’¬ß™π‘¥‡¥’¬«·≈–°“√„Àâ Lapatinib

√à«¡°—∫ Trastuzumab „πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡√–¬–µâπ (Adjuvant Lapatinib and/or Trastuzumab

Optimisation; ALTTO trial)

Gastrointestinal stromal tumor (GIST)

GIST ‡ªìπ¡–‡√Áß°≈ÿà¡ mesenchymal tumor ∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥„π∑“ß‡¥‘πÕ“À“√ §”«à“ çGISTé

¡’°“√æŸ¥∂÷ß§√—Èß·√°µ—Èß·µàªï æ.».2526 ·µà¬—ß‰¡à∑√“∫«à“¡’µâπ°”‡π‘¥®“°‡´≈≈å„¥ ®π°√–∑—Ëßªï æ.».

2541 Yukihiko Kitamura ·≈–§≥–æ∫«à“ GIST ¡’µâπ°”‡π‘¥®“° interstitial cells of Cajal

´÷Ëß‡ªìπ‡´≈≈å∑’Ë¡’√–∫∫ª√– “∑¡“‡≈’È¬ß ∑”ß“π —¡æ—π∏å°—∫ Auerbachûs plexus ÷́Ëß¡’Àπâ“∑’Ë‡ªìπ

autonomic pacemaker ·≈–§«∫§ÿ¡°“√∫’∫µ—« (peristalsis) „π√–∫∫∑“ß‡¥‘πÕ“À“√9 æ∫«à“

√âÕ¬≈– 75 ¢ÕßºŸâªÉ«¬¡’Õ“¬ÿ¡“°°«à“ 50 ªï (Õ“¬ÿ‡©≈’Ë¬ 58 ªï) ‚¥¬æ∫‰¥â ‰¡àµà“ß°—π∑—Èß‡æ»™“¬·≈–

‡æ»À≠‘ß æ∫‰¥â∑ÿ°Õ«—¬«–„π√–∫∫∑“ß‡¥‘πÕ“À“√ ·µà∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥§◊Õ °√–‡æ“–Õ“À“√ (√âÕ¬≈– 50)

√Õß≈ß¡“§◊Õ ≈”‰ â‡≈Á° (√âÕ¬≈– 25) ≈”‰ â„À≠à·≈–≈”‰ âµ√ß (√âÕ¬≈– 10) πÕ°®“°π’È¬—ßæ∫«à“

√âÕ¬≈– 10 ¢Õß GIST  “¡“√∂‡°‘¥¢÷ÈππÕ°√–∫∫∑“ß‡¥‘πÕ“À“√‰¥âÕ’°¥â«¬ (Extra-Gastrointestinal

GIST) ‰¥â·°à mesentery, omentum, retroperitoneum ·≈– pelvis Õ“°“√· ¥ß„πºŸâªÉ«¬

 à«π„À≠à‰¡à®”‡æ“– ‡™àπ ÕàÕπ‡æ≈’¬ ·πàπ∑âÕß ¡’‡≈◊Õ¥ÕÕ°„π∑“ß‡¥‘πÕ“À“√ §≈”‰¥â°âÕπ∑’Ë∑âÕß

Õ“°“√· ¥ß¢Õß≈”‰ âÕÿ¥µ—π À√◊ÕÕ“®µ√«®æ∫‚¥¬∫—ß‡Õ‘≠®“°°“√ àÕß°≈âÕßÀ√◊Õºà“µ—¥ ‡ªìπµâπ10
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¡’°“√»÷°…“‡°’Ë¬«°—∫ªí®®—¬∑’Ë¡’º≈µàÕ°“√æ¬“°√≥å‚√§„πºŸâªÉ«¬ GIST æ∫«à“¢π“¥°âÕπ (tumor

size) ·≈–°“√·∫àßµ—«¢Õß‡´≈≈å (mitosis) ‡ªìπªí®®—¬ ”§—≠∑’Ë ÿ¥ πÕ°®“°π’Èµ”·Àπàß¢Õß¡–‡√Áß

µâπ°”‡π‘¥°Á¡’§«“¡ ”§—≠µàÕ°“√æ¬“°√≥å‚√§‡™àπ°—π °≈à“«§◊Õ ¡–‡√Áßµâπ°”‡π‘¥∑’Ëµ”·Àπàß°√–‡æ“–

Õ“À“√¡’°“√æ¬“°√≥å‚√§¥’°«à“µ”·Àπàß≈”‰ â‡≈Á° à«π duodenum, jejunum À√◊Õ ileum ·≈–

rectum µ“¡≈”¥—∫10 ¥—ßµ“√“ß∑’Ë 1

°“√µ√«®∑“ßæ¬“∏‘«‘∑¬“æ∫«à“ GIST ¡—°¡’≈—°…≥– 3 °≈ÿà¡ ‰¥â·°à epithelioid, spindle ·≈–

mixed Õ¬à“ß‰√°Áµ“¡ ‡π◊ËÕß®“°≈—°…≥–∑“ßæ¬“∏‘«‘∑¬“ GIST ¡’§«“¡§≈â“¬§≈÷ß°—∫‡π◊ÈÕßÕ°™π‘¥Õ◊Ëπ

¥â«¬ °“√¬âÕ¡ immunohistochemistry ®÷ß¡’§«“¡ ”§—≠„π°“√«‘π‘®©—¬·¬°‚√§10,11 ¥—ßµ“√“ß∑’Ë 2

®–‡ÀÁπ«à“ KIT (À√◊Õ CD 117) ‡ªìπ marker ∑’Ë¡’§«“¡‰«·≈–§«“¡®”‡æ“–∑’Ë ÿ¥„π°“√«‘π‘®©—¬

GIST

KIT (À√◊Õ CD 117) §◊ÕÕ–‰√
KIT ‡ªìπ transmembrane tyrosine kinase receptor ª√–°Õ∫¥â«¬ 3  à«πÀ≈—° (domains)

‰¥â·°à extracellular domain, juxtamembrane domain ·≈– tyrosine kinase (TK) domain

´÷Ëß TK domain ¬—ß·¬°‡ªìπ TKI ·≈– TKII domains9,10 ª°µ‘æ∫„π mast cells, germ cells,

melanocytes, erythroid stem cells ·≈– interstitial cells of Cajal ·≈–æ∫«à“ KIT ¡’∫∑∫“∑

 ”§—≠µàÕ°“√‡®√‘≠‡µ‘∫‚µµ“¡ª°µ‘¢Õß‡´≈≈å¥—ß°≈à“«¥â«¬11

Size Risk of progressive disease

Gastric Duodenum Jejunum Rectum

or ileum

Mitotic index <5 per 50 hpf <2 cm 0% 0% 0% 0%

2-5 cm 1.9% 4.3% 8.3% 8.5%

5-10 cm 3.6% 24% - -

>10 cm 10% 52% 34% 57%

Mitotic index >5 per 50 hpf <2 cm - - - 54%

2-5 cm 16% 73% 50% 52%

5-10 cm 55% 85% - -

>10 cm 86% 90% 86% 71%

hpf : high-power field

∑’Ë¡“ : «“√ “√ Lancet 2007;369:1731-41.

µ“√“ß∑’Ë 1 · ¥ß Guideline for risk assessment of primary Gastrointestinal stromal

tumor (GIST)
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µ“√“ß∑’Ë 2 · ¥ß°“√«‘π‘®©—¬·¬°‚√§‚¥¬ immunohistochemical staining ¢Õß Gastrointestinal

stromal tumor (GIST)

                           Markers

     Classification Desmin Smooth-Muscle    KIT     CD34   S-100

     Action

True smooth-muscle tumor Positive Positive Negative 30% positive Rarely

  positive

Gastrointestinal stromal tumor Negative Often positive Positive Majority 5-10%

positive positive

Schwannoma Negative Often foclly Negative Often Diffusely

  positive   positive   positive

Desmoid fibromatosis Rare cells Positive Negative Often focally Rare cells

  positive   positive   positive

∑’Ë¡“ : «“√ “√ New England Journal of Medicine 2004;351:1779-87.

°≈‰°°“√∑”ß“πª°µ‘‚¥¬ºà“π KIT receptor ‡√‘Ë¡®“°¡’ Stem-Cell Factor ´÷Ëß‡ªìπ ligand

∑’Ë®”‡æ“–°—∫ extracellular domain ¡“®—∫°—∫ receptor ·≈â«‡°‘¥°“√°√–µÿâπ„Àâ¡’°“√®—∫§Ÿà°—π

√–À«à“ß KIT receptor 2 receptor ‡√’¬°«à“ çKIT homodimerizationé  àßº≈„Àâ¡’°“√°√–µÿâπ°“√

∑”ß“π¢Õß enzyme tyrosine kinase ‡°‘¥°√–∫«π°“√∑’Ë‡√’¬°«à“ çcross-phosphorylationé (‡µ‘¡

phosphate)  àß —≠≠“≥„Àâ¡’°“√·∫àßµ—«¢Õß‡´≈≈å (proliferation) ·≈–¬—∫¬—Èß°“√µ“¬¢Õß‡´≈≈å

(inhibit apoptosis)11

Pathophysiology of GIST

√âÕ¬≈– 85-90 ¢Õß GIST ¡’ kinase gene mutation ‰¥â·°à KIT À√◊Õ PDGFRA (platelet-

derived growth factor receptor, alpha polypeptide) mutations ‚¥¬æ∫«à“ à«π„À≠à (√âÕ¬≈–

75) ‡ªìπ KIT mutation ́ ÷Ëßæ∫«à“‡°‘¥ mutation µ√ßµ”·Àπàß juxtamembrane domain (exon 11)

¡“°∑’Ë ÿ¥ Õ¬à“ß‰√°Áµ“¡ “¡“√∂‡°‘¥ mutation µ√ß domains Õ◊Ëπ‰¥â ‡™àπ extracellular domains

(exon 8 ·≈– 9) ·≈– kinase I, II domains (exons 13 ·≈– 17) ‡ªìπµâπ10 º≈¢Õß°“√¡’

KIT mutation ∑”„Àâ¡’°“√‡°‘¥ homodimerization ‰¥â‚¥¬‰¡àµâÕß¡’ ligand ¡“®—∫ °√–µÿâπ°“√

‡°‘¥ phosphorylation ·≈– downstream signaling pathway  àßº≈„Àâ¡’°“√·∫àßµ—«¢Õß‡´≈≈å

(proliferation) ·≈–¬—∫¬—Èß°“√µ“¬¢Õß‡´≈≈å (inhibit apoptosis) µàÕ‰ª11 (√Ÿª∑’Ë 3 ·≈– 4)
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√Ÿª∑’Ë 3 · ¥ß°≈‰°°“√∑”ß“π‚¥¬ºà“π KIT receptor, °“√¡’ mutation ¢Õß KIT receptor ·≈–

°“√ÕÕ°ƒ∑∏‘Ï¢Õß¬“ Imatinib

(∑’Ë¡“ : «“√ “√ New England Journal of Medicine 2004;351:1779-87.)

√Ÿª∑’Ë 4 · ¥ßµ”·Àπàß°“√‡°‘¥ KIT ·≈– PDGFRA mutation

PDGFRA : platelet-derived growth factor receptor, alpha polypeptide

(∑’Ë¡“ : «“√ “√ Lancet 2007;369:1731-41.)
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°“√√—°…“

°“√√—°…“À≈—°„πªí®®ÿ∫—π¢Õß GIST ¬—ß‡ªìπ∫∑∫“∑¢Õß°“√ºà“µ—¥„πºŸâªÉ«¬√–¬–µâπ∑’Ë “¡“√∂

ºà“µ—¥‰¥â (Localized primary resectable GIST) ·µà¡’ºŸâªÉ«¬Õ’°°≈ÿà¡Àπ÷Ëß∑’ËÕ¬Ÿà„π√–¬–°√–®“¬À√◊Õ

ºà“µ—¥‰¡à‰¥â (Unresectable À√◊Õ Metastatic GIST) µâÕß„™â«‘∏’°“√√—°…“Õ◊ËππÕ°‡Àπ◊Õ®“°°“√ºà“µ—¥

·≈–‡π◊ËÕß®“° GIST ‡ªìπ¡–‡√Áß∑’Ë ‰¡àµÕ∫ πÕßµàÕ∑—Èß°“√√—°…“¥â«¬¬“‡§¡’∫”∫—¥·≈–°“√©“¬· ß

°“√√—°…“„πªí®®ÿ∫—π ®÷ß¡’∫∑∫“∑¢Õß¬“ molecularly targeted therapy §◊Õ Imatinib (Glivec®)

´÷ËßÕÕ°ƒ∑∏‘Ï®”‡æ“–µàÕ KIT ‚¥¬®–°≈à“«„π√“¬≈–‡Õ’¬¥µàÕ‰ª πÕ°®“°π’È¬—ßæ∫«à“ ‡¡◊ËÕµ‘¥µ“¡°“√

√—°…“ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√—°…“¥â«¬°“√ºà“µ—¥‰ª·≈â« ª√–¡“≥√âÕ¬≈– 40 ®–¡’°“√°≈—∫‡ªìπ´È”¢Õß‚√§

¿“¬„π 5 ªï „πºŸâªÉ«¬°≈ÿà¡π’È æ∫«à“ Imatinib °Á¡’∫∑∫“∑ ”§—≠„π°“√√—°…“‡™àπ‡¥’¬«°—π

Imatinib §◊ÕÕ–‰√
Imatinib (Glivec®) ‡ªìπ small molecule tyrosine kinase inhibitor ¡’º≈µàÕÀ≈“¬ recep-

tor ‰¥â·°à ABL, BCR-ABL, PDGFRB, ARG √«¡∂÷ß KIT ·≈– PDGFRA ÕÕ°ƒ∑∏‘Ï‚¥¬µ—« Imatinib

¡’‚§√ß √â“ß§≈â“¬ ATP ®–‰ª·¬àß ATP „π°“√®—∫°—∫ ATP binding sites ¢Õß intracellular portion

of KIT kinases  àßº≈¬—∫¬—Èß°“√‡°‘¥ autophosphorylation ·≈–¬—∫¬—Èß°“√°√–µÿâπ signaling

pathways µàÕ‰ª ‚¥¬æ∫«à“ Imatinib ¡’º≈¬—∫¬—Èß‰¥â∑—Èß wild-type ·≈– mutant KIT10 (√Ÿª∑’Ë 5)

√Ÿª∑’Ë 5 · ¥ß°≈‰°°“√ÕÕ°ƒ∑∏‘Ï¢Õß Imatinib ‚¥¬ºà“π KIT receptor, °“√¡’ mutation ¢Õß KIT

receptor ·≈–°“√ÕÕ°ƒ∑∏‘Ï¢Õß¬“ Imatinib

(∑’Ë¡“ : «“√ “√ Lancet 2007;369:1731-41.)
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°“√π” Imatinib ¡“„™â∑“ß§≈‘π‘°

°“√√—°…“ºŸâªÉ«¬ GIST √–¬–°√–®“¬ (Metastatic GIST) °àÕπ∑’Ë®–¡’°“√π” molecularly

targeted therapy ¡“„™â æ∫«à“°“√√—°…“¥â«¬¬“‡§¡’∫”∫—¥‰¥âº≈πâÕ¬¡“° °≈à“«§◊Õ Õ—µ√“°“√

µÕ∫ πÕßπâÕ¬°«à“√âÕ¬≈– 5 ®“°°“√„Àâ doxorubicin-based chemotherapy12 ºŸâªÉ«¬¡’√–¬–‡«≈“

°“√√Õ¥™’«‘µ‚¥¬‡©≈’Ë¬ (median overall survival) ª√–¡“≥ 20 ‡¥◊Õπ„π°≈ÿà¡ Metastatic GIST

·≈–‡æ’¬ß 9-12 ‡¥◊Õπ„π°≈ÿà¡ Local recurrence13

µàÕ¡“¡’°“√π” molecularly targeted therapy ¡“„™â ‚¥¬¡’°“√»÷°…“·∫∫ open-label,

randomized, multicenter trial „πºŸâªÉ«¬ advanced GIST ®”π«π 147 §π ‚¥¬„Àâ Imatinib

¢π“¥ 400 mg/day ·≈– 600 mg/day æ∫«à“ ‰¡à¡’ºŸâªÉ«¬∑’Ë¡’ complete response Õ¬à“ß‰√°Áµ“¡

æ∫«à“ ¡’ºŸâªÉ«¬∂÷ß √âÕ¬≈– 53.7 ∑’Ë¡’ partial response ·≈–√âÕ¬≈– 27.9 ¡’ stable disease14

πÕ°®“°π’È¬—ß¡’°“√»÷°…“√–¬– “¡ 2 °“√»÷°…“∑’Ë ”§—≠§◊Õ EORTC trial ·≈– NCI trial15-17 ‡ªìπ°“√

‡ª√’¬∫‡∑’¬∫√–À«à“ß°“√„Àâ Imatinib ¢π“¥ 400 mg/day ·≈– 800 mg/day „πºŸâªÉ«¬ unresectable

À√◊Õ metastatic GIST ®”π«π 946 ·≈– 694 §πµ“¡≈”¥—∫ º≈°“√»÷°…“æ∫«à“ response rate

√âÕ¬≈– 50 ·≈–√âÕ¬≈– 54 ®“° EORTC trial „π°≈ÿà¡∑’Ë‰¥â¬“¢π“¥ 400 ·≈– 800 mg/day

µ“¡≈”¥—∫  √âÕ¬≈– 48 ®“° NCI trial „π∑—Èß Õß°≈ÿà¡ ·≈–¡’ºŸâªÉ«¬∑’Ë‰¥â complete response √âÕ¬≈–

3-5  √ÿª§◊Õ ºŸâªÉ«¬ advanced GIST ∑’Ë‰¥â√—∫ Imatinib 400-800 mg/day ¡’ disease control ∂÷ß

√âÕ¬≈– 70-85 median progression-free survival 20-24 ‡¥◊Õπ ·≈– median overall survival

π“π°«à“ 36 ‡¥◊Õπ „π à«π¢Õßº≈¢â“ß‡§’¬ß®“°°“√„™â¬“ Imatinib ‰¥â·°à º◊Ëπ ∫«¡·≈–¡’°“√§—Ëß¢Õß

 “√πÈ” (fluid retention) º≈¢â“ß‡§’¬ß√ÿπ·√ß®“°°“√„™â Imatinib ¡’πâÕ¬¡“°  à«π„À≠à‡°‘¥®“°°“√

¡’‡≈◊Õ¥ÕÕ°„π∑“ß‡¥‘πÕ“À“√À√◊Õ‡≈◊Õ¥ÕÕ°¿“¬„πµ—«°âÕπ‡Õß æ∫‰¥âª√–¡“≥√âÕ¬≈– 5 ‡∑à“π—Èπ10

Objective clinical response µàÕ°“√‰¥â¬“ Imatinib ¡’§«“¡ —¡æ—π∏å°—∫ tumor genotype

‚¥¬æ∫«à“°≈ÿà¡∑’Ë‡ªìπ KIT exon 11 mutations ¡’ median time to treatment failure ·≈– overall

survival π“π∑’Ë ÿ¥ ·µà°≈ÿà¡∑’Ë‰¡à¡’ KIT mutation À√◊Õ¡’ PDGFRA D842V mutation ¡’°“√

µÕ∫ πÕßπâÕ¬∑’Ë ÿ¥ πÕ°®“°π’È°≈ÿà¡∑’Ë¡’ KIT exon 9 mutations ®–‰¥âª√–‚¬™πå®“°°“√‰¥â Imatinib

¢π“¥ Ÿß  √ÿª§◊Õ Imatinib ∂◊Õ‡ªìπ°“√√—°…“¡“µ√∞“π„π°“√√—°…“ºŸâªÉ«¬ GIST √–¬–°√–®“¬·≈–

ºŸâªÉ«¬∑’Ë‡ªìπ´È”¿“¬À≈—ß°“√ºà“µ—¥ (Metastatic/Recurrent GIST)10,18,19

Õ¬à“ß‰√°Áµ“¡ ·¡â«à“ Imatinib  “¡“√∂‡æ‘Ë¡§ÿ≥¿“æ™’«‘µ·≈–√–¬–‡«≈“°“√√Õ¥™’«‘µ

(survival) „πºŸâªÉ«¬ advanced GIST ·µàæ∫«à“ºŸâªÉ«¬ à«π„À≠à‰¡àÀ“¬¢“¥ (cure) πÕ°®“°π’È

¬—ß¡’°“√¥◊ÈÕµàÕ°“√√—°…“¥â«¬¬“ Imatinib „πºŸâªÉ«¬ GIST ‰¥â ‚¥¬°“√¥◊ÈÕ¬“¥—ß°≈à“«·∫àß‡ªìπ 2 °≈ÿà¡

À≈—° §◊Õ Primary resistance ·≈– Secondary resistance, Primary resistance §◊Õ°“√¥◊ÈÕ¬“

„πºŸâªÉ«¬∑’Ë‰¡à¡’°“√µÕ∫ πÕß·∫∫ stable disease ¿“¬À≈—ß°“√√—°…“¥â«¬ Imatinib À√◊ÕºŸâªÉ«¬∑’Ë

µÕ∫ πÕß∑“ß§≈‘π‘°µàÕ Imatinib „π√–¬–·√°À≈—ß°“√√—°…“·µàµàÕ¡“¡’°“√≈ÿ°≈“¡¢Õß‚√§ (disease

progression) ¿“¬„π 6 ‡¥◊Õπ æ∫„πºŸâªÉ«¬∑’Ë¡’ KIT exon 9 mutation À√◊Õ°≈ÿà¡ wild-type (‰¡à¡’

kinase mutation), Secondary resistance §◊Õ°“√¥◊ÈÕ¬“„πºŸâªÉ«¬∑’Ë¡’°“√≈ÿ°≈“¡¢Õß‚√§ (disease

progression) À≈—ß®“° 6 ‡¥◊Õππ—∫®“°¡’°“√µÕ∫ πÕß∑“ß§≈‘π‘°µàÕ Imatinib „π√–¬–·√° æ∫
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„πºŸâªÉ«¬∑’Ë¡’ acquired KIT À√◊Õ PDGFRA mutations ´÷Ëß¢—¥¢«“ßµàÕ°“√ÕÕ°ƒ∑∏‘Ï¢Õß Imatinib

°“√√—°…“ºŸâªÉ«¬ GIST ∑’Ë¥◊ÈÕµàÕ°“√√—°…“¥â«¬ Imatinib ¡’‰¥âÀ≈“¬«‘∏’ ‡™àπ °“√‡æ‘Ë¡¢π“¥¬“ Imatinib

°“√æ‘®“√≥“ºà“µ—¥À√◊Õ radiofrequency ablation „πµ”·Àπàß∑’Ë∑”‰¥â πÕ°®“°°“√√—°…“¥—ß°≈à“«

·≈â« molecularly targeted therapy ∑’Ë¡’∫∑∫“∑ ”§—≠„π°“√√—°…“ Imatinib-resistant tumor

§◊Õ Sunitinib10

Sunitinib §◊ÕÕ–‰√
Sunitinib (Sutent®) ‡ªìπ multitargeted tyrosine kinase inhibitor ™π‘¥°‘π ÕÕ°ƒ∑∏‘Ï

¬—∫¬—ÈßÀ≈“¬ receptor ‰¥â·°à VEGFR-1, VEGFR-2, fetal liver tyrosine kinase receptor 3

(FLT3), PDGFRB √«¡∂÷ß KIT ·≈– PDGFRA receptors ¡’º≈¬—∫¬—Èß°“√·∫àßµ—«¢Õß‡´≈≈å·≈–

°“√ √â“ß‡ âπ‡≈◊Õ¥ (antitumor and antiangiogenic activities)

°“√π” Sunitinib ¡“„™â∑“ß§≈‘π‘°

Sunitinib (Sutent®) ‰¥â√—∫°“√√—∫√Õß„Àâ„™â§√—Èß·√°‚¥¬ FDA (Food and Drug Admini-

stration) „πªï æ.».2549 „π°“√√—°…“ºŸâªÉ«¬ advanced GIST ∑’Ë‰¡àµÕ∫ πÕßµàÕ°“√√—°…“¥â«¬

Imatinib À√◊Õ∑πµàÕº≈¢â“ß‡§’¬ß¢Õß Imatinib ‰¡à‰¥â ‚¥¬°“√»÷°…“¢Õß Demetri ·≈–§≥–20 ‡ªìπ

°“√»÷°…“·∫∫ ÿà¡√–¬– “¡ (double-blind, placebo-controlled, multicenter, randomized

phase III trial) „πºŸâªÉ«¬ advanced GIST ∑’Ë‰¡àµÕ∫ πÕßµàÕ°“√√—°…“¥â«¬ Imatinib ∑—ÈßÀ¡¥

312 √“¬ ‡ª√’¬∫‡∑’¬∫√–À«à“ß°“√„Àâ¬“ Sunitinib 50 mg «—π≈– 1 §√—Èßπ“π 4  —ª¥“Àå À¬ÿ¥¬“

Õ’° 2  —ª¥“Àå (4 weeks on, 2 weeks off) ·≈– placebo º≈°“√»÷°…“æ∫«à“ ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“

Sunitinib ¡’°“√µÕ∫ πÕß∑’Ë¥’°«à“ §◊Õ¡’ median time to disease progression π“π°«à“ (median,

6.3 VS 1.5 ‡¥◊Õπ), objective response rate  Ÿß°«à“ (√âÕ¬≈– 8 VS √âÕ¬≈– 0) ·≈–√–¬–‡«≈“

°“√√Õ¥™’«‘µπ“π°«à“ (median overall survival, hazard ratio 0.491) º≈¢â“ß‡§’¬ß∑’Ë ”§—≠¢Õß

Sunitinib ‰¥â·°à ∂à“¬‡À≈«, skin discoloration, mucositis, fatigue (√âÕ¬≈– 10), hypertension

(√âÕ¬≈– 17) ·≈– bleeding

πÕ°®“°π’È¢âÕ¡Ÿ≈®“°°“√»÷°…“ phase I/II æ∫«à“ °“√µÕ∫ πÕßµàÕ°“√‰¥â¬“ Sunitinib ¡’

§«“¡ —¡æ—π∏å°—∫ tumor genotype ‚¥¬æ∫«à“°≈ÿà¡∑’Ë¡’ KIT exon 9 mutations À√◊Õ°≈ÿà¡ wild

type ¡’ median time to progression ·≈– median overall survival π“π°«à“°≈ÿà¡∑’Ë¡’ KIT exon

11 mutations Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (median overall survival; 14.3 VS 13.8 VS 5.1 ‡¥◊Õπ

µ“¡≈”¥—∫)21

„π à«π¢Õß°“√π” molecularly targeted therapy ¡“„Àâ„πºŸâªÉ«¬ GIST ¿“¬À≈—ß°“√ºà“µ—¥

(Adjuvant treatment) æ∫«à“¡’°“√»÷°…“À≈—°§◊Õ ACOSOG Z 9001 trial ‡ªìπ°“√»÷°…“√–¬– 3

„πºŸâªÉ«¬ GIST ∑’Ë¡’§«“¡‡ ’Ë¬ßµàÕ°“√°≈—∫¡“‡ªìπ´È” Ÿß (High-risk GIST) §◊Õ ¢π“¥°âÕπ¡“°°«à“

À√◊Õ‡∑à“°—∫ 3 cm ¿“¬À≈—ß°“√ºà“µ—¥ ºŸâªÉ«¬°≈ÿà¡Àπ÷Ëß®–‰¥â√—∫ Imatinib 400 mg/day π“π 1 ªï

Õ’°°≈ÿà¡Àπ÷Ëß®–‰¥â√—∫¬“À≈Õ° (placebo) æ∫«à“ °≈ÿà¡∑’Ë‰¥â√—∫ Imatinib ¡’ relapse-free survival
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∑’Ë 1 ·≈– 2 ªïπ“π°«à“ °≈à“«§◊Õ relapse-free survival ∑’Ë 1 ªï ‡∑à“°—∫√âÕ¬≈– 97 ·≈–√âÕ¬≈– 83

∑’Ë 2 ªï ‡∑à“°—∫√âÕ¬≈– 90 ·≈–√âÕ¬≈– 71 „π°≈ÿà¡∑’Ë‰¥â√—∫ Imatinib ·≈–¬“À≈Õ°µ“¡≈”¥—∫ ·≈–

®“°°“√»÷°…“π’È‡Õß ∑”„Àâªí®®ÿ∫—π Imatinib ‰¥â√—∫°“√√Õß√—∫®“° FDA (Food and Drug Admini-

stration)  À√—∞Õ‡¡√‘°“„π‡¥◊Õπ∏—π«“§¡ æ.».2551 „Àâ„™â‡ªìπ°“√√—°…“‡ √‘¡¿“¬À≈—ß°“√ºà“µ—¥„π

ºŸâªÉ«¬ High-risk GIST

°≈à“«‚¥¬ √ÿª®“°¢âÕ¡Ÿ≈∑—ÈßÀ¡¥ ®–‡ÀÁπ‰¥â«à“ªí®®ÿ∫—π Imatinib ∂◊Õ‡ªìπ°“√√—°…“¡“µ√∞“π

À≈—°„πºŸâªÉ«¬ advanced (unresectable À√◊Õ metastatic GIST), recurrent GIST √«¡∂÷ß

‡ªìπ°“√√—°…“‡ √‘¡¿“¬À≈—ß°“√ºà“µ—¥„πºŸâªÉ«¬ High-risk GIST ¢≥–∑’Ë Sunitinib ¡’∫∑∫“∑„π

°“√√—°…“ºŸâªÉ«¬ advanced GIST ∑’Ë‰¡àµÕ∫ πÕßµàÕ°“√√—°…“¥â«¬ Imatinib À√◊Õ∑πµàÕº≈¢â“ß‡§’¬ß

¢Õß Imatinib ‰¡à‰¥â
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