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New era in Anti-VEGF treatment

                                      ºŸâ™à«¬»“ μ√“®“√¬å π“¬·æ∑¬å≥«æ≈ °“≠®π“√—≥¬å

¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬∏√√¡»“ μ√å

°“√„™â¬“°≈ÿà¡ Anti-VEGF π—∫‡ªìππ«—μ°√√¡„À¡à„π°“√√—°…“‚√§∑“ßμ“À≈“¬‚√§∑’Ë¡’ªí≠À“„π°“√√—°…“

„πÕ¥’μ ‡™àπ ‚√§‡∫“À«“π¢÷Èπ®Õª√– “∑μ“ ‚√§®Õª√– “∑μ“‡ ◊ËÕ¡ √«¡∑—Èß¬—ß¡’°“√æ—≤π“¬“°≈ÿà¡π’ÈÕ¬à“ßμàÕ‡π◊ËÕß

®—°…ÿ·æ∑¬å®÷ß§«√μ‘¥μ“¡º≈°“√»÷°…“‡°’Ë¬«°—∫¬“°≈ÿà¡π’È ‡æ◊ËÕπ”¡“‡≈◊Õ°„™â°—∫ºŸâªÉ«¬„Àâ‡°‘¥ª√– ‘∑∏‘¿“æ·≈–

§«“¡§ÿâ¡§à“ Ÿß ÿ¥

ªí®®ÿ∫—π‡√“ “¡“√∂§âπæ∫«à“ ‚√§∑“ß®—°…ÿ

«‘∑¬“À≈“¬‚√§¡’ “‡Àμÿ¡“®“°°“√¡’‡ âπ‡≈◊Õ¥ßÕ°„À¡à

(ocular neovascularization) ∑’Ëº‘¥ª°μ‘ ‡™àπ ‚√§

‡∫“À«“π¢÷Èπ®Õª√– “∑μ“ (diabetic retinopathy; DR)

‚√§®Õª√– “∑μ“‡ ◊ËÕ¡™π‘¥‡ªï¬° (exudative

age-related macular degeneration; AMD) À√◊Õ

‚√§®Õª√– “∑μ“º‘¥ª°μ‘„π∑“√°‡°‘¥°àÕπ°”Àπ¥

(retinopathy of prematurity; ROP) √Ÿª·∫∫

¢Õß°“√‡°‘¥‡ âπ‡≈◊Õ¥ßÕ°„À¡à¡’Õ¬Ÿà 2 √Ÿª·∫∫§◊Õ

1. Vasculogenesis ‡ªìπ°“√ √â“ß‡ âπ‡≈◊Õ¥

„π√–¬–μ—«ÕàÕπ∑’ËÕ¬Ÿà„π§√√¿å¡“√¥“ (embryo) ‡ âπ‡≈◊Õ¥

∂Ÿ° √â“ß¡“®“°‡´≈≈åμâπ°”‡π‘¥„π°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥

(angioblast)

2. Angiogenesis ‡ªìπ°“√ √â“ß‡ âπ‡≈◊Õ¥ΩÕ¬

´÷Ëß·μ°·¢πßßÕ°¡“®“°‡ âπ‡≈◊Õ¥ª°μ‘∑’Ë∂Ÿ°æ—≤π“

‡μÁ¡∑’Ë·≈â«  “¡“√∂æ∫‰¥â„π¿“«–ª°μ‘ ‡™àπ °“√Àπ“

μ—«¢Õß‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°„π√Õ∫ª√–®”‡¥◊Õπ¢Õß μ√’

(menstrual cycle) ¿“«–μ—Èß§√√¿å À√◊Õ°“√´àÕ¡·´¡

·º≈ (wound healing) „π¢≥–‡¥’¬«°—π°Á “¡“√∂æ∫

„π°“√‡®√‘≠∑’Ëº‘¥ª°μ‘ ‡™àπ ‚√§¡–‡√Áß·æ√à°√–®“¬

(metastasis) ‚√§®Õª√– “∑μ“‡ ◊ËÕ¡

°“√‡®√‘≠Õ¬à“ßº‘¥ª°μ‘¢Õß‡ âπ‡≈◊Õ¥ßÕ°„À¡à

‡°‘¥¢÷Èπ‡π◊ËÕß®“°¡’°“√ Ÿ≠‡ ’¬°≈‰°§«∫§ÿ¡°“√ √â“ß

‡ âπ‡≈◊Õ¥ΩÕ¬„π¢∫«π°“√ angiogenesis °≈à“«§◊Õ

ª°μ‘®–¡’¢∫«π°“√§«∫§ÿ¡‰¡à„Àâ¡’°“√ √â“ß‡ âπ‡≈◊Õ¥

ΩÕ¬¡“°‡°‘π‰ª ‡¡◊ËÕ„¥∑’Ë¢∫«π°“√π’È‡ ’¬‰ª ®–¡’°“√

 √â“ß‡ âπ‡≈◊Õ¥ΩÕ¬¡“°¢÷ÈπÕ¬à“ßº‘¥ª°μ‘ ‡´≈≈å endo-

thelium ¢ÕßÀ≈Õ¥‡≈◊Õ¥®–¡’°“√·∫àßμ—«Õ¬à“ßº‘¥

ª°μ‘§≈â“¬°—∫‡´≈≈å¡–‡√Áß ‡ âπ‡≈◊Õ¥∑’ËßÕ°º‘¥ª°μ‘π’È¡’

§«“¡‡ª√“–∫“ß·≈–·μ°ßà“¬ ¡’°“√√—Ë«¢Õß “√πÈ”

ÕÕ°πÕ°‡ âπ‡≈◊Õ¥‡°‘¥¢÷Èπ‰¥â¡“°°«à“ª°μ‘ ‡™àπ ∂â“¡’

‡ âπ‡≈◊Õ¥ßÕ°„À¡à‡°‘¥¢÷Èπ„π™—Èπ®Õª√– “∑μ“ (retina)

·≈– choroids ®–∑”„Àâ blood-retinal barrier ‡ ’¬

‰ª   àßº≈„Àâ¡’‡≈◊Õ¥·≈– “√πÈ”√—Ë«ÕÕ°¡“®“°‡ âπ‡≈◊Õ¥

‡°‘¥¿“«–®Õª√– “∑μ“∫«¡‰¥â1

 à«π “‡Àμÿ„π°“√‡°‘¥‡ âπ‡≈◊Õ¥ßÕ°„À¡àπ—Èπ

®“°°“√π” “√«ÿâπ≈Ÿ°μ“„πºŸâªÉ«¬‚√§®Õª√– “∑μ“

‡ ◊ËÕ¡‰ªμ√«®„π√–¥—∫‚¡‡≈°ÿ≈  “¡“√∂μ√«®æ∫

 “√∑’Ë‡ªìπμ—«°√–μÿâπ„Àâ‡°‘¥‡ âπ‡≈◊Õ¥ßÕ°„À¡à∑’Ë ”§—≠

‰¥â·°à vascular endothelial growth factor (VEGF)2

 “√Õ◊ËπÊ ∑’Ëμ√«®æ∫‡™àπ platelet-derived growth

factor (PDGF), insulin-like growth factor (IGF), basic

fibroblast growth factor (bFGF), intigrins ·≈– protein

kinase C (PKC) ‡ªìπμâπ
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Vascular Endothelial Growth Factor

(VEGF)

VEGF ‡ªìπ “√∑’Ë∂Ÿ°§âπæ∫«à“‡ªìπμ—«°√–μÿâπ

„Àâ‡°‘¥°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥ ‚¥¬°“√°√–μÿâπ„Àâ¡’°“√

·∫àßμ—«¢Õß‡´≈≈å endothelium ¬◊¥Õ“¬ÿ¢Õß‡´≈≈å·≈–

‡°‘¥°“√√—Ë« ÷́¡¢Õß “√πÈ”ÕÕ°πÕ°‡´≈≈å „π¿“«–

ª°μ‘®–¡’ ¡¥ÿ≈„π°“√ √â“ß VEGF ·μà∂â“‡¡◊ËÕ„¥∑’Ë

‡π◊ÈÕ‡¬◊ËÕ‰¥â√—∫ÕÕ°´‘‡®π‰¡à‡æ’¬ßæÕ ®–¡’°“√ √â“ß VEGF

¡“°¢÷Èπ ‡æ◊ËÕ°√–μÿâπ°“√ √â“ß‡ âπ‡≈◊Õ¥„Àâ¡’‡≈◊Õ¥‰À≈

‡«’¬π¡“°¢÷Èπ  àßº≈„Àâ‡π◊ÈÕ‡¬◊ËÕ‰¥â√—∫ÕÕ°´‘‡®π∑’Ë‡æ’¬ß

æÕμàÕ§«“¡μâÕß°“√ μ—«Õ¬à“ß∑’Ë‡ÀÁπ‰¥â™—¥§◊Õ∑’Ë®Õ

ª√– “∑μ“ ‡¡◊ËÕ„¥∑’Ë ‡π◊ÈÕ‡¬◊ËÕ®Õª√– “∑μ“‰¥â√—∫

ÕÕ°´‘‡®π‰¡à‡æ’¬ßæÕ ‡™àπ „π‚√§‡∫“À«“π¢÷Èπ®Õ

ª√– “∑μ“ Muller cell ®–À≈—Ëß “√ VEGF °√–μÿâπ

„Àâ¡’°“√ √â“ß‡ âπ‡≈◊Õ¥¡“°¢÷Èπ VEGF  “¡“√∂·∫àß

¬àÕ¬‡ªìπ subtype μà“ßÊ §◊Õ VEGF-A, VEGF-B,

VEGF-C, VEGF-D ·≈– VEGF-E   VEGF-A ‡ªìπ

 “√∑’Ë ”§—≠∑’Ë ÿ¥ ‡æ√“–‡ªìπ “√∑’Ë∑”„Àâ‡°‘¥‡ âπ‡≈◊Õ¥

ßÕ°º‘¥ª°μ‘„πμ“  “¡“√∂·∫àßÕÕ°‰¥â‡ªìπÀ≈“¬

isoform μ“¡‚¡‡≈°ÿ≈¢Õß°√¥Õ–¡‘‚π¥—ßπ’È isoform 121,

145, 165, 185, 189 ·≈– 206 ‚¥¬ isoform ∑’Ë‡ªìπ

 “‡Àμÿ∑’Ë∑”„Àâ‡°‘¥æ¬“∏‘ ¿“æ„πμ“¡“°∑’Ë ÿ¥§◊Õ 165

æ¬“∏‘°”‡π‘¥ (pathogenesis)

‚√§∑’Ë¡’°“√‰À≈‡«’¬π¢Õß‡≈◊Õ¥‰ª∑’Ëμ“πâÕ¬≈ß

‡™àπ ‚√§‡∫“À«“π, ‚√§À≈Õ¥‡≈◊Õ¥®Õª√– “∑μ“

Õÿ¥μ—π (retina vascular occlusion), ‚√§≈Ÿ°μ“¢“¥‡≈◊Õ¥

(ocular ischemia) ≈â«π·≈â«·μà àßº≈°√–μÿâπ„Àâ‡°‘¥¡’

‡ âπ‡≈◊Õ¥ßÕ°„À¡à‰¥â∑—Èß ‘Èπ ¿“«–°“√¢“¥ÕÕ° ‘́‡®π

(hypoxia) ‡ªìπ°≈‰°∑’Ë°√–μÿâπ°“√À≈—Ëß “√μà“ßÊ „π

¢∫«π°“√ angiogenesis

Antiangiogenic therapy

ªí®®ÿ∫—π‰¥â¡’°“√§‘¥§âπ¬“∑’ËÕÕ°ƒ∑∏‘Ï‡æ◊Ë Õ

¬—∫¬—Èß¢∫«π°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥„À¡à ‚¥¬ÕÕ°ƒ∑∏‘Ï

¬—∫¬—Èß VEGF ‰¥â¡’°“√»÷°…“°—πÕ¬à“ß·æ√àÀ≈“¬ ‚¥¬

‡√‘Ë¡μâπ°“√»÷°…“„π°≈ÿà¡‚√§®Õª√– “∑μ“‡ ◊ËÕ¡ (AMD)

°àÕπ ·≈–‰¥â¡’®—°…ÿ·æ∑¬åÀ≈“¬∑à“ππ”¡“ª√–¬ÿ°μå„™â

„π‚√§∑’Ë¡’μâπ‡Àμÿ®“° VEGF Õ◊ËπÊ ‡™àπ ‚√§‡∫“À«“π

¢÷Èπ®Õª√– “∑μ“ ·≈–‚√§‡ âπ‡≈◊Õ¥®Õª√– “∑μ“Õÿ¥

μ—π ‡ªìπμâπ

Anti-VEGF drug „πªí®®ÿ∫—π∑’Ë¡’„™â§◊Õ

1. Pegabtanib

2. Ranibizumab

3. Bevacizumab

Pegatanib (Macugen®, Pf izer/OSI

Pharmaceuticals) ‡ªìπ¬“μ—«·√°„π°≈ÿà¡ Anti-VEGF

∑’Ë ‰¥â √—∫°“√√—∫√Õß®“°Õß§å°“√Õ“À“√·≈–¬“

 À√—∞Õ‡¡√‘°“ „πªï §.». 2004 „Àâ “¡“√∂„™â√—°…“

ºŸâªÉ«¬‚√§®Õª√– “∑μ“‡ ◊ËÕ¡™π‘¥‡ªï¬° (wet AMD)

Macugen® ¡’ à«πª√–°Õ∫‡ªìπ DNA À√◊Õ RNA

‚¡‡≈°ÿ≈ ́ ÷Ëß‡√’¬°«à“ aptamer ‡ªìπ à«π∑’Ë®—∫°—∫‚ª√μ’π

Macugen® ®–®—∫°—∫ VEGF ‡©æ“– isoform 165

‡∑à“π—Èπ ́ ÷Ëß‡ªìπ isoform ∑’Ë°àÕ„Àâ‡°‘¥æ¬“∏‘ ¿“æ„π≈Ÿ°μ“

‚¥¬ªÑÕß°—π‰¡à„Àâ VEGF ‰ª®—∫μ—«°—∫ receptor ∫πº‘«

endothelium ¢Õß‡ âπ‡≈◊Õ¥ °“√√—°…“‚¥¬°“√©’¥¬“

‡¢â“πÈ”«ÿâπ≈Ÿ°μ“ (intravitreal injection) ∑ÿ°Ê 4-6

 —ª¥“Àå º≈°“√«‘®—¬‡°’Ë¬«°—∫¬“π’È∑’Ë ”§—≠¡’¥—ßπ’È
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VISION Study
3 ¡’™◊ËÕ‡μÁ¡«à“ The VEGF

Inhibition Study in Ocular Neovascularization trials

‡ªìπ°“√»÷°…“º≈°“√√—°…“¢Õß°“√©’¥¬“ Pegabtanib

ª√‘¡“≥ 0.3 ¡‘≈≈‘°√—¡ ‡¢â“πÈ”«ÿâπμ“„πºŸâªÉ«¬®Õ

ª√– “∑μ“‡ ◊ËÕ¡™π‘¥‡ªï¬°∑ÿ° subtype ∑ÿ°Ê 6

 —ª¥“Àå æ∫«à“ √âÕ¬≈– 70 ¢Õß°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â√—∫

°“√©’¥¬“  “¡“√∂§ß°“√¡Õß‡ÀÁπ À√◊Õ “¬μ“≈¥≈ß

πâÕ¬°«à“ 3 ·∂« ‡¡◊ËÕ‡∑’¬∫°—∫„π°≈ÿà¡∑’Ë‰¡à‰¥â√—∫°“√

©’¥¬“ ´÷Ëß¡’‡æ’¬ß·§à√âÕ¬≈– 55 Õ’°∑—Èß„π°≈ÿà¡∑’Ë‰¥â√—∫

°“√©’¥¬“ æ∫ºŸâªÉ«¬∑’Ë‡ÀÁπ™—¥¢÷ÈπÕ¬à“ßπâÕ¬ 15 μ—«

Õ—°…√¢Õß ETDRS chart ¡’®”π«π∂÷ß√âÕ¬≈– 6 ‡¡◊ËÕ

‡∑’¬∫°—∫‡æ’¬ß√âÕ¬≈– 2 ¢Õß°≈ÿà¡∑’Ë‰¡à‰¥â√—∫°“√©’¥¬“

æ∫º≈¢â“ß‡§’¬ß¢Õß°“√√—°…“∫â“ß‡≈Á°πâÕ¬ ‡™àπ æ∫

¿“«–μ“μ‘¥‡™◊ÈÕ (endophthalmitis) √âÕ¬≈– 1.3  æ∫

®Õª√– “∑μ“≈Õ° (retinal detachment) √âÕ¬≈– 0.6

·≈–‰¡àæ∫ªí≠À“·∑√°´âÕπ‡√◊ËÕß§«“¡¥—πμ“ Ÿß

Ranibizumab (Lucentis®, Genentech/

Novartis Ophthalmics) À√◊ÕÕ’°™◊ËÕ∑’Ë‡√’¬°§◊Õ rhuFab

V2 ‡ªìπ recombinant humanized antibody ∑’Ë

æ—≤π“®“° mouse antibody ÕÕ°ƒ∑∏‘ÏμàÕ∑ÿ° isoform

¢Õß VEGF ‚¥¬¬—∫¬—Èß°“√®—∫μ—«°—∫ receptor

Lucentis® ‰¥â√—∫°“√√—∫√Õß®“°Õß§å°“√Õ“À“√·≈–¬“

ª√–‡∑» À√—∞Õ‡¡√‘°“ „πªï§.». 2006 „Àâ “¡“√∂

„™â√—°…“ºŸâªÉ«¬‚√§®Õª√– “∑μ“‡ ◊ËÕ¡™π‘¥‡ªï¬° (wet

AMD) ∑ÿ° subtype °“√√—°…“‚¥¬°“√©’¥¬“‡¢â“πÈ”

«ÿâπ≈Ÿ°μ“ (intravitreal injection) ∑ÿ°Ê 4-6  —ª¥“Àå

Ranibizumab ‡ªìπ “√∑’Ëª√–°Õ∫¥â«¬ antibody frag-

ment ÷́Ëß¡’¢π“¥‡≈Á°°«à“ antibody ¥—ßπ—Èπ®÷ß “¡“√∂

´÷¡∑–≈ÿºà“π™—Èπ®Õª√– “∑μ“‡¢â“ Ÿà™—Èπ∑’Ë¡’æ¬“∏‘

 ¿“æ„π™—Èπ choroids ‰¥â ·≈– “¡“√∂¢—∫®“°√à“ß°“¬

‰¥â‡√Á« º≈¢â“ß‡§’¬ß®÷ßπâÕ¬°«à“ ®“°º≈°“√«‘®—¬æ∫

«à“‡ªìπ§√—Èß·√°¢Õß°“√»÷°…“∑’ËºŸâªÉ«¬®Õª√– “∑μ“

‡ ◊ËÕ¡∑’Ë‰¥â√—∫¬“  “¡“√∂¡Õß‡ÀÁπ™—¥¢÷Èπ∂÷ß 34% ¢Õß

ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“∑—ÈßÀ¡¥ ́ ÷Ëß‡ªìπ®”π«π∑’Ë Ÿß∑’Ë ÿ¥‡∑à“∑’Ë

‡§¬¡’°“√√—°…“°—π¡“ ¥—ßº≈°“√«‘®—¬μàÕ‰ªπ’È

MARINA trial
4 ¡’™◊ËÕ‡μÁ¡«à“ The Minimally

Classic/Occult Trial of the Anti-VEGF Antibody

Ranibizumab in the treatment of Neovascular AMD

‡ªìπ°“√»÷°…“°“√©’¥¬“ Ranibizumab ®”π«π 0.3

À√◊Õ 0.5 ¡‘≈≈‘°√—¡ „πºŸâªÉ«¬‚√§®Õª√– “∑μ“‡ ◊ËÕ¡

‡©æ“–™π‘¥ minimally classic À√◊Õ occult with no

classic ‡∑à“π—Èπ æ∫«à“ √âÕ¬≈– 94.6 ¢Õß°≈ÿà¡ºŸâªÉ«¬

∑’Ë‰¥â√—∫°“√©’¥¬“  “¡“√∂§ß°“√¡Õß‡ÀÁπ À√◊Õ “¬μ“

≈¥≈ßπâÕ¬°«à“ 3 ·∂« ‡¡◊ËÕ‡∑’¬∫°—∫„π°≈ÿà¡∑’Ë‰¡à‰¥â

√—∫°“√©’¥¬“ ´÷Ëß¡’‡æ’¬ß·§à√âÕ¬≈– 62.2 Õ’°∑—Èß„π°≈ÿà¡

∑’Ë‰¥â√—∫°“√©’¥¬“ æ∫ºŸâªÉ«¬∑’Ë‡ÀÁπ™—¥¢÷ÈπÕ¬à“ßπâÕ¬ 15

μ—«Õ—°…√¢Õß ETDRS chart ¡’®”π«π¡“°∂÷ß√âÕ¬≈–

34 ‡¡◊ËÕ‡∑’¬∫°—∫‡æ’¬ß√âÕ¬≈– 4.6 ¢Õß°≈ÿà¡‰¡à‰¥â√—∫

°“√©’¥¬“ §◊Õª√–¡“≥ 1 „π 3 ¢ÕßºŸâªÉ«¬∑’Ë‰¥â√—∫

°“√√—°…“¥â«¬ Ranibizumab ‡ÀÁπ™—¥¢÷Èπ ‰¡àæ∫«à“¡’

¿“«–·∑√° ấÕπ√â“¬·√ß‡°‘¥¢÷Èπ√–À«à“ß°“√»÷°…“

ANCHOR trial
5  ¡’™◊ËÕ‡μÁ¡«à“ Anti-VEGF

Antibody for the Treatment of Predominantly Classic

Choroidal Neovascularizationin AMD ‡ªìπ°“√

»÷°…“°“√©’¥¬“ Ranibizumab ®”π«π 0.3 À√◊Õ 0.5

¡‘≈≈‘°√—¡ „πºŸâªÉ«¬‚√§®Õª√– “∑μ“‡ ◊ËÕ¡‡©æ“–™π‘¥

predominantly classic ‡ª√’¬∫‡∑’¬∫°—∫°“√√—°…“

¥â«¬«‘∏’ photodynamic therapy (PDT) μ‘¥μ“¡º≈

°“√√—°…“‡ªìπ‡«≈“ 2 ªï æ∫«à“ √âÕ¬≈– 94.6 ¢Õß

°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√©’¥¬“  “¡“√∂§ß°“√¡Õß‡ÀÁπ

À√◊Õ “¬μ“≈¥≈ßπâÕ¬°«à“ 3 ·∂« ‡¡◊ËÕ‡∑’¬∫°—∫„π

°≈ÿà¡∑’Ë‰¥â√—∫°“√√—°…“¥â«¬ PDT ´÷Ëß¡’‡æ’¬ß·§à√âÕ¬≈–

64.3  Õ’°∑—Èß„π°≈ÿà¡∑’Ë‰¥â√—∫°“√©’¥¬“ æ∫ºŸâªÉ«¬∑’Ë

‡ÀÁπ™—¥¢÷ÈπÕ¬à“ßπâÕ¬ 15 μ—«Õ—°…√¢Õß ETDRS chart

¡’®”π«π¡“°∂÷ß√âÕ¬≈– 40.3 ‡¡◊ËÕ‡∑’¬∫°—∫‡æ’¬ß√âÕ¬≈–

5.6 ¢Õß°≈ÿà¡∑’Ë‰¥â√—∫°“√√—°…“¥â«¬ PDT
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FOCUS trial
6  (RhuFab V2 Ocular

Treatment Combining the Use of Visudyne to

Evaluate Safety trial) ‡ªìπ°“√»÷°…“°“√√—°…“¥â«¬

PDT √à«¡°—∫°“√©’¥¬“ Ranibizumab ‡ª√’¬∫‡∑’¬∫

°—∫°“√√—°…“¥â«¬ PDT ‡æ’¬ßÕ¬à“ß‡¥’¬« ‚¥¬ √ÿª

æ∫«à“°“√√—°…“√à«¡°—π‰¥âº≈¥’°«à“„π∑ÿ°Ê ¥â“π

PIER trial
7  (Phase 3b, Multi-Center,

Randomized, Double-Masked, Sham Injection-

Controlled Study of the Efficacy and Safety of

Ranibizumab in Subjects with Subfoveal Choroi-

dal Neovascularization with or without Classic CNV

Secondary to AMD trial) ‡ªìπ°“√»÷°…“°“√©’¥¬“

Ranibizumab „π™à«ß‡«≈“∑’ËÀà“ß¢÷Èπ °≈à“«§◊Õ „π™à«ß

·√°‡ªìπ°“√©’¥¬“∑ÿ°‡¥◊Õπ‡ªìπ‡«≈“ 3 ‡¥◊Õπ ®“°

π—Èπ©’¥∑ÿ°Ê 4 ‡¥◊Õπ‡ªìπ‡«≈“ 2 ªï ‡ª√’¬∫‡∑’¬∫°—∫

°≈ÿà¡‰¡à‰¥â√—∫¬“ º≈‚¥¬ √ÿª≈à“ ÿ¥ ≥ ∑’Ë‡«≈“ 1 ªï

æ∫«à“¬—ß‰¥âº≈¥’°«à“°≈ÿà¡∑’Ë‰¡à‰¥â√—∫¬“

PRONTO trial
8  (Prospective OCT Study

With Lucentis® for Neovascular AMD trial) ‡ªìπ°“√

»÷°…“‚¥¬ÕÕ°·∫∫°“√»÷°…“§≈â“¬ PIER trial °≈à“«

§◊Õ „π™à«ß·√°©’¥¬“∑ÿ°‡¥◊Õπ‡ªìπ‡«≈“ 3 ‡¥◊Õπ

‡À¡◊Õπ°—π ®“°π—Èπ®–©’¥∑ÿ°Ê 4 ‡¥◊ÕπÀ√◊Õ‰¡à¢÷Èπ°—∫

§«“¡®”‡ªìπμ“¡‡°≥±å∑’Ë°”Àπ¥ ‡™àπ

-  “¬μ“¡—«≈ßÕ¬à“ßπâÕ¬ 5 μ—«Õ—°…√

- æ∫¡’√Õ¬‚√§„À¡à‰¡à«à “®–®“°°“√

μ√«®μ“ª°μ‘À√◊Õ°“√©’¥ ’∂à“¬¿“æ

- ®“°°“√μ√«®¥â«¬‡§√◊ËÕß ocular

coherence tomography (OCT) ¬—ß§ß¡’ subretinal

fluid §â“ßÕ¬Ÿà À√◊Õ®Õª√– “∑μ“∫«¡¢÷Èπ À√◊Õ

pigment epithelial detachment ¡“°¢÷Èπ

º≈°“√√—°…“‰¥âº≈¥’§≈â“¬Ê °—∫ MARINA trial

ºŸâªÉ«¬‰¥â√—∫°“√©’¥¬“‡©≈’Ë¬ 5 §√—ÈßμàÕªï ‰¥âº≈¥’æÕ

°—∫°“√»÷°…“°àÕπÊ ∑’ËμâÕß©’¥¬“∑ÿ°‡¥◊Õπ ‡∑à“°—∫ 12

§√—ÈßμàÕªï ´÷Ëß‡√“ “¡“√∂π”¡“ª√–¬ÿ°μå„™â„π∑“ß

§≈‘π‘°‰¥â

Bevacizumab (Avastin®, Genetech) ‡ªìπ

humanized antibody ∑’ËÕÕ°ƒ∑∏‘ÏμàÕ∑ÿ° isoform ¢Õß

VEGF §≈â“¬ ranibizumab ·≈–‰¥â√—∫°“√√—∫√Õß®“°

Õß§å°“√Õ“À“√·≈–¬“ ª√–‡∑» À√—∞Õ‡¡√‘°“ „πªï

§.». 2004 „Àâ “¡“√∂„™â√—°…“ºŸâªÉ«¬‚√§¡–‡√Áß≈”‰ â

∑’Ë¡’°“√·æ√à°√–®“¬ (metastatic colon cancer) ¬—ß

‰¡à‰¥â√—∫√Õß„Àâ„™â„πμ“ ·μà‡π◊ËÕß®“°¡’√“§“∂Ÿ°°«à“

¬“„π°≈ÿà¡ anti-VEGF μ—«Õ◊ËπÊ ®÷ß¡’ºŸâπ”¡“„™â√—°…“

‚√§∑“ßμ“ ‰¥â¡’°“√»÷°…“«‘®—¬¢π“¥‡≈Á°‡°’Ë¬«°—∫

¬“π’È9 ·≈–ª√– ∫°“√≥å°“√„™â¬“π’È®“°®—°…ÿ·æ∑¬å‰¥â

º≈‡∫◊ÈÕßμâπ‡ªìπ∑’Ëπà“æÕ„®„°≈â‡§’¬ß ranibizumab ·μà

Õ¬à“ß‰√°Áμ“¡§ßμâÕßÕ“»—¬°“√«‘®—¬¢π“¥„À≠à∑’Ë‡ªìπ

¡“μ√∞“π‡æ◊ËÕ¬◊π¬—π „π¢≥–π’È National Eye Insti-

tute (NEI) ¢Õßª√–‡∑» À√—∞Õ‡¡√‘°“ ‰¥â‡√‘Ë¡∑”°“√

«‘®—¬™◊ËÕ Comparison of AMD Treatments Trials

(CATT)10 ‡ªìπ°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß  Bevacizumab

°—∫  Ranibizumab ‚¥¬μ√ß ¢≥–π’ÈÕ¬Ÿà„π¢—ÈπμÕπ°“√

√«∫√«¡ºŸâ‡¢â“√à«¡«‘®—¬
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°“√„™â¬“„π°≈ÿà¡ anti-VEGF

„π‚√§‡∫“À«“π¢÷Èπ®Õª√– “∑μ“

¢≥–π’È ‰¥â ‡√‘Ë¡¡’°“√„™â¬“°≈ÿà¡π’È „πºŸâªÉ«¬

‡∫“À«“π¢÷Èπμ“„π°√≥’μà“ßÊ ‡™àπ

ë ¿“«–®ÿ¥√—∫¿“æ∫«¡ (diabetic macular

edema) ¡’°“√»÷°…“∑—Èß pegabtanib11,

ranibizumab12 À√◊Õ·¡â°√–∑—Ëß bevacizu-

mab13 √“¬ß“πº≈°“√»÷°…“‡∫◊ÈÕßμâπæ∫«à“

‰¥âº≈¥’  “¡“√∂™–≈Õ¿“«–®ÿ¥√—∫¿“æ∫«¡

‰¥â ·≈–≈¥Õ—μ√“°“√‡°‘¥‡ âπ‡≈◊Õ¥ßÕ°„À¡à

‰¥â „π¢≥–π’È National Eye Institute (NEI)

™◊ËÕ °≈‰°°“√ÕÕ°ƒ∑∏‘Ï À¡“¬‡Àμÿ ®ÿ¥‡¥àπ ®ÿ¥¥âÕ¬

Macugen® ®—∫°—∫‡©æ“– FDA approved - ‡≈◊Õ°®—∫‡©æ“– - ¡’√“§“·æß

(Pegabtanib) isoform 165 isoform ∑’Ë°àÕ„Àâ‡°‘¥

§«“¡º‘¥ª°μ‘

- º≈¢â“ß‡§’¬ßπâÕ¬°«à“

- √—°…“‰¥âº≈¥’ Õ—μ√“

°“√·¬à≈ß¢Õß√–¥—∫

 “¬μ“ πâÕ¬°«à“

°“√√—°…“¥â«¬ PDT

Lucentis® ®—∫°—∫ VEGF-A ∑ÿ° FDA approved - ®—∫°—∫ VEGF ∑ÿ° - ¡’√“§“·æß

(Ranibizumab) isoform isoform - Õ“®¡’º≈§«∫§ÿ¡°“√

- º≈¢â“ß‡§’¬ßπâÕ¬ ∑”ß“π¢Õß VEGF

- √—°…“‰¥âº≈¥’¡“° μ—«∑’Ë‡ªìπª√–‚¬™πå

 “¡“√∂§ß√–¥—∫

°“√¡Õß‡ÀÁπ‰«â‰¥â

- ºà“π°“√»÷°…“«‘®—¬

¡“¡“°

Avastin® ®—∫°—∫ VEGF-A ∑ÿ° Off-label - ®—∫°—∫ VEGF ∑ÿ° - ¬—ß‰¡à¡’°“√∑¥ Õ∫

(Bevacizumab) isoform isoform º≈¢â“ß‡§’¬ß¢Õß°“√

- ¡’√“§“∂Ÿ° „™â¬“Õ¬à“ß·æ√àÀ≈“¬

- ¬—ß‰¡à‰¥âºà“π°“√«‘®—¬ - μ—«¬“Õ¬Ÿà„π√à“ß°“¬

∑¥ Õ∫∑’Ë‡ªìπ ‡ªìπ‡«≈“π“π

¡“μ√∞“π

‚¥¬°≈ÿà¡ Diabetic Retinopathy Clinical

Research Network (DRCR) ‰¥â∑”°“√

»÷°…“°“√„™â bevacizumab ‡ª√’¬∫‡∑’¬∫

°—∫°“√√—°…“¥â«¬‡≈‡´Õ√å´÷Ëß‡ªìπ°“√√—°…“

·∫∫¡“μ√∞“π„πªí®®ÿ∫—π14

ë ¿“«– proliferative diabetic retinopathy

æ∫«à“°“√©’¥¬“ bevacizumab √à«¡°—∫

°“√¬‘ß‡≈‡´Õ√å ®–™à«¬§«∫§ÿ¡‰¡à „Àâ

‡ âπ‡≈◊Õ¥ßÕ°„À¡à¢¬“¬μ—«‰¥â¥’°«à“°“√

¬‘ß‡≈‡´Õ√å‡æ’¬ßÕ¬à“ß‡¥’¬«15 Õ’°∑—Èß‰¥â¡’

√“¬ß“π°“√»÷°…“«à“°“√©’¥ bevacizumab
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°àÕπ°“√ºà“μ—¥πÈ”«ÿâπμ“„πºŸâªÉ«¬°≈ÿà¡π’È

®–™à«¬„Àâ∑”ºà“μ—¥‰¥âßà“¬¢÷Èπ Õ—μ√“°“√

‡°‘¥‡≈◊Õ¥ÕÕ°À≈—ßºà“μ—¥≈¥≈ß16
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