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Efficacy of Intravitreal Bevacizumab Injection
for the Treatment of Proliferative Diabetic
Retinopathy: A Pilot Study
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Abstract
Purpose: To evaluate the efficacy of intravitreal bevacizumab on persistent or new retinal neovascularizations
(NV) in proliferative diabetic retinopathy (PDR) after full panretinal photocoagulation (PRP).

Methods: This interventional case series included 8 eyes of 8 patients with PDR who had persistent or new
retinal NV after full PRP. Patients underwent Snellen visual acuity testing, measurement of intraocular pressure,
ophthalmoscopic examination and fundus photography at baseline and follow-up visits. After intravitreal
injection of 1.25 mg/0.05 ml of bevaciumab, the first ophthalmoscopic examination was performed within
1 day and repeated at 1 week, 3 months and 6 months.

Results: All 8 patients recruited to this study had type II diabetes for a mean period of 12.13 years. Only 4
patients had good glycemic control (HbA1C < 6.5). After a single dose of bevacizumab, complete resolution
of retinal NV was found in 6 patients (75%) at 3 months. The reinjection was required in 2 patients at 2 and
3 months due to the occurring of new retinal NV. After 6 months follow-up period, all patients had complete
resolution of retinal NV. Visual improvement was demonstrated in all patients after treatment.  Adverse events
were detected in 2 patients (25%). Two patients had minimal subconjunctival hemorrhage and one patient
also had mild anterior uveitis.

Conclusion: Intravitreal bevacizumab injection seemed to be a safe and effective adjunctive therapy to PRP
in the treatment of PDR with recurrent or persistent retinal NV after full PRP. Large clinical trials are needed
to evaluate alternative dosing (multiple and/or periodic injection) and further assess the efficacy and safety
of intravitreal bevacizumab as an adjunctive therapy in management of PDR. Thai J Ophthalmol 2010; July-
December 24(2): 120-126.

Keywords:  bevacizumab, Avastin, proliferative diabetic retinopathy, retinal neovascularization

Original Article/π‘æπ∏åμâπ©∫—∫

1 Vitreoretinal Service, Department of Ophthalmology, Faculty of Medicine, Khon Kaen University,
Khon Kaen, Thailand.

2 Department of Physiology, Faculty of Medicine, Khon Kaen University, Khon Kaen, Thailand.



Thai J Ophthalmol Vol. 24 No. 2  July-December 2010 121

°“√»÷°…“π”√àÕßª√– ‘∑∏‘¿“æ¢Õß°“√√—°…“‚√§
‡∫“À«“π‡¢â“®Õμ“√–¬–∑’Ë¡’À≈Õ¥‡≈◊Õ¥ßÕ°º‘¥ª°μ‘
¥â«¬°“√©’¥ bevacizumab ‡¢â“«ÿâπμ“

Original Article/π‘æπ∏åμâπ©∫—∫

∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å: »÷°…“ª√– ‘∑∏‘¿“æ¢Õß°“√©’¥¬“ bevacizumab ‡¢â“«ÿâπμ“„πºŸâªÉ«¬∑’Ë¡’¿“«–‡∫“À«“π‡¢â“®Õμ“√–¬–∑’Ë¡’
À≈Õ¥‡≈◊Õ¥ßÕ°º‘¥ª°μ‘∑’Ë‰¥â√—∫°“√√—°…“¥â«¬°“√¬‘ß· ß‡≈‡´Õ√å‡μÁ¡∑’Ë·≈â« ·μà¬—ß¡’À≈Õ¥‡≈◊Õ¥ßÕ°º‘¥ª°μ‘§ßÕ¬Ÿà À√◊Õ‡°‘¥¢÷Èπ„À¡à

«‘∏’°“√»÷°…“: ºŸâªÉ«¬‚√§‡∫“À«“π‡¢â“®Õμ“∑’Ë¡’À≈Õ¥‡≈◊Õ¥ßÕ°º‘¥ª°μ‘§ßÕ¬ŸàÀ√◊Õ‡°‘¥¢÷Èπ„À¡à¿“¬À≈—ß√—∫°“√√—°…“¥â«¬°“√¬‘ß
· ß‡≈‡´Õ√å‡μÁ¡∑’Ë·≈â«®”π«π 8 √“¬ (8 μ“) ‰¥â√—∫°“√μ√«®√–¥—∫°“√¡Õß‡ÀÁπ «—¥§«“¡¥—π≈Ÿ°μ“ μ√«®μ“·≈–∂à“¬¿“æ ’
®Õμ“°àÕπ°“√√—∫°“√√—°…“·≈–¿“¬À≈—ß°“√√—°…“¥â«¬°“√©’¥ bevacizumab 1.25 ¡‘≈≈‘°√—¡‡¢â“«ÿâπμ“∑’Ë 1 «—π ®“°π—Èπ
μ√«®μ‘¥μ“¡º≈°“√√—°…“∑’Ë 1  —ª¥“Àå 3 ‡¥◊Õπ·≈– 6 ‡¥◊Õπ

º≈°“√»÷°…“: ºŸâªÉ«¬∑—ÈßÀ¡¥®”π«π 8 √“¬‡ªìπ‚√§‡∫“À«“π™π‘¥∑’Ë 2 ¡“π“π‡ªìπ√–¬–‡«≈“‡©≈’Ë¬ 12.13 ªï ‚¥¬¡’ºŸâªÉ«¬‡æ’¬ß
4 √“¬ (√âÕ¬≈– 50) ‡∑à“π—Èπ∑’Ë “¡“√∂§«∫§ÿ¡√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥‰¥â¥’ (Hb A1C < 6.5) ¿“¬À≈—ß°“√©’¥¬“ bevacizumab
‡¢â“«ÿâπμ“‡ªìπ√–¬–‡«≈“ 3 ‡¥◊Õπ æ∫«à“ºŸâªÉ«¬ 6 √“¬ ¡’À≈Õ¥‡≈◊Õ¥ßÕ°º‘¥ª°μ‘ΩÉÕμ—«≈ß §‘¥‡ªìπ√âÕ¬≈– 75 ·≈–Õ’° 2 √“¬
®”‡ªìπμâÕß‰¥â√—∫°“√©’¥¬“‡¢â“«ÿâπμ“´È” ‡π◊ËÕß®“°¡’À≈Õ¥‡≈◊Õ¥º‘¥ª°μ‘‡°‘¥¢÷Èπ„À¡à ∑’Ë‡«≈“ 2 ·≈– 3 ‡¥◊Õπ Õ¬à“ß‰√°Áμ“¡ ‰¡à
æ∫À≈Õ¥‡≈◊Õ¥º‘¥ª°μ‘‡°‘¥¢÷ÈπÕ’°¿“¬À≈—ß°“√μ‘¥μ“¡º≈°“√√—°…“‡ªìπ√–¬–‡«≈“ 6 ‡¥◊Õπ °“√»÷°…“π’Èæ∫¡’¿“«–·∑√° ấÕπ
‡°‘¥¢÷Èπ„πºŸâªÉ«¬ 2 √“¬ (√âÕ¬≈– 25) ‚¥¬ºŸâªÉ«¬∑—Èß 2 √“¬ æ∫¡’‡≈◊Õ¥ÕÕ°∑’Ë‡¬◊ËÕ∫ÿμ“¢“«‡≈Á°πâÕ¬·≈–æ∫°“√Õ—°‡ ∫‡≈Á°πâÕ¬
„π™àÕß à«πÀπâ“¢Õß≈Ÿ°μ“√à«¡¥â«¬„πºŸâªÉ«¬ 1 √“¬

 √ÿª: °“√©’¥ bevacizumab ‡¢â“«ÿâπμ“ “¡“√∂∑”„Àâ¡’°“√ΩÉÕμ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥ßÕ°º‘¥ª°μ‘ „πºŸâªÉ«¬∑’Ë¡’‡∫“À«“π‡¢â“®Õμ“
·≈–¡’À≈Õ¥‡≈◊Õ¥ßÕ°º‘¥ª°μ‘§ßÕ¬ŸàÀ√◊Õ‡°‘¥¢÷Èπ„À¡à¿“¬À≈—ß√—∫°“√√—°…“¥â«¬°“√¬‘ß· ß‡≈‡´Õ√å‡μÁ¡∑’Ë·≈â« °“√√—°…“¥â«¬«‘∏’
π’È ‰¥âº≈¥’·≈–¡’¿“«–·∑√°´âÕππâÕ¬ ®÷ßÕ“®„™â‡ªìπ°“√√—°…“√à«¡ (adjunctive therapy) °—∫°“√¬‘ß‡≈‡´Õ√å‰¥â Õ¬à“ß‰√°Áμ“¡
®”‡ªìπμâÕßÕ“»—¬¢âÕ¡Ÿ≈®“°°“√»÷°…“∑’Ë¡’¢π“¥„À≠à„πÕπ“§μ ‡æ◊ËÕÀ“®”π«π°“√©’¥¬“∑’Ë‡À¡“– ¡ ·≈–‡æ◊ËÕª√–‡¡‘π§«“¡
ª≈Õ¥¿—¬·≈–ª√– ‘∑∏‘¿“æ¢Õß°“√©’¥¬“ bevacizumab ‡¢â“«ÿâπμ“„π°“√√à«¡√—°…“‚√§‡∫“À«“π‡¢â“®Õμ“μàÕ‰ª ®—°…ÿ‡«™ “√
2553; °√°Æ“§¡-∏—π«“§¡ 24(2): 120-126.
1 Àπà«¬®Õμ“·≈–«ÿâπμ“ ¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
2 ¿“§«‘™“ √’√«‘∑¬“ §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
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∫∑π”
ªí®®ÿ∫—π‚√§‡∫“À«“π∑’Ë®Õμ“‡ªìπ “‡Àμÿ¢Õßμ“∫Õ¥

Õ—π¥—∫∑’Ë 2 ¢Õßª√–‡∑»‰∑¬1 ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°√–∫∫
°“√μ√«®§—¥°√Õß∑’Ë‰¡à∑—Ë«∂÷ß·≈–ºŸâªÉ«¬¢“¥§«“¡√Ÿâ§«“¡‡¢â“„®
‡°’Ë¬«°—∫‚√§‡∫“À«“π∑’Ëμπ‡Õß‡ªìπÕ¬Ÿà ‚¥¬‡©æ“–§«“¡
 ”§—≠¢Õß°“√§«∫§ÿ¡√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥·≈–¿“«–
·∑√° ấÕπ∑’ËÕ“®‡°‘¥¢÷Èπ ‡™àπ ‚√§‡∫“À«“π‡¢â“®Õμ“·≈–‚√§
‡∫“À«“π∑’Ë‰μ ‡ªìπμâπ ∑”„ÀâºŸâªÉ«¬¡“æ∫·æ∑¬åÀ≈—ß¡’Õ“°“√
º‘¥ª°μ‘‡°‘¥¢÷Èπ·≈â«

 ”À√—∫‚√§‡∫“À«“π∑’Ë®Õμ“·∫àß‡ªìπ√–¬–∑’Ë¬—ß‰¡à¡’
À≈Õ¥‡≈◊Õ¥º‘¥ª°μ‘‡°‘¥¢÷Èπ (non-proliferative diabetic
retinopathy, NPDR) ·≈–√–¬–∑’Ë¡’À≈Õ¥‡≈◊Õ¥º‘¥ª°μ‘
‡°‘¥¢÷Èπ (proliferative diabetic retinopathy, PDR) ·≈â«
‚¥¬ “‡ÀμÿÀ≈—°¢Õßμ“∫Õ¥®“°‚√§‡∫“À«“π‡°‘¥®“°æ—ßº◊¥
¥÷ß√—Èß∑”„Àâ®Õμ“≈Õ°À≈ÿ¥ (tractional retinal detachment)
‡≈◊Õ¥ÕÕ°„π«ÿâπμ“·≈–‚√§μâÕÀ‘π∑’Ë¡’À≈Õ¥‡≈‘Õ¥º‘¥ª°μ‘
(neovascular glaucoma)2  ¥—ßπ—Èπ À“°ºŸâªÉ«¬¡“æ∫®—°…ÿ
·æ∑¬åμ—Èß·μà„π√–¬–·√°¢Õß PDR °“√√—°…“¥â«¬°“√¬‘ß· ß
‡≈‡´Õ√å (panretinal photocoagulation, PRP) ¬àÕ¡‰¥âº≈
¥’·≈– “¡“√∂ªÑÕß°—π°“√≈ÿ°≈“¡¢Õß‚√§¥â«¬ Õ¬à“ß‰√°Áμ“¡
ºŸâªÉ«¬ PDR ∫“ß√“¬∑’Ë√—∫°“√√—°…“¥â«¬ PRP ‡μÁ¡∑’Ë·≈â«¬—ß
¡’°“√≈ÿ°≈“¡¢Õß‚√§Õ¬Ÿà

®“°°“√»÷°…“∑’Ëºà“π¡“æ∫«à“ºŸâªÉ«¬ PDR ¡’√–¥—∫¢Õß
vascular endothelial growth factor (VEGF) „π«ÿâπμ“
 Ÿß¢÷Èπ3-12 ·≈–√–¥—∫¢Õß VEGF °Á —¡æ—π∏å°—∫√–¥—∫§«“¡
√ÿπ·√ß¢Õß‚√§¥â«¬13-14 bevacizumab ‡ªìπ anti-VEGF ∑’Ë
Õß§å°“√Õ“À“√·≈–¬“√—∫√Õß„Àâ„™â√—°…“‚√§¡–‡√Áß≈”‰ â„À≠à
‚¥¬°“√„Àâ¬“∑“ßÀ≈Õ¥‡≈◊Õ¥ ´÷Ëßμ—«¬“‰¡à¡’æ‘…μàÕ‡´≈≈å
(cytotoxicity) ·μà„πªí®®ÿ∫—π¡’°“√π”¬“¥—ß°≈à“«¡“©’¥‡¢â“
«ÿâπμ“‡æ◊ËÕ√—°…“‚√§μ“À≈“¬‚√§ ‡™àπ central retinal vien
occlusion15, neovascular glaucoma16-18, neovascular
age-related macular degeneration19-20 ·≈– proliferative
diabetic retinopathy ‡ªìπμâπ ´÷Ëßæ∫«à“„Àâº≈°“√√—°…“∑’Ë¥’
πÕ°®“°π’È ¬—ß¡’√“¬ß“π∂÷ß§«“¡ª≈Õ¥¿—¬¢Õß¬“„π¡πÿ…¬å
¡“·≈â«24 ¥—ßπ—Èπ §≥–ºŸâ«‘®—¬‰¥â∑”‚§√ß°“√«‘®—¬π’È¢÷Èπ¡“ ‡æ◊ËÕ
»÷°…“ª√– ‘∑∏‘¿“æ¢Õß°“√©’¥¬“ bevacizumab ‡¢â“«ÿâπμ“
„πºŸâªÉ«¬ PDR ∑’Ë‰¥â√—∫°“√√—°…“¥â«¬°“√¬‘ß· ß‡≈‡´Õ√å‡μÁ¡
∑’Ë·≈â« ·μà¬—ß¡’À≈Õ¥‡≈◊Õ¥ßÕ°º‘¥ª°μ‘§ßÕ¬Ÿà À√◊Õ‡°‘¥¢÷Èπ„À¡à

·≈–À«—ß«à“®– “¡“√∂≈¥Õ—μ√“°“√ºà“μ—¥«ÿâπμ“·≈–≈¥Õ—μ√“
°“√∫Õ¥„πºŸâªÉ«¬‚√§‡∫“À«“π≈ß‰¥â

«‘∏’°“√»÷°…“
„π°“√»÷°…“π’È §≥–ºŸâ«‘®—¬‰¥â∑”°“√§—¥‡≈◊Õ°ºŸâªÉ«¬

‚√§‡∫“À«“π√–¬–∑’Ë¡’À≈Õ¥‡≈◊Õ¥º‘¥ª°μ‘∑’Ë¡“√—∫°“√μ√«®
√—°…“ ≥ §≈‘π‘°‚√§®Õμ“ ÀâÕßμ√«®ºŸâªÉ«¬πÕ°·ºπ°®—°…ÿ
«‘∑¬“ √æ.»√’π§√‘π∑√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ∑’Ë¡’§ÿ≥ ¡∫—μ‘
μ√ßμ“¡‡°≥±å°“√§—¥‡≈◊Õ° §◊Õ (1) ¡’Õ“¬ÿ√–À«à“ß 20-60 ªï
(2) ‰¡à¡’‚√§À—«„®¢“¥‡≈◊Õ¥·≈–‚√§‡ âπ‡≈◊Õ¥„π ¡Õß (3) ‡§¬
√—∫°“√√—°…“¥â«¬°“√¬‘ß· ß‡≈‡´Õ√å¢π“¥ 500 ‰¡‚§√‡¡μ√
®”π«π¡“°°«à“À√◊Õ‡∑à“°—∫ 1,500 π—¥ (4) μ“¢â“ß∑’Ë∑”°“√
»÷°…“¡’√–¥—∫ “¬μ“πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 6/60 ´÷Ëß¡’ “¬μ“
æ‘°“√μ“¡°ÆÀ¡“¬ (5) ºŸâªÉ«¬ªØ‘‡ ∏°“√®’È§«“¡‡¬Áπ∑’Ë®Õμ“
 à«π√‘¡ (cryoretinopexy) À√◊Õ°“√ºà“μ—¥«ÿâπμ“ (pars plana
vitrectomy) (6) ¬‘π¬Õ¡‡¢â“√à«¡‚§√ß°“√«‘®—¬π’È¥â«¬§«“¡
 ¡—§√„® ‡¢â“ Ÿà°“√»÷°…“„π‡¥◊Õπ¡‘∂ÿπ“¬π æ.». 2552 ºŸâªÉ«¬
∑’Ë∂Ÿ°§—¥‡≈◊Õ°‡¢â“ Ÿà°“√«‘®—¬π’È∑ÿ°§π®–‰¥â√—∫§”Õ∏‘∫“¬‡°’Ë¬«°—∫
‚√§‡∫“À«“π‡¢â“®Õμ“ √–‡∫’¬∫«‘∏’«‘®—¬ ¢—ÈπμÕπ°“√μ√«®
√—°…“·≈–¿“«–·∑√°´âÕπ∑’ËÕ“®‡°‘¥¢÷Èπ √«¡∑—Èßª√–‚¬™πå∑’Ë
®–‰¥â√—∫°àÕπ‡¢â“ Ÿà°“√«‘®—¬ ´÷Ëß∑ÿ°§π®–‰¥â√—∫·∫∫øÕ√å¡„∫
¬‘π¬Õ¡„Àâ∑”°“√»÷°…“‡æ◊ËÕ≈ßπ“¡„π°√≥’¬‘π¬Õ¡„Àâ∑”°“√
»÷°…“ ‚¥¬°“√»÷°…“π’È ‰¥â√—∫°“√√—∫√Õß¥â“π®√‘¬∏√√¡°“√
«‘®—¬„π¡πÿ…¬å®“°§≥–°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬ §≥–
·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

ºŸâªÉ«¬∑ÿ°√“¬®–‰¥â√—∫°“√μ√«®√–¥—∫ “¬μ“ «—¥§«“¡
¥—π≈Ÿ°μ“·≈–μ√«®μ“¥â«¬ slit-lamp microscope À≈—ß
®“°π—Èπ ºŸâªÉ«¬®–‰¥â√—∫°“√À¬Õ¥¬“¢¬“¬¡à“πμ“‡æ◊ËÕμ√«®
®Õμ“·≈–∂à“¬¿“æ ’®Õμ“ ¢—ÈπμÕπ°“√©’¥¬“„πÀâÕßºà“μ—¥
‡√‘Ë¡®“°°“√À¬Õ¥¬“™“ 0.5% tetracaine hydrochloride
·≈– poly-oph μ“¡¥â«¬°“√¢—ß 5% povidone iodine
∫√‘‡«≥‡¬◊ËÕ∫ÿμ“Õ¬à“ßπâÕ¬ 5 π“∑’ ·≈â«®÷ß∑”°“√©’¥ bevaci-
zumab 0.05 ml (1.25 mg) ∑’Ë∫√‘‡«≥ 3.5 ¡‘≈≈‘‡¡μ√®“°
¢Õ∫°√–®°μ“¥â“π inferotemporal quadrant ®“°π—ÈπºŸâªÉ«¬
®–‰¥â√—∫°“√μ√«®¥â«¬ indirect ophthalmoscope ‡æ◊ËÕμ√«®
À“¿“«– central retinal artery occlusion ∑’ËÕ“®æ∫‰¥â
¿“¬À≈—ß°“√©’¥¬“„¥Ê ‡¢â“«ÿâπμ“ ¿“¬À≈—ß©’¥¬“ºŸâªÉ«¬®–‰¥â
√—∫ poly-oph À¬Õ¥μ“‡ªìπ‡«≈“ 3 «—π ‚¥¬ºŸâ«‘®—¬∑”°“√
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π—¥μ‘¥μ“¡º≈°“√√—°…“∑’Ë 1 «—π ®“°π—Èππ—¥μ‘¥μ“¡º≈°“√
√—°…“∑’Ë 1  —ª¥“Àå 3 ‡¥◊Õπ·≈– 6 ‡¥◊Õπ ´÷ËßÀ“°¡’À≈Õ¥
‡≈◊Õ¥ßÕ°º‘¥ª°μ‘‡À≈◊ÕÕ¬ŸàÀ√◊Õ‡°‘¥¢÷Èπ„À¡à„π√–¬–‡«≈“¡“°
°«à“À√◊Õ‡∑à“°—∫ 4  —ª¥“ÀåÀ≈—ß®“°°“√√—°…“§√—Èß°àÕπ ºŸâªÉ«¬
®–‰¥â√—∫°“√©’¥ bevacizumab È́” (retreatment) ∑”°“√
∫—π∑÷°¢âÕ¡Ÿ≈∑—ÈßÀ¡¥≈ß„π·∫∫∫—π∑÷°¢âÕ¡Ÿ≈°“√«‘®—¬ «‘‡§√“–Àå
¢âÕ¡Ÿ≈‚¥¬√“¬ß“πº≈‡ªìπ√âÕ¬≈–

º≈°“√»÷°…“
ºŸâªÉ«¬∑—ÈßÀ¡¥®”π«π 8 √“¬ ‡ªìπ‡æ»™“¬ 5 √“¬·≈–

‡æ»À≠‘ß 3 √“¬ ¡’Õ“¬ÿ‡©≈’Ë¬ 56.42 ªï ºŸâªÉ«¬∑ÿ°√“¬‡ªìπ
‚√§‡∫“À«“π™π‘¥∑’Ë 2 (diabetic mellitus type II) ¡“
π“π‡ªìπ√–¬–‡«≈“‡©≈’Ë¬ 12.13 ªï ‚¥¬¡’ºŸâªÉ«¬‡æ’¬ß 4 √“¬
(√âÕ¬≈– 50.00) ‡∑à“π—Èπ∑’Ë “¡“√∂§«∫§ÿ¡√–¥—∫πÈ”μ“≈„π
‡≈◊Õ¥‰¥â¥’ (Hb A1C < 6.5) ·≈–ºŸâªÉ«¬ 5 √“¬ (√âÕ¬≈– 62.50)
μâÕß√—∫°“√©’¥Õ‘π´Ÿ≈‘π ºŸâªÉ«¬‰¥â√—∫°“√©’¥ bevacizumab
‡¢â“«ÿâπμ“¿“¬À≈—ß√—∫°“√√—°…“¥â«¬°“√¬‘ß· ß‡≈‡´Õ√å‡μÁ¡∑’Ë
·≈â«‡ªìπ‡«≈“‡©≈’Ë¬ 15.88  —ª¥“Àå

°“√»÷°…“π’È æ∫«à“√–¥—∫°“√¡Õß‡ÀÁπ¢ÕßºŸâªÉ«¬¥’¢÷Èπ
1-2 ·∂«¢Õß Snellen chart ·≈–À≈Õ¥‡≈◊Õ¥ßÕ°º‘¥ª°μ‘
ΩÉÕμ—«≈ß¿“¬À≈—ß√—∫°“√©’¥ bevacizumab ‡¢â“«ÿâπμ“„πºŸâªÉ«¬
∑ÿ°√“¬ ·μà¡’ºŸâªÉ«¬ 2 √“¬ (√âÕ¬≈– 25.00) æ∫¡’À≈Õ¥‡≈◊Õ¥
º‘¥ª°μ‘‡°‘¥¢÷Èπ¡“„À¡à¿“¬À≈—ß√—∫°“√©’¥ bevacizumab
‡¢â“«ÿâπμ“∑’Ë‡«≈“ 2 ·≈– 3 ‡¥◊Õπμ“¡≈”¥—∫  ‚¥¬μ”·Àπàß
¢ÕßÀ≈Õ¥‡≈◊Õ¥º‘¥ª°μ‘∑’Ë‡°‘¥¢÷Èπ¡“„À¡àÕ¬Ÿà „°≈â‡§’¬ß°—∫
μ”·Àπàß‡¥‘¡ ´÷ËßºŸâªÉ«¬∑—Èß Õß√“¬π’È¡’ª√–«—μ‘°“√§«∫§ÿ¡
√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥‰¡à¥’ §à“ Hb A1C „π‡≈◊Õ¥ Ÿß (8.9 ·≈–
9.1) ·≈–μâÕß√—°…“‚√§‡∫“À«“π¥â«¬°“√©’¥Õ‘π´Ÿ≈‘π Õ¬à“ß‰√
°Áμ“¡ ‡¡◊ËÕμ‘¥μ“¡Õ“°“√¢ÕßºŸâªÉ«¬∑ÿ°√“¬¿“¬À≈—ß°“√√—°…“
‡ªìπ√–¬–‡«≈“ 6 ‡¥◊Õπ °Á‰¡àæ∫À≈Õ¥‡≈◊Õ¥º‘¥ª°μ‘‡°‘¥¢÷ÈπÕ’°

°“√»÷°…“π’Èæ∫¡’¿“«–·∑√° ấÕπ‡°‘¥¢÷Èπ„πºŸâªÉ«¬
2 √“¬ (√âÕ¬≈– 25.00) ‚¥¬ºŸâªÉ«¬∑—Èß Õß√“¬¡’‡≈◊Õ¥ÕÕ°∑’Ë
‡¬◊ËÕ∫ÿμ“¢“«‡≈Á°πâÕ¬ (mild subconjunctival hemorrhage)
´÷Ëß “¡“√∂À“¬‰¥â‡Õß¿“¬„π 1  —ª¥“Àå ·μàºŸâªÉ«¬√“¬Àπ÷Ëß¡’
°“√Õ—°‡ ∫‡≈Á°πâÕ¬ (cell/flare trace/trace) „π™àÕß à«π
Àπâ“¢Õß≈Ÿ°μ“(anterior chamber) √à«¡¥â«¬ ®÷ß‰¥â√—∫°“√
√—°…“¥â«¬¬“À¬Õ¥μ“ ‡μ’¬√Õ¬¥å (1% prednisolone
acetate) «—π≈– 4 §√—Èß ´÷Ëß°“√Õ—°‡ ∫¥—ß°≈à“«À¡¥‰ª¿“¬

À≈—ß°“√√—°…“‡æ’¬ß 1  —ª¥“Àå‡™àπ°—π §≥–ºŸâ«‘®—¬‰¡àæ∫
¿“«–·∑√°´âÕπ∑’Ë√ÿπ·√ß∑—Èß®“°μ—«¬“‡Õß·≈–®“°°“√©’¥¬“
‡¢â“«ÿâπμ“‡°‘¥¢÷Èπμ≈Õ¥√–¬–‡«≈“°“√»÷°…“«‘®—¬

∫∑«‘®“√≥å
æ¬“∏‘°”‡π‘¥¢Õß‚√§‡∫“À«“π‡¢â“®Õμ“‡°‘¥®“°∑—Èß

¿“«–À≈Õ¥‡≈◊Õ¥®Õμ“√—Ë« ∑”„Àâ‡°‘¥¿“«–®Õμ“√«¡∑—Èß®ÿ¥¿“æ
™—¥∫«¡πÈ” ·≈–¿“«–À≈Õ¥‡≈◊Õ¥®Õμ“μ’∫μ—π∑”„Àâ‡°‘¥¿“«–
®Õμ“¢“¥‡≈◊Õ¥ ´÷Ëß¿“«–®Õμ“¢“¥‡≈◊Õ¥π’È‡Õß∑’Ë°√–μÿâπ„Àâ¡’
°“√ √â“ß “√ vascular endothelial growth factor (VEGF)
‡æ‘Ë¡¢÷Èπ ®÷ß¡’À≈Õ¥‡≈◊Õ¥ßÕ°º‘¥ª°μ‘ (neovascularization)
‡°‘¥¢÷Èπ À≈Õ¥‡≈◊Õ¥‡À≈à“π’È®–‡ª√“–·≈–·μ°ßà“¬ ®“°°“√
»÷°…“∑’Ëºà“π¡“æ∫«à“ºŸâªÉ«¬‚√§‡∫“À«“π‡¢â“®Õμ“√–¬–∑’Ë¡’
À≈Õ¥‡≈◊Õ¥º‘¥ª°μ‘‡°‘¥¢÷Èπ (proliferative diabetic retino-
pathy, PDR) ¡’√–¥—∫¢Õß “√ VEGF „π«ÿâπμ“‡æ‘Ë¡¢÷Èπ3-12

´÷Ëß°“√√—°…“¡“μ√∞“πμ“¡ Diabetic Retinopathy Study
§◊Õ°“√¬‘ß· ß‡≈‡´Õ√å (panretinal photocoagulation,
PRP)25 Õ¬à“ß‰√°Áμ“¡ °“√¬‘ß· ß‡≈‡´Õ√å‡ªìπ°“√√—°…“∑’Ë
∑”≈“¬‡π◊ÈÕ‡¬◊ËÕ (destructive therapy) ·≈–Õ“®∑”„Àâ‡°‘¥
¿“«–·∑√°´âÕπ ‡™àπ ≈“π “¬μ“º‘¥ª°μ‘ °“√¡Õß‡ÀÁπ„π∑’Ë
¡◊¥≈¥≈ß ·≈–®ÿ¥¿“æ™—¥∫«¡¡“°¢÷Èπ ‡ªìπμâπ26-27 ºŸâªÉ«¬∑’Ë¡’
ocular media opacity ‡™àπ μâÕ°√–®°·≈–‡≈◊Õ¥ÕÕ°„π«ÿâπμ“
‡ªìπμâπ ·≈–ºŸâªÉ«¬‚√§μâÕÀ‘π™π‘¥ neovascular glaucoma
∑’Ë¡“æ∫®—°…ÿ·æ∑¬å¥â«¬‡≈◊Õ¥ÕÕ°„π™àÕß¥â“πÀπâ“¢Õß≈Ÿ°μ“
(hyphema) ¬àÕ¡‰¡à “¡“√∂√—°…“¥â«¬°“√¬‘ß· ß‡≈‡´Õ√å‰¥â
‡μÁ¡∑’Ë  πÕ°®“°π’È æ∫«à“ºŸâªÉ«¬À≈“¬√“¬∑’Ë‰¥â√—∫°“√√—°…“
¥â«¬°“√¬‘ß· ß‡≈‡´Õ√åÕ¬à“ß‡μÁ¡∑’Ë·≈â« °Á¬—ß¡’°“√≈ÿ°≈“¡¢Õß
‚√§Õ¬Ÿà ¥—ßπ—Èπ °“√√—°…“¥â«¬°“√©’¥ anti-VEGF ‡¢â“«ÿâπμ“
Õ“®‡ªìπ°“√√—°…“∑“ß‡≈◊Õ° (alternative treatment) À√◊Õ
°“√√—°…“‡ √‘¡ (adjunctive therapy)  ”À√—∫ºŸâªÉ«¬°≈ÿà¡
¥—ß°≈à“«

¡’√“¬ß“π°“√©’¥ bevacizumab ‡¢â“≈Ÿ°μ“‡æ◊ËÕ√—°…“
ºŸâªÉ«¬ PDR μ—Èß·μàªï §.». 2006 ‚¥¬¡’√“¬ß“π°“√©’¥‡¢â“
™àÕß¥â“πÀπâ“≈Ÿ°μ“ (intracameral injection) ‡æ◊ËÕ√—°…“
À≈Õ¥‡≈◊Õ¥ßÕ°º‘¥ª°μ‘∑’Ë¡à“πμ“28  °“√©’¥ bevacizumab
‡¢â“«ÿâπμ“„πºŸâªÉ«¬ PDR √à«¡°—∫¡’‡≈◊Õ¥ÕÕ°„π«ÿâπμ“∑’Ë‰¡à‡§¬
‰¥â√—∫°“√√—°…“„¥¡“°àÕπ ·≈–ºŸâªÉ«¬ PDR ∑’Ë¬—ß§ß¡’À≈Õ¥
‡≈◊Õ¥ßÕ°º‘¥ª°μ‘‡°‘¥¢÷Èπ¿“¬À≈—ß°“√√—°…“¥â«¬°“√¬‘ß· ß
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‡≈‡´Õ√å ´÷ËßºŸâªÉ«¬∫“ß√“¬°Á‰¥â√—∫°“√¬‘ß· ß‡≈‡´Õ√å‡μÁ¡∑’Ë
·≈â« „π¢≥–∑’Ë∫“ß√“¬°Á¬—ß‰¥â√—∫°“√¬‘ß· ß‡≈‡´Õ√å‰¡à‡μÁ¡∑’Ë
‡π◊ËÕß®“°¡’‡≈◊Õ¥ÕÕ°„π«ÿâπμ“29-32 πÕ°®“°π’È ¬—ß¡’√“¬ß“π
°“√©’¥ bevacizumab ‡¢â“«ÿâπμ“°àÕπ°“√ºà“μ—¥μ“¢Õß
ºŸâªÉ«¬ PDR ∑’Ë¡’æ—ßº◊¥¥÷ß√—Èß®Õμ“ (tractional retinal
detachment)33  º≈°“√»÷°…“∑—ÈßÀ¡¥æ∫«à“À≈Õ¥‡≈◊Õ¥ßÕ°
º‘¥ª°μ‘ΩÉÕ≈ß¿“¬À≈—ß°“√©’¥ bevacizumab ‡¢â“«ÿâπμ“„π
ºŸâªÉ«¬∑ÿ°√“¬ ·μàæ∫«à“¡’À≈Õ¥‡≈◊Õ¥ßÕ°º‘¥ª°μ‘‡°‘¥¢÷Èπ„À¡à
¿“¬À≈—ß°“√©’¥¬“¥—ß°≈à“«§‘¥‡ªìπ√âÕ¬≈– 29-3328,32 À≈—ß
®“°π—Èπ ¡’°“√»÷°…“°“√©’¥ bevacizumab ‡¢â“«ÿâπμ“√à«¡
°—∫°“√¬‘ß· ß‡≈‡´Õ√å„π°“√√—°…“ PDR ‡æ‘Ë¡‡μ‘¡μ“¡¡“34-39

Õ¬à“ß‰√°Áμ“¡ °“√»÷°…“°“√©’¥ bevacizumab ‡¢â“«ÿâπμ“
„π°“√√—°…“ PDR ‡°◊Õ∫∑—ÈßÀ¡¥‡ªìπ‡æ’¬ß√“¬ß“πºŸâªÉ«¬ ¡’
‡æ’¬ß°“√»÷°…“¢Õß Mirshahi A ·≈–§≥– ‡∑à“π—Èπ∑’Ë‡ªìπ°“√
»÷°…“·∫∫ randominzed double-masked clinical trial
‚¥¬∑”°“√»÷°…“‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß°“√¬‘ß· ß
‡≈‡´Õ√å‡æ’¬ßÕ¬à“ß‡¥’¬«·≈–°“√¬‘ß· ß‡≈‡´Õ√å√à«¡°—∫°“√©’¥
bevacizumab ‡¢â“«ÿâπμ“„π°“√√—°…“ PDR ́ ÷Ëßº≈°“√»÷°…“
æ∫«à“°“√¬‘ß· ß‡≈‡´Õ√å√à«¡°—∫°“√©’¥ bevacizumab ‡¢â“
«ÿâπμ“ “¡“√∂∑”„ÀâÀ≈Õ¥‡≈◊Õ¥ßÕ°º‘¥ª°μ‘ΩÉÕ‰¥â¡“°°«à“
°“√¬‘ß· ß‡≈‡´Õ√å‡æ’¬ßÕ¬à“ß‡¥’¬«∑’Ë√–¬–‡«≈“ 6  —ª¥“Àå
À≈—ß°“√√—°…“ (87.5% vs 25%) ·μà‡¡◊ËÕμ‘¥μ“¡°“√√—°…“
∑’Ë√–¬–‡«≈“ 16  —ª¥“Àå°≈—∫‰¡àæ∫«à“Õ—μ√“°“√ΩÉÕμ—«Õ¬à“ß
 ¡∫Ÿ√≥å (complete regression) ¢ÕßÀ≈Õ¥‡≈◊Õ¥ßÕ°º‘¥
ª°μ‘·μ°μà“ß°—π√–À«à“ß Õß°≈ÿà¡

®“°°“√∑∫∑«π«√√≥°√√¡ æ∫«à“ ¡’°“√√“¬ß“π
ª√– ‘∑∏‘¿“æ¢Õß°“√©’¥ bevacizumab ‡¢â“«ÿâπμ“„π°“√
√—°…“ PDR ∑’Ë¡’À≈Õ¥‡≈◊Õ¥ßÕ°º‘¥ª°μ‘§ßÕ¬ŸàÀ√◊Õ‡°‘¥¢÷Èπ
„À¡à¿“¬À≈—ß‰¥â√—∫°“√√—°…“¥â«¬· ß‡≈‡´Õ√å‡μÁ¡∑’Ë·≈â«‡æ’¬ß
°“√»÷°…“‡¥’¬« π—Ëπ§◊Õ°“√»÷°…“¢Õß Erdol H ·≈–§≥–40

„πºŸâªÉ«¬‚√§‡∫“À«“π™π‘¥∑’Ë 2 ®”π«π 24 §π (33 μ“) º≈
°“√»÷°…“æ∫«à“Õ—μ√“°“√ΩÉÕμ—«Õ¬à“ß ¡∫Ÿ√≥å (complete
regression) ¢ÕßÀ≈Õ¥‡≈◊Õ¥ßÕ°º‘¥ª°μ‘§‘¥‡ªìπ√âÕ¬≈– 78.8
∑’Ë 1 ‡¥◊Õπ √âÕ¬≈– 63.6 ∑’Ë 3 ‡¥◊Õπ·≈–√âÕ¬≈– 45.4 ∑’Ë 6
‡¥◊Õπ ¡’ºŸâªÉ«¬®”π«π 9 μ“‰¥â√—∫°“√©’¥¬“´È”∑’Ë√–¬–‡«≈“ 3
‡¥◊Õπ ´÷ËßÀ“°√«¡ºŸâªÉ«¬°≈ÿà¡π’È·≈â« Õ—μ√“°“√ΩÉÕμ—«Õ¬à“ß
 ¡∫Ÿ√≥å (complete regression) ¢ÕßÀ≈Õ¥‡≈◊Õ¥ßÕ°º‘¥ª°μ‘

®–‡æ‘Ë¡¢÷Èπ §‘¥‡ªìπ√âÕ¬≈– 60.6 ∑’Ë 6 ‡¥◊Õπ ´÷Ëß„°≈â‡§’¬ß°—∫
º≈°“√»÷°…“π”√àÕß¢Õß§≥–ºŸâ«‘®—¬∑’Ëæ∫«à“Õ—μ√“°“√ΩÉÕμ—«
Õ¬à“ß ¡∫Ÿ√≥å (complete regression) ¢ÕßÀ≈Õ¥‡≈◊Õ¥ßÕ°
º‘¥ª°μ‘§‘¥‡ªìπ√âÕ¬≈– 75.00 ∑’Ë 3 ‡¥◊Õπ

®“°°“√»÷°…“¿“«–·∑√°´âÕπ¢Õß°“√©’¥¬“ beva-
cizumab ‡¢â“«ÿâπμ“∑’Ëºà“π¡“æ∫«à“Õ—μ√“°“√‡°‘¥¿“«–·∑√°
´âÕπ¢Õß√–∫∫Õ◊Ëπ Ê „π√à“ß°“¬§‘¥‡ªìπ√âÕ¬≈– 1.5 ‡™àπ §«“¡
¥—π‚≈À‘μ Ÿß¢÷Èπ ‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß·≈–À—«„® ‡ªìπμâπ
‚¥¬Õ—μ√“°“√‡°‘¥¿“«–·∑√°´âÕπ∑“ßμ“°≈—∫πâÕ¬°«à“¡“°
(√âÕ¬≈– 0.16) ‡™àπ μ“μ‘¥‡™◊ÈÕ ®Õμ“≈Õ°À≈ÿ¥ μ“Õ—°‡ ∫
·≈–‡≈◊Õ¥ÕÕ°„π«ÿâπμ“ ‡ªìπμâπ41 Õ¬à“ß‰√°Áμ“¡ ·¡â«à“°“√
»÷°…“π”√àÕßπ’È‡ªìπ°“√»÷°…“‰ª¢â“ßÀπâ“ ÷́Ëß¢âÕ¡Ÿ≈∑’Ë‰¥â¬àÕ¡
∂Ÿ°μâÕß·≈–‰¡à Ÿ≠À“¬ ·μà‡π◊ËÕß®“°‡°≥±å°“√§—¥‡≈◊Õ°ºŸâªÉ«¬
∑’ËμâÕß¡’ “¬μ“æ‘°“√μ“¡°ÆÀ¡“¬ (√–¥—∫ “¬μ“πâÕ¬°«à“
À√◊Õ‡∑à“°—∫ 6/60) √à«¡°—∫μ—«¬“ bevacizumab ∑’Ë‰¡à¡’ “√
°—π∫Ÿ¥ ®÷ßμâÕß„™â¬“¿“¬„π 24 ™—Ë«‚¡ßÀ≈—ß®“°°“√‡ªî¥„™â ∑”„Àâ
‰¥â®”π«πºŸâªÉ«¬‡¢â“√à«¡‚§√ß°“√«‘®—¬π”√àÕßπâÕ¬ ¥—ßπ—ÈπÕ—μ√“
°“√‡°‘¥¿“«–·∑√° ấÕπ¢Õß°“√©’¥¬“ bevacizumab ‡¢â“
«ÿâπμ“Õ“®‰¡à∂Ÿ°μâÕß

°≈à“«‚¥¬ √ÿª º≈°“√»÷°…“π’Èæ∫«à“ °“√©’¥ bevaci-
zumab ‡¢â“«ÿâπμ“„πºŸâªÉ«¬∑’Ë¡’‡∫“À«“π‡¢â“®Õμ“·≈–¡’
À≈Õ¥‡≈◊Õ¥ßÕ°º‘¥ª°μ‘§ßÕ¬ŸàÀ√◊Õ‡°‘¥¢÷Èπ„À¡à¿“¬À≈—ß√—∫°“√
√—°…“¥â«¬°“√¬‘ß· ß‡≈‡´Õ√å‡μÁ¡∑’Ë·≈â« ‰¥âº≈¥’·≈–¡’¿“«–
·∑√°´âÕππâÕ¬ ®÷ßÕ“®„™â‡ªìπ°“√√—°…“√à«¡ (adjunctive
therapy) °—∫°“√¬‘ß‡≈‡´Õ√å‰¥â  Õ¬à“ß‰√°Áμ“¡ ·¡â«à“¡’º≈
°“√»÷°…“¡“°¡“¬∑’Ë√“¬ß“π∂÷ßª√– ‘∑∏‘¿“æ¢Õß°“√√—°…“
PDR ¥â«¬«‘∏’π’È ·μà°“√√—°…“¥—ß°≈à“«‰¡à„™à°“√√—°…“∑’Ë‡ªìπ
¡“μ√∞“π·≈–¬“μ—«π’È ‰¡à‰¥âº≈‘μ¡“ ”À√—∫°“√©’¥‡¢â“«ÿâπμ“
(off-label use) πÕ°®“°π’È¬—ß¡’∫“ß°“√»÷°…“∑’Ëæ∫«à“ °“√
©’¥¬“ bevacizumab ‡¢â“«ÿâπμ“ πÕ°®“°®–‰¡à “¡“√∂∑”„Àâ
PDR  À“¬‰¥â‡æ√“–º≈¢Õß¬“Õ¬Ÿà‰¥â™—Ë«§√“«‡∑à“π—Èπ ·≈–
¬—ßÕ“®∑”„Àâ‡°‘¥æ—ßº◊¥≈ÿ°≈“¡·≈–¥÷ß√—Èß®Õμ“ (tractional
retinal detachment) ‰¥âÕ’°¥â«¬42 ¥—ßπ—Èπ ®”‡ªìπμâÕßÕ“»—¬
º≈°“√»÷°…“·∫∫ clinical controlled trials ¢π“¥„À≠à„π
Õπ“§μ ‡æ◊ËÕª√–‡¡‘π§«“¡ª≈Õ¥¿—¬·≈–ª√– ‘∑∏‘¿“æ¢Õß
°“√©’¥¬“ bevacizumab ‡¢â“«ÿâπμ“„π°“√√—°…“¿“«– PDR
μàÕ‰ª
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