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Abstract

Objective: To evaluate visual outcome and macular thickness after intravitreal bevacizumab injection in the
patients with macular edema.

Designs: Retrospective cases series

Methods: The medical records were reviewed of all patients with macular edema who underwent intravitreal
bevacizumab injection between September 2006 and November 2007. The data included baseline charac-
teristics, pre-and postinjection findings including visual acuity and central macular thickness (CMT) were
analyzed.

Results: Twenty eight patients (29 eyes) were included in this study. The underlying causes of macular
edema were diabetic retinopathy 11 eyes, choroidal neovascularization from age-related macular degeneration
10 eyes, retinal vein occlusion 7 eyes and post phacoemulsification 1 eye. Mean CMT was 496.7 + 179.5
microns. After injections, mean CMT reduced to 358.8 + 136.4 microns at a mean follow-up of 6.6 + 2.3
weeks. The vision improved in 8 eyes (27.6%), stable in 19 eyes (31%) and worse in 2 eyes (6.9%). Macular
edema reduced in 20 eyes (69%) and stable in 9 eyes (31%). No serious complication was noted in this
study.

Conclusions: Bevacizumab intraviteal injection is an effective treatment for macular edema. Bevacizumab
has been shown to maintain its efficacy for 6 weeks without any additional treatments. It could be considered
as a treatment option for macular edema. Thai J Ophthalmol 2011; July-December 25(2): 84-90.
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º≈°“√√—°…“¿“«–®ÿ¥¿“æ™—¥∫«¡‚¥¬°“√©’¥¬“
bevacizumab ‡¢â“«ÿâπμ“

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

∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å: ‡æ◊ËÕ»÷°…“º≈°“√√—°…“¿“«–®ÿ¥¿“æ™—¥∫«¡‚¥¬°“√©’¥¬“ bevacizumab ‡¢â“«ÿâπμ“

√Ÿª·∫∫°“√«‘®—¬: °“√»÷°…“√“¬ß“πºŸâªÉ«¬¬âÕπÀ≈—ß

«‘∏’°“√: √«∫√«¡√“¬ß“πºŸâªÉ«¬∑’Ë¡’®ÿ¥¿“æ™—¥∫«¡®“° “‡Àμÿμà“ßÊ ∑’Ë‰¥â√—∫°“√√—°…“¥â«¬°“√©’¥¬“ bevacizumab ‡¢â“«ÿâπμ“
∑’ËÀâÕßºà“μ—¥„À≠à ‚√ßæ¬“∫“≈»‘√‘√“™ √–À«à“ß™à«ß‡¥◊Õπ°—π¬“¬π 2549 ∂÷ß‡¥◊Õπæƒ»®‘°“¬π 2550 ‚¥¬‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈
æ◊Èπ∞“πμà“ßÊ √–¥—∫ “¬μ“·≈–§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥∑—Èß°àÕπ·≈–À≈—ß°“√√—°…“ √«¡∂÷ß¿“«–·∑√°´âÕπ®“°°“√©’¥¬“

º≈°“√»÷°…“: ¡’ºŸâªÉ«¬∑’Ëºà“π‡°≥±å°“√§—¥‡≈◊Õ°®”π«π 28 §π (29 μ“) ‚¥¬ “‡Àμÿ¢Õß®ÿ¥¿“æ™—¥∫«¡‡°‘¥®“° diabetic
retinopathy 11 μ“, choroidal neovascularization ®“°¿“«– age-related macular degeneration 10 μ“, retinal vein
occlusion 7 μ“·≈–À≈—ßºà“μ—¥μâÕ°√–®° 1 μ“ §«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥°àÕπ°“√√—°…“‡©≈’Ë¬‡∑à“°—∫ 496.7 + 179.5 ‰¡§√Õπ
·≈–∑’Ë√–¬–‡«≈“‡©≈’Ë¬ 6.6 + 2.3  —ª¥“ÀåÀ≈—ß°“√©’¥¬“æ∫«à“§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥‡©≈’Ë¬‡∑à“°—∫ 358.8 + 136.4 ‰¡§√Õπ
‚¥¬∑’Ë 8 μ“ (√âÕ¬≈– 27.6) ¡’°“√¡Õß‡ÀÁπ¥’¢÷Èπ 19 μ“ (√âÕ¬≈– 31) ¡’°“√¡Õß‡ÀÁπ‡∑à“‡¥‘¡À√◊Õ‡ª≈’Ë¬π·ª≈ß‰¡à‡°‘π 2 ·∂«
·≈– 2 μ“ (√âÕ¬≈– 6.9) ¡’°“√¡Õß‡ÀÁπ≈¥≈ß πÕ°®“°π’Èæ∫«à“À≈—ß°“√©’¥¬“¡’®”π«π 20 μ“ (√âÕ¬≈– 69) ∑’Ë®ÿ¥¿“æ™—¥¬ÿ∫
∫«¡≈ß·≈–∑’Ë‡À≈◊Õ 9 μ“ (√âÕ¬≈– 31) ®ÿ¥¿“æ™—¥¡’§«“¡Àπ“§ß∑’Ë „π°“√»÷°…“π’È ‰¡àæ∫¿“«–·∑√°´âÕπ∑’Ë√ÿπ·√ß®“°°“√©’¥¬“

 √ÿª: °“√©’¥¬“ bevacizumab ‡¢â“«ÿâπμ“‡æ◊ËÕ√—°…“¿“«–®ÿ¥¿“æ™—¥∫«¡π—Èπæ∫«à“‰¥âº≈¥’„π°“√≈¥∫«¡ ·≈–¬“ “¡“√∂ÕÕ°
ƒ∑∏‘Ï‰¥âπ“πμàÕ‡π◊ËÕß‚¥¬‡©≈’Ë¬ª√–¡“≥ 6  —ª¥“Àå πÕ°®“°π’È¬—ßª√–À¬—¥§à“„™â®à“¬‡¡◊ËÕ‡∑’¬∫°—∫¬“ anti-vascular endothelial
growth factors μ—«Õ◊ËπÊ ®÷ß “¡“√∂‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√√—°…“¿“«–®ÿ¥¿“æ™—¥∫«¡ ®—°…ÿ‡«™ “√ 2554; °√°Æ“§¡-
∏—π«“§¡ 25(2): 84-90.

§” ”§—≠: Bevacizumab, ¿“«–®ÿ¥¿“æ™—¥∫«¡, °“√√—°…“¿“«–®ÿ¥¿“æ™—¥∫«¡
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∫∑π”
¿“«–®ÿ¥¿“æ™—¥∫«¡ (macular edema) æ∫‰¥â∫àÕ¬

·≈–‡ªìπ “‡Àμÿ∑’Ë∑”„Àâ√–¥—∫ “¬μ“¡—«≈ßÕ¬à“ß¡“° ¿“«–∑’Ëæ∫
macular edema ‰¥â·°à diabetic retinopathy, age-
related macular degeneration, retinal vascular occlu-
sion ·≈–Õ◊ËπÊ °“√√—°…“¿“«– macular edema ¡’À≈“¬«‘∏’
‰¥â·°à °“√√—°…“¥â«¬‡≈‡´Õ√å1-3 °“√„™â¬“ ‡μ’¬√Õ¬¥å4-5 ·≈–
°“√„™â¬“μâ“π°“√Õ—°‡ ∫∑’Ë ‰¡à „™à ‡μ’¬√Õ¬¥å6 °“√√—°…“
¥â«¬«‘∏’¥—ß°≈à“«‰¥âº≈‡æ’¬ß√–¥—∫Àπ÷Ëß √«¡∑—Èß¡’ªí≠À“‡√◊ËÕß
º≈¢â“ß‡§’¬ß¢Õß°“√„™â¬“ ‡™àπ §«“¡¥—π≈Ÿ°μ“ Ÿß·≈–
μâÕ°√–®°®“°°“√„™â¬“ ‡μ’¬√Õ¬¥å ‡ªìπμâπ ®÷ß‰¥â¡’ºŸâ§âπ§«â“
À“«‘∏’°“√√—°…“¿“«– macular edema ¥â«¬«‘∏’Õ◊Ëπ¡“‚¥¬
μ≈Õ¥ ªí®®ÿ∫—π¡’°“√„™â¬“„π°≈ÿà¡ anti-vascular endothe-
lial growth factor (anti-VEGF) ‡æ◊ËÕ√—°…“¿“«– macular
edema  “√°≈ÿà¡ vascular endothelial growth factor
(VEGF) ¡’ƒ∑∏‘Ï∑”„ÀâÀ≈Õ¥‡≈◊Õ¥ Ÿ≠‡ ’¬ vascular perme-
ability ∑”„Àâ¡’πÈ”√—Ë«ÕÕ°¡“πÕ°À≈Õ¥‡≈◊Õ¥ Õ—π‡ªìπº≈„Àâ
‡°‘¥°“√∫«¡∑’Ë®Õμ“ ¬“ bevacizumab (Avastin; Genen-
tech, Inc, San Francisco, California, USA) ‡ªìπ huma-
nized, full length monoclonal antibody μàÕ VEGF ´÷Ëß
‰¥â√—∫°“√¬Õ¡√—∫®“°Õß§å°“√Õ“À“√·≈–¬“„π°“√√—°…“¡–‡√Áß
≈”‰ â„À≠à7 ªí®®ÿ∫—π¡’ºŸâ„™â¬“π’È„π°“√√—°…“‚√§∑“ßμ“À≈“¬
Õ¬à“ß ‡™àπ choroidal neovacular mambrane „π¿“«–
age-related macular degeneration8, ¿“«– neovascular
glaucoma9, ¿“«–À≈Õ¥‡≈◊Õ¥º‘¥ª°μ‘∑’Ë®Õμ“·≈–¿“«–
macular edema ®“° “‡Àμÿμà“ßÊ10-12 ‡π◊ËÕß®“°¬“μ—«π’È¡’
º≈„π°“√≈¥¿“«– macular edema ¡’§«“¡ª≈Õ¥¿—¬·≈–
ª√–À¬—¥§à“„™â®à“¬‡¡◊ËÕ‡∑’¬∫°—∫°“√„™â anti-VEGF μ—«Õ◊Ëπ8,13,14

§≥–ºŸâ«‘®—¬®÷ß∑”°“√»÷°…“∂÷ßº≈°“√√—°…“¿“«– macular
edema ‚¥¬°“√©’¥¬“ bevacizumab ‡¢â“«ÿâπμ“„πºŸâªÉ«¬
∑’Ë¡“√—∫°“√√—°…“∑’Ë‚√ßæ¬“∫“≈»‘√‘√“™

«— ¥ÿ·≈–«‘∏’°“√
∑”°“√»÷°…“¬âÕπÀ≈—ß‚¥¬°“√∑∫∑«πª√–«—μ‘°“√

√—°…“¢ÕßºŸâªÉ«¬∑’Ë¡’¿“«– macular edema ∑’Ë‰¥â√—∫°“√√—°…“
¥â«¬°“√©’¥¬“ bevacizumab ‡¢â“«ÿâπμ“„π¢π“¥ 1.25
¡‘≈≈‘°√—¡/0.05 ¡‘≈≈‘≈‘μ√ √–À«à“ß™à«ß‡¥◊Õπ°—π¬“¬π 2549
∂÷ß æƒ»®‘°“¬π 2550 √«¡√–¬–‡«≈“ 15 ‡¥◊Õπ ‚¥¬‡°≥±å
°“√§—¥‡≈◊Õ°ºŸâªÉ«¬¡’¥—ßπ’È

1. ‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ macular edema ‚¥¬
Õ“»—¬°“√μ√«®∑“ß§≈‘π‘°√à«¡°—∫°“√μ√«®¥â«¬ optical
coherence tomography (OCT) ‚¥¬®ÿ¥√—∫¿“æμâÕßÀπ“
‡°‘π°«à“ 250 ‰¡§√Õπ

2. ºŸâªÉ«¬μâÕß‰¡à‰¥â√—∫°“√√—°…“ macular edema ¥â«¬
«‘∏’Õ◊Ëπ¡“°àÕπÕ¬à“ßπâÕ¬π“π 3 ‡¥◊Õπ

3. ¡’º≈°“√μ√«®μ‘¥μ“¡°“√√—°…“Õ¬à“ßπâÕ¬ 2 §√—Èß
§◊Õ ∑’Ë√–¬–°àÕπ 4  —ª¥“Àå·≈–À≈—ß 4  —ª¥“Àå ‚¥¬‰¡à‰¥â√—∫
°“√√—°…“‡æ‘Ë¡‡μ‘¡„¥Ê „π™à«ß‡«≈“π’È

°“√»÷°…“‰¥â√«∫√«¡¢âÕ¡Ÿ≈μà“ßÊ ¥—ßπ’È Õ“¬ÿ ‡æ» ‚√§
∑’Ë‡ªìπ “‡Àμÿ¢Õß¿“«– macular edema √–¥—∫ “¬μ“ º≈
°“√μ√«®¥â«¬ slit-lamp biomicroscopy ·≈–º≈°“√μ√«®
OCT ‚¥¬„™â‡§√◊ËÕß Stratus OCT (Carl Zeiss, Meditec,
Dublin, California, USA) ∑—Èß°àÕπ·≈–À≈—ß°“√√—°…“ √«¡
∂÷ß¿“«–·∑√°´âÕπ®“°°“√©’¥¬“ ºŸâªÉ«¬∑—ÈßÀ¡¥‰¥â√—∫°“√
Õ∏‘∫“¬∂÷ß«‘∏’°“√√—°…“ ∑“ß‡≈◊Õ°°“√√—°…“¥â«¬«‘∏’Õ◊Ëπ √«¡∑—Èß
¿“«–·∑√°´âÕπ∑’ËÕ“®‡°‘¥¢÷Èπ‰¥â °“√»÷°…“π’È ‰¥â√—∫Õπÿ≠“μ®“°
§≥–°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬„π§π §≥–·æ∑¬»“ μ√å
»‘√‘√“™æ¬“∫“≈ (À¡“¬‡≈¢ Si039/2008)

ºŸâªÉ«¬‰¥â√—∫°“√©’¥¬“‡¢â“«ÿâπμ“„πÀâÕßºà“μ—¥ ¥â«¬«‘∏’°“√
ª≈Õ¥‡™◊ÈÕμ“¡¡“μ√∞“π¢Õß international guideline15 ¬“
bevacizumab ∑’Ë„™â©’¥π—Èπ ∑”°“√·∫àß‚¥¬ΩÉ“¬‡¿ —™°√√¡
‚√ßæ¬“∫“≈»‘√‘√“™¥â«¬«‘∏’°“√ª≈Õ¥‡™◊ÈÕ ∫√√®ÿ„π insulin
syringe ‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡ ’́¬ ·≈–‡°Á∫‰«â ‰¡à‡°‘π
14 «—πÀ≈—ß°“√·∫àß®“°¢«¥ ©’¥¬“‚¥¬„™â‡¢Á¡‡∫Õ√å 30 ©’¥
Àà“ß®“° limbus 3.5-4 ¡‘≈≈‘‡¡μ√ ·≈–À¬Õ¥¬“ªØ‘™’«π–‡ªìπ
√–¬–‡«≈“ 3-7 «—πÀ≈—ß°“√©’¥¬“

°“√·ª≈º≈„π·ßà°“√¡Õß‡ÀÁπ·≈–§«“¡Àπ“¢Õß®ÿ¥
¿“æ™—¥ ¡’‡°≥±å¥—ßπ’È

1. °“√¡Õß‡ÀÁπ®–∂◊Õ«à“¥’¢÷Èπ ‡¡◊ËÕ√–¥—∫ “¬μ“¥’¢÷Èπ¡“°
°«à“À√◊Õ‡∑à“°—∫ 2 ·∂«¢Õß Snellen chart ·≈–°“√¡Õß‡ÀÁπ
≈¥≈ß ‡¡◊ËÕ√–¥—∫ “¬μ“≈¥≈ß¡“°°«à“À√◊Õ‡∑à“°—∫ 2 ·∂«¢Õß
Snellen chart

2. ®ÿ¥¿“æ™—¥®–∂◊Õ«à“¬ÿ∫∫«¡ ‡¡◊ËÕ§«“¡Àπ“≈¥≈ß
¡“°°«à“ 100 ‰¡§√Õπ¢÷Èπ‰ª ·≈–∫«¡¡“°¢÷Èπ‡¡◊ËÕ§«“¡Àπ“
‡æ‘Ë¡¢÷Èπ¡“°°«à“ 100 ‰¡§√Õπ¢÷Èπ‰ª
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º≈°“√»÷°…“
„π™à«ß‡«≈“¥—ß°≈à“« ¡’ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√©’¥¬“ bevaci-

zumab ‡¢â“«ÿâπμ“‡æ◊ËÕ√—°…“¿“«– macular edema ∑’ËÀâÕß
ºà“μ—¥„À≠à (‰¡àπ—∫√«¡ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√©’¥¬“∑’Ë OPD À√◊Õ
ÀâÕßºà“μ—¥‡≈Á°) ·≈–ºà“π‡°≥±å°“√§—¥‡≈◊Õ°®”π«π 28 §π
(29 μ“) ‡ªìπ™“¬ 14 §π À≠‘ß 14 §π Õ“¬ÿμ—Èß·μà 26-76 ªï
‡©≈’Ë¬ 59.6 ªï ºŸâªÉ«¬ à«π„À≠à (√âÕ¬≈– 68) ¡’Õ“¬ÿ√–À«à“ß
50-70 ªï æ¬“∏‘ ¿“æ‡ªìπ∑’Ëμ“¢«“ 14 μ“ μ“´â“¬ 15 μ“
°“√«‘π‘®©—¬ ‚√§∑’Ë‡ªìπ “‡Àμÿ∑“ß macular edema ‰¥â·°à
diabetic retinopathy 11 μ“, choroidal neovascula-
rization ®“° age-related macular degeneration 10 μ“,
retinal vein occlusion 7 μ“, À≈—ßºà“μ—¥μâÕ°√–®° 1 μ“
¥—ß· ¥ß‰«â„πμ“√“ß∑’Ë 1

ºŸâªÉ«¬∑ÿ°√“¬‰¡à‰¥â√—∫°“√√—°…“¿“«– macular edema
¥â«¬‡≈‡´Õ√åÀ√◊Õ¬“„π™à«ß 3 ‡¥◊Õπ°àÕπ°“√©’¥¬“‡¢â“«ÿâπμ“
¡’∫“ß√“¬‰¥â√—∫°“√√—°…“¥â«¬‡≈‡´Õ√å¡“°àÕππ“π°«à“ 3 ‡¥◊Õπ
‰¥â·°à °“√∑” panretinal photocoagulation (5 √“¬), grid
laser photocoagulation (4 √“¬), transpupillary thermal

therapy (3 √“¬) ·≈– photodynamic treatment (1 √“¬)
§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥°àÕπ°“√√—°…“‡©≈’Ë¬‡∑à“°—∫

496.7 + 179.5 ‰¡§√Õπ (μ—Èß·μà 217 ∂÷ß 1,086 ‰¡§√Õπ)
°“√μ√«®μ‘¥μ“¡§√—Èß·√°∑’Ë√–¬–‡«≈“‡©≈’Ë¬ 1.71 + 1  —ª¥“Àå
(μ—Èß·μà 1 ∂÷ß 4  —ª¥“Àå) À≈—ß°“√©’¥¬“ æ∫«à“§«“¡Àπ“¢Õß
®ÿ¥¿“æ™—¥‡©≈’Ë¬‡∑à“°—∫ 385.3 + 169.2 ‰¡§√Õπ ·≈–§√—Èß∑’Ë
2 ∑’Ë√–¬–‡«≈“‡©≈’Ë¬ 6.6 + 2.3  —ª¥“Àå (μ—Èß·μà 5 ∂÷ß 12
 —ª¥“Àå) À≈—ß°“√©’¥¬“ æ∫«à“§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥‡©≈’Ë¬
‡∑à“°—∫ 358.8 + 136.4 ‰¡§√Õπ ‚¥¬∑’ËºŸâªÉ«¬‰¡à‰¥â√—∫°“√
√—°…“„¥Ê „π™à«ß‡«≈“π’È

°àÕπ°“√√—°…“æ∫«à“¡’®”π«π 6 μ“ (√âÕ¬≈– 20.7) ∑’Ë
¡’√–¥—∫ “¬μ“μ—Èß·μà 6/18 ¢÷Èπ‰ª 12 μ“ (√âÕ¬≈– 41.4) ¡’
√–¥—∫ “¬μ“Õ¬Ÿà√–À«à“ß 6/24 ∂÷ß 6/36 ·≈– 11 μ“ (√âÕ¬
≈– 37.9) ¡’√–¥—∫ “¬μ“μ—Èß·μà 6/60 ≈ß‰ª „π¢≥–∑’ËÀ≈—ß
°“√√—°…“æ∫«à“¡’®”π«π 7 μ“ (√âÕ¬≈– 24.1) ∑’Ë¡’√–¥—∫ “¬μ“
μ—Èß·μà 6/18 ¢÷Èπ‰ª 11 μ“ (√âÕ¬≈– 37.9) ¡’√–¥—∫ “¬μ“
Õ¬Ÿà√–À«à“ß 6/24 ∂÷ß 6/36 ·≈– 11 μ“ (√âÕ¬≈– 37.9) ¡’
√–¥—∫ “¬μ“μ—Èß·μà 6/60 ≈ß‰ª (μ“√“ß∑’Ë 2)

μ“√“ß∑’Ë 1  ≈—°…≥–æ◊Èπ∞“π¢ÕßºŸâªÉ«¬

59.6 (range 26-76)

5
10
9
4

14/14

14/15

11
10
7
1

496.7 + 179.5 (range 217-1086)

Mean age (yrs)

Age group
<50 yrs (n)
51-60 yrs (n)
61-70 yrs (n)
71-80 yrs (n)

Male/female

Right eye/left eye

Diagnosis
DME (n)
CNVM from ARMD (n)
Vein occlusion (n)
P.O. phaco (n)

Mean CMT (microns)

DME = diabetic macular edema
CNVM = choroidal neovascular membrane
ARMD = age-related macular degeneration
P.O. phaco = postoperation phacoemulsification
CMT = central macular thickness
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º≈°“√√—°…“„π·ßà√–¥—∫ “¬μ“ æ∫«à“¡’®”π«π 8 μ“
(√âÕ¬≈– 27.6) ∑’Ë¡’°“√¡Õß‡ÀÁπ¥’¢÷Èπ 19 μ“ (√âÕ¬≈– 31) ¡’
°“√¡Õß‡ÀÁπ‡∑à“‡¥‘¡À√◊Õ‡ª≈’Ë¬π·ª≈ß‰¡à‡°‘π 2 ·∂« ·≈– 2
μ“ (√âÕ¬≈– 6.9) ¡’°“√¡Õß‡ÀÁπ≈¥≈ß (μ“√“ß∑’Ë 3) º≈°“√
√—°…“„π·ßà§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥ æ∫«à“°“√©’¥¬“ “¡“√∂
≈¥§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥‰¥â 20 μ“„π 29 μ“ §‘¥‡ªìπ√âÕ¬≈–
69 ·≈–∑’Ë‡À≈◊Õ 9 μ“ (√âÕ¬≈– 31) π—Èπ®ÿ¥¿“æ™—¥¡’§«“¡
Àπ“§ß∑’Ë (μ“√“ß∑’Ë 4) „π°≈ÿà¡∑’Ë¬ÿ∫∫«¡ 20 μ“ §«“¡Àπ“
≈¥≈ßμ—Èß·μà 101-563 ‰¡§√Õπ ‡©≈’Ë¬ 207.4 ‰¡§√Õπ

„π°“√»÷°…“π’È ‰¡àæ∫¿“«–·∑√°´âÕπ∑’Ë√ÿπ·√ß®“°°“√
©’¥¬“·≈–º≈¢â“ß‡§’¬ß®“°μ—«¬“ bevacizumab ‰¥â·°à °“√
μ‘¥‡™◊ÈÕ„π≈Ÿ°μ“, ¿“«–‡≈◊Õ¥ÕÕ°„π≈Ÿ°μ“, ¿“«–®Õª√– “∑
μ“≈Õ°, thromboembolic events ·≈–¿“«– severe
hypertension

«‘®“√≥å
ªí®®ÿ∫—π°“√„™â anti-VEGF ‡æ◊ËÕ√—°…“¿“«– macular

edema ∂◊Õ‡ªìπ∑“ß‡≈◊Õ°„À¡à anti-VEGF ∑’Ë„™â°—π„πªí®®ÿ∫—π
·≈–‰¥â√—∫Õπÿ≠“μ®“°Õß§å°“√Õ“À“√·≈–¬“„Àâ„™â©’¥‡¢â“«ÿâπμ“
‰¥â·°à ranibizumab16-17 ·≈– pegaptanib sodium18  ”À√—∫
bevacizumab π—Èπ∂÷ß·¡â«à“¬—ß‰¡à‰¥â√—∫Õπÿ≠“μ„Àâ„™â©’¥‡¢â“
«ÿâπμ“ ·μà‰¥â¡’°“√„™â¬“π’È „π°“√√—°…“‚√§μà“ßÊ ¡“°¢÷Èπ
‡π◊ËÕß®“°¡’√“¬ß“π«à“ “¡“√∂¬—∫¬—ÈßÀ≈Õ¥‡≈◊Õ¥º‘¥ª°μ‘ ·≈–
‰¥âº≈„π°“√√—°…“¿“«– macular edema ‚¥¬∑’Ëº≈¢â“ß‡§’¬ß
‰¡àμà“ß®“°¬“ anti-VEGF μ—«Õ◊Ëπ Õ’°∑—Èß¬—ßª√–À¬—¥§à“„™â®à“¬
°«à“¡“° ‚¥¬ bevacizumab ¡’√“§“ª√–¡“≥ 1,000 ∫“∑
μàÕ‡¢Á¡ „π¢≥–∑’Ë anti-VEGF μ—«Õ◊Ëπ¡’√“§“ª√–¡“≥ 50,000
∫“∑μàÕ‡¢Á¡

®“°º≈°“√»÷°…“π’Èæ∫«à“°“√©’¥¬“ bevacizumab ‡¢â“
«ÿâπμ“π—Èπ  “¡“√∂∑”„Àâ®ÿ¥¿“æ™—¥ ¬ÿ∫∫«¡‰¥âÕ¬à“ß√«¥‡√Á«
¿“¬„π 2  —ª¥“Àå ·≈–ƒ∑∏‘Ï¬“¬—ß§ßÕ¬Ÿàπ“π∂÷ß 6  —ª¥“Àå
À≈—ß°“√©’¥¬“

πÕ°®“°π’È¬—ßæ∫«à“ºŸâªÉ«¬ à«π„À≠à (√âÕ¬≈– 69) ¡’
®ÿ¥¿“æ™—¥¬ÿ∫∫«¡≈ßÀ≈—ß°“√©’¥¬“ ·μà‡¡◊ËÕæ‘®“√≥“∑’Ë√–¥—∫
 “¬μ“æ∫«à“¡’‡æ’¬ß 8 μ“ (√âÕ¬≈– 27.6) ∑’Ë√–¥—∫ “¬μ“¥’
¢÷Èπ „π¢≥–∑’ËºŸâªÉ«¬ à«π„À≠à (√âÕ¬≈– 65.5) ¡’°“√¡Õß‡ÀÁπ
‡∑à“‡¥‘¡ ¥—ßπ—Èπ°“√©’¥¬“ bevacizumab Õ“®™à«¬„Àâ®ÿ¥¿“æ
™—¥¬ÿ∫∫«¡‰¥â¥’ ·μàº≈μàÕ°“√¡Õß‡ÀÁππ—ÈπμâÕß¢÷ÈπÕ¬Ÿà°—∫æ¬“∏‘
 ¿“æ¥—Èß‡¥‘¡¢ÕßºŸâªÉ«¬

®“°°“√»÷°…“„πÕ¥’μæ∫«à“ °“√¡Õß‡ÀÁπ¥’®–¢÷Èπ Ÿß ÿ¥
∑’Ë√–¬–‡«≈“ 1 ‡¥◊ÕπÀ≈—ß°“√©’¥¬“·≈–§«√©’¥¬“ È́”∑’Ë√–¬–
‡«≈“ 6-8  —ª¥“Àå‡æ◊ËÕ§ß “¬μ“∑’Ë¥’‰«â19 °“√√—°…“„πªí®®ÿ∫—π
®÷ßπ‘¬¡©’¥¬“ anti-VEGF ‡¢â“«ÿâπμ“ 3 ‡¢Á¡μàÕ‡π◊ËÕß°—π‚¥¬
‡«âπ√–¬–‡«≈“ 1 ‡¥◊Õπ„π·μà≈–‡¢Á¡ ·μàºŸâªÉ«¬„π°“√»÷°…“
π’È ‰¡à‰¥â√—∫°“√©’¥¬“´È”®÷ßÕ“® àßº≈„Àâ°“√¡Õß‡ÀÁπ‰¡à¥’‡∑à“∑’Ë
§«√ Õ¬à“ß‰√°Á¥’¡’°“√√“¬ß“πº≈°“√√—°…“‚¥¬°“√©’¥¬“ rani-
bizumab ·≈– bevacizumab ‡©æ“–μ“∑’Ëº≈°“√√—°…“¬—ß
‰¡à∂÷ß‡ªÑ“À¡“¬ (as needed regimen) ÷́Ëßæ∫«à“º≈°“√
√—°…“∑—Èß„π·ßà°“√¡Õß‡ÀÁπ·≈–§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥∑’Ë
√–¬–‡«≈“ 1 ªï‰¡àμà“ß®“°°“√©’¥¬“∑ÿ°‡¥◊Õπ8

‡¡◊ËÕæ‘®“√≥“„π°≈ÿà¡‚√§μà“ßÊ æ∫«à“°≈ÿà¡ retinal vein
occlusion ¡’®ÿ¥¿“æ™—¥¬ÿ∫∫«¡‰¥â¡“°∑’Ë ÿ¥ (√âÕ¬≈– 85.7)
‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡ diabetic retinopathy (54.5%) ·≈– cho-
roidal neovascularization ®“° age-related macular de-
generation (70%) ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°≈—°…≥–æ◊Èπ∞“π¢Õß
‚√§°≈ÿà¡ retinal vein occlusion π—Èπ¥’°«à“‚√§°≈ÿà¡Õ◊Ëπ „π
¢≥–∑’Ë diabetic retinopathy π—Èπ‰¡à “¡“√∂À“¬¢“¥‰¥â·≈–
age-related macular degeneration π—Èπ‡°‘¥®“°°“√‡ ◊ËÕ¡
μ“¡Õ“¬ÿ ́ ÷ËßÕ“® àßº≈„Àâº≈°“√√—°…“‰¡à¥’‡∑à“‚√§°≈ÿà¡ retinal
vein occlusion Õ¬à“ß‰√°Áμ“¡®”π«π∑’Ë„™â°“√»÷°…“„π·μà≈–
°≈ÿà¡¬—ß‰¡à¡“° §ßμâÕß»÷°…“º≈μàÕ‰ª

„π°“√»÷°…“π’È ‰¡àæ∫¿“«–·∑√°´âÕπ∑’Ë√ÿπ·√ß®“°°“√
©’¥¬“ ÷́Ëß‰¥â·°à °“√μ‘¥‡™◊ÈÕ„π≈Ÿ°μ“ ¿“«–‡≈◊Õ¥ÕÕ°„π≈Ÿ°μ“
·≈–¿“«–®Õª√– “∑μ“≈Õ°13 √«¡∂÷ß¿“«–·∑√°´âÕπ®“°¬“
bevacizumab ∑’Ë‡§¬¡’√“¬ß“π‰«â„π‡√◊ËÕß¢Õß thromboem-
bolic events μà“ßÊ ‰¥â·°à cerebrovascular accident,

μ“√“ß∑’Ë 2  √–¥—∫ “¬μ“°àÕπ·≈–À≈—ß°“√√—°…“

°àÕπ√—°…“
(®”π«πμ“)

À≈—ß√—°…“
(®”π«πμ“)

6/6 - 6/9

6/12 - 6/18

6/24 - 6/36

6/60 - 3/60

< 3/60

1

5

12

4

7

2

5

11

8

3

VA
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myocardial infarction √«¡∂÷ß¿“«– severe hyperten-
sion ‡ªìπμâπ20,21 ´÷Ëß„π°“√»÷°…“π’È∑”°“√©’¥¬“„πÀâÕßºà“μ—¥
„À≠à‚¥¬«‘∏’°“√ª≈Õ¥‡™◊ÈÕμ“¡ international guideline
‡æ◊ËÕ≈¥‚Õ°“ °“√μ‘¥‡™◊ÈÕÀ≈—ß°“√©’¥¬“ Õ¬à“ß‰√°Á¥’¿“«–
·∑√°´âÕπ¥—ß°≈à“«¢â“ßμâπæ∫πâÕ¬°«à“√âÕ¬≈– 113 ·≈–®”π«π
μ“„π°“√»÷°…“π’È¡’ª√‘¡“≥πâÕ¬ ´÷ËßÕ“®‡ªìπ “‡Àμÿ∑’Ë‰¡àæ∫
¿“«–·∑√°´âÕπ„π°“√»÷°…“§√—Èßπ’È

°“√©’¥¬“ bevacizumab ‡¢â“«ÿâπμ“‡æ◊ËÕ√—°…“¿“«–
macular edema π—Èπæ∫«à“‰¥âº≈¥’„π°“√≈¥∫«¡ ¬“ÕÕ°ƒ∑∏‘Ï
‰¥â√«¥‡√Á«μ—Èß·μà 2  —ª¥“ÀåÀ≈—ß©’¥¬“·≈–ƒ∑∏‘ÏÕ¬Ÿàπ“πμàÕ‡π◊ËÕß
‚¥¬‡©≈’Ë¬ª√–¡“≥ 6  —ª¥“Àå πÕ°®“°π’È¬—ß¡’√“§“∑’Ë‡À¡“– ¡
°—∫‡»√…∞“π–¢Õßª√–‡∑»‰∑¬¡“°°«à“¬“ anti-VEGF μ—«
Õ◊ËπÊ ®÷ß “¡“√∂‡ªìπ∑“ß‡≈◊Õ°∑’Ë‡À¡“– ¡„π°“√√—°…“¿“«–
macular edema ·μà°“√μÕ∫ πÕßμàÕ¬“Õ“®¡’§«“¡·μ°μà“ß
°—π„πºŸâªÉ«¬·μà≈–√“¬¢÷ÈπÕ¬Ÿà°—∫ “‡Àμÿ¢Õß macular edema
¥—ßπ—Èπ®÷ß§«√„Àâ§”·π–π”·°àºŸâªÉ«¬∂÷ß¢âÕ¥’·≈–¢âÕ‡ ’¬ √«¡∑—Èß
¿“«–·∑√°´âÕπ∑’ËÕ“®‡°‘¥¢÷Èπ ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈„π°“√μ—¥ ‘π„®
‡≈◊Õ°«‘∏’°“√√—°…“
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DME CNVM Vein occlusion Total

Improve

Stable

Worse

Total

4

6

1

11

2

4

1

7

-

1

-

-

8
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2

29

Group
VA

P.O. phaco

2

8

-
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Improve

Stable

Worse

Total
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-
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6

1

-

7

1

-

-

-
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9

-

29

Group
VA

P.O. phaco
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3

-

10



90 ‚ ¡π—  ∂ÿß ÿ«√√≥, ®ÿ±“‰≈ μ—π±‡∑Õ¥∏√√¡, Õ¿‘™“μ‘  ‘ß§“≈«≥‘™,

®—°√æß»å π–¡“μ√å, Õ¥‘»—°¥‘Ï μ√’π«√—μπå, ·≈– ≥—∞«ÿ≤‘ √Õ¥Õπ—πμå

Vol. 25 No. 2  July-December 2011

6. Sivaprasad S, Bunce C, Wormald R. Non-steroidal anti-
inflammatory agents for cystoid macular oedema following
cataract surgery: a systematic review. Br J Ophthalmol.
2005;89:1420-2.

7. Whisenant J, Bergsland E. Anti-angiogenic strategies in
gastrointestinal malignancies. Curr Treat Options Oncol.
2005;6:411-21.

8. Martin DF, Maguire MG, Ying GS, Grunwald JE, Fine SL,
Jaffe GJ. Ranibizumab and bevacizumab for neovascular
age-related macular degeneration. N Engl J Med. 2011;364:
1897-908.

9. Kitnarong N, Chindasub P, Metheetrairut A. Surgical outcome
of intravitreal bevacizumab and filtration surgery in neovascular
glaucoma. Adv Ther. 2008;25:438-43.

10. Pai SA, Shetty R, Vijayan PB, Venkatasubramaniam G, Yadav
NK, Shetty BK, et al. Clinical, anatomic, and electrophysiologic
evaluation following intravitreal bevacizumab for macular
edema in retinal vein occlusion. Am J Ophthalmol. 2007;143:
601-6.

11. Scott IU, Edwards AR, Beck RW, Bressler NM, Chan CK,
Elman MJ, et al. A phase II randomized clinical trial of
intravitreal bevacizumab for diabetic macular edema.
Ophthalmology. 2007;114:1860-7.

12. Stahl A, Agostini H, Hansen LL, Feltgen N. Bevacizumab in
retinal vein occlusion-results of a prospective case series.
Graefes Arch Clin Exp Ophthalmol. 2007;245:1429-36.

13. Wu L, Martinez-Castellanos MA, Quiroz-Mercado H, Arevalo
JF, Berrocal MH, Farah ME, et al. Twelve-month safety of
intravitreal injections of bevacizumab (Avastin): results of the
Pan-American Collaborative Retina Study Group (PACORES).
Graefes Arch Clin Exp Ophthalmol. 2008;246:81-7.

14. Mason JO, 3rd, White MF, Feist RM, Thomley ML, Albert MA,
Persaud TO, et al. Incidence of acute onset endophthalmitis
following intravitreal bevacizumab (Avastin) injection. Retina.
2008;28:564-7.

15. Aiello LP, Brucker AJ, Chang S, Cunningham ET, Jr., DûAmico
DJ, Flynn HW, Jr., et al. Evolving guidelines for intravitreous
injections. Retina. 2004;24:S3-19.

16. Rosenfeld PJ, Brown DM, Heier JS, Boyer DS, Kaiser PK,
Chung CY, et al. Ranibizumab for neovascular age-related
macular degeneration. N Engl J Med. 2006;355:1419-31.

17. Brown DM, Kaiser PK, Michels M, Soubrane G, Heier JS, Kim
RY, et al. Ranibizumab versus verteporfin for neovascular
age-related macular degeneration. N Engl J Med. 2006;355:
1432-44.

18. Gragoudas ES, Adamis AP, Cunningham ET, Jr., Feinsod M,
Guyer DR. Pegaptanib for neovascular age-related macular
degeneration. N Engl J Med. 2004;351:2805-16.

19. Rabena MD, Pieramici DJ, Castellarin AA, Nasir MA, Avery
RL. Intravitreal bevacizumab (Avastin) in the treatment of
macular edema secondary to branch retinal vein occlusion.
Retina. 2007;27:419-25.

20. Michels S, Rosenfeld PJ, Puliafito CA, Marcus EN, Venkatraman
AS. Systemic bevacizumab (Avastin) therapy for neovascular
age-related macular degeneration twelve-week results of an
uncontrolled open-label clinical study. Ophthalmology. 2005;
112:1035-47.

21. Bevacizumab in combination with irinotecan plus fluorouracil
plus leucovorin chemotherapy prolongs survival but increases
adverse events in people with metastatic colorectal cancer.
Cancer Treat Rev. 2004;30:715-7.


