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Ocular Hypertension

                           ·æ∑¬åÀ≠‘ß∑‘æ¬å ÿ¡“≈¬å ‡¡’È¬π°≈“ß

ºŸâ™à«¬»“ µ√“®“√¬å ·æ∑¬åÀ≠‘ß¡—≠™‘¡“ ¡–°√«—≤π–

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

Definition/Terminology

Term çocular hypertension (OHT)é

∂Ÿ°‡ πÕ¢÷Èπ„πªï §.». 1970 ‡æ◊ËÕ·¬°√–À«à“ßºŸâ∑’Ë¡’

§«“¡¥—πµ“ (IOP, intraocular pressure) ª°µ‘ °—∫

ºŸâ∑’Ë¡’ IOP ¡“°°«à“ 21 ¡‘≈≈‘‡¡µ√ª√Õ∑´÷Ëß∂Ÿ°æ‘®“√≥“

«à“‡ªìπºŸâ¡’§«“¡‡ ’Ë¬ß Ÿß∑’Ë®–‡°‘¥¿“«–µâÕÀ‘π (open

angle glaucoma, OAG)

Term çglaucoma suspect (GS)é ∂Ÿ°

‡ πÕ‚¥¬ Shaffer ‡æ◊ËÕ∑”°“√√«¡°≈ÿà¡∑’Ë¡’§«“¡

‡ ’Ë¬ß„π°“√‡°‘¥µâÕÀ‘π„πÕπ“§µ®“°°“√¡’§«“¡¥—π

µ“ Ÿß ‡ âπª√– “∑µ“¡’≈—°…≥–∑’Ëπà“ ß —¬«à“Õ“®‡ªìπ

µâÕÀ‘π„π√–¬–·√° À√◊ÕºŸâ∑’Ë¡’≈“π “¬µ“∑’ËÕ“®‡¢â“‰¥â

°—∫‚√§µâÕÀ‘π

§”®”°—¥§«“¡¢Õß Glaucoma suspect

Glaucoma suspect §◊Õ ∫ÿ§§≈∑’Ë¡’Àπ÷Ëß¢âÕ

®“°µàÕ‰ªπ’ÈÕ¬à“ßπâÕ¬„πÀπ÷Ëßµ“·≈–æ∫¡ÿ¡‡ªî¥ª°µ‘

®“°°“√µ√«® gonioscopy

1. ¡’ suggestive glaucomatous optic nerve

À√◊Õ nerve fiber layer defect (enlarged cup-disc

ratio, asymmetric cup-disc ratio, notching À√◊Õ nar-

rowing ¢Õß neuroretinal rim, disc hemorrhage À√◊Õ

¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß nerve fiber layer ∑’Ëπà“ ß —¬)

2. ¡’ visual field º‘¥ª°µ‘∑’Ëπà“ ß —¬«à“®–

‡°‘¥®“°µâÕÀ‘π

3. §«“¡¥—πµ“®“°°“√«—¥‚¥¬ applanation

tonometry ¡“°°«à“ 21 ¡‘≈≈‘‡¡µ√ª√Õ∑ À≈“¬§√—Èß

§”®”°—¥§«“¡¢Õß Ocular Hypertension

ºŸâ∑’Ë¡’§«“¡¥—πµ“¡“°°«à“ 21 ¡‘≈≈‘‡¡µ√ª√Õ∑

´÷Ëß∂Ÿ°æ‘®“√≥“«à“¡’§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥ open angle

glaucoma ¡“°°«à“°≈ÿà¡§«“¡¥—πµ“ª°µ‘

Prevalence and development of open-

angle glaucoma

Prevalence

¢âÕ¡Ÿ≈‡°’Ë¬«°—∫ prevalence ¢Õß OHT ¡’

§àÕπ¢â“ßÀ≈“°À≈“¬ ∫“ß§π‡™◊ËÕ«à“Õ“® Ÿß‡ªìπ 8 ‡∑à“

¢Õß Chronic Open Angle Glaucoma (COAG) ¡’

°“√»÷°…“æ∫‚¥¬„™â§”®”°—¥§«“¡¢Õß§à“§«“¡¥—πµ“

(IOP) ¡“°°«à“À√◊Õ‡∑à“°—∫ 21 ¡‘≈≈‘‡¡µ√ª√Õ∑ „π

µ“¢â“ßÀπ÷ËßÀ√◊Õ∑—Èß Õß¢â“ß (‚¥¬¡’ optic nerve ·≈–

≈“π “¬µ“ª°µ‘) ‰¥â√“¬ß“π«à“ prevalence rate

‡∑à“°—∫√âÕ¬≈– 4 ∂÷ß 10 „π§π∑’ËÕ“¬ÿ¡“°°«à“ 40 ªï

Progression rate

„πºŸâªÉ«¬ GS ∑’Ë¡’ IOP  Ÿß  “¡“√∂¡’ pro-

gression rate ®π°≈“¬‡ªì π‚√§ COAG ‰¥â

ª√–¡“≥√âÕ¬≈– 1 µàÕªï „π™à«ß 5-15 ªï
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„π Ocular hypertension study (OHTS)

randomized controlled trial ‡ªìπ°“√»÷°…“„π°“√

√—°…“ºŸâªÉ«¬∑’Ë¡’§«“¡¥—πµ“ Ÿß ‚¥¬‡ª√’¬∫‡∑’¬∫

√–À«à“ß°≈ÿà¡ topical ocular hypotensive treatment

°—∫°≈ÿà¡ closed observation æ∫«à“

1. °≈ÿà¡∑’Ë‰¥â√—∫¬“ ¡’ cumulative probability

¢Õß°“√‡°‘¥ COAG „π™à«ß 5 ªï ª√–¡“≥ 1% µàÕªï

2. °≈ÿà¡ observe ¡’ cumulative probability

¢Õß°“√‡°‘¥ COAG „π™à«ß 5 ªï ª√–¡“≥ 2% µàÕªï

3. °≈ÿà¡ higher risk µàÕ°“√‡°‘¥ glaucoma-

tous nerve damage æ∫«à“¡’Õ—µ√“°“√‡°‘¥ COAG

ª√–¡“≥ 3-5% µàÕªï (µ“√“ß∑’Ë 1)

µ“√“ß∑’Ë 1  Incidence of Chronic Open-Angle Glaucoma among Ocular Hypertensives

¡’°“√»÷°…“„πºŸâ∑’Ë¡’ baseline IOP  Ÿß æ∫

«à“¡’§«“¡‡ ’Ë¬ß¡“°¢÷Èπ„π°“√‡°‘¥µâÕÀ‘π Õ¬à“ß‰√

°Áµ“¡‡ªìπ∑’Ëπà“ —ß‡°µ«à“„π°≈ÿà¡ºŸâ∑’Ë¡’§«“¡¥—πµ“ Ÿß

‚¥¬ à«π„À≠à·≈â«‰¡à‡°‘¥µâÕÀ‘π „π¢≥–‡¥’¬«°—π§«√

æ÷ß√–≈÷°‰«â‡ ¡Õ«à“ºŸâ∑’Ë§«“¡¥—πµ“ª°µ‘ °ÁÕ“®¡’¿“«–

µâÕÀ‘π‰¥â ´÷ËßºŸâªÉ«¬„π°≈ÿà¡π’ÈÕ“®µ√«®æ∫§«“¡¥—πµ“

Õ¬Ÿà„π‡°≥±åª°µ‘®√‘ß À√◊Õ¢≥–∑’ËºŸâªÉ«¬∫“ß√“¬Õ“®

‡æ‘Ëß‡√‘Ë¡‡ªìπ·≈–æ∫§«“¡¥—πµ“„π°“√µ√«®§√—Èß·√°

πâÕ¬°«à“ 21 ¡‘≈≈‘‡¡µ√ª√Õ∑ ·≈â«µ√«®æ∫„π¿“¬

À≈—ß«à“§«“¡¥—πµ“ Ÿß·≈–‡ªìπº≈„Àâ‡°‘¥µâÕÀ‘π‰¥â

°“√µ√«®§—¥°√Õß (Screening)

°√≥’∑’Ëπ”§à“ IOP  Ÿß°«à“ 21 ¡‘≈≈‘‡¡µ√ª√Õ∑

¡“„™â ”À√—∫ screening æ∫«à“¡’ false-positive ·≈–

false-negative ¢Õß°“√«‘π‘®©—¬ COAG „πÕ—µ√“ Ÿß

°“√„™â skilled optic nerve examination ¡“

„™â screening ‡ªìπ ‘Ëß∑’Ë„™â„π°“√ screen ‰¥â¥’·µà‰¡à

 “¡“√∂∑”‰¥â‡ ¡Õ‰ª„π∑“ßªØ‘∫—µ‘

°“√µ√«®≈“π “¬µ“™π‘¥ Goldmann kinetic

or Humphrey static (automated) perimetry  “¡“√∂

detect glaucomatous defect ‰¥â ·µà‡¡◊ËÕ∂÷ß¢—Èπµ√«®

æ∫§«“¡º‘¥ª°µ‘¢Õß≈“π “¬µ“ À¡“¬∂÷ß°“√ Ÿ≠‡ ’¬

axon ‰¥â‡°‘¥¢÷ÈπÕ¬à“ß¡“°·≈â«1,2 „πªï §.». 2001

Demirel3 √“¬ß“π«à“ „πºŸâªÉ«¬∑’Ë¡’ IOP  Ÿß §«“¡

º‘¥ª°µ‘„π°“√µ√«®≈“π “¬µ“™π‘¥ Short Wave-

length Automated Perimetry (SWAP)  “¡“√∂

µ√«®æ∫§«“¡º‘¥ª°µ‘‰¥â°àÕπ∑’Ë®–æ∫„π Standard

Automated Perimetry (SAP)
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SWAP ‡ªìπ°“√∑¥ Õ∫‚¥¬„™â stimulus

 ’πÈ”‡ß‘π (narrow band 440 nm) size V ‡æ◊Ë Õ

°√–µÿâπ‡©æ“–‡´≈ cone  ’πÈ”‡ß‘π ´÷Ëß‰«µàÕ§«“¡¬“«

§≈◊Ëπ ’πÈ”‡ß‘π°«à“‡´≈ cone Õ’° Õß™π‘¥∂÷ß 15 dB ·≈–

„™â background  ’‡À≈◊Õß∑’Ë «à“ß¡“° ‡æ◊ËÕ§Õ¬

°√–µÿâπ·≈–≈â“ß‡¡Á¥ ’¢Õß‡´≈ cone  ’‡À≈◊Õß·≈–

‡¢’¬«µ≈Õ¥‡«≈“®π‰¡àÕ“®√—∫· ß®“° stimulus ‰¥âÕ’°

¡’√“¬ß“π· ¥ß«à“ SWAP  “¡“√∂µ√«®æ∫ visual

field defect ‰¥â‡√Á«°«à“ SAP „πºŸâªÉ«¬ GS À√◊Õ OHT

∂÷ß 3-5 ªï4

‡§√◊ËÕß Frequency doubling perimetry (FDP)

Õ“®¡’»—°¬¿“æ„π°“√µ√«®À“§«“¡º‘¥ª°µ‘ „π

ºŸâªÉ«¬°≈ÿà¡π’È‰¥â°àÕπ SAP FDP ‡ªìπ°“√µ√«®‚¥¬„™â

À≈—° psychophysical phenomenon ‚¥¬°“√©“¬

·∂∫¥” ≈—∫¢“«∑’Ë¡’ low spatial frequency (·∂∫

°«â“ßπâÕ¬°«à“ 1 cycle/degree) ·≈â«∑”„Àâ¡’ rapid

counterphase flicker (<15 Hz) ∑”„Àâ‡°‘¥ psycho-

physical phenomenon ‡ÀÁπ·∂∫¢“«¥”‡ªìπ double

´÷Ëß‡ªìπÀπâ“∑’Ë¢Õß magnocellular ganglion cell (larger

cell) ¡’®”π«π 10% ®÷ß∑”„Àâ detect ‰¥â‡√Á«¢÷Èπ °“√

»÷°…“‚¥¬ Landers5 °≈à“««à“ „π°“√µ√«®ºŸâªÉ«¬

∑’Ë¡’ IOP  Ÿß ·µà SAP ª°µ‘ °“√µ√«® SWAP

·≈– FDP „πºŸâªÉ«¬·µà≈–√“¬·≈–‡ª√’¬∫‡∑’¬∫º≈ æ∫

«à“¡’ sensitivity 88.9% ·≈– specificity 96.2% º≈

°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“ ¡’§«“¡ Õ¥§≈âÕß°—πÕ¬à“ß

¡“°√–À«à“ß°“√∑¥ Õ∫∑—Èß ÕßÕ¬à“ß ·≈–≈ß§«“¡

‡ÀÁπ«à“ FDP Õ“®‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë¡’ª√–‚¬™πå ”À√—∫

µ√«®§—¥°√ÕßÀ“§«“¡º‘¥ª°µ‘√–¬–‡√‘Ë¡·√° (early

glaucomatous defect) ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π

ª√–™“°√°≈ÿà¡‡ ’Ë¬ß

°“√µ√«®≈“π “¬µ“‚¥¬„™â SWAP ·≈– FDP

∑’Ë ‡æ‘Ë¡¢÷Èπ Õ“®¡’ à«π„π°“√‡æ‘Ë¡§«“¡ “¡“√∂¢Õß

°“√§âπÀ“·≈–«‘π‘®©—¬§«“¡º‘¥ª°µ‘¢Õß≈“π “¬µ“

„π√–¬–‡√‘Ë¡·√° (early glaucomatous visual field

loss) „πºŸâªÉ«¬‡À≈à“π’È «‘∏’∑’Ë¥’∑’Ë ÿ¥∑’Ë®–§âπÀ“‚√§

µâÕÀ‘π„π√–¬–‡√‘Ë¡·√° (early glaucoma) §◊Õ§«“¡

‡¢â“„®„π°“√µ√«®ª√–‡¡‘πµ“´÷Ëß√«¡∂÷ß

- °“√ª√–‡¡‘π IOP

- Optic nerve

- Visual field (VF) data

·π«∑“ß ”À√—∫§«“¡∂’Ë„π°“√§—¥°√Õß ‡æ◊ËÕ

§âπÀ“ºŸâªÉ«¬∑’Ë¡’§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥µâÕÀ‘π · ¥ß

¥—ßµ“√“ß∑’Ë 2

µ“√“ß∑’Ë 2 Frequency of Screening to Identify Patients at Risk
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Diagnostic Assessment:

®”‡ªìπµâÕß¡’ good baseline documentation

‡æ◊ËÕµ√«®®—∫°“√‡ª≈’Ë¬π·ª≈ß„¥Ê °Áµ“¡¢Õß IOP,

optic nerve, À√◊Õ VF status ‡™àπ early progression

Intraocular pressure and Pachymetry

¡’√“¬ß“π«à“§«“¡Àπ“°√–®°µ“ (Central

Corneal Thickness ; CCT) „πºŸâªÉ«¬∑’Ë®—¥Õ¬Ÿà„π°≈ÿà¡

GS ¡’§à“ Ÿß°«à“ CCT „πºŸâªÉ«¬ COAG ‚¥¬ 45% ¢Õß

ºŸâªÉ«¬ GS ¡’ CCT ¡“°°«à“ 585 ‰¡§√Õπ ´÷Ëß¡’π—¬

 ”§—≠‡æ√“– Goldmann applanation tonometer ∂Ÿ°

calibrate ‡æ◊ËÕ„™â ”À√—∫ CCT ª√–¡“≥ 530 ‰¡§√Õπ

°“√‡∫’Ë¬ß‡∫π‰ª®“°π’È∑”„Àâ‡°‘¥§«“¡º‘¥æ≈“¥¢Õß

§à“∑’ËÕà“π‰¥â ¡’°“√ª√–¡“≥«à“ 30% ∂÷ß 57% ¢Õß

elevated IOP „π GS ‡ªìπ error ¢Õß°“√«—¥

„πªí®®ÿ∫—π ¬—ß‰¡à¡’¢âÕ √ÿª∑’Ë™—¥‡®π«à“ correc-

tion factor „¥ §«√„™â correct  ”À√—∫°√≥’∑’Ë CCT

¡’§à“·µ°µà“ß®“°§à“‡©≈’Ë¬Õ¬à“ß¡’π—¬ ”§—≠

Recent meta-analysis ·π–π”«à“§«√„™â

correction factor ª√–¡“≥ 2.5 ¡‘≈≈‘‡¡µ√ª√Õ∑

 ”À√—∫∑ÿ°Ê 50 ‰¡§√Õπ∑’Ëµà“ß®“° 550 ‰¡§√Õπ

Õ¬à“ß‰√°Áµ“¡ manometric analyses °àÕπ

Àπâ“π’È·π–π”«à“ correction factor §«√¡’§à“ª√–¡“≥

3.5 ¡‘≈≈‘‡¡µ√ª√Õ∑  ”À√—∫∑ÿ°Ê 50 ‰¡§√Õπ ¢Õß

§à“∑’Ë·µ°µà“ß‰ª®“°§à“ª°µ‘

Shield6 ·π–π”«à“°“√„™â intermediate

correction factor π—Ëπ§◊Õ 3.0 ¡‘≈≈‘‡¡µ√ª√Õ∑ ”À√—∫

∑ÿ° 50 ‰¡§√Õπ¢Õß CCT ∑’Ëµà“ß®“°§à“ª°µ‘ ¥—ßπ—Èπ

∂â“ CCT ¢ÕßºŸâªÉ«¬«—¥‰¥â 650 ‰¡§√Õπ („π°√≥’

‰¡à¡’§«“¡º‘¥ª°µ‘∑’Ë°√–®°µ“) §à“ IOP ∑’Ë·∑â®√‘ß§«√

®–¡’§à“πâÕ¬°«à“§à“∑’Ë«—¥‰¥âª√–¡“≥ 6 ¡‘≈≈‘‡¡µ√ª√Õ∑

∂â“§à“ IOP ∑’Ë correct ·≈â« ¡’§à“µ°Õ¬Ÿà„π™à«ß normal

·≈–ºŸâªÉ«¬‰¡à¡’ risk factor Õ◊Ëπ„¥ ºŸâªÉ«¬ “¡“√∂∂Ÿ°

reassure ·≈– π—¥µ√«®‰¡à∂’Ë®π‡°‘π§«“¡®”‡ªìπ «‘∏’

°“√π’È‰¥â√—∫°“√¬◊π¬—π«à“‰¥âº≈¥’®“°º≈¢Õß°“√»÷°…“„π

OHTS (Ocular Hypertension Treatment Study)7

Slit-lamp Biomicroscopy and Gonios-

copy

°“√∫—π∑÷°¢âÕ¡Ÿ≈æ◊Èπ∞“π∑’Ë¥’¢÷ÈπÕ¬Ÿà°—∫°“√

µ√«®µ“‚¥¬„™â slit-lamp examination ·≈–°“√µ√«®

gonioscopy Õ¬à“ß√–¡—¥√–«—ß ‡æ◊ËÕ·¬°¡ÿ¡ªî¥À√◊Õ

secondary cause Õ◊ËπÊ ‡™àπ angle recession, pig-

ment dispersion, keratic precipitate ∫π trabecular

meshwork Õ’°∑—Èß¿“¬À≈—ß dilate §«√µ√«® anterior

lens capsule ‡æ◊ËÕÀ“ evidence ¢Õß pseudoexfoliation

Fundus Examination

„π à«π¢Õß posterior segment  ‘Ëß ”§—≠§◊Õ

µâÕß∫—π∑÷°≈—°…≥–·≈–«“¥¿“æ optic nerve head

Õ¬à“ß√–¡—¥√–«—ß·≈–µâÕß∂à“¬¿“æ stereo-optic nerve

photograph ‰«â‡ªìπ baseline optic nerve head ‚¥¬

„™â imaging device (‡™àπ confocal laser scanning

tomography) „π°“√µ√«® disc rim π—Èπ °“√µ√«®À“

small hemorrhage ‡ªìπ ‘Ëß ”§—≠ ‡æ√“– “¡“√∂

∑”π“¬ visual field loss ·≈– optic nerve damage

∑’ËÕ“®‡°‘¥„πÕπ“§µ‰¥â ‡™àπ‡¥’¬«°—∫°“√¥Ÿ≈—°…≥–¢Õß

nerve fiber layer (NFL) ´÷Ëß “¡“√∂ —ß‡°µ‡ÀÁπ‚¥¬

„™â· ß red-free (green) ∂â“‰¡àæ∫ defect ®–‡ªìπ

negative finding  ”§—≠∑’ËµâÕß∫—π∑÷° πÕ°®“°π’È

‡§√◊ËÕß¡◊Õ∑’Ë™à«¬µ√«®À“ NFL ¬—ß√«¡∂÷ß laser pola-

rimetry with nerve fiber analyzer (NFA), Scanning

Laser Ophthalmoscope (SLO) ·≈– OCT (Optical

Coherence Tomography)

Visual fields

§«√∑” VF ‡æ◊ËÕ„Àâ‰¥â 2 À√◊Õ 3 baseline

‚¥¬‡≈◊Õ°ªØ‘∫—µ‘Õ¬à“ßπâÕ¬ 1 ¢âÕ®“° 3 ¢âÕ¥—ßµàÕ‰ªπ’È

1. 24-2 Swedish Interactive Threshold

Algorithm (SITA) standard on Humphrey Field

Analyzer II (HFA II) perimeter
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2. 24-2 full threshold white-on-white

Humphrey perimetry or equivalent program on a

different automated perimeter

3. SWAP and/or FDP (Matrix)

∂â“æ∫§«“¡º‘¥ª°µ‘ ®–µâÕß∑”°“√µ√«®

≈“π “¬µ“ È́” ‡æ◊ËÕ¬◊π¬—πº≈°“√µ√«® „π°“√»÷°…“

OHTS8 ºŸâªÉ«¬ 1,637 √“¬ ‰¥â√—∫°“√µ√«®≈“π “¬µ“

·≈–µ‘¥µ“¡º≈°“√√—°…“‡ªìπ‡«≈“ 5 ªï ∂â“æ∫«à“

≈“π “¬µ“¡’ GHT (Glaucoma Hemifield Test) ·≈–/

À√◊Õ corrected PSD (Patterned Standard Devia-

tion) ¡’º≈º‘¥ª°µ‘ ®–∑”°“√µ√«®≈“π “¬µ“´È”‡æ◊ËÕ

¬◊π¬—π§«“¡º‘¥ª°µ‘ °“√»÷°…“æ∫«à“ ¡’ºŸâªÉ«¬∑’Ë¡’

≈“π “¬µ“º‘¥ª°µ‘®”π«π 748 √“¬ ´÷Ëß„π®”π«ππ’È

703 √“¬ (94%) ¡’§«“¡º‘¥ª°µ‘·≈–¡’§à“§«“¡‡™◊ËÕ

∂◊Õª°µ‘ (reliable) ·≈– 45 √“¬ (6%) ¡’§«“¡º‘¥

ª°µ‘·µà¡’§à“§«“¡‡™◊ËÕ∂◊Õº‘¥ª°µ‘ (unreliable) ·µà

®“°°“√µ√«®≈“π “¬µ“ È́” „π°≈ÿà¡∑’Ë¡’§«“¡º‘¥

ª°µ‘¢Õß≈“π “¬µ“∑’Ë‡™◊ËÕ∂◊Õ‰¥â∑—ÈßÀ¡¥ 703 √“¬π—Èπ

æ∫¡’§«“¡º‘¥ª°µ‘∑’Ë‰¡à‰¥â¡’Õ¬Ÿà®√‘ß (false negative)

∂÷ß 604 √“¬ (85.9%) ́ ÷ËßÕ“®‡°‘¥®“° learning curve

À√◊Õ‡°‘¥®“° long-term variability

Ocular blood flow

¬—ß‰¡à¡’°“√æ‘ Ÿ®πå∑’Ë·πà™—¥«à“„πºŸâªÉ«¬°≈ÿà¡

GS π—Èπ¡’§«“¡º‘¥ª°µ‘¢Õß ocular blood flow ‡¡◊ËÕ

‡∑’¬∫°—∫°≈ÿà¡§πª°µ‘ Õ¬à“ß‰√°Áµ“¡¡’°“√»÷°…“‚¥¬„™â

laser Doppler flowmetry9 ‡ª√’¬∫‡∑’¬∫ optic nerve

head blood velocity, blood volume ·≈– blood flow

„π∑—Èß 4 quadrant ¢Õß optic nerve √–À«à“ßºŸâªÉ«¬

COAG, GS ·≈– normal subjects

„π GS æ∫«à“ flow ≈¥≈ßµË”°«à“Õ¬à“ß¡’π—¬

 ”§—≠„π superotemporal rim (16% lower), cup (35%

lower), ·≈– inferotemporal neuroretinal rim (22%

lower) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ control ·≈–‰¡àæ∫§«“¡

·µ°µà“ß∑’Ë¡’π—¬ ”§—≠√–À«à“ß GS ·≈– control eyes

„π inferonasal À√◊Õ superonasal rim ·≈–‰¡àæ∫

§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑’Ëµ”·Àπàß„¥Ê √–À«à“ß

GS ·≈– COAG „πÕπ“§µÕ“®¡’°“√»÷°…“‡æ◊Ë Õ

µ√«® Õ∫«à“ °“√≈¥≈ß¢Õß optic nerve head blood

flow ¡’∫∑∫“∑„π°“√‡°‘¥ early optic nerve damage

À√◊Õ‰¡à

Risk factor

§«“¡‡ ’Ë¬ß„π°“√‡°‘¥µâÕÀ‘π‡æ‘Ë¡¢÷Èπµ“¡

®”π«π·≈–§«“¡√ÿπ·√ß¢Õß risk factor °“√»÷°…“

multivariate studies ™’È«à“ elevated IOP, optic disc

abnormality, large cup-disc (C/D) ratio, myopia,

increasing age ·≈– family history of glaucoma ‡ªìπ

risk factor „π°“√‡°‘¥ glaucomatous optic neu-

ropathy ·≈– visual field loss

„π prospective OHTS10 ‰¥â∑”°“√»÷°…“

ºŸâªÉ«¬„π™à«ßÕ“¬ÿ 40-80 ªï ∑’Ë‰¡à¡’ glaucomatous

damage ·≈–¡’ IOP Õ¬Ÿà√–À«à“ß 24 ·≈– 32 ¡‘≈≈‘‡¡µ√

ª√Õ∑ „πµ“Àπ÷Ëß¢â“ß ·≈–Õ¬Ÿà√–À«à“ß 21 ·≈– 32 „π

µ“Õ’°¢â“ß ®”π«π∑—Èß ‘Èπ 1,636 √“¬ ‡ª√’¬∫‡∑’¬∫

°“√√—°…“·∫∫ observation À√◊Õ topical medication

Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß ‡ªÑ“À¡“¬„π°≈ÿà¡„Àâ¬“§◊Õ  “¡“√∂

≈¥ IOP ‰¥â¡“°°«à“À√◊Õ‡∑à“°—∫ 20% ·≈–πâÕ¬°«à“

À√◊Õ‡∑à“°—∫ 24 ¡‘≈≈‘‡¡µ√ª√Õ∑ primary outcome §◊Õ

°“√‡°‘¥ reproducible visual field defect À√◊Õ re-

producible optic disc deterioration ∑’Ë‡ªìπ≈—°…≥–¢Õß

COAG ®“° univariate analysis ªí®®—¬∑’Ë “¡“√∂

∑”π“¬ (predictive factor) °“√‡°‘¥ COAG ‰¥â·°à

- ºŸâªÉ«¬ ŸßÕ“¬ÿ

- ‡™◊ÈÕ™“µ‘ African-American

- ‡æ»™“¬

- ¡’ vertical À√◊Õ horizontal cup-disc ratio

¢π“¥„À≠à
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- §«“¡¥—πµ“ Ÿß (higher IOP)

- Increase in Humphrey visual field

pattern standard deviation

- ‚√§À—«„® (heart disease)

- Central corneal thickness «—¥‚¥¬ ultra-

sonic pachymetry ¡’§«“¡Àπ“ 555 ‰¡§√ÕπÀ√◊Õ

πâÕ¬°«à“

„π multivariate analyses baseline ªí®®—¬∑’Ë

 “¡“√∂æ¬“°√≥å √–¬–‡√‘Ë¡ onset ¢Õß COAG ‰¥â·°à

- ºŸâªÉ«¬ ŸßÕ“¬ÿ

- ¡’ vertical À√◊Õ horizontal cup-disc ratio

¢π“¥„À≠à

- §«“¡¥—πµ“ Ÿß (higher IOP)

- Greater PSD

- Central corneal thickness «—¥‚¥¬ ultra-

sonic pachymetry ¡’§«“¡Àπ“ 555 ‰¡§√ÕπÀ√◊Õ

πâÕ¬°«à“

„πªï §.» 2002 OHTS ‰¥âµ’æ‘¡æå predictive

factors for POAG ®“°π—Èπ„πªï §.». 2003 Steven

L. Mansberger Devers ‰¥âæ—≤π“ Devers online risk

calculator

ªï §.». 2005 Robert N. Weinreb ‰¥âæ—≤π“

predictive model for glaucoma risk assessment ∑’Ë

validate ‡ªìπ§√—Èß·√°´÷Ëß‡ªìπæ◊Èπ∞“π¢Õß Scoring Tool

for Assessing Risk (S.T.A.R.)

·≈–„πªï §.». 2006 Michael A.Kass10 ‰¥â

æ—≤π“ S.T.A.R. II ́ ÷Ëß‡ªìπ°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß (risk)

∑’Ë°â“«Àπâ“¡“°¢÷Èπ S.T.A.R. II æ—≤π“¡“®“°¢âÕ¡Ÿ≈

·≈–°“√§”π«≥¢Õß S.T.A.R.

When to treat

°“√‡√‘Ë¡„Àâ°“√√—°…“À√◊Õ‰¡à„π glaucoma sus-

pect π—Èπ ‡ªìπ°“√µ—¥ ‘π„®∑’Ë´—∫´âÕπ´÷ËßµâÕßæ‘®“√≥“

®“°ªí®®—¬À≈“¬¥â“π ‰¥â·°à visual, physical, medi-

cal, psychologic ·≈– social

º≈®“° OHTS10 ∫àß™’È«à“°“√≈¥ IOP Õ¬à“ßπâÕ¬

20% (·≈–πâÕ¬°«à“ 24 ¡‘≈≈‘‡¡µ√ª√Õ∑) „πºŸâªÉ«¬∑’Ë

¡’ IOP  Ÿß·≈–‰¡à¡’À≈—°∞“π∫àß™’È«à“¡’ glaucomatous

damage  “¡“√∂≈¥§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥ COAG ‰¥â

¡“°°«à“§√÷ËßÀπ÷Ëß„π√–¬–‡«≈“¡“°°«à“ 5 ªï (9.5% „π

observation group ·≈– 4.4% „π medication group)

Õ¬à“ß‰√°Áµ“¡∂÷ß·¡â¬“≈¥§«“¡¥—πµ“¡’ª√– ‘∑∏‘¿“æ

„π°“√ delay À√◊ÕªÑÕß°—π onset ¢Õß COAG „π°≈ÿà¡π’È

º≈°“√«‘®—¬π’È‰¡à‰¥âÀ¡“¬§«“¡«à“ºŸâªÉ«¬∑ÿ°§π∑’Ë¡’

borderline IOP À√◊Õ §«“¡¥—πµ“ Ÿß§«√®–‰¥â√—∫¬“

„π§«“¡‡ªìπ®√‘ßºŸâªÉ«¬ à«π„À≠à∑’Ë¡’§«“¡¥—πµ“ Ÿß‰¡à

‰¥â¡’ progression ™à«ß 5 ªï∑’Ëµ‘¥µ“¡ºŸâªÉ«¬ ¥—ßπ—ÈπºŸâ

‡¢’¬π„π OHTS ®÷ß·π–π”«à“ ç·æ∑¬å§«√æ‘®“√≥“

‡√‘Ë¡°“√√—°…“ºŸâªÉ«¬·µà≈–√“¬∑’Ë¡’¿“«–§«“¡¥—πµ“ Ÿß

„πºŸâ∑’Ë¡’§«“¡‡ ’Ë¬ß¡“°∑’Ë ÿ¥À√◊Õ§«“¡‡ ’Ë¬ß Ÿß∑’Ë®–‡°‘¥

POAGé
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µ“√“ß∑’Ë 3  High Risk Glaucoma Suspect

(Shield, 2005) IOP6 ·≈–®”π«π¢Õß risk

factor Õ“®π”¡“æ‘®“√≥“‡æ◊ËÕµ—¥ ‘π«à“ºŸâªÉ«¬√“¬„¥

§«√‰¥â√—∫°“√√—°…“À√◊Õ‰¡à ¥—ßµ“√“ß¢â“ßµâπ

ªí®®ÿ∫—π S.T.A.R.II „™â key predictive

factors 5 ª√–°“√ ‰¥â·°à

- Õ“¬ÿªí®®ÿ∫—π (30-80 ªï)

- Baseline IOP (20-32 ¡‘≈≈‘‡¡µ√ª√Õ∑) «—¥

®“°§à“‡©≈’Ë¬¢Õß IOP ¢Õß∑—Èß Õßµ“ ®“° 2-4 visits

¿“¬„π™à«ß‡«≈“ 6 ‡¥◊Õπ, ‚¥¬·µà≈– visit „Àâπ”§à“ IOP

∑’ËπâÕ¬∑’Ë ÿ¥®“°°“√«—¥ 3 §√—Èß„πµ“·µà≈–¢â“ß „π visit

‡¥’¬«°—π π”¡“§”π«≥

- Central corneal thickness (475-650

‰¡§√Õπ) ‰¥â®“°§à“‡©≈’Ë¬¢Õß°“√«—¥ 3 §√—Èß®“°µ“

∑—Èß Õß¢â“ß„π visit ‡¥’¬«°—π

- Patterned standard deviation (PSD)

(0.50-3.00 dB) ‰¥â®“°§à“‡©≈’Ë¬¢Õß≈“π “¬µ“∑—Èß Õß

¢â“ß

- Vertical cup/disc (C/D) ratio by contour

(0.00-0.80) ‰¥â®“°§à“‡©≈’Ë¬¢Õß∑—Èß Õß¢â“ß
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Kass (1983) ·π–π”·π«∑“ß°“√√—°…“

‚¥¬æ‘®“√≥“®“° patientûs personality À√◊Õ

medical condition ∑’ËµâÕß°“√°“√¥Ÿ·≈‡ªìπæ‘‡»…‡™àπ

one-eyed patient, unreliable patient, ºŸâªÉ«¬∑’Ë‰¡à

 “¡“√∂∑” reliable VF, ºŸâ∑’Ë‰¡à “¡“√∂µ√«® optic

disc, ºŸâªÉ«¬∑’ËµâÕß°“√®–√—°…“ ·≈–ºŸâªÉ«¬∑’Ë¡’§«“¡

‡ ’Ë¬ßµàÕ retinal vascular occlusion

µ“√“ß∑’Ë 4 Recommendation ®“° consensus panel of glaucoma experts critically reviewed existing

studies and reported risks of progression from ocular hypertension to glaucoma

AAO Preferred Practice Pattern (2002)

·π–π”«à“ ‡¡◊ËÕµ—¥ ‘π„®«à“§«√®–√—°…“À√◊Õ‰¡à §«√∑”

risk-benefit analysis ·≈–§«√™—ËßπÈ”Àπ—°√–À«à“ß

§«“¡‡ªìπ‰ª‰¥â∑’Ë®–‡°‘¥ glaucomatous optic nerve

damage °—∫§«“¡‡ ’Ë¬ß¢Õß°“√√—°…“ °“√µ—¥ ‘π„®

§«√æ‘®“√≥“‡ªìπ√“¬∫ÿ§§≈ ‚¥¬§”π÷ß∂÷ßÕ—µ√“°“√‡°‘¥

glaucomatous optic nerve damage ·≈– visual

impairment ∑’Ë®–‡°‘¥¢÷Èπ, life expectancy ·≈– tole-

rance µàÕ°“√√—°…“
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·ºπ¿Ÿ¡‘∑’Ë 1 Algorithm for the management of patients with primary open-angle glaucoma suspect12
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Approach to treatment

°“√¥Ÿ·≈ºŸâªÉ«¬°≈ÿà¡ GS ‡ªìπ»“ µ√å·≈–»‘≈ªá

´÷Ëß¡’‡æ’¬ß à«ππâÕ¬„πºŸâªÉ«¬°≈ÿà¡π’È∑’Ë®–°≈“¬‡ªìπµâÕÀ‘π

∂â“µ—¥ ‘π„®„Àâ°“√√—°…“ §«√‡≈◊Õ°¬“À¬Õ¥µ“∑’Ë

 “¡“√∂≈¥§«“¡¥—πµ“‰¥â∂÷ß‡ªÑ“À¡“¬∑’Ëµ—Èß‰«â (achieve

target IOP range) ‚¥¬‡°‘¥º≈¢â“ß‡§’¬ßµàÕ ocular À√◊Õ

systemic health ·≈– quality of life πâÕ¬∑’Ë ÿ¥

πÕ°®“°π’È§«√æ‘®“√≥“‡√◊ËÕß§à“„™â®à“¬·≈–§«“¡

 –¥«°„π°“√„™â¬“¢ÕßºŸâªÉ«¬¥â«¬ ºŸâªÉ«¬§«√‰¥â√—∫

§«“¡√Ÿâ‡°’Ë¬«°—∫°√–∫«π°“√¢Õß‚√§ ‡Àµÿº≈ ·≈–

‡ªÑ“À¡“¬¢Õß°“√√—°…“ ‡æ◊ËÕ∑’Ë‰¥â¡’ à«π√à«¡„π°“√

«“ß·ºπ°“√√—°…“

∫∑∫“∑¢Õß°“√√—°…“·∫∫ laser trabecu-

loplasty „π early treatment ¢Õß GS ¬—ß§ß‡ªìπ∑’Ë

∂°‡∂’¬ß°—π „π¡ÿ¡¡Õß¢Õß Shield6 °“√∑” laser

trabeculoplasty Õ“®¡’¢âÕ∫àß™’È·≈–Õ“®¡’ª√–‚¬™πå„π

°“√„™â‡ªìπ°“√√—°…“‡ √‘¡‡æ◊ËÕ™à«¬„π°“√≈¥ IOP

20-25% „π°√≥’∑’Ë‰¡à “¡“√∂ achieve target IOP

¥â«¬¬“ 2 À√◊Õ 3 µ—«

Trabeculectomy À√◊Õ non-penetrating

filtering surgery Õ“®¡’¢âÕ∫àß™’È„π°√≥’∑’ËºŸâªÉ«¬¡’ IOP

 Ÿß¡“° À√◊Õ uncontrolled IOP (corrected for

pachymetry) ∑’Ë·æ∑¬å‡™◊ËÕ«à“‡ªìπ “‡Àµÿ∑’Ë·πàπÕπ∑’Ë

∑”„Àâ‡°‘¥ glaucomatous damage (‡™àπ 40-50

¡‘≈≈‘‡¡µ√ª√Õ∑) ªí®®—¬Õ◊ËπÊ ∑’ËÕ“®¡’§«“¡®”‡ªìπ„π

°“√π”¡“æ‘®“√≥“„π°“√‡≈◊Õ°√Ÿª·∫∫°“√√—°…“∑’Ë¥’

∑’Ë ÿ¥ ”À√—∫ºŸâªÉ«¬ ‰¥â·°à poor compliance, ‰¡à “¡“√∂

tolerate µàÕ¬“ (‡™àπ benzalkonium chloride

sensitivity), quality of life ·≈– longevity ¢ÕßºŸâªÉ«¬

Guidelines for follow-up

„πºŸâªÉ«¬ GS ¡’§«“¡®”‡ªìπ∑’Ë®–µâÕßµ‘¥µ“¡

«à“¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß§«“¡¥—πµ“ ¢—È«ª√– “∑µ“

·≈–≈“π “¬µ“

§«“¡∂’Ë¢Õß°“√µ‘¥µ“¡°“√√—°…“¢÷ÈπÕ¬Ÿà°—∫

À≈“¬ªí®®—¬‡™àπ ºŸâªÉ«¬°”≈—ß‰¥â√—∫¬“Õ¬ŸàÀ√◊Õ‰¡à IOP

∂÷ß target À√◊Õ‰¡à ·≈–®”π«π¢Õßªí®®—¬‡ ’Ë¬ß (risk

factor) ¡’§«“¡‡™◊ËÕ«à“§«√µ‘¥µ“¡ºŸâªÉ«¬∑ÿ° 6 ∂÷ß 12

‡¥◊Õπ ·≈–∂’Ë°«à“π—Èπ„π°√≥’§«“¡‡ ’Ë¬ß Ÿß (high risk)

‚¥¬‡©æ“–„π√“¬∑’Ë√—∫°“√√—°…“·≈â« IOP ¬—ß‰¡à∂÷ß

target

‰¡à¡’°Æ‡°≥±åµ“¬µ—«„π°“√π—¥µ‘¥µ“¡°“√

√—°…“ (follow-up) American Academy of Ophthal-

mology (AAO) ‰¥âæ—≤π“ guideline ¥—ß· ¥ß„πµ“√“ß

∑’Ë 5

µ“√“ß∑’Ë 5  AAO Recommended Guidelines for Follow-up of a Glaucoma suspect
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„π°“√µ√«®µ“¡π—¥·µà≈–§√—Èß §«√ª√–‡¡‘π

§«“¡¥—πµ“√à«¡°—∫°“√ —ß‡°µ¥Ÿ°“√‡ª≈’Ë¬π·ª≈ß¢Õß

¢—È«ª√– “∑µ“ (optic nerve head) ·≈–§«√µ√«®

≈“π “¬µ“∑ÿ° 6-18 ‡¥◊Õπ

§«√µ√«®¡ÿ¡µ“ (gonioscopy) È́”‡¡◊ËÕ ß —¬

«à“¡’¡ÿ¡ªî¥ (angle closure) À√◊Õ¡ÿ¡∑’Ëº‘¥ª°µ‘®“°

 “‡ÀµÿÕ◊Ëπ ·≈–„πºŸâªÉ«¬‰¥â√—∫¬“À¥¡à“πµ“ (miotic

agent) ‡æ√“– “¡“√∂™—°π”„Àâ‡°‘¥ pupillary block ·≈–

‡°‘¥ PAS ‰¥â

 “√– ”§—≠¢Õß Ocular Hypertension Treat-

ment Study

Objective: ‡æ◊ËÕª√–‡¡‘π safety ·≈– effi-

cacy ¢Õß°“√„Àâ¬“À¬Õ¥µ“≈¥§«“¡¥—πµ“ „π°“√

ªÑÕß°—π À√◊Õ¬◊¥√–¬–‡«≈“°“√‡°‘¥‚√§®“°°“√ Ÿ≠

‡ ’¬≈“π “¬µ“ (VF loss) ·≈–/À√◊Õ ¢—È«ª√– “∑µ“

∂Ÿ°∑”≈“¬ (optic nerve damage) „πºŸâ∑’Ë¡’¿“«– ocular

hypertension

Participants: ºŸâªÉ«¬∑’Ë¡’ ocular hyperten-

sion ®”π«π 1,637 §π

Study design: multicenter randomized

controlled clinical trial comparing observation with

medical therapy for ocular hypertension

º≈°“√»÷°…“ (2002) : °“√„™â¬“À¬Õ¥µ“

≈¥§«“¡¥—πµ“ (topical ocular hypotensive medi-

cation) ¡’ª√– ‘∑∏‘º≈„π°“√¬◊¥√–¬–‡«≈“°“√‡°‘¥

‚√§¢Õß‚√§µâÕÀ‘π¡ÿ¡‡ªî¥ (POAG) ‚¥¬„π°≈ÿà¡∑’Ë‰¥â

√—∫°“√√—°…“‚¥¬°“√≈¥§«“¡¥—πµ“ 22.5% æ∫«à“

‡°‘¥¿“«– POAG ‡æ’¬ß 4.4% ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¡à

‰¥â√—∫°“√√—°…“∑’Ë‡«≈“ 60 ‡¥◊Õπ ‚¥¬∑—Ë«‰ªºŸâªÉ«¬

∑πµàÕ¬“À¬Õ¥µ“‰¥â¥’

°“√‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥‚√§µâÕÀ‘π¡ÿ¡

‡ªî¥ (POAG) ‡°‘¥√à«¡°—∫Õ“¬ÿ∑’Ë‡æ‘Ë¡¢÷Èπ, vertical ·≈–

horizontal cup-disc ratio, patterned standard

deviation ¢Õß°“√µ√«®≈“π “¬µ“ ·≈– baseline IOP

‚¥¬æ∫«à“§«“¡Àπ“°√–®°µ“ (central corneal thick-

ness) ‡ªìπªí®®—¬ ”§—≠ (powerful predictor) „π°“√

‡°‘¥ POAG

ºŸâ∑’Ë¡’¿“«– OHT æ∫«à“¡’§«“¡Àπ“¢Õß

°√–®°µ“ (CCT) Àπ“°«à“ª√–™“°√∑—Ë«‰ª ºŸâ‡¢â“√à«¡

°“√»÷°…“∑’Ë¡’º‘«¥” ®–æ∫«à“¡’§«“¡Àπ“¢Õß

°√–®°µ“∫“ß°«à“ºŸâ∑’Ë¡’º‘«¢“« ´÷ËßÕ“®¡’º≈µàÕ§«“¡

·¡àπ¬”¢Õß°“√«—¥§«“¡¥—πµ“·∫∫ applanation

tonometry ∑—Èß„π·ßà¢Õß°“√«‘π‘®©—¬ °“√µ√«®§—¥°√Õß

(screening) ·≈–°“√µ‘¥µ“¡°“√√—°…“ºŸâªÉ«¬µâÕÀ‘π·≈–

ocular hypertension

º≈°“√»÷°…“ (2007) : æ∫«à“∑—Èß„π obser-

vation group ¢Õß OHTS ·≈– placebo group ¢Õß

European Glaucoma Prevention Study (EGPS) ¡’

ªí®®—¬∑”π“¬ (predictors) „π°“√‡°‘¥ POAG ‡À¡◊Õπ

°—π √«¡∑—ÈßÕ“¬ÿ, §«“¡¥—πµ“, §«“¡Àπ“°√–®°µ“,

cup-disc ratio ·≈– Humphrey visual field PSD

 “√– ”§—≠¢Õß European Glaucoma Preven-

tion Study (EGPS)
13

Objective: ‡æ◊ËÕª√–‡¡‘πª√– ‘∑∏‘¿“æ

(efficacy) ¢Õß°“√≈¥§«“¡¥—πµ“‚¥¬¬“ Dorzolamide

„π°“√ªÑÕß°—π À√◊Õ¬◊¥√–¬–‡«≈“°“√‡°‘¥‚√§ POAG

„πºŸâªÉ«¬ ocular hypertension

Study design: randomized, double-

masked, controlled clinical trial

Method: ºŸâªÉ«¬ 1,081 §π ∂Ÿ° ÿà¡‡æ◊ËÕ√—°…“

¥â«¬¬“ Dorzolamide À√◊Õ placebo (vehicle of

Dorzolamide) ºŸâªÉ«¬∑’Ë‡¢â“‡°≥±å°“√»÷°…“§◊Õ ¡’

§«“¡¥—πµ“ 22-29 ¡‘≈≈‘‡¡µ√ª√Õ∑ ¡’≈“π “¬µ“

·≈–¢—È«ª√– “∑µ“∑’Ëª°µ‘‚¥¬°“√µ√«® 2 §√—Èß



88 ∑‘æ¬å ÿ¡“≈¬å ‡¡’È¬π°≈“ß, ¡—≠™‘¡“ ¡–°√«—≤π–

º≈°“√»÷°…“: §«“¡¥—πµ“‡©≈’Ë¬„π°≈ÿà¡∑’Ë‰¥â

Dorzolamide ≈¥≈ß 15% ∑’Ë 6 ‡¥◊Õπ ·≈– 22% À≈—ß

5 ªï  à«π„π°≈ÿà¡∑’Ë‰¥â√—∫ placebo §«“¡¥—πµ“‡©≈’Ë¬

≈¥≈ß 9% ∑’Ë 6 ‡¥◊Õπ ·≈– 19% À≈—ß 5 ªï °≈ÿà¡∑’Ë‰¥â

¬“√—°…“¡’ cumulative probability of converting to

end point ‡ªìπ 13.4% ·≈– 14.1% „π°≈ÿà¡ placebo

 à«π cumulative probability to developing efficacy

or safety endpoint ¡’§à“‡∑à“°—∫13.7% „π dorzolamide

group ·≈– 16.4% „π placebo group µ“¡≈”¥—∫ Õ—µ√“

°“√‡°‘¥ glaucoma ‰¡à·µ°µà“ß°—π„π·µà≈–°≈ÿà¡

 √ÿª : Dorzolamide  “¡“√∂≈¥§«“¡¥—π

µ“‰¥â∂÷ß 15%-22% µ≈Õ¥√–¬–‡«≈“ 5 ªï∑’Ë∑”°“√

»÷°…“ Õ¬à“ß‰√°Áµ“¡ ®“°°“√»÷°…“‰¡àæ∫§«“¡

·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘√–À«à“ß°≈ÿà¡∑’Ë‰¥â

√—∫¬“·≈–°≈ÿà¡∑’Ë‰¥â√—∫ placebo „πÕ—µ√“°“√‡°‘¥ POAG
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