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‡ªìπ∑’Ë∑√“∫°—π«à“°“√„™â¬“√—°…“‚√§¡–‡√ÁßÀ√◊Õ°“√„™â
¬“‡§¡’∫”∫—¥π—Èπ¬—ß¡’ªí≠À“¡“°‚¥¬‡©æ“–ºŸâªÉ«¬∑’Ë‡ªìπ¡–‡√Áß
√–¬– ÿ¥∑â“¬À√◊Õ¡–‡√Áß∑’ËÕ¬Ÿà„π√–¬–·æ√à°√–®“¬ ´÷Ëßæ∫«à“
¡’Õ—µ√“°“√√Õ¥™’«‘µµË”√«¡∑—Èßªí≠À“°“√¥◊ÈÕ¬“·≈–°“√‡°‘¥
æ‘…®“°¬“‡§¡’∫”∫—¥∑’ËπÕ°®“°®–¡’º≈µàÕ‡´≈≈å¡–‡√Áß∑’Ë¡’°“√
·∫àßµ—«·≈â«¬—ß¡’º≈µàÕ‡´≈≈åª°µ‘ ®÷ß∑”„Àâ‡°‘¥Õ“°“√‰¡àæ÷ß
ª√– ß§å°—∫‡´≈≈åª°µ‘√à«¡¥â«¬ ‚¥¬‡©æ“–ƒ∑∏‘Ï°“√¬—∫¬—Èß
°“√ √â“ß‡¡Á¥‡≈◊Õ¥¢“«·≈–‡¡Á¥‡≈◊Õ¥·¥ß¢Õß‰¢°√–¥Ÿ°∑”„Àâ
‡°‘¥¿“«–‡¡Á¥‡≈◊Õ¥¢“«µË”‡ªìπº≈∑”„Àâ‡°‘¥°“√µ‘¥‡™◊ÈÕ‰¥âßà“¬
·≈–¡’‚Õ°“ ‡ ’¬™’«‘µ®“°æ‘…¢Õß¬“‡§¡’∫”∫—¥„π¢π“¥ Ÿß
„πªí®®ÿ∫—π¡’°“√»÷°…“«‘®—¬‡°’Ë¬«°—∫°≈‰°°“√§«∫§ÿ¡°“√‡®√‘≠
‡µ‘∫‚µ¢Õß‡´≈≈å√«¡∑—Èß§«“¡·µ°µà“ß¢Õß‡´≈≈å¡–‡√Áß‡æ‘Ë¡
¡“°¢÷Èπ∑”„Àâ “¡“√∂π”‰ª Ÿà°“√æ—≤π“¬“„À¡àÊ ∑’Ë¡’ƒ∑∏‘Ï
µâ“π‡´≈≈å¡–‡√Áß·∫∫®”‡æ“–‡®“–®ß¡“°¢÷Èπ‚¥¬¬“°≈ÿà¡π’È
‡√’¬°«à“ Targeted therapy ‡™àπ °“√„™â monoclonal antibodies
À√◊Õ°“√„™â “√‚¡‡≈°ÿ≈‡≈Á°¬—∫¬—Èß°“√∑”ß“π¢Õß tyrosine
kinase ‡Õπ‰´¡å À√◊Õ¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢ÕßÀ≈Õ¥‡≈◊Õ¥
(antiangiogenesis) ‡æ◊ËÕ¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢Õß¡–‡√Áß ‡ªìπµâπ
ªí®®ÿ∫—π¬“„π°≈ÿà¡‡À≈à“π’È‰¥â∂Ÿ°æ—≤π“ÕÕ°¡“‡ªìπ®”π«π¡“°
∑—Èß∑’ËÕ¬Ÿà„π™à«ß¢Õß°“√«‘®—¬∑“ß§≈‘π‘°·≈–«“ß®”Àπà“¬„π
∑âÕßµ≈“¥ „π∫∑§«“¡‰¥â√«∫√«¡¢âÕ¡Ÿ≈¬“‡©æ“–°≈ÿà¡
monoclonal antibody ∑’Ë‰¥â√—∫°“√√—∫√Õß®“°Õß§å°“√Õ“À“√
·≈–¬“¢Õßª√–‡∑» À√—∞Õ‡¡√‘°“ (US Federal Drug
Administration) „Àâ„™â„π°“√√—°…“¡–‡√Áß„πªí®®ÿ∫—πæÕ —ß‡¢ª

Monoclonal antibody ∑’Ëπ”¡“„™âª√–‚¬™πå∑“ß°“√·æ∑¬å
 √â“ß®“°°≈ÿà¡æ≈“ ¡“‡´≈≈ǻ ÷Ëß°”‡π‘¥®“° B-lymphocyte ‡´≈≈å
‡¥’¬« ∑ÿ°‚¡‡≈°ÿ≈¢Õß·Õπµ‘∫Õ¥’π’È®÷ß¡’§ÿ≥ ¡∫—µ‘‡À¡◊Õπ°—π
∑ÿ°ª√–°“√ (homogeneous) ¡’§«“¡®”‡æ“– ŸßµàÕ·Õπµ‘‡®π

‡ªìπ·Õπµ‘∫Õ¥’∑’Ë¡’‚§√ß √â“ß‡ªìπ√Ÿªµ—« Y ª√–°Õ∫¥â«¬ 2 ·¢π
Fab (antigen binding fragment) ·≈– à«π¢Õß Fc (crystallisable
fragment) Fab ¢Õß·Õπµ‘∫Õ¥’®–¡’§«“¡®”‡æ“–µàÕ tumor
antigen ‡´≈≈å¡–‡√Áß‡ªÑ“À¡“¬  à«π Fc ‡ªìπ à«π∑’Ë®—∫°—∫ Fc
receptor ¢Õß immune effector cell ¢Õß host ‰¥â·°à T-cell,
natural-killer cell ·≈– macropages ‡ªìπµâπ1 ´÷Ëß®– “¡“√∂
°√–µÿâπ antibody-dependent cell-mediated cytotoxicity

Monoclonal antibody ∑’Ë„™â„π°“√√—°…“¡–‡√Áß®–¡’‡ªÑ“À¡“¬
ÕÕ°ƒ∑∏‘Ï‚¥¬Õ“®¢—¥¢«“ß°“√®—∫¢Õß ligand °—∫µ—«√—∫ ‡™àπ
growth factor receptor ‡¡◊ËÕ monoclonal antibody ®—∫°—∫
growth factor receptor ∫πº‘«‡´≈≈å¡–‡√Áß®–¬—∫¬—Èß°“√°√–µÿâπ
receptor ‡ªìπº≈„Àâ¬—∫¬—Èß°√–∫«π°“√ phosphorylation ¢Õß
‡Õπ‰´¡å tyrosine kinase ∑”„Àâ¬—∫¬—Èß°“√ àß —≠≠“≥¿“¬„π
‡´≈≈å ¡’º≈¬—∫¬—Èß°“√·∫àßµ—«¢Õß‡´≈≈å¡–‡√Áß µ—«Õ¬à“ß tyrosine
kinase receptor ∑’Ëæ∫„π solid tumor ‰¥â·°à epidermal growth
factor receptor (EGFR) ·≈– vascular endothelial growth
factor (VEGF)2 receptor   °≈ÿà¡ EGFR family ª√–°Õ∫¥â«¬‚ª√µ’π
4 ™π‘¥ ‰¥â·°à human epidermal growth factor receptor
type 1 (HER1 À√◊Õ EGFR), HER2 (HER-2/neu, c-erB2), HER3
·≈– HER4 ‚¥¬ receptor ·µà≈–µ—«¡’ ligand ∑’Ë®”‡æ“– ‡™àπ
epidermal growth factor (EGF) À√◊Õ transforming growth
factor-alpha (TGF-∝)  ”À√—∫ EGFR ‡ªìπµâπ  receptor „π EGFR
family ∑’Ë‡ªìπ‡ªÑ“À¡“¬¢Õß monoconal antibody ∑’Ë ”§—≠ ‰¥â·°à
EGFR ·≈– HER22  à«π°≈ÿà¡ VEGF ‡ªìπ growth factor ∑’Ë∑”
Àπâ“∑’Ë„π°“√§«∫§ÿ¡°“√‡µ‘∫‚µ (proliferation) ·≈–°“√ ÷́¡ºà“π
¢Õßºπ—ßÀ≈Õ¥‡≈◊Õ¥ (permeability) ¬—∫¬—Èß°√–∫«π°“√µ“¬
‚¥¬∏√√¡™“µ‘ (antiapoptotic) ·≈–°√–µÿâπ„Àâ‡´≈≈åºπ—ßÀ≈Õ¥‡≈◊Õ¥
·∫àßµ—«‡°‘¥À≈Õ¥‡≈◊Õ¥„À¡à ‚¥¬ÕÕ°ƒ∑∏‘Ïºà“π VEGF receptor
∑’ËÕ¬Ÿà∫πº‘«¢Õß‡´≈≈åºπ—ßÀ≈Õ¥‡≈◊Õ¥ ∑—Èß‡´≈≈åª°µ‘·≈–‡´≈≈å
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¡–‡√Áß¡’ receptor 2 ™π‘¥ §◊Õ VEGFR1 ·≈– VEGFR22 ‚¥¬
‡´≈≈å¡–‡√Áß‡æ‘Ë¡°“√· ¥ßÕÕ°¢Õß VEGF ºà“π oncogene
·≈– cytokine µà“ßÊ  monoclonal antibody ‡™àπ bevacizumab
‡ªìπ¬“∑’Ë¬—∫¬—Èß°“√‡°‘¥ angiogenesis ‚¥¬¡’ƒ∑∏‘Ï¬—∫¬—Èß®”‡æ“–
µàÕ VEGF πÕ°®“°π’È monoclonal antibody ¬—ßÕÕ°ƒ∑∏‘Ï‚¥¬
®—∫°—∫·Õπµ‘‡®π∫πº‘«‡´≈≈å B-lymphocyte ª°µ‘·≈–¢Õß
¡–‡√ÁßµàÕ¡πÈ”‡À≈◊Õß ‡™àπ CD20 ®“°°“√»÷°…“„πÀ≈Õ¥∑¥≈Õß
æ∫«à“ CD20 ‡°’Ë¬«¢âÕß°—∫°“√§«∫§ÿ¡«ß®√™’«‘µ¢Õß‡´≈≈å
·≈–æ∫«à“‡¡◊ËÕ monoclonal antibody ®—∫°—∫ CD20 ®–°√–µÿâπ
°“√∑”ß“π¢Õß√–∫∫ complement „Àâ∑”≈“¬‡´≈≈å¡–‡√Áß∑’Ë¡’
·Õπµ‘∫Õ¥’‡°“–Õ¬Ÿà ‚¥¬‡√’¬°°≈‰°π’È«à“ complement dependent
cytotoxicity (CDC) ¡’º≈∑”„Àâ‡°‘¥°“√ ≈“¬¢Õß‡´≈≈åπÕ°®“°
π’È°“√®—∫¢Õß monoclonal antibody °—∫‡´≈≈å phagocyte ∑’Ë Fc
receptor °√–µÿâπ°√–∫«π°“√ phagocytosis ºà“π°√–∫«π°“√
antibody-dependent cellular cytotoxicity (ADCC) ·≈–¬—ßÕÕ°
ƒ∑∏‘Ï¬—∫¬—Èß receptor-ligand interaction1 √«¡∑—Èß∫πº‘«‡´≈≈å
B lymphocyte ª°µ‘·≈–¢Õß¡–‡√ÁßµàÕ¡πÈ”‡À≈◊Õß¬—ßæ∫
CD52 ·Õπµ‘‡®π ´÷Ëßæ∫«à“ ‡ªìπ‡ªÑ“À¡“¬„π°“√ÕÕ°ƒ∑∏‘Ï¢Õß
monoclonal antibody Õ¬à“ß‰√°Áµ“¡Àπâ“∑’Ë¢Õß CD52 ¬—ß‰¡à
∑√“∫·πà™—¥·µàæ∫«à“ monoclonal antibody °√–µÿâπ CD52
signal pathway ∑”„Àâ‡æ‘Ë¡°“√· ¥ßÕÕ°¢Õß caspase-3 ·≈–
caspase-8 ¡’º≈∑”„Àâ‡°‘¥°“√µ“¬¢Õß‡´≈≈å‚¥¬∏√√¡™“µ‘
(apoptosis)3

Monoclonal antibody ∑’Ë‰¥â®“°ÀπŸ ‡¡◊ËÕπ”¡“„™â„π§π
®–∑”„Àâ‡°‘¥ human anti-mouse antibody ∑”„Àâº≈°“√
√—°…“≈¥≈ß‡¡◊ËÕ‰¥â√—∫¬“„π§√—ÈßµàÕÊ ‰ª ·≈–Õ“®∑”„Àâ‡°‘¥
hypersensitivity reaction „πªí®®ÿ∫—π®÷ß¡’°“√„™â chimeric
antibody ́ ÷Ëß‡°‘¥®“°°“√µ—¥µàÕæ—π∏ÿ°√√¡¢Õß¥’‡ÕÁπ‡Õ∑’Ë‡ªìπµâπ
·∫∫„π°“√ √â“ß·Õπµ‘∫Õ¥’¢Õß¡πÿ…¬å·≈–ÀπŸ ‚¥¬¡’ —¥ à«π
¢Õß¡πÿ…¬å√âÕ¬≈– 65-90 ́ ÷Ëß°≈ÿà¡¬“∑’Ë®—¥‡ªìπ chimeric antibody
™◊ËÕ¬“®–≈ß∑â“¬¥â«¬ -ximab  à«π humanized antibody
¡’ —¥ à«π¢Õß¡πÿ…¬å√âÕ¬≈– 95 ·≈– fully human antibody ‡ªìπ
 à«π¢Õß¡πÿ…¬å∑—ÈßÀ¡¥‚¥¬∑—Ë«‰ª °≈ÿà¡¬“∑’Ë®—¥‡ªìπ humanized
antibody1 ∫√‘…—∑¬“®–µ—Èß™◊ËÕ¬“‚¥¬≈ß∑â“¬¥â«¬ -umab

Monoclonal antibodies ∑’Ëºà“π°“√»÷°…“«‘®—¬∑“ß§≈‘π‘°
√–¬–∑’Ë 3 ·≈–‰¥â√—∫°“√√—∫√Õß®“°Õß§å°“√Õ“À“√·≈–¬“¢Õß
ª√–‡∑» À√—∞Õ‡¡√‘°“ (US Federal drug administration) ∑’Ë„™â
Õ¬Ÿà„πªí®®ÿ∫—π (µ“√“ß∑’Ë 1)

Rituximab (Rituxan˙)
‡ªìπ monoclonal antibody µ—«·√°∑’Ë‰¥â√—∫°“√√—∫√Õß®“°

FDA „Àâ„™â„πºŸâªÉ«¬¡–‡√ÁßµàÕ¡πÈ”‡À≈◊Õß ¬“π’ÈÕÕ°ƒ∑∏‘Ï‚¥¬
®—∫∑’Ë transmembrane CD20 ´÷Ëß‡ªìπ·Õπµ‘‡®π∑’ËÕ¬Ÿà∫πº‘«
‡´≈≈å B-lymphocyte ª°µ‘·≈–‡´≈≈å¡–‡√Áß ‚¥¬‡´≈≈å¡–‡√Áß

µàÕ¡πÈ”‡À≈◊Õß™π‘¥ B-cell NHL ¡—°æ∫°“√· ¥ßÕÕ°¢Õß
CD20 ¡“°°«à“√âÕ¬≈– 95

°≈‰°°“√ÕÕ°ƒ∑∏‘Ï
‚¥¬∑—Ë«‰ªæ∫«à“ monoclonal antibody ®—∫°—∫ CD20

 àßº≈„Àâ¡’°“√ àßµàÕ —≠≠“≥ºà“π cell membrane ∑”„Àâ‡°‘¥
autophosphorylation ·≈–°√–µÿâπ serine/tyrosine kinases ¡’º≈
‡æ‘Ë¡°“√· ¥ßÕÕ° c-myc oncogene ·≈– major hiscompatibility
complex class II ‚¡‡≈°ÿ≈4 °“√∑’Ë rituximab ·¬àß®—∫°—∫ CD20
∫πº‘«‡´≈≈å B lymphocyte ®–¡’º≈°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π ADCC
·≈– CDC „Àâ∑”≈“¬ B-cell (B-cell lysis) πÕ°®“°π’È¬—ß°√–µÿâπ
°“√À≈—Ëß cytokines ‚¥¬‡©æ“– tumor necrosis factor-alpha
·≈– interleukin-6  ´÷Ëß‡ªìπ “‡Àµÿ„Àâ‡°‘¥ƒ∑∏‘Ï‰¡àæ÷ßª√– ß§å∑’Ë
 —¡æ—π∏å°—∫°“√„Àâ¬“À¬¥‡¢â“À≈Õ¥‡≈◊Õ¥¥” (infusion-related
adverse reactions)

ƒ∑∏‘Ï„π°“√√—°…“
®“°º≈°“√»÷°…“æ∫«à“ rituximab  “¡“√∂‡æ‘Ë¡√–¬–

°“√ª≈Õ¥¥”‡π‘π¢Õß‚√§¡–‡√ÁßµàÕ¡πÈ”‡À≈◊Õß·µà‰¡à‡æ‘Ë¡Õ—µ√“
°“√√Õ¥™’«‘µ¢ÕßºŸâªÉ«¬5 πÕ°®“°π’È‡¡◊ËÕ„Àâ¬“π’È√à«¡°—∫¬“‡§¡’
∫”∫—¥ ‡™àπ fludarabine À√◊Õ CHOP (cyclophosphamide,
hydroxydaunorubin (doxorubicin), oncovin ·≈– prednisolone)
®–¡’º≈‡ √‘¡ƒ∑∏‘Ï°—π∑”„Àâ‡æ‘Ë¡§«“¡‰«‡´≈≈å¡–‡√ÁßµàÕ¡πÈ”‡À≈◊Õß
∑”„Àâ‡°‘¥°“√µ“¬¢Õß‡´≈≈å·∫∫ apoptotic Rituzumab ‰¥â√—∫
°“√√—∫√Õß®“° US FDA „πªï æ.». 2540 „Àâ„™â°—∫ºŸâªÉ«¬¡–‡√Áß
µàÕ¡πÈ”‡À≈◊Õß™π‘¥ B-cell NHL ∑’Ë°≈—∫‡ªìπ´È”À√◊Õ¥◊ÈÕµàÕ¬“
‡§¡’∫”∫—¥ „πªï æ.». 2549 FDA ‰¥â√—∫√Õß„Àâ‡≈◊Õ°„™â‡ªìπ
Õ—π¥—∫·√°°—∫ºŸâªÉ«¬ diffuse large B-cell NHL ∑’Ë¡’ CD20+ ‚¥¬
„Àâ√à«¡°—∫ CHOP À√◊Õ anthracyclin Õ◊ËπÊ µàÕ¡“„πªï‡¥’¬«°—π
¬“π’È°Á‰¥â√—∫√Õß„Àâ‡≈◊Õ°„™â‡ªìπÕ—π¥—∫·√°°—∫ºŸâªÉ«¬ follicular
NHL ∑’Ë‰¡à‡§¬‰¥â√—∫°“√√—°…“¡“°àÕπ ·≈– low grade NHL
∑’Ë‡§¬‰¥â√—∫¬“‡§¡’∫”∫—¥ cyclophosphamide, vincristine ·≈–
prednisolone (CVP) ·≈–¡’°“√µÕ∫ πÕß partial response À√◊Õ
complete response ‚¥¬„Àâ√à«¡°—∫ CVP

¢π“¥¬“∑’Ë„™â
 ”À√—∫ low grade B-cell NHL ¢π“¥¬“∑’Ë„™â 375 ¡°./¡2

À¬¥‡¢â“À≈Õ¥‡≈◊Õ¥¥” —ª¥“Àå≈–§√—Èß ‡ªìπ‡«≈“ 4  —ª¥“Àå
„πºŸâªÉ«¬∑’Ë¡’Õ“°“√°”‡√‘∫¢Õß‚√§„ÀâµàÕÕ’°‡ªìπ‡«≈“ 4  —ª¥“Àå
§à“§√÷Ëß™’«’µ¢Õß¬“®–·µ°µà“ß°—π„πºŸâªÉ«¬·µà≈–§π¢÷Èπ°—∫
¢Õ∫‡¢µ°“√·æ√à°√–®“¬¢Õß‚√§ (tumor burden) ·≈–®”π«π
B-cell ª°µ‘

Õ“°“√¢â“ß‡§’¬ß
æ‘…®“°¬“ à«π„À≠à‡°‘¥®“° infusion-related reactions

®“°ƒ∑∏‘Ï¢Õß cytokines (severe cytokine release syndrome)
Õ“°“√Õ¬à“ßÕàÕπ ‰¥â·°à ‰¢â Àπ“« —Ëπ º◊Ëπ  à«πÕ“°“√ÿπ·√ß
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¬“ ªï∑’Ë‰¥â√—∫°“√ ‚¡‡≈°ÿ≈‡ªÑ“À¡“¬ ª√–‡¿∑¢Õß·Õπµ‘∫Õ¥’ ¢âÕ∫àß„™â∑’Ë‰¥â√—∫°“√√—∫√Õß®“° US FDA

√—∫√Õß®“° FDA

Rituximab 2540 CD20 Chimeric ¡–‡√ÁßµàÕ¡πÈ”‡À≈◊Õß™π‘¥ B-cell NHL ∑’Ë¥◊ÈÕµàÕ

¬“‡§¡’∫”∫—¥

2549 Diffuse large B-cell NHL CD20+ (‡ªìπ first line

„Àâ√à«¡°—∫ CHOP)

Follicular NHL ·≈– Low grade NHL („Àâ√à«¡°—∫

CVP)

Trastuzumab 2541 HER-2 Humanized ¡–‡√Áß‡µâ“π¡√–¬–·æà√°√–®“¬∑’Ë¡’ HER2 3+

(„Àâ√à«¡°—∫ doxorubicin, cyclophosphamide

·≈– paclitaxel)

2549 ¡–‡√Áß‡µâ“π¡√–¬–‡√‘Ë¡µâπ∑’Ë¡’  HER2 3+

(„Àâ√à«¡°—∫ doxorubicin, cyclophosphamide

·≈– paclitaxel)

Alemtuzumab 2544 CD52 Humanized ¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«‡√◊ÈÕ√—ß™π‘¥∫’‡´≈≈å≈‘¡‚ø‰´µå

(B-cell-CLL) ·≈– ¡–‡√ÁßµàÕ¡πÈ”‡À≈◊Õß™π‘¥ low

grade NHL

Cetuximab 2547 EGFR Chimeric ¡–‡√Áß≈”‰ â„À≠à√–¬–·æà√°√–®“¬∑’Ë

overexpressed EGFR („Àâ√à«¡°—∫ irinotecan)

2549 ¡–‡√Áß»’√…–·≈–§Õ™π‘¥ squamous cell ∑’Ë‰¡à‰¥â

√—∫°“√ºà“µ—¥

2550 ¡–‡√Áß≈”‰ â„À≠à√–¬–·æà√°√–®“¬∑’Ë

overexpressed EGFR ∑’Ë„™â¬“ irinotecan ·≈–

oxaliplatin ‰¡à‰¥âº≈

Bevacizumab 2547 VEGF Humanised ¡–‡√Áß≈”‰ â„À≠à√–¬–·æà√°√–®“¬ („Àâ√à«¡°—∫

5-FU)

Panitumumab 2548 EGFR Humanised ¡–‡√Áß≈”‰ â„À≠à√–¬–·æà√°√–®“¬∑’Ë„™â¬“

irinotecan ·≈– oxaliplatin ‰¡à‰¥âº≈

2549 ¡–‡√Áß≈”‰ â„À≠à√–¬–·æà√°√–®“¬∑’Ë

overexpressed EGFR ∑’Ë„™â¬“ fluoropyrimidine,

irinotecan ·≈– oxaliplatin ‰¡à‰¥âº≈

µ“√“ß∑’Ë 1 ¬“„π°≈ÿà¡ Monoclonal antibodies ∑’Ë√—∫√Õß‚¥¬Õß§å°“√Õ“À“√·≈–¬“¢Õßª√–‡∑» À√—∞Õ‡¡√‘°“ (US Federal drug
administration) „Àâ„™â„π°“√√—°…“¡–‡√Áß„πªí®®ÿ∫—π

‰¥â·°à À≈Õ¥‡≈◊Õ¥∫«¡πÈ” (angioedema) À“¬„®≈”∫“°
À≈Õ¥≈¡À¥‡°√Áß ‡ªìπµâπ Õ“°“√‡À≈à“π’Èª√“°Ø¿“¬„π 24
™—Ë«‚¡ßÀ≈—ß‰¥â√—∫¬“ ¡’√“¬ß“π°“√‡°‘¥ªØ‘°‘√‘¬“¢Õß√–∫∫
‡≈◊Õ¥À≈—ß‰¥â√—∫¬“¿“¬„π 3-148 «—πÀ≈—ß‰¥â√—∫¬“ ‰¥â·°à
≈‘¡‚ø‰´µåµË” ‡¡Á¥‡≈◊Õ¥¢“«µË” ·≈–‡°≈Á¥‡≈◊Õ¥µË” ‡ªìπµâπ6

Trastuzumab (Herceptin˙)
‡ªìπ¬“∑’Ë„™â„π°“√√—°…“‚√§¡–‡√Áß‡µâ“π¡™π‘¥ HER2

À√◊Õ erbB2 À√◊Õ HER2/neu ∑’Ë¡’º≈∫«°√–¥—∫ positive 3+

(æ∫§√—Èß·√°„π neuroblastoma ¢ÕßÀπŸ®÷ß™◊ËÕ«à“ neu) ∑—Èß„π
√–¬–‡√‘Ë¡µâπ·≈–√–¬–·æ√à°√–®“¬´÷Ëßª√–¡“≥√âÕ¬≈– 25-30



•»‘√‘¡“»  °“≠®π«“» ·≈–§≥– Sirimas  Kanjanawart, et al.

443»√’π§√‘π∑√å‡«™ “√ 2551; 23(4) • Srinagarind Med J 2008; 23(4)

¢ÕßºŸâªÉ«¬¡–‡√Áß‡µâ“π¡ ¡’°“√· ¥ßÕÕ°¢Õß√’‡™æ‡µÕ√å™π‘¥π’È
‡æ‘Ë¡¢÷Èπ∑”„Àâ°“√¥”‡π‘π‚√§√ÿπ·√ß

°≈‰°°“√ÕÕ°ƒ∑∏‘Ï
¬“π’ÈÕÕ°ƒ∑∏‘Ï‚¥¬‰ª®—∫°—∫µ—«√—∫ HER2 ∫π‡´≈≈å¡–‡√Áß

¡’º≈¬—∫¬—Èß°“√ àß∂à“¬ —≠≠“≥¿“¬„π‡´≈≈å¡–‡√Áß∑”„Àâ¬—∫¬—Èß
°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å ·≈–¬—ß°√–µÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß
√à“ß°“¬ ADCC ·≈– CDC „Àâ∑”≈“¬‡´≈≈å¡–‡√Áß °“√‡æ‘Ë¡°“√
· ¥ßÕÕ°¢Õß HER2 ¡’§«“¡ —¡æ—π∏å°—∫°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥
„À¡à„π‡´≈≈å ·≈– VEGF ¥—ßπ—Èπ trastuzumab ®÷ß¬—∫¬—Èß°“√‡®√‘≠
‡µ‘∫‚µ¢Õß‡´≈≈å¡–‡√Áß ºà“π°√–∫«π°“√ antiangiogenesis
πÕ°®“°π’È¬—ß —ππ‘…∞“π«à“ trastuzumab ®—∫°—∫µ—«√—∫ HER2
Õ“®∑”„Àâ‡°‘¥ internalization ·≈– down regulation ¢Õßµ—«√—∫
´÷Ëß àß‡ √‘¡„Àâ‡°‘¥°“√µ“¬‚¥¬∏√√¡™“µ‘¢Õß‡´≈≈å6

ƒ∑∏‘Ï„π°“√√—°…“
Trastuzumab  „™â„πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡√–¬–·æ√à°√–®“¬

∑’Ë¡’°“√· ¥ßÕÕ°¢Õß HER2 ·≈–‰¡à‡§¬‰¥â√—∫‡§¡’∫”∫—¥¡“°àÕπ
‚¥¬„™â√à«¡°—∫ paclitaxel À√◊Õ„™â°—∫ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡√–¬–
·æ√à°√–®“¬∑’Ë¡’ HER2 positive ´÷Ëß‰¥â√—∫‡§¡’∫”∫—¥Àπ÷Ëß
À√◊Õ¡“°°«à“ 1 ™π‘¥„π°“√√—°…“‰¡à‰¥âº≈ ®“°√“¬ß“π°“√„™â
trastuzumab µ—«‡¥’¬«„πºŸâªÉ«¬°≈ÿà¡π’ÈÕ—µ√“°“√µÕ∫ πÕß
¡—∏¬∞“πµàÕ°“√√—°…“‚¥¬√«¡√âÕ¬≈– 237 ‡¡◊ËÕ„™â trastuzumab
√à«¡°—∫ anthracycline À√◊Õ paclitaxel æ∫«à“ √–¬–‡«≈“
¡—∏¬∞“π∑’Ë‰¡à‡ªìπ‚√§¡“°¢÷Èπ  Õ—µ√“°“√µÕ∫ πÕßµàÕ°“√√—°…“
√–¬–‡«≈“¡—∏¬∞“π¢Õß°“√µÕ∫ πÕß √–¬–‡«≈“¡—∏¬∞“π
¢Õß°“√√Õ¥™’«‘µ‚¥¬√«¡‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
‡ª√’¬∫‡∑’¬∫°—∫°“√„Àâ¬“‡§¡’∫”∫—¥‡æ’¬ßÕ¬à“ß‡¥’¬«8

trastuzumab ‰¥â√—∫°“√√—∫√Õß®“° FDA „πªï æ.». 2541 „Àâ„™â
°—∫ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡„π√–¬–·æ√à°√–®“¬∑’Ë¡’°“√· ¥ßÕÕ°
¢Õß HER2 ¡“°‚¥¬„Àâ√à«¡°—∫ doxorubicin, cyclophosphamide
·≈– paclitaxel µàÕ¡“„πªï æ.». 2549 FDA ‰¥â√—∫√Õß„Àâ„™â°—∫
ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡„π√–¬–‡√‘Ë¡·√°‚¥¬„Àâ√à«¡°—∫¬“‡§¡’∫”∫—¥
¥—ß°≈à“«

¢π“¥¬“∑’Ë„™â
¢π“¥ (loading dose) 4 ¡°./°°. À¬¥‡¢â“À≈Õ¥‡≈◊Õ¥¥”

™â“Ê „π‡«≈“ 90 π“∑’ ·≈–µ“¡¥â«¬¢π“¥ maintenance
2 ¡°./°°. „π‡«≈“ 30 π“∑’  —ª¥“Àå≈–§√—Èß®π°√–∑—Ëß¡’Õ“°“√
°â“«Àπâ“¢Õß‚√§®÷ßµâÕßÀ¬ÿ¥¬“

Õ“°“√¢â“ß‡§’¬ß
ƒ∑∏‘Ï‰¡àæ÷ßª√– ß§å∑’ËÕ“®æ∫ ‰¥â·°à flu-like symptoms

´÷Ëß‡°‘¥¢÷Èπª√–¡“≥√âÕ¬≈– 40 ¢ÕßºŸâªÉ«¬∑’Ë„™â¬“π’È Õ“°“√∑’Ë
‡°‘¥¢÷Èπ ‰¥â·°à ‰¢â  —Ëπ ª«¥‡¡◊ËÕ¬°≈â“¡‡π◊ÈÕ À√◊Õ§≈◊Ëπ‰ â ´÷Ëß
Õ“°“√‡À≈à“π’È‚¥¬∑—Ë«‰ª·≈â«®–∑ÿ‡≈“≈ßÀ≈—ß®“° 3 ‡¥◊Õπ·√°
º≈¢â“ß‡§’¬ßÕ◊ËπÊ ‰¥â·°à ‡¡Á¥≈◊Õ¥·¥ß ‡¡Á¥‡≈◊Õ¥¢“«µË”

∑âÕß‡ ’¬ À√◊Õµ‘¥‡™◊ÈÕ Õ“®æ∫„πºŸâªÉ«¬∑’Ë‰¥â√—∫ trastuzumab
√à«¡°—∫‡§¡’∫”∫—¥ ·µàæ∫πâÕ¬¡“°„π§π∑’Ë‰¥â√—∫ trastuzumab
‡æ’¬ßÕ¬à“ß‡¥’¬«9 πÕ°®“°π’È¬—ß∑”„Àâ§«“¡ “¡“√∂„π°“√
∑”ß“π¢ÕßÀ—«„®≈¥≈ß  ·≈–‡ªìπ “‡Àµÿ„Àâ‡°‘¥À—«„®ÀâÕß≈à“ß´â“¬
∑”ß“πº‘¥ª°µ‘ (left ventricular cardiac dysfunction) À—«„®
‡µâπº‘¥®—ßÀ«– (arrhythmia) ‡ªìπµâπ ‚¥¬‡©æ“–‡¡◊ËÕ„Àâ√à«¡°—∫
¬“‡§¡’∫”∫—¥µ—«Õ◊ËπÊ ´÷Ëß¡’æ‘…µàÕÀ—«„® ‡™àπ doxorubicin
(adriamycin) °“√»÷°…“æ∫«à“°“√„Àâ¬“·∫∫ combination π’È‡ªìπ
æ‘…µàÕÀ—«„® (√âÕ¬≈– 13-27) ¡“°°«à“°“√„Àâ trastuzumab
·∫∫ monotherapy (√âÕ¬≈– 3-7)1 ƒ∑∏‘Ï‰¡àæ÷ßª√– ß§åÕ◊Ëπ∑’Ë√ÿπ·√ß
§◊Õ ªØ‘°‘√‘¬“·æâ ‰¥â·°à ≈¡æ‘… À“¬„®¡’‡ ’¬ßÀ«’¥ ·≈–ªí≠À“
„π°“√À“¬„®‡π◊ËÕß®“°‡°‘¥°“√∫«¡·≈–À¥‡°√Áß¢Õß°≈â“¡‡π◊ÈÕ
∑“ß‡¥‘πÀ“¬„®  à«πªØ‘°‘√‘¬“µàÕªÕ¥ ‰¥â·°à acute respiratory
distress syndrome (ARDS), pleural effusion, pulmonary edema
‡ªìπµâπ ªØ‘°‘√‘¬“√ÿπ·√ß∂÷ß™’«‘µ ·≈–¡—°®–‡°‘¥„π 24 ™—Ë«‚¡ß·√°
¢Õß°“√„Àâ¬“§√—Èß·√° ·≈–®–√ÿπ·√ß¡“°¢÷Èπ∂â“ºŸâªÉ«¬¡’ªí≠À“
‡°’Ë¬«°—∫ªÕ¥Õ¬Ÿà°àÕπ·≈â« ‡™àπ ÀÕ∫À◊¥ ∂ÿß≈¡‚ªÉßæÕß ¡–‡√Áß
‡µâ“π¡∑’Ë·æ√à°√–®“¬‰ª∑’ËªÕ¥10

Alemtuzumab (Campath˙)
°≈‰°°“√ÕÕ°ƒ∑∏‘Ï
¬“π’ÈÕÕ°ƒ∑∏‘Ï‚¥¬®—∫°—∫ CD52 ∫πº‘« neutrophils ·≈–

lymphocyte ª°µ‘ √«¡∑—Èß B ·≈– T-cells ¢Õß¡–‡√ÁßµàÕ¡πÈ”‡À≈◊Õß
∑”„Àâ‡´≈≈å¡–‡√Áßµ“¬ºà“π°√–∫«π°“√ antibody-dependent
cellular cytotoxicity (ADCC) ·≈– complement-dependent
cytotoxicity (CDC)11

ƒ∑∏‘Ï„π°“√√—°…“
π”¡“„™â„πºŸâªÉ«¬¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«‡√◊ÈÕ√—ß™π‘¥∫’‡´≈≈å

≈‘¡‚ø‰´µå (B-cell chronic lymphocytic leukemia: B-CLL) ·≈–
¡–‡√ÁßµàÕ¡πÈ”‡À≈◊Õß™π‘¥ low grade NHL ∑’Ë¥◊ÈÕ¬“‡§¡’∫”∫—¥
À√◊Õ°≈—∫‡ªìπ´È” (relapse) „πºŸâªÉ«¬ B-CLL ∑’Ë¥◊ÈÕµàÕ¬“ fludarabine
À√◊Õ alkylating agents Õ◊ËπÊ æ∫Õ—µ√“°“√µÕ∫ πÕßµàÕ¬“
√âÕ¬≈– 33 (partial response √âÕ¬≈– 2 ·≈– complete response
√âÕ¬≈– 31)12 alemtuzumab ‰¥â√—∫°“√√—∫√Õß®“° US FDA ¥â«¬
°√–∫«π°“√‡√àß√—¥ „πªï æ.». 2544 Õ¬à“ß‰√°Áµ“¡ ¬“π’È‡ªìπ
®—¥‡ªìπ¬“°”æ√â“ (orphan drug*)  ”À√—∫°“√√—°…“ CLL ‡π◊ËÕß®“°
¡’ªí≠À“·∑√°´âÕπ®“°°“√„™â¬“  ∑”„Àâ¿Ÿ¡‘§ÿâ¡°—π∫°æ√àÕß®“°
°“√¢“¥ T cells ·≈–ªØ‘°√‘¬“·æâ∑’Ë√ÿπ·√ß‡°‘¥‰¥â‡√Á«

* Orphan drug À¡“¬∂÷ß ¬“∑’Ë¡’§«“¡®”‡ªìπµâÕß„™â‡æ◊ËÕ«‘π‘®©—¬
∫√√‡∑“ ∫”∫—¥ ªÑÕß°—πÀ√◊Õ√—°…“‚√§∑’Ëæ∫‰¥âπâÕ¬À√◊Õ‚√§∑’Ë‡ªìπ
Õ—πµ√“¬√â“¬·√ß À√◊Õ‚√§∑’Ë°àÕ„Àâ‡°‘¥§«“¡∑ÿææ≈¿“æÕ¬à“ßµàÕ‡π◊ËÕß
À√◊Õ¬“∑’Ë¡’Õ—µ√“°“√„™âµË”‚¥¬‰¡à¡’¬“Õ◊Ëπ∑¥·∑π‰¥â ·≈–¡’ªí≠À“
°“√¢“¥·§≈π21



Monoclonal Antibody: Targeted Therapy of Cancer•‚¡‚π‚§√πÕ≈ ·Õπµ‘∫Õ¥’: ‡ªÑ“À¡“¬¢Õß°“√√—°…“¡–‡√Áß

444 »√’π§√‘π∑√å‡«™ “√ 2551; 23(4) • Srinagarind Med J 2008; 23(4)

¢π“¥¬“∑’Ë„™â
„™â„πºŸâªÉ«¬ B-CLL ‚¥¬‡√‘Ë¡®“°¢π“¥µË” 3 ¡°. À¬¥‡¢â“

À≈Õ¥‡≈◊Õ¥¥”„Àâ™â“Ê „π‡«≈“ 2 ™—Ë«‚¡ß ∂â“¡’ªØ‘°√‘¬“√ÿπ·√ß
®“°°“√„Àâ¬“ (infusion-related reactions) √–¥—∫ 3 À√◊Õ 4
‚¥¬‡©æ“–µàÕÀ—«„® √–∫∫∑“ß‡¥‘πÀ“¬„® ·≈– ¡’°“√µ‘¥‡™◊ÈÕ
√ÿπ·√ß §«√À¬ÿ¥¬“ ∂â“ºŸâªÉ«¬∑π¬“‰¥â„Àâµ“¡¥â«¬ ¢π“¥
10 ¡°. ∑ÿ°«—π∂â“¡’ªØ‘°√‘¬“®“°°“√„Àâ¬“√–¥—∫ 2 À√◊ÕπâÕ¬°«à“
„Àâ‡√‘Ë¡¢π“¥ maintenance 30 ¡°. ‚¥¬„Àâ 3 §√—ÈßµàÕ —ª¥“Àå
(«—π‡«âπ«—π) √«¡√–¬–‡«≈“∑’Ë„Àâ¬“∑—ÈßÀ¡¥ 12  —ª¥“Àå

Õ“°“√¢â“ß‡§’¬ß
ƒ∑∏‘Ï‰¡àæ÷ßª√– ß§å∑’Ëæ∫∫àÕ¬ §◊Õ ªØ‘°√‘¬“¿Ÿ¡‘·æâ¢≥–

„Àâ¬“ ‰¥â·°à °“√·æâ∑’Ë√ÿπ·√ß (anaphylactic reaction) Õ“°“√
À≈Õ¥≈¡À¥‡°√Áß Àπ“« —Ëπ À“¬„®‰¡àÕÕ° ¡’‰¢â Ÿß Àπâ“·¥ß
ª«¥»√’…– §«“¡¥—πµË” À—«„®‡µâπ‡√Á« §≈◊Ëπ‰ â/Õ“‡®’¬π º◊Ëπ·¥ß
≈¡æ‘… ‡ªìπµâπ √«¡∑—ÈßÕ“°“√√ÿπ·√ßÕ◊ËπÊ ‡™àπ ARDS ·≈–
cardiac arrest ‡ªìπµâπ °¥°“√ √â“ß T-cell ·≈– hematopoietic
cells ∑”„ÀâºŸâªÉ«¬¡’¿“«– pancytopenia ·≈–‡ ’¬™’«‘µ®“°°“√
µ‘¥‡™◊ÈÕ‰¥â13

Cetuximab (Erbitux˙)
°≈‰°°“√ÕÕ°ƒ∑∏‘Ï
ÕÕ°ƒ∑∏‘Ï‚¥¬®—∫°—∫ epidermal growth factor receptor

(EGFR, erbB1(HER1) ·≈– c-erbB1)14 ¡’§«“¡®”‡æ“– ŸßµàÕ
EGFR ∑”„Àâ‡°‘¥ internalization ¢Õßµ—«√—∫®÷ß¬—∫¬—Èß°“√‡°‘¥
autophosphorylation ¢Õß EGFR ·≈– antibody complex ∑”„Àâ
‡´≈≈å¡–‡√ÁßÀ¬ÿ¥‡µ‘∫‚µ·≈–µ“¬‚¥¬∏√√¡™“µ‘ ‚¥¬‡æ‘Ë¡°“√
· ¥ßÕÕ°¢Õß Bax, caspase-3, caspase-8 ·≈– caspase-9
√«¡∑—Èß¬—∫¬—Èß°“√· ¥ßÕÕ°¢Õß Bcl-2 πÕ°®“°π’È¬—ß¬—∫¬—Èß
°“√‡°‘¥À≈Õ¥‡≈◊Õ¥„À¡à  °√–µÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—π™π‘¥ ADCC
¡–‡√Áß≈”‰ â„À≠àæ∫°“√· ¥ßÕÕ°¢Õß EGFR ª√–¡“≥√âÕ¬≈–
60-75 ´÷Ëß®–æ∫«à“ºŸâªÉ«¬‡À≈à“π’È®–¡’°“√∑”π“¬¢Õß‚√§‰¡à¥’
EGFR ¬—ßæ∫„π¡–‡√Áß™π‘¥µàÕ‡π◊ÈÕ‡¬◊ËÕ∫ÿº‘« (epithelial cancers)
À≈“¬™π‘¥ ‡™àπ ‡µâ“π¡ ªÕ¥ ‰µ µàÕ¡≈Ÿ°À¡“°  ¡Õß
µ—∫ÕàÕπ »’√…–·≈–§Õ ‡ªìπµâπ cetuximab ®÷ßπ”¡“„™â„π¡–‡√Áß
‡À≈à“π’È‰¥â‡™àπ°—π

ƒ∑∏‘Ï„π°“√√—°…“
Cetuximab ‰¥â√—∫°“√√—∫√Õß®“° FDA ª√–‡∑» À√—∞

Õ‡¡√‘°“„πªï æ.». 2547 ¥â«¬°√–∫«π°“√‡√àß√—¥„Àâ„™â°—∫¡–‡√Áß
≈”‰ â„À≠à√–¬–·æ√à°√–®“¬∑’Ë¡’°“√· ¥ßÕÕ°¢Õß EGFR
‚¥¬„Àâ√à«¡°—∫ irinotecan À√◊Õ„Àâ‡¥’Ë¬«„πºŸâªÉ«¬∑’Ë‰¡à “¡“√∂∑π
µàÕ¬“ irinotecan µàÕ¡“„πªï æ.». 2549 ‡ªìπ¬“µ—«·√°∑’Ë‰¥â√—∫
°“√√—∫√Õß„Àâ„™â°—∫¡–‡√Áß»’√…–·≈–§Õ™π‘¥ squamous cell
∑’Ë‰¡à‰¥â√—∫°“√ºà“µ—¥ (unresectable squamous cell) ‚¥¬„Àâ
√à«¡°—∫√—ß ’√—°…“À√◊Õ„™â‡ªìπ¬“‡¥’Ë¬«°—∫¡–‡√Áß»’√…–·≈–§Õ∑’Ë¡’

°“√·æ√à°√–®“¬ ·≈–¡’√“¬ß“π°“√„™â„πºŸâªÉ«¬¡–‡√Áß≈”‰ â„À≠à
∑’Ë¡’ mutation ¢Õß K-Ras oncogene ®–µÕ∫ πÕßµàÕ¬“‰¡à¥’
·≈–Õ—µ√“°“√√Õ¥™’«‘µµË”°«à“‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ºŸâªÉ«¬¡–‡√Áß
≈”‰ â„À≠à∑’Ë¡’ K-Ras wild type15 µàÕ¡“„πªï æ.». 2550 ‰¥â√—∫
°“√√—∫√Õß„Àâ„™â‡ªìπ¬“‡¥’Ë¬«°—∫¡–‡√Áß≈”‰ â„À≠à√–¬–·æ√à
°√–®“¬∑’Ë¡’°“√· ¥ßÕÕ°¢Õß EGFR ·≈–„™â¬“ irinotecan
√à«¡°—∫ oxaliplatin ‰¡à‰¥âº≈ „πªí®®ÿ∫—π®÷ß·π–π”„Àâµ√«®
≈—°…≥–∑“ßæ—π∏ÿ°√√¡¢Õß gene K-RAS °àÕπ„Àâ¬“ cetuximab

¢π“¥¬“∑’Ë„™â
loading dose 400 ¡°./¡2 À¬¥‡¢â“À≈Õ¥‡≈◊Õ¥¥”¿“¬„π

2 ™—Ë«‚¡ß ·≈– µ“¡¥â«¬  250 ¡°./¡2 À¬¥‡¢â“À≈Õ¥‡≈◊Õ¥¥”
¿“¬„π 1 ™—Ë«‚¡ß  —ª¥“Àå≈–§√—Èß®π°√–∑—Ëß¡’°“√°”‡√‘∫¢Õß
‚√§À√◊Õ‰¡à “¡“√∂∑πæ‘…®“°¬“ ¬“®–∂÷ß steady state
„π —ª¥“Àå∑’Ë 36

Õ“°“√¢â“ß‡§’¬ß
ƒ∑∏‘Ï‰¡àæ÷ßª√– ß§å ‰¥â·°à ªØ‘°‘√‘¬“·æâ∑“ßº‘«Àπ—ß∑”„Àâ

‡°‘¥º◊Ëπ (skin rash) æ∫√âÕ¬≈– 75 ¢ÕßºŸâªÉ«¬ ·≈–√âÕ¬≈– 16
¡’Õ“°“√√ÿπ·√ß√–¥—∫ 3 À√◊Õ 416 πÕ°®“°π’È¬—ßæ∫Õ“°“√Õ◊ËπÊ
‡™àπ Àπ“« —Ëπ À“¬„®‰¡àÕÕ°  ¡’‰¢â Ÿß  Àπâ“·¥ß  ª«¥»’√…–
§«“¡¥—π‚≈À‘µµË” À—«„®‡µâπ‡√Á« §≈◊Ëπ‰ â/Õ“‡®’¬π º◊Ëπ·¥ß
≈¡æ‘… ‡ªìπµâπ ªØ‘°‘√‘¬“·æâ∑’Ë√ÿπ·√ß ‰¥â·°à À¥‡°√Áß¢Õß
À≈Õ¥≈¡ ¿“«–À—«„®À¬ÿ¥‡µâπ (cardiac arrest) Õ¬à“ß‰√°Áµ“¡
ªØ‘°‘√‘¬“√ÿπ·√ß∂÷ß™’«‘µæ∫ πâÕ¬°«à“ 1 µàÕ 1,000

Bevacizumab (Avastin˙)
°≈‰°°“√ÕÕ°ƒ∑∏‘Ï
®—¥‡ªìπ¬“µâ“π¡–‡√Áßµ—«·√°„π°≈ÿà¡ anti-angiogenesis

drugs ÕÕ°ƒ∑∏‘Ï‚¥¬·¬àß®—∫°—∫ vascular endothelial growth
(VEGF) ∑”„ÀâÕÕ°ƒ∑∏‘Ï‰¡à‰¥â ́ ÷Ëß VEGF ¡’Àπâ“∑’Ë‡ªìπ “√°√–µÿâπ
°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥„À¡à ÕÕ°ƒ∑∏‘Ï‚¥¬°√–µÿâπ‡Õπ‰´¡å
tyrosine kinase ´÷ËßÕ¬Ÿà∫πº‘«¢Õß‡´≈≈å‡¬◊ËÕ∫ÿÀ≈Õ¥‡≈◊Õ¥ „Àâ¡’
°“√ √â“ß‡´≈≈åºπ—ßÀ≈Õ¥‡≈◊Õ¥ ‡¡◊ËÕ¬“®—∫°—∫ VEGFR-2 ∑”„Àâ
VEGF ‰¡à “¡“√∂®—∫°—∫ VEGFR-2 (Flk-1 Receptor ·≈– KDR
Receptor) ∫π‡´≈≈å‡¬◊ËÕ∫ÿÀ≈Õ¥‡≈◊Õ¥17  àßº≈„Àâ¬—∫¬—Èß°“√
‡®√‘≠¢Õß‡´≈≈å‡¬◊ËÕ∫ÿÀ≈Õ¥‡≈◊Õ¥ ·≈–¬—∫¬—Èß°“√‡°‘¥„À¡à¢Õß
À≈Õ¥‡≈◊Õ¥ΩÕ¬·≈–¬—∫¬—Èß°“√·æ√à°√–®“¬¢Õß‚√§¡–‡√Áß‰¥â

ƒ∑∏‘Ï„π°“√√—°…“
FDA √—∫√Õß„Àâ„™â bevacizumab  ”À√—∫ºŸâªÉ«¬¡–‡√Áß

≈”‰ â„À≠à√–¬–·æ√à°√–®“¬‚¥¬„Àâ√à«¡°—∫ 5-fluorouracil
(5-FU)18 √“¬ß“π°“√»÷°…“∑“ß§≈‘π‘°√–¬–∑’Ë 3 „πºŸâªÉ«¬°≈ÿà¡π’È
æ∫«à“ °“√„Àâ¬“ irinotecan, 5-FU ·≈– leucovorin (IFL) √à«¡°—∫
¬“ bevacizumab æ∫«à“ ºŸâªÉ«¬¡’Õ—µ√“°“√√Õ¥™’«‘µ¡—∏¬∞“π
¥’°«à“°≈ÿà¡∑’Ë‰¡à‰¥â√—∫ bevacizumab √à«¡¥â«¬ (20.3 ‡¥◊Õπ
·≈– 15.6 ‡¥◊Õπ µ“¡≈”¥—∫) πÕ°®“°π’È¥—™π’Õ◊Ëπ ‡™àπ Õ—µ√“
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°“√√Õ¥™’«‘µ‚¥¬∑’Ë‚√§‰¡à‡ªìπ¡“°¢÷Èπ°Á¥’¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ ‡¿ —™®≈π»“ µ√å¢Õß¬“¢÷Èπ°—∫À≈“¬ªí®®—¬ ‰¥â·°à
‡æ» πÈ”Àπ—°·≈–¢Õ∫‡¢µ°“√·æ√à°√–®“¬¢Õß‚√§ (tumor
burden) ‚¥¬Õ—µ√“°“√°”®—¥¬“®– Ÿß¢÷Èπ„πºŸâªÉ«¬∑’Ë¡’¢Õ∫‡¢µ
°“√·æ√à°√–®“¬¢Õß‚√§¡“°  ·µà¬—ß‰¡à¡’√“¬ß“π§«“¡ —¡æ—π∏å
∑“ß§≈‘π‘°°—∫Õ—µ√“°“√°”®—¥¬“

¢π“¥¬“∑’Ë„™â
„Àâ¢π“¥ 5 ¡°./°°. ‡¢â“À≈Õ¥‡≈◊Õ¥¥”∑ÿ° 14 «—π ®π°√–∑—Ëß

¡’°“√°”‡√‘∫¢Õß‚√§ ·≈–¬“®–∂÷ß steady state ª√–¡“≥
100 «—π À≈—ß®“°„Àâ¬“§√—Èß·√°

Õ“°“√¢â“ß‡§’¬ß
º≈¢â“ß‡§’¬ß®“°°“√„™â¬“∑’Ë√ÿπ·√ß ‡™àπ §«“¡¥—π‚≈À‘µ Ÿß

¿“«–À—«„®≈â¡‡À≈« ·≈–¡’√“¬ß“π°“√‡°‘¥‡≈◊Õ¥ÕÕ°„π
∑“ß‡¥‘πÕ“À“√√à«¡°—∫°√–‡æ“–Õ“À“√∑–≈ÿ ‰¡à§«√„™â„πºŸâªÉ«¬
À≈—ßºà“µ—¥ ®–∑”„Àâ√∫°«π°“√À“¬¢Õß·º≈6

Panitumumab (Vectibix˙)
°≈‰°°“√ÕÕ°ƒ∑∏‘Ï
¬“π’È¡’°≈‰°°“√ÕÕ°ƒ∑∏‘Ï§≈â“¬°—∫ cetixumab ·µà¡’

§«“¡®”‡æ“–µàÕ EGFR ¡“°°«à“ cetixumab
ƒ∑∏‘Ï„π°“√√—°…“
®“°°“√»÷°…“„πºŸâªÉ«¬¡–‡√Áß≈”‰ â„À≠à√–¬–·æ√à°√–®“¬

æ∫«à“ °“√„Àâ panitumumab ‡¥’Ë¬«Ê ‡æ‘Ë¡°“√√Õ¥™’«‘µª√“»®“°
°“√·æ√à°√–®“¬¢Õß‚√§‡ª√’¬∫‡∑’¬∫°—∫°“√„Àâ°“√√—°…“
·∫∫ best supportive care ·µà‰¡à‰¥â‡æ‘Ë¡Õ—µ√“°“√√Õ¥™’«‘µ19

¬“π’È‰¥â√—∫°“√√—∫√Õß®“° FDA ª√–‡∑» À√—∞Õ‡¡√‘°“„πªï
æ.». 2548 ¥â«¬°√–∫«π°“√‡√àß√—¥„Àâ„™â°—∫¡–‡√Áß≈”‰ â„À≠à
√–¬–·æ√à°√–®“¬„πºŸâªÉ«¬∑’Ë„™â¬“‡§¡’∫”∫—¥¡“µ√∞“π‰¡à‰¥âº≈
µàÕ¡“„πªï æ.». 2549 ‰¥â√—∫°“√√—∫√Õß„Àâ„™â°—∫¡–‡√Áß≈”‰ â„À≠à
∑’Ë¡’°“√· ¥ßÕÕ°¢Õß EGFR ·≈–„™â¬“ fluoropyrimidine,
oxaliplatin √à«¡°—∫ irinotecan ‰¡à‰¥âº≈  ‡™àπ‡¥’¬«°—∫ cetixumab
·π–π”„Àâ„™â‡¥’Ë¬«„πºŸâªÉ«¬¡–‡√Áß≈”‰ â„À≠à√–¬–·æ√à°√–®“¬
∑’Ë‡ªìπ K-Ras wild-type20

¢π“¥¬“∑’Ë„™â
¢π“¥ 6 ¡°./°°. À¬¥‡¢â“À≈Õ¥‡≈◊Õ¥¥” 60 π“∑’∑ÿ°

2  —ª¥“Àå ®π°√–∑—Ëß¡’°“√°”‡√‘∫¢Õß‚√§ √–¥—∫¬“®–∂÷ß steady
state „π —ª¥“Àå∑’Ë 3

Õ“°“√¢â“ß‡§’¬ß
ƒ∑∏‘Ï‰¡àæ÷ßª√– ß§å∑’Ëæ∫∫àÕ¬ ‰¥â·°à ªØ‘°‘√‘¬“·æâ∑“ß

º‘«Àπ—ß∑”„Àâ‡°‘¥º◊Ëπ æ∫‰¥â√âÕ¬≈– 90 ·≈– √âÕ¬≈– 13  ¡’Õ“°“√
√ÿπ·√ß√–¥—∫ 3 À√◊Õ¡“°°«à“ ∑âÕß‡ ’¬ (πâÕ¬°«à“√âÕ¬≈– 30)
·≈– ¿“«–·¡°π’‡ ’́¬¡µË” (√âÕ¬≈– 40) 19 ªØ‘°‘√‘¬“·æâ∑’Ë√ÿπ·√ß
√–¥—∫ 3-4 ‰¥â·°à À¥‡°√Áß¢ÕßÀ≈Õ¥≈¡‰¢â Àπ“« —Ëπ §«“¡
¥—π‚≈À‘µµË” (πâÕ¬°«à“√âÕ¬≈– 1)

 √ÿª

§«“¡°â“«Àπâ“„π°“√√—°…“¡–‡√Áß∑’Ë‡ªÑ“À¡“¬‚¥¬„™â
monoclonal antibody ¡’°“√æ—≤π“Õ¬à“ß√«¥‡√Á«·≈–¬—ß¡’¬“„À¡à
®”π«π¡“°∑’ËÕ¬Ÿà„π√–¬–°“√»÷°…“∑“ß§≈‘π‘° ∑—Èßπ’È‡π◊ËÕß®“°
¬“°≈ÿà¡π’È¡’§«“¡®”‡æ“–µàÕ‚¡‡≈°ÿ≈‡ªÑ“À¡“¬¢Õß‡´≈≈å¡–‡√Áß
‡™àπ HER2, CD20, VEGF ·≈– EGFR ‡ªìπµâπ  ·≈–‡∑§‚π‚≈¬’
„π°“√º≈‘µ‚¥¬„™â«‘∏’°“√ hybridoma „πªí®®ÿ∫—π∑’Ë∑”„Àâ‰¥â
monoclonal antibody ∑’Ë¡’ª√‘¡“≥·≈–§ÿ≥¿“æ¡“°¢÷Èπ πÕ°®“°
π’È¬—ß¡’º≈¢â“ß‡§’¬ßµàÕ‡´≈≈åª°µ‘ (cytotoxicity) πâÕ¬°«à“°“√„Àâ
‡§¡’∫”∫—¥ ·µàÕ¬à“ß‰√°Áµ“¡ monoclonal antibody ‡ªìπ‚ª√µ’π
¢π“¥„À≠à®÷ßµâÕß„Àâ¥â«¬°“√À¬¥‡¢â“À≈Õ¥‡≈◊Õ¥¥” ƒ∑∏‘Ï‰¡à
æ÷ßª√– ß§å∑’Ëæ∫‰¥â∫àÕ¬‰¥â·°à infusion toxicity Õ“°“√∑’Ë‰¡à
√ÿπ·√ß ‰¥â·°à ‰¢â Àπ“« —Ëπ §≈◊Ëπ‰ â ∑âÕß‡ ’¬ º◊Ëπ¢÷Èπ  à«πÕ“°“√
√ÿπ·√ß ‰¥â·°à anaphylactic shock ·≈– cardiopulmonary
collapse ‡ªìπµâπ °“√„Àâ¬“§√—Èß·√°®÷ßµâÕß‡ΩÑ“¥ŸÕ“°“√Õ¬à“ß
„°≈â™‘¥¢≥–„Àâ¬“‚¥¬„Àâ¬“™â“Ê „π§√—Èß·√° ·≈–ª√—∫≈¥Õ—µ√“
°“√„Àâ¬“µ“¡Õ“°“√·æâ¢ÕßºŸâªÉ«¬ §«√„Àâ¬“ antihistamine
À√◊Õ corticosteroids ‡æ◊ËÕªÑÕß°—π°“√·æâ „π√“¬∑’Ë¡’Õ“°“√·æâ∑’Ë
√ÿπ·√ß¡“°µâÕßÀ¬ÿ¥°“√„Àâ¬“∑—π∑’ ·¡â«à“ monoclonal antibody
¡’§«“¡®”‡æ“–µàÕ·Õπµ‘‡®π∫π‡´≈≈å¡–‡√Áß‡ªÑ“À¡“¬ ·µà
·Õπµ‘‡®ππ—Èπ°ÁÕ“®æ∫∫π‡´≈≈åª°µ‘¥â«¬ ¥—ßπ—Èπ§«“¡ª≈Õ¥¿—¬
„π°“√„™â¬“°Á¬—ß§ßµâÕßµ‘¥µ“¡µàÕ‰ª·≈–¬—ß®—¥‡ªìπ¬“√“§“
·æß¡“°∑’ËµâÕßπ”‡¢â“®“°µà“ßª√–‡∑»√«¡∂÷ßªí≠À“°“√¥◊ÈÕ¬“
‡À≈à“π’È∑’ËÕ“®‡°‘¥®“° mutation ¢Õß¡–‡√Áß∑’Ë·µ°µà“ß°—π
°“√»÷°…“ gene ∑’Ë‡°’Ë¬«¢âÕß®–‡ªìπª√–‚¬™πå„π°“√‡≈◊Õ°„™â¬“
„Àâ‡À¡“– ¡°—∫¡–‡√Áß„πºŸâªÉ«¬·µà≈–√“¬‡æ◊ËÕ‡ªìπª√–‚¬™πå
 Ÿß ÿ¥·°àºŸâªÉ«¬
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