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The prospective randomized controlled clinical trial
of the efficacy and safety of intravitreal Bevacizumab
injection in the treatment of macular edema from central
retinal vein occlusion (Bevacizumab-CRVO study)
Kanin Luangsawang, MD., Sudawadee Somboonthanakij, MD., Piriya Soomsawad,
MD., Umaporn Jittawattanarat, MD., Warapat Wongsawad, MD., Eakkachai
Arayangkoon, MD., Wongsiri Taweebanjongsin, MD., Vatookarn Roongpoovapatr,
MD., Siwaporn Kittiyanpanya, MD., Maytinee Sirimaharaj, MD.

Abstract

PURPOSE: To assess the efficacy and safety of intravitreous Bevacizumab (1.25 mg./0.05ml) injection compare to
sham-controlled in treatment of macular edema secondary to central retinal vein occlusion (CRVO).

DESIGN: Prospective randomized controlled clinical trial.

PARTICIPANTS: Patients in Mettapracharak (Watraikhing) Hospital who had visual deterioration due to macular
edema secondary to CRVO.

INTERVENTION: Patients were randomized 1:1 to intravitreous Bevacizumab (1.25 mg./0.05 ml) injection or sham.
All patients received three monthly intravitreous Bevacizumab injection or sham at the enrolled date, 4th and 8th

week. Thereafter, the need for retreatment was evaluated every 6 weeks until 48 weeks using best-corrected visual
acuity (BCVA) and central retinal thickness (CRT) measurement.

OUTCOME MEASUREMENT: Main outcome was mean change in BCVA at 48th week compare to baseline.
Secondary outcomes were mean CRT change at 48th week compare to baseline, safety and complications of
intravitreous Bevacizumab injection.

RESULTS: Of 21 patients (11 in Bevacizumab, 10 in sham), mean BCVA change was 20.30 letters in Bevacizumab
and 13.63 letters in sham group (P = 0.830). Mean reduction of CRT was 415.50 μm in Bavacizumab and 305.63
μm in sham group (P = 0.886). No ocular or systemic adverse events from intravitreous Bevacizumab injection
within 12 months of study period.

CONCLUSIONS: Treatment with intravitreous Bevacizumab injection showed improvement of BCVA and reduction
of CRT in patients with macular edema secondary to CRVO, although there was not statistically significant, which
likely limited from the small-sized of the study group. Further study with larger population should demonstrate this
difference. Thai J Ophthalmol 2015; January-June 29(1): 1-11.
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°“√»÷°…“‡√◊ËÕßª√– ‘∑∏‘¿“æ·≈–§«“¡ª≈Õ¥¿—¬
„π°“√©’¥¬“∫’«“´‘́ Ÿ·¡∫‡¢â“πÈ”«ÿâπμ“‡∑’¬∫°—∫°≈ÿà¡
§«∫§ÿ¡ „π°“√√—°…“¿“«–®ÿ¥¿“æ™—¥∫«¡®“°
À≈Õ¥‡≈◊Õ¥¥”„À≠à®Õª√– “∑μ“Õÿ¥μ—π

∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å: ‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘¿“æ·≈–§«“¡ª≈Õ¥¿—¬¢Õß°“√©’¥¬“∫’«“´‘´Ÿ·¡∫ (Bevacizumab 1.25mg/0.05 ml) ‡¢â“
πÈ”«ÿâπμ“‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ (sham-controlled) „π°“√√—°…“ºŸâªÉ«¬®ÿ¥¿“æ™—¥∫«¡ ®“°À≈Õ¥‡≈◊Õ¥¥”„À≠à®Õª√– “∑μ“
Õÿ¥μ—π

«‘∏’«‘®—¬: °“√»÷°…“·∫∫‰ª¢â“ßÀπâ“‚¥¬¡’°“√∑¥≈Õß·∫∫ ÿà¡·≈–¡’°≈ÿà¡§«∫§ÿ¡ (prospective randomized controlled
clinical trial)

ºŸâ‡¢â“√à«¡«‘®—¬: ºŸâªÉ«¬„π‚√ßæ¬“∫“≈‡¡μμ“ª√–™“√—°…å («—¥‰√à¢‘ß) ∑’Ë¡’°“√¡Õß‡ÀÁπ≈¥≈ß‡π◊ËÕß®“°®ÿ¥¿“æ ™—¥∫«¡®“°À≈Õ¥
‡≈◊Õ¥¥”„À≠à®Õª√– “∑μ“Õÿ¥μ—π

«‘∏’°“√: ºŸâªÉ«¬∑—ÈßÀ¡¥®–‰¥â√—∫°“√√—°…“·∫∫ ÿà¡ 1:1 ‚¥¬°≈ÿà¡∑¥≈Õß‰¥â√—∫°“√√—°…“¥â«¬¬“∫’«“´‘´Ÿ·¡∫ ·≈–°≈ÿà¡§«∫§ÿ¡‰¥â
√—∫°“√ªØ‘∫—μ‘‡ ¡◊Õπ©’¥¬“‡¢â“πÈ”«ÿâπμ“ (sham) ‚¥¬ºŸâªÉ«¬∑ÿ°√“¬®–‰¥â√—∫°“√©’¥¬“ À√◊Õ‡ ¡◊Õπ©’¥¬“Õ¬à“ßπâÕ¬ 3 §√—Èß§◊Õ
„π«—π∑’Ë‡¢â“√à«¡«‘®—¬, ∑’Ë 4  —ª¥“Àå ·≈– 8  —ª¥“Àå À≈—ß®“°π—Èππ—¥μ√«®μ‘¥μ“¡∑ÿ° 6  —ª¥“Àå ·≈–æ‘®“√≥“°“√√—°…“μ“¡
§«“¡®”‡ªìπ‚¥¬„™â°“√¡Õß‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥À≈—ß·°â ‰¢¥â«¬·«àπ·≈–§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥‡ªìπ‡°≥±å √«¡√–¬–‡«≈“∑—Èß ‘Èπ
48  —ª¥“Àå

º≈≈—æ∏å°“√»÷°…“: º≈≈—æ∏åÀ≈—°§◊Õ°“√‡ª≈’Ë¬π·ª≈ß°“√¡Õß‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥À≈—ß·°â ‰¢¥â«¬·«àπ∑’Ë 48  —ª¥“Àå‡∑’¬∫°—∫«—π∑’Ë‡√‘Ë¡
‡¢â“√à«¡«‘®—¬ º≈≈—æ∏å√Õß§◊Õ°“√‡ª≈’Ë¬π·ª≈ß§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥ §«“¡ª≈Õ¥¿—¬·≈–¿“«–·∑√° ấÕπ¢Õß°“√©’¥¬“
∫’«“ ‘́´Ÿ·¡∫‡¢â“πÈ”«ÿâπμ“
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„π°“√√—°…“¿“«–®ÿ¥¿“æ™—¥∫«¡®“°À≈Õ¥‡≈◊Õ¥¥”„À≠à®Õª√– “∑μ“Õÿ¥μ—π

º≈°“√»÷°…“: ºŸâªÉ«¬∑—ÈßÀ¡¥ 21 §π (11 §π„π°≈ÿà¡∑¥≈Õß·≈– 10 §π„π°≈ÿà¡§«∫§ÿ¡) ∑’Ë‡«≈“ 48  —ª¥“Àå æ∫«à“¡’°“√
‡ª≈’Ë¬π·ª≈ß°“√¡Õß‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥À≈—ß·°â ‰¢¥â«¬·«àπ¥’¢÷Èπ 20.30 μ—«Õ—°…√ „π°≈ÿà¡∑¥≈Õß√—°…“¥â«¬¬“∫’«“´‘´Ÿ·¡∫ ·≈–
¥’¢÷Èπ 13.63 μ—«Õ—°…√„π°≈ÿà¡§«∫§ÿ¡ (P = 0.830) §«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥≈¥≈ß 415.50 ‰¡‚§√‡¡μ√„π°≈ÿà¡∑¥≈Õß√—°…“
¥â«¬∫’«“´‘´Ÿ·¡∫ ·≈–≈¥≈ß 305.63 ‰¡‚§√‡¡μ√ „π°≈ÿà¡§«∫§ÿ¡ (P = 0.886) ‰¡àæ∫º≈¢â“ß‡§’¬ß·≈–¿“«–·∑√° ấÕπ∑—Èß
∑“ßμ“·≈–∑“ß√à“ß°“¬®“°°“√©’¥¬“∫’«“´‘´Ÿ·¡∫‡¢â“πÈ”«ÿâπμ“

 √ÿª: °“√©’¥¬“∫’«“´‘´Ÿ·¡∫‡¢â“πÈ”«ÿâπμ“‡æ◊ËÕ√—°…“¿“«–®ÿ¥¿“æ™—¥∫«¡®“°À≈Õ¥‡≈◊Õ¥¥”„À≠à®Õª√– “∑μ“Õÿ¥μ—π™à«¬
∑”„ÀâºŸâªÉ«¬¡’°“√¡Õß‡ÀÁπ¥’¢÷Èπ·≈–≈¥§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥‰¥â¥’·¡â«à“®–‰¡àæ∫§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
„π°“√»÷°…“§√—Èßπ’È  ÷́Ëßπà“®–‡π◊ËÕß®“°®”π«πºŸâ‡¢â“√à«¡«‘®—¬§àÕπ¢â“ßπâÕ¬ °“√»÷°…“μàÕ‰ª„π°≈ÿà¡∑¥≈Õß∑’Ë„À≠à¢÷Èππà“®–∑”„Àâ
‡ÀÁπ§«“¡·μ°μà“ßπ’È ‰¥â ®—°…ÿ‡«™ “√ 2015; ¡°√“§¡-¡‘∂ÿπ“¬π 29(1): 1-11.

§” ”§—≠ : À≈Õ¥‡≈◊Õ¥¥”„À≠à®Õª√– “∑μ“Õÿ¥μ—π, ®ÿ¥¿“æ™—¥∫«¡, ∫’«“´‘´Ÿ·¡∫, Õ«“ μ‘π

ºŸâπ‘æπ∏å∑—ÈßÀ¡¥‰¡à¡’ à«π‡°’Ë¬«¢âÕßÀ√◊Õº≈ª√–‚¬™πå„¥Ê °—∫º≈‘μ¿—≥±å∑’Ë‰¥â°≈à“«Õâ“ß∂÷ß„πß“π«‘®—¬π’È

∫∑π”
À≈Õ¥‡≈◊Õ¥¥”„À≠à®Õª√– “∑μ“Õÿ¥μ—π (Central

Retinal Vein Occlusion, CRVO) ‡ªìπ “‡Àμÿ∑’Ëæ∫∫àÕ¬

¢Õß¿“«–§«“¡º‘¥ª°μ‘¢ÕßÀ≈Õ¥‡≈◊Õ¥∑’Ë‡°‘¥¢÷Èπ°—∫®Õ

ª√– “∑μ“„π°≈ÿà¡Õ“¬ÿ 60-70 ªï ·∫àßÕÕ°‡ªìπ 2 ™π‘¥ §◊Õ

·∫∫¢“¥‡≈◊Õ¥√ÿπ·√ß (ischemic CRVO) ÷́Ëß√ÿπ·√ß°«à“

·≈–æ∫μâÕÀ‘π·∑√°´âÕπ‰¥â¡“°°«à“ ·≈–·∫∫¢“¥‡≈◊Õ¥‰¡à

√ÿπ·√ß (non-ischemic CRVO)1,2 „π¿“«–∑’Ë®Õª√– “∑

μ“¢“¥‡≈◊Õ¥®–¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß “√ Vascular Endothelial

Growth Factor (VEGF)3 „ππÈ”«ÿâπμ“ ´÷Ëß¡’ƒ∑∏‘Ï∑”„ÀâÀ≈Õ¥

‡≈◊Õ¥¢¬“¬μ—«·≈–√—Ë«´÷¡ ‡°‘¥°“√§—Ëß¢Õß¢Õß‡À≈«∑”„Àâ

®ÿ¥¿“æ™—¥∫«¡μ“¡¡“ ·≈–∑”„Àâ‡°‘¥°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥

‡≈Á°Ê ∑’Ëº‘¥ª°μ‘¢÷Èπ„π®Õª√– “∑μ“ ´÷ËßÕ“®·μ°ÕÕ°·≈–

‡°‘¥‡≈◊Õ¥ÕÕ°„ππÈ”«ÿâπμ“μ“¡¡“‰¥â

ªí®®ÿ∫—π¬—ß‰¡à¡’«‘∏’°“√√—°…“¡“μ√∞“π ”À√—∫¿“«–

À≈Õ¥‡≈◊Õ¥¥”„À≠à®Õª√– “∑μ“Õÿ¥μ—π °“√√—°…“„π

ªí®®ÿ∫—π§◊Õμ√«®À“·≈–√—°…“ªí®®—¬‡ ’Ë¬ß π—¥μ√«®μ‘¥μ“¡

¥ŸÕ“°“√·≈–¬‘ß‡≈‡´Õ√å∑’Ë®Õª√– “∑μ“‡¡◊ËÕ‡°‘¥À≈Õ¥‡≈◊Õ¥

ßÕ°„À¡à∑’Ë¡à“πμ“·≈â«‡∑à“π—Èπ4 °“√„Àâ¬“ ‡μ’¬√Õ¬¥å©’¥‡¢â“

πÈ”«ÿâπ≈Ÿ°μ“™à«¬≈¥®ÿ¥¿“æ™—¥∫«¡‰¥â¥’ ·μàƒ∑∏‘Ï¢Õß¬“Õ¬Ÿà

‡æ’¬ß™—Ë«§√“« ·≈–¡’¿“«–·∑√°´âÕπ‰¥â¡“° ‡™àπ ∑”„Àâ

§«“¡¥—πμ“¢÷Èπ Ÿß, ‡°‘¥μâÕ°√–®°5 °“√©’¥¬“√“π‘∫‘´Ÿ·¡∫

(Ranibizumab, Lucentis˙) ‡¢â“πÈ”«ÿâπμ“ ‰¥âº≈°“√√—°…“∑’Ë

¥’·μà¡’√“§“ Ÿß6

¬“∫’«“´‘´Ÿ·¡∫ (Bevacizumab, Avastin˙) ‡ªìπ re-

combinant humanized monoclonal antibodies ∑’Ë¬—∫¬—Èß

∑ÿ° VEGF isoforms ‰¥â√—∫°“√√—∫√Õß®“°Õß§å°“√Õ“À“√

·≈–¬“  À√—∞Õ‡¡√‘°“ (US-FDA) „π°“√√—°…“¡–‡√Áß≈”‰ â

„À≠à™π‘¥·æ√à°√–®“¬ (metastatic colorectal carcinoma)

μ—Èß·μàªï §.». 20047 „π«ß°“√®—°…ÿ«‘∑¬“ ¡’°“√π”¬“π’È¡“©’¥

‡¢â“πÈ”«ÿâπ≈Ÿ°μ“‡æ◊ËÕ√—°…“‚√§®Õª√– “∑μ“μà“ßÊ ‚¥¬‡©æ“–

¿“«–®ÿ¥¿“æ™—¥‡ ◊ËÕ¡„πºŸâ ŸßÕ“¬ÿ8 ·≈–¿“«–®ÿ¥¿“æ™—¥∫«¡

®“° “‡Àμÿμà“ßÊ ‡™àπ ®“°¿“«–‡∫“À«“π À≈Õ¥‡≈◊Õ¥¥”∑’Ë

®Õª√– “∑μ“Õÿ¥μ—π ¡’°“√„™â¬“π’ÈÕ¬à“ß·æ√àÀ≈“¬μ—Èß·μà

ªï §.». 20059 · ¥ß„Àâ‡ÀÁπ∂÷ßª√– ‘∑∏‘¿“æ∑’Ë¥’¢Õß¬“™π‘¥

π’È ·¡â®–‡ªìπ°“√„™âπÕ°¢âÕ∫àß™’È (off labeled use) °Áμ“¡

§≥–ºŸâ«‘®—¬®÷ß‰¥â®—¥∑”°“√»÷°…“π’È¢÷Èπ‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘¿“æ

·≈–§«“¡ª≈Õ¥¿—¬¢Õß¬“∫’«“ ‘́´Ÿ·¡∫„π°“√√—°…“ºŸâªÉ«¬

®ÿ¥¿“æ™—¥∫«¡®“°À≈Õ¥‡≈◊Õ¥¥”„À≠à®Õª√– “∑μ“Õÿ¥

μ—π
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«‘∏’«‘®—¬
ß“π«‘®—¬π’È‡§¬‡ªìπ à«πÀπ÷Ëß¢Õß°“√»÷°…“·∫∫æÀÿ

 ∂“∫—π√à«¡°—∫ Royal Adelaide Hospital ª√–‡∑»

ÕÕ ‡μ√‡≈’¬ ·μà‰¥â¬°‡≈‘°°“√√«∫√«¡¢âÕ¡Ÿ≈ ®÷ß·¬°ÕÕ°¡“

‡ªìπß“π«‘®—¬·∫∫‡Õ° ∂“∫—π ≥ ‚√ßæ¬“∫“≈‡¡μμ“ª√–™“

√—°…å («—¥‰√à¢‘ß) „™â√–¬–‡«≈“„π°“√»÷°…“ 48  —ª¥“Àå »÷°…“

ºŸâªÉ«¬∑’Ë¡’°“√ Ÿ≠‡ ’¬°“√¡Õß‡ÀÁπ®“°®ÿ¥¿“æ™—¥∫«¡®“°

À≈Õ¥‡≈◊Õ¥¥”„À≠à®Õª√– “∑μ“Õÿ¥μ—π ‡¢â“√—∫°“√√—°…“·∫∫

 ÿà¡ 1:1 ‚¥¬°≈ÿà¡∑¥≈Õß‰¥â√—∫°“√√—°…“¥â«¬¬“∫’«“´‘´Ÿ·¡∫

·≈–°≈ÿà¡§«∫§ÿ¡‰¥â√—∫°“√ªØ‘∫—μ‘‡ ¡◊Õπ©’¥¬“‡¢â“πÈ”«ÿâπμ“

(sham) ‚¥¬¡’‡°≥±å „π°“√§—¥ºŸâ‡¢â“√à«¡«‘®—¬¥—ßμ“√“ß∑’Ë 1

ºŸâªÉ«¬∑ÿ°§π®–‰¥â√—∫°“√ —́°ª√–«—μ‘ μ√«®μ“Õ¬à“ß≈–‡Õ’¬¥

·≈–∫—π∑÷°¢âÕ¡Ÿ≈æ◊Èπ∞“π‰«â ‰¥â·°à °“√μ√«®«—¥ “¬μ“¥â«¬

ETDRS chart ∂à“¬√Ÿª®Õª√– “∑μ“ «—¥§«“¡Àπ“¢Õß

®ÿ¥¿“æ™—¥ ·≈–©’¥ ’ø≈ŸÕÕ‡√ ´’π (Fundus Fluorescein

Angiography, FFA) ¥â«¬ ‡§√◊ËÕß Heidelberg Spectralis˙

OCT ‚¥¬∑“ß§≥–ºŸâ«‘®—¬®– ÿà¡ºŸâªÉ«¬‡¢â“°≈ÿà¡∑¥≈Õß·≈–

°≈ÿà¡§«∫§ÿ¡¿“¬„π 14 «—πÀ≈—ß°“√μ√«®§√—Èß·√° ºŸâªÉ«¬∑ÿ°

√“¬®–‰¥â√—∫°“√μ√«®μ‘¥μ“¡∑ÿ° 4  —ª¥“Àå®π∂÷ß —ª¥“Àå∑’Ë 12

®“°π—Èπ®–‰¥â√—∫°“√μ√«®∑ÿ° 6  —ª¥“Àå®π§√∫ 48  —ª¥“Àå

‚¥¬®–μ√«®«—¥√–¥—∫°“√¡Õß‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥À≈—ß·°â ‰¢¥â«¬·«àπ

(best corrected visual acuity, BCVA) «—¥§«“¡Àπ“¢Õß

®ÿ¥¿“æ™—¥ (central retinal thickness, CRT) ∑ÿ° 6  —ª¥“Àå

∂à“¬√Ÿª®Õª√– “∑μ“ ·≈–©’¥ ’∑ÿ° 12  —ª¥“Àå ºŸâªÉ«¬®–

‰¥â√—∫°“√©’¥¬“ À√◊ÕªØ‘∫—μ‘‡ ¡◊Õπ©’¥¬“‡¡◊ËÕ·√°√—∫‡¢â“√à«¡

«‘®—¬∑’Ë 4  —ª¥“Àå·≈–∑’Ë 8  —ª¥“Àåμ“¡≈”¥—∫ ‚¥¬°“√©’¥¬“

‡¢â“πÈ”«ÿâπμ“À≈—ß®“°π—Èπ ®–¢÷Èπ°—∫§«“¡®”‡ªìπ‡ªìπ√“¬Ê ‰ª

¥—ßμ“√“ß∑’Ë 2 ‡°≥±å°“√©’¥¬“ È́”·≈–‡°≥±å°“√À¬ÿ¥√—°…“‰¥â

√–∫ÿ‰«â„π‚§√ß√à“ß°“√«‘®—¬¥—ßμ“√“ß∑’Ë 3

°“√ª√–‡¡‘πº≈°“√√—°…“„π·μà≈–§√—Èß®–∑”‚¥¬

masked investigator ¿“¬„π«—ππ—ÈπÀ√◊ÕÕ¬à“ß™â“¿“¬„π

1  —ª¥“Àå ∂â“æ∫À≈Õ¥‡≈◊Õ¥ßÕ°„À¡à∑’Ë®Õª√– “∑μ“∑’Ë

¡à“πμ“À√◊Õ∑’Ë¡ÿ¡™àÕßÀπâ“≈Ÿ°μ“ ºŸâªÉ«¬®–‰¥â√—∫°“√¬‘ß‡≈‡´Õ√å

μ“¡·π«∑“ß°“√√—°…“¡“μ√∞“π (Central Vein Occlusion

Study, CVOS)4 ¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√»÷°…“«‘®—¬§√—Èßπ’È®–‰¥â

√—∫°“√μ√«® Õ∫‚¥¬ independent investigator ‚¥¬®–

∑”°“√ª√–‡¡‘πº≈°“√»÷°…“§√—Èß·√°∑’Ë 6 ‡¥◊ÕπÀ≈—ß‡¢â“√à«¡

«‘®—¬ À“°æ∫«à“°“√√—°…“¥â«¬°“√©’¥¬“∫’«“ ‘́´Ÿ·¡∫‡¢â“

πÈ”«ÿâπμ“¡’ª√–‚¬™πå¡“°°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß™—¥‡®π ®–

Õπÿ≠“μ„ÀâºŸâªÉ«¬∑ÿ°∑à“π√—∫°“√©’¥¬“∫’«“´‘´Ÿ·¡∫‡¢â“πÈ”«ÿâπ

μ“‰¥â ·≈–®–¬ÿμ‘°≈ÿà¡§«∫§ÿ¡‰ª

«‘∏’°“√©’¥¬“‡¢â“πÈ”«ÿâπμ“·≈–
‡ ¡◊Õπ©’¥¬“‡¢â“πÈ”«ÿâπμ“

ºŸâªÉ«¬°≈ÿà¡∑¥≈Õß∑’Ë‰¥â√—∫°“√©’¥¬“∫’«“ ‘́́ Ÿ·¡∫‡¢â“πÈ”

«ÿâπμ“®–‰¥â√—∫°“√©’¥¬“∫’«“´‘́ Ÿ·¡∫ (Avastin) 1.25 ¡°./0.05

¡≈. ¿“¬„μâ¿“«–ª≈Õ¥‡™◊ÈÕ„πÀâÕßÀ—μ∂°“√ ‚¥¬¡’¢—ÈπμÕπ¥—ß

μàÕ‰ªπ’È À¬Õ¥¬“™“ ·≈–¬“¢¬“¬¡à“πμ“ ∑”§«“¡ –Õ“¥

√Õ∫μ“¢â“ß∑’Ë®–©’¥¬“¥â«¬‡∫μ“¥’π 10% ªŸºâ“ –Õ“¥ „ à∑’Ë

∂à“ßμ“ «—¥√–¬–∑’Ë®–©’¥¬“¥â«¬ª≈“¬¢ÕßÀ≈Õ¥©’¥¬“¢π“¥

1 ¡≈. ́ ÷Ëß‡∑à“°—∫ 3.5-4 ¡¡.Àà“ß®“°¢Õ∫μ“¥” (limbus) ©’¥¬“

¥â«¬‡¢Á¡¢π“¥ 30 gauge °¥Àâ“¡‡≈◊Õ¥¥â«¬‰¡âæ—π ”≈’ À¬Õ¥

¬“¶à“‡™◊ÈÕ π”∑’Ë∂à“ßμ“ÕÕ° ‡™Á¥∑”§«“¡ –Õ“¥∫√‘‡«≥√Õ∫

¥«ßμ“  à«π°≈ÿà¡§«∫§ÿ¡∑’Ë‰¥â√—∫°“√ªØ‘∫—μ‘‡ ¡◊Õπ©’¥¬“ ®–

‰¥â√—∫°“√ªØ‘∫—μ‘μ“¡¢—ÈπμÕπ‡À¡◊Õπ°≈ÿà¡∑¥≈Õß ¬°‡«âπ™à«ß

©’¥¬“∑’Ë®–„™âª≈“¬¢ÕßÀ≈Õ¥©’¥¬“¢π“¥ 1 ¡≈. °¥‡ ¡◊Õπ

©’¥¬“·∑π

À≈—ß©’¥¬“°≈ÿà¡∑¥≈Õß®–‰¥â√—∫¬“¶à“‡™◊ÈÕÀ¬Õ¥μ“‡ªìπ

‡«≈“ 5 «—π  à«π°≈ÿà¡§«∫§ÿ¡®–‰¥â√—∫πÈ”μ“‡∑’¬¡À¬Õ¥μ“

‡ªìπ‡«≈“ 5 «—π

«‘∏’°“√ª√–‡¡‘πº≈°“√»÷°…“
º≈°“√»÷°…“À≈—°§◊Õ°“√‡ª≈’Ë¬π·ª≈ß°“√¡Õß‡ÀÁπ∑’Ë¥’

∑’Ë ÿ¥À≈—ß·°â ‰¢¥â«¬·«àπ∑’Ë 48  —ª¥“Àå‡∑’¬∫°—∫«—π∑’Ë‡√‘Ë¡‡¢â“

√à«¡«‘®—¬ º≈°“√»÷°…“√Õß§◊Õ°“√‡ª≈’Ë¬π·ª≈ß§«“¡Àπ“®ÿ¥

¿“æ™—¥∑’Ë 48  —ª¥“Àå ‡∑’¬∫°—∫ «—π∑’Ë‡¢â“√à«¡«‘®—¬ ·≈–§«“¡

ª≈Õ¥¿—¬¢Õß¬“∑—Èß∑“ßμ“·≈–∑“ß√à“ß°“¬®“°·∫∫∫—π∑÷°

¢âÕ¡Ÿ≈«‘®—¬

 ∂‘μ‘∑’Ë„™â„π°“√«‘®—¬
º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈„π§√—Èßπ’È „™â ∂‘μ‘‡™‘ßæ√√≥π“

(Descriptive analysis) ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß
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„π°“√√—°…“¿“«–®ÿ¥¿“æ™—¥∫«¡®“°À≈Õ¥‡≈◊Õ¥¥”„À≠à®Õª√– “∑μ“Õÿ¥μ—π

Inclusion and exclusion criteria

Inclusion criteria
ë Age>18 years.
ë Patients presenting with macular edema secondary to central retinal vein occlusion (CRVO).
ë BCVA of 20/40 to 20/200 in the study eye.

Exclusion criteria
ë Subjects that have used other investigational drug for last 30 days or 5 half-lives (whichever is longer).
ë Adequate renal function (glomerular filtration calculated by Cockcroft/Gault formula or measure urine

creatinine clearance > or = to 50 mL/minute).
ë Diabetic retinopathy with clinically significant macular edema.
ë Retreatment  in  therapy  assoc.  severe  vision  loss;  unstable  heart  disease.
ë Uncontrolled hypertension; pregnancy, lactation, children.
ë History of submacular surgery or other surgical intervention for AMD in the study eye, glaucoma filtration

surgery, corneal transplant surgery.
ë Laser photocoagulation (juxtafoveal or extrafoveal) in the study eye  within one month preceding baseline.
ë Extracapsular extraction of cataract with phacoemulsification within three months  preceding baseline,

or a history of post-operative complications within the last 12 months preceding baseline in the study
eye (uveitis, cyclitis, etc.).

ë History of uncontrolled glaucoma in the study eye (defined as intraocular pressure  >  25 mmHg despite
treatment with anti-glaucoma medication).

ë Aphakia with absence of the posterior capsule in the study eye.
ë Active intraocular inflammation (grade trace or above) in the study eye.
ë Any active infection involving ocular adnexa including infectious conjunctivitis, keratitis, scleritis,

endophthalmitis, as well as idiopathic or autoimmune-associated uveitis in either eye.
ë Vitreous hemorrhage precluding evaluation of the eye or history of rhegmatogenous retinal detachment

or macular hole (Stage 3 or 4) in study eye.
ë Presence of a retinal pigment epithelial tear involving the macula in the study eye, Subfoveal fibrosis or

significant atrophy in the study eye.
ë Women of childbearing potential not using the contraception method(s) specified in this study (specify),

as well as women who are breastfeeding.
ë Known sensitivity to study drug(s) or class of study drug(s)
ë Patients with severe medical condition(s) that in the view of the investigator prohibits participation in the

study (specify as required).

Table 1  Inclusion and exclusion criteria of the Bevacizumab-CRVO study
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Table 2  Schedule of eye examination, investigation and treatment at each visit.

(IOP = intraocular pressure, BCVA = best corrected visual acuity, OCT = optical coherence tomography,
FFA = fundus fluorescein angiography)

Table 3  Retreatment and withheld criteria

Retreatment and Withheld criteria

Retreatment criteria:
ë Persisting macular edema.
ë An increase CRT by > 50 μm. from last assessment.
ë Drop in VA by 5 letters.

Withheld criteria:
ë The CRT is <230 μm.
ë Visual acuity remains stable or the patient has had 4 or more treatments and the MI believes this has

produced no benefit.
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„π°“√√—°…“¿“«–®ÿ¥¿“æ™—¥∫«¡®“°À≈Õ¥‡≈◊Õ¥¥”„À≠à®Õª√– “∑μ“Õÿ¥μ—π

¢Õß Õß°≈ÿà¡μ—«Õ¬à“ß‚¥¬„™â T-test

º≈°“√»÷°…“
ºŸâªÉ«¬∑—ÈßÀ¡¥ 23 §π 23 μ“ ¡’ºŸâªÉ«¬ 2 §π ÕÕ°®“°

°“√»÷°…“ ‡π◊ËÕß®“°¡’‡≈◊Õ¥ÕÕ°„ππÈ”«ÿâπμ“„π√–À«à“ß°“√

«‘®—¬ Õ“¬ÿ‡©≈’Ë¬¢ÕßºŸâªÉ«¬∑—ÈßÀ¡¥ 54 ªï (55.8+13.1 ªï„π

°≈ÿà¡∑¥≈Õß∫’«“´‘´Ÿ·¡∫ ·≈– 53.1+13.3 ªï„π°≈ÿà¡§«∫§ÿ¡)

√–¥—∫°“√¡Õß‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥À≈—ß·°â ‰¢¥â«¬·«àπ¢ÕßºŸâªÉ«¬

∑—ÈßÀ¡¥μ—Èßμâπ‡©≈’Ë¬ 20.8 μ—«Õ—°…√ (ª√–¡“≥°“√¡Õß‡ÀÁπ

‡∑à“°—∫√–¥—∫ 20/80) (17.5+12.3 μ—«Õ—°…√„π°≈ÿà¡∑¥≈Õß

∫’«“´‘́ Ÿ·¡∫ ·≈– 24.9+15.8 μ—«Õ—°…√„π°≈ÿà¡§«∫§ÿ¡) §«“¡

Àπ“¢Õß®ÿ¥¿“æ™—¥‡©≈’Ë¬¢ÕßºŸâªÉ«¬∑—ÈßÀ¡¥∑’Ëμ—Èßμâπ 695.8
+250.2 ‰¡‚§√‡¡μ√ (723.5+306.7 ‰¡‚§√‡¡μ√„π°≈ÿà¡∑¥≈Õß

∫’«“´‘´Ÿ·¡∫·≈– 657.6+154.2 ‰¡‚§√‡¡μ√„π°≈ÿà¡§«∫§ÿ¡)

¥—ßμ“√“ß∑’Ë 4

∑’Ë 48  —ª¥“Àå °“√¡Õß‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥À≈—ß·°â ‰¢¥â«¬

·«àπ¥’¢÷Èπ 20.3+11.6 μ—«Õ—°…√„π°≈ÿà¡∑¥≈Õß∫’«“´‘´Ÿ·¡∫

·≈–¥’¢÷Èπ 13.7+12.2 μ—«Õ—°…√„π°≈ÿà¡§«∫§ÿ¡ (P = 0.251)

§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥‡©≈’Ë¬≈¥≈ß 415.5+252.1 ‰¡‚§√

‡¡μ√„π°≈ÿà¡∑¥≈Õß∫’«“´‘´Ÿ·¡∫ ·≈–°≈ÿà¡§«∫§ÿ¡¡’§«“¡

Àπ“‡©≈’Ë¬≈¥≈ß 305.6+229.3 ‰¡‚§√‡¡μ√ (P = 0.353) ¥—ß

μ“√“ß∑’Ë 5

‡¡◊ËÕπ”°“√‡ª≈’Ë¬π·ª≈ß¢Õß°“√¡Õß‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥·≈–

§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥¢Õß∑—Èß Õß°≈ÿà¡∑’Ë·μà≈–‡«≈“‡∑’¬∫

°—∫®ÿ¥‡√‘Ë¡μâπ ¡“‡ª√’¬∫‡∑’¬∫°—π‚¥¬· ¥ß„π√Ÿª°√“ø ®–æ∫

«à“°≈ÿà¡∑¥≈Õß∫’«“´‘´Ÿ·¡∫¡’°“√‡ª≈’Ë¬π·ª≈ß∑’Ë¡“°°«à“°≈ÿà¡

§«∫§ÿ¡ ∑—Èß„π¥â“π°“√¡Õß‡ÀÁπ∑’Ë¥’¢÷Èπ (Figure 1) ·≈–°“√

≈¥≈ß¢Õß¿“«–®ÿ¥¿“æ™—¥∫«¡ (Figure 2) „π∑ÿ°™à«ß‡«≈“

μ≈Õ¥√–¬–‡«≈“°“√»÷°…“ 48  —ª¥“Àå

„π√–¬–‡«≈“ 48  —ª¥“Àå °≈ÿà¡∑¥≈Õß∫’«“´‘´Ÿ·¡∫‰¥â

√—∫°“√©’¥¬“‡©≈’Ë¬ 6 ‡¢Á¡ ‰¡àæ∫¿“«–·∑√°´âÕπ ∑—Èß∑“ßμ“

·≈–∑“ß√à“ß°“¬ ‰¡àæ∫¿“«–μ‘¥‡™◊ÈÕμ“¡À≈—ß°“√©’¥¬“‡¢â“πÈ”

«ÿâπμ“ ‡¡◊ËÕμ‘¥μ“¡μàÕÀ≈—ß ‘Èπ ÿ¥°“√«‘®—¬ æ∫ºŸâªÉ«¬‡ ’¬™’«‘μ

1 √“¬®“°À≈Õ¥‡≈◊Õ¥ ¡Õßμ’∫ (Ischemic stroke) „π‡¥◊Õπ

∑’Ë 14 À≈—ß®“°‡¢â“√à«¡«‘®—¬ ÷́Ëß‡ªìπºŸâªÉ«¬„π°≈ÿà¡∑¥≈Õß∑’Ë

‰¥â√—∫°“√©’¥¬“∫’«“´‘´Ÿ·¡∫‡¢â“πÈ”«ÿâπμ“§√—Èß ÿ¥∑â“¬∑’Ë‡«≈“

8  —ª¥“ÀåÀ≈—ß‡¢â“√à«¡«‘®—¬

æ∫¿“«–·∑√° ấÕπ®“°À≈Õ¥‡≈◊Õ¥¥”„À≠à®Õª√– “∑

μ“Õÿ¥μ—π§◊Õ‡≈◊Õ¥ÕÕ°„ππÈ”«ÿâπμ“ ®π∑”„ÀâμâÕßÕÕ°®“°°“√

»÷°…“®“°°≈ÿà¡∑¥≈Õß∫’«“´‘´Ÿ·¡∫ 2 √“¬ ‚¥¬æ∫‡≈◊Õ¥ÕÕ°

„ππÈ”«ÿâπμ“∑’Ë 8  —ª¥“Àå  à«πºŸâªÉ«¬Õ’° 21 √“¬ ‰¡àæ∫¿“«–

μâÕÀ‘π®“°À≈Õ¥‡≈◊Õ¥ßÕ°„À¡à ®ÿ¥¿“æ™—¥¢“¥‡≈◊Õ¥ À≈Õ¥

‡≈◊Õ¥ßÕ°„À¡à∑’Ë®Õª√– “∑μ“À√◊Õ¢—È«μ“ ‰¡à¡’√“¬„¥∑’Ë®”‡ªìπ

μâÕß√—∫°“√‡≈‡´Õ√å‡æ◊ËÕ√—°…“¿“«–À≈Õ¥‡≈◊Õ¥ßÕ°„À¡à

Õ¿‘ª√“¬
°“√ Ÿ≠‡ ’¬°“√¡Õß‡ÀÁπ„πºŸâ∑’Ë¡’À≈Õ¥‡≈◊Õ¥¥”„À≠à®Õ

ª√– “∑μ“Õÿ¥μ—π ‡°‘¥¢÷Èπ‰¥â®“°À≈“¬ “‡Àμÿ ‰¥â·°à ®ÿ¥¿“æ

™—¥¢“¥‡≈◊Õ¥ ‡≈◊Õ¥ÕÕ°„ππÈ”«ÿâπμ“ ‡°‘¥μâÕÀ‘π®“°À≈Õ¥‡≈◊Õ¥

ßÕ°„À¡à ·≈–∑’Ëæ∫‰¥â∫àÕ¬∑’Ë ÿ¥ §◊Õ‡°‘¥®“°®ÿ¥¿“æ™—¥∫«¡

¡’°“√»÷°…“¡“°¡“¬∑’Ë‡°’Ë¬«°—∫°“√√—°…“¿“«–π’È ‚¥¬°“√

√—°…“∑’Ë∂◊Õ‡ªìπ¡“μ√∞“π „πªí®®ÿ∫—π¡“®“°°“√»÷°…“¢Õß

CVOS4 ∑’Ë‡ª√’¬∫‡∑’¬∫°“√¬‘ß‡≈‡´Õ√å∑’Ë∫√‘‡«≥®ÿ¥¿“æ™—¥°—∫

°≈ÿà¡§«∫§ÿ¡ „π°“√√—°…“®ÿ¥¿“æ™—¥∫«¡®“°À≈Õ¥‡≈◊Õ¥¥”

„À≠à®Õª√– “∑μ“Õÿ¥μ—π »÷°…“‡ªìπ√–¬–‡«≈“ 3 ªï æ∫«à“

 ÿ¥∑â“¬·≈â«°“√¡Õß‡ÀÁπ¢Õß∑—Èß 2 °≈ÿà¡‰¡à·μ°μà“ß°—π (20/

200 „π°≈ÿà¡‡≈‡´Õ√å ·≈– 20/160 „π°≈ÿà¡§«∫§ÿ¡) ®÷ß‰¡à

·π–π”„Àâ„™â‡≈‡´Õ√å„π°“√√—°…“®ÿ¥¿“æ™—¥∫«¡®“°À≈Õ¥

‡≈◊Õ¥¥”„À≠à®Õª√– “∑μ“Õÿ¥μ—π

„π√–¬–‡«≈“ 10 ªï¡“π’È ¡’°“√»÷°…“¡“°¡“¬∑’Ë„™â¬“

„π°≈ÿà¡ Anti-Vascular Endothelial Growth Factor (VEGF)

„π°“√√—°…“‚√§μà“ßÊ∑“ßμ“√«¡∂÷ß¿“«–®ÿ¥¿“æ™—¥∫«¡®“°

À≈Õ¥‡≈◊Õ¥¥”„À≠à®Õª√– “∑μ“Õÿ¥μ—π ‡™àπ Campochiaro

PA et al1 „™â¬“√“π‘∫‘́ Ÿ·¡∫„π°“√√—°…“®ÿ¥¿“æ™—¥∫«¡ ®“°

À≈Õ¥‡≈◊Õ¥¥”„À≠à®Õª√– “∑μ“Õÿ¥μ—π º≈°“√»÷°…“∑’Ë 12

‡¥◊Õπæ∫«à“°≈ÿà¡∑’Ë ‰¥â√—∫°“√©’¥¬“√“π‘∫‘´Ÿ·¡∫∑—Èß Õß°≈ÿà¡

(¢π“¥¬“ 0.3 ¡°. ·≈– 0.5 ¡°.) ¡’°“√¡Õß‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥

À≈—ß·°â ‰¢¥â«¬·«àπ¥’¢÷Èπ 13.9 μ—«Õ—°…√ ¡’§«“¡Àπ“®ÿ¥¿“æ

™—¥≈¥≈ß 452.8 ‰¡‚§√‡¡μ√„π°≈ÿà¡√“π‘∫‘́ Ÿ·¡∫ 0.3 ¡°. ·≈–

462.1 ‰¡‚§√‡¡μ√„π°≈ÿà¡√“π‘∫‘́ Ÿ·¡∫ 0.5 ¡°. ‡∑’¬∫°—∫°≈ÿà¡
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Table 4 Patientûs characteristic, best corrected visual acuity (BCVA) and central retinal
thickness (CRT) at baseline.

Table 5 Change of best corrected visual acuity (BCVA) and central retinal thickness
(CRT) at 48 week

§«∫§ÿ¡∑’Ë¡’°“√¡Õß‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥À≈—ß°“√·°â ‰¢¥â«¬·«àπ¥’¢÷Èπ

7.3 μ—«Õ—°…√ (P < 0.001 ‡¡◊ËÕ‡∑’¬∫°—∫√“π‘∫‘´Ÿ·¡∫∑—Èß 2

°≈ÿà¡) ·≈–¡’§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥∑’Ë®Õμ“≈¥≈ß 427.2

‰¡‚§√‡¡μ√  (P > 0.40 ‡¡◊ËÕ‡∑’¬∫°—∫√“π‘∫‘´Ÿ·¡∫∑—Èß 2 °≈ÿà¡)

‚¥¬°≈ÿà¡§«∫§ÿ¡π’È  “¡“√∂√—∫°“√√—°…“¥â«¬¬“√“π‘∫‘´Ÿ·¡∫

‰¥âÀ≈—ß‡√‘Ë¡°“√»÷°…“‰ª·≈â« 6 ‡¥◊Õπ ¬—ß¡’Õ’°À≈“¬°“√»÷°…“

∑’Ë· ¥ß∂÷ßª√– ‘∑∏‘¿“æ∑’Ë¥’¢Õß¬“√“π‘∫‘´Ÿ·¡∫ ·μà‡π◊ËÕß®“°

¬“π’È¡’√“§“ Ÿß ®÷ß¡’°“√π”¬“∫’«“ ‘́́ Ÿ·¡∫¡“„™â„πÀ≈“¬Ê °“√

»÷°…“

°“√»÷°…“π’È‡ªìπ°“√»÷°…“°“√„™â¬“∫’«“´‘´Ÿ·¡∫ 1.25

¡°. „π°“√√—°…“®ÿ¥¿“æ™—¥∫«¡®“°À≈Õ¥‡≈◊Õ¥¥”„À≠à®Õ

ª√– “∑μ“Õÿ¥μ—π‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ æ∫«à“°≈ÿà¡∑¥≈Õß∫’

«“´‘´Ÿ·¡∫ ¡’°“√¡Õß‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥À≈—ß·°â ‰¢¥â«¬·«àπ¥’¢÷Èπ

20.3 μ—«Õ—°…√ ¡’§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥≈¥≈ß 415.5 ‰¡‚§√-

‡¡μ√ ´÷Ëß„°≈â‡§’¬ß°—∫º≈°“√»÷°…“¢Õß Campochiaro PA

et al10 „π¢≥–∑’Ë°≈ÿà¡§«∫§ÿ¡„π°“√»÷°…“π’È ¡’°“√¡Õß‡ÀÁπ

∑’Ë¥’∑’Ë ÿ¥ À≈—ß·°â ‰¢¥â«¬·«àπ¥’¢÷Èπ 13.7 μ—«Õ—°…√¡’§«“¡

Àπ“¢Õß®ÿ¥¿“æ™—¥≈¥≈ß 305.6 ‰¡‚§√‡¡μ√ ·μà‡¡◊ËÕπ”¡“
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Fig 1 °√“ø· ¥ß°“√‡ª≈’Ë¬π·ª≈ß°“√¡Õß‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥À≈—ß·°â ‰¢¥â«¬·«àπ®π∂÷ß‡«≈“ 48  —ª¥“Àå ¢Õß°≈ÿà¡∑¥≈Õß bevacizumab
‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ ‚¥¬·μà≈–®ÿ¥¢Õß°√“ø· ¥ß∂÷ß°“√‡ª≈’Ë¬π·ª≈ß¢Õß °“√¡Õß‡ÀÁπ∑’Ë‡«≈“π—Èπ‡∑’¬∫°—∫®ÿ¥‡√‘Ë¡μâπ

Fig 2 °√“ø· ¥ß°“√‡ª≈’Ë¬π·ª≈ß§«“¡Àπ“¢Õß®ÿ¥√—∫¿“æ®π∂÷ß‡«≈“ 48  —ª¥“Àå¢Õß°≈ÿà¡∑¥≈Õß bevacizumab ‡∑’¬∫°—∫
°≈ÿà¡§«∫§ÿ¡ ‚¥¬·μà≈–®ÿ¥¢Õß°√“ø· ¥ß∂÷ß°“√‡ª≈’Ë¬π·ª≈ß§«“¡Àπ“®ÿ¥√—∫¿“æ∑’Ë‡«≈“π—Èπ ‡∑’¬∫°—∫§«“¡Àπ“®ÿ¥√—∫¿“æ
∑’Ë‡«≈“‡√‘Ë¡μâπ
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§”π«≥‡ª√’¬∫‡∑’¬∫∑“ß ∂‘μ‘ æ∫«à“∑—Èß°“√‡ª≈’Ë¬π·ª≈ß°“√

¡Õß‡ÀÁπ·≈–§«“¡Àπ“®ÿ¥¿“æ™—¥„π∑—Èß 2 °≈ÿà¡π—Èπ‰¡à¡’§«“¡

·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°

°“√∑’Ëª√–™“°√„π°≈ÿà¡∑¥≈Õß∑—Èß 2 °≈ÿà¡¡’®”π«ππâÕ¬‡°‘π

°«à“®–∑”„Àâ‡ÀÁπ§«“¡·μ°μà“ß ·≈–∑”„Àâ‡°‘¥°“√°√–®“¬

ª√–™“°√‰¡à‡∑à“‡∑’¬¡°—π§◊Õ °≈ÿà¡∑¥≈Õß∫’«“ ‘́´Ÿ·¡∫¡’§à“

μ—Èßμâπ ∑—Èß°“√¡Õß‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥À≈—ß·°â ‰¢¥â«¬·«àπ ·≈–§«“¡

Àπ“®ÿ¥¿“æ™—¥∑’Ë·¬à°«à“°≈ÿà¡§«∫§ÿ¡ (μ“√“ß∑’Ë 1) ÷́ËßÀ“°

∑”°“√»÷°…“„π°≈ÿà¡ª√–™“°√∑’Ë„À≠à¢÷Èπ °Áπà“®–∑”„Àâ‡ÀÁπ

§«“¡·μ°μà“ß√–À«à“ß°≈ÿà¡∑¥≈Õß‰¥â

„πß“π«‘®—¬§√—Èßπ’È ‰¡à¡’√“¬ß“πº≈¢â“ß‡§’¬ß¢Õß¬“∫’«“

´‘́ Ÿ·¡∫∑—Èß∑“ßμ“·≈–∑“ß√à“ß°“¬„π°“√√—°…“ºŸâªÉ«¬®ÿ¥¿“æ

™—¥∫«¡®“°À≈Õ¥‡≈◊Õ¥¥”„À≠à∑’Ë®Õª√– “∑μ“Õÿ¥μ—π ¡’ºŸâªÉ«¬

1 √“¬∑’ËÕ¬Ÿà„π°≈ÿà¡∑¥≈Õß∫’«“´‘´Ÿ·¡∫‡ ’¬™’«‘μ∑’Ë 14 ‡¥◊Õπ

À≈—ß®“°‡¢â“√à«¡«‘®—¬®“°À≈Õ¥‡≈◊Õ¥ ¡Õßμ’∫ ´÷Ëß‰¡à “¡“√∂

∫Õ°‰¥â«à“‡°’Ë¬«¢âÕß°—∫ °“√©’¥¬“∫’«“´‘´Ÿ·¡∫À√◊Õ‰¡à ‡æ√“–

Õÿ∫—μ‘°“√≥å°“√‡°‘¥πâÕ¬ ®”π«πª√–™“°√„πß“π«‘®—¬πâÕ¬

·≈–ºŸâªÉ«¬‰¥â√—∫°“√©’¥¬“∫’«“´‘́ Ÿ·¡∫‡¢â“πÈ”«ÿâπμ“§√—Èß ÿ¥∑â“¬

μ—Èß·μà∑’Ë‡«≈“ 8  —ª¥“ÀåÀ≈—ß‡¢â“√à«¡«‘®—¬ √à«¡°—∫μ—«ºŸâªÉ«¬‡Õß

¡’ªí®®—¬À≈“¬Õ¬à“ß∑“ß√à“ß°“¬∑’Ë‡°’Ë¬«¢âÕß Õ¬à“ß‰√°Áμ“¡‰¥â

¡’°“√»÷°…“‡√◊ËÕß°“√„™â¬“∫’«“´‘´Ÿ·¡∫„π°“√√—°…“ºŸâªÉ«¬®Õ

ª√– “∑μ“‡ ◊ËÕ¡11 ∑’Ëæ∫«à“ºŸâªÉ«¬„π°≈ÿà¡∫’«“ ‘́´Ÿ·¡∫¡’·π«

‚πâ¡°“√‡°‘¥¿“«–·∑√° ấÕπ∑“ß√à“ß°“¬¡“°°«à“°≈ÿà¡√“π‘∫‘́ Ÿ

·¡∫ ·¡â®–‰¡à‰¥â·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ·μà

À“°®–¡’°“√„™â¬“∫’«“ ‘́´Ÿ·¡∫ „π°“√√—°…“ºŸâªÉ«¬®ÿ¥¿“æ

™—¥∫«¡®“°À≈Õ¥‡≈◊Õ¥¥”„À≠à®Õª√– “∑μ“Õÿ¥μ—π §«√‡ΩÑ“

√–«—ß°“√‡°‘¥¿“«–·∑√° ấÕπ°—∫√–∫∫À≈Õ¥‡≈◊Õ¥·≈–À—«„®

¥â«¬ ‡π◊ËÕß®“°ºŸâªÉ«¬°≈ÿà¡π’È¡—°¡’‚√§ª√–®”μ—« ‚¥¬‡©æ“–

‚√§§«“¡¥—π‚≈À‘μ ŸßÀ√◊Õ‚√§À—«„®√à«¡¥â«¬

À“°‡ª√’¬∫‡∑’¬∫ß“π«‘®—¬§√—Èßπ’È°—∫ß“π«‘®—¬¢Õß Cam-

pochiaro PA et al10 ®–æ∫«à“°“√„™â¬“∫’«“´‘´Ÿ·¡∫ ¡’º≈

∑”„Àâ°“√¡Õß‡ÀÁπ¥’¢÷Èπ·≈–≈¥§«“¡Àπ“®ÿ¥¿“æ™—¥∫«¡‰¥â¥’

‰¡à·μ°μà“ß®“°°“√„™â¬“√“π‘∫‘´Ÿ·¡∫ ·≈–¡’§«“¡ª≈Õ¥¿—¬

‰¡à¡’¿“«–·∑√°´âÕπ∑—Èß∑“ßμ“·≈–√à“ß°“¬

 √ÿª
°“√»÷°…“π’ÈμâÕß°“√‡ª√’¬∫‡∑’¬∫º≈¢Õß°“√√—°…“®ÿ¥

¿“æ™—¥∫«¡®“°À≈Õ¥‡≈◊Õ¥„À≠à∑’Ë®Õª√– “∑μ“Õÿ¥μ—π‚¥¬

°“√„™â¬“∫’«“´‘´Ÿ·¡∫ 1.25 ¡°. ©’¥‡¢â“πÈ”«ÿâπμ“‡∑’¬∫°—∫

°≈ÿà¡§«∫§ÿ¡ ‡ªìπ√–¬–‡«≈“ 48  —ª¥“Àå æ∫«à“°≈ÿà¡∑¥≈Õß

∫’«“´‘´Ÿ·¡∫¡’°“√¡Õß‡ÀÁπ¥’¢÷Èπ 20.3 μ—«Õ—°…√ ·≈–¡’§«“¡

Àπ“®ÿ¥¿“æ™—¥≈¥≈ß 415.5 ‰¡‚§√‡¡μ√ ́ ÷Ëß¥’°«à“°≈ÿà¡§«∫§ÿ¡

∑’Ë¡’°“√¡Õß‡ÀÁπ¥’¢÷Èπ 13.7 μ—«Õ—°…√ ·≈–¡’§«“¡Àπ“®ÿ¥¿“æ

™—¥≈¥≈ß 305.6 ‰¡‚§√‡¡μ√ ·μà‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß

¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ´÷Ëßπà“®–‡π◊ËÕß¡“®“°°≈ÿà¡ª√–™“°√¡’

®”π«ππâÕ¬‡°‘π°«à“®–∑”„Àâ‡ÀÁπ§«“¡·μ°μà“ß‰¥â πÕ°®“°π’È

¬—ßæ∫«à“°“√„™â¬“∫’«“´‘́ Ÿ·¡∫©’¥‡¢â“πÈ”«ÿâπμ“¡’§«“¡ª≈Õ¥¿—¬

‰¡àæ∫¿“«–·∑√°´âÕπ∑—Èß∑“ßμ“·≈–√à“ß°“¬

°‘μμ‘°√√¡ª√–°“»
§≥–ºŸâ«‘®—¬¢Õ¢Õ∫æ√–§ÿ≥°√¡°“√·æ∑¬å °√–∑√«ß

 “∏“√≥ ÿ¢ ∑’Ë ‰¥âÕπÿ¡—μ‘∑ÿπ π—∫ πÿπ°“√«‘®—¬ ·≈–¢Õ

¢Õ∫æ√–§ÿ≥§ÿ≥«—π∑π“ π√‘π∑√å‰æ æ¬“∫“≈‡«™ªÆ‘∫—μ‘¥â“π

®—°…ÿ §ÿ≥‡∫≠®¡“» √Õ¥·ºâ«æ“≈ æ¬“∫“≈ ªÆ‘∫—μ‘°“√¢—Èπ

 Ÿß (APN) ¥â“πºŸâ ŸßÕ“¬ÿ §ÿ≥π‘æ—π∏å ¬Õ¥¡≥’·≈–§ÿ≥»‘√‘«√√≥

‚™«—π¥’ ‡®â“Àπâ“∑’Ë‡§√◊ËÕß¡◊Õæ‘‡»… ∑“ß®—°…ÿ μ≈Õ¥®πæ¬“∫“≈

·≈–‡®â“Àπâ“∑’Ë∑—ÈßÀ¡¥„π·ºπ°ºŸâªÉ«¬πÕ°·≈–ÀâÕß‡§√◊ËÕß¡◊Õ

æ‘‡»…∑“ß®—°…ÿ  ‚√ßæ¬“∫“≈‡¡μμ“ª√–™“√—°…å («—¥‰√à¢‘ß) ́ ÷Ëß

‰¡àÕ“®®–π”¡“°≈à“«‰¥â∑—ÈßÀ¡¥ ∑’Ë‰¥â„Àâ§«“¡Õπÿ‡§√“–Àå®π

ß“π«‘®—¬§√—Èßπ’È ”‡√Á®≈ÿ≈à«ß‰¥â¥â«¬¥’
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