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Update of Glioma Treatment

Õ.πæ.‰Õ¬«ÿ≤‘ ‰∑¬æ‘ ÿ∑∏‘°ÿ≈

»Ÿπ¬å§«“¡‡ªìπ‡≈‘»∑“ß°“√·æ∑¬å‚√§¡–‡√Áß§√∫«ß®√

Àπà«¬ª√– “∑«‘∑¬“ ΩÉ“¬Õ“¬ÿ√»“ μ√å

‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å

‡π◊ÈÕßÕ°„π ¡Õß™π‘¥ glioma ‡ªìπ°≈ÿà¡‚√§¢Õß‡π◊ÈÕ

ßÕ°∑’Ë‡°‘¥·≈–‚μ¢÷ÈπÕ¬Ÿà¿“¬„π ¡Õß ¡—°‰¡à·æ√à°√–®“¬

ÕÕ°‰ª¬—ß à«πÕ◊Ëπ¢Õß√à“ß°“¬ °≈ÿà¡‡π◊ÈÕßÕ° ¡Õß glioma

ª√–°Õ∫¥â«¬‡π◊ÈÕßÕ°À≈“¬™π‘¥ ·μà‡¥‘¡°“√·¬°™π‘¥¢÷Èπ

Õ¬Ÿà°—∫≈—°…≥–∑“ßæ¬“∏‘¢Õß‡´≈≈å‡ªìπÀ≈—° Õ¬à“ß‰√°Áμ“¡

„π™à«ß√–¬–‡«≈“ 20 ªï∑’Ëºà“π¡“ ¡’°“√§âπæ∫„À¡àÊ‡°‘¥

¢÷ÈπÀ≈“¬Õ¬à“ß∑”„Àâ‡°‘¥§«“¡‡¢â“„®∑’Ë≈÷°´÷Èß¡“°¢÷Èπ‡°’Ë¬«

°—∫°≈‰°°“√‡°‘¥‚√§ ≈—°…≥–∑“ßæ—π∏ÿ°√√¡¢Õß‡´≈≈å

μ—«∫àß™’È∑“ß™’«¿“æ (biomarker) °“√æ¬“°√≥å‚√§ ·≈–

°“√√—°…“ ‚¥¬æ∫«à“°“√¥”‡π‘π‚√§π—Èπ πÕ°®“°®–¡’

§«“¡ —¡æ—π∏å°—∫Õ“¬ÿ ·≈–≈—°…≥–∑“ßæ¬“∏‘¢Õß‡´≈≈å∑’Ë

‡ÀÁπ‰¥â®“°°≈âÕß®ÿ≈∑√√»πå·≈â« ¬—ß¢÷ÈπÕ¬Ÿà°—∫≈—°…≥–∑“ß

æ—π∏ÿ°√√¡¢Õß‡´≈≈åÕ’°¥â«¬ „π The 2016 World Health

Organization Classification of Tumors of the Central

Nervous System ®÷ß‰¥âº ¡º “π§«“¡√Ÿâ‡°’Ë¬«°—∫≈—°…≥–

∑“ßæ—π∏ÿ°√√¡¢Õß‡´≈≈å πÕ°‡Àπ◊Õ‰ª®“°≈—°…≥–∑“ß

æ¬“∏‘ ‡æ◊ËÕ™à«¬„Àâ°“√®”·π°™π‘¥∑”‰¥âÕ¬à“ß∂Ÿ°μâÕß ·≈–

¡’ª√–‚¬™πåμàÕ°“√¥Ÿ·≈ºŸâªÉ«¬∑“ß§≈‘π‘°¡“°¢÷Èπ1 ‚¥¬°“√

‡ª≈’Ë¬π·ª≈ß∑’Ë ”§—≠∑’Ë·μ°μà“ß®“° classification ©∫—∫

‡¥‘¡§◊Õ°“√·¬°‡Õ“°≈ÿà¡ astrocytic tumor ∑’Ë¡’¢Õ∫‡¢μ

™—¥‡®π  à«π¡“°‡ªìπ‡π◊ÈÕßÕ° WHO grade I ·≈–¡—°¡’°“√

æ¬“°√≥å‚√§∑’ Ë¥’ÕÕ°®“° infiltrative astrocytoma

‡π◊ËÕß®“°¡’æ¬“∏‘°”‡π‘¥·≈–°“√¥”‡π‘π‚√§∑’Ëμà“ß°—π  ‘Ëß

 ”§—≠Õ’°ª√–°“√ §◊Õ°“√√«¡‡Õ“‡π◊ÈÕßÕ°™π‘¥ oligoden-

droglioma ‡¢â“°—∫ infiltrative astrocytoma ‡ªìπ°≈ÿà¡

„À≠à∑’Ë‡√’¬°«à“ diffuse glioma ‡π◊ËÕß®“°¡’æ¬“∏‘°”‡π‘¥

 à«πÀπ÷Ëß‡°’Ë¬«¢âÕß°—∫°“√°≈“¬æ—π∏å¢Õß¬’π Isocitrate de-

hydrogenase (IDH) √à«¡°—π·≈–¡’°“√¥”‡π‘π‚√§

§≈â“¬°—π¡“°°«à“1 „π∫∑§«“¡π’È®–°≈à“«∂÷ß≈—°…≥–∑“ß

æ—π∏ÿ°√√¡¢Õß‡´≈≈å ·≈–°“√√—°…“‚√§„π°≈ÿà¡ diffuse

glioma ‡∑à“π—Èπ

°“√«‘π‘®©—¬¥â«¬≈—°…≥–∑“ßæ¬“∏‘√à«¡°—∫ Molecular

biomarker

·¡â«à“®–¡’°“√º ¡º “π§«“¡√Ÿâ‡°’Ë¬«°—∫≈—°…≥–∑“ß

æ—π∏ÿ°√√¡¢Õß‡´≈≈å‡¢â“‡ªìπ à«π ”§—≠„π 2016 WHO

Classification ·μà„πªí®®ÿ∫—π¬—ß¡’§«“¡®”‡ªìπ®–μâÕß„™â

≈—°…≥–∑“ßæ¬“∏‘‡ªìπÀ≈—°„π°“√«‘π‘®©—¬Õ¬Ÿà °“√®”·π°

§«“¡√ÿπ·√ß‡ªìπ WHO grade ¬—ßμâÕß„™â≈—°…≥– §«“¡

Àπ“·πàπ¢Õß‡´≈≈å‡π◊ÈÕßÕ° °“√μ√«®æ∫ endothelial pro-

liferation ·≈– necrosis ¿“¬„π‡π◊ÈÕßÕ°  à«π°“√μ√«®

molecular biomarker π—Èπ ¡’ª√–‚¬™πå¡“°„π°“√·¬°

°≈ÿà¡‡π◊ÈÕßÕ°∑’Ë¡’®ÿ¥°”‡π‘¥¡“°®“° IDH mutation ·≈–

°“√¬◊π¬—π«à“¡’ 1p19q codeletion ´÷Ëß‡ªìπ molecular

marker ∑’Ë ”§—≠¢Õß oligodendroglioma

‡∑§π‘§„π°“√μ√«® molecular biomarkers π—Èπ¡’

À≈“¬·∫∫ ‚¥¬∑—Ë«‰ª °“√μ√«®¥â«¬ immunohistochemical

staining «à“¡’°“√· ¥ß (expression) À√◊Õ°“√¢“¥À“¬‰ª
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(loss) ¢Õß biomarker ∑’ËμâÕß°“√»÷°…“π—Èπ ¡’§«“¡

 –¥«°·≈–ª√–À¬—¥ ‡¡◊ËÕ‡∑’¬∫°—∫«‘∏’°“√Õ◊Ëπ ‡™àπ DNA

sequencing, array comparative genomic hybridisation

(aCGH) À√◊Õ fluorescent in situ hybridisation (FISH)

‡ªìπμâπ Õ¬à“ß‰√°Áμ“¡°“√μ√«®¥â«¬ immunohistochemi-

cal staining π—Èπ¡’¢âÕ®”°—¥À≈“¬ª√–°“√ √«¡∑—Èß biomarker

∫“ßÕ¬à“ßπ—Èπ‰¡à “¡“√∂μ√«®¬◊π¬—π¥â«¬«‘∏’ immunohis-

tochemical staining‰¥â ‡™àπ °“√μ√«®À“ 1p19q

codeletion ‡ªìπμâπ

°“√μ√«® molecular biomarkers ∑’Ë™à«¬„π°“√

«‘π‘®©—¬·≈–«“ß·ºπ°“√√—°…“‚√§ diffuse glioma π—Èπ ¡’

Õ¬Ÿà 4 °≈ÿà¡„À≠à2 §◊Õ

1. °“√μ√«®‡æ◊ËÕ¬◊π¬—π IDH mutation

°“√μ√«®‡∫◊ÈÕßμâπ¡—°μ√«®‚¥¬°“√¬âÕ¡ immunohis-

tochemical staining ´÷Ëß®– “¡“√∂∑’Ë®–μ√«®§—¥°√Õß

‡π◊ÈÕßÕ°∑’Ë¡’ mutant protein IDH1 R132H ́ ÷Ëß‡ªìπ muta-

tion ∑’Ëæ∫‰¥â∫àÕ¬∑’Ë ÿ¥ À“°º≈μ√«®‡ªìπ∫«°  “¡“√∂

„Àâ°“√«‘π‘®©—¬‰¥â«à“‡ªìπ IDH mutant tumor À“°º≈μ√«®

immunohistochemical staining ‡ªìπ≈∫„πºŸâªÉ«¬ glioblas-

toma ·≈–¡’Õ“¬ÿ¡“°°«à“ 55 ªï ´÷Ëß¡’‚Õ°“ ∑’Ë®–‡ªìπ IDH

mutant πâÕ¬ Õ“®‰¡àμâÕß∑”°“√μ√«®‡æ‘Ë¡‡μ‘¡ ·μàÀ“°º≈

μ√«®‡ªìπ≈∫„πºŸâªÉ«¬ diffuse astrocytoma À√◊ÕºŸâªÉ«¬ glio-

blastoma ∑’Ë¡’Õ“¬ÿπâÕ¬ ´÷Ëß¬—ß¡’‚Õ°“ ∑’Ë®–‡ªìπ IDH mu-

tant ®“° IDH1 mutation Õ◊Ëπ∑’Ëμ”·Àπàß‡¥’¬«°—πÀ√◊Õ IDH2

mutation ∑’Ëμ”·Àπàß codon 172 ‰¥â∫àÕ¬ ®÷ß®”‡ªìπ∑’Ë®–

μâÕß‰¥â√—∫°“√μ√«®‡æ‘Ë¡‡μ‘¡¥â«¬«‘∏’ DNA sequencing

 ”À√—∫μ√«®À“ IDH1 codon 132 ·≈– IDH2 codon 172

gene mutation ‡æ◊ËÕ¬◊π¬—πμàÕ‰ª

2. °“√μ√«®‡æ◊ËÕ·¬°«à“‡ªìπ astrocytoma À√◊Õoli-

godendroglioma (1p19q codeletion ‡ªìπ marker À≈—°)

À“°æ∫«à“‡π◊ÈÕßÕ°‡ªìπ IDH mutant °“√μ√«®∂—¥‰ª

§◊Õ°“√æ¬“¬“¡·¬°«à“‡ªìπ astrocytoma À√◊Õ oligoden-

droglioma ‚¥¬ 1p19q codeletion ‡ªìπ°“√μ√«®∑’Ë

 ”§—≠∑’Ë ÿ¥ ‡π◊ÈÕßÕ°∑’Ë¡’ 1p19q codeletion ®–∂Ÿ°«‘π‘®©—¬

‡ªìπ oligodendroglioma ·≈–‡π◊ÈÕßÕ°∑’Ë‡ªìπ 1p19q in-

tact (non codeletion) ®–∂Ÿ°«‘π‘®©—¬‡ªìπ astrocytoma

·μà‡π◊ËÕß®“°°“√μ√«®π—Èπ¡’§«“¡¬ÿàß¬“°·≈–¡’√“§“·æß

°“√μ√«® biomarker Õ◊ËπÊ¥â«¬«‘∏’ immunohistochemical

staining Õ“®™à«¬·¬°‚√§„π‡∫◊ÈÕßμâπ‰¥â À“°°“√¬âÕ¡ im-

munohistochemical staining ‰¡àæ∫ ATRX expression

„π‡π◊ÈÕßÕ° ∫àß«à“‡π◊ÈÕßÕ°π’È¡’ ATRX mutation ´÷Ëßæ∫„π

astrocytoma ‡∑à“π—Èπ ·≈–¡—°æ∫√à«¡°—∫ TP53 mutation

 “¡“√∂„Àâ°“√«‘π‘®©—¬‡ªìπ astrocytoma ‰¥â‚¥¬‰¡à

®”‡ªìπμâÕß∑”°“√μ√«®À“ 1p19q codeletion μàÕ ·μà

À“°°“√μ√«®‡∫◊ÈÕßμâπ‚¥¬°“√¬âÕ¡ immunohistochemi-

cal staining ¬—ß¡’ ATRX expression Õ¬Ÿà ¡’§«“¡®”‡ªìπ®”

μâÕßμ√«® 1p19q codeletion μàÕ‡æ◊ËÕ¬◊π¬—π3 À“°æ∫«à“

1p19q intact ®÷ß “¡“√∂„Àâ°“√«‘π‘®©—¬‡ªìπ astrocytoma

‰¥â  à«π‡π◊ÈÕßÕ°∑’Ë¡’ 1p19q codeletion ®–æ∫√à«¡°—∫ TERT

mutation ‰¥â∫àÕ¬ °“√μ√«® immunohistochemical stain-

ing  ”À√—∫ TERT mutation ®÷ß¡’ª√–‚¬™πå ·≈–Õ“®™à«¬

·¬°‚√§„π‡∫◊ÈÕßμâπ‰¥â4

3. °“√μ√«® histone H3-K27M mutation ‡æ◊ËÕ·¬°

«à“‡ªìπ diffuse midline glioma, H3-K27M mutant

‚√§„π°≈ÿà¡ diffuse midline glioma π’È ¡—°æ∫„π

∫√‘‡«≥ midline ¢Õß√–∫∫ª√– “∑ à«π°≈“ß ‡™àπ thala-

mus, brainstem, spinal cord ‡ªìπμâπ ¡’°“√æ¬“°√≥å

‚√§∑’Ë‰¡à¥’ ‚¥¬‰¡à¢÷Èπ°—∫≈—°…≥–∑—Ë«‰ª∑“ßæ¬“∏‘ ‚√§„π

°≈ÿà¡π’È∑—ÈßÀ¡¥®—¥«à“Õ¬Ÿà„π WHO gradeIV μ—«Õ¬à“ßÀπ÷Ëß

¢Õß‚√§„π°≈ÿà¡π’È§◊Õ diffuse intrinsicpontine glioma

(DIPG) ∑’Ë¡—°æ∫„π‡¥Á°

4. °“√μ√«® MGMT promoter methylation ‡æ◊ËÕ™à«¬

„π°“√«“ß·ºπ°“√√—°…“5

°“√μ√«® MGMT status ¥â«¬«‘∏’¬âÕ¡ immunohis-

tochemical ‡æ◊ËÕ¥Ÿ expression π—Èπ ‰¡à‡ªìπª√–‚¬™πå¡“°π—°

‡π◊ËÕß®“°æ∫«à“‰¡à¡’§«“¡ —¡æ—π∏å°—∫°“√æ¬“°√≥å‚√§

·≈–°“√μÕ∫ πÕßμàÕ°“√√—°…“ ‡ªìπ∑’ Ë¬Õ¡√—∫°—π„π

ªí®®ÿ∫—π«à“§«√„™â°“√μ√«®∑“ß molecular genetic ‡™àπ

methylation-specific PCR À√◊Õ pyrosequencing

‡ªìπ°“√μ√«®¡“μ√∞“π À“°æ∫«à“¡’ MGMT promoter
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methylation ‚¥¬‡©æ“–„πºŸâªÉ«¬ glioblastoma, IDH wild-

type ®–‡ªìπ predictive marker ¢Õß°“√μÕ∫ πÕßμàÕ¬“

‡§¡’∫”∫—¥ temozolomide

°“√®”·π°™π‘¥¢Õß‡π◊ÈÕßÕ°‡∫◊ÈÕßμâπ μ“¡ The 2016

World Health Organization Classification of Tumors of

the Central Nervous System

°“√√—°…“

¢âÕ¡Ÿ≈‡°’Ë¬«°—∫°“√√—°…“ diffuse glioma  à«π„À≠à¬—ß

¡“®“°°“√»÷°…“„π°≈ÿ à¡ª√–™“°√∑’ Ë∂Ÿ°§—¥‡≈◊Õ°¥â«¬

≈—°…≥–∑“ßæ¬“∏‘μ“¡ classification ©∫—∫‡¥‘¡  à«π

¢âÕ¡Ÿ≈∑’Ë π—∫ πÿπ°“√√—°…“μ“¡ molecular biomarker

¡—°‰¥â¡“®“° molecular subgroup „π°≈ÿà¡ª√–™“°√∑’Ë

»÷°…“ Õ¬à“ß‰√°Áμ“¡„πªí®®ÿ∫—π‰¥â¡’°“√»÷°…“¢π“¥„À≠à

‚¥¬„™â molecular biomarker ‡ªìπ‡°≥±å„π°“√§—¥‡≈◊Õ°

°≈ÿà¡ª√–™“°√∑’Ë»÷°…“·≈â« ‡™àπ °“√»÷°…“ CATNON „π

1p19q non-codeleted anaplastic astrocytoma ·≈–

°“√»÷°…“ CODEL „π 1p19q codeleted anaplastic oli-

godendroglioma ‡ªìπμâπ°“√»÷°…“∑¥≈Õß„πÕπ“§μ

¡’·π«‚πâ¡∑’Ë°“√§—¥‡≈◊Õ°°≈ÿà¡ª√–™“°√®–¢÷ÈπÕ¬Ÿà°—∫ mo-

lecular biomarker ¡“°¢÷Èπ

1. Low grade glioma

°“√ºà“μ—¥π—Èπ¡’ª√–‚¬™πå∑—Èß„π·ßà°“√«‘π‘®©—¬·≈–°“√

√—°…“ Õ¬à“ß‰√°Áμ“¡ ¬—ß‰¡à¡’¢âÕ¡Ÿ≈®“°°“√∑¥≈Õß·∫∫

·ºπ¿Ÿ¡‘∑’Ë 1  ¥—¥·ª≈ß®“°‡Õ° “√Õâ“ßÕ‘ß1
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 ÿà¡·≈–¡’°≈ÿà¡§«∫§ÿ¡‡æ◊ËÕ¬◊π¬—πª√–‚¬™πå¢Õß°“√ºà“μ—¥

maximum resection À“°°“√ºà“μ—¥π—Èπ¡’§«“¡ª≈Õ¥¿—¬

„π∑“ßªØ∫—μ‘π‘¬¡∑’Ë®–∑”°“√ºà“μ—¥ maximum resection

μ—Èß·μà·√°¡“°°«à“∑’Ë®–‡ΩÑ“√–«—ß‡À¡◊Õπ„π ¡—¬°àÕπ „π

°“√»÷°…“Àπ÷Ëß‚¥¬ Jakola ·≈–§≥– ‰¥â∑”°“√»÷°…“

¬âÕπÀ≈—ß‚¥¬‡°Á∫¢âÕ¡Ÿ≈®“°‚√ßæ¬“∫“≈ 2 ·Ààß∑’ Ë¡’

·π«∑“ßªØ‘∫—μ‘ ”À√—∫°“√ºà“μ—¥„π low grade glioma

μà“ß°—π æ∫«à“·π«∑“ßªØ‘∫—μ‘∑’Ë„Àâ°“√ºà“μ—¥ resection

μ—Èß·μà„π√–¬–·√°®– —¡æ—π∏å°—∫Õ—μ√“°“√√Õ¥™’«‘μ∑’Ë¥’

°«à“°“√ºà“μ—¥‡æ’¬ß biopsy ·≈–‡ΩÑ“√–«—ß6 „πÕ’°°“√»÷°…“

Àπ÷Ëß‚¥¬ Roelz ·≈–§≥– ‰¥â¬◊π¬—π∂÷ßª√–‚¬™πå¢Õß°“√

ºà“μ—¥ resection μ—Èß·μà„π√–¬–·√°‡™àπ‡¥’¬«°—π ·≈–¬—ß

æ∫«à“°“√ºà“μ—¥ resection μ—Èß·μà„π√–¬–·√°®– —¡æ—π∏å

°—∫Õ—μ√“°“√√Õ¥™’«‘μ∑’Ë¥’°«à“°ÁμàÕ‡¡◊ËÕ¡’ª√‘¡“μ√¢Õß‡π◊ÈÕ

ßÕ°∑’Ë‡À≈◊ÕÀ≈—ß°“√ºà“μ—¥ (residual tumor volume)

‡À≈◊ÕÕ¬ŸàπâÕ¬°«à“ 15 ¡‘≈≈‘≈‘μ√7

¢âÕ¡Ÿ≈‡°’Ë¬«°—∫°“√√—°…“À≈—ß°“√ºà“μ—¥ ¡“®“°°“√

»÷°…“¢π“¥„À≠à§◊Õ RTOG 98028 ́ ÷Ëß∑”°“√»÷°…“„π°≈ÿà¡

ª√–™“°√ high-risk low grade glioma 251 §π (high

risk À¡“¬∂÷ßºŸâªÉ«¬¡’Õ“¬ÿ¡“°°«à“À√◊Õ‡∑à“°—∫ 40 ªï À√◊Õ

¡’Õ“¬ÿπâÕ¬°«à“ 40 ªï·≈–‰¥â√—∫°“√ºà“μ—¥∑’ËπâÕ¬°«à“ gross

total resection) ‚¥¬æ∫«à“°≈ÿà¡∑’Ë‰¥â√—∫¬“‡§¡’∫”∫—¥

procarbazine, CCNU ·≈– vincristine (PCV) ¿“¬„π 8

 —ª¥“ÀåÀ≈—ß°“√©“¬√—ß ’‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¥â√—∫‡æ’¬ß

°“√©“¬√—ß ’Õ¬à“ß‡¥’¬«π—Èπ æ∫«à“§à“¡—∏¬∞“π¢ÕßÕ—μ√“

°“√Õ¬Ÿà√Õ¥‚¥¬‚√§ ß∫ (progression free survival)

‡∑à“°—∫ 10.4 ªï·≈– 4 ªï μ“¡≈”¥—∫ ·≈–§à“¡—∏¬∞“π¢Õß

Õ—μ√“°“√√Õ¥™’«‘μ (overall survival) ‡∑à“°—∫ 13.3 ªï ·≈–

7.8 ªï μ“¡≈”¥—∫ πÕ°®“°π’È¬—ßæ∫«à“°“√„Àâ‡§¡’∫”∫—¥ PCV

√à«¡¥â«¬®–‰¥âª√–‚¬™πå¡“°∑’Ë ÿ¥„π subgroup ∑’Ë‡ªìπ oli-

godendroglioma ·≈–°≈ÿ à¡∑’ Ë¡’ IDH mutation  à«π

ª√–‚¬™πå¢Õß PCV  ”À√—∫°≈ÿà¡∑’Ë¡’ IDH wild-type π—Èπ‰¡à

 “¡“√∂ √ÿª‰¥â‡π◊ËÕß®“°¡’®”π«π event ∑’Ë‡°‘¥¢÷ÈππâÕ¬

‡°‘π‰ª

°“√√—°…“‚¥¬„™â¬“‡§¡’∫”∫—¥‡æ’¬ßÕ¬à“ß‡¥’¬«‚¥¬¬—ß

‰¡à„Àâ°“√©“¬√—ß ’μ—Èß·μà„π√–¬–·√° ‡ªìπ§«“¡æ¬“¬“¡∑’Ë

®–≈¥‚Õ°“ ‡°‘¥º≈¢â“ß‡§’¬ß„π√–¬–¬“«¢Õß°“√©“¬√—ß ’

‡π◊ËÕß®“°ºŸâªÉ«¬„π°≈ÿà¡ low grade glioma ¡’√–¬–‡«≈“

√Õ¥™’«‘μ§àÕπ¢â“ß¬“«π“π ®÷ß¡’¢âÕ°—ß«≈„π·ßàº≈¢â“ß‡§’¬ß

„π√–¬–¬“«‰¥â¡“° ¢âÕ¡Ÿ≈®“°°“√»÷°…“Õ’°™‘ÈπÀπ÷Ëß§◊Õ

EORTC 220339 æ∫«à“°“√√—°…“À≈—ß°“√ºà“μ—¥‚¥¬°“√

„Àâ°“√©“¬√—ß ’‡æ’¬ßÕ¬à“ß‡¥’¬«À√◊Õ‡§¡’∫”∫—¥ temozo-

lomide ‡æ’¬ßÕ¬à“ß‡¥’¬«„Àâº≈°“√√—°…“‰¡à·μ°μà“ß°—π

‚¥¬æ∫«à“§à“¡—∏¬∞“π¢ÕßÕ—μ√“°“√Õ¬Ÿà√Õ¥‚¥¬‚√§ ß∫

(progression free survival) ‡∑à“°—∫ 46 ‡¥◊Õπ·≈– 39

‡¥◊Õπμ“¡≈”¥—∫  à«π§à“¡—∏¬∞“π¢ÕßÕ—μ√“°“√√Õ¥™’«‘μ

¬—ßμâÕßμ‘¥μ“¡ºŸâªÉ«¬„π°“√»÷°…“π’ÈμàÕ‰ª ∂÷ß·¡â«à“¢âÕ¡Ÿ≈

®–‰¡à “¡“√∂μÕ∫§”∂“¡‰¥â™—¥‡®π ‡π◊ËÕß®“°∑—Èß Õß°“√

»÷°…“π—Èπ »÷°…“º≈¢Õß‡§¡’∫”∫—¥§π≈–™π‘¥°—π ·≈–¬—ß

‰¡à¡’¢âÕ¡Ÿ≈§à“¡—∏¬∞“π¢ÕßÕ—μ√“°“√√Õ¥™’«‘μ®“°°“√»÷°…“

EORTC 22033 ·μà®“°¢âÕ¡Ÿ≈∑’Ë¡’¥Ÿ®–‰¡à π—∫ πÿπ°“√„Àâ

‡§¡’∫”∫—¥‡æ’¬ßÕ¬à“ß‡¥’¬«‡π◊ËÕß®“°§«“¡‡ ’Ë¬ß∑’Ë®–∑”„Àâ

¡’√–¬–‡«≈“√Õ¥™’«‘μ∑’Ë —Èπ≈ß10, 11

∂÷ß·¡â«à“ RTOG 9802 ®–‰¡à¡’¢âÕ¡Ÿ≈‡°’Ë¬«°—∫ª√–‚¬™πå

¢Õß‡§¡’∫”∫—¥ PCV „π°≈ÿà¡∑’Ë¡’ IDH wild-type ·μà¢âÕ¡Ÿ≈

®“°°“√»÷°…“Õ◊Ëπ §◊Õ RTOG 9402 ´÷Ëß∑”°“√»÷°…“∂÷ß

ª√–‚¬™πå¢Õß¬“‡§¡’∫”∫—¥ PCV „π anaplastic oligoden-

droglial tumors æ∫«à“ IDH status ‡ªìπ predictive marker

 ”§—≠∑’Ë∫àß∂÷ßª√–‚¬™πå®“°¬“‡§¡’∫”∫—¥ PCV ‚¥¬°≈ÿà¡∑’Ë

¡’ IDH wild-type ®–‰¡à‰¥âª√–‚¬™πå12 ®÷ß¡’·π«‚πâ¡∑’Ë®–

„Àâ°“√√—°…“ºŸâªÉ«¬°≈ÿà¡∑’Ë¡’ IDH wild-type μ“¡·∫∫ glio-

blastoma ´÷Ëß‡ªìπ‡π◊ÈÕßÕ°∑’Ë¡’ IDH wild-type ‰¥â∫àÕ¬ °“√

μ√«® MGMT promoter methylation °ÁÕ“®¡’ª√–‚¬™πå„π

°“√‡ªìπ predictive marker  ”À√—∫°“√μÕ∫ πÕßμàÕ

°“√√—°…“¥â«¬‡§¡’∫”∫—¥‡™àπ‡¥’¬«°—π3

2. Anaplastic oligodendroglioma

°“√√—°…“¡“μ√∞“π„πªí®®ÿ∫—πª√–°Õ∫¥â«¬°“√„Àâ¬“

‡§¡’∫”∫—¥ PCV √à«¡°—∫°“√©“¬√—ß ’ ‚¥¬¢âÕ¡Ÿ≈ π—∫ πÿπ

À≈—°¡“®“°°“√»÷°…“¢π“¥„À≠à 2 ™‘Èπ °“√»÷°…“·√°§◊Õ

EORTC 26951 ÷́Ëß‡ª√’¬∫‡∑’¬∫°“√„Àâ¬“‡§¡’∫”∫—¥ PCV
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μ“¡À≈—ß°“√©“¬√—ß ’‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√©“¬√—ß ’

‡æ’¬ßÕ¬à“ß‡¥’¬« ‚¥¬æ∫«à“À≈—ßμ‘¥μ“¡ºŸâªÉ«¬‰ª‡ªìπ√–¬–

‡«≈“ (¡—∏¬∞“π) 11.5 ªï °≈ÿà¡∑’Ë‰¥â PCV ¡’Õ—μ√“°“√√Õ¥

™’«‘μ (overall survival) ¬—ß‰¡à∂÷ß§à“¡—∏¬∞“π (OS not reach)

‡¡◊ËÕ‡∑’¬∫°—∫Õ—μ√“°“√√Õ¥™’«‘μ 112 ‡¥◊Õπ„π°≈ÿà¡∑’Ë‰¥â

√—∫°“√©“¬√—ß ’‡æ’¬ßÕ¬à“ß‡¥’¬« ‚¥¬°≈ÿà¡∑’Ë¡’ 1p19q

codeletion ‡ªìπ°≈ÿà¡∑’Ë‰¥âª√–‚¬™πå¡“°°«à“13 Õ’°°“√»÷°…“

Àπ÷Ëß§◊Õ RTOG 9402 ÷́Ëß‡ª√’¬∫‡∑’¬∫°“√„Àâ¬“‡§¡’∫”∫—¥

intensified PCV °àÕπ°“√©“¬√—ß ’‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

°“√©“¬√—ß ’‡æ’¬ßÕ¬à“ß‡¥’¬« „π‡π◊ ÈÕßÕ°∑’Ë¡’ 1p19q

codeletion ®–‰¥â√—∫ª√–‚¬™πå®“°¬“‡§¡’∫”∫—¥ PCV ¡“°

∑’Ë ÿ¥ ‚¥¬¡’§à“¡—∏¬∞“π¢ÕßÕ—μ√“°“√√Õ¥™’«‘μ (overall

survival) ‡∑à“°—∫ 14.7 ªï ·≈– 7.3 ªïμ“¡≈”¥—∫  ”À√—∫

ºŸâªÉ«¬∑’ËÕ¬Ÿà„π°≈ÿà¡ 1p19q intact π—Èπ ‰¡à‰¥âª√–‚¬™πå®“°

°“√„Àâ¬“14

„πªí®®ÿ∫—π¬—ß‰¡à¡’¢âÕ¡Ÿ≈‡ª√’¬∫‡∑’¬∫ª√–‚¬™πå¢Õß¬“

‡§¡’∫”∫—¥ PCV ·≈– Temozolomide ‚¥¬μ√ß º≈®“°°“√

»÷°…“ CODEL (NCT00887146) ´÷ Ëß∑”°“√‡ª√’¬∫

‡∑’¬∫√–À«à“ß°“√©“¬√—ß ’√à«¡°—∫ concurrent temozolo-

mide μ“¡¥â«¬ adjuvant temozolomide ·≈–°“√©“¬

√—ß ’μ“¡¥â«¬ PCV „πºŸâªÉ«¬ anaplastic glioma ∑’Ë¡’ 1p19q

codeletion ®–μÕ∫§”∂“¡π’È‰¥â„πÕπ“§μ

3. Anaplastic astrocytoma

¢âÕ¡Ÿ≈®“°°“√»÷°…“Àπ÷Ëß‚¥¬ Wick ·≈–§≥– ´÷Ëß

∑”°“√»÷°…“„π anaplastic glioma æ∫«à“°“√©“¬√—ß ’

‡∑’¬∫°—∫°“√„Àâ¬“‡§¡’∫”∫—¥ PCV À√◊Õ Temozolomide

‡æ’¬ßÕ¬à“ß‡¥’¬«μ—Èß·μà„π√–¬–·√°π—Èπ „Àâº≈°“√√—°…“∑’Ë

‰¡à·μ°μà“ß°—π „π°“√»÷°…“π’Èæ∫«à“¡’ —¥ à«π¢Õß°≈ÿà¡∑’Ë¡’

1p19q intact ¡“°°«à“°≈ÿà¡∑’Ë¡’ codeletion Õ’°°“√

»÷°…“Àπ÷Ëß‚¥¬ Chang ·≈–§≥– æ∫«à“°“√„Àâ¬“‡§¡’∫”∫—¥

temozolomide À√◊Õ nitrosourea (BCNU À√◊Õ CCNU)

μ“¡À≈—ß°“√©“¬√—ß ’„π anaplastic astrocytoma „Àâº≈

°“√√—°…“‰¡à·μ°μà“ß°—π

„πªí®®ÿ∫—π°“√√—°…“¡“μ√∞“π¢Õß anaplastic as-

trocytoma ¡’·π«‚πâ¡∑’ Ë®–ª√–°Õ∫¥â«¬°“√©“¬√—ß ’

μ“¡¥â«¬°“√„Àâ¬“‡§¡’∫”∫—¥ adjuvant temozolomide

‚¥¬¢âÕ¡Ÿ≈ π—∫ πÿπ‰¥â¡“®“°º≈≈—æ∏å√–À«à“ß°“√«‘®—¬ (in-

terim analysis) ¢Õß°“√»÷°…“ CATNON (NCT00

626990) ´÷Ëß∑”°“√»÷°…“„πºŸâªÉ«¬ anaplastic glioma

∑’Ë‰¡à¡’ 1p19q codeletion ‚¥¬‡ª√’¬∫‡∑’¬∫°≈ÿà¡∑’Ë‰¥â√—∫

°“√©“¬√—ß ’ °—∫°“√„Àâ°“√©“¬√—ß ’√à«¡°—∫¬“‡§¡’∫”∫—¥

temozolomide „π·∫∫μà“ßÊ æ∫«à“„π°≈ÿà¡∑’Ë¡’°“√„Àâ¬“

‡§¡’∫”∫—¥ adjuvant temozolomide μ“¡À≈—ß°“√©“¬

√—ß ’π—Èπ¡’‚Õ°“ „πÕ—μ√“√Õ¥™’«‘μ∑’Ë¥’°«à“„π°≈ÿà¡∑’Ë‰¡à‰¥â¬“

‡§¡’∫”∫—¥ adjuvant temozolomide ‚¥¬À≈—ß∑”°“√

μ‘¥μ“¡‰ª‰¥â‡ªìπ√–¬–‡«≈“ (¡—∏¬∞“π) 27 ‡¥◊Õπ °≈ÿà¡∑’Ë

‰¥â adjuvant temozolomide ¡’Õ—μ√“°“√√Õ¥™’«‘μ (overall

survival) ¬—ß‰¡à∂÷ß§à“¡—∏¬∞“π (OS not reach) ‡¡◊ËÕ‡∑’¬∫

°—∫Õ—μ√“°“√√Õ¥™’«‘μ 41.1 ‡¥◊Õπ„π°≈ÿà¡∑’Ë‰¡à‰¥â√—∫ ad-

juvant temozolomide ·≈–Õ—μ√“√Õ¥™’«‘μ∑’Ë 5 ªï ‡∑à“°—∫

√âÕ¬≈– 55.9 ·≈–√âÕ¬≈– 44.1 μ“¡≈”¥—∫ Õ¬à“ß‰√

°Áμ“¡¬—ßμâÕß√Õ¥Ÿº≈°“√»÷°…“∂÷ßª√–‚¬™πå¢Õß°“√„Àâ¬“

‡§¡’∫”∫—¥ temozolomide „π√–¬– concurrent √à«¡‰ª

°—∫°“√©“¬√—ß ’μàÕ‰ª ∑—Èßπ’È·π«∑“ß‡«™ªØ‘∫—μ‘ (guideline)

∑’Ë®—¥∑”‚¥¬Õß§å°√ European Association for Neuro-

Oncology (EANO) ‰¥â„Àâ§”·π–π”„Àâ°“√„Àâ¬“‡§¡’∫”∫—¥

adjuvant temozolomide ‡ªìπ√–¬–‡«≈“ 12 ‡¥◊Õπ

‡ªìπ°“√√—°…“¡“μ√∞“π

4. Glioblastoma

Glioblastoma „πºŸâªÉ«¬Õ“¬ÿπâÕ¬°«à“ 70 ªï

°“√√—°…“¡“μ√∞“π§◊Õ°“√©“¬√—ß ’√à«¡°—∫ concur-

rent temozolomide μ“¡¥â«¬ adjuvant temozolomide

‡ªìπ√–¬–‡«≈“ 6 ‡¥◊Õπ ¢âÕ¡Ÿ≈ π—∫ πÿπ¡“®“°°“√»÷°…“

‚¥¬ Stupp ·≈–§≥– ´÷Ëß‰¥â∑”°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√

„Àâ¬“‡§¡’∫”∫—¥√à«¡°—∫°“√©“¬√—ß ’°—∫°“√©“¬√—ß ’‡æ’¬ß

Õ¬à“ß‡¥’¬«„π√–¬–·√°„πºŸâªÉ«¬ glioblastoma ∑’Ë¡’Õ“¬ÿ 18

- 70 ªï º≈°“√»÷°…“ æ∫«à“§à“¡—∏¬∞“π¢ÕßÕ—μ√“°“√

√Õ¥™’«‘μ (overall survival) ‡∑à“°—∫ 14.6 ‡¥◊Õπ ·≈– 12.1

‡¥◊Õπμ“¡≈”¥—∫ „π¢≥–∑’ËÕ—μ√“√Õ¥™’«‘μ∑’Ë 2 ªï ‡∑à“°—∫

√âÕ¬≈– 27.2 ·≈–√âÕ¬≈– 10.9 μ“¡≈”¥—∫ ·≈–Õ—μ√“
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√Õ¥™’«‘μ∑’Ë 5 ªï‡∑à“°—∫√âÕ¬≈– 9.8 ·≈–√âÕ¬≈– 1.9 μ“¡

≈”¥—∫ πÕ°®“°π’È ®“°¢âÕ¡Ÿ≈„π°“√»÷°…“π’È¬—ßæ∫«à“ MGMT

promoter methylation ‡ªìπ predictive marker ¢Õß°“√

μÕ∫ πÕßμàÕ¬“‡§¡’∫”∫—¥ temozolomide

°“√√—°…“Õ’°√Ÿª·∫∫Àπ÷Ëß´÷Ëß‰¥â√—∫°“√√—∫√Õß®“°

Õß§å°“√Õ“À“√·≈–¬“·Ààß À√—∞Õ‡¡√‘°“ (US FDA) §◊Õ

Tumor-treating fields (TTFs) ´÷Ëß‡ªìπ°“√„™â low-inten-

sity, intermediate-frequency, ·≈– alternating electric

fields ‡æ◊ËÕ¬—∫¬—Èß°“√·∫àßμ—«¢Õß‡´≈≈å‡π◊ÈÕßÕ° ‚¥¬ºŸâªÉ«¬

®–μâÕß‚°π»’√…– ·≈–∑”°“√„ à‡§√◊ËÕß‡ªìπ‡«≈“Õ¬à“ßπâÕ¬

18 ™—Ë«‚¡ßμàÕ«—π æ∫«à“§à“¡—∏¬∞“π¢ÕßÕ—μ√“°“√√Õ¥™’«‘μ

(overall survival) „π°≈ÿà¡∑’Ë„ à‡§√◊ËÕß‡∑’¬∫°—∫°≈ÿà¡∑’Ë

‰¥â°“√√—∫°“√√—°…“¡“μ√∞“π·μà‡æ’¬ßÕ¬à“ß‡¥’¬«‡∑à“°—∫

24.5 ‡¥◊Õπ ·≈– 19.8 ‡¥◊Õπμ“¡≈”¥—∫ Õ¬à“ß‰√°Áμ“¡

°“√√—°…“π’ È¬ —ß‰¡à‡ªìπ∑’ Ëπ‘¬¡„™â°—π¡“°π—°‡π◊ ËÕß®“°

ª√–‚¬™πå∑’Ë‰¥âπ—Èπ¡’‰¡à¡“° °“√»÷°…“π’È‰¡à¡’°≈ÿà¡∑’Ë‰¥â„ à

Õÿª°√≥åÀ≈Õ° ·≈–¬—ß¡’ªí®®—¬‡°’Ë¬«°—∫§ÿ≥¿“æ™’«‘μ‡¢â“¡“

‡°’Ë¬«¢âÕß¥â«¬15

Glioblastoma „πºŸâªÉ«¬Õ“¬ÿ¡“°

°“√√—°…“„πºŸâªÉ«¬∑’Ë¡’Õ“¬ÿ¡“°Õ“®∑”‰¥âÀ≈“¬·∫∫

¢÷ÈπÕ¬Ÿà°—∫ªí®®—¬À≈“¬ª√–°“√πÕ°®“°Õ“¬ÿ‡æ’¬ßÕ¬à“ß‡¥’¬«

‡™àπ performance status, prognostic factor, ·≈– pre-

dictive factor ∑’ËÕ“®∫àß∂÷ß‚Õ°“ „π°“√μÕ∫ πÕßμàÕ¬“

‡§¡’∫”∫—¥‡π◊ËÕß®“°§«“¡°—ß«≈‡°’Ë¬«°—∫º≈°√–∑∫®“°

°“√√—°…“μàÕ§ÿ≥¿“æ™’«‘μ„πºŸâªÉ«¬ ŸßÕ“¬ÿ °“√»÷°…“ à«π

„À≠à®÷ß‡ªìπ°“√æ¬“¬“¡„Àâ°“√√—°…“∑’Ë®–≈¥ª√‘¡“≥

√–¬–‡«≈“ À√◊Õ√ Ÿª·∫∫°“√√—°…“≈ß®“°°“√√—°…“

¡“μ√∞“π„πºŸâªÉ«¬∑’Ë¡’Õ“¬ÿπâÕ¬°«à“15 °“√„Àâ°“√©“¬√—ß ’

À√◊Õ¬“‡§¡’∫”∫—¥ temozolomide ·μà‡æ’¬ßÕ¬à“ß‡¥’¬«„π

√–¬–·√°π—Èπ ¡’À≈—°∞“π«à“„Àâº≈‰¡à·μ°μà“ß°—π16,17 ·μà

°“√μ√«® MGMT promoter methylation status ‡æ◊ËÕ‡ªìπ

predictive marker ¢Õß°“√μÕ∫ πÕßμàÕ¬“‡§¡’∫”∫—¥

Õ“®™à«¬„π°“√‡≈◊Õ°√Ÿª·∫∫„π°“√√—°…“∑’Ë‡À¡“– ¡¡“°

°«à“‰¥â  πÕ°®“°π’È¬—ßæ∫«à“°“√©“¬√—ß ’·∫∫ hypofrac-

tionation (short course) π—Èπ„Àâº≈‡∑à“°—∫À√◊Õ¥’°«à“°“√

©“¬√—ß ’·∫∫ standard fractionation Õ’°¥â«¬16,18

„πºŸâªÉ«¬∑’Ë¬—ß¡’ performance status ∑’Ë¥’ °“√„Àâ con-

current temozolomide √à«¡°—∫°“√©“¬√—ß ’·∫∫ short

course μ“¡¥â«¬ adjuvant temozolomide π—Èπ „Àâº≈¥’

°«à“°“√©“¬√—ß ’·μà‡æ’¬ßÕ¬à“ß‡¥’¬« ‡™àπ‡¥’¬«°—∫∑’Ëæ∫„π

¢âÕ¡Ÿ≈¢ÕßºŸâªÉ«¬∑’ËÕ“¬ÿπâÕ¬°«à“ ‚¥¬§à“¡—∏¬∞“π¢ÕßÕ—μ√“

°“√√Õ¥™’«‘μ (overall survival) „π°≈ÿà¡∑’Ë‰¥â¬“‡§¡’∫”∫—¥

√à«¡¥â«¬ ‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¥â√—∫°“√©“¬√—ß ’Õ¬à“ß‡¥’¬«

‡∑à“°—∫ 9.3 ‡¥◊Õπ ·≈– 7.6 ‡¥◊Õπμ“¡≈”¥—∫ ºŸâªÉ«¬∑’Ë¡’

MGMT promoter methylation ®–‰¥âª√–‚¬™πå¡“°°«à“

‚¥¬¡’§à“¡—∏¬∞“π¢ÕßÕ—μ√“°“√√Õ¥™’«‘μ (overall survival)

„π°≈ÿà¡∑’Ë‰¥â¬“‡§¡’∫”∫—¥√à«¡¥â«¬ ‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¥â√—∫

°“√©“¬√—ß ’Õ¬à“ß‡¥’¬«‡∑à“°—∫ 13.5 ‡¥◊Õπ ·≈– 7.7

‡¥◊Õπμ“¡≈”¥—∫19

Recurrent glioblastoma

°“√√—°…“¥â«¬¬“‡§¡’∫”∫—¥ nitrosourea base ‡™àπ

lomustine, carmustine, fotemustine À√◊Õ PCV ‡ªìπ

∑“ß‡≈◊Õ°Àπ÷Ëß ‚¥¬‡©æ“–„πª√–‡∑»∑’Ë bevacizumab ¬—ß

‰¡à‰¥â√—∫°“√√—∫√Õß‚¥¬Õß§å°“√Õ“À“√·≈–¬“20  à«π°“√

„™â bevacizumab „π recurrent glioblastoma π—Èπ¡’„™â„π

∫“ßª√–‡∑»∑’Ë¡’°“√√—∫√Õß ‡™àπ  À√—∞Õ‡¡√‘°“ ≠’Ëªÿ Éπ

√«¡∑— Èßª√–‡∑»‰∑¬¥â«¬ ¢âÕ¡Ÿ≈®“°°“√»÷°…“ ‡°◊Õ∫

∑—ÈßÀ¡¥∫àß«à“ bevacizumab ≈¥ contrast enhancement

¢Õß‡π◊ÈÕßÕ° ≈¥°“√∫«¡√Õ∫Ê °âÕπ‡π◊ÈÕßÕ° ™à«¬„ÀâºŸâ

ªÉ«¬ “¡“√∂≈¥°“√„™â corticosteroids ‡æ‘Ë¡Õ—μ√“°“√Õ¬Ÿà

√Õ¥‚¥¬‚√§ ß∫ (progression free survival) ·μà‰¡à‡æ‘Ë¡

Õ—μ√“°“√√Õ¥™’«‘μ (overall survival)21 „π∑“ßªØ‘∫—μ‘π‘¬¡

„Àâ bevacizumab „π°√≥’∑’Ë°âÕπ‡π◊ÈÕßÕ°¡’¢π“¥„À≠à ¡’

mass effect ¡“° ‰¡à “¡“√∂≈¥¬“ corticosteroids ‰¥â

·≈–‰¡à “¡“√∂ºà“μ—¥‰¥â15

°“√√—°…“¥â«¬¬“‡§¡’∫”∫—¥ temozolomide ·μà‡ªìπ

alternative schedule „π·∫∫μà“ßÊ∑—Èß metronomic ·≈–

dose-dense π—Èπ ¡’¢âÕ¡Ÿ≈®“°°“√»÷°…“∑—Èß∑’Ë π—∫ πÿπ

·≈–‰¡à π—∫ πÿπ22-26
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